


TENTATIVE DATA 6C85 

y 

~  ~ruNo•ao~  

58 
MAX. 

23" 
-132 J ", 
MAX. 

GLASS BULB 
SMALL CAP 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 2.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT JUMBO SHELL 

g PIN OCTAL 

BGO 

THE 6C65 IS A HIGH-PERVEANCE BEAM POWER TUBE. IT IS DESIGNED FOR USE AS 
A HORIZONTAL-DEFLECTION AMPLIFIER TUBE IN COLOR TELEVISION. ITS FEATURES 
INCLUDE LOW AMPLIFICATION, HIGH PLATE CURRENT AT LOW PLATE VOLTAGE, 
AND A HIGH OPERATING RATIO OF PLATE CURRENT TO GRID #>!2 CURRENT. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WI TM NO E%TERN AL SHIELD 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEMA

HORIZONTAL DEFLECTION AMPLIFIERS
HEATER VOLTAGE 

MAXIMUM PEAK—HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

MAXIMUM PLA7E SUPPLY VOLTAGE (DC ANO BOOST) 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) 

MAXIMUM PEAK NEGATIVE PULSE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM DC GRID #1 VOLTAGE 

MAXIMUM PEAK NEGATIVE PULSE GRID #i VOLTAGE 

MAXIMUM DC PLATE CURRENT 

MAXIMUM GRID #2 INPUT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

PLATE VOLTAGE 

0.8 uuf 
24 uuf 

10 uuf 

6.3 voLrs 

200 VOLTS 

ZOO VOLTS 

lOO VOLTS 

7OO VOLTS 

6 $QQD VOLTS 

-1 500 voLTs 
ZOO VOLTS 

-50 voLTs 
—200 VOLTS 

200 MA. 

3.6 waTTs 
23 WATTS 

O.U7 MEGOHM 

A ExCEPT AS NOTED. 

BFOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DEGCRIBEO IN "STANDARDS OF G000 ENGINEER 

ING PRACTICE CONCERNING TEI EVI SION BROADCAST STATIONS", FEOER AL COMMUNI CAT IJNS COMMISSION. 

G THE OURAT ION OF THE VOLTAGE PULSE MUST NOT E%GEED 15; OF ONE XOR120NT AL SC AMNIMG CY CL E. IN 
A 525-LINE, j0-FR ANE SYSTEM, 15S OF OXE XORI ZO NTAL SC ANMING CYCLE IS 10 MICROSECONDS• 

DU NDER NO CIRLV NSTANCES SHOULD THIS ABSOLUTE VALUE BE E%CEEDED. 

~ INOI GATES A CXAN GE. 
CONTINU EO ON FOLLOWING PAGE 

J 
7UNG-BOL ELECTRIC INL. ELE CTROX TUBE DIVISION BI OONFI EL D. NEW JERGE7, JULY 1, 1955 PLATE #4414 



6CB5 TENTATIVE DATA 

TUNc•sct 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID I!2 VOLTAGE 

GRID #1 VOLTAGE 

AMPLIFICATION FACTOR (Gz TO G1 J 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

GRID 81AS (APPROX.J FOR I b g MA. 

PLATE CURRENT 

GRID #2 CURRENT 

6.3 voLTs 
'2.5 AMP. 

175 VOLTS 

I]5 VOLTS 

—30 voLTs 
3.8 

5 OOO OHMS 

8 800 µMHOS 

—GO VOLTS 

9O MA. 

() MA. 

41 500 w a 

J 
J 

W 

~ 250 J 
d 

6CB5 

Et = 6.3 Volts 
E~z = 150 Volts 

100 200 300 400 500 

PLATE VOLTS 



6C65 

T
ac65 

E{ = 6.3 Volts 
E~2 = 150 Volts 
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6CBSA 

TUNG•SGL 
BEAM POWER PENTODE 

OUTLINE DRAWING 
JEDEC 1236 

~L562"~ SMALL CAP 

MAX JEDEC C1-1 

' ' i 
4.437" 
MAX 

4.063" 
MIN 

5.00" 
MAX 

, l 
1.718' 
MAX 

SHORT JUMBO-SHELL 
OCTAL 8 PIN BASE 

JEDEC 88.71 
OR 

MEDIUM-SHELL 
OCTALB PIN BASE 

JEDEC B8-118 

FOR 

COLOR T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC BGD 

BOTTOM VIEW 

THE 6CBSA IS A HIGH PERVENCE BEAM POWER PENTODE IN A T-12 GLASS ENVELOPE. IT IS DE-

SIGNED ESPECIALLY FOR USE ASA HORIZON TAL•DE ELECTION AMPLIFIER IN COLOR TELEVISIO': 

RECEIVERS. THE 6CBSA IS UNILATERALLY INTERCHANGEABLE WITH THE 6CB5. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.4 pf 

GRID 1 TO CATHODE AND GRID 3, GRID 2, AND HEATER 22 pf 

PLATE TO CATHODE AND GRID 3, GRiD 2, AND HEATER 10 ~f 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 2.5 AMP. 

LIMITS OF APPLIED VOLTAGE 6.3 ~ 0.6 \%OLTS 

PEAK HEATER -CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLODMFI ELD, NEw JERSEY, U.S.A.. JANUARY 1,1965 PLATE 87056 
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6CB5A 

TUNC•SOL 

CONTINUED ON FOLLOWING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

HORIZONTAL -DEFLECTION AMPLIFIER SEE NOTE 1 

DC PLATE VOLTAGE -INCLUDING BOOST 880 VOLTS 
PEAK POSITIVE -PULSE PLATE VOLTAGE 6,800 VOLTS 
PEAK NEGATIVE -PULSE PLATE VOLTAGE 1,650 VOLTS 
DC GRID 2 VOLTAGE 220 VOLTS 
DC GRID 1 VOLTAGE -55 VOLTS 
PEAK NEGATIVE -PULSE GRID 1 VOLTAGE 220 VOLTS 
PLATE DISSIPATION SEE NOTE 2 26 WATTS 
GRID 2 INPUT 4 WATTS 
CATHODE CURRENT: 

PEAK 850 mA 
DC 240 mA 

GRID 1 CIRCUIT RESISTANCE: 
FOR GRID -RESISTOR -BIAS OPERATION 0.47 MEGOHM 

1. FOR OPERATION IN A 525•LINE, 30•FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF 
GOOD ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST STATIONS," 
FEDERAL COMMUNICATIONS COMMISSION. THE DURATION OF THE VOLTAGE PULSE 
MUST NOT EXCEED 15 PER CENT OF ONE HORIZONTAL SCANNING CYCLE.IN A 525-LINE 
30•F RAME SYSTEM, 15 PER CENT OF ONE HORIZONTAL SCANNING CYCLE IS IOµSEC. 

2. AN ADEgUATE BIAS RESISTOR OR OTHER MEANS IS REQUIRED TO PROTECT THE TUBE 
IN THE ABSENCE OF E%CITATION. 

CHARACTERISTICS 

CLASS A I AMPLIFIER 

PLATE VOLTAGE 75 175 VOLTS 
GRID 2 VOLTAGE 150 175 VOLTS 
GRID 7 VOLTAGE 0 ~0 VOLTS 
PLATE CURRENT 460 90 mA 

GRID 2 CURRENT 42 6 mA 

TRANSCONDUCTANCE - 8,800 PAAHOS 

MU FACTOR, GRID 2 TO GRID 1 - 3.8 

PLATE RESISTANCE — Approx.5,000 OHMS 

GRID 1 VOLTAGE FOR 16 = 1mA — Approx. —60 VOLTS 



TENTATIVE DATA 6CB5A 
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6CB6, 6CB6A 

TUNO•SOt 

7so" 
MAX —" 

PENTODE 

1.875" 
MAX 

2.125" 
MAX 

VI II 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6310.6 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7CM 

THE 6CB6 AND 6C66A ARE SHARP CUTOFF PENTODES USING THE MINIATURE BUTTON 
7 PIN BASE. THEY ARE ESPECIALLY DESIGNED FOR USE AS IF AMPLIFIERS OPER-
ATING AT FREQUENCIES ABOVE 20MC, BUT THEY ARE ALSO WELL SUITED FCR USE 
AS RF AMPLIFIERS IN VHF TELEVISION TUPIERS. IN ADDITION, THERMAL CHARAC-
TERISTICS Or" THE 6C66A ARE CONTROLLED SUCH THAT. HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE CONTROLLED HEATER 
WARM-UP TIME THE TWO TUBES ARE IDENTICAL. 

GRID TO PLATE: 

INPUT: G1 TO 

OUTPUT: P TO 

DIRECT INTERELECTRODE CAPACITANCES 

YITHOUT 
SHIELD 

MITHA
SHIELD 

(G1 TO P) MAX. 0.025 .015 
(H}K}GZ}G3&IS) 6.5 6.5 
(H}K}G2}G3~1S) 2.0 3,0 

AEXTERNAL SHIELD W916 CONNECTED TO PIN ,M2-

RATINGS 
INT ER PRET EO ACCORDING TO DESIGN MAXIMUM STST EMB

Pf 
Pf 
pf 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE JS—C4-2 
MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM PLATE DISSIPATION Z.3 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.55 WATT 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (APPROX.)*I6CB6A —ONLY) 11.0 SECONDS 

—~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TUNG—GOl ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00M FI ELO, NEW JERSEY, U.S.A. AUGUST 1, 1962 PLATE kb533 



6CB6,6CB6A 

TUN6•SOL 

CONTINUED FROM PREC EOING PAGE 

TYPICAL OPERATING COND1710NS AND CHARACTERISTIC 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #} VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE (APPROX. ) 

TRQNSCONDUCTANCE 

PLATE CURRENT 

GR IO N2 CURRENT 
GRID #1 VOLTAGE (APPROX.) FOR Ib 20 µA. 

PLATE CURRENT AT E~~=-3V. r Rk= O 

125 
125 

56 
0.28 
8 000 
13.0 
3.7 

- 6.5 

2.8 

VOLTS 

VOLTS 

OHMS 

MEGOHM 

µMHOS 

MA. 

MA. 

VOLTS 

MA. 

B 
DESIGN MAZIMUM RATINGS ARE THE LIMITING VALUES EZPRESSEO WITH RESPECT TO BOGIE TUBES AT WNICn 
SATISFACTORY TUBE LIFE CAN BE ExPECTED TO OCCUR IX THE TYPES OF SERVICE FOP. WHICH THE TUBE IS 
RATED. THERE FOR E r THE EOUIPMENT DESIGNER MUST ESTABLISh: THE CIP.CUIT DESIGN SO' THAT INITIALLY 

AND TMROUG MOUT EOUIPMEXT LIFE NO DESIGN MAxIMUM VALUE IS EZCEEOED WITH A BOGIE TUBE UNDER THE 
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY—VOLTAGE VARIATION, EQUIPMENT COM—

PONENT VARIATION, EJUIPMENT CONTROL ADJUSTMENT, lO AD: VARI AiION, AND ENVIRONMENTAL CONDITIONS. 

~XEATER YARN—UP TIME IS DEFINED AS THE TINE REOUI0.E0 FOR THE VOLTAGE ACROSS TXE HEATER TO 0.E ACX 
NOS OF ITS RATED VOLTAGE AFTER APPITIxG N TI YES RATED XEAT ER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES YITN A RESISTANCE OF VALUE 7 TINES TnE NONINAI XEAT ER OPERATING 
RESISTANCE. 

6CB6,6C86A 
PENTODE CONNECTION 

Ef = 6.3 Volts 
Ec2 =150 Volts 
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T E N TAT I V E DATA 6C86,6CB6A 

GCB6,6C66A 
?ENTODE CONNECTION 

Et = 6:3 Volts 

P
L
A
T
E
 
(
l
y
)
 O
R 

G
R
I
D
 
#
2
 
(I
C2
)
 M
I
L
L
I
A
M
P
E
R
E
S
 

N
 

W
 

~
 

O
 

O
 

O
 

Eb = 200 Volts 

1 
N

 
O

 
~ 

O
 

p
 

O
 

O
 

T
R
A
N
S
C
D
N
D
U
C
T
A
N
C
E
 
(
gm
)
 -
 M
I
C
R
D
M
H
D
S
 

EC2 = 150 Volts 
/ 

/ — — — — Ib2 

/ . 
~. 
A 

~ / 

l 
. / 

~~' 

-10.0 -7 5~ -5 0 -2 5 O U 
GRID #I YOLTS 

TUN G-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION BLOOMFIELD, NEN JERSEY. U.S.p. DECEMBER 1, 1959 PLATE ;5694 
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6CD3 

TUNG•SGL 

DIODE 
COMPACTRON 

i 
3.375" 
MAX 

OUTLIVE 

1.188' 
I" MAX - "I ~~ 

T-9 

GLASS 

i 
3.000" 
MAX 

BASE 1Z PIN BUTTON 

JEDEC El~•70 

T.V. DAMPER SERVICE p 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 12 FX 

H H 

BOTTOM VIEW 

THE TUNG-SOL 6CD3 ISAIJ INDIRECTLY-HEATED DIODE IN COMPACTRON CONSTRUCTION. IT IS 
INTENDED FOR USE IN DAMPER SERVICE OF TELEVISION HORIZONTAL DEFLECTION CIRCUITS. 
IT IS DESIGNED TO WITHSTAND HIGH VOLTAGE PULSES BETWEEN CATHODE AND BOTH HEATER 
AND PLATE ELEMENTS SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" CIRCUITS. ITS 
HIGH CU RRENT CAPABILITY MAKES IT PARTICULARLY SUITABLE FOR COLOR TELEVISION APPLI-
CAT I ONS. 

DIRECT INTERELECTRDDE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER; K TO (P+ H) 16 pf 
PLATE TO CATHODE AND HEATER: P TO (K+H) 14 pf 

HEATER TO CATHODE: H TO K 4.0 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM SY ST EM-SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 
LIMITS OF APPLIED VOLTAGE -AC OR DC 

2.5 AMPS. 

6.3 ~ 0,6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER NEGATIVE WITHRESPECT TO CATHODE 

DC 1,000 VOLTS 

TOTAL DC AND PEAK 6,000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE D141510N, BLOOMFIELD, NEW JERSEY, U.S.A., NOVEMBER 1, 1964 PLATE &7042 



6CD3 

TUMG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM SYSTEM •SEE EIA STANDARD RS-239 

DAMPER DIODE SERVICE ' 

PEAK INVERSE PLATE VOLTAGE 6,000 VOLTS 

DC OUTPUT CURRENT 350 MA. 

STEADY STATE PEAK PLATE CURRENT 1,500 MA, 

PLATE DISSIPATION 12 WATTS 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP SEE GRAPH BELOW 

* FOR OPERATION IN A S~SLIN E, 30-FRAME SYSTEM AS DESCRIBED I N STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION. THE DUTY 

CYCLE OF THE VOLTAGE PULSE IS NOT EXCEED IS PER CENT OF A SCANNING CYCLE. 
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6CD6GA 

T-12 

~ ~ll~  ~
1.377 
MAX 

J EDEC CAP 

C1-1 

4.438°
MA% 

5.000" 
MAX 

GLASS BULB 

BB-110 OR 85-12? 
-y SHORT MEDIUM Sn ELL 

5-PIN wlTn 
E%T ERNAL BARRIERS 

TUNG•SOL  

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 2.5 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 
X OR120NTAl OPERATION IS PERNITT EO 
IF PIMS 2 AXO 7 ARE IM A VERTICAL 
PL AXE. 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 58T 

fHE 6CD6GA IS A BEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION 
AMPLIFIER IN TELEVISION RECEIVERS. FEATURES OF THIS TUBE ARE AN EXTREMELY 
HIGH PERVEANCE, HIGH PLATE CURRENT AT LOW PLATE AND SCREEN VOLTAGES AND 
A HIGH RATIO OF PLATE TO SCREEN CURRENT. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITH NO EXT Eft NAL SHIELD 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY GTEMA

HORIZONTAL—DEFLECTION AMPLIFIER SERVICES

1.1 Pf 
22 pf 
g,5 pf 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL OC AND PEAK 2OO VOLTS 

HEATER NE GATT VE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE—SUPPLY VOLTAGE 

(BOOST } DC POWER SUPPLY) ]OO VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE ] OOO VOLTS 

MAXIMUM NEGATIVE PULSE PLATE VOLTAGE I jOO VOLTS 

MAXIMUM GRID #2 VOLTAGE 1]5 VOLTS 

MAXIMUM PEAK NEGATIVE GR IO #1 VOLTAGE 'ZOO VOLTS 

MAXIMUM PLATE DISSIPATIONC 2O WATTS 

MAXIMUM GRID #2 DISSIPATION 3.O WATTS 

MAXIMUM DC CATHODE CURRENT ZOO MA. 

MAXIMUM PEAK CATHODE CURRENT ]OO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE O•LF] MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) '225 °C 

RUNLESS OTHER WI SE SPECIFIED. 

BFOR OPERATION IN A 525-LINE, j0-FR ANE SYSTEM AS DE SLRI BEO IN "STAND AROS OF G000 ENGINEERING 

PRACTICE FOR TE4EVI SI ON BRO ADCASTI XG STATIONS: FEOER ALL COMMUNICATIONS COMMISSION"• THE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PEfl CENT OF A SCANNING LT CI E. 

CIN STAGES OPERATING WI TX GRID-LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO .v ROTECT THE iuBE IN THE ABSENCE OF E%CITATION. 

--►1X01 CATES A CX ANGE. CONTINU EO ON FOLIO WING PAGE 

.- TUNG-50L ELECTRIC I~NC„ ELECTRON TUBE DIVISION, BLOOM FI ELD, NEW JERSEY, U.S.A., MARCH 1, 1962 PLAT 6 No7 



6CD6GA 

~  TUN6•i0L  1

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE (O j75 VOLTS 

GRID k2 VOLTA 6F jQQ j75 VOLTS 

GRID qi VOLTAGE QD —3Q VOLTS 

PLATE RESISTANCE (APPROX.) --- ~ 'ZQQ OHMS 

TRANSCONDUCTA NCE --- ~ 7QQ µMHOS 

PLATE CURRENT 230 75 MA. 
GRID p2 CURRENT 2j 5.5 MA. 

GRID #1 VOLTAGE (APPROX.) 
FOR I b = 1.0 MA. —rjj VOLTS 

TRIODE AMPLIFICATIJN FACTORS 3.9 

DAPPLI ED FOR VERY SNORT INTERVAL SO AS NOT TO OANAGE TUNE. 

E TRIODE LONXEOTIOA (SCREEN TIED TO PLATE( WI TN E N'= E~Z = 1T5 VOLTS AND E~1 = -j0 VOLTS• 

SIMILAR fPP6 R6PRRBNCg: The BCDBCA may De used as a reglac exent for the gCD6C: it 
differs frox the BCDB; Dy exblo ying a straight-sided f-17 
e nve lobe and incoryorating increased xaxixux ratings for 
plate dissibation, yulse plate voltage, and Du l6 texgerature. 



TENTATIVE DATA 6 C E 5 

TUNS-SOL 

i 

3" 
4 

MAX 
17N 

8 

T-52 MAx. I„

MAX. 
} 

GLASS BULB 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6,3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POaITION 

BOTTOM VIEM 
MINIATURE BUTTON 

'7 PIN BASE 

7BD 

THE 6CE5 IS AN RF PENTODE HAVING HIGH TRANSCONDUCTANCE COUPLED WITH 
CLOSELY CONTROLLED GRID CUTGFF CHARACTERISTICS IN THE MINIATURE SEVEN 
PIN CONSTRUCTION, DESIGNED TO OBTAIN BETTER PERFORMANCE OF LOW COST VHF 
TELEVISION TUNERS AND TELEVISION IF STAGES, THE 6CE5 IMPROVES AUTOMATIC 
GAIN CONTROL WITH RESULT THAT SIGNAL CAPACITY IS INCREASED. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TNOUT E%TERNAL SNI ELD 

GRID TO PLATE (MAX.) 

INPUT 

ourPUT 

0,030 µuf 
6,5 uµf 
1,9 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6,3 VOLTS 
MAXIMUM PLATE VOLTAGE j'OU VOLTS 

* MAXIMUM 6R ID 82 SUPPLY VOLTAGE 30O VOLTS 
+.MAXIMUM GRID #y VOLTAGE SEE SCREEN RATING CHART 
MAXIMUM POSITIVE DC GRID pi VOLTAGE O VOLTS 
MAXIMUM PLATE DISSIPATION Z,O WATTS 
MAXIMUM GRID g2 DISSIPATION O.5 WATTS 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER NE GAT I.VE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 2OO VOLTS 

HEATER WARM—UP TIME (APPR OX.)A 11.0 SECONDS 

A 
NEATER WARN-UP TINE IS DEFINED AG THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
804 OF NTS RATED VOLTAGE AFTER APPLYING 4 TINES RAT ED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE N ONIMAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

\ J 
TUNG-SOL ELECTRIC INC. EIELTRON TUBE DIVISION BLOONFIELD, MEW JERSEY, U.3. A.} SEPTEMBER 1, 1956 PLATE M4766 



6CE5 TENTATIVE DATA 

TUNO•=OL 

CONTINUED FR DN PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

r GRID #1 SUPPLY VOLTAGE 

GRID p~ RESISTOR (BYPASSED) 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID p1 VOLTAGE (APPROX.) Ib — 35 µAMPS. 

6.3 voLTs 
0.3 AMP. 

125 VOLTS 

125 VOLTS 

—1.0 VOLTS 

1,O MEGOHMS 

O,j MEGOHMS 

~ GOO µMHOS 

11 MA. 

2.$ ~ MA. 

—5,0 voLTs 

SIMILAR TPP6 R6P8RRNC6: 5xcegt for heater ratings, the 6C65 is identical to the 3CE5 

and the UC65. 

--~ INOI CAT ES A CHANGE. 

* INDICATES AX ADDITION. 
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TENTATIVE DATA 6CE5 

12.5 25 150 Volts Eo., 
6CE5 

—
—
—
_. 

-
M
I
L
L
I
A
M
P
E
R
E
S
 

V
 

O
 

c
n
 

O
 

M
I
L
L
I
A
M
P
E
R
E
S
 N

 
V
1
 

O
 

I b ~ 
6.3 Volts Eb = 

EC1 = 0 Volts 
Rg1 = 0 Ohms 

i 125 ' ~~_-- 

~

t

` 

~ ` 100 

N ~ ' ECi 
VII I$ 

-~ 

S
C
R
E
E
N
 
C
U
R
R
E
N
T
 
(
I
~
 

N
 

~
 

v
+
 

O
 

P
L
A
T
E
 
C
U
R
R
E
N
T
 
(I
't 

(
T
 

O
 

` ~- L V ~15~ 

,, 
I . 

75 
_+ ~~ ~~ 

125 

~ ~- -- ~ 10

I

0
r  

50 I ,_ 

~ ~~- 
I 

- 1~J. 7` _.` ` 

-'~-_ 50 
'r T-- _.. 

0 100 200 300 400 500 
PLATE VOLTS 

I I I I I I I I I I I ! I I I I I I i l l l l l { ] I I 

LE
NT
 
(
1C
2
)-
M
I
L
L
I
A
M
P
E
R
E
S
 

~
 

V
 

O
 

N
 

~
 

c
n
 

O
 

~
n
 

E
N
T
 
(
I
b
)
-
M
I
L
L
I
A
M
P
E
R
E
S
 N

 
N
 

>
 

to
 

O
 

cn
 

6CE5 

6.3 Ef = Volts 
= Eoz 125 Volts 
= 0 Ohms i R91
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6CE5 TENTATIVE DATA 

6CE5 

Et = 6'3 Volts 
Eb = 125 Volts 
  R = O Ohms 
_ _ _ _ R91 = 1.0 Megohms 
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TENTATIVE DATA 6CE5 

6 

6CE5 

Et = 6.3 Volts 
Eb = 125 Volts 

  Rg1 = 0 Ohms 
Rg1 = 1 0 Megohms 

~BYPASSED~ 

-5 -4 -3 
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6GF6 

TUMG•SGL 

PENTODE 

MINIATURE TYPE 

4 

.750 
r MAX 

i .~ 
1.875 
MAX I~ 

2.125 
MAX 

GLASS BULB 

N INIATURE BUTTON 

7 PIN HASE 'E7-1 

ODTLINE DRAWING 

J EDEC 5'2 

COATED UNIPOTENTIA.L CATHODE 

FOR 

IF AND RF APPLICATIONS IN 

T.V. RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7CM 

THE 6GF6 IS A SHARP GUT—OFF PENTODE ESPECIALLY DESIGNED FOR USE IN GAIN 
CONTROLLED VIDEO IF STAGES OPERATING AT FREQUENCIES IN THE ORDER OF 40 
MEGACYCLES. IT IS ALSO WELL SUITED FOR USE AS AN RF AMPLIFIER IN VHF 
TELEVISION TUNERS. IT FEATURES CONTROLLED PLATE—CURRENT CUT—OFF AND VERY 
HIGH TRANSCONDUCTANCE COMBINED WITH LOW CAPACITANCE VALUES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G1 TO P) MAX. 

INPUT: G1 TO (H+K'HG 2~'G 3+I .S.) 

OUTPUT: P TO (H+K+G2+G3+I.S.) 

AE%TERNAL SHI ELD j16 LONN ECTEO TO 

MITH A 
SHIELD 

MITHOUT 
SHIELD 

—► 0.015 y 0.025 pf 

6.5 6.5 pf 
3.0 2.0 pf 

PIN 2. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EI A STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLT° 3OO +n ~~ 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3±0.6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ~ ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC y 100 VOLTS 

TOTAL DC AND PEAK ~ ZOO VOLTS 

y INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

T UN G-GOl F.IECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIELD, NFW JERSEY, U. E. A, FEBRUARY 1, 196 PLATE M1'69 



6CF6 

r TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RAfING~ 
DESIGN MA%IMUM VALUES — SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 33O VOLTS 

GRID #Z VOLTAGE SEE RATING CNART 
GRID #2 SUPPLY VOLTAGE j3O VOLTS 

PLATE DISSIPATION —i 2.3 WATTS 

GRID #2 DISSIPATION 0.55 WATT 

POSITIVE DC GRID #i VOLTAGE O VOLTS 

~ TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #3 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TR AN SCONDUCTANCE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE (APPROX.) FOR 

PLATE CURRENT AT ECi=-3V., Rat 

—i INDICATES A CNANGE. 

125 VOLTS 

125 VOLTS 

PIN 7 CONNECTED TO PIN 2 AT SOCKET 

56 OHMS 
O.j MEGOHM 

7HOO /-MHOS 

12.5 MA. 

3.~ MA. 

Ib =20 µA —6.0 VOLTS 

=0 2.2 MA. 

25 

100 

I

EC1 =0 

0.5 6CF6 

PENTODE 

Ef = 6.3 Volts 
ECz = 150 Volts 

1.5 

—2.0

I 
  —2.5 

 —3.0  
I' 

  -3.5 

— —4.0 

 —5.0  

200 300 400 
LAT~ 

VOLTI ~ ~ I 
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PERMISSIBLE 
SCREEN DISSIPATION 

VS 
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TENATIVE DATA 6CG7 

GLASS BULB 

TUNG•SOL 

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t10~ VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON NOVAL 

q PIN BASE 

9AJ 

THE 6CG7 IS A GENERAL PURPOSE, MEDIUM—MU TWIN TRIODE USING THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED PARTICULARLY FOR USE AS A VERTICAL 
DEFLECTION OSCILLATOR AND HORIZONTAL DEFLECTION OSCILLATOR IN TELEVISION 
RECEIVERS. THIS TYPE IS DESIGNED WITH A 600 MA. HEATER HAVING A CON—
TROLLED WARM—UP TIME TO INSURE DEPENDABLE PERFORMANCE IN TELEVISION RE—
CEIVERS EMPLOYING A SINGLE SERIES—CONNECTED HEATER STRING INCLUDING THE 
HEATER OF THE PICTURE TUBE. IT MAY ALSO BE USED AS A PHASE INVERTER, 
MULTIVIBRATOR, SYNCHRONIZING SEPARATOR AND AMPLIFIER, AND RESISTANCE 

COUPLED AMPLIFIER IN ELECTRONIC EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES — nPPPox. 
wI TX NO EXTERNAL SMIELO 

GRID TO PLATE: G TO P 

INPUT: G TO (K}M IS) 

OUTPUT: P TO (K}H IS) 

UNIT 1 

4.0 
2.3 
2.2 

RATINGS 
INTERPRETED ACCORDING TO OES IGN MA%IMUM SYSTEM 

EACH UNIT 

UNIT 2 

4.0 

2.3 
2.2 

µu f 
uuf 
µµf 

CLASS Al 

AMPLIFIER 
HEATER VOLTAGE 6.3f 1o~ ~ VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATNODEA 200 VOLTS 

MAXIMUM PLATE VOLTAGE 33Q ~-- VOLTS 

MAXIMUM GRID VOLTAGE: 
POSITIVE BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION: 
EACH PLATE 4.0 F - WATTS 
BOTH PLATES (BOTH UNITS OPERATING) 5,~ t- WATTS 

MAXIMUM CATHODE CURRENT L2 ~ MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 1.O 
HEATER WARM- UP TIME (APPROX.)B 11,0 

ATXE DC COMPONENT MUST XOT EXCEED 100 VOLTS. 

BN EAT ER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACN 
80f OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES TXE NOMINAL NEATER OPERATING 
RESISTANCE. 

CO XTI XDED ON FOLLOWING PAGE 

M EGOHMS 
SECONDS 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOM FI ELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE 45695 



6CG7 TENTATIVE DATA 

  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS c— coNTlo 
INTERPRETED ACCORDING TO DESI GNM AXI MUM SYSTEM 

EACH UNIT 
VERTICAL HORIZONTAL 

DEFLECTION DEFLECTION 
OSCILLATOR OSCILLATOR 

HEATER VOLTAGE 6.3±10~ ~ VOLTS 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOOD VOLTS 

MAXIMUM DC PLATE VOLTAGE 33G ~ 330 t— VOLTS 
MAXIMUM NEGATIVE PULSE GRID VOLTAGE 440Ef - 660F ~ VOLTS 

MAXIMUM CATHODE CURRENT: 

PEAK ]] r 330 ~- MA. 
DC 22 f— 22 ~ MA. 

MAXIMUM PLATE DISSIPATION: 

EACH PLATE 4.O r 4.O ~-- WATTS 
BOTH PLATES (BOTH UNITS OPERATING) 5.] ~ 5.] r WATTS 

MAXIMUM GR fD CIRCUIT RESISTANCE: 

FIXED BIAS GRID—RESISTOR 81AS 
OR CATHODE—BIAS OPERATION 

HEATER WARM—UP TIME (APPROX.)G

2.2 2.2 MEGOHMS 

11,0 SECONDS 

CF OR AP ER ATI ON IN A 525-LIXE~ j0-FRAME SYSTEM AS DESCRIBED IN "STAN DAR05 OF GOOD ENGINEERING 
P RALTICE CONCERNING TELEVISION BROADCAST STATIONS"~ FEDERAL COMNUXICATIONS COMMISSION. 

DTME OC COMPONENT MUST XOT E%GEED 100 VOLTS. 

E THIS RATING IS APPIILANLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES XOT E%GEED 15 PERCENT 
OF ONE VERTICAL SCANNING CYCLE. IN A 525-LINES j0-FRAME SY STEMj 15 PERCENT OF ONE VERTICAL 
SCANNING CYCLE IS 2.5 NILLISECON DS. 

F THIS RATING IS APPLICABLE wH ERE THE DUR ATI OM OF THE VOLTAGE PULSE DOES NOT E%GEED 15 PERCENT 
OF ON E.MORI ZONTAL SCANNING CYCLE IN A 525-LINES j0-FRAME SY STE M~ 15 PERCENT OF ONE HORIZONTAL 
SCANNING CY CIE IS 10 MICR OSECO XD S. 

X EATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACRD 55 THE HEATER TO RE ACN 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATEp VOLTAGE LO A CIRCUIT CONSISTING 
0'f THE TUBE NEATER IN SERIES wI TN A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH UNIT 
CLASS M 
ANPLIFIER 

HEATER VOLTAGE 6.3t 1O$ VOLTS 
HEATER CURRENT Q.6 AMP. 

PLATE VOLTAGE 9O Z5O VOLTS 

GRID VOLTAGE O —$ VOLTS 

AMPLIFICATION FACTOR '20 2Q 

PLATE RESISTANCE (APPROX.) 6700 ]]OO OHMS 

TRANSCONDUCTANCE 3000 2600 µMHOS 

GRID VOLTAGE (APPROX.) 

FOR I b = 10 lIAMP. —] —1$ VOLTS 
PLATE CURRENT OR GRID VOLTAGE OF —1Z,5 VOLTS --- 1.3 MA. 
PLATE CURRENT lO j MA. 

 J 



6CG7 
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6CG7 

FOR EACH UNIT 

E{ = 6.3 volts 
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6CG8A 

TUNG•SOL  ~ 

~~ 

.875" 
MAX 

1.938" 
MAX 

2.188" 
MAX 

V I I I 

GLASS BULB 
MINIATURE BUTTON 

9 PIN BASE E9.1 

OUTLINE DRAWING 

JEDEC 6•Z 

TRIODE PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

b.3 VOLTS 450130 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9GF 

THE 6CG8A CONTAINS A MEDIUM-MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9-PIN MINI-

ATURE CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR USE AS A COM8IN ED OSCILLATOR AND 

MIXER IN TELEVISION RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THEORDEROF 

40 MC. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 

OTHER TYPES WHICH ARc SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT: 
GRID TO PLATE 

GRID TO CATHODE g~ HEATER 

ELATE TO CATHODE & HEATER 

PENTODE UNIT: 
GRID #g TO PLATE (MAX.) 

GRID #1 TO CATHODE g~ GRID #3, 
GRID #2r AND HEATER 

PLATE TO CATHODE & GRID #3~ 
GRID #2v AND HEATER 

PENTODE GRID #1 TO TRIODE PLATE (MAX.) 0.05 U.O4 
PENTODE PLATE TO TRIODE PLATE (MAX.) 0,05 0.007 
HEATER TO CATHODE 5.5 5.5B

M ITHOUT 
EXTERNAL 
SHIELD 

MITH 
A 

EXTERNAL 
SHIELD 

1.5 1.5 
2.6 3 

0.05 

U.O3 0.016 

4.H 5 

O.9 T.G P+ 
of 

of 
pf 

,I'r EXTERNPL SHI ELG #j 15 CONN EC7 E0 TO CA THGOE. ~" EXT - ~"lAL Sr IELC #" ~ ~~- ."tr,T ED TO GRGON G. 

2 

—+MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PENTODE PLATE VOLTAGE 275 VOLTS 

TR 100E PLATE VOLTAGE 275 VOLTS 

GRID #2 SUPPLY VOLTAGE 275 VOLTS 

GRID #2 VOLTAGE SEE JS-C 4 2 

PENTODE PLATE D ISSIPATION 2.3 WATTS 

GRID #2 DISSIPATION: 
FOR GRID #2 VOLTAGES UP TO 137.5 V. 0.45 WATTS 

RnR GRID #2 VOLTAGES BETWEEN 137.5 & 275 V. SEE JS-C4 2 

CONTINUED ON FOLLOWING PAGE 

-► INDICATES A CHANGE. 

TON6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFIELD, NEW JERSEY, O.S.A. SEPTEMBER 1, 1962 PLATE M6570 



6CG8A 

TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS - cont'd. 
DESIGN MAXIMUM VALUES - SEE EIA STAN DARO RS-2j9 

POSITIVE DC PENTODE GRID #1 VOLTAGE 
POSITIVE DC TRIODE GRID VOLTAGE 

TRIODE PLATE DISSIPATION 

HEATER- CATHODE VOLTAGE, 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER ARM- UP TIME 

~ VOLTS 

Q VOLTS 

1,] WATTS 

'ZOO VOLTS 

j00 VOLTS 

'ZOO VOLTS 

11 SECONDS 

HEATER HARM-UP TIME IS DEFINED 45 THE TINE REQUIRED FOR THE VU LTAGE aCNUSS THE HEATER TO REACH 
BOK OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RqT ED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF .VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
TYPICAL OPERATION 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

MIXER GRID #1 SUPPLY VOLTAGE 

OSCILLATOR VOLTAGE AT MIXER GRID #1(RMS) 

MIXER GRID #1 CIRCUIT RESISYANCE 

TRIODE UNIT E
AS 250-MC 
OSCILLATOR 

150 
--- 

--- 

PENTODED
AS UNIT 
MIXER 

150 
15O 

-3,5 

2.G 
120 OOO 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

OHMS 

OSCILLATOR GR IO RESISTOR 2]OO --- OHMS 

CONVERSION TRANSCONDUCTANCE --- L lOO µMHOS 

PLATE CURRENT L3 6,2 MA. 

GRID #2 CURRENT ___ L.$ MA. 

GRID #1 CURRENT 3,b --- MA. 

GRID #g CURRENT --- 2 µAMP 

OSCILLATOR POWER OUTPUT (APPROX.) O.5 --- WATT 

MAXIMUM CIRCUIT VALUES: 
GRID #1 CIRCUIT RESISTANCE; 

FOR FIXED-BIAS OPERATION (MAX.) 

FOR CATHODE-BIAS OPERATION (MAX.) 

CHARACTERISTICS 

0.1 
0.5 

MEGOHM 

MEGOHM 

TRIODE 
UNIT 

PENTODE 
UNIT 

PLATE VOLTAGE ZOO 25O VOLTS 

GRID .#Z VOLTAGE --- 15O VOLTS 

CATHODE-BIAS RESISTOR lOO 2OO OHMS 

AMPLIFICATION FACTOR 4O --_ 

PLATE RESISTANCE (APPROX.) 6900 750 OOO OHMS 
TRANSCONDUCTANCE 5SOO 4 EOO µMHOS 

GRID #1 VOLTAGE (APPROX.) 

FnP PLATE CURRENT OF 1p µAMP —lO —LO VOLTS 

PLATE CURRENT $,7 ],] MA. 

GRID #2 CURRENT _-_ Z,E MA. 

D 
WITH SEPARATE EXCITATION AXD TRIODE UNIT GROUNDED. 

E 
IN TV OR FM RECEIVERS. IT IS GENERALLY DESIRABLE TO OPERATE THE OSCILLATOR WI TN LESS POWER 
I XP UT TNAN SHOWN IN THE TABULATED DATA IN ORDE0. TO AVOID OVER-EXCITATION AND E%CESSIVE OGCIL-
L AT OR RADIATION. 



6Cv8A 

100 

z 
W 
U U' 

d 
a 
75 

a~ 
F—o~ 

wa 
N Z 
to 
W 

~~50 
X 
W D 

H 1' _~ _. 
x a 

~LL25 

~~ 

MAXIMUM 

AREA OF 
PERMISSIBLE OPERATION 

25 50 75 
GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

sccsA 
This Curve also Applies 
To Types in which Grids 
#2 and #4 are Connected 
Together within the Tube 

100 

50 

0 20 

w 

a10 
a 

+12 

~~ Ec'+1 p ,  v

~~  ..i .i 
+6  ,   _  ,~ 

'` ~ _ I  ~2 I  '

6CGSA. 
TRIODE UNIT 

Et =-6.3 Volts 
 Ib 

 Ic 

I 

t 

50 

i 
100 

1 I 

150 200 
 PLATE VOLTS 
n-rn i 

250 

F.c 

300 

i

re 
T 

350 

TUNG—GOL ELECTRIC INC., ELECTRON TUBE 01 VI SI ON, BLOOMPI ELO, NEW JERS ET, U. S. 0.. SEPTEMBER 1, 1962 FLa TE #~~'. 



6CG8A 

25 

N 
W 

20 
a 

J 

~ 15 

o- 

10 

~„ 5 

a 

+0.5 

scsen 
PENTODE'UNIT 

E{ = 6.3'Volts 
IC2 = 150 Volts 
IC3 = 0 Volts 

~~—
Ec 

-0.5 z 
-1.0 

~o 

t -1.5 

2.G 

~-

00

2 
o

 -3.0 
I 

-a 

50 100 150 200 
PLATE'VOLT 1

250 300 

2500 

N 
O 
x 

2000 c 
V 

S 

E 
rn

1504 W 
v 
z 
a 
r-
U 
D 
2 
~ 6CG8A 
= 1000 

~ 
PENTODE UNIT 

E{ = E.' Volts 
Ib = 150 Volts 

o = 0 Volts C3
Ice = 150 Volts 

> 500 Ics Supply Volts =-3.5 

c Ic1 Resistor-ohms= 120000 
U 

0 2 3 4 5 
PEAK OSCILLATOR VOLTS 



6CG8A 

6CG8A 

C
O
N
V
E
R
S
I
O
N
 
T
R
A
N
S
_
C
O
N
D
U
C
T
A
N
C
E
 
(
g
c
)
 M
I
C
R
O
M
N
O
S
 

N
 

N
N
 

(
n
 

O
 

[
T
 

O
 

8
 

O
 

O
 

O
 

O
 

O
 
O

__
_ 

_.
 
_ 

_ 
_ 

_ 
_ 

_ PENTODE UNIT 

Er = 6.3 JOltS 

Eb = 150 Volts 
— Ec~ = 0 Volt 

Eoz = 150 Volts 
Rol = 120000 Ohms 

'Jolts Oscillator at 

 ib 

— — — — 9~2 

O
 

N
 

V
I
 

V
 

t1
+ 

O
 

c
n
 

P
L
A
T
E
 
(
I
b
)
 O
R 

G
R
I
D
 
#
2
 
(
I
c
z
)
 M
 

~// 

~ __ ~~ ~~ _ 
-ID -8 -6 -4 -2 0 _ 

GRID #I SUPPLY VOLTS 
~ I Tai ~~ 

r 

TUaG-GOL ELECTRIC INL., ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSEY, U.S.A. SEPTEMBER 1, 1962 PLATE k6572 



I 



TENTATIVE DATA 6CH7 

7' 
8-

~MAX 

15~ 
1 16 

T-62 MAx. 

z 6 

MAX. 

GLASS BULB 

TUNO•SOl 

TWIN tRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSfTION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9FC t -

BECAUSE OF THE CONNECTION OF 
THE INTERNAL SXI EL D, SECTION 1 
(PINS 6,.1, R, AND 91 NU ST BE 
USED AS THE INPUT OR GROUNOED-
C ATNO DE SECTION. 

THE 6CH7 IS A MEDIUM MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED PRIMARILY FOR USE AS A CASCODE RF AMPLIFIER IN VHF TELE-
VISION TUNERS. THE ELECTRICAL CHARACTERISTICS OF THE TUBE ARE ESSEN-
TIALLY EQUIVALENT TO THOSE OF THE 6627 FROM WHICH IT DIFFERS PRIMARILY 
IN BASING. BECAUSE OF THE REVISED BASING, THE 6CH7 EXHIBITS AN IMPROVED 
NOISE FIGURE IN CASCODE SERVICE. 

DIRECT INTERELfCTRODE CAPACITANCES 
WI TM EXTERNAL SXIELD 4j15 LO NXELTED TO NEATER UMI ESS OTHER wI SE SPECIFIED 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE 

GRID TO GRID (MAX.) 

PLATE TO PLATE (MAX.) 

PLATE TO CATHODE (MAX.) 

GROUNDED-GRID INPUT 

GROUNDED-GRID OUTPUT 

SECTION IS 

1. 1 
2.4 
0.8 
2.8A

0.15 

0.15 

0.015 

SECTION 12 

--- uuf 

--- µµf 

-- uµf 

2.8A uuf 
uµf 
Aw.f 

0.15 uuf 
5.5 uuf 
2. 2 µ{i f 

RATINGS 
INTERP 0.E TED ACCORDING TO DESI GX CENTER SYSTEM 

EACH SECTION 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 2508 VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE 5G VOLTS 

MAXIMUM PLATE DISSIPATION 2.G WATTS 

MAXIMUM DC CATHODE CURRENT 20 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK ZOO B VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGOHMS 

ANI TN EXTERNAL SMI ELD 4j15 CONNECTED TO GROUND. 

BTXIS RATING MAY B£ AS NI GN AS 300 VOLTS NA%1 YUM UNDER CUTOFF CONDITIONS wMEN TXE TUNE IS USED 
AS A GASCODF AMPLIFIER AND TXE 7W0 SE LTIOXS ARF LONXEL TEO IN SERIES. 

~ INDICATES A CHANGE. 
LOMTINU EO ON FOLLOWING PAGE 

 J 
TUN G-SOL ELECTRIC INC. EI ECTRON 1UNE OI VI SION NL OONFI EL D, NEW JER SEY r U.S.A. MARCH 1, 1957 PLATE NR91j 



6CH7 

~  TUNG•SGL  

CONTINUED FROM PgECEDI NG PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER —EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE—BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROXIMATE) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE (APPROXIMATE) Ib=100 

SIMILAR TPPE REFERENCE: 6BZ9 

µAMP. 

6.3 voLTs 
O.4 AMP. 

150 VOLTS 

22O OHMS 

36 
5 300 oHMs 
E) $OO µMHOS 

LO MA. 

—~ VOLTS 

 J 



TENTATIVE DATA 6CH8 

a 

f 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #} VOLTAGE 

POSITIVE VALUE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 (SCREEN) VOLTAGE 

7" 
-8-
MAX 

I f 
15" i 

1 16 
MAX. 

26 

MAX.

GLASS BULB 

II I II 

TUNc•so~ 
TRIODE-PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 
6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON NOVAL 

q PIN BASE 
9FT 

THE 6CH8 IS A GENERAL PURPOSE MULTIUNIT TUBE OF THE 9 PIN MINIATURE 
CONSTRUCTION CONTAINING A MEDIUM MU TRIODE AND SHARP CUTOFF PENTODE IN 
ONE ENVELOPE. IT IS INTENDED FOR A WIDE VARIETY OF APPLICATIONS IN BLACK 
AND WHITE AND COLOR TELEVISION RECEIVERS. THE PENTODE UNIT MAY BE USED 
AS AN INTERMEDIATE FREQUENCY AMPLIFIER, VIDEO AMPLIFIER, AGC AMPLIFIER 
AND AS A REACTANCE TUBE WHILE THE TRIODE UNIT IS WELL SUITED FOR USE IN 
LOW—FREQUENCY OSCILLATOR, SYNC—SEPARATOR, SYNC—CLIPPER, AND PHASE—
SPLITTER CIRCUITS. 

DIRECT INTER ELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SH I ELD 

TRIODE UMIT: 

GRID TO PLATE 

GRID TO CATHODE, HEATER g, GRID #3 
AND INTERNAL SHIELD 

PLATE TO CATHODE, HEATER h GRID #3 

AND INTERNAL SHIELD 

PENTODE UNIT: 

GRID #1 TO PLATE (MAX.) 

GRID #1 TO HEATER ~ INTERNAL SHIELD 

GRID #}, GRID #z, ~ CATHODE 

PLATE TO HEATER & INTERNAL SHIELD & 

GRID #3, GRID #2~ k CATHODE 

PENTODE GRID #1 TO TRIODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

k 

RATINGS 
INTERPRETED ACCOR0I NG TO DESIGN CENTER SY BTEN 

CLASS Al AMPLIFIER 
TRIODE 
UNIT 

6.3 
300 

CONTINUED ON FOLLOWING PAGE 

1.6 µµf 

1.9 µµf 

1.6 µµf 

0.025 µµf 

7 µµf 

2.25 µµf 
0.02 µµf 
0.04 µµf 
0.005 µµf 

PENTODE 
UNIT 

6.3 voLTs 
300 voLTs 

0 
300 

SEE FIGURE 

VOLTS 

VOLTS 

#1 

TuxG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD. NEW JERSEY. U.S.A. JUNE 1, 1956 PLATE N4698 



6CH8 TENTATIVE DATA 

TUNc•sot 
CONTINUED FROM PRECEDING PAGE 

RATINGS — conlTle 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

TRIODE 
UNIT 

PENTODE 
UNIT 

MAXIMUM 6R ID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE O O VOLTS 

MAXIMUM PLATE DISSIPATION 2,6 2 WATTS 

MAXIMUM GRID #2 INPUT: 

FOR GR 1b'#2 VOLTAGES UP TO 150 VOLTS O.5 WATT 

FOR GRID #2 VOLTAGES BETWEEN 150 & 300V. SEE FIGURE 1 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO ---A VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOOS O VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE:•

FOR CATHODE—BIAS OPERAT I.ON 1.O 1.O ME GOHM 

FOR FIXED—BIAS OPERATION O.5 0,25 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

TRIODE 
UNIT 

PENTODE 
UNIT 

HEATER VOLTAGE 6.3 G,3 VOLTS 

HEATER CURRENT 0,45 0.45 AMP, 

PLATE SUPPLY VOLTAGE 2OO 2OO VOLTS 

GRID #3 SUPPLY VOLTAGE --- O VOLTS 

GRID #2 SUPPLY VOLTAGE — ISO VOLTS 

GRID #i VOLTAGE —6 ___ VOLTS 

CATHODE—BIAS RESISTOR --- 1$O QHMS 

AMPLIFICATION FACTOR 19 ---

PLATE RESISTANCE (APPROX.) 5 75O 3OO OOO OHMS 

TRANSCOND UCTANCE 3 300 6 'LOO µMHos 

GRID #1 VOLTAGE (APPROX.) FOR 

PLATE CURRENT OF ~O ~L.A MP —Z9 —$ VOLTS 

PLATE CURRENT lj 9, Fj MA. 

GRID ,yZ CURRENT --- 2.$ MA. 

A 
THE HEATER—CATHODE VOLTAGE SM OULD NOT E%GEED THE YAL UE OF LNE OPERATING CATN OOE BIAS BECAUSE 
THE VOLTAGE BET wEEM THE HEATER AND CATHODE IS AL 50 APPLIED BETWEEN THE CATM ODE AXD GRID aM). 
THE NET RESULT IS TO MANE GRID fj NEGATIVE WI TX RESPECT TO CATHODE WITH POSSIBLE CHANGE IN 
TUBE CHAR ACTERI STI LS. 

B 
THE DL COMPONENT MUST MOT EXCEED 100 VOLTS. 

CIF EITHER UNIT IS OP ERATEO AT MAXIMUM RATED CONDITION S r GRID-YI-CIRCUIT RESISTANCE FOR BOTH 
UNITS SHOULD NOT E%GEED THE STATED VALUES. 

 J 



TENTATIVE DATA 6CH8 

6CH8 
Grid #2 Input Rating Chart 

This Curve also Appl ies 
To Types in which Grids 

MAX. OPERAT NG #2 & #4 are Connected 
100 Together within the Tube 
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6CH8 TENTATIVE DATA 

30 0.075 

20 

LL

~_ 10 
J 

0 

N 
2 
S 
O 

2 

a 

4 
F-

W 
K 

w 
h 
Q 
J a 

0.050 

0.025 

— Eb = 300 

~\ ~ 

~~~ 
.O 

0 
-20 

3~ 

6CH8 f 
TRIODE UNIT 

- Eq = 6.3 Volts j 
-  9m I 
 --_—r P  

/1

N 
O 
~O 

i 

200 ,/ 

200 

-15 -10 

GRID VOLTS 

F~ 

r 

 ~- 750C 

N 
O 
S 
S 
O 

U 

5000 ~ 

T 

U 
2 
Q 
F-
G.1 

2500 v 
O 
v 
h 
z 
a 

I 

25 I 

a 
20 

J 

_'̀ 15 

N 

D 

" 10 

~ 5 

a 

I 

{

I

6CH8 
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TENTATIVE DATA 6CH8 
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6CK4 

TUNo•sot 
TRfODE 

3" 
1 16 
MAX 

~~ 
T-9 

i.. 
28
MAX 

1 
~~~ 

3 16
MAX. 

I9
32 

~ MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.25 AMP, 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT INTERMEDIATE 
SHELL 6 PIN OCTAL 

8JB 

THE 6CK4 IS A LOW MU TRIODE INTENDED FOR USE PRIMARILY AS A VERTICAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. CONTAINED IN A T-9 EN-
VELOPE, THE TUBE HAS A HIGH ZERO-BIAS PLATE CURRENT. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (G TO P) 

INPUT: G TO (H+K) 

OUTPUT: P TC (H+K) 

6,5 µµf 
8.0 µµf 

1.8 µµf 

RATINGS^ 
INTERPRETED ACCORDING TO DESIGN CENTER STSTEN 

VERTICAL DEFLECTION AMPLIFIERS 

HEATER VOLTg6E 6.3 VOLTS 

MAXIMUM DC PLATE VOLTAGE 55O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (A BS. MqX.) 2 OOO VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 25O VOLTS 
MAXIMUM PLATE DISSIPpTIONC T2.O WgTT~ 

MAXI!rUM AVERAGE CATHODE CURRENT 1OO MA• 

MAXIMUM PEAK CATHODE CURRENT 35O MA. 
MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 2.2 MEGOHMS 

MAXIMUM HEATER~ATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 
T OTgI DC AND PEAK 2OO VOLTS 

CONTINUED OM FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY U.S.A. M ARLN 1, 1958 PLATE +r5 s04 



6CK4 

~  TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 voLTs 
HEATER CURRENT 1.25 AMP. 

PLATE VOLTAGE 250 VOLTS 

GRID #1 VOLTAGE —28 ~'- VOLT$ 

PLATE CURRENT 40 •— Mq . 
T RANSCONDUCTANCE 5 500 ~— µMHOS 

q MPLIFICATION FACTOR 6.6 •—
PLATE RESISTANCE (APPROX.) j 20Q ~ OHMS 

GRID VOLTAGE FOR Ib = 0.5 MA. —5G voLTs 
PLATE CURRENT qT Ec = - }g Vdc. 10 MA. 

ZERO BIAS PLATE CURRENT: Eb =1Qp V; 

E~ =0 ( INSTANTANEOUS VALUES) 125 N+A 

q 
DESIGX-MA%IMUN PATINGS ARE THE LIMITING VALUES EXPRESSED IYJ TH flESPELT TO BOGIE 7U BES AT WHICH 
S A715F AC70RY TUBE LIFE LAN BE EXPECTED TO OCCUR. i0 OBTAIN SATISFACTORY CIRCUIT BER FOR NANLE, 
THEREFORE, THE EQUIPMENT DESIGNER NU S7 ESTABLISH THE CIRCUIT OESI GN SO TM AT NO DESIGN-NAxI NUN 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLT-VOI TALE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION, AMD ENVIRONMENTAL CONDITIONS. 

B FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "ST AMD ARDS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION NRO ADLAST STATIONS: FEDERAL COMMUNI LATI OMS COMMISSION", THE OUTY CYCLE 
OF THE VOLTAGE PUL SF MUST NOT E%GEED 15S OF OME SCANNING CYLL E• 

CIN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEOU ATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
NE AXS IS RE QUIRED 'TO PROTECT THE TUBE IN THE AB SEMCE OF ExC1T ATION. 

-i tNDILATES A CHANGE. 

J 



6CL6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

-~ 

2.625 
MAX 

.875" 
MAX 

2.375" 
MAX 

GLASS BULB 

SMALL BUTTON 
9 PIN NO VAL E9-1 

OUTLINE DRAWING 
JEDEC 6-3 

FOR 

USE IN VIDEO STAGE 

OF TV RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

G2 

GI 

K 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9BV 

THE 6CL6 IS A POWER PENTODE USING THE 9 PIN MINIATURE CONSTRUCTION. IT IS DESIGNED 

ESPECIALLY FOR USE IN THE FINAL VIDEO STAGE OF TELEVISION RECEIVERS. FEATURES OF 

THIS TUBE ARE LOW CAPACITANCES AND HIGH OUTPUT CAPABILITY. IT IS ALSO USEFUL AS A 

WIDE-BAND AMPLIFIER TUBE IN INDUSTRIAL AND LABORATORY EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT ESTE RN AL SHIELD 

GRID 1 TO PLATE 0.12 pl 
INPUT 11 pf 

OUTPUT 5.5 I+f 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 650 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

-~ 100 
X100 

MAXIMUM RATINGS 
--j DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 300 
GRID 3 VOLTAGE 0 

GRID 2 SUPPLY VOLTAGE 300 
GRID 2 VOLTAGE --3150 

VOLTS 

VOLTS 

VOLTS 
VOLTS 
VOLTS 
VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC.r ELECTRON TUBE DI VIGION r BLOOMFI ELDr Nf.W JERS EY r U.S.A.. JUNE 1, 196j PLATE W67j0 



6CL6 

TUNG•SOL 

CONTINL'~ED FROM PRECEDING PAGE 

MAXIMUM RATINGS - coNT~o. 
~ DESIGN CENTER `/ALU ES -SEE EIA STANDARD RS-239 

GRID 1 VOLTAGE: 
POSITIVE BIAS VOLTAGE 0 VOLTS 
NEGATIVE BIAS VOLTAGE 50 VOLTS 

PLATE DISSIPATION 7.5 WATTS 
GRID 2 INPUT 1.7 'NATTS 

BULB TEMPERATURE AT HOTTEST POINT ON BULB SURFACE 200° C 
GRID 1 CIRCUIT RESISTANCE' 

FOR FIXED BIAS OPERATION 0.1 MEGOHM 

FOR CATHODE BIAS OPERATION 0.5 ME60HM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 250 VOLTS 
GRID 3 VOLTAGE - CONNECTED TO CATHODE AT SOCKET 
GRID 2 VOLTAGE 150 VOLTS 
GRID 1 VOLTAGE -3 VOLTS 
PEAK AF GRID 1 SIGNAL VOLTAGE 3 VOLTS 
ZERO SIGNAL DC PLATE CURRENT 30 MA. 
MAXIMUM SIGNAL DC PLATE CURRENT 31 MA. 
ZERO SIGNAL DC GRID 2 CURRENT 7 MA. 
MAXIMUM SIGNAL DC GRID 2 CURRENT 7.2 MA. 
PLATE RESISTANCE (APPROX.) 0.9 ~ MEGOHMS 
TRANSCONDUCTANCE 11,000 {iMHOS 
LOAD RESISTANCE 7,500 OHMS 
TOTAL HARMONIC DISTORTION 8 PERCENT 
MAXIMUM SIGNAL POWER OUTPUT 2.8 WATTS 
GRID 1 VOLTAGE FOR PLATE CURRENT OF 10 VAMP. (APPROX.) -14 VOLTS 

4 MC. BANDWIDTH VIDEO AMPLIFIER 

PLATE SUPPLY VOLTAGE 300 VOLTS 
GRID 3 VOLTAGE -CONNECTED TO CATHODE AT SOCKET 
GRID 2 SUPPLY VOLTAGE 300 VOLTS 
GRID 1 BIAS VOLTAGE -2 VOLTS 
PEAK TO PEAK GRID 1 SIGNAL VOLTAGE 3 VOLTS 
GRID 2 RESISTOR 24,000 OHMS 
GRID 1 RESISTOR 0.1 MEGOHM 
LOAD RESISTOR 3,900 OHMS 
ZERO SIGNAL PLATE CURRENT 30 MA. 
ZERO SIGNAL GRID 2 CURRENT 7.0 MA. 
PEAK TO PEAK VOLTAGE OUTPUT 132 VOLTS 

-j INDICATES A CHANGE. 

~ INDICATES AN ADDITION. 
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6CL6 
GRID M2 

INPUT RATING CURVE 
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Ff = 6.3 Volts 
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6CL6 

6CL6 
Ef = 6.3 Volts 

--► Eb = 300 volts 
Grid #3 Connected 

to Cathode 
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6CL8A 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

i 
1.938" 
MAX 

2.188" 

COATED UNIPOTENTIAL CATHODE 

FOR 

VHF TELEVISION TUNER 
MAX APPLICATIONS 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

O UTLIN E, D'R AW ING 

J EDEC 6 - 2 

ANY MOUNTING POSITION G-  _ GI 
BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9FX 

THE 6CL8A .IS A SHARP CUTOFF TETRODE AND MEDIUM-MU TRIODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE, PRIMARILY AS A COMBINED 
TRIODE OSCILLATOR AND TETRODE MIXER IN VHF TELEVISION TUNERS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. IT IS UNILATERALLY INTER-
CHANGEABLE, BOTH ELECTRICALLY AND MECHANICALLY, WITH THE 6CL8 AND 
DIFFERS PRIMARILY FROM THE 6CL8 IN HAVING A TETRODE SECTION WITH LOWER 
GRID-PLATE CAPACITANCE AND HIGHER TRANSCONDUCTANCE. EXCEPT FOR HEATER 
RATINGS, THE 6CL8A IS IDENTICAL TO THE SCLBA. 

~ DIRECT INTERELECTRODE CAPACITANCES 

TETRODE: 

GRID #i TO PLATE:(Gi TO P) (MAX.) 

INPUT: Gi TO (K+G2+H+I.S.) 

OUTPUT: P TO (K+G2+H+I.S.) 

CATHODE TO HEATER: (K TO H) 

TRIODE: 

GRID TO PLATE: (G TO P) 

INPUT: G TO (TK+TEK+H+I.S.) 

OUTPUT: G TO (TK+TEK+H+I.S.) 

CATHODE TO HEATER:(TK TO H) 

TETRODE GRID #1 TO TRIODE PLATE 

(TEG1 TO TP) (MAX.) 

TE TR ODE PLATE TO TRIODE PLATE 

(TEP TO TP) (MAX.) 

A 

B 

M ITH 
SNIELDA

MITHOUT 
SHIELD 

0.01 0.02 
5.0 5.0 
3.0 2.0 
3.08 3.0 

1.8 1.8 
2.8 2.8 
2.0 1.5 
3.08 3.0 

0.01 0.015 

0.03 0.15 

E %TERNAI SHI ELD R31g CONNECTED TO PIN W4, 

EXTERNAL SHIELD W715 CONNECTED TO PIN A6. 

Pf 
pf 
pf 

pf 

pf 
Pf 
Pf 
pf 

pf 

Pf 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S. A.,FEB RUA RY 1, 1962 PLATE k6j91 



6CL8A 

TUNG•SGL 

C ONTINU EO FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS G.3 VOLTS 450 MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 450±27 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WI T~H RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM—UP TIMER

—~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

TETRODE PLATE VOLTAGE 

TRIODE PLATE VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

GRID #2 VOLTAGE 

T ETRODE PLATE DISSIPATION 

6R10 #2 DISSIPATION 

POSITIVE DC TE TR ODE GRID #1 VOLTAGE 

POSITIVE DC TRIODE GRID VOLTAGE 

TRIODE PLATE DISSIPATION 

TE TRODE GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 

CATHODE BIAS 

TRIODE GRID CIRCUIT RESISTANCE: 

FIXED BIAS 

CATHODE BIAS 

ZOO VOLTS 

lOO VOLTS 

ZOO VOLTS 

11 SECONDS 

330 voLrs 
330- voLTs 
330 voLTs 

SEE RATING CHART 

3.O WATTS 

0.55 WATT 

O VOLTS 

O VOLTS 

2.5 wATrs 

—► TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

0.25 MEGOHM 

I.O MEGOHM 

O.5 MEGOHM 

1.O MEGOHM 

TRIODE TETRODE 

PLATE VOLTAGE 125 125 VOLTS 
GRID #2 VOLTAGE --- 125 VOLTS 

GRID #1 VOLTAGE —1.O —1.O VOLTS 

TRANSCONDUCTANCE 8000 6500 µMHOS 
PLATE CURRENT ZLI.O 12,0 MA. 
GRID #2 CURRENT --- 4.O MA. 

PLATE RESISTANCE (APPROX.) SOOOR O.2 MEGOHM 

AMPLIFICATION FACTOR LIO ---

GRID #1 VOLTAGE (APPROX.) FOR Ib=20 µA —9 —9 VOLTS 

ZERO BIAS TRANSCONDUCTANCE 

(WITH Eb =100 V, Ec2 —70 V.) 7000 µMHOS 

A 
n EAT ER WARM-UP DIME IS DEFINED AS THE FIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REA CN 
80g OF ITS RATED VOLTAGE AFTER APPLYING 4TIME5 THE RATED HEAT ER VO LTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE MEAT FR IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
ft ESISTANC E. 

--► INDICATES A CHANGE. 



TENTATIVE DATA 6CL8A 
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(12cMs)6CM6 

TUNG•SOL 

BEAM PENTODE 
MINIATURE TYPE 

,. 8 ~, 
MAX.  ~ j

2 3 "~ 
MAX. 

2 5" H 
MAX. 

VI I I  i 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9CK 

THE 6CM6 IS ABEAM POWER AMPLIFIER USING ?TIE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE AS A GENERAL PURPOSE AUDIO POWER AMPLIFIER OR 
VERTICAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVER SWEEP CIRCUITS• 

DIRECT INTERELECTRODE CAPAf.ITANCES — APPRox. 

GRID TO PLATE: G TO P 

INPUT: Gi TO (H}K}GZ~G~,) 

OUTPUT: P TO (H}K }G Z~G3) 

RATINGS" 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIERS

0.7 µµf 
8.0 µµf 

8.5 µµf 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER POSITIVE 

PENTODE TRIODE 
CONNECTION CONNECTION 

6.3 6.3 voLTs 

oc 100 100 VOLTS 
TOTAL DC AND PEAK 2OO ZOO VOLTS 

HEATER NEGATIVE 
TOTAL DC AND PEAK ZOO 2OO VOLTS 

MAXIMUM PEAK POSI TI VE PLATE VOLTAGE (ABSOLUTE MAX.) Z 2 KV. 

MAXIMUM DC GRID #2 VOLTAGE 285 -- VOLTS 

MAXIMUM PLATE DISSIPATIONC $ 'y 9.O WATTS 

MAXIMUM GRID #2 DISSIPATIONC 1.75 --- WATTS 

MAXIMUM PEAK NEGATIVE GRID #i VOLTAGE 250 250 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 4O 4O MA• 

MAXIMUM PEAK CATHODE CURRENT 1ZO 120 MA• 

MAXIMUM GRID#i CIRCUIT RESISTANCE (CATHODE BIAS) Z•2 2•Z MEGOHMS 

ATHESE ARE DESIGN CENTER VALUES E%CEPT WX ERE ABSOLUTE MAXIMUM IS IN0I LATE D. 

BFOR OP ER ATI OX IX A 525-LI NE, j0-FR ANE SYSTEM AS DESCRIBED IN "ST AXDAR OS OF GOOD ENGINEERING 

PRACTICE CONCERNING TELEVISION BRO ADLASTI XG STATIONS: FEDERAL CONNUNICATIONS COMMISSION". THE 

DUTY CY CIE OF THE VOLTAGE PULSE IS NOT TO EXCEED 15; OF ONE SCANNING CYCLE. 

CIN STAGES OPERATING WITH A GRID-LEAK BIAS• AX AOEQU ATE CATXO DE-BIAS RESISTOR OR OTHER SUI7A BLE 

NE ANS IS REQUIRED TO PROTECT TXE TUNE IN THE ABSENCE OF EXCITATION. 

CLASS Al AMPLIFIER 

MAXIMUM PLATE VOLTAGE 315 VOLTS 

MAXIMUM GRID #2 VOLTAGE 285 VOLTS 

MAXIMUM PLATE DISSIPATION 12 WATTS 

M AX LMUM GRID #2 DISSIPATION 2 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS O.5 MEGOHM 

CONTINUED ON FOLLOWING PAGE 

-►1X01 CATES A CX ANGE 

TUXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NL OONFI EL D, NEW JERSEY• U.S.A. JANUARY 1, 1956 PLATE W4556 



6CM6(i2cMs) 

TUNo•so~ 

COMTIND EO F0.0M PNECEDI NG PAGE 

TYPICAL OPERATINI; CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — SINGLE TUBE 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 
HEATER CURRENT 0.45 0.45 0.45 AMP. 

PLATE VOLTAGE 1$O 25O 315 VOLTS 

GRID #2 VOLTAGE 1$0 250 225 VOLTS 

GRID #1 VOLTAGE —$.5 —12.5 —13.0 VOLTS 
PEAK AF GRID #1 VOLTAGE $.5 12.5 13.0 VOLTS 

ZERO—SIGNAL PLATE CURRENT 29 45 34 MA. 

MAXIMUM SIGNAL PLATE CURRENT 3O 47 35 MA. 

ZERO—SIGNAL GRID #2 CURRENT 3,O 4.5 2.2 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 4.O 7.0 6.0 MA. 

PLATE RESISTANCE 5O 5O $O KILOHMS 

TRANSCONDUCTANCE 3 700 4 ZOO 3 750 µMHOS 
LOAD RESISTANCE 5 500 5 OOO $ 500 OHMS 
POWER OUTPUT (MAXIMUM SIGNAL) 2.O 4.5 5.5 WATTS 

TOTAL HARMONIC DISTORTION $ $ L2 PERCENT 

TRIODE CONNECTED*

PLATE VOLTAGE 250 VOLTS 

GRID VOLTAGE —12.5 voLTs 
PLATE CURRENT 49.5 MA. 

TRANSCONDUCTANCE 5 000 µMHOS 

AMPLIFICATION FACTOR 9.8 
PLATE RESISTANCE (APPROX.) 1 960 OHMS 

GRID VOLTAGE (APPROX.) FOR Ib = O. 5 MA —37 voLTs 

INDICATES AN ADDITION. 

J 



6CM7 

.875' 
MAX 

2.375' 
MAX 

2.625' 
MAX 

GLASS BUL9 
SMALL BUTTON NOVAL 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6-3 

THE bCM7 IS A MEDIUM—MU DOUBLE TRIODE OF THE 9 PIN MINIATURE TYPE 
CONTAINING TWO DISSIMILAR TRIODES IN ONE ENVELOPE. IT IS INTENDED FOR USE 
AS A VERTICAL DEFLECTION AMPLIFIER IN 600 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 
PROVIDEC IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

TUNG•SOL 

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES IP 

HEATER 

6.3 VOLTS 600±4C1 MA. IK© ~~/- -_ ~ OIG 

AC OR DC 
~' O2G NC© 1

ANY MOUNTING POSITION 0 2PO 2K 

DIRECT INTERELECTRODE CAPACITANCES —
WITN NO E%TERNAL SXIELD 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9ES 

APPROX. 

UNIT !1 UNIT +12 
OSCILLATOR AMPLIFIER 

GRID TO PLATE j,8 j pf 

GRID TO CATHODE AND HEATER 2 j•S pf 

PLATE TO CATHODE ANp HEATER Q,5 O,4 pf 

RATINGS" B 
INTERPRETED ACCORDING TO OESI GN ~~A%li'~U~' S75TEM 

UNIT ES 
VERTICAL 

O EFLECTION 
OSCILLATOR 

UNIT A2 
VERTICAL 

DEFLECTION 
AMPLIFIER 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200C VOLTS 

MAXIMUM DC PLATE VOLTAGE -'► h5O 55O VOLTS 

MAXIMUM PEAK NEGATIVE- PULSE GRID VOLTAGED -+ 22C 22(i VOLTS 

M AXIN:UM PEAK POSITIVE--PULSE PLATE VOLTAGE D 22OG VOLTS 

MAXIMUM CATHODE' CURRENT: ~ -a ]~ ~~ MA. PEAK 
AVERAGE 1  17 22 MA. 

MAXIMUM PLATE DISSIPATION ~ ]-. 45 6.O WATTS 

MA%IMUM GRID CIRCUIT RESISTANCE: 
CATHODE BIAS 2.2 
FIXED BIAS 
GRID RESISTOR BIAS 2.2 

HEATER WARM- UP TIME (APPROX.)F 11.0 

2.rj MEGOHMS 
1,0 MEGOHMS 
___ MEGOHMS 

SECONDS 

A FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCfl 18ED IX "STANDARDS OF GOOD EN GI NEEflIXG 
PR ACTI LE CONCERNING TELEVISION BROADCAST STATIONS", FEDERAL LOMMUXICATIONS COMMISSION. 

CTNE OC COMPONENT MUST NOT E%DEED 100 VOLTS• 

DTNIS RATING IS APPLICABLE WN ERE TXE DURATION OF THE VOLTAGE PULSE DOES NOT EXCEED 15S OF ONE 
V ERTi LAL SCANNING CY LL E. IN A 52}LINE, j0—FRAyE SYSTEM 15S OF OXE VERTICAL SCANNING LT CLE IS 
2.5 MILLI SECONDS• 

FMEATER WARM-UP TIME IS DEFINED AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOf OF ITS RATED VOLTAGE AFTER APP IYI XG 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN BERI ES WITH A RESISTANCE OF VALUE j TINES iXE NOMINAL NEATER OP Ep ATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUM G—SOL EL ECT0.IC INC. ELECTRON TUBE DIVISION BL OO MFI ELD NEW JER SET, U.S.A. JULY 1, 1962 PLATE sF~C9 



6CM7 

TUNO•SOL 

CONTINUED fRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIEF 
UNIT 81 UNIT w2 

OSCILLATOR AM PII FI ER 

PLATE VOLTAGE 'ZOO 'Z5O VOLTS 

GRID VOLTAGE —~ —H VOLTS 

AMPLIFICATION FACTOR 21 1$ 
PLATE RESISTANCE (APPROX.) lO 5OO 4 lOO OHMS 

TRANSCONDUCTANCE Z OOO 4 400 uMHos 
PLATE CURRENt ~ ZO MA. 

PLATE CURRENT FOR GRID VOLTAGE OF —1p VOLTS L --- MA. 

GRI® VOLTAGE (APPROX.) FOR Ib =. 10 !/.A. 14 VOLTS. 

SINILAR TPPB RRP6RRNCR: Rxce4t for Aeater rattings~ the BCN9 is tiden ticaC to tAe 8CN7. 

~ INDICATES A CNANGE. 

~— I 

30 ~/ 6CM7 
~~ AVERAGE CHARACTERISTICS 
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6CM7 

scM7 
AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS 
UNIT M2 GROUNDED 

30 

= 400 
30~ 200 
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_2 5 -2D 5 
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-I 
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6CM7 
AVERAGE CHARACTERISTICS 

Ep = 6.3 Volts 
UNIT #2 GROUNDED 
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6CM7 

sc~ 
AVERAGE CHARACTERISTICS 

Et = fi.3 Volts 
UNIT #1 GROUNDED 
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6CM8 

TUNO.80L 

TRIODE PENTODE 

MINIATURE TYPE 

~' 
8 

MAX. 
1 f 
IS' 

1 16 
MAX. 

216 
MAX.

II I II j 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6,3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 

q P I,N BASE 

9FZ 

THE 6CM8 IS A MULTIUNIT TUBE OF THE 9-PIN MINIATURE CONSTRUCTION CON-
TAINING A HIGH-MU TRIODE AND SHARP CUTOFF PENTODE IN ONE ENVELOPE. THE 
PENTODE SECTION MAY BE USED AS AN INTERMEDIATE FREQUENCY AMPLIFIER, 'AGC 
AMPLIFIER AND REACTANCE TUBE. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. EXCEPT FOR HEATER RATINGS AND HEATER WARA~UP TIME, THE oCM8 IS 
IDENTICAL TO THE SONS, 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE SECTION 
GRID TO PLATE G TO P 

INPUT G TO (H+K) 

OUTPUT P TO (H+K) 

PENTODE SECTION 
GRID #1 TO PLATE G1 TO P (MAX.) 

INPUT: Gi TO (H+K+Gz+G3+I.S.) 

OUTPUT; P TO (H+KtG2+G3+I.S.) 

COUPLING 
PENTODE PLATE TO TRIODE GRID (MAX.) 

PENTODE GRID #1 TO TRIODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

A PPROX. 

RATINGS 
INTERPRETED ACGOROING TO DESIGN CENTER SYSTEM 

1.9 µµf 
1.6 µµf 

0.22 µµf 

0.04 •- µµf 
6.0 µµf 
2.6 µµf 

0.01 µµf 
0.15 µµf 
0.10 µ.µf 

TRIODE PENTODE 
HEATER VOLTAGE 6.3 VOLTS 
MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 
MAXIMUM GRID #2 SUPPLY VOLTAGE 30O VOLTS 
MAXIMUM GRID .#2 VOLTAGE SEE RATING CHART 
MAXIMUM POSITIVE GRID #1 VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 1.O 2.O WATTS 

MAXIMUM GRID #2 DISSIPATION O.5 WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 
SELF BIAS 1.O MEGOHM 

FIXED BIAS 0,25 MEGOHM 

CONTINUED ON FOLLOWING PAGE 
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6CM8 

TUNE•=OL 

CONTINUED'FR ON PRECEDING PAGE 

RATINGS —.coNT'D 
INTERPRETED ACCORDING TO DESIGN CENTER SYST EN 

TRIODE 
MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DCAND PEAK ZOO 

HEATER POSITIVE WITH RESPECT TO CATHODE 

Dc 100 
TOTAL DC AND PEAK 2OO 

HEATER WARM—UP TIME (A PPROX.)~ 11.0 

PENTODE 

200 VOLTS 

LOO VOLTS 

ZOO VOLTS 

SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

TRIODE PENTODE 

HEATER VOLTAGE G,5 VOLTS 

HEATER CURRENT U.47 AMP. 

PLATE SUPPLY VOLTAGE 2SO ZOO VOLTS 

GRID #Z VOLTAGE ISO VOLTS 

GRID #1 VOLTAGE —2 O VOLTS 

CATHODE BIAS RESISTOR 1HO OHMS 

PLATE CURRENT 1.H 9.5 MA. 

GR 10 #2 CURRENT Z.B MA. 

AMPLIFICATION FACTOR ZOO 
PLATE RESISTANCE (APPROX.) 5O OOO GOO OOO OHMS 

TRANSCONDUCTANCE 2 OOO G 2OO µMHOS 

GRID #i VOLTAGE FOR Ib=1CyiA (APPROX.) —H VOLTS 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS iNE HEATER TO REACN 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOI TAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE. 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

-VINDICATES A CN ANGE. 
I 

 J 
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6CN7 

SMALL BUTTON 
^y PIN BASE E9-1 
OUTLINE DRAWING 

J ED EC 6-2 

TUNG•80L 

DUPLEX—DIODE TRIODE 

f .875~~ 
MAX 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

L538~~ SERIES 
HEATER 

PARALLEL 
MAX 

2.188~~ 
MAX 

6.3±U.6 vuLrs 
30G MA. 

AC OR DC 

3.i, vo~r~ 
500±4C MA. 

ANY MOUNTING POSITION 

.iL ASS BULB CONTROL OF HEATER WARM-'JP TIME 
APPLIES ONLY i0 PARALLEL CONNECTION. 

B UTTCM VIEW 

9ABING DIAGRAM 

J EDEC 9EN 

THE 6CN7 IS A DUPLEX DIODE HIGH-MU TRIODE IN WHICH SEFARAT6 CvTr':7'dc:, ARE 

PROVIDED FOR THE DIODE AND TRIODE SECTIONS. IT IS INTENDED PRIMARILY FOR 

SERVICE AS A COMBINED HORIZONTAL PHASE DETECTOR AND REACTANCE TUBE IN 

TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CON-

TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 

MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-

TROLLED. EXCEPT FOR HEATER RATINGS, THE 6CN7 IS IDENTICAL TO THE dCN7, 

DIRECT INTERELELECTRODE CAPACITANCES 
WITHOUT E%T ERN AL SHIELD 

TRIODE GRID TO PLATE 

TRIODE INPUT 

TRIODE OUTPUT 

GRID TO EACH DIODE PLATE 

DIODE #1 PLATE TO DIODE CATHODE AND HEATER 

DIODE #2 PLATE TO DIODE CATHODE AND HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

1.8 pf 
1.5 pf 

0.5 pf 

0.006 pf 

3.6 pf 

3.6 pt 

MAXIMUM PLATE VOLTAGE --► 330 VOLTS 
MAXIMUM POSITIVE DC GRID VOLTAGE '~ VOLTS 
MAXIMUM PLATE DISSIPATION —~ 1,] WATTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO EITHER CATHODE 
DC COMPONENT lOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPf CT TO E ITHER CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS 
OPERATION, (EACH DIODE) —~ 5. MA. 

HEATER WARM—UP TIME# 11.0 SECONDS 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
804 OF ITS RATED VL`: iAGE AFTER APPLYING 4 TIMES PATED HEATER VOLTAGE TO A CIRCUIT CORGI STING 
OF THE TUBE ME ATEk IN SERIES WITH ~A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

INDI CATES A CHANGE. 

C ONTINUEO ON FOLLOWING PAGE 

J 
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6CN7 

TUNO.80t 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLI~SS Al AMPLIRIER 

PLATE VOLTAGE LOO 2J'-~ VOLTS 

GRID VOLTAGE -1.O - 3•U VOLTS 

AMPLIFICATION FACTOR 7O 7O 
PLATE RESISTANCE (APPROX.) 54 OOO Jr8 OOO OHMS 

TRANSCONDUCTANCE 1 3OO 1 [GO µMHOS 

PLATE CURRENT O.8 l.v MA. 

AVERAGE DIODE CURRENT (EACH DIODE) 

WITH 5,p VOLTS DC APPLIED 

CLASS A RESISTANCE - COUPLED AMPLIFIER 

20 MA. 

Rp 
Me::. 

Rs 
Meg. 

Rg1 
Meg. 

Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volt; 

Rk Gain Eo Rk Gain Eo Rk Gain Eo 

0.10 0.10 0.10 5700 21 7.0 2400 29 18 1800 33 35 
0.10 0.24 0.10 6100 26 9.0 2700 34 23 2000 38 42 

0.24 0.24 0.10 9100 30 10 4300 40 24 3000 44 43 
0.24 0.51 0.10 10000 34 13 4700 45 31 3300 49 52 

0.51 0.51 0.10 15000 37 14 7500 47 28 5600 51 50 
0.51 1.0 0.10 16000 40 16 8200 50 35 6200 55 60 

0.24 0.24 10 0 31 5.0 0 44 19 0 48 40 
0.24 0.51 10 0 37 7.0 0 49 25 0 52 52 

0.51 0.51 10 0 39 7.5 0 51 22 0 54 44 
0.51 1.0 10 0 42 10 0 54 28 0 58 56 

Eo IS MAXIMUM RMG VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL HARMONIC DISTORTION. 

GAIN MEASURED AT 2.0 VOLTS RMS OUTPUT. 

FOR ZERO-BIAS DATA, GENERATOR IMPED AN LE IS NEGLIGIBLE. 

i 

Ebb 

I 

RP ~R S

NOTE: COUPLING CAPACITORS lGl BNOUID BE SELECTED TO GIVE DESIRED FRE OUEN CY 
RESPONSE. Rk GHOUlO BE ADEQUATELY 8Y-PASSED. 

 J 
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6CN7 

I
6CN7 

= 6.3 Volts ~~ 

I 

2 

-2 -4 -3 

GRID VOLTS 

6CN7 

EACH DIODE 

Et = 6.3 Volts 

DC VOLTS DEVELOPED BY DIODE 
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6CQ4 

TUNG•SOL 

DIODE 

'- I sI
MAX. 

T- 9 

1 

34 
MAX. 

3 
MAX 

  9 ~ 
132 

MAX. 

GLASS BULB 
SHORT INTERMEDIATE SHELL 

OCTAL JED EC B5-85 

OR 

INTERMEDIATE SHELL 
OCTAL JED EC 85-141 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3f 0.6-VOLTS 1.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DI AGRAM 

J EDEC 4L6 

THE 6Cpu IS AN INDIRECTLY-HEATED HALF-WAVE RECTIFIER DESIGNED PRIMARILY 
FOR TELEVISION DAMPING DIODE SERVICE IN HORIZONTAL DEFLECTION CIRCUITS. 
TUBE VOLTAGE DROP AND DC PLATE CURRENT RATINGS HAVE BEEN ESTABLISHED 
WHICH PERMITS SINGLE TUBE OPERATION IN LOW B+ AS WELL AS WIDE DEFLECTION 
ANGLE TV SYSTEMS. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WITHOUT EXTERNAL SHIELD 

HEATER- TO- CATHODE 

PLATE- TO- CATHODE AND HEATER 

CATHODE- TO- PLATE AND HEATER 

4.0 
8.5 
11.5 

pf 
pf 
pf 

RATINGS 
INTERPRETED ACCORDING TO DESI GN MA %IMUM BYGT EMA

DAMPER SERVICES

HEATER VOLTAGE 6.3*0.6 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 5500 VOLTS 

MAXIMUM PEAK PLATE CURRENT 1200 MA. 

MAXIMUM DC PLATE CURRENT 19O MA. 

MAXIMUM PLATE DISSIPATION 6.5 WATTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 9OO VOLTS 

TOTAL DC AND PEAK 5500 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELD. NEW JERSEY. U.S.A., MAY 1, 1961 PLATE #6164 

 J 



6CQ4 

TUNG•SGL  ~ 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

Ib = 250 MA. DC 25 VOLTS 

P 

DESIGN-MA%(MUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPII CAB LE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB IISNEO DATA r AND SHOULD 
NOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TXE DEV IL E r TAKING RESPONSIBILITT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CNARAC TER ISTICS. THE 
EQUIPMENT MANUFACTURER SNOU LD DESIGN SO THAT IN I7IA LLY AND THROUGHOUT LIFE NO DESIGN-NA%IYUN 

VALUE FOR THE INTENDED ~ERVICE IS E%CEEDED NITN A BOGEY DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS NITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJ USTMENT r LOAD VARIATION. SIGNAL VARIATION, AND ENVIRONMENTAL CONDIi ION S. 

B 

FOR OPERATION IN A SP5—LINE, j0—FRAME SYSTEM AS DESCRIBED IN "S TAN OAR DS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUN (CATIONS COMMISSION", THE DUTY LYC LE 
OF THE VO ITAGE PULSE MUST NOT E%GEED 15i OF ONE SCANNING LTC LE. 

THE JEOEC B5 —H5 pND 85-141 BASEB SPECIFIED FOR USE WITH THE 6CQ4. DO NOT HAVE PINS IN BASE 
POSITIONS W1, N4 6 W6} NOW EV ER POSITIONS 1 d 6 NAVE INTERNAL CONNECTIONS TERMINATING IN STEM 
LEADS. BASE TERMINAL YOSITION 2 HAS A BASE PIN WHICH MAY BE CONNECTED TO A STEM LEAD. BECAUSE 
OF TXE CLOSE PRO %I MITY OF STEM LEADS TO THE SOCKET PIN CLIPS WHEN THE TUBE IS SEATED IN THE 
SO CKETr CIRCUIT TIE POINTS SH OU LO NOT BE MADE TO SOCKET TERMINALS 1; 2, 4 8 6 UNLESS ADEQUATE 
PRECAUTIONS ARE TAKEN AGAINST VOLTAGE BREAKDOWN IN BOTH THE TUBE BASE pND THE SOCKET. TO REDUCE 
THE POSSIBILITY OF ARCOV ERr IT IS RECOMMENDED SOON ET CLIPS FOR POSITIONS 1r 2, 4 6 6 BE REMOVED 
FROM iME DAMPER TUOE SOCKET. 



6CQ8 

i 
t 
e 

i 

GLASS BULB 

SMALL-BUTTON NOVAL 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6.2 

TUNG•SOL  
TRIODE-TETRODE 
MINIATURE TYPE 

UNIPOTENTINL CATHODE 

HEATER 

E.3 VOLTS 450i~MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIE`.v 
BASING DIAGRAM 

JEUEC 9GE 

THE 6CQ8 IS A MEDIUM-MU TRIODE AND SHARP CUTOFF TETRODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT MAY BE USED IN q WIDE VARIETY OF APPLICATIONS 
IN BLACK AND WHITE AND COLOR TELEVISION RECEIVERS, PARTICULARLY AS A 
COMBINED VHF OSCILLATOR AND MIXER IN TUNERS OF SUCH RECEIVERS UTILIZING 
AN INTERMEDIATE FREQUENCY IN THE ORDER OF 40 MC. THE TETRODE UNIT IS 
INTENDED FOR USE AS A MIXER TUBE, BUT IT IS ALSO USEFUL AS A VIDEO 
INTERMEDIATE-FREQUENCY AMPLIFIER TUBE AND AS A SOUND INTERMEDIATE FRE-
QUENCY AI~?PLIFIER TUBE. THE TRIOCE UNIT IS SUITABLE FCR USE NOT ONLY AS A 
VHF OSCILLATOR, BUT ALSO AS A PHASE SPLITTER, SYNC-CLIPPER, SYNC-SEPA-
RATOR, AND RF AMPLIFIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CON-
TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. 

DIRECT INTERELECTRDDE CAPACITANCES 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO CATHODE & HEATER 

PLATE TO CATHODE AND HEATER 

TETROOE UNIT: 

GRID #1 TO PLATE (MAX. J 

GRID #1 TO CATHODE & I.S., 

GRID #2 & HEATER 

PLATE TO CATHODE & I .S-. 

GRID #2 & HEATER 

TETRODE PLATE TO TRIODE PLATE (MAX•) 

HEATER TO CATHODE 

M ITHOUT 
EXTERNAL 
SHIELD 

MITHA
EXTERNAL 
SHIELD 

! .8 

2.~ -

'.2 of 

0.0.9 0.0.5 pf 

5,~, = rf 

2.5 pf 

C.C7 0.01 pf 
3.0 3.OB pf 

CONTINUED ON EOILOWING PAGE 

j 
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6CQ8 

TUNG•SOl 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM ~ 

CONVERTER SERVICE 

TRIODE TETRODE 
UNIT UNIT 

AS OSC• AS MIXER 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 (SCREEN—GRID) VOLTAGE 

MAXIMUM GRID #1 (CONTROL- GRID) VOLTAGE: 

POSITIVE BIAS VALUE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT: 

~ FOR GRID #2 VOLTAGES UP TO 165 VOLTS 

--►FOR GRID #2 VOLTAGES BETWEEN 165 & SOOV. 

MAXIMUM GRID #1 INPUT 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODEC

HEATER WARM—UP TIME (APPR OX•)*

0.55 ~ 

330 330 ~- VOLTS 

330 ~ VOLTS 
SEE FIGURE t2 

O O VOLTS 

3.7~ 3.2 ~ WATTS 

O.] ~ WATT 

--- SEE FIGURE t2 

WATT 

200 200 VOLTS 

200 200G VOLTS 

11.0 SECONDS 

MAXIMUM CIRCUIT VALUES 

GRID W1 CIRCUIT RESISTANCE: 

FOR CATHODE- BIAS OPERATION (MAX•) 

FOR FIXED- BIAS OPERATION (MAX•) 

TRIODE 
UNIT 

T ETRODE 
UNIT 

1.0 1.0 

0.5 0.25 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE 
UNIT 

T ETRODE 
UNIT 

MEGOHM 

MEGOHM 

PLATE SUPPLY VOLTAGE 125 1.25 VOLTS 

GRID #2 SUPPLY VOLTAGE --- 125 VOLTS 

GRID #1 VOLTAGE --- - 1 VOLT 

CATHODE- BIAS RESISTOR 56 --- oHMs 

AMPLIFICATION FACTOR 4O ---

PLATE RESISTANCE (APPROX•) 5 OOO 14O OOO OHMS 

TRANSCONDUCTANCE H OOO 5 HOO µMHOS 
GRID #1 VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF 100 µAMP -] -] VOLTS 

PLATE CURRENT 15 12 MA• 

GRID #2. CURRENT --- 4.2 MA. 

AWITN E%TERNAL SHIELD tj 15 CONNECTED TO CATHODE OF UNIT UNDER TEST. 

BWITH E%TERN AL SHIELD tj15 CONNECTED TO GR ODNO. 

CTNE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

HEATER WARM-UP TIME IS DEFT XED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80'j OF ITS RATED VOI TAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

~.INDICAT ES A CHANGE. 



TENTATIVE DATA 6CQ8 

6C08 
RATING CHART 
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6C08 
TRIODE SECTION 

Ef = 6.3 Volts 
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6CQ8 TENTATIVE DATA 

scOs 
TRIODE SECTION 

Ep = 6.3 Volts 
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TE TR ODE UNIT 

Ef == 6.3 Volts 
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scpt3 
TETR ODE UNIT 

Ef = 6.3 Volts 
Eb = 125 Volts 
ECz = 125 Volts 
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TENTATIVE DATA 6CR6 

3' 
{... 4 

MAX 

I ~+ 8 

T-52 MAx. IY

Its 
—}. MAX 
~_ 

GLASS BULB 

TUNC•SOL 

DIODE PENTODE 

MINIATURE~TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 vOLTS 0.3 AMP. 

AC OR OC 

ANY MOUNTING POSITION BOTTOM V 1 EMI 
MINIATURE BUTTON 

7 PIN BASE 

TE♦ 

THE 6CR6 IS A COMBINEC SINGLE DETECTOR DIODE AND REMOTE CUT-OFF PENTODE 
WITH A COMMON CATHODE IN THE 7 PIN MINIATURE CONSTRUCTION. THE PENTODE 
SECTION IS INTENCED FUR USE AS AN A<IfD10 AMPLIFIER IN WHICH AVC VOLTAGE IS 

APPLIED TO THE CONTROL GRID FOR IMPROVED OVER-ALL RECEIVER AVC. 

RATINGS 
E NTERR pETEO ACCORDING TD ANA ST ANDApD YB-210 

HEATER VOLTAGE 6.j VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE ZOO VOLTS 

MAXIMUM PI,A TE VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 15O VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLT$ 

IdAXIM.UM PLATE DLSSIPATION 2.5 WATTS 

MAXIMUM GRID #2 DISSIPATION O.j WATTS 

MA%IMUM GRID #1 CIRCUIT RESISTANCE - i•O MEGOHM 

AVERAGE DIODE CURRENT WITH 10 VOLTS DC APPLIED 2.O MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

IiE ATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 
GRID #1 VOLTAGE 
PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONOUCTANCE 

PLATE RESISTANCE (APPROX.J 

GRID #1 VOLTAGE (APPROX.) FOR 6m = 10 FLMHOS 

6.3 
0.3 
250 
lOO 
-2 
9.5 
3.0 
1950 
~•2 

-40 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 
MA. 
Mp. 

J1MM0S 
MEGOHM 

VOLTS 

TU NG-SOL EI ECtAit IN[. Et E[TROx TUBE DIVISION ME WARM, xEw UER SE r, 0.5. A, FEBRUARY 1, 195u 7l ATE ~3 11 



6CR6 
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TENTATIVE DATA 6CS5 

i 

~ ~~ 

F S i ' 
MAX. 

2 3" 
B 

MAX. 

1 
MAX. 

1 

2—q

GLASS BULB 

TUNG•SGL 

BEAM PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAI. CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9CK 

THE 6CS5 IS A MINIATURE BEAM PENTODE DESIGNED FOR USE IN AUDIO POWER 
OUTPUT STAGES WHERE THE SUPPLY VOLTAGE IS FURNISHED DIRECTLY FROM THE 
POWER LINES BY THE USE OF A SINGLE DIODE RECTIFIER. ELECTRICALLY THE 

6CS5 IS SIMILAR TO THE 6W6GT AND IS CAPABLE OF DEVELOPING THE SAME POWER 
OUTPUT. EXCEPT FOR HEATER RATINGS, THE 6CS5 IS IDENTICAL TO THE 12CS5. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID -TO PLATE: G1 TO P O.5 
INPUT: G1 TO (K+H+Gz+B.P..) 15 
OUTPUT: P TO (K+H+Gz+B.P.) 9 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER S7STEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

FIXED elAS 

SELF BIAS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DL COMPONENT NUST XOT E%GEED 100 VOLTS. 

µµT 
µµf 
µµf 

6.3 voLrs 
300 voLrs 
150 voLTs 
lO WATTS 

1.25 wATrs 

O.1 ME60HM 

O.5 MEGOHM 

2OO VOLTS 

2OO `/OLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL00 MFIELD~ NEW JERSEY. U.S.A. APRIL 1, lgg6 PLATE •4615 



6CS5 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A, AMPLIr"IER 

1HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 (SCREEN) VOLTAGE 

GRID #1 (CONTROL—GRID) VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

6.3 

L.2 
11O 
11O 
—~,5 

--- 

I3 OOO 

6.3 

I.2 
2OO 
125 

--- 

1$O 
Z$ OOO 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

OHMS 

OHMS 

TRANSCONDUCTANCE $ OOO $ OOO (1MHOS 

GRID #1 INPUT VOLTAGE, PEAK AF 7,5 $,5 VOLTS 

PLATE CURRENT I ZERO SIGNAL 49 4E) MA. 

PLATE CURRENT S (MAX. SIGNAL) SO 47 MA. 

GRID #2 CURRENT S ZERO SIGNAL 4 2.2 MA. 

GRID #2 CURRENT S (MAX. SIGNAL) lO $.5 MA. 

LOAD RESISTANCE IMPEDANCE 2 OOO 4 OOO OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) lO lO PERCENT 

POWER OUTPUT S (MAX. SIGNAL) Z.I 3,B WATTS 

TRIODE CONNECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE & GRID #2 VOLTAGE (P+GZ TIED T06ETHER) 

GRID #1 VOLTAGE 

PLATE RESISTANCE 

TRANSCOND UCTANCE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

GRID #g VOLTAGE (APPROX.) FOR Ib = O.5 MA. 

6.5 VOLTS 

1.2 AMP. 

225 VOLTS 

—30 voLTs 
1 500 oHMs 
j $OO 11.M HOS 

22 MA. 

6.2 
—42 voLTs 

SZNILAR TPPE REXEREXCE: Except for heater ratings and heater unrm-wp time the 6CS5 tis identi-
cal to the 12CS5. J 



TENTATIVE DATA 6CS 5 

i 

i 

f 

6CS5 
Eq = 6.3 Volts 
EoZ = 125 Volts 
 lb 

 Ic 

w 2D0~ 
m  
W 
d  
2 a_  
J  

~ 150 
Z 

_U  

" 100 
z 
W  
W  

ti

~ 50 
a  

W 
H 

~ 0_ 

~-

50 100 

~ r  ~ 

y 

-2.5 

Ec~=-5.0 — 

150 200 
PLAT ~ OLT~ 

7.5 
~ ~ 

  -10.0 
I I 
12.5 
-15.0 

Ecl  =~ 
~0  { 

  5 

250 300 350 

i

250 

H 200 

~_ 150 
2 

H 

=10 

W 

a 
J 

~ 50 

6035 
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(12css) 6CS6 

TUNO.80L 

HEPTODE 

MINIATURE TYPE 

3' 
a 

~MAx 

II I II 

e 
MAx 

1 2 8 
~ MAX 
—_i 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CN 

THE 6CS6 IS A MINIATURE DUAL CONTROL PENTAGRID TUBE INTENDED FOR USE IN 
SYNC SEPARATOR CIRCUITS. IN THESE CIRCUITS IT PROVIDES IMPROVED NOISE 
IMMU NITY. BOTH CONTROL GRIDS HAVE SHARP CUT-0FF CHARACTERISTICS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID #1 TO PLATE: G1 TO P (MAX.) 

GRID #3 TO PLATE: G3 TO P (MAX) 

#i INPUT: G1 TO (H}K}G2}G 365) 
#} INPUT; G3 TO (H}K}Gi}G265) 
OUTPUT: P TO (H}K}GS}G2}G365) 
COUPLING: G1 TO G~ (MAX.) 

RATINGS ~ 
INTERPRETED ACCORDING TO OE SI GN CENTER SYSTEM 

0.05 µµf 
0.36 µµf 

5.5 µµf 
7.0 µµf 
7.5 µµf 

0.22 µµf 

DESIGN CENTER VALUES 

HEATER VOLTAGE ~ 6.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE 

DC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 6 #4 VOLTAGE A

MAXIMUM GRID #2 h #4 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION 1.O WATT 
MAXIMUM GR 10 #2 h #4 DISSIPATION: 

FOR GRID #2 6 GR IO #4 VOLTAGES UP TO 150 VOLTS 1.O VOLTS 

FOR GRID #2 6 GRID #4 VOLTAGES BETWEEN 150 6 SOOV.A

MAXIMUM CATHODE CURRENT L4 MA. 

MAXIMUM GRID #i CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM GRID #3 CIRCUIT RESISTANCE 2.2 MEGOHMS 

ASEE SCREEN DISSIPATION RATING CHART JEDEC tJS-CN-2. 

-1 INDICATES A CHANGE. 
CONTINUED ON FOIIOMING PAGE 
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6CS6 C12css) 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 6,3 6,j G.3 VOLTS 
HEATER CURRENT O.3 O.3 O.3 AMP. 

PLATE VOLTAGE lO lOO lOO VOLTS 

GRID #2 & #4 VOLTAGE 3O 3O jO VOLTS 

6R ID #1 VOLTAGE O O -L VOLTS 
GRID #3 VOLTAGE O -Z O VOLTS 

PLATE CURRENT 2.O O.$ L.G MA. 

GRID #2 8~ #4 CURRENT 4,5 5,5 1.3 MA. 
TRANSCONDUCTANCE (MEASURED BETWEEN 

GRID #1 ANO PLATE) ZOO µMHOS 
TRANSCONDUCTANCE (MEASURED BETWEEN 

GRID #3 AND PLATE) ___ L 5OG ___ R/,MHOS 

PLATE RESISTANCE (APPROX.) ___ O.7 1.O MEGOHM 

GRID #i VOLTAGE (APPROX.) FOR Ib=50 IlA ___ ___ -Z.5 VOLTS 
GRID #3 VOLTAGE (APPROX.) FOR Ib=50 LL A ___ —2.2 ___ VOL7S 

6CS6 
Ef = 6.3 Volts 
E~z&4 = 30 Volts 
E~1 = 0 Volts 

4 

P
LA

TE
 M

IL
LI

AM
PE

R
ES

 

3 

2 

I 

0 

+3T 
+50.0 
'~ +10.0 
+1 0 +2.0 

Eo} = 0 

-0.5 

-1.0 

-1.5
r -'r 
-2.0 

-2.5' 

0 50 100 150 

PLATE YOLTS 

200 250 



Ci2css~ 6CS6 

scss — 
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6GS6 C12css) 
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Ci2css)6CS6 
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6CS6Ci2css) 
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TENTATIVE DATA 6CS7 

GLASS BULB 

ruNo•so~ 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9EF 

THE 6CS7 IS A DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. SECTION 
#1 IS INTENDED FOR OPERATION AS A VERTICAL DEFLECTION OSCILLATOR AND 
SECTION #2 AS A VERTICAL DEFLECTION AMPLIFIER. THERMAL CHARACTERISTICS 
ARE CONTROLLED SUCH THAT HEATER. VOLTAGE SURGES DURING THE WARM-UP CYCLE 
ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TX NO E%TERN AL SNI ELD 

GRID TO PLATE (G TO P) 

INPUT: G TO (K+H+E.S.) 

OUTPUT: P TO (K+H+~E. S.) 

TRIODE !l A

2.6 
1.8 

0.5 

TRIODE !2 

2.6 uu,f 
3.0 uut 
0.5 Wf.f 

RATINGS 
I hTE RP RETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER B 

TRIODE !1A 
OSCILLATOR 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM OC PLATE VOLTAGE 50O 
MAXIMUM PEAK .POSITIVE PULSE PLATE 

VOLTAGE (ABSOLUTE MAX.) 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 400 

MAXIMUM PLATE DISSIPATION C 1.25 

MAXIMUM AVERAGE CATHODE CURRENT 20 
MAXIMUM PEAK CATHODE CURRENT 70 
MAXIMUM GRID CIRCUIT RESISTANCE 2.2 
HEATER WARM-UP TIME D

6.3 

200 

ZOO 

200 

11 

TRIODE !2 
AMPLIFIER 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

50O VOLTS 

2 2O0 VOLTS 

250 VOLTS 

6.5 WATTS 

3O MA. 

105 MA. 

2.2 MEGOHMS 

SECONDS 

ATRI ODE N1 CONNECTS TO PINS M6, !7 AND W8. TflI00E !2 CONNECTS TO PINS N1, !j AND !9. 

BFOR OPERATION IX A 525 LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TEL EVI GIOX BROADCASTING STATIONS: FEDERAL COMMUNICATIONS COMNIS5I ON". THE DU 7Y 
CY LLE OF THE VOLTAGE PULSE MUST XOT EXCEED 154 OF ONE SCANNI MG CY LL E. 

C 
IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTX ER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN ABSENCE OF E%CITATION. 

DN EATER WARM-UP TIME IS DEFT NEO AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS TXE HEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APP LVIXG 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES TXE NOMINAL XE ATER OPERATING 
RESISTANCE. 

CONTINUED OX FOLLOWING PAGE 
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6CS7 TENTATIVE DATA 

TUNo•ao~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

TRIODE f1A

6.3 
O.E 

TRIODE f2 

6.3 
O. E) 

vaLTs 
AMP. 

PLATE VOLTAGE 250 250 VOLTS 

GRID VOLTAGE - 8.5 - 10.5 VOLTS 

PLATE CURRENT 10.5 19.0 MA. 

TRANSCONDUCTANCE 2 200 4 500 µMHOS 
AMPLIFICATION FACTOR 17._0 15.5 
PLATE RESISTANCE 7 700 3 450 OHMS 
PLATE CURRENT AT E~=-~6 VOLTS 3.0 MA. 

GRID VOLTAGE FOR Ib=10µA -24 VOLTS 

GRID VOLTAGE FOR Ib=50LLA -22 VOLTS 

ATRI ODE #1 CONNECTS TO PINS #6, #7 AND #8. TRIODE #2 CONNECTS TO PINS #1, #j AND #9. 

 J 

J 



6CS8 

TUNo•aot 

TRIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC. 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9FZ 

THE 6CS8 IS A TRIODE—PENTODE IN THE 9—PlN MINIATURE CONSTRUCTION. THE 
PENTODE SECTION IS DESIGNED FOR TELEVISION IF AND THE TRIODE FOR GENERAL 
PURPOSE SERVICE. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
WITH THE EXCEPTION OF THE BASING AND THE "DIRECT INTERELECTRODE CAP—
ACITANCES", THE 6CS8 IS IDENTICAL TO THE 6CR6. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERNAL SHIELD 

TRIODE: 

GRID TO PLATE: G TO P 

INPUT: G TO (H + K) 

OUTPUT: P TO (H + K} 

PENTODE: 
GRID #1 TO PLATE: G1 TO P (MAX.) 
INPUT; G1 TO (H+K+GZ+GS+I.S.) 
OUTPUT: P TO (H+K+GZ+G1+1.S.) 

COUPLING: 
PENTODE PLATE TO TRIODE PLATE (MAX.) 

PENTODE GR ♦•D #1 TO TRIODE PLATE (MAX.) 
PENTODE PLATE TO TRIODE Gf2 1D (MAX.) 

RATINGS" 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEY 

HEATER VOLTAGE 
MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

1.6 µµf 
1.9 µµf 

0.26 µµf 

0.020 µµf 
6.0 µµf 
2.8 µµf 

0.12 µµf 
0.15 µµf 
0.012 µµf 

TRIODE PENTODE 

6.3 6.3 voLTs 

200 200 voLTs 

DC lOO lO0 VOLTS 
DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 330 33O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

CONTINUED ON FOLLOWING PAGE 

T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEI D. NEW JERSEY. U.S.A. OCTOBER 1. 1956 PLATE 14791 



6CS8 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNr'oA
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 6,j G.j VOLTS 

MAXIMUM POSITIVE GRID R1 VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 2.75 'z.j WATTS 

MAXIMUM GRID #2 DISSIPATION 0.55 WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS O.5 MEGOH M" 

SELF 01AS 1.O MEGOHM 

HEATER WARM—UP TIME* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

TRIODE 

6,j 
0.45 
125 

—Z 

PENTODE 

6,j 
0.45 

125 

1Z5 
O 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

CATHODE BIAS RESISTOR 5() OHMS 

PLATE CURRENT Z2 ij MA. 

GRID N2 C,URRE NT j MA. 

A MP L~IFICATION FACTOR Z2 
TRANSCONDUCTANCE 4 OOO ~ 7OO µMHOS 

PLATE RESISTANCE (APPROX.) 5 5OO jOO OOO OHMS 

GRID #1 VOLTAGE (APPROX.) FOR Ib = 10 !lA —lj VOLTS 

GR FD #1 VOLTAGE (APPROX.) FOR Ib = 20 IAA —6,5 VOLTS 

PLATE CURRENT WITH Ec1 =-3 Vdc, RK=p 2.8 MA. 

AO ESI GX-MA%INUN RATINGS ARE THE LINITI M6 VALUES E.%PRESSED WI TN RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAM BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFOR NAM LE, 
THEREFORE. THE EQUIPMENT DESIGNER MUST ESTABLISH TXE CIRCUIT DESIGN 50 THAT MO DESIGN-NA%INUN 
VALUE Ib ESCEEO ED WI TN A BOGIE TUBE UNDER THE WORST PR08 ABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION S EQUIPMENT COMPONENT VARIATION. EQUIPMENT COXTR OL ADJUSTMENT, LOAD 
V ABLATION, AND ENVIRONMENTAL CONpITION S. 

NEATER WARY-UP TIME IS DEFINED AS THE TINE RE pUiRED FOR TXE VOLTAGE ACROSS THE NEATER TO REACH 
R04 OF ITS RATED VOLTAGE AFTER App LYING 4 TIMES RATED NEATER VOLTAGE TD A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN BERIES WITN A RES!STFMCE OF VALUE j TIMES THE NOMINAL XE ATER OPERATING 
RESISTANCE. 

~`✓ 
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6CU5 

TUNG•SOL 

e7s 
Max I 

T-6z 

2.375 
MAX 

2.625 
MAX 

GLASS BULB 

SMALL-BUTTON MINIATURE 

7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 6-3 

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.310.6 VOLTS 1200 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7CV 

THE 6CU5 IS A fINIATURE BEAM POWER PENTODE DESIGNED FOR US"L IN THE AUDIG 
OUTPUT STAGE OF TELEVISION RECEIVERS. HIGH-POWER SENSITIVITY AND HIGH 
EFFICIENCY AT LOW PLATE AND SCREEN VOLTAGES ENABLE THE 6CU5 TO PROVIDE 
RELATIVELY HIGH POWER OUTPUT. EXCEPT FOR HEATER RATINGS, THE 6CU5 IS 
IDENTICAL TO THE 12CU5. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERNAL SHIELD 

GRID #1 TO PLATE 

GRID' #1 TO CATHODE ~ GRID #}~ 

HEATER, AND GRID #2 

PLATE TO CATHODE & GRID #}~ 

HEATER, AND GRID #2 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

0.6 pf 

13.0 pf 

c.`, pf 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE LOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE A 2OO VOLTS 

MAXIMUM PLATE VOLTAGE )_5O VOLTS 

MAXIMUM GRID #2 (SCREEN) VOLTAGE 13O VOLTS 

MAXIMUM GRID #1 (CONTROL—GR-I D) VOLTAGE: 

POSITIVE BIAS VALUE O 

MAXIMUM PLATE DISSIPATION i 

MAXIMUM GRID #2 INPUT 1.4 

MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) 2ZO ~C 

VOLTS 

WATTS 

WATTS 

INDICATES A CHAn 6E. A 
DC COUPON EN'T S'U5T NOT E%C EEO 100 VOLTS. 

J 
'UNG—SOL ELECTRIC INL. ELECTRON TUBE DIVISION BLOONEIELD, NEw JERSEY, U.S.A. gPRil 1, 196j PLATE x670': 



6CU5 

TUNO.801 

CONTINDED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 120 VOLTS 

GRID #2 VOLTAGE 17.0 VOLTS 

GRID #1 VOLTAGE -8 VOLTS 

PEAK AF GRID #1 VOLTAGE H VOLTS 

ZERO—SIGNAL PLATE CURRENT 49 MA. 

MAXIMUM—SIGNAL PLATE CURRENT 50 MA. 

ZERO—SIGNAL GRID #2 CURRENT 4 MA. 

MAXIMUM—SIGNAL GRID #Z CURRENT 8,5 MA. 

PLATE RESISTANCE (APPROX.) 7.0 OOO OHMS 

TRANSCONDUCTANCE ~ 5O0 µMHOS 

LOAD RESISTANCE 2 500 OHMS 

TOTAL HARMONIC DISTORTION ZO PERCE N~T 

SIGNAL POWER OUTPUT (MAX. ) 1,3 WATTS 

MAXIMUM CIRCUIT VALUES 

GRID #1 CIRCUIT RESISTANCE: 

FOR FIXED—BIAS OPERATION (MAX.) 

FOR CATHODE—BIAS OPERATION (MAX.) 

(J, ). MEGOHM 

0,5 MEGOHM 

SIMILdR TPPE REF'BRENCE: Except for heater u.arm-wp time and heater ratings, the BCUS is ident-
ical to the 12CU5. 

 J 



TENTATIVE DATA 6CU 5 
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6CU6 

9" 
1 61  
MAX. 

TUNG•SOL 

PENTODE 

  COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AkiP. 

32_ AC OR DC 

± ~16 I. ANY MOUNTING POSITION 
42 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

'J PIN OCTAL 

6AN 

GLASS BULB 

THE 6CU6 IS A BEAM—POWER TUBE INTENDED FOR USE AS "HORIZONTAL DEFLECTION 
AMPLIFIER IN TELEVISION RECEIVERS. IT IS DESIGNED TO PROVIDE LONGER LIFE 
AT HIGH—LINE CONDITIONS AND INCREASED RUGGEDNESS TO WITHSTAND MOMENTARY 

OVERLOADS. 

DIRECT INTERELECTRODE CAPACITANCES 
wI TX NO E%TERN 0.L SHIELD 

GRID #1 TO PLATE: G1 TO P 

INPUT: G1 TO (H+K+G2+BP) 

OUTPUT: P TO (H+K+GZ+BP) 

0.6 r uµf 

15 r w~. f 
7 r Leu. f 

RATINGS" 
INTERPRETED ACCORDING TO RETNA STANDARD N8-210 

HORIZONTAL DEFLECTION AMPLIFIERS

HEATER VOLTAGE C.~j VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST+p OWER SUPPLY) 6OO ~-- VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMUM) C) 000 VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 Z5O VOLTS 

MAXIMUM PLATF DISSIPATIONC 11 WATTS 

MAXIMUM PEAK NEGATIVE GRID #i VOL TA GE jOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 2()O r VOLTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (A7 HOTTEST POINT) ZZO OC 

ADESI GX CENTER VALUES E%C EPT WX ERE ABSOLUTE MAXIMUM IS'STATED. 

BFOR OPERATION IN A 525—LINE, j0—FR ANE SYSTEM AS DESCRIBED IX "STANDARDS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING ST ATIOXSp FEDERAL LONNUNICATIONS COMMISSION". THE DUTY 
CYCLE OF THE VOLTAGE PULSE NU ST NOT EXCEED 15S (10 MICROSECONDS) OF A SCANNING LYCL E. 

CIN STAGES OPERATING WITH GRID—LEAK BIAS, AN ADEQUATE CATHODE—BIAS 0.ESI STOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN iME ABSENCE OF E%CITATION. 

CONTINUED ON FOLLOWING PAGE. 

1 

--►IXOICATEG A CX ANGE. 

TUNG—SOL EL ECTRIL INC. ELECTRON TUBE 01 VI SION BL OONFIELD, NEW JERSEY, U.S.A. NARCX 1, 1958 PLATE N5205 



6CU6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OpERAT1NG CONDITIONS AND CHARACTERISTICS r 

PENTODE OPERATION: WITn Ep= 250 V., E c2 = 150 V. AND E cy= —22. 5V. 
PLATE CURRENT 5~ MA. 
GRID #2 CURRENT 2.1 MA. 
TRANSCONDUCTA NCE 5 900 IlMHOS 

PLATE RESISTANCE (APPROX.J 1Q 5Q0 OHMS 

ZERO BIAS: WITH Ep = 60 V. AXO Ecq ='150 V. ( INSTANTAXEOUG VALUESI 

PLATE CURRENT 2(~ MA. 

GRID #2 CURRENT 26 MA. 

CUT—OFF: FOR Ip = 1 MA., WITn Ep = 250 V. AND E~ 2 = 150 V. 

GRID #1 VOLTAGE (APPROX.) —(jj VOLTS 
TRIODE LL : WITH Ep = E c 2 = 150 V. AND Ec1 =-22. 5V. u.3 

SIXILdR TIPB R8P8R88C8. 8xcegt for heater operation the BCRB is identical to the 
12CU6 and 25CRB. Zt is a rugged reglac went for the 6BQ6CT. 

—►INDICATES A CHANGE. 
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6CU8 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

—.. .875" 
MAX 

f 

1.938" 
MAX 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-2 

FOR 

COLOR AND BLACK AND WHITE 

T.V. APPLICATIONS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

Ga,K,15 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9GM 

P 

THE 6CU8 IS AGENERAL-PURPOSE MEDIUM-MU TRIODE AND SHARP-CUTOFF PENTODE IN THE 
9 PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR A WIDE VARIETY OF APPLICATIONS IN 

BLACK -AND-WHITE AND COLOR TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 

HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE 

ARE MINIPPIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTE RNAI SHIELD 

PENTODE GRID 1 TO PENTODE PLATE: (PG TO PP) 0.025 pf 

PENTODE INPUT: PG1 TO (H+PK+pG3+TK+I.S.+pG2) 7 pf 
PENTODE OUTPUT: PP TO (H+PK+pG3+TK+I.S.+PG2) 2.4 pf 
TRIODE GRID TO TRIODE PLATE: TG TO TP 1.6 pf 
TRIODE INPUT: TG TO (TK +H+pG3+I.S.) 1.9 Pf 
TRIODE OUTPUT: TP TO (TK+H+pG3+I.S.) 1.6 pf 

PENTODE GRID 1 TO TRIODE PLATE (PG1 TO TP) max. 0.03 F- pf 
PENTODE PLATE TO TRIODE PLATE (PP TO TP) 0.07 F pf 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-2C9 E-

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

HEATER WARM-UP TIME A 11 SECONDS 

LIMITS OF APPLIED VOLTAGE 6.330.6 VOLTS 
LIMITS OF SUPPLIED CURRENT 450330 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TO TAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

"+~-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. APRIL 1, 1963 PLATE •6705 



6CU8 

TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
~ DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PENTODE PLATE VOLTAGE —~ 330 VOLTS 

TRIODE PLATE VOLTAGE --~ 330 VOLTS 

GRID 2 SUPPLY VOLTAGE —~ 330 VOLTS 

GRID 2 VOLTAGE See rating chart 

PENTODE PLATE DISSIPATION ~ 2.3 WATTS 

TRIODE PLATE DISSIPATION ~ 2.8 WATTS 

GRID 2 DISSIPATION --3 0.55 WATT 

POSITIVE DC PENTODE GRID 1 VOLTAGE 0 VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 

—~ TYPICAL OPERATING CHARACTERISTICS 

CLA55 Al AMPLIFIER 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE 125 VOLTS 

GRID 1 VOLTAGE -1.0 0 VOLTS 

CATHODE BIAS RESISTOR 0 56 OHMS 

PLATE CURRENT 17 12 MA. 

GRID 2 CURRENT 3.8 MA, 

T RANSCONDUCTANCE 5,600 7,800 pMHOS 

AMPLIFICATION FACTOR 24 

PLATE RESISTANCE APPROX. 4.1 170 KOHMS 

PLATE CURRENT AT Ecl =-3; Rk =0 1.6 MA. 

GRID 1 VOLTAGE, APPROX. FOR Ib = 20 µ4 12 -6 MA. 

—31N DILATES A CHANGE. 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 807. OF ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE ]TIMES THE NOMINAL HEATER 
HEATER OPERATING RESISTANCE. 

J 
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6CU8 
RATING CHART 

AREA OF 
PERMISSIBLE OPERATION 

25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS % OF 
MAXIMUM GRID #2 VOLTAGE RATING 

MI
LL
IA
MP
ER
ES
 

30 

20 

10 

100 200 

05 

—1 0 

6CU8 
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6CU8 TENTATIVE DATA 
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TENTATIVE DATA 6CU8 

6CU8 
TRIODE SECTION 
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6CW5 

TUNo•so~ 
PENTODE 

2 

7~ 
~8 

MAx. 

GLASS BULB 

E9-1 BASE 

OUTLINE DRAWING 
J EDEC 6-4 

3~ 
Max. 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.76 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

80TTOM VIEW 

BASING DIAGRAM 
J EDEL 9CV 

THE 6CW5 IS AN A.F. OUTPUT PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE IN SINGLE-ENDED PUSH-PULL OUTPUT STAGES. 

DIRECTINTERELECTRODE CAPACITANCES 

GRID #1 TO ALL OTHER ELEM EN 'TS 

PLATE TO ALL OTHER ELEM EN l5 
PLATE TO GRID #1 (MAX.) 
GRID #1 TO HEATER (MAX.) 

RATINGS 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

12 

6.0 

0.6 

0.25 

µµf 

µFS 

W~ 

µF+f 

HEATER VOLTAGE 6.3 VOLTS 
MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 550 VOLTS 

MAXIMUM PLATE DISSIPATION f2 WATTS 

MAXIMUM GRID #2 VOLTAGE 200 VOLTS 
MAXIMUM GRID #2 VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM GRID #2 DISSIPATION 1.75 WATTS 
MAXIMUM GRID #2 PEAK DISSIPATION 6 WATTS 

MAXIMUM CATHODE CURRENT 100 MAM PS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE WITH AUTOMATIC BIAS 1 MEGOHM 
MAXIMUM PEAK CATHODE TO HEATER VOLTAGE (CATHODE 

POSITIVE WITH RESPECT TO THE HEATER) 300 VOLTS 
DC COMPONENT OF SAME 150 VOLTS 

MAXIMUM CATHODE TO HEATER VOLTAGE (CATHODE 

NEGATIVE WITH RESPECT TO HEATER) 100 VOLTS 

MAXIMUM CIRCUIT RESTS TAN CE BETWEEN HEATER AND CATHODE 20 000 OHMS 

~ INDICATES A CNANG E. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., SEPTEMBER 1, 1961 PLATE W6252 



6CW5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

PLATE VOLTAGE 770 VOLTS 

GRID #2 VOLTAGE 170 VOLTS 

GRID #1 VOLTAGE -12.5 VOLTS 

PLATE CURRENT 70 MAMPS 

GRID #2 CURRENT 5 MAMPS 

TRANSCONDUCTANCE 10000 µMHOS 

AMPLIFICATION FACTOR OFGRiD #2 WITH RESPECT TO GRID #1 8 

PLATE RESISTANCE 23 000 OHMS 

OPERATING CHARACTERISTICS 

CLASS A, ONE TUBE 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

PLATE VOLTAGE 170 VOLTS 

GRID #2 VOLTAGE 170 VOLTS 

GRID #1 BIAS - 12.5 VOLTS 

LOAD RESISTANCE 2400 OHMS 

ZERO-SIGNAL PLATE CURRENT 70 MAMPS 

ZERO-SIGNAL GRID #2 CURRENT 5 MAMPS 

INPUT AF VOLTAGE (RMS) 7.0 VOLTS 

MAX. SIGNALPLATE CURRENT 70 MAMPS. 

MAX. SIGNAL GRID #2 CURRENT 22 MAMPS 

MAX. POWER OUTPUT 5.6 WATTS 

TOTAL HARMONIC DISTORTION AT MAX. POWER OUTPUT 10 PERCENTS 

INPUT AF VOLTAGE AT A POWER OUTPUT OF 50 MWATTS (RMS) 0.5 VOLTS 

SINGLE-ENDED PUSH-PULL; TWO TUBES, SINGLE TONEA' 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

SUPPLY VOLTAGE 300 VOLTS 

LOAD RESISTANCE 1000 OHMS 

ZERO-SIGNAL CATHODE CURRENT 69 MAMPS 

INPUT AF VOLTAGE (RMS) 5.7 VOLTS 

MAX. SIGNAL CATHODE CURRENT 67 MAMPS 
MAX. POWER OUTPUT 4.8 WATTS 

TOTAL HARMONIC DISTORTION AT MAX. POWER OUTPUT 9.3 PERCENTS 

INPUT AF VOLTAGE AT A POWER OUTPUT OF 50 MWATTS (RMS) 0.55 VOLTS 

SINGLE-ENDED PUSH-PULL; TWO TUBES, DOUBLE TONEA

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0:76 AMP. 

SUPPLY VOLTAGE 300 VOLTS 
LOAD RESISTANCE 1000 OHMS 

ZERO-SIGNAL CATHODE CURRENT 69 MAMPS 
INPUT AF VOLTAGE FOR EACH TONE SEPARATELY (RMS) 2.85 VOLTS 
MAX. SIGNAL CATHODE CURRENT 67 MAMPS 
MAX. POWER OUTPUT 5.9 WATTS 
TOTAL HARMONIC DISTORTION AT MAX. POWER OUTPUT 8.5 PERCENTS 

A SEE CIRCUIT DIAGRAM AND REMARK ON FOLLOWING PAGE 
 J 

V 



TENTATIVE DATA 6CW5 

~~ 

6CW5 A.C. Load Resistance = 2400 Ohms 

Eb = 170 Volts 

EC2 170 Volts / 
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6CW5 TENTATIVE DATA 
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Ef = 6.3 Volts 
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TENTATIVE DATA 6CW5 

u~ 
f 

0 
0 
0 
0 

INPUT 
A.F. VOLTAGE ~ 

0 
N 

■ 

TUNO.80L 

CONTINUED FR CM PRECEDING PAGE 

CIRCUIT DIAGRAM 
OF 

SINGLE-ENDED PUSH-PULL OUTPUT STAGE 

50 ~ f 

REMARK 

o ~ 
of 
~ x 
~n o 

8 of 

lil 8 of 

8 of 
N 

R P o 

0 

0 

+300 VOLTS 

SINGLE TONE DATA ARE OBTAINED WITH A PURE SINUSOIDAL INPUT VOLTAGE. HOWEVER, SUCH AN IN PU7 
VOLTAGE IS IN GENERAL NOT REPRESENTATIVE FOR THE REPRODUCTION OF MUSIC AND SPEECH, SINCE 
A PURELY SINUSOIDAL TONE SELDOM OCCURS. THE DOUBLE TONE DATA ARE OBTAINED WITH TWO SINUS-
OIDAL SIGNALS OF DIFFERENT FREOUEN CIES BUT OF THE SAME AMPLITUDE. THIS APPEARS TO BE FAR 
BETTER IN AGREEMENT WITH PRACTICE. IN THE CASE OF FULL DRIVE WITH TWO SINUSOIDAL SIGNALS 
DIFFERENT IN FREQUENCY BUT HAVING THE SAME AMPLITUDE THE OUTPUT POWER IS ABOUT HALF THE 
VALUE OBTAINED AT FULL DRIVE WITH A SINGLE SINUSOIDAL INPUT VOLTAGE OF TWICE THIS AMPLITUDE. 

70 MAKE COMPARISON POSSIBLE THE OBTAINED OUTPUT POWER WITH DOUBLE TONE IS THEREFORE 
MULTIPLIED BY 2. 

1 

T UNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00 MFIELD, NF.w JERSEY, U.S.A.. JUNE 1, 1960 PLATE #586: 



6CW5 TENTATIVE DATA 

6CiY5 
Ef = 6.3 Volts 
Eb = 170 Volts 
ECz 170 Volts 
  Eb

 E~z 

-3 0 -2 5 
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Ef = 6,3 Volts 
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TENTATIVE DATA 6CX7 

~  TUNo•a0L 

7" 
.~ B _ 

TWIN TRIODE 

MINIATURE TYPE 

MAX. COATED UNIPOTENTIAL CATHODE 
f 
15" 

1 16 HEATER 

MAX. 6.3 VOLTS 0.4 AMP. 
2 6. 

AC OR DC 

 MAX, 

GLASS BULB 

11111 
ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9FC 

THE 6CX7 IS A MEDIUM MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION 

AND IS DESIGNED FOR OPERATION AS A CASCODE (VHF) AMPLIFIER. EXCEPT FOR 

HEATER CHARACTERISTICS AND HEATER WARA~UP TIME, IT IS IDENTICAL TO THE 

4CX7. 

DIRECT INTERELECTRODE CAPACITANCES 
SXI ELD Yj15 CONNECTED TO HEATER UNLESS SPECIFIED OI FFEREN TLY 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H+K+E,S. ) 

OUTPUT: P TO (H+K+f.S.) 

HEATER TO CATHODE: (H TO K) 
A 

PLATE TO CATHODE: (P TO K) (MAX) 

#2 PL ATE TO #1 PLATE AND #1 GRID: 

#2 P TO (#1P+#16) (MAX.) 

PLATE TO PLATE: (#1 P TO #2 P) (MAX.) 

GROUNDED GRID OPERATION: 

INPUT: K TO (G+I.S.+H+f. S.) 

OUTPUT: P TO (G+I.S.++i+E.S.) 

SECTION i1 SECTION F2 

L [ --- uu f 
Z.4 uuf 
1.3 --- uuf 
2.4 2.2 uuf 

0.17 0.17 u.:~f 

.027 µµY 

.017 uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK C

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGEC
MAXIMUM PLATE DISSIPATION 

A SNI ELO #j15 CONNECTED TO GROUND. 

4.2 wIf 
1.7 uuf 

6.3 voLTs 

LOO VOLTS 

20O VOLTS 

ZOO VOLTS 

ZSO VOLTS 
`2 WATTS 

CUND ER CUTOFF CONDITIONS WN EX THE TUBE IS USED AS A CASCODE ANPLI FI ER, THIS RATING MAT BE AE 

NI GN AS j00 VOLTS MAXI NV M. 

CONTINU EO ON FO LLOWIMG PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL D. N.EW JERSEY. U.S.A. OECENtlEA 1. 1955 PLATE NN5j4 



6CX7 TENTATIVE DATA 

TONG•:OL 

CONTI NU EG FROY PRECEDING PAGE 

RATINGS - coNT'D. 
INTERPRETED ACCORDING TO DESIGN CENTER G7 GTEN 

EACH SECTION 

CATHODE CURRENT (MAX.) ZO MA. 

GRID CIRCUIT RESISTANCE (MAX..) Q. jE MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al  AMPLIFIER - EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

C ATHbDE BIAS RESISTOR 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

GRID VOLTAGE FOR Ib -1p µA (APPROX.) 

6.3 voLTs 

O.4 AMP'. 

1JO VOLTS 

O VOLTS 

ZZO OHMS 

9.O MA. 

G 4OO µMHOS 

39 
-lO VOLTS 

V 



TENTATIVE DATA 6CX8 

GLASS BULB 

TUNo•so~  
TRIODE-PENTODE 

MINIATURE TYPE 

COATED UNIfOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.75 AMP, 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9Dx 

THE 6CX8 IS A SHARP—CUTOFF PENTODE AND A MEDIUM—MU TRIODE IN THE 9 PIN 

MINIATURE CONSTRUCTION. THE PENTODE SECTION IS INTENDED PRIMARILY FOR 

USE AS A VIDEO AMPLIFIER. THE TRIODE SECTION IS SUITABLE FOR A 4.5 MEGA-

CYCLE SOUND IF AMPLIFIER, SWEEP OSCILLATOR, SYNC SEPARATOR, SYNC AMP-

LIFIER, OR SYNC CLIPPER. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP 

TIME, THE 6CX8 IS IDENTICAL TO THE 8CX8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TEPN AL SHIELD 

PENTODE SECTION: 

GRID #1 TO PLATE 0.06 µµf 
INPUT 9.0 µµf 
ouTPUT 4.4 µµf 

TRIODE SECTION: 

GRID TO PLATE U.4 µµf 

INPUT 2.2 µµf 
OUTPUT 0.38 µµf 

PENTODE GR 10 #1 TO TRIODE PLATE (MAX.) ,005 lt.}.tf 

TRIODE GRID TO PENTODE PLATE (MA%.) ,018 µµf 

PENTODE PCATE TO TRIODE PLATE (MAX.) 0.17 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 6. 3f 1O~ 6.3±IO% 

MAXIMUM PLATE VOLTAGE jT 
30  330 

MAXIMUM SCREEN- SUPPLY VOLTAGE 330 ---
MAXIMUM SCREEN VOLTAGE SEE RATI NG CNART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O 0 
MAXIMUM PLATE DISSIPATION 5.Q 2.O 
MAXIMUM SCREEN DISSIPATION 1.1 ---

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

WA7?S 

CONTINUED OX FOLLOWI MO PAGE 

J 

T UN6-SOL EL ECTRIL IXC. ELECTR OM TUBE DIVISION BLOOMFIELO r NEW JERSEY, U.S.A. SEPTEMBER 1, 1957 PLATE A506 ~ 



6CX8 TENTATIVE DATA 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTlo 
INTERPRETED ACCORDING TD DESIGN CENTER SYSTEM 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 

WITH CATHODE BIAS 

HEATER WARM—UP TIME (A PPROX.)* 

PENTODE TRIODE 
SECTION SECTION 

100 100 VOLTS 
200 200 voLTs 

2OO ZOO VOLTS 

0.25 
1.0 

11.0 

0,5 ME GOHMS 

1.Q MEGOHMS 

SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
LASS Al AMPLIFIER 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 6.3f 1O$ 6.3i1O% 6. 3t 1O% VOLTS 

HEATER CURRENT 0.75 0.75 0.75 AMP. 

PLATE VOLTAGE 4O ZOO 15O VOLTS 

SCREEN VOLTAGE 125 125 --- VOLTS 

GRID #1 VOLTAGE OA --- --- VOLTS 

CATHODE—BIAS RESISTOR --- GH 15O OHMS 

AMPLIFICATION FACTOR --- 4O 
PLATE RESISTANCE (APPR OX.) 7O OOO H 7OO OHMS 

TRANSCONDUCTANCE --- LO OOO 4 GOO µMHOS 

PLATE CURRENT 4O 24 9.2 MA. 

SCREEN CURRENT 15.5 5.2 --- MA. 

GRID #1 VOLTAGE (A PPROX.) 

1b =10Q'~A. --- —8.5 —5.O VOLTS 

DESIGN-MA%I MUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITN RESPECT TO BOGIE TUDES AT WXICH 
SATISFACTORY TORE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORM ANCE~ 
THEREFORE. THE EQUIPMENT DESIGNER MUSF ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN-MAXIMUM 
VALUE IS E%CEEDED WITH A ROGIE TUBE UNDER THE WORST PR OB ARLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARI ATIOX~ EQUIPMENT CONTROL ADJUGTMEN T~ LOAD 
V AqI ATI ON. AXD ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 6CX 8 
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6CX8 TENTATIVE DATA 

6CX8 
TRIODE SECTION 

Ef = 6.3 Volts 
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TENTATIVE DATA 6CX8 
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6CX8 
PENTODE SECTION 

Ef = 6.3 Volts 

ECi = 0 Volts 
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6CX8 
PENTODE SECTION 

Et 6.3 Volts 
E~z = 125 Volts 
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TUXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL D, NEW JER SEY~ u. S. A. SEPTEMBER 1, 1957 PLATE t506j 



6CX8 TENTATIVE DATA 

6CX8 
PENTODE SECTION 

Ff = 6.3 Volts 
Eb = 200 Volts 
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GRID #I VOLTS 

- 2.5 
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TENTATIVE DATA 6CX8 
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6CY5 

--► 750' 
MAX. 

1.8 
M 

7 5" 
A X. 

TUNG•SOL 

TETRODE 
MINIATURE TYPE 

COATED UNIPOTLNTICAL CATHODE 

2.125"  
HEATER 

M A X. 6.3±0.6 VOLTS 0.2 AMP. r' 

GLASS BULB 

M INI ATUNE BUTTON 
7 PIN BASE E1-1 

OUTLINE DRAWING 
J EDEC 5-2 

AC OR DC 

ANY MOUNTING POSITION 

K, 
IS 

BOTTOM VIEW 

BASING DIAGRAM 
J ED EC 1EW 

THE 6CY5 IS A SHARP-CUTOFF TETRODE IN THE 7-PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR SERVICE IN VHF TUNERS OF TELEVISION RECEIVERS. 
EXCEPT FOR HEATER RATINGS AND HEATER WARNr-UP TIME, THE 6CY5 IS IDENTICAL 
TO THE 2CY5, 3CY5 AND 4CY5. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES" 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.03 µµf 

u . 5 µll f 
3.0 µNf 

z 

MAXIMUM PLATE VOLTAGE LBO VOLTS 

MAXIMUM GRID #2 (SCREEN) SUPPLY VOLTAGE 18G VOLTS 
MAXIMUM GRID #2 VOLTAGE SEE GRID I(2 INPUT RATING CHART 
MAXIMUM PLATE DISSIPATION 2.O WATTS 

MAXIMUM GRID #2 DISSIPATION 0.5 WATTS 

MAXIMUM GRID #i (CONTROL GRID} VOLTAGE 

POSITIVE VALUE O MA. 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HE67FB NLE GCI IILF WLTH RF SPECS TO L-A THODF 10O YOLTS 

A WITH SHIELD #j 16 CONNECTED TO CATHODE. 

'~INOICAT ES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

T UN G-SOL EL ECTRI C INL. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U.S.A. DECEMBER 1, 1961 PLATE #6j29 



6CY5 
TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

GRID #1 CUTOFF BIASC

PLATE CURRENT 

GRID #2 CURRENT 

CPi ATE CURRENT 20 uA. 

125 voLrs 
EjQ VOLTS 

-1 VOLTS 

Q,1 MEGOHM 

H OOO µMHOS 

—6 voLTs 
LO MA. 

1.5 MA. 

6CY5 
GRID #2 INPUT• 
RATING CHART 
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6CY7 

TUMO•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

GLASS Bi1L8 

COATED UNIPOTENTIAL CATHODE 

HEATER 
6.3*10$ VOLTS 0.75 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9lG f 

THE 6CY7 IS A DISSIMILAR DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC—
TION AND ISINTENGEC FOR USE AS A COMBINED VERTICAL—DEFLECTION OSCILLATOR 
AND AMPLIFIER IN TELEVISION RECEIVERS. EXCEPT FOR HEATER RATINGS AND 
HEATER WARM—UP TIME, THE 6CY7 IS IDENTICAL TO THE 8CY7. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APrRox.® 

SEC. 1 

1.6 
1.5 

0.30 

RATINGS 
INTERPRETED ACCORDING TO DE SIGH CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 
MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 
MAXIMUM DC PEAK CATHODE CURRENT 

MAXIMUM HEATER CATHODE VOLTAGE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 

MAXIMUM GRID CIRCUIT RESISTANCE 
WITH FIXED BIAS 

WITH CATHODE BIAS 

SEC. 2 

4.4 

5.0 
1.0 

µµf 

µµf 

µuf 

VERTICAL- B 
OSCILLATOR 
SERVICE 

(SEC. 11 

VERTICAL- B 
DEFLECTION 
AMPLIFIER 
(SEC. 2 1 

6.3 6.3 voLTs 
350 350 voLTs 

1 BOO VOLTS 

400 25O VOLTS 

1.0 5.5A WATTS 

35 MA• 
120 MA. 

100 LOO VOLTS 

200 'LOO VOLTS. 

200 2OO VOLTS 

2.2 --- ME GOHMS 

2.2 Z.Z MEGOHMS 

CONTIMDED ON FOLLOWING PAGE 

~ INDICITEG A CHANGE. 

T UN G-SOL ELECTRIC INC. ELECTR OX TUBE DIVISION BLOOMFIELD. NEW JERSEY. U.S.A. DECEMBER 1, 1959 PLATE +t5 F96 



6CY7 

TUNG•80L  ~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SECTION 1 
(OSCILLATORI 

SECTION 2 
IAMPLIFIERJ 

HEATER VOLTAGE b.j 6.; 6.~ VOLTS 

HEATER CURRENT 0•~5 ~•~5 ~• ~F AMP. 

PLATE VOLTAGE 25O 6O 15O VOLTS 

GRID VOLTAGE -3.O O --- VOLTS 

CATHODE- BIAS RESISTOR --- --- 62O OHMS 

AMPLIFICATION FACTOR 68 --- 5.0 
PLATE RESISTANCE (APPR OX.) 52 OOO --- 920 OHMS 

TRANSCOND UCTANCE Z 3OO --- 5 4OO µMHO'; 

PLATE CURRENT Z.2 BO 3O MA. 

PLATE CURRENT (APPROX.) E~ - 30V. --- --- 3,5 MA. 

GRID VOLTAGE (APPROX.) Ib 200 µA. --- -4O VOLTS 

GRID VOLTAGE (A PPROX.) Ib 10 µA. -5,5 --- VOLTS 

WITNOUT EXTERNAL SHIELD. 

A 
IN STAGES OPERATING WI TN GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS RE OUIRED TO PROTECT THE TUBE IX THE ABSENCE OF E%CITATION. 

6 
FOR OPERATION IX A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "ST ANOAR DS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATION$: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCE EO 15f OF ONE SCANNING CYCI E. 

DESIGN-MA%IMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH 0.E SPECT TO BOGIE TUBER ~T WMI CH 
SATISFACTORY TUBE LIFE CAM BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORT CIRCUIT PERFORMANCE, 
THEREFORE, TXE EQUIPMENT DCSI GN EP MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN-MAXIMUM 
VALVE IS E%CEEDEO WITH A BOGIE TUBE UNDER THE WORST P~P OB ABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION, AND ENVIRONMENT AI GONOITI ON S. 



6CY7 
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6CY7 
SECTION 1 

Et = 6.3 Volts 
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6CY7 
SECTION Z 

Et = 6.3 Volts 
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6CY7 
SECTION 1 

Ef = 6.3 Volts 
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6CY7 
SECTION 2 

Ef = 6.3 Volts 
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TENTATIVE DATA 6CY7 

~~ 

s 

f 

6CY7 
SECTION i 

E{ = 6.3 Volts 

-5 -4 -3 -2 

GRID VOLTS 

,LGO 

,1c~0 

1~ 

10.0 

7.5 

H 

W 
d 
S 
Q 

5.0 ~ 
s 
w 

a 

2.5 

0 

6CY7 
SECTION z 

E{ = 6.3 Volts 
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6C25 

i  TUN6•SOL 

BEAM POWER PENTODE 

GLASS BULB 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45t6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
SMALL BUTTON 
q PIN NOVAL 

9HN 

THE 6CZ5 IS A -HIGH PERVEANCE BEAM POWER PENTODE IN THE 9—PIN MINIATURE 
CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A VERTICAL—DEFLECTION 
AMPLIFIER TUBE IN HIGH—EFFICIENCY DEFLECTION CIRCUITS OF TELEVISION 
RECEIVERS UTILIZING PICTURE TUBES HAVING DIAGONAL DEFLECTION ANGLES OF 
110 DEGREES AND OPERATING AT VOLTAGES UP TO 18,000 VOLTS. IT IS ALSO 
USEFUL IN THE AUDIO OUTPUT STAGES OF TELEVISION AND RADIO RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED iT I 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITNOUT EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 

GRID #1 T0: (K+G}+G2+H) 

PLATE T0: (K'HG}+GZ+H) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIERA

NEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE: 

DC 

PEAK POSITIVE PULSE 
B 

(ABS. MpX.) 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PEAK NEGATI VE—PULSE GRID #1 VOLTAGE 

MAXIMUM CATHODE CURRENT: 

PEAK 

AVERAGE 

M pXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NE6A""TINE WITH RESPECT TO CATHODE 

HEATER POSIT IVE WITH RESPECT TO CATHODE 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 

HEATER WARM—UP TIME (APPROX.)*

0.4 µif 

9.0 ~ I4Lf 
6.0 µif 

6;3 voLTs 

315 voLTs 
2 2OOc VOLTS 

315 VOLTS 

—2]5F VOLTS 

155 MA . 

45~  MA 

1O WATTS 

2.2f— WATTS 

ZOO VOLTS 

2OOD VOLTS 

250 °c 
11.0 SECONDS 

CONTI 

--► INDICATES A CH LNG E. 

OED ON FOLLOWING PAGE 

TUNE-GOL ELECTRIC IXL. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSET, U. G.Ak AUGUST 1. 1960 PLATE W5933 



6CZ5 

ruNo•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTID. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIERA 

MAXIMUM CIRCUIT VALUES 

GRID #i CIRCUIT RESISTANCE: 

FOR FIXED- BIAS OPE RA T.I ON 

FOR CATHODE- BIAS OPERATION 

0.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

1 

ME60HM 

ME60HM 

CHARACTERISTICS 

CLASS Al AMPLIFIER 
HEATER VOLTAGE (,3 (,3 VOLTS 

HEATER CURRENT 0,45 0,45 AMP. 

PLATE VOLTAGE 75 25O VOLTS 

GRID #2 (SCREEN- GRID) VOLTAGE 25O 25O VOLTS 

GRID #1 (CONTROL- GRID) VOLTAGE O —1~1 VOLTS 

PLATE RESISTANCE (APPROX .) --- ~3 OOO OHMS 

TRANSCONDUCTANCE -- 4 HOO µMHOS 

PLATE CURRENT 1'~OG 46 MA. 

GRID #2 CURRENT 16G 4.6 + MA. 

GRID #1 VOLTAGE (A PPROX.) FOR 

PLATE CURRENT OF 100 µAMP. —4O ~- VOLTS 

NOTES 

A AS DESCRIBED iN "STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST 
STATIONS", FEDERAL COMMUNICATIONS COMMISSION. 

BTHIS RATING IS APPLICABLE WHERE iME DURATION OF - THE VOLTAGE PUI SE DOES NOT EXCEED 15 PER 
CENT OF ONE VERTICAL SCANNING CYCLE. IN A 525-LINE, 30-FRAME SYSTEM, 15 PER CENT OF ONE 
SCANNING CYCLE IS 2.5 MILLISECONDS. 

CUXDER NO CIRCUMSTANCES SHOVED TNIS ABSOLVTE VALUE BE EXCEEDED. 

D THE DC COMPONENT MUST XOT EXCEED 100 yOLT S. 

E SUBSCRIPT 1 INDICATES TN AT GRID N1 CURRENT DOES NOT FLOW DURING AXY PART OF THE INPUT CYCLE. 

F THE TYPE OF IXP UT COUPLING NETWORK USED SHOULD MOT INTRODUCE T00 MUCH RESISTANCE IN THE GRID 
W1 CIRCUIT. TRANSFORMER OR IMPEDANCE-COUPLING DEVICES ARE RECOMMENDED 

VT HE SE VALUES CAM BE MEASURED BY A METHOD INVOLVING A RE-CURRENT WAVEFORM SUCH THAT THE PLATE 
DISSIPATION AND GRID W2 IMP UT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE 
TUBE. 

NEATER WAgM-UP TIME IS DEFINED AS THE TIME RE QUIREO FOR THE VOLTAGE ACROSS TXE HEATER TO RE ACN 
80¢ Of ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A REST STANCE OF VALUE 3 TINES THE NOMINAL ME ATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 6D10 

--- 1 16 
MAX 

T-9 

1 
I— 15 

MAX 1 16 
MAX 

} 

GLASS BULB 
9-62 

TUNG•SOL 

TRIPLE TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t10~ VOLTS 0.45 AMP. 

AC Ok DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BUTTON 

12 PIN BASE 

12BQ 

THE 6D 10 IS A COMPACTRON, CONTAINING THREE HIGH—MU TRIODES WITH SEPARATE 
PIN CONNECTIONS FOR ALL THREE CATHODES, GRIDS, AND PLATES IN A COMPACT 
T-9 GLASS ENVELOPE. IT IS ESPECIALLY DESIGNED FOR USE AS AN OSCILLATOR—
MIXER, GROUNDED—GRID AMPLIFIER, AND AUTOMATIC FREQUENCY CONTROL SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TNOUT EXTERNAL GHI ELD 

GRID TO PLATE (E ACH SECTION) 

INPUT (EACH SECTION) 

OUTPUT (EACH SECTION) 

MAXIMUM 

MAXIMUM 

MA%IMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

EACH SECTION 

PLATE VOLTAGE 

POSITIVE DC GRID VOLTAGE 

NEGATIVE DC GRID VOLTAGE 

PLATE DISSIPATION, EACH PLATE 

TOTAL PLATE DISSIPATION, ALL PLATES 

HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

T OTALDC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

1.5 
2.2 
0.5 

pf 
pf 
pf 

330 voLTs 
O VOLTS 

50 voLrs 
2.0 WATTS 

G.O WATTS 

lOO VOLTS 

200 VOLTS 

ZOO VOLTS 

DESIGN-N AxIMUM PATINGS ARE LIN K IMG VALUES OF OPERATING AND ENY IRONM ENTAL CONDITIONS APPLICAR LE 
TO A BOGEY EI ECTRON DEVICE OF A SPECIFIED T7PE AS DEFINED BY ITS PUR II SHED DATA, AMD SHOULD 
N-0T BE E%CEEDEO UNDER THE NOR37 PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPT AD LE SERVICEABILITY Of THE DEVICE, TAKING RESPONSIBIIITT FOR 7HE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CN ARACT ERISTIf.S. THE 

EOUIPNENT MANUFACTURER SHOULD DESIGN 50 THAT IM IT IAILY ANO THROUGHOUT IIFE NO DESIGN-MAX IYUY 

V AIUE FOR THE INTENDED SERVICE IS EXCEEDED NITM A ROGET DEVICE UNDER THE NORST PROBABLE 

O PERATIMG CONDITIONS WITH RESPECT 70 SUPPLY-VOLTAGE VARIATION, EOUIPNENT COMPONENT VARIATION, 

E OUI PYENT CONTROL ADJUSTMENT. LOAD VARIATION, SIfiNAI VAAI ATION, ANO FNVIRONK NTAL CONDITIONS. 

C ONTINU EO ON FOLLOWING PAGE 

 I 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OIVISI ON, Bl00NFIELD, NEW JERSEY. U. S.A..NOVENBER i, 1960 PLATE x6D28 



6D 10 

~  TUNG•SOL 

L DNTINUED FR OH PRECEDING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS - EACH SECTION 

PLATE VOLTAGE 1ZS 
GRID VOLTAGE -1.O 
AMPLIFICATION FACTOR 5~ 

PLATE RESISTANCE (APPROX.) 13 600 
TR ANSCONDUCTANCE ~I ZOO 
PLATE CURRENT 4.Z 
GRID VOLTAGE (APPR GX.) 

Ib = 20 µAMPERES —4 

VOLTS 

VOLTS 

OHMS 
µMHOS 

MA. 

VOLTS 



6DA4 

TUNo•so~ 

DIODE 

3" 
lib 
MAX 

1 
i 
S 

i 
f 

/~ 

UNIPOTENTIAL CATHODE 

T-9 2 
3. 

a 
HEATER 

6.3 VOLTS 1.2 AMP. 
MAx 

3
5" 
6 AC OR DC 

MAX 

ANY MOUNTING POSITION 

132 
MAX 

GLASS BULB 

BOTTOM VIEW • 
INTERMEDIATE SHELL 

OR 
SHORT INTERMEDIATE SHELL 

g PIN OCTAL 

4CG 

THE 6DA4 IS AN INDIRECTLY—HEATED HALF WAVE RECTIFIER DESIGNED FOR SERVICE 
AS A DAMPING DIODE IN HORIZONTAL DEFLECTION CIRCUITS OF 1200 MA. SERIES 
HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — nPPRox. 

HEATER TO CATHODE 

PLATE TO CATHODE & HEATER A

CATHODE TO PLATE ~ HEATER A

3.0 
6.0 
8.0 

µµf 
µµf 
µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%I NUN SYSTEM - UNLESS OTHERWISE INDICATED 

DAMPER SERVICED

HEATER VOLTAGE (7,3 VOLTS 

HEATER CURRENT 1,'Z ~— AMP. 

MAXIMUM HEATER—CATHODE VOLTAGE: 
NEATER NEGATIVE WITH RESP'E CT TO CATHODE 
DC 900 VOLTS 
T OTAf, DC AND PEAK 4 400 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC LOO VOLTS 
TOTAL DC AND PEAK 3O0 VOLTS 

MAXIMUM PEAK INVERSE VOLTAGE 4 400 VOLTS 

MAXIMUM OC PLATE CURRENT 155 MA. 

MAXIMUM OC PLATE CURRENT (DESIGN CENTER SYSTEM) 14 jr MA. 

MAXIMUM PEAK PLATE CURRENT 9O0 MA. 

MAXIMUM PLATE DISSIPATION jF. Ej WATTS 
TUBE VOLTAGE DROP WITH Ib= 250 MA. 22 VOLTS 

HEATER WARM—UP TIME (APPROX.)%̀  11.0 SECONDS 

~PIXS 1, 2, 4~ 8 6 MUST MOT BE USED AS TIE POINTS. 

A 
TIE UNUSED PINS ANO METAL PART TO NEATER. 

BF OR OP ER ATIOX IN A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "Si AXDARDS OF GOOD ENGINEERING 
PRACTICE fOR TELEVISION BROADCAST STATION SI FEDERAL CONNUMILATIONS COMMISSION." TXE DUTT OF 
THE HORIZONTAL VOLTAGE PULSE NOT TO EXCEED 15S OF OXE SCANNING CYCLE. 

~ INDICATES A CN AN 6E. 

G ONTIXUEO OX FOLLOWING PAGE 

T UXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD. MEW JERSEY. U. S. A. 'DECEMBER 1, 1957 PLATE N5196 



6DA4 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

NEATER WARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REALM 
B0i OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RE 5I ST ANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

DESIGN-MA%IMUM RATINGS ARE THE UNITING VALUES ExPRESSED WITH RESPECT 70 BOGIE TUBES AT WHICH 
SATI SFALTORT TUBE LIFE CAN BE EXPECTED i0 OCCUR. 70 OBTAIN SATISFACTORY CIRCUIT PER FOR MANLE, 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN-NA%IMUM 
VALUE IS E%LEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WI TM 
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARI ATIOX, EQUIPMENT CONTROL ADJUBT-
MEXT, LOAD VARIATION, AXO ENVIRONMENTAL CONDITIONS. 

 J 



TENTATIVE DATA 

TUNG•SOL 

6DA4A 

I s ~` 
MAX. 

~~ 

T- 9 24 
MAx. 

`— 
132 
MAX. 

GLASS BULB 

DIODE 

UNIPOTENTIAL CATHODE 

HEATER 

315' 6.3±0.6 VOLTS 1.2 AMP. 

M 

I

Ax. 

1 ANY MOUNTING POSITION 

ASOCK ET PIN$ 1, 2, 4 6 b MUST 
NOT BE USED AS TIE POINTS. 

BOTTOM VIEW A
SHORT INTERMEDIATE SHELL 

S PIN OCTAL 
WITH BARRIERS 

4LG 

THE 6DA4A IS A SINGLE INDIRECTILY—HEATED DIODE INTENDED FOR USE IN TELE—
VISION HORIZONTAL FREQUENCY DAMPER SERVICE. IT IS DESIGNED TO WITHSTAND 
HIGH VOLTAGE PULSES BETWEEN CATHODE AND BOTH HEATER AND PLATE ELEMENTS 
SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

HEATER TO CATHODE: H TO K 

CATHODE TO PL A7E AND HEATER: K TO (Pt H) 

PLATE TO CATHODE AND HEATER: P TO (K tHJ 

3.0 v-µf 
9.0 ~N f 
7.0 uµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYST EM B

HEATER VOLTAGEC 6.3±0.6 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

MAXIMUM DC PLATE CU R.R ENT 1H jF MA. 
MAXIMUM STEADY STATE PEAK PLATE CURRENT 9OO MA. 

MAXIMUM PLATE DISSIPATION H.O WATTS 

MAXIMUM HEATER—CATHODE VOLTAGED

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC lOOO VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

AVERAGE CHARACTERISTICS 
HEATER VOLTAGE 6.3±Q.6 VOLTS 

HEATER CURRENT 1.Z AMP. 

TUBE VOLTAGE DROP 

(WITH TUBE CONDUCTING PLATE CURRENT -- 340 MA.) >'O VOLTS 

B 

DESIGN—YA%IMUM RATINGS ARE LIMITING VALUE$ OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGET ELECTRON DEVICE OF A SPECIFIED TYPE A$ DEFINED BY ITS PUB LI.SMED DATA, AND SN OU LD 

NOT BE E%CEEDED UNDER THE -WORST PROBAD LE CONDITIONS. THE DEVICE MANUFACTURER CHOOSE$ THESE 

VALUES TO PROVIDE ACLEPTAB LE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR TNE~ 

EFFECT$ OF CN ANGES IN OPERATING CONDITIONS OUE-TO VARIATIONS IN OEV ICE CHARACTERISTICS. THE 

EQUI PYENT MANUFACTURER $MOULD DESIGN 50 THAT INITIALLY AND TN ROUGNOUT II FE NO DESIGN—MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGET DEVICE ~UN DER THE WORST PROBABLE 

OPERATING CON DITIONS wITN RESPECT TO $UPP LT—VOLTAGE Vq R1ATI0N~ EQUIPMENT COMPONENT VARIATION, 

E OUI PYENT CON TROT ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION,, 1ND FNVIRON ME NTAL CONDITIONS. 

TUNG—$OL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEw JERSEY, U.S.A.. JULY 1, 1960 PLATE #5898 



6DA4A TENTATIVE DATA 

TUNG•SGL  ~ 

CONTINUED FROM PRECEDING PAGE 

THE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT THE HEATER CURRENT IS AT THE SPECI-
FIED BOGIE VALUE. HEATER SUPPLY VARIATIONS SXOU lO BE RESTRICTED SO TNAT THE HEATER CURRENT 
WILL BE MAINTAINED WITHIN THE SPELI FIEO TOLERANCE. 

D FOR OPERATION IN A 5~5-LINE. 30-FRAME SYSTEM 45 DESCRIBED IN "STANDARDS OF G OD ENGINEERING 
PRACTICE FOR TELEVISION BROAD AST STATION$: FEDERAL COMMUNICATIONS COMMISSION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%L EED 15$ Of ONE SCANNING CYCLE. 

~ J 



TENTATIVE DATA 6DA7 

1 

  TUNo•so~  

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.0 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9EF 

THE 6DA7 IS A MINIATURE 9—PIN DOUBLE TRIODE WITH DISSIMILAR SECTIONS. 
ONE IS A MEDIUM—MU TRIODE INTENDED FOR VERTICAL OSCILLATOR SERVICE; THE 
OTHER IS A LOW—MU TRIODE WITH HIGH PLATE DISSIPATION FOR VERTICAL 
AMPLIFIER SERVICE. THE 6DA7, THEREFORE, COMBINES THE FUNCTION OF 
OSCILLATOR AND HIGH CURRENT OUTPUT AMPLIFIER FOR VERTICAL SWEEP OF LARG= 
90° PICTURE TUBES. 

DIRECT INTER ELECTRODE CAPACITANCES 

GRID TO PLATE: G1 TO P 

INf UT; G1 TO K+H 

OUTPUT: P TO K+H 

SECTION /1 SECTION /2 

2.3 
2.0 

0.415 

RATINGS 
INTERPRETED ACCORDING TO OE SIGN CENTER ST STEM 

6.9 
5.5 

0.82 

µµf 
µµf 
µµf 

HEATER VOLTAGE b•3 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 5OO VOLTS 

MAXIMUM PLATE VOL TA6E, PEAK 

POSITIVE PULSE; 1800 VOLTS 

MAXIMUM CONTROL-GRID VOLTAGE, 

PEAK NEGATIVE PULSE' —4OO —4OO VOLTS 

MAXIMUM CONTROL- GRID VOLTAGE, NEG., DC —5O —5O VOLTS 

MAXIMUM PLATE DISSIPATION 2,O 6.O WATTS 

MAXIMUM CATHODE CURRENT 2O 4O MA. 

MAXIMUM CONTROL- GRID CIRCUIT RESISTANCE 

SELF BIAS 2.2 ME GOHMS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NPGATIVE WITH RESPECT TO CATHODE 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATMODEBB 20Q VOLTS 

HEATER WARM- UP TIME (APPROX.J A 11,0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD. NEW JERSET, U.S.A. NAR CN 1. 1951 PLATE N4915 



6DA7 TENTATIVE DATA 

TUNc•sc~ 

CG NTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

SECTION E1 SECTION 12 

6, 
l.0 

VOLTS 

VOLTS 

PLATE VOLTAGE 250 150 VOLTS 

CONTROL—GRID VOLTAGE -8 -17.5 VOLTS 

PLATE RESISTANCE (APPROX.) 7700 1100 OHMS 

TRANSCONDUCTANCE 2600 5700 µMHOS 
AMPLIFICATION FACTOR 20 6.3 
PLATE CURRENT 9.0 40 MA. 

CONTROL—GRID VOLTAGE (APPROX.) 

FOR Ib = O.5 MA. —42 VOLTS 

CONTROL—GRID VOLTAGE (APPROX.) 

FOR gm = }p µMHOS AND Ib = 50 µA -16.5 VOLTS 

ZERO BIAS PLATE CURRENT 

FOR Eb = 60 VOLTS 80 MA. 

SIMILAR TPPE REFERENCE: Excebt for heater ratting s, and heater warm-uq time, the 6AD7 

tis identical to the 10AD 7. 

# FOR OPERATION IX A 525- LINE, j0-FRAME SYSTEM AS DESCRIBED IX "STANDARDS OF G000 ENGINEERING 
P RALTICE FOR TELEVISION RRO AOCA ST STATIONS: FEDERAL COMMUNICATIONS CONNI SSION', THE DUTT CYCLE 
Of THE VOLTAGE PULSE MUST NOT E%GEED 15S OF ONE SL AMNING LY LL E. 

B 
DC COMPONENT MUST NOT E%GEED 100 VOLTS NA%, 

 J 



TENTATIVE DATA 6DC6 

/
w

\ 
r ] 

2 
I' 
8 

MAX. 
~_ 

GLASS BULB 

TUNO•=OL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM v I Ew 
MINIATURE BUTTON 

7 PIN BASE 

TCN 

THE 6DC6 IS A SEMI —REMOTE CUTOFF PENTODE USING THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS INTENDED FOR USE PARTICULARLY IN THE GAIN CONTROLLED 
PICTURE IF STAGES OF COLOR TELEVISION RECEIVERS. IT IS ALSO USEFUL AS A 
RADIO—FREQUENCY AMPLIFIER IN THE TUNERS OF SUCH RECEIVERS• 

DIRECT INTERELECTRODE CAPACITANCES 
WI TM NO ExTERNAL SXIELD 

GRID #1 TO PLATE (MAX.) 0.02 µuf 

INPUT 6.5 »,f

OUTPUT 2 ui..Y 

RATINGS 
INTERPRETED ACCORDING TO RETNA STANDARD YB-Y30 

CLASS Al AMPLIFIER - DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID #3 VOLTAGE O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE CURVE #1 

MAXIMUM GRID #1 VOLTAGE: 
POSITIVE BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM GRID #2 INPUT O.5 WATT 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: ' 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OO VOLTS 
NEATER POSITIVE WITH RESPECT TO CA THODEA 2OO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION O.25 ME GOHM 

CATHODE BIAS OPERATION 1,0 ME GOHM 

A TXE OC COMPONENT NU ST NOT EXCEED 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

TUN G—SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BL DDKFI EL D, nEW JERSET~ U.S.A. JULT 1, 1954 r~ATE Nje4j 



6DC6 TENTATIVE DATA 

~  TUNO•SOL  ~ 

CONTINUED fpON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O.3 AMP. 

PLATE VOLTAGE `ZOO VOLTS 

GRID ,y~ CONNECTED TO CATHODE AT SOCKET 

GRID N2 VOLTAGE 15O VOLTS 

CATHODE BIAS RESISTOR 1$O OHMS 

PLATE RESISTANCE (APPROX.) O.5 ME GOHM 

TRANSCONDUCTANCE S 5OO µMHOS 

GRID Mi BIAS (APPROX.J FOR 
TRANSCONDUCTANCE OF 50 µMHOS - LQ. jF VOLTS 

PLATE CURRENT 9 MA. 

GRID N2 CURRENT 3 MA. 

W 
O 

H 
z ~ 

U = ~ r
w a
d~ 

s ~ 

o a 
W = 
N 
h N 
~~ 
K~ 
W ~ 
~.- co 
~~ a~ 
z ~ 

N K ~~ 
0 

c~ 

100 

75 

50 

25 

1
6DC6 

PENTODE 

00 
25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS PERCENT OF 
MAXIMUM GRID #2 VOLTAGE RATING 

PLATE {jB44 JULY 1, 1954 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONf1EL D. MEW JERSEY, U.S.A. 



6DE 4 

~  TUNG•SOL 

HALF—WAVE VACUUM RECTIFIER 

--~ 
1.188"~
MAX 

~ ~ 

T- 9 

I 

3.250" 
MAX 

3.812" 
MAX 

GLASS BULB 

J EDEC GROUP 1 85-85 

SHORT 
INTERMEDIATE—SHELL 

5 PIN OCTAL 

W ITM EXTERNAL BARRIERS 

PINS 1, 4, 8 6 ARE OMI TT EO 

OUTLINE DRAWING 
J EDEC 9-44 

UNIPOTENTIAL CATHODE 

HEATER 

6.3t 0.6 VOLTS 1.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 4CG 

THE 6DE4 IS A HALF-WAVE VACUUM RECTIFIER OF THE GLASS-OCTAL TYPE. IT IS 
DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL-DEFLECTION 
CIRCUITS OF BLACK-AND-WHITE TELEVISION RECEIVERS. 

EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 6DE4 IS IDENTICAL 
TO THE 17DE4 AND 22DE4. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
W ITNOUT EXTERNAL SMIElO 

PLATE TO HEATER AND CATHODE 

CATHODE TO HEATER AND PLATE 

HEATER TO CATHODE 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

DAMPER SERVICE 

MAXIMUM PEAK INVERSE PI ATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM DC PLATE CURRENT 

MAXIMUM PLATE. DISSIPATIGN 

MAXIMUM DEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE, WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH R ESPECT TO CATHODE 

8.5 µµf 

11.5 µµf 

4 µµf 

5500A voLTs 

1100 MA. 

~ 180 MA. 

6.5 WATTS 

-► 55008 voLTs 
300o voLTs 

~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

T UNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD~ NEW JERSEY, U. S. A. DECEMBER 1,1961 PLATE "bjjp 



6DE4 

TUNG•S0~ 

CONTINUED FROM PRECEDING PAGE 

NOTES 

A 
FOR OPERATION IN A 525-LINE S jO- FRAME SYSTEM AS DESCRIBED IN STAN pAR DS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STAT PONS: FEDERAL COMMUNICATIONS COMMISSION"~ THE DDTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15$ OF ONE SCANNING LYC LE. 

BTHE DC COMPONENT MUST NOT EXCEED 900 VOLTS. 

THE OC COMPONENT MUST NOT EXC F. ED 1G0 VOLTS. 

1250 

1000 

750 
y 

d' 
W a 
a 
J 

~ 500 
w 
H 
a 
J 
a 

250 

6DE4 
Ef = 6.3 Volts 

`~ 

r 

00 
25 50 
DC PLATE VOLTS 

75' 



TENTATIVE DATA 60E6 

s 

C 
i 

3" 

r 
le 

MAX. 
2 8» 

MAX. 
_~_ 

GLASS BULB 

TUNO•=OL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

y P hN BpSE 

7CN 

THE 6DE6 IS ASHARP-CUTOFF PENTODE USING THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE IN 40 MAGACYCLE GAIN-CONTROLLED VIDEO IF STAGES. 

DIRECT INTERELECTRODE CAPACITANCES ~ 

WITX MITHOUT 

SMIELDA SXI(:LD 

GRID TO PLATE: (G1 TO P) (MAX.) .O1S .O[5 WiP 
INPUT: G1 TO (H+K+GZ+G3+i,S,) 6,5 6,5 uu.f 
OUTPUT; P TO (H+K+GZ+63+i. 5.) 3.O 2.O LLuf 

A 
E %TERN AL SHIELD Nj 16 COMNEC7E0 TO PIX W2. 

RATINGS B '-' 
IXTERPR ETEO ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE W17H RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMU MGRID $2 VOLTAGE 
MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

6.3±10$ vol.Ts 

'ZOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

330 voLTs 
330 voLTs 

SEE CURVE 

Z. ~j WATTS 

0.55 WATT 

O VOLTS 

BDE SIGN MA%IMUM RATINGS ARE TXE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAX BE E%PELTED TO OCCUR IN TXE TYPES OF SERVICE FOR WXICX THE TUBE IS 
RATED. THEREFORE, THE EQUIPMENT DESIGNER MUSY EST ABLI SM THE CIRCUIT DESIGN SO THAT INITIALLY 

AMD TNR OUGMOUT EQUIPMENT LIFE NO DESIGN MA%IMUM VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE 

WORST PRDB ABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COM-

PONENT VARIATION. EQUIPMENT CpNTR OL POJUSTMEXT, LOAD VARI ATIOX, AMD EMVIROMM EX TAL CONDITIONS. 

~ INDICATES A CHANGE. 
CONTINUED OX FOLLOWING PAGE 

TU NG-SOL ELECTRIC INC. ELECTR OM TUBE OIVI SION BLOOMFI EL O, NEW JERSEY, U.S.A. AUGUST 1, 1956 PLATE M474j 



6DE6 TENTATIVE DATA 

~  TUMB•fOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRID #2 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TR ANSCONDUCTANCE 

GRID #1 VOLTAGE (APPROX.) FOR Ib = 

TRANSCOND UCTANCE (Ec1 -- S.SV., Rg 

PLATE CURRENT 

GRID #2 CURRENT 

~ INDICATES A CHANGE. 

20 µA 

= O1 

6.3 voLrs 
O.3 AMP. 

125 VOLTS 

PIN ~ CONNECTED TO PIN 2 AT SOCKET 

125 VOLTS 

56 OHMS 

0.25 ME GOHM 

S OOO IL MHOS 

—J VOLTS 

700 µMHOS 
15,5 MA. 

4.2 MA. 

6DE6 

THIS CURVE ALSO APPLIES 
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TO TYPES IN WHICH GRIDS 

#2 AND #4 ARE CONNECTED 

TOGETHER WITHIN THE TU BE 

~0 25 50 75 100 
GR D N2 VOLTAGE ExPRESSED AS ~ OF 
IM1c. 6R 10 #2 SUPPLY VOLTAGE RATING 



~DE7 

TUNG•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 
ens" 
MAX 

J 

i 

X 
f 

I ~ I I I 

2.375 
MAX 

2.625 
MAx 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 
OUTLINE DRAWING 

J ED EC 6-j 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.90 AMP. 

AC UR DC 

ANY MOUNTING POSITION 
2P 2K 

B OTTCM VIEW 

BASING DIAGRAM 

J EDEC 9NF 

THE 6DE7 IS A MINIATURE DOUBLE TRIODE IN THE 9—PIN MINIATURE CONSTRUC—
TION. SECTION I#1 IS INTENDED FOR USE AS A VERTICAL DEFLECTION OSCILLATOR 
HAVING MEDIUM MU AND SECTION #2 IS INTENDED FOR USE AS A VERTICAL CE—
FLECTION AMPLIFIER WITH LOW MU. EXCEPT FOR HEATER RATINGS AND HEATER 
WARM—UP TIME THE 6DE7 IS IDENTICAL TO THE lODE7 AND 13DE7. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

GRID TO .PLATE: (G TO P) 

INPUT; G. TO (H}K) 

OUTPUT: P TO (Ht K) 

4.0 8.5 µµf 
2.2 5.5 µµf 

0.52 1.0 µµf 

RATINGS 
I X7ERPR ETED ACCORDING TO OE SIGN MAX FM UM SYSTEM F —

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERA

IdAXIMUM HEATER—CATHODE VOLTAGES

HEATER NEGATIVE WITH RESPECT TO 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO 

DC 

TOTAL DC AND PEAK 

MAXIMUM DC PLATE VOLTAGE. 

MAXIMUM PEAK POSITIVE PULSE PLATE 
VOLTAGE LABS. MAX.) 

MAXIMUM.PEAK NEGATIVE PULSE GRID 

MAXIMUM PLATE DISS IPATIONC

M AX 11/11N AVERAGECATHODE CURRENT 

MAXIMUM'►EAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 

TRIODE !1 
OSCILLATOR 

TRIODE A2 
AMPLIFIER 

VOLTS 

CATHODE 

2OO VOLTS 

CATHODE 

ZOO VOLTS 

ZOO VOLTS 

33O Z75 

--- 1500 VOLTS 

VOLTAGE 4OO 250 VOLTS 

1.5 7.O WATTS 

22 5O MA. 

~~ 175 MA• 

2.2 2.2 MEGOHMS 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JER SET. U.S.}. DECEMBER 1, 1961 PLATE W6jj1 



6DE7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

TRIODE Al 

LSO 

TRIODE rF2 

15G VOLTS 

GRkD #1 VOLTAGE —11 -17.5 VOLT$ 

PLATE CURRENT 5.5 35 MA. 

TRANSCONDUCTA NCE 2000 6500 µMHOS 
AMPLIFICATION FACTOR 17.5 6.0 
PLATE RE56STANCE (APPROX.) 5750 925 
GRID VOLTAGE FOR Ib = 10 µA —2O --- VOLTS 

GRID VOLTAGE FOR Ib = 50 µA --- -44 VOLTS 

PLATE CURRENT AT EC =-24 VdC lO MA. 

ZERO BIAS PLATE CURRENT 

Eb = 60V; Ec = O ( INSTANTANEOUS VALUES)) HO MA. 

A 
FOR OPERATION IN A 525-LINE. j0-FRAME SYSTEM AS DEBC¢IBED IX ^BT AXD ARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEYI SION BRO AOCABT STATIONS: FEDERAL COMMUNICATIONS COMMISSION". THE DUTY CYCLE 
OF'7HE VOL T~AGE PULSE MUST NOT E%GEED 154 OF ONE SC ANXING CYCI E. 

BD ESI GN-MA%I MUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHI CM 

SATISFACTORY TUBE LIFE CAN BE E%P ECT ED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORM ANCE~ 

THEREFORE. THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT OE SIGN 50 THAT NO OE SIGN-MAxIMUM 

VALUE IS EXCEEDED WI TN A BOGIE TUBE UXD ER THE WORST PROBABLE OPERATING CONDITIONS WI TN RESPECT 

TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUSTMENT. LOAD 

VARIATION. AND ENVIRONMENTAL CONDITIONS• 

C 
IN STAGES OPERATING WI TX GRID LEAN BI AG, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IB_RE QUIREO TO PROTECT THE TUBE IN TXE A9GENLE OF E%CITATION. 



TENTATIVE DATA 6DE7 
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100 200 
PLATE VOLTS 

300 

6DE7 
SECTION ONE 

~{ = 6 3 Volts 

400 

150 

100 200 
PLATE VOLTS 

300 

6DE7 
SECTION TWO 

Ef = 6.3 Volts 

T UN G-SOL ELECTRIC INC ELECTRON TUBE DIVISION BLOOMFIELD, MEW JERSEY U. S.A MARCM 1, 1957 PL ATE Nw918 





TENTATIVE DATA 6DG6GT 

i 

i 

GLASS BULB 

TUNc•so~ 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

~ PIN OCTAL 
OR 

6 PIN OCTAL 

PIN tl NO CONNECTION 
OR ONITTEO 

7G 

THE 6DG6GT IS A HEATER—CATHODE TYPE BEAM PENTODE POWER AMPLIFIER DE—
SIGNED PRIMARILY FOR USE AS AN OUTPUT TUBE IN AUDIO APPLICATIONS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID M2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID 711 CIRCUIT RESISTANCE: 

CATHODE-BIAS 

FIXED-BIAS 

MAXIMUM HEATER-CATHODE VOLTAGE 

6,3 voLTs 
20O VOLTS 

125 voLTs 
lO WATTS 

1.25 warns 

O.5 MEGOHM 

O.1 MEGOHM 

JO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 712 VOLTAGE 

GRID All VOLTAGE 

CATHODE BIAS RESISTOR 

PEAK AF GRID A!i VOLTAGE 
ZERO- SIGNAL PLATE CURRENT 

MAX.-SIGNAL PLATE CURRENT 

ZERO-SIGNAL GRID Rz CURRENT 

MAX.-SIGNAL GRID X2 CURRENT 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

MAX.-SIGNAL POWER OUTPUT 

110 2OO 
110 125 

—7.5 0 

0 18O 
~.5 $.5 
49 46 

50 47 

4 2.2 
10 8.5 

13 000 28 OOO 
8 OOO $ OOO 
2 000 4 000 

10 lO 
2.1 3.8 

6.3 voLTs 
1.2 AMP. 

VOLTS 

VOLTS 

VOLTS 

OHMS 

VOLTS 
MA. 

MA. 

MA. 
MA. 

OHMS 
N.MHOS 

OHMS 
PERCENT 

warns 

SINILAR TIPR RRPBR RJC6: BDCBC. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELO NEW JERSEY. U.S.A. NAY 1. 1956 PLATE Y4669 





6DK6 

TUNO•SOL 

PENTODE 

MINIATURE TYPE 

SHARP-CUTOFF PENTODE 

FOR 

USE AS AN IF AMPLIFIER 

IN TV RECEIVERS 

2 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7.1 

OUTLINE DRAWING 
JEDEC 5-2 

COATED UNIPOT ENT IAL CATHODE 

ANV MOUNTING POSITION 
GI IS,G3 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 7CM 

THE 6DK6 IS ASHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS DESIGN-

ED FOR SERVICE AS A WIDE-BAND HIGH-FREQUENCY AMPLIFIER AND IS PARTICULARLY SUIT-

ABLE FOR USE AS AN IF AMPLIFIER IN TELEVISION RECEIVERS. EXCEPT FOR HEATER CHAR-
ACTERISTICS AND RATINGS, THE 6DK6 IS IDENTICAL TO THE 3DK6 AND THE 4DK6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID t TO PLATE MAX. 0.025 pf 

INPUT 6.3 pf 
OUTPUT 1,9 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS - 6.3 VOLTS sC0 

LIMITS OF APPLIED VOLTAGE 6.3 ~ 0.6 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT S 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

i UNG-SOL ELECTRIC INC.. ELECTRON TUBE DI YIS ION, BLOONFI ELD, NEN JERSEY, U. S. A..00TOBER 1, 1963 PLATE x68G7 



6DK6 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE See Rating Chart 
PLATE DISSIPATION 2.3 WATTS 
GRID 2 DISSIPATION 0.55 WATTS 
GRID 1 VOLTAGE -POSITIVE VALUE 0 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 125 VOLTS 
GRID 3 (SUPPRESSOR) Connected To Cathode At Socket 
GRID 2 VOLTAGE 125 VOLTS 
CATHODE BIAS RESISTOR 56 OHMS 
PLATE CURRENT 12.0 MA. 
GRID 2 CURRENT - 3.6 MA. 
TRANSCONDUCTANCE 9 800 ~rMHOS 
PLATE RESISTANCE APPROX. 0.35 MEGOHMS 

GRID 1 VOLTAGE FOR 16 = 20 µS -b.5 VOLTS 
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TENTATIVE DATA 6DK6 
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25 

20 

15 

10 

5 

sDxs 
Ef = 6.3 Volts 
EoZ = 125 Volts 

GRID VOLTS 0 

—0 5 

~~ -1 0 

1 
—2.0 

~.~ —2.5 

1 1 
—3.0 

100 200 300 

PLATE VOLTS 

400 

  —3 5 
 —4 0 
500 fi

6DK6 
Ef = 6.j Volts 
EoZ = 125 Volts 

20 
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0 100 200 300 400 500 
PLATE VOLT5 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE 0'I VISION BLOONFIELD. NEW JERS EY E U.S.A. SEPTEMBER 1. 7959 pLA T_ 1560. 
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6DK6 
Ef  = ~~•3 Volts 
Eb = 125 Volts 
E~z = 125 Volts 
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6DM4 

TUNG•SOL 

DIODE 

UNIPOTENTIAL CATHODE 

FOR DAMPER SERVICE IN 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

GLASS BULB 

SHORT INTERN EDIATE SHELL 

5 PIN OCTAL WITH 

EXTERNAL BARRIERS 
e5 -e5 

OUTLINE DRAWING 

J EDEC 9-44 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 4CG 

THE CDM4 IS A HALF-WAVE VACUUM RECTIFIER EMPLOYING A T-9 ENVELOPE. IT IS 
DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL-DEFLECTION 
CIRCUITS OF BLACK-AND-WHITE TELEVISION RECEIVERS. EXCEPT FOR HEATER 
CHARACTERISTICS AND HEATER WARM-UP TIME, THE 6DM4 IS IDENTICAL TO THE 
12DM4 AND THE 17DM4. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERNAL SHIELO 

PLATE TO HEATER AND CATHODE 

CATHODE TO HEATER AND PLATE 

HEATER TO CATHODE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

6.3 voLrs 

.MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER. POSITIVE WITH RESPECT TO CATHODE 

CONTINUED ON FOLLOWING PAGE 

8.5 Pf 
11.5 pf 

4 pf 

1200 MA. 

6.310.6 voLTs 

SOOOA VOLTS 

3008 voLTs 

l 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE D141510N, BLOOMFIELD, NEW JERSEY, U.S.A.. JANUARY 1, 1962 PLATE #6j57 



6DM4 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN YAXIUY VALUES - SEE EIA STANDARD RS-2j9 

DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 

PEAK PLATE CURRENT 

DC PLATE CURRENT 

PLATE DISSIPATION 

CHARACTERISTICS 

TUBE VOLTAGE DROP FOR PLATE CURRENT OF 

400 MA. APPROXIMATE 

'"fHE DC COMPONENT MUST NOT E%LEED 900 VOLTS. 

B 
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

5000D
1100 
175 
6.5 

35 

VOLTS 

MA. 

MA. 

WATTS 

V OLT~ 

DFOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL CONYUN (CATIONS COMMISSION", THE DUTY CYCLE 
OF TXE VOLTAGE PULSE MUST NOT E%GEED 15q OF ONE SCANNING LYC LE. (1540F ONE HORIZONTAL SCANNING 
CYL LE IS 10 MICROSECON DS.1 



6DM4A 

TUNG•SGL 
DIODE 

Llae" 
MAX 

T- 9 

MAX 

3.250" 
MAX 

3.812" 
MAX 

GLASS BULB 

SHORT INTERMEDIATE SHELL 

5 PIN OCTAL BASE BS-85 

OUTLINE DRAWING 

JEDEC 9-44 

FOR DAMPER SERVICE IN 

TELEVISION RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 4CG 

SOCKET TERMINALS 1,2,4 & 6, 

SHOULD NOT BE USED AS 

TIE POINTS. 

THE 6DM4A IS AN INDIRECTLY-HEATED HALF-WAVE RECTIFIER EMPLOYING A T-9 ENVELOPE. 
IT IS DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL DEFLECTION CIR-
CUITS OF TELEVISION RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 6DM4A IS IDENTICAL TO THE 12DM4A 

AND THE 17DM4A. 

ALSO, THE 6DM4A IS IDENTICAL TO THE 6DM4 EXCEPT FOR HIGHER PLATE CURRENT RATINGS. 

DIRECT INTERELECTRODE CAPACITANCES 

HEATER TO CATHODE 4 pf 

PLATE TO CATHODE 8.5 pf 

CATHODE TO PLATE AND HEAL ER 1 LS pf 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.? `JOLTS 1200 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3 * 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE; 

HEATER NEGATIVE WITH RESPECT TO CATHODE 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 

TOTAL DC AND PEAK 300 VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OI VISION, BLOOMFI ELO, NEw JERSEY, V. S. A.,JpNU ARY 1, 196j PLATE +46642 



6DM4A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-]39 

DAMPER SERVIC EB

PEAK INVERSE VOLTAGE 

PEAK PLATE CURRENT 

DC PLATE CURRENT 

PLATE DISSIPATION 

CHARACTERISTICS 

VOLTAGE DROP AT Ib = 400 MA. 

5000 VOLTS 

1200 MA. 

200 MA. 

6.5 WATTS 

35 VOLTS 

B 
FOR OPERATION IN A 525-LINE, 70-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. 7HE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SCANNING CYCLE -
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6DN? 

  TUNG•SGL  ~ 

—► DOUBLE TRIODE 

MAX 

e 

I 
2.438" 
MAX 

3.000" 
MAX 

,~ 1.281` ~. 
MAX 

GLASS BULB 

INTERMEDIATE-SHELL 

B PIN OCTAL BB-142 

OUTLINE DRAWING 

J EDEC 9-5 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3110$ VOLTS 0.9 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DI AGRAM 

J EDEC 9B0 

THE 6DN7 IS A DOUBLE TRIODE WITH DISSIMILAR SECTIONS. SECTION #1 IS DE—
SIGNED FOR USE AS A VERTICAL—DEFLECTION OSCILLATOR IN TELEVISION RE—
CEIVERS AND SECTION #2 FOR USE AS A VERTICAL DEFLECTICN AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT E%T ERNAL SHIELD 

SEC. tl SEC. 

GRID TO PLATE 4.0 5.5 
INPUT 2.2 4.6 
OUTPUT 0.7 1.0 

RATINGS 
INTERPRETED ALLO RDING TO DESIGN-MAXIMUM SYSTEM 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

M4%IMUM PEAK CATHODE CURRENT 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO 

TOTAL DC AND PEAK 

MAXIMUM GRID—CIRCUIT RESISTANCE 

~NITH FIXED BIAS 

WITH CATHODE BIAS 

t2 

pf 
pf 
pf 

V ERT. 
OSC. 
S ERV. 

(SEC.1) 

V ERT. 
D EFL. 
AMP. 

I SEC.21 

3hO 55O VOLTS 

VOLTAGE --- 2500 VOLTS 

4OO 2,O VOLTS 

1.O lOe WATTS 

---- 5O MA. 

15O MA. 

CATHODE 

lOO lOO VOLTS 

2OO ZOO VOLTS 

CATHODE 

ZOO ZOO VOLTS 

2.2 2.2 MEGOHMS 

2.2 --- MEGOHMS 

INDICATES A CHANGE. 
CONTINUED ON FO LIOWING PAGE 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEw JER'_EY, U.S.A., MARCH 1, 1962 PLRTE RE 409 



6DN7 

TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

SECTION 1 
(OSCILLATOR) 

SECTION 2 
I ANPLtFI ER) 

PLATE VOLTAGE 25O 15O 25O VOLTS 

GRID VOLTAGE —H.O O C —9.5 VOLTS 

AMPLIFICATION FACTOR 22.5 --- 15.4 
PLATE RESISTANCE (APPROX.) 9000 2000 OHMS 

TRANSCONDUCTANCE 2500 --- 7700 µMHOS 

P LATf CURRENT B.O (Q 4I MA. 

GRID VOLTAGE (APPR OX.) 

I b = 10 µAMPS. — I8 VOLTS 

GRID VOLTAGE (AP~ROX.) 

Ib = 50 µAMPS. -23 VOLTS 

AF OR OPERATION IN A 525-LINE. j0-FRANE STSTEN AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS CONNISSI OM", THE CUTT CYL LE 
OF THE VOLTAGE PULSE NUST NOT E%LEED 154 OF ONE SCANNING CYCLE. 

BIN STAGES OPERATING WITH GRID LEAK BIAS: AN AD EOU ATE CATHODE BIAS RE515T00. OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

LA PP LI ED FOR SHORT INTERVAL (TWO SECONDS NAXI MUMI SD AS NOT TO DAMAGE TUBE. 

O ESIGN-MA%INUN RATINGS ARE II NI TING VALUES OF OPERATING AND ENVI RONN ENTAL CONDITIONS APP IICAe LE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED T7PE AS DEFINED BT ITS PUBLISHED DATA, AND SHOU LO 
MOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPEflATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTER ISTILS. THE 
E OUIPMENT MANUFACTURER SM OU LD DESIGN 50 THAT IN ITIALIY AND THROUGHOUT LIFE NO DESIGN-NA%INUN 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNbER THE WORST PROBAB IE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTN ENT, LOAD VARIATION, SIGNAL YAgIATI ON, AND ENVI RO NN EN TAL CONDITIONS. 



6DQ4 

TUNG•SOL 

DIODE 

i iae" 
MAX. 

,~~ 

T-9 2.875" 
MAX. 

3.437" 

1.281" 
MAX-' 

MAX. 

i
GLASS BULB 

SHORT INTERMEDIATE SHELL 

5 PIN OCTAL 85-85 

OUTLINE DRAWING 

J EDEL 9-4T 

FOR 

HORIZONTAL FREQUENCY DAMPER 

SERVICE IN T.V. RECEIVERS 

ANY MOUNTING POSITION 

SOCKET TERMINALS, NUMBERS 1, 2, N 8 F 

SHALL NOT BE US EO AS TIE POINTS 
BOTTOM VIEW 

B ASiNG DIAGRAM 

J EDEL 4LG 

THE 6DQ4 IS A HEATER—CATHODE TYPE DIODE DESIGNED FOR USE IN HORIZONTAL 
FREQUENCY DAMPER SERVICE IN TELEVISION RECEIVERS. IN OPERATION, THE TUBE 
CAN WITHSTAND HIGH VOLTAGE PULSES OF HORIZONTAL LINE FREQUENCY BETWEEN 
CATHODE AND BOTH HEATER AND PLATE ELEMENTS, SUCH AS NORMALLY ENCOUNTERED 
IN "DIRECT—DRIVE" CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERNAL SHIELD 

NEATER TO CATHCLE 

PLATE TO CATHODE AND HEATER 

CATHODE TO PLATE AND HEATER 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN NA%IMUM VA LUE> - SEE EIA STANDARD RS-~a9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL OC AND PEAK 

CONTINUED ON FO LIOWING PAGE 

4.0 pt 

5.0 pf 
8.5 pf 

1200 MA. 

6.310.6 voLrs 

9OO VOLTS 

5500 voLrs 

LOO VOLTS 

300 voLTs 

TONG-SOL ELECTRIC INC., ELECTRON TORE DIVISION, BLOOMFIELD, NF.W JERSEY, O.S.A.. JULY 1, 1962 PLATE WF5_~ 



6DQ4 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

FOR TV DAMPER SERVICE A~ B

PEAK INVERSE PLATE VOLTAGE 

STEADY STATE PEAK PLATE CURRENT 

OC OUTPUT CURRENT 

PLATE DISSIPATION 

CHARACTERISTICS 

5500 voLTs 
1000 MA. 

1]5 MA. 

6.0 warts 

TUBE VOLTAGE DROP 

(TUBE CONDUCTING AT 250 MA.) 3Z VOLTS 

SEE CHART 

A 
FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING LYCLE AND ITS DURATION IS LIMITED TO 
10 MICRO SECONDS. 

B 
OPERATION OF THIS TUBE AS A POWER RECTIFIER IS NOT RECOMMENDED. 
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TENTATIVE DATA 6DQ5 

9" 
116 

MAN. 

T-12 
4 

I. 
a 
+~ 

16 

5" 
MAX. 

II

__~ 

GLASS BULB 

S Mq LL CAP 

TUNo•so~ 
BEAM POWER PENTODE 

UNIPOTENTIAL CATHODE 

HEATER 

6. 3t 10$ VOLTS 2.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTON VIEW 
SMALL MEDIUM-SHELL 

g-SIN OCTAL 

WITH EXTERNAL BARRIERS 

RJC 

THE 6DQ5 IS A HIGH SERVEANCE BEAM POWER PENTODE DESIGNED FOR USE AS A 
HORIZONTAL—DEFLECTION AMPLIFIER IN COLOR TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
wITHO UT E%TERNAL SHIELD 

GRID #1 TO PLATE 

GRID #1 T0; (K+Gz+hi ~ Gz) 

PLATE T0: (K+G3+H ~ GZ) 

RATINGS" ~—
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER 
HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE: 

DC (INCLUDING BOOST) 

PEAK POSITIVE- PULSE (ABS. MAX.)B

PEAK NEGATIVE- PULSE B

MAXIMUM DC GRID #2 (SCREEN-GR VD) VOLTAGE 
MAXIMUM PEAK NEGATIVE -PULSE GRID #i 

(CONTROL- GRID) VOLTAGE 

MAXIMUM CATHODE CURRENT: 

DC 

PEAK 

MAXIMUM GRID #2 INPUT 

MAXIMUM PLATE DISSIPATION D

CONTINUED ON FOLLOWING PAGE 

0.5 v+~f 
23 w,t 
11 {%ft 1 

6.3t10~ voLrs 

990 voLrs 
E) SOOC VOLTS 

1 lOO VOLTS 

19O VOLTS 

250 VOLTS 

315 MA. 

1 100 MA. 

3.2 wnrrs 
24 wnrrs 

T UN 6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD~ NEw JER SEY~ U.S.A. AUGUST 1, 1959 PLATE X5577 



6DQ5 TENTATIVE DATA 

TUNc•sot 
CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTID.A 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOE VOLTS 

BULB TEMPERATURE (AT HOTTEST POINT 

ON BULB SURFACE) ZQO ~ °C 

MAXIMUM CIRCUIT VALUES 

GRID'#i CIRCUIT RESISTANCE: 

FOR GRID RESISTOR- BIAS OPERATIOND O.u7 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT 2.5 2.5 2.5 AMP. 

PLATE VOLTAGE 1Z5 7O 175 VOLTS 

6R~ID #2 (SCREEN- GRID) VOLTAGE 1'25 125 125 VOLTS 

GRID #1 (CONTROL- GRID) VOLTAGE —25 O —25 VOLTS 

MU- FACTOR, GRID #2 TO GRID #1 3.3 --- ---
PLATE RESISTANCE (APPR OX.) --- 5 5OO OHM$ 

TRANSCONDUCTANCE lO 5OO //.MHOS 

GRID VOLTAGE (APPR OX.) FOR PLATE 

CURRENT OF 1 MA. --- -- —55 VOLTS 

PLATE CURRENT 550E ILO MA. 

GRID #2 CURRENT 42F 5 MA• 

A AS DESCRIBED IN. "STANDARDS OF 600D ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST 
STATIONS", FEDERAL COMMUNICATIONS CONNI SSION. 

BTHIS RATING IS APPLICABLE WHERE THE DURATION OF THE VOLTAGE POLSE DOES NOT EXCEED 15 PE RLENT 
OF ONE XORIZONTAL SCANNING CYCLE. IXA 525-LINE, 30-Eft ANE SYSTEM 15 PER CENT OF OXE HORIZONTAL 
SCANNING CYCLE IS 10 µSECON05. 

CUNDER MO CIRCUMSTANCES SHOULD THIS ABSOLUTE VALUE BE EXCEEDED. 

OIT IS ESSENTIAL TXAT THE PLATE DISSIPATION BE LI MI TEO IX THE EVENT OF LOSS OF GRID SIGNAL. 
FOR THIS PURPOSE, SOME PROTECTIIE MEANS SUCH AS A CATXODE RESISTOR OF SUITABLE YA LUE SH OULO 
BE EMPLOYED. 

ETNE DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

FTXE SE VALUES LAX BE MEASURED BY A METHOD INVOLVING A RECURRENT WAVEFORM SUCH TXAT TXE PL ATE 
DISSIPATION AND GRID f2 IXP UT Wlll 8E KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE 
TUBE. 

~ INDICATES A CHANGE. 

 J 



6DQ5 

~  TUNG•SOL  ~ 

BEAM POWER PENTODE 

i 
s 

L 
a 
f 

n 

UNIPOTENTIAL CATHODE 

HEATER 

6. 3t 0.6 VOLTS 2.5 AMF. 

AC Ok DC 

ANY MOUNTING POSITION 

GLASS BULB 

SMALL CAP 

SMALL MEDIUM—SN ELL 
B PIN OCTAL BB-110 

WI TM E%T ERN AL BARRIER$ 

STYLE B 
OUTLINE DRAWING 

J EDEC 12-22 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 8JC 

THE 6DQ5 IS A HIGH-PERVEANCE BEAM POWER PENTODE DESIGNED FOR USE AS A 
HORIZONTAL-DEFLECTION AMPLIFIER IN COLOR TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
AiTnouT exTERxaL sntELD 

GRID #1 TO PLATE 

GRID #1 T0: (K~t G3+H ~ Gz) 

PLATE T0: (K+G3+H ~ Gz) 

RATINGS^
INTERPRETED ACCORDING TO DESIGN CENTEP SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER 

0.5 µµf 
23 µµf 
11 µµf 

MAXIMUM PLATE VOLTAGE: 

DC ( INCLUDING BOOST) 990 voLu 
PEAK POSITIVE—PULSE (ABS. MAX.)B 6 500`' voLTs 
PEAK NEGATIVE—PULSE B 1 100 VOLTS 

MAXIMUM DC GRID #2 (SCREEN—GRID) VOLTAGE 190 voLTs 
MAXIMUM PEAK NEGATIVE -PULSE GRID #1 
(CONTROL—GRID) VOLTAGE 250 voLTs 

MAXIMUM CATHODE CURRENT: 

DC 315 MA. 

PEAK 1 100 MA. 
MAXIMUM GRID #2 INPUT j.2 wATTs 
MAXIMUM PLATE DISSIPATIOND 24 WATTS 

CONTINUED ON FOLLOWING PAGE 

—~ INDICATES A CnANGE. 

TUN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JER SE T, U.S.A. DECEMBER 1, 1961 PLATE N5jj2 



6DQ5 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

RATINGS — coNT'o.A 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

BULB TEMPERATURE (AT HOTTEST POINT 

ON BULB SURFACE) 

MAXIMUM CIRCUIT VALUES 

GRID #1 CIRCUIT RESISTANCE: 

FOR GRID RESISTOR- BIAS OPERATIOND

200 
200E

~2C 

V OLTE 

VOLT". 

O.u7 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

PLATE VOLTAGE 125 70 17^ VOLTS 

GRID #2 (SCREEN- GRID) VOLTAGE 125 125 125 VOLTS 

GRID #1 (CONTROL- GRID) VOLTAGE '2S O - 25 VOLTS 

MU- FACTOR, GRID #2 TO GRID #1 3.3 --- ---
PLATE RESISTANCE (APPR OX.) --- 5 5OO OHMS 

TRANSCO ND UCTANCE --- lO 5OO µMHOS 

GRID VOLTAGE (APPROX•) FOR PLATE 

CURRENT OF 1 MA• --- --- —55 VOLTS 

PLATE CURRENT 55OF 11O MA. 

GRID #2 CURRENT 42F S MA• 

A AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST 
STATIONS", FEDERAL COMMGNI CATIONS COMMISSION. 

B THIS RATING IS APPLICABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES NOT E%GEED 15 PERCENT 
OF ONE HORIZONTAL SCANNING C7CLE. IXA 525-II NE, j0-FRAME SYSTEM 15 PER CENT OF ONE HORIZONTAL 
SCANNING CYCLE IS 10 µSECONDS. 

CUNDER NO CIRCUMSTANCES SHOULD THIS ABSOLUTE VALUE BE EXCEEDED. 

D IT IS ESSENTIAL THAT THE PLATE DISSIPATION BE LIMITED IN THE EVENT OF LOSS OF GRID SIGNAL. 
FOR THIS PURPOSE, SOME PROT ECTI IE MEANS SUCH AS A CATHODE RESISTOR OF SUITABLE VALUE SHOULD 
BE EMPLOYED. 

E THE OC COMPONENT MUST NOT E%GEED 100 VOLTS. 

FTHE SE VALUES CAN 8E MEASURED BY A METHOD INVOI VING A RECURRENT WAVEFORM SU CH THAT THE PL ATE 
DISSIPATION ANO GRID N2 INPUT WILL BE NEPT WITHIN RATINGS IX ORDER TO PREVENT DAMAGE TO THE 
TUBE. 

 J 



TENTATIVE DATA 6DQ5 
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Ef = 6.3 Volts 
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6DQ5 TENTATIVE DATA 
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6DQ6A 

TUNG•SOL 

BEAM PENTODE 

JEUEC CAP ~—

cl-2 oR cl-s COATED UN I POTENT I AL CATHODE 
~1562y

MAX 

T-12 

1
-

3.688 
MAX 

4.250 
MAX 

GLASS BULB 

SHIRT ED MINIATURE 

SHORT MEDIUM-SHELL 
6 PIN OCTAL 86-122r

06-148 OR 
7 PIN OCTAL 

P7-171, el 119 OR B5-190 

OUTLINE DRAWING 
J EDEC 12-51 

FOR HGRIZONTAL DEFLECTION AMPLIFIER 

APPLICATIONS IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

PIN Al IS OMI TT EO WHEN EITHER A 

06-122 OR B6-148 BASE IS USED 

BASING DIAGRAM 

J EDEL 6AM 

THE 65;;6A IS A HIGH—PERVEANCE BEAM POWER PENTODE DESIGNED FOR USE AS A 
HORIZONTAL DEFLECTION AMPLIFIER TUBE IN HIGH EFFICIENCY OEFL~CTION CIR—
CUITS OF TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE SIMILARLY CON—
TROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM—UP TIME AND HEATER RATINGS 
THE 6Dv6A IS IDENTICAL TO THE 7_20Q6A. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATS (G TO P) 

INPUT: (GS TO H+K r BP + G2) 

O UTPUT: (P TO :IhK r BP + B2) 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - $EE EIA STANDARD R$-2j9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO"CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

0.5 Pf 
15.0 pf 
7.0 pr 

6.3 VOLTS 1ZOO MA. 

6.3*-0.6 voLrs 

ZOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

HINDI CAT ES A CNAN GE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-$Ol ELECTRIC INC., ELECTRON TUBE DI VISION r BLOOM FI EIO r NEW JERS EY r U. S. A. r v~. i,.3, 79s2 PLATE *~^'7 



6DQ6A 

~  TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES — SEE EIA STANDARD RS-2j9 

HORIZONTAL DEFLECTION AMPLIFIERA 

PLATE SU P.PLY VOLTAGE, DC (BOOST+DC POWER SUPPLY) 77O VOLTS 

PLATE VOLTAGE, PEAK PULSE, POSITIVE 6000 VOLTS 
PLATE VOLTAGE, PEAK PULSE, NEGATIVE 1jOO VOLTS 
PLATE DISSIPATION,B ZH WATTS 
GRID #i VOLTAGE, PEAK PUL SE,NEGATIVE 330 VOLTS 
GRID #2 VOLTAGE, DC ZZO VOLTS 
GRID #2 DISSIPATION 3.6 WATTS 
CATHODE CURRENT, AVERAGE 1~~ MA. 

CATHODE CURRENT, PEAK 54O MA. 

GRID #i CIRCUIT RESISTANCE, B 1.O MEGOHM 

BULB TE MPERATURE, (AT HOTTEST POINT) ZZO °C 

AVERAGE CHARACTERISTICS 

PENTODE OPERATION: Eb =250V,Ec2 =150V, Ec1=-22.SV. 

PLATE CURRENT 55 MA. 

GRID #2 CURRENT ~,5 MA. 

TRANSCONDUCTANCE 6600 µMHOS 

PLATE RESISTANCE, APPROX. 20,000 OHMS 

ZERO BIAS: Eb = 60V, Ec2 = SSOV. (INSTANTANEOUS VALUES) 

PLATE CURRENT 315 MA. 

GRiD #2~CURRENT Z5 MA. 

CUTOFF: Ib = i MA, Eb = 250 V, Ec2 = 150 V. 

GRID #i VOLTAGE, APPROX. —4O VOLTS 

CUTOFF: Ib = i Ma, Eb = 5000 V, Ec2 = 150 V, 

GRID #i VOLTAGE, APPROX. - ZOO VOLTS 

TRIODE Mu: Eb = Ec2 = 150 V, Ec1 =- 22. 5 V, 4.5 

SIN DILATES A CN ANG E. 

A 
FOR OPERATION IN A 525— LINE, j0—FpANE SYST EN AS DESCRIBED IN ^STAN DAR05 OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMNUN (CATIONS COMMISSION", THE DUTT CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%CE EO 154 OF ONE SCANNING CYCLE. 

R 
IN $iA GES OPERATING WITH GRID LEAN BIAS, AN AD EOUATE CA TM ODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REOUIREO TO PROTECT TnE TUBE IN THE ABSENCE OF EXCITATION. 
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60Q6B 

TUNG•SOL 

BEAM PENTODE 

f 1.562y
MAX 

JEDEC CAP 
Ci -2 OR C1-3 

3.688 
MAX 

4.250 
MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

FOR HORIZONTAL DEFLECTION AMPLIFIER G2 

APPLICATIONS IN TELEVISION RECEIVERS 

SKIRTED MINIATURE ' 

SHORT MEDIUM-SHELL 
6 PIN 'OCTAL 86-122, 

B6-140 OR 
7 PIN OCTAL 

e7-lll, 01-119 OR 85-190 ~--

OUTIINE DRAWING 
JEDEC 17-5~. 

ANY MOUNTING POSITION 

PIN N1 IS OMITTED WHEN EITHER 

A 86.122 OR B6-ld8 BASE IS USED 

NC O■©_

©~O 

NCO OK,G3 

BAS ING DIAGRAM 

JEDEC 6AM 

THE 6DQ6B IS A BEAM—POWER PENTODE PRIMARILY DESIGNED FOR USE AS THE 
HORIZONTAL—DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. ITS HIGH ZERO—
BIAS PLATE CURRENT AT LOW PLATE AND SCREEN VOLTAGES MAKES THE TUBE WELL 
SUITED FOR USE IN RECEIVERS THAT OPERATE AT LOW PLATE—SUPPLY VOLTAGES. 
IT DIFFERS FROM THE 6DQ6A IN HAVING HIGHER RATINGS AND HIGHER ZERO—BIAS 
PLATE CURRENT. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT E%TERNAL SHIELD 

Gd ID TO PLATE (G TO P) 

INPUT: (G1 TO H+K, BP + G2) 

O UTPUT: ~(P TO H+K r BP + 82) 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2 j9 

AVERAGE CHARACTERISTICS 

0.5 
15.0 
7.0 

pf 
pf 
Lf 

6.3 vo LTs 1200 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.5+0.( VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH .RESPECT TO CATHODE 

TOTAL DC AND PEAK 

-~INOICAT ES R LHAN6 E. 

lOO VOLTS 

2OO VOLTS 

ZOO VOLTS 

CONTINUED ON FOLLOWING PA6E 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLODMFI ELD. NEW JERSEY. U.S.A., AUGUST 1, 1952 PLATE s65?? 



60Q66 

TUNo•sOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

HORIZONTAL DEFLECTION AMPLIFIER A

PL AIE SUP,P LY VOLTAGE, DC (BOOST4DC POWER SUPPLY) ]]O VOLTS 
PLATE VOLTAGE S PEAK PUL SE A POSITIVE 6500 VOLTS 
PLATE VOLTAGE S PEAK PULSE, NEGATIVE jSOO VOLTS 
PLATE DISSIPATtON~B jH WATTS 
GRID #i VOLTAGE, PEAK PUL SE,NEGATIVE 33O VOLTS 
GRID #2 VOLTAGE S DC 22O VOLTS 
GRID #2 DISSIPATION 3.6 WATTS 
CATHODE CURRENT, AVERAGE 17Fj I,qA, 

CATHODE CURRENT S PEAK 610 ~M A. 
GRID #i CIRCUIT RE SISTANCE~ B ].,O MEGOHM 
BULB TEMPERATURE, (AT HOTTEST POINT) 220 °C 

AVERAGE CHARACTERISTICS 

PENTODE OPERATION: Eb =250V, Ec2 =150V, Ec1=-22. SV. 

PLATE CURRENT 65 MA. 

GRID #2 CURRENT j,8 MA. 

TRANSCONDUCTANCE ]300 µMHOS 
PLATE RESISTANCE, APPROX. jH,000 OHMS 

ZERO BIAS: Eb = 60V, Ec2 = 150V. (INSTANTANEOUS VALUES) 

PLATE CURRENT 345 Mq, 

GRID #2 CURRENT 2] MA. 

CUTOFF: Ib = 1 MA, Eb = 250 V, Ec2 = 150 V. 

GRID #1 VOLTAGE, APPROX. —42 VOLTS 

CUTOFF: Ib = 1 Ma, Eb = 5000 V, Ec2 = 150 V. 
GRID #1 VOLTAGE S APPROX. —jOO VOLTS 

TRIODE MU: Eb = Ec2 = 150 V, Ec1 =-22.5 V. 4.4 

SIN DILATES A CHANGE. 

A 
FOR OPERATION IN A 525-LIN E, j0-FRAME SYSTEM AG DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15'b OF ONE SCANNING CYCLE. 

R 
IN :i i-AGES OPERATING WITH GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OP EXCITATION. 

 J 



6DQ66 
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6DQ66 
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6DR4 

TUNc•so~ 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HIGH VOLTAGE—GAIN APPLICATIONS 

GLASS BULB 

OUTLINE DRAWING 

J EDEL 5-2 

BASE - E1-1 

IG 

H 

BOTTOM VIEW 

BASING DIAG RAN 

J EDEC 6BG 

THE 6DR4 IS A HIGH—MU TRIODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE AS A VOLTAGE AMPLIFIER, PHASE INVERTER, AND OTHER HIGH 
VOLTAGE—GAIN APPLICATIONS. THE 6DR4 IS ELECTRICALLY EQUIVALENT TO ONE 
SECTION OF THE 12AX7. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

1.7 pf 

1.6 pf 

0.46 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 15O 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3*-0.6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

BEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STAN OARD RS-2j9 

PLATE VOLTAGE 

POSITIVE DC GRID VOLTAGE 

NEGATIVE DC GRID VOLTAGE 

PLATE DISSIPATION 

C ONTINUEO ON FOLLOWING PAGE 

330 voLrs 
O VOLTS 

55 voLrs 
1.2 WATTS 

T UtiG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION. Dl00MFl ELD, NF.W JERSEY. U. S.A.. OCTOBER 1, 1961 PLATE M6284 



6DR4 

TUNG•SGL 

CONTINUED FROM PRECE OING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al  AMPLIFIER 

PLATE VOLTAGE lOO 25O VOLTS 

GRID VOLTAGE - - I.O -2.O VOLTS 

PLATE CURRENT O.5 Z.2 MA. 

PLATE RESISTANCE (APPROX.J HO OOO 62 500 OHMS 

TR AN $CONDUCTANCE I2SO 1600 1/-M HOS 

AMPLIFICATION FACTOR ZOO LOO 



6DR7 

- TUNG•SOL  ~ 

DOUBLE TRIODE 

MINIATURE TYPE 

e75' 
MAX ' 

2.375 
MAX 

2.625°
MAX 

I
I 

1 
GLASS BULB 

MINIATURE DUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEL 6-j 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5.3 VOLTS 900 MA. 

AC OR DC 

ANY MOUNTING POSITION 
2P 2K 

BOTTOM VIEW 

BASING DIAGRAM 
J ED EC 9MF 

THE 6DR7 ISA DOUBLE TRIODE WITH DISSIMILAR SECTION IN THE 9—PIN MINIATURE 
CONSTRUCTION. SECTION #1 HAS A HIGH MU AND IS INTENDED FOR USE AS A VER—
TICAL DEFLECTION OSCILLATOR. SECTION #2 HAS A LOW MU AND IS DESIGNED FOR 
USE AS A VERTICAL DEFLECTION AMPLIFIER. SECTION #2 OF THE 6DR7 IS IDENT—
ICAL TO SECTION #2 OF THE 6DE7. 

DIRECT INTER ELECTRODE CAPACITANCES — APPRox. 

GRID TO PLATE: (G TO P-) 

INPUT: G TO (H+K) 

OUTPUT: P TO (H+K) 

4.5 
2.2 

0.3u 

RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER A

TRIODE tl 
OSCILLATOR 

8.5 pf 
5.5 pf 

1.0 pf 

TRIODE f2 
AMPLIFIER 

MAXIMUM HEATER—CATHODE VOLTAGES

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAKIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE 
VOLTAGE (ASS. MAX.) 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 

MAXIMUM PLATE DISS IPATIONC

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 

330 275 

--- 15OG 
4OO 25O 
1.O 7.0 
ZO 5O~ 
7O 175 

Z.2 Z.2 

VOLTS 

VOLTS 

WATTS 

MA. 

MA• 

MEGOHMS 

COMTINUtU ON FOILOWIXU YAGt 

TUN G-SOL ELECTRIC INC. EL ECT0.0N TUBE DIVISION BL OOKFi EI D, NEW JER SE7, U. S. A, AUGUST 1, 1962 PLATE a65j9 



6DR7 

TUNG•=Ot 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

TRIODE E1 

25O 

TRIODE f2 

15O VOLTS 

GRfD pE1 VOLTAGE -3 —].7,5 VOLTS 

PLATE CURRENT j,4 35 MA. 

TRANSCONDUCTANCE j6OO 6500 µMHOS 

AMPLIFICATION FACTOR E4 ~-- 6.O 
PLATE RESISTANCE (APPROX.) 40 000 925 
GRID VOLTAGE FOR jb = 10 µA 5.5 --- voLTs 
GRID VOLTAGE FOR Ib = 50 µA --- -44 VOLTS 

PLATE CURRENT AT EC =-24 VdC jO MA. 

ZERO BIAS PLATE CURRENT 

Eb = 60 V; Ec = O (INSTANTANEOUS VALUES) 8O MA. 

—~ INDICATES A CHANGE. 

A 
FOR OPER ATIOX IM A 525-LINE, 30-FRAME SY ST EN AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR~TELEVI SIGN BROADCAST STATIONS: FEDERAL CONNUNI CATIONS COMMISSION•. THE DUTY CT CLE 
OF"TNE VOIT AGE PULSE NU ST NOT E%GEED 15f OF OME SCANNING CYCLE. 

D 
D ESI GX-MAXIMUM RATINGS ARE THE IINI TING VALUES EZPRESSED WITH RESPECT TO BOGIE TUBES AT WNI CM 
SATISFACTORY TUBE LIFE CAN BE E%PELTED TO OCCUR. TO OBTAIN SATI SF ACTORT CIRCUIT PER FORK ANCE, 
THEREFORE, THE EQUIPNENT DESIGNER NU ST ESTABLi SM THE CIRCUIT DESIGN SO TN AT XO DESIGN-NAZINUN 
VALUE IS E%CEEDED WITX A BOGIE TUNE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY=VOLTAGE VARIATION, EOU IPNENT COMPONENT VARI ATIOM, EQUIPNENT CONTROL ADJUSTMENT, LO AO 
VARIATION, AND ENVIRONMENTAL LON OITION S. 

C 
IN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEQUATE CATXODE BIAS RESISTOR OR OTN ER SUITABLE 
ME AXS IS REQUIRED TO PROTECT THE TUNE IX THE ABSENCE OF E%CITATION. 

SIMILAR TYPE REFERENCE: The 6DR7 is identical to the zoDR7 exce¢t jor heater 
ratings and heater warm—up time of the zoDR7• 



6DS5 

TUNG•SGL 
PENTODE 

MINIATURE TYPE 

3' 

r 4 MAx, i 
t ~ 

2 
3. 

8 
MAx 

25. 
B 

MAX 

II I I 

GLASS BULB 

UNIPOTENTIAL CATHODE 

HEATER 

6.3t10~ VOLTS 0.8 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

~ PIN BASE 

THE 6DS5 IS A BEAM POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR USE PRIMARILY IN THE AUDIO OUTPUT STAGES OF TELEVISION 
AND RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - AP~aox. 
WITHOUT EXTERNAL SnIELD 

GRID #1 TO PLATE 

GRID #1 TO CATHODE ~ GRID #}R HEA TER & GRID #2 

PLATE TO CATHODE 6 GRID #3~ HEATER & GRID #2 

0.19 µµf 
9.5 µµf 
6.3 ~f 

--► RATINGS 
INTERPRETED ACCORGING TO DESIGN MA%I MUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE (). 3*-lO$ VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM GRID #2 (SCREEN—GRID) VOLTAGE Z~5 VOLTS 

MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE O VOLT 

MAXIMUM PLATE DISSIPATION g WATTS 

MAXIMUM GRID #2 INPUT 2.2 WATTS 

MAXIMUM PEAK HEATER--CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOOA VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT 

ON BULB SURFACE) 25O ~C 

ATHE DC COMPONENT MUST NOT ExC EED 100 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CATHODE-BIAS OPERATION 

HEATER VOLTAGE 6. 3t 10% VOLTS 

HEATER CURRENT O.S AMP. 

PLATE SUPPLY VOLTAGE LOO 25O VOLTS 

GRID #2 VOLTAGE ZOO ZOO VOLTS 

C ATHODE—BIAS RESISTOR 1$O 27O OHMS 

PEAK AF GRID—N0.1 VOLTAGE 7.5 .9.2 VOLTS 

ZERO—SIGNAL PLATE CURRENT 34.5 27 MA. 

MAX.—SIGNAL PLATE CURRENT 32.5 25 MA. 

ZERO—SIGNAL GRID #2 CURRENT 3.5 j MA. 

MAX._SIGNAL GRID #2 CURRENT g 9 MA. 

PLATE RESISTANCE (APPR OX.) 2$ OOO 2$ OOO OHMS 

TRANSCOND UCTANCE G OOO S SOO µMHOS 

TOTAL HARMONIC DISTORTION LO LO PERCENT 

LOAD RESISTANCE G OOO $ OOO OHMS 

MAX.—SIGNAL POWER OUTPUT 2.S 3.G WATTS 

—► INDICATES A CHANGE. CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD. NEW JEP SET U. S. A.~ JUNE 1. 1960 PLATE •5865 



6DS5 

TUNc•so~ 
CONTINUED FROM. PRE CE DI NG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - coNr'D. 

FIXED-BIAS OPERATION 

HEATERVOLTAGE 6.3±ZO$ VOLTS 

NEATER CURRENT O.8 AMP. 

PLATE VOLTAGE QOO 25U VOLTS 

GRID #2 VOLTAGE ZOO ZOO VOLTS 

GRID #1 (CONTROL-GRID) VOLTAGE -],5 -$,5 VOLTS 

PEAK AF GRID #1 VOLTAGE 7.5 $,5 VOLTS 

ZERO-SIGNAL PLATE CURRENT 35 29 MA. 

MAX.- SIGNAL PLATE CURRENT 36 32 MA. 

ZERO-SIGNAL GRID #2 CURRENT 3 3 MA. 

MAX.- SIGNAL GRID #2 CURRENT 9 1O MA. 

PLATE RESISTANCE (APPROX.) '2$ OOO Z$ OOO OHMS 

T RA NSCONDUCTANCE 6 OOO 5 $OO µMHOS 

LOAD RESISTANCE 6 OOO $ OOO OHMS 

TOTAL HARMONIC DISTORTION 9 LO PERCENT 

MAX.-SIGNAL POWER OUTPUT 3 3,$ WATTS 

MAXIMUM CIRCUIT VALUES 

GRID #1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION 

FOR CATHODE-BIAS OPERATION 

0.1 
1.0 

ME GOHM 

ME GOHM 

EC1 0 

_2 

6DS5 
Ef = 6.3 Volts 
EoZ = 200 Volts 
 Ib 

 I Gz 

 ~~
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TENTATIVE DATA 6DS5 

^, 

— 

— 
— 

_ 
— 

— 

— 
—' 
— 

— 
— 

— 

— 

20 4 

~ 
R 

~~lT °lIT 
~ 

a>< 

'0  15 
\T~Tq( 

3 

a 
T/ f- 

~ I
~ 

\~N .~ 
i 

A
L
 
H
A
R
M
O
N
I
C
 
DI

 

~
 

o
 

P
O
W
E
R
 
O
U
T
P
U
T
 

N
 ~~ ~~' 

6DS5 

Et = 6.3 Volts 
Eb = 250 Volts 

= ECz 200 Volts 
Eci =-8.5 Volts ~ , , 

~ Esi9= 6 Volts (RMS) 

0 0
0 2 5 50 75 100 125 . 

LOAD RESISTANCE - KILONMS 

TUNG-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JER SET, U.S.R. JULT 1, 1957 PLATE #5030 
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6DT4 

TUNG•SOt 

DIODE 

DIODE 

1.188" 
MAX FOR 

DAMPER SERVICE 

3.250" IN COLOR 
T-9 MAX 

T.V. RECEIVERS 
3.812" 
MAX 

ANY MOUNTING POSITION 

GLASS BULB 

SHORT INTERMEDIATE 
SHELL OCTAL 5 PIN 

BASE BS-65 
OUTLINE DRAWING 

JEDEC 9.44 

JEDEC 4CG 

SOCKET TERMINALS 
1,2,4 AND 6 

SHOULD NOT BE USED AS 
TIE POINTS 

THE 6DT4 IS AHEATER-CATHODE TYPE DIODE DESIGNED FOR USE AS THE DAt•:1PER DIODE IN THe" 

HORIZONTAL-DEFLECTION CIRCUIT OF COLOR TELEVISION RECEIVERS. IT IS CAPABLE OF 

HANDLING THE HIGHER DISSIPATIONS AND VOLTAGES OF COLOR APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

HEATER TO CATHODE 3.5 =~ 

PLATE TO CATHODE AND HEATER 7.5 F~ 

CATHODE TO PLATE AND HEATER 1C.0 Ff 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES- SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1.2 AMPS. 

MAXIMUM HEATER -CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK S, SOG VOLTS 

CONTINUED ON FOLLOWING PAGE 

TDNO-SOL ELF CTftIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NF.W JERSEY, U. S, A., NOVEMBER ], 196? PLATE A6815 



6DT4 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

TV DAMPER SERVICE 
DESIGN MAXIMUM RATINGS •SEE EIA STANDARD RS•239 

PEAK INVERSE PLATE VOLTAGE 5,500 VOLTS 

PEAK PLATE CURRENT 1,450 MA 

DC PLATE CURRENT 235 MA 

PLATE DISSIPATION 7.5 WATTS 

CHARACTERISTICS 

TUBE VOLTAGE DROP AT 16= 350 MA 28 VOLTS 
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6DT5 

TUNG•SOL 

BEAM-POWER PENTODE 

MINIATURE TYPE 

. g . 
MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE 

SMALL- BUTTON 
q rIN BgSE 

9Nx 

THE 6DT5 IS A BEAM POWER PENTODE IN THE 9-PIN MINIATURE CONSTRUCTION. IT 

IS DESIGNED FOR SERVICE AS A VERTICAL DEFLECTION OUTPUT AMPLIFIER IN 

TELEVISION RECEIVERS UTILIZING A 110° DEFLECTION ANGLE PICTURE TUBE AND 

A B+ SUPPLY VOLTAGE OF 250 VOLTS. IT HAS HIGH ZERO BIAS PLATE CURRENT 

AND A HIGH PLATE CURRENT TO GRID #2 CURRENT RATIO. EXCEPT FOR HEATER 

4ATINGS AND WARM-UP TIME, THE 6DT5 IS IDENTICAL TO THE 12DT5 & 25DT5• 

GRID #1 TO PLATE 

INPUT 

O UTFU? 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL $WELD 

RATINGSA
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION SERVICES

DEFLECTING 110° PICTURE TUBE 
HEATER VOLTAGE 

`.AAXIMUM PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (A D.S. MAX.) 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PEAK NEGATIVE PULSE GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM CATHODE CURRENT: 

AVERAGE 

PEAK 

MAXIMUM HEATER POSITIVE OR NEGATIVE WITH RESPECT TO ~ 

CATHODE (TOTAL DC AND PEAK) 

MAXIMUM GRID #1 CIRCUIT VALUES 

FIXED BIAS 

CATHODE 61Afi 

HEATER WARM-UP TIME (APPR OX.)*

CONTINUED ON FOLLOWING PAGE 

0.57 
12.5 
4.9 

6.3 
315 

2 200 
285 

-250 
9.0 
2.0 

µµf 

~µ~f 

µµf 

VOLTS 

V OITS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

WATTS 

55 MA. 

190 MA. 

200 VOLTS 

0.5 
_l,Q 

'. t_ . 0 

MEGOHM 

ME GOHM 
SECONDS 

SUNG-SOL ELELT0. I.L INC. ELECTRON TUBE DIVISION BLOOMFIELD, XEW JER $EY, U. $, A. MARCH 1, 1959 PLATE N544j 



6DT5 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE C~.j 6.3 6.3 VOLTS 

HEATER CURRENT )_.L 1.Z 1.Z AMP. 

PLATE VOLTAGE 6O HO r 250 VOLTS 

GRID #2 (SCREEN) VOLTAGE 15O Z5O 'LSO VOLTS 

GRID #1 VOLTAGE OE OE —16,5 VOLTS 

TRANSCOND UCTANCE --- -- 6 ZOO µMHOS 

PLATE CURRENT —+ 95 145E 44 Mq. 

GRID #2 CURRENT —► $,5 19F 1.~ MA. 

GRID #1 CUTOFF VOLTAGEG --- --- —35 VOLTS 

A DESI GN-MAXI MUN ftATI NGS ARE THE LIMITING YAL UES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WXILH 
SATISFACTORY TUBE II FE LAX eE E%PELTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT OESIGXER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT MO DESIGN-MA%IMUM 
VALUE IS EXLEEDEO WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT LONTR OL ADJUSTMENT, LOAD 
VARIATION, AND ENVIRONMENTAL CONDITIONS. 

FOR OPERATION IN A 525-LI XE, j0-FR AME SYSTEM AS DESCRIBED IX "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BR OADC RST STATIONS: FEDERAL LOMMUNIL ATI ONS COMNI SSI ON", 1HE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15Y OF ONE SCANNING CTCL E. 

IX STAGES OPERATING WI TM GRID LEAN BIAS, AN ADEQUATE LATH ODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

E APPLIED FOR SNORT INTER VAI (MAXIMUM OF 2 SECONDSI SO AS XOT TO DAMAGE TUBE. 

F 
T NE SE VALUES LAN BE MEASURED BY A METHOD INVOLVING A RE-CURRENT WAVEFORM SUCH THAT THE PLATE 
DISSIPATION AND GRID W2 INPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE 
TUBE. 

C'F OR PLATE CURRENT OF 100 TAMPER ES. 

~H EATE.R WARM-UP TIME IS DEFINED A8 THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

804 OF ITS RATED VOLTAGE AFTER APPLYING N TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL ME ATBR OPERATING 

RESISTANCE. 

ADC COMPONENT MUST NOT. EXCEED 100 VOLTS. 

-~ INDICATES A CHANGE. ~~~ 

i 



6DT5 
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EoZ = 150 Volts Ici = 0 

_~ 

—6• 

I 

—10

—12 
—14 

 ~16

100 200 300 400 5001
PLAT TS E V OL 

I I I I I I I I I I I I I ! 1 1 1 1 1 1 1111 1_ I I l

250 

200 

N 
W 

W 15e a 
a_ 
J 
J 

2 

W 

C SOD 
J 
a 

50 

6DT5 
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I UNO-5•rL '.'I ECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI E~_D NE► JERSEY. U.S.R. NRRLH 1. 1959 PLATE i/5444 



6DT5 

25 
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Ef = b.3 Volts 
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6DT6 

ruNo•so~ 

PENTODE 

~~'~ 
M<%. 

r-s 

z 

GLASS BULB 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3f10~ VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

'J PIN BASE 

7EN 

THE 6DT6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 

IT IS INTENDED FOR USE AS AN FM DETECTOR IN TELEVISION RECEIVERS. DE-

SIGNED 50 THAT GRID #1 AND GRID #3 CAN-EACH BE USED AS INDEPENDENT SHARE 

CUTOFF CONTROL ELECTRODES, THE TUBE MAY ALSO BE USED IN DELAY CIRCUITS, 

GAIN—CONTROLLED AMPLIFIER CIRCUITS, AND MIXER CIRCUITS. WITH THE EXCEP—

TION OF HEATER WARM—UP TIME AND HEATER CHARACTERISTICS, IT IS IDENTICAL 

TO THE 3DT6. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI TX EXTERNAL SMI EL D, e916, COXNELTEO TO CATXODE 

GRID #1 TO PLATE 

GRID #1 TO GRID N3 

GRIO #3 TO ALL OTHER ELECTRODES 

GRID #1 TO GRIO #2, GRID #5, HEATER, 

AND INTERNAL SHIELD AND CATHODE 

GRID #3 TO PLATE 

0.02 uuf 

D.1 uu.f 
6,1 LUr.f 

5.8 µuf 
1,4 uµf 

RATINGS 
INTERPRETED ACCOR OI MG TO DESIGN MAXIMUM SYSTEM 

FM DETECTOR SERVICE 

HEATER VOLTAGE 6. 3f 1O$ ~ VOLTS 

MAXIMUM PLATE VOLTAGE 330 ~ votTs 
MAXIMUM GRID. #3 (SUPPRESSOR) VOLTAGE 2$ ~ VOLTS 

MAXIMUM GR-ID #2 SUPPLY VOLTAGE 33O ~ VOLTS 

MAXIMUM GRID #2 (SCREEN) VOLTAGE SEE RATING CHART 

MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE O VOLTS 

MAXIMUM PLATE DI-SSIPATION 1~.7 F WATTS 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP .TO 165 VOLTS 1.1 ~' WATTS 

FOR GRID #2 VOLTAGES BETWEEN 165 AND ~30.VOLTS SEE RATING CHART 

M AX 6MUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 20O VOLTS 

HEATER POSITIVE ylITH RESPECT TO CATHODE LOOA VOLTS 

HEATER WARM—UP TIME (AP PROX.) * 11 SECONDS 

ATME OC COMPONENT NUST XOT E%GEED 100 VOLTS. 
x 
NEATER WARN-UP TINE IS DEFT XEO AS THE TI NE'REQUIRED FOR TXE VOLTAGE ACROSS TXE NEATER TO REALX 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RAT EO NEATER VOLTAGE- TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF YALllE j TIMES TXE NONIXAL NEATER OPERATING 
RESISTANCE. ' 

CONTINUED ON FOLLOWING PAGE 

~ INDICATES A CN ANGE. 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFIELD, NEW JERSET, U.S.A. SEPTENB~^ 1, 19 ̀,~ Pi.ATE W5Fll 



6DT6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID #3 SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

CATHODE-BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE: 

GRID #1 TO PLATE 

GRID #3 TO PLATE 

GRID_#1 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 10 µAMP 

GRID #3 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 10 µAMP 

PLATE CURRENT 

GRID #2 CURRENT 

6.3f10~ voLTs 
O.3 AMP. 

IFjO VOLTS 

O VOLTS 

lOO VOLTS 

560 OHMS 

0.15 ME GOHM 

80O µMN03 

515 µMHOS 

—4.5 VOLTS 

—3.5 voLTs 
1.1 MA. 

2.1 MA. 

TYPICAL OPERATION IN THE ACCOMPANYING LOCKED-OSCILLATOR, 
QUADRATURE-GRID FM DETECTOR CIRCUIT 
AT A CARRIER FREQUENCY OF 4,5 MC: 

INPUT SIGNAL TO GRID OF DRIVER TUBE 15 200 S00 MV RMS 

PLATE SUPPLY VOLTAGE 250 25O 250 VOLTS 

GRID #3 VOLTAGE (OBTAINED FROM 
A 560000-OHM RESISTOR) —5 —6 —6.4 VOLTS 

GRID #2 SUPPLY VOLTAGE ZOO LOO ZOO VOLTS 

CATHODE-BIAS RESISTOR 560 560 560 OHMS 
PLATE LOAD RESISTOR 0.27 0.27 0.27 MEGOHM 

PLATE CURRENT 0.23 0.22 0.21 MA. 
GRID #2 CURRENT 3,4 5.5 6 Mq. 

GRID #1 CURRENT 0,013 O.6 O.8 MA. 

,BANDWIDTH: 
FOR A TOTAL HARMONJC DISTORTION 

OF 10 PERCENT 65 120 ].1H KC 

AM REJEC T.ION (APPROX.)B 33 29 2H OB 
AUDIO OUTPUT VOLTAGE (RMS, APPROX.): 

WITH +y, 5-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 5.5 6.5 7,5 VOLTS 

WITH ±z5 -KC DEVIATION FROM 
MEAN VALUE OF 4.'S MC 17 21 23 VOLTS 

TOTAL HAR MONK DISTORTION: 

WITH +_ 25- KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 2 j 4 PERCENT 

SENSITIVITY: 

WITH +~,~5-KC DEVIATION FROM 
MEAN VALUE OF ¢,5 MC 

WITH +~25-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

MAXIMUM CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE. 
FOR FIXED-BIAS OPERATION 0.25 MEGOHM 

B 

5C MILLIVOLTS 

15° MILLIVOLTS 

FOR CATHODE-BIAS OPERATION O.5 MEGOHM 

R A710 OF THE AU O10 OUTPUT VOLTAGE PRODUCED BY j0-PERCENT AMPLITUDE MODULATION OF THE 4. 5-MC 
CARRIER FREQUENCY 70 7ME AUDIO OUTPUT PRODUCED BY t 25-NC DEVIATION F0.0M THE 4.5-MC CARRIER 
FREQUENCY. WI TM A MODULATING FR EQU EXCY OF 400 LPS IX BO TM CASES. 

CSI GN AL LEVEL AT WHICH DETECTOR CIRCUIT WILL HANDLE THE INDICATED DEVIATION IN FREQUENCY FROM 
TXE MEAN VALUE OF 4.5 MC, BEFORE DISTORTION OCCURS. 

~ INDICATES A CHANGE. 



TENTATIVE DATA 6DT6 

O II 
CI

4.5Mc 
INPUT 

O 

TUNo•ao~ 

LOCKED-OSCILLATOR, QUADRATURE-GRID DETECTOR CIRCUIT 
UTILIZING TYPE 6DT6 

TYPE 
6AU6 ~ \ 

/ _~ 

B-

6 3 
VOLTS 

+150 
VOLTS 

C1: 47WAf, 400 VOLTS L1: 

C 2 C 3:0. O]{t f, 400 VOLTS 

C4: 0.01µf, 200 VOLTS 
R1: 

C5: 18µu f, 200 VOLTS 
R2: 

C6: 0.05U.f, 200 VULTS 
R3: 

C7: 100 TO 1000µµf, 
400 VOLTS R 4: 

CB: 0.0]µf, 400 VOLTS R 5: 

TYPE 
6DT6 

TI

SLUG-TUNED IMOU CTOR 
WI TX 0 OF 50 AND 
TUNEABLE TO 4.5-M C. 

100000 OHMS, 0.5 WATT 

12000 OHMS, 0.5 WATT 

1000 OX MS, 0.5 WATT 

560 OnXs, 0.5 wniT 

560000 OHM s, 0.5 WATT 

+100 
VOLTS 

+250 
VOLTS 

R6: 270000 DnM s, 0.5 watt 
R7: 0.5 MEGOXX POTENTIOMETER 

Tl: SLUG-TUNED, BI FIL AR 
WOUXD IF TRANSFORMER 
WITH RATIO OF 1:1.5, 
Q~ 60, AND TUNEABLE 
TO 4.5-MC WITH TUBE AND 
WIRING CAPACITANCE. 

TUN G-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLDDMFI EL D, MEW JER SE T, U.S.A. DECEMBER 1, 1955 PLATE i453fi 



6DT6 TENTATIVE DATA 
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TENTATIVE DATA 6DT6 
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6DT6 TENTATIVE DATA 
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T€NTATIVE DATA 6DT6 
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 6DT6 ~~~~~~~~~~~~~~ 
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TENTATIVE DATA 6DT8 

7' 
B -{ 

~MAX. I 
1 f 
Is' 

1 16 
MAX. 

23. 
16 

MAX.
_.~_ 

GLASS BULB 

II I II 

TUNo•so~ 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON 
q—PIN NOVAL 

90E 

THE 6DT8 IS A GENERAL—PURPOSE HIGH—MU TWIN TRIODE OF THE }PIN MINIATURE 

TYPE INTENDED FOR USE AS AN RF AMPLIFIER AND AS A COMBINED OSCILLATOR—

MIXER IN FM TUNERS. THIS TUBE IS ALSO USEFUL IN A WIDE VARIETY OF APPLI—

CATIONS IN RADIO AND TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACTANCES - APPRox. 
wITM EKTERN AL SHIELD 

GRID—DRIVE OPERATION:A

GRID TO PLATE 

GRID TO CATHODE, HEATER k I .S. 

PLATE TO CATHODE, HEATER 6 I .S. 

NEATER TO CATHODE 

CATHODE—DRIVE OPERATION:B

CATHODE TO GRID, HE ATER~ y I.S. 

PLATE TO GRID, HEATER S & I .S. 

WIT tl WIT t2 

1.6 1.6 nµf 
2.7 2.7 µµf 

1.6 1.6 µµf 

3.0 3.0 µµf 

5.3 µµf 
2.8 µµf 

RATINGS 
I XTERPRETED ACCORDING TO DESIGN CENTER STSTEM 

CLASS Al AMPLIFIER 

EACH UNIT 

HEATER VOLTAGE 6.j VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID VOLTAGE: 

NEGATIVE BIAS VALUE 5O VOLTS 

MAXIMUM PLATE DISSIPATION 2,5 WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE QOOC VOLTS 
MAXIMUM GRID —CIRCUIT RESISTANCE: 

FOR F IXED—BIAS OPERATION 0,25 ME GOHM 

FOR CATHODE—BIAS OPERATION j ME GOHM 

AwITH E%TERNAI SHIELD, 4j15 CONNECTED TO CATHODE OF UNIT UNDER TEST. 

BWI TH E%TERN AL SMIEL D, Nj15, CONNECTED TO GRID OF UNIT UNDER TEST. 

COC COMPONENT MUST NOT E%GEED 100 VOLTS. 

CONTINUED ON POLL OWIXG PAGE 
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6DT8 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH UNIT 

HEATER VOLTAGE 6.3 6.3 voLTs 

HEATER CURRENT O.3 O.3 AMP. 

PLATE—SUPPLY VOLTAGE ZOO 25G VOLTS 

CATHODE—BIAS RESISTOR 270 200 OHMS 

AMPLIFICATION FACTOR 60 60 
PLATE RESISTANCE (APPROX.) 15 000 10 900 OHMS 

TRANSCOND UC TANCE 4 000 5 500 µMHos 

PLATE CURRENT 3.] lO MA. 

GRID VOLTAGE (APPROX.) FOR PLATE 

CURRENT OF 10 µA. —5 —12 VOLTS 
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TENTAT i VE DATA 6 DT8 
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jENTATIVE DATA 6DW5 

GLASS BULB 

TUNG•SOL 

BEAM POWER PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTGM VIEW 
SMALL BUTTON 
q PIN BASE 

9CK 

THE 6DW5 IS A BEAM POWER PENTODE IN THE 9-PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED PRIMARILY FOR VERTICAL DEFLECTION AMPLIFIER SERVICE IN TELE-
VISION RECEIVERS EMPLOYING 110° DEFLECTION SYSTEMS. IT HAS A HIGH ZERO 
BIAS PLATE CURRENT AND IS DESIGNED TO OPERATE AT RELATIVELY LOW B SUPPLY 
VOLTAGES. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME THE 6DW5 IS 
IDENTICAL TO THE 12DW5• 

DIRECT INTERELECTRODE CAPACITANCES 
wITnOUT ExTERN nL SHIELD 

GRID TO PLATE: (G1 TO P) 

INPUT; (G1 TO H+K) 

OUTPUT: (P 70 H+K) 

.4a f 

µµf 

uµf 

RATINGS" 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIERS 

(PENTODE CONNECTED) 
HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM DC PLATE VOLTAGE 330 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 22O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ASS. MAX.) 2 ZOO VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 250 VOLTS 
MAXIMUM PLATE DISSIPATIONC 11 WATTS 

MAXIMUM GRID #2 ~D ISSIPATIONC 2,cj WATTS 

MAXIMUM AVERAGE CATH ODE CURRENT bj MA. 

MAXIMUM PEAK CATHODE CURRENT 225 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 
SELF BIAS 2.2 MEGOHMS 

CONTINUED OM FOLLOWING PnGE 
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6DW 5 TENTATIVE DATA 

TUNB•S8L 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTlo. 
INTERPRETED ACCORDING TO DESIGN LERTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIERS

(PENTODE CONNECTED) 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

200 

100 
200 

2Q0 VOLTS 

100 VOLTS 
ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
VERTICAL DEFLECTION AMPLIFIERS

(PENTODE CONNECTED) 

HEATER VOLTAGE C•3 VOLTS 

HEATER CURRENT j.Z AMA. 

PLATE VOLTAGE 'ZOO VOLTS 

GRID #1 VOLTAGE -ZZ.S VOLTS 

GRID #2 VOLTAGE j5O VOLTS 

PLATE CUR Rf NT 55 MA. 

GRID #2 CURRENT 2.O MA. 

T RgNSCONDUCTANCE .5 5OO µMHOS 

PLATE RESISTANCE (APPR OX.) j5 OOO OHMS 

GRID VOLTAGE FOR Tb = o. i. Mq. -55 VOLTS 

ZERO BIAS WITH Eb =60VDC; EC1 -O; EC2 - 150VDC (INSTANTANEOUS VALUES) 

PLATE CURRENT 'zGO MA. 

GRID #2 CURRENT 'ZO MA. 

TRIODE AMPLIFICATION FACTOR WITH Eb =Ec2=150 V~ Eci—  22.5 4.3 

A DESI GX-MA%IMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
S ATI SFACTOftY TUBE LIFE CAN BE EXP ELTEO TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT OE SIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 TN AT NO DESI GX-MAXIMUM 
VALUE IS E%CEEDED WITH A BOGIE TUBE UXO ER THE WORST PROBABLE OPERATING CONDITIONS WI TN RESPECT 
TO SUPPL T-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION, AXD ENVIRONMENTAL CONDITIONS. 

6 
FOR OPERATION IN A 525-LIME, 30-FRAME SYSTEM AS DESCRIBED IX "STANDARDS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FED ER AL'COMMUXICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%LEEO 154 OF ONE SCANNING CYCL E. 

CIN STAGES OP ER ATI N6 WITH GRID LEAK BIAS, AM ADEQUATE CATN ODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN TXE ABSENCE OF E%CITATION. 



TENTATIVE DATA 6DX8 

GLASS BULB 
6-3 

TUNG•SOl 

TRIODE-PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

NEATER 

6.3 VOLTS 0.72 AMP. 

ANY MOUNTfNG POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9H% 

THE 6DX8 IS A TRIODE-PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE 
TRIODE SECTION IS DESIGNED FOR USE IN CIRCUITS FOR KEYED A.G.C. SYNC-
SEPARATION, SYNC-AMPLIFICATION AND NOISE SUPPRESSION; THE PENTODE SECTION 
I5 DESIGNED FOR USE AS A VIDEO AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

GRiD #1 TO ALL OTHER ELEMENTS EXCEPT PLATE 

PLATE TO ALL OTHER ELEMENTS EXCEPT GRID #1 

PLATE TO GRID #1 (MAX.) 

GRID #i TO HEATER (MAX.) 

PENTODE 
SECTION 

9.0 
u.5 
0.] 
0.1 

TRIODE 
SECTION 

4.0 
2.3 

2.7 
0.1 

pf 
pf 
pf 
pf 

BETWEEN TNIODE AND PENTODE SECTION: 

TRIODE PLATE TO PENTODE GRID #1 (MAX.) 0.01 pf 
TRIODE GRID TO PENTODE GRID #i (MAX.) 0.01 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 300 3OOA VOLTS 

MAXIMUM PEAK PULSE PLATE VOLTAGE AT 

PLATE CURRENT MAX. O.1 MAMP B GOO VOLTS 

MAXIMUM PLATE DISSIPATION 4 1 WATTS 

MAXIMUM GRID #2 VOLTAGE 300 VOLTS 

MAXIMUM GRID #2 DISSIPATION 1.7 WATTS 

MAXIMUM CATHODE CURRENT LIO 12 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 1 1 ME 6. 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

WITH CATHODE RESISTOR 2 3 MEG. 

MAXIMUM VOLTAGE BETWEEN HEATER h CATHODE 200 200 VOLTS. 

MAXIMUM CIRCUIT RESISTANCE BETWEEN 

HEATER & CATHODE 20,000 20,000 OHMS 

CONTINU EO ON FOLLOWING PAGE 
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6DX8 TENTATIVE DATA 

TUNO•=OL 

C ONTINUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 
SECTION 

PENTODE SECTION 

PLATE VOLTAGE ZOO 17O ZOO Z2O VOLTS 

GRID #2 VOLTAGE 17O 2OO 22O VOLTS 

GRID #1 BIAS -1.7 -2.1 -2.0 -3.4 VOLTS 

PLATE CURRENT 3 18 18 18 MAM 

GRID #2 CURRENT 3 3 3 MA. 

rRANscoNoucrANCE 4000 11000 10400 10000 /tMHOS 
PLATE RESISTANCE O.1 0.13 0.15 ME G. 

AMPLIFICATION FACTOR OF GRID 

#2 WITH RESPECT TO GRID #1 36 36 36 
AMPLIFICATION FACTOR 65 

APOSITIVE AND NEGATIVE. 

BMA%. PULSE DURATION 18¢ OF A CYCLE WITH A MA%I4U4 OF 18 MICROSECONDS. 
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TENTATI V E DATA 6DX8 
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6DX8 TENTATIVE DATA 

6DX8 
TRIODE SECTION 

Eb = 200 Volts 

GRID 
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TENTATIVE DATA 6DY7 

GLASS BULB 

TUNG•SOL 

DUAL PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR OC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

g PIN OCTAL 

8JP 

THE 6DY7 IS A DUAL BEAM POWER PENTODE IN THE 8 PIN OCTAL CONSTRUCTION. IT 
IS DESIGNED FOR APPLICATION IN STEREOPHONIC SOUND SYSTEMS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEMA

EACH SECTION 
HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 

SELF BIAS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

6.3 VOLTS 

LIDO VOLTS 

3OO VOLTS 

I5 WATTS 

2.O WATTS 

O.l MEGOHM 

O.L17 ME GOHM 

ZOO VOLTS 

LOO VOLTS 

ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS - EACH SECTION 

HEATER VOLTAGE 5.3 VOLTS 

HEATER CURRENT Z.2 AMPS. 

PLATE VOLTAGE 250 VOLTS 

GRID #2 VOLTAGE 25O VOLTS 

GRID #1 VOLTAGE -12.5 VOLTS 

PLATE CURRENT 5O MA. 

GRID #2 CURRENT 3,O MA. 

TRANSCONDUCTANCE E) OOO µMHOS 

PLATE RESISTANCE (APPROX.) 28 OOO OHMS 

CONTINUED ON FOLLOWING PAGE 
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6DY7 TENATIVE DATA 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNTlo. 
CLASS AB1 AMPLIFIER (TWO SECTIONS IN PUSH—PULL) 

HEATER VOLTAGE (,3 (.3 VOLTS 
HEATER CURRENT I.`2 I.2 AMP. 
PLATE VOLTAGE 25O 4OO VOLTS 

GRID #2 VOLTAGE 250 25O VOLTS 

GRID #1 VOLTAGE —Z6 -ZO VOLTS 

PEAK AF GRID TO GRID VOLTAGE 32. 4O VOLTS 

ZERO SIGNAL PLATE CURRENT ]] 58 MA. 

MAXIMUM SIGNAL PLATE CURRENT ]4 ]4 MA. 

ZERO SIGNAL GRID #2 CURRENT 3,5 L.] MA. 
MAXIMUM SIGNAL GRID #2 CURRENT 15.5 14,0 MA. 

LOAD RESISTANCE (PLATE TO PLATE) 9 000 I4 000 OHMS 
MAXIMUM S16NAL POWER OUTPUT I]. 20 WATTS 
TOTAL HARMONIC DISTORTION Z.5 2.0 PERCENT 

CLASS Al — SINGLE SECTION S

PLATE VOLTAGE Z5O VOLTS 

GRID #2 VOLTAGE Z5O VOLTS 

GRID #1 VOLTAGE —1'2.5 VOLTS 

PEAK AF SIGNAL VOLTAGE 12.5 VOLTS 

ZERO SIGNAL PLATE CURRENT 5O MA. 

MAXIMUM SIGNAL PLATE CURRENT 45 MA. 

ZERO SIGNAL GRID #2 CURRENT 3.O MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 9.O MA. 

LOAD RESISTANCE 5 000 OHMS 

MAXIMUM SIGNAL POWER OUTPUT 5.O WATTS 

TOTAL HARMONIC DISTORTION 9,O PERCENT 

A 

DESIGN—MAXIMUM RATINGS ARE LIMITING VALUES OF OPERAT ING ANU ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SP ECIFIEO TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SX OU LD 
NOT RE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TM ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND TN ROUGHOUT LIFE NO DESIGN—MA%IMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLT—VOLTAGE VARIATION, EQUIPMENT COMPONENT VARI ATION~ 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVI RON ME NTIL CONDITIONS. 

H 
THE EFFECTS OF CROSS—COUPLING BETWEEN SECTIONS, WITH BOTH SECTIONS OPERATING SIMULTANEOUSLY 
AS SINGLE CHANNEL CLASS Al AMPLIFIERS, IS 50 db DOWN. 



6DZ4 

TUNG•SGL 

TRIODE 

MINIATURE TYPE 

• 

MEDIUM MU TRIODE 

FOR 

UHF OSCILLATOR SERVICE 
II '' 750 
f~"MAX.-~ 

1.75 
MAX 

1.50 
MAX. ANY MOUNTING POSITION 

GLASS BULB 
MINIATURE BUTTON 

7 PIN BASE E7-1 
OUTLINE DRAWING 

JEDEC 5.1 

COATED UNIPO TENTIAL CATHODE 

BOTTOM VIEW 

BASING DIAGRAM 
7 DK 

THE 6DZ4 IS A MEDIUM MU TRIODE IN THE 7 PIN MINIATURE CONSTRUCTION.IT IS DESIGNED FOR 

UHF OSCILLATOR SERVICE. EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 6DZ4 

IS IDENTICAL TO THE 2DZ4 AND THE 3DZ4. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD 

GRID TO PLATE 

INPUT: GTO (H+K+E.S. ) 

OUTPUT: PTO (H + K + E.S. ) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-]39 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH-RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

6.3 VOLTS 

1.P. 

2? 

225 N.A. 

6.3 * 0.6 VOLTS 

50 VOLTS 

25 VOLTS 

50 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6DZ4 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

UHF OSCILLATOR SERVICE 

PLATE VOLTAGE 135 VOLTS 

NEGATIVE GRID VOLTAGE 50 VOLTS 

PLATE DISSIPATION 2.3 WATTS 

CATHODE CURRENT 20 MA. 

GRID CURRENT ~ MA. 

CHARACTERISTICS AND TYPICAL OPERATION 

CLA55 AI AMPLIFIER 

PLATE SUPPLY VOLTAGE 80 VOLTS 

PLATE DROPPING RESISTOR 2,700 OHMS 

PLATE CURRENT IS MA. 

TRANSCONDUCTANCE 6,700 yMHOS 

AMPLIFICATION FACTOR 14 

PLATE RESISTANCE APPROX. 2,000 OHMS 

GRID VOLTAGE FOR 1y=20 µC APPROX. -11 VOLTS 

OSCILLATOR AT 1000 Mc/s 

MEASURED IN JEDEC STANDARD OSCILLATOR NO. 400 

PLATE SUPPLY VOLTAGE 60 VOLTS 

PLATE DROPPING RESISTOR 2,700 OHMS 

GRID RESISTOR 10,000 OHMS 

PLATE CURRENT 15.5 MA. 

GRID CURRENT APPROX. 800 µA 



TENTATIVE DATA 6DZ7 

i 

i 

GLASS BULB 

TUNO.80L 

TWIN PENTODE 

COATED UNIPO TENTIALCATHO DE 

HEATER 

6.3 VOLTS 1.52 AMP. 

AC OR DC 

ANY MOUNTINGPOSITION 

BOTTOM VIEW 

SHORT MEDIUM SHELL 
8 PIN OCTAL 

BJ P-

THE 5DZ71S A TWIN POWER PENTODE ESPECIALLY SUITABLE FOR COMPACT STEREO 
SYSTEMS. IT IS DESIGNED FOR USE IN THE OUTPUT STAGE OF HIGH-FIDELITY AUDIO 
AMPLIFIERS. 

DIRECT INTERELECTRODELAPACITANCES - approx. 

WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE .07 0.5 µµf 
INPUT 11 11 µµf 
OUTPUT 5.0 5.0 µµf 
GRID #1 ,SECTION 1 TO GRID µ1 ,SECTION 2 0.03 µµf 

PLATE, SECTION 1 TO PLATE, SECTION 2 1.5 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

A 

HEATER VOLTAGE 6.3 VOLTS 
MAXIMUM PLATE VOLTAGE 440 VOLTS 
MAXIMUM SCREEN VOLTAGE 300 VOLTS 
MAXIMUM PLATE DISSIPATION 13.2 WATTS 
MAXIMUM SCREEN DISSIPATION, TOTAL 4.0 WATTS 

A 
EACH SECTION UNLESS OTHERWISE INDICATED. 

CONTINUED ON FOLLOWING PAGE 
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6DZ7 TENTATIVE DATA 

~  TUNIi•80L  

CONTINUED FROM PRECEDING PAGE 

RATINGS - cont'd. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMA

HEATER VOLTAGE 6.3 VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.27 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS -EACH SECTION 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT 1.52 AMP. 
PLATE VOLTAGE 250 VOLTS 
SCREEN VOLTAGE 250 VOLTS 
GRID #1 VOLTAGE - 7.3 VOLTS 
PLATE RESISTANCE (APPROX.) 38000 OHMS 
TRANSCONDUCTANCE 11300 µMHOS 
PLATE CURRENT 48 MA. 

SCREEN CURRENT 5.5 MA. 

PUSH-PULL CLASS AB1 AMPLIFIER -SINGLE TUBE 

HEATER VOLTAGE 

HEATER CURRENT 

FIXED 

BIAS 

CATHODE 

BIAS 

6.3 

1.52 

VOLTS 

AMP. 

PLATE VOLTAGE 400 300 VOLTS 

SCREEN VOLTAGE 250 250 VOLTS 
GRID #1 VOLTAGE -11 --- VOLTS 
CATHODE-BIAS RESISTOR --- 120 OHMS 
PEAK AF GRID-TO-GRID VOLTAGE 22 22 VOLTS 
Z ERO-SIGNAL PLATE CURRENT 40 66 MA. 
MAXIMUM-SIGNAL PLATE CURRENT 100 80 MA. 
ZERO-SIGNAL SCREEN CURRENT 4.0 7.0 MA. 
MAXIMUM-SIGNAL SCREEN CURRENT 13 15 MA. 
EFFECTIVE LOAD RESISTANCE, PLATE-TO-PLATE 9000 9000 OHMS 
TOTAL HARMONIC DISTORTION 2.5 3.5 PERCENT 
MAXIMUM-SIGNAL POWER OUTPUT 18 12 WATTS 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLI• 
CABLE TO A BOGEY TUBE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD NOT 
BE EXCEEDED UNDER THE WORS7 PROBABLE CONDITIONS. THE TUBE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE TUBE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN TUBE CHARACTERISTICS THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN• 
MA%IMUM VALUE FOR THE INTENDED SERVICE IS E%GEED ED WITH A BOGEY TUBE UNDER THE WORST PROB• 

ABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT 

VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRON• 
MENTAL CONDITIONS. 

A 
EACH SECTION UNLESS OTHERWISE INDICATED. 
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TENTATIVE DATA 6DZ 7 
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TENTATIVE DATA 6DZ8 

i 

i 

z 

GLASS BULB 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTNETIAL CATHODE 

HEATER 

6.3 VOLTS 0.90 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE 
9 PIN BASE 

THE 6DZ8 IS A HIGH—MU TRIODE, POWER PENTODE IN THE MINIATURE 9 PIN CON—
STRUCTION. IT IS DESIGNED AS A TWO STAGE AUDIO FREQUENCY AMPLIFIER WHERE 
THE PLATE SUPPLY VOLTAGE IS OBTAINED FROM A SINGLE HALF—WAVE RECTIFIER 
DIRECTLY FROM THE 120 VOLT AC LINE. 

RATINGS 
INT Eft PRET ED ACCORDING TO DESIGN LEN TER SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE (,j VOLTS 

MAXIMUM PLATE VOLTAGE 15O 15O VOLTS 

MAXIMUM PLATE DISSIPATION .75 C.5 WATTS 

MAXIMUM GRID ( 2) VOLTAGE --- 135 VOLTS 

MAXIMUM GRID ( 2) DISSIPATION --- 1,5 WATTS 

MAXIMUM DC HEATER—CATHODE POTENTIAL 11O 11O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 5.O O.5 MEGOHMS 

MAXIMUM CATHODE CURRENT 5.O 60.0 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.90 AMP. 

PLATE VOLTAGE 12O --- 145 VOLTS 

GRID #2 VOLTAGE --- 120 VOLTS 

GRID #i VOLTAGE O O VOLTS 

CATHODE RESISTOR 1FjOO ISO OHMS 

PLATE CURRENT O.B 45 MA. 

GRID #2 CURRENT --- G MA. 

TRANSCONDUCTANCE 1400 7500 µMHOS 

LOAD RESISTANCE --- 2500 OHMS 

GRID.CUTOFF VOLTAGE FOR 20µA —2.5 --- VOLTS 

AMPLIFICATION FACTOR ZOO ---

POWER OUTPUT --- Z.O WATTS 

SIMILAR TYPE REFERENCE: Fxcegt .for heater ratings the 6DZ8 is identical to the gDZ8, 
i2D28, i8D7Q, and the 35D7d. 

~ e 
TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI ELD. NEW JERSEY. U.S.A. FEBRUARY 1. 1959 PLATE 85416 





C2E 5) 6E 5 

TUN 6•SOL 

TRIODE INDICATOR 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIEW 
SMALL 6 PIN BASE 

6R 

THE 6E5 CONSISTS OF A CIRCULAR FLUORESCENT TARGET WITH AN INDICATING 
SHADOW ANGLE CONTROLLED BY AN INTERNALLY CONNECTED SHARP CUT-OFF 
AMPLIFIER. WHEN THE 6E5 IS USED AS A TUNING INDICATOR AVC VOLTAGE IS 
APPLIED TO THE TRIODE GRID. 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD MR-210 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE SUPPLY VOLTAGE 25O VOI TS 

MAXIMUM TARGET VOLTAGE Z5O VOLTS 

MINIMUM TARGET VOLTAGE 1ZS VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT O.3 O.3 AMP. 

PLATE AND TARGET SUPPLY VOL TA G.E ZOO Z5O VOLTS 

SERIES TRIODE- PLATE RESISTOR L I ME GOHM 

TARGET CURRENT (SUBJECT TO WIDE VARIATION)A 3 4 MA. 

TRIODE- PLATE CURRENTA 0.19 0.24 MA. 

GR 10 BIAS (APPR OX.) POR SHADOW ANGLE = O ° -6.S -S.O VOLTS 

GR 10 BIAS (APPROX.) FOR SHADOW ANGLE = 90° O O VOL 75 

ANE ASURED .AT 2ER0 GRID BIAS. 

-►I NOICATES A CNAXGE OR AODI TION. 

7UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION MEWARN. NEW JER SET', U. S. A, OCTGBER J, 195) PLATE •33T6 
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TENTATIVE DATA 6EA5 

3 
4 

Mnx 

11111 

GLASS BULB 

TUNE•=OL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3110% VOLTS 0.20 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATURE 

7 PIN BASE 

TEw 

THE 6EA5 IS A SHARP CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR HIGH PLATE VOLTAGE OPERATION AS AN RF AMPLIFIER IN 
VHF TUNERS OF TELEVISION RECEIVERS. EXCEPT FOR HEATER RATINGS,AND WARM—
UP TIME THE 6EA5 IS IDENTICAL TO THE 2EA5 AND THE 3EA5• 

DIRECT INTERELECTRODE CAPACITANCES 
M ITH 

SHIELDA
MITHOUT 
SHIELD 

GRID TO PLATE (G1 TO P) (MAX.) 0.05 0.06 µµf 
INPUT: G1 TO (H+K+G2+I.S.) 4.5 3.8 µµf 
OUTPUT: P TO (H+K+G2+I.S.) 3.0 2.3 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EMU

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

6.3+10 

25O 
15O 

6. 3f10y, 6. 
25O 
15O 

3f10~, 
25O 
15O 

VOLTS 
VOLTS 

VOLTS 

MAXIMUM PLATE DISSIPATION 3.25 3.25 3.25 WATTS 
MAXIMUM GRID #2 DISSIPATION O.5 O.5 O. Ej WATTS 
MAXIMUM CATHODE CURRENT (DC) 2O 2O 2O MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO •CATHODE 

TOTAL DC AND PEAK ZOO ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 100 VOLTS 
TOTAL DC AND PEAK ZOO ZOO ZOO VOLTS 

AWITH E%TERNAL SMIEID #j16 CONNECTED TD PIN 2. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIYISI ON BLOOMFI ELD, NEW JERSEY, U.S.A. JULY 1, 1959 PLATE #5554 
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6EA5 

  TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE E).3t1O;S 6.3*lO;~ 6.3**-10$ VOLTS 
HEATER CURRENT O.ZO O.ZO O. ZO AMPS. 

PLATE VOLTAGE 25O Z5O Z5O VOLTS 

GRID #2 VOLTAGE 14O 14O 14O VOLTS 

GRID #1 VOLTAGE —1.O —1.O —1.O VOLTS 

PLATE RESISTANCE (APPROX.) O. ].5 0,15 0.15 MEGOHM 

TRANSCONDUCTANCE HOOD HOOD HOOD /LMHO 

PLATE CURRENT lO lO LO MA. 

GRID #2 CURRENT 0.95 0.95 0,95 MA. 

GRID #1 VOLTAGE FOR GM LESS 

THAN soo µMHO —6 —6 —6 VOLTS 

8 

DESIGN-YA%IYUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLI CAB LE 
TO A BOGEY ELEL 7RON DEVICE OF A SPECIFIED TYPE AS DEFINED BY I75 PUBLISHED DA 7A, AND SM OULD 
NOT BE E%CEEDED UNDER TXE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
Y ALU ES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR TXE 
EFFECTS OF CN AN GES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE EXARACT ERISTICS. THE 
EOUIPNENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR TXE INTENDED SERVICE IS E%CEEDED NITN A BOGEY DEVICE UNDER TXE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
E OUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION. GJ GN AI VARIATION, AND ENVIRON AE NTAL CONDITIONS. 



6EA7 

TUNG•SGL 

DOUDLE-TRIODE 

3" 
I~I 16 ___. 

MAX. 

7 n 

2 16 
MAX. 

3~~ 
M A X 

~_ 

1

1~ 2„ 

MAX. 
GLASS BULB 

INTERMEDIATE SHELL 
B PIN OCTAL BR-6 

OUTLINE DRAWING 
J EDEC 9-5 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.05 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

2G IP 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC RBO 

THE 6EA7 IS A DISSIMILAR DOUBLE-TRIODE DESIGNED FOR USE AS A COMBINED 
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER IN TELEVISION RECEIVERS. 
SECTION ONE, A HIGH-MU TRIODE, IS INTENDED FOR SERVICE AS AN OSCILLATOR; 
SECTION TWO, A LOW-MU, HIGH PERVEANCE TRIODE, IS INTENDED FOR SERVICE AS 
AN AMPLIFIER. 

GRID TO PLATE 
INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

SECTION I SECTION t 

4.0 8.0 /4~f 
2.2 6.0 
0.6 1.3 

RATINGS 
INTERPRETED ALCO RDI NG TO DESIGN MA%IMUM SYSTEM 

/yl.f 
Aw.f 

VERTICAIA VERTICAL A
OSCILLATOR DEFLECTION 
SERVICE AMFLI FIER 

(SECTION II (SECTION 21 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM ALLOWABLE HEATER VOLTAGE 5.7 to 6.9 VOLTS 
MAXIMUM DC PLATE VOLTAGE 350 550 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE --- j5OO VOLTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 4OO Z5O VOLTS 

MAXIMUM PLATE DISSIPATION j.O jOB WATTS 

MAXIMUM DC CATHODE CURRENT --- 5O MA. 

MAXIMUM PEAK CATHODE CURRENT j75 MA. 

MA%IMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO jOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 2OO ZOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE: 

WITH FIXED BIAS j.O j.O MEGOHMS 

WITH CATHODE BIAS 2.Z Z.2 MEGOHMS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC IN L. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S. 4. FEBRUARY 1, 1961 PLATE &6091 



6EA7 

TUNG•SOL 

CONTINUED FROM PR EC EEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS~-

SECTION i SECTION 2 
(OSCILLATOR) (AMPLIFIER( 

PLATE VOLTAGE 25O E)O j]j VOLTS 

GRID •VOLTAGE —3.Q QC —2Fj VOLTS 

AMPLIFICATION FACTOR 6~ --- 5.~ 
PLATE RESISTANCE (APPROX.) 3Q QQQ --- (j.'ZQ OHMS 

TR ANSCONDUCTANCE Z ZOO --- ( QQQ µMHOS 
PLATE CURRENT Q,Q jQQ !{Q MA. 
GRID VOLTAGE (APPROX.) 

Ib = 20 µAMPS. 5.3 --- VOLTS 
GRID VOLTAGE (A PPROX.) 

Ib = 200 µAMPS. --- —45 VOLTS 

DESIGN-NA%INUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLI LAR IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA. AND SHOULD 
MOT BE E%LEEDEO UNDER THE NORST PROBABLE CONOI710N5. THE DEVICE MANUFACTURER CHOOSES THERE 
VA lUES TO PROVIDE ACCEPT AB IE SERVICEABILITY OF THE DEVICE, TAMING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MAN UfACTURER SMOU LD DESIGN 50 THAT INITIALLY AND TMRO UGMOUT LIFE NO DESIGN-NA%INUN 
VALUE FOR THE INTENDED SERVICE IS E%CEEDEO WITH A BOGET DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS NITX RESPECT TO SU PPLT-VOLTAGE VARIAT ION S EQUIPMENT COMPONENT VARIATION 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION. SIGNAL VARIATION. ANO ENVIRONMENTAL CONDITIONS. 

AFOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESLRIB ED IM "STANDARDS OF GOOD ENGINEERING 
PRACTICE fOR TELEVISION BROADCAST STATIONS: FED ERA( COY NUN (CATIONS COMMISSION". THE DUTT CTC LE 
OF TXE VOLTAGE PULSE MUST NOT E%GEED 15S OF ONE SCANNING CYCLE. 

D IN STAGES OPERATING WITH GRID-LEAK BIAS AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER 
SUITABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

CAPPLIEO FOR SHORT INTERVAL (TWO SECONDS MAXIMUM( 50 AS NOT TO DAMAGE TUBE. 

V INDI CATES A CHANGE. 



TENTATI`JE DATA 6EA8 

^* 

~  TUNo•so~ 

7'
8 

MAX. 
I f 
15' 

1 16 
MAX. 

2 
6 

MAX. 

II I II ~

GLASS BULB 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS O.u5f6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9AE 

THE 6EA8 IS A SHARP CUTOFF PENTODE AND A TRIODE IN THE 9—PIN MINIATURE 
CONSTRUCTION. EACH SECTION HAS ITS OWN CATHODE AND IS ELECTRICALLY 
INDEPENDENT. THE TUBE IS INTENDED PRIMARILY FOR USE AS A COMBINED TRIODE 
OSCILLATOR AND PENTODE MIXER IN TELEVISION RECEIVERS. THERMAL CHARACTER—
ISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 
6EA8 IS IDENTICAL TO THE 5E A8. 

DIRECT INTERELECTRODE CAPACITANCES 

M ITHD
SHIELD 

N ITHOUT 
SHIELD 

PENTODE SECTION: 

3R ID #1 TO PLATE: (Pg1 TO PP) (MAX.) O,O]_ Q,02 µµf 

INPUT: Pg1 TO (H+Pk+Pq2+Pq}+I.S.) 5.0 5,0 µµf 

OUTPUT: Pp TO (H+Pk+Pg 2+Pg 3+I.S.) 3.4 2.6 µµf 

HEATER TO CATHODE:(Pk TO h) 3,OB 3,0 µuf 

TRIODE SECTION: 

GRIC TO PLATE: (Tg TO Tp) 1,] 1.~ µµf 

INPUT: Tq TO (Tkf ry+pk+pq}+I S.) 3.2 3.0 µ'µ'f 

OUTPUT: Tp TO (Tk+H+Pk+Pg}+I.S.) l.y 1.4 µµf 

HEATER TO CATHODE: (Tk TO H) 3.OB 3.O µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTR GE 

MAXIMUM SCREEN SUPPLY VOLTAGE 

MAXIMUM SCREEN VOLTAGE 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM SCREEN DISSIPATION 

PENTODE 
SECTION 

TRIODE 
3 ECTION 

6.3 6.3 VOLTS 

330 330 voLTs 
330 --- VOLTS 

O O VOLTS 

3.1 3.0 wATTs 
0,55 --- WATTS 

-► INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 
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6EA8 TENTATIVE DATA 

~  TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS — coNrlD. 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOU LOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO 'ZOO VOLTS 

HEATER WARM-UP TIME" 11.0 SECONDS 

PENTODE TRIODE 
SECTION SECTION 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AvERAGE ~NARACTERI~TIC 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 5,3 6,3 VOLTS 

HEATER CURRENT 0.45 0,45 AMP. 

PLATE VOLTAGE 12S 15C VOLTS 

SCREEN VOLTAGE 125 --- VOLTS 

GRID p1 VOLTAGE -1,O ___ 

CATHODE-BIAS RESISTOR --- 5h OHMS 

AMPLIFICATION FACTOR --- 4O 
PLATE RESISTANCE (APPROX.) 8O QOQ 5 QQQ OHMS 

TRANSCONDUCTANCE Fj 4OO 8 500 µAMPS 
PLATE CURRENT Z2 Z8 MA. 

SCREEN CURRENT 4.O --- MA. 

GRID #1 VOLTAGE (APPROX.) 

IF r= 1p N,AMPS. - 9 —12 VOLTS 

A WITM E%TERN AL SHIELD j15 CONNECTED TO CATHODE OF SECTION UNDER TEST UNLESS OTHERWISE INDICATEQ 

BWITH E%TERN AL SHIELD j15 CONNECTED TO GROUND. 

N 
HEATER WARM-UP TIME IS DEFINED AS THE TIME RE QUIREO FOR THE VOLTAGE ACROSS THE HEATER TO RE ACN 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TN A RESISTANCE Of VALUE j TIMES THE NOMINAL HEATER OPER AT IxG 
RESISTANCE. 



6EA8 

  TUNc•sa~  ~ 

TRIODE PENTODE 
MINIATURE TYPE 

•~ 
COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45f6% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

SMALL BUTTON 
9 PiN BASE E9-1 

OUTLINE DRAWING 
J EO EC 6-2 

G 

P G 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 9AE 

THE 6EA8 IS A SHARP CUTOFF PENTODE AND A TRIODE IN THE 9-PIN MINIATURE 
CONSTRUCTION. EACH SECTION HAS ITS OWN CATHODE AND IS ELECTRICALLY 
INDEPENDENT. THE TUBE IS INTENDED PRIMARILY FOR USE AS A COMBINED TRIODE 
OSCILLATOR AND PENTODE MIXER IN TELEVISION RECEIVERS. THERMAL CHARACTER-
ISTICS OF THE HEATER ARE CONTROLLED -SUCH THAT HEATER VOLTAGE .SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 
6EA8 IS IDENTICAL TO THE 5EA8. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE SECTION: 

GRID #1 TO PLATE: (Pg1 TO Pp) (MAX.) 

INPUT: Pg1 TO (H+Pk+pg 2+Pg 3+I.S.) 

OUTPUT: Pp TO (H+Pk+Pg2+Pg3+I.S.) 

HEATER TO CATHODE:(Pk TO h) 

TRIODE SECTION: 

GRID TO PLATE: (Tg TO Tp) 

INPUT: Tq TO (Tk+H+Pk+Pq3+I. S.) 

OUTPUT: Tp TO (Tk+H+Pk+Pq3+I.S.) 

HEATER TO CATHODE: (Tk TO H) 

W ITH 
SHIELD 

N ITHOUT 
SHIELD 

0.01 0.02 pf 

5.0 5.0 pf 

3.4 2.6 -f 

3.06 3.0 -f 

1.7 1.7 pf 

3.2 3.0 Pf 
1.9 1.4 Pf 

3.06 3.0 Pf 

RATINGS 
INTERPRETED ACCORDINU TD DESIGN MA%IMUM SYSTEM 

O ENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 6.3 6.3 VCLTS 

MAXIMUM PLATE VOLTAGE 33O 330 VOLTS 

MAXIMUM SCREEN SUPPLY VOLTAGE 33O --- VOLTS 

MAXIMUM SCREEN VOLTAGE 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 3.1 2.5 WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 --- WATTS 

~ INDICATES A CHANGE. 

CONTINUED ON FOlLO WING PAGE 

 r 
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6EA8 

TUNS•SOL 

L ONTINUED FROM PRECEDING PAGE 

RATINGS - coNT'D. 
I NTERPRETEO ACCORDING TO DESIGN MA%I MUM SYSTEM 

PENTODE TRIODE 
SECTION SECTION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME" 

ZOO LOO VOLTS 

200 200 VOLTS 

200 200 VOLTS 

L 1.O SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID #i VOLTAGE 

CATHODE—BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROX.J 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID #i VOLTAGE (APPROX.) 

Ib = 10 /LAMPS. 

PENTODE 
SECTION 

12J 
125 

-1.0 

200 OOO 
6 400 

12 
4.0 

-9 

TRIODE 
SECTION 

15O VOLTS 

--- VOLTS 

56 OHMS 

40 
5 OOO OHMS 

8 500 SCAMPS 

I8 MA. 

--- MA. 

-1`2 VOLTS 

A WITM E%TERN AL SHIELD j15 CONNECTED TO CATHODE OF SECTION VNDER TEST DNL ESS OTHERWISE INDICATE6 

BWITX ExTERN AI SHIELD j15 COXNC CTEO TO GROUN O. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
RO$ OF ITS RATED VOLTAGE Af TER APPLTI NG 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATEfl IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

1 INDICATES 4 CHANGE. 



TENTATIVE DATA 6EA8 

o.s 

0.5 

0 

a 0.3 

y 

D 

Z 
W 

0.2 
h /

o. I 

00
50 100 

~~~

150 
SCR 

200 
EEN VOLTS T -r-

~ ~ I 

6EA8 

SCREEN RATING CHART 
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TUXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOORPIEL D. NEW JERSEY. U.S.A. FEBRUARY 1, 1958 PLATE X5186 





TENTATIVE DATA 6EB5 

3.
I` q 
,MAX 

11111 

} 

~e 
MAX I• 

1  

AB 

1 

GLASS BULB 

TUNG•soL 

DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±10% VOLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

SMALL BUTTON MINIATURE 
7 PIN BASE 

6BT 

THE 6EB5 IS A DOUBLE DIODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS DESIGNED 

FOR LOW CURRENT AND HIGH PEAK INVERSE VOLTAGE IN VOLTAGE DOUBLER APPLI-

CATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHA
SHIELD 

WITHOUT 
SHIELD 

PLATE INPUT: P TO (K+H+I.S.) 2.4 1 .7 µµd 
CATHODE INPUT: K TO (P+H+I.S.) EACH UNIT 2.8 2.6 µµf 
COUPLING: PLATE TO PLATE IiP TO 2P) (MAX.) 0.04 0.10 µµf 

RATINGS B 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 6.3i 10% VOLTS 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 550 VOLTS 
MAXIMUM STEADY STATE PEAK PLATE CURRENT 40 MA. 
MAXIMUM DC OUTPUT CURRENT, EACH PLATE 5.5 MA. 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC 200 VOLTS 
TOTAL DC AND PEAK 330 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3±10% VOLTS 
HEATER CURRENT 0.30 AMP. 
DIODE VOLTAGE DROP WITH DIODE CONDUCTING 11 MA. 

EACH PLATE (APP ROX.) 10 VOLTS 

J 
TUNG-80L ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSEY, U.S.A.. JUNE 1, 1960 PLATE #5867 



6E85 TENTATI V E DATA 

TUMli•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

NOTES 

A. WITH EXTERNAL SHIELD p316 CONNECTED TO PIN 6. 

e. DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE 

MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACE PTABLE SERVICEABILITY OF THE DEVICE 
TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIA-
TIONS IN DEVICE CHARACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT 
INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EX-
CEED~ED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-

MENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 6E88 

GLASS BULB 

TUNB•SOL  ~ 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.75 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9Dx 

THE 6E68 IS A HIGH- MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9 PIN-
MINIATURE CONSTRUCTION. THE TRIODE SECTION IS DESIGNED FOR USE AS A 
VOLTAGE AMPLIFIER WHILE THE PENTODE SECTION HAS A CONTROLLED PLATE KNEE 
CHARACTERISTIC kND IS DESIGNED FOR USE AS A VIDEO AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHIELD 

TRIODE SECTION: 
GRID TO PLATE 
INPUT: G TO (H + K) 
OUTPUT: P TO(H + K) 

PENTODE SECTION: 
GRID #1 TO PLATE (MAX.) 

INPUT: G1 TO 
(H+K+G2+G3

+I.S.) 

OUTPUT: P TO (H+K+G2+G3+I.S.) 

COUPLING: 
TRIODE GRID TO PENTODE PLATE (MAX.) 

PENTODE GRID #1 TO TRIODE PLATE {MAX.) 
PENTODE PLATE TO TRIODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO UESIGN MA%IMDM ST STEMA

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM POSITIVE GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

4.4 µµf 

2.4 µµf 

0.36 µµf 

0.1 µlif 
11 µµf 

4.2 µµf 

.018 µµf 

•005 µµf 
0.17 µµf 

VOLTS 

VOLTS 
VOLTS 

VOLTS 

WATTS 
MAXIMUM GRID #2 DISSIPATION 1.1 WATTS 

TRIODE 
SECTION 

PENTODE 
SECTION 

6.3 6.3 
330 330 

330 

O O 
1.O 5.O 

CONTINUED OX FOIL OWING PAGE 

TUM G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D,. NEW JERSEY. U.S.A. JANUARY 1, 1958 PLATE 15155 



6EB8 TENTATIVE DATA 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS - coNTID. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 

CATHODE BIAS 

200 

100 
200 

0.5 0.25 
1.0 1.0 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

VOLTS 

VOLTS 

VOLTS 

MEGOHM 

MEGOHM 

TRIODE 
SECTION 

PENTODE 
SF'TIOM 

HEATER VOLTAGE 6.3 6.3 voLTs 
HEATER CURRENT 0.75 0.75 AMP. 

PLATE VOLTAGE 250 200 VOLTS 
GRID #2 VOLTAGE 125 voLTs 
GRID #1 VOLTAGE -2 VOLTS 

CATHODE BIAS RESISTOR (8 OHM$ 

PLATE CURRENT 2 25 MA. 

GRID #2 CURRENT 7 MA. 

TRANSCONDUCTANCE 2 700 12 500 µMHOS 
A MPL XFICATION FACTOR '00 
PLATE RESISTANCE (APPROX.) 37 000 75 000 oHM~ 

GRID #i VOLTAGE FOR I6= 100 µA (APPROX.) -9 voLTs 
GRID #1 VOLTAGE FOR Ib= 20 A (A PPROX.) - 5 

PLATE KNEE CHARACTERISTICS -INSTANTANEOUS VALUES 

Eb = 45 VOLTS r Ecz = 125 VOLTS AND E~1 - O VOLTS 

PLATE CURRENT 

GRID #2 CURRENT 

4(`i MA• 

15 Mn~ 

DESIGN-MA%I MUN RATINGS ARE LIYI TING VALUES OF OPER ATIMG AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON OEVI LE OF A SPECIFIED TYPE AS OEf INEO BY IT$ PUBLISHED DATA, AMD SXO ULD 
NOT BE E%CEEDED UNDER THE N'ORST PROBABLE CONDITION S. TXE DEVICE NAMUFALTURER CHOOSES iHESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE OE VILE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING ROMDITIOMS DUE TO VARIATIONS IM DEVICE LX AR ALTERISTICS. TMf 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO TM AT INIT.I AIIY AND THROUGHOUT LIFE NO DESIGN-MA%IMUM 
V AIUE FOR TXE INTENDED SERVICE I$ EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OP ER ATIMG CONDI TIOM S'WITN RESPECT TO SUPPLY-VOLTAGE VAR CATION. EQUIPYENT COY POxExT VARI ATIONr 
E OU IPYENT LONTROI AOJU STYENT r LOAD VARIATION. $IGX AL VARI ATIOX, ANO EMYIROMYEXT AL CONDITION$. 

I 



6EH5 

TUNG•SOL 

PENTODE 

MINIATURE.TYPE 

2.375" 
MAX 

2.625" 
MAX 

i
GLASS BULB 

SMALL-BUTTON MINIATURE 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC S-3 

FOR USE IN 

AUDIO OUTPUT STAGES OF 

RADIO AND TV RECEIVERS 

AND PHONOGRAPHS 

UNIPOTENTIAL CATHODE 

ANV MOUNTING POSITION 

K,G3 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7CV 

THE 6EH5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT HAS BEEN SPECIFI-

CALLY DESIGNED FOR USE IN THE AUDIO OUTPUT STAGE OF RADIO AND TELEVISION RECEIVERS 

AND PHONOGRAPHS. EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, IT IS IDENTICAL TO 

THE 12EH5, 25EH5 AND THE SOEHS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.65 pf 

GRID 1 TO CATHODE &GRID 3, HEATER 8 GRID 2 17 of 

PLATE TO CATHODE &GRID 3, HEATER &GRID 2 9 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAxIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

6.3 VOLTS 1200 MA. 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

B 
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

6.3 ± 0.6 VOLTS 

200 

200 6 
VOLTS 

VOLTS 

 ~~ 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD. NEW JERSE7r U.S.A.. JANUARY 1, 196j PLATE W664j 



6EH5 

TUNG•SOL 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AMPLIFIER 

PLATE VOLTAGE ~ 150 VOLTS 
GRID 2 (SCREEN-GRID) VOLTAGE ~ 130 VOLTS 
PLATE DISSIPATION --► 5.5 WATTS 
GRID 2 INPUT ~ 2 WATTS 
BULB TEMPERATURE (AT HOTTEST POINT ON BULBSURFACE) 220 °C 
GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION 0.1 MEGOHM 
FOR CATHODE-BIAS OPERATION 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS At AMPLIFIER 

PLATE SUPPLY VOLTAGE 110 VOLTS 
GRID 2 SUPPLY VOLTAGE 1-15 VOLTS 
CATHODE RESISTOR 62 OHMS 
PEAK AF GRID 1 VOLTAGE 3 VOLTS 
ZERO-SIGNAL PLATE CURRENT 42 MA. 
SIGNAL PLATE CURRENT (MAX.) 42 MA. 
ZERO-SIGNAL GRID 2 CURRENT 11.5 MA. 
SIGNAL GRID 2 CURRENT (MAX.) 1,4.5 MA. 
TRANSCONDUCTANCE 14,600 INAHOS 
PLATE RESISTANCE (APPROX.) 11,000 OHMS 
LOAD RESISTANCE 3,000 OHMS 
TOTAL HARMONIC DISTORTION 7 PERCENT 
SIGNAL POWER OUTPUT (MAX.) 1.4 WATTS 

PUSH-PULL AF POWER AMPLIFIER -CLASS A81 
VALUES ARE FOR TWO TUBES 

PLATE SUPPLY VOLTAGE 140 VOLTS 
GRID 2 SUPPLY VOLTAGE 120 VOLTS 
CATHODE RESISTOR 68 OHMS 
PEAK AF GRID 1 TO GRID 1 VOLTAGE 9.4 VOLTS 
ZERO-SIGNAL PLATE CURRENT 47 MA. 
MAX. SIGNAL PLATE CURRENT 51 MA. 
ZERO-SIGNAL GRID 2 CURRENT 11 MA. 
MAX.-SIGNAL GRID 2 CURRENT 17.7 MA. 
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 6000 OHMS 
TOTAL HARMONIC DISTORTION 5 PERCENT 
MAX.-SIGNAL POWER OUTPUT 3.8 WATTS. 

--a INDICATES A CHANGE. 



TENTATIVE DATA 6EH5 
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6EH7 

TONO•SOL  ~ 

REMOTE-CUTOFF PENTODE 

MINIATURE TYPE 

2.406" 

e7s' 
MA%.' 

UNIPOTENTIAL CATHODE 

I 

2.156' HIGH GM, SMALL SIGNAL 
MAX. RF & IF AMPLIFIER 

1.875 WITH GAIN CONTROL 

1.688 

MAX. 

GLASS BULB 

MINIATURE 

9 PIN BASE E9-1 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9A0 

THE 6EH7 IS A REMOTE—CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT FEATURES VERY HIGH GM WITH A REMOTE CUTOFF AND IS DESIGNED FOR FRE—
QUENCIES INTO THE VHF RANGE. ITS CHIEF APPLICATION IS IN THE IF AMPLIFIER 
STAGES OF TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAI SHI ELo 

GRID #1 TO PLATE: (G1 TO P) MAX. 

INPUT: Gi TO (H'HG 2+G}+K'fIS) 
OUTPUT: P TO (H+G2+G 3+K'H I S) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES — SEE EIA STANDARD RS-2j9 

0.0055 pf 
9.5 pf 
2.8 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 3OO MA 

HEATER SUPP L•Y LIMITS: 

VOLTAGE OPERATION 

CURRENT OPERATION 

MAXIMUM HEATER—CATHODE VOLTAGE 

6.310.6 voLTs 
300*20 MA. 

165 voLTs 

MAXIMUM RATINGS 
D ESING CENTER VALUES — SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 25O VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID #2 VOLTAGE 25O VOLTS 

GRID #2 DISSIPATION U.65 WATTS 

CATHODE CURRENT 2O MA 

GRID #1 CIRCUIT RESISTANCE I MEGOHM 

CONTINUED ON FOLLOWING PAGE 
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6EH7 

TUNG•SOL 

CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRID #2 VOLTAGE (SUPPLY) 

GRID #2 SERIES RESISTOR 

GRID #1 VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

ZOO 
O 

9O 
O 

-2 

12 
4.5 

ZOO 
O 

ZOO 
2u 
-2 
--- 

--- 

VOLTS 

VOLTS 

VOLTS 

KILOHMS 

VOLTS 

MA, 

MA. 
TRANSCONDUCTANCE 12500 12500 µMHOS 
PLATE RESISTANCE O.5 --- ME GOHMS 
GRID #i IMPEDANCE AT 40 MC 13 -- KILOHMS 
GRID #1 CUTOFF: Ec1 --6,5 1250 µMHOS 

Eci =-9.5 625 µMHOS 
Ec1=-19.5 125 µMHOS 

GRID #1 VOLTAGE FOR A CROSS-  MODULATION 

FACTOR OF 1b: 

Eci =-6.5 100 MV. 

Eci =-9.5 160 MV. 

Ec1=-19.5 450 MV. 
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6EH7 

6EH7 
Ef = 6.3 Volts 

Eb = 170-230 Volts 

-6 -4 
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6EH8 

TUNc•so~ 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9.1 
OUTLINE DRAWING 

J EDEC 6-2 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS u50 MA. 

AC OR DC 

ANY MOUNTING POSITION Ga 

BOTTOM VIEW 

9A SING DIAGRAM 
JEDEC 9JG 

THE 6EH8 IS A MEDIUM MU—TRIODE AND A SHARP CUTOFF PENTODE IN THE 9—PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A COMBINED 
VHF OSCILLATOR AND MIXER. THERMAL CHARACTERISTICS OF THE HEATER ARE CON—
TROLLED SUCH THAT THE HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH CT HER TYPES WHICH ARE SIMILARLY CON—
TROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE:* 

GRID TO PLATE 

INPUT: G TO (H+K+PK+PG 3+I.S.) 

OUTPUT: P TO (H+K+PK+PG}+I.S.) 

WITH 
SHIELD WITHOUT 
1315 SHIELD 

1.8 1 8 
2.e 2.8 
2.2 1.7 

pf 

pf 

pf 

PENTODE:` 

GRID #1 TO PLATE (MAX.) •~12 •02D 

INPUT: Gq TO (H+K+G2+G}+TK+I.S.) 4.8 4.8 Pf 

O UT~UT: P TO (H+K+G2+6}+TK+I .S,.) 3.2 2.4 "f 

CATHODE TO HEATER: H TO (TK+PK+PG+PG }+I.S) 

RATINGS 

8.5 8.5 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

TRIODE PENTODE 
SECTION SECTION 

i- Y 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 2.5 2.8 WATTS 

MAXIMUM GRID #2 DISSIPATION O.5 WATT 

*INDICATES AN ADDITION. 

CONTINUED ON FOLLOWING PAGE 
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6EH8 

TUNG•SGL  ~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNTID. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

A 

MAXIMUM POSITIVE 6R IC #i VOLTAGE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

W ITM FIXED BIAS 

WITH SELF BIAS 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM — UP TIME" 

TRIODE PENTODE 
SECTION SECTION 

0 0 VOLTS 

O.S 0.25 MEGOHM 

1.O 1.O MEGOHM 

200 ZOO VOLTS 

LOO ZOO VOLTS 

200 200 voLTs 
11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE 

SECTION 
PENTODE 
SECTION 

PLATE VOLTAGE 125 LOO 125 VOLTS 

GRID #2 VOLTAGE 7O 125 VOLTS 

GRID #i VOLTAGE -1.O O -1.O VOLTS 

PLATE CURRENT 13.5 12 MA. 

GRID #2 CURRENT 4.0 MA. 

TRANSCONDUCTANCE 7SOO 6500 6000 µMHOS 

AMPLIFICATION FACTOR 4O 
PLATE RESISTANCE (APPROX.) 0.17 MEGOHM 

GR ~D #i VOLTAGE FOR Ib= 20 µA (APPROX.) — 9 -lO VOLTS 

AD ESIGN-MA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING ANO ENVIRONMENTAL CONDITIONS APP LI CAB IE 
TO A BOGEY EIEt TRON DEVICE OF A SPECIFI EO TYPE AS DEFINED BY ITS PUB II SHED DATA, AND SHOULD 
NOT BE E%CEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE 6ERYICEABIIITY OF THE DEVICE, TAKING RES PONSIBI LITT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH 0. BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPIY-VOLTAGE VARIATION, EOUI PM ENT COMPONENT VARIATION, 
EOUIPM ENT CONTROL ADJUSTMENT, LOAD VARIATION, 316NAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

f 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80$ OF IT$ RATED YO LT A6E AFTER APP L7I NG 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 

RESISTANCE 



6EJ7 

TUMO.80L  ~ 

SHARP CUTOFF PENTODE 

-MINIATURE TYPE 

s 

W]5' 
MA%.~ 

1.875 
1688 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
SPECIAL 

G LA 55 BULB 

COATED UNIPOTENTIAL CATHODE 

FOR IF CIRCUITS 7N TV RECEIVERS 

ANY MOUNTING POSITION 

BASING DIAGRAM 

J EDEC 9A0 

BO TTDM VIEW 

THE 6EJ7 IS A HIGH TRANSCONDUCTANCE SHARP—CUTOFF PENTODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS AN IF AMPLIFIER IN 
TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SNI ELD 

GRID k1 TO PLATE (MAX.) 

INPUT: Gi TO (H+K+G2+G}+I.S.) 

OUTPUT: P TO (H+K+G2+G}+I.S.) 

.005 pf 
lfl pf 

3 pf 

NEATER CNARACTERLSTICS AND RATINGS 
O EGIGN~CENT ER VALUES - SEE EIA STAN OhRO RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 3OO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.310.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 150 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

MAXIMUM RATINGS 
DESIGN CENTER YA LU ES - SEE EIA STANDARD RS-2j9 B 

PLATE VOLTAGE WJ TH Yb = O MA. 55O VOLTS 

PLATE VOLTAGE Z5O VOLTS 

GRID ,T2 VOLTAGE WITH Ic2 — O MA 550 VOLTS 

GRID !2 VOLTAGE 25O VOLTS 

PLATE DISSIPATION Z.5 WATTS 

GRID ~2 DISSIPATION O.9 WATTS 

CATHODE CURRENT 25 MA. 

GRID Mi CIRCUIT RESISTANCE 1.O MEGQHM 

CONTINUED ON FOLLOWING PAGE 

TUN 6-501 EIECTRIG INC., ELECTRON TUBE DIVIGI ON, BLOOMFIELO~ NEW JERSEY. U.S.A., AUGUST 1. 1961 PLATE 62j9 



6EJ7 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CNARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE ZOO VOLTS 

GRID #} VOLTAGE O VOLTS 

GRID #2 VOLTAGE ZOO VOLTS 

GRID #1 VOLTAGE -Z.5 VOLTS 

PLATE CURRENT lO MA. 

GRID #2 CURRENT 4.1 MA. 

TRANSCO ND UCTANCE 15000 µMHOS 

AMPLIFICATION FACTOR (G2 TO G1) EO 
PLATE RESISTANCE (APRROX) 0 ,35 MEGOHM 

GRID #1 IMPEDANCE AT 40 MC 30000 OHMSC

6 
FOR P0.RA LLEL OPERATION OF HEAT ERS~ EQUIPMENT SH OU LO BE DESIGNED TNAT AT NORMAL SUPPLY VOLTAGE 
BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER VOLTAGE. 

CIN PUT DAM Pl NG OF TUBE AND TYPICAL CERAMIC SOCKET WITH BOTN CATHODE LE A05 TIED DIRECTLY TO 
GROUND IS ABOUT 10,000 OHMS. 

6EJ7 
PENTODE CONNECTION 

E{  = 6.3 Volts 
Eon 0 Volts 

5 -4 -3 -2 
GRID_#1 VOLTS. 

I 

30 

25 

20 
H 
W 
OG 
W 
OL 

Q 

15~ 

w 
f-
a 
J 
d 

I0 

0 

V 

~ ~ i 



6EJ7 

6EJ7 
PENTODE CONNECTION 

Ef = 6.3 Volts 
E~ J= 0 Volt 

zo 
I 

ISG 

t80 

220 
270 
330 

 E o  ~ 
'~ ~~o ,o

10o ez 
■■\ 

~/II% / ~ 
~, ~' 

I 

-5 -3 
GRID # I 

-c 
Ici) VOLTS 

80 

y 
W 

60 w 
fi. 
2 

J 

40 ~ 
W 
1' 

w 
0 

20 

v 

00

6EJ7 
PENTODE CONNECTION 

Eq = 6.3 Volts 
Eon 0 Volts 

-3 
GRID #I
-rr r Icl,

-2 -I 

jOLTT~ 

I 5.0 

12.5 
fA 
W 

w 
a 
S 
a 

10.0 ~ 
J 

S 

1 

H 
Z 

7.5 ~ 
z 

U 

U 

5.0 ̀  
N 

D 

C7 

2.5 
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6EJ7 

45 

N 

1' 

LL 14 
0 
U 

>=  
0  
v 

13 
w 
v 

~-
U 
Q 
d 

"12 

d 
z 

I I 

6EJ7 
Eq = 6.3 Volts 
Eb = 190 Volts 
ECz = 190 Volts 
Freq.= 40 Mc 

I I 

o ~h~s 

Rk~ 

4.~ 

10 

22 

2.5 5.0 7.5 
PLATE MILLIAMPERES 

10.0 

250 

6EJ7 

Ef = 6.3 Volts 

Eb = 190 Volts 

EcZ = 190 Volts 

Freq.= 40 Mc 

4 6 
PLATE MILLIAMPERES 

,rm~ 

10 



6EM5 

TUNO.80L 

PENTODE 
MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.8 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
BOTTOM VIEW 

SMALL- BUTTON NOVAL 
9 PIN BASE 

911 N 

THE 6EM5 IS A BEAM POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION AND 
IS INTENDED FOR USE AS THE VERTICAL DEFLECTION AMPLIFIER IN HIGH—EF—
FICIENCY DEFLECTION CIRCUITS OF TV RECEIVERS WHICH USE PICTURE TUBES 
WITH A 110° DIAGONAL DEFLECTION ANGLE. WITH THE EXCEPTION OF HEATER 
RATINGS AND HEATER WARM—UP TIME, THE 6EM5 IS IDENTICAL TO THE 8EM5• 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SMI ELD 

GRID #1 TO PLATE ~,] µµf 

GRID #1 TO CATHODE h G3, G2, AND. HEATER j0 µµf 

PLATE TO CATHODE & 63, G2, AND HEATER 5.1 µµf 

RATINGS 
ENTER PR EY ED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE: 

oc 315 voLTs 
PEAK POSITIVE PULSE (ABS. MAX.)B 2 200G VOLTS 

MAXIMUM GRID #2 VOLTAGE 285 VOLTS 

MAXIMUM PEAK NEGATIVE-PULSE GRID #1 VOLTAGE - 250 VOLTS 

MAXIMUM CATHODE CURRENT: 

PEAK 210 MA. 
AVERAGE (0 MA. 

MAXIMUM PLATE DISSIPATION lO WATTS 

MAXIMUM GRID #2 INPUT 1.5 WATTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200D VOLTS 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 250 °C 

MAXIMUM CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE: 

FOR FIXED- BIAS OPERATION 2.2 MEGORMS 

FOR CATHODE-BIAS OPERATION 2.2 MEGOHMS 

CONTINUED ON FOLLOWING PAGE 
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6EM5 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE E).3 E). ~j VOLTS 

HEATER CURRENT O.H O,B AMP. 

PLATE VOLTAGE E)O 25O VOLTS 

GRID #2 (SCREEN—GRID) VOLTAGE 250 250. VOLTS 

GRID #1 (CONTROL—GRID) VOLTAGE O —ZH VOLTS 

MU—FACTOR r GRID #1 TO GRID #2 --- H.7 

TRANSCONDUCTANCE -- 5100 /1MNOS 

PLATE CURRENT 1HOE - 4O MA. 

GRID #2 CURRENT 3OE 3 MA. 
PLATE RESISTANCE (APPROX.)~ 5O OOO UHM 

GRID #4 VOLTAGE FOR PLATE CURRENT 0.2 MA. —3~ 

~ INDICATES AN AODITI ON. 

6 
FOR OPERATION IN A 525-LINEr jD-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TEIEVI SION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION"r THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15$ OF ONE SCANNING CYCLE. 

CUN DER NO CIRCUMSTANCES SHOULD THIS ABSOLUTE VALUE BE ExC EEDED. 

DTNE OC COMPONENT MUST NOT E%GEED 100 VOLTS 

ETH ESE VALUES CAN BE MERSURED BY A METHOD INVOLVING A RE-CURRENT WAVEFORM SUCH THAT THE PLATE 
DISSI PA710N ANO GRID W2 INPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE 

T U8 E. 

1 
6EM5 

E{ = 6.3 Volts 
EC2 = 250 Volts 
 Ib 

--  ~c2 

— 200 
_ W 

2' 
-~ W 

d .~. _ 
_ Q 

— ~ 150 
— ~ 

— V 

N 
_ ~ 

— c 
— ~ 

c~ —. ~ 
— o __ 

100 

50 

Eci 

o.--

-10 

=o 

—15 

dr 
-zo 

-~~ —25 
J

50 100 150 200 250 300 350 

PLATE VOLTS 

1



TENTATIVE DATA 6EM5 

I
6EM5 

Ef = 6.3 Volts 
EC1 = 0 Volts 

J 

— 200 

150 
_ y 

w 
._ z 

w 
,— a. 

~ I00 
_ ~ 

— ~  
_ J 
a 

50 

0 

_ 250 

200 

150 

100 

0 50 100 150 200 

PLATE VOLTS 

25 

20 
N  

d 

2 
Q 

X15 
z  

r 

T 

N10 
~. 
0 

c~ 

5 

50 

I I 
250 300 

I
6EM5 

Et = 6.3 Volts 
Eb = 250 Volts 

  ~b 

~O 
'y 

250 

~o -
`L —
  100 

50 

>—

0— 
-3 5 30 25 -20 -15 

GRID #I VOLTS 

0-0 
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6EM7 

TUNG•SOL 

DOUBLE TRIODE 

I.lee'~f 
MAX 

~ ~ 

T-9 
2.312 
MAX 

2.8T5~ 
MAX 

1.281~~ 
MAX 

GL ASS BULB 

SHORT INTERMEDIATE SHELL 

8 PIN OCTAL B8-58 

OUTLINE DRAWING 

J EDEC 9-37 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3f0.6 VOLTS 925 MA. 

AC OR DC 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

J EDEC BBD 

THE 6EM7 CONTAINS TWO DISSIMILAR TRIODES IN ONE ENVELOPE. SECTION 7 HAS A HIGH MU AND 
IS INTENDED FOR USE AS A VERTICAL DEFLECTION OSCILLATOR. SECTION 2 HAS A LOW MU AND 
IS DESIGNED FOR USE AS A VERTICAL DEFLECTION AMPLIFIER. EXCEPT FOR HEATER CHARAC-
TERISTICS, THE 6EM7 IS IDENTICAL TO THE L3 EM7. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERNAL SHIELD 

SEC.#1 D SEC.#2 D

6RID TO PLATE 4.8 10 pf 
INPUT: G TO (H +K) 2.2 7.0 pf 
OUTPUT: P TO (H ~'K) 0.6 1.8 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

lE%CEPT AS NOT EDI 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIF.IER A
SEC.#I D 

OSCILLATOR 

MAXIMUM DC PLATE VOLTAGE 33O 

SEC.#2D 
AMPLIP IER 

33O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE(ABS.MAX) --- 1SOO VOLTS 

MAXIMUM PEAK '.N EGATIVE PULSE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM PLATE DISSIPATIONC 1. rj lO WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 22 5O MA. 

MAXIMUM PEAK CATHODE CURRENT 7~ 17j MA. 

MAXIMUM GRID CIRCUIT RESISTANCE (SE LP BIAS) 2.2 2.2 MEGOHMS 

-~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A. DEC EMOER 1, 1962 PLATE W6621 



6EM7 

?UNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNTlo. 
INTERPRETED ACCORDING TO OESING MAXIMUM SYSTEM 

(EXCEPT AS NO TEDI 

VERTICAL DEFLRCTION OSCILLATOR AND AMPLIFIER A

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE"WITH RESPECT TO CATHOD E 

TOTAL DC AND PEAK 20O VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 

GRID #1 VOLTAGE 

PLATE CURRENT 

SEC. #I D

Z5O 
- j 

1.4 

SEC. #2D

15O 
—2O 
5O 

VOLTS 

VOLTS 

MA. 

TRANSCONDUCT ANCE ~ 6OO ~ ZOO µMHOS 

AMPLIFICATION FACTOR (LJ ~'- jF ,l{ 

PLATE RESISTANCE (APPROX.) 4O OOO 75D OHMS 

Ec FOR Ib =10 µA (AP PROX.) - 5.5 --- VOLTS 

EC FOR Ib =10QttA (APPROX.) --- —45 VOLTS 

Ib AT Ec =-28 Vdc APPROX. 10 MA. 

INSTANTANEOUS PLATE KNEE VALUES'(SECTION #2) 

Eb = 60 V; Ec =p 

Ib = 95 MA. 

Af OR OPERATION IX A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STAN DAR OS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BRO AOCASTIXG ST ATION 51 FEDERAL COMMUNICATIONS COMMISSION". TXE DUTY 
CYCLE OF THE VOLTAGE PULSE XOT TO E%LEEO 15 PERCENT OF A SLANNI XG LY LL E. 

BDE516N-M AXf MUM RATINGS ARE LIMITING VALUES Of OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DE ICf MA UFAC TU RER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SER YILEABI LI TY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF LM ANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE LHARACT ERI STILS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THA T INITIALLY AND TM RO UGHO UT II FE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE YA RIATION, EQUIPN ENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, 51 GNAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

CIM STAGES OPERATING WI TX GRID-LEAK 81 AS, AM ADEQUATE CATHODE 81 AS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN 7NE ABSENCE OF EXCITATION. 

DS ECTION N1 CONNECTS TO PINS 4, 5 AND 6. 

 J 



6EQ7 

TUNG•SGL 

DIODE-REMOTE-CUTOFF PENTODE 

MINIATURE TYPE 

t 
2.375°
MAX. 

2.625~~ 
MAX. 

i

GLASS BULB 

SMALL BUTTON 

9 PIN NOVAL E9-1 

O ~T LINE DRAWING 
J EOEC 6-j 

UNIPOTENTIAL CATHODE 

. FOR AM AND AM/FM 

BROADCAST RECEIVERS 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 9LQ 

THE 6E07 IS A DIODE AND A REMOTE—CUTOFF PENTODE WITH A COMf<40(d CATHODE OF 
THE 9 PIN MINIATURE TYPE ESPECIALLY DESIGNED FOR USE AS COMBINED IF—
AMPLIFIER AND A1w1—DETECTOR TUBES IN AM AND AM/FM BROADCAST RECEIVERS. THE 
PENTODE UNIT MAY ALSO BE USED AS AN RF OR IF—AMPLIFIER TUBE; THE DIODE 
UNIT MAY BE USED FOR AUTOMATIC VOLUME CONTROL OR DETECTION. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%i ERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 

GRID #1 TO K, H, G2, G5, & I.S. 

PLATE TO K, H, G2, G3, & I.S. 

GRID #1 TO DIODE PLATE (MAX.) 

PENTODE PLATE TO DIODE PLATE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

.002 pf 

5.5 rf 
5.0 pf 

0.0015 pf 

.095 pf 

AVERAGE CHARACTERISTICS F).'J VOLTS 3OO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3±0.6 voLTs 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

ATHE DL COMPONENT MUST NOT E%CEEO 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

 l 
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6EQ7 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES — SEE EIA STAN OARO RS-239 

CLASS Al AMPLIFIER—PENTODE UNIT 

PLATE VOLTAGE 3OO VOLTS 

GRID #} VOLTAGE: 

POSITIVE VALUE 3OO VOLTS 

NEGATIVE VALUE 3OO VOLTS 

GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

GRID #Z VOLTAGE sEE RATING CHART 

GRID #1 VOLTAGE: 

POSITIVE BIAS VALUE O VOLTS 

NEGATIVE BIAS VALUE 5O VOLTS 

PLATE DISSIPATION 3 WATTS 

GRID #3 INPUT O.Z WA7T 

GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 150 VOLTS O.G WATT 

FOR GRID #2 VOLTAGES BETWEEN 

1SO Be 3OO VOLTS SEE RATING CHART 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 15O ~C 

DIODE UNIT 

PLATE CURRENT 1.O MA. 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PENTODE UNIT 

PLATE VOLTAGE 

GRID #3 

INTERNAL SHIELD 

GRID #2 VOLTAGE 

GRID #1 SUPPLY VOLTAGE 

GRID #1 RESISTOR (BYPASSED) 

TRANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE (APPROX.) FOR 

TRANSCONDUCTANCE OF 40 ItMHOS 

PLATE VOLTAGE 

PLATE CURRENT 

lOO VOLTS 

CONNECT TO CATHODE AT SOCKET 

CONNECT TO CATHODE AT SOCKET 

100 VOLTS 
O VOLT 

2.Z ME GOHMS 

3800 µMHos 
O.ZS MEGOHM 

9 MA. 

3.5 MA. 

DIODE UNIT — AVERAGE CHARACTERISTICS 

—2O VOLTS 

10 voLTs 
Z MA. 



6EQ7 

6Ep7 
THIS CURVE~ALSO APPLIES 

TO TYPES IN WHICH GRIDS 

#2 h #4 ARE CONNECTED 

TOGETHER WITHIN THE TUBE 
100 

Z 
W 
U ~ 

w = 75 aQ~ 
h oe 

o ~ 
y z 
h 

w o 
50 

a 
X 
Q 

~~25 
LL

D O 

OC 
c7 

//

0 
/i

20 40 60 80 
GRID #2 VOLTAGE EXPRESSED AS PERCENT 

OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

100 

~_  J 
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TENTATI V E DATA 6ER5 

3 
a 
Max 

I ~. 8 
Max 

II II 

2-Ig 
Max 

GLASS BUL9 

TUNG•SGL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.18 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

THE 6Et?5 IS A REMOTE CUT—OFF FRAME GRID TETRODE DESIGNED ESPECIALLY FOR 
V.H.F. TELEVISION TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUCy 
TANCE; THE SCREEN GRID IS DESIGNED PRIMARILY AS A SHIELD TO REDUCE DIRECT 
GRID TO PLATE CAPACITANCE. EXCEPT FOR HEATER RATINGS THE 6ER5 IS IDENTI—
CAL TO THE 2ER5 AND 3ER5. 

DIRECT INTERELECTRODE CAPACITANCES 

INPUT 

OUTPUT 

MITXO UT 
SHIELD 

4.4 

3.0 

MITH 
SHIELD 

4.4 

4.0 
µµf 

µµf 

GRID TO HEATER (MAX.) 0.28 0.28 ~,~ f 

PLATE TO CATHODE 0.24 0.20 µµf 
CATHODE TO GRID 3.1 3.1 µµf 

CATHODE TO HEATER 2.8 2.8 µµf 
PLATE TO GRID 0.38 0.36 µµf 

RATINGS 

HEATER VOLTAGE 

MAXIMUM SUPPLY VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM NEGATIVE GRID VOLTAGE 

MAXIMUM GRID CIRCUIT RESISTANCE 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM HEATER CATHODE VOLTAGE 

MA`:IMUM HEATER CATHODE RESISTANCE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

CONTINUED ON FOLLOWING PAGE 

6.3 voLTs 
550 voLTs 
25O VOLTS 

LOO VOLTS 

50 voLTs 
1 MEGOHM 

20 Ma. 

ZOO VOLTS 

20 OOO OHMS 
2.2 WATTS 

0.5 wnrrs 

T UNO-SOL ELECTRIC INC., ELECTRON TUBE OIVISION~ BLOOMFIELD~ NEW JERGEY~ U.S.A.. JULY 1, 1960 PLATE 45899 



6ER5 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PR ECEOING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6,3 voLrs 
NEATER CURRENT O.1H AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID #i VOLTAGE —1.Z VOLTS 
GRID #2 VOLTAGE O VOLTS 
PLATE CURRENT 10 MA. 

GRID #2 CURRENT O MA. 

PLATE RESISTANCE 8000 OHMS 
TRANSCONDUCTANCE 10500 µMHOS 
AMPLIFICATION FACTOR 80 
NEGATIVE GRID VOLTAGE (S - 5000 µMHOS) j,$ VOLTS 

NEGATIVE GRID VOLTAGE (S - 1000 µMHOS) 5,6 VOLTS 

CROSS MODULATION 

AC INPUT VOLTAGE (K = 1% S = 10,500 µMH05)A (MIN.) 100 ~v 
AC INPUT VOLTAGE (K = i% S = 5,000 µMHOS)A 100 My 
AC INPUT VOLTAGE (K = 1% S = 1,000 uMHOS)A (MIN.) 100 MV 

A N CROGG MODULATI ON FACTOR. 

6ER5 40 
PLATE CHARACTERISTICS 

Eq = 6.3 Volts >5̀
J oy
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TENTATIVE DATA 6ER5 

10 

I.0 

0 

y 
W ~ 

a 
a 

J

io
 

0 
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i 
0 

0
 

N o 
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6ER5 

CHAFACTERISTICS 
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T UNG-BOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NF.W JERSEY, U.S.A., JU L7 1, 1960 PLATE #5900 





6ER5 

TUNG•SOL 

.750" 
MAX 

1 
2.125' 
MAX 

1 

TRIODE 
MINIATURE TYPE 

FOR 

1.875' V.H.F. TELEVISION TUNERS 
MAX 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-Z 

COATED UNIPOT EN TIAL CATHODE 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7FP 

THE 6ER5 IS A SEMI-REMOTE CUTOFF HIGH-MU SHIELDED TRIODE DESIGNED ESPECIALLY FOR 

V.H.F. TELEVISION TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUCTANCE. THE 

SHIELD REDUCES DIRECT GRID TO PLATE CAPACITANCE. 

DIRECT INTERELECTRODE CAPACITANCES 

INPUT 

OUTPUT 

GRID TO HEATER (MAX.) 

PLATE TO CATHODE 

CATHODE TO GRID 

CATHODE TO HEATER 

PLATE TO GRID 

WITH 

WITHOUT SHIELD 
SHIELD E315 

4.4 4.4 pf 
3.0 4.0 pf 

0.28 0.28 pf 

0.24 0.20 pf 

3.1 3.1 pf 

2.8 2.8 Pf 

0.38 0.36 Pf 

IS 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 180 MA. 

LIMITS OF APPLIED VOLTAGE 6.310.6 VOLTS 

M AXIMU M HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH~ RE SPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM RATINGS 

DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

SUPPLY VOLTAGE 

PLATE VOLTAGE 

PLATE DISSIPATION 

NEGATIVE GRID VOLTAGE 

GRID CIRCUIT RESISTANCE 

DC CATHODE CURRENT 

2OO VOLTS 

1OO VOLTS 

2OO VOLTS 

550 voLrs 
250 VOLTS 

2.2 WATTS 

50 VOLTS 

1 MEGOHM 

LO MA. 

 J 
TUNE-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELO~ NEW JERSEY. U.S.A. JUNE 1, 196j PLATE #67j1 



6ER5 

TUNO•SOL 

CONTINUED FRDM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TRANSCO NDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

NEGATIVE GRID VOLTAGE (Om = 5,000 µMHOS) 

NEGATIVE GRID VOLTAGE (Om = i, Q70 µMHOS) 

ZOO VOLTS 

—1.2 VOLTS 

lO MA. 

10,500 µMHOS 
80 

8,000 OHMS 
3.8 voLTs 
5.6 voLTs 
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TENTATIVE DATA 6ES5 

GLASS BULB 

Tuas•so` 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3110$ VOLTS 0.20 AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 

S MALI BUTTON MINIATURE 

7 PIN BASE 

7FP 

THE 6ES5 IS A TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DDSIGNEC FOR USE IN GROUNDED CATHODE RF AMPLIFIERS. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM—UP TIME, THE 6ES5 IS IDENTICAL TO THE 2ES5 AND THE 3ES5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P (MAX.) 

INPUT: G TO (HtKtI: S.) 
OUTPUT: P TO(Ht Kt I. S.) 

A W1TH EXTERN A~L SH I ELO #j16 CONN ECTED TD PIN 1. 

M ITH WITHOUT 
SHIELDA SHIELD 

0.5 0.5 
3.2 3.2 
u.0 3.2 

RATINGS 
INTERPR ETEO ACCORDING TO DESIGN MAXIMUM SYSTEM 

B 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM OC CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

MAXIMUM HEATER- CATHODE VOLTAGE: TOTAL OC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

CONTINUED ON FOLLOWING PAGE 

µµf 

µµf 

µµf 

6.3±10~ voLTs 
250 voLTs 
O VOLTS 

2.2 WATTS 

'22 MA. 

1.O MEGOHM 

ZOO VOLTS 

lOO VOLTS 

 J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BIODMPIELD. NEW JERSEY. U.S.A.. JULY 1, 1960 PLATE #5901 



6ES5 TENTATIVE DATA 

0 

TUNG•SOL  1

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE G. 3f 1UH VOLTS 
HEATER CURRENT U 2U AMP. 
PLATE VOLTAGE ZUU VOLTS 

GRID VOLTAGE -1.O VOLT 

PLATE RESISTANCE (APPROX.) SOOO OHMS 

TRANSCO ND UCTANCE 9000 µMHOS 

AMPLIFICATION FACTOR ~5 

PLATE CURRENT [ lO MA. 

GRID VOLTAGE (APPROX.J FOR 100 µA PLATE CURRENT - IJ,~ VOLTS 

O ESIGN -MAXIMUM RATINGS ARE II KITING VALUES OF OPEfl ATING AND ENYIRON N ENTAI CON OITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE NORST PR ODABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY fOR THE 
EFFECTS OF CN ANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT II FE NO DESIGN-NA%INUN 
YAIUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE'UNDER TXE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPIT-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
E OUI PNENT CONTROL ADJ USTN EN T, lOAD VARIATION, SIGNAL VARIATION,, AND ENVIRON AE NT4L CONDITIONS. 

 J 



TENTATIVE DATA bEU7 

7"
~-8-
MAX 

11111 

} A 
I5' 

X 16 
MAXI 

3~ 
216 
1MAX.

~. 

GLASS BULB 

TUNG•SOL 

TWIN TRIODE 

MINIATURE TYPE 

UNIPOTEN TIAL CATHODE 

HEATER 

6.3±i0% VOLTS 0.3 ARiP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

SMALL•BUTTON NOVAL 

9 PIN BASE 
9L5 

THE 6EU7 IS A HIGH-MU TWIN TRIODE iN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
ESPECIALLY DESIGNED FOR USE IN HIGH CAIN RESISTANCE-COUPLED LOW-LEVEL 

AUDIO-AMPLIFIER APPLICATIONS, SUCH AS PREAMPLIFIERS FOR MONOPHONIC AND 

STEREOPHONIC PHONOGRAPHS, AND MICROPHONE AMPLIFIERS. THE BASING ARRANGE-
MENT ENABLES THE CIRCUIT DESIGNER TO OBTAIN GOOD ISOLATION BETWEEN CHAN-
ELS WHEN THE TUBE IS USED IN A STEREO SYSTEM. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 
PLATE TO CATHODE AND HEATER 

UNIT kl UNIT #2 

1 .5 1 .5 µµf 

1 .6 i .6 µµf 

0.2 0.2 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SY<_TEM 

AMPLIFIER -CLASS A l

VALUES ARE FOR EACH UNIT 

HEATER VOLTAGE 6.3'10% VOLTS 
MAXIMUM PLATE VOLTAGE 330 VOLTS 
MAXIMUM GRID VOLTAGE: 

NEGATIVE BIAS VALUE 55 VOLTS 
POSITIVE BIAS VALUE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 1.2 WATTS 
MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200A VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

A 
THE OC COMPONENT MUST NOT EXCEED 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DI VISION S BLOOMFIELO~ NEW JERS EY E U. S. A., JUNE 1, 1950 PLATE #5869 



6EU7 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A l  AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

6,3±i0q 
p,g 

VOLTS 

AM p, 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE —1 —2 VOLTS 

AMPLIFICATION FACTOR 100 100 
PLATE RESISTANCE (A PPROX.) 80 000 62 500 OHMS 
TRANSCON DUCTANCE 1 250 1 600 µMHOS 
PLATE CURRENT 0.5 1.2 MA. 

EQUIVALENT NOISE AND HUM VOLTAGE 

REFERENCED TO GRID, EACH UNIT 

AVERAGE VALUE RMS 1.8 µVOLTS 

• MEASURED IN "TRUE RMS" UNITS UNDER THE FOLLOWING CONDITIONS; HEATER VOLTAGE OF 6.3 VOLTS 
AC; CENTER TAP OF HEATER TRANSFORMER GROUNDED: PLATE SUPPLY VOLTAGE, 250 VOLTS DC; 
PLATE LOAD RESISTOR, 100,000 OHMS; CATHODE RESISTOR, 2700 OHMS BYPASSED eY 100-µF CAPACITOR 
GRID RESISTOR, 0 OHMS; AND +MPLI FIER COVERING FREQUENCY RANGE BETWEEN 25 AND 10,000 CPS. 

e. 

DESIGNJAAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A,SPE CI FLED TYPE AS DEFINED BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WDR57 PROBABLE CONDITIONS, THE DEVICE MANU-
FACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, 
TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OP ES ATING CONDITIONS DUE TO VARIA-
IN DEVICE CHARACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY 
AND THROUGHOUT LIFE NO DESIGN MAXIMUM VALUE FOR THE INTENDED SERVICE IS E%CE EDED WITH 
A BOGEY DEVICE UNDER THE WORST PROBABLE CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE 
VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, 
SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS, 

OPERATING CONDITIONS AS RESISTANCE COUPLED AMPLIFI ER 

EACH UNIT 

PLATE SUPPLY VOLTAGE 90 180 300 VOL'. 

PLATE LOAD RESISTOR 0.1 0.22 0.47 0.1 0.22 0.47 0.1 0.22 0.47 MEGC 

GRID RESISTOR (OF 

FOLLOWING STAGE) 0.22 0.47 1.0 0.22 0.47 1.0 0.22 0.47 1.0 MEGO 
CATHODE RESISTOR 4700 7400 13000 2000 8500 6700 1500 2800 5200 OHMS 
PEAK OUTPUT VOLTAGE 6 9 11 25 34 39 57 69 77 VOLT 
VOLTAGE GAIN 35C 45D 52E 47 59 66 52 65 73 

CAT 2 VOLTS (RMS) OUTPUT 

DAT 3 VOLTS (RMS) OUTPUT 

E 
AT 4 VOLTS (RMS) OUTPUT 

NOTE: COUPLING CAPACITORS SHOULD BE SELECTED TO GIVE DESIRED FREQUENCY RESPONSE. CATHODE 
RESISTORS SHOULD BE ADEQUATELY BYPASSED. 

S 

HM 

HMS 

S 



TENTATIVE DATA 6EU7 

ourpuT 
CHANTNnIEL 1 

I 

C1 , C 7 : 

C2, C8: 

c3, c 6: 

C4: 

c5: 

2 

R2 

ICI 
Ra Da 

wW► 11 
I ~ — _ _ 

b' 
INPUT 

CHAN

4
NEL I 

I 

O. 00j5µ f, 600 volts 

0.01µf, E00 volts 

O.1µ f, 600 volts 

2ou t, 45o volts 

50 µf, 25 volts 

TUMG•SOL 
8+=250 YOLTS 

RB 

RT

~~ I 

5 

C8 

T ~R12 

TCT ~RI I 

R9

MIIA 

~eo~8Bo1 

Rl, R12: 6800003104 ohms, 1/2 watt 

R2, R11: 220003104 ohms 1/2 watt 

Rj, R9 4700003104 ohms, 1/2 watt 

ft4, R10: Value depends on type of 

magnetic pickup used. 

Fol low pickup manufacturers 

recommendations. 

INPUT 
CNAN~L 2 

ouTPur 
CHANNEL 2 

0 

R5, R7: 1000003204 ohms, 

1/2 watt 

R6: 1200320$ ohms, 
1/2 watt 

R8: ~ j9W8320% ohms, 

1 tt 

T: 6.3-volt, center-

tapped heater 

transformer. 
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6EU7 TENTATIVE DATA 
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TENTATIVE DATA 6EU8 

7' 
-8-

MAX 
I f } 
15' 

~ 16 
MAX. 

3' 
2 61
MAX.

II I II ~ 

GLASS BULB 

TUNG•a0t 

TRIODE PENTODE 

MINIATURE TYPE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9J F 

THE 6EU8 IS A HEATER-CATHODE TYPE TRIODE -PENTODE IN THE 9 PIN MINIATURE 

CONSTRUCTION.. IT IS DESIGNED PRIMARILY FOR THE USE AS A COMBINED TRIODE 

OSCILLATOR AND PENTODE MIXER IN TELEVISION RECEIVERS. THE TRIODE HAS A 

CONTROLLED CATHODE WARM- UP CHARACTERISTIC. EXCEPT FOR HEATER CHAR-

ACTERISTICS, THE 6EU8 IS IDENTICAL TO THE SEUB. 

DIRECT INTERELECTRODE CAPACITANCES 

PE NTODE SECTION: 

WITH 

SHIELD 

WITHOUT 

SHIELD 

GRID #1 TO PLATE: (G1 TO P) (MAX.) 0.10 0.02 µµf 

INPUT: G1 TO (H+K) 5.0 5.0 µµf 

OUTPUT: P TO (H+K) 3.4 2.6 µµf 

TRIODE SECTION: 

GRID TO PLATE: (G TO P) 1.7 1.7 µµf 

INPUT: G TO (H+K) 3.2 3.0 µµf 

OUTPUT: P TO (H+K+S) 1.1 1.6 µµf 

CATHODE TO HEATER (EACH SECTIONI: (K TO H) 3.60 3.60 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER MAXIMUM SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 330 VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 3.0 3.1 WATTS 

MAXIMUM GRID #2 DISSIPATION --- 0.55 WATTS 

MAXIMUM GRID #1 RESISTANCE 100 100 KILOHMS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELO~ NEW JERSEY, U.S.A. FEBRUARY 1. 1960 PLATE •5165 



6EU8 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - cont'd. 

INTERPRETED ACCORDING TO DESIGN CENTER MAXIMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM-UP TIME•

TYPICAL OPERATING CONDITIONS AND CNARACTERISTICS 

6.3 VOLTS 

100 VOLTS 

200 VOLTS 

200 VOLTS 

11.0 SECONDS 

TRIODE PENTODE 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PLATE VOLTAGE 150 125 VOLTS 

GRID #2 VOLTAGE --- 125 VOLTS 

CATHODE RESISTOR 56 --- OHMS 

GRID #1 VOLTAGE --- —1.0 VOLT 

AMPLIFICATION FACTOR 40.0 ---

TRANSCONDUCTANCE 8500 6400 µMHOS 

PLATE RESISTANCE (APPROX.) 5000 60000 OHMS 

PLATE CURRENT 18.0 12.0 MA. 

GRID #2 CURRENT --- 4.0 MA. 

GRID #1 VOLTAGE (APPROX.) FOR Ib=fO µA —12.0 —9.0 VOLTS 

CATHODE WARM-UP TIMEA 35 --- SECONDS 

• HEATER WARM UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TERMINALS TO INCREASE FROM ZERO TO THE HEATER TEST VOLTAGE (Vl ). 

FOR TYPE 6EU8 

E__ 25.2 VOLTS (RMS OR DC ). 
Vl 5.0 VOLTS (RMS OR DC ). 
R= 31.5 OHMS 

A. CATHODE WARM-UP TIME IS DEFINED AS THE TIME REOUIRED FOR 7RANSCONDUCTANCE TO REACH 
6500 µMHOS WHEN A TUBE IS OPERATED FROM A COLD START AT A PLATE POTENTIAL OF 100 VOLTS 
DC, ZERO GRID BIAS, AND A7 A CONSTANT HEATER CURRENT OF 560 MILLIAMPERES FOR SEUB OR A 
HEATER POTENTIAL OF 5.5 yOLTS FOR THE 6EU8• 



TENTATIVE DATA 6EU8 

R 

TUNG•SGL 

Heater of Tube 
Jnder Test 

J 
TONG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION S BLOOMFIELO~ NEw JERS ET, U. S. A., FEB RUARY 1, 1960 PLATE #5166 





TENTATIVE DATA 6EV5 

3' 
'4 
MAX 

III II 

GLASS BULB 

TONG-SQL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.20 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE 

7 PIN BASE 

7EW 

THE 6EV5 IS A HIGH GAIN, SHARP-CUTOFF SEVEN PIN TETRODE DESIGNED PAR-
TICULARLY FOR SERVICE IN V.H.F. TELEVISION TUNERS. IT HAS H16H TRANS-
CONDUCTANCE, EXTREMELY LOW SCREEN CURRENT AND HIGH INPUT 'IMPEDANCE AT 
200 MC. RESULTING IN IMPROVED NOISE FIGURE. THE 6EV5 IS SIMILAR TO THE 

2EV5 AND THE 3EV5• 

DIRECT INTERELECTRODE CAPACITANCES^
WITH EXTERNAL SHIELD 

GRID #i TO PLATE (MAX.) 
INPUT 
OUTPUT 

0.035 µµf 
4.50 µµf 
2.90 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUY STSTENB

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 2]5 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 1$O VOLTS 

MAXIMUM GRID #Z VOLTAGE SEE GRID W2 INPUT RATING CHART 

MAXIMUM PLATE DISSIPATION 3.25 WATT$ 

MAXIMUM GRID #2 DISSIPATION 0.2 WATTS 

MA%IMUM GRID #i VOLTAGE: 

POSITIVE VALUE O VOLT$ 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK LOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 5O VOLTS 

TOTAL DC AND PEAK 1OO VOLTS 

MAXIMUM GRID C-IRCUIT RESISTANCE D.5 MEGOHM 

'WITH SHIELD Wj16 CONNECTED TO PINf2. 

BD ESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL COMOITIOMS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBIISMED DATA, AND SX OU ID 
NO7 BE E%CEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CMOOS ES THESE 
VALUES TO PROVIDE ACLEPTABEE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS OUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND -TM ROUGNOUT LIFE NO DESIGN-MA%IMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CON Di TIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CORTROL ADJUSTMENT, IOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

TONG-SQL EL EC TRIG INC. ELECTRON TUBE DIVISION, BLOOM FIELD, NEW JERSEY, U.S.A. OEC ENBER 1, 1959 PLATE W570j 



6EV5 TENTATIVE DATA 

TUNG•SGL  ~ 

L ONTINUED FROM PRECEDING PAG F. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

NEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

GRID ki CUTOFF BIASC

PLATE CURRENT 

GRID k2 CURRENT 

CFOR TRANSCONDUCTANCE Of 100 µMHOS. 

2.0 voLrs 
O.GO AMP. 

250 voLTs 
$O VOLTS 

-I VOLTS 

0.150 MEGOHM 

SHOO µMHOS 

4.5 voLTS 
11.5 MA. 

0.90 MA. 

6EV5 

Ef = 6.3 Volts 
Eb = 250 Volts 
E~Z = 80 Volts 
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TENTATIVE DATA 6EV5 
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6EV5 
Et = 6.3 Volts 
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6EV5 TENTATIVE DATA 
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TENTATIVE DATA 6EV7 

7•
8 
MAX 

2 5" 8 
MAII x. 

~1 
GLASS BULB 

TUNG•SOl 

TWIN TRIODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3t10~ VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOH VIEW 

SMALL- BUTTON NOVAL 
9 PIN BASE 

9LP 

THE 6EV7 IS A HIGH-MU TWIN TRIODE DESIGNED FOR USE AS A RELAY-CONTROL 
TUBE IN REMOTE-CONTROL TUNING UNITS OF TELEVISION RECEIVERS. IT IS PRO-
CESSED SPECIFICALLY FOR OPERATION UNDER STANDBY CONDITIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
~APPROX.~ 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 

GRID TD CATHODE AND HEATER 

PLATE TO CATHODE AND HEATER 

UNIT it UNIT i2 

3.0 3.0 ~If 
3 3 µµf 

0.33 0.33 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAxIMUM SYSTEM 

RELAY—CONTROL SERVICE 

VALUES ARE FOR EACX UNIT 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID VOLTAGE: 

POSITIVE BIAS VALUE 

MAXIMUM CATHODE CURRENT 

MAXIMUM PLATE DISSIPATION 

WHEN THE ~~ON~' TIME EXCEEDS 30 SECONDS IN ANY 

2—MINUTE INTERVAL 

WHEN THE °ON R TIME DOES NOT EXCEED 30 SECONDS 

IN ANY T—MINUTE INTERVAL 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM CIRCUIT VALUES: 

GRID—CIRCUIT RESISTANCE 

A THE DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

6.3**-10~ voLTs 
300 VOLTS 

O VOLTS 

20 MA. 

2.5 NATTS 

4.5 WATTS 

20O VOLTS 

2OOA VOLTS 

3.9 MEaoti~;c 

CONTINUED ON FOLLOWING PAGE 

 J 
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~EV7 TENTATIVE DATA 

  TUNO•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 

N ITN 2500-OHM RELAY LOAD - EACH UNIT 

RELAY-CONTROL SERVICE 
YA LU ES ARE FOR EACH UNIT 

"ON" TIME "ON" TIME 
MORE THAN UP TO 
305ec. IN 30 sec. IN 
ANY 2 MIN ANY 2 MIN. 
INTERVAL INTERVAL 

PLATE SUPPLY VOLTAGE 150 25O VOLTS 

ZERO—BIAS PLATE CURRENT lO 18.5 MA. 

GRID VOLTAGE (APPROX.) FOR 

PLATE CURRENT OF 100 µA. —j -<J VOLTS 

CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH UNIT 

HEATER VOLTAGE 6.3t10~ VOLTS 
HEATER CURRENT O,() AMP. 

PLATE VOLTAGE 25O VOLTS 

GRID VOLTAGE —2 VOLTS 

AMPLIFICATION FACTOR ()O 
PLATE RESISTANCE (APPROX.) 11 5OO OHMS 

TRANSCONDUCTANCE 5 200 µMHOS 

PLATE CURRENT J.2 MA. 

GRID VOLTAGE (APPROX .)FOR PLATE CURRENT OF 100 µA. —9 VOLTS 



TENTATIVE DATA 6EV7 

6EV7 

Ef = 6.3 Volts 
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6EW6 

~  TUNG•SGL  ~ 

i 
d 

"~~ 

~~~ 

750" 
MAX 

1.875" 
MqX 

2.125" 
MAX 

GLASS BULB 

MINIATURE BUTTON 
i PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC S-2 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5.3±0.6 VOLTS 400 MA. ~—
AC OR 'DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7CM 

THE 6E'N6 IS A SHARP CUTOFF PENTODE IN THE 7—PIN MINIATURE CONSTRUCTION 
f~ND HAS BEEN DESIGNED FOR INTERMEDIATE AMPLIFIER SERVICE IN TELEVISION 
RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

uITH wlrllour 
SHIELD SHIELD 

GRID #1 TO PLATE (MAX.) 0.03 O.Oµ pt 

INPUT 10.0 iO.O Pf 

OUTPUT 3,µ 2_µ 
_ 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-MA%IMUN VA IU ES 

MAXIMUM PLATE VOLTAGE 3jO VOLTS 

MAXIMUM SCREEN—SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING cnaa7 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 3.1 WATTS 

MAXIMUM SCREEN DISSIPATION O.b5 WATTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2O0 VOLTS 

D ESI GN-.MA%IMUM RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUP LISH ED DATA, ANO SHOULD 
NOT BE E%CEEDED UNDER THE WORST PR OB APLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEAPI CITY OF THE DEVICE, TANING RESPONSIBILITY FOR THE 
EFFECTS OF LH ANGES IN OPERATING CONDITIONS OUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT NA NU FAC TUR ER SHOULD DESIGN 50 THAT IN ITIAILT AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS E%LEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WI TN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION. SIGNAL YARI ATION, AND ENVIRONM ENTAI CONDITIONS. 

AWITH EXTERNAL SNIELD IEIA 8161 CONNECTED TO CATHODE. 

~ INDICATES A CHANGE. 
CONTINUED ON FOLLOWING PAGE 

T UNG-SOl ELECTR{C INC. ELECTRON TUBE DIVISION BLOOMFIELO, NEW JERSEY. U.S.<., OCTOBER 1, 1962 PLATE "6587 



6EW6 

i TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 125 VOLTS 
SUPPRESSOR S CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE 1'Z5 VOLTS 

CATHODE- BIAS RESISTOR S6 OHMS 

PLATE RESISTANCE (APPROX.) O.2 MEGOHMS 

TRANSCONDUCTANCE I4 OOO µMHOS 

PLATE CURRENT II MA. 

SCREEN CURRENT 3,Q plq, 

~;R ID #1 VOLTAGE fAPPROX.J Lb 20 µAMPS. -S.5 VOLTS 

 J 



TENTATIVE DATA 6EW6 
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6EW6 TENTATIVE DATA 
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TENTATIVE DATA 6EW6 
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6EW7 

TUNG•80L 

DOUBLE TRIODE 

1.188~~ 
MAX. 

~ ~ COATED UNIPOTENTIAL CATHODE 

HEATER 
2.930~~ '-

MAX. 
6.3 VOLTS 0.90 AMP. zG 

2.620~~ 
.MAX 2G 

ANY MOUNTING POSITION 

~ 
GLASS BULB 

BASE E9-6B 

JEDEC OUTLINE 9.70 

BOTTOM VIEW 

RASING DIAGRAM 

J EDEC 9HF 

THE 6EW7 IS A DISSIMILAR DOUBLE TRIODE UTILIZING THE 9T9 BULB AND PIN 
CONFIGURATION. THE TUBE IS DESIGNED TO SERVE AS A COMBINED VERTICAL DE-
FLECTION OSCILLATOR AND AMPLIFIER. EXCEPT FOR HEATER CHARACTERISTICS AND 
HEATER WARM-UP TIME, THE 6EW7 IS IDENTICAL TO THE 10EW7. 

THE 9T9 DESIGN UTILIZES A T-9(1 1/8" DIAM.) BULB BASED TO FIT MOST STAND-
ARD 9 PIN MINIATURE SOCKETS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHI ELO 

SECT. kl SECT. 2 

GRID TO PLATE 4.2 9.0 µµf 
INPUT: G TO (H+KJ 2.2 7.0 µµf 
OUTPUT: P TO (H+K) O.0 1.2 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM B 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER ~ 

HEATER VOLTAGE 

SECT. #1 
OSCILLATOR D

6.3 

SECT. #2 
AMPLIFIER O 

VOLTS 

MAXIMUM PLATE VOLTAGE 33O 330 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE --- 1SOO VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM PLATE DISSIPATION E 1.5 lO WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 22 5O MA. 

'MAXIMUM PEAK CATHODE CURRENT ~~ 175 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

SELF BIAS 2.2 2.2 MEGOHMS 

~ INDICATES A CM AN G E. 

CONTINUED ON FOL LO WINS PAGE 

T UNG -SOl ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFIELO, NFW JERSEY, U.S.A. SEPTEMBER 1, 1961 PLATE W6255 



6EW7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNrlo. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

6 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERc

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

NEATER POSITIVE WITH RESPECT 10 CATHODE 

DC 

TOTAL DC AND PEAK 

.OVERAGE CHARACTERISTICS 

ZOO VOLTS 

LOO VOLTS 

2OO VOLTS 

HEATER VOLTAGE A 

HEATER CURRENT 

SECT. RID

6,3 

0,90 

SECT. R2D

VOLTS 

AMP. 

PLATE VOLTAGE 250 ISO VOLTS 

GRID #1 VOLTAGE —11 —1].5 VOLTS 

PLATE CURRENT 5.5 45 MA. 

TRANSCONDUCTANCE 2000 ]500 µMHOS 

AMPLIFICATION FACTOR Z].5 G.O 
PLATE RESISTANCE (APPROX.) 8750 BOO OHMS 
E~ FOR Ib = 10 FAA (APPROX.) —ZO --- VOLTS 

E~ FOR Ib = 100 µA (APPROX.) --- —uO VOLTS 

Ib AT E~ =`25 VDC S MA. 

Ib WITH Eb =60 V AND E~ O V 

( INSTANTANEOUS VALUES) 95 MA. 

AFOR P0.RA lLEL HEATER OPERATION, EQUIPMENT SHOULD BE SO DESIGNED 50 THAT AT NORMAL SUPPLY VOLTAGE 
BOGEY TUBES WI IL OPERATE AT THIS VALUE OF HEATER VOLTAGE. 

r 
DESIGN-YA%IYUM RATING S. ARE 11Y1TING VALUES OF OPERATING AND ENYtRONY ENTAL CONDITIONS APPLICABLE 
TO A BOGET ELECTRON DEVICE OF A SPECIFIED TTPE AS OEFIN ED BT ITS PUB IISMED DATA, AND SNOU LD 
NOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE YANUFAC TU RER CHOOSES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILI TT OF THE OEV IC E, TAXING RESPONSIBILITT fOR THE 
EFFECTS Of CNANG ES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EpUIPY ENT MANUFACTURER SN OU LD DESIGN SO THAT IN ITIA LIT AND THROUGHOUT LIFE NO DESIGN-YA%IYUY 
VA IUE FOR THE INTENDED SERVICE IS E%CEEDED NITM A BOGET DEVICE UNDER TXE NORST PROBABLE 
OPERATING CONDITIONS NITM RESPECT TO SU PPIT-VOLTAGE VARIATION, EOUI PY ENT COMPONENT VAR IATION~ 
EQUIPYENT CONTROL AOJ USTYENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIgONNENTAI CONDITIONS. 

C 
FOR OPERATION IN A 5pYLINE, j0-FR ANE SYSTEM AS DESCRIBED IN "STAN DAR05 OF GOOD ENGINEERING 

PRACTICE fOR TELEVISION BROADCASTING STATIONS: FEDERAL COMMUNICATIONS COMMISSION". TXE OU TY 

tY CLE OF THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SCANNING CYCLE. 

DS ECTI ON V1 CONNECTS TO PINS 6, 1 AND 8. SECTION W2 CONNECTS TO PINS 1, 2, j AND 9. 

E 

IN STAGES OPERATING WITH GRID IEAK BIAS, AN ADEQUATE BIAS RESISTOR OR OTHER SUITABLE MEANS IS 
R EQUIREO TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 



TENTATIVE DATA 6EX6 

•— 16 —a-
MAX. 

~_

T-12 
4~ 
MAX 

5" 
MAX. 

GLASS BULB 

TUNo•so~ 

BEAM PENTODE 

HEATER 

E.3 VOLTS 2.27 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION IS PERMITTED IF 
PINS 2 AND 7 ARE IN A VERTICAL PLANE 

BOTTOM VIEW 
SHORT MEDIUM- SHELL 

-5 PIN OCTAL 

WITH 

EXTERNAL BARRIERS 

5RT 

THE bEX6 IS A BEAM-POWER PENTODE DESIGNED PRIMARILY FOR USE AS THE HORI-
ZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS WHICH INCORPORATE 
LARGE-DEFLECTION-ANGLE PICTURE TUBES. FEATURES OF THE TUBE INCLUDE AN 
EXTREMELY HIGH PERVEANCE, HIGH PLATE CURRENT AT LOW PLATE AND SCREEN 
VOLTAGES, AND A HIGH RATIO OF PLATE TO SCREEN CURRENT. EXCEPT FOR HEATER 
RATINGS, THE 6EX5. CIS IDENTICAL TO THE 27EXo, 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

1.1 µµf 
22 ;lµ. f 

8.5 µµf 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICEA

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM DC PLATE-SUPPLY VOLTAGE (BOOST+ DC POWER SUPPLY) 77O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABS. MAX.) 7000 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE (ABS. MAX.) 1500 VOLTS 

MAXIMUM SCREEN VOLTAGE 1J5 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 22O VOLTS 

MAXIMUM PLATE DISSIPATIONS 22 WATTS 

MAXIMUM SCREEN DISSIPATION j.j WATTS 

MAXIMUM DC CATHODE CURRENT 22O MA. 

MAXIMUM PEAK CATHODE CURRENT 77O MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL OC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHMS 

BULB TEMPERATURE AT HOTTEST POINT 22 jr °C 

C ONTINUEO ON FOLLOWING PAGE 

 J 
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6EX6 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 
HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE (APPROX.) 

TRANSCONCUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID #1 VOLTAGE (APPROX.) 

FOR Ib = 1.0 MA. 

TRIODE AMPLIFICATION FACTOR 

WITH E b =Ec2 = 175V. 

GRID #1 VOLTAGE WITH 

Eb SCX~OV. FOR Ib 1.0 MA. 

6.3 6.3 ti.5 voLTs 
=.2~) 2.27 2.L5 AMP. 

60 60 175 VOLTS 

125 150 175 voLTs 
OG OG —30 voLTs 

8500 GHMS 
7700 µMHo= 

360 460 67 MA. 

30 45 3.3 MA. 

—5O VOLTS 

4.2 

—88 —94 —101 voLrs 

A FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE V'O LT AGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

BIN STAGES OPERATING WITH GRID IEgN BIAS, AN AO EQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CA PPLI EO FOR VERY SNORT fN TERVAL 50 AS NOT TO DAMAGE TUBE. 



6EY6 

TUNG•SOL 

PENTODE 

L lee" 
MAX 

i 

f 

7-9 
I 

2.875" 
MAX 

 3.438" 
MAX 

r  

1.312" 
MAX 

GLASS BULB 

INTERMEDIATE-SX ELL 

b PIN OCTAL 
Bb-81 AND Bb-84 

OUTLINE DRAWING 
JE6EC 9-15 

COATED UNIPOTENTIAL CATHODE• 

HEATER 

6.3 VOLTS 0.68 AMP. 

AC OR DC 

ANY MOUNTING POSITION K,G 3 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 7AC 

THE 6EY6 IS A BEAM POWER PENTODE DESIGNED FOR USE AS THE VERTICAL DE-
FLECTION AMPLIFIER IN TELEVISION RECEIVERS EMPLOYING 110° DEFLECTION 
PICTURE TUBES. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PRO-
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

WITHOUT E%T ERNAL SHIELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

0.7 pf 
6.5 pf 
7.O 

RATINGS 
INT ERPN ETED ACCORDING TO DESIGN-MAXIMUM SYSTEM 

VERTICAL- DEFLECTION AMPLIFIER SERVICE A

MAXIMUM DC PLATE VOLTAGE j5O VOLTS 

MAXIMUM PEAK PULSE PLATE VOLTAGE 2 5OO VOLTS 

MAXIMUM PEAK NEGATIVE-PULSE GRID #1 VOLTAGE 25O VOLTS 

MAXIMUM SCREEN VOLTAGE 3OO VOLTS 
MAXIMUM PLATE DISSIPATIONS 11 WATTS 

MAXIMUM SCREEN DISSIPATIONS 2,75 WATTS 

MAXIMUM DC CATHODE CURRENT 6O MA. 

MAXIMUM PEAK CATHODE CURRENT 1$O MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE WITH CATHODE BIAS 2.Z MEGOHMS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE WITH FI%ED BIAS 1.O MEGOHMS 

MAXIMUM BULB TEMPERATURE 'AT HOTTEST POINT ZOO °C 

HEATER WARM- UP TIME (APPROX.) 11.0 SECONDS 

LUNG -SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFIEl0, NEw JERSEY, U.S.A. MARCH 1, 1962 PLATE R641j 



6EY6 

ruNo•so~ 
CONTINUED FROM PRECEDING CAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 5O 250 VOLTS 
SCREEN VOLTAGE ZSO 25O VOLTS 

GRID #1 VOLTAGE OC -17.5 VOLTS 

PLATE RESISTANCE (APPROX.) --- E)O OOO OHMS 

TRANSCONDUCTANCE --- 4 4OO µMHOS 

PLATE CURRENT ZS~ 44 MA. 

SCREEN CURRENT Z1 3.O MA. 
.GRID #1 VOLTAGE (A~PROX.) 

Ib = 100 µAMPS. —48 VOLTS 

DESIGN-MA%I MUM RATINGS ARE LI NITINGVA LU ES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BT ITS PUBLISHED DATA. AND SHOULD 
NOT RE E%LEEDED UNDER THE WORST PR OBAR LE CONDITIONS. THE DEY ICE NANUFA CTURER CHOOSES THESE 
YA CUES TO PROVIDE ACCEPTABLE SER YICEABILI TY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
E Ff ECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SMOU LD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MA%INUN 
VALUE FOR THE INTENDED SERVICE IS E%GEED EO WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CON DITION S, WITH RESPECT TO SUPPLY-VO IT AGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EOUI PM ENT CONTROL ADJUSTMENT. IOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

A FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM A5 DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY LYC LE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING CYCLE. 

BIN STAGES OPERATING WITH GRID LEAN BIASr AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
N EANS IS REOUI RED TO PROTECT TXE TUBE IN THE ABSENCE OF EXCITATION. 

CAPPLI ED FOR SNORT INTERVAL ITWO SECONDS MAXIMUM) SO AS NOT TO DAMAGE TUBE. 

HEATER WARM-UP TIYE IS DEFIN EO AS THE TIME REQUIRED FOP THE YO IT AGE ACROSS THE NEATER TO RCALH 

R04 OF 175 RATED VO ITAGE AFTER APP LT ING 4 71ME5 RATED MEAT ER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VA IUE l TINES THE NOMINAL NEATER OPERATING 
RESISIANf F. 



TENTATIVE DATA 6EY6 

i 
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6EY6 

Ef = 6.3 Volts 
E~Z 250 Volts 

  EC 1= 0 Volts 
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TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD~ NEW JERS EY E U.S.A. JULY 1, 1959 PLATE #5557 



6EY6 TENTATIVE DATA 

6EY6 
Et  = 6.3 Volts 
EC1 0 Volts 
 Ib 
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TENTATIVE DATA 6EY6 

6EY6 
Et = 6.S Volts 
Eb = 250 Volts 
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6EZ5 

TUNG•SGL 

BEAM-POWER PENTODE 

f I.Iee
.~ 

MAX 

2.875" 
MAX 

3.438 
MAX 

~1.281~~~,
MAX. 

GLASS BULc 

INTERMEDIATE - SN ELL 
6 PIN OCTAL B6-81 

OUTLINE DRAWING 
J EDEC 9-15 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3f 10% VOLTS 0.8 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEL 7AL 

THE 6EZ5 IS A BEAM—POWER PENTODE DESIGNED FOR USE A_S THE _V.ERTICAL—
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS THAT EMPLOY 110—DEGREE 
DEFLECTION PICTURE TUBES. FEATURES OF THE TUBE INCLUDE HIGH PERVEANCE 
AND HIGH PLATE DISSIPATION. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
N~ITnouT EXTERNAL srlELo 

GRID #1 TO PLATE O,6 µµf 

INPUT 9,O µµf 

OUTPUT ],Q µµf 

RATINGS 
I NTER PRETEO ACCORDING TO DESIGN MAXIMUM SYSTEM 

VERTICAL—DEFLECTION—AMPLIFIER SERVICEA

MAXIMUM OC PLATE VOLTAGE 3'50 VOLTS 

MAXIMUM PEAK PULSE PLATE VOLTAGE 2500 VOLTS 

MAXIMUM PEAK NEGATIVE—PULSE GRID #1 VOLTAGE* 250 VOLTS 

MAXIMUM SCREEN VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATIONS 12 WATTS 

MAXIMUM SCREEN DISSIPATIONS 2.75 WATTS 

MAXIMUM DC CATHODE CURRENT 75 MA. 

MAXIMUM PEAK CATHODE CURRENT 26O MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC COMPONENT 10O VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

WITH CATHODE BIAS 

WITH FIXED BIAS 

BULB TEMPERATURE AT HOTTEST POINT 

*INDICATES AN ADDITION. 
CONTINUED ON FOLLOWING PAGE 

2.2 MEGOHMS 

1.0 ME GOHMS 

2OO C 

T UN6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEID, NEW JERSEY. U.S.A. DECEMBER 1. 1961 PLATE *6j9v 



6EZ5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE E). 3+ZO~ E). 3f IC,~ VOLTS 

HEATER CURRENT O.H O.H AMP. 

PLATE VOLTAGE 6O Z5O VOLTS 

SCREEN VOLTAGE 27O 25O VCLTS 

GRID #1 VOLTAGE O C -2O VOLTS 

PLATE RESISTANCE (APPROX.) --- 5O OOC OHMS 

TRANSCO NDUCTANCE --- 4 ZOO µMHOS 

PLATE CURRENT 1HO U3 MA. 

SCREEN CURRENT 2E) 3.5 MA. 

GRID #1 VOLTAGE (APPROX.) 

FOR Ib - 100 µAMPS. -5O VOLTS 

A FOR OPERATION IN A 525 LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VO O'AGE PULSE MUST NOT E%GEED 15% OF ONE SCANNING CYCLE. 

B IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

CA PP LI ED FOR SHORT INTERVAL ITWO SEC ON OS MAXIMUMI 50 AS NOT TO DAMAGE TUBE. 

O ESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONM F.N TAL CONDITIONS APP LI OAB LE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSI8I LI TT FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION. AND DNVIRONM EN TAL CONDITIONS. 

 J 



TENTATIVE DATA 6EZ8 

7" 
8 -
MAX 

I } 
15" 

X 16 
MAX. 

3" 
2 16 
MAX.

!1111 ~ 

GLASS BULB 

TUNG•SOL 

TRIPLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±10% VOLTS 0,45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

SMALL BUTTON 

9 PIN BASE 

9KA 

THE 6EZ8 IS A HIGH- MU, TRIPLE TRIODE IN THE 9 P!N MINIATURE CONSTRUCTION. 
THE CATHODES OF SECTION 7 AND 2 HAVE A COMMON CONNECTION WITH ONE SIDE 
OF THE HEATER. IT WAS DESIGNED PRIMARILY FOR USE AS AN FM TUNER TUBE. 

DIRECT INTERELECTRODE CAPACITANCES 

A 
WITH 

SHIELD 
WITHOUT 
SHIELD 

GRID TO PLATE, EACH SECTION 1.5 1.5 µµf 

INPUT, EACH SECTION 2.6 2.4 µµf 

OUTPUT, SECTION t 1.4 0.21 µµf 

OUTPUT, SECTION 2 1.2 0.4 µ~ 
OUTPUT, SECTION 3 1.2 0.36 µµf 
HEATER TO CATHODE, SECTION 3 0.75 0.77 µµf 

A 
WITH EXTERNAL SHIELD #315 CONNECTED TO CATHODE OF SECTION UNDER TEST. 

RATINGS 
INTERPRETED gCCORDING TO DESIGN MAXIMUM SYSTEM 

EACH SECTION 

HEATER VOLTAGE 6.3±10% VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE 50 VOLTS 

MAXIMUM PLATE DISSIPATION, EACH PLATE 2.0 WATTS 
MAXIMUM TOTAL PLATE DISSIPATION, ALL PLAT ES 5.0 WATTS 
MAXIMUM HEATER-CATHODE VOLTAGE (SECTION 3) 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

—f INDICATES A CHANGE. 

TUN6-SDL EI ECTRIC INC., ELECTRON TUBE DI VI SI QI BLOOMFI EL D, NEW JERSEY. U.S.A. FEBRUARY 1, 1960 PLATE a5T67 



6EZ8 TENTATIVE DATA 

i  TUNB•SOL 

CONTINUED FROM PR EC EDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3±10~ VOLTS 

HEATER CURRENT 0.45 AMP. 
PLATE VOLTAGE 12S VOLTS 
GRID VOLTAGE -1.0 VOLTS 
AMPLIFICATION FACTOR S7 
PLATE RESISTANCE (APPROX.) 73600 OHMS 
TRANSCONDUCTANCE 4200 µMHOS 

PLATE CURRENT 4.2 MA. 
GRID VOLTAGE (APPROX.) Ib = 20 µAMPS. -4 VOLTS 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY TUBE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE TUNE MANUFACTURER CHOOSES 
THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE TUBE, TAKING RESPONSIBILITY FOR 
THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN TUBE CHARACTERISTICS. 
THE EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-
MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY TUBE UNDER THE WORST 
PROBABLE OPERATING CONDITIONS WITH RESPECT TO SU PP LY•VOLTAGE VARIATION, EQUIPMENT COM-
PONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND 
ENVIRONMENTAL CONDITIONS. 



czAs,o2~ 6F6, 6F6GT/G 

TUNG-SOL 

PENTODE POWER AMPLIFIER 

COATED UNIPOTENTIAL CATHODE 

n 

PLATE 
1795-1 

DEC. 15 
19x3 

HEATERS 

6F6, 6F6GT/G, 42 - 6.3 V., 0.7 AMPERE 
2A5 - 2.5 V., 1.75 AMPERES 

TYPES 6F6, 6F6GT/G, 2A5 AND 42 ARE PENTODE AMPLIFIERS DESIGNED FOR APPLI-
CATION IN POWER OUTPUT STAGES OF RECEIVERS. WITH THE EXCEPTION OF HEATER 
RATINGS, THEIR ELECTRICAL CHARACTERISTICS ARE IDENTICAL. 

MAXIMUM RATINGS 
PENTODE 

COMNECTI ON 
TRIODE 

CONNECTION 

MAXIMUM PLATE VOLTAGE 375 350 VOLTS 
MAXIMUM SCREEN VOLTAGE 285 — VOLTS 

MAXIMUM PLATE DISSIPATION 11 — WATTS 

MAXIMUM SCREEN DISSIPATION. 3.75 — WATTS 

MAXIMUM TOTAL PLATE AND SCREEN DISSIPATION — LO WATTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER - SINGLE TUBE ~ 

PENTODE 
CONNECTION 

TRIODE 
CONNECTION 

PLATE VOLTAGE 25O 285 250 VOLTS 
SCREEN VOLTAGE 25O 285 — VOLTS 

CONTROL GRID VOLTAGE ~ -16.5 -20 -20 VOLTS 
P EAH AF SIGNAL VOLTAGE 16.5 2O 2O VOLTS 

ZERO—SIGNAL PLATE CURRENT 34 3B 31 MA. 

ZERO—SIGNAL SCREEN CURRENT 6.5 7 — MA. 

MAXIMUM—S 16 NAL PLATE CURRENT 36 40 34 MA. 

MAXIMUM—SIGNAL SCREEN CURRENT 10.5 Z3 — MA. 

PLATE RESISTANCE (A PPROX.~ SOOOO 78000 2600 OHMS 

T RA NSCONDUC TA NCE 2500 2550 2600 µMHOS 
AMPLIFICATION FACTOR — — 6.S 
LOAD RESISTANCE 7000 7000 4000 OHMS 

TOTAL HARMONIC DISTORTION H 9 6.5 PER CENT 

POWER OUTPUT 3.2 4.B 0.85 WATTS 

PUSH-PULL AMPLIFIER -TWO TUBES r 

CLASS Al AMPLIFIER C 

PENTODE 
CONNECTION 

PLATE VOLTAGE 315 
SCREEN VOLTAGE 285 
CONTROL GRID VOLTAGE -24 ~ 

CLASS ABZ ANYIIF IEP ~ 

PENTODE TRIODE 
CONNECTION CONNECTION 

375 350 
250 — 

-26 -38 

voLTs 
VOLTS 

voLrs 
PE AX AF SIGNAL VOLTAGE IGAID TO GRIDI LIB 82 123 voLTs 
ZERO—SIGNAL PLATE CURRENT 62 34 4B MA . 
ZERO—SIGNAL SCREEN CURRENT L2 5 - MA . 
MAXIMUM—SEtiNAL PLATE CURRENT 8O 82 92 MA. 

MAXIMUM—SIGNAL SCREEN CURRENT 19.5 19.5 — MA. 

EFFECTIVE LOAD RESISTANCE IPLATE TO PIATEI lOOOO 10000 6000 OHMS 
TOTAL HARMONIC DISTORTION 4 3.5 2 PER CENT 

POWER OUTPUT 11 18.5 13 WATTS 

1 CONTIxUED NE%T PAyE 1 

C OPV RIG NT i9 d3 BV TUNG-SOL ELECTRIC IN F IFCTRON TUBE DIVISION NEWARK. NEW JERSE V. U 5 A 



6F6, 6F6G T/G C2A5,42) 

TUNG-SOL 

TYPICAL OPERATING CONDITIONS FOR CATHODE BIAS 

CLASS Al AMPLIFIER ~ CLASS ABz AMPLIFIER D 

SINGLE TUBE 

Pentode Conn. 

ANPLIF IFR 

Triode Conn. 

P USN-PULL AMPL1. 

Pentode Lon n. ~ 

PU SM-PULL AYPLI. 

Pentoae coon.° rrtoae coon. P 

Plate 250 285 260 315 376 350 Volts 
Screen 250 285 - 285 z6o volts 
CathcNle Hesls LOr 410 - g50 32p 340 9 730 6 OLtnS 
Peak A-F Or Sd Voltage 18.5 20 20 - - Volts 
Peflk A-F Gr30-Lo-

Orid Voltage - - - 58 94 132 Volta 
Zero-31g. Plate Cur. 34 3B 31 82 54 50 Ma. 

Maz .-gig. Plate Cur. 35 3B 32 73 77 80 Ma. 

Zero-Sig. Screen Cur. g.5 7 - 12 R - Ma. 

Max.-S Sg. Screen Cur. 9.7 12 - 1g SB Ma. 
Load Aeslatance 7000 7000 4000 - - - OnRe 
Etfective Load Res Ss. 

(Dlate to Dlate) - - - 10000 10000 10000 OSDre 
Total Harmonic Dlst. 8.5 9 8.5 3 5 3 % 
Max.-g lg. Power Output 3.1 4.5 0.g 10.5 19 9 Wa LLF. 

~ THE DC RESISTANCE IM THE GRID CIRCUIT, UNDER RATED NA%INUN COMD ITI ONS. SM OULD NOT 

E %CE EO 0.5 YFGONY FOR cELF-BIAS OPERATION AMD 0.1 YE GOMY FOR FI%ED-BIAS OPERATION. 

B THE VALUE GIVEN FOR THE CATN ODE RESISTOR IS DETEMMINED FOR A GRID BIAS OF -21 VOLTS. 

~ SUB SLPIPT 1 INDICATES TNAT GR10 CURRENT DOES MOT FL ON DURING AMY PART OF INPUT CYCLE. 

D SUBSCRIPT 2 INDICATES TM Ai GRID CURRENT FL ORS DURING SOME PART OF INPUT CYCLE. 

8 THE VALUE GIVEN FOR THE CATHODE RESISTOR IS DETEPNIMEO FOP A as lD BIAS DF _96.5 VOLTS. 

f UNLESS OTHERWISE SPFC IFIED, VALUE$ ARE FOR p TUBES. 

GLASS BULB 

6F6GT/G 

METAL SHELL 

6F6 

GLASS BULB 

2A5 •- 42 

U 
P LATE 
1766-1 

DEC. 15 
19N3 

NEOIUN 7 PIN OCTAL BASE 7 Pln OCTAL BASE YEOIUN 6 PIM BASE 

COPYRIGHT IG 49 SV TUNG-SOL ELECTRIC INC. E FCTRON TUBE DIVISION NEWARK. NEW JERSEY. U. S.A 



~2A5,4z~6F6, 6F6GT/G 
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PENTODE CONNECTION 

Eq = 6.3 V. — 6F6, 6F6GT/G, 42 

Eq = 2.7 V. - 2A5 

EC2 - 250 V. 
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TRIODE CONNECTION 
(SCREEN TIED TO PIATEI 

Ef = 6.3 V. - 6F6, 6F6GT/G, 42 

Eq = 2.5 V. - 2A5 
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C OPY RIG NT 19I~ BY TUNO-90L LAMP WORKB INC. FLlCTRO NIC TUBE DIV IlIDM NEWIIN F. NEW JEBSFY. U. 9. A. 



6F6, 6F6GT/G C'LA5,42) 
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PENTODE 
E{ - E.3 V. - 6F6, 6F6GT/G, 42 EoE = 250 V. 
Ef = 2.3 V. - 2A5 EC3 - -16.5 V. 

CONNECTION Eb = 250 V RL = 7000 oHMs 
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PENTODE rONNECTION 2 
Ef = 6.3 V. - 6F6, 6F6GT/G, 42 _ 
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TENTATIVE DATA 6FC7 

1~ 
16 

MAX. 

13" 
116 

MAX. 

2 a 
MA

yI

X. 

t 

GLASS BULB 

TUNG•80L 

DOUBLE TRIODE 

MINIATURE TYPE 

HEATER 

6.3 VOLTS 0.34 AMP. 

ANY MOUNTING POSITION 

TXE TRIODE ON PINS E, 7,8 8 9 SHOtl LD NAVE 
GROUNDED CATHODE CONNECTION, AND TXAT ON 
PINS 1, 2, 6 3 SHOULD RAVE GROUNDED GRID 
CONNECTION. IT IS RECOMMENDED THAT PINS 
7 6 8 BE STRAPPED. 

BOTTOM YIEW 
MINIATURE 

9 PIN BASE 

900 

THE 6FC7 IS A FRAME GRID DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC-
TION. IT IS INTENDED FOR USE AS A CASCODE AMPLIFIER AT FREpUENCIES UP TO 
220 MEGACYCLES PER SECOND. EXCEPT FOR HEATER RATINGS, THE 6FC7 IS IDEN-
TICAL TO THE 7FC7. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH E%TERNAL GNI ELD 

PLATE #i TO PLATE #2 (MAX.) 

GRID #1 TO PLATE #2 (MAX.) 

GROUNDED CATHODE SECTION: 

PLATE TO GRID 

INPUT 

OUTPUT 

GRID TO HEATER (MAX.) 

GROUNDED GRID SECTION: 

PLATE TO GRID 

PLATE 70 CATHODE 

INPUT 

OUTPUT 

CATHODE TO HEATER 

RATINGS 

0.015 µµf 
0.005 µµf 

1.9 µµf 
3.8 µµf 

2.5 µµf 
0.3 µµf 

4.1 µµ.f 
D.2 µµf 
6.3 µµf 
4.5 µµf 
2.9 µµf 

HEATER 

MAXIMUM 

MAXIMUM 

INTERPRETED ACCORDING TO DESIGN 

EACH SECTION 

VOLTAGE 

PLATE VOLTAGE 

PLATE DISSIPATION 

CENTER SYSTEN 

6,3 

13O 
1.8 

VOLTS 

VOLTS 

WATTS 

MAXIMUM CATHODE CURRENT 22 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

M AXd MUM GRID CIRCUIT. RESISTANCE (GROUNDED CATHODE SECT.) 1.O MEGOHMS 

MAXIMUM f,RID CIRCUIT RESISTANCE (GROUNDED GRID SECT.) 5OO KOHMS 

MAXIMUM HEATER TO CATHODE VOLTAGE (RMS) 5O VOLTS 

MAXIMUM HEATER TO CATHODE VOLTAGE (HEATER NEGATIVE)A 18O VOLTS 

AMA%IMUM DC COMPONENT 1j0 V. 

CONTINUED ON FOLLOWING PAGE 

 J 
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6FC7 TENTATIVE DATA 

  TUNB•!OL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS 

EACH SECTION 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT 0.34 AMP. 

PLATE VOLTAGE 9O VOLTS 

PLATE CURRENT IS MA. 

GRID VOLTAGE —1.Z VOLTS 

MUTUAL CONDUCTANCE Z2 OOO µMHOS 

NOISE FACTOR ( IN CASCODE CIRCUIT) 5.5 dB 

 J 



TENTATIVE DATA 6FG5 

ruass Bu~6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t 10$ VOLTS 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

iGA 

THE 6FG5 IS A "SHADOW GRID" BEAM PENTODE IN THE 7 PIN MINIATURE CON—
STRUCTION. IT HAS AN INTERNALLY CONNECTED GRID BETWEEN THE CONTROL GRID 
AND THE SCREEN GRID WHICH SERVES TO REDUCE THE RATIO OF SCREEN CURRENT 
TO PLATE CURRENT. THE TUBE IS DESIGNED FOR USE AS A RADIO—FREQUENCY AM—
PLIFIER IN VHF TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITNO UT EXTERNAL SH ELD 

GRID #1 TO PLATE (MAX.) (Gi TO P) 

INPUT: Gi TO (Ht K+G2t Gat B.P.) 

OUTPUT: P TO (Ht Kt G2t Gat B.P.) 

RATINGS 
INTERPRETED ALCO ROING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM SCREEN VOLTAGE 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM SCREEN DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

0.02 
4.2 
2.8 

µµf 

µµf 

µµf 

6.3'-10$ voLTs 
275 voLTs 
275 voLrs 
O VOLTS 

5O VOLTS 

2.75 WATTS 

0.15 WATTS 

20 MA. 

ZOO VOLTS 

2OO VOLTS 

2OO VOLTS 

j.3 MEGOHMS 

C ONTINUEO ON FOLLOWING PAGE 

 J 
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6 FG5 

r 

TENTATIVE DATA 

  TUNo•so~  ~ 
CONTINUED FR OMB PR EC EOING PA6E 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 6.3f 1O$ VOLTS 
HEATER CURRENT O.2 AMP. 

PLATE VOLTAGE 25O VOLTS 

SCREEN VOLTAGE 'Z5O VOLTS 

GRID #f VOLTAGE -O.2 VOLTS 

PLATE RESISTANCE (APPROX.) 0.25 MEGOHMS 

TRAM SCONDUCT ANCE 9500 µMHOS 

PLATE CURRENT 9.O MA. 

SCREEN CURRENT O,L{2 MA. 

GRID #1 VOLTAGE (APPROX.) 

Gm = 100 µMHOS - 5 VOLTS 

DESIGN-NA%INUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRO NNENTAI CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SN OU LD 
NOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TM ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY Of THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS Of LMANG ES IN OPERATING CONDITIONS OUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EOUIPNENT MANUFACTURER SN OU LD DESIGN 50 THAT IN ITIA LLT AND TNPO UG NOUT LIFE NO DESIGN-NA %INUN 
VALUE FOR THE INTENDED SERVILE IS E%LEEDED RITN A BOGEY DEVICE UNDER THE NORST PROBABIE 
O PERATiNG CONDITIONS NITM RESPECT TO SUPPLY-YO LT AGE VARIATION, EOUI PN ENT COMPONENT VARIATION 
EOUIPNENT CON TROT ADJ USTNENT.'LOAD VARIATION, SIGNAL VARIATION, ANO EMVIRONNENTAL CONDITIONS. 

6FG5 
Et = 6.3 Volts 

EG3 250 Volts 
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TENTATIVE DATA 6FG5 
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6FG5 TENTATIVE DATA 

I 
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I

4 

I
GRI 

6FG5 
Et = 6.3 Volts 
Eb = 250 Volts 
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6FG7 

TUNG•SOL 

TRIODE -PENTODE 

MINIATURE TYPE 

OUTLINE DRAWING 
JEDEC b-2 

I 

2.188 
MAX 

i 
1.938 
MAX 

1 

BASE 9 PIN BUTTON 
JEDEC E9=1 

FOR 

USE IN VHF 

TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

'~.~II~G DIAGFAP:! 
JEDEC 9GF 

H 

BOTTOM VIEW 

THE 6FG7 IS A P,IEDIUM-MU TRIODE AND SHAR P•CUTOFF PENTODE IN THE 9-PIN MINIATURE COIv 

STRUCTION. IT IS DESIGNED FOR USE AS A COMBINED TRIODE OSCILLATOR AND PENTODE MIXER 

IN VHF TELEVISION RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 

5FG7 IS IDENTICAL TO THE SFG7. 

DIRECTINTERELECTRODE CAPACITANCES 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO CATHODE AND PENTODE GRID 3 8 HEATER 3 

PLATE TO CATHODE &PENTODE GRID 3 8 HEATER 
PENTODE UNIT: 

GRID 1 TO PLATE -MAX, 

GRID'. TO CATHODE 8, GRID 2, GRID'2, AND HEATER 

PLATE TO CATHOGE &GRID, GRID ~, AND HEATER 

H E4TER TO CATHODE &PENTODE GRID 3 

A =SHIELD =315 CONN ECT EU TO GROUND 

CONTINUED ON FOLLOWING PAGE 

SHIELD k315 
WITHOUT CONNECT ED TO 
SHIELD CATHODE 

1.8 1.8 pf 

3 3 pf 

1.3 1.9 pf 

5 

24 

5 .f 

3.4 

< A 

TONG-SOL ELEGTf.IC IGC., ELc CTRON TUBE CIVISION, BLOOMFI ELO r NEw JERG EY, U.S.A.. APRIL '_, .36; PL0.TE •7066 



6FG7 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•?39 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 mA 

HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 *- 30 mA 

LIMITS OF APPLIED VOLTAGE 6.3 -* 0.6 VOLTS 

PEAK HEATER -CATHODE VOLTAGE -EACH UNIT: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 700 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM RATINGS =SEE EIA STANDARD RS•239 

TRIODE PENTODE 
U t,IIT UNIT 

PLATE VOLTAGE 330 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 
GRID 1 VOLTAGE: 

POSITIVE..BIASVALUE 0 0 VOLTS 
GRID2INPUT: 

FOR GRID 2 VOLTAGES UP TO 165 VOLTS C.55 WATT 
FOR GRID 2 VOLTAGES BETWEEN 165 AND 330 VOLTS SEE RATING CHART 

PLATE DISSIPATION 2.5 3 WATTS 

CHARACTERISTICS 
CLASS AI AMPLIFIER 

TRIODE 
UNIT 

PENTODE 
UNIT 

PLATE VOLTAGE 125 lOC 125 VOLTS 

GRID 2 VOLTAGE - 100 125 VOLTS 
GRID 1 VOLTAGE -1 0 -1 VOLTS 
PLATE CURRENT 13 Il mA 

GRID 2 CURRENT - - 4 mA 

TRANSCONDUCTANCE 7,500 7,400 0,000 µMHOS 
AMPLIFICATION FACTOR 43 
PLATE RESISTANCE - AP'~RO X. 5.7 — 780 KOHMS 

GRID 1 VOLTAGE FOR I b = 30 µA - APPROX. —6.5 — 7.5 VOLTS 



6FG7 
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6FH5 

TUNO•SOL 

TRIODE 

MINIATURE TYPE 

3' 
4 

MAX 

II ~ II 

I I g~ 
MAX I. 

1  

Q8 

i 

GLASS BULB 
$MALL BUTTON MINIATURE 

7 PIN BASE E7-1 
OUTLINE DRAWI N6 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3110% VOLTS 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

H 

80TTOM VIEW 

BASING DIAGRAM 

J EDEC 7FP 

IS 

THE 6FH5 IS A NEUTRODE TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS, WITH THE NEUTRODE 
CONSTRUCTION PROVIDING A LOWER GRID TO PLATE CAPACITANCE WITH CONSEQUENT 
EASE OF NEUTRALIZATION. THE CONVENTIONAL GRID RESULTS IN LOW INPUT CAPAC-
ITANCE. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 6FH5 IS 
IDENTICAL TO THE 2FH5 AND 3FH5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TOPLATE: G TO P (MAX.) (BOGEY) 

INPUT: G TO IH+K+I.S.) 
OUTPUT: P TO (H+K+I.S.) 

AWITH EXTERNAL SHIELD !1316 CONNECTED TO PIN kl. 

RATINGS 

WITHA' WITHOUT 

SHIELD SHIELD 

—. o . 52 

3.2 

4.0 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID VOLTAGE (POSITIVE) 

MAXIMUM PLATE DISSIPATION 
MAXIMUM DC CATHODE CURRENT 
MAXIMUM GRID CIRCUIT RESISTANCE 

~ MAXIMUM DC HEATER-CATHODE VOLTAGE: TOTAL DC AND PEAK: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

HINDI CATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

—+0.52 pf 

3.z pf 

3.2 pf 

6.3310% VOLTS 
150 VOLTS 

0 VOLT 

2.2 WATTS 
22 MA. 

1.0 MEGOHM 

100 VOLTS 

100 VOLTS 

TUNG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY, U.S.A. ~ M0.7 1, 1961 PLATE aE 165 



6F H5 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE CURRENT 

GRID VOLTAGE (A PPROX.) FOR 100 µA PLATE CURRENT 

6.3'_10% VOLTS 

0.2 AMP. 

135 VOLTS 

- 1.0 VOLT 

5600 OHMS 

9000 µFAROS 

50 

11 MA. 

- 6.5 VOLTS 

DESIGN•MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINE➢ BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE 
MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SER VICEARI LITY OF THE DEVICE, 
TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIA-
TIONS IN DEVICE CHARACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT 
INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EX• 
CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EpUIPME N7 CONTROL ADJUST-
MENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIR OHMENTAL CONDITIONS. 



TENTATIVE DATA 6FFi6 

GLASS BOLB 
SKIRTED MINIATURE CAP 

TUNG•SOL 

PENTODE 

DATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR'DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SHORT MEDIUM SHELL 

7 PIN OCTAL 

GAM 

THE 6-FH6 IS ABEAM POWER PENTODE DESIGNED FOR -USE AS A HORIZONTAL DE-
FLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTER ELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERNAL SH I ELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING i0 DESIGN MAXIMUM SYSTEM A 

HORIZONTAL DEFLECTION AMPLIFIERS

HEATER VOLTAGE 

MAXIMUM DC PLATE SUPPLY VOLTAGE 
(BOOST + DC POWER VOLTAGE) 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATIONC

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID #i CIRCUIT RESISTANCE (SELF BIAS) 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND' PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 

0.4 uuf 

z3 uuf 

~ I1µ f 

6.3 voLTs 

77O VOLTS 

C] OOO VOLTS 

1 500 voLrs 
17 WATTS 

300 voLTs 
22O VOLTS 

3. E) WATTS 

155 MA• 
500 MA. 
1.O MEG. 

2OO VOLTS 

lOO VOLTS 

ZOO VOLTS 

240 °c 

1 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI ELO. NEW JERS EY E U.S.A. MARCH 1, 1959 PLATE tl5448 
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6FH6 TENTATIVE DATA 

TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #i VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

TRIODE AMPLIFICATION FACTOR D

PLATE RESISTANCE 

ECi FOR Ib = 1.0 MA. 

ZERO BIAS CHARACTERISTICS 

6.3 voLTs 
1.2 AMP. 

250 voLTs 
150 voLTs 

—22.5 voLTs 
7Fj MA. 

1.7 MA. 

6 OOO ~LMHOS 

4.3 
12 000 oHMs 

—53 voLTs 

PLATE VOLTAGE 6O VOLTS 

GRID #2 VOLTAGE 15O VOLTS 

GRID #i VOLTAGE O VOLTS 

PLATE CURRENT ( INSTANTANEOUS VALUE) 30O MA. 

GRID #2 CURRENT (INSTANTANEOUS VALUE) LS MA. 

A 
DESIGN-MAXIMUM RATING$ ARE LI MITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BO6ET ELECTRON DEVICE OF A $PECI FI ED TTPE AS DEFINED BT ITS PUB LISHEO DATA, AND SN OU ID 
MOT BE EXCEEDED UNDER THE NORST PROBABLE LONG IT ION S. THE DEVICE YANUFA LTURER LM005 E$ TM ESE 
VALUES TO PROVIDE ACCEPT AB IE SERVICEABIIITT OF THE DEVICE. TA%LNG RES PONSIBILITT FOR THE 
EFFECT$ OF CMANG ES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE LM ARACTER ISTICS. THE 
E QUIPYENT NANU FACTURER $NOU LD DESIGN 50 THAT INITIALLY AND THROUGHOUT II FE MO OESI GN-YA%IYUY 
VALUE FOR THE INTENDED SERVICE I$ E%LEEDED NITN A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLT-Y OLTAGE VARIATION, EOUIPY ENT COMPONENT VARIATION, 
EOUIPYENT CONTROL AOJ USTYENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

RFOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STAN DAROS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF TXE VOLTAGE PULSE MUST NOT E%C EED 15; OF ONE SCANNING CYCLE. 

CIN $TAG ES OPERA 7ING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS I$ REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

D EBTIEO TO EC2 WITH 150 VDC APPLIED AND EC1 =-22.5. 



TENTATIVE DATA 6FH6 
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TENTATIVE DATA 6FH8 

~' 
e 
MAX 

I } 
15" 

1 16 
MAX. 

23. 
6 

MAx.

GLASS BULB 

III II 

TUNG•SGL 

TRIODE TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3110% VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL—BUTTON 
9 PIN NOVAL 

9KP 

THE 6FH8 IS A MEDIUM—MU TRIODE AND A SHARP CUTOFF TETRODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE IN HARMONIC—GENERATOR 
APPLICATIONS, WITH THE TETRODE UNIT EMPLOYING THREE PLATES. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 

PLATE TO CATHODE AND HEATER 

T ET RODE UNIT: 

GRID #1 TO PLATE #1 (MAX.) 

GRID #i TO CATHODE, HEATER S GRID #2, PLATE #2 &#5 

PLATE #i TO CATHODE,HEATER,6RID #2,PLATE #2 & #3 

TETRODE GRID #1 TO TRIODE PLATE (MAX.) 

TETRODE PLATE #1 TO TRIODE PLATE (MAX.) 

A WITH EXTERNAL SHIELD Yj15 GUNN ECT ED TO CATHOot. 

RAT I NfiS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

HARMONIC—GENERATOR SERVICE 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE (MAX.) 

MAXIMUM PLATE #i VOLTAGE 

MAXIMUM PLATE #2 VOLTAGE 

MAXIMUM PLATE #3 VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

TRIODE 
UNIT 

275 

CONTINUED ON FOLLOWING PAGE 

1.4 µµf 

2.6 µµf 
1 µµf 

0.060 µuf 

u.5 µµf 
1.4 µµf 

0.35 µµf 
0.008 µµf 

6.3f10~ 

T ETRODE 
UNIT 

VOLTS 

--- VOLTS 

275 VOLTS 

2O0 VOLTS 

200 voLTs 
275 VOLTS 

TONG—GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S.A.. MA RCN 1, 1960 PLATE A5798 



6FH8 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - cont'd. 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

HARMONIC—GENERATOR SERVICE 

MAXIMUM GRID #2 (SCREEN—GRID) VOLTAGE 
MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

NEGATIVE—BIAS VALUE 

POSITIVE—BIAS VALUE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM PLATE #1 DISSIPATION 

MAXIMUM PLATE #2 DISSIPATION 

MAXIMUM PLATE #3 DISSIPAT 40N 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 137.5 VOLTS 

FOR GRID #2 VOLTAGES BETWEEN 

137.5 AND 275 VOLTS 

MAXIMUM CIRCUIT VALUES: 

GRID #i CIRCUIT RESISTANCE: 

FOR FIXED—BIAS OPERATION 

TRIODE TETRODE 
UNIT UNIT 

SEE RATING CHART 

4O 4O VOLTS 

O O VOLTS 

1.~ --- WATTS 

--- 2.3 wnrrs 
O.3 WATT 

O.3 WATT 

0.45 wnrr 

SEE RATING CNART 

J.5 O.5 ME GOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CHARACTERISTICS — CLASS Al AMPLIFIER 
TRIODE UNIT 

HEATER VOLTAGE (7,3t 1OS VOLTS 
HEATER CURRENT 0.45 AMP. 

PLATE VOlTA6E 100 VOLTS 
GRID VOLTAGE —I VOLT 

AMPLIFICATION FACTOR 4O 
PLATE RESISTANCE (APPROX.) 7400 OHMS 

TRANSCONDUCTANCE 5400 µMHOS 

PLATE CURRENT ].9 MA. 

GRID VOLTAGE (APPROX.) FOR PLATE CURRENT OF 100 µA ~7 VOLTS 

TETRODE UNIT 

WITH PLATE M2 b Nj CONNECTED TO CATHODE 

PLATE #1 VOLTAGE 25O VOLTS 

GRID #2 VOLTAGE 250 VOLTS 

GRID #1 VOLTAGE —2 VOLTS 

PLATE #1 RESISTANCE (APPROX.) 75O OOO OHMS 

TRANSCONDUCTANCE~ GRAD #1 TO PLATE #i 4400 µMHOS 

PLATE #1 CURRENT ~.3 MA. 

GRID #2 CURRENT Z.4 MA. 

GRID #1 VOLTAGE (APPROX.) FOR PLATE #i CURRENT OF 10~A —~ VOLTS 

HARMONIC—GENERATOR SERVICE 

TYPICAL OPERATION WITH SEPARATE PLATE OPERATION 
HEATER VOLTAGE 6.3f TO% VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATES #i, #2 h #3 VOLTAGE 100 VOLTS 

GRID #2 VOLTAGE SO VOLTS 

GRID #1 VOLTAGE —Z VOLT 

PLATE #1 CURRENT Z. E) MA. 

PLATE #2 CURRENT 0.04 MA. 

PLATE #3 CURRENT 0.04 MA. 

GRID #2 CURRENT 
O.j MA. 

TRANSCONDUCTANCE (APPROX.): 
GRID #i TO PLATE #1 2500 µMHOS 

GRID #1 TO PLATE #2 7O µMHOS 

GRID #i TO PLATE #3 7O µMHOS 



TENTATIVE DATA 6FH8 

100 
MAXI 
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6FH8 TENTATIVE DATA 
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TENTATIVE DATA 6FM8 

TUNo•so~ 

DUPLEX-DIODE TRIODE 

MINIATURE TYPE 

7" 
8 

AMAX. COATED UNIPOTENTIAL CATHODE 

r i 5" 
161  HEATER 
MAX. 

2  g 6.3 VOLTS 0.4~j AMP. 

1MAX. 
II III i AC CR DC 

GLASS BULB ANY MOUNTING POSITION BOTTOM VIEW 

SMALL BUTTON 
9 PIN BASE 

9KR 

THE 6FM8 IS A DUPLEX-DIODE, HIGH—MU TRIODE WITH SEPARATE CATHODES FOR 
EACH OF THE DIODE SECTIONS AND THE TRIODE SECTION. THE TUBE IS DESIGNED 
PRIMARILY FOR USE AS AN FM DETECTOR AND AF VOLTAGE AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

TRIODE GRID TO PLATE 

TRIODE INPUT 

TRIODE OUTPUT 

GRID TO DIODE #1 PLATE 

GRID TO DIODE #2 PLATE 

DIODE #1 INPUT 

DIODE #2 INPUT 

DIODE #1 CATHODE TO ALL 

DIODE #~ CATHODE TO ALL 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

NEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM HEATER-CATHODE VOLTAGE 

NEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION 

(EACH DIODE) 

CONTINUED ON FOLLOWING PAGE 

1.8 µµf 

1.5 µµf 

0.16 µµf 

0.05 µµf 

0.04 µµf 

2.4 µµf 

2.2 µµf 

4.6 µµf 

4.8 µµf 

6.3 volrs 
330 voLTs 

O VOLTS 

1.1 WATTS 

lOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

5.0 MA. 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S. A., MARCH 1, 1960 PLATE W5800 



6FM8 TENTATIVE DATA 

TUNO.801 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITION AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (AP PR OX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

AVERAGE DIODE CURRENT, EACH DIODE 

WITH S.O VOLTS DC APPLIED 

6.3 voLrs 
0.45 AMP. 

25O VOLTS 

-3.0 voLTs 
70 

58000 OHMS 

1200 µMHOS 

1.0 MA. 

2O MA. 

DESIGN-YA%IYUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONM EMTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB II SHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE NORST PROBABLE CON0I TI ON B. THE DEVICE NAMU FACTURER CM(/OSES TM ESE 
VALUES TO PROVIDE ACCEPTABLE SEflVICEA8ILITY OF THE DEVICE, TAXING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VAfl IATI ONS IN DEVICE LNApACT ERISTICS. THE 
EQUIPMENT NAMU FACTO RER SHOULD DESIGN 50 THAT INITIALLY AND TM ROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED NITH ABOGEY DEVICE~UN DER THE MORST PROBABLE 
OPERATING CONDITIONS MITM RESPECT TO SUPPLY-VOLTAGE VARIATIDN. EQUIPMENT COMPONENT VARIATION, 
EOUI PM ENT CONTROL ADJ USTYEN T. LOAD VARIATION, SIGNAL VARIATION,, ANO ENVIgON 1E NTAL CONDITIONS. 

RESISTANCE COUPLED AMPLIFIER 

Rp 

MEG. 

pS 

MEG. 

R91

MEG. 

Ebb 90 VOLTS Ebb 
= 180 VOLTS Ebb app VOLTS 

Rk GAIN Eo Rk GAIN Eo Rk GAIN Eo

0.10 0.10 0.10 5700 21 7.0 2400 29 18 1800 33 '35 
0.10 0.24 0.10 6100 26 9.0 2700 34 23 2000 38 42 

0.24 0.24 0.10 9100 30 10 4300 40 24 3000 44 43 
0.24 0.51 0:10 10000 34 13 4700 45 31 3300 49 52 

0.51 0.51 0.10 15000 37 14 7500 47 28 5600 51 50 
0.51 1.0 0.10 16000 40 16 8200 50 35 6200 55 60 

0.24. 0.24 10 0 31 5.0 0 44 19 0 48 40 
0.24 0.51 10 0 37 7.0 0 49 25 0 52 52 

0.51 0.51 10 0 39 7.5 0 51 22 0 54 44 
0.51 1.0 10 0 42 10 0 54 28 0 58 56 

Eo IS MA%IMUM RMS VOLTAGE OUTPUT FOR FIVE PERCENT TOTAI HARMONIC DISTORTION. 

GAIN MEASURED AT 2.0 VO lTS RNS OUTPUT 

FOR ZERO-BIAS DATA. GENERATOR IMPEDANCE IS NEG II GIBLE. 

CONTINUED ON FOLLOWING PAGE 

 l 



TENTATI V E DATA 6FM8 

TUNG•SGL 

MOTE$: COUPLING CAPACITORS ILI SHOULD BE SELECTED 70 GIVE DESIRED FREQUENCY RESPONSE. 

Rk SHOULD BE ADEOU ATELY BY-P ASSEO 

1 1 1 1 1 1 1 
6FM8 

Ef = 6.3 Volts 

W 4
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6FM8 TENTATIVE DATA 

6fM8 
Et = 6.3 Volts 
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TENTATI V E DATA 6FM8 

6FM8 

EACH DIODE 

Ef = 6.3 Volts 
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TENTATIVE DATA 6FQ5 

3 
a 

MAx 

II111 

19 
Max I. 

A~ 

GLASS BULB 
5- 2 

TUMG•SOL 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.38 VOLTS 0.18A AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

7FP 

THE 6FQ5 IS A SEMI-REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC-
TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A 6+ OF 135 
VOLTS. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 6FQ5 IS 
INDENTICAL TO THE 2FQ5 AND THE 3FQ5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITX E%T ERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K+I.S.+E. S.) 

OUTPUT: P TO (H+K+I. S.+E.S.) 

HEATER TO CATHODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMOM SYSTEM 

0.4 µµf 
4.8 µµf 
4.0 µµf 

2.8 µµf 

HEATER VOLTAGED 6.310.6 VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM PLATE DISSIPATION ?.5 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.O MEGOHMS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK lOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AHD CHARACTERISTICS 
CLASS AI AMPLIFIERR 

HEATER VOLTAGED 6.310,6 VOLTS 
HEATER CURRENTD O.18A AMP. 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE —1.2 VOLTS 

PLATE CURRENT 11.5 MA. 

TRANSCONDUCTANCE 11 OOO µMHOS 

AMPLIFICATION FACTOR 6O 
PLATE RESISTANCE (APPROX.) 5 500 OHMS 
EC FOR Ib = 100 µA (APPROX.) —5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., OCTOBER 1, 1960 PLATE W5999 



6FQ5 TENTATIVE DATA. 

  TUNB•:OL  ~ 

LONTI NU ED FROM PRECEDING PAGE 

NOTES 

ATHE BOGEY VALUE OF VOLTAGE/CURRENT PRECEDING THIS NOTE IS OBTAINED WHEN OPERATING THE HEATER 
WITH THE SPECIFIED VALUE Of CURRENT/VOLTAGE. 

BFOR SERIES/PARA IL EL OPERATION OF NEATERS~ EQUIPMENT SMOU LO BE DESIGNED THAT AT NORMAL SUPPLY 
VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER/CURRENT VOLTAGE. 

C 
O ESIGN-MA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENy1RON YENTAI CONDITIONS APPLICABLE 
TO A BOGEY ELEC IRON DEVICE OF A SP ECIFIEO TYPE AS DEFINED BY ITS PUBIi SM ED DATA, AND SM OULD 
NOT BE E%CEEDED UNDER THE WORST PROBABIE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
V AIU ES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TANING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO YAR IATI ONS IN DEVICE CHARACTERISTICS. THE 
E QUIPNENT NANUfACTURER SHOULD DESIGN SO THAT INITIALLY ANO TNROUG MOUT LIFE NO DESIGN-MA%IMUM 

VALUE FOR THE INTENDED SERVICE IS E%GEED ED WITH A BOGEY DEVICE UNDER TNF WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EOU IPM ENT COMPONENT VARIATION 

E OVIPMENT COM TROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, ANn FNVIRONK NT4L CONDITIONS. 

UH EAT ER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN 
THE SPECIFIED TOLERANCE. 

#M EAT ER MARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE NEATER TO REACH 
8Ot OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH q RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RES ISTANLE. 



6FQ5A 

TUIIG•SOL 

TRIODE 

MINIATURE TYPE 

i 

r 

i 

3 _ 
4 

MAx 

II I II 

I ~. e 
MAX I• 

2~ 

~M
I
AX 

l 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE ET-1 
OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.38 VOLTS O.lfi AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
J ED EC TFP 

S 

THE 6FQ5A IS A SEMI—REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC—
TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A B+ OF 135 
VOLTS. EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME, THE 6F05A IS 
IDENTICAL TO THE 2F05A AND THE 3FQ5A. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH E%T ERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K+I.S.+E. S.) 

OUTPUT: P TO (H+K+I.S.+E.S.) 

HEATER TO CATHODE 

RATINGS 
IN TERP RET EO ACCO ROING TO DESIGN MA%IMUN SYSTEM C

(].~2 

5.0 

3.5 
2.5 

pf 
pf 
pf 
pf 

HEATER VOLTAGED 6. 3f 0.6 VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM PLATE DISSIPATION ?.5 WATTS 

MAXIMUM DC CATHODE CURRENT 12 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 1.O MEGOHMS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK LOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK LOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Ai AMPLIFIER 

NEATER VOLTAGE D 6,310,6 VOLTS 

HEATER CURRENTD 0 ,18 AMP• 

PLATE VOLTAGE I35 VOLTS 

GRID VOLTAGE —1.2 VOLTS 

PLATE CURRENT 8.J MA. 

TRANSCONDUCTANCE 12000 µMHOS 

AMPLIFICATION FACTOR 74 

PLATE RESISTANCE (APPROX.) 6300 OHMS 

EC FOR Ib = 100 µA (APPROX.) —4.5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SO L' ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A. JUNE 1 , 1961 PLATE W6192 



6FQ5A 

TUNO•EOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

BFOR SERIES/PARAIL EI OP EBATION OF HEATERS, EUUIPY ENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY 
VOLTAfiE BOGEY TUBES NI LL OPERATE AT TM IS VALUE OF MEAT ER/CURRENT VOLTAGE. 

C 
DESIGN-YA%IMUM RATINGS ARE LIMITING VALUES Of OPERATING AND ENVIRONY ENTAI CONOITIONS APPLICABLE 
70 A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BT ITS PUB LISMED DATA, AND SHOULD 
MOT BE E%CEEDED UNDER THE w0R57 PROBABLE OOND1710N 5. THE DEVICE YANUFACTUR ER CHOOSES THESE 
N AlUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF 7NE DEVICE, TAY LNG RESPONSIBILITY FOR THE 
E FfEC 75 OP CHANGES IN OPERATING CON DITIO.NS DUE TO YAR IATIONS IN DEVICE CNARAC TERISi1C5. THE 
E OUI PYEM7 MANUFACTURER SHOULD DESIGN SO THAT IM IT IA LLT AND TN ROUGMOUT II FE NO OES IGN-NA%IMUM 

VALUE FOR THE INTENDED SERVICE IS EXLEEDEO NITH A BOGEY DEVICE UNDER iME RORST PROBAB IE 
OPERATING CONDITIONS MITM RESPECT TO SUP►LY-VOLTAGE YApIAT10M, EOU IPMENT COMPONENT VARIATION 
EUUI PMENT CONTROL ADJ USTMEM7. 10A0 VARIATION, SIGNAL YARI ATIOM, ANA FNVIRONIE NTAL CONDITIONS. 

OH EAT ER VOLTAGE SUPPLY VA R~I ATIONS SNA LL BE RESTRICTED TO MAINTAIN NEATER VOLTAGE/CURRENT WITHIN 
THE SPECIFIED TOLERANCE. 



6FQ7 

TUNG•SOL 

TWIN TRIODE 

MINIATURE TYPE 

75011„ 
MAX. COATED UNIPOTENTIAL CATHODE 

2.37511
MAX. 

2.62511
MAX. 

  i 

GLASS BULB 

SMALL-BUTTON 
9 PIN NOVAL E9-1 

OUTLINE DRAWING 
J EDEC 6-j 

FOR SERIES STRING OPERATION 

IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

hi © IP 

2K O x x O IG 

2© r-- -- ~ K

2Pe eN~ 
BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9LP 

THE 6FQ7 IS A GENERAL PURPOSE, MEDIUM-MU TWIN TRIODE IN THE 9 PIN MINIA-
TURE CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A VERTICAL-DE-
FLECTION OSCILLATOR AND HORIZONTAL-DEFLECTION OSCILLATOR IN TELEVISION 
RECEIVERS. THE 6FQ7 MAY ALSO BE USED IN PHASE-INVERTER, MULTIVIBRATOR, 
SYNC-SEPARATOR, SYNC-AMPLIFIER, AND IN RESISTANCE-COUPLED AF AMPLIFIER 
CIRCUITS OF ELECTRONIC EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERNAL SHIELD 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 

PLATE TO CATHODE AND HEATER 

PLATE OF UNIT #1 ̀TO PLATE OF UNIT #2 

UNIT #1 UNIT #2 

3.6 3.8 pf 
2.4 2.4 pf 

0.34 0.26 pf 
1.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIUMUM VA IU ES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 6OO MA 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

CURRENT OPERATION 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER WARM—UP TIME (APP RO X.)*

• THE DC 'COM PON ENT MUST NOT E%C EED 100 VOLTS. 

a 

6.3**-0.6 voLTs 
600**-36 MA. 

ZOO VOLTS 

200 VOLTS 

I.1 SECONDS 

NEATER WARM-UP TINE IS DEFINED AS THE TIME REOUI0.E0 FOR THE YO LT AGE ACROSS THE NEATER TO REACN 

R04 OF ITS RATED VOLTAGE AFT Efl APP LT ING 4 TINEG RATED XEAT ER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES NITX A RESISTANCE OF VALUE j TIMES TXE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUN G-GOL ELECTRIC INC., E LECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S. A. SEP7 EMBER 1, 1961 PLATE #6256 



6FQ7 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IWUM VALUES - SEE EIA STANDARD RS-2j9 

CLASS Al AMPLIFIER 

VALUES ARE FOR EACH UNIT 

PLATE VOLTAGE 

GRID VOLTAGE: 

POSITIVE- BIAS VALUE 

CATHODE CURRENT 

PLATE DISSIPATION: 

EITHER PLATE 

BOTH PLATES (BOTH UNITS OPERATING) 

MAX. CIRCUIT VALUES: 

GRID- CIRCUIT RESISTANCE: 

FOR FIXED - BIAS OPERATION 

HORIZONTAL-DEFLECTION OSCILLATOR B 

VALUES ARE FOR EACH UNIT 

DC PLATE VOLTAGE 

PEAK NEGATIVE- PULSE GRID VOL7AGEC

CATHODE CURRENT: 

PEAK 

DC 

PLATE DISSIPATION: 

EITHER PLATE 

BOTH PLATES (BOTH UNITS OPERATING) 

MAX. CIRCUIT VALUES: 

GRID- CIRCUIT RESISTANCE 

VERTICAL-DEFLECTION OSCILLATOR B 

VALUES ARE FOR EACH UNIT 

OC PLATE VOLTAGE 

PEAK NEGATIVE- PULSE GRID VOLTAGE D

CATHODE CURRENT: 

PEAK 

DC 

PLATE DISSIPATION: 

EITHER PLATE 

BOTH PLATES (BOTH UNITS OPERATING) 

MA%. CIRCUIT VALUES: 

GRID-CIRCUIT RESISTANCE 

330 

0 
22 

4 
5.7 

1 

330 
560 

330 

4 

5.7 

2.2 

330 
440 

77 
22 

4 
5.7 

2.2 

VOLTS 

VOLTS 

MA. 

WATTS 

WATTS 

MEGOHM 

VOLTS 

VOLTS 

MA. 

MA. 

W AT lS 

WATTS 

MEGOHM 

VOLTS 

VOLTS 

MA. 

MA. 

WATTS 

WATTS 

MEGOHMS 

CHARACTERISTICS 

CLASS Al AMPLIFIER 
EACH UNIT 

PLATE VOLTAGE 9O 25O VOLTS 

GRID VOLTAGE O -$ VOLTS 

AMPLIFICATION FACTOR 2O 2O 
PLATE RESISTANCE (APPROX.) 6700 7700 OHMS 

TR ANSCONDUCTANCE 3000 2000 µMHOS 

PLATE CURRENT LO 9 MA. 

PLATE CURRENT FOR GRID VOLTS -'12.5 --- Z.3 MA. 

GRID VOLTAGE (APPROX.)FOR PLATE µA=10 -7 -1$ VOLTS 

CONTINUED ON FOLLOWING PAGE 



6FQ7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

E1 FOR OPERATION IN A 525-LIN E r j0-FRAME SYSTEM AS DESCRIBED IN "STAN DA ROS OF GOOD ENGINEERING 

P RALTICE CONCERNING TELEVISION BRO AOCA ST STATIONS." FEDERAL COMMUNICATIONS COMMISSION. 

CTXIS RATING IS APPL (CABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES NOT E%C EED 15 PER LENT 

OF ONE HORIZONTAL SCANNING CYCLE. IN A 525-LINE, j0-FRANE SYSTEM, 15 PER CENT OF ONE HORI-
ZONTAL SCANNING CYCLE IS 30 MICROSECONDS. 

~TNIS RATING IS APPLICABLE WHERE THE DURATION OF TXE VOLTAGE PULSE DO RS NOT E%GEED 15 PER LENT 

OF ONE VERTICAL SCANNING CYLL E. IN A 525-LINE, j0-FRAME SY ST EN, 15 PER CENT OF ONE VERTICAL 

SCANNING CYCLE IS 2.5 MILLISECONDS. 

~^ 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELO r NEW JERS ET, U. S. 0.. , SEPTEMBER 1, 1961 PLATE W625 





TENTATIVE DATA 6FV6 

TUNG•SGL 

TETRODE 

MINIATLRE TYPE 

3 
4 
v 

MAX UNIPOTENTIAL CATHODE 

HEATER 

6.3t10~ VOLTS 0.2 AMP. 
I ~~ 8 
MAX. ~ 

2~ 
M

I
A X AC OR DC 

II 1 II 1 ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
SMALL—BUTTON 
MINIAT UFE 

7 PIN BASE 

1Fp 

THE oFV6 IS A SHARP-CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE AS AN RF AMPLIFIER IN VHF TUNERS OF TELEVISION 
RECEIVERS. THIS TUBE FEATURES HIGH TRANSCONDUCTANCE AND A HIGH RATIO OF 
PLATE CURRENT TO GRID #2 CURRENT. 

DIRECT INTFRELECTRODE CAPACITANCES - ArPRox. 
WITH E%T.ERN AI SHIELD #j 16 CONNECTED TO CATHODE 

GRID #i TO PLATE (MAX.) 

GRID #i TO CATHODE, I.S. G2~ & H. 

PLATE TO CATHODE S I.S. G2, & H. 

CATHODE TO HEATER 

0.03 µµf 

4.5 µµf 

3 µµf 

2.7 µµf 

RATINGS 
INTERPRET ED A CCORDING TO DESIGN MA%I MUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3t 10% VOLTS 

MAXIMUM PLATE VOLTAGE 27S VOLTS 

MAXIMUM GRID #2 (SCREEN—GRID) SUPPLY VOLTAGE 1HO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE FIG.#3 

MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE—BIAS VALUE O VOLTS 

MAXIMUM CATHODE CURRENT ZO MA. 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 90 VOLTS O.5 WATT 

FOR GRID #2 VOLTAGES BETWEEN 90 do 180 VOLTS SEE FIG.#3 - 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOL TES 

HEATER POSITIVE WITH RESPECT .TO CATHODE 20OA VOLTS 

MAXIMUM CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE O.S MEGOHM 

~NE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

t 
T UNG -SOL ELECTRIC INC. ELECTRON TUBE OIVIBION BLOOMFI ELD, NEW JERSEY. O.S.A. MARCN 1, 1959 PLATE #5450 

J 



6FV6 TENTATIVE DATA 

TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 82 (SCREEN- GRID) VOLTAGE 

GRID A'1 (CONTROL-GRID) VOLTAGE 

PLATE RESISTANCE (APPROX.) 

TR AN SC ONDUCTANCE 

PLATE CURRENT 

GRID #2 CURRENT 

GRIP M1 VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF 20 µA. 

6.3110$ voLrs 
O.2 AMP. 

125 voLTs 
8O VOLTS 

-1 VOLTS 

O.1 MEGOHM 

8 000 µMHOS 
10 MA. 

1.5 MA. 

- 6 VOLTS 

15 

12. 

y 
W 
C 
W 

~_ 10 
J 
J 

I 

N 

~ 7.5 

0 

v 5 
W 

d 

2.5 

I

I 1 I I I 

 J 

0 

A 

EC1 1.0 

~-t-3r-Qr- - 

-z 

6FV6 

Ef = 6.3 Volts 
ECZ - 80 Volts 
IB

I 

-1.5 

EC1 2.0 

-2.5 

-3.0 

~~_~-~ 
00 250 3 . 50 100 150 2 350, 

PLATE VOLTS 
I , I I I 



TENTATIVE DATA 6FV6 

l0000 
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!A 
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o~c 
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~ 6000 
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U 
Z 
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~ 4000 

0 

z 
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~ 2000 

0. 

6FV6 
~f = 6.3 Volts 
Eb = 125 Volts 

Eo2 = 80 Volts 

I b 

gm — —
~z~ _ ~~~ 

>~ 

-3 -2 
GRID #I VOLTS 

f 
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 20 

  w 

  w 
a 

  s 
a 

 15 ~ 

  s 

U 

 10 ~ 

  0 

 5 ~ 

  w 
/ F-

~  J 
d 

100 

~~ 
a ~. 75 a o~ 
W 
N f-
y ~ 
W d 
~ :_
X 

~ ~ 50 
~ o 
a 

~, 

~x 
o s 
~ 0  25 

MAXIMUM OPERATING ~~ ~~, 
~ ,,,%/ l/ / 

~'~~~/ 
/  AREA OF 

PERMISSIBLE 
OPERATION / 

6FV6 

Ef = 6.3 volts 

GRID #2 INPUT 

RATING CHART 

0 
0 25, 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS '6 OF 
MAXIMUM GRID #2 SUPPLY VOLTAGE RATING 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE ~IVISIDN BLOOM FIELD, NEV; ~~ERS EY, U.S.A. MARCH 1, 1959 PLATE "5451 
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6FV8 

TUNG•SOL 

TRIODE-PENTODE 

i 

i 

.875 ,~ 
MAX 

1.938" 

2.188" 

1 

GLASS BULB 

9 PIN BASE E9-1 

O UT LIFE DRAWING 

J ED EC 6-2 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR -0C 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DI AG R.AM 

J EDEC 9fA 

THE 6FV8 IS A TRIODE-PENTODE USING THE 9 PINT MINIATURE CONSTRUCTION. IT 
IS DESIGNED PRIMARILY FOR SERVICE IN TELEVISION RECEIVERS WITH THE TRIODE 
SERVING AS A VERTICAL DEFLECTION OSCILLATOR, AND THE PENTODE SERVING AS 
A GENERAL PURPOSE OR IF AMPLIFIER. DESIGN OF THE TUBE IS SUCH THAT HIGH 
VALUES OF INTERELEMENT LEAKAGE RESISTANCE ARE MAINTAINED THROUGHOUT LFFE. 
EXCEPT FOR HEATER RATINGS, THE 6FV8 IS IDENTICAL TO THE 5FV8. 

DIRECT INTERELECTRODE CAPACITANCES 

V ITHA
SMI EtD 

TRIODE SECTION: 

GRID TO PLATE 

INPUT: G TO (H+TK+I.S.) 

OUTPUT: P TO (H+TK+I.S.) 

PENTODE SECTION: 

GRID #1 TO PLATE (MAX.) 

INPUT: G1 TO ('H+PK+G2+G3+I.S.) 

OUTPUT: P TO (H+pK+G2+G3+I.S.) 

PENTODE PLATE TO TRIODE PLATE((MAX.) 

RATINGS 

V ITHOUT 
SHIELD 

1.8 1.8 µµf 

2.8 2.8 µµf 

2.0 1.5 µµf 

.010 .020 µµf 
5.0 5.0 µµf 
3.0 2.0 µµf 

0.03 0.15 µµf 

INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

TRIODF B PENTODE 
SECTION SECTION 
VER-DEF CLASS A 
OSC. AMPLIFIER 

M Ak IMUM PLATE VOLTAGE 33O 33O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE GRID #1 VOLTAGE O VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 25O VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 'zO MA. 

MAXIMUM PEAK CATHODE CURRENT 7O MA. 

MAXIMUM PLATE DISSIPATION 2.O 2.3 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.55 WATT 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER POSITIVE WITH RE.S PECT TO CATHODE 

DC ZOO lOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 
FIXED BIAS 0.25 MEGOHM 

SELF BIAS 3.OG - 1.0 MEGOHMS 
_ HE ATER_WARM—UP TIME (APPROX.)*. 17..0 SECONDS 

TUNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI ELD, NEW JERSEY, U.S.A. DECEMBER 1, 1961 PLATE Wbj j5 



6FV8 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

TRIODE 
SECTION 

j25 

-1.O 

PENTODE 
SECTION 

j25 
j25 

-j.O 

VOLTS 

VOLTS 

VOLTS 

TRANSCONDUCTANCE H OOO 6 500 µMHOS 

PLATE CURRENT j4.O j2.O MA. 

GRID #2 CURRENT 4.O MA. 

PLATE RESISTANCE (APPROX.) 5 000 ZOO,000 OHMS 

AMPLIFICATION FACTOR 4O 
GRID #1 VOLTAGE (APPROX.) 

FOR rb = 20 µA. -9 -9 VOLTS 

ASNIELC #j l5 TIED TO PIN t4. 

6 FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCA 57 STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

CIN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

NEATER WARM-UP TIME IS OEFIN ED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS iNE HEATER TO REACH 
RO$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF 7HE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDIT CONS AP PLI f.ABLE 
TOA BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUR LI SHED OAT A, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TNESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TNO DEVICE, TANING RESPONSIBILITY FOR THE 
EffECTS OF CN ANG ES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THR OUGNOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITN A BOGEY DEVICE UNDER LHE WORST PROBABLE 
OPERATING CONDITIONS WITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION. AND ENVIRON MEN TAL CONDITIONS. 



6FV8 

I I 
-+ 6FV8 
RATING CHART 
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T UNG-SOl ELELTftIt INC. ELECTRON TUBE DIVISION BLOOMFI EIo, NEw JERSEY, U.S.A. JULY 1, 1952 PLATE a5F 11 





6FV8A 

TUNG•SOL 

.875' r MAX 

1.938' 
MAX 

2.188' 
MAX 

II I I  
GLAS; SULK 

S M A L L B U T T O N 
9 PIN RASE EQ-1 

'1UT LINE DRAWING 

J EDEC A-: 

TRIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 45C NA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

RASING DI AGRAM 
J EDEC 9FA 

THE 6FV8A IS A TRIODE-PENTODE USING THE 9 PIN MINIATURE CONSTRUC TYON. IT IS DESIGNED 
PRIMARILY FOR SERVICE IN TELEVISION RECEIVERS WITH 7HE TRIODE SERVING AS A VERTICAL 
DEFLECTION OSCILLATOR, AND THE PENTODE SERVING AS A GENERAL PURPOSE OR IF AMPLI-
FIER. DESIGN OF THE TUBE IS SUCH THAT HIGH VALUES OF INTERELEMENT LEAKAGE RESIST-
ANCE ARE MAINTAINED THROUGHOUT LIFE. 

DIRECT INTERELECTRODE CAPACITANCES 

M ITH" 
SHIELD 

TRIODE SECTION: 

GRID TO PLATE 

INPUT: G TO (H+TK+I.S.) 

OUTPUT: P TO (H+TK+I.S.) 

PENTODE SECTION: 

GRID #1 TO PLATE (MAX.) 

I N~P UT: G1 TO (H+PK+G2+GS+I.S.) 

OUTPUT: P TO (H+PK+G2+G;S+I.S.) 

PENTODE PLATE TO TRIODE PLATE((MAX.) 

RATINGS 

1.8 
2.8 
2.0 

.-010 
5.0 
3.0 

0.03 

INTERPRETED ACCORDING TO DESIGN NA%IMUM SYSTEM 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM POSITIVE GRID #i VOLTAGE 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 
MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID M2 DISSIPATION 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 

TOTAL OC AND PEAK 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 
SELF BIAS 

HE ATER_, NARM—UP TIME (APPROX.)'~ 

T UNG-50L ELECTRIC INC. ELECTRON TUBE DIYtSI ON BLOONFI ELD, 

MITHOUT 
SHIELD 

1.8 Pf 

2.8 Pf 

1.5 Pf 

.020 pf 
5.0 pf 
2.0 pf 

0.15 pf 

TRIODE PENTODE 
SECTION SECTION 
VER-DEF .LASS A 
OSC. AMPLIFIER 

330 330 voLTs 
330 voLTs 

SEE RATING CHART 

O VOLTS 

250 voLrs 
20 MA. 

]O MA. 

2.0 2.3 wnrrs 
0.55 WATT 

200 200 VOLTS 

100 100 VOLTS 
200 200 VOLTS 

0,25 ME60HM 
3,00 1,() MEGOHMS 

1].O SECONDS J 

NEB JERSET~ U.S.A. . JULT I. 1952 Pl4TE aRg1^ 



6FV8A 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #4 VOLTAGE 

TRIODE 
SECTION 

125 

—1.O 

PENTODE 
SECTION 

125 

125 

—1.O 

VOLTS 

VOLTS 

VOLTS 

TR ANSCONDUC7ANCE 8 000 6 500 µMHOS 

PLATE CURRENT 12 2 MA. 

GRID M2 CURRENT 4.0 MA. 

PLATE RESISTANCE (APPROX.) ~FUO 200,000 oHMs 
AMPLIFICATION FACTOR 4F 
GRID #1 VOLTAGE (APPROX.) 

FOR Ib = 20 µA. —~, ;, —9 VOLT: 

ASMIELD Wj 15 TIED TO PIN W4. 

R FOR OPERATION IN A 525:LINE, j0-FRAME SYSTEM A$ DESCRIBED IN "STAN DAROS OF G000 ENGINEERING 
P RALTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL CONNUNICATI ONS COMMISSION", TnE DUTT CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 154 OF ONE SCANNING CTC LE. 

CIN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REOUIREO TO~PROT ECT THE TUBE IN THE ABSENCE OF EXCITATION. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
R04 OF ITS RATED VOLTAGE AFTER APP LTING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF SNE TUBE HEATER IN SERIES WI TN A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

O ESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITJ ONS APPLI f.ABLE 
TOA BOG EY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PU9LISHEO DATA, AND SMOU LD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TMD DEVICE, TAKING RESPONSIBICI TY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CH Ap ALTERISTICS. THE 
EQUIPMENT MANUFA CTUR Efl SH OtlID DESIGN SO TM AT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MA%IMUY 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED KITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITN~flESPECT TO SUPPLY-VOLTAGE VARIATION, EOUIPM ENT COMPONENT VARIATION, 
EOUI PMENT CONTROL ADJ U$TNENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 
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6FW5 

TUNG•SOL 

BEAM PENTODE 

GLASS BULB 

SHORT MEDIUM SMELL 

6 PIN OCTAL 86-112 

OUTLINE DRAWING 
J EDEC 12-14 

COATED UNIPOTENTIAL CATHODE 

FOR HORIZONTAL~DEFLECTION 

AMPLIFIER APPLICATIONS 

IN TV RECEIVERS 

ANY MOUNTING POSITION 

K,G 3i
IS 

GI - Gz 
BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 6CK 

THE 6FW5 IS A BEAM-POWER PENTODE PRIMARILY DESIGNED FOR USE AS THE HORI-
ZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. ITS HIGH ZER6-BIAS 
PLATE CURRENT AT LOW PLATE AND SCREEN VOLTAGES MAKES THE TUBE WELL SUITED 
FOR USE IN RECEIVERS THAT OPERATE AT LOW PLATE-SUPPLY VOLTAGES. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%T ERNAL SHIELD 

GRID #1 TO PLATE: (G1 TO P) O,5 pf 

INPUT: G1 TO (H+K+G2+B.P.) 15 pf 
OUTPUT: P TO (H+K+G2+B.P.) 7.O pf 

HEATER CHARACTEkISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS E).3 VOLTS 1200 MA, 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6. 3f O.6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UNG -SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S.A. ,O CTOBER 1, 1961 PLATE u6287 



6FW5 

~  TUNG•SGL  

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES — SEE EIA STANDARD RS-2j9 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICEA

DC PLATE—SUPPLY VOLTAGE (BOOST}DC POWER SUPPLY) ?]O VOLTS 

PEAK POSITIVE PULSE PLATE VOLTA 6E 6500 VOLTS 

SCREEN VOLTAGE 220 VOLTS 

NEGATIVE DC GRID #1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID #1 VOLTAGE 330 VOLTS 

PLATE DISSIPATIONS IH WATTS 

SCREEN DISSIPATION 3.6 WATTS 

DC CATHODE CURRENT 175 MA. 

PEAK CATHODE CURRENT 610 MA. 

GRID #1 CIRCUIT RESISTANCE 1.O MEGOHMS 

BULB TEMPERATURE AT HOTTEST POINT 220 °C 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE SOOO 6O 25O VOLTS 

SCREEN VOLTAGE ].5O ISO 15O VOLTS 

GRID #1 VOLTAGE --- OC —22.5 VOLTS 

PLATE RESISTANCE (APPR OX.) --- 1H000 OHMS 

TRANSCONDUCTANCE --- --- ]3OO /!.MHOS 

PLATE CURRENT 345 6S MA. 

SCREEN CURRENT 2] L H MA. 

GRID #1 VOLTAGE (APPROX.) 

Ib = 1.0 MA. -lOO -42 VOLTS 

TRIODE AMPLIFICATION FACTOR D --- 4.4 

A FOR OPERATION IN A 515—LINE. j0—FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROA DLAST STATIONS: FEDERAL CONMUNILATIONS COMMISSION", THE DUTY CTC LE 
OF THE VOLTAGE PU ISE MUST NOT E%C EEO 154 OF ONE SCANNING CYCLE. 

BIN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUI REO TO PROTECT THE TUBE IN THE ABSEN LE OF E%CITATION. 

CA PP LI ED FOR SNORT INTERVAL (TWO SECONDS MA%I MUMI SO AS NOT TO DAMAGE TUBE. 

DTRIODE CONNECTION (SCREEN TIED TO PLAT EI WITH Eb=Ec 2=150 VOLTS AND Ec l=-22.5 VOLTS. 

 J 
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TENTATIVE DATA 6FY5 

~  TUNC•SOL 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
p AR ALLEI SUPPLY 

6.3 VOLTS 0.20 AMP. 

ANY MOUNTING POSITION 

GLASS BULB 

5- 2 

BorroM v I elv 

7FP 

THE 6FY5 IS A REMOTE CUT—OFF, FRAME GRID SHIELDED TRIODE IN THE 7 PIN 
MINIATURE CONSTRUCTION. IT IS ESPECIALLY DESIGNED FOR SERVICE IN VHF 
TUNERS OF TELEVISION RECEIVERS, AND IS CONTROLLED FOR LOW NOISE FIGURE 
AT 220 MC/S AND OPERATION AT LOW SUPPLY VOLTAGES. EXCEPT FOR HEATER 
RATINGS, THE 6FY5 IS IDENTICAL TO THE 2FY5 AND THE 3FY5. 

DIRECT INTERELECTRODE CAPACITANCES 

INPUT 

OUTPUT 

M ITHOUT 
EXT. SHIELD 

4.75 
3.3 

M ITH 
EXT. SHIELD 
4.75 

4.3 

µµf 

µµf 

GRID TO HEATER (MAX.) 0.28 0.28 µv f 
PLATE TO CATHODE 0.25 0.21 µµf 

GRID TO CATHODE 3.2 3.2 uµf 
CATHODE TO HEATER 2.5 2.5 µuf 
PLATE TO GRID 0.70 0.48 uu' 

RATINGS 

ABSOLUTE MA%IMUM VALUES 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM PLATE VOLTAGE (ZERO PLATE CURRENT) 55O VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM CATHODE- HEATER VOLTAGE ZOO VOLTS 

MAXIMUM CATHODE- HEATER CIRCUIT RESISTANCE 2O (BOO OHMS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

NEGATIVE GRID BIAS 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

TYPICAL OPERATION 

6.3 
0.20 

135 135 135 
1 3.1 5 

11 
13 000 625 125 

7O 

VOLTS 

AMP. 

135 voLrs 
4.5 VOLTS 

O.1 MA. 

--- µMHOS 

~ J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE OIV ISI ON. BLOOMFIELD, NEW JERS E7. U.S.A.. 7C TOB ER 1, 1960 PLATE #6000 





6GC5 

TUNG•SGL 

BEAM PENTODE 

1.188 11
'— MAX 

t 
3.230

11

MAX 

2.92011
MAX 

V
GLASS BULB 

BASE E9-68 

OUTLINE DRAWING 
J ED EC 9-71 

COATED UNIPOTENTIAL CATHODE 

AUDIO POWER AMPLIFIER 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING OIAG RAM 

J EDEL 9EU 

THE 6GC5 IS A BEAM—POWER PENTODE UTILIZING A T-9 ENVELOPE BASED TO FIT A 
STANDARD.9—PIN MINIATURE SOCKET. IT FEATURES HIGH POWER SENSITIVITY AS AN 
AUDIO AMPLIFIER. INCLASS Al OPERATION, THE 6GC5 CAN DELIVER 2.1 WATTS OF 
POWER WITH A B+ VOLTAGE OF ONLY 110 VOLTS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID i!1 TO PLATE O,9 pf 
INPUT: G1 TO (H+K, G3 +G2) 18 pf 
OUTPUT: P TO (H+K, G3 +G2) ~ pf 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

CONTINUED ON FOLLOWING PAGE 

1..2 MA. 

6.3±0.6 voLTs 

ZOO VOLTS 

ZOO VOLTS 

200 VOLTS 

T UNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD. NEW JERSEY, U. S. A.,DECEMB ER 1, 1961 PLATE 66336 



6GC5 

TUNG•SQL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM yA IU [5 - SEE EIA $TAN DARD RS-2j9 

PLATE VOLTAGE 22O VOLTS 

GRID #2 VOLTAGE 14O VOLTS 

PLATE DISSIPATION 12 WATTS 

GRID #2 DISSIPATION 1.4 WATTS 

GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS O.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

(SINGLE TUBE) 

PLATE VOLTAGE 11O LOO VOLTS 

GRID #2 VOLTAGE 110 1L5 VOLTS 

GRID #1 VOLTAGE -~.5 --- VOLTS 

CATHODE RESISTOR --- 1HO OHMS 

PEAK AF GRID #1 VOLTAGE ~.5 H.S VOLTS 

ZERO SIGNAL PLATE CURRENT 49 46 MA. 

MAX. SIGNAL PLATE CURRENT 5O 47 MA. 

ZERO SIGNAL GRID #2 CURRENT 4 2.2 MA. 

MAX. SIGNAL GRID #2 CURRENT 1O $.5 MA. 

TRANSCONDUCTANCE $OOO $OOO µMHOS 

PLATE RESISTANCE, APPROX. 13,000 28,000 OHMS 
LOAD RESISTANCE 2000 4000 OHMS 

MAX. SIGNAL POWER OUTPUT 2.1 3.8 WATTS 

TOTAL HARMONIC DISTORTION S APPROX. LO 1O PERCENT 



TENTATIVE DATA 6GC6 

i 

MAx. 

3~ 
± ~3" 

44 
MAX. 

GLASS BULB 

TUNO•SOL 

PENTODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

SHORT MEDIUM OCTAL 

WITH EXTERNAL BARRIERS 

e~ x 

THE 6GC6 IS A HEATER-CATHODE TYPE BEAM PENTODE DESIGNED FOR USE AS A 

HORIZONTAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. IT HAS EXTREMELY 
HIGH PERVEANCE, SUCH THAT THE DESIGN OF WIDE-ANGLE DEFLECTION SYSTEMS 

IS MADE POSSIBLE WITHOUT THE NECESSITY OF USING AN EXPENSIVE DEFLECTION 
AMPLIFIER TUBE. EXCEPT FOR HEATER CHARACTERISTICS, THE 6GC6 IS IDENTICAL 

TO THE 12GC6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE: (G1 TO P) 
INPUT: G1 TO IH+K+G2+B.P.) 
OUTPUT: P TO (H+K+G2+B.P.) 

RATINGS 
INTER PRET ED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIERA

0.55 µµf 
15 µµf 

7.0 µµf 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY) 770 VOLTS 
MAXIMUM GRID #2 VOLTAGE 220 VOLTS 
MAXIMUM PLATE DISSIPATION B 17.5 WATTS 
MAXIMUM GRID #2 DISSIPATION 4.5 WATTS 
MAXIMUM AVERAGE CATHODE CURRENT 175 MA. 
MAXIMUM PEAK CATHODE CURRENT 550 MA 
MAXIMUM PEAK POSITIVE PLATE VOLTAGE 6500 VOLTS 
MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1500 VOLTS 
MAXIMUM NEGATIVE GRID #1 VOLTAGE 330 VOLTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.0 MEG. 
MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 220 •C 
MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL pC AND PEAK 200 VOLTS 

1 
CONTINUED ON FOLLmWING PAGE / 

TUNG-SOL ELECTRIC INL.~ ELECTRON TUBE DI VI SION~ BLOOMFI ELD. NEw JERSEY, U.S.A. FEBRUARY 1, 1960 PLATE x5769 



6GC6 TENTATIVE DATA 

r  TUNB•80L  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 
HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 
GRID #1 VOLTAGE 
PLATE CURRENT 

GRID #2 CURRENT 
TRIODE AMPLIFICATION FACTOR C 
TRANSCONDUCTANCE 

PLATE RESISTANCE 

GRID #1 VOLTAGE (APPROX.) FOR Ib = 1 MA. (APPROX. ) 

6.3 VOLTS 
1.2 AMP. 

250 VOLTS 

150 VOLTS 

—22.5 VOLTS 
75 MA. 

2.4 MA. 
4.1 

6600 µMHOS 
20000 OHMS 

—46 VOLTS 

ZERO-BIAS: WITH E6= 60 VOLTS, AND Ec2 = 150 V (INSTANTANEOUS VALUE) 

PLATE CURRENT 345 MA. 

GRID #2 CURRENT 30 MA. 

CUTOFF: FOR Ib = 1 MA. WITH E6= 5000 V . AND Ec2=150 V. 

(APPROX. VALUE) —100 VOLTS 

A. FOR OPERATION IN A 525 LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEER-
ING PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION." 
THE DUTY CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 159e OF A SCANNING CYCLE. 

B. IN STAGES OPERATING GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

C. E6=Ec2=150 VOLTS. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, 
AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER 
CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE TAKING RESPONSI-
BILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHAR-
ACTERISTICS.THE EQUIPMENT MANUFACTURER SHOU LD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE 
NO DESIGN -MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE 
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY -VOLTAGE VARIATION, EQUIPMENT 
CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



6GE5 

TUNG•SOL 

BEAM PENTODE 
COMPACTRON 

, r  1.56311
MAX 

T-12 
2.50011
MAX 

COATED UNIPOTENTIAL CATHODE 

FOR HORIZONTAL-DEFLECTION 

AMPLIFIER APPLICATIONS IN 

T.V. RECEIVERS 

2.875
11

I M A X ANY MOUNTING POSITION 

GLASS BULB 

BUTTON 
12 PIN BASE E12-74 

OUTLINE DRAWING 
J EOEC 12-56 

IC 

H Fi 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 12BJ 

THE 6GE5 IS•A BEAM-POWER PENTODE UTILIZING A T-12 ENVELOPE AND A 12 PIN 
BASE. IT IS DESIGNED PRIMARILY FOR USE AS THE HORIZONTAL DEFLECTION AM-
PLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

WITHOUT EXT ERN AI SHIELD' 

GRID #1 TO PLATE: (G1 TO P) 

INPUT: G1 TO (H+K+G2+B.P.) 

OUTPUT: P TO (H+ K+Gz+B.P.) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA %IMUM VALUES - SEE EIA $TAN DA RD R$-7j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAKIMUM HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

CONTINUED ON FOLLOWING PAGE 

0.3u pf 
16 pf 

7.0 pf 

1200 MA. 

6.310.6 voLTs 

lOO VOLTS 

200 voLTs 

ZOO VOLTS 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIElO, NEW JERSEY, U.S.A., AUG'J ST 1, 1962 PLATE 86541 



6GE5 

TUNC•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

HORIZONTAL—DEFLECTION AMPLIFIER SERVICE 

DC PLATE—SUPPLY VOLTAGE (BOOST +OC POWER SU°PI_YJ) 77O VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE 6500 VOLTS 
PEAK NEGATIVE PULSE PLATE VOLTAGE 1500 VOLTS 

GRID #2 VOLTAGE Z2O VOLTS 

NEGATIVE DC GRID #1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID #1 VOLTAGE 330 VOLT$ 

PLATE DISSIPATIONA 17.5 WATTS 

GRID #2 DISSIPATION 3,5 WATTS 

DC CATHODE CURRENT 175 MA. 

PEAK CATHODE CURRENT 550 Ma. 
GRID #1 CIRCUIT RESISTANCE 1.O MEGOHMS 

BULB TEMPERATURE AT HOTTEST POINT Z2O ° C

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CNIiRACTERISTICS 

x 

PLATE VOLTAGE SOOO 6O Z5O VOLTS 

GRID #2 VOLTAGE 15O 15O 15O VOLTS 

GRID #1 VOLTAGE —_— OB —ZZ.S VOLTS 

PLATE RESISTANCE, APPROX. --- 1$,OOC F OHMS 

TR ANSCONDUCTANCE ~ --- 7,300 ~ µMHOS 

PLATE CURRENT 345 65 ~— MA. 

GRID #2 CURRENT 2']~-- 1,$~—. MA. 

GRID #i VOLTAGE, APPROX. 

Ib = 1.0 MA. 1Q0 --~ —LI'Z •— VOLTS 

TRIODE AMPLIFICATION FACTOR 

G2 TIED TO PLATE, Eb = Ec2 = 150 V., 

E~i  =- 22. S V. --- 4.4 t'-

FOR OPERATION IN A 525-L1N~ j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXC EEO 15% OF ONE SCANNING CYCLE. 

A 
IN STAGES OPERATING WI TX GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE AeS EN CE OF E%CITATION. 

B 
APPLIED FOR SHORT INTERVAL ITWO SECONDS MAXIMUMI 50 AS NOT TO DAMAGE TUBE. 

y1NDl CAT ES A CHANGE. 

*INDICATES AN ADDITION. 



TENTATIVE DATA 6GE8 

7" 
8 

MAX. 

28 
MAX. 

2 5" 8 
MA

I 
X. 

. 1 
GLASS BULB 

TUNG•SGL 

TRIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.90 AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 

MINIATURE BUTTON 
9 PIN BASE 

THE 6GE8 IS A COMBINED LOW MU, HIGH PERVEANCE TRIODE AND A SHARP CUT-OFF 
PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS PARTICULARLY SUITABLE 
FOR VOLTAGE REGULATION APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOVT EXTERNAL SHIEID 

TRIODE SECTION: 

GRID TO PLATE 

INPUT: G TO (H+K) 

OUTPUT: P TO(H+K) 

P ENTOOE SECTION: 

GRID #i TO PLATE 

INPUT: Gi 70 (H+K+G2+GS) 

OUTPUT: P TO (H+K+G2+G3) 

7.5 µµf 

5.5 µµf 

1.3 uuf 

.02 µµf 
8.0 µuf 
2.4 µµf 

RATINGS 
INTERPRETED ACCORDING TD DESIGN MA%1 MUM $YST EN 

SEC. /1 SEC. f2 
PENTODE TRIODE 

HEATER VOLTAGE 6,3 VOLTS 
MAXIMUM OC PLATE VOLTAGE 33O 275 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 275 VOLTS 

MAXIMUM PLATE DISSIPATION 1.G ],~ WATTS 

MAXIMUM GRID #2 INPUT 0,5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 50 MA. 

MAXIMUM PEAK CATHODE CURRENT 1]5 Mq. 

MA%IMUM GRID CIRCUIT RESISTANCE: 

SELF BIAS 2.2 2.2 MEGOHMS 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 20~ VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

C ONTINUED'ON FOLLOWING PAGE 

T VNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. DLOOMFIELD, NEW JERSEY. U.S.A. AUGVST 1, 1960 PLATE x5940 



6GE8 TENTATIVE DATA 

i TUNO•i0L 

CONTINUED FROM PREC EO ING PAGE 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE - 

HEATER CURRENT 

PENTDDE TRIODE 

6,3 
0,90 

VOLTS 

AMP. 
PLATE VOLTAGE 15O 15O VOLTS 
GRID #2 VOLTAGE 15O VOLTS 
PLATE CURRENT 5,5 35 MA. 
GRID #2 CURRENT Z.7 MA. 
GRID #1 VOLTAGE -2 -21 VOLTS 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

3200 SOOO 
jr ,L{ 

µMHOS 

PLATE RESISTANCE 340 000 Z O$O OHMS 

GRID #1 VOLTAGE FOR Ib=5O µA —$ VOLTS 

GRID #1 VOLTAGE FOR I-b=5OO~A -42 VOLTS 

ZERO BIAS PLATE CURRENT AT 

Eb=5OV, Ec1=0 V. 70 MA. 

PLATE RESISTANCE AT Eb=100, 

Ec 2=5O V h Ib =100 µA >7 MEGOHMS 



TENTATIVE DATA 6GH8 

_Y
—{ 

MAX. 
/\ f 

8 

15" 
1 16 
MAX 

26 
MAX. 

GLASS BULB 

TUNG•SGL 

TRIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING PGSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9AE 

THE 6GH8 IS A SHARP-CUTOFF PENTODE AND A MEDIUA4-MU TRIODE CONTAINED IN A 

9 PIN MINIATURE ENVELOPE. EACH SECTION HAS A SEPARATE CATHODE AND IS 
ELECTRICALLY INDEPENDENT. THE PENTODE SECTION IS INTENDED PRIMARILY FOR 
SERVICE AS AN OSCILLATOR IN THE HORIZONTAL DEFLECTION SYSTEM OF TELE-
VISION RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS, THE 6GH8 IS IDENTI-
CAL TO THE 5GH8. 

DIRECT INTERELECTRODE CAPACITANCES t-

PENTODE SECTION: 

NITH 
SNIELDA

M ITHOUT 
SHIELD 

GRID #1 TO PLATE: (P g1 TO Pp) (MAX.) 0.015 0.02 µµf 
INPUT: Pg1 TO (H+Pk+Pg2+Pg3+I.S.) 5.5 5.5 µµf 
OUTPUT: Pp TO (H+Pk+Pg2+Pg3+I.S.) 3.4 2.6 µµf 

HEATER TO CATHODE (Pk TO H) 3.08 3.0 µµf 

TRIODE SECTION: 

GRID TO PLATE:(Tg TO Tp) 1.6 1.6 µµf 
INPUT: Tq TO (Tk+H+Pk+Pg3+I.S.) 3.6 3.4 µµ.f 
OUTPUT: Tp TO (Tk+H+Pk+Pg3+I.S.) 2.2 1.7 µµf 

HEATER TO CATHODE: (Tk 70 H) 3.08 3.0 :f+l= 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

PENTODE` 
SECTION 

(HORIZONTAL 
OSCILLATOR TRIODE 
SERVICE) SECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM ALLOWABLE HEATER CURRENT 0.42 to 0.48 AMP. 

MAXIMUM DC PLATE VOLTAGE 350 330 VOLTS 
MAXIMUM SCREEN SUPPLY VOLTAGE 330 --- VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O O VOLTS 

MAXIMUM PEAK NEGATIVE DC GRID #1 VOLTAGE 175 --- VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 2.5 WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 --- WATTS 

MAXIMUM DC CATHODE CURRENT 2O MA. 

MAXIMUM ~E AK CATHODE CURRENT 300 MA• 

—► INDICATES A CnANGE. 

T UNG-SOl ELECTRIC INC. ELECTRON TUDE DIVISION BLOOMFIELD. NEW JERSEY. U.S.A. JUNE 1, 1960 PLATE #5873 

CONTINUED ON FOLLOWING PA6E 



6GH8 TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM Pft ECEDING PAGE 

RATINGS — corlrl0. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

PENTODE C
SECTION 

(HORIZONTAL 
OSCILLATOR 
SERVICE) 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 

WITH CATHODE BIAS 
HEATER WARM- UP TIME (APPROX.)*

6.3 

100 
200 

200 

2.2 
2.2 

11.0 

TRIODE 
SECTION 

6.3 voET 

1OO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

2,2 MEGOHMS 

2.2 MEGOHMS 
SECONDS 

DESIGN-NA%IMUM RATIN65 ARE LIMITING VALUES OF OPERATING ANO ENVIRONMENTAL CONDITIUNS APP LI CAB IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUR IISNEO DATA, ANO SHOULD 
NOT eE E%GEED ED UNDER THE NORST PROBABLE CONDIT IbNS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITT OF iNE DEVICE, TAKING RESPONSIBILITY FOP THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MAM UFACTUR ER SNOU ID DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVILEUNDER THE WORST PROBARLE 
OPERATING CONDITIONS KITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EOLLI PM ENT COMPONENT VARIATION 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VApIATION~ AND ENVIRONMENTAL CONDITIONS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
AVERAGE CHARACTERISTICS 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 

NEATER CURRENT 0,45 0,45 AMP. 

PLATE VOLTAGE 12 Fj 12 Fj VOLTS 

SCREEN VOLTAGE 12 Fj -- VOLTS 

GRID #1 VOLTAGE —1.O —1.O VOLTS 

AMPLIFICATION FACTOR --- N( 

PLATE RESISTANCE (A PPROX.) ZOO OOO 5400 OHMS 

TRANSCONDUCTANCE 7500 $5OO (/.MHOS 
PLATE CURRENT 12 13. Fj MA. 

SCREEN CURRENT 4.O ---- MA. 

GRID #1 VOLTAGE (APPROX.) 

Ib - 10 µAMPS. -$ -$ VOLTS 

*NEATER NARK-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VO ITAGE ACROSS THE NEATER TO REALM 
BOf OF ITS RATED VO RAGE AFTER APP LT LNG 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

AWITH E%TERNpL SHI ELD j15 CONNECTED TO CATHODE OF SECTION UNDER TEST UNLESS OTHERWISE INOICAT ED. 

BWITH E%TERNAL SHIELD j15 CONNECTED TO GROUND. 

C 
fOR OPERATION IN A g25-LINE. j0-FRAME STSTEN AS DESCRIBED IN "S TAN DAROS OF G000 ENGINEERING 
PRACTICE FOR TE LEYISION BROADCAST STATIONS: FEDERAL COMNUNI CATIONS COMMISSION", THE DUTT CTC LE 
OF THE VOLTAGE PULSE MUST NOT E%CE ED 15f OF ONE SCANNING CYCLE. 

 l 



6GH8A 

TUNG•SOL 

TRIODE-PENTODE 

MINIATURE TYPE 

.875 

~. 7 50 ~' 

2 108 
MAx 

7 
1.938 
MAX 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6.2 

MEDIUM-MU TRIODE 

AND 

SHARP-CUTOFF PENTODE 

FOR 

HORIZONTAL-DEFLECTION 

OSCILLATOR CIRCUITS 

IN T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 9 AE 

THE 6GH8A IS A ME DI Ufai-MU TRIODE AND SHARP-CUTOFF PENTODE IN THE 9 PIN P,11 NATURE CON-

STRUCTION. IT IS INTENDED FOR USE IN MU LTIVIBRATO R-TYPE HORIZONTAL-DEFLECTION OS-

CILLATOR CIRCUITS IN TELEVISION RECEIVERS. THE TUBE IS ALSO SUITABLE FOR USE AS AN 

AGC AMPLIFIER OR SYNC SEPARATOR IN SUCH RECEIVERS. 

THE 5GH8A IS CONTROLLED TO ASSURE LOW INTERELECTRODE LEAKAGE. IT HAS A MINIMUM 

LEAKAGE RESISTANCE OF 100 MEGOHMS BETWEEN GRID#1 OF EACH UNIT AND ALL OTHER ELEC-

TRODES TIED TOGETHER, AND 100 MEGOHMS BETWEEN THE PLATE OF EACH UNIT AND ALL 

OTHER ELECTRODES TIED TOGETHER. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT 

WITHOUT 
EXTERNAL 

SHIELD 

WITH 
EXTERNAL 

SHIELD 

GRID TO PLATE (Tg TO Tp) 1.7 1.7 A Pf 

GRID TO (H+ pg3+ TK+ pK + I.S.) 3 3.2 A pf 

PLATE TO (H +pg3 + TK + pK + I,S.) 1.4 1.9 A c 

HEATER TO CATHODE (TK TO H) 3 3 B 

PENTODE UNIT 

GRID 1 TO PLATE (Pgl TO Pp) MAX. 0.02 MAX. 0.01 C F~. 

GRID1 TO (Pk+pq3+pq2+H+I.S.) 5 5 C 

PLATE TO (PK +pg3 +pg2 + H + I.S.) 2.6 3.4 C c* 

HEATER TO (Pk+Pg3+ LS.) 3 3 
B 

pf 

A- EXTERNAL SHIELD #315 CONNECTED TO TRIODE CATHODE. 
B• EXTERNAL SHIELD #315 CONNECTED TO GROUND. 
C- EXTERNAL SHIELD # 315 CONNECTED TO PENTODE CATHODE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OI VI SIGN. BLOOM FI ELO. NEW JERSEY, U.S.A., NOVEMBER 1, 196j PLATE ufiel6 



6 G H8A 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS•739 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

HEATER WARM-UP TIME -AVERAGE 11 SECOND 

LIMITS OF SUPPLIED CURRENT 450 * 30 MA. 

PEAK HEATER-CATHODE VOLTAGE TRIODE PENTODE 
UNIT UNIT 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 200 VOLTS 

DC COMPONENT 100 100 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

HORIZONTAL -DEFLECTION -OSCILLATOR SERVICE 

TRIODE 
UNIT 

PENTODE 
UNIT 

PLATE VOLTAGE 330 350 VOLTS 

GRID 2 VOLTAGE 330 VOLTS 

GRID 1 VOLTAGE 

POSITIVE-BIAS VALUE 0 0 VOLTS 

PEAK NEGATIVE VALUE 175 VOLTS 

PLATE DISSIPATION 2.5 2.5 WATTS 

GRID 2 INPUT 0.55 WATTS 

CATHODE CURRENT 

PEAK 330 MA. 

DC 20 MA. 

GRID 1 CIRCUIT RESISTANCE 

FOR FIXED-BIAS OPERATION 2.2 2.2 MEGOHMS 

FOR CATHODE-BIAS OPERATION 2.2 2.2 MEGOHMS 

CONTINUED ON FOLLOWING PAGE 



6GH8A 

TUNs•so~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS 

CLASS AI AMPLI FIER 

TRIODE 
UNIT 

PENTODE 

UNIT 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE 125 VOLTS 

GRID 1 VOLTAGE -1 -1 VOLTS 

PLATE CURRENT 13.5 12 MA, 

GRID 2 CURRENT 4.0 MA. 

AMPLIFICATION FACTOR 46 

TRANSCONDUCTANCE 8,500 7,500 µMHOS 

PLATE RESISTANCE 5,400 2(10,000 OHMS 

GRID 1 VOLTAGE FOR I = 10 µ4 (APPROX.) -8 -8 VOLTS 
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TENTATIVE DATA 6GJ8 

7' 
8 
MAX 

15' 
1 16 
MAX. 

216 
 MAX. 

!1111 ~ 

GLASS BULB 

TUNG•SGL 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

NEATER 

6.3 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

P 
BOTTOM VIEW 

MINIATURE BUTTON 
9 PIN BASE 

9AE 

THE 6GJ8 IS A SHARP CUTOFF PENTODE AND A MEDIUM MU TRIODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. THE PENTODE SECTION IS INTENDED PRIMARILY FOR 
SERVICE AS AN OSCILLATOR IN THE HORIZONTAL DEFLECTION SYSTEM OF TELE-
VISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

TNIODE SECTION: 

WITH 
SHIELDA

WITHOUT 
SHIELD 

GRID TO PLATE 2.6 2.6 µµf 
INPUT: G TO (H+K+Pk ~G31 I.S.) 3.6 3.4 µµf 
OUTPUT: P TO (H+K+Pk, G3, I.S.) 2.4 1.6 µµf 

PENTODE SECTION: 

GRID #1 TO PLATE (MAX.) 0.025 0.036 µµf 
INPUT: G1 TO (H+K G3, I .S.+G2) 8.0 8.0 µµf 
OUTPUT: P 70 (H+K G,}~ I.S.+G2) 3.2 2.4 µµf 

AWITN EXTERNAL SHIELD j15 CONNECTED TO CATNO DE OF SECTION UNDER TEST. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

TRIODE PENTODE 
SECTION SECTION 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 33O 33O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CNgRT 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- ~j3O VOLTS 

MAXIMUM POSITIVE GRID VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 2.5 VOLTS 

MAXIMUM GRID #2 DISSIPATION --- 0.55 WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS l.O --- MEGOHM 

SELF BIAS 2.2 MEGOHM 

CONTINUED ON FOLLOWING PAGE 

1 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFIELD~ NEW JERSEY. U. S. A.. AUGU ST 1, 1960 PLATE IE 5941 



6GJ8 TENTATI V E DATA 

TUNO•=OL 
CONTINUED FROM PRECEDING PAGE 

RATINGS — coINT 1D. 
INTERPRETED ACCORDING TO DESIGN MA%INUN SYSTEM 

HEATER VOLTAGES

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME* (APPROX.) 

6.3 voLrs 

2OO VOLTS 

lOO VOLTS 

200 voLrs 
11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 
SECTION SECTION 

HEATER VOLTAGES 6.3 VOLTS 

HEATER CURRENTC O.GO AMP. 

PLATE VOLTAGE 125 125 VOLTS 

GRID #2 VOLTAGE --- 125 VOLTS 

GRID #1 VOLTAGE —1,O - Z.O VOLTS 

PLATE CURRENT 13,5 IZ MA. 

GRID #2 CURRENT --- u,5 MA. 

TRANSCO NDUCTANCE 8500 7500 µMHOS 
AMPLIFICATION FACTOR LIO --

PLATE RESISTANCE (APPROX.) 5000 15O OOO OHMS 

E~1 FOR Ib - 20 µA (APPROX.) - 9 - 6.5 VOLTS 

#M EAT ER HARM-UP TINE IS OEFIN EO AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOS OF ITS RAT EO VOLTAGE AFTER APPLYING N TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES NI TN A RESISTANCE OF VALUE 7 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

DESIGN-NA%INUN RATINGS ARE LI NITING YA lUES OF OPERATING ANO ENVIRD NN ENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPELL FIEO TYPE AS DEFINED BT ITS PUB LISNED DATA, AND SN OU LO 
NOT BE E%CEEDED UNDER THE NORST PRODAB LE CONDITIONS. THE DEVICE MANUFACTURER CN005 ES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAMING RESPONSIBIl1TT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CNARACTER ISTICS. THE 
E OUIPNENT MANUFACTURER SM OU ID DESIGN 50 TNAT IN ITIA ILT AND TNROUG NOUT LIFE NO OES IGN-NA%INUN 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED NITM A BOGET DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS NITM RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUIPYENT COMPONENT YARIATION~ 
E OUIPMENT CONTROL ADJ US TNENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

B 
FOR PARALLEL HEATER OPERATION, EQUIPMENT SHOULD RE 50 DESIGNED SO THhT AT NORMAL SUPPLY VOLTAGE 
BOGEY TUBES WILL OPERATE AT THIS VALUE OF NEATER VOLTAGE. 

CFOR SERIES HEATER OPERATION_, EQUIPMENT SHOULD BE 50 DESIGNED 50 THAT AT NORMAL SUPPLY VOLTAGE 
BOGEY TUBES Wt LL OPERATE AT THIS VALUE OF HEATER CURRENT. u 



6GK5 

TUNG•SOL  1 

TRIODE 

MINIATURE TYPE. 

3' 
4_ r COATED UNIPOTENTIAI CATHODE 

I~. 
LOW INPUT CAPACITANCE 

e HIGHER INPUT IMPEDANCE 
T-52 MAx' DUAL CATHODE LEADS 

2 e PARTIAL SHIELD BETWEEN 

MAx. THE GRID AND PLATE 
~_ 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

J EDEC iFP 

THE 6GK5 IS A FRAME GRID GAIN CONTROLLED SHIELDEC TRIODE IN THE SEVEN 
PIN MINIATURE CONSTRUCTION. IT IS DESIGNED rr"OR USE AS A VHF RF AMPLI—
FIER AT A Bt OF 135 VOLTS. 

DIRECT INTERELECTRODE CAPACITANCES 
wlTn EXTERNAL SnIELC 

GRID TO PLATE 

INPUT: G TO (H+K+I.S.+E.S.) 

OUTPUT: P TO (H+K+I.S. +E.S.) 

HEATER TO CATHODE 

0.52 
5.0 
3.5 
2.5 

pf 
pf 
pf 
of 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2'~9 

AVERAGE CHARACTERISTICS 6.3 VOLTS ISO MA. 

S 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3++-0.6 VOLTS 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK lOO VOL` 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK LOO VOLT:-, 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE ZOO VOLTS 

PLATE DISSIPATION Z.5 WATTS 

DC CATHODE CURRENT 2Z MA. 

NEGATIVE GRID VOLTAGE _5O VOWS 

GRID CIRCUIT RESISTANCE (SELF BIAS) 1.O MEGOHMS 

CONTINUED ON FOLLOWING PAGE 

T UN6 -GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD r NEW JERSEY, U. S. A. ,S EPT EMBER 1, 1961 PLATE a625B 



6GK5 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE —1.O VOLTS 

PLATE CURRENT 11,5 MA. 

TR AN SCONDUCTANCE LS ~~~ µMHO`.: 

AMPLIFICATION FACTOR 7$ 
PLATE RESISTANCE (APPROX.) 5400 OHMS 

Ec FOR Gm = 150 µMHOS (APPROX.) —4.2 VOLTS 

Ec FOR Gm = 1500 µMHOS (APPROX.) —2.5 VOLTS 

HOT INPUT RESISTANCE (200 Mc) 
C 

275 OHMS 

HOT INPUT CAPACITANCE (200 Mc)C 11.2 pf 
NOISE FIGURE (200 Mc)D 4.7 3b 

CNEASURED UNDER GRO UN LED PLATE CONDITIONS. 

DOPTINI ZED NEUTRALIZED TRIODE RF AMPLIFIER STAGE. NOISE ~aATCH ED. 



TENTATIVE DATA 6GK6 

i 

i 

GLASS BULB 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.76 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE 
9 PIN BASE 

9GK 

THE 6GK6 IS POWER PENTODE DESIGNED FOR USE EITHER IN AUDIO OUTPUT AMPLI-
FIER STAGES OR IN VIDEO POWER OUTPUT AMPLIFIER STAGES OF TELEVISION RE-
CEIVERS. THE TUBE FEATURES AN EXTRA RESERVE OF SCREEN DISSIPATION RATING 
AND A NEW BASING ARRANGEMENT THAT GIVES A LOWER GRID TO PLATE CAPACITY 
FOR THE SAME HIGH TRANSCONDUCTA NCE OF PROTOTYPE TUBES. 

DIRECTINTERELECTRODE CAPACITANCES 

GRID TO PLATE: G1 TOP (MAX.) 
INPUT: G1 TO ALL 
OUTPUT: P TO ALL 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 
MAXIMUM PLATE SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 
MAXIMUM NEGATIVE GRID #1 VOLTAGE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM GRID #2 DISSIPATION (AVERAGE) 
MAXIMUM GRID #2 DISSIPATION, PEAK 
MAXIMUM CATHODE CURRENT (AVERAGE) 
MAXIMUM GRID #1 VOLTAGE FOR GRID CURRENT STARTING 

POINT WITH Ic1 = 0.3 µA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS 
SELF BIAS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE TO CATHODE 
HEATER POSITIVE TO CATHODE 

CONTINUED ON FOLLOWING PAGE 

.14 µµf 
10.0 µµf 
7.0 µµf 

6.3 VOLTS 
330A VOLTS 
605 VOLTS 
330 VOLTS 
605 VOLTS 
100 VOLTS 

13.2A WATTS 
2 WATTS 
4 WATTS 

65 MA. 

—1.3 VOLTS 

0.3 MEG. 
1.0 MEG. 

100 VOLTS 
100 VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD. NEW JERS ET, U.S.A. FEB RUART 1, 1960 PLATE M5770 



6GK6 TENTATIVE DATA 

~  TUNQ•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 
PLATE VOLTAGE 250 VOLTS 

GRID #2 (SCREEN) VOLTAGE 250 VOLTS 
GRID 1 (CONTROL-GRID) VOLTAGE - 7.3 VOLTS 
CATHODE BIAS RESISTOR 135 OHMS 
PLATE RESISTANCE (APPROX.) 38000 OHMS 
TRANSCONDUCTANCE 17300 µMHOS 

PLATE CURRENT ZERO SIGNAL 48 MA. 

GRID #2 CURRENT, ZERO SIGNAL 5.5 MA. 
LOAD RESISTANCE 5200 OHMS 
TOTAL HARMONIC. DISTORTION (APPROXJ 10 PERCENT 
POWER OUTPUT, MAXIMUM SIGNAL 5.7 WATTS 
AMPLIFICATION FACTOR OF GRID #2 WITH RESPECT TO 

GRID #1 ZERO SIGNAL 19 

PUSH PULL AMPLIFIER -VALUE FOR TWO TUBES 

CLASS AB CLASS B 

PLATE VOLTAGE 250 300 250 300 VOLTS 
GRID #2 (SCREEN) VOLTAGE 250 300 250 300 VOLTS 
GRID #7 (CONTROL-GRID) VOLTAGE --- --- - 11.6 - 14.7 VOLTS 
CATHODE BIAS RESISTOR 130 130 --- --- OHMS 
GRID TO GRID INPUT VOLTAGE 

PEAK A-F 22.4 28 22.4 28 VOLTS 
PLATE CURRENT, ZERO SIGNAL 62 72 20 15 MA. 
PLATE CURRENT, MAXIMUM SIGNAL 75 92 75 92 MA. 

GRID #2 CURRENT, ZERO SIGNAL 7 8 2.2 1 .6 MA. 
GRID #2 CURRENT, MAXIMUM SIGNAL 15 22 15 22 MA. 
LOAD RESISTANCE, PLATE-TO-PLATE 8000 8000 8000 8000 OHMS 

TOTAL HARMONIC DISTORTION 
(APP ROX.) 3 4 3 4 PERCENT 

POWER OUTPUT, MAXIMUM SIGNAL 11 17 11 17 WATTS 

A. WHEN THE HEATER AND POSITIVE VOLTAGE ARE OBTAINED FROM A STORAGE BATTERY BY MEANS 
OF A VIBRATOR, THE MAXIMUM VALUES OF THE PLATE AND GRID 2 VOLTAGES IRE ]75 VOLTS AND 
THE PLATE DISSIPATION IS 9.9 WATTS. 

J 



TENTATIVE DATA 6GM6 

GLASS BULB. 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

NEATER 

6.3**-10~ VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE'. 

7 PIN BASE 

TCM 

THE 6GM6 IS A SEMIREMOTE-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUC-
TION. IT IS ESPECIALLY DESIGNED FOR USE IN GAIN-CONTROLLED PICTURE-IF 
STAGES OF TELEVISION RECEIVERS OPERATING AT INTERMEDIATE FREQUENCIES OF 
THE ORDER OF 40 MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERN AL SHIELD 

GRID #1 TO PLATE (MAX.) 0.036 µµf 

GRID #1 TO CATHODE r INTERNAL SHIELD & G3r G2 do H. lO µµf 

PLATE TO CATHODE r INTERNAL SHIELD k Ga r G2 & H. Z.4 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6. 3t 1O% VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM GRID #3 (SUPPRESSOR) VOLTAGE O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM GR ID #2 (SCREEN—GRID) VOLTAGE 
(SEE JEOEC INPUT RATING CHART JS—C4 2) 

MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION 3.Z WATTS 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 165 VOLTS O. Ei5 WATT 

FOR GRID #2 VOLTAGES BETWEEN 165 AND 310 VOLTS 

(SEE JEDEC INPUT RATING CHART JS—C4-2) 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOOA VOLTS 

A TNE DG GOMPON ENT MUST NOT E%GEED 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL EIECTftIC INC.. ELECTRON TUBE OIVI51 ON r BLOOMFIELD r NEW JERSEY, U.S.A., JUNE 1. 1960 PLATE 95814 



6GM6 TENTATIVE DATA 

r  TUNG•SOL  ~ 

CONTINU EO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6. 3t 1O$ VOLTS 

HEATER CURRENT O.4 AMP.. 

PLATE SUPPLY VOLTAGE 125 VOLTS 

GRID #} CONNECTED TO CATHODE A7 SOCKET 

GRID #2 SUPPLY VOLTAGE 125 VOLTS 

CATHODE RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.) O.2 MEGOHMS 

TRANSCONDUCTANCE hj OOO µMHOS 

PLATE CURRENT I4 MA. 

GRID #2 CURRENT 3.4 MA. 

GRID #1 VOLTAGE (APPROX.J FOR 

TRANCONDUCTANCE = 60 µMHOS —Z5 VOLTS 

DESIGN-MA %IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVI ROHM EN TqL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFI EO TTPE AS DEFINED BY ITS PUBLISHED DA TA B AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEY FCE MANUFACTURER CHOOSES THESE 
VALUES TO PROYiDE ACCEPTABLE SERVICEABILITY OF THE OEYICE r TAKING RESPONSIBILITY FOR THE 
EFFECTS OF LNgNGES IN OPERATING CONDITIONS DUE TO 4ARI ATI ONS LN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT 1N I71AL LY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SER ICE IS E%CEEOED WITH A BOGEY DEVICE UNDER 7ME WROST PROBABLE 
OPERATING CONDITIONS W.I TH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ANO ENVIRONMENTAL CON LITION S. 

SIMILAR TYPE REFERENCE: Except {or heater ratings and heater warm—ub 

time, the 6GM6 is identical to the gGM6 and 

the ~GM6. 



TENTATIVE DATA 6GN6 

r 

GLASS BULB 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING PO ITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7fw 

THE 6GN6 IS A REMOTE-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED PRIMARILY FOR USE AS A HIGH GAIN R.F. OR I.F. AMPLIFIER 
AND A DEMODULATOR DIODE BOTH CN A COMMON CATHODE. EXCEPT FOR HEATER 
CHARACTERISTICS AND HEATER WARM-UP TIME, THE 6GN6 IS IDENTICAL TO THE 
12GN6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

COUPLING DIODE PLATE TO GRID .(MAX.) 

'WITH EXT ERN A4 SHIELD Aj 16 CONNECTED TO PIN 2. 

WITH A 

SH IE ID 
WITHOUT 
SHIELD 

.0035 •0035 uuf 
5.5 5.5 uuf 
5.5 5.0 uuf 

.05 .05 uuf 

RATING 
INTERPRETED ACCORDING TO D SIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM SCREEN—SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE O VOLTS 

MAXIMUM NEGATIVE GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM PLATE DISSIPATION 3.O WATTS 

MAXI dUM SCREEN DISSIPATION O. E) WATTS 

MA?IMUM DIODE CURRENT (CONTINUOUS OPER~TION) 1.O MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT TOO VOLTS 

TOTAL OC PLUS PEAK 2OO VOLTS 

HEATER NEGATIVE WITH RESP E.CT TO CATH DE 

TOTAL DC PLUS PEAK 2OO VOLTS 

HEATER WARM—UP TIME* (APPRO X.) 11.0 SECONDS 

s HEATER MARN-UP TIME IS DEFINED AS THC TIME REOUIRE~ FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOq. Of ITS RATED VOLTAGE AFTER APP IY LNG 4 TINES RTED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES wITN A RES IST AN LE OF VA IUE j TIMES THE NOMINAL HEATER OPERATING 

RESISTANCE. 

1 

L ONTIN UEO ON FO LLI WI NG PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI EI. D, NEw JERSEY, U.S.A.. AUGUST 1, 1960 PLATE w59N2 



6GN6 TENTATI V E DATA 

TUNG•SOL 

CONTINUED FNON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIES 

HEATER VOLTAGE 

HEATER CURRENT 

6.3 
O.3 

VOLTS 

AMP. 

PLATE VOLTAGE ZOO 25O VOLTS 

SUPPRESSOR S CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE LOO LOO VOLTS 

CATHODE- BIAS RESISTOR 6H .GH OHMS 

PLATE RESISTANCE (APPROX.) 0.25 1.O MEGOHMS 

TRANSCONDUCTANCE 4300 4400 µMHOS 

PLATE CURRENT lO.H IZ MA. 

SCREEN CURRENT 4.4 4.2 MA. 

GRID #1 VOLTAGE (APPROX.) 

Gm = 40 µMHOS T20 -20 VOLTS 

A VERA6E DIODE CURRENT AT 10V D.C. I.5 L S MA. 



TENTATIVE DATA 6GN8 

7'•

8 -
MAX. ~_.T

2 
3.. 
8 

MAX. 

2 5" 
8 

MAII X. 

1 : 1 

GLASS BULB 

TUNB•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.75 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 
9 PIN BASE 

sox 

THE 6GN8 IS A HIGH MU TRIODE AND A SHARP CUTOFF PENTODE IN THE 9 PIN MINIA-
TURE CONSTRUCTION. THE TRIODE SECTION IS DESIGNED FOR USE AS A VOLTAGE 

AMPLIFIER OR SYNC-SEPARATOR. THE PENTODE SECTION IS DESIGNED FOR VIDEO 

AMPLIFIER SERVICE FEATURING A CONTROLLED PLATE KNEE CHARACTERISTIC. 

EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 6GN8 IS IDENTICAL 

TO THE BGNB. 

DIRECTINTERELECTRODE CAPACITANCES 

WITHOUT E%T ER NAL SHIELD 

TRIODE SECTION 

GRID TO PLATE 

INPUT: G TO (H+K) 

OUTPUT: P TO (H+K) 

PENTODE SECTION 

GRID #1 TO PLATE (MAX) 
INPUT: G1 TO (H+K+G2+G3+I.S.) 
OUTPUT: P TO (H+K+G2+G3+I.S.) 

COUPLING 

TRIODE GRID TO PENTODE PLATE (MAX.) 
PENTODE GRID #1 TO TRIODE PLATE (MAX.) 
PENTODE PLATE TO TRIODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYST EMA

'HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 
MAXIMUM GRID #2 SUPPLY VOLTAGE 

TRIODE 
SECTION 

330 

6.3 

4.4 µµf 

2.4 µµf 

0.36 µµf 

0.1 µµf 

11 µµf 

4.2 µµf 

.018 14~ 

.005 µµf 

0.17 µµf 

PENTODE 
SECTION 

VOLTS 

330 VOLTS 

330 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-BOl EIECTRIt INC., EI ECTRON TUBE DI VI SION~ BLOONFI ELO~ NEW JERSEY, U.S.A. 
FEBRUARY 1, 1960 PLATE 95771 



6GN8 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNT • o. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYST EM'S' 

TRIODE 
SECTION 

PENTODE 
SECTION 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE GRID #1 VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 1.0 5.0 WATTS 

MAXIMUM GRID #2 DISSIPATION 1.1 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 0.5 0.25 MEGOHM 

CATHODE BIAS 1.0 1.0 MEGOHM 

MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERFSi1CS 

HEATER VOLTAGE 

HEATER CURRENT 

TRIODE 
SECTION 

6.3 

0.75 

PENTODE 
SECTION 

VOLTS 

AMP 
PLATE VOLTAGE 250 200 VOLTS 

GRID #2 VOLTAGE 150 VOLTS 

GRID #1 VOLTAGE - 2 VOLTS 

CATHODE BIAS RESISTOR 100 OHMS 

PLATE CURRENT 2 25 MA. 

GRID #2 CURRENT 5.5 MA. 

TRANSCONDUCTANCE 2700 11500 µMHOS 

AMPLIFICATION FACTOR 100 
PLATE RESISTANCE 37000 60000 OHMS 

Ec1 FOR Ib = 100 µA (APPROX.) -10 VOLTS 

Ec1 FOR Ib = 20 µA (APPROX.) - 5 VOLTS 

INSTANTANEOUS PLATE KNEE CHARACTERISTICS 

PENTODE SECTION 

Eb = 60 VOLTS, Ec2 = 150 VOLTS AND Ec1 = 0 VOLTS 
Ib = 55 MA AND Ic2 = 18 MA. 

A. DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCE EDED UNDER THE WORST PROBABLE CONDITIONS. 

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY 
OF THE DEVICE, TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS 
DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. 

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO 
DESIGN-MAXIMUM VALUE FOR THE INTENDED SERVICE IS E%GEED ED WITH A BOGEY DEVICE UNDER THE 
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY•VOLTAGE VARIATION, EQUIP-
MENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIA-
TION AND ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 6GN8 

6GN8 

RATING CHART 
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TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION• BLOOM FI ELD• NEW JERSEY• U.S.A. FEBRUARY 1. 1960 PLATE µ5T72 





6GQ7 

TUNG•SOL 

TRIPLE DIODE 

MINIATURE TYPE 

OUTLINE DRAWING 
JEDEC 6-2 

.875 
~— -+.. 

.750 

2.188 
MAX 

FO R 

AM AND FM 

DETECTION 

1.938 COATED UNIPOTENTIAL CATHODE 

MAX 
ANV MOUNTING POSITION 

BUTTON 9 PIN BASE 

JEDEC E9.1 

BASING DIAGRAM 
JEDEC 9QM 

3K IK 

BOTTOM vlEw 

THE bG07 IS A TRIPLE HIGH PERVEANCE DIODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 

DESIGNED FOR SERVICE AS AN AM DETECTOR AND FM RADIO-DETECTOR OR DISCRIMINATOR. 

DIRECTINTERELECTRODE CAPACITANCES 

PLATE INPUT EACH UNIT: P TO (K +H; 2.05 pf 

CATHODE INPUT EACH UNIT: K TO (P+H) 3.10 pf 

PLATE, UNIT #1 TO PLATE, UNIT #2 0.47 pi 
PLATE, UNIT #1 TO PLATE, UNIT #3 0.47 pf 
PLATE, UNIT #2 TO PLATE, UNIT #3 0.05 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-739 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 mA 

LIMITS OF APPLIED VOLTAGE 6.3 *- 0.6 VOLTS 

PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 330 VOLTS 

DC COMPONENT 330 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG'-SOL ELF.GTftiG INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERS E7, U.S.A., JANUARY 1,1965 PLATE M7058 



6G Q7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

PEAK INVERSE VOLTAGE 330 VOLTS 

AC PLATE VOLTAGE RMS - EACH PLATE 117 VOLTS 

STEADY STATE PEAK PLATE CURRENT -EACH PLATE 54 mA 

DC OUTPUT CURRENT -EACH PLATE 9 mA 

MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMP EDENCE -EACH PLATE 300 OHMS 

CHARACTERISTICS 

TUBE VOLTAGE DROP AT 60 mA 
RESONANT FREQUENCY -EACH UNIT 

10 VOLTS 
APPROX. 700 Mc/s 
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TENTATI V E DATA 6GS8 

GLASS BULB 

TUNG•SOL 

DUAL PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.30 AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

9LW 

THE 6GS8 IS A DUAL PENTODE WITH A SEPARATE PLATE AND A SEPARATE #3 GRID 
IN THE g PIN MINIATURE CONSTRUCTION. IT IS PRIMARILY INTENDED FOR SERVICE 
AS A COMBINED SYNC SEPARATOR—CLIPPER AND AGC TUBE IN TELEVISION RECEIVERS. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME THE 6GS8 IS IDENTICAL 
TO THE 3GS8 AND THE 4658. 

DIRECT INTERELECTRODE CAPACITANCES 
WITNO UT E%T ERN AL BH IELD 

GRID #} TO PLATE (EACH SECTION) 

GRID #1 TO ALL 

GRID #3 (EACH SECTION) TO ALL 

PLATE (EACH SECTION) TO ALL 

GRID #} (SECTION #1) TO 

GRID #} (SECTION 2) (MAX.) 

RATINGS 
INTERPRETED ACCORDING TD DESIGN MAXIMUM SYSTEM 

A 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE (EACH SECTION) 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM POSITIVE DC GRID #} VOLTAGE (EACH SECTION) 

MAXIMUM NEGATIVE DC GRID #} VOLTAGE (EACH SECTION) 

MAXIMUM PEAK POSITIVE GRID #3 VOLTAGE (EACH SECTION) 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM OC CATHODE CURRENT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

MAXIMUM GRID #3 CIRCUIT RESISTANCE (EACH SECTION) 

MAXIMUM HEATER—CATHODE VOLTAGE: 

-HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TO7AL DC AND PEAK 

2.0 µµf 
6.0 µµf 
3,8 µµf 
3.2 µuf 

0.015 µµf 

6.3 voLrs 

3OO VOLTS 

ISO VOLTS 

3.0 voLrs 

5O VOLTS 

50 voLTs 

50 voLrs 

1.1 WATTS 

0.75 wnrr.. 
12 MA. 

O.5 ME GO HM 

O.5 MEGOHM 

200 VOLTS 

lO0 VOLTS 

200 v o l_ T 

C ONT INUEO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., JUNE 1, 1960 PLATE x5E 15 



6GS8 TENTATIVE DATA 

i TUNG•SGL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

B OTN SECTIONS OPERATING 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE (EACH SECTION) 

GRID #2 VOLTAGE 

GRID #3 VOLTAGE (EACH SECTION) 

GRID #i VOLTAGE 

PL A7E CURRENT (EACH SECTION) 

GRID #2 CURRENT 

CATHODE CURRENT 

6,3 voLrs 
C.3O AMP. 

LOO 1OO VOLTS 

67.5 67.5 voLrs 
—10 O VOLTS 

NOTE B NOTE B 

2.0 MA. 

6.0 3.6 MA. 

6.1 7.7 MA. 

EACH SECTION OPERATING SEPARATELY KITH PLATE AND GRID 

A3 OF OPPOSITE SECTION GROUNDED. 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #3 VOLTAGE 

GRID #1 VOLTAGE 

PLATE CURRENT 

GRID #3 TRANSCOND UCTANCE 

GRID #1 TRANSCONDUCTANCE 

Ec3 FOR Ib = 100 µA (APPR OX.) 

Ec1 FOR Ib = 100 µA (APPROX.) 

100 
67.5 
0 
0 

1200 

ZOO VOLTS 

67.5 VOLTS 

O VOLTS 

NOTE B 

2.0 MA. 
270 µMHOS 

µMHOS 

—3.7 voLrs 
—2.O VOLTS 

DESIGN—NA%INUN RATINGG'ARE LI KITING VALUES OF OPERATING AND ENVIRO NN ENTAI CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECI FI EO TYPE AS DEFINED BT ITS PUB LISnED DATA r AND SMOU LD 
NOT BE EXCEEDED UNDER TnE WORST PROBABLE CONDITIONS. THE DEVICE NANVFA CTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TnE DEVICE. TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING L4NDI TI ONS DUE TO VARIATIONS IN DEVICE LHARAL1 Eft IGTI LS. THE 
EQUIPMENT NANUFAC TUR ER SNOU LD DESIGN 50 THAT INITIALLY AND TMRO UG XO UT II FE NO DESIGN—NA%INUN 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WI LH RES PELT TO SUPPLY—VOLTAGE VARI ATION r EQUIPMENT COMPONENT VARI ATION r
EQUIPMENT CONTROL ADJ USTNENT r LOAD VARIATION. SIGNAL VARIATION r AND ENVIRONMENTAL CONDITIONS. 

E G RI D CURRENT ADJ USTEC FOR '. CD uA DD. 

 J 



6GU7 

TUNG•SOL 

TWIN TRIODE 

MINIATURE TYPE 
OUTLIIJE DRAWIIJG 

JEDEC 6-3 

i 
2.625" 
MAX 

875" 
MAX 

- - ' 

2.375°
MAX 

II I II 

BASE 9 PIN BUTTON 
JEDEC E9-1 

FOR 

USE IN MAT RIXING CIRCUITS 

OF COLOR T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 9LP 

BOTTOM VIEW 

THE 6GU7 IS AMEDIUM-MU TWIN TRIODE IN THE 9 PIN T-bh ENVELOPE. IT IS DESIGNED FOR USE 

IN THE MATRIXING CIRCUITS OF COLOR T.V. RECEIVERS. THE 6GU7 CAN ALSO BE USED IN PHASE-
INVERTER AND MUTIVIBRATOR CIRCUITS OR AS AGENERAL-PURPOSE AMPLIFIER TUBE. 

DIRECTINTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

UNIT #1 UNIT #2 
GRID TO PLATE 3.0 3.0 pf 
GRID TO CATHODE AND HEATER 3.4 3,6~ pf 

PLATE TO CATHODE AND HEATER 0,44 0.34 pf 
PLATE OF UNIT #1 TO PLATE OF UNIT #2 1.0 1.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES ~ SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 mA 
HEATER WARM-UP TIME ~ APPROX. 11 SECONDS 

LIMITS OF APPLIED VOLTAGE 6.3 * 0.6 VOLTS 
LIMITS OF SUPPLIED CURRENT 600'- 40 mA 

PEAK HEATER CATHODE VOLTAGE -EACH UNIT 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CAT HODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JFRS EY, U.S.A.. SEPTEMBER 1,1964 PLATE /7024 



6GU7 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•739 

CLASS A, AMPLIFIER -EACH UNIT 

PLATE VOLTAGE 330 VOLTS 
GRID VOLTAGE: 

POSITIVE BIAS VALUE 0 VOLTS 
PLATE DISSIPATION 3 WATTS 

GRID -CIRCUIT RESISTANCE: 
FOR FIXED BIAS OPERATION 

CHARACTERISTICS 

CLASS A, AMPLIFIER e EACH UNIT 

PLATE VOLTAGE 
GRID VOLTAGE 
PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

PLATE CURRENT AT E~ _ —14 VOLTS 

GRID VOLTAGE FOR I b = 50 µA 

1 MEGOHM 

250 VOLTS 

—10.5 VOLTS 

11.5 mA 

3,100 pMHOS 

17 

APPROX. 5,500 OHMS 

4 mA 

APPROX, —23 VOLTS 
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6GV5 

TUNo•so~ 

BEAPJ~ PENTODE 

1.563" 
MAX 

MI NIA7URE 
CAP CI-3 

3.250' 
3.000" 

3.625" 
MAX 

~~ ~ ~ ~ ~ ~~  

GLASS BULB 

BUTTON 

12 PIN BASE E12-74 

OUTLINE DRAWING 

JEDEC 12-79 

FOR 

TV HORIZONTAL DEFLECTION 
K,G3 

AMPLIFIER APPLICATIONS G2 

ANY MOUNTING POSITION 

COATED UNIPOT ENTIAL CATHODE 

NC 

NC P G2 

NC 

H - H 

BOTTOM VIEW 

B.A SING DIAGRAM 

JEDEC I2DR 

K,G3 

G2 

THE 6GV5 IS A COMPACT RON BEAM -POWER PENTODE EMPLOYING A 12 PIN T-12 ENVELOPE. IT IS 
DESIGNED PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RE-
CEIVERS. 

DIRECTINTERELECTRODE CAPACITANCES-APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID 1 i0 PLATE: (G1 TO P) ,,. pf 

INPUT: Gl TO (H+K+G2+B. P) p( 

OUTPUT: P TO (H+K+G2+B. P.) -. - pF 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1200 MA, 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

6.3±0.6 VOLTS 

200 VOLTS 

100 VOLTS 

200 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6GV5 

TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE-SUPPLY VOLTAGE (BOOST+DC POWER SUPFLY~ 770 VOLTS 
PEAK POSITIVE PULSE PLATE VOLTAGE 6500 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1500 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 
PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 
PLATE DISSIPATION S 17.5 WATTS 

GRID 2 DISSIPATION 3.5 WATTS 
DC CATHODE CURRENT 175 MA. 
PEAK CATHODE CURRENT 550 MA. 
GRID 1 CIRCUIT RESISTANCE 1 .0 MEGOHMS 
BULB TEMPERATURE AT HOTTEST POINT 220 C 

TYPICAL OPERATING CHARACTERISTICS 
AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 5000 60 250 VOLTS 

GRID 2 VOLTAGE 15G 150 150 VOLTS 
GRID 1 VOLTAGE ---- OC -22.5 VOLTS 
PLATE RESISTANCE, APPROX. ---- ---- 18000 OHMS 
T RANSCONDU CTANCE ---- ---- 7300 plv1HOS 
PLATE CURRENT ---- 345 65 MA. 
GRID 2 CURRENT ---- 27 1.8 MA. 
GRID 1 VOLTAGE, APPROX. 16=1.0 MA. -100 ---- -42 VOLTS 
TRIODE AMPLIFICATION FACTORD ---- ---- 4.4 

B 
IN STAGES OPERATING WITH GRID-LEAK 91 A5, AN ADE DUATE CATHODE-BIAS RESISTOR OR OTHER SUIT-

ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITgT10N. 

C 

APPLIED FOR SHORT INTERVAL (TWO SECONDS MAXIMUM) SO AS NOT TO DAMAGE TUBE. 

D 

TRIODE CONNECTION (SCREEN TIED TO PLATE) WITH E6=Ec2=150 VOLTS AND Ec1=-22.5 VOLTS 



MINIATURE 
CAP CI-3 

3.688 
MAX 

4.250 
MAX 

GLASS BULB 

SHORT MEDIUM SMELL 
5 OR 6 PIN OCTAL WITH 

EXTERNAL BARRIERS 
STYLE B: 86-122 OR 85-190 

TUNG•SOL 

BEAM PENTODE 

FOR 
HORIZONTAL—DEFLECTION—AMPLIFIER NC 

CIRCUITS IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

PIN Wj IS OMITTED WHEN 85-190 BASE IS UGED 

K,G3 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 6AM 

THE 6GW6 iS A BEAM POWER PENTODE EMPLOYING A T-12 ENVELOPE. IT IS DE-
SIGNED ESPECIALLY FOR USE IN HORIZONTAL-DEFLECTION-AMPLIFIER CIRCUITS OF 
TELEVISION RECEIVERS WHICH OPERATE WITH LOW PLATE SUPPLY VOLTAGES. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

GRAD #1 TO PLATE O.rj pf 

GRID #1 TO CATHODE, GRID #3, GRID #2 & HEATER ].~ pf 
PLATE TO CATHODE, GRID #3~ GR10 #.2 h HEATER ~ pf 

HEATER CHARACTERISTICS AND RATINGS 

D ES~I GN NAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

6.3 VOLTS 1200 MA. 

6.310.6 voLrs 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIV~ WITH. RESPECT TO CATHODE 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

HORIZONTAL—DEFLECTION AMPLIFIER 

DC PLATE-SUPPLY VOLTAGE (BOOST +DC POWER SUPPLY) 77O VOLTS 

PEAK POSITIVE-PULSE PLATE VOLTAGE$ 6500 VOLTS 

PEAK NEGATIVE- PULSE PLATE VOLTAGE 1500 VOLTS 

DC GRID #2 VOLTAGE 2ZO VOLTS 

DC GRID #1 VOLTAGE -5 jr VOLTS 

CONTINUED OR FOLLOWING PAGE 
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6GW6 

ruNc•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS-coNTID. 
DESIGN NA%IMUM VALUES - SEE EIA STANDARD RS-2J9 

PEAK NEGATIVE- PULSE GRID #i VOLTAGE 

CATHODE CURRENT: 

PEAK 

AVERAGE 

PLATE DISSIPATIONC

GRID #2 INPUT 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 

MA%INUN CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE 
C 

CHARACTERISTICS 
CLASS Al AMPLIFIER 

330 voLrs 

550 MA. 

175 MA. 

17.5 wArrs 
3.5 warrs 
240 °c 

1.O MEGOHM 

PLATE VOLTAGE ~ GO 25O VOLTS 

GRID #2 VOLTAGE 15O 15O VOLTS 

GRID #i VOLTAGE O - 22.5 VOLTS 

MU-FACTOR, GRID #2 TO GRID #1 WITH PLATE 

CONNECTED TO GRID #2 r PLATE VOLTS = 

GRID #2 VOLTS = 150, AND GRID #1 VOLTS 

=-22.5 4.4 

PLATE RESISTANCE (A PPROX.) --- 15000 OHMS 

TRANSCONDUCTANCE --- 7100 µMHOS 

PLATE CURRENT ~390D 70 MA. 

GRID #2 CURRENT 32° 2.1 MA. 

GRID #1 VOLTAGE (APPROX.) FOR 

PLATE CURRENT OF 1 MA. 42 VOLTS 

ATNE DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

B 
FOR OPERATION IN A 525-LINE. j0-FRANE SYSTEM AG DEGCR18E0 IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMNISSION° r THE DUTY CYCLE 
OF THE VOLTAGE POLSE MUST NOT EXCEED 15f OF ONE SCANNING CYCLE. 

1§f OF ONE HORIZONTAL SCANNING CYCLE IS 10 NI CROSELON DS. 

C 
IN STAGES OPERATING WITH GRID-RESISTOR BI AS r AN ADEQUATE CATMO DE-BIAS RESISTOR OR OTHER SUIT-
ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

D 
TN ESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RECURRENT WAVE FORM SUCH THAT THE CATHODE 
CURRENT WILL BE KEPT WITHIN RATINGS IN ORO ER TO PREVENT DAMAGE TO THE TUBE. 

~ INDICATES A CN ANG E. 



6GX6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

OUTLINE DRAWING 
JEDEC 5-2 

.750 
A MAX 

1.875 
MAX 

„ 

FOR 

FM SOUND DETECTOR 

SERVICE 

2.125 COATED UNIPOT ENTIAL CATHODE 
MAX 

ANY MOUNTING POSITION 

BASE 7 PIN BUTTON 
JEDEC E7-1 

BASING CIAGRAt~: 
JEDEC 7EN 

BOTTOM VIEW 

THE 6GX6 IS ASHARP-CUTOFF PENTODE WITH DUAL CONTROL GRIDS IN THE 7 PIN MINIATUR= 

CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR FM SOUND DETECTOR -SERVICE. EXCEPT FOF 

HEATER CHARACTERISTICS AND RATINGS, THE 6GX6 IS IDENTICAL TO THE SGX6. 

DIRECT INTERELECTRDDE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.26 c` 
GRID 1 TO (K & LS., G3, G2, H) 8 v` 

GRID 1 TO GRID 3 0.12 c' 

GRID 3 TO PLATE 1.6 Ff 

GRID 3 TO (K & LS., P, G2, Gl, H) fi.5 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

HEATER WARM - UP TIME -AVERAGE 

LIMITS OF APPLIED VOLTAGE - AC OR DC 
LIMITS OF SUPPLIED CURRENT- AC OR DC 

PEAK HEATER -CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

.,,3 VOLTS 450 mA 

11 SECONDS 

CONTINUED ON FOLLOWING PAGE 

6.3 * . 6 VOLTS 
450 ~ 30 mA 

200 VOLTS 

100 VOLTS 

200 VOLTS 

2 
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6GX6 

TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDA RD RS•739 

FM SOUND DETECTOR SERVICE 

PLATE VOLTAGE. 300 VOLTS 
GRID 3 VOLTAGE: 

NEGATIVE VALUE - DC AND PEAK 100 VOLTS 
POSITIVE VALUE - DC AND PEAK 25 VOLTS 

GRID 2 SUPPLY VOLTAGE 300 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 
GRID 1 VOLTAGE: 

NEGATIVE -BIAS VALUE Sb VOLTS 
POSITIVE - 81 AS VALUE 0 VOLTS 

GRID 3 INPUT 0.1 WATT 
GRID 2 INPUT - UP TO 150 VOLTS 1 WATT 

-BETWEEN 150 VOLTS AND 300 VOLTS SEE RATING CHART 

PLATE DISSIPATION 1.7 WATTS 

GRID 3 CIRCUIT RESISTANCE 0.68 MEC-OHM 

GRID 1 CIRCUIT RESISTANCE: 
FOR FIXED -BIAS OPERATION 0.22 MECOHM 
FOR CATHODE -BIAS OPERATION 0.47 MEGOHM 

CHARACTERISTICS 

CLASS AI AMPLIFIER 

PLATE SUPPLY VOLTAGE 150 VOLTS 

GRID 3 SUPPLY VOLTAGE 0 VOLTS 

GRID 2 SUPPLY VOLTAGE 700 VOLTS 
GRID 1 SUPPLY VOLTAGE 0 VOLTS 
CATHODE RESISTOR 180 OHMS 
PLATE CURRENT 3.7 mA 

GRID 2 CURRENT 3.0 mA 
TRANSCO NDUCTANCE -GRID 1 TO PLATE 3,700 µMHOS 

TRANSCON DUCTANCE -GRID 3 TO PLATE 750 µMHOS 

PLATE RESISTANCE APPROX. 0.14 MEGOHM 

GRID 1 VOLTAGE FOR Ib = 20µA APPROX. —4.5 VOLTS 
GRID 3 VOLTAGE FOR Ib = 20 µA APPROX. —7 VOLTS 



6GX6 

GRID 2 

RATING CHART 
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6GX6 
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AVERAGE CHARACTERISTICS 
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6GX6 
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6GY6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

.750" 
MAX 

SHARP-CUTOFF PENTODE 

WITH 

DUALCONTROL GRIDS 

Q,12 jr " I.B75° COATED UNIPOTENTIAL CATHODE 
MAX MAX 

ANY MOUNTING POSITION 1  ~~~~~ 
GLASS BULB 

SMALL-BUFYON MINIATURE 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5.2 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7EN 

G2 

THE 6GY6 IS ASHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS DE-

SIGNED PRIMARILY FOR USE IN GATED AGC AMPLIFIER AND NOISE-INVERTER SERVIC~. PLATE 

CURRENT IS CONTROLLED BY THE ACTIONS OF GRID 1 AND GRID 3. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.026 pf 

GRID 1 TO CATHODE 8 I.S., GRID 3, GRID 2 &HEATER 8 pf 

GRID 1 TO GRID 3 0.12 pf 

GRID 3 TO PLATE 1.6 pF 

GRID 3 TO CATHODE & I.S., PLATE, GRID 2, GRID 1 &HEATER 6.5 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 
LIMITS OF APPLIED VOLTAGE 

LIMITS OF SUPPLIED CURRENT 

6.3 VOLTS 450 MA, 

11 SECONDS 
-6.3*0.6 VGLTS 

450 ± 30 MA. 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6 GY6 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

GATED AGC AMPLIFIER AND NOISE-INVERTER SERVICE 

PLATE VOLTAGE, DC 300 VOLTS 
PEAK POSITIVE-PULSE PLATE VOLTAGE 

A 
600 VOLTS 

GRID 3 (CONTROL-GRID) VOLTAGE: 

POSITIVE VALUE 0 VOLTS 

NEGATIVE VALUE 100 VOLTS 

GRID 2 (SCREEN-GRID) SUPPLY VOLTAGE 300 VOLTS 

GRID 1 (CONTROL-GRID) VOLTAGE: 
POSITIVE VALUE 0 VOLTS 

NEGATIVE VALUE 50 VOLTS 
PLATE DISSIPATION 1.7 WATTS 

GRID 2 INPUT: 

FOR GRID 2 VOLTAGES UP TO 150 VOLTS 1.0 WATTS 

FOR GRID 2 VOLTAGES BETWEEN 
150 VOLTS AND 300 VOLTS See Rating Chart 

MAXIMUM CIRCUIT VALUES 

GRID 3 CIRCUIT RESISTANCE 0.68 MEGOHM 
GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION 0.22 MEGOHM 
FOR CATHODE-BIAS OPERATION 0.47 MEGOHM 

CHARACTERISTICS 

PLATE SUPPLY VOLTAGE 150 VOLTS 

GRID 3 SUPPLY VOLTAGE 0 VOLTS 
GRID 2 SUPPLY VOLTAGE 100 VOLTS 
GRID i SUPPLY VOLTAGE 0 VOLTS 
CATHODE BIAS RESISTOR 180 OHMS 
PLATE CURRENT 3.7 MA. 

GRID 2 CURRENT 3 MA. 

TRANSCONDUCTANCE, GRID 1 TO PLATE 3700 µMHOS 

TRANS CONDUCTANCE, GRID 3 TO PLATE 750 µMHOS 

PLATE RESISTANCE (APPROX.) 0.14 MEGOHM 

GRID 1 SUPPLY VOLTAGE FOR 16=20µA (APPROX.) -4.5 VOLT 

GRID 3 SUPPLY VOLTAGE FOR Ib = 20 µA (APPROX.) -7 VOLTS 

A 
THE DURATION OF THE VOLTAGE PULSE MUST NOT EXCEED 15%OF ONE HORIZONTAL SCANNING CYCL E.IN 
A 525-LINE, 30-FRAME SYSTEM, IS% OF ONE HORIZONTAL SCANNING CYCLE IS IO MICROSECONDS. 
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AVERAGE CHARACTERISTICS 
EC3= 0 VOLTS 
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6GY6 

-3 .5 

AVERAGE CHARACTERISTICS 
Eb = 150 VOLTS 
E ~Z = 100 VOLTS 
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6GZ5 

TUNG•SOL 

PENTOCE 
MINIATURE TYPE 

.750 
'~MAx' 

„ 
1.975 
MAx 

2.125 
MAX 

GLASS BULB 

MINI ATURE BUTTON 

1 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR AUDIO OUTPUT 

STAGE APPLICATIONS 

IN RADIO AND T.V. 

RECEIVERS 

ANY MOUNTING POSITION 

K,Ga 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7CV 

THE 6GZ5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE IN THE AUDIO OUTPUT STAGE OF RADIO AND TELEVISION RE—
CEIVERS. ITS HEATER IS DESIGNED FOR TRANSFORMER OPERATION. 

EXCEPT FOR HEATER CHARACTERISTICS, THE 6GZ5 IS IDENTICAL TO THE 4GZ5• 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE: Gi TO P 

INPUT: G1 TO (H+K+G 2) 

OUTPUT: P TO (H+K +G 2) 

0.24 
8.5 
3.8 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMDM VALUES - SEE EIA Si AN DARD RS-2j9 

AVERAGE CHARACTERISTICS 6~3 VOLTS 38O 

pf 
pf 
pf 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 6.3f 0.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-239 

z 

PLATE VOLTAGE 3OO VOLTS 

GRID #2 VOLTAGE 3OO VOLTS 

POSITIVE DC GRID #i VOLTAGE O VOLTS 

PLATE DISSIPATION 4.8 WATTS 

GRID #2 DISSIPATION — CONTINUOUS 1:1 WATTS 

CATHODE CURRENT— AVERAGE 3O MA. 

GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS .5 MEGOHM 

SELF BIAS 1.O MEGOHM 

BULB TEMPERATURE ZOO °C 

CONTINUED ON FOLLOWING PAGE 
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6GZ5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AUDIO AMPLIFIER 

PLATE SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 
CATHODE RESISTOR 

BYPASSING 

Z5O 
2'jO 
2]O 
NONE 

25O 
25O 
2]O 

CONDENSER 

VOLTS 

VOLTS 

OHMS 

PEAK AUDIO GRID #1 VOLTAGE 9,8 2.Q VOIT~ 

ZERO SIGNAL PLATE CURRENT Z(7 1C7 MA. 

MAXIMUM SIGNAL PLATE CURRENT ZE L6 MA. 

2ER0 SIGNAL GRID #2 CURRENT Z.] Z.] MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 5,0 5,0 MA. 

TRANSCONDUCTANCE --- H4OO µMHOS 

PLATE RESISTANCE (APPROX.) --- .L5 MEGOHMS 

LOAD RESISTANCE Z5 OOO 15 OOO OHMS 

TOTAL HARMONIC DISTORTION LO lO PERCENT 

POWER OUTPUT L.H L.1 WATTS 

100 

z 
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J 
~ 75 
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w 
rr 

v 50 
N 

tr 
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w 
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~b 
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  _i V 
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  -a~-

v
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6H6, 6H6GT/G 

PLATE 
J3NL-L 

OC T. Z5 

19+3 

NET A~ SMELL 

7 PIE OCT.1l BASE 

6H6 

TONG-SOL 

mir usooe 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMPERE 

AC OR DC 

BOTTOM VIEWS 

GLASS BVLB 
INTERMEDIATE 

7 PIN O[T Al BASF 

6H6GT/G 

THE TUNG-SOL 6H6 AND 6H6GT/G ARE DESIGNED FOR USE AS DIODE DETECTORS, 

AVC RECTIFIERS, AND POWER RECTIFIERS IN LOW DRAIN APPLICATIONS. TWO 

SEPARATE RECTIFIER SECTIONS ALLOW CONSIDERABLE FLEXIBILITY IN THEIR 

APPLICATION. WITH THE EXCEPTION OF CAPACITANCES, THEIR ELECTRICAL 

CHARACTERISTICS ARE IOENiICAL. 

RATINGS 

MAXIMUM AC PLATE VOLTAGE PER PLATE ~RMS~ 150 VOLTS 

MAXIMUM OC OUTPUT CURRENT PER PLATE $ MA. 

TUFIE VOLTAGE DROP AT lE MA. DC PER PLATE lI VOI TS 

DIRECT INTERELECTRODE CAPACITANCES 
A 

PLATE ~1~ TO CATHODE (, 1~ 

PLATE ~2~ TO CATHODE ~2~ 

PIA TE TO PLATE 

6H6 6H6GT/G 

3.0 

3.4 

O. 1NA%. 

A NITX E%TER NAL SMIEID ON SRELI CONNECT EO TO CATHODE 

3.0 µµf 

4.0 µµf 

O. 1N"%. N11f 

fOR •INTERPRETATIOR Of RAT IEGS' REfER TO FR OET OF E00%. 

CORTIRUED MEAT PAGE 

~ / 

COPY RIG MT 1943 BV TUNG~901 LAMP WORKE INC. ELECTRONIC TUBE DIVI910N NEW~FN. .lEW JER9EY. U. 9. A. 



6H6, 6H6GT/G 

~ 6N8, 6N66T/8 

Ef = 6.3 V. 

HALF-WAVE RECTIFICATION 

SINGLE DIODE 
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6HB5 

, 1.563"_ 
MAX 

3.000" 
MAX 

3.375" 
MAX 

__
g
_ 

~~` 

GLASS BULB 

BUTTON 12 PIN 
BASE E12.74 

OUTLINE DRAWING 
JEDEC 12.58 

TUNO•=OL 
PENTODE 

COMPACTRON 

BEAM PENTODE 

FOR 

HORIZONTAL-DEFLECTION 

AMPLIFIER 

APPLICATIONS 

IN T.V. RECEIVERS 
G3

COATED UNIPOTENTIAL CATHODE GI

ANY MOUNTING POSITION 
G2 

IC 

IC_ ~ t1 IC 

H H 

BOTTOM VIEW 

BASING DIAGRAM 
J EDECI2 BJ 

IC 

G3

G1

THE 6HB5 IS A BEAM PENTODE IN THE T-12 COMPACTRON CONSTRUCTION. IT IS DESIGNED SPECI-

FICALLY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN T.V. RECEIVERS .EXCEPT 

FOR HEATER CHARACTERISTICS AND RATINGS, THE 6HB5 IS IDENTICAL TO THE 21HB5. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE: (G7 TOP ) 

INPUT: G1 TO(H+K+G2+G3) 

OUTPUT: PTO(H+K+G3+G3) 

pf 

Pf 

,f 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1,5 AMPS 

LIMITS OF APPLIED VOLTAGE 6.3 t 0.6 VOLTS 

HEATER -CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLT 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOl ELECTRIC INO. r ELECTRON TUBE DI VI SION r BLOOM FI ELDr NEW JERS EY r U.S.A., JANUA RV 1, SY6~1 PLATE uhb;' 



6HB5 

TUNG•SOL 

CONTINUED ON PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•~39 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE-SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY) 770 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE 6,600 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1,500 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION °' 18 WATT$ 

GRID 2 DISSIPATION _ 3.5 WATTS 

DC CATHODE CURRENT 230 MA. 

PEAK CATHODE CURRENT 800 MA. 

GRID 1 CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

1.0 

220 

MEGOHMS 
o C

A• IN STAGES OPERATING WITH GRID•LEAK BIAS, AN ADEQUATE CATHODE•BIAS-RESISTOR 
OR OTHER SUITABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF 
EXCITATION. 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 5,000 60 130 VOLTS 

GRID 2 VOLTAGE 130 130 130 VOLTS 

GRID 1 VOLTAGE 0 B -20 VOLTS 

PLATE CURRENT - 410 50 MA. 

GRID 2 CURRENT - 24 1.75 MA. 

TRANSCONDUCTANCE - 9,100 µMHOS 

PLATE RESISTANCE - Approx. 11,000 OHMS 

GRID 1 VOLTAGE FOR I = 1.0 MA. 

-APPROX. -bb -33 VOLTS 

TRIODE AMPLIFICATION FACTOR C 4.7 

B- APPLIED FOR SHORT INTERVAL (2 SECONDS) SO AS NOT TO DAMAGE TUBE. 

C• TRIODE CONNECTION (GRID 2 TIED TO PLATE) WITH E6 =E~~=130 VOLTS AND Ec1=-20 VOLTS. 



6HB6 

TUNG•SOL  

POWER PENTODE 

MINIATURE TYPE 

i 

i 
2.812' 
MAX 

3.062°
MAX 

CiI.ASS BULB 

MINIATURE 
9 PIN BASE E 9-1 

OUTLINE DRAWING 
J EDEC b-4 

POWER PENTODE 

FOR VERTICAL DEFLECTION 

AND VIDEO AMPLIFIER 

SERVICE 

K G3

80T70M VIEW 

BASING DIAGRAu 

J EDEC 9NW ~--

THE 6HB6 IS A POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR USE AS A VERTICAL DEFLECTION AMPLIFIER FOR TELEVISION RE—
CEIVERS WITH WIDE ANGLE PICTURE TUBES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (G1 TO P) 

INPUT G1 TO (H+K+G 2+ G3) 

OUTPUT P TO (H+K+G2+ G3) 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

0.18 pf 

13 pf 

8 .~ f 

AVERAGE CHARACTERISTICS 6.3 VOLTS 76O MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAX. PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE TO CATHODE 

HEATER POSITIVE TO CATHODE 

THE DC COMPONENT MUST NOT E%GEED 100 VO IT S. 

6.3+-0.6 voLTs 

ZOO VOLTS 

200A voLTs 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STAN DARO RS-2j9 

PLATE VOLTAGE 35O VOLTS 

PLATE PULSE (POSITIVE) VOLTAGE 2500 VOLTS 

GRID #2 VOLTAGE 300 VOLTS 

NEGATIVE GRID #1 VOLTAGE - ZOO VOLT$ 

°LATE DISSIPATION lO WATTS 

GRID #2 DISSIPATION 2 WATTS 
GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 1.O MEGOHM 
SELF BIAS 2,2 MEGOHM 

~~N DI CAT ES A CMANG E. 
CONTINUED ON EO LLOWING PAGE 
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6HB6 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

ELATE VOLTAGE 25O 250 VOLTS 

GRID #2 VOLTAGE 125 25O VOLTS 

GRID #5 VOLTAGE O O VOLTS 

CATHODE RESISTOR 33 LOO OHMS 

PLATE CURRENT 4O 4O MA. 

GRID #2 CURRENT 
MU—FACTOR: GRID #1 TO GRID #2 

4,2 6.2 
j3 

MA. 

TRANSCONDUCTANCE 24000 20000 µMHOS 

PLATE RESISTANCE 2S 24 KOHMS 

GRID #1 VOLTAGE 

FOR Ib =100 µA (APPROX.) —(.~} —lj VOLTS 

PLATE KNEE CHARACTERISTICS 
INSTANTANEOUS READINGS 

Eb= 60 v, Ec2=250 v., Ec1=0 ~. 

PLATE CURRENT 150 MA. 

GRID #2 CURRENT 37 MA. 
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6HF5 

TUNG•SOL 

PENTODE 
COMPACTRON 

1 .563" 
--MAX-

CAP 
i CI-I 

3 75 0" 

3 500' 

a.125" 
MAX 

GLASS BULB 

BUTTON 12 PIN BASE E 12.74 
OUTLINE DRAWING 

JEDEC 12.89 

BEAM PENTODE 

FOR 

HORIZONTAL-DEFLECTION 

AMPLIFIER APPLICATIONS 

IN TELEVISION RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 12 FB 

THE 6HF5 IS A BEAM-POWER PENTODE IN THE 12 PIN COMPACTRON CONSTRUCTION. IT IS DE• 

SIGNED PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN COLOR TELE-

VISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT E%T ERN AL SHIELD 

GRID 1 TO PLATE (Gl TOP) 0.56 

INPUT: Gl TO (H+K+G2+G3) 24 

OUTPUT: PTO (H + K + G2 + G3) 10 

HEATER CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS 6.3 VOLTS 2.25 AMPS. 

LIMITS OFAPPLI~DVOLTAGE•ACORDC 6.3±0.6 VOLTS 

HEATER-CATHODE VOLTAGE: 

HE=ATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 700 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOL i S 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVI SION r BLOOM FI ELD, NEW JEftS EY r U. S. A.r NOVEMBER '_, 1963 PLATE W6819 



6HF5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

DC PLATE-SUPPLY VOLTAGE -BOOST + DC POWER SUPPLY 990 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE -ABSOLUTE MAX. VALUE 7,500 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1, 100 VOLTS 

GRID 2 VOLTAGE 190 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 250 VOLTS 

PLATE DISSIPATION A 28 WATTS 

GRID 2 DISSIPATION 5.5 WATTS 

DC CATHOUE CURRENT 315 MA 

PEAK CATHODE CURRENT 1, 100 MA 

GRID 1 CIRCUIT RESISTANCE 1.0 MEGOHM 

BULB TEMPERATURE AT HOTTEST POINT 225 C C 

A• IN STAGES OPERATING WITH GRI D•L EAK BIAS, AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER SUIT 

ABLE MEANS IS REOUIR ED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

CHARACTERISTICS AN TYPICAL OPERATION 

PLATE VOLTAGE S,OOC 70 175 VOLTS 

GRID 2 VOLTAGE 125 125 125 VOLTS 

GRID 1 VOLTAGE 0 -25 VOLTS 

PLATE CURRENT 57GB 125 MA 

GRID2 CURRENT _ 3q B q. 5 MA 

TRANSCONDUCTANCE - 11,300 VMHOS 

PLATE RESISTANCE - APPROX, 5 r~0 OHMS 

GRID1 VOLTAGE FOR ly= 1.0 MA-APPRO X. -140 -54 VOLTS 

TRIODE AMPLICATION FACTOR C 3 

8- VALUES MEASURED BY A METHOD INVOLVING A RECURRENT WAVE FORM SUCH THAT THE PLATE AND 

GRID 2 DISSIPATIONS WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE 70 THE TUBE. 

C- GRID 2 TIED TO PLATE - Ey - Ec2 = 125 VOLTS, Ecl =-25 VOLTS 

J 



6HF8 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

g 
MAX. 

I I I I I 

2 3" 
8 

MAX. 

2 5" 
8 

MAX. 

. 1

GLASS BULB 
SMALL-BUTTON NOVAL 
9 PIN BASE E9-1 

UNIPOTENTIAL CATHODE 

HEATER 

6.3f 0.6 VOLTS 0.75 AMP. 
AC OR DC 

ANY MOUNTING POSITION IK~ ~ P 

BOTTOM VIEW 
BASING DIAGRAM 

J ED EC 9D% 

THE 6HF8 IS A HIGH-MU TRIODE AND A SHARP-CUTOFF PENTODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE IN COLOR AND BLACK-AND-
WHITE TELEVISION RECEIVERS. 
THE PENTODE UNIT IS ESPECIALLY USEFUL AS A VIDEO OUTPUT AMPLIFIER AND 
THE TRIODE UNIT IS USEFUL IN VOLTAGE-AMPLIFIER APPLICATIONS SUCH AS SYNC-
SEPARATOR, SYNC-CLIPPER AND PHASE-INVERTER CIRCUITS. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 6HF8 IS IDENTICAL 
TO THE lOHF8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO TRIOD E. CATHODE, PK,G3> I •S. & H. 

PLATE TO TRIODE CATHODE, PK,G}, I.S.~& H. 

PENTODE UNIT: 

GRID #1 TO PLATE (MAX.) 

GRID #1 TO K, I .S., G3, G2 d~H 

PLATE TO K, I.S., G5,. G2 H 

TRIODE GRID TO PENTODE PLATE (MAX.) 

RATINGS 
INT ER PRE ED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY V•i TAGE 

MAXIMUM GRID #2 (SCREEN—GRID) VOLTAGE 

MAXIMUM GRID #1 (CONTROL GRID) VOLT A'GE: 

POSITIVE—BIAS VALUE 

3.5 pf 
2.8 pf 
2.6 pf 

0.1 pf 
10 pf 

4.2 pf 

0.015 pf 

TRIODE PENTODE 
UNIT UNIT 

330 
6.3f0.6330 voLTs 

--- 330 vo~Ts 
SEE INPUT 

RATING CMA RT 

0 

CONTINUED ON FOLLOWING PAGE 

O VOLTS 
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6HF8 

TUNG•SOL 

CONTINUED FROM PR ECEOING PAGE 

RATINGS — coNr'o. 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

CLASS Al AMPLIFIER 

TRIODE PENTODE 
UNIT UNIT 

MAXIMUM PLATE DISSIPATION I 5 WATTS 

MAXIMUM GRID #2 INPUT 

FOR GRID #2 VOLTAGES UP TO 165 V. 1.I WATTS 

FOR GRID #2 VOLTAGES BETWEEN 

16S AND x.10 VOLTS SEE INPUT 
RATING CHART 

MAXIMUM 'PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA ZOOA VOLTS 

ATME OC COMPONENT MUST NOT E%GEED 100 VOLTS. 

CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

UNIT UNIT 

PLATE-SUPPLY VOLTAGE 2OO 45 ZOO VOLTS 

GRID #2 SUPPLY VOLTAGE --- ZZ5 125 VOLTS 

GRID #1 VOLTAGE -2 O --- VOLTS 

CATHODE RESISTOR --- --- E)H OHMS 

AMPLIFICATION FACTOR 7O --- ---

PLATE RESISTANCE (APPROX.) 1500 --- 75000 OHMS 
TRANSCONDUCTANCE 4000 --- ,12500 µMHOS 

PLATE CURRENT 4 4OB 25 MA. 

GRID #2 CURRENT --- 15B ~ MA. 

GRID #i VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF 100 11A -9 VOLTS 

GRID #1 VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF 20 µA —E7 --- VOLTS 

MAXIMUM CIRCUIT VALUES 

GRID Y1 CIRCUIT RESISTANCE: 

FOR CATHODE-BIAS OPERATION (MAX..) 

FOR FIXED-BIAS OPERATION (MAX.) 

TRIODE 
UNIT 

PENTODE 
UMIT 

1.0 1.0 
0.5 0.25 

MEGOHM 

ME60HM 

~EHESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RECURRENT WAVEFORM SUCH THAT PLATE DISSI-

PATION AND GRID W2 INPUT WI L_ BE KEPT WITNIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE TUBE. 
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6HF8 

GRID #2 INPUT RATING CHART 
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6HF8 

6Hf8 
PENTODE UNIT 

Ef = 6.3 Volts 
Eb = 200 Vo is 
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6HJ8 

TUNG•SOL 

DIODE -PENTODE 

MINIATURE TYPE 

OUTLINE DRAWING 
J EDEC 6-2 

FOR 

VIDEO DETECTOR 

AND IF AMPLIFIER 

APPLICATIONS IN T.V. RECEIVERS 

BASE 9 PIN BUTTON 
J EDEC E9.1 

BASING DIAGRAM 
J EDEC 9CY 

80TTOM VIEW 

THE 6HJ8 IS A DIODE AND SHARP-CUTOFF PENTODE WITH SEPARATE CATHODES IN THE 9 PIN 

MINIATURE CONSTRUCTION. IT IS DESIGNED ESPECIALLY FOR USE AS A VIDEO DETECTOR AND 

IF AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SHIELD N316 

DIODE SECTION: 

PLATE TO CATHODE AND HEATER 2,4 pf 

CATHODE TO PLATE AND HEATER 3.0 pf 

PENTODE SECTION: 

GRID 1 TO PLATE MAX. 0.015 pf 

GRID 1 TO CATHODE, GRID 3 &INTERNAL SHIELD, 

GRID 2, &HEATER 7,0 Pf 

PLATE TO CATHODE, GRID 3 &INTERNAL SHIELD, 

GRID 2, &HEATER 3.2 pf 

DIODE PLATE TO PENTODE GRID 1 MAX. 0.005 pf 

DIODE CATHODE TO PENTODE PLATE MAX. 0.015 pf 

CIODE PLATE TO PENTODE PLATE MAX. 0.035 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE ElA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 mA 

HEATER WARM-UP TIME -AVERAGE 11 SECONDS 

LIMITS OF APPLIED VOLTAGE - AC OR DC 

LIMITS OF SUPPLIED CURRENT - AC OR DC 

6.3 ''- 0,6 VOLTS 

450 ~ 30 mA 

PEAK HEATER -CATHODE VOLTAGE -EACH SECTION 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6HJ8 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VAIU ES -SEE EIA STANDARD RS-739 

PENTODE SECTION -CLASS A I AMPLIFIER 

PLATE VOLTAGE 330 VOLTS 
PLATE VOLTAGE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

GRID 1 VOLTAGE: 
POSITIVE -BIAS VALUE 0 VOLTS 

PLATE DISSIPATIGN 3.2 WATTS 

GRID 2 DISSIPATION: 
FOR GRID 2 VOLTAGE UP TO 165 VOLTS 
FOR GRID 2 VOLTAGE BETWEEN 165 AND 330 VOLTS 

GRID 1 CIRCUIT RESISTANCE: 
FOR FIXED -BIAS OPERATION 
FOR CATHODE -BIAS OPERATION 

DIODE SECTION 

0.55 WATTS 

SEE RATING CHART 

0.25 
1 

DC PLATE CURRENT 5 

CHARACTERISTICS 

PENTODE SECTION -CLASS A l AMPLIFIER 

MEGOHM 

MFGOHM 

PLATE VOLTAGE 125 VOLTS 

GRID 3 CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE RESISTOR 56 OHMS 
PLATE CURRENT 11.5 mA 

GRID 2 CURRENT 3.6 mA 

TRANSCONDUCTANCE 9,300 pMHOS 

PLATE RESISTANCE APPROX. 0.2 MEGOHM 

GRID 1 VOLTAGE FOR 16 = 20µA APPROX. -6 VOLTS 
GRID 1 VOLTAGE FOR 1 6 = 2 mA AND R k = 0 OHMS APPROX. -3 VOLTS 

DIODE SECTION -INSTANTANEOUS VALUE 

VOLTAGE DROP AT 50 mA VOL" 

 J 
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6HM6 
~
~
 

.875" 
~ MAX 

1.938" 
MAX 

2.188" 
MAX 

VI II 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6-2 

TUNG•SOt 

PENTODE 

MINIATURE TYPE 

SHARP-CUTOFF PENTODE 

FOR 

IF AMPLIFIER STAGES 

IN TV RECEIVERS 

K~ ~G3,IS 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9PM 

THE 6HM6 IS A FRAME-GRID, SHARP-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 

IT IS DESIGNED FOR SERVICE IN THE IF AMPLIFIER STAGES OF TELEVISION RECEIVERS. EXCEPT 

FOR HEATER CHARACTERISTICS AND RATINGS, THE 6HM6 IS IDENTICAL TO THE 3HM6 AND THE 

4HM6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD #315 
CONNECTED TO 
CATHODE 

WITHOUT 
SHIELO 

GRID TO PLATE 0.024 0.031 of 
INPUT 8.70 8.70 of 
OUTPUT 3.00 2.15 of 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 MA. 

LIMITS OF APPLIED VOLTAGE 6.3±O.b VOLT3 

HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK MAX. 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK MAX. 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

1 
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6HM6 

TUNo•ao~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

PLATE VOL TAGE 250 VOLTS 
GRID 2 SUPPLY VOLTAGE 250 VOLTS 
GRID 2 VOLTAGE See Raring Chorr 

NEGATIVE GRID 1 VOLTAGE 50 VOLTS 
PLATE DISSIPATION 2.5 WATTS 
GRID 2 DISSIPATION - UP TO 125 VOLTS 0.6 WATT 
GRID 1 CIRCUIT RESISTANCE: 

CATHODE-BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

GRID 2 VOLTAGE 

CATHODE-BIAS RESISTOR 
PLATE CURRENT 

GRID 2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

HOT INPUT RESISTANCE A 

HOT INPUT CAPACITANCE A 

GRID 1 VOLTAGE AT Gm = 100 NMHOS 

125 VOLTS 
Connected To Cathode At Socket 

125 VOLTS 
56 OHMS 
13 MA. 

3.2 MA. 

15,000 {'MHOS 

0.156 MEGOHM 

13,000 OHMS 

7.4 pf 

A 
MEASURED AT 4d MC/S WITH UN BYPASSED 56 OHM CATHODE RESISTOR. 

—3.0 VOLTS 
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OVERAGE TRANSFER 
CHARACTERISTICS 

Eb = 125 VOLTS 
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6HS8 

_.875" y
MAX 

1 
2.375' 
MAX 

2.625 
MAX 

I III 
GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 

O UTIINE DRAWING 

J EDEC 6-j 

TUNG•SOL 

TWIN PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR T.V. APPLICATIONS 

ANY MOUNTING POSITION 

K IG;

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9FG 

THE 6HS8 IS A MINIATURE TWIN PENTODE THAT INCORPORATES SEPARATE PLATES AND =3 

GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMON SCREEN, #1 GRID, AND CATHODE. IT 

IS INTENDED FOR USE AS A COMBINED SYNC-AGC TU9E IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHI ELo 

GRID #} TO PLATE, EACH SECTION 

GRID #1 TO ALL 

GRID #} (EACH SECTION) TO ALL 

PLATE (EACH SECTION) TO ALL 

GRID #} (SECTION 1) TO GRID #} (SECTION 2), MAX. 

HEATER RATINGS AND CHARACTERISTICS 
DESIGN-MA%IMVM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 voLTs 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSI Ti VE WITH RESPECT TO CATHODE. 

DC COMPONENT 

TOTAL OC ANO PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

2.0 pf 
6.0 pf 
3.6 pf 
3.0 pf 

0.015 pf 

30:i MA. 

6.3±0.6 voLTs 

ZOO VOLTS 

2O0 VOLTS 

2O0 VOLTS 

l 
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6H S8 

TUNG•SGL 

CONTINUED PROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE, EACH SECTION 3OO VOLTS 

SCREEN VOLTAGE 15O VOLTS 

POSITIVE DC GRID #} 'J OLTAGE, EACH SECTION 3.O VOLTS 

NEGATIVE DC GRID #} VOLTAGE S EACH SECTION 5O VOLTS 

PEAK POSITIVE GRID #} VOL TAGE~ EACH SECTION 5O VOLTS 

NEGATIVE DC GRID #1 VOLTAGE 5O VOLTS 

PLATE DI SSIPATION~ EACH SECTION 1.1 WATTS 

SCREEN DISSIPATION 0.75 WATT 

DC CATHODE CURRENT IZ MA. 

GRID #1 CIRCUIT RESISTANCE O.5 MEGOHM 

GRID #3 CIRCUIT RESISTANCE, EACH SECTION O.5 ME GOHM 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS — BOTH SECTIONS OPERATING 

PLATE VOLTAGE S EACH SECTION ZOO LOO VOLTS 

SCREEN VOLTAGE 67.5 67.5 VOLTS 
GRID #3 VOLTAGE, EACH SECTION —LO O VOLTS 
GR I ~D #1 VOLTAGE B 

PLATE CURRENT, EACH SECTION --- L.O MA. 
SCREEN CURRENT 7.O 4.4 MA. 
CATHODE CURRENT 7.1 $.5 MA. 

AVERAGE CHARACTERISTICS — EACH SECTION SEPARATELY 
WITH PLATE S GRID •j OF OPPOSITE SECTION GRO UNO ED 

PLATE VOLTAGE ZOO LOO VOLTS 
SCREEN VOLTAGE 67.7 67.5 VOLTS 
GRID #3 VOLTAGE O O VOLTS 
GRID #1 VOLTAGE O B VOLTS 
GRID #3 7R AN SCONDUCTANCE -- 45O µMHOS 
GRID #1 TR ANSCONDUCTANCE 1100 --- µMHOS 
PLATE CURRENT --- 2.O MA. 
GRID #3 VOLTAGE, (APPROx.) 

AT Ib = 100 µA ~-- --- —3. 5 ~ VOLTS 
GRID #1 VULTAGE~ (APPROx.) 
Ib = 100 µAMPS. —2.j VOLTS' 

B 
WITN GRID CURRENT ADJUSTED FOR 100 MICROAMPERES DC. 

SIMILAR TYPE REFERENCE: Except }or heater characteristics, the 6HS8 is identical 

to the gHSB 

~ INDICATES A CN ANG E. 



6HT6 

TUNO•SOL 

PENTODE 

MINIATURE TYPE 

2.19 8 
MA% 

GLASS BULB 

SMALL BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6.2 

SEMI-REMOTE-CUTOFF PENTODE 

FOR 

I.F. AMPLIFIER STAGES 

IN TV RECEIVERS 

COATED UNIPOT EN TIAL CATHODE 

ANY MOUNTING POSITION 

K GB,IS 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9 PM 

THE 6HT6 IS ASEMI-REMOTE-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 

DESIGNED FOR SERVICE IN TELEVISION RECEIVER I.F. AMPLIFIER STAGES. THE SEMI-REMOTE 

CUTOFF CHARACTERISTICS IS DESIRABLE FOR USE IN AGC CONTROLLED STAGES. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 6HT6 IS IDENTICAL TO THE 3HT6 

AND THE 4HT6. 

DIRECTINTERELECTRODE CAPACITANCES 

SHIELD 315 
CONNECTED 

TO GROUND 

GRID 1 TO PLATE 0.024 

INPUT 8.70 

OUTPUT 3.00 

UNSHIELDED 

HEATER CHARACTERISTICS AND RATINGS 

0.031 

8.70 

2.15 

DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 MA. 

LIMITS OF APPLIED VOLTAGE 6.3'- 0.6 VOLTS 

HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOL iS 

CONTINUED ON FOLLOWING PAGE 
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6HT6 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

PLATE VOLTAGE 250 VOLTS 

GRID 2 SUPPLY VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 
SEE 

RATING CHART 

GRID 1 VOLTAGE -SG vGLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION 0.6 WATTS 

CATHODE CURRENT 25 MA, 

GRID 1 CIRCUIT RESISTANCE: 

CATHODE BIAS RESISTOR 1 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

125 

CONNECTED TO CATHODE AT SOCKE 7 

VOLTS 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE CURRENT 15 MA. 

GRID 2 CURRENT 4.0 MA, 

TRANSCONDUCTANCE 14,000 µMHOS 

PLATE RESISTANCE 0.143 MEGOHM 

GRID 1 CUTOFF BIAS FOR G m= 50 µMHOS -6.7 VOLTS 

CUTOFF TRANSCONDUCTANCE: 

FOR Ec1 = -1.5 12,000 µMHOS 

FORE _ -3.5 300 µMHOS 

HOT INPUT RESISTANCE 
A 

12,700 OHMS 

HOT INPUT CAPACITANCE 
A 

7.45 pf 

A • MEASURED dd Ma's WITH UN OY PASSED 56 OHM CA iHODE RESISTANCE 
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6HZ6 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

OUTLINE DRAWING 
JEDEC 5-2 

_.750 
MAX 

1.875 
MAX 

r, 

FOR 

FM SOUND DETECTOR 

SERVICE 

2.125 COATED UNIPOTENTIAL CATHODE 
MAX i

BASE 7 PIN BUTTON 
JEDEC E7-1 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 7EN 

BOTTOM VIEW 

G 2, 
IS 

THE 6HZ6 IS ASHARP-CUTOFF PENTODE WITH DUAL CONTROL GRIDS IN THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR FM SOUND DETECTOR SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 
GRID 1 TO (K & I.S., G3, G2 8 I.S., H ) 
GRID 1 TO GRID 3 

GRID 3 TO PLATE 

GRID 3 TO (K&I.S., P, G2 & I.S., G1, H ) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 
HEATER WARM - UP TIME -AVERAGE 

LIMITS OF APPLIED VOLTAGE - AC OR DC 
LIMITS OF SUPPLIED CURRENT- AC OR DC 

0.023 pf 

8.2 pf 

0.09 pf 

1.6 pf 

7.2 pf 

6.3 VOLTS 450 mA 
11 SECONDS 

6.3 ~ .6 VOLTS 
450 ~ 30 mA 

PEAK HEATER -CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

-`_DC COMPONENT 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6HZ6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

FM SOUND DETECTOR SERVICE 

PLATE VOLTAGE 300 VOLTS 

GRID 3 VOLTAGE: 

NEGATIVE VALUE - DC AND PEAK 100 VOLTS 

POSITIVE VALUE - DC AND PEAK 25 VOLTS 

GRID 2 SUPPLY VOLTAGE 300 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

GRID 1 VOLTAGE: 

NEGATIVE -BIAS VALUE SC VOLTS 

POSITIVE -BIAS VALUE 0 VOLTS 

GRID 3 INPUT 0.1 WATT 

GRID 2 INPUT - UP TO 150 VOLTS 1 WATT 

-BETWEEN 150 VOLTS AND 300 VOLTS SEE RATING CHART 

PLATE DISSIPATION 1.7 WATTS 

GRID 3 CIRCUIT RESISTANCE 0.68 MEGOHM 

GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED -BIAS OPERATION 0.22 MEC-OHM 

FOR CATHODE -BIAS OPERATION 0.47 MEGOHM 

CHARACTERISTICS 

CLASS AI AMPLIFIER 

PLATE SUPPLY VOLTAGE 150 VOLTS 

GRID 3 SUPPLY VOLTAGE 0 VOLTS 

GRID 2 SUPPLY VOLTAGE 100 VOLTS 

GRID 1 SUPPLY VOLTAGE 0 VOLTS 

CATHODE RESISTOR 180 OHMS 

PLATE CURRENT 3.2 mA 

GRID 2 CURRENT 32 mA 

T RANSCONDUCTANCE -GRID 1 TO PLATE 3,400 µMHOS 

TRANSCONDUCTANCE -GRID 3 TO PLATE 600 µMHOS 

PLATE RESISTANCE APPROX, 0.11 MEGOHM 

GRID 1 VOLTAGE FOR ly = 20µA APPROX. —4,5 VOLTS 

GRID 3 VOLTAGE FOR Ib = 20 µA APPROX, —7 VOLTS 
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6J4 

TrNe-:e~ 
TRIODE 

MINIATURE TYPE 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEM 
MINIATURE BUTTON 

7 PIN BASE 

7B0 

THE 6J4 IS A TRIODE USING THE MINIATURE CONSTRUCTION AND INTENDED FOR 
USE PRIMARILY AS A GROUNDED—GRID UHF AMPLIFIER AT FREQUENCIES UP TO 
APPROXIMATELY 500 MEGACYCLES. ITS DESIGN FEATURES AN AMPLIFICATION FACTOR 
OF 55 COMBINED WITH ANEXTREMELY HIGH TRANSCONDUCTANCE OF 12000 MICROMHOS, 
AND PERMITS GROUNDED—GRID OPERATION WITH A HIGH SIGNAL—TO—NOISE RATIO. 
IT MAY ALSO BE USED IN CONVENTIONAL TRIODE CIRCUITS WITH UNGROUNDED GRID. 

DIRECT INTERELECTRODE CAPACITANCES 
GRDUNDED GRID OPERATION 

Ck-p SHIELD TIED TO GROUND 
INPUT Ck TO (G}H}SHIELD) 

OUTPUT Cp TO (G}H}SHIELD) 

Ch-k SHIELD TIED TO 6R OU N0 

AE %TERNAI SHIELD N916. 

V ITN A 
SNIElD 
0.12 
7.5 
3.9 
3.7 

uuf 
uuf 
uu. f 
uuf 

RATINGS 
I MTERPRE TED ACC ORDIN6 TO RNA STANDARD NB-210 

HEATER VOl TAGE 6.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 15O VOLT$ 

MAXIMUM PLATE DISSIPATION 2.25 WATTS 

MAXIMUM PLATE CURRENT 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) 0.25 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — GROUNDED—GRID 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 
C ATHOOE RESISTOR R

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

KNOT RECOMMENDED FOR FI XEO BIAS OPERATION. 

6.3 6.3 volTs 
0.4 0.4 AMP. 
LOO 15O VOLTS 
100 100 OHMS 

1D 15 MA. 

11 000 12 000 µMHos 
55 55 

~INDICATEG A CR ANGE OR ADDITION. 

 J 
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6J5,6J5GT 
TONG-SOL 

TRIODE 

PIATE 
i9yu 

JAN. 2, 
19X8 

6J6 

II ~ 
MAX 

METAL SHELL 

BOTTOM VIEW 
SMALL WAFER 
6 PIN OCTAL 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

sJsaT 
I,J. 

16 
MAX. 

T- 9 24. 

MAX. 3 S• 

MAX. 

LI Illl 

f`~~ MAX. 

S" 

GLASS BULB 

BOTTOM YIEM 
SMALL WAFER 
6 PIN OCTAL 
METAL SLEEVE 

THE 6J5 AND 6J5GT ARE GENERAL PURPOSE MEDIUA4-MU TRIODES. THEY ARE USEFUL 
FOR SERVICE AS OSCILLATORS OR AUDIO-FREQUENCY AMPLIFIERS. 

DIRECT INTERELECTRODE CAPACITANCES - APPaox_ 

6JSA 6JSCTU

GRID TO PLATE: (G TO P) 3,4 3,$ µµf 
INPUT: G TO (M+K) 3.4 4,2 µµf 
OUTPUT: P To (n+K1 3.6 5 µµf 

ANITN SMELL CONNECTED TO CATHODE. 

BYITM CLOSE-FITTING SM IE LO CONNECTED 70 CATH DOE. 

RATINGS 
INTERPRETED AC[ORDI NG TO RYA STANDARD YB-230 

NEATER VOI TA GE 

MAXIMUM HEATE k-CATHODE VOLTAGE 

MAXIMUM PIATE VOLTAGE 

MINIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM GRID CIRCUIT RESISTANCE 

MAXIMUM PIATE DISSIPATION 

MAXIMUM CATHODE CURRENT 

G ONTINUED QN FOLL OMING PNGE 

6.3 voLrg 

9O VOLTS 

300 voLTs 
O VOLTS 

1.O MEG. 

2.5 wATrs 
20 MA. 

VINDICATES A CHANGE OR ADDITI OR 

COPY RIO RT Ip48 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEW AR R. NEW JERSEY. U. S. A. 



C J5,~6J5GT 
TUMG-SOL 

CORTI RUED fROR PRECEDIRG PAGE 

TYPICAL OPERATIM6 CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

NEATER VOLTAGE 6.3 6.3 voLTs 
NEATER CURRENT 300 300 wA. 
PLATE VOLTAGE 9O 250 VOLTS 

GRID VOLTAGE O —B VOLTS 

PLATE CURRENT l0 9 w. 
PLATE RESISTANCE 6 700 7 700 on Ms 
TRANSCONOUCTA NCE 3 000 2 600 NRENos 
AMPLIFICATION FACTOR 20 20 

SIRILIAR IIPR RRIXRRRCR: Ratings and characteristics nre identical to 7I Y. 

RESISTANCE COUPLED AMPLIFIER 

RL 

ME G. 

R 
qi 

ME G. 

R 
s 

ME G. 

Ebb = ~ VOI TS Ebb = 180 VOLTS Ebb = 300 VOLTS 

R} GAIN Eo
Rk GAIN Eo R} GAIN Eo 

0.10 A 0.10 3300 14 13 2200 14 26 1800 14 40 

0.10 A 0.24 3600 14 16 .2700 15 33 2200 ~5 51 

0.24 A 0.24 7500 14 16 5100 15 30 4300 15 44 

0.24 A 0.51 9100 14 19 6800 15 39 5100 15 54 

0.51 A 0.51 13000 14 16 9100 l5 30 6800 16 40 

0.51 A 1.0 15000 14 19 10000 16 32 7500 16 45 

0.24 10 0.24 --- 15 13 --- 16 33 ---- 17 46 

0.24 10 0.51 --- 16 17 --- 17 38 ---- 18 62 

0.51 10 0.51 --- 16 14 --- 18 32 ---- 18 53 
0.51 10 1.0 --- 17 18 --- 18 41 ---- 19 68 

AVALUE OF Rg1 IS R07 CRITICAL. 

GAIM MEASURED AT F = Z.0 VOLTS RYS OUTPUT. 

Eo IS RMS OUTPUT FOP Sf TOi AL MARMORIC DISTORT IOR. 

IMPUT 

I 

C9

R91 Ck
Rk
oxNs 

RL

Ebb 

R~ 
Eo

OUTPUT 

ROTE: COUPLIRG CAPACITORS C 

ARD C~ SN OULD BE SE9 

LECTED TO GIVE DESIRED 

F RE OUE N[T Rf SP ONSE. Ay 

SN OULD BE ADEOUATELT 

9T-PASSED BT CAPACITOR 

PLATE 
1985 

JAR. Y. 
19Re 

-~INOICATES A CM AN GE OR ADDITION CN. 

COPYRIGHT toga BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION EW ARK. NEW JERSEY. U.5 A. 



6J5,6J5GT 

PLATE 

1946 

JAM, 2 

19vB 

15 

N 
W 

w 10 

i 

J 

Z 

W 
F 

5 

0 
i 

~,u ti~ 

~-
To 

~~_- 0 
i 

ti~ 

----~-~ a 

oG 100 200 300 
PLATE VOLTS 

6J5,6J5GT 
Eq = 6.3 Volts 

O 

ti~ 

tiL ~~ ~ti 
,~ 

400 500 

100 

N 
W 
3' 
W 

i e 75 
J 
J 

2 

U 

0 50 
oc c~ 

0 

a 

25 

d 

00

,~16 

~ '~ 

6J5,6J5GT 
Ef = 6.3 Volts 

Ib

--- ~c 

1 

k12 

k V

0 

,_._ 

_ _E~ _ +20 
  +16 
 -~+12 
  +$  

 "'. +4 
50 100 150 200 

PLATE YOLTS 
250 

l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ 

COPYRIGHT 1948 BY TUNG~SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY. U.5 A. 
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TENTATIVE DATA 6J 6, 6J6A 

TUNB•SOL 

DOUBLE TRIODE 

GRID TO PLATE (EACH SECTION) 

INPUT (EACH SECTION) 

OUTPUT (SECTION g) 

OUTPUT (SECTION z) 

AE%TER NAL SHIELD 1316 CONNECTED TO PIN W7• 

3~ 
4_ r 

T-5 z 

11!11!  MA} 

GLASS BULB 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

I~ e 
MA x. 

1 2e 

HEATER 

6.3 VOLTS 0.45 AMP. 
I. AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BF 

THE 6J6 AND 6J6A ARE TWIN TRIODES IN THE 7—PIN MINIATURE CONSTRUCTION. 

THEY MAY BE OPERATED IN PARALLEL OR PUSH—PULL. WITH THE GRIDS IN A PUSH—

PULL ARRANGEMENT AND THE PLATES IN PARALLEL, THE TUBES ARE PARTICULARLY 

ADAPTABLE FOR SERVICE AS MIXERS AT FREQUENCIES AS HIGH AS 600 MEGACYCLES. 
THERMAL CHARACTERISTICS OF THE HEATER OF THE 6J6A ARE CONTROLLED SUCH 

THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO—

VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT 

FOR THE CONTROLLED HEATER WARM—UP TIME OF THE 6J6A, THE TWO TUBES ARE 

IDENTICAL. 

DIRECT INTERELECTRODE CAPACITANCES 
ulreouT 
SHIELD 

1.6 
2.2 
0.4 
0.4 

RATINGS 
I NTERPR ETEO ACLOR DING TO DESIGN CENT EiI SYSTEM 

EACH SECTION 

WITH A 
SHIELD 

1.5 uµf 

2.6 µuf 
1.6 µµf 
1.0 uµf 

AF RF 
AMPLIFIER AMPLIFIER 

HEATER VOLTAGE 6,3 VOLTS 
MAXIMUM HEATER—CATHODE VOLTAGE t1OO ±ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O O VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE --- —40 VOLTS 

MAXIMUM PLATE INPUT --- 4.5 WATTS 

MAXIMUM PLATE DISSIPATION Z.5 Z.5 WATTS 

MAXIMUM PLATE CURRENT --- 15 MA. 

MAXIMUM GRID CURRENT --- B MA. 

MAXIMUM C.R ID CIRCUIT RESISTANCE (CATHODE BIAS) O.S MEGOHMS 

HEATER WARM—UP TIME (APPROX.)' (6 J6A ONLY) 11.0 SECONDS 

*HEATER-WARN-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REALX 
804 OF ITSRAT ED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF YAL UE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

T IAN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D, NEW JERSEY, U.S.A. OCT08ER 1, 1956 PLATE 14799 



6J6, 6J6A TENTATIVE DATA 

TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER - EACH SECTION 

HEATER VOLTAGE 6,3 VOLTS 

HEATER CURRENT 0,45 AMP. 

PLATE VOLTAGE j00 VOLTS 

CATHODE BIAS RESISTOR (60TH SECTION S)B 5O OHMS 

AMPLIFICATION FACTOR 38 
PLATE RESISTANCE ~ 100 OHMS 

TRANSCONDUCTANCE 5 300 uMHos 
PLATE CURRENT B.5 MA. 

BOP ER ATIOX WITH FI%ED BIAS IS XOT RECONMENOED. 

CLASS C TELEGRAPHY — RF POWER AMPLIFIER AND OSCILLATOR 

80TH SECTIONS IN PUSH PULL 

HEATER VOLTAGE 6,3 VOLTS 

HEATER CURRENT 0,45 AMP. 

DC PLATE VOLTAGE 150 VOLTS 

DC GRID VOLTAGEC -jO VOLTS 

DC PLATE CURRENT 3O MA. 

DC GRID CURRENT (APPROX.) j6 MA. 

DRIVING POWER (APPROX.) 0.35 WATT 

POWER OUTPUT (APPROX.) 3,5 WATTS 

CONTAIUED BT A 525-ORXS GRID REST STOR E A 220-OMMS CATHODE RESI STO R~ OR A FI%ED VOLT A(~ SUPPLY. 
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6J10 

~— MAX 
Llae" 

f 

2A00"
1.750" 

2.375" 
MAX 

GLASS BULB 
BUTTON 12 PIN 

BASE E12.70 
OUTLINE DRAWING 

JEDEC 9-58 

TUNG•SGL 
DUAL PENTODE 

COMPACTRON 

FOR 

DISCRIMINATOR AND 

AUDIO POWER OUTPUT SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

2G2 2G1 

2G3© Q Q O 2K,IS 

2PO 
rL--I~  

QIP 

IK,IG3 

IG2 

BOTTOM VIEW 
BASING DIAGRAM 

J EDEC 1287 

NC 

IGI 

THE bJ 10 IS A GATE D•BEAM DISCRIMINATOR PENTODE AND A BEAM PENTODE IN THE T-9 COM-
PACTRON CONSTRUCTION. SECTION 2 THE GATED-BEAM DISCRIMINATOR PENTODE IS SUITABLE 
FOR FM AND TV LIMITER AND DISCRIMINATOR APPLICATIONS AND SECTION 1 THE BEAM PENTODE 
FOR AUDIO POWER OUTPUT SERVICE. 

DIRECTINTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

DISCRIMINATOR SECTION: (SECTION 2) 

GRID 1 TO GRID 3 0.01 ::+ 

GRID 1 TO ALL 4.0 pf 

GRID 3 TO ALL 3.2 pf 

OUTPUT SECTION: (SECTIONt ) 

GRID 1 TO PLATE 0.2 pf 

INPUT; 11 Pi 

OUTPUT: 7.0 - 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

HEATER CATHODE VOLTAGE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

6.3 VOLTS 950 MA, 

6.3 ± 0.6 VOLTS 

DISCRIMINATOR OUTPUT 
SECTION SECTION 

100 100 VOLTS 

200 200 VOLTS 

200 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

1 
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6J10 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

OUTPUT SECTION i 

PLATE VOLTAGE 

GRID 2 VOLTAGE 
PLATE DISSIPATION 
GRID 2 DISSIPATION 
GRID 1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 
WITH CATHODE BIAS 

DISCRIMINATOR SECTION 2 

275 VOLTS 
275 VOLTS 
10 WATTS 
2,0 WATTS 

0.25 MEGOHM 
0.5 MEGOHM 

PLATE SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE 110 VOLTS 
PEAK POSITIVE GRID 1. VOLTAGE 60 VOLTS 
CATHODE CURRENT - DC 13 MA, 

CHARACTERISTICS AND TYPICAL OPERATION 
CLASS A 1 AMPLIFIER 

OUTPUT SECTION 1 

PLATE VOLTAGE =50 VO LTA 

GRID 2 VOLTAGE 250 VOLTS 
GRID -NUMBER 1 VOLTAGE —8.0 VOLT; 
PEAK AF GRID -NUMBER 1 VOLTAGE 8.0 VOLT. 
ZERO-SIGNAL PLATE CURRENT 35 M.A, 
MAXIMUM -SIGNAL PLATE CURRENT 39 MA. 

ZERO-SIGNAL GRID 2 CURRENT 2.5 MA, 

MAXIMUM -SIGNAL GRID 2 CURRENT 7,0 MA. 

TRANSCONDUCTANCE 6,500 {UdHOS 

PLATE RESISTANCE, APPROXIMATE 100,000 OHMS 

LOAD RESISTANCE 5,000 OHMS 

TOTAL HARMONIC DISTORTION, APPROXIMATE 10 PERCENT 

MAXIMUM •SIGNAL POWER OUTPUT 4.2 WATTS 

DISCRIMINATOR SECTION 2 

INPUT-SIGNAL CENTER FREQUENCY 10.7 10.7 45 Mc/s 

FREQUENCY DEVIATION *75 t75 *25 Kc/s 
PLATE•SUPPLY VOLTAGE 85 285 270 VOLTS 
PLATE VOLTAGE 62 122 121 VOLTS 
GRID 2 VOLTS 55 100 100 VOLTS 
CATHODE-BIAS RESISTOR (VARIABLE) SEE BELOW 200-400 200-400 200.400 OHMS 
PLATE LOAD RESISTOR 85,000 330,000 330,000 OHMS 
PLATE LINEARITY RESISTOR 470 1,500 1,000 OHMS 
INTEGRATING CAPACITOR 0.002 0.001 0.001 µF 
COUPLING CAPACfFOR 0.25 0.01 0.25 µF 
MINIMUM SIGNAL VOLTAGE FOR LIMITING ACTION-RMS 1.25 1.25 1.25 VOLTS 
AT SIGNAL LEVELS ABOVE THIS VALUE, LIMITING IS WITHIN ~ 3 dbs 
PLATE CURRENT-DC 0.25 0.49 G.44 N.A. 
ACCELERATOR CURRENT 4,1 9,8 10 MA. 
INPUT SIGNAL LEVEL FOR AM REJECTION AJOUSTMENT 1.25 2.0 2.0 VOLTS 
AM REJECTION AT ESIG = 2,0 VOLTS, RMS 31 20 25 DECIBELS 
AM REJECTION AT ESIG = 3.0 VOLTS, RMS 30 29 30 DECIBELS 
TOTAL HARMONIC DISTORTION 2.0 1.6 1.8 PERCENT 
PEAK AUDIO OUTPUT VOLTAGE 6.0 16.6 16.8 VOLTS 

THE CATHODE RESISTOR SHOULD BE ADJUSTED FOR MA%IMUM AM REJECTION IN THE OUTPUT OF THE 
LIMITER•DISCRIMINATOR STAGE A7 7ME SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED WITH 
AN APPLIED SIGNAL CONTAINING 30-PERCENT AMPLITUDE MODULATION AND 30•P ERCENT FREQUENCY 
MODULATION. 

ADEQUATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GRID AND THE QUADRATURE GRID MUST 
BE USED TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QUADRATURE GRID. 

STANDARD DE•EMPMASIS REQUIREMENTS FOR FM ARE INCLUDED. 

THE Q OF THE QUADRATURE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEVELOP A MINIMUM OF 4 VOLTS 
(RMS) SIGNAL WITH 2 VOLTS(RMS) OF THE CEN TER•FREQUENCY SIGNAL APPLIED TO THE LIMITER (GRID. 
IT IS RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF lOpf.. THE CAPACITANCE MAY BE COM- 
POSED OF TUBE INPUT CAPACITANCE, STRAY CAPACITANCE, AND DISTRIBUTED CAPACITANCE, AS WELL 
AS PHYSICAL CAPACITANCE. 



6JA8 

  TUNO•=OL  ~ 
TRIODE -PENTODE 

MINIATURE TYPE 

.875" 
MAX 

i 

2.625 
MAX 

2.375" 
MAX 

i
GLASS BULB 

SMALL BUTTON 9 PIN 
BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-3 

FOR COLOR 

AND BLAC K—AN D—WHITE 

T.V. RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANV MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

J EDEC 9DX 

THE 6JA8 IS A HIGH-MU TRIODE AND A PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE 

TRIODE UNIT IS DESIGNED FOR SERVICE AS A SYNC SEPARATOR, SYNC CLIPPER AND PHASE IN-

VERTER WHILE THE PENTODE UNIT IS DESIGNED FOR OPERATION AS A VIDEO AMPLIFIER. EX-

CEPT FOR HEATER RATINGS AND CHARACTERISTICS, THE 6JA8 IS IDENTICAL TO THE lOJAB. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

TRIODE PENTODE 
UNIT UNIT 

GRID 1 TO PLATE 4,6 MAX. 0.1 Pf 

INPUT 2.6 11 pf 

OUTPUT 2.6 4,4 rf 

COUPLING: 

PENTODE GRID1 TO TRIODE PLATE MAX. 0.005 pf 

PENTODE PLATE TO TRIODE GRID MAX. 0.018 Pf 

PENTODE PLATE TO TRIODE PLATE MAX. 0.17 ref 

CONTINUED ON FOLLOWING PAGE 
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6JA8 

TUNG•SOL 

CONTI NUED FROM PREC EDI NG PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA%IMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 750 MA. 

LIMITSOF APPLIED VOLTAGE 6.3 * 0.6 VOLTS 

HEATERCATHODE VOLTAGE: TRIODE PENTODE 
HEATER NEGATIVE WITH RESPECT TO CATHODE UNIT UNIT 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MA%IMUM RATINGS•SEE EIA STANDARD R5239 

PLATE VOLTAGE 

GRID2 SUPPLY VOLTAGE 

GRID2 VOLTAGE 

TRIODE 
UNIT 

300 

PENTODE 
UNIT 

300 

330 
SEE 

RATING CHART 

VOLTS 

VOLTS 

PLATE DISSIPATION 1 5 WATTS 

GRID2D6SIPATI ON 1.5 WATTS 

POSITNE GRID161AS VOLTAGE 0 0 VOLTS 

GRID1 CIRCUR RESISTANCE 

FIX ED BIAS 0.5 0.25 MEGOHM 

CATHODE RESISTOR BIAS 1 .0 1.0 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

TRIODE UNIT: 

PLATE VOLTAGE 135 200 VOLT$ 

GRID VOLTAGE -2 -2 VOLTS 

PLATE CURRENT 1 3.5 MA, 

TRANSCONDUCTANCE 1,550 3,700 µMHOS 

AMPLIFICATION FACTOR 60 70 

PLATE RESISTANCE 39,000 19,000 OHMS 

GRID 1 VOLTAGE FOR 16= 10µA -4.8 -7 VOLTS 

PENTODE UNIT: 

PLATE VOLTAGE 30 135 200 VOLTS 
GRD 2 VOLTAGE 135 135 135 VOLTS 
GRIDI VOLTAGE 0 -15 -1.5 VOLTS 

PLATE CURRENT 32 17 18 MA, 

GRID 2 CURRENT 14 4.2 4 A,tA. 

TRiaNCON DUCTANCE 12,600 14,000 µMHOS 

PLATE RESISTANCE 66p00 70,000 OHMS 

GRiD 1 VOLTAGE FOR 16= 10µA -5 -5 VOLTS 
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GRIo az 
RATING CHART 
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6JC6 

TUNo•so~ 
PENTODE 

MINIATURE TYPE 

OUTLINE 

JEDEC 6-2 

2.188" 
MAX 

BASE 9 PIN BUTTON 
JEDEC E9.1 

SEMI-REMOTE-CU TOFF PENTODE 

FOR 

LF. AMPLIFIER STAGES 

IN TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC 9PM 

BOTTOM VIEW 

THE 6JC6 IS A FRAME•GRID, SHARP-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE IN THE IF AMPLIFIER STAGES OF TELEVISION RECEIVERS. EXCEPT 
FOR HEATER CHARACTERISTIC$ AND RATINGS, THE 6JC6 IS IDENTICAL TO THE 3JC6 AND THE 
4JC6. 

DIRECT INTERELECTRDDE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE -MAX. .Olv of 

INPUT (GI TO H+K+G3+LS,+G2) 8.2 pf 

OUTPUT (P TO H+K+G3+LS.+G2) 3.0 of 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM RATINGS =SEE EIA STANDARD RS^239 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL OC AND PEAK 

6.3 VOLTS 

CONTINUED ON FOLLOWING PAGE 

300 mA 

6.3 ' 0.6 VOLTS 

200 VOLTS 

100 VOLTS 

200 VOLTS 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW DERS EY r U.S.A., DECEMBER :, 1964 PLATE #1047 



6JC6 

TUNO•SOl 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES• SEE EIA STANDARD RS•239 

PLATE VOLTAGE 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE See Roting Chart 

POSITIVE GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION - UP TO 165 VOLTS 0.6 WATT 

GRID 1 CIRCUIT RESISTANCES: 

CATHODE-BIAS RESISTOR 1 ME GOHM 

FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 125 VOLTS 

GRID 3 VOLTAGE Connected To Cathode At Socket 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE-BIAS RESISTOR 56 OHMS 

PLATE CURRENT 13 mA 

GRID 2 CURRENT 3.2 mo, 

TRANSCONDUCTANCE 15,000 pMHOS 

PLATE RESISTANCE 0.18 MEGOHM 

GRID 1 VOLTAGE FOR Ib = 100 mA -3.0 VOLTS 
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GRID 2 

RATING :HART 

0.75 

G
R
I
D
 2
 D
I
S
S
I
P
A
Z
I
O
N
 -
W
A
T
T
S
 

0.50 

0.25 

0 
0 100 200 300 400 500 

GRID 2 VOLTS 



6JD6 

TUNo•:o~ 
PENTODE 

MINIATURE TYPE 

OUTLINE 
JEDEC 6-2 

2.188~~ 
MAX 

SHARP-CUTOFF PENTODE 

FOR 

IF AMPLIFIER STAGES 

IN TV RECEIVERS 

1.938 
MAX 

I COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BASE 9 PIN BUTTON 
JEDEC E9-1 

BASING DIAGRAM 
JEDEC 9PM 

BOTTOM VIEW 

THE 6JD6 IS ASEMI-REMOTE-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 

DESIGNED FOR SERVICE IN TELEVISION RECEIVER I.F. AMPLIFIER STAGES. THE SEMI-REMOTE 

CUTOFF CHARACTERISTICS IS DESIRABLE FOR USE IN AGC CONTROLLED STAGES. EXCEPT FOR 

HEATER CHARACTERISTICS AND RATINGS, THE 6JD6 IS IDENTICAL TO THE 3JD6 AND THE 4JD6. 

DIRECT INTERELECTROCE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE -MAX. 0.019 pf 

INPUT (G TO H+K+G3+I.S.+G2) 8.2 pf 

OUTPUT (P TO H+K+G3+I.S.+G2) 3.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 mA 

LIMITS OF APPLIED VOLTAGE 6.3 * 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL. DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6JD6 

TUNG•SGL 

CONTINUED ON FOLLOWING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 
POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 2 DISSIPATION- UP TO 165 VOLTS 0.6 ~~NATTS 
GRID 1 CIRCUIT RESISTANCE: 

CATHODE BIAS RESISTOR 1 MEGOHM 
FIXED BIAS 0.25 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 125 VOLTS 
GRID 3 VOLTAGE CONNECTED TO CATHODE AT SOCKET 
GRID 2 VOLTAGE 125 VOLTS 
CATHODE BIAS RESISTOR 56 OHMS 
PLATE CURRENT IS mA 

GRID 2 CURRENT 4 mA 

TRANSCONDUCTANCE 14,000 {rMHOS 
PLATE RESISTANCE 0.16 MEGOHM 

GRID 1 VOLTAGE FOR Gm = 600 {,MHOS -4.5 VOLTS 
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GRID 2 

RATING CHART 
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6JH6 

TUNo•ao~ 
PENTODE 

MINIATURE TYPE 

750" 
_MAX 

2.125" 1.875" 
MAX MAX 

I 

GLASS BULB 

SMALL-BUTTON 
7 PIN BASE E7.1 

OUTLINE DRAWING 
JEDEC 5.2 

SEMIREMOTE-CUTOFF PENTODE 

FOR 

USE IN THE GAIN-CONTROLLED 

PICTURE-IF AMPLIFIER STAGES 

OF COLOR T.V. RECEIVERS 

GI — IS,Ga 

BOTTOM VIEW 

BASING DIAGRAM 
7 CM 

THE bJ H6 IS A SEMIREMOT E-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS IN-
TENDED FOR USE IN THE GAIN-CONTROLLED PICTURE-IF AMPLIFIER STAGES OF TELEVISION 
RECEIVERS. BECAUSE OF ITS CONTROLLED SEMIREMOT E-CUTOFF CHARACTERISTIC, THE 6JH6 
CAN SUBSTANTIALLY REDUCE THE EFFECTS OF CROSS MODULATION IN THE IF STAGES OF 
COLOR T.V. RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT 
SHIELD 

WITH SHIELD 

NO. 316 CONNECTED 
TO CATHODE 

GRID 1 TO PLATE MAX. 0.025 MAX. 0.015 pf 

G1 TO(H+K+G2+G3+I.S.) 7 7 F f 

P TO(H+K+G2+G3+LS. ; 2 3 pt 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 MA. 

LIMITS OF APPLIED VOLTAGE 6.3±0.6 VOLTS 

PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6JH6 

TUNJi•80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•]39 

CLASS AI AMPLIFIER 

PLATE VOLTAGE 300 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 

GRID 2 SUPPLY VOLTAGE 300 VOLTS 

GRID 2 VOLTAGE SEE RATING 
CHART 

GRID 1 VOLTAGE 

POSITIVE BIAS VALUE 0 VOLTS 

GRID 2 INPUT 

FOR GRID 2 VOLTAGES UP TO 150 VOLTS 0.55 VOLTS 

FOR GRID 2 VOLTAGES BETWEEN 150 AND 300 VOLTS SEE RATING 
CHART 

PLATE DISSIPATION 2.3 WATTS 

GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION MqX, 0.25 MEGOHM 

FOR CATHODE-BIAS OPERATION MAX. 1 MEGOHM 

CHARACTERISTICS 

CLASS AI AMPLIFIER 

PLATE VOLTAGE 125 VOLTS 

GRID 3 VOLTAGE -CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 125 VOLTS 

CATHODE RESISTOR 56 OHMS 

PLATE CURRENT 14 MA. 

GRID 2 CURRENT 3.6 Mq, 

TRANSCONDUCTANCE 8,000 pMHOS 

PLATE RESISTANCE APP ROX. 0.26 MEGOHM 

GRID 1 VOLTAGE FOR G m = 50 µMHOS 

TRANCONDUCTANCE RANGE AT E C~ = 4.5 V. AND Rk = 55 SZ 

-19 VOLTS 

400-900 {/MHOS 
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6JH8 

TUNG•SOL 

SHEET-BEAM TUBE 

MINIATURE TYPE 

.875" 
MAX 

i 
2.375" 
MAX 

2.625~~ 
MAX i 

GLASS BULB 

SMALL BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC b-j 

COATED UNIPOTENTIAL CATHODE 

FOR 

COLOR TELEVISION APPLICATIONS 

ANY MOUNTING POSITION 

H,IS 

BOTTOM VIEW 

BASING DIAGRAM 
J ED EC 9DP 

PIN 5 SHOULD'BE CO NN ECT EO 
DIRECTLY TO GROUND. 

THE 6JH8 IS A DOUBLE-PLATE SHEET-BEAM TUBE IN THE 9 PIN MINIATURE CON-
STRUCTION. IT INCORPORATES A PAIR OF BALANCED DEFLECTORS TO DIRECT THE 
ELECTRON BEAM TO EITHER OF THE TWO PLATES AND A CONTROL GRID TO VARY THE 
INTENSITY OF THE BEAM. THE RESULTING UNIQUE CHARACTERISTICS OF THIS TUBE 
MAKE IT ESPECIALLY SUITED FOR SERVICE AS A SYNCHRONOUS DETECTOR IN COLOR 
TELEVISION RECEIVERS. THE 6JH8 IS ALSO SUITABLE FOR SERVICE IN THE BURST 
GATE CIRCUIT OF COLOR TV RECEIVERS AND A VARIETY OF OTHER SWITCHING AND 
GATING APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

DEFLECTOR #1 TO ALL 

DEFLECTOR #2 TO ALL 

GRID #1 TO ALL E%CEPT PLATES 

PLATE #1 TO ALL 

PLATE #2 TO ALL 

GRID #1 TO DEFLECTOR #1 (MA%.) 

GRID #1 TO DEFLECTOR #2 (MA%.) 

PLATE #1 TO PLATE #2 

DEFLECTOR #1 TO DEFLECTOR #2 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RE-2j9 

4.8 pf 

4.8 pf 
7.5 pf 
5.0 pf 
5.0 pf 

0.04 pf 
0.07 pf 
0.4 pf 
0.38 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 3OO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

CON TINU ED ON FOLLOWING PAGE 

6.3±0.6 VOLTS 

T UNG-SOL ELECTRIC INC., ELECTRON TUDE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A. .D EC EMB ER 1, 1961 PLATE W6jj9 



6JH8 

TUNO•=OL 

CONTINUED FRON PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN NA%INUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE, EACH PLATE 

ACCELERATOR VOLTAGE 

PEAK POSITIVE DEFLECTOR VOLTAGE 

PEAK NEGATIVE DEFLECTOR VOLTAGE 

POSITIVE DC GRID #i VOLTAGE 
PLATE DISSIPATION, EACH PLATE 

ACCELERATOR DISSIPATION 

DC CATHODE CURRENT 

GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 

WITH CATHODE BIAS 

TYPICAL OPERATING CHARACTERISTICS 

330 voLTs 

330 voLTs 

165 voLTs 

165 voLTs 

O VOLTS 

3.O WATTS 

1.O WATTS 

33 MA• 

O.1 MEGOHMS 

0.25 MEGOHMS 

AVERAGE CHARACTERISTICS WITH DEFLECTORS GROUNDED 

PLATE #1 VOLTAGE 25O VOLTS 

PLATE #2 CONNECTED TO PLATE #i 

ACCELERATOR VOLTAGE 250 VOLTS 

DEFLECTOR #i VOLTAGE O VOLTS 

D EELECTOR #2 VOLTAGE O VOLTS 

CATHODE- BIAS RESISTOR 220 OHMS 

TOTAL PLATE CURRENT 14 MA. 

ACCELERATOR CURRENT 1.5 MA. 

GRID #1 TR ANSCONDUCTANCE 4400 µMHOS 

GRID #i VOLTAGE, APPROXIMATE 

Ib (TOTAL) = 10 µAMPS. -13 VOLTS 

AVERAGE DEFLECTOR CHARACTERISTICS 

PLATE #1 VOLTAGE 

PLATE #2 VOLTAGE 

ACCELERATOR VOLTAGE 

CATHODE- BIAS RESISTOR 

DEFLECTOR SWITCHING VOLTAGE, MAX.A

DEFLECTOR BIAS VOLTAGE FOR MINIMUM DEFLECTOR 

SWITCHING VOL TAGE A

VOLTAGE DIFFERENCE BETWEEN DEFLECTORS FOR 

Ib = Ib 2, APPROX. 

PLATE #1 CURRENT, MAXIMUM 

Ed1 =-15 VOLTS, Ed2=+15 VOLTS 

PLATE #2 CURRENT, MAXIMUM 

Ed1 =+iSVOLTS, Ed2=-iS VOLTS 

DEFLECTOR-#1 CURRENT, MAXIMUM 

Edi =+2SVOLTS, Ed2 =-25 VOLTS 

DEFLECTOR #2 CURRENT, MAXIMUM 

Edi ='25 VOLTS, Ed2 =+25 VOLTS 

250 VOLTS 

25O VOLTS 

25O VOLTS 

220 OHMS 

2O VOLTS 

-14 VOLTS 

O VOLTS 

0.7 MA. 

0.7 MA. 

O.1 MA. 

0.1 MA. 

ADEFL ECTOR SWITCHING VOLTAGE IS DEFINED AS TXE TOTAL VOLTAGE CHANGE ON EITHER DEFLECTOR WITH AN 
EQUAL AND OPPOSITE CHANGE ON THE OTX ER DEFLECTOR REQUIRED TO SWI TCN THE PLATE CURRENT FRON ONE 
PLATE TO THE OTHER. 

NOTE: THE 6JH8 SHOULD BE 50 LOCATED IN TXE EOUIPN ENT TX AT IT IS NOT SUBJECTED TO STRAY MAGNE-
TIC FIELDS. 



6JK8 

TUNG•SOL 

DUO TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

r FRAME 6R 10 RF AMPLIFIER 
2K 

© z 
X 

vOIG 
1.938" AND OSCILLATOR MIXER __ __ 
MAX r 

2.188" 2G© ^ OIK MAX 
ANY MOUNTING POSITION 

2P OIS 

II I II 

GLASS BULB 

MINIATU RF BUTTON 
9 PIN E9-1 

OUTLINE DRAWING 

J EDEC 6-2 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9AJ 

THE 6JK8 IS A DISSIMILAR DUO TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED SPECIFICALLY FOR FM TUNERS. 

GRID TO 

INPUT: 

OUTPUT: 

HEATER 

DIRECT INTERELECTRODE CAPACITANCES 

SECTI qI E2 

.6O pf 
5.O pf 
u.O pf 
2.8 pf 

GRID TO GRID (MAX.) .005 pf 
PLATE TO PLATE (MAX.) .009 pf 

PLATE 

SECTION xl 

1.4 
G TO (H+K+I. S.+E.S.) 3.O 
P TO(H+K+I.S.+E.S•) 1.O 

TO CATHODE 2.~ 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-?j9 

AVERAGE CHARACTERISTICS E).3 VOLTS 4GO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATIONS F.5'-U,r. VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK LOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK LOO VOLTS 

CONTINUED ON FOLLOWING PAGE 

 J 
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6JK8 

TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%I MUM VALUES - $EE EIA STANDARD R$-2j9 

OSCILLATOR R-F AMP. 
SECTION it SECTION i2 

PLATE VOLTAGE L(5 ZOO VOLTS 

PLATE DISSIPATION 1.O 2.O WATTS 
DC CATHODE CURRENT 22 ZZ MA. 

NEGATIVE GRID VOLTAGE 5O 5O VOLTS 

GRID CIRCUIT RESIST A'N CE (SELF BIAS) 1.O 1.O MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

OSCILLATOR 
SECTION V1 

R-F AMP. 
SECTION !2 

PLATE VOLTAGE lOO L35 VOLTS 

GRID VOLTAGE -1.O —~.2 VOLTS 

PLATE CURRENT 5.3 lO MA. 

TRANSCO NDUCTANCE 6HOO L3 OOO µMHOS 

AMPLIFICATION FACTOR S5 7O 
PLATE RESISTANCE (APPRO X.) HOOD 5400 OHMS 

EC FOR Ib = 20 µA. (APPROX.) —4.4 --- VOLTS 

EC FOR C7n = 150 µMH08 (APP RO X.) --- —5.5 VOLTS 

Ec FOR Gm = 1500 µMHOS AP PRO X.) -2.H VOLTS 

BH EATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE WITHIN THE 
SPECIFIED VALUES. 

J 



6JM6 

TUNG•SOL 

PENTODE 

COMPACTRON 

1.563" 
MAX 

CAP 
~ CI-3 

GLASS BULB 
12 PIN BASE E72.74 
OUTLINE DRAWING 

JEDEC 12.56 

BEAM PENTODE 

FOR 

HORIZONTAL-DEFLECTION 

AMPLIFIER APPLICATIONS 

IN TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

GI© OI,O Oc 

O  O I 

© ~' 

M©off®mu 
H H 

BOTTOM VIEW 
BASING DIAGRAM 
JEDEC 12FK 

THE 6JM6 IS A BEAM-POWER PENTODE IN THE T-12 COMPACTRON CONSTRUCTION. IT IS DESIGN-
ED PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEI V• 

ERS. A SEPARATE CONNECTION IS PROVIDED FOR THE BEAM PLATES ( GRID 3) TO MINIMZE 
"SNIVETS" 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 6JM6 IS IDENTICAL TO THE 17JM6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1. TO PLATE: G1 TOP 0.34 pf 

INPUT: GI TO(H+K+G2+G3) 16 pf 

OUTPUT:PTO(H+K+G2+G3) 7.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES- SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

6.3 VOLTS 1.2 AMPS. 

6.3 ~ 0.6 VOLT° 

MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEG. W/ RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POS. W/ RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-BOl ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD, NEW JERSEY, U.S.A., APRIL 1. 19fi4 PLATE #6878 



6JM6 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS •SEE EIA STANDARD RS•239 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE -SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY ). 770 VOLTS 
PEAK POSITIVE PULSE PLATE VOLTAGE 6,500 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1,500 VOLTS 

POSITIVE DC GRID 3 VOLTAGE 70 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION 
A 17.5 W.CTTS 

GRID 2 DISSIPATION 3.5 WATTS 

DC CATHODE CURRENT 175 MA. 

PEAK CATHODE CURRENT 550 MA. 

GRID 1 CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

1.0 MEGOHMS 

220 ' C 

A • IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER SUIT-

ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 5,000 60 250 VOLTS 

GRID 3 -CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 150 150 150 VOLTS 

GRID 1 VOLTAGE - 0 B -22.5 VOLTS 

PLATE CURRENT - 345 65 MA. 

GRID 2 CURRENT - 27 1.8 MA. 

TRANSCONDUCTANCE - - 7,300 {W~HOS 

PLATE RESISTANCE - APPROX. - - 18,000 OHMS 

GRID 1 VOLTAGE AT 1, = 1.0 MA. - APPROX. -100 - -42 VOLTS 

TRIODE AMPLIFICATION FACTOR C - - 4.4 

B - APPLIED FOR SHORT INTERVAL (2 SECONDS) SO AS NOT TO DAMAGE TUBE. 

C - TRIODE CONNECTION (GRID 2 TIED TO PLATE) WITH E 6 = E 2 = 150 VOLTS AND E LI = -22.5 VOLTS 
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6JM6 

AVERAGE TRANSFER 
CHARACTER6TICS 

E6 - 250 VOLTS 

GRID 3 TIE D 
TO CATHODE 
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AVERAGE TRANSFER 

CHARACTERISTICS 
E 6= 250 VOLTS 

GRID 3 TIED 
TO CATHODE 
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GRID 1 VOLTS 

TU46-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U S.A., 



6JN6 

TUNG•SGL 

PENTODE 

COMPACTRON 

1.563" 
I r̀  MAX 

2.500" 

T-i2 MAx 

2.875" 
MAX 

i 

GLASS BULB 
12 PIN BASE E72.74 
OUTLINE DRAWING 

JEDEC 12-56 

BEAM PENTODE 

FOR 

HORI ZONTAL-DEFLECT ION 

AMPLIFIER APPLICATIONS 

IN TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

NC P 

H H 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 72FK 

THE 6JN6 IS A BEAM-POWER PENTODE IN THE T-12 COMPACTRON CONSTRUCTION. IT IS DESIGN-
ED PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIV-

ERS. A SEPARATE CONNECTION IS PROVIDED FOR THE BEAM PLATES (GRID 3) TO MINIMZE 

"SNIVETS". 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 6JN6 IS IDENTICAL TO THE 12J Nb. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE: Gl TOP 0.34 pf 
INPUT: GI TO(H+K+G2+G3) 16 pf 

OUTPUT: P TO (H + K + G2 -f G3) 7.0 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1.2 AMPS. 

LIMITS OF APPLIED VOLTAGE b.3 ''-0.6 VOLTS 

MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEG. W/ RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POS. W/ RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUDE DIVISION, BLOOMFI ELO, NEW JERSEY. U.S.A., APRIL 1, 1964 PLATE #6880 



6JN6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS •SEE EIA STANDARD RS•739 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE -SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY ). 770 VOLTS 
PEAK POSITIVE PULSE PLATE VOLTAGE 6,500 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1,500 VOLTS 

POSITIVE DC GRID 3 VOLTAGE 70 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION A' 17.5 WATTS 

GRID 2 DISSIPATION 3.5 WATTS 

DC CATHODE CURRENT 175 MA. 

P IAK CATHODE CURRENT 550 MA. 

GRID 1 CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

1.0 MEGOHMS 

220 ° C 

A - IN STAGES OPERATING WITH GRID•L EAK BIAS, AN ADEQUATE CA THODE•BIAS RESISTOR OR OTHER SUIT-
ABLEMEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE S,G00 60 250 VOLTS 

GRID 3 -CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 150 150 150 VOLTS 

GRID 1 VOLTAGE — 0 B —22,5 VOLTS 

PLATE CURRENT — 345 65 MA. 

GRID 2 CURRENT — 27 1.8 MA. 

TRANSCONDUCTANCE — — 7,300 {IMHOS 

PLATE RESISTANCE -APP ROX. — — 18,000 OHMS 

GRID 1 VOLTAGE AT I, = 1.0 MA. • APPROX. —100 — —42 VOLTS 

TRIODE AMPLIFICATION FACTOR C — — 4.4 

B - APPLIED FOR SHORT INTERVAL (T SECONDS) SO AS NOT TO DAMAGE TUBE. 

C • TRIODE CONNECTION (GRID 2 TIED TO PLATE) WITH E6 = E~2 = 150 VOLTS AND E c1= -Z2.5 VOLTS 
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6JN8 

  TUNO•=OL  1 

TRIODE-PENTODE 

MINIATURE TYPE 

OUTLINE DRAWING 
JEDEC 6-2 

FOR 

APPLICATIONS IN 

FM OR TV RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

SMALL BUTTON BASE 
9 PIN JEDEC E9-1 

BASING DIAGRAM 

JEDEC 9FA 

BOTTOM VIEW 

THE 6JN8 IS ASHARP-CUTOFF PENTODE AND MEDIUM-MU TRIODE IN THE 9 PIN MINIATURE CON-

STRUCTION.THE PENTODE SECTION IS INTENDED FOR OSCILLATOR SERVICE IN THE.HORJZON TAL 

DEFLECTION SYSTEM OF TELEVISION RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS AND 

RATINGS, THE 6JN8 IS IDENTICAL TO THE 19JN8. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH E%TERNAL SHIELD N315 CONNECTED TO CATHODE 

PENTODE SECTION: 

GRID 1 TO PLATE: (Gl TO P) 

INPUT: Gl TO (H+K+G 2+t;;3 +I.S.) 

OUTPUT: P TO (H + K + G2 + G3 + I.S. ) 

MAX. 0.01 pf 

5.5 pf 

3.4 Pf 

TRIODE SECTION: 

GRID TO PLATE: (G TO P) 1.7 pf 

INPUT:GTO(H+TK+pK+pG3+I.S.) 3.2 'f 

OUTPUT: P TO (H + TK + pK + PG3 +I.S.) 2.2 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA %IMUM VALUES- SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VO_TS 450 mA 

AVERAGE HEATER WARM-UP 11 SECONDS 

LIMITS OF APPLIED VOLTAGE 

LIMITS OF SUPPLIED CURRENT 

6.3 ~ 0.6 VOLTS 

450 ~ 30 mA 

HEATER-CATHODE VOLTAGE: EACH SECTION: 

HEATER POSITIVE WITH RESPECT TO CATH ODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMf IELD, NF.W JERSEY, U.S.A., MAY 7, 1965 PLATE #7C71 



6JN8 

TUNO.50L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN •MAXIMUM VALUES •SEE EIA STANDARD RS•239~ 

TRIODE PENTODE 

SECTION SECTION 

PLATE VOLTAGE 300 300 VOLTS 

GRID 2 SUPPLY VOLTAGE - 300 VOLTS 

GRID 2 VOLTAGE - RATING CHART 

POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 

PLATE DISSIPATION 2.5 2.5 WATT$ 

GRID 2 DISSIPATION 0.55 WATTS 

GRID 1 CIRCUIT RESISTANCE: 
WITH FIXED BIAS 2.2 2.2 MEGOHMS 

WITH CATHODE BIAS 2.2 2.2 MEGOHMS 

AVERAGE CHARACTERISTICS AND TYPICAL OPERATION 

TRIODE 

SECTION 

PENTODE 

SECTION 
PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE 125 VOLTS 

GRID 1 VOLTAGE -1.0 -1.0 VOLTS 

PLATE CURRENT 13.5 12 mA 

GRID 2 CURRENT - 4.0 mA 

TRANSCONDUCTANCE 8,500 7,500 µMHOS 

AMPLIFICATION FACTOR 46 -

PLATE RESISTANCE 5,400 200,000 OHMS 

GRID 1 VOLTAGE (APPROX.) FOR 16 = 10 µA -8 -8 VOLTS 
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6JS6 

TUNG•SOL 

PENTODE 

COMPACTRON 

CAP 
/ CI-3 

3.750" 

3.5 00" 

4.125" 

GLASS BULB 

BUTTON 12 PIN 
BASE E12-74 

OUTLINE DRAWING 
JEDEC 12-89 

MAX 

i

BEAM PENTODE 

FOR 

TV HORIZONTAL-DEFLECTION 

AMPLIFIER APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 
JEDEC I2FY 

THE 6JS6 IS A BEAM-POWER PENTODE IN THE T-12 COMPACTRON CONSTRUCTION. IT IS DESIGNED 

PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS, 
A SEPARATE CONNECTION IS PROVIDED FOR THE BEAM PLATES (GRID 3) TO MINIMIZE "SNI-
V ETS". 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE: (G1 TOP ) 

INPUT: GI TO (.H+K+G2+G3) 

OUTPUT: P TO (H + K + G2 + G3 ) 

0.7 Pf 

0.24 of 

0.10 

HEATER CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS 6.3 VOLTS 2.25 AMPS. 

LIMITS OF APPLIED VOLTAGE 6.3 * 0.6 VOLTS 

HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUN6-BOL ELECTRIC INC,r ELECTRON TUBE OI VI SION r BLOOM FIELD, NEW JERS E7r U. S. A.r MAY 1r 1964 PLATE 86890 
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6JS6 

~  TUgG•SGL  

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN-MA %IMUM VALUES -SEE EIA STANDARD RS-239 

HORIZONTAL -DEFLECTION AMPLIFIER SERVICE 

DC PLATE-SUPPLY VOLTAGE (BOOST+ DC POWER SUPPLY) 990 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE -ABSOLUTE MAXIMUM 7,500 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1,100 VOLTS 

POSITIVE DC GRID 3 VOLTAGE 70 VOLTS 

GRID 2 VOLTAGE 190 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 250 VOLTS 

PLATE DISSIPATION A 28 WATTS 

GRID2 DISSIPATION 5.5 WATTS 

DC CATHODE CURRENT 315 MA, 

PEAK CATHODE CURRENT 1,100 MA• 

GRID 1 CIRCUIT RESISTANCE 1.0 MEGOHMS 

BULB TEMPERATURE AT HOTTEST POINT ON BULB 225 C 

A- IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE•BIAS RESISTOR OR OTHER SUIT-

ABLEMEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 5,000 70 175 VOLTS 

GRID 3 CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 125 125 125 VOLTS 

GRID 1 VOLTAGE 0 -25 VOLTS 

PLATE CURRENT 570 B 125 MA, 

GRID 2 CURRENT 34 
B 

4.5 .AA, 

GRID 1 VOLTAGE FOR Ib = 1,0 MA. - APPROX. -140 -54 VOLTS 

TRIODE AMPLIFICATION FACTOR C 3 

B• VALUES MEASURED BY A METHODE INVOLVING A RECURRENT WAVEFORM SUCH THAT THE PLATE AND 
GRID 2 DISSIPATIONS WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE TUBE. 

C- TRIODE CONNECTION (Grid 2 ried to plots) WITH Eb = Ec2 = 125 VOLTS, AND Eel =-25 VOLTS. 



6JU8A 

TUNG•SGL 

QUADRUPLE DIODE 
MINIATURE TYPE 

OUTLIIQE DRAWIIJG 
J EDEC 6-2 

.875 

.750 

1.938 
2.188 MAX 
MAX 

1 

  II I II 

BASE 9 PIN 
BUTTON JEDEC E9-1 

FOR 

FM STEREO MULTIPLEX 

EQUIPMENT AND COLOR 

T.V. RECEIVERS 

ANY MOUNTING POSITION 

BASIIJG DIAGRAM 
J EDEC 9PQ 

BOTTOM VIEW 

THE 6JU8A ISA GENERAL-PURPOSE QUADRUPLE DIODE IN THE9 PIN MINIATURE CONSTRUCTION. 

IT IS INTENDED FOR USE IN PHASE-DETECTOR AND NOISE-IMMUNE COLOR-KILLER CIRCUITS O~ 

COLOR-TELEVISION RECEIVERS AND PARTICULARLY FOR USE IN BRIDGE-MATRIXING CIRCUITS 

SUCH AS THOSE USED IN FM STERO MULTIPLEX EQUIPMENT. EXCEPT FOR A SMALLER T-6'/~ 

ENVELOPE, THE 6JU8A IS IDENTICAL TO THE 6JU8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PLATE OF UNIT 1 8 CATHODE OF UNIT 2 TO 

CATHODE OF UNIT 1 1.8 pf 

PLATE OF UNIT I &CATHODE OF UNIT 2 TO 

PLATE OF UNIT 2 2.2 

PLATE OF UNIT 2 TO INTERNAL SHIELD 

AND HEATER 0.62 pf 

PLATE OF UNIT 3 &CATHODE OF UNIT 4 TO 

CATHODE OF UNIT 3 1.9 pf 

PLATE OF UNIT 3 &CATHODE OF UNIT 4 TO 

PLATE OF UNIT 4 2.2 I' f 

PLATE OF UNIT 4 TO INTERNAL SHIELD 

AND HEATER 0.94 pf 

CATHODE OF UNIT 1 TO INTERNAL SHIELD 

AND HEATER 1.8 pl 

CATHODE OF UNIT 3 TO INTERNAL SHIELD 

AND HEATER 1.9 pf 

CONTINUED ON FOLLOWING PAGE 

'uNG-SOL ELECTRIC INC., ELECTRON TUBE OI VISION, BLOOMPIELO, NF.W JERSEY, U.S.A., APRIL :. 196'i PLATE Y7068 



6JU8A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA %IMUM VALUES ~ SEE EIA STANDARD R5~239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 mA 

LIMITS OF APPLIED VOLTAGE 6.3 * 0.6 VOLTS 
t 

PEAK HEATER -CATHODE VOLTAGE -EACH UNIT: 

HEAi~ER NEGATIVE WITH RESPECT TO CATHODE 300 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 300 VOLTS 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES •SEE EIA STANDARD R5~239 

EACH UNIT 

PEAK INVERSE PLATE VOLTAGE 300 VOLTS 
PEAK PLATE CURRENT 54 mA 

DC OUTPUT CURRENT 9 mA 

CHARACTERISTICS - INSTANTANEOUS VALUE 

EACH UNIT 

PLATE CURRENT FOR E6 - 70 VOLTS 60 m:~. 



6JV8 

TUNG•SGL 

TRIODE PENTODE 
MINIATURE TYPE 

.875' 
-~ MAX 

i 
2.375 
MAX 

2.625 
MAX 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

QIT LINE DRAWING 

JEDEC 6.3 

COATED UNIPO TENTIAL CATHODE 

FOR COMBINED VIDEO 

AMPLIFIER AND GENERAL 

PURPOSE T.V. APPLICATIONS 

ANY MOUNTING POSITION BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9DX 

THE 6JV8 IS A TRIODE PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE TRIODE SECTION 

IS DESIGNED FOR USE IN SOUND IF, KEYED A.G.C., SYNC-SEPARATION, SYNC-AMPLIFICATION OR 

NOISE SUPPRESSION CIRCUITS; THE PENTODE SECTION IS DESIGNED FOR USE AS A VIDEO AMP-
LIFIER. THE HEATER MAY BE OPERATED FROM A ~iRANS FORMER OR IN A SERIES STRING. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

TRIODE: 

GRID TO PLATE: Tg TO Tp 2.2 pr 

INPUT. Tg TO (h+Tk+Pk, Pg3, i. s.) 3.0 -, f 

OUTPUT: Tp TO (h+Tk+Pk, Pg3, i.s.) 2.0 pf 

PENTODE: 

GRID 1 TO PLATE: Pg 1 to Pp (MAX) 

INPUT: Pgl TO (h+Pg2+Pk, Pg3, i.s.) 

OUTPUT: Pp TO (h+Pg2+Pk, Pg3, i. s.) 

COUPLING: 

PENTODE GRID 1 TO TRIODE PLATE: 
Pgl TO Tp (MAX) 

PENTODE PLATE TO TRIODE PLATE: 

Pp TO Tp (MAX.) 

CG NTINUED ON FOLLOWING PAGE 

0.08 pf 

8.0 pf 

3.2 ~f 

o.ol z 

0:24 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD, NFW JERSEY, U. S. A.. AUGU 57 1, 1962 PLATE 16544 



6JV8 

Tuoo-soy 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 MA. 

HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF APPLIED VOLTAGE 6.330.6 VOLTS 

LIMITS OF SUPPLIED CURRENT 600340 NA. 
MAXIMUM HEATER-CATHODE VOLTAGE -BOTH SECTIONS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

TRIODE PENTODE 
PLATE VOLTAGE 330 330 VOLTS 
PLATE DISSIPATION 7 .1 4,0 WATTS 
GRID 2 VOLTAGE ---- 330 VOLTS 
GRID 2 DISSIPATION ---- 1.7 WATTS 
NEGATIVE GRID 1 VOLTAGE 50 50 VOLTS 
POSITIVE GRID 1 VOLTAGE 0 0 VOLTS 
GRID 1 CIRCUIT RESISTANCE: 

FOR CATHODE-BIAS OPERATION 1 .0 1 .0 MEGOHMS 
FOR FIXED BIAS OPERATION 0.5 0.25 MEGOHM 

AVERAGE CHARACTERISTICS 

TRIODE PENTODE 

PLATE VOLTAGE 200 125 200 VOLTS 
GRID 2 VOLTAGE ---- 125 200 VOLTS 
GRID 1 VOLTAGE -2.0 -1.0 -2.9 VOLTS 
PLATE CURRENT 4 22 22 MA. 

GRID 2 CURRENT ---- 4 4 MA. 
TRANSCONDUCTANCE 4,000 11,500 10,700 {rMHOS 
PLATE RESISTANCE - APPROX. 17.5 100 150 KOHMS 
AMPLIFICATION FACTOR 70 ---- ----
GRID 1 VOLTAGE FOR 16=-20NA. (APPROX.) -5 -5.5 -9 VOLTS 

KNEE CHARACTERISTICS 
Ecl =0 IN STANTANEOUSLY 

PLATE VOLTAGE 40 60 VOLTS 
GRID 2 VOLTAGE 125 200 VOLTS 
PLATE CURRENT 26 51 MA. 
GRID 2 CURRENT 9 14 MA. 

CONTINUED ON FOLLOWING PAGE 
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6JZ8 

TUNG•SOL 

TRJODE-PENTODE 

COMPACTRON 

OUTLINE DRAWING 
JEDEC 9-58 

M EDIUM- MU TRIODE AND BEAM PENTODE 

~ MAX 
1.188°

I 

2.000" 

1.750" 

2.375" 
MAX 

BASE 12 PIN BUTTON 

JEDEC E12=70 

BASING DIAGRAP.+, 
FOR JEDEC I2 DZ 

VERTICAL-DEFLECTION OSCILLATOR 
GI GI 

AND VERTICAL-DEFLECTION AMPLIFIER G2 

SERVICE PA A K,G3 

IN T.V. APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

NC 

H H 

BOTTOM VIEW 

T I1E 6JZ8 IS A MEDIUM - MU TRIODE AND A BEAM PENTODE IN THE 12 PIN COMPACTRON CON-
STRUCTION. THE TRIODE IS DESIGNED FOR SERVICE AS AVERTICAL-DEFLECTION OSCILLATOR 

AND THE PENTODE AS A VERTICAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECTINTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PENTODE SECTION 

GRID 1 TO PLATE (9 TO p ) 

INPUT: G1 TO(H+K+G 2+G3) 

OUTPUT: PTO(H+K+G 2+G3 ) 

TRIODE SECTION 

GRID TO PLATE (G TO P ) 

INPUT: G TO (H + K ) 

OUTPUT: P TO (H + K ) 

0.34 pf 

11 pf 

7.0 of 

3.6 pf 

2.2 pf 

0.7 Pf 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUOE OIVI SIGN. BLOOMFI ELD" NEW JERSEY. U.S.R.. JUNE 11964 PLATE #700j 



6JZ8 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUE •SEE EIA STANDARD RS•Z39 

aV ERAGE CHARACTERISTICS 5.3 VOLTS 1,2GS 

LIMITS OF APPLIED VOLTAGE ~.3 ± 0.5 

HEATER-CATHODE VOLTAGE: 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM RATINGS 
DESIGN MA%IMUM RATINGS •SEE EIA STANDARD RS•239 

TRIODE 
SECTION 

100 

200 

200 

PENTODE 
SECTION 

VERTICAL VERTICAL 
OSCILLATOR A DEFLECTION A 

SERVICE AMPLIFIER 
SERVICE 

'JOLTS 

VOLTS 

VOLTS 

VOLTS 

PLATE VOLTAGE - DC 250 ~ 250 VOLTS 

PEAK PULSE PLATE VOLTAGE 2,000 VOLTS 

GRID 2 VOLTAGE 200 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 400 150 VOLTS 

PLATE DISSIPATION 1.0 7.OB WATTS 

GRID 2 DISSIPATION 1.8 WATTS 

CATHODE CURRENT - DC 27 70 MA 

PEAK CATHODE CURRENT 70 245 MA 

GRID 1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 1.0 1.0 MEGO HMS 

WITH CATHODE BIAS 2.0 2.0 MEGOHMS 

A FOR OPERATION IN A 525 -LINE, 30 -FRAME TELEVISION SYSTEM AS DESCRIBED IN 
"STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING BROADCAST STAT-
IONS", FEDERAL COMMUNICATIONS COMMISSION. THE DUTY CYCLE OF THE VOLTAGE 
PULSE MUST NOT EXCEED 15~ OF ONE SCANNING CYCLE. 

B IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE-BIAS RESISTOR 
OR OTHER SUITABLE MEANS IS REQUIRED TO PROTECT THE TUBE. 

CONTINUED ON FOLLOWING PAGE 



6JZ8 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND TYPICAL OPERATION 

TRIODE SECTION PENTODE SECTION 

PLATE VOLTAGE 150 45 120 VOLTS 

GRID 2 VOLTAGE 110 110 VOLTS 

GRID 1 VOLTAGE -5.0 0 C -8.0 VOLTS 

PLATE CURRENT S.S 122 46 MA 

GRID 2 CURRENT 16.5 3.5 MA 

AMPLIFICATION FACTOR 20 

TRANSCONDUCTANCE 2,3W 7,100 pMHOS 

PLATE RESISTANCE - APPROX. 8.5 11.7 KOHMS 

GRID 1 VOLTAGE FOR 16= 10 {rA AP PROX, -11 -25 VOLTS 

C APPLIED FOR SHORT INTERVAL (2 SECONDS 1 SO AS NOT TO DAMAGE TUBE. 

TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. RLOONFI ELD. NEW JERSEY, U.S.A., JUNE 1,1964 PLATE M7004 





Cass, 41) 6K6GT 

TUNa•ao~ 
PENTODE 

1 6 
MAX. 

Pl A7F 
)o9N 

DE [. 1 
1954 

2 3
MAX. 

132 ---
MAX. 

GLASS BULB 

3~ 
MAx 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
INTERMEDIATE SMELL 

7 PIN OCTAL 

{z 

THE 6X667 IS AN INDIRECTLY HEATED CATHODE TYPE POWER AMPLIFIER PENTODE 
DESIGNED FOR SERVICE IN THE OUTPUT STAGES OF AC, AC/DC AND STORAGE 
BATTERY OPERATED RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K}G2}G~j 

OUTPUT: P TO (H}K}G2}G3) 

RATINGS 
I NTERPREIED ACLOR0I NG TO RYA STANDARD YB-P10 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID ;2 VOLTAGE 

MAXIMUM PEAK POSITIVE VOLTAGE 
(ABSOLUTE MAXIMUM) 

MAXIMUM PLATE DISSIPATIONC 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM AVERAGE CA THOOE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 
CATHODE BIAS OPERATION 

0.5 µµf 
5.5 µuf 
6.0 µµf 

Y ERTICAL
Ae

CLA3$ Al DEFLECTION 
AMPLIFIER AMPLIFIER 

6.3 6.3 

200 

100 
200 

315 
285 

8.5 
2.8 

0.1 

0.5 

250 

25 
75 

2.2 

200 

100 
200 

315 

1 200 

V OL 7S 

r 
.—

y--

V QL TS +' 

VOLTS ~--
VOLTS ~--

voLrs 
VOLTS 

VOLTS F 

7 WATTS ~—

WATTS 

VOLTS f -

MA. f -
MA. F 

MEGOHM ~ 
MEGOHMS f-

ATRI OOE CONNECTION. 

BFOR OPERATION IM A 525-LINE, j0-FRAME ST STEM AS DESCRINEO IN 'ST AND Ap03 OF GOOD EAGINEEpI kG 

Pp ACTT CE FOR TELEVISION lR OADC ASTING STATIONS, FEDEpAI COMYUMICATIONS COMMISSION'. THE DUTI 

CTCIE Oi THE VOLTAGE PULSE NOT TO EACEED 15 PERCENT OF A SCANNING CTCIE. 

C IN STAGES OPERATING RI TN GRID-LEAF BIAS, AN ADEQUATE CATHODE BIAS RE SI STOP OR OTREp SUITABLE 

MEANS IS REOUIREO TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

C ONTINUEO ON FOLI OwI NG PAGE 

~1 NOICATES A CHANGE ON AD0IT ION. 

D ECEH BER ]. 16Ei2 YY TUNO-sOl [l[CTRIC INC. El [CTRON TUB[ DIVISION NEWARY. NEW JERSEY. U.S.A. 



6K6GT C7ss, ai) 

r  TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — SINGLE TUBE 

HEATER VOLTAGE 6.3 6.3 6.3 VOLT$ 

HEATER CURRENT O.4 O.4 O.4 AMP. 

PLATE VOLTAGE LOO 25O 315 VOLTS 
GRID #2 VOLTAGE lOO 250 25O VOLTS 

GRID #1 VOLTAGE —7 —1B —21 VOLTS 

PEAK AF GRID #1 VOLTAGE 7 18 2i VOLTS 

ZERO—SIGNAL PLATE CURRENT 9 32 25.5 MA. 

MAXIMUM—SIGNAL PLATE CURRENT J•5 33 28 Mp. 

ZERO—SIGNAL GRID #2 CURRENT 1.6 5•S 4.O MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT 3 lO J MA. 

PLATE RESISTANCE (APPROX.) lO4 OOO JO OOO 11O OOO OHMS 

TRANSCONDUCTANCE 1 5OO 2 3OO 2 lOO IJ.MNOS 

LOAD RESISTANCE 12 OOO 7 EOO 9 OOO OHMS 

MAXIMUM—SIGNAL POWER OUTPUT 0.35 3.4 4.5 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) 11 11 15 PE RCENI 

CLASS Al AMPLIFIER — PUSH—PULL°

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #i VOLTAGE 

CATHODE RESISTOR 

PEAK AF GRID #1 TO GRID #1 VOLTAGE 

ZERO—SIGNAL PLATE CURRENT 

MAXIMUM—SIGNAL PLATE CURRENT 

ZERO—SIGNAL GRID #2 CURRENT 

MAXIMUM—SIGNAL GRID #2 CURRENT 

P LA TE—TO—PLA TE LOAD RESISTANCE 

MAXIMUM—SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

D O NI EBG BTMERWI SE SP ECIFIED~ VALUES ARE FOR TWO TUBES. 

FIXED CATHODE 
BIAS BIAS 

6.3 6.3 voLTs 
0.4 O.4 AMP. 

235 285 voLTs 
285 285 voLTs 

—25.5 --- voLTs 
--- 4OO OHMS 

51 51 voLTs 
55 55 AIA 

72 61 MA. 
9 9 MA. 

17 13 MA. 
12 OOO 12 000 OHMS 

10.5 9.8 wnrrs 
6 4 PERCENT 

CLASS Al AMPLIFIER — TRIODE CONNECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PL A.TE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TR ANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROX.) 

GRID VOLTAGE FOR I b = O.5 MA. (APPROX.) 

—►INDICATE$ A CHANGE OR ADDI TIOX. 

6.3 voLTs 
O.4 AMP. 

250 voLTs 
—1H VOLTS 

37.5 MA. 

2 7OO 11MHOS 

6.8 
2 500 OHM$ 
—48 VOLTS 

r 

PLATE 
3095 

J EC. 1 
1952 

DECEMBER 1. 195? TONG-SOl ELECTRIC INC. ELECTRON TU BF DIVISION NEWARK. NEW JERSE V. U.S.A. 



Cass, aid 6K6GT 

DL ATE 
7096 

of c. 1 
X95+ 

loG 
6K5GT -- 

r — _ 
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— i~—
PENTODE CONNECTION 

Et = s.3 volts 
, 

- ~~ ECz = 250 Volts 
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6K6GT 
PENTODE CONNECTION 

Et = 6.3 Volts 
Eb = 250 Volts 
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6KD8 

TUNG•SGL 

TRIODE-PENTODE 

MINIATURE TYPE 

2.18 B 
MA% 

i 

GLASS BULB 
SMALL BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-2 

FO R 

USE AS A COMBINED 

VHF OSCILLATOR AND MIXER 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9 AE 

THE 6KD8 IS A MEDIUM MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9 PIN MINATURE CON-
STRUCTION. IT IS INTENDED FOR USE AS A COMBINED VHF OSCILLATOR AND MIXER IN TELE-
VISION RECEIVERS. 
GRID 1 (CONTROL GRID) TO CATHODE SPACING ON THE 6KD8 IS OF SUCH LOW ORDER OF MAG 
NfTUDE AS TO PRECLUDE THE USE OF VOLTAGE BETWEEN THESE ELEMENTS OF MORE THAN 
100 VOLTS DC OR PEAK AC IN COMMERCIAL TUBE CHECKERS AND SHORTS INDICATING DEVICES, 
PARTICULARLY WHERE MECHANICAL EXCITATION OF THE. TUBE IS EMPLOYED. 

DIRECTINTERELECTRODECAPACITANCES 

SHIELD 31S 
CONNECTED TO UNSHIELDED 

PENTODE SECTION PIN 4 

GRID 1 TO PLATE Max. .007 Max. .015 pf 

INPUT: Gl TO(H+K+G2+G3+I.S.) S.0 S.0 pf 

OUTPUT:PTO(H+K+G2+G3+I.S. ) 3.5 2.6 pf 

CATHODE TO HEATER 3.0 A 3.0 of 

TRIODE SECTION 

GRID TO PLATE 1.8 1.8 pf 

INPUT: GTO(H+pK+TK+G3+I.S. ) 2.8 2.8 pf 

OUTPUT: P TO (H+PK+TK+G3+I.S. ) 2.0 1.5 pf 

CATHODE TO HEATER 3.0 A 3.0 pf 

COUPLING 

PENTODE GRID 1 TO TRIODE PLATE MO%• 0.2 M1OX• 0.2 pf 

PENTODE PLATE TO TRIODE PLATE M°x. .02 Max. 0,1 pf 

A- SHIELD 315 CONNECTED TO PIN 6. 

CONTINUED ON THE FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OI VI SIGN, BLOOMFI ELD, NEW JERSEY, U.S.A., JANUARY 1. 1964 PLATE W6B 55 



6KD8 

~  TUNQ•SOL  

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VgLUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 400 MA. 

HEATER-CATHODE VOLTAGE •TRIODE AND PENTODE SECTIONS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 'JOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS•739 

TRIODE PENTODE 
SECTION SECTION 

PLATE VOLTAGE 330 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 

PLATE DISSIPATION 2.5 3.0 WATTS 

GRID 2 DISSIPATION 0.55 WATTS 

GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 

SELF BIAS 

CHARACTERISTICS AND TYPICAL OPERATION 

0.5 

1.0 

MEGOHM 

MEGOHM 

TRIODE 
SECTION 

PENTODE 
SECTION 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE 110 VOLTS 

GRID 1 VOLTAGE -1.0 -1,0 VOLTS 

PLATE CURRENT 13.5 9.5 MA. 

GRID 2 CURRENT 3.5 MA. 

T RANSCONDUCTANCE 7,500 5,000 pMHOS 

AMPLIFICATION FACTOR 40 

PLATE RESISTANCE Approx. 0.2 MEGOHM 

Ecl FOR Ib =20 {IA Approx. -9 Approx. -S VOLTS 

G m AT Ec 1 = 0 V., E y = 100 V., Ecp = 70 V. 5,500 pMHOS 

 J 



6L6G, 6L6 

TUNe•ao~ 

BEAM PENTODE 

PLATE 

j025 

S EF T. L 
1952 

6L6 

MAX. ~~ 
MT-10 33. 

a 
MAX 45. 

16 
MAX. 

15. 
,~ 8  _ 

MAX. 

METAL SNELL 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.9 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL WAFER 
7 PIN OCTAL 

7AC 

BOTTOM VIEW 
MEDIUM SHELL 
7 PIN OCTAL 

7AC 

6L6G 
I ' 

2 16 

MAX. 

I 

43~ a 
MAX 

13. 

.8 
MAX. 

GLASS BULB 

56 
MAX. 

THE 6L6 AND 6L6G ARE DESIGNED WITH HIGH POWER SENSITIVITY AND HIGH 
EFFICIENCY FOR SERVICE IN THE OUTPUT STAGES OF AC RECEIVERS. THEY ARE 
CAPABLE OF DELIVERING AN OUTPUT AT ALL POWER LEVELS WITH A VERY LOW 
PERCENTAGE OF HARMONIC DISTORTION. 

GRID TO PLATc 

I NPU7 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 

6L6 6L6fa 

0.4 0.9 
1C 11.5 
12 9.5 

CONTINUED OM FOLLOWING PAGE 

µµf 
µµf 
!1µf 

_►IND7CATEG A CHANGE OR ADDITION. 

~ J 
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6L6, 6L6G 

TUNo•:o~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
I NT ERPRETEO ACCORDING TO RYA STANDARD YR-210 

TRIODEA PENTODE 
CONNECTION CONNECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE 1$O 1$O VOLTS 

MAXIMUM PLATE VOLTAGE Z7S 360 voLTs 
MAXIMUM GRID #2 VOLTAGE PLATE Z7O VOLTS 

MAXIMUM PLATE DISSIPATION L9 Z9 WATTS 

MAXIMUM GRID #2 DISSIPATION --- Z.5 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 
FIXED BIAS OPERATION O.1 O.1 ME GOHM 
CATHODE BIAS OPERATION O,5 O.5 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT O.9 O.9 O.9 AMP. 

PLATE VOLTAGE Z5O 3OO 35O VOLTS 

GRID #2 VOLTAGE Z50 ZOO Z5O VOLTS 

GRID #1 VOLTAGE —14 —1Z.5 —1S VOLTS 

PEAK AF SIGNAL VOLTAGE I4 1Z.5 L$ VOLTS 

TRANSCONDUCTANCE 6 OOO 5 300 5 ZOO µMHOS 
PLATE RESISTANCE ZZ 5OO 35 000 33 000 OHMS 
ZERO SIGNAL PLATE CURRENT 7Z 4$ 54 MA. 

MAXIMUM SIGNAL PLATE CURRENT 7J 55 66 MA. 

ZERO SIGNAL GRID #2 CURRENT S Z.5 Z.5 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT ~.3 4.7 ~ MA. 

LOAD RESISTANCE Z 5OO 4 5OO 4 ZOO OHMS 

POWER OUTPUT 6.5 6.S LO.$ WAT7S 

TOTAL HARMONIC DISTORTION 1O 1I ZS PERCENT 

CLASS Al AMPLIFIER — TRIODE CONNECTION A

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.9 AMP. 

PLATE VOLTAGE Z50 VOLTS 

GRID #2 VOLTAGE PLATE 

GRID #1 VOLTAGE —ZO VOLTS 

PEAK AF SIQ;NAL VOLTAGE 'ZO VOLTS 

TRANSCONDUCTANCE 4 7OO VOL75 

ELATE RESISTANCE 1 7OO OHMS 

AMPLIFICATION FACTOR $ 

ZERO SIGNAL PLATE CURRENT 4O MA. 

MAXIMUM SIGNAL PLATE CURRENT 44 MA. 

LOAD RESISTANCE S OOO 0}iMS 

POWER OUTPUT I.4 WATTS 

TOTAL HARMONIC DISTORTION 5 PERCENT 

A GRID #2 CONNf CTED 70 PLATE 

CONTIMUEO ON EOL10wING PA6E 

~--

r 

PLATE 
90 z6 

S EP T. 1 
1952 

—iiM01CATE5 A CHANGE OR AOOITION. 

C OPV RIGHT IS 32 BY TUNG-SOL ELlCTRIC INC. ELECTRON TUBE DIVISION NEW AA K. NEW JESSE Y: U.S.A. 



6L6G, 6L6 

TUNo•ao~ 
CONTINUED FRON PRECEDING PAGE 

CLASS Al PUSH—PULL AMPLIFIER — PENTODE CONNECTION 

VALUES ARE fOR TWO TUBES 

HEATER VOLTAGE 6.3 6.3 VOLTS 
HEATER CURRENT O.J O.9 AMP. 

PLATE VOLTAGE 25O 27O VOLTS 
GRID ;M2 VOLTAGE 250 27O VOLTS 

GRID t'1 VOLTAGE —16 - 17.5 VOLTS 

PEAK AF GRID TO GRID VOLTAGE 32 35 vtiLTs 
TRANSCONDUCTANCE (EACH TUBE) 5 5OO 5 TOO ~1MHOS 

PLATE RESISTANCE (EACH TUBE) 24 5OO 23 5OO OHMS 
ZERO SIGNAL PLATE CURRENT 12O 134 MA. 
MAXIMUM SIGNAL PLATE CURRENT 14O 155 MA. 
ZERO SIGNAL GRID i2 CURRENT LO 11 MA. 
MAXIMUM SIGNAL GRID k2 CURRENT 16 17 MA. 
LOAD RESISTANCE 5 OOO 5 OOO OHMS 
POWER OUTPUT 14.5 17,5 WATTS 
TOTAL HARMONIC DISTORTION 2 2 PERCENT 

CLASS A61 PUSH—PULL AMPLIFIER — PENTODE CONNECTION 

Y AlUES ARE FOR TBO TU8E5 

HEATER VOLTAGE 6.3 6.3 VOLTS 
HEATER CURRENT O.9 O.9 AMP. 

PLATE VOLTAGE 36O 360 VOLTS 
GRID k2 VOLTAGE 27O 27O VOLTS 

GRID kl VOLTAGE - 22.5 -22.5 VOLT$ 

PEAK AF GRID TO GRID VOLTAGE 45 45 VOLTS 
ZERO SIGNAL PLATE CURRENT $$ $$ MA. 

MAXIMUM SIGNAL PLATE CURRENT 132 140 MA. 

ZERO SIGNAL GRID N2 CURRENT 5 5 MA. 

MA%IMUM SIGNAL GRID M2 CURRENT 15 11 MA. 

LOAD RESISTANCE 6 600 3 $OO OHMS 

POWER OUTPUT 26,5 1$ WATTS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

CLASS AB2 PUSH—PULL AMPLIFIER — PENTODE CONNECTION 

VALUES ARE FOR TWO TUBES 

PLATE 
j02i 

CEP T. 1 
1952 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID Y1 VOLTAGE 

PEAK AF GRID TO GRID VOLTAGE 

ZERO SIGNAL PLATE CURRENT 

MA%IMUM SIGNAL PLATE CURRENT 

ZERO SIGNAL GRID N2 CURRENT 

MAXIMUM SIGNAL GRID if2 CURRENT 

LOAD RESISTANCE 

POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

6.3 6.3 volTs 
0.9 0.9 AMP. 
360 360 volts 
225 270 voLTs 
—18 —22..5 volTs 
52 72 VOLTS 

7$ $$ MA. 

142 205 MA. 

3.5 5 Ma. 
11 16 MA. 

6 OOO 3 800 OHMS 
31 47 WATTS 

2 2 PERCENT 

C OPV RIO NT IB 52 BY TONG-BOL EL FCTRIG INC. EL FCTRON TUB[ DIVISION NEWARK, NEW J[RBEY, U. B. A. 



6L6, 6L6G 

6L6,6L6G 
Et = 6.3 Volts 
EC2 = 250 Volts 
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6L6G, 6L6 

n 

PLATE 

9029 
sePT. i 
1951 

10.0 

W 
" 7. 5 
W 
d 

O 

c 5.0 
VJ 

D 

V 

2.5 
m 
x 

8L8,8L88 

Eq = 6.3 Volts 
Eb 250 Volts 
E~Z 250 Volts 
EC1 -14 Volts 
RL = 2500 Ohms 

TIl 
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5L6,5L5G 

Ef = 6.3 Volts 
Eb = 250 Volts 
EC1 = -14 Volts 
EC2 = 250 Volts 
Esl9 10 Volts RMS 
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6L6, 6L6G 

i ~ r
6L6,6L6A 

TRt00E CONNECTION 

Eq - 6.3 Votts 

150 
to 
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6L6GB 

YUNG•SGL 

BEAM PENTODE 

1.377" 
MAX.' 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t 0.6 VOLTS 0.9 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

J.ED EC 75 

MEDIUM SMELL OR 
SNORT MEDIUM SN ELL 
7 PIN OCTAL B7-12 

OUTLINE DRAV!I NG 
J EOEC 12-15 

THE 6L6GB IS A BEAM PENTODE DESIGNED WITH HIGH POWER SENSITIVITY AND 
HIGH EFFICIENCY FOR SERVICE IN THE OUTPUT STAGES OF AC RECEIVERS. IT IS 
CAPABLE OF DELIVERING AN OUTPUT AT ALL POWER LEVELS WITH A VERY LOW 
PERCENTAGE OF HARMONIC DISTORTION. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

GRID TO PLATE:. G TO P 

INPUT: G1 TO- (N}K}G2}BP) 

OUTPUT: P TO (H}K}G2}BP) 

~ RATINGS 

0.9 
11.5 
9.5 

pf 
pf 
Pf 

INTERPRETED ACCORDING TO DESIGN 

HEATER VOLTAGE 

MA%IMUM SYSTEM 

TRIODEA
CONNECTION 

6.3t 

PENTODE 
CONNECTION 

0.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
DC 100 VOLTS 

MAXIMUM PLATE VOLTAGE 300 400 VOLTS 
MAXIMUM GRID i''2 VOLTAGE --- 300 VOLTS 

MAXIMUM PLATE DISSIPATION 22 22 WATTS 

MAXIMUM GRAD #2 DISSIPATION ___ 2,g WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
FIXED BIAS 0.1 O.1 MEGOHM 

SELF BIAS 0.5 0.5 MEGOHM 

AGRID #2 CONN ECT EO TO PLATE. 

CONTINUED ON FOLLOWING PAGE 

--i INDICATES a CM AN GE. 
 J 

TU MG—BOL ELECTRIC IXC. tL ECTROX TUBE DIVISION BL OONFIEL D. NEW JER BET. U: S: A. MAY 1. 1961 PLATE #6169 



6L6G8 

TUNO•sOL 

CONTINUED FROM PR EC PDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 

PLATE VOLTAGE 250 300 350 VOLTS 
GRID #2 VOLTAGE Z5O ZOO ZSO VOLTS 

GRID #1 VOLTAGE —14 - 1'2,5 —1$ VOLTS 

PEAK AF SIGNAL VOLTAGE 14 1`2.5 1H VOLTS 

TRANSCONDUCTANCE 6 OOO 5 300 5 ZOO uMHos 
PLATE RESISTANCE ZZ 5OO 35 000 33 000 OHMS 
ZERO SIGNAL PLATE CURRENT ]Z 4$ 54 MA. 

MAXIMUM SIGNAL PLATE CURRENT ]9 55 66 MA. 

ZERO SIGNAL GRID #2 CURRENT ] Z,j '2.5 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT ],3 4.] ~ MA. 

LOAD RESISTANCE Z 5OO LI 5OO 4 ZOO OHMS 

POWER OUTPUT 6.5 6.5 10.$ WATTS 

TOTAL .H ARMONIC DISTORTION lO 11 15 PERCENT 

CLASS Al AMPLIFIER — TRIODE CONNECTION^

PLATE VOLTAGE X50 VOLTS 

GRID ii VOLTAGE —ZO VOLTS 

PEAK AF SIGNAL VOLTAGE ZO VOLTS 

TRANSCONOUCTANCE 4 ]OO VOLTS 

PLATE RESISTANCE 1 ]OO DHMS 

AMPLIFICATION FACTOR $ 

ZERO SIGNAL PLATE CURRENT 40 MA. 

MAXIMUM 5~1 GNAL PLATE CURRENT 44 MA. 

LOAD RESISTANCE 5 OOO OHMS 

POWER OUTPUT 1.4 WATTS 

TOTAL HARMONIC DISTORTION 5 PERCENT 

AGRIO •2 CONNECTED TO PLATE. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6 L 6 G B 

~  TUN6•SOL  ~ 

CONTINUED FROM Pft ECEDIMG PAGE 

CLASS Al PUSH—PULL AMPLIFIER — PENTODE CONNECTION 

VALUES ARE fOR Two TUBES 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT O.J O.9 AMP. 

PLATE VOLTAGE 25O 27O VOLTS 

GRID #2 VOLTAGE 25O 27O VOLTS 

GRID #i VOLTAGE —16 —17.5 VOLTS 

PEAK AF GRID TO GRID VOLTAGE 32 35 vgn..Ts 
TRANSCONDUCTANCE (EACH TUBE) 5 500 5 700 µMHOS 
PLATE RESISTANCE (EACH TUBE) 24 5OO 23 500 OHMS 
ZERO SIGNAL PLATE CURRENT 12O 134 MA. 

MA X.I MUM SIGNAL PLATE CURRENT 14O 155 MA• 

ZERO SIGNAL GRID #2 CURRENT lO 11 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 16 17 MA. 

LOAD RESISTANCE ~ 5 OOO 5 OOO OHMS 

POWER OUTPUT 14.5 17,5 WATTS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

CLASS AB1 PUSH—PULL AMPLIFIER — PENTODE CONNECTION 

VALUES AFE FOR TWO TUBES 

HEATER VOLTAGE 

HEATER CURRENT 

6.3 
O.9 

6.3 
O.9 

voLTs 
AMP. 

PLATE VOLTAGE 360 360 VOLTS. 

GRID #2 VOLTAGE 270 270 VOLTS 
GRID #1 VOLTAGE —22.5 —22.5 voLTs 
PEAK AF GRID TO GRID VOLTAGE 45 45 voLTs 
ZERO SIGNAL PLATE CURRENT $$ $$ MA. 

MAXIMUM SIGNAL PLATE CURRENT 132 140 MA. 

ZERO SIGNAL GRID #2 CURRENT 5 5 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 15 11 MA. 

LOAD RESISTANCE 6 600 3 800 OHMS 

POWER OUTPUT 26.5 18 warns 
TOTAL HARMONIC DISTORTION 2 2 PERCENT 

CLASS AB2 PUSH—PULL AMPLIFIER — PENTODE CONNECTION 

VALUES ARE FOR TWO TUBES 

HEATER VOLTAGE 6.3 6.3 voLTs 
HEATER CURRENT 0.9 0.9 AMP. 
PLATE VOLTAGE 360 360 voLTs 
GRID #2 VOLTAGE 225 270 VOLTS 
GRID #1 VOLTAGE —18 —22:5 voLTs 
PEAK AF GRID TO GRID VOLTAGE 52 72 voLTs 
ZERO SIGNAL PLATE CURRENT 7$ $$ MA. 
MAXIMUM SIGNAL PLATE CURRENT 142 205 MA. 

ZERO SIGNAL GRID #2 CURRENT 3.5 5 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 11 16 MA. 

LOAD RESISTANCE 6 000 3 800 OHMS 

POWER OUTPUT 31 47 wnTTs 
TOTAL HARMONIC DISTORTION 2 2 PERCENT 

~ ~ 

TUXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL 00 MFI EL D, NEW JERSEY. U.S.A. MARCM 1~ 1955. PLATE WNj06 



6L6G6 
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6L6GB 

►~ATL 
55N-) 

~~ ~i
y ~, 

I 6L6G6 ~ 

~~ ' 
Ef = 6.3 Volts _ 

~' Eh = 250 Volts 
•~ — 

— 
— 
— 

— 

_ 

— 

— 

— 

E~Z = 250 Volts 
Volts "' 

HA
RM

ON
IC

 D
IS

TO
RT

IO
N 
-
 P
ER
CE
NT
 

_
 

N
 

~ 
V

 
O

 

!
T
 

O
 

f
T
 

O
 

EC1 = -14 
~' 

\ ~arcn•- 
RE = 2500 Ohms Zota

~aR~ 

i 
I 

I 
I 

\'
 

i 
I 

I.
 

1►
 ~

 
I 

I 
I 

I 
I 

I 
I 

~'
 

O
 

S
IG

N
A

L 
Y

O
LI

 god 

ESi 

3rd H~~ ~_ 

l 

Harm 4th 

00 2 
POWER OUTPUT 

3 

(Po) 

4~ 

- WAT7S 

5 T ~—~ O

I 
i 

6L6GB 
Et = 6.3 Volts 
Eb = 250 Volts 
Eoi = -14 Volts 
EC2 = 250 Volts 
Esl9 10 Volts RMS 

PO
WE
R 
OU

TP
UT

 
(
Po
)
 -
 W
AT
TS
 

N
 

~ 
V

 

O
 

O
 

O
 

~
 

S
 

~
 

O
 

~
 

HA
RM
ON
IC
 D
IS
TO
RT
IO
N 
-
 P
ER

CE
NT

 
P o 

a~. 

Ord 
'I 

Nam. 
>va 

~° - 

' 

~ 
.c 

~ 
~`- 

~. ca  
ti

1000 2000 3000 4000 5000 

LOAD RESISTANCE (R L) - OHMS 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION BL OOMFI EL O. NEW JERSEY U. S.A NARC 1~ 1955 PLATE /NjOB 



6L6GB 
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6LF8 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

.875' 
MqX 

1 
2.375°
MAX 

2.625" 
MAX 

VI II 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-3 

COATED UNIPOTENTIAL CATHODE 

FOR USE AS A SYNC SEPARATOR 

AND VIDEO AMPLIFIER 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9DX 

THE 6LF8 IS A SHARP CUT-OFF PENTODE AND A HIGH MU TRIODE FEATURING A CONTROLLED 

PLATE KNEE CHARACTERISTIC FOR THE PENTODE SECTION. THE TRIODE SECTION MAY BE USED 

AS A SYNC SEPARATOR WHILE THE PENTODE SECTION IS DESIGNED TO SERVE AS A VIDEO APJ~-

PLIFIER. 

THE 6LF8 IS SIMILAR TO THE 6AWBA. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH 
SHIELD A

WITHOUT 
SHIELD 

PENTODE GRID 1 TC PENTODE PLATE (PG1 TO PP) .MAX. -* 0.05 ~ 0.06 pf 
PENTODE INPUT: PG TO (H+PG2+PK, G3, I.S.) It 10 pf 
PENTODE OUTPUT: PP TO (H+ PG2+PK,G3,I.S.) 4.5 3.6 pf 
TRIODE GRID TO TRIODE PLATE: (TG TO TP) 2.2 2.2 ~f 
TRIODE INPUT: TG TO (H+TK=PK, PG3, I.S.) 3.4 3.2 pf 
TRIODE OUTPUT: TP TO (H+TK-PK, PG3, I.S,) 3.0 1.8 pf 

PENTODE GRID 1 TO TRIODE PLATE: (PGl TO TP) MAX. .005 .008 pf 
PENTODE PLATE TO TRIODE PLATE: (PP TO TP) MAX. .025 .150 pf 

E %TERNAI SHIELD 315 CONNECTED TO PIN d AND PIN 5. 

CONTINUED ON FOI LOWING PAGE 

—►INDICATES A CN ANGE. 

i UNG-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELD r NEW JERS EY r U.S.A. MAY '_, 196- PLATE +~. -. .. 



6LF8 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP -TIME 

LIMITS OF APPLIED VOLTAGE - AC OR DC 
LIMITS OF SUPPLIED CURRENT - AC OR DC 

6.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

600 MA. 

11 SECONDS 

6.3 ± 0.6 VOLTS 

600 ± 40 MA. 

200 VOLTS 

100 VOLTS 

200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-779 

TRIODE PENTODE 

PLATE VOLTAGE X30 330 VOLTS 

GRID 2 VOLTAGE ---- SEE RATING CHART 
GRID 2 SUPPLY VOLTAGE ---- 330 VOLTS 

PLATE DI SSIPATION 1.1 3.75 WATTS 

GRID 2 DISSIPAT{ON UP TO 165 VOLTS 1.1 WATT$ 

POSITIVE DC GRID 1 VOLTAGE 4 0 VOLTS 
NEGATIVE DC GRID 1 VOLTAGE 55 55 \%OLTS 

GRID 1 CIRCUIT RESISTANCE 
FOR CATHODE-BIAS OPERATION 1,0 1.0 MEGOHM 
FOR FIXED BIAS OPERATION 0.5 0.25 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE VOLTAGE 200 40 75 100 VOLTS 
GRID 2 VOLTAGE — — 150 150 VOLTS 
GRID 1 VOLTAGE —2 +3 - 0 —2.5 VOLTS 
PLATE CURRENT 4 11 50 20 MA. 
GRID 1 CURRENT 0 27 G 0 MA. 
GRID 2 CURRENT — — 12 5 MA. 
TRANSCONDUCTANCE 4,000 4,000 11,000 pMHOS 
AMPLIFICATION FACTOR 70 40 — — —
PLATE RESISTANCE (APPRO X.) 17.5 10.0 — 200 KOHMS 

GRID 1 VOLTAGE (APPROX.) —5 —8 VOLTS 
FOR Ib = 20 µA 
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GRID 2 

RATING CHART 
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6N 7, gN7GT/G 

TONG-SOL 

PLATE 

T )r)-1 

ocr, 25 
19u) 

M ET AI SMELL 
8 YIE OLi AL BASE 

6N7 

TWIN TRIODE AMPLIFIERS 

COATED UNIPOTENTIaL :ATHODE 

HEATER 

6.3 VOLTS 0.8 AMPERE 

AC OR DC 

BOTTOM VIEW BOTTOM VIEW 

6N7GT/G 

THE TUNG—SOL 6N7, 6N7GT;G ARE TWIN TRIODES DESIGNED PRIMARILY FOR SERVICE 

AS CLASS B AMPLIFIERS, THEIR ELECTRICAL CHAPACTERISTICS ARE IDENTICAL. 

RATINGS 

MA%IMUM PLATE VOLTAGE 30O 

MA%IMUM PEAK PLATE CURRENT PER PLATE 125 

MA%IMUM AVERAGE DISSIPATION PER PLATE 5.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AJ AMPLIFIER 

VOLTS 

MA. 

WATTS 

TRIODES CONNECTED IN PARALLEL 

PLATE VOLTAGE 250 294 VOLTS 

GRID VOLTAGE —S -G VOLTS 

PLATE CURRENT C) ~ MA. 

PLATE RESISTANCE 11300 11000 OHMS 

TRANSCONDUCTANCE 3100 3200 IIMMOS 

AMPLIFICATION FACTOR 3S 35 

RESISTANCE COUPLED AMPLIFIER AND PHASE INVERTER 

PLATE SUPPLY VOLTAGE LOO LOO 2JO 25O VOLTS 

PLATE LOAD RESISTOR O.1 O.5 O.1 O.5 MEGOHM 

CA T.H ODE RESISTOR 2500 7000 1$OO SOOO OHMS 

VOLTAGE GAIN 2O 22 23 24 

CON7IX UED MEItT IA GE 

J 

C OPY RIG MT 19 a3 BY TUNG~SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.S A. 



6N 7, 6N7GT/G 
7UNG-SOL 

TYPICAL AND 10EAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS 82 AMPLIFIER - PUSH-PULL 

IDEAL TYPICAL 

2 ERO—SIGNAL PLATE VOLTAGE 3OO 3OO VOLTS 

DC GRID VOLTAGE O O VOLT 

AF—PEAK SIGNAL VOLTAGE 
PER GR IO A 

2[~ µj VOLTS 

MAXIMUM—PEAK—SIGNAL GRID CURRENT 
PER GRID ZO ZZ MA. 

2ER0—SIGNAL PLATE CURRENT PEk PLATE j7, Fj j7,5 MA. 

MAXIMU h;— SIGNAL DC PLATE CURRENT PER PLATE 35 35 MA. 

GRID IMPEDANCE AT 4OO CYCLES O SjEE OHMS 

PLATE SUPPLY IMPEDANCE O jOOO OHMS 

EFFECTIVE LOAD RESISTANCEPL ATE 70 PLATE 8000 8000 OHMS 

TOTAL HARMONIC DISTORTION 11 $ PER CENT 

THIRD HARMONIC 3.5 7.5 PER CENT 

FIFTH HARMONIC j.5 2.5 PER CENT 

P OVER OUTPUT jO jO WATTS 

A FON POWER OUTPUT 5X0[[ 

O 500 OnYS AED 50 Rn. 

20 

W 
oe 
W 
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J 
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6Q11 

TUNO.80L 

THREE TkIODES 

COATED UNIPOTENTIAL CATHODE 

FOR SYNC CLIPPER AND 

GATED AGC AMPLIFIER 

SERVICE IN TV RECEIVERS 

ANY MOUNTING POSITION 

BUTTON 

12 PIN BASE E12-70 

OUTLINE DRAWING 
J EDEC 9-56 

G LA 55 BULB 

2K 2G 

IK O ~_O IG 

IP 

3P ~\~ilO 3G 

H~ ~H 

BASING DIAGRAM 

J ED EC 128Y 

BOTTOM VIEW 

THE 6Q11 CONSISTS OF THREE TRIODES IN A 12 PIN COMPACT CONSTRUCTION. TNlO 
DF THE_TRIODES-HAVE A HIGH MU, THE OTHER_HAS A MEDIUM MU. ONE OF THEHIuH 
MU SECTIONS IS ESPECIALLY SHIELDED FROM THE OTHER SECTIONS. EACH ELEMENT 
IS BROUGHT OUT TO A SEPARATE BASE PIN. THE 6Q11 IS DESIGNED FOR SYNC 
CLIPPER AND GATED AGC AMPLIFIER SERVICE IN TV RECEIVERS. THE HEATER MAY 
BE OPERATED FROM A TRANSFORMER OR IN A SERIES STRING. 

DIRECT INTERELECTRODE CAPACITANCES 
w ITHOUT ExTERNAL SnIELD 

GRID TO PLATE 

INPUT: G TO (H+K+I.S.) 

OUTPUT: P TO (H+K+I.S.) 

TRIODE 1 TRIODE 2 TRIODE 3 

1.8 2.0 2.0 
1.9 1.8 1.8 
1.7 0.6 1.7 

pl 

pf 
pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%INUM SYSTEM - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 VOLTS 0.60 AMPS 

HEATER WARM—UP TIME A 11 SECONDS 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION (AC OR DC) 6. 3f 0.6 VOLTS 
CURRENT OPERATION (AC OR DC) 0.6OY.O4 AMPS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATI VF WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. U.S.A.. AUGUST 1, 1961 PLATE u6241 



6Q11 

TUNO•SOL 

CONTINUED FROM PREC EDl NG PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM SYSTEM - SEE EIA STANDARD RS-2j9 

TRIODE 1 TRIODE 2 6 3 

PLATE VOLTAGE 330 330 VOLTS 

NEGATIVE DC GRID VOLTAGE LOO ZOO VOLTS 

POSITIVE DC GRID VOLTAGE O O VOLTS 

POSITIVE TRANSIENT GRID VOLTAGE 6O ---~ VOLTS 

POSITIVE STEADY STATE PULSE VOLTAGES 5 --- VOLTS 

PLATE DISSIPATION. EACH 3 Z.2 WATTS 

GRID RESISTANCE 5.O S.O MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE 1 TRIODE 2 d 3 EACH 

PLATE VOLTAGE 15O LOO 25O VOLTS 

GRID VOLTAGE O —Z —2 VOLTS 

PLATE CURRENT 22 .5 1.2 MA. 

TR AN SCONDUCTANCE 2500 1250 1600 µMHOS 

AMPLIFICATION FACTOR ].$ ZOO ZOO 
PLATE RESISTANCE 7000 $C`~OO 62500 OHMS 
GRID VOLTAGE FOR 

Ib = 10 µA (APPROX.) —lj —4.5 VOLTS 

PULSE AMPLIFIERS

PLATE VOLTAGE 3O VOLTS 

GRID VOLTAGE 3O VOLTS 

PEAK CATHODE CURRENT ZOO MA. 

RATIO PLATE CURRENT TO GRID CURRENT 1.O 

A 
NEATER WARM-UP TI YE IS DEFINED AS THE TIME REQUIRED FOA THE VOLTAGE ALA VSS THE MEAT ER TO REACX 
BO% OF ITS RATED VOLTAGE AFTER APPLT ING N TIYES AATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
Of THE TUBE MEATEP IN SERIES NITM A RESISTANCE OF VALUE j TIMES THE NONINAI MEATEA OPERATING 
RESISTANCE. 

BTHE DURATION OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE NORIION TAL SCANNING CYCLE. I-N A 
525-LINE. j0-FRAME SYSTEM. 15% OF ONE MORI.ON TAL SCANNING QYC LE IS 10 MICROSECON OS. 

 J 



6S4A 

i 

x.875"y
MAX 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC 6-j 

TUN6•SOL 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR 

SERVICE AS VERTICAL 

DEFLECTION AMPLIFIER IN 

T.V. RECEIVERS 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9AC 

THE 6S4A IS A HIGH PERVEANCE TRIODE USING THE SMALL BUTTON 9 PIN 
MINIATURE CONSTRUCTION. DESIGNED FOR USE IN 600 MA. SERIES HEATER 
OPERATED RECEIVERS. IT IS INTENDED FOR SERVICE AS A VERTICAL DEFLECTION 
AMPLIFIER IN TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATPK 
ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE 
ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. EXCEPT FOR CONTROL OF THE HEATER THERMAL CHARACTERISTICS, 
ITS CHARACTERISTICS ARE IDENTICAL TO THE 654. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID TO PLATE: (G TO P) 

INPUT: G TO(H+K) 

OUTPUT: P TO (H+K) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

~ 2.4 
4.2 

--► 0.6 

pf 
pf 
pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 6OO MA. 

HEATER WARM-UP TIMER 11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

600136 MA. 

ZOO VOLTS 

lOO VOLTS 

2OO VOLTS 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
803 OF ITS RATED VOLTAGE- AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NONINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFIELD, NEW JERS ET, U. S.A.FEB RUA RY 1, 1962 PLATE W6j93 



6S4A 

TUNG•SOL 

CONTINUED FRON PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN NA%IMUN VALUES - SEE EIA STANDAgO RS-2j9 

VERTICAL DEFLECTION AMPLIFIER ~ 

DC PLATE VOLTAGE ~ 55O VOLTS 

PEAK POSITVE PLATE VOLTAGE (ABS MAX.) 2ZOO VOLTS 

PLATE DISSIPATIONC  ~ $.5 WATTS 

PEAK NEGATIVE GRID VOLTAGE Z5O VOLTS 

AVERAGE CATHODE CURRENT jO MA. 

PEAK CATHODE CURRENT lO5 MA. 

GRID CIRCUIT RESISTANCE (CATHODE BIAS) Z,Z MEGOHMS 

B 
FOR OPERATION IN A 525-LI XE, j0-FRAME SYSTEM AS DESCRIBED IM "STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL CONNUNICATIOXS CONNISSi ON". THE DUTY 

CYCLE OF TXE VOLTAGE PULSE MOT TO EXCEED 15q PERCENT OF A SCANNING CYCLE. 

~' IN STAGES OPERATING WI TX GRID-IE AN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT TXE TUBE IM THE ABSENCE OF EXCITATION. 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE Z5O VOLTS 

GRID vO LTAGE —$ VOLTS 

PLATE CURRENT ~ Z4 MA. 

TRANSCONDUCTANCE 4500 µMHOS 

AMPLIFICATION FACTOR ~ 16.5 
PLATE RESISTANCE ;APPRCX.) ~ 3700 OHMS 

PLATE CURRENT AT Ec=—i5 VOLTS ~ 4.0 MA. 

GRID VOLTAGE (APPROX.) FOR Ib = 50 µA. ~ -Z2 VOLTS 

-~ INDICATES A CHANGE. 
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6S8GT 

TUNO•=OL 

TRIPLE DIODE TRIODE 

GAP CI-3 
SKIRTED MINIATURE 

MAX 

T-9 

1.261" 
`MAX ~' 

3.000" 

2.312" 

3.563" 
MAX 

GLASS BULB 

INTERMEDIATE SHELL 
8 PIN OCTAL 88-6 

OR 

SHORT INTERMEDIATE SHELL 

8 PIN OCTAL 8R-58 

OUTLINE DRAWING 

JEDEC 9-Z3 OR 9-/B 

FOR USE 

IN AM/FM RECEIVERS 

COATED UNIPOTEN TIAL CATHODE 

ANY MOUNTING POSITION 

3P 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC RCB 

THE 6S8GT COMBINES IN ONE ENVELOPE AHIGH-MU TRIODE AND THREE SEPARATE DIODES. ONE 
OF THE THREE DIODES HAS A SEPARATE CATHODE PERMITTING USE AS A BALANCED DISCRIM-

INATOR OR DETECTOR. IN COMBINATION FM/AM RECEIVERS THIS TUBE PROVIDES THE NECES-
SARY ELEMENT$ FOR DETECTION OF BOTH TYPES OF SIGNAL WITHOUT NEED FOR ADDITIONAL 

SWITCHING. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH EXTERNAL SHIELD 308 CONNECTED TO PIN 2 

GRID TO ANY DIODE PLATE: (G TO P) MAX. 0.005 pf 

DIODE INPUT: (EACH UNIT): (DP TO H+.C) APPROX. 1.0 p( 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 vOL TS 300 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE 90 VOLTS 

LIMITS OF APPLIED VOLTAGE 6.3'-0.6 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC-~ ELECTRON TUBE DIV IS ION S BLOOMFI ELD~ NEW JERS EY E U. S. A., APRIL 1, 196j PLATE /6706 



6S8GT 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-~39 

TRIODE PLATE VOLTAGE 300 VOLTS 

TRIODE PLATE DISSIPATION 0.5 WATTS 
CONTINUOUS DIODE CURRENT, EACH DIODE 1 MA. 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

PLATE VOLTAGE 100 250 VOLTS 

GRID VOLTAGE -1.0 -2.0 VOLTS 

PLATE CURRENT 0.4 0.9 MA. 

TRANSCON DU CTANCE 900 1, 100 pMHOS 

AMPLIFICATION FACTOR 100 100 

PLATE RESISTANCE (A FPRO X.) 11D 91 KOHMS 

AVERAGE DIODE CURRENT WITH 10 VOLTS APPLIED 
EACH DIODE 2.5 2.5 MA. 
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6S8GT 
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6SG7 

~  TUNG•SOL  ~ 

DOUBLE TRIODE 

- Imo' 
~~ MAX 

I " 
2is 

MAX. 2 8'1 
MAX. 

1 6 .. 

~ MAx 

METAL SHELL 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC' 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL WAFER 
8 PIN OCTAL 

as 

THE 6SG7 IS A HIGH AMPLIFICATION FACTOR TWIN TRIODE AMPLIFIER. ITS 
PRIMARY APPLICATION IS AS A PHASE INVERTER AND AUDIO AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES ~APPROX.~ 
PIN #1 CONNE CTEO TO PIN #6 

GRID TO PLATE: (G TO P) 2.0 µµf 
INPUT: G1 TO (H+K+S)~-- 2.O µuf 
OUTPUT: P TO (H+K+S)~-- 3.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.3 AMP. 

PLATE VOLTAGE 25O VOLTS 

GRID VOLTAGE —2 VOLTS 

AMPLIFICATION FACTOR 70 
PLATE RESISTANCE - S3 OOO OHMS 

TRANSCONDUCTANCE 1 32j 11.MHOS 

PLATE CURRENT Z MA. 

L

—►INDICATES A CHANGE. 

TUN G-SOL ELECTRIC INC.. ELECTRON TUBE DI VIS ION S BIOJMFI EID. NEW JERSEY. U.S.A. AUGUST 1. 1960 PLATE #59x3 
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6 S F5, 6SF5GT 

TONG-SOL 

PLATE 
1086-2 

, I I „.~ M. 

`~w 

5.. 

x' 

METAL SMELL 
SMALL YAF EN 

6 PIN OLT AL BASE 

6SF5 

6AB 

HIGH MU TRIGDE AMPLIFIER 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMPERE 

AC OR DC 

BOTTOM VIEWS 
G-6A8 

GL AGG BULB 
IMTERY EOI ATE 

S PIN OCTAL BASE 

6SF5GT 

THE TUNE—SOL 6SF5 AND 6SF5GT ARE GENERAL PURPOSE HIGH MU TRIODES. THEY 

ARE DESIGNED FOR SERVICE AS HIGH GAIN RESISTANCE COUPLED AMPLIFIERS IN 

AC AND AC —DC OPERATED RECEIVERS. 

HEATER VOLTAGE ~AC OR DC~ 

HEATER CURRENT 

MA%IMUM PLATE VOLTAGE 

RATINGS 

6.3 

0.3 

300 

AVERAGE CHARACTERISTICS 

VOLTS 

AMPERE 

VOLTS 

PLATE VOLTAGE 100 250 VOL7S 

CONTROL GRID VOLTAGE —1 —2 VOLT$ 

PLATE CURRENT 0.0 0.9 MA. 

PLATE RESISTANCE 85 000 66 000 OHMS 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

1150 1500 

100 100 

FOR "INTERPRETATION OF RATINGS" REFER TO FRONT OF BOON. 

ILMHOS 

J ULT 28 
1941 CONTINUED NE%T PAGE 

C OPYRIG MT 1961 BY TUNG~SOL ELECTRIC INC. «ECTRON TUBE OIVISIVN NEW 4R H. NEW JERSEY. U. S.A 



6SF5, 6SF5GT 
TUNG-SOL 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

ZERO BIAS, RESISTANCE COUPLED, CLASS Al AMPLIFIER 

PLATE SUPPLY VOLTAGE .LOO 3OO VOLTS 

PLATE LOAD RESISTOR O.2h 0.25 ME GONM 

GRID RESISTOR jO jO ME GOHM 

COUPLING CONDENSER ~,Oj TO .0051 L Oj TO .005' µµf 
GRID RESISTOR FOR FOLLOWING TUBE .5 TO j.O .5 TO j.O ME GOHM 

E 7(TERNAL GRID CIRCUIT IMPEDANCE 0 0 O 0 ME GONM 

VOLTAGE GAIN 4$ 52 66 ]j 

VOLTAGE OUTPUT ~RMS~ A ].O $.5 44 5O VOLTS 

A AT FIVE PER LENT TOTAL HARMONIC DISTORTION 

 J 

i2 5 W 

a 
z <_
J 

2.0 ~ 

a 

1.5 ~ 
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I.0 c 
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it 
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C12SK7, 12SK7GT~ 6SK7, 6SK7GT 

TUNG-SOL 

PENTODE 

`I 16. ~ 

M4X j 

~~ I 

3_' 2 a 5.. 
MAX 3 16 

MAx 

1 16 --
MAX. 

63K7GT 
GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL WAFER 
g PIN OCTAL 

BN 

~I6., ~ 

MAx 

6SK7 
METAL SHELL 

THE 5SK7 AND 6SK7GT ARE TRIPLE GRID VARIABLE MU AMPLIFIERS. THEY ARE 
DESIGNED FOR USE WITH AVC IN RF AND IF AMPLIFIERS, AND THEY MINIMIZE 
CROSS MODULATION. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELE~TRODE CAPACITANCES 

63K7A 6SK76T8

0.003 0.005 
6.0 6.5 
7.0 7.5 

APIN 41 CO XNECTEO TO PIN +5• 

BE xTER.N AL SHIElO +j08 CONNECTED TO PIN 715. 

RATINGS 
I XTERPRETED ACCORDING TO RNA STANDARD N8-210 

HEATER VOLTAGE 

MAXIMUM HEATER CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM POSITIVE OC GRID #1 VOLTAGE 

MAX EMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

C OXTINUED OX FOLLOWING PAGE 

µµf 
µµf 
µµf 

6.3 voLTs 
90 voLTs 
300 voLTs 
300 voLTs 

SEE JS-C4 

O VOLTS 

4.O WATTS 

0. 11 WATT 

-(INDICATES 0. CHANGE. 

jE INOI GATES AN ADDITION. 

TU XG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION MEWAR K. XEW JERSEY. U.S.A. JUNE 1, 19§j PLATE +j 246 



6SK7, 6SK7GT C12sK7, 12SK7GT) 

~  TUNG•SOL  

CONTINUED FROw PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AHD CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.j 6.j VOLTS 

HEATER CURRENT O.j O.j AMP. 

PLATE VOLTAGE LOO 25O VOLTS 

GRID #2 VOLTAGE ZOO ZOO VOLTS 

GRID #i VOLTAGE —1 —j VOLTS 

GRID #} VOLTAGE PIN #} CONNECTED TO PIN #5 AT SOCKET 

PLATE CURRENT jj 9.2 MA. 

GRID #2 CURRENT LI.O 2. C) MA. 

PLATE RESISTANCE (APPRO%.) 0,12 O.$ MEGOHM 

TR ANSCONDUCTANCE 2 j50 2 OOO ~1MHOS 

GRID #i VOLTAGE (APPRO%.) FOR Gm 10 uMHos —35 —35 VOLTS 

 J 

6SK7,6SK7GT 

Ef = 6.3 Volts 
EcZ = 100 Volts 

Eci ' 0 Ec} = 0 Volts 
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C12Src7, 12sK7GT) 6SK7, 6SK7GT 

tiSK7,63K7GT 
Eq = 6.3 Volts 
Eb = 250 Volts 
E~2 = 100 Volts 
EC1 0 Volts 

V
 

~ 
N

 

~
 

O
 

q
~
 

P
L
A
T
E
 C
U
R
R
E
N
T
 
(
I
p
)
 O
R 
GR

ID
 k
2 
(
IC
2
)
 -
 M
I
L
L
I
A
M
P
E
R
E
S
 

TR
AN
SC
ON
DU
CT
AN
CE
 
(
Gm
)
 -
 µ
M
H
O
S
 

N
 

V
 

t po 
{N ~ 

,
F
 

O
 

O
 

~----

rnF 

~V

~ 

-30 -20 
GRID MI 

-10 
VOLTS 

— 2500 

% 2000 
0 

a 1500 

W 
V 
Z 

F 

" 1000 
O 

O 

fUq 
Z 
t 

f 
500 

63K7,63K78T 
Ef = 6.3 Volts 
Eb = 250 Volts 
E~i -3 volts 
Eo3 0 Volts 
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fiSK7, 6SK7GT C12SK7, 12SK7GT) 
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6SL7GT 

~  TUN6•SOL 

DOUBLE TRIODE 

~ 1 5 
MAX. 

T- 9 

t- 1
32 

—. 

MAX. 

13
24

MAX. 

GLASS BULB 

3~ 
MAx. 

1 

COATED UNIPOTENTIAL CATHODE 

NEATER 

6.3 VOLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

g PIN OCTAL 

BBD 

THE 6SL7GT COMBINES TWO INDEPENDENT HIGH—MU TRIODES IN ONE ENVELOPE. IT 
IS DESIGNED PRIMARILY FOR PHASE INVERTER SERVICE. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN LENT ER~ SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION (EACH UNIT) 

6.3 
90 
300 
0 
1 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH TRIODE UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GR {D VOLTAGE 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTA NCE 

A MPLIFiCATION FACTOR 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATT 

6.3 VOLTS 

0.30 AMP. 

250 voLTs 
—2 VOLTS 

2.3 MA. 

44 000 OHMS 

Z 6OO IJ.MHOS 

70 

SIMILAR TPPB RBPBRBRCB: Sase characteristics as ty¢e 9P9. Bxce¢t for 

heater ratings, same characteristics as ty¢es 

]2SL 7GT~ and 14F7. 

J 
TONG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION DLOOM FI EID. NEW JERS EY E U.S.A. MARCH 1. 1959 PLATE #5 w53 



6S~7GT 

TUNo•so~ 
CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - coNTID. 

RESISTANCE COUPLED AMPLIFIER - EACH TRIODE UNIT*

NEATER VOLTAGE 6.3 E).3 VOLTS 

HEATER CURRENT 0.30 0.30 AMP. 

PLATE SUPPLY VOLTAGE 9O Z5O VOLTS 

CONTROL GRID VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR ZOO OOO 4]O OOO OHMS 

CONTROL GRID RE a1STOR lO.O 10.0 MEGOHMS 

INPUT CONDENSER 0.01 0.01 µf 

OUTPUT CONDENSER 0.01 O.Ol /Lf 

GRID RESISTOR OF FOLLOWING STAGE 4]0 OOO 4]0 OOO OHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) 1 OOO L OOO OHMS 

DISTORT"ION 5 5 PERCENT 

OUTPUT VOLTAGE H.O 3] VOLTS 

VOLTAGE GAIN AT 400 CPS. 34 45 

*INDICATES AN ADDITION. 



6SL7GT 
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TENTATIVE DATA 6SN7GT6 

I st
MAX. 

T- 9 
13
4 

MAx. 

`~ 1 32 
MAX. 

GLASS BULB 

3 ~-
MAX. 

Y 

TUMG•tOL 

DOUBLE TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
INTERMEDIATE SHELL 

g PIN OCTAL 

eeo 

THE 6SN7GT8 IS A MEDIUM-MU TRIODE INTENDED FOR USE AS A COMBINED VERTICAL 
OSCILLATOR AND VERTICAL DEFLECTION AMPLIFIER IN 600 MA. SERIES HEATER 

OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF CONTROL OF THE HEATER THERMAL CHARACTER-
ISTICS, CTS CHARACTERISTICS ARE IDENTICAL TO THE 6SN7GTA. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P 

INPUT: G TO (N}K) 
OUTPUT: P TO (H}K) 

TRIODE 1 TRIODE 2 

4.0 3.8 µµf 

2.2 2.6 4µf 
0.7 0.7 µ4f 

RATINGS 
INTERPRETED ACCORDING YO DESIGN CENTER SYSTEM 

EACH UNIT 

CLASS Al VERTICAIA

AMPLIFIER 
DEFLECTION 
AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK 'ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 450 450 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) L 5OO VOLTS 

MAXIMUM PLATE DISSIPATION: 

EACH PLATE 5.O jE.OB WATTS 

80TH PLATES 7.5 7.5B WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE --- '250 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT ZO ZO MA. 

MAXIMUM PEAK CATHODE CURRENT --- 7.O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) 1.O 2.2 MEGOHMS 

HEATER WARM—UP TIME (APPROX.)* ZI.O SECONDS 

AF OR OPERATION IN A 52S—LINE, j0—FP ANE SYSTEM AS DESCRIBED IN "ST AXD AR DS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING S7AT10X31 FEDERAL CONNUXICATIOXS COMMISSION• THE DU TY 

C YLLE OF TXE VOLTAGE PULSE NOT TO E%GEED 154 OF A SCANNI XG LY CIE. 

BIN STAGES OPERATING NI TX GRID—L EAK BIAS. AX ADEQUATE CATXODE BIAS RESISTOR OR OTXER SUITABLE 

N EAXS IS REQUIRED TO PROTECT TXE TUeE IN THE ABSENCE OF E%CITATI OX. 

~MEATER WARN—UP TINE IS DEFINED AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS TXE XE AT ER TO REACX 

80S OF ITS RATED VOLTAGE AFTER APPLYING N TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF WALUE j TIMES TXE tlONINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOL40WIXG PAGE 

TONG—SOl EI EC TRIG INC. ELECTRON TUBE DIVISION BLOONFI EI D r NEW JERSEY. U.S.A. SEPTEMBER 1, 1954 PLATE Nj966 



6SN7GTB TENTATIVE DATA 

~  TUNG•>l;OL  ~ 

CONTINUED FRON PRECEDI MG PAGE 

RATINGS — coNTlo 

V ERTICAL~ HORI ZONTAL~ 
DEFLECTION DEFLECTION 
OSCILLATOR OSCILLATOR 

HEATER VOLTAGE E•3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAR ZOO VOLTS 

HEATER POSITIVE WITH Rf SPECT TO CATHODE 

OC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE VOLTAGE 4SO 45O VOLTS 

MAXIMUM PLATE DISSIPATION: 

EACH PLATE 5.O jF.O WATTS 

BOTH PLATES ~. rj ~. Fj WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 4OO GOO VOLTS 

MAXIMUM AVERAGE CATHODE - CURRENT 2O 2O MA. 

MAXIMUM PEAK CATHODE CURRENT ~~ 3l]~ MA. 

MAXIMUM GRID CIRCUIT RESISTANC". Q.Q Q.Q ME60HMS 

HEATER WARM- UP TIME (APPROX.)' j1.O SECONDS 

CFOR OP ERATIOM IN A 525-LINE, 30'-F RAYE TEN AS DESCRIBED IM "STA ND AR 05 OF GOOD ENGINEERING 
PRACTICE FOR TEI EVI SI OM BROADCASTING S~•TION 57 FEDERAL COMNUNICATI ONS CO NNISSI OX. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15S OF A SCANNING C7 CL E. 

*NEATER WARM-UP TINE IS DEFINED AS THE TINE REOUIRFD FOR THE VOI TAGE ACROSS TXE NEATER TO pE ACM 
BOS OF ITS RATED VOLTAGE AFTER APPl71MG N TINES RATED XE ATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IM SERIES wI TM A AESI STANCE OF VALUE 3 TINES iME NOMINAL ME AT ER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

"CLASS Aj AMPLIFIER — EACH UNIT 

HEATER VOLTAGE ().3 ().3 VOLTS 

HEATER CURRENT ~.() O. () AMP. 

PLATE VOLTAGE 9O 2~rO VOLTS 

GRID VOLTAGE O -$ VOLTS 

PLATE CURRENT j0 9 MA. 

AMPLIFICATION FACTOR 2O 2O 
PLATE RESISTANCE (APPROX.) () 700 7 700 OHMS 

TRANSCONOUCTANCE ~j OOO Z 6OO µMHOS 

PLATE CURRENT AT EC = -12.5 VOLTS --- j.3 MA. 

GRID VOLTAGE FOR Ib = 10 4A. (APPROX.) —7.O —j$' VOLTS 

PLATE N3961 SEPTEMBER 1, 1954 TUNG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SI ON BL OONFI EL O, NEW ,1ERSE7, U.S.A. 



6SN7GT6 

  TUNG•sOL  ~ 

RESISTANCE—COUPLED AMPLIFIER 

R 
L 

ME G. 

R 
g1 

ME G. 

R 
s 

~ME G. 

Ebb — 90 
VOLTS E bb = iB0 VOLTS E bb = 500 VOLTS 

R~ GAIN Eo R~ GAIN Eo R~ GAIN Eo 

0.10 a 0.10 3300 14 13 2200 lu 26 1800 14 40 
0.10 a 0.24 3600 14 16 2700 15 33 2200 15 51 
0.24 a 0.24 7500 14 16 5100 15 30 4300 15 44 
0.24 a 0.51 9100 lu 19 6800 15 39 5100 15 54 
0.51 a 0.51 13000 14 16 9100 15 30 6800 16 u0 
0.51 a 1.0 15000 lu 19 10000 16 32 7500 16 45 
0.24 10 0.24 0 15 13 0 16 33 0 17 46 
0.24 l0 0.51 0 16 17 0 17 38 0 18 62 
0.51 10 0.51 0 16 14 0 18 32 0 18 53 
0.51 10 1.0 0 17 18 0 18 41 0 19 68 

AV ALUE OF R91 IS NOT CRITICAL. 

GAIN MEASURED AT Eo = 2.0 VOLTS RMS OUTPUT. 

Eo IS RMS OUTPUT FOR 5s TOTAL NARM ONIC DISTORTION. 

~. 

NOTE: COUPLING CAPACITORS Cy 
AND Cc SHOULD BE BE-
LECTEO TO GIVE DESIRED 
Fq EOUENGT RESPONSE. RN 
S NOVLD BE AOf OUATELY 
BT-PASSED BT CAPACITOR 
Ck. 

TUMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOYFI EL D. NEW JEP SEY. U.S.A. SEPTEMBER 1. 195N PLATE N796e 



6SN7GTB 

63N7GT8 
FOR EACH UNIT 
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FOR EACH UNIT 
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6vN7GT8 
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63N7GTB 
FOR EACH UNIT 

Ef = 6.3 Volts ' 
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6SQ7,6SQ7GT 

TONG-SOL 

DOUBLE-DIODE TRIODE 

.~ 

PLATE 
192 5 

O EL. 1, 
1947 

63Q7 

I' I~ -~ 
MAX 

~I . 
2~ ~, 
MAx Z 

1 
MAx. 

I~~ 
MAX 

METAL SHELL 

BOTTOM VIEW 
SMALL WAFER 
B-PIN OCTAL 

CUATED UNIPOTENTIAL CATHODE 

HEATER 

0.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

6SQ7GT 
3, 

X 16_. 
MAX. 

T-9 
2 3.

4 
MAX 35. 

6 
Mi X. 

+- 116- -
MAX. 

GLASS BULB 

BOTTOM VIEW 
SMALL WAFEk 
$-PIN OCTAI 
METAL SLEEVE 

THE 65Q7 AND 6SQ7GT COMBINE TWO DIODE UNITS AND A HIGH-MU TRIODE IN A 
SINGLE ENVELOPE. EACH SECTION USES A COMMON CATHOUE. IT IS INTENDED 
FOR SERVICE AS A COMBINED DETECTOR, AVC SOURCE, AND HIGH GAIN AUDIO 
AMPLIFIER, 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID TO PLATE: (G TO P) 

INPUT; G TO (H ~- K) 

OUTPUT: P TO (H + K) 

AWITH SHELL CONNECTED TO LATH OD E, 

BWITH XO E%TERNAI SHI EID. 

63Q7A 63Q76Tp

1,6 1.8 µµf 

3.2 4.2 µµf 

3.0 3.4 µµf 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD M$-210 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MINIMUM DIODE CURRENT EACH PLATE 
WITH 10 VOLTS APPLIED 

MAXIMUM DIODE CURRENT EACH PLATE 
FOR CONTINUOUS OPERATION 

C OXTINUEO ON FOLLOWING PAGE 

6.3 
90 
300 

0.8 

1.0 

VOLTS 

voLrs 
VOLTS 

MA. 

MA. 

~► INDICATES A LII ANGE OR ADDITION, 

COPYRIGHT 194]BY TUNG-SOL ELE TRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.5 A. 



65Q7,65Q7GT 

~ ~~~-~~~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - TRIODE UNIT 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 3OO 3OO MA. 

PLATE VOLTAGE LOO 25O VOLTS 

GRID VOLTAGE -1 -2 VOLTS 

PLATE CURRENT O.4 O.9 MA. 

PLA TE RESISTANCE ILO OOO 91 OOO OHMS 

TRANSC ONDUCTANCE 9OO 1 LOO µMHOS 

AMPLIFICATION FACTOR LOO lOO 

DIODE UNITS - TWO 

THE TWO DIODE PLATES ARE PLACED AROUND THE CATHODE AND ARE INDEPENDENT 
OF THE TRIODE UNIT EXCEPT FOR THE COMMON CATHODE. 

SINIL IAR TIPS R8P8.484'CB S: Ratings and cAaracterisL{cs identical to 7B6. 

R 1 R R c 
Ebb - 90 VOLTS E bb = 180 VOI TS E bb = }Op VOLTS 

MEG. 
q1 

ME G. ME G. Rk GAIN E D Rk GAIN E D Rk GAIN E D

0.10 A 0.10 4300 22 5.0 2400 29 15 2000 31 28 

0.10 A 0.2u 4700 27 7.0 2700 35 2b 2200 38 37 

0.24 A 0.24 7500 31 7.5 4300 u2 20 3300 46 36 

0.2u a 0.51 8200 u0 l0 4700 50 26 3900 52 50 

0.51 A 0.51 13000 39 9.5 7500 53 24 5600 58 47 

0.51 a 1.0 15000 43 11 8200 58 31 6200 62 56 

0.24 10 0.24 --- 39 u.5 --- u5 19 --- 49 38 

0.24 10 0.51 --- 45 6.5 --- 52 24 --- 57 48 

0.51 10 0.51 --- 48 7.0 --- 59 22 --- 62 u2 

0.51 10 1.0 --- 52 8.5 --- 62 25 --- 66 55 

A VALUE OF R9~ IS NOT CRITICAL. 

GAIN MEASURED AT Eo - 2.0 VOLTS RYS OUTPUT. 

Ep I$ RYS OUTPUT FOR 5Y TOTAL KARYONIC OISTOflTION. 

r 
'C 

_ _ C~---

R~ 

INPUT 

R91 Ck

T 
Rk o

OUTPUT 
R~ (Eo) 

Ebb

1 
NOTE: COUPLIFG CAPACITORS 

AMD C~ SHOULD 
LECTED TO 
F RF QUEFCT 
S MOULD 9E 
9Y-PASSED 
Ck. 

~ INDICATES A CHANGE OR ADDITI DY 

C9
BE SE-

GI YE DESIRED 
RESPONSE. R k
ADEOVATELI 
BT CAPACITOR 

PLATE 
19Y6 

DEC. 1, 
197 
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6SQ7,6SQ7GT 
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PLATE VOLTS 
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6SQ7,63Q7GT 
TRIODE UNIT 

Ef = 6.3 Volts 
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6SQ7,6SQ7GT 
EACH DIODi UNIT 

Ef = 6.3 Volts 

RATS Signal Input = 30 Volts 

150 
1

RECTIFIED MICROAI~ERES 
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6SQ7, 6SQ7GT 
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6SS7, 6SS7GT 

TONG-SOL 

PENTOaE AMPLIFIER 

►LATE 

ieox 
MAT i 
19r7 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.15 AMPERE 

AC OR DC 
METAL SHELL 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL WAFER 
8 PIN OCTAL 

esaTaT 
~.' 
I6 

22 
MAX 

~-- I 
MAX. 
GLASS BULB 

31. 

s 
MAx 

BOTTOM VIEW 
SMALL WAFER 
8 PIN OCTAL 
METAL SLEEVE 

THE 6SS7 AND 6SS7GT ARE RF PENTODES WHICH HAVE REMOTE PLATE CURRENT CUT—
OFF. THEY ARE SUITABLE FOR OPERATING WITH AVC IN RF AND IF AMPLIFIERS. 
THE USE OF THESE TUBES WILL REDUCE CROSS MODULATION EFFECTS. 

RATINYS 
I MTERPRETEO ACC DflOING TO PNA STANDARD MB-210 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM PLATE VOLTAGE 

MAXIMUM SCREEN VOLTAGE 

MAXIMUM SCREEN SUPPLY VOLTAGE 

MINIMUM CONTROL GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM SCREEN DISSIPATION 

MAXIMUM NEATER-CATHODE VOLTAGE 

6.3 voLrs 
0,15 AMP. 
300 voLrs 
LOO VOLTS 

300 voLrs 
O VOLTS 

'2,'25 WATT$ 

0.35 WATTS 

9O VOLTS 

DIRECT INTERELECTRODE CAPACITANCES 

eliT s>taTaT 

GRID TO PLATE (MAX.) 

INPUT 

ouTPur 

r.ITN SMELL CON-
NECTED TO CATN OOE 

0.004 
5.5 
7 

C ONiIMUEO ON FOLLOrING PAGE 

r ITN EXTERNAL SHIELD 
C OMNECTEO i0 CATN ODE 

0.004 µµf 
5 µµf 
6 µµf 

-►INDICATE$ A CMA NGE OR ADO ITION, 

C OPY RIO MT IpIT BV TONG-BOL ELECTRIC INC. ELECTRON TU BF DIVISION NEWARK. NEW JERSEY. U.S.A. 



6SS7, 6SS7GT 
1 VRW'JVL \ 

L ORTI ADED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

~I_ASS Aj AMPLIFIER 

aas~ 
aasr assrar sasrar 

PLATE VOLTAGE j00 j00 250 VOLTS 

SCREEN VOLTA GF ZOO 100 LOO VOLTS 

CONTROL GRID VOLTAGE -j -j -3 VOLTS 

SUPPRESSOR VOLTAGE 0 0 0 VOLTS 

PLATE CURRENT j2,2 j2,2 () MA. 

SCREEN CURRENT 3.1 3.j 2 MA. 

PLATE RESISTANCE (APPRO%.) O.j2 0.12 1 ME GONM 

T RANSCONDUC TANCE 1 930 2 200 1 850 µMHOS 
GRID VOLTAGE (A PPROX.) FOR 

T RANSC OND UC TA NCE = i0 I1.MHOS —j5 —j5 -35 VOLTS 

17.5 — 6337r 633787 
pENtODE CONNECTION 

Ef - 6.3 Volts — 

Ect ' 
0 EC2 100 Volts 

Ii.O Eo} = 0 Volts — 

~ 1 — 
— 12.8 

2 — ,,,, 
W __ 
OL 

_— ~ 10.0' 

J 3 — 
J _ 

_ — 

— ~ 7.5 —4 
J 
d _ 

5 — — 

~ — 5.0 , 
—6 

-~ 
~8 — 

— 2.5 
— ~ 10 

_ 00 100 2'0 300 00 500 600 
PLATE VOLTS 

l ATE 
180) 

rAr i 
19v7 
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6SU7GTY 

TONG-SOL 

HI —MU TWIN TRIODE AMPLIFIER 

PLATE 
16Ru 

PE e. 15 
1946 

15+— 16 
MAX. 

GLASS BULB 

COATED UNIPGTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMPERE 

AC OR DC 

ANY MOUNTING POSITION BOTTOM VIEW 

INTERMEDIATE SHELL 
8-PIN OCTAL MICANOL 

THE TYPE 6SU7GTY IS A DOUBLE TRIODE HAVING THE SAME GENERAL CHARACTER-
ISTICS AS THE 6SL7GT EXCEPT THAT IT HAS A LOW LOSS PHENOLIC BASE, HAS 
MINIMUM GAS AND LEAKAGE CURRENTS, AND IS SPECIALLY TESTED FOR PLATE 
CURRENT BALANCE BETWEEN THE TWO TRIODE UNITS. 

RATINGS 

INTERPRETED ALC ONDIxG TO RMA STANDARD NR-210 

AMPLIFIER - PER UNIT 

HEATER VOLTAGE ~AC OR OC~ 6.3 VOLTS 

HEATER CURRENT O.3 AMP. 

MAX. PLATE VOLTAGE 25O VOLTS 

MiN. GRID VOLTAGE O VOLTS 

MAX. PLATE DISSIPATION L WA7T 

HEATER-CATHODE VOLTAGE AS LOW AS POSSIBLE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIEk - PER UNIT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

PLATE RESISTANCE 

TRA NSCOND UCTA NCE 

A MP IJ F•I CATION FACTOR 

250 volrs 
-2 VOLTS 
2.j MA. 

44 000 OM MS 

1600 I1MH0S 

70 

S IkILAR TYPE R6P8RRNCR: Same charoc teris tics as types 6SL 7C P, 7P 7; ex-
cept for heater ratings same characteristics 
as types 12SL 7CP, ]UP 7; somewhat similar to 
t yges 6SC 7CT;12SC 7GT. 

COPYRIGHT 1948 BY TUNG~SOL LAMP WORKS INC. ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY, U.S.A. 



6SU7GTY 

6SU78TT 

Per Triode Unit 

Ef - 6.3 Volts 
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6T8A 

YUIlG-SOL 

e~s'~ 
- MAX 

1.938" 
MAX 

2.188" 
MAX 

I I I I 
GLASS BULB 

MINIATURE GLASS BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-2 

TRIPLE—DIODE TRIODE 
A"INIATURE TYPE 

;.GATE!., I": PGTENTIA.L CATHODES 

HEATER IK,IS 

6.3 VOLTS 450 MA. 
AC 0.~ DC 2P 

ANY MOUNTING POSITION 3P

IP 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9E 

K,IS 

THE 6T8A COM 9IN ES THREE HIGH PE P,V EANCE DIODES AND A HIGH MU TRIODE IN ONE 
ENVELOPE. ONE OF THE THREE DIODE PLATES HAS AN INDEPENDENT CATHODE PRO-
VIDING SATISFACTORY OPERATION IN 3ALANC F_D LOW IMPEDANCE DETECTOR CIR-
CUITS. THIS STRUCTURE PERN71T5 THE CONSTRUCTION OF AM.`FM RECEIVERS WITH A 
P1I NIMUM OF SWITCHING. THFP1"AL CHARACTERISTICS OF THE HEATER ARE CONTROL-
LED SUCH THAT HF_.ATER VOLTAGE SURGES DURING THE WA P.M-UP CYCLE ARE MINI-
MIZED PRO VIOEn IT IS USES-~ PITH OTH F_^ TYPES Y;HICH AP,E SI h1iLARLV CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

'.• I?"OUT h'I TNA
ShIELO ;41ELD 

TRIODE GRID TO PLATE _. ,. pf 

TRIODE INPUT '..0 / pf 
TRIODE OUTPUT _.._ 2.4 pf 
GRID TO ANY DIODE PLATE (MAx.) .034 •034 pf 
INPUT DIODE 1 3.H 3.8 pf 
INPUT DIODE 2 3.8 3.BB pf 
INPUT DIODE } 3.4 3.6 pf 
DIODE 2 CATHODE TO ALL %.5 8.5~ pf 

RATINGS 
INTERPR ~T E'? ;CCOROING TO DESIGN M4%IMUM iTSTEM 

HEATE.H VOLTAGE G,L15 VOLTS 

MAXIMUM PLATE VOLTAGE 33U VOLTS 

MAXIMUM POSITIVE DC GRID VOLTA GE G VOLTS 

MAXIMUM PLATE DISSIPATION 1,1 WATTS 

MAX RdUM DIGDE CURRENT FUR CONTINUOUS OPERATION (E A. FLATE) 5,5 NIA. 

MAX It.7UM HEATER —CATHODE VOLTAGE 

HEATER NEGATIVE WITH NtSPECT TG CATHODE jU VOLT 

(FOR 6T8A: 100 VOLTS) 

HEATER POSITIVE WITH RESPECT TO CATHODE 9O VOLT". 

(FOP 6T8A: 100 VOLTS) 

HEATER WARM—UP TIME (A PPROX.) "` ],Z .L! SECONDS 

CONTINUED ON FO LLOwING PAGE 

T UN G—SOL ELECTPIC INC. ELECTRON TUBE DIVISION eL00MP1EL D,'NEw JERSEY,- U. i.A uul r 1, _~F2 PLATE .F^`4 



6T8A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE ZOO 250 VOLTS 
GRID VOLTAGE -Z -3 VOLTS 

AMPLIFICATION FACTOR ~~ ~0 

PLATE RESISTANCE (APPROX.) 5L{ OOO 5$ OOO OHMS 

TRANSCONDUCTA NCE Z 3OO Z ZOO 4LMHOS 

PLATE CURRENT 0.$ 1.Q MA. 

AVERAGE DIODE CURRENT: (EACH SECTION) 

MEASURED WITH 5 VOLTS DC pPPLIEO 2O IAA. 

TRIODE UNIT AS RESISTANCE COUPLEC AMPLIFIER 

PLATE SUPPLY VOLTAGE 9O VOLTS 

CONTROL GRID VOLTAGE O VOLTS 

R LATE LOAD RESISTOR 22O OOO CHMS 

:ONTROL GRID RESISTOR lO.O ME60HMS 

INPUT CONDENSER O.07. µf 
OUTPUT CONDENSER 0.01 µf 
GRID RESISTOR OF FOLLOWING STAGE '-17O OOO OHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) Z 000 OHMS 

DISTORTION S PERCE":T 

OUTPUT VOLTAGE $.5 VCLT~ 

V ~LTAGE GAIN AT Opp CPS 35 

AWI7H E%TERNAL SHIELD 4j 15 CONNECTED TO PIN M7~ E%CEPT AS NOTED. 

BWITN EXTERNAL SHIELD 1315 CONNECTED TO PIN fj. 

CwITH EXTERNAL SNIELB fj15 CONNECTED TO PINS f4 AXD X5. 

# NEATER wAR N—UP TINE IS OEFIMED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO RE ACM 
804 OF ITS RATED VOLTAGE AFTER ADPLYI XG 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT COM SIST LNG 
OF THE TUBE NE aTER IX SERIES WITH A RFSI STANCE OF YaLUE 3 TINES THE XONINaL HEATER OP ER aTING 
RESISTANCE. 
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6T8A 
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6T8A 

TUNG•SOL 

RESISTANCE COUPLED AMPLIFIER 

R1 

MEG. 

Rg1 

MEG. 

Rc 

MEG. 

Ebb = 90 VOLTS ~ Ebb = 180 VOLTS EbD = 300 VOLTS 

Rk GAIN Eo Rk GAIN EO Rk GAIN EO 

O.1G A 0.10 5700 21 7 2400 29 18 1800 33 35 
0.10 a 0.24 6100 26 9 2700 34 23 2000 38 42 
0.24 A 0.24 9100 30 10 4300 40 24 3000 44 43 
0.24 a 0.51 10000 34 13 4700 45 31 3300 49 52 
0.51 a 0.51 15000 37 14 7500 u7 28 5600 51 50 
0.51 a 1 16000 40 16 8zCG 50 35 6200 55 60 
0.24 10 G.24 --- 31 5.0 --- 44 19 — 48 40 
0.24 10 0.51 — 37 I.0 49 27  52 52 
0.51 10 0.51 -- 39 7.5 -- 51 c2  54 44 
0.71 10 1 --- 42 lU -- 54 28  58 56 
A 
VALUE OF Rgl IS NOT CRITICAL. 

Rk TANEN TO NEAREST RMA vALUE FOR EACY CASE INSTEAD OE A9SOlUTE OPTIMUM VALUE. 

Eo IS RMS OU7 PUT AT 5% TOTAL MAR MONK DISTORTI O!i. 

LAIN MEASURED AT Eo = 2.0 VOLTS RMS OUTPUT. 

C 

Esig 

■ ■ 

R gl 

N k 

Ohms 

E bb 

NOTE: COUPLING CAPACITORS lCl SH OULO 
BE SELECTED TO GIVE OEGIREO 
E RE OUE NCY RESPONSE. Rk SHOULD 
BE AOE QUATE LY BY-PASSED. 

■ ■ 

 J 
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6U5/6G5 
TONG-SOL 

►L AT[ 
]1V T—) 

~ ~ 

T-9 

~I 165 
r •a. 

3 6-

rAa. 45 -
i 

YAa 

~~_ 

CATHODE RAY TUNING INDICATOR 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMPERE 

AC OR DC 

GLASS BULB 

SMALL 6 PIN BASE 

6R 

00TTOM VIEW 

THE TUNG-SOL 6U5/6G5 CONSISTS OF A CIRCULAR FLUORESCENT TARGET WITH AN 

INDICATING SHADOW CONTROLLED BY AN INTERNALLY CONNECTED REMOTE CUT-OFF 

TRIODE AMPLIFIER. WHEN THE 6U5/6G5 IS USED AS A TUNING INDICATOR, AVC 

VOLTAGE IS APPLIED TO THE TRIODE GRID. 

RATINGS 

MAXIMUM PLATE SUPPLY VOLTAGE 285 

MAXIMUM TARGET VOLTAGE 285 
MINIMUM TARGET VOLTAGE l0O 

MA%IMUM PLATE DISSIPATION 1.0 

tYPICAI OPERATING CONDITIONS AND CHARACTERISTICS 

voLTs 

voLrs 

VOLTS 

wAtr 

PLATE AND TARGET SUPPLY VOLTAGE LOO LOO 25O VOLTS 

TRIODE GRID VOLTAGE (OD SHADOW ANGLE,~A —8 —18.5 —22 VOLTS 

TR 100E GRID VOLTAGE 900 SHADOW ANGLE ~A Q O O VOLTS 

SERIES TRIODE—PLATE RESISTOR 0.5 •1 I ME GOMM 

TRIODE PLATE CURRENT (TRIODE GRID V.= O) 0.19 0.19 0.24 MA. 

TARGET CURRENT (TRIODE GRID V.= O•)R Z 3 4 MA. 

A 
IYATf 

D SURJf CT TO •IOE YAR IATIO■S. 

ROTE: THIS DOUBLE OA AROED TURE I 6U 5~G G51 TARES THE /LACE Of EITHER THE iU5 OR THE 6i5• IT IS 
IDF YT ICAI EIFC TR ICALIT 70 lOTN OF THEY. IT• IS AL50 USED TO RE ►IACE TT►f3 AT5 ARO 6N5• 

•Or. 11 
19♦1 

C OR7IRUED RE RT ►AGf 
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6U5I6G5 
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6U8 

TUNG•SOL 

TRIODE PENTODE 
MINIATURE TYPE 

~~ MAX 
.875" 

1.938" 
MAX 

2.188" 
MAX 

I I I I I 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-2 

COATED UNIPOT ENTIAL CATHODE 

FOR 

APPLICATION IN FM 

OR TV RECEIVERS 

ANV MOUNTING POSITION 
p G 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9AE 

THE 5U8 COMBINES TVvO ELECTRICALLY INDEPENDENT SECTIONS-A TRIODE AND A PENTODE IN 

THE 9 PIN MINIATURE CONSTRUCTION. BOTH UNIT$ ARE CAPABLE OF GOOD PERFORMANCE AT 

THE HIGH FREQUENCIES. THE TUBE MAY BE USED AS A LOCAL OSCILLATOR-PENTO~ MIXER IN 

FM OR TELEVISION RECEIVERS OR IN THE MANY COMBINED FUNCTIONS OF SUCH RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 
S HIELDA SHIELD 

PENTODE GRID 1 TO PENTODE PLATE: (PGl TO PP) MAX. -+ 0.007 ~ 

PENTODE INPUT: PGl TO (H+PK+PG2+PG3+I.S.) 5.0 
PENTODE OUTPUT: PP TO (H+PK+PG2+PG3+I.S.) 3.5 

PENTODE CATHODE TO HEATER: H TO (PK+p G3+I.5.) 3.0g

TRIODE GRID TO TRIODE PLATE: (TG TO TP) 1.8 
TRIODE INPUT: TG TO (TK+H+PK+pG3+~,S.) 2.8 
TRIODE OUTPUT: TP TO (TK+h+PK+PG3+I.S) 2.0 
TRIODE CATHODE TO HEATER (TK TO H) 3.OB

PENTODE GRID TO TRIODE,PLATE (PG TO TP) (MAX.) 0.20 

PENTODE PLATE TO TRIODE PLATE (PP TO TP) (MAX.) 0.02 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

0.015 pf 

5.0 pf 

2.6 pf 

3.0 pf 

1.8 pf. 

2.8 pf 

1.5 pf 

3.0 pf 

0.2 pf 

0.1 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 
HEATER WARM-UP TIME C 11 SECONDS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.310.6 VOLT 

MAXIMUM HEATER CATHODE VOLTAGE: (EACH UNIT) 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

TONG-SOL ELECT0.IC INC., ELECTRON TUBE DIVISION, fiL00MFl ELD, NEw JERSEY, U. 5. 0.. NOVEMBER 1, 1962 PL0.TE x6609 



6U8 

TUNG•SOL 
CONTINUED FROWN PRECEDING PAGE 

—~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PENTODE PLATE VOLTAGE 330 VOLTS 

TRIODE PLATE VOLTAGE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 

PENTODE PLATE DISSIPATION 3.0 WATTS 

GRID 2 DISSIPATION: " 

FOR VOLTAGES UP TO 165 VOLTS 0.55 WATTS 

FOR VOLTAGES BETWEEN 165 & 330 VOLTS SEE RATING CHART 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 
POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 
TRIODE PLATE DISSIPATION 2.5 WATTS 

PENTODE GRID 1 CIRCUIT RESISTANCE: 
WITH CATHODE BIAS 1.0 MEGOHM 

WITH FIXED BIAS 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CL A55 A AMPLIFIER 
1 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE ---- 110 VOLTS 

GRID i VOLTAGE -1.0 -1 .0 VOLTS 

TRANSCONDUCTANCE 7500 5000 µMHOS 

PLATE CURRENT 13.5 9.5 MA. 

GRID 2 CURRENT ---- 3.5 MA. 
PLATE RESISTANCE (APPROX,) ---- 0.2 MEGOHM. 
AMPLIFICATION FACTOR 40 ----
GRID 1 VOLTAGE (APPROX.) FOR 16=20µA -9 -E VOLTS 
ZERO BIAS TRANSCONDUCTANCE 

(WITH E6=100 V, Ec2=70 V)' ---- 5500 µMHOS 

A 
EXTERNAL SHIELD,315 CONNECTED TO PIN 4. 

B 
EXTERNAL SHIELD 315 CONNECTED TO PIN 6. 

THE 6U8A CURVES ALSO APPLY FOR THE 6U8. 

—~ INDICATES A CHANGE. 

~ INDICATES AN ADDITION. 



6U8A 

TUNG•SOL 

TRIODE PENTODE 
MINIATURE TYPE 

.875' 
MAX 

1.938' 
MAX 

2.188' 
MAX 

I ~ I I 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-2 

COATED UNIPOT ENTIAL CATHODE 

FOR 

APPLICATION IN FM 

OR TV RECEIVERS 

ANY MOUNTING POSITION 
p G 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9AE 

THE 6U8A COMBINES TWO ELECTRICALLY INDEPENDENT SECTIONS- A TRIODE AND A PENTODE IN 

THE 9 PIN MINIATURE CONSTRUCTION. BOTH UNITS ARE CAPABLE OF GOOD PERFORMANCE AT 

THE HIGH FREQUENCIES. THE TUBE MAY BE USED AS A LOCAL OSCILLATOR-PENTODE MIXER IN 

FM OR TELEVISION RECEIVERS OR IN THE MANY COMBINED FUNCTIONS OF SUCH RECEIVERS. 

THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 

SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 

WHICH ARE SIMILARLY CONTROLLED, 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 
S HIELDA SHIELD 

PENTODE GR3D 1 TO PENTODE PLATE: (PG1 TO PP) MAX. ~~ 0.007 --► 
PENTODE INPUT: PGl TO (H+PK+PG2+PG3+I.S.) 5.0 
PENTODE OUTPUT: PP TO (H+PK+PG2+PG3+I.S.) 3.5 
PENTODE CATHODE TO HEATER: H TO (PK+PG3+I.S.) 3.0 6
TRIODE GRID TO TRIODE PLATE: (TG TO TP) 1 .8 

TRIODE INPUT: TG TO (TK+H+PK+pG3+~,S.) 2.8 

TRIODE OUTPUT: TP TO (TK+h+PK+PG3+I.S) 2.0 
TRIODE CATHODE TO HEATER (TK TO H) 3.0 6

PENTODE GRID TO TRIODE PLATE (PG TO TP) (MAX.) 0.20 

PENTODE PLATE TO TRIODE PLATE (PP TO TP) (MAX.) 0.02 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

0.015 pf 
5.0 pf 

2.6 pf 
3.0 pf 

1.8 pF 

2.8 pf 
1.5 pf 

3.0 pf 

0.2 pf 

0.1 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 
HEATER WARM-UP TIME C I1 SECONDS 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 450130 MA. 
VOLTAGE OPERATION 6.30.6 VOLTS 

NAXIMUM HEATER CATHODE VOLTAGE: (EACH UNIT) 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMfI ELD, NEW JERSEY. U.S.A. NOVEMBER 1, 1952 PLATE v5510 



6U8A 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PENTODE PLATE VOLTAGE 330 VOLTS 

TRIODE PLATE VOLTAGE 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

PENTODE PLATE DISSIPATION 3.0 WATT 

GRID 2 DISSIPATION: ` 
FOR VOLTAGES UP TO 165 VOLTS 0.55 WATTS 

FOR VOLTAGES BETWEEN 165 & 330 -VOLTS SEE RATING CHART 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 

TRIODE PLATE DISSIPATION 2.5 WATTS 

PENTODE GRID 1 CIRCUIT RESISTANCE:' 
WITH CATHODE BIAS 1.0 MEGOHM 

WITH FIXED BIAS 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A AM PLI FIFR 
1 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE ---- ' 10 VOLTS 

GRID 1 VOLTAGE -1.0 -1 .0 VOLTS 

TRANSCONDUCTANCE 7500 5000 µMHOS 

PLATE CURRENT 13.5 9.5 MA. 

GRID 2 CURRENT ---- 3.5 MA. 

PLATE RESISTANCE (APPROX,) ---- 0.2 MEGOHM 

AMPLIFICATION FACTOR 40 ----

GRID 1 VOLTAGE (APPROX.) FOR 16=20µA -9 -B VOLTS 

ZERO BIAS TRANSCONDUCTANCE 

(WITH E6=100 V; Ec2=70 V)' ---- 5500 µMHOS 

A 
EXTERNAL SHIELD 315 CONNECTED TO PIN 4. 

B 
EXTERNAL SHIELD 315 CONNECTED TO PIN 6. 

HEATER WARM-UP TIME IS DE PINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH BO % OF ITS RATED VOLTAGE AFTER APPLYING d TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

—+ INDICATES A CHANGE. 

~ INDICATES AN ADDITION. 
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6U8A 
PENTODE UNIT 

MIXER CHARACTERISTICS 
WITH 

SEPARATE .OSCILLATOR EXCITATION 

Et = 6.3 Volts 
Eb = ECz = 150 Volts DC 
EC3 = 0 Volts 
RC1 = 270 000 Ohms 

Ib 

---- 9c 

1750 17.5 

~,~— ~_ _ 
~~ / ~ 

/ ~ 1500 15.0 

~— .~ 
h 

~~ 
N 

1250~12.5w 
~ 1 

d
~ ~' W 

v a 

n ~ 

~+ 

~~F ~ a 

.~~ ~ ~~ I 
% " ~~ 1000 10.0^, W U 

~) 
))

Z v 

P = ~ 
a/ / c o s 
c~ 

2 

v , Cm5 

-_
 

O
 

~
 

V
 

O
 

O
 

~
 O
 

C
O
N
V
E
R
S
I
O
N
 
TR

AN
S~

O 
N

 
~ 

V
 

tJ
~ 

O
 

~
 

P
L
A
T
E
 
(
I
b
)
 O
R 

~R
 

v / /~ 

~ 4

3

Irms'~ Y ~, —/~ 

/
1 / 

/ ~ /~ 

/ 3V~r~s—_ 

/ 

'~~_~ 

~ / 

/ ~/ 
j
/ 

Ou v 
~~ ~ 

-12 5 -10 0 
GRID 

-7.5 
#I DC SUPPLY 

-5 0 
VOLTS 

-2 5 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOONFI ELD, NEW JERSEY, U. S.A„ NOV ENBER 1, 1162 PLATE +F6611 



6U8A 

6U8A 
PENTODE UNIT 

MIXER CHARACTERISTICS 
WITH 

SEPARATE OSCILLATOR EXCITATION 

Ef = 6.3 Volts 
Eb = 150 Volts 
E~1 = 0 DC Supply 
Eon = 0 Volts 
R~1 = 270 000 Ohms 
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PENTODE UNIT 
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TENTATIVE DATA Csv3) 6V3A 

7" `- 
e 

MAX. 

T-62 

III II 

TD

2 4
MAX. IX 

3 ie 
MAX. 

 —~ 

GLASS BULB 

TUN6•SOL 

D I ODE 
MINIATURE TYPE 

.COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.75 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

98D 

THE 6V3A IS A HEATER CATHODE TYPE DIODE, DESIGNED FOR USE AS A DAMPING 
DIODE IN TELEVISION SWEEP CIRCUITS. IT MAY ALSO BE USED AS A HALF-WAVE 
RECTIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

HEATER TO CATHODE 1.5 µ!1 f 

RATINGS 
INTERP RETEO ACCORDING TO OE51 GN CENTER SYSTEM 

DAMPER SERVICEA

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PEAK HEATER CATHODE VOLTAGE (HEATER NEGATIVE)BC 6. 750 VOLTS 
MAXIMUM PEAK INVERSE VOLTpGE BC () 000 VOLTS 

MAXIMUM STEADY STATE PEAK CURRENT 600 MA. 

MAXIMUM DC OUTPUT CURRENT 135 MA. 

HALF-WAVE RECTIFIER 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM AC PLATE VOLTAGE (RMS) 350 VOLTS 
MAXIMUM DC OUTPUT CURRENT 125 MA. 

AVERAGE TUBE DROP (AT 150 MA.) Z4 VOLTS 

FILTER INPUT CAPACITOR 2O µfa. 
MINIMUM TOTAL EFFECTIVE PLATE SUPPLY VOLTAGE 145 OHMS 

A 
ABSOLUTE MAXIMUM RATINGS ARE THE LIMITING VALUES ANOVE WHICH THE SERVICEABILITY OF THE TUNE 
MAY BE IMPAIRED FROM THE VIEWPOINT OF LIFE AND SATISFACTORY PERFORMANCE. TH ERf fOR E. IN ORDER 
NOT TO EXCEED THESE ARSOLUTE RATINGS. THE EQUIPMENT DESIGNER NAS THE RESPONSIBILITY OF 
DETERMINING AN AVERAGE DESIGN VALUE FOR EACH RATING BELOW THE ABSOLUTE VALUE OF THAT RATING BY 
AN ANOU XT SUCH THAT TXE ABSOLUTE VALUES WILL NEVER BE EXCEEDED UNDER ANY USUAL CONDITION OF 
LINE VOLTAGE VARIATION, MANUFACTURING VARIATIONS I INCIUDIXG COMPDXEXT51 IN THE EQUIPMENT 
1 TSELF~ OR AOJU STYEXTS OF CONTROLS. 

BDC COMPONENT OF HEATER-CATHODE VOL TA6E SHOULD XOT E%GEED 750 VOI TS WITH NEATER NE GA Ti VE WITH 

RESPECT TO CATHODE. 

CTMIS RATING IS AP PLILABLE WHERE THE DURAiI OX OF THE VOLTAGE PULSE DOES NOT EXCEED 15S OF OXE 

SLANNI NG CYCLE OR 10 MICRO-SECONDS. 

 1
TOIIG- 50l ELECTRIC IMD. ELECTRON TOBE OIVI SION BLOONFIELO, MEW JERSEY, U.S.A. DECEMBER 1, 1954 PLATE /4196 





TENTATIVE DATA 6V6GTA 

i 

fIs
MAX. 

Illlll 
9X

132
MAX. 

GLASS BULB 
THE 6V6 GTA IS A BEAM POWER AMPLIFIER DESIGNED FOR SERVICE IN THE OUTPUT 
STAGE OF 450 MA. SERIES HEATER OPERATED TV RECEIVERS. IT HAS HIGH POWER 
SENSITIVITY AND HIGH POWER OUTPUT WITH COMPARATIVELY LOW SUPPLY VOLTAGE. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 
OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6V6 GT. 

DIRECT INTERELECTRODE CAPACITANCES 

24 
MAX. 

3~ 
MAX 

TUN6•SOL 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6,3 VOLTS 0.45 AMP. 

AC OR DC 

GRID TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K}GZ}G3) 

OUTPUT: P TO (H}K}G2}G3) 

ANY MOUNTING POSITION 

RATINGS 
I NTERPR ETEO ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 
TOTAL DC AND PEAK 

NEATER NEGATIVE WITH RESPECT TO CATHODE: 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 
CATHODE BIAS OPERATION 

Borro~ v I Ew 
INTERMEDIATE SHELL 

7 PIN OCTAL 
7S 

0.7 µµf 
9.0 µµf 
7.5 µµf 

6,3 voLTs 

100 VOLTS 
ZOO VOLTS 

ZOO VOLTS 

315 voLTs 
285 voLTs 
12 WATTS 

2 WATTS 

O.1 MEGONM 
O.5 MEGOHM 

VERTICAL DEFLECTION AMPLIFIER — TRIODE CONNECTIONAB

HEATER VOLTAGE 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DC PLATE VOLTAGE 

PEAK POSITIVE VOLTAGE (PBSOLUTE MAXIMUM) 

PLATE DISSIPATIONC

PEAK NEGATIVE GRID VOLTAGE 

AVERAGE CATHODE CURRENT 

PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTAN*E (CATHODE BIAS) 
HEATER WARM- UP TIME (APPROX.) 

AALL VALUES ARE EVALV ATED OX OESI GN CENTER SYSTEM E%CEPT WN ERE ABSOLUTE MA%I MUM IS STATED. 

BFOR OPERATION IX A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IX "STANDARDS OF G000 ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATION 51 FEDERAL COMMUNICATIONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PUI SE NOT TO E%GEED 154 OF A SCANNING CYCLE. 

C IN STAGES OPERATING WITH GRID-LEAK BIAS r AN ADEQUATE CATXOOE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT iME TUBE IN THE ABSENCE OF EXCITATION. 

* NEATER WARN-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS TXE NEATER TO REACH 

BOS OF ITS RATED YOL TAGE AFTER APPLYING 4 TIMES RATED NEATER VOI TA GE TO A GI RLUIT CONSISTING 

OF TXE TUBE HEATER IN SERIES WI TN A RESISTANCE OF VALUE j TIMES THE NOYI NAL NEATER OPERATING 
RESISTANCE. 

CONTINUED OX FOCI OWING PAGE 

6.3 
315 
1200 

9 
250 
35 
105 
2.2 
11.0 

V OITS 

VOL TS 

VOL"TS 

WATTS 

VOLTS 

MA. 

MA. 

MEGOHMS 
SECONDS 

J 

TUNG-SQL ELECTRIC IXL. ELECTRON TUBE 0 M(STBM p16bY F~1 EL D, NEW JEft SE T, U. S. p. ,AUGUST 1, 1956 PLATE N4744 



6V6GTA TENTATIVE DATA 

TUNc•so~ 
CONTINUED FRDM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - SINGLE TUBE 

HEATER VOLTAGE F),3 6,3 6,3 VOLTS 
HEATER CURRENT 0.45 0,45 0.45 AMP. 

PLATE VOLTAGE 180 250 315 VOLTS 

GRID #2 VOLTAGE 1$0 250 225 VOLTS 

GRID #1 VOLTAGE -8.5 —1'2.5 —13.0 ~ VOLTS 

PEAK AF GRID #1 VOLTAGE H.5 1'2.5 13.0 VOLTS 

ZERO—SIGNAL PLATE CURRENT 29 115 34 MA. 

MAXIMUM—SIGNAL PLATE CURRENT 3O 47 35 MA. 

ZERO—SIGNAL GRID #2 CURRENT 3 4.5 2.2 MA. 

~ MAXIMUM—SIGNAL GRID #2 CURRENT 4 ~ - 6 MA. 

PLATE RESISTANCE (APPROX.) 50 000 5O 000 SO 000 OHMS 

TR ANSCONDUCTANCE 3 7OO 4 lOO 3 75O (LMHOS 

LOAD RESISTANCE 5 50O 5 000 $ SOO OHMS 

MAXIMUM—SIGNAL POWER OUTPUT 2 4. rj 5.5 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) 8 8 12 PERCENT 

CLASS Al AMPLIFIER — PUSH—PULL 
UNLESS OTHERWISE SPECIFIED, VALUES ARE FOR TWO TUBES. 

HEATER VOLTAGE 6,j 6.3 VOLTS 

HEATER CURRENT 0,45 0,!{Ej AMP. 

PLATE VOLTAGE 25Q 2HS VOLTS 

GRID #2 VOLTAGE 25O 2HS VOLTS 

GRID #1 VOLTM GE —ZS —Z9 VOLTS 

PEAK AF GRID #1 TO GRID #1 VOLTAGE 3O 3H VOLTS 

2ER0—SIGNAL PLATE CURRENT 7O 7O MA. 

MAXIMUM—SIGNAL PLATE CURRENT ~9 92 MA. 

ZERO—SIGNAL GRID #2 CURRENT 5 4 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT 13 13. Fj MA. 

PLATE—TO—PLATE LOAD RESISTANCE lO 000 H OOO OHMS 

MAXIMUM—SIGNAL POWER OUTPUT lO Z4 WATTS 

TOTAL HARMONIC DISTORTION 5 3. rj PERCENT 

CLASS Al AMPLIFIER — TRIODE CONNECTION 

HEATER VOLTAGE 6,3 VOLTS 

HEATER CURRENT G.45 AMP. 

PLATE VOLTAGE 25O VOLTS 

GRID VOLTAGE —12.5 VOLTS 

PLATE CURRENT 49.5 MA. 

TRANSCONDUCTANCE jF 000 ~ILMHOS 

AMPLIFICATION FACTOR 9•H 
PLATE RESISTANCE (APPROX.) 1 960 OHMS 
GRID VOLTAGE FOR I b = O.5 MA. (APPROX.) -36 VOLTS 
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Eq = 6.3 Volts 
Eb = 250 Volts 
ECz
EC1

= 250 Volts 
= -12.5 Volts 

15 

Te
d 

L
oa

d Esig = 8.8 Volts RMS 

o
)
 -
 W
A
T
T
S
 -- ti ~ 

s 

F- ;~ 
v-

10 ~ 2 `_ o N 
0 

aim 
a H' 

S
I
G
N
A
L
 V
O 

HA
RM

ON
IC

 

c
n
 

3` 
/~ 

~
~
 

PO
WE
R 

OU
TP

I 

00 2 5 5 0 7_5 10 0 
0 

LOAD RESISTANCE KILOHMS (RL) - 

100 

w 
W 

a 

J 75 

s 

~ 50 
0 

0 
v 25 

a 

6V6GTA 

Ep = 6.3 Volts 
Eb = 250 Volts 
EC2 = 250 Volts 
EC1 = -12.5 Volts 
Es ig = 8.8 Volts RMS 

Ib 

lcz 

0 
0 2 5 5.0 7 5 10 0 

LOAD RESISTANCE (RL) - KILOHMS 

12 5 



6W4GT 

TYNO•=OL 

DIODE 

~~ 

I 
i 
f 

"~ 

T-9 
MAX. 

~CU 

9" 
132 

MAX. 

suss BULB 

5" 
361
MAX. 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION BOTTOM YIEM 
SM ORT INTERMEDIATE 
SMELL 6 PLN OCTAL 

4LG 

PINS i1~2.4 { 6 SMALL 
MOT BE USED AS TIE 

POINTS 

THE 6W4GT IS A HALF-WAVE HIGH VACUUM RECTIFIER DESIGNED ESPECIALLY FOR 
USE AS A DAMPING DIODE IN TELEVISION DEFLECTION CIRCUITS. IT CAN ALSO BE 
USED IN CONVENTIONAL RECTIFIER APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

HEATER TO CATHODE: H TO K 7.O µµf 
CATHODE TO PLATE AND HEATER: K TO (P}H) j3 µµF 
PLATE TO CATHODE AND HEATER: P TO (K}H) C).O µµf 

RATIN83A 
1 NTERPRETEO ACCOR OtNG TO RNA STAN DARO YB-210 

N 

DAMPER DIODES

HEATER VOLTAGE G.3 VOLTS 

HEATER CURRENT j.2 AMP. 

MAXIMUM PEAK INVERSE PLATE VOI TA GE (ABSOLUTE MAXIMUM) 3 650 VOLTS f 

MAXIMUM BEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE (ABSOLUTE MAX.) 

50O VOLTS » DC 
TOTAL DC AND PEAK 2 300 VOLTS r 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC jOO VOLTS 4{ 

TOTAL DC AND PEAK 3OO VOLTS BN 

MAXIMUM DC PLATE CURRENT j25 MA. 

MAXIMUM PEAK PLATE CURRENT 7JO MA. ~-

MAXIMUM PLATE DISSIPATION 3.Fj WATTS 

TUBE VOLTAGE DROP (WITH TUBE 
CONDUCTING 25p MA.J Z1 VOLTS 

ADESIGM CENTER YALUES EXC EfT YMERE ABSOLUTE YAXIYUY IS STATED 

Bf OR OP ER ATIOM IN A 525-LINE. j0-FRAME ST STEP AS DESCRIBED IM "STANDARDS OF GOOD ENGINEERING 
I pACTICE FOR TELEVISION STATIONS: FEDER AI COYNUNICAT IOXS COYYISSI ON". -THE DU TT CT CLE OF iME 
NORIZONTAL VOLTAGE PULSE NOT TO ExCEEO lgf OF A SCAN NIMG LT CIE. PORER REtTIf IER OPERATION IS 
MOT RECOYME NDEO. 

-►INDI GATES A LNANGE. 

7r INDICATES AN AD PI TION. 

TUN G-SOL ELECTRIC INC. EL ELTRON TUBE DIYI SION MEtApN. NER JERSEY. U.S.A. DECEYNER 1. 19gj lI ATE 1j 500 
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6W6GT 

TUNO•i0L 

BEAM PENTODE 

1.188 
MAX 

COATED UNIOPTENTIAL CATHODE 

~~ FOR USE AS A VERTICAL 

T-9 2.750" DEFLECTION AMPLIFIER 

MAX 

3.312" -IN TV RECEIVERS 

MAX 

AC OR DC 

MIt

~

AJX

~ ANY MOUNTING POSITION 
IUIIU~ 

GLASS BULB 
INTERMEDIATE SHELL OCTAL 

86-81 OR B7-7 
OR 

SHORT INTERMEDIATE 
SHELL OCTAL 
86-84 OR 87-59 

OUTLINE DRAWING 
JEDEC 9-il OR 9-11 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7AC 

THE 6W6GT IS A BEAM PENTODE POWER AMPLIFIER DESIGNED SPECIFICALLY FOR USE AS A VER-

TICAL SCANNING OUTPUT TUBE IN TELEVISION RECEIVERS. 

DIRECTINTERELECTRODECAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE: (G1 TO P) 
INPUT: Gl TO (H+K+G2+G3) 

OUTPUT: P TO (H+K+G2+G3) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

0 8 pf 

15.0 p4 

9.0 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1200 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3±0.6 VOLTS 

CURRENT OPERATION 1200 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

 J 
TUNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION. 9LOOMFI ELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1962, PLATE k6574 



6W6GT 

TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

-► MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-Y39 

CLASS Ai AMPLIFIER 

PLATE VOLTAGE 330 VOLTS 
GRID2 VOLTAGE 165 VOLTS 
PLATE DISSIPATION 12 WATTS 
GRID 2 DISSIPATION 1.35 WATTS 
GRID 1 CIRCUIT RESISTANCE: 

FIXED BIAS 0.1 MEGOHM 
CATHODE BIAS 0.5 MEGOHM 

VERTICAL DEFLECTION AMPLI FIER
A,B

TRIODE 
CONNECTED 

PENTODE 
CONNECTED 

DC PLATE VOLTAGE 330 330 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE 1200 1500 VOLTS 

DC GRID 2 VOLTAGE 165 VOLTS 

PLATE DISSIPATION 8.5 8 WATTS 

GRID 2 DISSIPATION 1.2 WATT 

PEAK NEGATIVE PULSE GRID 1 VOLTAGE 275 275 VOLTS 
AVERAGE CATHODE CURRENT 65 65 MA. 

PEAK CATHODE CURRENT 195 195 MA. 
GRID 1 CIRCUIT RESISTANCE 

CATHODE BIAS 2.2 2.2 MEGOHMS 

~ INDICATES A GMANG F.. 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER -SINGLE TUBE 

PLATE VOLTAGE 110 200 VOLTS 

GRID 2 VOLTAGE 110 125 VOLTS 

GRID 1 VOLTAGE -7.5 ---- VOLTS 
CATHODE BIAS RESISTOR ---- 180 OHMS 
PEAK AF GRID 1 VOLTAGE 7.5 8.5 VOLTS 

PLATE RESISTOR (APPROX.) 13,000 28,000 OHMS 
TRANSCONDUCTANCE 8,000 8,000 µMHOS 
ZERO-SIGNAL PLATE CURRENT 49 46 MA. 
MAXIMUM-SIGNAL PLATE CURRENT (APPROX.} 50 47 MA. 
ZERO-SIGNAL GRID 2 CURRENT 4.0 2.2 MA. 
MAXIMUM-SIGNAL GRID 2 CURRENT (APPROX.) 10 8.5 MA. 
LOAD RESISTANCE 2,000 4,000 OHMS 
TOTAL HARMONIC DISTORTION 10 10 PERCENT 
POWER OUTPUT 2.1 3.8 WATTS 

TRIODE CONNECTION 

PLATE VOLTAGE 225 VOLTS 
GRID VOLTAGE •30 VOLTS 
AMPLIFICATION FACTOR 6.2 

PLATE RESISTANCE (APPROX.) 1,600 OHMS 
TRANS CON DUCTANCE 3,800 µMHOS 
PLATE CURRENT 22 MA. 
GRID VOLTAGE FOR 16=0.5 MA. (APPROX.) -42 VOLTS 

ATRIODE CONNECTION -GRID lt2 TIED TO PLATE. 

BFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SCANNING CYCLE. 



6W6GT 

•6W66T 
PENTODE CONNECTION 

Ef = 6.3 Volts 
ECz = 125 Volts 
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6X4 

MAX 

TUNG•SOL 

MINIATURE TYPE 

.750"~J 

2.625" 
MAX 

  i 
2.375" 
MAX 

2.094" 
MAX 

GLASS BULB 

MINIATURE BUTTON 

i PIN BASE Ei-1 

OUTLINE DRAWING 

J EDEC 5-3 

COATED UNIPOTENTIAL CATHODE 

FULL WAVE RECTIFIER 

ANY MOUNTING POSITION 

NC 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 5BS 

THE 6X4 IS A HEATER-CATHODt T1PE POWER RECTIFIER IN THE MINIATURE CON-
STRUCTIpN. ITS LOW VOLTAGE DROP AND SMALL SIZE ADAPT IT TO USE WITH 
VIBRATOR-TYPE INVERTERS IN AUTOMOBILE RECEIVERS. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STAN DARO RS-2j9 

AVERAGE CHARACTERISTICS (.3 VOLTS (OO MA. 

TUBE VOLTAGE DROP (MEASURED WITH 

TUBE CONDUCTING 70 MA EACH PLATE) ZZ VOLTS 

MHATER SUPPLY LIMITS: 

VOLTAGE OPERATION p' 6.3tO.6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 45O VOLTS 

TOTAL DC AND PEAK 45O VOLTS 

HEATER P091TIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC ANO PEAK ZOO VOLTS 

~~MAXIMUM RATINGS 
DESIGN MAXIMUM VA IU ES - SEE EIA STANDARD RS-2j9 

PEAK INVERSE PLATE VOLTAGE 1Z5O VOLTS 

AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) SEE CHART I 

DC OUTPUT CURRENT EACH PLATE SEE CHART i 

STEADY STATE PEAK PLATE CURRENT EACH PLATE 

T SEE CHART I I) Q45 MA. 

TRANSIENT PEAK PLATE CURRENT EACH PLATE 

(SEE CHART I I I ) 1.1 AMP. 

VIBRATOR OPERATION (MINIMUM DUT Y~CYCLE OF 7~%) 
DC OUTPUT VOLTAGE (AT FILTER INPUT) 35O VOLTS 

OC OUTPUT CURRENT EACH PLATE 45 MA. 

IP 

 J 
T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELO. NEW JERSEY. U. S. A..N ARCH 1. 1962 PLATE WG 411 



6X4 

TUN0•30L 
!;ONTINU ED FROM PP,ECEDING PAGE 

—+ TYPICAL OPERATING CHARACTERISTICS 

FULL—WAVE RECTIFIER 

SINE HAVE 
OPERATION 

INPUT TO FILTER 

VIBRATOR 
OPERATION 

INPUT TO FILTER 

CAPACITOR CHOKE CAPACITOR 

AC PLATE SUPPLY VOLTAGE 

EACH PLATE (RMS)B 32 40U --- VOLTS 

INPUT CAPACITOR 10 --- LG µf 

INPUT CHOKE --- lO --- HENRYS 

EFFECTIVE PLATE SUPPLY 

IMPEDANCE EACH PLATE 525 --- OHMS 
DC OUTPUT CURRENT ~~ ]~ ~~ MA. 

DC OUTPUT VOLTAGE AT FILTER 

INPUT (APPRO%.) 31l) 340 24~ VOLTS 

A 
WN EN USED IN AUTOMOTIVE SERVICE FROM A 6 VOLT BATTERY SOURCE. THE PERMISSIBLE RANGE IN HEATER 
VOLTAGE IS FROM 5.0 TO 8.0 40 LT 5. 

B 
AC PLATE SUPPLY VOLTAGE IG MEASURED WITHOUT LOAD. 

-~ IN6I CATES A CHANGE. 

SIMILAR TYPE REFERENCE: Exceyt for heater ratings, the 6dq is identical 
to the i2%q. 
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6X4 

6X4 

RATING CHART I I 
50 

RECTIFICATION EFFICIENCY 
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BASED ON STEADY—STATE 

' PEAK PLATE CURRENT 

EACH PLATE OF 245 MA. 

AREA OF 
PERMISS BLE 
OPERATION 

~0 02 04 0.6 OS 1 0 
RECTIFICATION EFFICIENCY 
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RATING CHART I I I  ~
CAPACITOR INPUT 

BASED ON TRANSIENT 

PEAK PLATE CURRENT 

EACH PLATE OF 1.1 AMPS 

0 
0 100 200 300 400 500 
AC PLATE SUPPLY VOLTS (RMS) EACH PLATE - NO LOAD 

7 UNG-SOL ELECTRIC INC., ELECTRON TUBE DIYISION, BLOONFIELD, NEW JERSEY, U. S.A.. NARCH 1, 1962 PLATE X6412 
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6X5GT 

MAX 

TUNG•SOL 

FULL WAVE HIGH VACUUM RECTIFIER 

1.188~~

,~ 
T-9 

1.281' 
~ MAX ~' 

i 
2.750' 
MAX 

3.312' 
MAX 

i
GLASS BULB 

INTERMEDIATE SHELL 

6 PIN OCTAL BASE E6-8 
OUTLINE DRAWING 

JEDEC 9-11 

UNIPOT ENTIAL CATHODE 

FOR 

RECTIFIER SERVICE IN 

BATTERY OPERATED OR 

AC RECEIVERS 

NC K 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 65 

THE 6X5GT IS DESIGNED FOR SERVICE IN STORAGE BATTERY OR AC OPERATED RECEIVERS. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 MA. 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 6.3±0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 450 VOLTS 

TOTAL DC AND PEAK 450 VOLTS 

HEATER POSITIVE WITH RES PECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

~ MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PEAK INVERSE PLATE VOLTAGE 1250 VOLTS 

STEADY-STATE PEAK PLATE CURRENT (see mttng chart 2) 245 MA. 

TRANSIENT PEAK PLATE CURRENT PER PLATE (see rating chart 3) 1.1 AMP' 

DC OUTPUT CURRENT PER PLATE (see rating chart 1) 

AC PLATE VOLTAGE PER PLATE (RMS): 
CAPACITOR INPUT (aee rating chart 1) 

CHOKE INPUT (see rating chart 1) 
VIBRATOR OPERATION (MIN. DUTY CYCLE OF 75%): 

DC OUTPUT VOLTAGE AT FILTER.IN PUT 350 VOLTS 

DC OUTPUT CURRENT PER PLATE 45 MA. 

TUN G-SOL ELECTRIC INC., ELECTRON TUBE D191SION, BLOOMFI ELO, NEW JERSEY, U.S.A., OCTOBER 1, 7962 PLATE #658fi. 



6X5GT 

TUNc•sc~ 
CONTINUED FROM PRECEDING PAGE 

~ TYPICAL OPERATING CHARACTERISTICS 
FULL-WAVE RECTIFIER 

CAPACITOR INPUT TO FILTER: 

SINE-WAVE 

OPERATION 

VIBRATOR 

OPERATION 

AC PLATE VOLTAGE PER PLATE (RMS, NO LOAD) 325 VOLTS 

INPUT CAPACITOR 10 10 µf 
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE 

PER PLATE 525 OHMS 

DC OUTPUT CURRENT 70 70 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT (APPROX.) 310 240 VOLTS 

CHOKE INPU7 TO FILTER: 

AC PLATE VOLTAGE PER PLATE (RMS, NO LOAD) 400 VOLTS 
INPUT CHOKE 10 HENRYS 
DC OUTPUT CURRENT 70 MA. 

-DC OUTPUT VOLTAGE AT FILTER INPUT (APPROX.) 340 VOLTS 

TUBE VOLTAGE DROP AT 70 MA. PER PLATE 22 VOLTS 

A 
WHEN THE HEATER IS OPERATED IN AUTOMOTIVE SERVICE FROM A 6-VOLT BATTERY SOURCE, THE PERMIS-

SIBLE RANGE IN HEATER VOLTAGE IS FROM 5.0 TO 8.0 VOLTS. 

~ INDI CAT FS A CNANG E. 
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DC PLATE VOLTS 
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RATING CHART 2 
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HEATER: RATED 

TRANSIENT PEAK PLATE CURRENT PER PLATE=1.1 AMPERES 

PLATE-SUPPLY RESISTANCE PER PLATE=RSEC+N2RPRI+~A 
WHERE RSEC-DC RESISTANCE OF TRANSFORMER 

SECONDARY PER SECTION 

RPR1= DC RESISTANCE OF TRANSFORMER 
PRIMARY 

RA= DC RESISTANCE OF ADDED SERIES 

RESISTANCE PER PLATE 
N=TRANSFORMER VOLTAGE STEP-UP 
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6X8, 6X8A 

TUNG•SGL 

TRIODE PENTODE 
MINIATURE TYPE 

.875 

.750 

7 IBB 
MA% 

GLASS BULB 
MINIATURE BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6•Z 

FOR 

USE AS A COMBINED OSCILLATOR 

AND MIXER TUBE IN T.V. RECEIVERS 

2 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9AK 

THE 6X8 AND 6X6A ARE MULTI-UNIT TUBES USING THE 9 PIN MINIATURE CONSTRUCTION. THEY 

CONTAIN AMEDIUM-MU TRIODE AND ASHARP-CUTOFF PENTODE IN ONE ENVELOPE. THEY ARE 

DESIGNED PRIMARILY FOR USE AS COMBINED OSCILLATORS AND MIXER TUBES IN TELEVISION 

RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THE ORDER OF 40 MC. THEY ARE 

ESPECIALLY SUITABLE FOR USE IN AM/FM RECEIVERS. THERMAL CHARACTERISTICS OF THE 

HEATER OF THE 6XBA ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 

WARM-UP CYCLEARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 

CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

SHIELD 
WITH A WITHOUT 

SHIELD 

PENTODE GRID 1 TO PENTODE PLATE: (PGl TO PP) MAX. 0.06 0.09 pf 

PENTODE INPUT: PGl TO (H+K+PG2+PG3) ~ 4.8 ~ 4.6 pf 

PENTODE OUTPUT: PP TO (H+K+pG2+PG3) --~ 1.6 —~ 0.9 pf 

CATHODE TO HEATER: (K TO H) ~ 6.56 —~ 6.5 pf 

TRIODE GRID TO TRIODE PLATE: (TG TO TP) ~ 7.5 ~ 1.5 pf 

TRIODE INPUT: TG TO (H+K) —~ 2.4 —~ 2.0 pf 

TRIODE OUTPUT: TP TO (H+K) 1.0 0.5 pf 
PENTODE GRID 1 TO TRIODE PLATE (PGl TO TP) MAX. ~ 0.04 —~ 0.05 pF 

PENTODE PLATE TO TRIODE PLATE: (PP TO TP) MAX. ~ 0.008 --j 0.05 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

HEATER WARM-UP TIME C (FOR 6XBA ONLY) 11 SECONDS 

LIMITS OF APPLIED VOLTAGE 6.3'_0.6 VOLTS 
LIMITS OF SUPPLIED CURRENT (6XBA ONLY) 600*40 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK -~ 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC ~ 100 VOLTS 

TOTAL DC AND PEAK --~ 200 VOLTS 

7uNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELD, NEW JERSEY, U. S. A.. JUNE 1, 1969 lLA TE *6135 



6X8, 6X8A 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
—9 DESIGN MAXIMUM VALUES -SEE EIA STANDARD R5~439 

PENTODE PLATE VOLTAGE 275 VOLTS 

TRIODE PLATE VOLTAGE 275 VOLTS 
GRID 2 SUPPLY VOLTAGE 275 VOLTS 
GRID 2 VOLTAGE SEE RATING CHART 

PENTODE PLATE DISSIPATION 2.3 WATTS 

TRIODE PLATE DISSIPATION 1.7 WATTS 
GRID 2 DISSIPATION - UP TO 138 VOLTS 0.45 WATTS 
POSITIVE DC GRID I VOLTAGE 0 VOLTS 
POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 

ATYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 

GRID 3 VOLTAGE CONNECTED TO PIN 6 AT SOCKET 

GRID 2 VOLTAGE 125 VOLTS 

GRID 1 VOLTAGE -1.0 -1.0 VOLTS 
PLATE CURRENT 12.0 9.0 MA. 
GRID 2 CURRENT 2.2 MA. 
TRANSCONDUCTANCE 6,500 5,500 {/MHOS 
PLATE RESISTANCE APPROX. 6,000 300,000 OHMS 
AMPLIFICATION FACTOR 40 ----
GRID 1 VOLTAGE APPROX. FOR Ib= 20pA. -7 -6.5 VOLTS 
ZERO BIAS TRANSCONDUCTANCE 

WITH Eb = 100 V; Ec2 = 70 V. 5,700 {rMHOS 

A 
EXTERNAL SHIELD 315 CONNECTED TO PIN b. 

B 
EXTERNAL SHIELD 315 CONNECTED TO PIN 9. 

C 
HEATER WARM-UP TIME IS UE FINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 80% OF ITS RATED VOLTAGE AFTER APPLYING 1 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

J 



6X8,6X8A 
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SEPARATE OSCILLATOR E%CITATION 

— Ef = 6.3 Volts / 
Eb = 150 Volts 

~ 

Ec~ 0 Volts 
Ec~ = 150 Volts 

/ ` 

- Rcs = 120000 Ohms 
Oscil lator Volts at 

/~ 
1(\

~— Grid #1 = 26 rms 
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ORID #I SUPPLY VOLTS 

TUN G-SOL ELECTRIC INC., ELECTRON TUBE OI VI SIGN, BLOOM fI EL D, NEW JERSEY, U.S.A., JUNE 1, 19fij PLATE a61j6 



6X8, 6X8A 
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TENTATIVE DATA 6X8, 6X8A 
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6X8,6X8A 
PENTODE UNIT 

SEPARATE OSCILLATOR EXCITATION ~""' 

—' Ef 6.3 Volts 
—`J Eb = 150 Volts 
---- Ec} 0 Volts 

EC2 = 150 Volts 
Ecc1 = 3.5 Volts 

---- 

Rci = 120000 Ohms _._ 

~0 2 3 4 5 

----- PEAK OSCILLATOR VOLTS 

10000 
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6XS,6X8A 
PENTODE UNIT 

— CONNECTED AS TRIODE 

Ef = 6.3 Volts 
— E = 150 Volts 
—' Grid #~ Connected to Cathode 

Grid M2 Connected to Plate 

-4 -3 -2 - 0 +I 

GRID VOLTS 

T UNG-SOL EIECTRIL IMC. ELECTRON TUBE DIVISION 3LOOMFIELD, NEw JER ̀.EY, U. S.A MAY 1, 1957 RL AiE x499+ 



6X8,6X8A TENTATIVE DATA 
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TRIODE UNIT 
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6XS,6XSA 
PENTODE UNIT 

Ef 6.3 Volts 
E~Z 150 Volts 
Eon 0 Volts 
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6Y6G 

TUNc•so~ 

BEAM POWER AMPLIFIER 

COATED UNIPOTENTICAL CATHODE 

FOR AUDIO OUTPUT STAGES 

OF RADIO RECEIVERS 

ANY MOUNTING POSITION 

GLASS BULB 

N EDIUM SN EIL 

7 PIN OCTAL BI-12 

J EDEC 14-9 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC lAC 

THE 6Y6G IS A BEAM POWER AMPLIFIER HAVING HIGH POWER SENSITIVITY ANG 
HIGH POWER OUTPUT AT COMPARATIVELY LOW DC SUPPLY VOLTAGES. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VA IU ES - SEE EIA STAN DARO RS-2j9 

AVERAGE CHARACTERISTICS G.3 VOLTS 1Z5O MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION (.3*O.( VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 180 VOLT 

HEATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

GRID #2 VOLTAGE 

PLATE DISSIPATION 

GRID #2 DISSIPATION 

GRID k1~CIRCUIT RESISTANCE 

FIXED BIAS 

SELF BIAS 

~INOICATES A CHANGE. 

SEE 

ZOO VOLTS 

-► ZOO VOLTS 

J5-C4 

1Z.Ej WATTS 

1,~5 WATTS 

O.1 MEGOHM 

O.5 MEGOHM 

C ONTINUEO ON FOLLOWING PAGE 

 J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIEID, NEw JERSEY, U. S. A.. OCTOBER 1, 1967 PLATE +16289 



6Y6G 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PEAK AF GRID #1 VOLTAGE 

PLATE RESISTANCE (APPROX.) 

lj5 

lj5 
- 1'). Fj

1j.5 
9jOO 

2OO 

1j5 
- I4 

14 
IH jOO 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

OHMS 

TR AN SCONDUCTANCE 7000 ]lOO µMHOS 

ZERO-SIGNAL PLATE CURRENT 58 61 MA. 

MAXIMUM-SIGNAL PLATE CURRENT (O (( MA. 

ZERO- SIGNAL GRID #2 CURRENT j.5 2.2 MA. 

MAXIMUM- SIGNAL GRID #2 CURRENT 11.5 9 MA. 

LOAD RESISTANCE 2000 2E)OO OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) 1O LO PERCENT 

POWER OUTPUT j,6 ( WATTS 

200 

6Y6G 

Et = 6 3 Volts 
EGZ 135 volts 

w 
w 150 a 
a 
J 
J 
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100 
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~ 50 
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20 

,~ 25 

100 200 300 400 

PLATE VOLTS (Ey) 



6Y6G 

6Y6G 

Ef = Volts 6.3 
Eb = 135 Volts 
EcZ= 135 Volts 

Ec1 =-13.5 Volts 5 
vy Esl9 = 9.5 Volts RMS Po 
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6Y6GA 

~  TUNG•SOL  ~ 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.25 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

SHORT MEDIUM SHELL 
'J PIN OCTAL 

75 

THE 6Y6GA IS A BEAM POWER AMPLIFIER HAVING HIGH POWER SENSITIVITY AND 
HIGH POWER OUTPUT AT COMPARATIVELY LOW DC SUPPLY VOLTAGES. EXCEPT FOR 

ITS T-12 ENVELOPE THE 6Y6GA IS IDENTICAL TO THE 6Y6G. 

GRID #1 TO PLATE 

DIRECT INTERELECTRODE CAPACITANCES *

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 
SELF BIAS 

x 
IN DILATES AN ADDITION. 

CONTINUED ON FOILOWI MG PAGE 

~.3 VOLTS 

180 volts 
18O VOLTS 

ZOO VOLTS 

ZOO VOLTS 

SEE JS-C4 

1Z.5 WATTS 
1.75 WATTS 

O.1 ME GOHM 
O.j MEGOHM 

1 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL O~ NEW JERSEY. U.S.A. JANUARY 1. 1961 PLATE M6070 



6Y6GA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

VOLT; 

AMP. 

PLATE VOLTAGE j35 2OG VOLTS 

GRID #2 VOLTAGE j3 Ej 135 VOLTS 

GRID #1 VOLTAGE - j3.j —1u VOLTS 

PEAK AF GRID #1 VOLTAGE 13.5 14 VOLTS 

ZERO SIGNAL PLATE CURRENT 58 61 MA. 

MAXIMUM SIGNAL PLATE CURRENT 6O 66 MA. 

ZERO SIGNAL GRID #2 CURRENT 3,j 2.2 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT jj, jr 9 MA. 

TRANSCONDUCTANCE ~ OOO ~ 1CO tLMH05 

PLATE RESISTANCE (APPROX.) 9 3OO 1H 3OO OHMS 

LOAD RESISTANCE 2 OOU Z 6OO OHMS 

MAXIMUM SIGNAL POWER OUTPUT 3.6 6 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) 1O jO PERCENT 
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6Y6GA 
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6Y10 

TUNG•SGL 

DUAL PENTODE 

COMPACTRON 

OU TLIN E 

JEDEC 9-58 

1.188' 
MAX 

I } 

2A0O' 
1.750' 

2.375' 
MAX 

III i'i III  

BASE 12 PIN BUTTON 
JEDEC E12.70 

FO R 

FM DETECTOR 

AND AUDIO APPLICATION 

IN T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSTION 

BASING DIAGRAM 
JEDEC 12EZ 

2G2 2P 

2G3 O O IGI 

NC 

2G1 

© O 

O, s ,,4 

2K,IS © O ~ ® ~ IP 

BOTTOM VIEW 

IK,IG3 

THE TUNG-SOL 6Y1O IS A 12-PIN T-9 COMPACT RON CONTAINING TWO DISSIMILAR PENTODES. 

SECTION 1 IS A POWER PENTODE FOR AUDIO APPLICATION. SECTION 2 IS A DUAL CONTROL 

PENTODE INTENDED FOR USE AS FM DETECTOR IN TV CIRCUITS. ELECTRICALLY, SECTION I IS 

SIMILAR.TO TYPE bGZS, SECTION 2 IS SIMILAR TO TYPE 6GX6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

PENTODE 1 -GRID 1 TO PLATE 0.24 pf 
INPUT: (. GITOH+K+LS.+G 2) 7,5 pf 

OUTPUT:(PTOH+K+LS,+G2 ) 6.0 pf 

PENTODE 2 -GRID 1 TO PLATE 0.022 pf 

GRIDI TO ALL(GI TOH+K+I.S.+G2 +G3 +P) 7,5 pf 

GRID 3 TO PLATE 1.5 pf 

GRID3T0 ALL(G toH+K+I.S.+G I +G2 +P) 6.5 pf 

GRID 1 TO GRID 3 0.15 pf 

COUPLING - PLATE TO PLATE 0.075 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM SY ST EM-SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 
LIMITS OF APPLIED VOLTAGE - AC OR DC 

MAXIMUM HEATER-CATHODE VOLTAGE-BOTH SECTIONS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

0.83 AMPS. 

6.3 ±O.b VOLTS 

200 VOLTS 

100 VOLTS 

200 VOLTS 

IG2 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUDE DIVISION, BLODMFI ELD, NEW JERSEY. U.S.A.. NOVEMBER 1, 1964 PLATE #704j 



6Y10 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS•239 

SECTION 1 SECTION 2 

PLATE VOLTAGE 300 300 VOLTS 

GRID 2 VOLTAGE 300 - VOLTS 

GRID 2 SUPPLY VOLTAGE 300 VOLTS 

POSITIVE DC GRID 3 VOLTAGE 25 VOLTS 

NEGATIVE DC GRID 3 VOLTAGE 100 VOLTS 

POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 50 VOLTS 

PLATE DISSIPATION 4.8 1.7 WATTS 

GRID 2 DISSIPATION 1.1 SEE CHART WATTS 
UP TO 150 VOLTS 1.0 WATTS 

CATHODE CURRENT 30 20 MA, 

GR;D 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.5 0.25 PAEGOHMS 

SELF BIAS 1.0 0.5 MEGOHMS 
BULB TEMPERATURE 200 °C 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

GRID 3 VOLTAGE 

CATHODE RESISTOR 

PLATE CURRENT 

GRID 2 CURRENT 
T Ri~NSCONDUCTANCE GRID 1 TO PLATE 

GRID 3 TO PLATE 
PLATE RESISTANCE - APPROX. 

SECTION 1 

250 

250 

270 
16 

27 
8,400 

- 
0.15 

SECTION 2 

150 

100 

0 

180 
3.7 

3 
3,700 

600 
0.14 

VOLTS 

VOLTS 

VOLTS 

OHMS 
MA. 

MA. 
µMHOS 
µMHOS 
MEGOHN~S 

GRID 1 VOLTAGE FOR l y = 20 µ A -4.5 VOLTS 

GRID 3 VOLTAGE FOR Ib = 20 µ A - 7 VOLTS 

TYPICAL OPERATION -CLASS Al POWER AMPLIFIER 

SECTION 1 

PLATE VOLTAGE 250 250 VOLTS 
GRID 2 VOLTAGE 250 250 VOLTS 

CATHODE RESISTOR 270 270 OHMS 

BYPASSING NONE CAPACITOR 

PEAK AUDIO GRID 1 VOLTAGE 9,8 2.0 VOLTS 

LOAD RESISTANCE 15,000 15,000 OHMS 

MAXIMUM SIGNAL PLATE CURRENT 16 16 MA. 

MAXIMUM SIGNAL GRID 2 CURRENT 5 S MA, 

TOTAL HARMONIC DISTORTION 10 10 `r 

POWER OUTPUT 1.8 1.1 WATTS 



6Y10 

1.2s 

SECTION 2 
GRID 2 

RATING CHART 

1.00 

— ~ 
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7A 8 

16 
MAX. 

GLASS BULB 

  TUN6•SOL  

OCTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
LOCK-IN 

8 PIN BASE 

8u 

THE 7A8 IS AN OCTODE CONVERTER USING THE LOCK—IN CONSTRUCTION. IT IS 
DESIGNED FOR USE IN AC, AC/DC AND AUTO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
E %TERN AL SHIELD #30R CONNECTED TO PIN #7 

MIXER GRID TO PLATE: (G4 TO P) MAX. 

MIXER GRID TO OSCILLATOR ANODE: (Gq TO GZ) MAX. 

MIXER GRID TO OSCILLATOR GRID: (G4 TO Gi) MAX. 
0 SCILCATOR GRID TO OSCILLATOR ANODE: (G1 TO GZ) 
MIXER INPUT: Gq TO (H}K}Gi}Gz}G3&5}G6}P) 
MIXER OUTPUT: P TO (H}K}G1}Gz}G3h5}G4}G6) 

OSCILLATOR INPUT: Gi TO (H}K}G4}G}&5}G6}P) 

OSCILLATOR OUTPUT: Gz TO (H}K }G 3ir5}G4}G6}P) 

HEATER VOLTAGE 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MINIMUM 
MA%IMDM 

MAXIMUM 

M_AX I MUM 

MAXIMUM 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER- CATHODE VOLTAGE, 

PLATE VOLTAGE 

GRIDS #3 AND #5 

GRIDS #3 AND #5 

GRID #2 VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

NEGATIVE GRID #4 VOLTAGE 
PLATE DISSIPATION 

GRIDS #3 AND #5 DISSIPATION 

GRID #2 DISSIPATION 

CATHODE CURRENT 

VOLTAGE 

SUPPLY VOLTAGE 

CONTINUED ON FOLLOWING PAGE 

0.15 µµf 
0.3 µµf 
0.15 µµf 
0.6 µµf 

7.5 µµf 
9 µµf 

3.8 µµf 
3.4 µµf 

6:3 voLTs 
90 voLTs 
300 voLTs 
LOO VOLTS 

300 voLTs 
ZOO VOLTS 

300 voLrs 
O VOLTS 

Z WATT 

O.3 -WATT 

0.75 WATT 

13 MA. 

~I NDICATEG A CH AXGE. 

 J 
TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVI SION~ BLOOM FI ELO~ NEW JERS EY E U.S.A. AUGUST 1, 1960 PLATE #5944 



7A 8 

TUNo•so~ 
CONTI RUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS` 

HEATER VOLTAGE G,3 (),j VOLTS 

HEATER CURRENT 15O 15O MA. 

PLATE VOLTAGE ZOO 25O VOLTS 

GRIDS #3 AND #5 VOLTAGE 75 ZOO VOLTS 

GRID #2 VOLTAGES ZOO Z5O VOLTS 

GRID #4 VOLTAGE -3 -3 VOLTS 

GRID #1 RESISTOR 5O OOO SO OOO OHMS 

PLATE RESISTANCE (APPROX.) O.GS O.7 MEGOHM 

CONVERSION TRANSCONDUCTANCE 375 550 µMHOS 
PLATE CURRENT I.$ 3 MA. 

GRID #3 AND #5 CURRENT 2.7 _j,Q MA. 

GRID #2 CURRENT (OSCILLATOR ANODE) Z.$ LI. ~L MA. 

GRID #i CURRENT (OSCILLATOR GRID) O.Z O.4 MA. 

TOTAL CATHODE CURRENT 7.5 lO.S MA. 

ACHARALTERIGTICS GX OWN ARE OBTAIXEO IN THE STANDARD RNA CO MVERSION CONDUCTANCE TEST SET WHICX 
USES SEPARATE E%CITATION. TXE CM AR ACTERI STILS UNDER THESE CONDITIONS CORRESPOND VERY CLOSELY 
WITH TX OSE OBTAINED IN A SELF-EXCITED OSCILLATORY CIRCUIT OPER ATI MG WITH 2ER0 BIAG. 

BAPPLIED THROU GM A 20000 OXN DROPPING RESISTOR. 

OSCILLATOR CHARACTERISTICS 
NOT OSC IIL ATIXG 

PLATE VOLTAGE 25O VOLTS 

GRID #i VOLTAGE O VOLTS 

GRID #2 VOLTAGE LSO VOLTS 

GRIDS #3 AND #5 VOLTAGE ZOO VOLTS 

GRID #4 VOLTAGE O~ VOLTS 

TRANSCONDUCTANCE BETWEEN GRID #1 AND GRID #2 I GOO (LMHOS 

AMPLIFICATION FACTOR BETWEEN GRID #1 AND GRID #2 G5 
GRID W2 CURRENT (OSCILLATOR ANODE) lO MA. 

~IXDICATEG A CHANGE-



7AK 7 

TUN6•SOL 

PENTODE 

7 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.8 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIEW 
LOCK—IN 

$ PIN BASE 

ev 

THE 7AK7 IS A SHARP CUT—OFF PENTODE USING THE LOCK—IN CONSTRUCTION. 

IT IS DESIGNED AND RATED FOR USE AS A GATING TUBE WITH AN ADDITIONAL 

CONTROL VOLTAGE ON THE SUPPRESSOR. 

DIRECT INTERELECTRODE CAPACITANCES 
EXTERNAL SNIELO Mj 08 CONNECTED TO PIN M7 

GRID TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K}GZ}G3~IS) 

OUTPUT: P TO (H}K}Gz}G3 CIS) 

GRID #3 TO PLATE: (G~ TO P) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.7 µµf 
12 µµf 

9.5 µµf 
4 µµf 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM GRID #2 VOLTAGE ZOO VOLTS 

MAXIMUM PLATE DISSIPATION S.5 WATTS 

MAXIMUM GRID #2 DISSIPATION Z.5 WATTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM POSITIVE DC GRID #5 VOLTAGE ZOO VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE —LOO VOLTS 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE —ZOO VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT O.$ O.S O.$ AMP. 

PLATE VOLTAGE .150 1JFO 15O VOLTS 

GRID #2 VOLTAGE 9O 9O 9O VOLTS 

GRID #1 VOLTAGE O —11 O VOLTS 

GRID #3 VOLTAGE O O —9.5 VOLTS 

TRANSCONDUCTANCE 5 500 --- --- µMHos 
PLATE RESISTANCE (APPROX.) 11 5OO --- -- OHMS 

PLATE CURRENT (MAX.) 4O 2. 
NF MA%. rZ MAX. MA. 

GRID #2 CURRENT (MAX.) Zl 0.45 ~(O MA%. 
MA. 

GRID #1 VOLTAGE (APPROX.) FOR 
Ib = 10 µA. —17.5 VOLTS 

UNDER GATING OPERATION THE MOMENTARY GRID i`2 DISSIPATION MAY APPROXIMATE 4 WATTS PROVIDED THE 
DISSIPATION AVERAGED OVER ANY 1 -SECOND INTEftV AL DOES NOT E%GEED THE -RATING FOR MA%IMUM GRID 42 
D I'SB IP ATION. -

-~ IN OICATEG A CHANGE.  J 
TUN G-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION BLOOM FI ELD. NEW JERSEY. U.S.A. AUGUST 1, 1960 PLATE N5946 
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~aK~ 
PENTODE CONNECTION 

Ef = 6.3 Volts 
EC2 = 90 Volts 

50 100 150 200 250 ~ 300' 
PLATE VOLTS 

L 

G
R

ID
 #

2 
M

IL
LI

AM
PE

R
ES

 

100 

75 

50 

25 

7AK7 
PENTODE CONNECTION 
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7AU7 

.875" 

GRID TO PLATE 1.5 

GRID TO CATHODE 1.6 

PLATE TO CATHODE 0.50 

HEATER CHARACTERISTICSAND RATINGS 

DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-739 

AVERAGE CHARACTERISTICS 
HEATER IN SERIES 
HEATER IN PARALLEL 

HEATER WARM-UP TIME (IN PARALLEL) 
HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION (HEATER IN SERIES) 
CURRENT OPERATION (HEATER IN PARALLEL) 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

~I'c. 

CONTINUED ON POL LOWING PAGE 

TUNG•SOL 

TWIN TRIODE 
MfNIATURE TYPE 

~ MAX 

1.938" 
MAX 

2.188" 
MAX 

I I I I I 

GLASS BULB 

SMALL BUTTON NOVAL 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6.2 

UNIPOT ENTIAL CATHODE 

FOR 

AUDIO FREQUENCY AMPLIFIER 

OR COMBINED OSCILLATOR AND 

MIXER APPLICATIONS IN 

T.V. RECEIVERS 

ANY MOUNTING POSITION 

2K 

2G 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9A 

THE 7AU7 COMBINES TWO INDEPENDENT MEDIUM-MU INDIRECTLY HEATED CATHODE TYPE TRI-
ODES IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS ADAPTABLE TO APPLICATION EITHER AS 
AN AUDIO FREQUENCY AMPLIFIER OR AS A COMBINED OSCILLATOR AND MIXER IN 600 MA. SERIES 
HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINI-
MIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE 
EXCEPTION OF HEATER RATINGS AND HEATER WARM-UP TIME IT IS IDENTICAL TO THE 12AU7A. 

—+ DIRECT INTERELECTRODE CAPACITANCES 

TRIODE TRIODE 
UNIT Tl UNIT T$ 

1.5 pf 
1.6 pf 
0.35 pf 

300 MA. 

600 MA. 
11 SECONDS 

7.0±0.7 VOLTS 
600±40 MA. 

200 VOLTS 

100 VOLTS 
200 VOLTS 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELD" NEW JERSEY. U.S.A. OCTOBER 1, 1962 PLATE •6590 



7AU7 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-739 

VALUES ARE FOR EACH UNIT 

CLASS Al 

AMPLIFIER 

VERTICAL 
DEFLECTION 
OSCILLATOR 

PLATE VOLTAGE 330 330 VOLTS 
PLATE DISSIPATION: 

EACH PLATE 2.75 2.75 WATTS 
BOTH PLATES 5.5 5.5 WATTS 

CATHODE CURRENT 22 MA. 
PEAK NEGATIVE PULSE GRID VOLTAGE 440 VOLTS 
AVERAGE CATHODE CURRENT 22 MA. 
PEAK CATHODE CURRENT 66 MA. 

MAXIMUM CIRCUIT VALUES: 

GRID CIRCUIT RESISTANCE: 

FOR FIXED BIAS, GRID-RESISTOR BIAS, 
OR CATHODE-BIAS OPERATION 2.2 2.2 MEGOHMS 

HORIZONTAL 
DEFLECTION 
OSCILLATOR 

VERTICAL 
DEFLECTION 
AMPLIFIER 

DC PLATE VOLTAGE 330 330 VOLTS 

PLATE DISSIPATION 

EACH PLATE 2.75 2.75 WATTS 

-BOTH PLATES 5.5 5.5 WATTS 

PEAK POSITIVE-PULSE PLATE VOLTAGE 1200 VOLTS 

PEAK NEGATIVE-PULSE GRID VOLTAGE 660 275 VOLTS 

AVERAGE CATHODE CURRENT 22 22 MA. 
PEAK CATHODE CURRENT 330 66 MEGOHMS 

MAXIMUM CIRCUIT VALUES: 
GRID CIRCUIT RESISTANCE: 

FOR FIXED BIAS, GRID-RESISTOR BIAS, 
OR CATHODE-BIAS OPERATION 2.2 2.2 ME GOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER -EACH UNIT 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE 0 -8.5 VOLTS 
AMPLIFICATION FACTOR ~ 19.5 17 
PLATE RESISTANCE ~ 6250 7700 OHMS 

TRANSCONDUCTANCE 3100 2200 pMHOS 
PLATE CURRENT 11.8 10.5 MA. 
GRID VOLTAGE (APPROX.) FOR 

PLATE CURRENT OF 10 µAMP. -24 VOLTS 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH BO% OF ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

-~ IN~I CAT ES A CHANGE. 



(14C5) 7CJ 

TUNs•sot 

BEAM PENTODE 

PLATE 
2e33 

JAN. 1 
1952 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 450 MA• 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
L OCK—IN 

g PIN BASE 

6aA 

THE 7C5 IS A BEAM POWER AMPLIFIER, DESIGNED FOR SERVICE IN THE OUTPUT 
STAGE OF AC AND STORAGE BATTERY OPERATED RECEIVERS• IT HAS HIGH 
POWER SENSITIVITY AND HIGH POWER OUTPUT WITH COMPARATIVELY LOW SUPPLY 
VOLTAGES• 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD YB-210 

HEATER VOLTAGE ().3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOL 7S 

MAXIMUM PLATE VOLTAGE 315 VOLTS 

MAXIMUM GRID M2 VOLTAGE 285 VOLTS 

MAXIMUM PLATE DISSIPATION 1Z WATTS 

MAXIMUM GRID 82 DISSIPATION 'Z WATTS 

[ONTI MDEO ON FOLLOWING, PAGE 

VINDICATES a 'M AN 6E OR ADDITION• 

COPY RIG NT IB 9[ BY TUN D•fDL [L [CTRIC INC. !L[CTRON TUB[ DIVI610N N[WARK. N[W J[RffT, U. [. A. 



7C5 (~4c5) 

ruNs•so~ 
C ONTINUEO fRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A~ AMPLIFIER — SINGLE TUBE 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT 450 450 45O MA. 

PLATE VOLTAGE 1$O 25O 315 VOLTS 

GRID M2 VOLTAGE 1$O 25O 225 VOLTS 

GRID ,YS VOL TA6EA —$.5 —12.5 —13 VOLTS 

PEAK AF GRID NS VOLTAGE $.5 12.5 13 VOLTS 

ZERO SIGNAL PLATE CURRENT 29 45 34 MA: 

MAXIMUM SIGNAL PLATE CURRENT 3O 4] 35 MA. 

ZERO SIGNAL GRID N2 CURRENT 3 4.5 2.2 MA• 

MAXIMUM SIGNAL GRID ;r2 CURRENT 4 7 CJ MA. 

PLATE RESISTANCE (APPROX.) 5$ OOO 52 OOO ]] OOO OHMS 

TRANSCONDUCTANCE 3 ]OO 4 LOO 3 750 µMHOS 
LOAD RESISTANCE 5 5OO 5 OOO $ 5OO OHMS 

MAXIMUM St6NAL POWER OUTPUT 2 4.5 5.5 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) $ $ 12 PERCENT 

CLASS AB1 PUSH—PULL AMPLIFIER 

VALUES ARE FOR TNO TUBES 

HEATER VOI TA GE 6.3 6.3 voLTs 
HEATER CURRENT 450 450 Ma. 
PLATE VOLTAGE 250 285 voLTs 
GRID M2 VOLTAGE 250 285 voLTs 
GRID NS VOLTAGEA —15 —19 voLTs 
PEAK AF GRID TO GRID VOLTAGE 3O 3$ VOLTS 

ZERO SIGNAL PLATE CURRENT 70 70 MA. 

MAXIMUM SIGNAL PLATE CURRENT 79 92 MA. 

ZERO SIGNAL GRID i2 CURRENT 5 4 MA. 

MAXIMUM SIGNAL GRID N2 CURRENT 13 13.5 MA. 

PLATE TO PLATE LOAD RESISTANCE 10 000 $ 000 OHMS 
MAXIMUM SIGNAL POWER OUTPUT lO 14 WATTS 

TOTAL HARMONIC DISTORTION 5 3.5 PERCENT 

AY A[IYUY GRID I1 CIRCUIT RESISTANCE FOR FI AED 01 AS = 0.1 MEGONY. 
Y ANIYVY GR 10 I1 CIRCUIT RESISTANCE FOR CATHODE BIAS = 0.5 MEGON Y. 

PL ATE 
ze7• 

JAN. 1 
1952 

COPY RIO NT IY D3 BY TUNO-fOl EL [CTRIC INC. [L [CTRON TU 8[ DIV1610N NlW AR K. N[W J[Rt[Y. U, [. A. 
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(14C7)7C7 

TUNs•so~ 

PENTODE 

P LATf 
1835 

JAN. 1
1952 

2t~.1
4 

MAX 

2 ~. 
MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR Dc 

ANY MOUNTING POSITION 

BOTTOM VIEM 
LOCK—IN 

B PIN BASE 

ev 

THE 7C7 IS A SHARP CUT-0FF GENERAL PURPOSE PENTODE AMPLIFIER. 

DIRECT NiTERELECTRODE CAVACITANCES 
WITH 0.MA SX IELD NjOR CONNECTED TO CATHODE 

GRID #i TO PLATE; (G~ TO P) 

I NPUT; G~ TO (H}K}Gz}GJ}I S) 

OUTPUT: P TO (H}K}GZ}G3}IS) 

RATINGS 
INTERPRETED ACCORDING TO RMA ST ANO ARD MR-210 

0.007 µµf 
6 µµf 

6.5 µµf 

HEATER VOLTAGE 6,3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MINIMUM GRID #1 VOLTAGE O VOLTS 

MAXIMUM GR iD #2 VOLTAGE ZOO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION T WATT 

MAXIMUM GRID #2 DISSIPATION 0,1 WATT 

TYPICAL .OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE (,3 (.3 VOLTS 

NEATER CURRENT 3OO 3OO MA. 

PLATE VOLTAGE LOO 2SO VOLTS 

GRID #2 VOLTAGE lOO ZOO VOLTS 

GRID #1 VOLTAGE -Z -3 VOLTS 
SELF—BIAS RESISTOR 1jO Z 000 OHMS F 
GRID #3 VOLTAGE PINS #4 AND #5 CONNECTED TO PIN #7 AT SOCKET 1--

PIATE CURRENT 5,7 2.2 MA. 

GRID #2 CURRENT L-$ O.7 MA. 

PLATE RESISTANCE (APPROX.) O,4 L MEGOHM r 

TRANSCONDUCTANCE 2 275 1 57 rj IIMHOS 

GRID VOLTAGE FOR CATHODE CURRENT CUTOFF -7 ~ -7 VOLTS r 

VINDICATES A CN aNGE OR ADDITI OX• 

C OPY RI6 NT 1f 72 BY TUNO-fOL [L ECT RIC INC. ELECTRON TUBE DIVISION N [WARK, N[W  U. f. A. 
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PENTODE CONNECTION 
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7EY6 

TUNS•SOL 

PENTODE 

L 1.189" _„J 
MAX 

1 

T-9 

} / 

2.875' 
MAX 

1  3.438" 
MAX 

1.312" 
MAX 

GLASS BULB 

INTERMEDIATE-SHELL 

6 PIN OCTAL 
86-81 AND 86-8N 

OUTLINE DRAWING 
U EDEC 9-15 

COATED UNIPOTENTIAL CATHODE• 

HEATER 

7.2 VOLTS 0.61.04 AMP. 

AC OR DC 

ANY MOUNTING POSITION K,G 3 

BOTTOM VIEW 

BASING DI AGRAM 

J EDEC lAC 

THE 7EY6 IS A BEAM POWER PENTODE DESIGNED FOR USE AS THE VERTICAL DE-
FLECTION AMPLIFIER IN TELEVISION RECEIVERS EMPLOYING 110° DEFLECTIONI 
PICTURE TUBES. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PRO-
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID #i TO PLATE 

INPUT 

OUTPUT 

0.7 
8.5 
7.0 

pf 

pf 

rf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-Mp%IMUM SYSTEM 

VERTICAL-DEFLECTION AMPLIFIER SERVICE^

MAXIMUM DC PLATE VOLTAGE 35O VOLTS 

MAXIMUM PEAK PULSE PLATE VOLTAGE Z 5OO VOLTS 

MAXIMUM PEAK NEGATIVE-PULSE GRIC #i VOLTAGE* 27O VOLTS 

MAXIMUM SCREEN VOLTAGE 3OO VOLTS 

MAXIMUM PLATE OISSIPATION B 11 WATTS 

MAXIMUM SCREEN DISSIPATIONS Z.~S WATTS 

MA%IMUM DC CATHODE CURRENT 6O MA. 

MAXIMUM PEAK ~C ATHODE CURRENT 1HO MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 

TOTAL OC AND PEAK 2OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE WITH CATHODE BIAS 2.Z MEGOHMS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE WITH FIXED BIAS ]..0 MEGOMMS 

MAXIMUM BULB TEMPERATURE AT HOTTEST POINT ZOO ~C 

HEATER WARM- UP TIME (APPROX.)• 11.0 SECONDS 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, PLOOMFIELD, NEW JERSEY, U. 5..1. MARLN 1, 19fi2 PLATE Y6 M10 



7EY6 

~  TUNB•fOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 5O 25O VOLT6 

SCREEN VOLTAGE 25O 250 VOLTS 

GRID #i VOLTAGE O C —17.5 VOLT;; 

PLATE RESISTANCE (APPROX.) --- GO OOO OHMS 

TR ANSCONDUCTANCE --- 4 UOO µMHOS 

PLATE CURRENT 153 44 MA. 

SCREEN CURRENT Z1 3.O MA. 

GRID #1 VOLTAGE (A~PROX.J 
Ib = 100 µAMPS. —48 voLrs 

DESIGN-MAXIMUM RATINGS ARE II MITING VALUE$ OFOPE RATING AND ENVIRONMENTAL CONDITION$ APP lICA6 LE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TTPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE E%GEED ED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBI LI TT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CNARACT ERISTI CS. THE 
EQUIPMENT MANU FA LTUR ER $MOULD DESIGN 50 TXAT INITIALIT AND TNR OUG MOUT LIFE NO DESIGN-MA%IMUM 
VALUE FOR TXE INTENDED SERVICE IS E%CEEDED WITX A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PM ENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMEN TAI CONDITIONS. 

AFOR OPERATION IN A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROA OCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY LYC LE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 154 OF ONE SCANNING CYCLE. 

BIN STAGES OPERATING WITH GRID LE0.N BIAS. AN ADEQUATE CATHODE 81A5 RESISTOR OR OTHER SUITABLE 
MEANS IS REQUI REO TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CAPPLI ED FOR SNORT INTERVAL (TWO SECONDS MA%IMUNI SO AS NOT TO DAMAGE TUBE. 

f 
NEATER WARM-UP TIME I$ OEFIN ED AS TXE i1ME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALN 

BO4 OI ITS RATED VOLTAGE AFTER APP IT LNG 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF TNI TUBE NEATER IN SERIES WITH A RESISTANCE OF YA LUE 7 TIME$ THE MONIN AL HEATER OPERATING 

RE515'ANf~ 



TENTATIVE DATA 7EY6 
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T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLO OMFIELO, NEW JERSEY, U.S.A. AUGUST 1, ~..~58 PLATE "5'^C 



7EY6 TENTATIVE DATA 
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TENTATIVE DATA 7EY6 
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~14F7~ 7F7 

TONG-SOL 

DOUBLE TRIODE 

PLATE 
2292 

DEC. 1 
19Y9 

2 ~. a 
MAX 

I6~ 
~ MAX. 

2 2 5' 
32 

MAX 

1 
GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
LOCK-IN 

8 PIN BASE 

BAC 

THE 7F7 IS A TWIN HIGH-MU TRIODE USING THE LOCK-IN CONSTRUCTION. IT IS 
DESIGNED FOR USE AS A VOLTAGE AMPLIFIER IN RESISTANCE COUPLED CASCADE OR 
PHASE INVERTER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH RMA ij 08 SN IFID CONNECTED TO CATN ODE 

GRID.~TO PLATE: (G TO P) 

INPUT: G TO (H}K) 
OUTPUT: P TO (H}K) 

GRID TO GRID: (G TO G) MAX. 
PLATE TO PIA TE: (P TO p) MAX. 

TRIODE 
UMIT f 
1.6 
2.4 
2.0 

0.2 
1.0 

TRIODE 
UNIT 2 

1.6 
2.4 
2.0 

RATINGS 
INTERPRE TEO ACCORDI NIi TO RMA STANDARD M8-210 

HEATER YOI TA GE 6.3 
MAXIMUM NEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 300 
MINIMUM EXTERNAL GRID BIAS VOLTAGE 0 
MAXIMUM PLATE DISSIPATION PER UNIT 1 

µµf 
µµf 
µµf 
µµf 
µµf 

V OI TS 

VOLTS 

VOLTS 

VOLTS 

WATT 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH TRIuDE UNIT 

HEATER VOL Tp GE 6.3 (~.3 VOLTS 
NEATEfl CURRENT 3Q0 jDQ MA. 
PLATE VOI TALE LOO 25O VOLTS 
GRID VOI TA GE -I -~ VO4TS 
PLATE CURRENT 0.65 ~.3 MA, 
PLATE RESISTANCE 62 OOO 44 OOO OHMS 
TRANSCONDUC TA NCE L 125 16OO µMHOS 
AMPLIFICATION FACTOR ]Q ]Q 

SIMILAR fYPB RPPNN3NCPS: Cha+acteristtics are identi tal to type BSL 9Cf. 

OrY1110 MT 1~1► BY TONG-50'. EL ECTRI INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY. U 5 A. 



7F7 (~4F7) 
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7F7 
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TENTATIVE DATA 7F8 

MAX. 

GLASS BULB 

TONG-SOL 

DOUBLE TRIODE 

COATED UNIPOTENTIAL CATHODE 

HATER 

12.6 VOLTS 150 MA. 

AC OR DC 

-ANY MOUNTING POSITION 

BOTTOM VIEW 
LOCK—IN 

g PIN BASE 

BBW 

THE 7F8 COMBINES TWO HIGH TRANSCONDUCTANCE TRIODES IN THE LOCK—IN 
CONSTRUCTION. IT IS DESIGNED FOR USE AT FREQUENCIES UP TO 300 OR 400 MC. 
IT MAY ALSO BE USED AS A PUSH—PULL UHF AMPLIFIER AND IS PARTICULARLY 
WELL ADAPTED FOR USE AS A CONVERTER FOR THE NEW FM AND TELEVISION BANDS 
.BECAUSE OF THE LOW EQUIVALENT NOISE RESISTANCE OBTAINED WITH A TRIODE 
CONVERTER. 

DIRECT INTERELECTRODE CAPACITANCES 
E %TERNAL SHIELD Wjoe CONNECTED TO PINS N4 8 N5 

GRID TO PLATE: (G TO P) EACH SECTION 

JNPUT; G TO (H}K) EACH SECTION 

OUTPUT: P TO (H}K) EACH SECTION 

GRID TO GR10: (G TO G) MAX. 

PLATE TO PLATE: (P TO P) MAX. 

HEATER TO CATHODE: (H TO K) EACH SECTION 
EXTERNAL SHIELD GROUNDED 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

1.6 ~— µµf 
2.8 µµf 
1.4 µµf 
0.1 µµf 
0.5 µµf 

2.8 µµf 

HEATER 

MAXIMUM 

VOLTAGE 

HEATER—CATHODE VOLTAGE 

6.3 
9O 

VOLTS 

VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 3.5 WATTS 

MAXIMUM TOTAL PLATE DISSIPATION (80TH SECTIONS) 3.5 WATTS 

MA XIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) O.5 ME GOHM 

MAXIMUM GRID CIRCUIT RESISTANCE (FIXED BIAS) O.1 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH TRIODE UNIT 

HEATER VOLTAGE (BOTH SECTIONS) 6.3 VOLTS 

HEATER CURRENT (BOTH SECTIONS) 3OO MA. 

PLATE VOLTAGE 25O VOLTS 

CATHODE—BIAS RESISTOR 5OO OHMS 

AMPLIFICATION FACTOR 48 
FRANSCONDUCTA NCE 3 300 µMHOS 

PLATE CURRENT 6 MA. 

GRID VOLTAGE (APPROX.) FOR i b = 40 µA. —11 VOLTS 

~ IND1 CAjES A CXANGE / 

TUN G-SOL ELECTRIC INC.. ELECTRON TUBE DfVISION BLOOMFI EID~ NEW JERSEY. U. S.q. DECEMBER 1. 1959 PLATE N5707 



7F8 TENTATIVE DATA 
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TENTATIVE DATA 7FC7 

16 
MAX. 

13'~ 
I I6 

MAX. 

2~4 
MAX. 

i
GLASS BULB 

TUNO•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

HEATER 

7.2 VOLTS 0.30 AMp. 

ANY MOUNTING POSITION 

.THE TRIODE ON PINS 6,1,8 8 9 SHDU LO HAVE 
G RO UN OED CATHODE CONNECTION, pN0 THAT ON 
PINS 1, 2, 8 j SHOULD NAVE GROUNDED GRID 
CONNECTION. IT IS RECOMMENDED THAT PINS 
T 8 8 BE STRAPPED. 

BOTTOtA VIEW 
MINIATURE 

9 PIN BASE 

9DD 

THE 7FC7 IS A FRAME GRID DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC-
TION. IT IS INTENDED FOR USE AS A CASCODE AMPLIFIER AT FREQUENCIES UP TO 
220 MEGACYCLES PER SECOND. EXCEPT FOR HEATER RATINGS, THE 7FC7 IS IDEN-
TICAL TO THE 6FC7. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXT ERN AI SHIELD 

PLATE #i TO PLATE #2 (MAX.) 

GRID #1 TO PLATE #2 (MAX.) 

GROUNDED CATHODE SECTION: 

PLATE TO GRID 

INPUT 

OUTPUT 

GRID TO HEATER (MAX.) 

GROUNDED GRID SECTION: 

PLATE TO GRID 

PLATE TO CATHODE 

INPUT 

Q UTPUT 

CATHODE TO HEATER 

0.015 µu.f 

0.005 µµf 

1.9 µµf 

3.8 µµf 
2.5 µµf 
0.3 µµf 

4.1 µµf 
0.2 µµf 
6.3 µµf 

4.5 µµf 

2.9 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 
HEATER VOLTAGE 7.2 VOLTS 

MAXIMUM PLATE VOLTAGE 13O VOLTS 

MAXIMUM PLATE DISSIPATION 1.8 WATTS 

MAXIMUM CATHODE CURRENT 22 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 5O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE (GROUNDED CATHODE SECT.) 1.O MEGOHMS 

MAXIMUM GRID CIRCUIT RESISTANCE (GROUNDED GRID SECT.) 5OO KOHMS 

MAXIMUM HEATER TO CATHODE VOLTAGE (RMS) SO ~ VOLTS 

MAXIMUM HEATER TO CATHODE VOLTAGE (HEATER NEGATIVE)A 1$O VOLTS 

A MA%(MUM DC COMPONENT 1j0 V. 

CONTINUED ON FO (LOWING PAGE 

 J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEw JERSEY, U.S.A., OCTOBER 1, 1960 PLATE W6001 



7FC7 TENTATIVE DATA 

  TUNo•so~  ~ 

C ONTINUEO FROM PRECEDING PAGE 

CHARACTERISTICS 

EACH SECTION 

HEATER VOLTAGE ~,'Z VOLTS 
HEATER CURRENT 0.30 AMP. 

PLATE VOLTAGE 4O VOLTS 

PLATE CURRENT LS MA. 

GRID VOLTAGE —1.Z VOLTS 

MUTUAL CONDUCTANCE IZ OOO /tMHOS 

NOISE FACTOR ( IN CASCODE CIRCUIT) jF,S dB 

L 

 J 



(iaN~)7N7 

TUN6•SOL 

DOUBLE TRIODE 

~ ~ 

PLATE 
2908 

APR. 1 
1952 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H}KJ 

OUTPUT: P TO (H}K) 

GRID TO GRID: (1G TO 2G) 

PLATE TO PLATE: (iP TO 2P) 

GRID TO PLATE: (1G TO 2P) 

GRID TO PLATE: (2G TO iP) 

A TRI ODE I - CONNECTED TO PINS 5. 6, 

BTRIODE I I - CONNECTED TO PINS 2,. 3, 

T-9 

16 
MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 600 MA. 

AC OR DC 

ANY MOUNTING POS1710N 

BOTTOM VIEW 
LOCK-IN 

8 PIN BASE 

BAC 

THE 7N7 COMBINES TWO LOW-MU TRIODES IN THE LOCK-IN CONSTRUCTION. IT IS 
DESIGNED FOR USE EITHER AS A PHASE INVERTER OR AS A VOLTAGE AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TN RMA SHIELD N30R CONNECTED TO CATXODE 

TRIODEA
UNIT I 

AND 7. 

AND 4. 

TRIODES
UNIT I I 

3 3 µµf 
3.4 2.9 µµf 
2 2.4 µµf 

0.4 µµf 
0.34 µµf 
0.08 µµf 
0.06 µµf 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD MB-210 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE 

MAXIMUM PLATE VOL TAGS 

MINIMUM GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 

CONTINUED ON FOLLOWING PAGE 

6.3 
90 
300 
0 

2.5 

VOLTS 

VOLTS 

VOLTS 

VOLTS 
WATTS 

~--

t 

-VINDICATES A CM ANGE OR ADDITION. 

J 

CO PY RIG NT 1952 BY TONG-SOL ELECTRIC INC. EL [CTRON TUB[ DIVISION NEWARK. NEW JERSEY. U.S.A. 



7N7 ~14N7) 

TUN6•SOL 

CONTI RUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

SELF-BIAS RESISTOR 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID VOLTAGE 

PLATE RESISTOR 

SELF-BIAS RESISTOR 

MAXIMUM OUTPUT VOLTAGE (RMS) 

-HINDI GATES A CHANGE OR ADDITION. 

6.3 6.3 voLTs 
600 60o MA. 

9O 25O VOLTS 

O -$ VOLTS 

O 9OO OHMS 

10 9 MA. 

6 700 7 700 OHMS 
3 000 2 600 (1MH05 

2a 20 

PHASE INVERTER 

6.3 6.3 voLTs 
600 60o MA 
100 250 voLTs 

-2,2Ej —5,5 VOLTS 

30 000 50 000 OHMS 

75O 1150 OHMS 

20 65 voLTs 
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COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC. ELECTRON TURF OIVI810N NEWARK. NEW JERSEY. U.5 A. 



(14N7)7N7 

7N7 
FOR EACH SECTION 
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7N7 
FOR EACH SECTION 

Et = 6.3 Volts 
Eb = 250 Volts 
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TENTATIVE DATA 8AU8-8AU8A 

GLASS BULB 

TUNc•so~ 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

8.4 VOLTS 0.45 AMP. 

AC OR DC 

ANY MgUNT1NG POSITION 

BOTTOM VIEW 
M !'N IATURE BUTTON 

q PIN BASE 
9Dz 

THE 8AU8 AND 8AU8A ARE GENERAL PURPOSE MINIATURE TUBES CONTAINING A 
SHARP-CUTOFF PENTODE AND A MEDIUM-MU TRIODE IN ONE ENVELOPE. EACH 
SECTION HAS ITS OWN CATHODE AND IS ELECTRICALLY INDEPENDENT. THEY ARE 
DESIGNED FOR USE IN 450 MA. SERIES HEATER OPERATED MONOCHROME AND COLOR 
TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATERS ARE CON-
TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED THEY ARE USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. THE PENTODE SECTIONS ARE PARTICULARLY SUITED FOR USE AS 
VIDEO AMPLIFIERS, VIDEO IF AMPLIFIERS, AND SOUND IF AMPLIFIERS. THE 
TRIODE SECTIONS ARE INTENDED FOR USE AS SYNC AMPLIFIERS, SEPARATORS OR 
CLIPPERS, OR AS SWEEP OSCILLATORS. THE 8AU8A DIFFERS FROM THE 8AU8 
PRIMARILY BY INCORPORATING A CONTROLLED PLATE-KNEE CHARACTERISTIC. 

DIRECT INTERELECTRODE CAPACITANCES 
Wf TN XO E%TERNAL SHIELD 

GRID TO PLATE 

1 NPUT 

OUTPUT 

PENTODE GRIO y1 TO TRIODE PLATE 

TRIODE GRID TO PENTODE .PLATE 

PENTODE PLATE TO TRIODE PLATE 

A VALUE FOR 8AU8: 0.044 

BV AL VE FOR RAVR: 2.4 

PENTODE 
SECTION 

TRIODE 
SECTION 

0.06A 2.2 
7.5 2.6 
3.48 0.34 

LONTINUEO ON FOLLOWING PAGE 

wl.f 
uuf 
uu.f 

0.006 .,., f 
0.022 uuf 
0.12 uµf 

TUNG-SOL ELECTRIC INC. ELECTRON TUDE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. gUGUST 1, 1957 PLATE #5049 



8AU8-8AU8A TENTATIVE DATA 

TUNG•sOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

PENTODE 
SECTION 

H.4 

LQQ 

ZOO 

ZOO 

TRIODE 
SECTION 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MAXIMUM PLATE VOLTAGE jOO 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO --- VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE DC- GRID #1 VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 3.O L.5 WATTS 

MAXIMUM GRID #2 DISSIPATION 1.O --- WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 0.25 0.5 MEGOHM 

CATHODE BIAS 1.0 1.0 MEGOHM 

HEATER WARM-UP TIME (APPROX.)A 11.0 SECONDS 

ANEATER WARM-UP TIME IS- DEFINED A$ THE TIME REQUIRED FOR iME VOLTAGE ACROSS THE NEATER TO REACH 
80~ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIME$ RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN SEfl IES WITH A RESISTANCE OF VALUE j TINE$ THE NOMINAL NEATER OPEfl ATI M6 
RESISTANCE• 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 
PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE rS ,µ VOLTS 

HEATER CURRENT Q,µ5 AMP. 

PLATE VOLTAGE LOO 15O VOLTS 

GRID #2 VOLTAGE 1L5 --- VOLTS 

CATHODE BIAS RESISTOR $L 15O OHMS 

AMPLIFICATION FACTOR --- 4O 
PLATE RESISTANCE (APPROX.) 150 OOO b LOO OHMS 

TRANSCONDUCTA NCE 7 OOO 4 9OO (/,MHOS 

PLATE CURRENT 15 9.O MA. 

GRIU #2 CURRENT 3.µ --- MA. 

GRID #i VOLTAGE (APPROX.) FOR 
I b = 100 tlAMP. -$ -6.5 VGL TS 

ROTE: 

THE TRIODE SECTION OF THE BAUBA MAY BE DIODE-CONNECTED AND EMPl0YE0 AS A HIGH-PER VEANCE DIODE 
IN VIDEO-DETECTOR AP PLICATIOMS. THE DI OOE OPERATION CAN BE OBTAINED EITX ER WITH THE TRIODE 
GRID CONNECTED TO THE TRIODE PLATE AMD THE COMBINATION OPERATED AS TXE PLATE OF THE DIODE. OR 
WITH TNf TRIODE PLATE GROUNDED AND THE TRIODE GRID OPERATED A$ THE PLATE OF TXE DIODE. 
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8AU8- 8AU8A TENTATIVE DATA 
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8AW8A 

TUNG•SGL 

TRIODE PENTODE 

MINIATURE TYPE 

.875" 
~ MAX 

i 
2.375" 
MAX 

2.625" 
MAX 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6.3 

COATED UNIPOTENTIAL CATHODE 

FOR USE AS A SYNC SEPARATOR 

AND VIDEO AMPLIFIER 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9DX 

THE 8AW8A IS A SHARP CUT-OFF PENTODE AND A HIGH MU TRIODE FEATURING A CONTROLLED 
PLATE KNEE CHARACTERISTIC FOR THE PENTODE SECTION. THE TRIODE SECTION MAY BE USED 

AS A SYNC SEPARATOR WHILE THE PENTODE SECTION IS DESIGNED TO SERVE AS A VIDEO AMPLI-
FIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING TH WARM-UP CYCLE ARE MI NIMI2ED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 
SHIELD A' 

WITHOUT 
SHIELD 

PENTODE GRIfl 1 TO PENTODE PLATE (PGl TO PP) MAX. -► 0.05 -► 0.06 pf 

PENTODE INPUT: PG TO (H+PG2+PK,G3,1.5.) 10 10 pf 

PENTODE OUTPUT: PP TO (H+ PG2+PK,G3,I.S.) 4.5 3.6 pf 

TRIODE GRID TO TRIODE PLATE: (TG TO TP) 2.2 2.2 ►f 
TRIODE INPUT: TG TO (H+TK=PK, PG3, I.S.) 3.4 3.2 pf 

TRIODE OUTPUT: TP TO (H+TK-PK, PG3, I.S,) 3.0 1.8 pf 

PENTODE GRID 1 TO TRIODE PLATE: (PGI TO TP) MAX. .005 .008 pf 

PENTODE PLATE TO TRIODE PLATE: (PP TO TP) MAX. .025 .150 pf 

A 
EXTERNAL SHIELD 315 CONNECTED TO PIN 4 AND PIN 5. 

CONTINUED ON FOLLOWING PAGE 

~INDIGAT ES A DMANG E. 

1 
TUNG-SOL ELECTRIC INC., ELECTRON TDBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A. DECENB ER 1, 1962 PLATE W6628 



8AW8A 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 8.4 VOLTS 450 MA. 

HEATER WARM-UP TIME B 11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION (SERIES HEATER OPERATION) 450'_30 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-]39 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

GRID 2 SUPPLY VOLTAGE 

PLATE DI SSIPATION 

TRIODE 

330 

1.1 

PENTODE 

330 

SEE JS-C4-2 

330 

3.75 

VOLTS 

VOLTS 

WATTS 

GRID 2 DISSIPATION 1.1 WATTS 

POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 

GRID 1 CIRCUIT RESISTANCE 

FOR CATHODE-BIAS OPERATION 1.0 1.0 MEGOHM 

FOR FIXED BIAS OPE RATION 0.5 0.25 ME GOHM 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE SUPPLY VOLTAGE 200 65 150 VOLTS 

GRID 2 SUPPLY VOLTAGE 150 150 VOLTS 

GRID 1 VOLTAGE -2 0 VOLTS 

CATHODE BIAS RESISTOR ---- ---- 150 OHMS 

AMPLIFICATION FACTOR 70 ---- ----

PLATE RESISTANCE (APPROX.) ---- 200 KOHMS 

TRANSCONDUCTANCE 4000 ---- 9500 pMH05 

PLATE CURRENT 4.0 46 15.0 MA. 

GRID 2 CURRENT 15 3.5 MA. 

GRID 1 VOLTAGE (APPROX.) 

FOR.Ib = 20 pA -5 -8 VOLTS 

B 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 80% OF ITS RATED VOLTAGE AFTER APPLYING d TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE. 

C 
FOR PARALLEL HEATER OPERATION, THE EOUIPM ENT DESIGNER SMALL 50 DESIGN THE EQUIPMENT THAT 

THE HEATER VOLTAGE t5 AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VARIATIONS RE-

STRICTED TO MAINTAIN HEATER VOLTAGE WITHIN THE SEECI FIED TOLERANCE. 

FOR SERIES HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT 

HEATER CURRENT IS AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VARIATIONS REST RICT EC 

TO MAINTAIN HEATER CURRENT WITHIN THE SPECIFIED TOLERANCE. 
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TENTATIVE DATA 8BA8A 

GLASS BULB 

TUNc•so~ 
TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

8.4 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

gox 

THE 8BA8A IS A MINIATURE MEDIUM—MU TRIODE AND SHARP CUTOFF PENTODE WHICH 
HAS A CONTROLLED PLATE KNEE CHARACTERISTIC. THERMAL CHARACTERISTICS OF 
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE 
GRID TO PLATE: (G TO P) 

I NpUT: G TO (H + K) 

OUTPUT: P TO (H + K) 

PENTODE 

GRID TO PLATE: (G1 TO P) 

INPUT: G TO (H+K+GZ+G3+!,S.) 

OUTPUT: P TO (H+K+GZ+GS+I.S.) 

60UPLING 
PENTODE GRID #i TO TRIODE PLATE 

PENTODE PLATE TO TRIODE GRID 
PENTODE PLATE TO TRIODE PLATE 

RATINGS 

MITH A
SHIELD 

WITHOUT 
SHIELD 

2.2 2.2 uLLf 
2.7 2.5 uuf 

1,9 O.4 uµf 

0.03 0.04 wcf 

lO.O 10.0 uuf 
4.5 3.6 uuf 

0.003 0,006 uuf 
0.006 0,016 uuf 
0,050 0.200 uuf 

INTERPRETED ACCORDING TO DESIGN CENTER. STSTEN 

TRIODE PENTODE 
HEATER VOLTAGE $,4 VOLTS 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC AND PEAK 20O VOLTS 
DC ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 30O 3OO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.0 3.25 WATTS 

MAXIMUM GRID #2 DISSIPATION --- 1,Q WATT 

MAXIMUM NEGATIVE. GRID #1 VOLTAGE 5O VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID Wi CIRCUIT RESISTANCE: 
FI%ED BIAS 0.5 0,25 
SELF BIAS 1.O 1.0 

HEATER WARM—UP TIME (APPROX.)B 11.0 

A GMI ELD Xj15 TI EO TO CATHODE BASE PIX OF SECTION UNDER TEST. 

BXE ATER WARM—UP TIME IS DEFINED AS TXE TIME RE QUIREO FOR TXE VOLTAGE ACROSS THE HEATER TO REACX 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE XE ATER IX SEgIES WI TX A qE SISTAN CE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
R ESIS7AXC E. 

CONTINUED ON FOLLOWING PARE 

MEGOHM 

MEGOHM 

SECONDS 

TUXG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONf IEL D, XEW JERSEY, U.S.A. JULY 1, 1956 PLATE 14718 



8BA8A TENTATIVE DATA 

ruNc•so~ 
C ONTINUEG FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

TRIODE PENTODE 

~,~ 

~~, ~;~ 
VOLTS 

AMP. 
PLATE VOLTAGE 2QQ 2QQ VOLTS 

GPID #2 VOLTAGE --- j5Q VOLTS 

GRID #1 VOLTAGE —8 Q VOLTS 

CATHODE BIAS RESISTOR --- jQQ OHMS 

AMPLIFICATION FACTOR jg ___ 

PLATE RESISTANCE (APPROX.J ( ]QQ qQQ QQQ OHMS 

TRANSCONDUCTANCE Q ]QQ 9 QQQ µMHOS 

PLATE CURRENT 8,Q j3 MA. 

GRID #2 CURRENT --- 3,5 hiA. 
GRID #1 VOLTAGE FOR Ih = 10 µA. (pPPROX.J —jE —jQ VOLTS 

ZERO BIAS: WITH E6 =65V.~AND 
PLATE CURRENT 

Ec2 -150 V., ( INSTANTA NEOUS VA LIJE SI 
4Z MA. 

GRID #2 CURRENT jZ.S MA. 

SIMILAR TPPE REFERENCE: 6BA8A 

IOU 

H 

W 
U C7 
2' Z 
~ ~ 75 
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fn 2' 
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00 
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GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

100 



TENTATIVE DATA 8BQ5 

i 
f 

GLASS BULB 

TUNG•SOL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

8.Of0.7 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9CV 

THE 88 Q5 IS AN OUTPUT PENTODE DESIGNED FOR USE IN MEDIUM POKER HI-FI 
AMPLIFIERS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO ALL ELEMENTS EXCEPT PLATE 

PLATE TO ALL OTHER ELEMENTS EXCEPT GRID #1 

PLATE TO GRID #1 

GRID #1 TO HEATER 

RATINGS 
INTERPRETED ACCOft DING TO DESIGN CENTER SYSTEM 

10.8 µµf 
6.5 µµf 

0.5 µµf 

0.25 µµf 

HEATER VOLTAGE B.O±O.7 VOLTS 

MAXIMUM PLATE VOLTAGE 5OO VOLTS 

MAXIMUM PLATE DISSIPATION 12 WATTS 

MAXIMUM GRID #2 VOLTAGE jOO VOLTS 

MAXIMUM GRID #2 DISSIPATION (ZERO SIGNAL) 2.O WATTS 

MAXIMUM GRID #2 DISSIPATION (MAX. SIGNAL) 4.O WATT:;. 

MAXIMUM CATHODE CURRENT 65 MA. 

MA%IMUM GRID RESISTANCE (CATHODE BIAS) 1.O N117. 

MAXIMUM GRID RESISTANCE (FIXED BIAS) jOO K.C! 

MAXIMUM FILAMENT TO CATHODE VOLTAGE lOO VOLT; 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 2SO VOLTS 

GRID #2 VOLTAGE 25O VOLT`; 

PLATE CURRENT 48 MA. 

GRID #2 CURRENT 5.5 MA. 

GRID #i VOLTAGE -7.3 VOLT';. 

TRANSCONDUCTANCE 11 jOO µMHOP. 

PLATE RESISTANCE 4O K~. 

AMPLIFICATION FACTOR 

(GRID #i TO GRID #2) 19.5 

CONTINUED ON FOLLOWING PAGE s 
T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELU~ NEW JERSEY• U.S.A. JULY 1, 1958 PLATE M 5471 



88Q5 TENTATIVE DATA 

TONG-SOL 

C ONTINU EO FROM PRECEDING PAG F. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - coNTlo. 

CLASS A - ONE TUBE 

HEATER VOLTAGE S,O 8.O S.O S.O VOLTS 
HEATER CURRENT 0.60 0,60 0,60 0.60 AMP. 
PLATE VOLTAGE 250 '250 250 2'50 VOLTS 
SCREEN GRID VOLTAGE 250 250 25O 21O VOLTS 
PLATE LOAD RESISTANCE 5.2 u.5 7.O Z.O K0. 
CATHODE RESISTANCE 135 135 210 160 4 
GRID #1 VOLTAGE -7,3 -7.3 -5.4 -6.0 VOLTS 
PLATE CURRENT (ZERO SIGNAL) (j5 yt3 36 36 MA. 
PLATE CURRENT (MAX. SIGNAL) 45.5 50.6 36.8 36.6 MA. 
GRID #2 CURRENT (ZERO SIGNAL) 5,5 5,5 4.1 3.9 MA. 

GRID #2 CURRENT (MAX. SIGNAL) 10.5 10.0 5.5 7.3 MA. 

INPUT (RMS) SIGNAL VOLTAGE 4.3 4.4 3.5 3.4 VOLTS 

POWER OUTPUT 5.7 5.7 4.2 4.3 WATTS 

TOTAL DISTORTION (MEASURED WITH 

FIXED GRID BIAS) lO lO lO lO PERCENT 

CLASS AB - TWO TUBES, PUSH-PULL 

PLATE VOLTAGE 250 300 voLTs 

GRID #2 VOLTAGE 250 300 voLTs 

COMMON CATHODE RESISTANCE 130 130 R 
PLATE TO PLATE LOAD RESISTANCE 8.0 8.0 Kf2 
PLATE CURRENT (ZERO SIGNAL) 2x31 2x36 MA. 

PLATE CURRENT (MAX. SIGNAL) 2x37.5 2x46 MA. 

GRID #2 CURRENT (ZERO SIGNAL) 2x3.5 2x4.0 Ma. 

GRID #2 CURRENT (MAX.SIGNAL) 2X7.5 2x11 MA. 

INPUT SIGNAL VOLTAGE (RMS) 8 lO VOLTS 

POWER OUTPUT 11 17 WATTS 

PERCENT DISTORTION 3.O 4.O PERCENT 

CLASS B - TWO TUBES, PUSH-PULL 

PLATE VOLTAGE 25O 3OO VOLTS 

GRID #2 VOLTAGE 25O 300 VOLTS 

GRID #1 VOLTAGE -11.6 -14.7 VOLTS 

PLATE TO PLATE LOAD RESISTANCE S.O H.O K0. 
PLATE CURRENT (ZERO SIGNAL) ZX1O 2X7.J MA. 

PLATE CURRENT (MAX. SIGNAL) 2x37.5 2X46 MA. 

GRID #2 CURRENT (ZERO SIGNAL) 2X1.1 2XO.5 MA. 

GRID #2 CURRENT ( MAx.SIGNAL) 2X7.5 2X]1 MA. 

INPUT SIGNAL VOLTAGE (RMS) 5 lO VOLTS 

POWER OUTPUT 11 17 WATTS 

PERCENT DISTORTION 3,O 4.O PERCENT 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 8BQ5 

r  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CLASS A - TRIODE OPERATION 
SCREEN GRID CONNECTED TO PLATE 

PLATE VOLTAGE 25O VOLTS 
COMMON CATHODE RESISTANCE 270 ,{j 

PLATE LOAD RESISTANCE 3,5 KSZ 
PLATE CURRENT (ZERO SIGNAL) j4 MA. 
PLATE CURRENT (MAX. SIGNAL) j6 MA. 
INPUT SIGNAL VOLTAGE (RMS) (,] VOLTS 
POWER OUTPUT 1,95 WATTS 
PERCENT DISTORTION 9,0 PERCENT 

CLASS AB - TRIODE OPERATION 
'TWO TUBES, PUSH-PUL I. SCREEN GRID CONNECTED TO PLATE 

PLATE VOLTAGE 25O 3OO VOLTS 

COMMON CATHODE RESISTANCE 2Z0 270 ,(Z 
PLATE TO PLATE LOAD RESISTANCE LQ LO KR 

PLATE CURRENT (ZERO SIGNAL) 2X20 2X24 MA. 

PLATE CURRENT (MAX. SIGNAL) 2X21.] 2X26,0 MA. 

INPUT S16NAL VOLTAGE (RMS) 8.3 10 VOLTS 

POWER OUTPUT 3.4 5.2 WATTS 
PERCENT DISTORTION 2.5 2.5 PERCENT 

i 

T UNG-SOL ELECTRIC INC. ELECTRON TUDE DIVISION Bl NMPIELD~ NEW JERS EY E U.S.A. APRIL 1, 195° PLATE x5v 59 



88Q5 TENTATIVE DATA 
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TENTATIVE DATA 8BQ5 
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8BQ5 TENTATIVE DATA 
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TENTATIVE DATA 8BQ5 

8BQ5 

Ef = 8.0 Volts 
Eb = 250 Volts 
E =-7.3 Volts 
EC2 250 Volts 

r~.-- 5.2 Kohms 

2 3 4 

POWER OUTPUT (WATTS) 

5 6 

5 

4 

15 ~ 3 

10 

5 

0 

0 
y 2 
D 

H 

W 
V 

d I

0 0 

I
N
P
U
T
 V
O
L
T
S
 
(
R
M
S
)
 

1
-~ INDICATES A CHANGE. 

I I I 1 I I I I

75 

50 

~ 
Z 

~ 25 

0 

30 7.5 

20 ~ 5.0 
2 y 
O_ F 

F- .~.. 

~ y 

H 
O 

l0 ~ 2.5 Z 
~ 

— W 
a 

0 0 
5 

8BQ5 

Ef = S.0 Volts 
Eb = 250 Volts 
Eoi —8.4 Volts 
EC2 250 Volts 

r~ F 5.2 Kohms c 

~\'~ 

~ 

Ib 
, ~ 

'l. 

a o, 

/ 
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88Q5 TENTATIVE DATA 
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TENTATIVE DATA 88Q5 

C
U
R
R
E
N
T
 
(
M
A
)
 

_
 

N
 

V
1 

V
 

O
 

O
 

~
 

O
 

~
 

O
 

88Q5 (CLASS B) 

TWG TUBES OPERATING 
PUSH—PULL 

Ef = 8.0 Volts 
Eb = 300 Volts 

Ecs =-14.7 Volts 
ECz = 300 volts 

~rL~L = 8 Kohms 

O
 

_
 

_
 

O
 

~ 
O

 
V

~ 

IN
PU
T 
V
O
L
T
S
 
(
R
M
S
)
 

~
 

~
 

c 
~

 

PE
RC
EN
T 
D
I
S
T
O
R
T
I
O
N
 
(
d
)
 

—

— 

— 

— 

—

--- 

E '" 

/// 

~~ot 

\cti 

5 10 15 20 

POWER OUTPUT (WATTS) 

-~ INDICATES A CM NGE. 

1b

CU
RR
EN
T 
(
M
A
)
 

O
 

N
 

t
T
 

V
 

~
 

O
 

~
 

IN
PU
T 
VO

LT
S 
(
R
M
S
)
 

O
 

~
 

o 
~

 
PE
RC
EN
T 
DI

ST
OR

TI
ON

 
(
d
)
 

—~rL

 8BQ5 (CLASS AB) 
TWO TUBES OPERATING 

PUSH-PULL 

Et  == 8:0 Volts 
 Eb = 250 Volts 

 Ecz = 250 Volts 
 rk = 130 Ohms 

L = 8 Kohms 

~•~~ 

a~ot 
~ lcz 

— ~~~~ 

~r ~ 
2 5 5 0 7 5 10.0 12.5 

POWER OUTPUT (WATTS) 

T UNG-SDL ELECTRiL INC. ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. .A. kPPIL 1, 1959 °LATE W54E2 



8BQ5 TENTATIVE DATA 
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TENTATIVE DATA 88Q5 

86Q5 (CLASS AB) 
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TENTATIVE DATA 8CG7 

GLASS BULB 

TUNO•!OL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

$.4 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON NOVAL 

q PIN BASE 
9AJ 

THE 8CG7 IS A GENERAL PURPOSE, MEDIUM—MU TWIN TRIODE USING THE 9—PIN 
MINIATURE CONSTFUCTION. IT IS INTENDED PARTICULARLY FOR USE AS A VERT—
ICAL DEFLECTION OSCILLATOR AND HORIZONTAL DEFLECTION OSCILLATOR IN TELE—
VISION RECEIVERS. IT MAY ALSO BE USED AS A PHASE INVERTER, MULTIVIBRATOR, 
SYNCHRONIZING SEPARATOR AND AMPLIFIER, AND RESISTANCE COUPLED AMPLIFIER 
IN ELECTRONIC EQUIPMENT. THERMAL CHARACTERISTICS OF THE HEATER ARE CON—
TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON—
TROLLED. EXCEPT FOR HEATER RATINGS IT IS IDENTICAL TO THE 6CG7. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI TN ND E%TERN AL SNI ELD 

GRID TO PLATE: G TO P 

INPUT: G TO (K}HA,I S) 

OUTPUT: P TO (K}H IS) 

UNIT 1 UNIT 2 

4.0 4.0 

2.3 2.3 
2.2 2.2 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH UNIT 

µuf 
uuf 
µµf 

CLASS Al 
AMPLIFIER 

HEATER VOLTAGE $,4 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODEA 200 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID VOLTAGE: 

POSITIVE BIAS VALUE ,O ̀'~ VOLTS 

MAXIMUM PLATE DISSIPATION: 

EACH PLATE ~.5 WATTS 

BOTH PLATES (BOTH UNITS OPERATING) -~~, WATTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 1.O 

HEATER WARM-UP TIME (APPROX.)B 11,0 

ATME DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

BN EAT ER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS iME NEATER TO REACN 
801♦ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IM SERIES WI TN A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

MEGOHMS 

SECONDS 
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8CG7 TENTATIVE DATA 

TUNG•SOE 

L ONTINL'ED F0.0M PRECEDING PAGE 

RATIN6Sc— coNT 10 
I XTERPR ETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH UNIT 
VERTICAL HORIZONTAL 

DEfL ECTION DEFLECTION 
OSCILLATOR OSCILLATOR 

HEATER VOLTAGE £i.~ VOLTS 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OC VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2000 VOLTS 

MAXIMUM DC PLATE VOLTAGE 3OO SOO VOLTS 

MAXIMUM NEGATIVE PULSE GRID VOLTAGE LIOOE GOOF VOLTS 

MAXIMUM CATHODE CURRENT: 

PEAK ]O 3OO MA. 

DC 2O 2O MA. 

MAXIMUM PLATE DISSIPATION: 

EACH PLATE 3. fj 3. rj WATTS 

BOTH PLATES (BOTH UNITS OPERATING) 5 5 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS, GRID—RESISTOR 81AS 
OR CATHODE—BIAS OPERATION 2.Z 2.2 MEGOHMS 

HEATER WARM-UP TIME (APPROX.)G 11,0 SECONDS 

CF OR OPERATION IN A 525-LINE, j0-FR ANE SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 
PRACTICE CONCERNING TELEVISION BROADCAST STATIONS", FEDERAL COMMUNICATIONS COMMISSION• 

OTXE DC COMPONENT MUST NO7 E%CEED 100 VOL75. 

E THIS RATING IS APPLICABLE WHERE 7ME DURATION OF THE VOLTAGE PULSE DOES NO7 E%GEED 15 PER LENT 
OF ONE VERTICAL SCANNING CYCLE. IN A 525-LIME, j0-FRAME SYSTEMS 15 PERCENT OF ONE VERTICAL 
SCANNING CYCLE IS 2.5 MILLISECONDS. 

FTHIS RATING IS APPLICABLE WHERE THE DUR ATI OM OF THE VOLTAGE PULSE DOES NOT E%GEED 15 PERCENT 
Of ONE MOR120N TAL SCANNING CYCLE IN A 525-LINE, j0-FRAME SY STENj 15 PERCENT OF ONE HORIZONTAL 
SCANNING CYCLE IS 10 MICROSECONDS. 

GX EATEP WARM-UP TINE IS DEFINED AS TXE TINE REQUIRED FOR TXE VOLTAGE ACROSS THE NEATER TO flEACX 
BO% OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
Of THE TUBE NEATER IN SERIES WI TM A RESISTANCE OF VALUE j TINES THE NONE NAL HEATER OPERATING 
R ESI $TANG E. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH UNIT 
CLASS Al 
AMPLIFIER 

HEATER VOLTAGE 8.4 VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 90 25O VOLTS 

GRID VOLTAGE O -$ VOLTS 

AMPLIFICATION FACTOR 2O 20 
PLATE RESISTANCE (APPROX.) 6700 ]]OO OHMS 
T RANSCONDUCTANCE 3000 2600 µMHOS 

GRID VOLTAGE (APPROX.) 

FOR Ib = 10 LLAMP. -] -1$ VOLTS 

PLATE CURRENT OR GRID VOLTAGE OF -12,5 VOLTS --- 1.3 MA. 

PLATE CURRENT lO 9 MA. 



TENTATIVE DATA 8CG7 
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TENTATIVE DATA 8CM7 

e 
MAX. 

2 3 ~~ 
MAX. 

2 
5" 

~ 8 
M 

I

A X. 

V W 

GLASS BULB 

TUNG•SOL 

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

8.4 VOLTS 0.45 AMP 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SMALL BUTTON NOVAL 

q PIN BASE 
9ES 

THE 8CM7 IS A MEDIUM—MU DOUBLE TRIODE OF THE 9 PIN MINIATURE TYPE 
CONTAINING TWO DISSIMILAR TRIODES IN ONE ENVELOPE. IT IS INTENDED FOR USE 
AS A VERTICAL DEFLECTION AMPLIFIER IN 450 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES. WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES —
WITH XO E%TERNAL SHIELD 

APPROX. 

UNIT [1 UNIT A2 
OSCILLATOR AMPLIFIER 

GRID TO PLATE 3,8 3 uµf 

GRID TO CATHODE AND HEATER 2 3.5 µLLf 
PLATE TO CATHODE AND HEATER 0,5 0,4 µu.f 

HEATER VOLTAGE 

RATINGS^
INTERPRETED ACCORDING TO DESIGN CENTER SY STENB

UNIT /1 UNIT W2 
VERTICAL VERTICAL 

DEFLECTION DEFLECTION 
OSCILLATOR AMPLIFIER 

8.4 voLrs 
MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 'ZOQC VOLTS 

MAXIMUM DC PLATE VOLTAGE 500 500 VOLTS 

MAXIMUM PEAK POSITIVE 
PULSE PLATE VOLTAGE (ABSOLUTE MAXIMUM)D --- 2 2OOE VOLTS 

MAXIMUM CATHODE CURRENT: 
PEAK ~O ~O MA. 
AVERAGE 15 2Q MA. 

MAXIMUM PLATE DISSIPATION 1,25 5.5 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE: 
CATHODE BIAS 2.2 2.5 ME60HMS 
FIXED BIAS 2 1.0 MEGOHMS 
GRID RESISTOR BIAS ~,2 ___ MEGOHMS 

HEATER WARM- UP TIME (AP PROX.)F 11.0 SECONDS 

A FOR OPERATION IX A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PR ACTILE CONCERNING TELEVISION BROADCAST STATIONS", FEDERAL COMMUNILATI ONS COMMISSION• 

BUNT ESS OTHERWISE SPECIFIED. 

CTXE DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

DT;113 RATING IS APPLICABLE WX ERE TXE DURATION OF TXE VOI TAGE PULSE GOES NOT EXC EEO 15$ OF ONE 
VERTICAL SCANNING CYCLE. IN A 52~LINE~ j0-FRAME SYSTEM 15$ OF ONE VERTICAL SCANNING LY LLE IS 
2.5 MILLI SECONDS. 

E 
U HOER XO CIRCUMSTANCES SHOULD TXIS ABSOLUTE VALUE 8E E%CEEDEO. 

FXEATER WARM-UP TIME IS DEFINED AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO RE ACN 
80$ OF ITS RATED VOLTAGE AFTER APP LYI N6 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IX SEgIES WITX A RESISTANCE OF VALUE j TINES THE NOMINAL XE^TER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI ELD MEW JERSEY, U.S.A. NAY 1, 1956 PLATE 94674 



8CM7 TENTATIVE DATA 

  TUNc•sot  ~ 
CONTIMUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIEF 
UNIT tl 

OSCILLATOR 
UNIT A2 
AMPLIFIER 

HEATER VOLTAGE (3,4 VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 2OO 250 VOLTS 

GRID VOLTAGE —~ —1H VOLTS 

AMPLIFICATION FACTO R 21 18 

PLATE RESISTANCE (APPROX.) 1O SOO 4 ZOO OHMS 

TRANSCONDUCTANCE Z OOO 4 4OO µMHOS 

PLATE CURRENT ,5 2O MA. 

PLATE CURRENT FOR GRID VOLTAGE OF —gp VOLTS j --- MA. 

GRID VOLTAGE (APPROX.) FOR Ib = 10 uA. 14 VOLT= 

SIMILAR TYPE REFERENCE: Except fof Aeater ratings, the 8CN9 tis identical to .the 6CN9. 
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TENTATIVE DATA 8CM7 
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8CM7 TENTATIVE DATA 

8CM7 
AVERAGE CHARACTERISTICS 

= Ef 8.4 Volts 
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8CN7 

TUNO.80L 

DUPLEX—DIODE TRIODE 

MINIATURE TYPE 

7' 

a-

~MJC 
IS' 

1 16 
MAX. 

26 

MAX.

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

SERIES 
HEATER 

PARALLEL 

8.4 VOLTS 4.2 VOLTS 
0.225 AMP. 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

CONTROL OF HEATER WARN-UP TIME 

APPLIES ONLY TO PARALLEL CONNECTION. 
BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9Ex 

THE 8CN7 IS A DUPLEX DIODE HIGH—MU TRIODE IN WHICH SEPARATE. CATHODES ARE 

PROVIDED FOR THE DIODE AND TRIODE SECTIONS. IT IS INTENDED PRIMARILY FOR 

SERVICE AS A COMBINED HORIZONTAL PHASE DETECTOR AND REACTANCE TUBE IN 

TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE. CON—

TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 

MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON—

TROLLED. EXCEPT FOR HEATER RATINGS, THE 8CN7 IS IDENTICAL TO THE 6CN7. 

DIRECT INTERELELECTRODE CAPACITANCES 
WITHOUT E%T ER NAL SHIELD 

TRIODE GRID TO PLATE 

TRIODE INPUT 

TRIODE OUTPUT 

GRID TO EACH DIODE PLATE 

11ODE #1 PLATE TO DIODE CATHODE AND HEATER 
DIODE #2 PLATE TO DIODE CATHODE AND HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

H EA YER VOLTAGE 

MAXIMUM PLAT E~VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM DIODE CURRENT FOR CONTINUOUS 

OPERATION, (EACH DIODE) 

HEATER WARM-UP TIME*

1,8 µµf 

1.5 µµf 

0.5 µµf 
0.006 µµf 
3.6 µµf 
3.6 µµt 

8.4 4.2 VOLTS 

300 voLTs 
O VOLTS 

1.0 WATTS 

100 VOLTS 

200 voLTs 

20O VOLTS 

5.0 MA. 

11.0 SECONDS 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
R04 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCVIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTI.N UED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLDOMFI EL O. NEW JERSEY. U.S.A. OCTOBER 1. 1956 PLATE 44801 



8 CN7 

TUNO.80L 

C DNiINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

PLATE VOLTAGE 8.4 4.2 8.4 4.2 VOLTS 
PLATE CURRENT 0.225 0.4j 0.22 jr U.45 AMP. 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE -1,O -3.0 VOLTS 
AMPLIFICATION FACTOR ]Q 70 
PLATE RESISTANCE (APPROX.) 54 OOO SS 000 OHMS 
T RANSCONDUCTANCE ]. j'OO 1 200 N,MHOS 
PLATE CURRENT O.B 1.O MA. 

AVERAGE DIODE CURRENT (EACH DIODE) 

WITH 5, p' VOLTS DC APPLIED 

CLASS A RESISTANCE - COUPLED AMPLIFIER 

20 MA. 

Rp 
Meg. 

Rs 
Meg. 

Rqi 
Meg. 

Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 
Rk Gain Eo Rk Gain Eo Rk Gain Eo 

0.10 0.10 0.10 5700 21 7.0 2400 29 18 1800 33 35 
0.10 0.24 0.10 6100 26 9.0 2700 34 23 2000 38 42 
0.24 0.24 0.10 9100 30 10 4300 40 24 3000 44 43 
0.24 0.51 0.10 10000 34 13 4700 45 31 3300 49 52 
0.51 Q.51 0.10 15000 37 14 7500 47 28 5600 51 50 
0.51 1.0 0.10 16000 40 16 8200 50 35 6200 55 60 
0.24 0.24 10 0 31 5.0 0 44 19 0 48 40 
0.24 0.51 10 0 37 7.0 0 49 25 0 52 52 

0.51 0.51 10 0 39 7.5 0 51 22 0 54 44 
0.51 1.0 10 0 42 10 0 54 28 0 58 56 

Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL HARMONIC DISTORTION. 

GAIN MEASURED AT 2.0 VOLTS RNS OUTPUT. 

FOR ZERO-BIAS OAT A, GENERATOR IMPEDANCE IS NEGLIGIBLE. 

NOTE: COUPLING CAP ACi TORS fC) SHOULD BE SELECTED TO GIVE DESIRED FRE QUENLT 
RESPONSE. Rk SHOUlO BE ADEQUATELY BY-PASSED. 
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TENTATIVE DATA 8CS7 

7" 
8 

MAx. 
1 

M X• 

2 5" D MAx. 

I I I I I  ~ 

GLASS BULB 

TUNG•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

8.4 VOLTS 0.45 AMP, 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

5EF 

THE 8CS7 IS A DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. SECTION 
#1 IS INTENDED FOR OPERATION AS A VERTICAL DEFLECTION OSCILLATOR AND 
SECTION #2 AS A VERTICAL DEFLECTION AMPLIFIER. THERMAL CHARACTERISTICS 
ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE 
ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
NI TM MO E%TERN AL SHIELD 

GRID TO PLATE (G TO P) 

INPUT: G TO (K+H) 

OUTPUT: P TO (K+H) 

TRIODE /1A

2.6 
1.8 
0.5 

TRIODE /2 

2.6 
3.0 
0.5 

RATINGS 
I hTERP RETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER S

TRIODE /SA 
OSCILLATOR 

TRIODE /2 
AMPLIFIER 

uuf 

uu f 

uuf 

HEATER VOLTAGE 8.4 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 'ZOO VOLTS 

HEATER POSITIVE .WITH RESPECT TO CATHODE 

OC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE VOLTAGE jfOO 5OO VOLTS 

MAXIMUM PEAK POSITIVE'PULSE PLATE 

VOLTAGE (ABSOLUTE MAX.) Z ZOO VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM PLATE GISSIPATION C 1"25 6:5 WATT 

MAXIMUM AVERAGE CATHODE CURRENT ZO 30 M4. 
MAXIMUM PEAK CATHODE CURRENT 7O lO rj  MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 'L.'L 2.Z MEGOHMS 

HEATER WARM—UP TIME 0 11 SECONDS 

ATRIODE N1 COMN[CTS TO PINS !G. NT AMD iB. TRIODE /2 CONNECTS TO TINS fl, fj AYD /9. 

OF 00. OPERATI OM IN A 525 LINE. j0-FRAME SYSTEM AS DESCRIBED IN "STAN DAR OS Of G000 ENGINEERING 
PRACTICE FOR TEL EVI SI OM BROADCASTING STATIONS: FEDERAL COYNUNICATIONS CONYI SSION •. THE DUTY 
CYCLE OF THE VOLTAGE PULSE MUST MOT E%LEED lSt OF OME SCANNING CYCLE. 

CIN STAGES OP E0. ATING NI TN GRID LEAN BIAS, AN ADEQUATE CAYNODE BIAS RESISTOR OR OTHER SUITABLE 
N EANS IS RE OUIREO TO PROTECT THE TUBE IX ABSENCE OF E%CITATION. 

DNE ATER NARY-UP TIME IS DEf INED AB THE TIME REQUIRED FOR THE VOLTAGE AC RO 55 iME NEATER TO REACH 
BOt OF ITS RATED VOLTAGE AF TfR A►PLYING 4 TIMES NATEO NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IY SERIES YI TN A RESISTANCE Of YALUE j TIMES 7NE NOMINAL NEATER OP ER ATI NO 
RESISTANCE. 

CONTINUED OM FOLlOYI NG PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE 01 VI SION BL OOY FI EL O. NEN JER SET, U: S. A. SE~TENaEA 1, 1956 PL AiF Nv 170 



8CS7 TENTATIVE DATA 

TUNc•sc~ 

CONTINUED FR ON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE !l A TRIODE i2 

HEATER VOLTAGE 8.4 8.4 VOLTS 

HEATER CURRENT G.45 0.45 AMP. 

PLATE VOLTAGE 250 Z5O VOLTS 

GRID VOLTAGE —8.5 —10.5 voLTs 
PLATE CURRENT 10.5 19.0 MA. 

TRANSCONDUCTANCE 2 200 4 500 µMHOS 

A MPLIFICATION'FACTOR 17.0 15.5 
PLATE RESISTANCE 7 700 3 450 OHMS 

PLATE CURRENT AT E~=-16 VOLTS 3.0 MA. 

GRID VOLTAGE FOR Ib=10/1A —24 VOLTS 

GRID VOLTAGE FOR Ib=50l.I.A —22 VOLTS 

ATpI ODE it CONNECTS TO PINS i6, i7 AND i8. Tp100E i2 CONNECTS TO PINS il, fj AND f9. 

SIXILAR TPP6 R8F8R8NC8: Bxceyt for heater Tatings the 8CS9 is identical to tAe BCS7. 



TENTATIVE DATA 8CX8 

3 
i 

TUNo•ao~  
TRIODE—PENTODE 

MINIATURE TYPE 

~" 

MAX  COATED UNIPOTENTIAL CATHODE 

• 
218. 

HEATER 
MAx. 8.0 VOLTS 0.6 AMP. 

2 
5, 

MAx AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

90X 

THE 8CX8 IS A SHARP—CUTOFF PENTODE AND A MEDIUM—MU TRIODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. THE PENTODE SECTION IS INTENDED PRIMARILY FOR 
USE AS A VIDEO AMPLIFIER. THE TRIODE SECTION IS SUITABLE FOR A 4.5 MEGA—
CYCLE SOUND IF AMPLIFIER, SWEEP OSCILLATOR, SYNC SEPARATOR, SYNC AMP—
LIFIER, OR SYNC CLIPPER. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM_—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME THE 8CX8 
IS IDENTICAL TO THE 6CX8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT ExTERN AI SHIELD 

PENTODE SECTION: 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

TRIODE SECTION: 

GR IO TO PLATE 

INPUT 

OUTPUT 

PENTODE GRID #i TO TRIODE PLATE (MAX.) 

TRIODE GRID TO PENTODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

PENTODE 
SECTION 

0.06 µµt 
9.0 µµf 
4.4 µµf 

4.4 µµf 
2.2 µµf 

0.38 µµf 

.005 µµ f 

.018 µµf 
0.17 µµf 

TRIODE 
SECTION 

HEATER -VOLTAGE 8,D 8.O VOLTS 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 

MAXIMUM SCREEN- SUPPLY VOLTAGE 330 --- voLTs 
MAXIMUM SCREEN VOLTAGE SEE RATING ONART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE D D VOLTS 

MAXIMUM PLATE DISSIPATION ~.Q 2.D WATTS 

MAXIMUM SCREEN DISSIPATION 1.1 --- WATTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTR OM TUBE OIVI SI ON BLOONFIELD, NEW JER SET, U.S.A. SEPTEMBER 1, 1957 PLATE N506B 



$CX$ TENTATIVE DATA 

TUN6•!OL 
CONTINUED fRON PRECEDING PAGE 

RATINGS — coNrlo 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

PENTODE TRIODE 
SECTION SECTION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

YOTAL DC AND PEAK 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BYAS 

WITH CATHODE BIAS 

HEATER WARM—UP TIME (APPR OX.)• 

lOO ZOO VOLTS 

200 200 voLTs 

ZOO ZOO VOLTS 

0.25 O.5 ME GOHMS 

].O 1.O MEGOHMS 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Ai AMPLIrIcR 

PENTODE 
SECTION 

TRIODE 
SECTION 

HEATER VOLTAGE 8,O 8,O H.O VOLTS 

HEATER CURRENT 0.6±6% 0.6±6~ 0.6±6~ AMP. 
PLATE VOLTAGE 4O 2OO 15O VOLTS 

SCREEN VOLTAGE 125 125 --- VOLTS 

GRID #i VOLTAGE O A --- --- VOLTS 

CATHODE—BIAS RESISTOR --- 6H LSO OHMS 

AMPLIFICATION FACTOR --- 4O 
P LATERESISTANCE (A PPR OX.) --- 7O OOO 8 7OO OHMS 

TRANSCONDUCTANCE --- LO OOO 4 6OO µMHOS 

PLATE CURRENT 4O 24 9.2 MA. 

SCREEN CURRENT 15.5 5.2 --- MA. 

6R ID #1 VOLTA GE (APPROX.) 

Tb = 10C~A. --- —8.5 —5.0 VOLTS 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ALR OSS THE HEATER TO REALH 
B0~ Of ITS RATED VOLTAGE AFTER APPLTING 4 TIMES RATED HEATER VOLTAGE JO A CIRCUIT LONSI STI NG 
OF THE TUBE HE AiER IX SERIES WITH A RE SI ST AX CE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

DESIGN-MA%I MUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TU8E5 AT WMI CH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE. THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN-MA%I NUN 
VALUE IS E%CE EDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION S EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTNEXT~ LOAD 
V ARI ATION~ AND ENVIRONMENTAL CONDITIONS. 

A 
APPLIED FOR SHORT INTERVAL lTWO SECONDS MA%IMUMI SO AS NOT TO DAMAGE TUBE. 
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8CX8 TENTATIVE DATA 
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tì''~o Eb ' - 

- ,, 50 ~ 
2S0 — R p 

10000 ~ -
z 

~ 

_~ 

SO _ ~ -, 

~ ~`~ __ —, ___f1___~, — 

— 1000 5000 — 

_ 0 _ 
_, 0 2 5 5.0 7.5 10.0 12.5 15.0 -
- PLATE (Ib) - MILLIAMPERES .--_ 



TENTATIVE DATA 8CX8 
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8CX8 TENTATIVE DATA 
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TENTATIVE DATA 8CX$ 

SCX8 
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8CY7 

TONO•~OL  

DOUBLE TRIODE 

MINIATURE TYPE 

~" 
r 8 
I MAX.

I I I t I 

1 23. 

MAX, 

2 
5' 
8 

MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 
7.9 VOLTS 0.6t6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

THE SCY7 IS A DISSIMILAR DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC—
TION AND IS INTENDED FOR USE AS A COMBINED VERTICAL—DEFLECTION OSCILLATOR 
AND AMPLIFIER IN TELEVISION RECEIVERS. IN ADDITION, THERMAL CHARACTER—
ISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — AP~eox.® 

SEC. 1 SEC. 2 

1.8 
1.5 

0.30 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 
MAXIMUM PEAK NEGATIVE GRID VOLTAGE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM DC CATHODE CURRENT 

MAXIMUM DC PEAK CATHODE CURRENT 

MAXIMUM HEATER CATHODE VOLTAGE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID CIRCUIT RESISTANCE 

WITH FIXED BIAS 

WITH CATHODE BIAS 

HEATER WARM- UP TIME (A PPROX.)*

VERTICAL- B 
OSCILLATOR 
SERVICE 

(SEC. 11 
7.9 
350 

400 
1.0 

100 
200 

200 

4.4 
5.0 
1.0 

µµf 

µµf 

µµf 

VERTICAL- B 
DEFLECTION 
AMPLIf1ER 
(SEC. 2 I 
7.9 volrs 
350 volrs 

1 HOO VOLTS 

250 vOLTs 
5.5A WATTS 

35 MA• 
12O MA. 

LOO VOLTS 

2OO VOLTS 

ZOO VOLTS 

2.2 ___ 

2.2 2.2 
11.0 

CONTINUED ON FOLLOWING PAGE 

ME GOHMS 

MEGOHMS 

SECONDS 

y INDICATES A CHANGE. 

T UNG-COL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFIEID, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE #5708 



8CY7 

TUNG•SOL 
CONTINUED FROM PRECEDING PA6E 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SECTION 1 SECTION 2 
(OSCILLATOR) UNPLI FIERI 

HEATER VOLTAGE ~,9 ~,9 ~,9 VOLTS 

HEATER CURRENT 0.6±6~ 0.6±6~ 0.6±6~ AMP. 
PLATE VOLTAGE 250 6O 15O VOLTS 

GRID VOLTAGE —3,0 O --- VOLTS 

CATHODE- BIAS RESISTOR --- --- 620 OHMS 

AMPLIFICATION FACTOR 68 --- 5.0 
PLATE RESISTANCE (APPROX.) 52 000 --- 920 OHMS 
TRANSCONDUCTANCE 1 300 --- 5 4QQ µMHOS 

PLATE CURRENT L.2 b'O 3O MA. 

PLATE CURRENT (APPR OX.) E~ - 30v. --- --- 3,5 MA. 

GRID VOLTAGE (APPROX.) Ib 200 µA. --- -L}Q VOLTS 

GRID VOLTAGE (A PPRO%.) Ib 10 µA. —5.5 --- --- VOLTS 

WITHOUT E.%TERNAL SHIELD. 

A IN STAGES OPERATING WITH GRID LEAN BIAS. AN AO EQUATE CATHODE BIAS RESISTOR OR OTXER SUITABLE 

NEARS IS REQUIRED TO PROTECT THE TUBE IN THE AB SEXCE OF EXCITATION. 

B FOR OP ER ATI OM IN A 525~LIME, j0-FRAME ST ST EN AS OE SCRIBED IM •STANDARDS Of GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL CONNUXICATI OXS COMMISSION". THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15S OF ONE SCANNING CYCLE. 

#HE AT E0. WARN-UP TINE IS DEFINED AS THE TIME REOUIRED FOR THE VOI TAGE ACRD 55 THE HEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI iM A RESISTANCE OF VALUE ) TIMES THE NON( XAL HEATER OPERATING 
RESISTANCE. 

DESIGN-MAXIMUM RATINGS ARE THE llNl it XG VALVES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WNI CH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PER FORNANCE~ 
T MEREFORE. THE EQUIPNE MT DCSI GN ER MUST EST ABLISN THE CIRCUIT DESIGN 50 THAT NO DESIGN-MAXI NUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING LONOITI OMS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION. EOU IPNENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJU STNEMT. LOAD 
VARIATION. AND ENVIRONMENTAL CONDITIONS. 
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SECTION 2 

Ef = 7.g Volts 
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TENTATIVE DATA 8CY7 

8CY7 ■■■■■■■■■■■■■■ 
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TENTATIVE DATA 8EB8 

GLASS BULB 

TUNo•so~ 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

8.0 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

Sox 

THE 8EB8 IS A HIGH-MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9-PIN MINI-
ATURE CONSTRUCTION. THE TRIODE SECTION IS DESIGNED FOR USE AS A VOLTAGE 
AMPLIFIER WHILE THE PENTODE SECTION HAS A CONTROLLED PLATE KNEE CHARAC-
TERISTIC AND IS DESIGNED FOR USE AS A VIDEO AMPLIFIER. THERMAL CHARAC-
TERISTICS OF THE HEATER ARE CONTROLLED SO THAT HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 

TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND 
HEATER WARM-UP TIME THE 88E8 IS IDENTICAL TO THE 6E68. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL BHI ELD 

TRIODE SECTION: 
GRID TO PLATE 

INPUT; G TO (H + K) 

OUTPUT: P TO(H + K) 

PENTODE SECTION: 
GRID #1 TO PLATE (MAX.) 

INPUT: GS TO (H+K+G2+G3+I.S.) 

OUTPUT: P TO 
(H+K+G2+G3

+I.S.) 

COUPLING: 
TRIODE GRID TO PENTODE PLATE (MAX.) 

PENTODE GRID #1 TO TRIODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM S7 STEMA

4.4 µµf 
2.4 µµf 

0.36 µµf 

0.1 µµf 

11 µµf 
4.2 µµf 

•018 µµf 

.005 µµf 
0.17 µµ£ 

TRIODE PENTODE 
SECTION SECTION 

HEATER VOLTAGE 8.O 8.O VOLTS 
MAXIMUM PLATE VOLTAGE 33O 33O VOLTS 
MAXIMUM GRID N2 SUPPLY VOLTAGE 33O VOLTS 
MAXIMUM GRID #2 VOLTAGE 

MAXIMUM POSITIVE GRID Ni VOLTAGE O O VOLTS 
MAXIMUM PLATE DISSIPATION 1.0 5.O WATTS 
MAXIMUM GRID #2 DISSIPATION 1,1 WATTS 

L ONTINUEO ON FOLLOWING PAGE 

T UN G-GDL ELECTRIC INC. ELECTRON TUBE OI VI SIGN BLOOMFIEID, NEW JERSEY, U.S.A. JU l7 1, 1958 PLATE N52Nj 



8E88 TENTATIVE DATA 

TUNc•so~ 
CDNTINUEJ FROM PRECEDING PAGE 

RATINGS — coNTID. 
INTERPRETED ACCORDING TO DESIGN NA%INUN SYSTEM 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND BEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 

CATHODE BIAS 

HEATER WARM-UP TIME* (APPR OX.) 

200 

100 
200 

0.5 0.25 
1.0 1.0 

11.0 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

VOLTS 

VOLTS 

VOLTS 

MEGOHM 

MEGOHM 

SECONDS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

TRIODE 
SECTION 

8.0 
0.60 
25O 

—2 

PENTODE 
SECTION 

8.0 
0.60 
2OO 
125 

voLrs 
AMP. 
VOLTS 

voLrs 
VOLTS 

CATHODE BIAS RESISTOR 68 oHMs 
PLATE CURRENT 2 25 MA. 

GRID #2 CURRENT 7 MA. 

TRANSCONDUCTANCE 2 TOO 12 500 µMHOS 
AMPLIFICATION FACTOR 100 
PLATE RESISTANCE (APPR OX.) 37 000 75 000 OHMS 

GRID #i VOLTAGE FOR Ib= 100 µA (APPR OX.) - 9 VOLTS 

GRID #1 VOLTAGE FOR Ib 20 A (APPROX.) .5 

PLATE KNEE CHARACTERISTICS -INSTANTANEOUS VALUES 

Eb = q5 VOLTS. E~2 - 125 VOLTS AND E~1 = O VOLTS 

PLATE CURRENT 4O MA• 

GRID #2 CURRENT 15 MA. 

DESIGN-MA%INUN RATINGS ARE LINT TING VALUES OF OPERATING ANO ENVIRON NE XTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFI NEO BY ITS PUBLISHED DAT A r AND SX OULD 
NOT BE E%CEEDEO UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TXE OE YICE r TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING RONOITIOMS DUE TO VARIATIONS IN OEVI CE CM AR ALTERI STICS. THE 
E QUIPNENT NAN UFALT UR ER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MA%INUN 
VALUE FOR THE INTENDED SERVILE IS E%CEEDED WITH A BOGEY OEYICE UNDER THE WORST PROBABLE 
OPERATING CONDITI OMS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT YARI ATIONr 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARI 0.T ION. SIGNAL VARI ATIOM r AND ENVIRONMENTAL CONOI TIONG. 

M EAT ER WAR 4-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

804 OF ITS RATED VOLTAGE AFTER APPLYING V TIMES RAT EO NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES wITX A RESISTANCE OF YA LUE j TINES TXE NOMINAL NEATER OPERATING 
RESISTANCE. 



8EM5 

GLASS BULB 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

8.4 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTT0~1 VIEW 
SMALL- BUTTON NOVAL 

9 PIN BASE 

9 ~I N 

THE 8EM5 IS A BEAM POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION AND 
IS INTENDED FOR USE AS THE VERTICAL DEFLECTION AMPLIFIER IN HIGH—EF—
F ICIENCY_DEFLECTION CIRCUITS OF TV RECEIVERS WHICH USE PICTURE TUBES 
WITH A 110° DIAGONAL DEFLECTION ANGLE. THERMAL CHARACTERISTICS OF THE 

HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARtv~UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE 
SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS AND HEATER 
WARM—UP TIME, THE 8EM5 IS IDENTICAL TO THE 6E M5. 

DIRECT INTER ELECTRODE CAPACITANCES 
WITHOUT E%T ERNAI SHIELD 

GRID #1 TO PLATE 

GRID #1 TO CATHODE h G3, G2~ AND. HEATER 

PLATE TO CATHODE & G3~ G2, AND HEATER 

RATINGS 
EN TER PRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIER 

0.7 µµf 

10 µµf 
5.1 µµf 

HEATER VOLTAGE 8 4 VOLTS 

MAXIMUM PLATE VOLTAGE: 

oc 315 voLrs 

PEAK POSITIVE PULSE (ABS. MAX.J B 2 2OOc VOLTS 

MAXIMUM GRID #2 VOLTAGE 285 VOLTS 

MAXIMUM PEAK NEGATIVE-PULSE GRID #1 VOLTAGE —250 VOLTS 

MAXIMUM CATHODE CURRENT: 

PEAK 21O MA, 
AVERAGE 6O MA. 

MAXIMUM PLATE DISSIPATION 1O WATTS 

MAXIMUM GRID #2 INPUT 1.5 WATTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOD VOLTS 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 25O °C 

MAXIMUM CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION 2.2 MEGONMS 

FOR CATHODE- BIAS OPERATION 2.2 MEGOHMS 

HEATER WARM- UP TIME (APPROX.)* 11.0 SECONDS 
CONTINUED ON FOLLOWING PAGE 

TUNG-5OL EE LECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI ELO, NEW JERSEY, U.S.A. AUGUST 1, 1960 PLATE W5947 
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8EM5 

TUN6•SOL  1

CONTINUED FROM PRECEEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE tf.4 d.4 VOLTS 

HEATER CURRENT O. E7 O.6 AMP. 

PLATE VOLTAGE C7O 25O VOLTS 

GRID #2 (SCREEN—GRID) VOLTAGE 25O 25O VOLTS 

GRID #1 (CONTROL—GRID) VOLTAGE O —I8 VOLTS 

MU—FACTOR S GRID #i TO GRID #2 --- 8,~ 

TRANSCONOUCTANCE -- 5100 µMHOS 

PLATE CURRENT 18OE 4O MA. 

GRID #2 CURRENT 3OE 3 MA. 

PLATE RESISTANCE (APPROX.)~ jO OOO U`i n,"~ 

GRID #i VOLTAGE FOR PLATE CURRENT 0.2 MA. ---- —3~ 

WIINDI CAT ES AN ADDITION. 

kNEATER WARM-UP TIME IS DEFINED AS TXE TIME REQUIRED FOR TXE VOLTAGE ACROSS TXE NEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED MEAT ER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERI E$ MI TH A RESISTANCE Of VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

E4
FOR OPERATION IN A 525-LINE, 3D-FRAME SYSTEM AS DESCRIBED IN "$TAN DARDS OF GOOD EN61WEEft IN6 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY C7CLE 
OF .THE VOLTAGE PULSE MUST NOT E%GEED 154 OF ONE SCANNING LYC LE. 

GUN DER NO CIRCUMSTANCES SNOU lO THIS ABSOLUTE VALUE BE E%GEED ED. 

DTNE DC COM PDN ENT MUST NOT E%GEED 100 VOLTS 

ETME$E VALUES CAN BE ME45URED BY A METHOD INVOLVING A RE-CURRENT WAVEFORM SUCH THAT THE PLATE 
DIS5I PATIDN AND GRID W2 INPUT WI LL. BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE 
T U6 E. 
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8ET7 

TUNG•SOL 

DUO—DIODE PENTODE 

e7s" 
MAX 

i 
2.375" 
MAX 

2.625 
MAX 

VI II 

GLASS 3UL9 

SMALL BUTTON 

9 PIN BASE E9-i 

OUTLINE DRAWING 

JEDEC 6.3 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

8.0 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

90TTOM VIEW 

BASING DIAGRAM 

JEDEC 9LT 

THE 8ET7 IS A DUO—DIODE SHARP—CUTOFF PENTODE IN THE 9 PIN MINIATURE CON—
STRUCTION. THE TUBE IS DESIGNED PRIMARILY FOR USE AS A COMBINEC VIDEO 
AMPLIFIER AND HORIZONTAL PHASE DETECTOR IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
wlrnouT ExTERNAL snl ELo 

PENTODE SECTION 

GPID #1 TO PLATE S MAX. O.]. pf 

INPUT: G1 TO (H+Pk+G3, I.S.+G2 Dk~DSh) lO 9f 

OUTPUT: P TO (H+Pk+G3, I.S.+G2 Dk,DSh) 4.2• 
p-

DIODE SECTION (EACH DIODE) 

DIODE PLATE TO (h+Dk, Dsh+Pk, G3, I.S.) 1.5 Pf 

DIODE CATHODE; DIODE SHIELD TO (h+Dp+Pk, G3, I, S) ~.5 pf 

COUPLING 

PENTODE GRID #i TO DIODE PLATE (EACH DIODE) (MA.X) .00rj 

PENTODE PLATE TO DIODE PLATE (EACH DIODE) (MAX.) .OZ 

RATINuS 
I NTERP 0.ET ED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE B.O VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM #2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM #2 VOLTAGE SEE RATING CnART 

MAXIMUM POSITIVE GRID #i VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION Jr .~ WATTS 

MAXIMUM GRID #2 DISSIPATION 1.1 WATT 

MAXIMUM GRID #i CIRCUIT RESISTANCE: 

CATHODE 81AS 

F IXEO BIAS 

N!AXIMUM HEATER—CATHODE VOLTAGE: 

NEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE'WITH RESPECT TO CATHODE 

OC 

TOTAL DC ANO PEAK 

HEATER WARM—UP TIME (APPROX)•

0,25 MEGOHMS 

O.1 MEGOHMS 

LOO VOLTS 

2OO VOLTS 

11.0 SECONDS 

T JNG-SOL EIECTPIC INC., ELECTRON TUBE DIVISION, eL00MFl ELD, NEW JERSEY, U.S.A. ,JULY 1, 1962 PLAT-



8ET7 

TUNG•SOL 

L ONTINU EO FROM PRECEDING PAGE 

1 TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PENTODE — CLASS Al AMPLIFIER 

HEATER VOlTg6E 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

GRID #2 CURRENT 

T RANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

Ec1 FOR Ib = 100 µA (AP PROX.) 

AVERAGE DIODE CURRENT WITH 10 VOLTS 

DC APPLIED (EACH DIODE) 

INSTANTANEOUS PLATE KNEE VALUES 

Eb = 6OV, Ec2 = 150, AND Eci =0 V; 

Ib = 55 MA AND Ic2 = 18 MA. 

H.O VOLTS 

O.GO AMP. 

TOO VOLTS 

)5O VOLTS 

ZOO OHMS 

25 MA. 

5:5 MA. 

11 5OO µMHOS 

E)O OQO OHMS 

-lO VOLTS 

1.5 MA. 

DESIGN-NA%INUY RATING S, ARE II KITING VALUES OF OPERATING AND ENVIRONN ENTAI CONDITIONS APP LI CAB IE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LISxEO DATA, ANO SHOULD 

NOT BE E%CEEDEO UNDER THE NORST PROBABLE LON OITIONS. THE DEVICE NAN UFA LTURER CMOOS ES 7H ESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE OEV IC E, TAKING RESPONSIBILITT FOR THE 

EFFECTS OF CNANGES IN OPERATING CONDITIONS DUE 70 VARIATIONS IN D EV ICE CxARAC TER ISTI CS. THE 
E OUIPNENT NANUFACTUR ER SXOU LO DESIGN SO THAT INITIALLY AND TNROUGNOUT LIFE NO DESIGN-NA%I NUN 

VA IUE fOR TxE INTENDED SERVICE IS E%LEEDED NITN A BOGEY DEVICE UNDER THE NORST PROBA BIE 
OPERATING CONDITIONS WITN RES PELT TO SU PPLT-VOLTAGE VARIATION, EQUIPMENT CONPON ENT VARIATION 

EOUIPNENT CONTROL ADJ USTNENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

xH EAT ER WARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TxE VOLTAGE ACROSS THE HEATER TO REACH 
B04 OF ITS RAT EO VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A LIRCU IT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NONINAL HEATER OPERATING 
RFSI STANCE. 



8FQ7 

TUNG•SOL 

TWIN TRIODE 

MINIATURE TYPE 

~50'~ 
MAX. 

2.375~~ 
MAX. 

2.625~~ 
MAX 

1 

GLASS BULB 

$MALL-BUTTON 

9 PIN NO VAI E9-1 

OUTLINE DRAWING 
J EDEC 6-j 

COATED UNIPOTENTIAL CATHODE 

FOR SERIES STRING OPERATION 

IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

H © IP 

2K O x x O IG 

2© r ~ O IK 

© x x O 

2P 0 eNc 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9LP 

THE 8FQ7 IS A GENERAL PURPOSE, MEDIUM-MU T'NIN TRIODE IN THE 9 PIN MINIA-
TURE CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A VERTICAL-DE-
FLECTION OSCILLATOR AND HORIZONTAL-GEFLECTION OSCILLATOR IN TELEVISION 
RECEIVERS. THE 8r"p7 MAY ALSO BE USEC IN PHASE-INVERTER, MULTIVIBRATOR, 
SYNC-SEPARATOR, SYNC-AMPLIFIER, AND IN RESISTANCE-COUPLEC AF AMPLIFIER 
CIRCUITS OF ELECTRONIC EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TE RN AI SHIELD 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 

PLATE TO CATHODE AND HEATER 

PLATE OF UNIT #1 TO PLA7F OF Uv1T #2 

UNIT W1 UNIT /2 

3.6 3.8 
2.4 2.4 

0.34 0.26 
1.0 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IUMUM VALUES - SEE E14 ST AN D0.RD RS-239 

pf 
pf 
pf 
pf 

AVERAGE CHARACTERISTICS S.4 VOLTS 45O Ma. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT 70 CATHODE 
A< 

HEATER WARM—UP TIME (APPROX.) 

• THE DL 'C OM PON ENT MUST NOT E%GEED 100 VOLTS. 

450127 MA. 

2O0 VOLTS 

ZOO• VOLTS 

11 SECONDS 

M EAl1.R WARN-UP TI NF IS pEf INFO AS THE TIME REQUIRED FOR THE VOLTAGE ACROiS TH F. NEAT FR TO RCACH 
flOT OF I1G RATED VO ITAGE AFTER APPLYING 4 TINES RATED HEATER VOITAGF TO A CIRCUIT f.ONBISTING 
OF THE TUBE NEATER IN SERIFS WITH A RESI S.TANCF OF VALUE j TIMES THE NOMINAL NFATFP OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

 J 
TONG -SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFIELO, NF.W JERSEY, U.S.A. JANUART 1, 19F2 PL>TE #E?^' 



8FQ7 

TUNG•SGL  ~ 

CONTINUED FR ON PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUN VA IU ES - SEE EIA STANDARD RS-2j9 

CLASS Al AMPLIFIER 

VALUES ARE FOR EACH UNIT 

PLATE VOLTAGE 33O VOLTS 
GRID VOLTAGE: 

POSITIVE-BIAS VALUE O VOLTS 

CATHODE CURRENT - 22 MA. 

PLATE DISSIPATION: 

EITHER PLATE 4 WATTS 

BOTH PLATES (BOTH UNITS OPERATING) 5.] WATTS 

MAX. CIRCUIT VALUES: 

GRID- CIRCUIT RESISTANCE: 

FOR FILED - BIAS OPERATION ]. MEGOHM 

HORIZONTAL-DEFLECTION OSCILLATOR B 

VALUES ARE FOR EACH UNIT 

DC PLATE VOLTAGE 

PEAK NEGATIVE-PULSE GRID VOLTAGEC

CATHODE CURRENT: 

PEAK 

DC 

PLATE DISSIPATION: 

EITHER PLATE 

BOTH PLATES (BOTH UNITS OPERATING) 

MAX. CIRCUIT VALUES: 

GRID- CIRCUIT RESISTANCE 

VERTICAL-DEFLECTION OSCILLATOR B
VALUES ARE FOR EA LH UNIT 

DC PLATE VOLTAGE 

PEAK NEGATIVE- PULSE GRID VOLTAGE D

CATHODE CURRENT: 

PEAK 

OC 

PLATE DISSIPATION: 

EITHER PLATE 

BOTH PLATES (BOTH UNITS OPERATING) 

MAX. CIRCUIT VALUES: 

GRID-CIRCUIT RESISTANCE 

330 
560 

330 
22 

4 

~.] 

2.2 

330 
440 

]] 

22 

4 
5.7 

2.2 

VOLTS 

VOLTS 

MA. 

MA. 

WATTS 

WATTS 

MEGOHM 

VOLTS 

VOLTS 

MA. 

MA. 

WATTS 

WATTS 

MEGOHMS 

CHARACTERISTICS 

CLASS Al AMPLIFIER 
EACH UNIT 

PLATE VOLTAGE 9O 25O VOLTS 

GRID VOLTAGE O -H VOLTS 

AMPLIFICATION FACTOR 2O ZO 
PLATE RESISTANCE (APPROX.) 6]OO ]]OO OHMS 

TR ANSCONDUCTANCE 3900 26OO µMHOS 

PLATE CURRENT lO 9 MA. 

PLATE CURRENT FOR GRID VOLTS =-12.5 --- Z.3 MA. 

GRID VOLTAGE (APPROX.)FOR PLATE µA=10 -] -IH VOLTS 

CONTINUED ON FOLLOWING PAGE 



8FQ7 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

NOTES 

6 FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 

PRACTICE CONCERNING TELEVISION BROADCAST STATIONS." FEDERAL COMMUNICATIONS COMMISSION. 

~TMIS RATING IS APPL FCAB LE WHERE THE DURATION OF THE VOLTAGE PO LSE 00 ES NOT E%C EED 15 PER CENT 

OF ONE HORIZONTAL SCANNING CYC IE. IN A 525-LINE, j0-FRAME SYSTEM, 15 PEij CENT OF ONE HORI-
ZONTAL SCANNING CYCLE IS 10 MICROSECONDS. 

DTMIS RATING IS APPLICABLE WHERE THE DURATION OF THE YO LTAGE PULSE DO RS NOT EXCEED 15 PER. CENT 

-OF ONE VERTICAL SCANNING CT CL E. IN A 525-LIN E, j0-FRAME SYSTEM, 15 PER CENT OF ONE VERTICAL 

SCANNING CYCLE IS 2.5 MI LIISECONDS. 

SIMILAR TYPE REFERENCE: Excebt for heater ratings, the 8FQ7 is identical 
to the 6FQ7. 

J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE OI41510N, Bl00MFIELO, NEW JERSEY, U. S. 0... JANUARY 1, 1962 PLATE #6jb2 





TENTATIVE DATA SGNB 

~„ 

8 
MAX. 

1 

2 
3„ 
8 

MAX. 

2 
5„ 

8 
MA X. 

~i i 

GLASS BULB 

TUNB•a0L 
TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

8.0 VOLTS 0.6 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 

9 PIN BASE 

9DX 

THE 8GN8 IS A HIGH MU TRIODE AND A SHARP CUTOFF PENTODE IN THE 9 PIN MINIA-

TURE CONSTRUCTION. THE TRIODE SECTION IS DESIGNED FOR USE AS A VOLTAGE 

AMPLIFIER OR SYNC-SEPARATOR. THE PENTODE SECTION IS DESIGNED FOR VIDEO 

AMPLIFIER SERVICE FEATURING A CONTROLLED PLATE KNEE CHARACTERISTIC. 

EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 8GN8 IS IDENTICAL 

TO THE 6GNB. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

TRIODE SECTION 

GRID TO PLATE q.q µµf 

INPUT: G TO (H+K) 2.4 µµf 

OUTPUT: P TO (H+K) 0.~ µµf 

PENTODE SECTION 

GRID #1 TO PLATE (MAX.) 0.1 µµf 

INPUT: G1 TO (H+K+G2+G3+LS.) 11 µµf 

OUTPUT: P TO (H+K+G2+G3+I.S.) 4.2 µµf 

COUPLING 

TRIODE GRID TO PENTODE PLATE (MAX.) ,018 µµf 
PENTODE GRID #1 TO TRIODE PLATE (MAX.I .005 µµj 

PENTODE PLATE TO TRIODE PLATE (MAX.) 0.17 µµf 

RATINGS 

INTERPRETED ACCORDING 70 DESIGN MAXIMUM SYSTEMA

TRIODE 
SECTION 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

PENTODE 
SECTION 

8.0 VOLTS 

330 330 VOLTS 

330 VOLTS 

CONTINUED ON FOLLOWING PAGE 

J 

TONG-SOL EIECTR IC INC.. ELECTRON TUBE OI VI SIGN. BLOOMFI ELU, NEW JERSEY, U.S.A. FEBRUARY 1, 1960 PLATE W5777 



8GN8 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNr'o. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMA

TRIODE PENTODE 
SECTION SECTION 

HEATER VOLTAGE 8.0 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE GRID #1 VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 1.0 5.0 WATTS 

MAXIMUM GRID #2 DISSIPATION 1.1 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 0.5 0.25 MEGOHM 
CATHODE BIAS 1.0 1.0 MEGOHM 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM UP TIME* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

TRIODE 

SECTION 

8.0 
0.6 

PENTODE 

SECTION 

VOLTS 

AMP. 
PLATE VOLTAGE 250 200 VOLTS 
GRID #2 VOLTAGE 150 VOLTS 
GRID #1 VOLTAGE —2 VOLTS 
CATHODE BIAS RESISTOR 100 OHMS 
PLATE CURRENT 2 25 MA. 
GRID #2 CURRENT 5.5 MA. 
TRANSCONDUCTANCE 2700 11500 µMHOS 
AMPLIFICATION FACTOR 100 

PLATE RESISTANCE 37000 60000 OHMS 
Ect FOR Ib = 100 µA (APPROX.) —10 VOLTS 
Ec1 FOR Ib = 20 µA (APPROX.) —5 VOLTS 

INSTANTANEOUS PLATE KNEE CHARACTERISTICS 
PENTODE SECTION 

Eb = 60 VOLTS, Ec2 = 150 VOLTS AND Ec1 = 0 VOLTS 
Ib = 55 MA AND Ic2 = 18 MA. 

• HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TO REACH 8046 OF ITS RATED VALUE AFTER APPLYING FOUR (<) TIMES RATED HEATER VOLTAGE TO A 
CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE EQUAL TO THREE (3) TIMES 
RATED HEATER VOLTAGE DIVIDED BY RATED HEATER CURRENT. 

A. DESIGN MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO 80GEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. 

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDD ACCEPTABLE SERVICEABILITY 
OF THE DEVICE, TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS 
DUE TO VARIATIONS IN DEVICE CHARACTERISTICS, 

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO 
DESIGN MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER 
THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, 
EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL 
VARIATION, AND ENVIRONMENTAL CONDITIONS. 
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8JV8 

TUNG•SOL 

TRIODE PENTODE 
MINIATURE TV PE 

.875 
MqX 

2.625" 
MAX 

2.375" 
MAX 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

QI7 LINE DRAWING 

J EDEG 6-3 

COATED UNIPO TENTIAL CATHODE 

FOR COMBINED VIDEO 

AMPLIFIER AND GENERAL 

PURPOSE T.V. APPLICATIONS 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DX 

THE BJ VB IS A TRIODE PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE TRIODE SECTION 

IS DESIGNED FOR USE IN SOUND IF, KEYED A.G.C., SYNC-SEPARATION, SYNC-AMPLIFICATION OR 
NOISE SUPPRESSION CURCUITS; THE PENTODE SECTION IS DESIGNED FOR USE AS A VIDEO AMP-
LIFIER. THE HEATER MAY BE OPERATED FROM A TRANSFORMER OR IN A SERIES STRING. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHIELD 

TRIODE: 

GRID TO PLATE: Tg TO Tp 2.2 pf 

INPUT: Tg TO (h+Tk+Pk, Pg3, i.s.) 3.0 pf 
OUTPUT: Tp TO (h+Tk+Pk, Pg3, i.s.) 2.0 pf 

PENTODE: 

GRID 1 TO PLATE: Pg 1 to Pp (MAX) 0.08 p4 
INPUT: Pgl TO (h+Pg2+Pk, Pg3, i.s.) 8.0 cf 

OUTPUT: Pp TO (h+Pg2+Pk, Pg3, Ls.) ~ 3.2 ~f 

COUPLING: 

PENTODE GRID 1 TO TRIODE PLATE: 
Pgl TO Tp (MAX) 0.012 pf 

PENTODE PLATE TO TRIODE PLATE: 
Pp TO Tp (MAX.) 0:24 pf 

CGN7INUED ON FOLLOWING PAGE 

1. J 
TUNG-SOL ELECTRIC INC., ELELTftON TUBE DIVISION, BLOOMFI ELD, NF.W JERSEY, U. S. A..D EC EMB EN 1, 196 j' PLATE t68j8 



8JV8 

~  TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 8.5 VOLTS 450 MA. 
HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 *— 30 MA. 
MAXIMUM HEATER-CATHODE VOLTAGE -BOTH SECTIONS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

TRIODE PENTODE 
PLATE VOLTAGE 330 330 VOLTS 
PLATE DISSIPATION 1.1 4.0 WATTS 
GRID 2 VOLTAGE ---- 330 VOLTS 
GRID 2 DISSIPATION ---- 1.7 WATTS 
NEGATIVE GRID 1 VOLTAGE 50 50 VOLTS 
POSITIVE GRID 1 VOLTAGE 0 0 VOLTS 
GRID 1 CIRCUIT RESISTANCE: 

FOR CATHODE-BIAS OPERATION 1 .0 1 .0 ME GOHMS 
FOR FIXED BIAS OPERATION 0.5 0.25 MEGOHM 

AVERAGE CHARACTERISTICS 

TRIODE PENTODE 

PLATE VOLTAGE 200 125 200 VOLTS 
GRID 2 VOLTAGE ---- 125 200 VOLTS 
GRID 1 VOLTAGE -2.0 -1 .0 -2.9 VOLTS 
PLATE CURRENT 4 22 22 MA. 
GRID2 CURRE NT --- 4 4 MA. 
T RANSCON DUC TANCE 4,000 11,500 10,700 µMHOS 
PLATE RESISTANCE - APPROX. 17.5 100 ~ 150 KOHMS 
AMPLIFICATION FACTOR 70 ---- ----
GRID 1 VOLTAGE FOR 16=20µA (A PPROX.) -5 -5.5 -9 VOLTS 

KNEE CHARACTERISTICS 
Ecl =0 INSTANTANEOUSLY 

PLATE VOLTAGE 40 60 VOLTS 
GRID 2 VOLTAGE ---- 125 200 VOLTS 
PLATE CURRENT ---- 28 51 MA. 
GRID 2 CURRENT ---- 9 14 MA. 

CONTINUED ON FOLLOWING PAGE 

J 
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T UNG-SOL ELECTRIC INC.. ELECTRON TUBE OIVISI ON. BLOOMFIELD~ NEW JERSEY, U.S.A.. DECEMBER 1, 196j PLATE #6Bj9 
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9A8 

TUNG•SOL 

TRIODE-PENTODE 

MINIATURE TYPE 

2 188 
MA% 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6.2 

FOR 

FREQUENCY CHANGER 

APPLICATIONS IN T.V. RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9 AE 

THE 9A8 IS ATRIODE-PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS DESIGNED FOR 

USE AS A FREQUENCY CHANGER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE 
SECTION 

PENTODE 

SECTION 

PLATE TO GRID I MAX, 0.025 Pf 

PLATE TO GRID I.5 PI 

INPUT 25 5.5 Pf 

OUTPUT 1.8 3.8 Pf 

HEATER CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS 9.0 VOLTS 300 MA 

LIMITS OF SUPPLIED CURRENT 300 ~ 20 MA 

HEATER-CATHODE VOLTAGE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG~SOI ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELD, NF.W JERSEY, U.S.A., NOVEMBER 1, 196j PLATE b6820 



9A8 

~  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-139 

PLATE VOLTS 

PLATE DISSIPATION 

GRID CIRCUIT RESISTANCE 

TRIODE 
SECTION 

250 

1.5 

0.5 

PENTODE 
SECTION 

250 

1.7 

VOLTS 

WATTS 

MEGOHM 

GRID 2 VOLTAGE AT Ik = 14 MA 175 VOLTS 

GRID 2 VOLTAGE AT Ik < 10 MA 200 VOLTS 

GRID 2 VOLTAGE WITHOUT CURRENT 550 VOLTS 

GRID 2 DISSIPATION AT Pp> 1.2 WATTS 0.5 WATT 

CATHODE CURRENT 14 14 MA. 

GRID 1 CIRCUIT RESISTANCE-AUTOMATIC BIAS i MEGOHM 

GRID 1 CIRCUIT RESISTANCE-FIXED 81 AS 0.5 MEGOHM 

TYPICAL CHARACTERISTICS 

TRIODE 
SECTION 

PENTODE 
SECTION 

PLATE VOLTAGE 100 170 VOLTS 

GRID 2 VOLTAGE 170 VOLTS 

GRID 1 VOLTAGE ' 2 -2 VOLTS 

PLATE CURRENT 14 10 MA 

GRID 2 CURRENT 2.8 MA 

TRANSC ONDUCTANCE 5,000 6,200 µMHOS 

TRIODE AMPLIFICATION FACTOR 20 47 

PLATE RESISTANCE 0.4 MEGOHM 

INPUT RESISTANCE AT.50 Mc/s 10,000 OHMS 

EQUIVALENT NOISE RESISTANCE 1,500 OHMS 

OPERATING CHARACTERISTICS 

FOR USE A5 A MIXER 

PLATE VOLTAGE 170 170 VOLTS 

GRID 2 VOLTAGE 170 170 VOLTS 

GRID 1 CIRCUIT RESISTANCE 0.1 0.1 MEGOHM 

CATHODE RESISTOR 330 820 OHMS 

OSCILLATOR VOLTAGE 3.5 3.5 VOLTS RMS 

PLATE CURRENT 6.5 5.2 MA 

GRID 2 CURRENT 2.0 1.5 MA 

GRID 1 CURRENT 25 0 µA 

CONVERSION CONDUCTANCE 2,200 2,100 µMHOS 

PLATE RESISTANCE 0.8 0.87 MEGOHM 

CONTINUED ON EOL LO WING PAGE 



9A8 

12.5 125000 

TRIODE SECTION 

Eb = 170 Volts 

10 100,000 
 ~ ~ 
 = 

N 
H ~ 

_V  O O 

S ~ ~ 

1 .~ ~ 

 e 
v  75000 

N 

FCAT~~F 

7.5 a 

W 
U

GR~ 0 

 <y 
D

B/q ~ S 
~, 50000 —, 5 = 

 z ~ PLATE ' a o ~ ~PNjc~ RE SIST E w 
~ 

— 
2 

Q 
SGON~~ 

 ~ 2500 ~RPN 2.5 

00 5 10 15 20 250
PLATE _CUrR~R_E.TNTT_l M L I 1 i ~~ I I

TRIODE SECTION 

40 

y 
w 

30 
a 

J 

1 20 

U 

JIO 

d 
I

/~ 

~1. ~ 

J 

/ J ,~  

  O 

l /  ~///~ i~~y 

/ / / / 

0 50 100 150 200 250 
PLATE VOLTS. 

I 1 I I I I 
TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. U.S.A., NOVEMBER k, 196j PLATE WfiB21 



9A8 

25 

20 

x 
W 
sly 

J 

WIO 
a 

~~ ~~ 
w , .~.~...    e W 

I 

PENTODE SECTION 

~
 

<
T
~
 

O
 

~
 

O
 

8
 

:
T
A
N
G
[
 -
 M
I
C
R
O
M
H
O
S
 SELF- OSCILLATING- FREQUENCY-CHANGER 

RE
'i
IS
TA
NC
E 

(f
tp

) 
ME

G6
H"

! 
0
 

V
 

N
 

CT
1 

~
 

Eti = 170 Volts 
ECz = Supply Voltage = 170 Volts 

EcZ = Series Resistance =18,000 Ohms 
EC1 = Circuit Resistance = 1 Megohm,_ 

RESISTANCE 
P11aTE 

~' 
~'~~'''~ 

T 
RS

=CONDNCTgNCf 

OUCTgNCE 
0.5 _,'1 

— 
~ 4 2000 —
w J 

d 
~r — 

W 
U _ 
2 

0.25. 
H 

~ 1000 —
0 
z —
0 
U —
y 
z — 
a 

0 
_ 

" 
~_ 

—
0 2 3 4 5 6'~ 

OSCILLATOR RhIS VOLTS 
I _ J 1 1 T_ _~ l-



9A8 

MI
LL

IA
MP

ER
ES

 
_
 

AM
PE

RE
S 

i 
o
 

~'
 

■~■ ~■■■■ 
■■■ .■■. PENTODE SECTION 

... ..~~~ SELF-OSCILLATING FREQUENCY-CHANGER 

~~~ ,~~~~~ 170 
~~~ ~„~~~~ 

Ebt  = Volts 
ECz = Supply Voltage = 170 Volts 

~~~ ~~~~~~ EcZ = Series Resistance = 18000 Ohms 
~~~ 
~~~~ 

~~~~.~ Eci = Circuit Resistance = 1 Megohm 

~~~ 
~7.5~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

sa~~'~ 
CL~" ... ~ ~ ~ ..................... ,o #1..~~111 

vo.5::::::n:::~..:._.~: 11111 .■.■.■ ~_~LATE CURRENT 

'~ 'i

''' 1 ..  a 2.5 

::: ~ ...i;~i~~~...~~~:.... GR I D #2 CURRENT N1 

" 
Or' 2 3 4 5 6 illi "' 

OSC IOSC I LT ~~TO~RiS - VOLTS I~, 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION S BLOOMFI ELD~ NEW JERSEY, U.S.A., NO EV EMB ER 1. 1963 PLATE M6822 





9AU7 

.875°
MAX 

1.938" 
MAX 

2.188" 
MAX 

I I I ( I 

GLASS BULB 

SMALL BUTTON NOVAL 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-2 

TUNG•SGL 

TWIN TRIODE 
MINIATURE TYPE 

UNIPOT ENTIAL CATHODE 

FOR 

AUDIO FREQUENCY AMPLIFIER 

OR COMBINED OSCILLATOR AND 

MIXER APPLICATIONS IN 

T.V. RECEIVERS 

ANY MOUNTING POSITION 

2K 

2G 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9A 

IG 

IK 

THE 9AU7 COMBINES TWO INDEPENDENT MEDIUM-MU INDIRECTLY HEATED CATHODE TYPE TRI- 
ODE$ IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS ADAPTABLE TO APPLICATION EITHER AS 
AN AUDIO FREQUENCY AMPLIFIER OR AS A COMBINED OSCILLATOR AND MIXER IN 450 MA. SERIES 
HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINI-
MIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE 
EXCEPTION OF HEATER RATINGS AND HEATER WARM-UP TIME IT IS IDENTICAL TO THE 12AU7A. 

-~ DIRECT INTERELECTRODE CAPACITANCES 

TRIODE 
UNIT TI 

TRIODE 
UNIT T7 

GRID TO PLATE ~. ' .5 pf 

GRID TOCATHODE ~... 1.6 pf 

PLATE TO CATHODE ~~.Su '1.35 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 
HEATER IN SERIES 9.4 VGLTS 225 MA. 

HEATER IN PARALLEL 4.7 VOLTS 450 MA. 

HEATER WARM-UP TIME (AVG.) (IN PARALLEL) 11 SECONDS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION (IN SERIES) 9.4±0.9 VOLTS 

CURRENT OPERATION (IN PARALLEL) 450130 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOL i< 

CONTINUED ON FOLLOWING PAGE 

1 
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9AU 7 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

--► MAXIMUM RATINGS 

DESIGN IAA%IMUM VALUES -SEE EIA STANDARD RS-239 

VALUES ARE FOR EACH UNIT 

CLASS Al 

AMPLIFIER 

VERTICAL 
DEFLECTION 
OSCILLATOR 

PLATE VOLTAGE 330 330 VOLTS 

PLATE DISSIPATION: 

EACH PLATE 2.75 2.75 WATTS 

BOTH PLATES 5.5 5.5 WATTS 

CATHODE CURRENT 22 MA. 

PEAK NEGATIVE PULSE GRID VOLTAGE 440 VOLTS 

AVERAGE CATHODE CURRENT 22 MA. 

PEAK CATHODE CURRENT 66 MA. 

MAXIMUM CIRCUIT VALUES: 

GRID CIRCUIT RESISTANCE: 

FOR FIXED BIAS, GRID-RESISTOR BIAS, 

OR CATHODE-BIAS OPERATION 2.2 2.2 MEGOHMS 

HORIZONTAL 
DEFLECTION 
OSCILLATOR 

VERTICAL 
DEFLECTION 
AMPLIFIER 

DC PLATE VOLTAGE 330 330 VOLTS 

PLATE DISSIPATION 

EACH PLATE 2.75 2.75 WATTS 

BOTH PLATES 5.5 5.5 WATTS 

PEAK POSITIVE-PULSE PLATE VOLTAGE 1200 VOLTS 

PEAK NEGATIVE-PULSE GRID VOLTAGE 660 275 VOLTS 

AVERAGE CATHODE CURRENT 22 22 MA. 

PEAK CATHODE CURRENT 330 66 MEGOHMS 

MAXIMUM CIRCUIT VALUES: 

GRID CIRCUIT RESISTANCE: 

FOR FIXED BIAS, GRID-RESISTOR BIAS, 

OR CATHODE-BIAS OPERATION 2.2 2.2 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER -EACH UNIT 

PLATE VOLTAGE 100 250 VOLTS 

GRID VOLTAGE 0 -8.5 VOLTS 

AMPLIFICATION FACTOR -i 19.5 17 

PLATE RESISTANCE ~ 6250 7700 OHMS 

TRANSCONDUCTANCE 3100 2200 NfAH05 

PLATE CURRENT 11.8 10.5 MA. 

GRID VOLTAGE (APPROX:) FOR 

PLATE CURRENT OF 10 µCM P. -24 VOLTS 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOI TAGE ACROSS THE HEATER TO 

REACH 80. OF ITS RATED VOLTAGE AFTER APPLYING ~ TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE. 

~ INCI (;ATES A CHANGE. 



TENTATIVE DATA 9DZ8 

a 

i 

T'
MiK 

GLASS BULB 

TUNG•SOL  

TRIODE PENTODE 

MINIATURE TYPE 

COATER UNIPOTNETIAL CATHODE 

HEATER 

9.0 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

B6TTOW VIEW 
M`~INIATURE 
9 PiN BASE 

THE 9DZ8 IS A HIGH—MU TRIODE, POWER PENTODE IN THE MINIATURE 9 PIN CON—
STRUCTION. IT IS DESIGNED AS A TWO STAGE AUDIO FREQUENCY AMPLIFLER WHERE 
THE PLATE SUPPLY VOLTAGE IS OBTAINED FROM A SINGLE HALF—WAVE RECTIFIER 
DIRECTLY FROM THE 120 VOLT AC LINE. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 9,Q VOLTS 

MAXIMUM PLATE VOLTAGE 15O 15O VOLTS 

MAXIMUM PLATE DISSIPATION .7 jF E.5 WATTS 

MAXIMUM GRID ( 2) VOLTAGE --- 135 VOLTS 

MAXIMUM GRID ( 2) DISSIPATION --- 1.,5 WATTS 

MAXIMUM DC HEATER—CATHODE POTENTIAL 11O 11O VOLTS 

MAXIMUM GRID. CIRCUIT RESISTANCE 5.O O.5 MEGOHMS 

MAXIMUM CATHODE CURRENT 5.O 60.0 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

HEATER VOLTAGE 9.0 VOLTS 

HEATER CURRENT 0.60 AMP. 

PLATE VOLTAGE 12O --- 145 VOLTS 

GRID #2 VOLTAGE --- 12O VOLTS 

GRID #1 VOLTAGE O O VOLTS 

CATHODE RESISTOR 1500 18O OHMS 

PLATE CURRENT O.B 45 MA. 

GRID #2 CURRENT- --- 6 MA. 

TRANSCONDUCTANCE 1400 7500 µMHOS 

LOAD RESISTANCE --- ZSOO OHMS 

GRID CUTOFF VOLTAGE FOR 20µA —2.5 --- VOLTS 

AMPLIF PCATION FACTOR ZOO ---

POWER OUTPUT --- 2.O WATTS 

SIMILAR TYPE REFERENCE: Excebt for heater ratings the gDZB is identical to 
the 6DZ8, iaDZ8, i8DZ8, and the ggDZB, 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE OIYI SION BLOOM FI ELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1959 PLAT E.#5417 





TENTATIVE DATA 9EF6 

T-9 ~3,
16 

Mix. 3 e 
MA%. 

M AX~ 

GLASS BULB 

TUNo•so~ 
BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

9.4 VOLTS 0.6 AMP, 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEM 
INTERMEDIATE SHELL 

g PIN BASE 

7s 

THE 9EF6 IS A BEAM POWER PENTODE DESIGNED FOR USE AS A VERTICAL DE—
FLECTION AMPLIFIER IN WIDE ANGLE TELEVISION RECEIVERS. THERMAL CHARAC—
TERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHIELD 

GRID #1 TO PLATE 

GRID #1 TO CATHODE GRID #3, GRID #2~ HEATER 

PLATE TO CATHODE GRID #3r GRID #2, HEATER 

0.8 
11.5 
9.0 

RATINGS 
INTERPRETED AC CORDING TO DESIGN CENTER SY STEN 

VERTICAL DEFLECTION AMPLIFIER — PENTODE CONNECTED 

µµf 

µµf 

µµf 

HEATER VOLTAGE J.4 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

DC 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

T OTgL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABS. MAX -)A

MAXIMUM PLATE DISSIPATION 

MAXIMUM PEAK NEGATIVE PULSE GRID #1 VOLTAGE 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE (Rk=100 OHMS MIN.)B

HEATER WARM—UP TIME (APPR OX.)' 

2OO VOLTS 

jOO VOLTS 

ZOO VOLTS 

250 voLrs 
250 voLTs 

'Z 000 VOLTS 

LO WATTS 

250 VOLTS 

2.O WATTS 

6O MA. 

18O MA. 

2.2 MEGOMMS 

11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 
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9EF6 TENTATIVE DATA 

TUNO•sOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID N2 VOLTAGE 

6R10 ,M1 VOLTAGE 

PLATE CURRENT 

GRID N2 CURRENT 

TRAM SC ONDUCTANCE 

GRID f'1 VOLTAGE (APPR OK.) FOR Ib=1 MA. 
PLATE CURRENT FOR Eb= 75V, Ec2=250V, Eci 
SCREEN CURRENT Eb=  75V, Ec2=250V, Ec1 

=0 C

=0 C

9.4 voLTs 
O.G AMP. 

250 voLrs 
250 voLTs 
—1$ VOLTS 

50 MA• 

2 MA. 

5 000 µMHos 

—4O VOLTS 

170 MA. 

17 MA 

A THE DURATION OF THE VOLTAGE PULSE MUST NOT EXCEED 15f OF OME SCANNING ST STEM WHICH IS 25 
MILLISECONDS IM A 525-LIME, j0-FRAME. 

BIN THE OASE OF GRID RESISTOR BIAS SOME PROTECTION IS NECESSARY FOR THE TUBE IN THE MO DRIVE 
C ONDiTI0N5. 

~INSTAMTANEOUS VAIUES. 

* NEATER MAR M-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACR O55 THE HEATER TO REACH 
BOf OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES MITX A RESISTANCE OF VALUE j TIMES THE MONI NAL HEATER OPERATING 
RESISTANCE. 

SIMILAR TYPE REFERENCE: Except for heater ratings, and heater warm-uy 
time the 9EF6 is identical to the 6EF6. 

Except for heater ratings, it is identical to 
the 12EF6. 

J 

~.' 



IOALI I 

TUNG•SOL 

DOUBLE PENTODE 

COMPACTRON 

1.186°
1.062" 

2.375" T-9 

  uu~9uu 

i 
2.000" 

GLASS BULB 

BUTTON 12 PIN 
BASE E12.70 

OUTLINE DRAWING 
JEDEC 9.58 

DISSIMILAR DOUBLE PENTODE 
FOR 

USE AS AN FM DETECTOR 

AND AUDIO-FREQUENCY OUTPUT 

AMPLIFIER IN T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC I2BU 

THE 10AL11 IS ASHARP-CUTOFF, DUAL-CONTROL PENTODE AND A POWER PENTODE IN A TA 

COMPACTRON CONSTRUCTION. THE DUAL-CONTROL PENTODE (SECTION 2) IS INTENDED FOR 

USE AS AN FM DETECTOR AND THE POWER PENTODE (SECTION 7 ) AS AN AUDIO-FREQUENCY 

OUTPUT AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

SECTION 1 

GRID 1 TO PLATE: ( I GI TO IP) 0.26 pf 

INPUT: IGI TO(H+IK+IG2+IG3+I.S. ) 11 pf 

OUTPUT: IP TO(H+IK+IG2+IG3+I.S. ) 12 pf 

SECTION 2 

GRID 1 TO PLATE: (2G1 TO 2P) 0.034 pF 

GRID 3 TO PLATE: (2 G3 TO 2P) 3,2 pf 

GRID 1 TO ALL EXCEPT PLATE: 2G1 TO 

( H+2K+2G2+2G3+I.S. ) 6.5 pf 

GRID3T0 ALL: 2G3 TO(H+2K+2G1 +2G2+2P+I.S. ) 7.5 pf 

GRID 1 TO GRID 3: (2 G1 TO 2G3) 0.24 pf 

PLATE TO PLATE: ( 1P TO 2P) 0.12 pf 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. 6400MF1 ELD, NEW JERSEY. U.S.A.. FEBRUARY 1. 1964 PLATE 16858 



IOALI I 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH• RESPECT TO CATHODE 

TOTAL DC AND PEAK 

9.8 VOLTS 6u0 F1A, 

11 SE{:ONDi 

SECTION 1 

600 ~ 40 MA, 

SECTION 2 

100 100 VOLTS 

200 200 VOLTS 

200 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SECTION 1 SECTION 2 

PLATE VOLTAGE 275 330 VOLTS 
SEE 

GRID 2 VOLTAGE 275 RATING CHART VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 3 (SUPPESSOR) VOLTAGE 28 VOLTS 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 10 1.7 WATTS 

GRID 2 DISSIPATION ..0 1.1 WATTS 

GRID 1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 0.25 MEGOHMS 

WITH CATHODE BIAS 0.5 MEGOHMS 

CHARACTERISTICS AND TYPICAL OPERATION 

SECTION 1 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 250 VOLTS 

GRID 1 VOLTAGE -8.0 VOLTS 

PEAK AF GRID 1 VOLTAGE 8.0 vOL75 

ZERO-SIGNAL PLATE CURRENT 35 MA. 

MAXIMUM-SIGNAL PLATE CURRENT 39 MA. 

ZERO-SIGNAL GRID 2 CURRENT 2.5 MA. 

MAXIMUM SIGNAL GRID 2 CURRENT 7.0 MA. 

MAXIMUM-SIGNAL POWER OUTPUT 4.2 WATTS 

TRANSCONDUCTANCE 6,500 MICROMHOS 

PLATE RESISTANCE Approx. 100,000 OHMS 

LOAD RESISTANCE 5,000 OHMS 

TOTAL HARMONIC DISTORTION Approx. 10 PERCENT 

CONTINUED ON FOLLOWING PAGE 



IOALI I 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS -SECTION 2 

PLATE VOLTAGE 150 VOLTS 

GRID 2 VOLTAGE 100 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 

CATHODE-BIAS RESISTOR 560 OHMS 

PLATE CURRENT 1.3 MA. 

GRID 2 CURRENT 2.1 MA. 

GRID 1 TRANSCONDUCTANCE 1,000 MICROMHOS 

GRID 3 TRANSCONDUCTANCE 400 MICROMHOS 

PLATE RESISTANCE Approx. 0.15 MEGOHMS 

GRID 1 VOLTAGE FOR ly= 30 µ4 

GRID 3 VOLTAGE FOR 16= 50 leA 

Approx. -4.5 VOLTS 

Approx. -4.5 VOLTS 
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GRID 2 

RATING CHART 
SECTION 2 
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0.5 

Q 
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GRID 2 VOLTS 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE OIVI510 N BLOONFI ELD, NEW JERSEY, U.S.A.. FEBRUARY 1. 1°64 PLATE /6859 





IOBQS 

TUNo•ao~ 
PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

10.6D VOLTS 0.45E AMP. 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 6-N 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9CV 

THE 1O8Q5 IS AN OUTPUT PENTODE DESIGNED FOR APPLICATION IN MEDIUM POWER 
HI—FI AMPLIFIERS. A PAIR OF TUBES IN-CLASS AB, PUSH—PULL CONVENTIONAL 
OPERATION YIELDS AN OUTPUT OF UP TO 17 WATTS AT 4$ DISTORTION (WITHOUT 
FEEDBACK). IN SINGLE—ENDED OPERATION A POWER OUTPUT OF 5.7 WATTS CAN B= 

OBTAINED• EXCEPT FOR HEATER CHARACTERISTICS AND HEATER WARM—UP TIME, TH, 

lOBQ5 IS IDENTICAL TO THE 6Bg5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO ALL OTHER ELEMENTS 

PLATE TO ALL OTHER ELEMENTS 

PLATE TO GRID #i (MAX.) 

GRID #1 TO HEATER (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

10.8 
6.5 
0.5 
0.25 

pf 

pf 

pf 

pf 

HEATEk CURRENTF 450130 MA. 

MAXIMUM PLATE VOLTAGE A 3OO VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 550 VOLTS 

MAXIMUM PLATE DISSIPATION A 12 WATTS 

MAXIMUM GRID #2 VOLTAGE A 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM GRID #2 DISSIPATION 2 WATTS 

MAXIMUM GRID #2 PEAK DISSIPATION 4 WATTS 

MAXIMUM NEGATIVE GRID #1 VOLTAGE LOO VOLTS 

MAXIMUM GRID CURRENT STARTING POINT 

MAXIMUM GRID #i VOLTAGE WHEN GRID #i 

CURRENT IS 0.3 µAMP. 

MA%IMUM GRID #1 CIRCUIT RESISTANCE WITH 

AUTOMATIC BIAS 

MAXIMUM GRID #i CIRCUIT RESISTANCE WITH 

FIXED BIAS 

MAXIMUM CATHODE CURRENT 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WI TN RESPECT TO CATHODE 
TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 

HEATER WARM-UP TIME 

—1.3 voLTs 

1 MEGOHM 

O.3 MEGOHM 

55 MA. 

ZOO VOLTS 

lOO VOLTS 

100 VOLTS 

11 SECONDS 

T DNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFIELD, NEw JERSET, U. S. A.,SEPTEMB ER 1, 1961 PLATE •625 



IOBQ5 

TUNG•SGL 

CDNTINUED fRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, ONE TUBE 

PLATE VOLTAGE '2 jrQ VOLTS 
GRID #2 VOLTAGE ZSO VOLTS 
GRID #1 BIAS -7,3 VOLTS 
CATHODE RESISTOR 135 OHMS 
PLATE LOAD RESISTANCE SHOO OHMS 

INPUT A.F. VOLTAGE(RMS) ' O 0.3 3.4 4.3 4.] , VOLTS 
PLATE CURRENT 48 -- --- 49.5 u9.2 MA. 
GRID #2 CURRENT 7.5 10.8 11.6 MA. 
TRANSCO NDUCTgNCE 11300 ---- --- µMHOS 
PLATE RESISTANCE 38000 OHMS 
AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT 

TO GRID #1 19 --- --- --- ---

MAX. SIGNAL POWER OUTPUTS O 0,05 4.5 5.] 6.OG WATTS 
TOTAL HARMONIC DISTORTIONS --- --- 6.8 10 --- PERCENT 

SECOND HARMONICS 3.O Z.O PERCENT 

THIRD HARMONICS 5.8 9.5 PERCENT 

PLATE VOLTAGE 25O VOLTS 

GRID #2 VOLTAGE Z5O VOLTS 

GRID #1 BIAS -],3 VOLTS 

CATHODE RESISTOR 135 OHMS 

PLATE LOAD RESISTANCE 4500 OHMS 

INPUT A.F. VOLTAGE (RMS) / O 0.3 3.5 4.4 4.8 ̀ VOLTS 

PLATE CURRENT u8 --- --- 50.5 50,5 MA. 

GRID #2 CURRENT 5.5 1O 11 MA. 

TRANSCONDUCTgNCE 11300 --- --- µMHOS 

PLATE RESISTANCE 38000 OHMS 

AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT 

TO GRID #i 19 --- --- --- ---

MAX. SIGNAL POWER OUTPUTS O 0.05 4.5 5.7 6.OG WATTS 

TOTAL HARMONIC DISTORTIONS --- --- 7.5 1O --- PERCENT 

SECOND HARMONICS 5•] 5.O PERCENT 

THIRD HARMONICS 4.5 8 PERCENT 

PLATE VOLTAGE Z5O VOLTS 

GRID #2VOLTAGE 25O VOLTS 

GRID #1 BIAS -8.4 VOLTS 

CATHODE RESISTOR Z1O OHMS 

PLATE LOAD RESISTANCE ]OOO OHMS 

INPUT A.F. VOLTAGE(RMS) O O.3 3.5 5.5 ~ voLTs 
PLATE CURRENT 36 --- 36.8 36 MA. 

GRID #2 CURRENT 4.1 8.5 14.6 MA. 

TRANSCONDUCTANCE lOOOO --- --- µMHOS 

PLATE RESISTANCE 40000 OHMS 

AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT 
TO GRID #1 19 

MAX. SIGNAL POWER OUTPUTS O 0.05 4.Z 5.6C WATTS 

TOTAL HARMONIC DISTORTIONS --- --- 1O --- PERCENT 

SECOND HARMONIC B --- 1.] PERCENT 

THIRD HARMONIC S 8.] PERCENT 



lOBQS 

TUNB•80L 

C ONTIND ED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - cont'd. 

CLASS A, ONE TUBE — coNTID. 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 BIAS 

CATHODE RESISTOR 

PLATE LOAD RESISTANCE 

250 
210 
—6.4 
160 
7000 

VOLTS 

VOLTS 

VOLTS 

OHMS 

OHMS 

INPUT A.F. VOLTAGE (RMS.) ~ G 0.3 3.4 3.8 ~ voLTs 
PLATE CURRENT 36 --- 36.6 36.5 MA. 

GRID #2 CURRENT 3.9 7.3 8.0 MA. 

TRANSCONDUCTANCE 10400 -- µMHOS 
PLATE RESISTANCE 40000 --- OHMS 

A MPLIFICATION.FACTOR OF 

GRID #2 WITH RESPECT TO 

GRID #1 19 --- --- OHMS 

MAX. SIGNAL POWER OUTPUT 
S 0 0.05 4,3 4.7G WATTS 

TOTAL HARMONIC DISTORTION S 10 --- PERCENT 

SECOND HARMONICS 1.8 --- PERCENT 

THIRD HARMONICS 9.3 --- PERCENT 

CLASS B, TWO TUBES 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 BIAS 

LOAD RESISTANCE, 

PLATE TO PLATE 

INPUT A.F. VOLTAGE (RMS) 

PLATE CURRENT 

GRID #2 CURRENT 

M Ax. SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

COMMON CATHODE RESISTOR 

LOAD RESISTANCE, 

PLATE TO PLATE 

INPUT A.F. VOLTAGE (RMS) 

PLATE CURRENT 

GRID #2 CURRENT 

MAX. SIGNAL POWER OUTPUT 

T OT AI HARMONIC DISTORTION 

250 
.250 

—11.6 

8000 

0 8 
2x10 

2X1.1 
0 

2x37.5 
2x7.5 

11 

3 

CLASS AB, TWO TUBES 

250 
250 
130 

8000 

r 0 8,
2x31 
2x3.5 

0 

2x37.5 
2x7.5 

11 
3 

CONTINUED ON FOLLOWING PAGE 

2x7.5 
2x0.8 

0 

300 
.300 

—14.7 

8000 

VOLTS 

VOLTS 

VOLTS 

O lO ~ VOLTS 

2XL16 MA. 

2X11 MA. 

17 WATTS 

4 PERCENT 

300 
300 
130 

8000 

~ 0 10 

2x36 2x46 
2x4 2x11 
0 17 

-- 4 

voLTs 

VOLTS 

OHMS 

OHMS 

VOLTS 

MA. 

MA. 

WATTS 

PERCENT' 

T UNG-SOl ELECTRIC INC., ELECTRON TUBE 
DIVISION, BLO OM FI ELD, NEW JERSET, U.S.A., SEPTEMBER 1, 1961 PLATE +fi2fi0 



IOBQS 

TUNO•=OL 

CONTINUED FR OM PRECEOING PAGE 

TYPIC,4L OPERATING CONDITIONS AND CHARACTERISTICS - cont'd. 

CLASS A IN TRIODE CONNECTION 
IGRIO W2 CONNECTED TO PIATEI 

PLATE VOLTAGE 25O VOLTS 
CATHODE RESISTOR 2]O OHMS 
PLATE LOAD RESISTANCE 3500 OHMS 
ZERO- SIGNAL PLATE CURRENT 34 MA. 
INPUT A.F. VOLTAGE (RMS) 6.7 VOLTS 

MAX. SIGNAL PLATE CURRENT 36 MA. 
MAX. SIGNAL POWER OUTPUT 1.95 WATTS 
TOTAL HARMONIC DISTORTION 9 PERCENTS 
INPUT A.F. VOLTAGE AT A POWER OUTPUT OF 50 MWATTS (RMS) 1.O VOLT 

CLASS AB, TWO TUBES IN TRIODE CONNECTION 

(GRID #2 CONNECTED TO PLAT ESI 

PLATE VOLTAGE 

COMMON CATHODE RESISTOR 

LOAD RESISTANCE (PLATE TO PLATE) 

25O 
27O 

1O 000 

3OO 
27O 

lO 000 

VOLTS 

OHMS 

OHMS 
ZERO- SIGNAL PLATE CURRENT 2X2O 2X24 MA. 
INPUT A.F. VOLTAGE (RMS) H.3 LO VOL7S 

MAX. SIGNAL PLATE CURRENT 2X21.7 2X26 MA. 

MAX. SIGNAL POWER OUTPUT 3.4 5.2 WATTS 

TOTAL HARMONIC DISTORTION 2.5 2.5 PERCENTS 

INPUT A.F. VOLTAGE AT A POWER 

OUTPUT OF 50 MWATTS (RMS.) 0.95 0.9 VOLTS 

AWHEN THE NEATER ANO POSITIVE VOLTAGES ARE OBTAINED FROM A STORAGE BATTERY 8Y MEANS OF A 
VIBRATOR, THE MA%. VALUES OF THE PLATE AND GRID #2 VOLTAGES ARE 250 yO LTG AND TNAT OF THE 
PLATE D45G1 PATION 9 WATTS. 

BM EASUR ED WITH FI%ED BIAS. 

CP OW ER OUTPUT AT START OF POSITIVE GRID CURRENT. 
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IOBQ5 

IOBQ5 
Et  =10.6 Volts 
E~ 2 = 210 Volts 
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IOBQS 

IOBQ5 
TRIODE CQNNECTION 

Ef = 10.6 Volts 
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Ef  = 10.6 Volts 
E~ = 250 Volts 
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IOBQ5 

IOBQ5 
Ef = 10.6 Volts E Bias =- 6.4 Volts 

C1RE Eb = 210 Volts 
-7000 Ohms 
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E~z 210 Volts 

— Eo1Bias =- 11.6 Volts 
RE =8000 Ohms 
PLATE TO PLATE 

\~O 

~ H < ~ 
Q F• 

c~  
U 20 ~j 5 

~/ _ TOTAL HARM. DIST. 

#2 GRID 

0 00 2 5 5 0 7 5 10.0 12 5 
OUTPUT POWER (WATTS) 

I 
T UNG-SOL ELECTRIC INC. ELECTRON TUBE OI4ISION. BLOOMFIELD. NEW JERS ET, U.S.A.. aEPT EMB ER 1, 1961 PLATE #62.3 



IOBQS 

IOBQ5 
2 TUBES (CLASS B) 

Et  = 10.6 Volts 
Eb = Volts 
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IOBQ5 
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TRIODE CONNECTION 
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IOBQ5 
TRIODE CONNECTION 

2 TUBES(CLASS AB PUSH- PULL) 

Et = 10.6 Volts 
Eb = 300 Volts 
KR = 270 Ohms 
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TENTATIVE DATA IODA7 

i 

~., 

e -
MAX. 

2t3Y ~ 
e 

MAx. 

28 
MAx. 

TUNc•so~ 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

10.5 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9EF 

THE lODA7 IS A MINIATURE 9—PIN DOUBLE TRIODE WITH DISSIMILAR SECTIONS. 
ONE IS A MEDIUM—MU TRIODE INTENDED FOR VERTICAL OSCILLATOR SERVICE; THE 
OTHER IS A LOW—MU TRIOCE WITH HIGH PLATE DISSIPATION FOR VERTICAL 
AMPLIFIER SERVICE. THE lODA7, THEREFORE, COMBINES THE FUNCTION OF 
OSCILLATOR AND HIGH CURRENT OUTPUT AMPLIFIER FOR VERTICAL SWEEP OF LARGE 
90° PICTURE TUBES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: Gg TO P 

I Ni UT: G1 TO K+H 

OUTPUT: P TO K+H 

SECTION !1 SECTION f2 

2.3 6.9 µµf 

2.0 5.5 µµf 

0.415 0.82 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

HEATER VOLTAGE 10.5 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO SOO VOLTS 

MAXIMUM PLATE VOLTAGE, PEAK 

POSITIVE PULSE* 1800 VOLTS 

MAXIMUM CONTROL—GRID VOLTAGE, 

PEAK NEGATIVE PULSE* —4OO —4OO VOLTS 

MAXIMUM CONTROL—GRID VOLTAGE, NEG., DC —5O —5O VOLTS 

MAXIMUM PLATE DISSIPATION 2.O 6,O WATTS 

MAXIMUM CATHODE CURRENT 2O 4O MA. 

MAXIMUM CONTROL—GRID CIRCUIT RESISTANCE 

SELF BIAS 2.2 MEGOHMS. 

HEATER WARM—UP TIME (APPR OX.)A 11,0 SECONDS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHO DE BB 2Q0 VOLTS 

HEATER WARM—UP TIME (APPROX.)A 11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00 NFI ELD. NEW JER SET, U.S.A. NARCN 1, 1951 PLATE N4920 



IODA7 TENTATIVE DATA 

TUNG•SOL 

CCNTIXUED FROM PRECEDING PAGC 

TYPICAL OPERATING, CONDITIONS AND CHARACTERISTICS 

SECTION !1 SECTION !2 

HEATER VOLTAGE 1U.Ej VOLTS 

HEATER CURRENT U.6 VOLTS 

PLATE VOLTAGE 27U ISO VOLTS 

CONTROL—GRID VOLTAGE —fi —1~.5 VOLTS 

PLATE RESISTANCE (APPROX.) 77UU 11UG OHMS 

TRANSCONDUCTANCE , 26l)U 5700 µNXHCS 

AMPLIFICATION FACTOR 2O O.j . 

PLATE CURRENT 9.0 4O MA. 

CONTROL—GRID VOLTAGE (APPROX.) 

FOR Ib = O.5 MA. —42 VOLTS 

CONTROL—GRID VOLTAGE (APPROX.) 

FOR gm = }O µMHOS AND Ib = 50 µA —16,5 VOLTS 

ZERO BIAS PLATE CURRENT 

F 0~7 Eb = 60 VOLTS HU MA. 

SIMILAR fTPB RRPRRB,tCR: Except for heater ratings and heater war+N-up ti,N¢ tAe ]DAD7 

is identical to the BAO7. 

*FOR OPERATION IX A 525-LINE, j0-FRAME ST STEM AS DESCRIBED IN "ST AND AROS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION RROADCA ST STATIONS: FEDERAL COMMUNICATIONS LOMNI SSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE NU ST NOT EXCEED 15S OF ONE SCANNING CYCLE. 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME RE QUI REO FOR THE VOLTAGE ACROSS THE HEATER TO REACX 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE ME ATER IN SERIES WITH A PE SI ST AN CE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

8 
DC COYPONEMT MUST NOT E%GEED 100 VOLTS NA%. 

 J 



IODE 7 

TUNc•sa~ 
DOUBLE TRIODE 

MINIATURE TYPE 

i 
i 
S 

i 
i 

7" 
S - 

MAX. 
~

2t3, 1 MAX. ~ 2 5.. 

B 
MAX. 

I I I I I  } l 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

9.7 VOLTS 0.6 AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9XF 

THE lODE7 IS A MINIATURE DOUBLE TRIODE IN THE 9—PIN MINIATURE CONSTRUC—
TION. SECTION #1 IS INTENDED FOR USE AS A VERTICAL DEFLECTION OSCILLATOR 
HAVING MEDIUM MU AND SECTION #2 IS INTENDED FOR USE AS A VERTICAL DE—
FLECTION AMPLIFIER WITH LOW MU. THERMAL CHARACTERISTICS OF THE HEATER 
ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 'DURING THE WARM—UP CYCLE 
ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. EXCEPT FOR HEATER RATINGS, THE lODE7 IS IDENTICAL TO THE 
13DE7, 

DIRECT INTER ELECTRODE CAPACITANCES — APPRox. 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H+K) 

OUTPUT: P TO (H+K) 

4.0 
2.2 

0.52 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER A

TRIODE E1 
OSCILLATOR 

8.5 µµf 
5.5 µµf 
1:0 µµf 

TRIODE !2 
AMPLIFIER 

HEATER VOLTAGE ?.~ 9.7 f— VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGES

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL pC AND PEAK ZOO VOLTS 

MAXIMUM OC PLATE VOLTAGE 330 275 

MAXIMUM PEAK POSITIVE PULSE PLATE 
VOLTAGE (ASS. MAX.) --- 1500 r VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM PLATE DISS IPATIONC 1.5 7.O WATTS 

MAXIMUM AVERAGE .CATHODE CURRENT 22 5O MA. 

MAXIMUM PEAK CATHODE CURRENT 77 1~5 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 2.2 2.2 MEGOHMS 

HEATER WARM-UP TIME (APPROX.)~ 11.0 SECONDS 

CONTINUED OX FOLLOWING PAGE 

TUNG-SOL EL ECTAIC INC. ELECTRON TUBE DIVISION BL OOMFI EL O. NEW JERSEY. U.S.A. AUGUST 1, 1957 PLATE •5056 



IODE7 

TUNG•SOL 

CONTI NU EO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

.PLATE VOLTAGE 

TRIODE t1 

2SO 

TRIODE A2 

9.~ F 

~,( 

15O 

VOLTS 

AMP. 

VOLTS 

GRfD #<1 VOLTAGE —11 —17.5 VOLTS 

PLATE CURRENT 5"5 35 MA. 

TRANSCONDUCTANCE 2000 6500 µMHOS 

AMPLIFICATION FACTOR 17.5 6.0 
PLATE RESISTANCE (APPROX.) H75O 925 
GRID VOLTAGE FOR Ib = 10 µA —20 --- VOLTS 

G R'ID VOLTAGE FOR Ib = 50 µA --- —44 VOLTS 

PLATE CURRENT AT Ec =- 24 Vdc 10 MA. 

ZERO BIAS PLATE CURRENT 

Eb = 6OV; EC = O ( IN9TIA NTANEOUS VALUE S~ HO MA. 

A 
FOR OP ER ATIDX IN A 525-LINE, j0-FRAME SY STEN AS DESCRIBED IN "ST AND AROS OF GOOD ENGINEERING 
PRACTICE FOR TEIEVI SIOX BROADCAST STATIONS: fEDER AL CO NNUMI CATIONS LOMNI SSIOM•. THE DUTY CT CLE 
Of - THE VOLTAGE PULSE NU ST MOT EXCEED 1§S OF OME SCANNING CYCLE. 

BD ESI GN-MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WNI CN 
S ATISF ACTORT TUBE LIFE CAX BE E%P ECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
TMEREfOR E, THE EQUIPMENT DESIGNER MUST ESTABLISH iNE CIRCUIT DESIGN 50 THAT MO DESIGN-NA%INUN 
VALUE IS E%CEEDEO WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLT-VOLTAGE VARIATION, EOU IPMENT COMPONENT VARI ATIOM, EQUIPMENT CONTROL ADJUSTMENT. LOAD 
VARIATION, AND ENVIRONNENTAL CONDITIONS• 

C 
IN ST AGEB OPERATING WITH WiID LEAK BIAS, AM ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IX THE ABSENCE OF EXCITATION. 

NEATER WARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLTING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TiIE TUBE XE ATER IM SERIES WI TN A RESISTANCE OF VALUE j TIMES THE XONIN AL HEATER OPERATING 
RESISTANCE. 

~ INDICATES A CHANGE. 

 J 



IODE 7 
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IODE7 
SECTION ONE 

~ Et = 9.7 Volts 

Io0 
PLA 

200 
TE VOLTS 

300 400 

100 

 ~1] 

IODE7 
SECTION TWO 

--~Eq = 9.7 Volts 

200 300 400 
PLATE VOLTS 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD~ MEW JERSEY U. B.A AUGUST 1 1957 PL TE x5057 
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IODR7 

TUNO•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

e7s" 
MAX 

2.375 
MAX 

COATED UNIPOTENTIAL CATHODE 

HEATER 

y.7 VOLTS EOIi MA. 

2.625" AC OR DC 
MAx 

ANY MOUNTING POSITION 

II I II 
GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 6-j 

2P 2K 

U OTTOM VIEW 

BASING DIAGRAM 
J EDEC 9NF 

THE lODR7 IS A DOUBLE TRIODE WITH DISSIMILAR SECTION IN THE 9 PIN .MINIATURE CONSTRUC-
TION. SECTION ttl HAS A HIGH MU AND IS .INTENDED FOR USE AS A VERTICAL DEFLECTION OSCIL-
LATOR. SECTION +12 HAS A LOW' MU AND IS DESIGNED FOR USE AS A VERTICAL DEFLECTIONAMP-
LIFIER. SECTION u2 OF THE 1GDR7 IS IDENTICAL TO SECTION a2 OF THE 6D E7. THERMAL CHAR-
ACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING 
THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE SIM-
ILARLY CONTROLLED. 

DIRECT INTER ELECTRODE CAPACITANCES — nPpaox. 

GRID TO PLATE: (G TO P) 

I NpUT; G TO (H+K) 

OUTPUT: P TO (H+K) 

4.5 
2.2 

0.34 

RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERA

TRIODE i1 
OSCILLATOR 

8.5 pf 

5.5 Pf 
1.0 Ff 

TRIODE E2 
AMPLIFIER 

MAXIMUM HEATER-CATHODE VOITAfiES

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE 

V OI TAGE (AEiS. MAX.) 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 

MAXIMUM PLATE DISS IPATIONC

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CUR RE NT 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 

-NEATER WARM- UP TIME (APPROX.)D
COMTI NULU OM FOLLOMINb rnGL 

330 275 

--- 1500 
4OO 25O 
j,O 7.O 
2O SO 
7O 175 

2.2 2.2 

VOLTS 

VOLTS 

WATTS 

MA. 

MA. 

MEGOHMS 

S EGONDS 

TUN G-COL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI EL D, NEM JER SET, U. G.A AUGUST 1, 1962 (LATE X6546 



IUDR7 

TUNG•S0~ 

CON TiNUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #1 VOLTAGE 

PLATE CURRENT 

TRIODE !1 

25~ 
—3 

l,l{ 

TRIODE !2 

15O 
- 1~.5 

35 

VOLTS 

VOLTS 

MA, 

TRANSCONDUCTANCE 1600 6500 µMHOS 

AMPLIFICATION FACTOR ~4 ~ 6.O 
PLATE RESISTANCE (APPROX.) 4O OOO 925 
GRID VOLTAGE FOR Ib = 10 µA 5.5 --- voLrs 
GRID VOLTAGE FOR Ib = 50 µA --- -44 VOLTS 

PLATE CURRENT AT EC =-24 Vdc 10 MA. 

ZERO BIAS PLATE CURRENT 

Eb = 60Vi EC = O (INSTANTANEOUS VALUE S~ SO MA. 

~ INDICATES 4 LNANS E. 

A 
FOR OPERATION IN A 525~LINE, 90-FRAME ST STEM AS DESCRIBED IN "ST AN OARDS OF G000 ENGINEERING 
PRACTICE FOR TEIEVI SION BRO AO CAST STATIONS: FEDERAL CO NNUNI CATIONS COMMISSION", THE DUTT CTCLE 
O F- TNE VOLTAGE PULSE NU ST NOT E%GEED 15f OF OME SCANNING CV CL E. 

BD ESI GN-MA%I NUN RATINGS ARE THE LIMITING VALUES E%PRESSED NITM RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE E%PELTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORNANCE~ 
T MEREFOR E. THE EQUIPNENT DESIGNER NU ST ESTABLISH THE CIRCUIT DESIGN 50 TM AT NO DE SIGX-MA%INUM 
VALUE IS E%CEEDEO NITx A BOGIE TUBE UNDER THE WORST PROBABLE OP ER ATIXG CONDITIONS KITH RESPECT 
TO SUPPLT=VOLTAGE VARIATION, EOU IPNENT COMPONENT VARIATION, EQUIPMENT CONTROL AOJU STMENT, LOAD 
VARIATION. AND ENVIRONMENTAL CONDITIONS. 

C 
IN STAGES OPERATING wlTx G0.1D LEAK BIAS, AN ADE OU ATE CATNOOE BIAS RESISTOR OR OTHER SUITABLE 
NEANS IS RE OUIRED 70 PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

D NEA TER HARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR TxE VOLTAGE ACROSS THE NEATER TO RE ACN 
B04 OF ITS RAYED VOLTAGE AFTER APPLY LNG 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CON 51371NG 
OF THE TUBE MEA TER IN SERIES NI TN A.RESISTANCE OF Vq IUE T TINES THE NOMINAL NE4T ER OPERATING 
RESISTANCE. 

ShfID9R TYPE RF.FEREh'CE: Except }or heater ratings, and heater warm—up time, 
the ioDRq is identical to the hDR7. 

\  J 



TENTATIVE DATA I OE 68 

GLASS BULB 

TUNo•so~ 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEA?~R 

10.5 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 
9Dx 

THE 1.OEB8 IS A HIGH-MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9-PIN MINI-
ATURE CONSTRUCTION. THE TRIODE SECTION IS DESIGNED FOR USE AS A VOLTAGE 
AMPLIFIER WHILE THE PENTODE SECTION HAS A CONTROLLED PLATE KNEE CHARAC-
TERISTIC AND IS DESIGNED FOR USE AS A VIDEO AMPLIFIER. THERMAL CHARAC-
TERISTICS OF THE HEATER ARE CONTROLLED SO THAT HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND 
HEATER WARM-UP TIME THE 10EB8 IS IDENTICAL TO THE 6EB8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERN AL SHIELD 

TRIODE SECTION: 
GRID TO PLATE 

INPUT: G TO (H t K) 

OUTPUT: P TO(H + K)' 

PENTODE SECTION: 
GRID #1 TO PLATE (MAX.) 

INPUT: G1 TO 
(H+K+GZ+G3

+I.S.) 

OUTPUT: P TO (H+K+G Z+G3+I.S.) 

COUPLING: 
TRIODE GRID TO PENTDDE PLATE (MAX.) 

PENTODE GRID #1 TO TRIODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM GYSTEMA

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRJD #2 VOLTAGE 

MAXIMUM POSITIVE GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

4.4 µµf 
2.4 µµf 

0.36 µµf 

0.1 µµf 

11 µµf 

4.2 µuf 

.018 µµf 

.005 µµf 

0.17 µµf 

TRIODE 
SECTION 

PENTODE 
SECTIOk 

10,5 10.5 
33U 330 

330 

O O 

1.O 5.O 

VOLT ~S

VOLTS 

VOLTS 

VOLTS 

WATTS 

MAXIMUM GRID #2 DISSIPATION 1,1 WATTS 

C OXTINUEU ON FOLL OWIXG PAGE 

TUNG-SOl ELECTRIC INC. ELECTRON TUBE DI VI SIGN BL OO MPtEL D, NEw JERSEY, U.S.A. APRIL 1, 1959 PLATE #5466 



IOE68 TENTATIVE DATA 

TUN6.80L 

CONTINUED FROM PRECE0I NG PAGE 

RATINGS - coNT 10. 
I XTERPfl ETED ACCORDING TO DESIGN 

MAXIMUM HEATER — CATHODE VOLTAGE: 

MA%IMUM SYSTEM 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 0.5 0.25 MEGOHM 

CATHODE BIAS 1.0 1.0 ME60HM 

HEATER WARM—UP TIME* (APPROX.) 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 
SECTION 

PENTODE 
SECTION 

HEATER VOLTAGE 10.5 10.5 vCLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PLATE VOLTAGE 25U 200 voLTs 
GRID #2 VOLTAGE 125 voLTs 
GRID #1 VOLTAGE —2 VOLTS 

CATHODE BIAS RESISTOR (8 OHMS 

PLATE CURRENT 2 25 MA. 

GRID #2 CURRENT 7 MA. 

TRANSCONDUCTANCE 2 7Q0 12 5Q~ µMHOS 

AMPLIFICATION FACTOR 100' 
PLATE RESISTANCE (A PPROX.) 37 000 75 000 oHMs 
GRID #i VOLTAGE FOR Ib= 100 µA (APPROX.) -9 voLr~ 
GRID #1 VOLTAGE FOR Ib- 20 A (A PPROX.) -5 

PLATE KNEE CHARACTERISTICS -INSTANTANEOUS VALUES 

Eb = 45 VOLTS I Ec2 =125 VOLTS AND EC1 = 0 VOLTS 

PLATE CURRENT 

GRID #2 CURRENT 

40 r✓, . 
15 MA• 

DESIGN-MA%IMUM RATINGS ARE LIMI TING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SH OULO 
XOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DE VICE S TAKING RESPONSIBILITY FOR TXE 
EFFECTS OF CHANGES IX OPERATING RONDITIONS DUE TO VARIATIONS IN DEVICE CX AR ACTERI STICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO TXAT INITIALLY AND THROUGHOUT LIfE x0 DESIGN-Ma%IMUM 
VALUE FOR THE INTENDED SERVICE IS ~EXLEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING COXDI TION S'WITH RESPECT TO SUPPLY—VOLTAGE VARIATIOx~ EOUIPxExT COM POxEnT VARIATI ONI 
E pUIPMEXT CONTROL ADJU STMEXT, LOAD VARIATION, SIGNAL vARI ATIox, AND ENVIRONMENTAL CONDITIONS. 

~H EAT ER WARM—UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED MEAT ER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITX A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 

RESISTANCE. 



TENTATIVE DATA 

2 ~• 
I6 

M Ax. 

MAx. 

9' 
132 ~. 

MAX. 

GLASS BULB 

IOEG7 

TUNG•SOL  ti

DOUBLE TRIODE 

COATED UNIPOTE.NTIAL CATHODE 

HEATER 

9.7 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT INTERMEDIATE 

SHELL 

8 PIN BASE 

BBD 

THE 10EG7 IS A DISSIMILAR DOUBLE TRIODE INTENDED FOR USE IN TELEVISION 
RECEIVERS EMPLOYING SERIES STRING HEATERS. SECTION #1 IS DESIGNED FOR 
USE AS A VERTICAL DEFLECTION OSCILLATOR; SECTION #2 IS DESIGNED FOR USE 
AS A VERTICAL DEFLECTION AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H + K) 

OUTPUT: P TO (H + K) 

SECT. E1 SECT. i2 

4.4 
2.2 
0.6 

RATINGS 
INT ER PRETEO ACCORDING TO DESIGN MA%IMUM SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERS

9.5 
7.0 
1.6 

µµf 

µµf 

uµ 

SECT. FS SECT. t2 

OSCILLATOR AMPLIFIER 

H EnTER VOLTAGE 9.7 VOLTS 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE --- 1500 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO ZSO VOLTS 

MAXIMUM PLATE DISSIPATIONC L 5 LO WATTS 

MAXIMUM AVERAGE CATHODE CURRENT ZZ 5O MA. 

MAXIMUM PEAK CATHODE CURRENT 77 17S MA. 

MAXIMUM GRID CIRCUIT RESISTANCE; 

SELF BIAS Z.Z Z.Z MEGOHMS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS 

T UNG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSE7, U.S.A.. JULY 1, 1960 PLATE A5902 



IOEG7 TENTATI V E DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SECT. f10 SECT. f2D

HEATER VOLTAGE 9.~ VOLTS 

HEATER CURRENT O.GO AMP. 

PLATE VOLTAGE `LSO i5O VOLTS 

GRID #i VOLTAGE -il - 7.7.5 VOLTS 

PLATE CURRENT 5.5 45 MA. 

TRANSCONDUCTANCE POOO 7500 µMHOS 

AMPLIFICATION FACTOR 17.5 6.O 
PLATE RESISTANCE (APPROX.) H75O $OO OHMS 

Ec FOR Ib = 10 µA (AP PROX.) TZO --- VOLTS 

EC FOR I b = 100 µA (APPROX.) --- -40 VOLTS 

I b AT Ec =-25 Vdc $ MA. 

Ib WITH Eb - 60 V AND E~ =0V 95 MA. 

'NH EAT ER NARN-UP TIME IS DEFINED AS THE TIME REOU IREO FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
804 OF ITS RATED VO ITAGE AFTER APPLYING 4 TIMES RA TEO HEATER VOLTAGE TO A LIRCU IT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE -NON INAL NEATER OPERATING 
RESISTANCE. 

DESIGN-N AXINUN RATINGS ARE LIMITING VALUES OF OPERAT ING AND ENVIROMN ENTAL CONDITIONS APPLICABLE 
TO A BOGEY EIEC TRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY I75 PUBLISHED DATA. AND SM OU LD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE NANUFA CTURER CHOOSES THESE 
VALUES TO PROVIDE ACLEPTAB LE SERVICEABILITY OF THE DEVICE. TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CN ANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EOUI PM ENT NAMU FALTURER SHOULD DESIGN SO TM AT IN ITIAILY AND THROUGHOUT LIFE NO DESIGN-N AXI YUY 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH ABOGET OEVICE~UN DER THE NORST PROBABLE 
OPERATING CON OITIONS wITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJ USTNEMT, LOAD VARIATION. SIGNAL VARI 4TI ON,, >ND ENVI RON ME NTAI CONDITIONS. 

BFOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "ST AN OARDS OF GOOD ENGINEERING 
PRACTICE ROR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTT LTC LE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 154 OF ONE SCAMN ING CYC IE. 

CIN STAGES OPERATING WITH GRID LEAK BIAS, AN AO EQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

DSECTI ON #1 CONNECTS TO PINS 4, 5, 8 6. SECTION a2 CONNECTS TO PINS 1, 2, 6 j. 



IOEW7 

TUNG•SGL 

DOUBLE TRIODE 

i 

s 

MAX. 
1.188° ~, 

T-9 

COATED UNIPOTENTIAL CATHODE 

HEATER 
2.930" 

MaX. 

2.620" 
Max. 

r
GLASS BULB 

BASE E9-68 

JEDEC OUTLINE 9-70 

9.7 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

OAGING DIAGRAM 

J EDEC 9NF 

THE 10EW7 IS A DISSIMILAR DOUBLE TRIODE UTILIZING THE 9T9 BULB AND PIN 
CONFIGURATION. THE TUBE IS DESIGNED TO SERVE AS A COMBINED VERTICAL DE—
FLECTION OSCILLATOR. AND AMPLIFIER. EXCEPT FOR HEATER CHARACTERISTICS AND 
HEATER WARM—UP TIME, THE 10EW7 IS IDENTICAL TO THE 6EW7. 

THE 9T9 DES16N UTILIZES A T-9 (1 1/8" DIA.)BULB BASED TO FIT MOST STAND—
ARD 9 PIN MINIATURE SOCKETS. 

GRID TO PLATE 

INPUT: G TO (H+KJ 

OUTPUT: P TO (H+K) 

DIRECT INTERELECTRODE CAPACITANCES 
WITNOUT EXTERNAL SHI ELO 

SECT. #i SECT. 2 

4.2 9.0 µuf 
2.2 7.0 µµf 
0.4 1.2 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYST EMB 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER ~ 

SECT. #I SECT. #2 
OSCILLAT pR D AMPLIFIER D

HEATER VOLTAGE 9.7 VOLTS 

MAXIMUM PLATE VOLTAGE 33O 33O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE --- 1SOO VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 2SO VOLTS 

MAXIMUM PLATE DISSIPATION S 1. Fj lO WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 22 5O MA. 

MAXIMUM PEAK CATHODE CURRENT 77 175 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

SELF BIAS 2.2 2.2 MEGOHMS 

~. INDICATES A CHANGE. 

CONTINU EO ON FOLLOWING PAGE 
 J 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIYIGION, Bl00MFl ELO, NEW JERSEY. U. S. A. SEPTEMBER 1, 1961 PLATE 16265 



IOEW7 

TUNO•=OL 
CONTINUED fROM PRECEDING PAGE 

RATINGS — coNTlo. 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM H 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERc 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME (APPROX.)~ 

200 voLTs 

LOO VOLTS 

2OO VOLTS 

11.0 SECONDS 

~N EA TER NARK-UP TIME IS DEFINED AS TnE TIME REQUIRED FOR THE VULIRGC A a fnE HEATER TO REACH 
BOS OF ITS RATED VO ITAGE AFTER APP L7ING A TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WI TM A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

.AVERAGE CHARACTERISTICS 

SECT. p1D SECT. k2D

HEATER VOLTAGE J.] VOLTS 

HEATER CURRENT A O. CJO AMP. 

PLATE VOLTAGE 25O 15O VOLTS 

GRID #i VOLTAGE —jl —I].5 VOLTS 

PLATE CURRENT 5.5 45 MA. 

TRANSCONDUCTANCE 2000 ]5OO µMHOS 

AMPLIFICATION FACTOR Z].5 C.O 
PLATE RESISTANCE (APPROX.) $]5O $OO OHMS 

E~ FOR Ib = 10 11A (APPROX.) —2O --- VOLTS 

E~ FOR Ib = 100 µA (APPROX.) --- —4O VOLTS 

Ib AT EC =`25 VDC $ MA. 

Ib WITH E b =60 V AND E~ Q V 

( INSTANTANEOUS VALUES) 95 MA. 

A'FOR SERIES HEATER OPERATION, EQUIPMENT SHOULD BE SO DESIGN EO 50 THAT AT NORMAL SU PP IY VOLTAGE 
BOGEY TUBES WILL OPERATE AT THIS VALUE OF NEATER CURRENT. 

r.. 
DESIGN—NA%IYUY RATINGS ARE LIMITING VALUES OF OPERATING AND EMVIRONYENTAI CONDITIONS APP LICAB IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFIN EO BT ITS PUB lISMED DATA, ANO SM OU lO 
NO7 BE EZCEEDED UNDER THE NORST ►ROBABIE CONDITIONS. THE DEVICE MANUFACTURER CNOOSES TN ESE 
VALUES TO PROVIDE ACCEPT AB IE SERYICEABILITT OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF OM AN GE$ IN OPERATING CONDITIONS DUE TO VARIATIONS IM OEV ICE CN ARACTER ISTICS. THE 
E OUIPYEMT MANUFACTURER SMOU LD DESIGN 50 THAT IN ITIA LIY AMD TNROUGMOUT Ii FE MO DESIGN—MAZINUM 
YA LUE FOR THE INTENDED SERVICE IS EXCEEDED NITM A BOGEY DEVICE UNDER THE NORST PROBABLE 
O PERA 7ING CONDITIONS NITM RESPECT TO SUPPLY—VOLTAGE VARIATION. EDUI PYEMT COYPON EMT VARIATION, 
EQUIPYENT CONTROL ADJ USTYENT, LOAD VARIATION, SIGNAL VARIATION, ANO ENVIRONMENTAL COMD ITIOMS. 

C 
FOR OPERATION IN A 525'LINE, 30—FRAME SYSTEM AS DESCRIBED IN "ST AM DAR OS OF GOOD ENGINEERING 
j RACTI CE FOR TELEVISION BROADCASTING ST ATIOXS: FEDERAL CO MNUXICATI ONS LOYNI551 OM". TXE OU TY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEFO 15 PERCENT OF A SCANNING CYCLE. 

DSECTION V1 CONNECTS TO PINS 6, 7 AND 8. SECTION W2 CONNECTS TO PINS 1, 2, j AND 9. 

E 

IN STAGES OPERATING WI TM GRID LEAK BIAS, AN ADEQUATE BIAS RESISTOR OR OTHER SVITABLE MEANS IS 
R EDUI REO TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 



IOGN8 

TONG-SOL 

TRIODE PENTODE 

MINIATURE TYPE 

.875" 
A MAX 

2.375" 
MAX 

2.625" 
MAX 

II 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-3 

COATED UNIPOTENTIAL CATHODE 

FOR 

VIDEO AMPLIFIER SERVICE 

ANV MOUNTING POSITION 

IK~ ~ P 

BOTTOM VIEW 
BASING DIAGRAM 
JEDEC 9DX 

HE lOGNB IS A HIGH MU TRIODE AND A SHARP CUTOFF PENTODE IN THE 9 PIN MINIATURE CON-

STRUCTION. THE TRIODE SECTION IS DESIGNED FOR USE AS A VOLTAGE AMPLIFIER OR SYNC-

SEPARATOR. THE PENTODE SECTION IS DESIGNED FOR VIDEO AMPLIFIER SERVICE FEATURING A 

CONTROLLED PLATE KNEE CHARACTERISTIC. EXCEPT FOR HEATER RATINGS AND HEATER 

WARM-UP TIME, THE lOGNB IS IDENTICAL TO THE 6GN8 AND THE SGNS. 

DIRECT INTERELtCTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

TRIODE SECTION 

GRID TO PLATE 
INPUT: G TO (H+K) 

OUTPUT: P TO (H+K) 

PENTODE SECTION 

4.4 cf 

2.4 pf 

0.36 pf 

GRID #1 TO PLATE (MAX) 0.1 pf 

INPUT: Gi TO fH+K+G2+G3+LS.) 11 °f 
OUTPUT: P TO IH+K+G2+G3+I.S.) 4.2 

COUPLING 

TRIODE GRID TO PENTODE PLATE (MAX.) 
PENTODE GRID #1 TO TRIODE PLATE (MAX.) 
PENTODE PLATE TO TRIODE PLATE (MAX.) 

CONTINUED ON FOLLOWING PAGE 

.018 pf 

.005 pf 

0.17 pf 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEw JERSEY, U.S.A.. JI L~ 1~ 19h2 PLgTE &h51b 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -- SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 10.5 VOLTS 450 MA. 

HEATER WARM-UP TIME 'A 11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION (AC OR DG 450'_ 25 "^A. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

HEATER POSITIVE WITH P.ESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES ~ SEE EIA STANDARD RS-239 

PLATE VOLTAGE 

GRID k2 SUPPLY VOLTAGE 

GRID #2 VOLTAGE 

POSITIVE GRID #1 VOLTAGE 

PLATE DISSIPATION 

GRID #2 DISSIPATION 

GRID it1 CIRCUIT RESISTANCE: 

FIXED BIAS 

CATHODE BIAS 

Z00 VOLTS 

100 VOLTS 

200 VOLTS 

TRIODE PENTODE 
SECTION SECTION 

330 330 VOLTS 

330 VOLTS 

SEE RATING CHART 

0 VOLTS 

1.0 S.0 WATTS 

1.1 WATTS 

0.5 0.25 ME GOHAS 

1.0 1.0 MEGOHv 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 
SECTION 

PENTODE 
SECTION 

PLATE VOLTAGE 250 200 VOLTS 
GRID #2 VOLTAGE 150 VOLTS 
GRID u1 VOLTAGE —2 VOLTS 
CATHODE BIAS RESISTOR 100 OHMS 
PLATE CURRENT 2 25 MA. 
GRID N2 CURRENT 5.5 PAA. 

TRANSCONDUCTANCE 2700 11500 µMHOS 

AMPLIFICATION FACTOR 100 

PLATE RESISTANCE 37000 60000 OHMS 

Ec1 FOR Ib = 100 µA (A PPROX.) - 10 VOLTS 
Ec1 FOR Ib = 20 µA (APPROX.) -S VOLTS 

INSTANTANEOUS PLATE KNEE CHARACTERISTICS 

PENTODE SECTION 

Eb = 60 VOLTS, Ec2 = 150 VOLTS AND Ec 1 = 0 VOLTS 
Ib = SS MA AND Ic2 = 18 HA. 
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TUNG•SOL  ~ 

' HEATER WARM•UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 

TO REACH 80fi~ OF ITS RATED VALUE AFTER APPLYING FOUR (4) TIMES RATED HEATER VOLTAGE TO A 

CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE EQUAL TO THREE (3) TIMES 

RATED HEATER VOLTAGE DIVIDED BY RATED HEATER CURRENT. 

A. DESIGN MA AXIMUM RATINGS ARE LI Mi71NG VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 

APPLICABLE TO BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 

DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. 

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDD ACCEPTABLE SERVICEABILITY 

OF THE DEVICE, TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS 
DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. 

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO 

DESIGNMAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER 

THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, 

EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL 
VARIATION, AND ENVIRONMENTAL CONDITIONS. 

 l 

lOGNB 
RATING CHART 
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TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

10.5 VOLTS 0.451.03 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
SMALL-BUTTON NOYAL 
9 PIN BASE E9-1 

BOTTOM VIEW 
BASING DIAGRAM 

J ED EC 9DX 

THE lOHF8 IS A HIGH—MU TRIODE AND A SHARP—CUTOFF PENTODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE IN COLOR AND BLACK—AND—
WHITE TELEVISION RECEIVERS. 
THE PENTODE UNIT IS ESPECIALLY USEFUL AS A VIDEO OUTPUT AMPLIFIER AND 
THE TRIODE UNIT IS USEFUL IN VOLTAGE—AMPLIFIER APPLICATIONS SUCH AS SYNC—
SEPARATOR, SYNC—CLIPPER AND PHASE—INVERTER CIRCUITS. 
EXCEPT FOR HEATER RATINGS AND HEATER WARh+t—UP TIME, THElOHF8 IS IDENTICAL 
TO THE 6HF8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERNAL SHI ElO 

TRIODE UNIT: 

GRID TO PLATE 3.5 pf 
GRID TO TRIODE CATHODE, PK,G3,I.S. & H. 2.8 pf 
PLATE TO TRIODE CATHODE, PK,G3, I.S. & H. 2.6 pf 

PENTODE UNIT: 

GRID #1 TO PLATE (MAX.) 0.1 pf 
GRID #1 TO K, I.S.~G3~G2 &H 10 pf 
PLATE TO K, I.S., G3, G2 & H. 4.2 pf 

TRIODE GR I.D TO PE NTOOE PLATE (MAX.) 0.015 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GRID #2 (SCREEN- GRID) VOLTAGE 

TRIODE 
UNIT 

330 

PENTODE 
UNIT 

10.5 voLTs 

330 
330 voLTs 

SEE INPUT 
RATING CHART 

MAXIMUM GRID #1 (CONTROL-GRID) VOLTAGE: 

POSITIVE- BIAS VALUE O O VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELD. NEW JERSEY. U.S.A., MAY 1, 1961 PLATE !6170 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNr'o. 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

CLASS A l  AMPLIFIER 

TRIODE PENTODE 
UNIT UNIT 

MAXIMUM PLATE DISSIPATION ]. 5 WATTS 

MAXIMUM GRID #2 INPUT 

FOR GRID #2 VOLTAGES UP TO 165 V. 1.1 WATTS 

FOR GRID #2 VOLTAGES BETWEEN 

165 ANO }}O VOLTS GEE INPUT 
RATING CHART 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO 
HEATER POSITIVE WITH RESPECT TO CATHODE ZOOA

HEATER WARM—UP TIME (AVERAGE) 

ATHE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

CHARACTERISTICS 

CLASS Al  AMPLIFIER 

IL 

ZOO VOLTS 

2OOA VOLTS 

SECONDS 

TRIODE PENTODE 
UNIT UNIT 

PLATE—SUPPLY VOLTAGE ZOO 45 ZOO VOLTS 

GRID #2 SUPPLY VOLTAGE --- 125 125 VOLTS 

GRID #1 VOLTAGE —2 O --- VOLTS 

CATHODE RESISTOR --- --- E)S OHMS 

AMPLIFICATION FACTOR 7O --- ---

PLATE RESISTANCE (APPROX.) 1500 --- 75000 OHMS 

TRANSCONDUCTANCE 4000 --- 1250 0 µMHOS 

PLATE CURRENT Ll 4OB Z5 MA. 

GRID #2 CURRENT --- 15B 7 MA. 

GRID #1 VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF 100 µA -9 VOLTS 

GRID #1 VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF 20 µA -G --- --- VOLTS 

MAXIMUM CIRCUIT VALUES 

GRID 91 CIRCUIT RESISTANCE: 

FOR CATHODE—BIAS OPERATION (MAX.) 

FOR FIXED—BIAS OPERATION (MAX.) 

TRIODE 
UNIT 

PENTODE 
UNIT 

i.0 1.0 
0.5 0.25 

MEGCHM 

MEGOHM 

'EHESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RECURRENT WAV EEO RM SUCH THAT PLATE DISSI-

PATION ANp GRID W2 INPUT WIL_ BE NEPT WITHIN RATINGS IN ORpER TO PREVENT DAMAGE TO THE TUBE. 
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  TUNG•SOL 
TRIODE -PENTODE 

MINIATURE TYPE 

875" 
MAX 

i 
2.625' 
MAX 

i 
2.375~~ 
MAX 

i 
GLASS BULB 

SMALL BUTTON 9 PIN 
BASE E9.1 

OUTLINE DRAWING 
JEDEC 6.3 

FOR COLOR 

AND BLACK-AND-WHITE 

T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9DX 

THE lOJAB IS A HIGH-MU TRIODE AND A PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE 
TRIODE UNIT IS DESIGNED FOR SERVICE AS A SYNC SEPARATOR, SYNC CLIPPER AND PHASE IN-

'✓ERTER WHILE THE PENTODE UNIT IS DESIGNED FOR OPERATION AS A VIDEO AMPLIFIER. EX-
CEPT FOR HEATER RATINGS AND CHARACTERISTICS THE lOJAB IS IDENTICAL TO THE 6JA8. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

TRIODE 
UNIT 

PENTODE 
UNIT 

GRID 1 TO PLATE 4,6 MAX. 0.1 pf 

INPUT 2.6 11 pf 

OUTPUT 2.6 4,4 pf 

COUPLING: 

PENTODE GRID1 TO TRIODE PLATE MAX. 0.005 pf 

PENTODE PLATE TO TRIODE GRID MAX, 0.018 pf 

PENTODE PLATE TO TRIODE PLATE MAX. 0.17 pf 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INL.. ELECTRON TUBE OI VI SION. BLOOMFI ELD. NEW JERSEY. U.S.A., MARCH 1. 1964 PLATE W687', 
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TUNO•SOL 

CONTI NUED FROM PRECEDI NG PAGE 

HEATERCHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERICTI CS 10.5 VOLTS 450 MA. 

H EATER WARM-UP TIME APPROX. 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 * 30 MA. 

HEATERCATHODE VOLTAGE: TRIODE PENTODE 
HEATER NEGATIVE WITH RESPECT TO CATHODE UNIT UNIT 

TOTAL DC AND PEAK 200 200 VOLTS 
H EATER POSI TIVE WITH RESPECT TO CATHODE 

DC COMPON ENT 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS-SEE EIA STANDARD RS•239 

PLATE VOLTAGE 

GRID2 SU PPLY VOLTAGE 

GRID2 VOLTAGE 

TRIODE 
UNIT 

300 

PENTODE 
UNIT 

300 

330 
SEE 

RATING CHART 

VOLTS 

VOLTS 

PLATE DISSIPATION 1 5 WATTS 

GRID2D6SIPATION 1.5 WATTS 

POSITNE GRIDI BIAS VOLTAGE 0 0 VOLTS 

GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.5 0.25 MEGOHM 

CATHODE RESISTOR BIAS 1.0 1.0 MEGOHM 

CHARACTERISTICS AND TYPICAL OPERATION 

TRIODE UNIT: 

PLATE VOLTAGE 135 200 VOLTS 

GRID VOLTAGE -2 -2 VOLTS 

PLATE CURRENT 1 3.5 MA. 

TRANSCONDUCTANCE 1,550 3,700 µMHOS 

AMPLIFICATION FACTOR 60 70 

PLATE RESISTANCE 39,000 19,000 OHMS 

GRID 1 VOLTAGE FOR ly= 10µA -4,8 -7 VOLTS 

PENTODE UNIT: 

PLATE VOLTAGE 30 135 200 VOLTS 
GRID 2 VOLTAGE 135 135 135 VOLTS-
GRIDI VOLTAGE 0 -15 -I.5 VOLTS 
PLATE CURRENT 32 17 18 MA. 
GRID 2CURRENT 14 4.2 4 P,IA. 

TRiaNCONDUCTANCE - 12,600 14,000 µMHOS 

PLATE RESISTANCE 66A00 70,OOC OHMS 

GRiD 1 VOLTAGE FOR 1 6= 10 µA -5 -5 VOLTS 
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TENTATIVE DATA I ICY7 

GLASS Bi1LB 

TUNG•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
11.0 VOLTS 0..45**-6~ AMP.. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9Ef 

THE 11CY7 IS A DISSIMILAR DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC-
TION AND IS INTENDED FOR USE AS A COMBINED VERTICAL-DEFLECTION OSCILLATOR 
AND AMPLIFIER IN TELEVISION RECEIVERS. IN ADDITION, THERMAL CH„RACTER-
ISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES - APPRox.® 

SEC. 1 SEC. 2 

1.8 
1.5 

0.30 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PE AK POSITIVE PULSE PLATE VOLTAGE 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM DC PEAK CATHODE CURRENT 

MAXIMUM HEATER CATHODE VOLTAGE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID CIRCUIT RESISTANCE 

WITH FIXED BIAS 

WITH CATHODE BIAS 

HEATER WARM-UP TIME (A PPROX.)*

VERTICAL- B 

03CILLATOR 
SERVICE 

I SEC. 1 ) 

11.0 
350 

400 
1.0 

1OO 
2OO 

2OO 

2. 2 
2.2 

11.0 

CONTINUED ON FOLLOWING PAGE 

4.4 
5.0 
1.O 

µµf 
µµf 
µµf 

VERTICAL- B 
DEFLECTION 
AMPLIFIER 
(SEC. 2 I 
11.0 VOLTS 
350 voLrs 

1. SOO VOLTS 

250 voLTs 
WATTS 

35 MA. 

12O MA. 

5.5" 

lOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

--- MEGOHMS 

2.2 MEGOHMS 

SECONDS 

T UXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEw JEft SEY, U.S.A. DECENBER 1, 1957 PLATE #51j9 



IICY7 TENTATIVE DATA 

TUNc•sot 
LONTINUEO Fft OM PRECEOIMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SECTION 1 SECTION 2 

(OSCILLATOR) (AMPLIFIERI 

HEATER VOLTAGE 11.0 11.0 11,0 VOLTS 

HEATER CURRENT 0,45 0 .4 5 0.4 5 AMP. 

PLATE VOLTAGE Z5O 6O 150 VOLTS 

GRID VOLTAGE -3,Q O --- VOLTS 

CATHODE-BIAS RESISTOR --- --- 6ZO OHMS 

AMPLIFICATION FACTOR 68 --- 5.0 
PLATE RESISTANCE (APPR OX.) 52 000 --- 9'ZO OHMS 

TRANSCONDUCTANCE 1 300 --- 5 400 µMHOS 

PLATE CURRENT 1.Z HO 3O MA. 

PLATE CURRENT (A PPR OX~.) E~ - 30V• --- --- 3.5 MA. 

GRID VOLTAGE (APPR OX.) Ib 200 ELA. -- -4O VOLTS 

GRID VOLTAGE (A PPROX.) Iti 10 /lA. -5,5 --- VOLTS 

WITHOUT E%TERMAL SHI EID. 

A 
IN STAGE$ OPERATING WITH GRID LEAN BIAS, AM ADEQUATE CATHODE BIAS RE$I STOR OR OTHER SUITABLE 

N EANS IS REQUIRED TO PROTECT THE TUBE IN THE AB SEXCE OF E%CITATION. 

D 
FOR OPERATION IN A 525-LINE, j0-FRAME $Y $TEN A$ DE SCRIBED IM •STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATI OX$ COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE NU $T MOT E%GEED 15S OF ONE SCANNING LYCL E. 

k HEATER WARM-UP TIME IS DEFINED A$ THE TIME REQUIRED FOR THE VOLTAGE ACRD$$ THE HEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING ~4 TINE$ RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IM SERIES WITN A RESISTANCE OF VALUE j TINE$ THE XONI MAL NEATER OPERATING 
RESISTANCE. 

OESI GX-MAXIMUM RATING$ ARE THE LIMITING VALUES E%PRESSED wl 7N RESPECT TO BOGIE 7UBE5 AT WHICH 
S ATI $FAG TORT TUBE LIFE CAM BE E%PELTED TO OCCUR. TO OBTAIN SATI Sf ACTORT CIRCUIT PERF ORNAM CE. 
T HEp EFORE, THE EOU IPNENT DESIGNER NUST E$T ABLI$M THE CIRCUIT DESIGN SO THAT NO DESI GR-NA%I MUM 
VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE WORST Pp OB AB LE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION. EOUIPMEXT COMPONENT VARIATI OX, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION. AMO ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA IICY7 
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IICY7 TENTATIVE DATA 
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TENTATIVE DATA IICY7 
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TENTATIVE DATA 12AB5 

GLASS BULB 

TUNG•soL 

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTSA 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9EU 

THE 12AB5 IS A BEAM POWER TUBE USING THE 9 PIN MINIATURE CONSTRUCTION 
DESIGNED FOR USE AS AN AUDIO POWER AMPLIFIER IN AUTOMOBILE RADIO SERVICE 
WHERE THE POWER SOURCE IS A 12 VOLT BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
GRID TO PLATE: G TO P O.7 µµf 

INPUT: G1 TO (H}K}GZ&G3) g,O uu,f 
OUTPUT: P TO (H}K}GZg~G 3) g.5 IllLf 

RATINGS 
I NT ERPRETEO ACCORDING TO DEG16X CENTER SYSTEM 

CLASS Al AMPLIFIER 
HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 
NEGATIVE DC 
POSITIVE DC 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
FIXED BIAS 
CATHODE BIAS 

MAXIMUM BULB TEMPERATURE 

12.6 VOLTS 

2OO VOLTS 
l0O VOLTS 

315 VOLTS 

2g5 VOLTS 

12 WATTS 

2 WATTS 

O.1 MEGOHM 
0,5 MEGOHM 

250 °o• 

OPERATING CONDITIONS AND CHARACTERISTICS" 

CLASS Al AMPLIFIER — SINGLE TUBE 
HEATER VOLTAGEA 12,6 12,6 VOLTS 

HEATER CURRENT O.2 O.2 AMP. 

PLATE VOLTAGE 25O 25O VOLTS 

GRID #2 VOLTAGE ZOO 25O VOLTS 

GRID #1 VOLTAGE --- - 12,5 VOLTS 

CATHODE B{AS RESISTOR 2~O --- OHMS 

PEAK AF GRID #1 VOLTAGE 10,5 12,5 VOLTS 

ZERG- SIGNAL PLATE CURRENT 33,5 u5 MA. 

MAXIMUM SIGNAL PLATE CURRENT 36.0 47 MA. 

Z ERO-SIGNAL GRID #2 CURRENT 1.6 u.5 MA. 
MAXIMUM SIGNAL GRID #2 CURRENT 3,2 7,O MA. 

PLATE RESISTANCE --- 5O KILOHMS 

TRANSCONDUCTANCE 4 OOO 4 ZOO !/.MHOS 

LOAD RESISTANCE 6 OOO 5 OOO OHMS 

POWER OU TP.UT (MAXIMUM SIGNAL) 3,3 4.5 WATTS 

TO,T AL HARMONIC DISTORTION 12 8 PERCENT 

ATXIG TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE• 
THE HEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15,g VOLTAGE RANGE ENCOUNTERED IN 
TXIS SERVICE. THE MA%IMUM RATINGS OF TXE TUBE PROVIDE FOR AN ADEQUATE SAFETY FACTOR GUCX TX AT 
THE TUBE WILL WITHSTAND TXE WIDE VARIATION IN SUPPLY VOLTAGES. 

TONG-GOL ELECTRIC INC. ELECTRON TUBE OIVI SION BL OOMFIELO. NEW JERSEY, U.S.A. JULY 1, 1955 PLATE Y4419 





TENTATIVE DATA 12AC~ 

^. 

~  TUNG•SGL 

3~ 
4_ r~ 

28 

~~ }Ax. 

GLASS BUL6 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
s 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BN 

THE 12AC6 IS A REMOTE CUT-OFF PENTODE WITH A UNIPOTENTIAL CATHODE IN THE 

7-PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE AS AN RF OR IF 

AMPLIFIER WHERE THE HEATER, PLATE AND SCREEN GRID POTENTIALS ARE OB-

TAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

GRID TO PLATE: 

INPUT: 

OUTPUT: 

DIRECT INTERELECTRODE CAPACITANCES 

M ITHOUT 
SHIELD 

0.005 
u.3 
5.0 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM CATHODE CURRENT 

MAXIMUM GRID #g CIRCUIT RESISTANCE 

MITH 
SHIELD A316 

0.004 ~yi.f 
4.3 N+lf 
5.0 µµf 

12.6 voLTs 
t30 voLTs 
30 votrs 
30 votrs 
2O MA. 

lO MEGOHMS 

* THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 yOLTAGE RANGE ENCOUNTERED 
IN THIS SERVILE. THE MAXIMUM RATINGS OF THE TUBE Pfl OVIDE FOR AX AO EQUATE SAFETY FACTOR SULX 
THAT THE TUBE WILL WITHSTAND THE WIDE VARIATION IX SUPPLY VOLTAGES. 

CONTINUED ON FOLLOWING PAGE 

TUX6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOXFIELD. NEW JERSEY. U.S.A. APO IL 1, 1956 PLATE X4621 



12AC6 TENTATIVE DATA 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 12. E) VOLTS 

HEATER CURRENT Q,15 AMP. 

PLATE VOLTAGE 12.6 VOLTS 

GRID #3 VOLTAGE (CONNECTED TO CATHODE AT SOCKET) O VOLTS 

GRID #2 VOLTAGE 12,6 VOLTS 

GRID #1 VOLTAGE* Q VOLTS 

PLATE CURRENT 55Q µAMPS 

GRID #2 CURRENT 2QQ µAMPS 

PLATE RESISTANCE .5 MEGOHM 

TRANSCONDUCTANCE A 73O µMHOS 

GRID #i VOLTAGE (APPROX.) 

FOR GmA = 10 µMHOS Ec3 =0 —5.2 VOLTS 

GRID #,} VOLTAGE (APPROX.) 

FOR GmA =1p µMHOS Eci =Q~ 

GRID tl RESISTANCE = 2.2 MEGOHM S. 

A 
FROM GRID tl TO PLATE. 

—3,7 voLTs 

Ec 

12AC6 
PLATE CURRENT 

VS 
PLATE VOLTAGE 

Ef = 12.6 Volts 
EoZ = 12.6 Volts 

■■■■ ~ ~I■■■■■~~■■■■■■■■■■■■■■ —1.0 ■■■■■■■■■■ 

iiii a ~~~1~~~u~~1~~1~~~~~~~~ 
■■■■■■■■■■■■ 
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TENTATIVE DATA 12AC6 

i 
t 
s 

12AC6 
Ib and Gm 
vs Ec 

Ef = 12.6 Volts 
Ec2 = 12.6 Volts 
Eb = 12.6 Volts 
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12AD6 

TUNG•SOL 

HEPTODE 

MINIATURE TYPE 

4 

.750 
A MAX 

1. 
1.875 
MAX 

2.125 
MAX 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR 

AUTOMATIVE RADIO 

RECEIVER SERVICE 
K 

G5

ANY MOUNTING POSITION Gi 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 7CX 

G2, 
Gq 

THE 12AD5 IS A PENTAGRID CONVERTER WITH A UNIPOTENTIAL CATHODE IN THE 7—

PIN MINIATURE CONSTRUCTION. IT IS INTENDEC AS A COMBINED OSCILLATOR AND 

MIXER IN SUPERHETERODYNE RECEIVERS WHERE THE HEATER, PLATE AND SCREEN 

GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

—i DIRECT INTERELECTRODE CAPACITANCES 

MIXER GRID TO PLATE: G3 TO P MAXIMUM 

MIXER GRID TO OSCILLATOR GRID: G3 TO G1 MAX. 

M ITHA
SHIELD 

0.26 

0.15 

M17HDUT 
SHIELD 

0.30 

0.15 

pf 
pf 

RF INPUT: G3 TO (H+K+G1+G2 &4+GS+P) 7.O 7.0 pf 

OSCILLATOR INPUT: G1 TO (H+K+P+G}+GS) 3.2 3.2 pf 

MIXER OUTPUT: P TO(H+K+G1 +G2 & 4 +G1+GS) 12 7.Q pf 

OSCILLATOR OUTPUT: G2 & 4 TO (H+K+G3+P+GS) 11 11 pf 

OSCILLATOR GRID TO OSCILLATOR PLATE: 

G1 To Gz ANo 4 2.2 2.2 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 12.6 VOLTS 15O MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION $ lO.O — 15.9 VOLTS 

MA XIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

T CTAL DC AND PEAK 16 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 16 VOLTS 

AE%TERNAL SHIELD #j16 CONNECTED TO CATN00 E. 

CONTINUED ON FOLLOWING PAGE 

T UNG-BOL ELECTRIC INC., ~E LECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A..FEB RUARY 1, 1962 PLATE #bj95 



12AD6 

~  TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE ~ j6 VOLTS 

GRID #2 & #4 VOLTAGE ~ L6 VOLTS 

GRID #2 d~ #4 SUPPLY VOLTAGE ~ j6 VOLTS 

NEGATIVE DC GRID #3 VOLTAGE ~ 16 VOLTS 

POSITIVE DC GRID #3 VOLTAGE O VOLTS 

CATHODE CURRENT ZO MA. 

GRID #~ CIRCUIT RESISTANCE lO MEGOHMS 

-. TYPICAL OPERATING CHARACTERISTICS 
CONVERTER — SEPARATE EXCITATION 

PLATE VOLTAGE 10.6 T2.6 14.6 VOLTS 

GRID #3 VOLTAGE O O O VOLTS 

GRID #2 & #4 VOLTAGE T0.6 12.6 T4.6 VOLTS 

GRID #1 VOLTAGE PEAK TO PEAK 4.5 4.5 4.5 VOLTS 

GRID #1 RESISTANCE 33000 33000 33000 oHMs 
GRID #3 RESISTANCE 2.2 2.2 2.2 MEGOHMS 

PLATE RESISTANCE (APPROX.) 0,50 O.~IO 0.20 MEGOHMS 

GRID #1 CURRENT (APPROX.) 6O µA. 
CONVERSION TRANSCONDUCTANCE 320 µMHOS 

PLATE CURRENT 350 µA 
CATHODE CURRENT T6OO µA 
GRID #3 VOLTAGE FOR GC =SµMHOS (APPROX.) -3.O VOLTS 

GRID #5 VOLTAGE 

FOR GC —0.5 µMHOS (APPROX.) -4.O VOLTS 

~ OSCILLATOR CHARACTERISTICS — NOT OSCILLATING 

GRID #3 VOLTAGE 

GRID #1 VOLTAGE (OSCILLATOR GRID) 

GRID #2 & #4 CONNECTED TO PLATE 

TRANSCONDUCTA NCE BETWEEN GRID #1, #2 .4 #4 

CONNECTED TO PLATE 

AMPLIFICATION FACTOR BETWEEN GRID #1, #2 

AND 4 CONNECTED TO PLATE 

CATHODE CURRENT 

GRID #1 VOLTAGE (APPROX.) FOR Ib = 10 µA. 

A 
E %T ERNAI SMI ElO ><'i lA CONNECTED TO CATHODE. 

0 voLTs 
O VOLTS 

12.6 VOLTS 

3600 µMHos 

9.~ 

4.5 MA. 

-3.7 voLTs 

B 

THE EVUI PM ENT DESIGNER SHALL 50 DESIGN THE EQUIPMENT TnAT THE FI L4MENT VOLTAGE IS CENTERED A7 

THE SPECIFIED BOGEY VALUE. fI LAM ENT SUPPLY VARIATIONS SHA IL BE RESTRICTED TO MAINTAIN FILAMENT 

VO IT AGE WITHIN THE SPECIFIED TOLERANCE. FOR LONGEST LIFE IT IS RECOMMENDED TH4T THE HEATER BE 

OPERATED WITHIN THE RANGE OF 11 TO 14 VOLTS. 

1 INDICATES A CHANGE. 



TENTATIVE DATA 12AD6 

i 

t 

i 

12AD6 
Eb = 
EcZ = 
EC4 = 
Ef = 
R91 = 33,000 
R = 
Zg3 = 200,000 

Gain 

12.6 Volts 
12.6 Volts 
12.6 Volts 
.12.6 Volts 

Ohms 
0 Ohm 
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(Self Excitation} 
(Sep. Excitation) 
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TENTATIVE DATA 

TUNc•sa~ 
12AE6 

3' 
_ 4 _ 
MAX 

II III 

T_ i 

I~ a 
MAX. 

z 

8. 
~ MAx 

GLASS BULB 

DOUBLE-DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

7BT 

THE 12AE6 IS A COMBINED DOUBLE DETECTOR DIODE AND MEDIUM MU TRIODE WIT" 
A COMMON UNIPOTENTIAL CATHODE IN THE 7—PIN MINIATURE CONSTRUCTION. TH_ 
TRIODE SECTION IS INTENDED FOR USE AS AN AF VOLTAGE AMPLIFIER WHERE THE 
HEATER AND PLATE POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE 
BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

M ITHOUT 
SHIELD 

GRID TO PLATE: (G TO P) G,U 

INPUT: G TO (H+K) I,H 

OUTPUT; P TO (H+K) 1.1 
DIODE TO DIODE .9 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE*

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM CATHODE CURRENT 

MAXIMUM AVERAGE DIODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

12,6 
± 30 
30 
20 
1 

10 

u/~ 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIF IER TRIODE UNIT 

HEATER VOLTAGE 12.6 VOLTS 

HEATER CURRENF 0.15 AMP, 

PLATE VOLTAGE 12.6 VOLTS 

GRID VOLTAGE 0 VOLTS 

PLATE CURRENT 750 /LAMPS 
PLATE RESISTANCE 15 000 OHMS 

TRANSCOND UCTANCE 1 000 /A,M HOS 

AMPLIFICATION FACTOR 15 

THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVILE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE HEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED 
IN THIS SERVICE. THE MAXIMUM RATINGS OF THE TUBE PROVIDE FOR AN ADE OVATE SAFETY FACTOR $UCH 
THAT THE TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLT VOLTAGES. 

C ONTINUEO ON FOLLOWING PAGE 

T UNG-$DL ELECTRIC INC. ELECTRON T'JBE DIVISION BLOOMFIELO. NEW JERSEY. U.S.A. APRIL 1, 1956 PI ATE N4625 
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12AE6 

TUNE-SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - ccIVTID 
DIODE UNITS - TWO 

AVERAGE DIODE CURRENT WITH 

10 VOLTS APPLIED (EACH DIODE) 

RESISTANCE COUPLED AMPLIFIER — TRIODE UNIT 

2.0 MA. 

PLATE SUPPLY VOLTAGE 14.4 VOLTS 

CONTROL GRID VOLTAGE O VOLTS 
PLATE LOAD RESfSTOR 47O OOO OHMS 

CONTROL GRID RESISTOR 2.2 ME GOHMS 
INPUT coNDENSER 0.01 µf 
OUTPUT CONDENSER 0.01 µf 
GRID RESISTOR OF FOLLOWING STAGE 2.2 MEGOHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) 1 OOO OHMS 

VOLTAGE GAIN AT gpp CPS** 10 

*: 
MEASURED AT AN OUTPUT VOLTAGE OF 1 VOLT RMG. 

-5 0 -4 0 

12AE6 
lb vs Ec 

Ef = 12.6 Volts 

-3 0 

GRID VOLT 

-2 0 

S 

0 -0 

4.0 

3.0 

y 
w 
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W 
d 
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2.0 ~ 
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TENTATIVE DATA 12AE6 
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12AE6A 

TUNO•!OL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

.750' 
MAX 

~'- ' 1 
2.125 1.875" 
MAX MA

I

X 

L 

  II I II 
GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-] 

FOR 

AF VOLTAGE AMPLIFIER 

SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANV MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 7BT 

IP 

THE 12AE6A IS A COMBINED DOUBLE DETECTOR DIODE AND MEDIUM MU TRIODE WITH A COMMON 

UNIPOTENTIAL CATHODE IN THE 7 PIN MINIATURE CONSTRUCTION. THE TRIODE SECTION IS 

INTENDED FOR USE AS AN AF VOLTAGE AMPLIFIER INTO A LOW IMPEDANCE LOAD WHERE THE 

HEATER AND PLATE POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

HEATER CHARACTERISTICS AND RATI NGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-T39 

AVERAGE CHARACTERISTICS 12.6 VOLTS 150 M4 

HEATER SUPPLY LIMITS: 

APPLIED VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE: 

MAXIMUM RATINGS 

DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

10 TO 15.9 VOLTS 

i30 VOLTS 

PLATE VOLTAGE 30 VOLTS 

CATHODE CURRENT 20 MA. 

AVERAGE DIODE CURRENT 1 MA. 
GRID CIRCUIT RESISTANCE 10 MEGOHMS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECT0.IC INC., ELECTRON TUBE DIVISION, eL00MFl ELD, NEW JERSEY, U.S.A., aPRll 1, 196j PLATE W610R 



12AE6A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLA55 Al AMPLIFIER -TRIODE UNIT 

HEATER POTENTIAL 12.6 12.6 VOLTS 

PLATE POTENTIAL 12.6 12.6 VOLTS 

GRID POTENTIAL 0 VOLTS 

GRID RESISTOR 0 10 MEGOHMS 

PLATE CURRENT 1.0 0.32 MA. 

TRANSCON DUCTANCE 1,300 715 NMHOS 

PLATE RESISTANCE 13 20 KILOHMS 

AMPLIFIER FACTOR 16.7 14.3 

DIODE UNITS -TWO 

AVERAGE DIODE CURRENT WITH 10 VOLTS 
APPLIED (EACH DIODE) 2.0 MA. 
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TENTATIVE DATA 12AE7 

~' 
s 
MAX. 

IIIN 

i 
IS" 

1 16 
MAX. 

26 

MAX. 

GLASS BULB 

TUNG•S0~ 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.45t10~ AM2 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9A 

THE 12AE7 IS A MINIATURE LCW—MU DISSIMILAR DOUBLE TRIODE IN THE 9 PIN 
MINIATURE CONSTRUCTION AND IS INTENDED FOR USE AS A DRIVER TUBE FOR THE 
AUDIO OUTPUT STAGE OF HYBRID AUTOMOBILE RADIOS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHI ELo 

GRID TO PLATE 

INPUT 

OUTPUT 

TRIODE !1 

3.9 
4.7 

0.75 

TRIODE E2 

3.4 
4.2 

0.85 

µµf 
µµf 
µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6 voLrs 

MAXIMUM PLATE VOLTAGE 16.0 VOLTS 

MAXIMUM POSITIVE OC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 1.O WATT 

MAXIMUM GRID CIRCUIT RESISTANCE 1.5 MEGOHMS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16.0 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16.0 voLrs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE (EACH TRIODE) 

GRID LEAK RESISTOR 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

TRIODE /1 TRIODE /2 

12.6 voLrs 
O.L15f10~ AMP. 

12.6 12.6 voLTs 

1.5 1.O MEGOHM 

1.9 7.5 MA. 
u000 6500 µMHOS 

13.0 6.4 
3150 985 OHMS 

A RATINGS APPLY TO EACH SECTION UNLESS OTHERWISE STAT EO. 

NNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMEI EID, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE k&5582 





TENTATIVE DATA 12AF3 

T-62 
3" 

MAX. 

33 
MAX. 

8 
MAX. 

GLASS BULB 
SKIRTED MINIATURE 

TUNG•SOL 

DIODE 
MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.6**-6~ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON 
9 r= 1N NOVAL 

9CB 

THE 12AF3 IS A SINGLE INDIRECTLY—HEATED DIODE INTENDED FOR USE IN HOR—
IZONTAL FREQUENCY DAMPER SERVICE TELEVISION RECEIVERS. IT IS DESIGNED TO 
WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND BOTH 
HEATER AND PLATE ELEMENTS SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" 
CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

HEATER TO CATHODE H TO K 

CATHODE TO PLATE AND HEATER K TO (P + H) 

PLATE TO CATHODE AND HEATER P TO (K+ H) 

RATINGS^
INTERPRETED ACCORDING TO DESIGN-MAXIMUM SYSTEM 

BC 

2.8 vim` 
9.0 /yµf 

6.0 µµf 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC lOOO VOLTS 

TOTAL DL AND PEAK 4500 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 1OO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

MAXa MUM PEAK INVERSE PLATE VOLTAGE u5OO VOLTS 

MAXIMUM DC PLATE CURRENT 1HS MA• 

MAXIMUM STEADY STATE PAEK PLATE CURRENT 75O MA. 

MAXIMUM PLATE DISSIPATION 6.O WATTS 

MAXIMUM BULB TEMPERATURE 21O ~C 

HEATER WARM—UP TIME° 11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLO OMFIELD, NEW JERSEY, U.S.A. JULY 1, 1958 PLATE #5284 



12AF3 TENTATIVE DATA 

  TUNs•ao~  

C ONTINUEO FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

(WITH TUBE CONDUCTING PLATE CURRENT = 340 MA.) `~ VOLT. 

* M EATER WARM-UP TIME IS OE FIN ED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE XEAi ER TO REACX 
BO$ OF ITS RATED VOLTAGE AFTER APP LTING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE ? TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

A FOR OPERATION IN A 525-LINE, ?O-FRAME $YST EM A$ DESCRIBED IN "STANDARD$ OF GO Op ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATION$ LOMMI$$60N", THE CUT7 CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%C EED 158 OF ONE SCANNING LYC LE. 

BUN LE55 OTHERWISE STA TEC. 

GDESIGN-MA%IMUM RATINGS ARE THE LIMITING VAIU ES E%PRESSED WIiH RESPECT TO BOGIE TUBES AT WMICM 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
TMER EFORE, THE EQUIPMENT DESIGNER MUST EXTAB lISX THE LI RCUIT DESIGN SO THAT NO DESIGN-MA%IMUM 
VALUE IS EXCEEDED WITH A BOGIE TUeE UNDER THE WORST PROBABLE OPERA 7ING CONpITI0N5 WITH RES PELT 
TO SUPPLY-VOLTAGE VARIATION, EOUI PM ENT COMPONENT VARIATION, EOUI PM ENT CONTROL ADJUSTMENT, LOAD 
VARIATION, AND ENVIRONMENTAL CONDITIONS. 

 I 



12 AF6 

ruNo•so~  

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6* VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

78N 

THE 12AF6 IS A MINIATURE PENTODE INTENDED FOR USE AS A RADIO—FREQUENCY 
OR INTERMEDIATE—FREQUENCY AMPLIFIER IN AUTOMOBILE RADIO RECEIVERS. THE 
TUBE IS SPECIALLY DESIGNED TO OPERATE WITH PLATE AND SCREEN VOLTAGES 
SUPPLIED DIRECTLY FROM A 12—VOLT STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITNO UT E%TERNAL SHIELD 

GRID pq TO PLATE S (MAX..) 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING 70 DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOL T~A GE 

MAXIMUMSCREEN VOLTAGE 

MAXIMUM POSITIVE DC- GRID #1 VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

0.006 µµf 
5.5 µµf 
4.8 µµf 

12.6 VOLTS 
16 voLTs 
16 VOLTS 

O VOLTS 

Z6 VOLTS 

16 VOLTS 

2,2 MEGOHMS 

* 
WHEN USED IN AUTOMOTIVE SERVICE FI20N A 12-VOLT SOURCE. UX DER NO CIRCUM ST AMCES SHO ULO THE 
NEATER VOLTAGE BE 1E 55 THAN 10.0 VOL TB OR MORE TXAN 15.9 YOLT S. THESE EXTREME VARIATIONS IN 
HEATER VOLTAGE MAY BE TOLERATED FOR SHORT PERIOD St HOWEVER. OPERATION AT OR NEAR THESE 
ABSOLUTE LiNITS IN HEATER VOLTAGE NECE SSARILT INVOLVES SACRIFICE IN PERFORMANCE AT LOw HEATER 
VOLTAGE A~110 IN LIFE EXPECTANCY AT MIGM NEATER VOLTAGE. EQUIPMENT RELIABILITY CAN BE SIGNIFI-
CANTLY YSIC REASED WI TM IMPR OVE O. SUPP LY-VOLTAGE REGUL ATI Op. 

DESIGN-MAXIMUM 0.ATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WMICN 
SATISFACTORY TUBE LIFE CAN BE E%P ECTED TO OCCUR. TO OBTAIN SATI Sf ACTORY CIRCUIT PERFORMANCE. 
THEREFORE. THE EQUIPMENT DE SIGNER MU ST ESTABLI SN THE CIRCUIT DESIGN 50 THAT MO DESIGN-MAXIMUM 
VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OP ERATIMG CONDITIONS WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUST-
MENT. LOAD VARIATION. AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

T UMG-SOL ELEtTglt INC. ELECTA OX Tu9E OIVI SI ON BL OOMFIELD, NEW JERSEY. U.B.A. NOVEMBER 1. 1957 PLATE f511 



12AF6 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 VOLTS 

HEATER CURRENT 0.15 AMP. 

PLATE VOLTAGE 12.6 VOLTS 

SUPPRESSOR VOLTAGE O VOLTS 

SCREEN VOLTAGE 12.6 VOLTS 

GRID #1 SUPPLY VOLTAGE O VOLTS 

GRID #1 RESISTOR (BYPASSED) 2.2 MEGOHMS 

PLATE RESISTANCE (APPROX.) ~ 0.35 MEGOHMS 

TRANSCONDUCTANCE ~ 1500 ~1.MHOS 

PLATE CURRENT ~ Z.1 MA• 

SCREEN CURRENT ~ O,EIS MA. 

GRID #1 VOLTAGE (APPROX.) Gm =q0 ~.LMHOS —2.7 VOLTS 

GRID #1 VOLTAGE (APPR OX.)MEASURED 

WITH GRID #1 TIED TO GRID #3~ 

Rq1 = O, Gm = 10 µMHOS 

* INDICATES AN ADDITION. 

-~ INDICATES A CHANGE. 

—3.5 VOLTS 

PL
AT

E 
M
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LI
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PE

R
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12Af6 
PENTODE 

Et = 12.6 Volts 
Ec~ = 0 Volts 
EC2 = 12.6 Volts 
Rg1 = 2.2 Megohms 

I.00 
(Bypassed) 

Eccs =0 

0.75 

0.50 

—0.4 

—0.6 

0~8 
I I 

—1.0, 

—1.2 

—1.4 

0.25 I I 
—1.6 

~~ —1 8 
—2.0 
-2.4 
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PLATE VOLTS 



TENTATIVE DATA 12AF6 

12AF6 
PENTODE 

E{ = 12.6 Volts 
EC3 = 0 Volts 
Ec2 = 12.6 Volts 
Rgi = 2.2 ~Megohms (Bypassed) 

G
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Eccs - 0
1 I 
-0.8 

2 ~. 

-1.6 

'~ 
_--- 

-2.0
- 

2.4 

v0 5 10 15 20 25 

PLATE VOLTS 

~' 12AF6 
PENTODE 

Eq I.00 1000 = 12.6 Volts 
Eb = 12.6 Volts 

~ 

Eo} = 0 Volts w 
ECz = 12.6 Volts / w 
Rg1 = 2.2 Megohms (Bypassed) 

a l b — ~ 
I

— — — c2 
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TUNG-SOL ELECTRIC INC. ELELTR ON TUBE DIVISION BL OOYFIELO. NEM JERSEY, U.S.A. APRIL 1, 1956 PLATE 14628 





TENTATIVE DATA 12AG6 

3~ 
a 

MAX. 

I ~~ 8 

T-5 2 MAN. 

2 
I„ 
8 

MAX. 

GLASS BULB 

TUNo•so~ 

HEPTODE 

MINIATURE TYPE 

COATED UNIPOT~NTIAL CATHODE 

HEATER 

12.6* VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

7CX 

THE 12AG6 IS A MINIATURE HEPTODE INTENDED PRIMARILY TO PERFORM THE COM-
BINED FUNCTIONS OF MIXER AND OSCILLATOR IN AUTOMOBILE RADIO RECEIVERS. 
THE TUBE IS SPECIFICALLY DESIGNED TO OPERATE WITH PLATE AND SCREEN 
VOLTAGES SUPPLIED DIRECTLY FROM A 12-VOLT STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #3 TO ALL 

PLATE TO ALL 

GRID #i TO ALL 

CATHODE TO ALL EXCEPT GRID 

GRID #} TO PLATE (MAX.) 

GRID #1 TO GRID #3 (MAX.) 

GRID #1 Tq CL ATE (MAX.) 

GRIC #1 TO CATHODE 

#i 

6,5 µµf 

7.5 µµf 

5.5 µµf 
18 µµf 

0.28 µµf 
0.17 µµf 
0.065 µµf 

2.8 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 16 VOLTS 

MAXIMUM SCREEN VOLTAGE - 16 VOLTS 

MAXIMUM POSITIVE DC GR tD #3 VOLTAGE ~ VOLTS 
MAXIMUM DC GRID #1 CURRENT O.2 MA. 

MAXIMUM GRID #5 CIRCUIT RESISTANCE 2.2 MEGOHMS 

DESIGN-MA%IMUM RATINGS ARE TXE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
B ATI SFALTORY TUBE LIFE CAN BE E%PEC TED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
TNER Ef ORE. TXE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT XO DESIGN-MAxIMUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT. LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 

WHEN USED IN AUTOMOTIVE SERVICE FROM A.12-VOLT SOURCE, UNDER NO CIRCUMSTANCES SHOULD THE 
HEATER VOLTAGE BE LESS iMAN 10.0 VOLTS OR MORE TN AN 15.9 VOLTS. THESE EXTREME VARIATIONS IN 
HEATER VOLTAGE MAY BE TOLER Ai EO FOR SHORT PER10057 HOWEVER, OPERATION AT OR NEAR THESE 
ABSOLUTE LIMITS IN HEATER VOLTAGE NECESSARILY INVOLVES SACRIFICE IX PER FORMAXLE AT LOw HEATER 
VOLTAGE AND IN LIFE EXP ECTANLT AT MIGM NEATER VOLTAGE. EQUIPMENT RELIABILITY CAN BE SIGNIFI-
CANTLY INCREASED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

CONTINUED ON FOLLOWING PAGE 

T UNG-50L ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELO, NEW JERSEY, U.S.A. APRIL 1, 195fi PLATE #4629 



12AG6 TENTATIVE DATA 

  TUNo•so~  , 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CONVERTER SERVICE A

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID #3 SUPPLY VOLTAGE 

GRID #3 RESISTOR (BYPASSED) 

GRID #1 VOLTAGE, RMS, (APPROX.) 

GRID #i RESISTOR 

CONVERSION TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID #1 CURRENT 

GRID #3 VOLTAGE, (APPROX.) G~=10 µMHOS 

1Z.6 VOLTS 

0.15 AMP. 

I2.6 VOLTS 

12.6 VOLTS 

O VOLTS 

2,2 MEGOHMS 

O.$5 VOLTS 

20 000 OHMS 
jOO (MHOS 

0.55 MA. 

1.4 MA. 

0.050 MA. 

—Z.O VOLTS 

OSCILLATOR CHARACTERISTICS, NOT OSCILLATING 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN—CONNECTED TO PLATE 

GRID #5 VOLTAGE 

GRID #i VOLTAGE 

AMPLIFICATION FACTORS

TRANSCONDUCTANCE S

CATHODE CURRENT 

GRID #1 VOLTAGE (APPROX.) Ib=10 µAMPS 

1Z.6 VOLTS 

0,15 AMP. 

12.6 VOLTS 

O VOLTS 

O VOLTS 

9.0 
400 µMHos 

4.2 MA. 

—4 VOLTS 

ACNAR ACTERISTICG SHOWN ARE OO TAINED IN THE STAMO ARD RETMA 60-LTCLE CONVERSION TR AN SCONDUCT AXCE 
TEST SET E%CEPT THAT THE APPLIED GRID-NUMBER j SIGNAL VOLTAGE NAS SEEM REDUCED FROM 1.0 VOLT 
PE AN-TO-PEAK TO 0.1 VOLT PEAK-TO-PEAK. 

S 
BETWEEN GRID-NUMBER 1 AXD GRIDS NUMBER 2 AND 4 CONNECTED TO PLATE. 



TENTATIVE DATA 12AG6 
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12AG6 TENTATIVE DATA 

12AG6 
Et = 12.6 Volts 
Eb = 12.6 Volts 
R = 2.2 Megohms 

Egg+4 = 12.6 Volts 
I = 0.05 Ma. 
R91 = 20 Kilohms 

Separate Excitation 
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TENTATIVE DATA 12AJ6 

3' 
4 rM. 

IB 

MAx. 

28 

~-L MAX. 

GLASS BULB 

TUNo•aot 

DOUBLE-DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

J PIN BASE 

78T 

THE 12AJ6 IS A COMBINED DOUBLE DIODE DETECTOR AND HIGH MU TRIODE WITH A 
COMMON UNIPOTENTIAL CATHODE IN TkE 7-PIN MINIATURE CONSTRUCTION. THE 
TRIODE SECTION IS INTENDED FOR USE AS AN AF VOLTAGE AMPLIFIER WHERE THE 
HEATER AND PLATE POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE 
BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE:(G TO P) 

INPUT; G TO (H + K) 

OUTPUT; P TO (H+ K) 

DIODE TO DIODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

M ITNOUT 
SHIELD 

2.0 µµf 

2.2 µµf 

0.8 µµf 

.9 µµf 

HEATER VOLTAGE 12,6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE t3O VOLTS 

MAXIMUM PLATE VOLTAGE jU VOLTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM AVERAGE DIODE -CURRENT 1 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE lO ME GOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER - TRIODE UNIT 

HEATER VOLTAGE 12.0 VOLTS 

HEATER CURRENT 0.15 AMP. 
PLATE VOLTAGFj 12.G VOLTS 

GRID VOLTAGE O VOLTS 

PLATE CURRENT ]5O µAMPS 

PLATE RESISTANCE 45 OOO OHMS 

TRANSCOND UCTANCE 1 ZOO µMHOS 

AMPLIFICATION FACTOR .55 

C OXTINUEO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, Bl00MFIELD. MEW JERSE T, U.S.A. DECEMBER 1, 1956 PLATE i48j1 



12AJ6 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDI NG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - ~,"~''= 
DIODE UNITS - TWO 

AVERAGE DIODE CURRENT WITH 

10 VOLTS APPLIED (EACH DIODE) 

RESISTANCE COUPLED AMPLIFIER - TRIODE UNIT 

2.O MA. 

HEATER VOLTAGE 1Z.6 VOLTS 

HEATER CURRENT U,jS AMP. 

PLATE SUPPLY VOLTAGE 12.E VOLTS 

CONTROL GRID VOLTAGE O VOLTS 

PLATE LOAD RESISTOR j,O MEGOHMS 

CONTROL GRID RESISTOR j,0 ME GOHMS 

INPUT CONDENSER O.OL µf 
OUT•UT CONDENSER O,Oj µf 
GRID RESISTOR OF FOLLOWING STAGE L.O ME GOHMS 

VOLTAGE GAIN AT qpp CPS'• j6 

THIS TUBE IS INTEFDED TO eE UGEO IM AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERT SOURCE. 
THE NEATER AS TMEREF ORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED 
IN THIS SERVICE. THE NA%INUN RATINGS Of iME TUBE PROVIDE FOR AN ADE OUATE SAFE TT FACTOR GUCX 
T MAT THE TUBE WILL RITNSTAND THE WIDE VARIATION IN SUPPLT VOLTAGES. 

*r 
MEASURED AT AN OUTPUT VOLTAGE OF 1 VOIT RNS. J 

2.0 

h 
W 
OC 
W 
a 
a 1.5 
J 

S 

~, I .0 
r a 
J 
d 

0.5 

Q 

12AJ6 
Ib vs. Eb 

E{ = 12.6 Volts 

~Q .Z 

10 20 30 
PLATE VOLTS 

40 

0 6 

-1.0 

50 



~6A1.5)~2AL~j 

TUNs•so~ 

DOUBLE DIODE 

MINIATURE TYPE 

r~ 

--• 

PLATE 
j 166 

3' 
a 

MAX. 
I c ~ 

12 
MAx. , 

~ 1 4 

I I11__~X

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.5 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

7 PIN BASE 

69r 

THE i2AL5 COMBINES TWO INDEPENDENT DIODE UNITS IN THE 7 PIN MINIATURE 
CONSTRUCTION. ITS NIGH PERVEANCE PERMITS HIGH EFFICIENCY IN EITHER FM OR 
AM DETECTOR, SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE INPUT: P TO (H}KalS) EACH UNIT 

COUPLING: 1P TO 2P (MAX.) 

CATHODE INPUT: K TO (P}H }I S) EACH UNIT 

AEXTERN AL SNIELU Nj15 CONNECTED TO PIN N6. 

RATINGS 

M ITNDUT 
SHIELD 

2.5 
0.068 

3.0 

I XTERPfl ETEO ACCORDING TO RMA STANDARD MB-210 

MITH A 
SHIELD 

3.2 
G.G26 

3.6 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 330 VOL 7S 

MAXIMUM PEAK INVERSE VOLTAGE 33O VOL7S 

MAXIMUM AC PLATE VOLTAGE (EACH PLATE) RMS 117 VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT (EACH PLATE) 54 MA. 

MAXIMUM DC OUTPUT CURRENT (EACH PLATE) 9 MA. 

MINIMUM TOTAL EFFECTIVE PLATE 
SUPPLY IMPEDANCE (EACH PLATE) 3OO OHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF—WAVE RECTIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

AVERAGE DIODE. CURRENT (EACH UNIT) AT 10 VOLTS DC 

12.6 
0.15 
60 

V OL 7S 

AMP. 

MA. 

THE RESONANT FREQUENCY OF EACH UNIT OF THE 12AL IS 7;)J MC .. (APPROX,) 

~—

~--

~--

-►IxDICATES A LN 4N GE OR aODITION. 

MARCH 1, 1953 TUNG~SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.B.A. 



12 ALSCsa~51 

12AL5 
EACH DIODE UNIT 

Et = 12.6 Volts 
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12 AL8 

TUNE•=OL 

TRIODE-TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.55 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

N INI ATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 5-j 

BOTTOM VIEW 

N ASING DIAGRAM 

.1EDEC 9G5 

THE 1[AL8 IS A COMBINED MEDIUM-MU TRIODE AND SPACE-CHARGE GRID TETRODE 
WITH INDEPENDENT UNIPOTENTIAL CATHODES IN THE 9-PIN MINIATURE CON-
STRUCTION. THE TRIODE SECTION IS INTENDED FOR USE AS DETECTOR OR VOLTAGE 
AMPLIFIER AND THE TETRODE SECTION IS INTENDED FOR USE AS A POWER AMPLI-
FIER WHERE THE HEATER, PLATE AND SPACE-CHARGE GRID POTENTIALS ARE OB-
TAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERN AL SMI ELD 

TRIODE INPUT: (G TO K + H) 

TRIODE OUTPUT: (P TO K + H) 

TRIODE GRID TO PLATE 

TETR OOE INPUT: (GZ TO G1 +K+H) 

TETRODE OUTPUT: (P TO G1 +K+H) 

TETRODE GRID TO PLATE 

COUPLING; (TETRODE GRID #2 TO TRIODE GRID ~yS) (MAX.) 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN CENTER ST STEY 

1.8 pf 
0.4 pf 
5.7 pf 

-+ 12 pf 
1.6 pf 

~ 12 pf 
0.1 pf 

HEATER VOLTAGE 12,6 VOLTS 
MAXIMUM TETR ODE PLATE VOLTAGE - 30 VOLTS 
MAXIMUM POSITIVE TETRODE GRID W1 VOLTAGE 16 VOLTS 

MAXIMUM NEGATIVE TETRODE GRID W2 VOLTAGE 2O VOLT$ 

MAXIMUM TETRODE GRID M2 CIRCUIT RESISTANCE lO MEGOHMS 

MAXIMUM TRIODE PLATE VOLTAGE Sli VOLTS 

MAXIMUM TRIODE CATHODE CURRENT 2O MA. 

MAXIMUM TRIODE GRID CIRCUIT RESISTANCE LO ME60MMS 

MAXIMUM HEATER-CATHODE VOLTAGE 13O VOLTS 

r 
THIS TUBE IS IMT ENDED TO BE USED IM AUTOMOTIVE SERVICE FROM A NOYINAI 12 VOLT BATTERY SOURCE. 
THE NEATER IS TNER EFORE DESIGNED TO OP FRATE OVER THE 10.0 TO 1y.9 VOI TALE RAXGE ENCOUNTERED 
IN TN15 SERVICE. THE NA%1 NUM RATINGS OF THE TUBE PROVIDE FOR AN ADE OU ATE SAFETY FACTOR SUCH 
THAT THE TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLY VOLTAGES. 

CONTINUED OM FOLLOWING PAGE 

-~ INDICATE$ A CHANGE. 

TUN G-SOL EIECTRIO INO. EIE CTPOM TUBE DIVISION BLOOMFIELO. MEW JERSEY. U.S.A. OCTOBER 1. 1951 PLATE W5291 



12AL8 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER — SINGLE TUBE 

HEATER VOLTAGE 

HEATER CURRENT 

TRIODE TETRODE 

12.6 
Q.55 

VOLTS 

AMP. 

PLATE VOLTAGE 12.6 12.6 VOLTS 
GRID #1 (SPACE-CHARGE GRID) VOLTAGE --- 12.6 VOLTS 
CONTROL GRID VOLTAGE -0,9A —O.SA VOLTS 
PLATE CURRENT Q,5 40 MA. 
GRID ,y1 (SPACE-CHARGE GRID) CURRENT --- 75 MA. 
PLATE .RESISTANCE 13 OQO 480 OHMS 
AMPLIFICATION FACTOR 13 7 2c 
TR ANSCONDUCTANCE 1 OOO 15 000 µMHos 

RESISTANCE—COUPLED AMPLIFIER—SINGLE TUBE 
I SEE CIRCUITI 

PLATE (SPACE-CHARGE GRID & HEATER) SUPPLY VOLTAGE 12,6 VOLTS 

AF SIGNAL VOLTAGE .1$ VOLTS 
PLATE CURRENT (TE TRODE) $,QU MA. 
GRID ~~ (SPACE-CHARGE GRID) CURRENT 75 MA. 
LOAD~ RESISTANCE (TETRODE) 8OO OHMS 
TOTAL HARMONIC DISTORTION LO PERCENT 
POWER OUTPUT 40 MW. 

12.6 V. 

0.1 µf 

AF Signal 
Voltage 

RL=800 

Ohms 

AAVER AGE BIAS DEVEL OP EO ACROSS A 2,2 YE GOMY GRID RESISTOR. 

E1
ZER 0'S,I GNAL PLATE LURREMT IS APPRO%INATELT NO NA BECAUSE BIAS IS OBTAINED BY GRID I2 RECTI-
FICATION. 

CFR OM GRID •2 TO PLATE. 



TENTATIVE DATA 12AL8 

12AL8 
TETROOE 

100 — E{ = 12.6 Volts 
_ ECz (Control Grid)= 0 Volts 

75 
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W d 
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Ef = 12.6 Volts 
Ecy (Space Charge Grid)=+12.6 Volts 
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TUNG-SOL ELECTRIC IxC. ELECTRON TUBE DIVISION BL00 MFIEL D, XEW JERSEI'~ U.S.A. OCTOBER 1, 1957 PLATE N~5097 



12AL8 TENTATIVE DATE 

5 
12AL8 

TRIODE SECTION 

Ef = 12.6 Volts 
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12AL11 

TUMG•s©L 

DOUBLE PENTODE 

COMPACTRON 

2.375 

I.I B 8" 
1.062°

DISSIMILAR DOUBLE PENTODE 
FOR 

USE AS AN FM DETECTOR 
AND AUDIO-FREO UENCY OUTPUT 

,L .OD~i, AMPLIFIER IN T.V. RECEIVERS 

GLASS BULB 
BUTTON 12 PIN 
BASE Ei2.70 

OUTLINE DRAWING 
JEDEC 9.58 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

2P 2G2 
© Q Q O IGI 

2G3 O O  IK, IGa 

_~~ 2cLQ -=- ~ m Icz 

2K© ~ ~IP 

BOTTOM VIEW 
BASING DIAGRAM 
JEDEC 12BU 

THE 12AL11 IS ASHARP-CUTOFF, DUAL-CONTROL PENTODE (SECTION 2) AND A POWER PEN-

TODE (SECTION 1 ) IN THE 12 PIN COMPACTRON CONSTRUCTION. THE DUAL-CONTROL PENTODE 

IS INTENDED FOR USE AS AN FM DETECTOR AND THE POWER PENTODE AS AN AUDIO-FREQUEN-

CY OUTPUT AMPLIFIER IN T.V. RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

SECTION 1 

GRID 1 TO PLATE: ( I Gl TO IP) 0.26 

INPUT: IGl TO (H+ IK +IG2 +IG3 + I.S. ) I I 

OUTPUT: IP TO (H + IK +IG2 +IG3 + I.S. ) 12 

SECTION 2 

GRID 1 TO PLATE: (2'Gl TO 2P) 0.034 -

GRID 3 TO PLATE: (2 G3 TO 2P) 3.2 ~f 

GRID 1 TO ALL EXCEPT PLATE: 2G1 TO 

( H+2K+2G2+2G3+LS. ) 6.5 pf 

GRID 3 TO ALL: 2G3 TO (H + 2K + 2Gl + 2G2 + 2P + LS.) 7.5 pf 

GRID 1 TO GRID 3: (2 G1 TO 2G3) 0.24 pf 

PLATE TO PLATE: ( 1P TO 2P) OJ2 pf 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INL.x ELECTRON TUBE OI VI SIGN. OLOOMFI ELOx NEW JERSEY, U.S.A., OEC EMBER 1, 196j PLATE •6840 



12 ALI I 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•~39 

AVERAGE CHARACTERISTICS 12.6 VOLTS 450 MA. 

HEATER WARM-UP TIME 1 I SECONDS 

LIMITS OF SUPPLIED CURRENT 

HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

SECTION 1 

450 ' 30 f~1A. 

SECTION 2 

100 100 VOLTS 

200 200 VOLTS 

200 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SECTION 1 SECTION 2 

PLATE VOLTAGE 275 330 VOLTS 
SEE, 

GRID 2 VOLTAGE 275 RATING CHART VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 3 (SUPPESSOR) VOLTAGE 28 VOLTS 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 10 1.7 WATTS 

GRID 2 DISSIPATION 20 1.1 WATTS 

GRID 1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 0.2; MEGOHMS 

WITH CATHODE BIAS 0.5 MEGOHMS 

CHARACTERISTICS AND TYPICAL OPERATION 
SECTION 1 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 250 VOLTS 

GRID 1 VOLTAGE -8.0 VOLTS 

PEAK AF GRID 1 VOLTAGE 8.0 VOLTS 

ZERO-SIGNAL PLATE CURRENT 35 MA. 

MAXIMUM-SIGNAL PLATE CURRENT 39 MA. 

ZERO-SIGNAL GRID 2 CURRENT 2.5 MA. 

MAXIMUM SIGNAL GRID 2 CURRENT 7.0 MA. 

MAXIMUM-SIGNAL POWER OUTPUT 4.2 WATTS 

TRANSCONDUCTANCE 6,500 MICROMHOS 
PLATE RESISTANCE Approx. 100,000 OHMS 

LOAD RESISTANCE 5,000 OHMS 

TOTAL HARMONIC DISTORTION Approx. 10 PERCENT 

CONTINUED ON FOLLOWING PAGE 

.~ 



12AL1 I 

TUNO•SO! 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS -SECTION 2 

PLATE VOLTAGE 150 VOLTS 

GRID 2 VOLTAGE 100 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 

CAT HODE-BIAS RESISTOR 560 OHMS 

PLATE CURRENT 1.3 MA, 

GRID 2 CURRENT 2.1 MA. 

GRID 1 TRANSCON DUCTANCE 1,000 MICROMHOS 

GRID 3 TRANSCONDUCTANCE 400 MICROMHOS 

PLATE RESISTANCE gpprox. 0.15 MEGOHMS 

GRID 1 VOLTAGE FOR 16= 30 NA 

GRID 3 VOLTAGE FOR Ib= 50 µ4 

Approx. -4.5 VOLTS 

Approx. -4.5 VOLTS 

G
R

ID
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 D
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S
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1.5 
GRID 2 

RATING CHART 
SECTION 2 

1.0 

0.$ 

4 
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GRID 2 VOLTS 

TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION Bl00MFl ELD. NEW JERSEY, U.G.A., DECEMBER 1, 196j PLATE ♦6841 





i2aQ5 

~  TUNG•SGL  ~ 

z 

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.225 Aid°. 

AC Ok DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM view 
MINIATURE BUTTON 

'J PIN BASE 

7BZ 

THE 12AQ5 IS A BEAM POWER AMPLIFIER USING THE MINIATURE CONSTRUCTION. IT 

IS DESIGNED FOR SERVICE IN AC AND STORAGE BATTERY OPERATED RECEIVERS 

WHERE HIGH POWER 'SENSITIVITY AND HIGH POWER OUTPUT IS DESIRED. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

HEATER VOLTAGE 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITH NO E%TERXAL SX'I ELD 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al 

AMPLIFIER 

12.6 

0.35 
8.3 
8.2 

CLASS A81 
AMPLIFIER 

12.6 

µuf 
µµf 
µµf 

VOLTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 1OO ~ VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
LOO 

VOLTS 
TOTAL DC AND PEAK ZOO t VOLTS 

MAXIMUM PLATE VOLTAGE 25O 25G VOLTS 

MAXIMUM GRID #2 VOLTAGE 25O 25O VOLTS 

MAXIMUM PLATE DISSIPATION 12 12 WATTS 

MAXIMUM GRID #2 INPUT 2 2 WATTS 

MAXIMUM BULB TEMPERATURE 
(AT HOTTEST POINT ON BULB SURFACE) A 25O 25O O C 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED 81AS OPERATION O.1 O.18C MEGOMMS 

CATHODE BIAS OPERATION O. Fj O.SBG MEGOHMS 

AHI GH ANBI ENT TEMPERATURE AND SNIEL DING MAY NECESSITATE A RED UCT{ON IN OPERATING DISSIPATION. 
WN EX TUBE SN IELOS ARE USED. IT IS ADVISABLE TO PAINT THE INSI OE AND OUTSIDE SURFACES OF TXE 
TUBE SHIELD A DULL BL ALK ANO TO PROVIDE VENTILATION SLOTS TO REDUCE OPERATING TE NP ER ATUPE. 

BIF THE GRID i~l CIRCUIT RESISTANCE IS CO NNOX TO TWO TUBES, THE INDICATED NA%I NUN-YJ1L.U.ES~P ER 
TUBE SHOULD BE HALVED. 

CTME TYPE QF INPUT COUPLING USED SHOULD MOT INTROOU O= T00 NU LX RESISTANCE IX THE GRID N1 
CIRCUIT. TR ANSFORNER OR IMP EDApCE-COUPLING DEVICES ARE RECONME XDE O. 

~ INDICATES A CXANG E. 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE OI VI GION BLOONFIELD, NEW JERSEY. U.S.A. JUNE 1, 1957 PLATE W5016 



12AQ5 

TYNE•=OL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 12.6 VOLTS 

HEATER CURRENT 0.225 O.22 F, AMP. 

PLATE VOLTAGE 1$O 25O VOLTS 

GRID #2 VOLTAGE 1$O 250 VOLTS 

GRID #1 VOLTAGE —$.5 —12.5 VOLTS 

PEAK AF GRID #1 VOLTAGE $.5 12.5 VOLTS 

ZERO—SIGNAL PLATE CURRENT 29 45 MA. 

MAXIMUM SIGNAL PLATE CURRENT 3O L17 MA. 

ZERO—SIGNAL GRID #2 CURRENT (APPROX.j 3 4.5 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT (APPROX.j 4 7 MA. 

PLATE RESISTANCE (APPROX.) 5$ OOO 52 OOO OHMS 

TRANSCONDUCTANCE 3 7OO 4 ,100 LLMHOS 

LOAD RESISTANCE 5 500 5 OOO OHMS 

TOTAL HARMONIC DISTORTION $ $ PERCENT 

MAXIMUM S16NAL POWER OUTPUT 2.O 4.5 WATTS 

CLASS AB1 AMPLIFIER 
VALUES ARE FOR Two TUBES UNLESS OTHERWISE SPECIFIED 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGEC

PEAK AF GRID #i TO GRID #1 VOLTAGE 

ZERO—SIGNAL PLATE CURRENT 

MAXIMUM SIGNAL PLATE CURRENT 

ZERO—SIGNAL GRID #2 CURRENT (APPROX.) 

MAXIMUM SIGNAL GRID #2 CURRENT (APPROX.) 

PLATE RESISTANCE (EACH TUBE) APPROX. 

TR ANSCONDUCTANCE (EACH TUBE) 

EFFECTIVE PLATE—TO—PLATE LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

MAXIMUM SIGNAL POWER OUTPUT 

12.6 voLr; 
0.225 AMP. 

250 voLTs 

250 voLTs 

—15 voLTs 

30 voLTs 

70 Ma. 

79 MA. 

5 MA. 

13 MA. 

60 000 OHMS 

3 750 uMHos 

10 OOO OHMS 
jr PERCENT 

lO WATTS 

CTHE TTPE OF IMP UT COUPLING USED SHOULD NOT INTRODUCE TOO MUCH RE'SI STANCE IM THE GRID !1 CIRCUIT, 
TRANSFORMER OR IMPEDANCE COUPLING DEVICES ARE RECOMMENOE D. 
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12AQ5 
PENTODE CONNECTION 

Et = 12.6 Volts 

Eb = 250 Volts 
ECz = 250 Volts 
EC1 = -12.6 Volts 
Esi y = 8.8 Volts RMS 
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12AQ5 (6AQ5) 

l2AQ5 
PENTODE CONNECTION 

Et = 12.6 Volts 
EC2 = ~5o vDlts 
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TENTATIVE DATA 12AS5 

dLASS BULB 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

7cv 

THE 12AS5 IS A HEATER—CATHODE, BEAM PENTODE POWER AMPLIFIER IN THE 7 PIN 
MINIATURE CONSTRUCTLON. IT IS DESIGNED FOR USE AS AN OUTPUT TUBE IN AUTO—
MCiBILE AND AC OPERATED RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS, THE 
12AS5 IS IDENTICAL TO THE 6AS5-

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%T ERNAL SHIELD 

GRID #1 TO PL ATE: ~(G1 TO P) 

INPUT: G1 TO (H+K+G2+G3) 
OUTPUT: P TO (H+K+G 2'fG3) 

RATINGS 

INTERPRETED ACCORDING TO DESIGN CENTER MA%IMDM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

M AXiMUM GRIU #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 

SELF BIAS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

0.6 µµf 
12 µµf 

6.2 µµf 

12.6 VOLTS 

150 voLTs 
150 voLTs 

SEE GRID #2 RATING CURVE 

5.5 WATTS 

1.0 WATT 

CONTINUED ON FOLLOWING PAGE 

D.1 MEGOHM 

0.j MEGOHM 

9O VOLTS 

90 voLTs 

TUNG—GOl ELECTRIC INC., ELECTRONTUBE OIVIGION, RLOOMFI ElO, NEW JERSEY, U. S. A., M,AR LN 1, 1960 PLATE #5eo9 



12AS5 TENTATIVE DATA 

TUNG•80L  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 voLTs 
HEATER CURRENT O.4 VOLTS 

PLATE VOLTAGE 150 voLTs 
GRID #2 VOLTAGE 11O VOLTS 

GRID #1 VOLTAGE A —$,5 VOLTS 

PEAK AF GRID #1 VOLTAGE 8.5 voLrs 
ZERO—SIGNAL PLATE CURRENT 35 MA. 

MAX. SIGNAL PLATE CURRENT 36 MA. 

ZERO—SIGNAL GRID #2 CURRENT (APPROX.) 2 MA. 

MAX.—SIGNAL GRID #2 CURRENT (APPROX.) 6.5 MA. 

TRANSCO NDUCTANCE 5600 µMHOS 

LOAD RESISTANCE 4500 OHMS 

TOTAL HARMONIC DISTORTION LO PERCENT 

MAX.—SIGNAL POWER OUTPUT 22 wnrrs 

AUN DER MA%. RATED CONDITIONS THE DC RESISTANCE OF THE GRID M1 CIRCUIT SHOU ID NOT E%GEED 0.1 MEG. 

FOR FI%ED BIAS OPERATION OR 0.5 MEG. FOR CATHODE BIAS OPERATION. 

I 0 

N 
F 

a 0.7 

0 
a 0.5 

(A 
N 0 
~ 0.25 
0 

c~ 

00

12AS5 
Grid #2 Rating Curve 

//
25 50 75 100 

GRID ,,#2 VOLTAGE - VOLTS 

125 150 



TENTATIVE DATA 12AS5 
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12 AT6 

TUN6•SOL 

DOUBLE DIODE TRIODE 

MINIATURE TYPE 

3' 
4 
MAX 

IB 

MAX. 28. 

~ MAx 
1 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.5 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BT 

THE 12ATb IS A COMBINED HIGH—MU VOLTAGE AMPLIFIER AND DOUBLE—DIODE 
DETECTOR USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS INTENDED TO 
PROVIDE OUTPUT VOLTAGE ADEQUATE FOR FULL POWER OUTPUT OF MOST BEAM 
POWER TUBES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G TO TRIODE PLATE) 

INPUT: G TO (H}KJ 

OUTPUT: P TO (H}K) 
COUPLING: '#2 DIODE PLATE TO GRID (MAX.J 

COUPLING: #1 DIODE PLATE TO GRID (MAX.)* 

#2 DIODE PLATE TO NEATER AND CATHODE * 

#1 DIODE PLATE TO HEATER AND CATHODE * 

A E%TERN AL SHIELD Wj 16 CONNECTED TO CATHODE. 

RATINGS 

Y ITH A YITHOUT 
SNIEID SHIELD 
2.0 2.0 µµf 
2.2 2.2 µµf 
1.2 0.8 µµf 

0.04 0.04 µµf 

0.07 µµf 

0.95 11uf 
0.66 µµf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.0 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION O.5 WATT 

MAXIMUM POSITIVE DC GRID #~ VOLTAGE O VOLTS 
MAXIMUM DIODE CURRENT (EACH UNIT) 

FOR CONTINOUS OPERATION 1.O MA. 

•IN DILATES AN AD0I TI ON. 
COMTI LADED ON FOLLOWING PAGE 

TONG-S OL ELECTRIC INC.. EI ELTRON TUBE OIVI SION, Bl00MFIElO. NEN JERS ET. U.S.A. AUGUST 1, 1960 PLATE A5950 



12 AT6 

TUNs•so~ 
CONTINUED FROM P0.ECEDIXG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 1Q,p j2,6 VOLTS 
HEATER CURRENT O,T5 O.jS AMP. 

PLATE VOLTAGE ZOO 25O VOLTS 

GRID #1 VOLTAGE —j -3 VOLTS 

PLATE RESISTANCE 54 OOO JH OOO OHMS 

AMPLIFICATION FACTOR 7O 7O 
TRANSCONDUCTANCE j 3OO j 'ZOO I.AMHOS 

PLATE CURRENT O.H j.O MA. 

A VERA6E DIODE CURRENT (EACH UNIT) 
AT 10 VOLTS DC 2.O Z.O MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 

HEATER VOLTAGE 12.6 j2 .'(J VOLTS 

PLATE SUPPLY VOLTAGE 9O '250 VOLTS 

CONTR OI VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR 2ZO OOO 47O OOO OHMS 

CONTROL GRID RESISTOR jO.O jO.O MEGOHMS 

INPUT CONDENSER O,Oj O,Oj Ilf 

OUTPUT CONDENSER O.Oj O.Oj Ilf 

GRID RESISTOR OF FOLLOWING STAGE 47O OOO 47O OOO OHMS 

SIGNAL SOURCE IMPEDANCE (Mp%.) j OOO j OOO OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE H 34 VOLTS 

VOLTAGE GAIN AT 400 cas. 35 46 



12AT7 
TONG-SOL 

PLACE 
2569 

FE B. 1 
1951 

OLASS BULB 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

SERIES 

12.6 VOLTS 
150 MA . 

AC OR DC 

PARAILEI 

6.3 VOLTS 
300 MA . 

fOR 11.6 VOLT OPERATION APPLY NEATER 
VOLTAGE BETWEEN PIXS /4 AND 15~ FOR 
6.j VOLT OPERATION APPLT NEATER VOL-
TAGE BETWEEN PIN /9 Ax0 PIXS IN AND 
~5 CONNECTED TOGEiXER. 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SMALL BUTTON 
q PIN BASE 

9A 

THE 12AT7 COMBINES TWO HIGH TRANSCONDUCTANCE TRIODES IN A 9 PIN MINIA—
TURE CONSTRUCTION. ITS LOW CAPACITANCE AND HIGH RATIO OF PLATE CURRENT 
TO TRANSCONDUCTANCE ADAPT IT TO USE AS A HIGH FREQUENCY COMBINED OSCIL—
LATOR AND MIXER OR AS A GROUNDED GRID RADIO FREQUENCY AMPLIFIER. 

DIRECT INTEREIECTRODE CAPACITANCES 

INPUT; G TO (H}K) (EACH SECTION) 

OUTPUT; P TO (H}K) (SECTION M1) 

f SECTION /21 
GRID TO PLATE: (G TO v) (EaCH SECTION) 
HEATER TO CATHODE: (H TO K) (EACH SECTION) 

BROUMDED GRID 
INPUT; K TO (H}G) (EACH SECTION) 
OUTPUT; p TO (H}G)(EACH SECTION) 
PLATE TO CATHODE (P TO K) (EACH SECTION) 

A 
CONNECTED TO CATHODE OF SECTION UNDER TEST. 

B 
CONNECTED TO GRID OF SECTION UNDER TEST. 

V ITNOUT VITN 
SHIELD SHIELD /916A

2.2 2.2 µµf 
0.5 1.2 µµf 
0.4 1.5 µµf 
1.5 1.5 µµf 
2.4 2.4 µµf 

VITNOUT VITN 
SNEELD SHIELD (3168

4.6 4.6 µµf 
1.8 2.6 µµf 
0.2 U.2 µµf 

RATINGS 
INTE RPRE TEO ACCORDING TO RMA STANDARD MR-210 

EACH TRIODE UNIT 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOL (AGE 

MAXIMUM PLATE DISSIPATION 

12.6 6.3 
90 
300 
-50 

2.5 

CONTINUED ON FOLLOWING PAGE 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

VINDICATES A CHANGE OR AOOITION. 

COPY RIG HT 1931 BY TUN O~SOL LAMP WORKS INC. ELECTNONIC TUBE DIVISION N!V/AN K. N!W JERSEY, U. 8. A. 



12AT7 
TONG-SOL 

CONTINUED FpON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACN TRIODE UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

GRID VOLTAGE (APPROX.) 
FOR I 

E 
= 10 ILA 

SERIES 
A RpANGE ME NT 

12.6 6.3 12.6 6.3 voLTs 
150 300 150 300 MA. 

100 250 VOLTS 
270 200 OHMS 
3.7 10 MA. 

15 000 10 900 OHMS 

u 000 5 500 µMHOS 
60 60 

—5 —12 voLTs 

TYPICAL CIRCUIT FOR CONVERTER OPERATION AT 100 IIE 6ACYCLE3 

I 

R3

C~ 

2C8 
Rg 

I  ~ 

R5 

+ 

b 

PARELL EI 

/ 

PIN 
ARRAN GENENT 

_J 9
SINS 

C12~ 4 A 5 RFC 
11~~ 

+C 1617= 6.3 
V. AC 

c loo I{IF [ 50 ~ 1 w.z. I 
C1 = AE TUNING CAPACITOR C 7 =10001 1F 
Cj= 15 (~ C9 = 50 w1F IYAN. I 
L R =1000 Il(1F C10 _ 50 ~lF 

= 1 ILlF C11= OSCILLATOR 
C6=1000 IJ♦1P TUNING CAPACITOR 

C1z = 1000 IJI1F 

C1 = 3000 ~!f 
C ~=1000 
c1A =loon 
C16 = 1000 
C1 ~=1000 4!♦lF 
R l  _x0000 On MS 

R = 50000 on •s 

RZ= 
Y000 OnNS 

R 5 =10000 On NS 
R R = 1000 OHMS 

R6= 
1000 ONNS 

E N = 100 OP Y50 VOLTS 

OSCILLATOR YOLTA Gf APPLIED TO YISCR SN OU LO Bf JUST SUFF ICI[NT TO CAUSE GRID CUppE MT TO FL Ow IN 
TnE NIAER SE CTIOY. V 

PLATE 
X570 

E Ee. 1 
1951 

COPY PIG HT 1931 BY TUN G~30L LAMP WORKS INC. FL[CTNONIC TUB[ DIVISION NlW ARK. N!W  



12AT7 

i 2An 
FOR EACH UNIT 

/~ 

/~ 

HATE 
1894 

7C T. 1~ 
19y7 

3Q 

q 

20 

J_
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X10 
J 
4 

Ef = 12.6 Volts 

o, //~~~~~~ 
100 200 306 400 500 600 

PLATE VOLTS i i
~ I2An 

FOR EACH UNIT 

Ef = 12.6 Volts 
Eb = 250 Volts 
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12AU6 

~  TUNG•SOL 

Aso' 
MAX —' 

1.875" 
MAX 

2.125' 
MAX 

II I 
G LASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6±1.3 VOLTS 150 MA. G 

AC Ok DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

J EDEC 7BK 

THE 12AU6 IS A PENTODE AMPLIFIER HAVING A SHARP CUT—OFF CONTROL CHARAC—

TERISTIC USING THE MINIATURE CONSTRUCTION. WITH HIGH TRANSCONDUCTANCE, 

LOW GRID—PLATE CAPACITANCE, IT IS INTENDED FOR SERVICE AS EITHER AN RF 

OR AF AMPLIFIER -

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 

GRID TO PLATE: (G1 TO P) MAX. 

INPUT; G1 TO (H}K}G2}G3&IS) 

OUTPUT; P TO (H}K}G2}G3&IS) 

TRIODE CONNECTION: 

GRID TO PLATE: G1 TO (P}G2}G~&IS) 

INPUT; G1 TO (H}K) 

OUTPUT: (P}G2}G}&IS) TO (H}K) 

A SHI ELD #j i6 LO XNE LTED TO PIN #7. 

W ITN A
SHIELD 

MITHOUT 
SHIELD 

.003, .0035 pi 

5.5 5.5 pf 

5 5 rf 

26 2.0' Pf 

3.2 3.2 Pf 
9.5 1.7 Pf 

—' MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

f RIODE C PENTODE 
CONNECTION CONNECTION 

MAXIMUM HEATER-CATHODE VOLTAGE; 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZUC ~ VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2~G N 200 - VOLTS 

MAXIMUM PLATE VOLTAGE 275 33O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE --- 3~ VOLTS 

MAXIMUM GRID #2 VOLTAGE ---~ SEE JS-C4-2 

MAXIMUM GRID #3 VOLTAGE PIN /(2 CONNECTED TO: PLATE CA7HUDE 

MAXIMUM PLATE DISSIPATION 3 5 j, jr WAT75 

M gXIMUM GRin #7 DISSIPATION --- WATTS 

MAXIMUM GRID #2 INPUT:* 
VOLTS 

FOR GRID #2 VOLTAGES UP TO 165 VOLTS - J.75 WATT 

FOR GRID #2 VOLTAGES BETWEEN 165 VOLTS 

AND b'.IJ VOLTS * -- SEE JS- C42 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 0 O VOLTS 

1 

-~ INDI CAT F.S A CHANGE. 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOM Ei ELO. NEW JERSEY, U.S.A., AUGUST 1, 1962 PLATE #6547 



12AU6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - PENTODE CONNECTION 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

CATHODE BIAS RESISTOR 

GRID #} VOLTAGE 

IOO 

ZOO 

15O 
PIN #2 

25O 
125 

ZOO 

CONNECTED TO 

25O 
15O 
6B 

PIN #7 

vUL TS 

VOLTS 

OHMS 

AT SOCKET 

TRANSCOND UC TA NCE 3 9OO 4 5OO 5 ZOO IIMHOS 

PLATE CURRENT 5 ~, (] 1O.0 MA. 

GRID #2 CURRENT 2.1 3 4.3 MA. 

PLATE RESISTANCE (APPROX.) O.5 Z.5 Z MEGOHMS 

GRID #1 VOLTAGE (A PPROX.) 
FOR I b = io uA. -u.2 -5.5 -6.5 VOLTS 

CLASS Al AMPLIFIER — TRIODE CONNECTIONG

PLA7E VOLTAGE L5O VOLTS 

GR IO #2 VOLTAGE PLATE 

CATHODE RESISTOR 33O OHMS 

GRID #} VOLTAGE PLATE 

TRANSCONDUCTANCE 4 BOO µMHOS 

PLATE CURRENT 12.2 MA. 

AMPLIFICATION FACTOR 36 

C TR~nOE CONNECTION: GRID i2 ANO GRID ij CONNECTED TO PLATE. 

• 
THE DC CONPON ENT v.0 ST NOT EXCEED 100 VOLTS. 
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PENTODE CONNECTION 

Ef =12.6 Volts 
EcZ = 150 Volts 
EC3 = 0 Volts 
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PENTODE CONNECTION 

Eq =12.6 Volts 
E = 100 Volts 
EC3 = 0 Volts 
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12AU7 

MAX 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 
D UT LINE DRAWING 

JEDEC 6-2 

TUN6•SOL 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARAIIEL 
12.6 VOLTS 6.3 VOLTS 
0.15 AMP. 0.3 AMP. 

AC OR DC 

FOR 12.G VOLT OP Efl ATI ON APPLY NEATER 
vnl TAGE BETWEEN P INS N4 AXD N5. FOfl 
o.j VOLT OPERATION APPLY HEATER VOL-
TAGE BETWEEN PIN N9 AND PIXS N4 AND 
N5 CONNECTED TOGETHER. 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9A 

IG 

IK 

THE 12AU7 COMBINES TWO INDEPENDENT MEDIUM-MU INDIRECTLY HEATED CATHODE 
TYPE TRIODES IN THE SMALL 9 PIN BUTTON CONSTRUCTION. IT IS ADAPTABLE TO 
APPL ICATION EITHER AS AN AUDIO FREQUENCY AMPLIFIER OR AS COMBINED 
OSCILLATOR AND MIXEP.. 

DIRECT 

TRIODE UNIT 1 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H}K) 

OUTPUT: P TO (H}K) 

TRIODE UNIT 2 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H}K) 
OUTPUT: P TO (H}K) 

INTERELECTRODE CAPACITANCES 
N ITH 

A 
SHIELD 

MITHOUT 
SHIELD 

1.5 1.5 Pt 

l.g 1.6 ~` 
2.G 0.40 Pf 

1.5 1.5 Pf 
1.8 T.6 ,-f 

2.0 0.32 ✓_ 

AE%TERNAL SNIELO Nj15 CONNECTED TO CATHODE OF UNIT UxDER TEST. 

RATINGS 
~~INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH TRIODE UNIT 

CLASS 
A1B 

AMPLIFIER 

VERTICALS 
DEFLECTION 
AMPLIFIER 

MAXIMUM HEATER—.CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ZOO ZOO VOLTS 
NEATER POSITIVE WITH RESPECT TO CATHODE: 

1CO ZOO VOLTS DC 
TOTAL DC AND PEAK 2OO ZOO VOLTS 

M A'X IMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) --- 1200 VOLTS 

MAXIMUM PLATE DISSIPATION:G
EACH PLATE Z.75 Z•7S WATTS 
BOTH PLATES 5.5 5•S WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE --- 25O VOLTS 

MA%IMUM CATHODE CURRENT 2O 2O MA. 

MAXIMUM PEAK ~C'A THODE CURRENT --- 6O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 
FIXED BIAS OPERATION O.ZS --- MEGOHM 
CATHODE BIAS OPERATION 1.O Z.Z ME GOHMS 

B FOR OPERATION IN A 525-LI xE, j0-FRAME SYSTEM AS DESCR IBEO IN "STAXDAROS OF G000 ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS{ FEOER AL COMMUNICATIONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING LY CL E. 

GIN STAGES OPERATING WITH GRID-LEAN BIAS. AM ADEQUATE CATHODE BIAS RESISTOR DR OTHER SUITABLE 

NEARS IS RE OU IRED TO PROTECT THE TUBE IN THE AB SEN LE OF ExCI TATI OM. 

GONTI Ni~Fn ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI ELD, NEW JERSEY, U.S.A. OCTOBER 1,1962 PLATE N659j 



i2au7 

~  TUNs•so~  ~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS (CONT I DJ 

EACH TRIODE UNIT 

V ERTICALU
DEFLECTION 
OSCILLATOR 

HORIZONTALD
DEFLECTION 
OSCILLATOR 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ZOO ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC ZOO LOO VOLTS 
TOTAL DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM DC PLATE VOLTAGE jOO 3OO VOLT$ 

MAXIMUM PLATE DISSIPATION: 
EACH PLATE Z.75 Z.75 WATTS 
BOTH PLATES jE. rj Ej.S WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE UOO GOO VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 2O 2O MA. 

MAXIMUM PEAK CATHODE CURRENT GO 3OO MA. 

MAXIMUM GPID CI^"II IT nFSISTA NCE 2.2 2.2 MEGOHM~=. 

Df OR OPERATION IN A S2S'LINE" j0-FRAME SYSTEM A$ DESCRIBED IN "STAN OARO$ OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATION${ FEDER AL. COMMUNICATION$ COMMISSION". THE DUTY 
C YCLE 'OF THE VOLTAGE PULSE XOT TO E%LEED 15 PERCENT OF A SCANNING CT CL E. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH TRIODE UNIT 

PLATE VOLTA 6E ZOO 25O VOLTS 

GRID VOL Tp GE O —8.5 VOLTS 

PLATE CURRENT 11.5 10.5 MA. 

PLATE RESISTANCE (APPROX.J G 5OO ~ TOO OHMS 

TRANSCONDUC7pNCE j ZOO Z 2OO (1MH05 

AMPLIFICATION FACTOR 2O 1~ 

GRID VOLTAGE FOR 1~ .= 10 ~lA. (APPROX.) --- — Z4 VOLTS 
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12AU7 

i ~UNG•SOL 

RESISTANCE COUPLED AMPLIFIER 

EACH SEC(ION 

R R

MEG• 

R•

MEG. 

R81

MEG• 

Ebb 90 VOLTS Epp = 180 VOLT S Epp = 300 VOLTS 

Rk GAIN ED Rk GAIN ED Rk GAIN ED 

0.10 0.10 0.10 330 la 13 220o to 26 lsoo ]4 a0 

0.10 0.za o.l0 3600 ]n 16 2700 15 33 z~on 15 51 

0.24 0.24 0.]0 7500 ]4 16 5100 ]5 30 4300 15 44 

0.24 0.51 0.]0 9100 ]a 19 6800 15 39 5100 15 54 

0.51 0.5] o.lo ].3000 ]n 16 9100 15 30 6000 16 40 

0.51 L 0 0.10 1`i000 In 19 10000 76 32 7500 16 45 

o. 2a o.2n ]o o ].5 ]3 0 .16 33 0 17 as 

0.24 0.5] 10 0 16 17 0 ]7 38 0 1H 62 

9.`~1 0.5] ]0 0 16 14 0 1A 32 0 1R 53 

0.5] 1.0 10 0 ] / ]?'t 0 lri 4] 0 1y 68 

MOTES: 1. E~ IS NAXI NUN RN.'• VOLTAGE OUTPUT fOR FIVE PERLENi 1551 TOTAL MAgMONIC DISTORTION. 

1. GAIN NF ASUR[U AT 2.D VOLTS RN'.+ OUTPUT. 

). FOP 2E110-BI A> UAT A, GENLR AI r~q INPf DAN[F IS NEGI iGINL k'. 

Ea

NOTES: COUPLING CAPACITORS ICI SHOULD BE SELECTED TD GIVE DES IREO FREOU ENCY RESPONSE. 

Rk SHOULD BE ADEOU ATEIY BY-PASSED 

T UNG-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFI ELD t NEW JERS EY t U.S.A. OCTOBER 1, 1962 PLATE N6595 





i2Au7A 

TUNG•SGL 

GRID TO PLATE 1.5 

GRID TO CATHODE L6 

PLATE TO CATHODE 0.50 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 
HEATER.IN SERIES 
HEATER IN PARALLEL 

12.6 VOLTS 
6.3 VOLTS 

TWIN TRIODE 
MINIATURE TYPE 

.875' 
MAX 

1.938" 
MAX 

2.188°
MAX 

VI I I 

GLASS BULB 

SMALL BUTTON NOVAL 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6-2 

UNIPOT ENTIAL CATHODE 

FOR 

AUDIO FREQUENCY AMPLIFIER 

OR COMBINED OSCILLATOR AND 

MIXER APPLICATIONS IN 

T.V. RECEIVERS 

ANY MOUNTING POSITION 

2K 

2G 

H 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9A 

IG 

IK 

THE 12AU7A COMBINES TWO INDEPENDENT MEDIUM•MU INDIRECTLY HEATED CATHODE TYPE TRI-

ODES IN THE 9 PIN MINIATURE CONSTRUCTION. 1T IS ADAPTABLE TO APPLICATION EITHER AS 

AN AUDIO FREQUENCY AMPLIFIER OR AS A COMBINED OSCILLATOR AND MIXER: EXCEPT FOR 

HEATER RATINGS IT IS IDENTICAL TO THE TAUT AND THE 9AU7. 

~ DIRECT INTERELECTRODE CAPACITANCES 

TRIODE TRIODE 
UNIT TI UNIT Tp 

1.5 pf 

1.6 pf 

0.35 pf 

150 
300 

MA. 

MA. 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 

HEATER.IN SERIES 12.611 .3 VOLTS 
HEATER IN PARALLEL 6.330.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, ULOOMFI ELO, NEw JERSEY, U.S.A. OCTOBER 1, 1962 PLATE +"659fi 



12AU7A 

TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

--► MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-~39 

VALUES ARE FOR EACH UNIT 

CLASS Al 
AMPLIFIER 

VERTICAL 
DEFLECTION 
OSCILLATOR 

PLATE VOLTAGE 330 330 VOLTS 
PLATE DISSIPATION: 

EACH PLATE 2.75 2.75 WATTS 
BOTH PLATES 5.5 5.5 WATTS 

CATHODE CURRENT 22 MA. 
PEAK NEGATIVE PULSE GRID VOLTAGE 440 VOLTS 
AVERAGE CATHODE CURRENT 22 MA. 
PEAK CATHODE CURRENT 66 MA. 

MAXIMUM CIRCUIT VALUES: 
GRID CIRCUIT RESISTANCE: 

FOR FIXED BIAS, GRID-RESISTOR BIAS, 
OR CATHODE-BIAS OPERATION 2.2 2.2 MEGOHMS 

HORIZONTAL 
DEFLECTION 
OSCILLATOR 

VERTICAL 
DEFLECTION 
AMPLIFIER 

DC PLATE VOLTAGE 330 330 VOLTS 
PLATE DISSIPATION 

EACH PLATE 2.75 2.75 WATTS 
BOTH PLATES 5.5 5.5 WATTS 

PEAK POSITIVE-PULSE PLATE VOLTAGE 1200 VOLTS 
PEAK NEGATIVE-PULSE GRID VOLTAGE 660 275 VOLTS 
AVERAGE CATHODE CURRENT 22 22 MA. 
PEAK CATHODE CURRENT 330 66 MEGOHMS 

MAXIMUM CIRCUIT VALUES: 
GRID CIRCUIT RESISTANCE: 

FOR FIXED BIAS, GRID-RESISTOR BIAS, 
OR CATHODE-BIAS OPERATION ._ 2.2 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER -EACH UNIT 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE 0 -8.5 VOLTS 
AMPLIFICATION FACTOR ~ 19.5 17 
PLATE RESISTANCE -~ 6250 7700 OHMS 
TRANSCONDUCTANCE 3100 2200 pMHOS 
PLATE CURRENT 11.8 10.5 MA. 
GRID VOLTAGE (APPROX.) FOR 

PLATE CURRENT OF 10 VAMP. -24 VOLTS 

~ INDICATES A CHANGE. 



12AU8 

~  TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

..~ 

CCATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS* C.300t0.030 AMPS. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEL 6-j 

IK~ ~P 

BOTTOM VIEW 

BASING DIAGRAu 
J EOEC 9DY 

THE 12AU8 IS A SHARP—CUTOFF PENTODE AND MEDIUM—MU TRIODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. EACH SECTION HAS ITS OWN CATHODE AND IS ELECTRI—
CALLY INDEPENDENT. IT IS DESIGNED FOR USE IN MONOCHROME AND COLOR TELE—
VISION RECEIVERS. THE PENTODE SECTION IS PARTICULARLY SUITED FOR JSE AG 
A VIDEO AMPLIFIER, VIDEO IF AMPLIFIER, AND SOUND IF AMPLIFIER. THE TRIODE 
SECTION IS INTENDED FOR USE AS A SYNC AMPLIFIER, SEPARATOR OR CLIPPER, 

OR AS A SWEEP OSCILLATOR.. 

EXCEPT FOR NEATER RATINGS, THE i2AU8 IS IDENTICAL TO THE 6AU8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH ND EXTERNAL SNI ELD 

GRID TO PLATE 

INPUT 

OUTPUT 

PENTODE GRID #1 TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

*AT O. j00 AMPERES. 

—i INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

PENTODE 
SECTION 

.~ 2 
0. 72 

TRIODE 
SECTION 

G.L 

_. 

pf 
pf 
of 

r£ 
pf 

pf 

TUHG-SOL ELECTRIC INC. ELECTRON TUBE DI VI SI CX BLOOMFIELO. XEW JER SET. V.S.A. JC i08 ER 1, 1961 PLATE u6292 
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,~~   TUN6•SOL  

CONTINUED FROM PRECEDING PAGE 

RATINGS 
I NTERP RETEU ACCUHUINC 70 DESIGN MAxIMUM ST STEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

PENTODE 
SECTION 

j2. Fj 

2QQ 

1QQ 

QOO 

TRIODE 
SECTION 

VOLT -_ 

VOLTS 

VOLTS 

VOLTS 

MAXINAUM PLATE VOLTAGE jOO jOO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE jO0 --- VOL7~ 

MAXIMUM GRID #2 VOL Tp GE SEE RATING CHART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE C O VOLTS 
MAXIMUM PLATE DISSIPATION j.Q ~,5 WATTS 

MAXIMUM GRID #2 DISSIPATION L.O~ --- WATTS 

MAXIMUM GRID #1 CIRC L' IT RESISTANCE: 

FIXED BIAS 0.25 O.5 MEGOH M, 

CATHODE BIAS j.O 1.O MEGOHM 

HEATER WARM—UP TIME (APPROX.)A ll•,n, SECONDS 

AN EATER WARN-UP LIME IS DEFINED AS 7ME TIME REOUIREO fOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TN A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIE'r 

PENTODE TRIODE 
aECTION SECTION 

PLATE VOLTAGE LOC 15O VOLTS 

GRID #2 VOLTAGE 125 --- VOLTS 

CATHODE BIAS RESISTOR 82 150 OHMS 
AMPLIFICATION FACTOR --- 4O 
PLATE RESISTANCE (APPROX.) 15O QUG t5 ZOO OHNS 
TRANSCONDUCTA NCE 7 000 4 U00 1tMH o':-. 
PLATE CURRENT 1Fj g,O MA. 

GR IU #2 CURRENT j,4 --- MA. 
GRID #1 VOLTAGE (APPkOX.) FOR 

Ib = 100 I1AMP —~ —(,5 VGL TS 

DESIGN-MA%IMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES Ai WNICD 
SATISFACTORY TUBE LIFE CAN BE E%P ECTED TO OCCUR. TO OHTAIM SATISFACTORT CIfl[UIT PERf ORyAMf,E, 
T MEREF ORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CI RLUIT DESIGN SO THAT NO DESIGN-M4zIMUM 
VALUE IS EZCEEDED WITH A BOGIE TUBE UNDER THE WORST PRDBAPLE 'OPCH ATI MG CO MOITIONG WITH RESPECT 
TO SUPPIT-VOLTAGE VARI ATI OX, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LO Af~ 
VARIATION, AND ENVIRONMENTAL COXDI TIOM S. 
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PENTODE SECTION 
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Eb = 200 Volts 
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PENTODE SECTION 
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7- I I 

I~ 6 
MAX. 
GLA§S BULB 

TXf NA%. DIAMETER 
OF TXE T-12 BULB I S 

1-9/16" 

12 AV5GA 

TUNG•SOL -~-~ ~ 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM SMELL 

6 PIN OCTAL 

6CN 

THE 12AV5GA IS A BEAM PENTODE USING EITHER A T-11 OR T-12 BULB. IT IS 
DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION AMPLIFIER IN 600 MA. SERIES 
HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMI—
LARLY CONTROLLED. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITH NO EXTERNAL SHIELD 

RATINGS 
IMTERP RETED ACCORDING TO DESIGN CENTER SY STENA

HORIZONTAL DEFLECTION AMPLIFIERS

0.5 uv.f 
lu uµf 

7.0 luAf 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 20O VOLTS 
DC LOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE- SUPPLY VOLTAGE (BOOST } POWER SUPPLY) 550 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABSOLUTE MAX.) 5 500 VOLTS 
MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 1 25O VOLTS 

MAXIMUM GRID #2 VOLTAGE 175 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE jOO VOLTS 

MAXIMUM PLATE DISSIPATION D 11 WATTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT 11O MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0..47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 210 °C 

HEATER WAR M-~UP TIME (APPROX.)# 11,0 SECONDS 

AUNL ESS OTM ERR ISE SPECIFIED. 

B FOR OPERATION IN A 5~5-LINE. j0-FRAME TELEVI SIOR SYSTEM AS DESCRIBED IN "STANDARDS OF G000 
ENGINEERING PRACTICE. CONCERNING TELEVISION BROADCAST STATIONS," FEDERAL COMMUNICATION$ 
COMMISSION. THE DUTY CYCLE OF TXE VOL TAGE~PUL SE NU ST MOi EXCEED 15 PERCENT OF ONE SCANNING 
CYCLE. 

CTH IS VALUE~MUST XOT BE EXCEEDED. 

DIN STAGES OPERATING WITH GRID LEAN BIAS. AM ADEOU ATE CATHODE-BIAS RESISTOR OR OTN ER SUITABLE 
MEANS IS REOUI0.ED TO PROTECT TXE TUBE IN THE ABSENCE OF E%CITATION. 

*HEATER WARM-UP TIY E.IS DEFINED AS TXE TINE REQUIRED FOR TXE VOLTAGE ACROSS TXE NEATER TO RE ACX 
BOf OF ITS RATED VOLTAGE AFTER APPLYING N TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NON'1 NAL NEATER OPERATION 
RESISTANCE. 

CONTINUED OX FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVI $lON BL OONFIEL D~ NEW JER$EY~'U. S. A.-SEPTEMBER 1. 1955 pLgTE Y5612 



12AV5GA 

TUNG•SOL 

CONTI NU EO FROM P0. ECEOIMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

ERID Y!2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE (APPROX.) 
FOR I b = 1.0 MA• 

TRIODE AMPLIFICATION FACTORF

E APPLI EO fOR VERY SHORT INTERVAL SO AS NOT TO DAMAGE TUBE. 

FTRI ODE CONNECTION ISCR EEN TIED TO PLATE) WITH Eti E~2 150 VOLTS AND E~1 -22,5 VOLTS 

12.6 
VOLTS 

O.6 AMP. 

60 250 VOLTS 
15O ISO VOLTS 

OE - Z2.5 VOLTS 

--- 14 500'f— OHMS 
--- S 9OO F LLMHOS 

260 F 57 •- MA. 

26 ~ 2.1 MA. 

—43"~ voLTs 
4.3 

SIMILAR TYPE REFERENCE: Except }or heater characteristics, theZ2AVgGA is 
identical to the 6AVgGA, TgAVgGA 6 the agAVSGA. 

y INDI GATES A CHANGE. 

PENTODE 
12AV5GA 

CONNECTION 

Et = 12.6 Volts 
ECz = 150 Volts 

~b 

~cz 
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12AV5GA 

12AV5GA 
PENTODE CONNECTION 

Ef = 12.6 Volts 
E~1 = 0 Volts 

400 

300 
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J 
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100 

= 2G0 

175 

150 
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100 200 300 400 500 

PLATE VOLTS 

12AV5GA 
PENTODE CONNECTION 

Et = 12.6 Volts 
Eb = 250 Volts 

-6 0 -50 -40 -30 

GRID #I VOL TS 

-2 0 0 
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12AV5GA 

12AV5GA 
PENTODE CONNECTION 

Et = 12.6 Volts 
Eb = 250 Volts 

-~0 -50 -40 -30 

GRID #I VOLTS 

-20 -10 
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~ 2 Av 6 

TUN6•SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

3' 
4_ r I ~. 

e 

T-52 MAx. 

~2 INe 
MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6*-10~ VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEM 
MINIATURE BUTTON 
7 PIN BASE 

iBT 

THE 12AV6 COMBINES A HIGH-MU TRIODE AND TWO INDEPENDENT DIODE UNITS IN 
THE 7 PIN MINIATURE CONSTRUCTION. IT PERMITS A SINGLE TUBE TO FUNCTION 
AS DETECTOR, AVC RECTIFIER, AND AUDIO AMPLIFIER. COUPLING BETWEEN THE 
DIODE AND TRIODE SECTIONS IS MINIMIZED BY THE USE OF INTERNAL SHIELDING. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH VITVODT 
SNIELDA SHIELD 

GRID TO PLATE: (G TO P) 2 2 (1µf 

INPUT: G TO (H}K) 2.2 2.2 µµf 
OUTPUT: P TO (H}K) 1.2 O.$ µµf 
COUPLING: #2 DIODE PLATE TO GRID (MAX.) 0.04 0.04 µµf 

AE %TER NAI SHIELD #j16 CONNECTED TO PIX #2. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

HEATER VOLTAGE 12.6±10~ VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2O0 VOLTS 

HEATER POSITIVE: WITH RESPECT TO CATHODE 2OO VOLTS 

OC COMPONENT lOO VOLTS 

MAXIMUM PLATE DISSIPATION 0.55 WATT 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM DIODE CURRENT EACH UNIT FOR CONTINUOUS OPERATION 1 MA. 

VINDICATES A CHANGE-

. . _ . 

TUNG-SOL ELECTRIC INC.r ELECTRON TUBE DIVISION BLOOM FIELD r NEW JERS EY r U.S.A. AUGUST 1, 1960 PLATE #5951 



I2 AV6 

~  TUNQ•i0L  ~ 

L DNTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CIiARACTERISTICS 

CLASS A~ AMPLIFIER 

PLATE VOLTAGE TOO 25O VOLTS 

GRID ki VOLTAGE - T - 2 VOLTS 

PLATE RESISTANCE BO OOO 62 5OO OHMS 

A MPLIFICA.T ION EAC TOR TOO TOO 

TRANSC ONDUCTANCE T 25O T 6OO LLMMOS 

PLATE CURRENT O.S T.Z MA. 

AVERAGE DIODE CURRENT 
AT 10 VOLTS DC (EACH UNIT) 2.O 2.O MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 

PLATE SUPPLY VOLTAGE 90 Z50 VOLTS 

CONTROL GRID VOLTAGE O O VOLTS 

PLATE LOAD RESISTOR Z2O UOO 47O OOO OHMS 

CONTROL GRID RESISTOR TO.O 10.0 MEGOHMS 

INPUT CONDENSER O.OT 0.01 µf 
OUTPUT CONDENSER O.OT 0.01 µf 

GRID RESISTOR OF FOLLOWING STAGE 47O OOO 47O OOO OHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) T OOO T OOO OHMS 

DISTORTION 5 5 PERCENT 

QUTPUT VOLTAGE 5.5 jO VOLTS 

VOLTAGE GAIN AT 400 CPS 42 6j 

~I FDI LATES A CM ANGE OR ADDITION. 

J

INPUT 

MOTE: COUPLING CAPACITORS C 
9 

AND C
C 

Sx0UL0 BE SE-

LECTED TO GIVE DESIRED 

E RE OUENCT RESPONSE. R N

SXOULD BF AOEOUATELT 

BY -P ASSEO BY CAPA~ITOR~ 

Eo
OUTPUT 

y
~ 

 d 



12AV7 

TONG-SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

PLATE 
2140 

S EP T. 1 
1951 

II I 11 

_Y 
-e-
MAx. 

I t 
IS' 

1 16 
MAX. 

~2 3.
6 

MAX. 

GLASS BULB 

HEATER 

SERIES PARALLEL 

12.6 VOLTS 6.3 VOLTS 
225 MA. 450 MA. 

AC OR DC 

FON 12.6 VOLT OPERATION APPLY HEATER 
VOLTAGE BETWEEN PINS 14 AND N5• FOR 6.j 
VOLT OPERATION ApPIY HEATER VOLTAGE 
BETWEEN PIN N9 AND PINS 114 AND N5 
CONNECTED TOGETHER. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9A 

THE 12AV7 COMBINES TWO INDEPENDENT MEDIUM-MU TRIODES USING THE 9 PIN 

MINIATURE CONSTRUCTION. IT IS ADAPTABLE TO APPLICATION EITHER AS AN AF 
AMPLIFIER OR AS COMBINED OSCILLATOR AND MIXER. 

DIRECT INTERELECTRODE CAPACITANCES 
MITHOUT MITN 
SHIELD SNIElO X316 

GRID TO PLATE: (G TO P) EACH SECTION 1.9 1.9 µµf 

INPUT: G TO (H}K) EACH SECTION 3.1 3.2 µµf 

OUTPUT: P TO (H}K) SECTION #1 O.5 1.3 µµf 
SECTION #2 O.4 1.6 µµf 

NEATER TO CATHODE: (H TO K) EACH SECTION 3.B 4 µµf 

6ROURDED GRID 

PLATE TO CATHODE: (P TO K) EACH SECTION 0.24 0.23 µµf 

INPUT: K TO (H}G) EACH SECTION 6.9 ~ µµf 

OUTPUT: P TO (H}G) SECTION #1 2 2.B µµf 

SECTION #2 2 3.2 µµf 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD NB-210 

EACH TRIODE UNIT 

HEATER VOLTAGE 6.3 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE -SO VOLTS 

MAXIMUM PLATE DISSIPATION 2.7 WATTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 6.3 12.6 6.3 12.6 VOLTS 

HEATER CURRENT 45O 225 45O 225 MA. 

PLATE VpLTAGE lOO ISO VOLTS 

CATHODE BIAS RESISTOR 12O 56 OHMS 

PLATE CURRENT 9 IB MA. 

PLATE RESISTANCE 6 lOO 4 BOO OHMS 

TRgNSCONDUCTANCE 6 lOO S 5OO µMHOS -

AMPLIFICATION FACTOR 37 41 

GRID VOLTAGE (APPROX.) 
FOR I b = 10 µA. —9 —T2 VOLTS 

COPYflIG NT.It 51 BY TVNO-SOL LAMP WORKS INC. CL CCTRON TUBE DIVISION NCWARK. N!W JHRtCY, U. S. A. 
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TENTATIVE DATA 12 AW 6 

PLATE 
1912 

N OV. 1, 
1947 

4 
MAx~

II I II 

r T,. 
Ig 

MAX. 

2 
I,. 

8 
MAX. 

GLASS BULB 

TONG-SOL 

PENTODE 

MINIATURE TYPE 

UNIPOTEN7IAL CATHODE 

HEATER 

12.6 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING PGSITIGN 

BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

THE 12A'N6 IS A MINIATURE TYPE RF PENTODE HAVING A SHARP CUT—OFF CHARAC—
TERISTIC AND A HIGH VALUE OF TRANSCONDUCTANCE. IN COMPACT, LIGHT—WEIGHT 
EQUIPMENT IT IS USEFUL AS AN RF AMPLIFIER UP TO ABGUT 400 MEGACYCLES, 
AND AS A HIGH—FREQUENCY, INTERMEDIATE AMPLIFIER. IT HAS LOW INPUT AND 
OUTPUT CAPACITANCES AND A SEPARATE SUPPRESSOR CONNECTION ALL CF WHICH 
CONTRIBUTE TO ITS HIGH FREQUENCY PERFORMANCE. THE 12AW6 IS ELECTRICALLY 
EQUIVALENT TO TYPE 6AG5. 

DIRECT INTERELECTRODE CAPACITANCES 
w lTn x0 E%7EPNAl SHIELD 

GRID TO PLATE: (G1 TO P) MAX. 

INPUT: G TO (H}x}G2}G3h IS) 

OUTPUT: P TO (H}K}G2}G3hIS) 

RATINGS 
I NTERPRETEO ACCORDING TO AMA STANDRPD N8-210 

0.025 µµf 
6.5 µµf 

1.5 µµf 

TRIODE PENTODE 
CON NECTIONA CONNECTION 

HEATER VOLTAGE 12.6 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O 9O VOLTS 
MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID 7!2 VOLTAGE 15O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM NEGATIVE DC GRID #1 VOLTAGE SO 5O VOLTS 

MAXIMUM POSITIVE DC GR IO kl VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 2 WATTS 

MAXIMUM GRID N!2 DISSIPATION --- O. Ej WATT 

A GR ID N2 TIED TO PLATE AND (rR ID s9 TIED TO CATHODE. 

CONTINUED OX FOLLOWING PAGE 

COPYRIGHT 194J BY TU NG~BOL ELECTRIC IN [LECTRON TUBE DIVISION rvEW~RK rv Ew JERSE Y.0 5 w. 



12AVV6 TENTATIVE DATA 

TONG-SOL 

C OXTINUED FX OX PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 

HEATER VOLTAGE 12.6 12.6 12.6 VOLTS 

HEATER CURRENT 15O 15O 15O MA. 

PLATE VOLTAGE lOO 125 25O VOLTS 

GR IO #3 VOI TAGE CONNECTED TO CATHODE AT SOCKET 

GRID #2 VOLTAGE lOO 125 15O VOLTS 

CATHODE BIAS RESISTOR lOO 100 ZOO OHMS 

PLATE RESISTANCE (A PPR OX.) O.3 O.5 O.$ ME GOHM 

TRA NSCO NDUC TA NCE 4 ]5O 5 LOO 5 OOO (1MHOS 

PLATE CURRENT 5,5 ],2 ] MA. 

GRID #2 CURRENT 1.6 2.1 2 MA. 

GRF OR#i VOL1AOGµA (A PPROX.) 

5 
_6 _$ VOLTS 

b 

CLASS Al AMPLIFIER — TRIODE CONNECTION 

HEATER VOLTAGE 12,6 12,6 VOI TS 

HEATER CURRENT 15O 15O NiA. 

PLATE VOLTAGE 1$O 25O VOLTS 

CATHODE BIAS RESISTOR 35O $25 OHMS 

PLATE RESISTANCE ] 9OO 11 OOO OHMS 

T RANSCOND UCTANCE S TOO 3 BOO II.MH OS 

AMPLIFICATION FACTOR 45 42 

PLATE CURRENT ].O 5.5 Mp. 

~IMIL ZAR TPPB RBPBRBpC R: Ra ttings and characteristics identical to 6AC5. 

PLATE 
1917 

x Ov. 1, 
19X7 

COPYRIGHT 194 BV TUNG~SOL ELECTRIC INC ELECTRON iU BE DIVISION NEWARK. NEW JERSE U 5 A. 



12 AW 6 

/I~ 

►LATE 
1914 

M OY. 1, 
1947 

0 „ 12aws 
PENTODE CONNECTION 

W" Et = 12.6 Volts 
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Eq = 12.6 Volts 

N 

CA  

W la ~  a  

 ~' 
J r,, 
J   r 

2 /~ 

~ 5 'b 
a  

a  

/, 

 ,12 
~~'  1A 

00 100 200 300 400 500/

y0 

PLATE VOLTS 

CJPY RIO RT IY4] BY TUNG~SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY U 5 A. 





12AX3 

TUNG•SOL 

DIODE 

COMPACTRON 

I_ 1. 188" y ,
fff" ~̀~~ MAX 

2.625" 
MAX. 

7-9 2.250•
MAX 

1 

GLASS BULB 

BUTTON 

12 PIN BASE E12-70 

OUTLINE DRAWING 
J EDEC 9-59 

COATED UNIPOTENTIAL CATHODE 

FOR 

DAMPING DIODE APPLICATIONS P w ~~ A IC 

IN TV RECEIVERS 
NC 

AC OR DC NC 

ANY MOUNTING POSITIO~J 

IC K 

IC_~~_IC 

H H 
BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 128E 

NC 

THE i2AX3 IS A HEATER-CATHODE SINGLE DIODE IN THE COMPACT 12 PIN, T-9 
CONSTRUCTION. IT IS SPECIFICALLY DESIGNED FOR USE AS A DAMPING DIODE I~ 
T.V. RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS AND HEATER WARM-UF 
TIME, THE 12AX3 IS IDENTICAL TO THE 6AX3. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL GHI ElO 

CATHODE TO PLATE AND HEATER: K TO (P+H) 

PLATE TO CATHODE AND HEATER: P TO (K+H 

HEATER TO CATHODE: (H TO K) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-239 

7.5 Pf 
5.5 Pf 
2.8 pf 

AVERAGE CHARACTERISTICS 12.6 VOLTS GOO MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION A 6OOt4O ""~~ 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT JOO VOLTS 

TOTAL DC AND PEAK SOOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 

TOTAL DC AND PEAK 'jOO VOLTS 

HEATER WARM-UP TI '.'E ~ 11 SECONDS 

ATHE EOUI PM ENT DESIGN Eft SMALL DESIGN THE EQUIPMENT 50 THAT THE HEATER VOLTAGE IS CENTERED AT 

THE SPECIFIED BOGEY VALUE, WI TH HEA TER SUPPLY VARIAiI ONS RESTRICTED TO MAINTAIN HEATER VOLTAGE 

WITHIN THE SPECIFIED TOLERANCE. 

CONTINUED ON FOLLOWING PAGE 

 J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY. U.S.A., JANUARY 1, 1952 PLATE qfi PS 



12AX3 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGSB
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

TV DAMPER SERVICE 
PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

PLATE DISSIPATION j.3 WAT7S 

STEADY—STATE PEAK PLATE CURRENT lOOO MA. 

DC OUTPUT 165 MA. 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

Ib - 250 MILLIAMPERES DC 32 VOLTS 

~N EATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLTING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

BfOR OPERATION IM A 5~5-LIME, j0-FRAME STSTEN AS DESLR IBED IN "STANDARDS Of GOOD EMGIM EER ING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL CON NUN (CATIONS 
COMMISSION"r THE DUTT CTLLE 

Of THE VOLTAGE PULSE MUST NOT E%GEED 154 OF ONE SCANNING CYCLE. 
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TENTATIVE DATA 12 AX4GTB 

3~ 
lib 
MAX 

TUNO•sOL 

DIODE 

i~~ ~ -` COATED UNIPOTENTIAL CATHODE 

HEATER 

T-9 23a 
MAX. 

126 VOLTS 0.6f 6a AMP. 
5' 

3 16 AC OR DC 
MAX 

ANY MOUNTING POSITION 

~u~ U~ 
s' 

l32 
MAX. 
GLASS BULB 

BOTTOM VIEW 
INTERMEDIATE—SHELL 

5 PIN OCTAL 

40G 

THE 12AX4GTB IS A NEATER-CATHODE-TYPE SINGLE DIODE INTENDED FOR USE AS 
THE DAMPING DIODE IN THE HORIZONTAL-DEFLECTION CIRCUIT OF TELEVISION 
RECEIVERS. IT IS PARTICULARLY USEFUL IN AUTOTRANSFORMER DEFLECTION 
SYSTEMS IN WHICH HIGH PULSE VOLTAGES ARE APPLIED TO THE CATHODE OF THE 
DAMPER TUBE. 

EXCEPT FOR HEATER RATINGS, THE 12AX4GTB IS IDENTICAL TO THE 6AX4GTB AND •-
IS UNILATERALLY INTERCHANGEABLE WITH THE 12AXUGTA. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT. E%TERNAL SHIELD 

CATHODE TO PLATE AND HEATER 

PLATE TO CATHODE AND HEATER 

HEATER TO CATHODE 

RATINGS A 
INT ERPRET EO ACCORDING TO DESIGN MAXI NUN SYSTEM 

8.5 µµf 
5.0 µµf 
4.0 µµf 

TV DAMPER SERVICE 

HEATER VOLTAGE 12,6 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

MAXIMUM PLATE DISSIPAT~I ON 5.j WATTS 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT lOOO MA. 

MAXIMUM DC OUTPUT CURRENT 165 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 9OO VOLTS 

TOTAL DC AND PEAK SOOO VOLTS 

HEATER WARM—UP TIME (APPROX.)~ 

—►INOICAT ES A LNANGE 

11.0 SECONDS 

;NEATER AARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALX 
BOS OF ITS RATED VO ITAGE AFTER APP LTING 4 TIMES RATED NEATER VO ITAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES MITn A RESISTANCE OF VA IUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

 J 
TONG-SOL ELECTRIC INC. ELECTRON LURE OI VI SION BLOONFI ELD. MEN' JERSEY, U.S.A. DECEMBER 1, 1960 PLATE •6052 



12AX4GTB TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PR EL EDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

TUBE VOLTAGE DROP Ib 250 MA. DC 

NOTE: 

OPERATION OF THIS TUBE AG A POWER RECTIFIER IS NOT RECOMMENDED. 

12.6 
'0.6f 6A 

32 

VOLTS 

AMP. 

VOLTS 

A FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VO ITAGE PU IGE MUST NOT E%GEED 15$ OF ONE SCANNING CYCLE. 

DESIGN-YAXINUN RATINGS ARE II KITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLILAB Lt 

TO A BOG E7 ELECTRON DEVICE OF A SPECIFIED TTPE AS DEFINED BY ITS PUBLISHED DATA, AND SN OU LD 

NOT BE E%CEEDED UNDER THE NORST PR OBABIE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACC f.PT AB IE SERVILEABIlIT7 Of THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF LMANG ES IN OPERATING COND ~j IONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

E OUIPYENT NANUFALTUR ER SNOU LD DESIGN SD THAT INITIALLY AND TNROUG NOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE wO RST 'P ROBAB LE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

E OUI PN ENT CONTROL AOJ USTYENT, LOAD VARIATION, SIGNAL VARI 4TION, ANO ENVIRON ME NT4L CONDITIONS. 
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12AX7A 

TUNG•SGL 

TWIN TRIODE 
MINIATURE TYPE 

I 

2108 
MqX 

GLASS BULB 

SMALL BUTTON 
9 PIN NO VAL E9-1 
OUTLINE DRAWING 

J EDEC 6.2 

FOR 

HIGH VOLTAGE GAIN AND 

LOW HEATER POWER APPLICATIONS 

COATED UNIPOTEN TIAL CATHODE 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 9A 

THE 12AX7A COMBINES TWO COMPLETELY INDEPENDENT HIGH-MU TRIODES IN THE 9 PIN MIN-
IATURE CONSTRUCTION. IT IS ADAPTABLE TO APPLICATIONS WHERE HIGH VOLTAGE GAIN AND 
LOW HEATER POWER ARE THE IMPORTANT CONSIDERATIONS, AND IS SUITABLE FOR USE IN 
MODERN HIGH GAIN AUDIO AMPLIFIERS AND MODERN TELEVISION CIRCUITS WHERE LOW HUM 
AND LOW MICROPHONIC NOISE IS REQUIRED- THE CENTER TAPPED HEATER CONNECTION PER-
MITS OPERATION FROM EITHER A 6.3 VOLT OR 11.6 VOLT SUPPLY AND IN 300 MA. OR 150 MA. 
SERIES HEATER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

TRIODE UNIT 1 TRIODE UNIT 2 

GRID TO PLATE 1.7 

GRID TO CATHODE 1.6 

PLATE TO CATHODE 0.46 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SUPPLY CONNECTt`D TO PINS 4 AND 5 

AVERAGE VALUES -VOLTAGE 12.6 
CURRENT 150 

HEATER WARM-UP TIME A 11 

LIMITS OF APPLIED HEATER VOLTAGE 72.6 ±1.3 

LIMITS OF SUPPLIED CURRENT 150± 10 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

'q'THE DC GOMPON ENT MU57 NOT EXCEET 100 VOLTS. 

1.7 pf 
1.6 pf 

0.34 pf 

9 AND 4t5 
6.3 VOLTS 
300 MA. 

SECONDS 

6.3 ±0.6 VOLTS 

300±20 MA. 

200 VOLTS 

200A VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERS ET, U. S. A.,JUNE 1, 196j PLATE M6 Tj7 
 J 



12AX7A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

VALUES ARE FOR EACH UNIT 

PLATE VOLTAGE 330 VOLTS 
PLATE DISSIPATION 1.2 WATT 
GRID VOLTAGE 

NEGATIVE 81A5 VALUE 55 VOLTS 
POSITIVE BIAS VALUE 0 VOLTS 

CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE -) -2 VOLTS 
PLATE CURRENT 0.5 1.2 MA. 
AMPLIFICATION FACTOR 100 100 VOLTS 
TRANSCONDUCTANCE 1,250 1,600 pMHOS 
PLATE RESISTANCE 80,000 62,500 OHMS 

EQUIVALENT NOISE AND HUM VOLTAGE, AVERAGE, RMS 1 .8 MV. 

EACH TRIODE SECTION MEASURED IN "TRUE RMS" UNITS UNDER THE FOLLOWING CONDITIONS: HEATEk 

(PARALLEL ARRANGEMENT) VOLTAGE OF 6.3 VOLTS AC; CENTER TAP OF HEATER TRANSFORMER GROUND• 

ED; PLATE SUPPLY VOLTAGE, 250 VOLTS DC; PLATE LOAD RESISTOR, 100,000 OHMS; CATHODE RESISTOR, 

2,700 OHMS BYPASSED BY 100 (ff CAPACITOR; GRID RESISTOR, 0 OHMS; AND AMPLIFIER COVERING FRE-

QUENCY RANGE BETWEEN 25 AND 70,000 CPS. EQUIVALENT VOLTAGE REFERENCED TO GRID. 

RESISTANCE COUPLED AMPLIFIER 

~ 

MEG. 

RS 

MEG'. 
R81 
MEG. 

Ebb = q0 VOLTS Ebb = 180 VOLTS Ebb = 300 VOLTS 

gk GAIN Eo Rg GAIN Ea Rk GAIN ED

0.10 0.10 0.1 1700 31 5.0 1000 40 15 760 43 30 
0.10 0.24 0.1 2000 38 6.9 1100 46 20 900 50 40 

0.24 0.24 0.1 3500 43 6.5 2000 54 18 1600 58 37 
0.24 0.51 0.1 3900 49 8.6 2300 59 24 1800 gq 47 

0.51 0.51 0.1 7100 50 7.4 4300 62 19 3100 66 39 
0.51 1.0 0.1 7800 53 9.1 4800 64 24 3600 69 46 

0.24 0.24 10 0 37 3.9 0 53 15 0 62 32 
0.24 0.51 10 0 44 5.4 0 60 19 0 67 41 

0.51 0.51 10 0 44 5.0 0 61 I7 0 69 35 
0.51 1.0 10 0 49 6.4 0 66 21 0 71 41 

Ea IS NA%I NUN flN5 VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL NARNONIC DISTORTION. 

GAIN NE ASU REO AT 2.0 VOLTS RNS OUTPUT. 

FOfl ZEflO-BIAS DATA, GENERATOR INP EO AN CE IS NEGLIGIBLE. 



12AX7A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

i 
a 

E 
la 

COUPLING CAPACITORS (C) SHOULD BE SELECTED TO GIBE DESIRED FREQUENCY RESPONSE. R4 SHOULD 
BE ADEOUATEIY BYPASSED, 

i 
W 
a 
s 

J 2
Z 

a 

100 

O 
// 

C 

O 

E ACN TRIODE UNIT 

h 

0 

200 300 
PLATE VOLTS 

O 
b' ,~~ 

400 500 

T UN G-SOL ELECT IC INC., ELECTRON TUBE DI VI SION~ BLO OM FI ELD, NEW JERSEY, U.S.A. JUN 1, 196j PLATE #6lj0 
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12AY7 

  TONG-SOL 

~• B 
MAX. 

15" 
1 16 
MAX. 

2 16• SERIES 

 MAx. 12.6 VOLTS 
II I II ~ 150 MA. 

GLASS BULB 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

PARALLEL 

6.3 VOLTS 
300 MA . 

AC OR DC 

fOR 12.6 VOLT OPERATION APPLY HEATER 
VOLTAGE BETWEEN PINS W4 AND 'V S• FOR 
6.j VOLT OPERATION APPLY NEATER VOL-
TAGE BETWEEN PIN i`9 ANO PINS N4 AND 
N5 CONNECTED TOGETHER. 

WHEN OPERATING FROM AN AC HEATER GUP-
PLY, DO NOT USE THE 12.6 VOLT CONNEC-
TION IF LOW-HUM CAPABILITIES ARE TO 
BE REALIZED. 

ANY MGUNTIIJG POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9A 

THE 12AY7 COMBINES TWO INDEPENDENT MEDIUtir MU INDIRECTLY HEATED CATHODE 
TYPE TRIODES IN THE SMALL 9 PIN BUTTON MINIATURE CONSTRUCTION. IT IS IN—
TENDED FOR USE IN HIGH GAIN AUDIO AMPLIFIER SERVICE WHERE PARTICULAR 
ATTENTION IS PAID TO MICROPHONICS, HUM, AND OTHER SOURCES OF INTERNAL 
NOISE. 

DIRECT INTERELECTRODE CAPACITANCES - APPPox. 
WITH NO EXTERNAL SHIELU 

GRID TO PLATE; (G TO P) 

INPUT: G TO (H}K) 

OUTPUT; P TO (H}K) 

RATINGS 
INTERPRETED ACCO ROING TO DESIGN CENTER SYSTEM 

EACH TRIODE UNIT 

HEATER VOLTAGE. 

MAXIMUM DC HEATER-CATHODE VOE TA GE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM CATHODE CURRENT 

EACH UNIT 

1.3 µµf 
1.3 µµf 
0.6 µµf 

12.6 6.3 
90 
1.5 
10 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROX.) 

VOLTS 

VOLTS 

WATTS 

MA. 

EACH TRIODE UNIT 

12.6 6.3 voLTs 
150 300 MA. 

250 VOLTS 

-4 VOLTS 

3 MA. 

1 X50 It,MHOS 

44 
25 000 OHMS 

~--

CONTINUED ON FOLLOWING PAGE 

T UN G-GOL ELECTRIC INL. ELECTRON TUBE DIVISION BLOONFI EL D, NEW JERSEY. U.S.A. FEBRUARY 1, 1956 PL ASE f45Rj 



12 AY7 

TONG-SOL 

CON TIMUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

LOW LEVEL AMPLIFIER SERVICE 

HEATER VOL TAGE A

HEATER CURRENT 

HEATER SUPPLY VOI TAGE 

PLATE LOAD RESISTOR 

CATHODE RESISTOR 

CATHODE CAPACITOR 

GRID RESISTOR 

VOLTAGE GAIN 

A 
PIN NUMBER 9 COMNE CTED TO NEGATIVE B SUPPLY. 

~ INDICATES A CHANGE OR ADDITION 

EACN TRIODE 3ECTIOR 

6.3 volrs 
300 MA. 

150 voLTs 
2O OOO OHMS 

2 700 OHMS 
40 µf 

O.1 MEGOMM 

12.5 

J 

■■ 

■■ 

10. 

12AY7 

= 6.3 Volts 

.■ ■■■■■■■■■■■■■ ,"Y 

.■ ■■■■■■■■■■■■ ~,c, I~ , 

y 7.5111111111111P.~II~~ /111111111 1
:~ = IIIIIIN11~111~11/~~ 1.11111 
==5.~11111111~111~111~111 1 ~%111 11 
I:J 111111//11~11/~111//11./ ,Dill 
.. 1111/11/~1/1111/~/11~111./~~~~ 
■■ ■I■%■■/.%■■~i~■~i■■■■■■■■■■~~~1■■ 

11 50 100 150 200 250 300 ■ 
PLATE VOLTS ■ 

111 111111 IIIIIIIIIN111111111111111 

PLATE 
25~a 

F EB. ~~5> 
COPYRIGHT fYDt !Y TUN G-SOl LAMP WORKS INC. [L[CTNONIC TU[[ DIVI610N N[WAR R. N[W J[R6E Y. U. ~. A. 
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i2AZ7 

TUNG•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

7' 
8 

MAX. 

11111 

t 
IS' 

I I6 
MAX. 

23. 
16 

MAX.

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIE3 PARALLEL 

12.6 VOLTS 6.3 VOLTS 
225 MA. 450 MA. 

AC OR DC 

FOR 12.6 VOLT OPERATION APPLY HEATER 
VOLTAGE BETWEEN PINS #4 ANO #5. FOR 
6.j VOLT OPERATION APPL7 HEATER 
VOLTAGE BETWEEN PIN #9 AND PINS #4 
AND #5 CONNECTED TOGETHER. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9A 

THE 12AZ7 COMBINES TWO INDEPENDENT MEDIUM—MU TRIODES IN THE 9 PIN 
MINIATURE CONSTRUCTION: IT IS ADAPTABLE TO APPLICATION EITHER AS AN AF 
AMPLIFIER OR AS COMBINED OSCILLATOR AND MIXER. 

DIRECT INTERELECTRODE CAPACITANCES 

MITHOUT 
SHIELD 

MITH 
SHIELD 1315 A 

GRID TO PLATE: (G TO P) EACH SECTION 2.0 1.9 µµf 
INPUT: G TO (H}KJ EACH SECTION 2.6 — 2.8 — µµf 
OUTPUT: P TO (H}K) SECTION #1 - — 1.4 — µµf 

SECTION #2 0.5c 1.6 µµf 

AWITH INi ERNAI SHIELD #j15 CONNECTED TO CATN ODE OF SECTION UNDER TEST. 

RATINGS 
INTEPPRETED ACCORDING TO DESIGN CENTER SY STEY 

EACH TRIODE UNIT 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

COXTINU ED ON FOLLOWING PAGE 

t2.6 
300 
—50 
2.5 

c.3 
VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

J 
TUXG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION BLOO NFIELD. XEW JERSEY. U.S.A. DECEMBER 1. 1959 PLATE #5711 



I2AZ7 

TUNG•SOL 
C ONTINUEO FROM PRECEDING PAGE 

RATINGS —coNrlD. 
INTERPRETED ACCORDING TO DESIGN CEMTEN SYSTEM 

EACH TRIODE UNIT 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 
TOTAL DC AND PE AH ZOO VOLTS 

MAXIMUM GRID—CIRCUIT RESISTANCE:*

FOR CATHODE—BIAS OPERATION 1.O ME GOHMS 
FOR FIXED BIAS OPERATION 0.25 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH TRIODE UNIT 

Hf ATER VOLTAGE G.3 12.6 E).j 12.6 VOLTS 

HEATER CURRENT 450 225 45O 225 MA. 

PLATE VOLTAGE LOO 25O VOLTS 

CATHODE BIAS RESISTOR 27O 2OO OHMS 

PLATE CURRENT 3.~ lO MA. 

PLATE RESISTANCE Z5 OOO lO 9OO OHMS 

T RANSCONDUCTANCE 4 ODO 5 500 µMHOS 
AMPLIFICATION FACTOR E)O E)O 
GRID VOLTAGE (APPRDX.) 

FOR Ib = i0 µA. —5 —12 VOLTS 

• INDICATES AN ADDITION. 

VINDICATES A CNANGE. 



12AZ7A 

GRID TO PLATE: (G TO P) EACH SECTION 1.9 
INPUT; G TO (H+K) EACH SECTION 2.8 
OUTPUT: P TO (H+K) TRIODE 1 1.4 
OUTPUT: P TO (H+K) TRIODE 2 1.6 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

HEATER IN SERIES 

HEATER IN PARALLEL 

HEATER WARM-UP TIME 8 

12.6 VOLTS 

6.3 VOLTS 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION (H EATER.IN SERIES) 
CURRENT OPERATION (HEATER IN PARALLEL) 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

CONTINUED ON FOLLOWING PAGE 

TUMG~SGL 

DOUBLE TRIODE 

MINIATURE TYPE 

.875°
~ MAX 

1.938' 
MAX 

2.188°
MAX 

I I I I 

GLASS BULB 

SMALL BUTTON MINIATURE 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6.7 

COATED UNIPOTENTIAL CATHODE 

FOR AUDIO AMPLIFIER OR 

COMBINED OSCILLATOR-MIXER 

APPLICATIONS 

ANY MOUNTING POSITION 

IP 

2K IG 

2G © I p IK 

2P~ BHT 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9A 

THE 12AZ7A COMBINES TWO INDEPENDENT MEDIUM-MU TRIODES IN THE 9 PIN MINIATURE CON-

STRUCTION. IT IS ADAPTABLE FOR APPLICATIONS AS AN AUDIO AMPLIFIER OR AS A COMBINED 

OSCILLATOR-MIXER IN VHF TELEVISION TUNERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHA WITHOUT 
SHIELD SHIELD 

2.0 pf 
2.6 pf 
0.44 pf 
0.36 pf 

225 MA. 

450 MA. 

11 SECONDS 

12.6±1.3 VOLTS 
450±30 MA. 

200 VOLTS 

100 VOLTS 
200 VOLTS 

TONG-SOl ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELO, NEW JERSEY, U.S.A.. SEPTEMBER 1, 1962, PLATE W6576 



12AZ7A 

TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 

NEGATIVE DC GRID VOLTAGE 55 VOLTS 
PLATE DISSIPATION (EACH SECTION) 2.5 WATTS 
TOTAL PLATE DISSIPATION 5.0 WATTS 
GRID CIRCUIT RESISTANCE: 

FIXED BIAS 0.25 MEGOHM 
SELF BIAS 1.0 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A7 AMPLIFIER 

PLATE VOLTAGE 100 250 VOLTS 
CATHODE BIAS RESISTOR 270 200 OHMS 
PLATE CURRENT 3.7 10 MA. 
TRANSCONDUCTANCE 4,000 5,500 )WINOS 
AMPLIFICATION FACTOR 60 60 
PLATE RESISTANCE (APPROX.) 15,000 10,900 OHMS 
GRID VOLTAGE (APPROX.) 

FOR 16=101tA. PLATE CURRENT -5 -12 VOLTS 

A 
WITH EXTERNAL SHIELD 315 CONNECTED TO CATHODE OF SECTION UNDER TEST. 

8 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 80%. OF ITS RATED VOLTAGE AFTER - APPLYING d TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER 
HEATER OPERATING RESISTANCE. 

 J 



TENTATIVE DATA 1264A 

HEATER VOLTAGE (PARALLEL CONNECTION) 

~,. 
• e 
MAx 

GLASS BULB 

TUNO•=OL 

TRIODE 
MINIATURE TYPE 

COATED UNiPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.6 VOLTS 6.3 VOLTS 
0.3 AMP. 0.6 AMP. 

AC OR OC 

ANY MOUNTING POSITION 
C ONTROI OF NEATER CHARACTERISTICS 
APPl1E5 ONIY TO 600 NA. ME ATER 
CONNECTION. 

BOTTOM v I Ew 
MINIATURE BUTTON 

9 PIN BASE 
9AG 

THE 12B4A IS A LOW-MU, HIGH PERVEANCE TRIODE USING THE 9 PIN MINIATURE 
CONSTRUCTION AND HAS BEEN DESIGNED FOR USE IN 600 MA. SERIES HEATER 
OPERATED RECEIVERS. IT IS INTENDED FOR USE AS A VERTICAL DEFLECTION. 
AMPLIFIER IN TELEVISION RECEIVERS AND OTHER APPLICATION WHERE HIGH PEAK 
CURRENTS MUST BE DEVELOPED WITH LOW SUPPLY VOLTAGES. THERMAL CHARACTER-
ISTICS OF THE HEATER HAVE BEEN CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED. IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF 
CONTROL OF THE HEATER THERMAL CHARACTERISTICS, ITS CHARACTERISTICS ARE 
IDENTICAL TO THE 1284. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID TO PLATEN G TO P 

INPUT: G TO (H}K) 

OUTPUT: P TO (H}K) 

4.8 
5.0 
1.5 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS A 
VERTICALA 

1 DEFLECTION 
AMPLIFIER AMPLIFIER 

6.3 6.3 voLTs 

uuf 
uuf 
uuf 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC ZOO LOO VOLTS 
TOTAL DC AND PEAK ZOO 20O VOLTS 

MAXIMUM PLATE VOLTAGE 550 550 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) -- 1000 VOLTS 

MAXIMUM PLATE DISSIPATION 5,5 5,5 8 WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE --- 25O VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 3O MA. 

MAXIMUM PEAK CATHODE CURRENT --- lOj MA. 
MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS O.47 --- MEGOHM 

CATHODE BIAS 2.2 '2.2 MEGOHMS 

HEATER WARM- UP TIME (APPROX.)* 11,0 SECONDS 

A FOR OPERATION IN A 525-LINE, j0-FR ANE SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
P RALTI LE FOP TELEVISION BROADCASTING ST ATI ON 51 FEDERAL CONNUNICATIONS COMMISSION". THE DUTY 
L YLIE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PER LENT OF A SCANNING CYCLE. 

B 
IN STAGES OPERATING NI TX GRID-LEAN BIAS, AN ADEQUATE CATN ODE BIAS RESISTOR OR OTHER SUITABLE 
N ERNS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

x 
NEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE AOpOSS THE NEATER TO RE ACM 
80Y OF IiS RAT EO VOLTAGE AFTER APPLYING 4 TI YES RATED MEATEP VOLTAGE TO A CIRCUIT CONSISTING 
Of THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE MONI NAL ME ATER OPERATING 
RESISTANCE. 

L OXTINUED OX FOLLOWING PAGE 

TUNG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFIEL D, NEW JERSEY, U.S.A. SEPTEMBER 1, 195'1 PLATE Nj978 



12B4A TENTATIVE DATA 

~  TUM6•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE (PARALLEL CONNECTION) (,3 VOLTS 

HEATER CURRENT Q,( AMP. 

PLATE VOLTAGE 15O VOLTS 

GRID VOLTAGE —17.5 VOLTS 

PLATE CURRENT 34 MA. 

AMPLIFICATION FACTOR E)•S 
PLATE RESISTANCE (APPRO%.) Z O3O OHMS 

TRANSCONpUCTANCE 6 300 µMHos 

PLATE CURRENT EC = —2S VOLTS 9•G MA. 

GRID VOLTAGE (APPROX.) FOR I b = 200 F1A. —3Z VOLTS 

PLATE N7919 SEPTENIOEft 1~ 1954 TU NG-50L ELECTRIC INC. ELECTRON TU&E DIVISION BLOOMFI EL O. NEw vERSET. U. S. /. 



126A6 

~  TUNG-SOL  ~ 

PENTODE 
MINIATURE TYPE 

3" 

rMAX COATED UNIPOTENTIAL CATHODE 

I~ 8 
MAX. 

12 8
MAX. 

~_ 

GLAss a;La 
MINIATURE PU TTIk 
7 PIN BASE E7-: 

OUTLINE DRAWI NI: 
J EOEC 5-'~ 

HEATER 

126* 1.3 VOLTS 0.15 A.P;',°. 

AC OR DC 

ANY MOUNTING POSITION 

IS 

GI K 

BOTTOM VIEN 

F 451^IG DI .AG RAM 

J EDEC 7PH F—

THE 128AE IS A PENTODE AMPLIFIER HAVING REMOTE CONTROL GRID CHARACTERISTIC 
ANC UTILIZING THE MINIATURE CONSTRUCTION. AS AN RF AMPLIFIER IT IS CHARAC—
TERIZED BY HIGH TRANSCONDUCTANCE AND LOW GRID—PLATE CAPACITANCE. 

GRID TO PLATE: 

INPUT: G1 TO 

OUTPUT: P TO 

DIRECT INTERELECTRODE CAPACITANCES 
MITH SHI ELDA MI THOUT SHIELD 

G1 TO P (MAX.) 0.0035 0.0035 uuf 
(H}K}Gz}G3&IS) 5.5 5.5 uut 
(H}K}G2}G 3g~IS) 5.5 5 uuf 

AE%TERXAL SXI ELO 1316 CO XXECTEO TO PIN X7. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200G VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 
MAXIMUM GRID #2 VCLTAGE SEE J5—C❑ 

MAXIMUM GRID #3 VOLTAGE PIN #2 CONN EC7 Eo io PIN #7 AT 50 CKE7 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM NE6ATIVE OC GRID #1 VOLTAGE —55 VOLTS 

MAXIMUM PLATE DISSIPATION 3.4 WATTS 

MAXIMUM GRID #2 DISSIPATION: 
FOR VGlTA6ES UP TO 165 VOLTS 0.7 WATT 

FOR VOLTAGES BETWEEN 165 & 330 VOLTS SEE J5—C4 

DC COMPONENT MOST NOT E%LEED lOC VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE IOU 250 VOLTS 
GRID #3 VOLTAGE O O VOLTS 
GRID #2 VOLTAGE lOO ZOO VOLTS 
CATHODE BIAS RESISTOR 68 68 OHMS 
PLATE RESISTANCE (A PPROX.) 0.25 1.0 MEGOHM 
TRANSCONDUCTANCE 4 300 4 400 ItMHOS 
PLATE CURRENT 10,8 11 MA• 
GRID #2 CURRENT u.!} ly.2 MA. 
GRID #1 VOLTAGE (A PPROX.) FOR Gm = qp ILMHOS —20 —20 VOLTS 

—~`INDICAT ES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY S U. S. q. DECEMBER 1, 1961 PLATE #6j 41 



12 BA6 

12BA6 
PENTODE CONNECTION 

Et = 12.6 Volts 
Ecz 100 Volts 
Ec3 0 Volts 
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12BA6 
PENTODE CONNECTION 

Et = '12.6 Volts 
Eb = 250 Volts 
Ecz = 0 Volts 
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TENTATIVE DATA 12 BA7 

PLATE 
2086 

DCT. 1, 
1948 

TUNG•SOL 

HEPTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

THE 126A7 IS A CATHODE TYPE HIGH GAIN PENTAGRID CONVERTER IN THE SMALL 
J-PIN BUTTON CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS A COMBINED LOCAL 
OSCILLATOR AND MIXER AT HIGH FREQUENCIES, ESPECIALLY IN THE FM BROADCAST 
BAND. 

DIRECT INTERELECTRODE CAPACITANCES 
w ITH NO E%TERNAL SMIE LO 

GRID ■3 TO PLATE: (G3 TO P) MAX. 
GR iD ~i TO GRID i3: (Gi TO G}) MAX. 

GRID #'i TO PLA TE: (Gi TO P) MAX. 

GRID ii 70 CATHODE: (Gi TO K) 

GRID #'i TO ALL EXCEPT CATHODE: 
Gi TO (F1f GZy1Gg}G3}GS}P}IS) 

CATHODE TO ALL EXCEPT GRID ii: 
K TO (H}GZhGg}G3}GS}P}IS) 

RF INPUT; G~ TO (M}K}Gi}GZ6Gg}GS}P}IS) 

OSCILLATOR INPUT; Gi TO (H}K}GZhGg}G}}GS}P}IS) 
MIXER OUTPUT; P TO (H}K}Gi}GzdlGg}G}}GS}IS) 

RATINGS 
INTERPRETED AfC ORDING TO RYA STANDARD NB-210 

0.19 µµf 
0.1 µµf 
0.05 µµf 

3.3 µµf 

3.4 µµf 

4 µµf 

9.5 µµf 
6.7 µµf 
8.3 µµf 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 
MAXIMUM PLATE VOLTAGE 300 VOLTS 
MAXIMUM GRIDS /2 6 ,44 VOLTAGE 100 VOLTS 
MAXIMUM GRIDS k2 6 N4 SUPPLY VOLTAGE 3OO VOLTS 
MAXIMUM NEGATIVE GRID 43 VOLTAGE lOO VOLTS 
MAXIMUM POSITIVE GRID i13 VOLTAGE O VOLTS 
MAXIMUM GRID 15 h INTERNAL SH IEID VOL TAGEA O VOLTS 
MAXIMUM PLATE DISSIPATION 2 WATTS 
MAXIMUM GRIDS M2 6 i'4 DISSIPATION 1.5 WATTS 
MAXIMUM CATHODE CURRENT 22 MA. 

AINTER NAL SHIELD IPIMG f5 AMO NBI CONNECTED DIRECTLT TO GROUND. 

C ONTINUEO ON fOL LOWING PAGE 

l 

CO PV RIG NT 1948 BV TUNG~SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY, U.S.A. 



12BA7 TENTATIVE DATA 

TONG-SOL 

CONTINUED FR ON PNE CEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE - SEPARATE EXCITATION 
THE CXARA(TERISTICS SHOWN WITN SE KARATE E%CITATION 
C ORRESPONO vERY CLOSELY WITN THOSE OBTAINED IN A 
SELF-E%CITED OSCILLATOR CIRCUIT ORE RATING WITN ZERO 
BIAS. 

HEATER VOLTAGE 12,6 12,6 VOLTS 

NEATER CURRENT LSO 15O MA. 

PLATE VOLTAGE LOO 25O VOLTS 

GR 10'S /2 6 Y4 VOI TA GE LOO LOO VOLTS 
GRID rE3 VOLTAGE -1 -1 VOLTS 

GR IO i'S AND INTERNAL SMIELDA CONNECTED DIRECTLY TO GR OUND 

GRID l`i RESISTOR 2O OOO 2O OOO ON MS 

PLATE RESISTANCE (A PPR OX .J O.5 1 ME GOMM 

CONVERSION TRANSC OND UCTANCE 900 95O µMHOS 

PLATE CURRENT 3.6 3.B MA. 

GRIDS !2 6 !4 CURRENT 10,2 10 MA. 

GRID ei CURRENT 0.35 0.35 MA, 

TOTAL CATHODE CURRENT 1U,2 1U.2 MA. 

CONVERSION TRANSCONDUCTA NCE 
WITN EC} _ -20 VOLTS 3.5 3.5 µAANos 

A INTE RNAL SXIELD (PINS Nb AND WBI CON NE CTEO DIRECTLY TO GROUND. 

OSCILLATOR TRANSCONDUCTANCE 
NOT OSCILLATING 

GRID N3 VOLTAGE O VOLTS 

GRID ki VOLTAGE O VOLTS 
GRIDS N2 h N4 CONNECTED TO PLATE LOO VOLTS 
PLATE CURRENT 32 MA. 
TRANSCOND UCTA NCE BETWEEN GRID Ali h GR IDS #'2 6 /4 
CONNECTED TO PLATE B OOO µMHOS 

AMPLIFICATION FACTOR 16,5 

S INILAR PPPB RBNBRBNCB: Bxceyt for heater ratings si><i iar to BSB9I. 

~~ 

PLATE 
sat 

ucr. i, 
i9+s 

COPYRIGHT IpAB BY TUNG~SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U 5 A. 



l2BA7 

PINE 
2088 

O[T. 1, 
1948 

CI 

128A7 

Et = 12.6 Volts 
Eb = 250 Volts 
EC2 b EC4 = 100 Volts 
Ecs = 0 Volts 
Rgi = 20 000 Ohms 

Oscillator Voltage Ad- 
justed to give Grid ss 
current of 0.35 Ma. 

■ 
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12BA7 

I000 

Ek = 0 Volts RMS 

_ ~ 

\ 
900 —

I / ~ ~A ~ ~ 
~ S 12BA7 

\ l ` - SELF-EXCITATION 

~ 4 ---- Ef 12.6 Volts 

800' \ 

Eb 

Ecz 

250 Volts 
6 Eca = 100 Volts ~ 

/ ~ 
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Eca = -1 Volt 1 I 
Ecs = 0 Volts ~ 
Rq! = 20 000 Ohms 
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12 B A7 

PLATE 

2090 

O[T. 1. 

1948 
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126A7 
SEPARATE EXCITATION 

Ef = 12.6 Volts 
Eb = 250 Volts 
EC2 & EC4 = 100 Volts 
Ec~ _ —1 Volt 
Ecs 0 Volts 
Rgi = 20 000 Ohms 

Grid uiCurrent Varied by 
Adjustment of Oscillator 
Voltage. 

l a 
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GRiD #1 Icl) MILLIAMPERES 
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126D6 

TUNO.80t 

PENTODE 

3.. MINIATURE TYPE 

~.-4 COATED UNIPOTENTIAL CATHODE 
MAX 

I~ 
B 

T-52 MAx. 
I" 

MAX. 
—L 

cuss auLs 

HEATER 

12.6 VOLTS 0.15AMP. 

AC OR OC 

ANY MOUNTING POSITION 

aoTTOM vlEw 
MINIATURE BUTTON 

7 PIN BASE 

7BK 

THE 12BD6 IS A MINIATURE REMOTE—CUTOFF PENTODE DESIGNED FOR USE AS A 
RADIJ—FREQUENCY OR INTERMEDIATE—FREQUENCY AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (MAX.) 

INPUT 

OUTPUT 

V ITN VITNDUT 
SHIELD SHIELD 

0.005 0.004 µµf 
4.3 u.3 µµf 
5.0 5.0 µµf 

RATINGS 
INTERP 0.ETED ALLORDI NG TO RMA STANDARD Mg-210 

DESIGN CENTER VALUES 
NEATER VOLTAGE 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID 32 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID k2 DISSIPATION 

MAXIMUM CATHODE CURRENT 

12.6 VOLTS 

90 VOLTS 
9O VOLTS 

300 voLTs 
125 voLrs 
3.O WATTS 

O.4 WATT 

14 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 12.6 12.6 VOLTS 

HEATER CURRENT 0.15 0.15. 0.15 AMP. 
PLATE VOLTAGE ZOO 125 25O VOLTS 

GRID ~}} VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRlD k2 VOLTAGE 100 125 100 VOLTS 

GRID M1 VOLTAGE —1 —3 —3 VOLTS 

PLATE CURRENT 13 13 9 MA. 

GRID N2 CURRENT 5 5 3.O MA. 

PLATE RESISTANCE 0.15 0.18 O.H MEGOHM 

TR ANSCONDUCTANCE 2 550 2 350 2 OOO µMHOS 
VOLTAGE (APPROX.) ,GRID 

FOR Gm = 10 µMHOS —35 —45 —35 VOLTS 

--►INDICATES A CHANGE. 

MINDICATE$ AN ADDITION. 

 J 

TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NE• JERSEY. u. s_A. AUGUST 1, 195j PLATE Njjlg 



128D6 
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126D6 
PENTODE CONNECTION 

Et = 12.6 Volts 
EC2 = 100 Volts 
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PENTODE CONNECTION 

Ef = 1'2.6 Volts 
Eb = 250 Volts 

/ 

N
 

tl
1

 
V

 
G

 
U

I 
O

 
C

fl
O

 

(
I
b
)
 O
R 

GR
ID

 #
2
 (
IC
z
)
 M
IL
LI
AM
PE
RE
S 

g
 

_
 

N
N
 

O
 

O
 

O
 

1N
SC
DN
DU
CT
AN
CE
 
(
gm
)
 -
 M
IC

RO
MN

OS
 

EcZ = 100 Volts 

i 
/ 

b 

--- — 9m2 
/
J 

/ 

/~ 

• 
f 
~ 

f 

// 

~~ J 

x-20 

_ -~ 

~ -30 -25 0 -15 -10 -5 0
0 

GRID #I YOLTS 

~ 1 
i i I I i I 

PLATE s3319 AUGUST 1~ 1953 TU Nfr SOL ELECTRIC INC. ELECTRON TUBE DIVISION NE WANK •NEM JER SGf U.S •. 



12BE3 

TUNO•!OL 

DIODE 

COMPACTRON 

1.188" 
I-062 

t 
2.875°
MAX 

1 
T- 9 

W 

GLASS BULB 

i 
2.500"
2.250 

1 
BUTTON 

1Z PIN BASE ElY-70 

OUTLINE DRAWING 

JEDEC 9-60 

FOR TV DAMPING 

DIODE APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

NC K 

IC O O NC 

P ©~O IC 

NC 

NC ~~~w~ NC 

H 

BOTTOM VIEW 

H 

BASING DIAGRAM 
JEDEC 11GA ~ 

SOCKET TERMINALS 5,6,8 AND 9 
SHOULD NOT BE USED AS TIE POINTS, 
IT IS FURTHER RECOMMENDED THAT 

THE SOCKET CLIPS FOR 
THESE PINS BE REMOVED. 

THE 128E3 IS A COMPACTRON, SINGLE HEATER-CATHODE TYPE DIODE INTENDED FOR SERVICE 

AS THE DAMPING DIODE IN THE HORIZONTAL DEFLECTION CIRCUIT OF TELEVISION RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 128E3 IS IDENTICAL TO THE 68E3 
AND THE 178E3. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 10 pf 
PLATE TO CATHODE AND HEATER: P TO (K+H) 8.0 pf 
HEATER TO CATHODE: (H TO K) 3.4 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 12.6 VOLTS 600 MA 

HEATER WARM-UP TIME'A 11 SECONDS 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 600 -* 40 MA 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 
TOTAL DC AND PEAK 300 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELF.CTRIL INL., ELECTRON TUBE DIVISION, BLOONFIELD, Nf.W JERSEY, U.S.A. JULY 1,1964 PLATE 16893 



12BE3 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES B- SEE EIA STANDARD RS-239 

TV DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

PLATE DISSIPATION 6.5 WATTS 

STEADY STATE PEAK PLATE CURRENT 1200 MA 

DC OUTPUT CURRENT 200 MA 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP, Ib = 350 MA. DC 25 VOLTS 

A 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 809, OF ITS RATED VOLTAGE AFTER APPLYING d TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIME$ THE NOMINAL 

HEATER OPERATING RESISTANCE. 

B 

FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. 7HE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO EXCEEb 15 PERCENT OF A SCANNING CYCLE. 



12BE3A 

OUTLINE DRAWING 

JEDEC 9-60 

1.188°
1.062 

2.875 
MAX T- 9 

cLAss 

i 
2.500~~
2.250 

i 
BASE 12 PIN BUTTON 

JEDEC E12.70 

TUNG•SGL 

DIODE 

COMPACTRON 

BASING DIAGRAM 

JEDEC 12GA 

FOR TV DAMPING NC K 

DIODE APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 
H 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC I2GA 

SOCKET TERMINALS 5,6,8 ANO 9 
SHOULD NOT BE USED AS TIE POINTS. 
IT IS FURTHER RECOMMENDED THAT 

THE SOCKET CLIPS FOR 
THESE PINS BE REMOVED. 

THE 12BE3A IS A COMPACTRON, SINGLE HEATER-CATHODE TYPE DIODE INTENDED FOR SERVICE 

AS THE DAMPING DIODE IN THE HORIZONTAL DEFLECTION CIRCUIT OF TELEVISION RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS,THE 128E3A IS IDENTICAL TO THE 6BE3A 

AND THE 17BE3A. THE VOLTAGE DROP OF THIS TYPE IS LOWER THAN THAT OF THE 12BE3-

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 10 pF 
PLATE TO CATHODE AND HEATER: P TO (K + H) 8.0 pf 
HEATER TO CATHODE: (H TO K) 3.4 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 12.6 VOLTS 600 MA 

HEATER WARM-UP TIME SEE BELOW 11 SECONDS 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 600 * 40 MA 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 
TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

HEATER WARM'-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 80R OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER 
OPERATING RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SQL ELECTRIC INC., ELECTRON 1UBE OI VIS I'ON, BLOOMFI ELD, NF.W JERSEY, U.S.A.. JULY 1,1964 PLATE #7011 



12BE3A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

TV DAMPER SERVICE SEE BELOW 

PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

PLATE DISSIPATION 6.5 WATTS 

STEADY STATE PEAK PLATE CURRENT 1200 MA 

DC OUTPUT CURRENT 200 MA 

FOR OP ERATtON IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. THE DUTY 

CYCLE OF THE VOLTAGE PULSE MUST NOT EXCEED 1S PERC"cNT OF ONE SCANNING CYCLE. 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP, 16=350 MA. DC 225 VOLTS 



TENTATIVE DATA 12BE6 

TUNc•so~  ~ 

J 
J 

i 

!
C 

3" 

I~ 4 
MAX. 

1 2 8 
~~ MAx 

GLASS BULB 

HEPTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6t10~ VOLTS 0.15 AMP. 

AC OR .DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'J PIN BASE 

7cn 

THE 128E61S APENTAGRID CONVERTER USING THE 7 PIPJ bINIATURE CONSTRUCTION. 
IT IS INTENDED FOR SERVICE AS A COMBINr`_D OSCILLATOR AND MIXER IN 

SUPERHETERODYNE RECEIVERS. 

DIRECT INTER ELECTRODE CAPACITANCES 

WITH WITHOUT 
SHIELDA SHIELD 

MIXER GRID TO PLATE: (G3 TO P) MAX. 0.25 0.30 111J.f 
M IXER .GRID TO OSCILLATOR GRID; (G3 TO G1J MAX. 0.15 0.15 1111E 
RF INPUT: G3 TO (H}K+G1+G2&4}GS}P) 7,0 7.0 1J.Ilf 

OSCILLATOR INPUT: G1 TO (H}K}GZg~.}}G3}Gsi-P) S.Fj 5,5 u.µf 
MIXER OUTPUT: P TO (H}K}G1+G2&4}G3}GS) 13 $.O 11(.I.f 

OSCILLATOR GF210 TO CATHODE: (G1 TO K}GS) j,O 3.O 1111E 

6SCILLATOR OUTPUT: K TO ( H}G2&4'1"6 3
}P) 2O 15 1.111E 

OSCILLATOR GRID TO PLATE: (G1 TO P) MqX. 0.05 O.1 1111E 

AE%TE0.N AL SHIELD 1316 CONNECTED TO PIN 42. 

RATINGS ~ 
INTERPRETED ACCORDING TD DESI GM MAXIMUM SYSTEM 

HEATER VOLTAGE 12. 6t 1O`X VOLTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOC VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM GRIDS #2 AND #4 VOLTAGE 11O VOLTS 

MAXIMUM GRIDS #2 AND #4 SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE —55 VOLTS 

MAXIMUM POSITIVE DC GRID #3 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 1.1 WATT 

MAXIMUM GRIDS #2 AND #4 DISSIPATION 1.1 WATT 

MAXIMUM CATHODE CURRENT 15.5 MA. 

CTHE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

 J 
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12BE6 TENTATIVE DATA 

t TUN6•SOL 

CO NTI Nt1ED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE — SEPARATE EXCITATION B

HEATER VOLTAGE 
HEATER CURRENT 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRIDS #2, AND #4 VOLTAGE 

GRID #! VOLTAGE (OSCILLATOR GRID) RMS 

GRID #1 RESISTANCE (OSCILLATOR GRID) 

PLATE RESISTANCE (APPROX.) 

GRID #1 CURRENT (OSCILLATOR GRID) 
CONVERSION TRANSCONDUCTANCE 

PLATE CURRENT 

GRIDS #2 AND #4 CURRENT 

CATHODE CURRENT 

GRID #3 VOLTAGE FOR GC .= IO )LNnH OS (APPROX.) 
GRID #3 VOLTAGE FOR GC .= 100 lLMHOS (A PPROX.) 

12.6t1Q$ 
0.15 

100 250 
—1.5 —1.5 
100 IOG 

10 10 
20 000 20 000 

0.4 1.0 
0.5 0.5 
455 475 
2.6 2.9 
7.0 5.8 

10.1 10.2 
—30 —30 

—b —6 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

OHMS 

MEGOHMS 

MA. 

IAMHOS 
MA. 

MA. 
MA. 

VOLTS 

VOLTS 

BCXAR ACTER ISTI CS SNO WN ARE OBTAINED IN THE STANDARD RMA CO MVERSIOX COXOU CTANCE TEST SET WNI LM 
USES SEPARATE E%CITATION. TXE LN AR ACTERISTILS UMOER THESE CONDITIONS CORRE SP OXD VERY CLOSELY 
WITX TNOSE OBTAINED IN A SELF-E%CITED OSLILL AT ORY CIRCUIT OPERATING WITN ZERO BIAS. 

OSCILLATOR CHARACTERISTICS 
NOT OSCI LL ATINO 

GRID #3 VOLTAGE 

GRID #1 VOLTAGE (OSCILLATOR GRID) 
GRIDS #2 AND #4 CONNECTED TO PLATE 
TRANSCONDUCTA NCE BETWEEN GRID #1 

AND GRIDS #2 AND #4 CONNECTED TO PLATE 
AMPLIFICATION FACTOR BETWEEN GRID #1 

AND GR I.DS #2 AND #4 CONNECTED TO PLATE 

CATHODE CURRENT 

GRID #1 VOLTAGE (APPROX.) FOR Ib = 10 llA 

O VOLTS 

O VOLTS 

lOO VOLTS 

7 25O IJ MHOS 

20 
25 MA• 

—11 VOLTS 

SIMILAR TYPE REFERENCE: Except }ar heater ratings, the izBE6 is identi-
cal to the 6BE6. 



PLATE 
zo61 

Ac c. 2, 
1940 —§Q 

12BE6 

Ef 12.6 Volts 
Eb = 250 Volts 

Ecz ~ a 
= 100 Volts 

Rg~ 20 000 Ohms 

Oscillator Voltage Ad-
~usted to give Grid +rs 
Current of 0.5 Ma. 
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12BE6 (sBEs) 
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Rg1

P =Percentage 
Ek 

Ek =Voltage 
cillator-coil 
lion 
and 

E =Oscillator 
g between 

Grid. 

gc

12BE6 
E%CITATION 

= 12.6 Volts 
250 Volts 

~ a = 100 Volts 
- -1 Volt 
= 20 000 Ohms 

Ratio of 
to Ek + E9 where 

across Os-
Sec-

between Ground 
Cathode. 

Voltage 
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for values of Ek
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12BE6 
SEPARATE EXCITATION 

Ef = 12.6 Volts 
Eb = 250 Volts 
Ec2 ~ 4 = 100 Volts 
EC3 = -1.5 Volts 
R91 = 20 000 Ohms 

frid';Ci Current Varied 
Adjustment of Oscillator 
Voltage. 

by_ 

9c 
 la

_ 

~ 

_ 

0 25 0.50 0.75 I.00 
6RID NI MILLIAMPERES (Ic>.) 

10~ 

~ 

H 50 
DWe 

0 

Op 

r 

128E6 
SELF EXCITATION 

Ef = 12.6 Volts 
Eb = 250 Volts 
Ec2 ~ a = 100 Volts 
Ec} = 0 Volts 
R9i 20 000 Ohms 
Ici - 0.5 Ma. 

Conversion Gain = 
IF Output Volts 

.—

RF Input Volts to G3

61 62 ~3 O.w 
RESONANT LOAD IMPEDANCE - DE60NMS 

CO►TRIO NT ~~~ ry TUNO [OL lL LCTRIC INC. ELECTRONIC TV ~[ DIVISION NEW AR N. NEW JER9E V. V.E.A. 





12BF6 

TUNG•SOL  ~ 

_ 750 
MAX 

„ 

1.875 
MAX 

2.1~ 5 
MAX 

II I II 
GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

DOUBLE-DIODE TRIODE 
MINIATURE. TYPE 

COATED UNIPOTENTIAL CATHODE 

VOLTAGE AMPLIFIER 

AND 

DETECTOR 

ANY MOUNTING POSITION tlOTTOM VIEW 
BASING DI qG RAN 

J EDEC 1BT 

THE 126F6 IS A COMBINED LOW-MU VOLTAGE AMPLIFIER AND DOUBLE-DIODE DETECTOR 
USING THE 7 PIN MINIATURE CONSTRUCTION. THE LOW AMPLIFICATION FACTOR OF 
THE TRIODE PERMITS LARGE VALUES OF OUTPUT SIGNAL WITH LOW DISTORTION. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE SECTION: 

GRID TO PLATE: (G TO TP) 

INPUT: G TO (H+K) 

OUTPUT: TP TO (H+K) 

M ITHOUT 
SHIELD 

WITH A
SHIELD 

1. 1.9 pf 

1.8 1.9 pf 

0.7 1.2 pf 

DIODE SECTIOfI: 

#i DIODE PLATE TO GRID: (1DP TO G) MAX. 0.07 
#2 DIODE PLATE TO GRID: (2DP TO G) MAX. 0.06 
#2 DIODE PLATE TO HEATER AND CATHODE 0.95 
#1 DIODE PLATE TO HEATER AND CATHODE 0.66 

0.06 pf 
0.05 pf 

pf 

pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUNVALi;ES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 12.6 VCLTS 150 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 12. 6t 1.3 VOLTS 

CURRENT OPERATION 150E 15 MA. 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 

AE%TERNAL SHI ELD j16 CONNECTED TO PINM2. 

""~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

J 
T Ua.G-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFI ELD, NF.W JERSEY, U.S.A., JANU 0.ftY 1, 1962 PLATE ♦635u 



12BF6 i 
TUNO•SOL 

CONTINUED FRON PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 3OO VOLTS 

PLATE DISSIPATION 2.5 WATTS 

AVERAGE DIODE CURRENT EACH UNIT FOR 

CONTINUOUS OPERATION 1.O MA. 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE RESISTANCE 

TR ANSCONOUCTANCE 

PMPLIFICATION FACTOR 

PLATE CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

POWER OUTPUT 

DIODE CURRENT EACH PLATE WITH 10 VOLTS DC APPLIED (MIN.I 

250 voLTs 
—9 VOLTS 

8500 OHMS 
1900 µMHOS 

16 
9.5 MA. 

10000 OHMS 
6.5 PERCENT 

300 Mw. 

0.8 MA. 

1 
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123F6 

TRIODE UNIT 

Ef = _12.6 Volts 

100 200 300 
PLATE VOLTS 
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TRIODE UNIT 

Eq = 12.6 Volts 
Eb = -250 Volts 
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128F6 
EACH DIODE UNIT 

Ef = 12.6 Volts 

~ RMS Sin.al Input ~ 30 Volts ~ 

_ _ ~ 1~. .,r1~~ 

~ /i _ .ice ~  
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12BH7A 

ruNo•so~ 
DOUBLE TRIODE 

.875" 
' - MAX 

i 
2.375" 
MAX 

2.625" 
MAX 

VI II 

GLASS BULB 

MINIATURE BUTTON 

9PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC b-3 

FOR USE AS A VERTICAL 

DEFLECTION SWEEP.GENERATOR 

AND DEFLECTION AMPLIFIER IN 

T.V. RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9A 

THE 128H7A COMBINES TWO INDEPENDENT SEMI-HIGH PERVEANCE, MEDIUM-MU TRIODES IN THE 
9 PIN MINIATURE CONSTRUCTION. IT IS SUITABLE FOR USE AS A VERTICAL DEFLECTION SWEEP 
GENERATOR AND DEFLECTION AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION 
RECEIVERS WHICH USE PICTURE TUBES WITH WIDE DEFLECTION ANGLES. THERMAL CHARAC-
TERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING 
THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIM-
ILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH^ WITHOUT 
SHIELD SHIELD 

TRIODE UNIT 7 

GRID TO PLATE: G TO P 24 ~ 2.6 pf 
INPUT: G TO (H+K) 3.3 -► 3.2 pf 
OIJ"I- PUT: P TO (H+K) 20 -a 0.5 pf 

TRIODE UNIT 2 

GRID TO PLATE: G TO P 2.4 --► 2.6 pf 
INPUT: G TO (H+K) 3.3 ---► 3.2 pf 
OUTPUT: PTO (H+K) 2.0 - 0.4 pf 

COUPLING: #7 PLATE TO #2 PLATE 
0.6 

A 
WITH SHIELD p315 CONNECTED TO CATHODE OF UNIT UNDER TEST. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIY ISION, BLOOMFI ELD. NEW JERSEY, U.S.A.. JULY 1, 1962 PLATE #6520 



12BH7A 

TUNO•SOL  ~ 
CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESING MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 
WITH HEATER CONNECTION PARALLEL SERIES 

USING BASE PINS 9& 4+ 5 4& 5 

HE AT ER SECTIONS 

VOLTAGE 6.3 12.6 VOLTS 

CURRENT 600 300 MA. 

HEATER WARM-UP TIME 11 11 SECONDS 

HEATER SUPPLY LIMTS: 
VOLTAGE OPERATION 

CURRENT OPERATION 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
DC AND PEAK 

6.3+0.6 

600+40 

200 

100 
200 

-~ MAXIMUM RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

12.6+1.3 VOLTS 
300+20 MA. 

VOLTS 

VOLTS 

VOLTS 

VALUES ARE FOR EACH UNIT 

CLA 55 Al 
AMPLIFIER 

VER. DE F.B 
AMPLIFIER 

(VALUES ARE 
FOR EACH UNIT) 

DC PLATE VOLTAGE 300 450 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE ---- 1500 VOLTS 
(ABS. MAX.) 

PEAK NEGATIVE PULSE GRID VOLTAGE --- 250 VOLTS 
NEGATIVE DC GRID VOLTAGE -50 VOLTS 
CATHODE CURRENT 20 MA. 

AVERAGE CATHODE CURRENT 20 MA. 
PEAK CATHODE CURRENT 70 MA. 
PLATE DISSIPATION: 

EACH PLATE 3.5 (EA. UNIT) 3.SC WATTS 
BOTH PLATES 70 (EA. UNIT) 7.00 WATTS 

GRID CIRCUIT RESISTANCE: 
CATHODE BIAS 1.0 2.2 MEGOHMS 
FIXED BIAS 0.2.5 MEGOHM 

VALUES ARE FOR EACH UNIT 

VER. DEF.B 

OSCILLATOR ~ 

HOR IZON TALE 

DEF. OSC. ~ 

DC PLATE VOLTAGE 450 450 VOLTS 
PEAK NEGATIVE GRID VOLTAGE 400 600 VOLTS 
AVERAGE CATHODE CURRENT 20 20 MA. 
PEAK CATHODE CURRENT 70 300 MA. 
PLATE DISSIPATION 

EACH PLATE 3.5 3.5 WATTS 
BOTH PLATES 7.0 7.0 WATTS 

GRID CIRCUIT RESISTANCE: 
FIXED &AS GRID-RESISTOR, OR 
CATHODE BIAS 22 2.2 MEGOHMS 

'INDICATES AN ADDITION. 

-~ NDICATES A GRANGE. CONTINUED ON FO LLOW'ING PAGE 



12BH7A 

TUNG•SGL 

TYPICAL OPERATING CONDITIONS AND CHARACTERf6TICS 

EACH UNIT` 

PLATE RESISTANCE (APPROX.) 5300 OHMS 
PLATE CURRENT FOR GRID VOLTAGE OF -14 VOLTS 4 MA. 

GRID VOLTAGE (APPROX.) FOR PLATE CURRENT OF 
SOµA AT 250 VOLTS -23 VOLTS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 250 VOLTS 
GRID VOLTAGE -10.5 VOLTS 
AMPLIFICATION FACTOR 17 
TRANSCONDUCTANCE (EACH UNIT) 3100 µMHOS 
PLATE CURRENT (EACH UNIT) 11.5 MA. 
GRID VOLTAGE (APPROX.) FOR 

Ib =50µA AT Eb= 150 (EACH UNIT) -17 VOLTS 

gFOR OPERATION IN A 525-LINE 30-FRAME SYSTEM AS DESC RIOED IN 'STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION 3R0ACCASTING STATIONS; FEDERAL COMMUNICATYONS COMMISSION'. THE 
DUTY CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

`IN STAGES OPERATING WITH ;:RIG-LEAK 31 AS, AN ADE 3U ATE CATHODE-61AS RESISTOR OR OTHER SUI7-
A.'.Le McANS IS RE~UIR ED TO PROTECT THE TU:±~.: I:J THE AdSE NCE OF EXCITATION. 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEw JERSEY, U.S.A., JULY 1, 1962 PLATE #6521 



128H7A 

(TI = 10 TO 1 RATIO. MINIMUM 

PRIMARY IMPEDANCE 

18.000 OHHS AT 1000 C.P.S. 
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TENTATIVE DATA (68K6,26BK6)12BM(6 

PLATE 
2~3R 

EF e_ T 
1950 

3' 
. ~. 
MAX 

II I II 

23. 
8 

MAX 

2~ 

MAX 

GLASS BULB 

TONG-SOL 

DOUBLE-DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 

7 PIN BASE 

Ter 

THE 126K6 IS A HIGH—MU DOUBLE DIDDE TRIODE USING THE 7 PIN ,MINIATURE 
CONSTRUCTION. .THE HIGH PERVEANCE DIODES GIVE GOOD RECTIFICATION EFFI—
CIENCY AT LOW SIGNALS AND THE DIODE SHIELDING REDUCES UNDESIRABLE AUDIO 
COUPLING BETWEEN DIODES AND TRIODE. 

DIRECT INTERELECTRODE CAPACITANCES 

V ITNOUT 
SHIELD SMI 

VITN A
ELD 

DIODE >ti OR DIODE !2 TO CATHODE: (SP OR 2P TO N) 1 1 µµf 
DIODE !1 TO GRID: (iP TO G) 0.013 0.01 µµf 

AWITM RNA GNIELD f916 CONNECTED TO CATN OD E. 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD NR-210 

HEATER VOLTAGE 12.6 VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE 9O VOLTS 
MAXIMUM PLATE VOLTAGE 300 VOLTS 
MAXIMUM POSITIVE DC GRID VOI TAGE D VOLTS 

AVERAGE DIODE CURRENT EACH PlA7E WITH 10 VOLTS DC APPLIED 4 MA. 

MAXIMUM DIODE CURRENT EACH PLATE FOR CONTINUOUS OPERATION 1 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 12.6 voLTs 
HEATER CURRENT LSO 150 MA. 
PLATE VOLTAGE 100 250 voLrs 
GRID VOI TAGE —1 —2 VOLTS 
PLATE CURRENT 0.5 1.2 MA. 

PLATE RESISTANCE 80 000 62 500 oHMs 
T RANSCONDUCTANCE 1 250 1 60D µMHOS 

AMPLIFICATION FACTOR 100 100 

COPY RIG NT IPSO BY TUNG-BOL LAMP WORKS INC. EL FC TRONIC TUBE DIVISION NEWARK. NEW JERSEY. U. 5. A. 



12BK6 (ssKs,zseKs)~ 

II{Ki 
TRIODE UNIT 

Ef = 12.6 Volts 
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E ACM DIODE UNIT 

Ef 12.6 Volts 
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12BL6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

3~ 
4_ 

~M~ 

I~ e 
MAX. 

2 
I.. 
8 

X.~ 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE ET-1 

OUTLINE DRAWING 

J ED EC 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING Oi AG RAM 

J ED EC TBN 

~ THE 12BL6 IS A REMOTE CUT—OFF PENTODE WITH A UNIPOTENTIAL CATHODE IN THE 
7—PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE AS AN RF OR IF 
AMPLIFIER WHERE THE HEATER, PLATE AND SCREEN GRID POTENTIALS ARE OBTAINED 
DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID~TO PLATE: (MAX.) 

INPUT: 

OUTPUT: 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

N ITH 
SHIELD 

0.006 
5.5 
4.8 

pf 
pf 
pf 

MAXIMUM HEATER -CATHODE VOLTAGE YjO VOLTS 

MAXIMUM PLATE VOLTAGE j0 VOLTS 

MAXIMUM GRID #~ VOLTAGE jD VOLTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE lO ME GOHMS 

TNIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE HEATER IS TN EREFORE OEGIGXED TO OP ER A7E OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOU XTER EO 
IN THIS SERVILE. THE MAXIMUM RATINGS OF THE TUOE PROVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH 
THAT THE TUBE WILI WITNST AND TXE WIDE VARIATION - IN SUPPLY VOLTAGES. 

®NITH SHIELD W316. 

~ INDICATES A CHANGE. 

CONTINUED ON FOLIOWI NG PAGE 

 J 
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1266 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE I2. E) VOLTS 

GRID #3 VOLTAGE O VOLTS 

GRID #2 VOLTAGE I2. E) VOLTS 

GRID #1 VOL7AGE A -O. EJS VOLTS 

PLATE CURRENT 1 350 µAMPS 

GRID #2 CURRENT 5OG µAMPS 

PLATE RESISTANCE (APPROX.) .5 ME GOHM 

TRANSCO NDUCTANCE U 1 35O µMHOS 

GRID S1 VOLTAGE (APPROX.) 

FOR Gmg = 10 µMHOS -6.O VOLTS 

GRID #1 & #3 VOLTAGE (APPROX.) 

FOR G 6 = 10 µMHOS -5.O VOLTS 
m 

A AVERAGE LONT ACT POTEMTI AL OE VELOPED ACROSS A 2.2 MEGOMM GRID RESISTOR. 

BFROM GRID •1 TO PLATE. 

~CONN ECTED TO CATNODE AT SOCKET. 
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TUNO•SOL 

PENTODE 
MINIATURE TYPE 

3' r~~ , 
2 3~ e ~ 
MAx i

2~ 
MAX. 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-i 

COATED UNIPOTENTIAL CATHODE 

GATED—BEAM DISCRIMINATOR 

FOR FM AND INTERCARRIER 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 
P 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC IDF 

G3 

THE 12BN6 IS A GATED BEAM DISCRIMINATOR TUBE USING THE MINIATURE CON—

STRUCTION. IT IS CESIGNED TO PERFORM THE COMBINED OPERATION OF DETECTOR 

AND AUDIO—VOLTAGE AMPLIFIER IN FM RECEIVERS. A UNIQUE DESIGN, MAKING USE 

OF THE ELECTROSTATIC BEAM DEFLECTION PRINCIPLE, RESULTS IN VERY EFFICIENT 

LIMITING AS WELL AS PROVIDING FOR FM DETECTOR AND AMPLIFICATION. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAI SHI ELO 

GRID k1 TO ALL 

GRID k3 TO ALL 

GRID ki TO GRID k5 (MAX.) 

4.2 

3.3 
0.004 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

pf 
pf 
pf 

AVERAGE CHARACTERISTICS 12.E VOLTS 15Q `rA• 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 
150±I5 MA' 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK 2QQ VOLTS 

HEATER WARM- UP TIMf (APPROX.)~ II SECONDS 

'LN EA TER WAp M-UP TIME IS DE FIN EO AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACN 
RO¢ OF 1T5 RATED VOLTAGE AFTER APPLYING 4 TIMES RATED MEAT EP VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEAT Efl OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI EID. NEW JERSEY, U.S.A., SEPTEMBER 1, '_961 PLATE W6266 



12BN6 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS r 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE SUPPLY VOLTAGE 33p VOLTS 

GRID VOLTAGE 11O VOLTS 

PEAK POSITIVE LIMITER—GRID VOLTAGE 6O VOLTS 

DC CATHODE CURRENT 13 MA. 

TYPICAL OPERATING CHARACTERISTICS 

LIMITER-DISCRIMINATOR SERVICE 

INPUT—SIGNAL CENTER FREQUENCY 10.7 lO,) 4.5 MEGACYCLES 

FREQUENCY DEVIATION f]5 ±j5 t2j KCYC LES 

PLATE—SUPPLY VOLTAGE 85 285 2]Q VOLTS 

PLATE VOLTAGE 63 122 121 VOLTS 

ACCELERATOR VOLTAGE 55 ZOO lOO VOLTS 

CATHODE—BIAS RESISTOR 2OO- 4OO 2OO- 4OO 2OO- 4OO OHMS 

(VARIABLE) 'A

PLATE LOAD RESISTOR 85000 330000 330000 OHMS 
PLATE LINEARITY RESISTOR 47O 1500 lOOO OHMS 

INTEGRATING CAPACITOR 0.002 0.001 0.001 µ£ 

COUPLING CAPACITOR 0.25 0.01 0.25 µf 

MINIMUM SIGNAL VOLTAGE FOR 

LIMITING ACTION, RMS 
B 

1.25 1.25 1.25 VOLTS 

DC PLATE CURRENT 0.25 0.49 0.44 MA. 

ACCELERATOR CURRENT 4.1 9.S lO MA. 

INPUT SIGNAL LEVEL FOR 

AM REJECTION ADJUSTMENTA 1.25 2.O Z.O VOLTS 

AM REJECTION AT Esi g=2.OV., RMS 31 2O 25 DECIBELS 

AM REJECTION AT Esi q=3.OV., RMS 30 29 _30 DECIBELS 

TOTAL HARMONIC DISTORTION 2.O 1.6 i.S PERCENT 

PEAK AUDIO OUTPUT VOLTAGE 6.O 1E.6 16.8 VOLTS 

'THE CA TXODE RESISTOR SHOULD BE ADJUSTED FOR MAXIMUM AM REJECTION IN THE OUTPUT OF LIMITER-
DISCRIMINATOR STAGE AT THE SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED WITH AN APPLIED 
SIGNAL CONTAINING j0-PERCENT AMPLITUDE MODULATION AND j0-PERCENT FREQUENCY MO DUlATION. 

BAT SIGNAL LEVELS ABOVE SPECIFIED VALUE, LIMITING IS WITHIN t2 DECIBELS. 

ADEQUATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GRJD AND THE QUAD RATURE GRID MUST BE USED 
TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QU AO RATU RE GRID. 

S TAN DARO DE-EM PH AS EIS REQUIREMENTS FOR FM ARE INCLUDED. 

THE 0 OF THE QUADRATU RE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEVELOP A MINIMUM OF MVO LTS IRNS1 
SIGNAL WITH 2 VOLTS (RM 51 OF THE CENTER-FREQUENCY SIGNAL APPLIED TO THE LIMITER GRID. IT IS 
RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF 10 uµ f. THE CAPACITANCE MAY BE CON POSED OF 
TUBE INPUT CAP0.CI TANCE~ STRAY CAPACITANCE. AND DISTRIBUTED CAPACITANCE, AS WEII AS PHYSICAL 
CAPACITANCE. 

~ INDICATES A CHANGE. 



12BN6 

3 

12BN6 
Ef = 12.6 Volts 
Eb = 60 Volts 

Eacc = 60 Volts 

0 

~~;
Squad - +3 

+2 +1 

0 

—1 

+10 +20 

LIMITER GRID VOLTS 

+30 +40 

1 

 J 
T UNG-SOL ELECTRIC INC., ELECTRON TUDE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A.• SEPTEMBER i, 1961 PLATE W6261 
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TENTATIVE DATA 126Q6GT 

3•
I~ 

MAX. 

T-9 3 5" 
6 

MAx. 
• 3 e• 

MAX. 

r 1
32 ~ 

MAX. 

GLASS BULB 

TUNG•SOL 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

7 PIN OCTAL 

6AN 

THE 12B GT IS A BEAM PENTODE DESIGNED FOR USE IN 600 MA. SERIES HEATER 
OPERATE RECEIVERS. IT IS SPECIFICALLY INTENDED FOR USE AS A HORIZONTAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS USING MAGNETIC DEFLECTION. 
THE PLATE IS BROUGHT OUT TO A TOP CAP FOR ISOLATION OF THE HIGH VOLTAGE 
AND CONVENIENCE IN A CIRCUIT LAYOUT. ITS ELECTRICAL CHARACTERISTICS ARE 
SUCH AS TO PROVIDE GOOD PERFORMANCE WHERE THE SUPPLY VOLTAGES ARE 
LIMITED. THERMAL CHARACTERISTICS OF THE HEATER HAVE BEEN CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE SIMILLARLY CONTROLLED. 
EXCEPT FOR HEATER RATINGS, IT IS IDENTICAL TO THE 6BQ6GT. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K}G2}BP) 

OUTPUT: P TO (HTK}G2}BP) 

0.6 µµf 
15 µµf 
7.5 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTE0. SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIERA

HEATER VOLTAGE 12.6 VOLTS 

MAXrI MUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

lOO VOLTS DC 
TOTAL DC ANO PEAK ZOO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST } POWER SUPPLY) 550 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 5 500 VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 250 VOLTS 

MAXIMUM PLATE DISSIPATIONS 11 WATTS 

MAX fMUM PEAK NEGATIVE GRID fi VOLTAGE jOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 175 VOLTS 

MAXIMUM GRID !2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID N1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MA%IMUM BULB TEMPERATURE (AT HOTTEST POINT) 2200 CENTIGRADE 

HEATER WARM- UP TIME (APPROX.)"` ].1 .0 SECONDS 

A FOR OPERATION IM A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IX •STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS: FEDERAL CONNUMICATI ONS COMMISSION". THE DUTT 

CT CLE OF THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SCANNING CYCLE. 

BIN STAGES OPER ATIXG WITH GRID-LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITA Ti ON. 

# HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

801 OF ITS RATER VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT [0X5157(1 NG 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE Or Vf.L UE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE 

CONTINUED ON FOLL OWI MG PAGE 

 J 
TU MG-SO L, ELECTRIC INC. ELECTRON TUBE DIVISION BLOONfIEL O. NEW JERSEY. U.S.A. AUGUST 1, 1954 PLATE Wj919 



128Q6GT TENTATIVE DATA 

TUNG•SOL 

C ONTINUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITfONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 VOL7S 

NEATER CURRENT U.() AMP. 

PENTODE CONNECTION:C - 

PLATE CURRENT 55 MA. 

GRID #2 CURRENT 2.1 MA. 

TRANSCONDUCTANCE 5 5OO ,V.MHOS 

PLATE RE SISTANCE 20 ~~~ OHMS 

ZERO—BIAS:D

PLATE CURRENT 225 MA. 

GRID #2 CURRENT 25 MA. 

CUT—OFF:E

GRID #i VOLTAGE (APPROX.J —46 VOLTS 

TRIODE AMPLIFICATION FACTORF 4.j 

CWITH Eb = 250 VOLTS, ECp = 150 VOLTS ANO EC1 —22.5 VOLTS. 

DWITN Eb = 60 VOLTS AND ECp = 150 VOLTS. 

E FOR Ib = 1 MA. WITH Eb = 250 VOLTS ANO ECp = 150 VOLTS 

FWITN Eb = ECp = 150 VOLTS AND EC1 = —22.5 VOLTS. 

INDICATES A CHAX GE OR ADD-I TION. 

1 

PLATE Wj920 AUGUST 1~ 1954 TU NG—SOL ELECTRIC IND. EIE CTRON TUBE DIVISION BL OUMFIEL D, NEW JERSEY. U.S.A. 



128Q6GT 

126QGGT 
PENTODE CONNECTION 

Ef =12.6 Volts 
ECz = 100 Volts DC 
  Ib 

Icz 
y 200 
W 
OC 
W 
d 
S 
t 

J 

-~ 150 
s 

U 

~ ~DO 

O 

LIC 
U' 

C 
O 

50 
a 

-10 

— -15 

\ -^~~  20  
_   Ecl = 0 _-TO 

50 100 150 200 250 300 350 
PLATE VOLTS 

Illlll 

~, 250 
W 
oc 
w 
a 
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00 

12BQGGT 
PENTODE CONNECTION 

Ef =12.6 Volts 
Ecz = 150 Volts 

50 

DC 

 Ib 

 I C2 

1/~ 

I O

Eci~ 

150 200 
PLATE VOLTS 

250 

i 
B 

15 

-20 

300 

TU MG-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BLOOMFI EL D. NEW UERSET~ U.S.A. AUGUST 1, 1954 PLATE X39 P1 





TENTATIVE DATA 

7" 
8 
MAX. 

III II 

IS" 
1 16 
MAX. 

3" 
2 16 
MAX. 

i 

GLASS BULB 

128R7 

  TUNG•SOL  ~ 

DOUBLE DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
SERIES PARALLEL 

12.6 VOLTS 6.3 VOLTS 
0.225 AMP. 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

THE 12BR7 CONTAINS TWO HIGH PERVEANCE DIODES AND A MEDIUM-MU TRIODE IN 
ONE ENVELOPE USING THE 9 PIN MINIATURE CONSTRUCTION. THE DIODES HAVE 
A COMMON CATHODE WHICH IS INDEPENDENT OF THE TRIODE CATHODE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH SMI EID *ji5 

TRIODE INPUT: G TO (H}K) 

TRIODE OUTPUT: P TO (H}K) 
GRID TO PLATE: G TO P 

DIODE INPUT: D TO (K}H) EACH DIODE 

2.8 
1.0 
1.9 
2.0 

uu f 

uuf 

uuf 

uuf 

RATINGS 
I NT ERPRETEO ACC O~RDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE j2.6 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK 2OO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

DC AND PEAK ZOO VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE -5O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM PEAK INVERSE DIODE VOLTAGE 3OO VOLTS 

MAXIMUM PEAK DIODE CURRENT 6O MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER - TRIODE SECTION 

HEATER VOLTAGE 12.6 6.3 12.6 6.3 VOLTS 
HEATER CURRENT 0.225 0,45 0.225 0.45 AMP. 

PLATE VOLTAGE ZOO 25O VOLTS 

CATHODE BIAS RESISTOR 27O ZOO OHMS 

PLATE CURRENT 3.~ lO MA. 

PLATE RESISTANCE 15 OOO lO 9OO OHMS 

TRANSCONDUCTANCE 4 000 5 5OO ~1.MHOS 

AMPLIF FCATION FACTOR 6O 6O 
GRID VOLTAGE (APPROX.) FOR Ib 10 uA. —S -12 VOLTS 

DIODE SECTION 
AVERAGE DIODE CURRENT WITH 5 Vdc APPLIED (EACH SECTION) 17 M4. 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BI OOMFI ELD, NEw JERSEY, U.S.A. JUNE 1, 1955 PLATE W4jB0 
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Csew4) 12BW4 

ruNo•ao~ 

DOUBLE DIODE 

MINIATURE TYPE 

8 
MAX. 

2'3~IMAX. 

2 5•' 
8 

MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 450 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 

9 PIN BASE 

9Dd 

THE 128W4 IS A MINIATURE CATHODE TYPE FULL WAVE RECTIFIER FEATURING 
RELATIVELY HIGH OUTPUT CURRENT CAPABILITIES. EXCEPT FOR HEATER RATINGS 
IT IS IDENTICAL TO THE 6BW4. 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN CENTER SYSTEM 

RECTIFIER SERVICE 
HEATER VOLTAGE 12.6 VOLTS 

M AX IMUM PEAK INVERSE PLATE VOLTAGE 1275 VOLTS 

IAAXIMUM AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) 
(SEE RATING CHART #1) 450 VOLTS 

MAXIMUM DC OUTPUT CURRENT SEE RATING cnART tl 
MAXIMUM STEADY STATE PEAK PLATE CURRENT EACH PLATE 
(SEE RATING CHART #2) 350 MA. 

MAXIMUM TRANSIENT PEAK PLATE CURRENT EACH PLATE 
(SEE RATING CHART #3) 2.O AMP. 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE S DC 45O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS)A

FILTER INPUT CAPACITOR 

FILTER INPUT CHOKE 

EFFECTIVE PLATE SUPPLY RESISTANCE EACHPLATE 

OC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT 
TUBE VOLTAGE DROP 

TUBE CONDUCTING: 
100 MA. EACH PLATE 

AAC PLATE VOLTAGE IS MEASURED WI TnDUT LOAD. 

CAPACITOR 
INPUT 
FILTER 

CNOKE 
INPUT 
FILTER 

12.6 12,6 

450 450 

325 450 
40 -- 

lO 
H2 -- 

lOO 100 
330 360 

4O 4O 

VOLTS 

MA. 

VOLTS 
of 
HENRYS 

OHMS 

MA. 

VOLTS 

VOLTS 

tUN G—GOL ELECTRIC INC. ELECTRON TUBE OI VI 510.11 Bl00MEIEL O. MEW JERSEY. U.S.A. SEPTEMBER 1, 1955 PLATE f4451i 
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CAPACITOR INPUT 

BASED ON STEADY 
STATE PEAK PLATE 
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CAPACITOR INPUT 

BASED ON TRANSIENT 
 PEAK PLATE CURRENT 
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TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D, NEW JERSEY. U.S.A. SEPTEMBER 1. 1955 PLATE N4457 





TENTATIVE DATA 128X6 

2 3" 
8 

MAX. 

2 5•' 
8 

M 
I
AX. 

i1 

GLASS BULB 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

9A0 

THE 128X6 IS A PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS DE-
SIGNED FOR USE AS AN R.F., I.F. OR A VIDEO AMPLIFIER OR MIXER IN TELE-
VISION RECEIVERS. EXCEPT FOR HEATER RATINGS, THE 128X6 IS IDENTICAL TO 
THE 38X6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO ALL OTHER ELEMENTS EXCEPT ANODE 

PLATE TO ALL OTHER ELEMENTS EXCEPT GRID #1 
PLATE TO GRID #i (MAX.) 

PLATE TO CATHODE (MAX.) 

GRID #2 TO ALL OTHER ELEMENTS 

GRID #2 TO GRID #1 

GRID #1 TO HEATER (MAX.) 

CATHODE TO HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN LENT ER SYSTEM 

7.5 µµf 
3.3 µµf 

0.007 µµf 
0.012 µµf 
5.4 µµf 
2.6 µµf 

0.15 w~f 
5 µµf 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM PLATE VOLTAGE 25O VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM GRIU #2 VOLTAGE WITH COLD CATHODE 550 VOLTS 

MAXIMUM GRID #2 VOLTAGE 250 VOLTS 

MAXIMUM GRID #2 DISSIPATION 0.7 WATTS 

MAXIMUM GRID #2 DISSIPATION AT PLATE DISSIPATION < 1.8 WATTS O.9 WATTS 

MAXIMUM CATHODE CURRENT 15 MAMPS 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM VOLTAGE BETWEEN CATHODE AND HEATER 15O VOLTS 

,MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 2O OOO OHMS 

L ONTINUEU ON FOLLOWING PAGE 

~ J 
T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, Bl00MFIELD, N_W JERSEY. U.S.A., JULY 1, 1960 PLATE W5905 



12BX6 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECED I NG PAGE 

TYPICAL GPERATtNG CONDITIONS AND CI;ARACTERISTICS 

R.F. AMPLIFIER 

HEATER VOLTAGE 1Z.6 1Z.6 1Z.6 VOLTS 

HEATER CURRENT O.IS 0.15 0,15 AMP. 

PLATE VOLTAGE 1]O ZOO Z5O VOLT:: 

GRID #} VOLTAGE O O O VOLT 

GRID #2 VOLTAGE 1]0 ZOO Z50 VOLTS 

GRID #i VOLTAGE -Z.O - Z.55 - 3.5 VOLTS 

PLATE CURRENT lO 1O lO MAMPS 

GRID #2 CURRENT Z.5 2.6 Z.8 MAMPS 

T RANSCONDUCTANCE ]4OO ]lOO 6800 µMHOS 

PLATE RESISTANCE O.5 0.55 0.65 MEGOHM 

AMPLIFICATION FACTOR OF 

GRID #2 WITH RESPECT TO GRID #1 7O 5O 5O 
EQUIVALENT NOISE RESISTANCE lOOO liOO IZOO OHMS 

INPUT RESISTANCE AT FREQUENCY - 

50 MC (PIN 1 CONNECTED TO PIN 3) ZO OOO 1Z OOO LS OOO OHMS 

OBSERVATION 

WHEN USING THE 12B XF 4S VIDEO AMPLIFIER THE AMPLIFICATION BETWEEN THE INPUT GRID OF THE 12B%A 

AND THE INPUT OF THE CATHODE RAY TUBE SM OU LD NOT EXCEED A VALUE OF 25, IN ORDER TO PREVENT 

MICRO PHONIC EFFECT. 



12 BY 7A 

TUNG•SOL 

e7s" 
A MAX 

1` 
2.375°
MAX 

2.625" 
MAX 

I I I I I 

GLASS BULtl 

MINIATURE BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 
JEDEC 6-3 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.6±1.3 VOLTS 6.3 VOLTS 

300 MA 600±40 MA. 

AC OR DC 

ANY MOUNTING POSITION 

FOR 12.6 VOLT OP Ek ATION APPLY HEATER 
VOLTAGE BETWEEN PINS #5 AND #4. FOR 
b.j VOLT OPERATION APPLY NEATER 
VOLTAGE BETWEEN PIN #b AND PINS # 4 
AND #5 CONNECTED TOGETHER. 
CONTROL OF NEATER CNAk ACTERI STICS 
APPLIES ONLY TO 600 MA. HEATER 
CONNECTION• 

I S,G 3 

BOTTOM VIEW 

eA;ING DIAGRAM 

JEDEC 98F 

THE 12BY7A IS A HIGH TRANSCONDU CTANCE PENTODE USING THE 9-PIN MINIATURE CONSTRUC-

TION. IT IS DESIGNED FOR SERVICE AS A VIDEO Ah".PLIFIER WHERE THE PLATE SUPPLY VOLT-

AGE IS LOW AND LARGE OUTPUT VOLTAGES ARE P.EQUIRED V+ITH LO~^i VALUE OF PLATE LOAD 

RESISTORS. THE P..b1AL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEAT-

ER VOLTAGE SURGES DURING THE VvA RM-UP CYCLE ARE MIN I:dZED PROVIDED IT IS USED WITr~. 

OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH XO EXTERNAL SHIELD 

GRID #1 TO PLATE: G1 TO P 

INPUT: G1 TO (H}K}G2}G3g~ 15) 

OUTPUT: P TO 
(H}K}G2}G3

&IS) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

0.063 pf 

10.2 pf 

3.5 Pf 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM PLATE SUPPLY VOLTAGE ---► 3'~ VOLTS 

MAXIMUM NEGATIVE OC GRID #1 VOLTAGE y 55 VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID #3 VOLTAGE U VOLTS 

MAXIMUM GRID #2 VOLTAGE —i 19O VOLTS 

MAXIMUNA PLATE DISSIPATION —► 6.5 WATTS 

MAXIMUM GRID #2 DISSIPATION --► 1.2 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: O. ZS MEGOHM 

MA FIXED BIAS OPERATION 0.25 MEGOHM 

CATHODE BIAS OPERATION ~ 1 MEGOHM 

HEATER WARM—UP TIME ~APPROX.). 11.0 SECONDS 

ANEATER WARM—UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80'L OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE NEATER IN SERIES WI TN A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OP ER ATIXG 
RESISTANCE. 

.~ INDICATES A CHAND E. 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC. ELECTRON TUBE OIVI SION BL OOMFIEID, NEW JERSEY. U.S.A. JULY 1, 19 fit PLATE #A522 



12 BY 7A 

TUNO•sOL 

CONTINUED FROM PRECEGING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 250 VOLTS 

GRID #2 VOLTAGE 180 VOLTS 

CATHODE RESISTOR 100 OHMS 

PLATE CURRENT 26 MA. 

GRID #2 CURRENT 5.7 MA. 

PLATE RESISTANCE 93 000 OHMS 

TRANSCONDUCTANCE 11 000 µMHOS 

AMPLIFICATION FACTOR 1 035 
GRID #i VOLTAGE FOR Ib = 20 µA. 11.6 VOLTS 

TRIODE AMPLIFICATION FACTOR 28.5 
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12BZ6 

TUNo•so~ 

_.750_ 
MAX 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

1.875 HEATER 
MAX 

2125 12.6 VOLTS 0.15 AMP. 

MAX AC OR DC 

ANY MOUNTING POSITION i ~~ ~ ~~ 
CLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 7CM 

THE 12BZ6 IS A HIGH TRANSCONDUCTANCE, SEMI—REMOIE CUT—OFF, PENTODE 
AMPLIFIER. IT IS DESIGNED FOR SERVICE AS AN AUTOMATIC GAIN CONTROLLED IF 

- AMPLIFIER IN 150 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS• 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 
OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6BZ6. 

DIRECT INTERELECTRODE CAPACITANCES 

VITN A VITHOUT 
SHIELD SHIELD 

GRID TO PLATE: G1 TO P (MAX.) .015 .025 of 

INPUT: G1 TO (H+K+G2+GS+IS) 7.O 7.O of 

OUTPUT: P TO (H}K+GZ}G3}IS) 3.O 2.O f 

AE%TERNAL SHIELD W9 L6 CONNECTED TO CATHODE AT SOCKET. 

RATINGSB
INTERPRETED ACCORDING TO DESIGN LEN TER VALUES 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 
TOTAL DC 4ND PEAK '2OO VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CURVE 

MAXIMUM PLATE DISSIPATION 2.3 WATTS 

MAXIMUM GRID #2 DISSIPATION D.55 WATT 

MAXIMUM GRID #2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

SIN DICAT ES A CHANGE. 

CONTINUED OM FOLLOWING PAGE 

2 

TU NG-SOL EI ECTRIC INL. EI ECTRON TUBE OIVI SIOX BL OOMEI EL O, NEW JER SET, U.S.A. JANUARY 1, 1962 PLAtE W6j65 



12BZ6 

~  TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 1'25 VOL TS 

GRID N2 VOLTAGE 125 VOLTS 

GR b y} VOLTAGE PIN x7 CONNECTED TO PIN y2 AT SOCKET 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.) G.26 ME GOHM 

TRANSCONDUC7ANCE B OOO µMHOS 

PLATE CURRENT 14 MA. 

GRID k2 CURRENT 3.6 MA. 

GRID #!1 VOLTAGE (APPROX.) FOR Gm = 50 uMHOS -19 VOLTS 

TRANSCONDUCTANCE (EC1-- 4.5 V• ~ RAC=p) 7OO µMHOS 

8 
DESIGN MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED wITX RESPECT TO BOGIE TUBES AT WXICry 
S ATI SFALTOR7 TUBE LIFE CAM BE E%PELTED TO OCCUR IN THE TTPES OF SERVICE FOR wMICM TXE TUBE IS 
RATED. THEREFORE, THE EQUIPMENT DESIGNER NUST EST ABLI SM THE CIRCUIT DESIGN SO TryAT INITIALLY 
AMD THROUGHOUT EQUIPMENT LIFE NO DESIGN MAXIMUM VALUE 15 EZOEEDED WITry A BOGIE TUBE UNDER TXE 
WORST PROBABLE OPERATING CONDITIONS wllry RESPECT TO SUPPl 7-VOLTAGE VARIATION, EOVIPNENT COM-
PONENT VARIATION, EQUIP KENT CONTROL ADJUSTMENT. lO AD VARIATION. AND ENVIRONMENTAL CONDITIONS.  J 

1 
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12C5 

TUNo•so~ 

BEAM PENTODE 
MINIATURE TYPE 

GLASS BULB 

COATED UNIPOTENTIAI CATHODE 

HEATER 

12.6 VOLTS 0.6t6~ AMP, 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

7CV 

THE 12C5 IS A BEAM POWER AMPLIFIER USING THE 7 PIN MINIATURE CONSTP,UC—
TION. BECAUSE OF ITS HIGH POWER SENSITIVITY AT LOW PLATE—SCREEN VOLTAGE 
IT IS PARTICULARLY ADAPTABLE TO AC/DC RECEIVER APPLICATIONS IN 600 MA. 
SERIES HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF 
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIb11LARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP 
TIME IT IS IDENTICAL TO THE 5005• 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI iX NU ExTER XAL SMI EID 

GRID #1 TO PLATE 

INPUT 

ou7PUT 

RATINGS 
I NTERPfl ETED ACCORDING TO OESI GN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 
MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

CATHODE BIAS 

FIXED BIAS 
MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) 

HEATER WARM—UP TIME (APPR OX.)B 

o . 6'-
13.0 ~ 

8.5~—

uu. f 
uuf 
uu f 

12,6 VOLTS 

200 voLTs 

LOO VOLTS 

ZOO VOLTS 

135 voL Ts 
117 VOLTS 

6 ♦— WATTS 
1.25 WATTS 

O *  VOLTS 

O.5 MEGOHM 

O.1 MEGOHM 

220— °c 
11.0 SECONDS 

11E ATER WARN-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOI TAGE ACROSS THE NEATER 70 REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLTING 4 TINES RATED NEATER VOLTAGE TO A CI RCUIi CONSISTING 
OF THE TUBE NEATER IN SERIES WITN A RESISTANCE OF VALUE j TIMES 7NE NOMINAL NEATER OP ER A7ING 
RESISTANCE. 

~ INDICATES AN ADDITION 

~ INDICATES A CHANGE. 
CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI EL D, NEW JER SEY~ U.S.A. JANV ARY 1, 1958 PLATE #`5160 



12[5 

TUNE•=OL 

CONTINUED FgOY PRECEDING PAGE 

TYPICAL OPERATING CGNDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER — AF POWER AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID ,~Z VOLTAGE 

GRID M1 VOLTAGE (CONTROL GRID 

PEAK AF GRIG M1 VOLTAGE 

PLATE RESISTANCE (APPRO%.J 

TRANSCONDUC TANCE 

ZERO- SIGNAL PLATE CURRENT 

MAXIMUM SIGNAL PLATE CURRENT 

2 ERO- SIGNAL GR10 +M2 CURRENT 

MAXIMUM SIGNAL GRID M2 CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

MA%IMUM SIGNAL POWER OUTPUT 

j2,() VOLTS 

O,( AAIP. 

j2O~ VOLTS 

jjO VOLTS 

-8 ~ voLrs 
H ~ VOLTS 

10 OOO OHM$ 
7 500 uNAHos 

u9 MA. 

5O MA. 

4 MA. 

$.5 MA. 

2 5Q0 OHM$ 

jO ~ PERCENT 

'2.31- WATTS 

ALL ELECTRICAL DATA FOR TYPE 12[5 ARE IDENTICAL WITH THOSE OF TYPE 12[05. 

ALL ELECTRICAL DATA EXCEPT NEATER CR AR ALTERI STICS ARE IDEXTI CAL WITH TND SE OF TTPES 12L 5. 2505, 
5oe5~ ANO 5DC5• 
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~ O PENTODE CONNECTION _y
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~ 
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FC1 = -7.5 Volts ~ 
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  Po a 
  Dist. 
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TENTATIVE DATA 12CA5 

3' 
F 4 

MAX 

ulu 

23. 

8 
MAX 

1 2 5' 
8 

MAX 

1 

GLASS BULB 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

T2.6 VOLTS 0.6 AMP. 

AC OR UC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

J PIN BASE 

7cv 

THE 12CA5 IS A BEAM PENTODE USING THE 7 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED FOR USE IN THE AUDIO—FREQUENCY POWER OUTPUT STAGE OF 600 MA. 
SERIES HEATER OPERATED TELEVISION AND RADIO RECEIVERS. THERMAL CHARAC—
TERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHEI< 
TYPES WHICH ARE SIMILARLY CONTROLLED. IT FEATURES NIGH SENSITIVITY AT 
RELATIVELY LOW PLATE AND SCREEN VOLTAGES. WITIi EXCEPTION OF HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 6CA5. 

.DIRECT INTERELECTRODE CAPACITANCES 
WI TM NO EXTERNAL SHIELD 

GRID #1 TO PLATE O.5 
INPUT T5 
OUTPUT 9 

µµf 
µµf 
µµf 

RATINGS 
I NTERP RETEO ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE T2.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

DC TOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ~ jOO ~ VOLTS 
MAXIMUM PLATE VOLTAGE T3O VOLTS 

MAXIMUM GRID #2 VOLTAGE T30 VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 5.O WATTS 

MAXIMUM GRID #2 DISSIPATION T•4 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED Ba AS O•T MEGOHM 

CATHODE BIAS O.j MEGOHM 

BULB TEMPERATURE AT HOTTEST POINT THO °C 

HEATER WARM—UP TI ME (APPROX.)~ 11,0 SECONDS 

HEATER WARM—UP TIME IS OEFLNED AS THE TIME RE QUIRE'D FOR THE VOLTAGE ACROSS THE HEATER TO REALN 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 
RESIST ANLE. 

CONTINUED ON FOLLOWING PAGE . 

~ INDICATES A CHANGE. 

T UNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELO, NEW JERSEY, U.S.A. JUNE 1, 1957 PLATE N5018 



12CA5 TENTATIVE DATA 

~  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

TYPICAL ~PERATINO CONDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER 

HEATER VOLTAGE i2.6 VOLTS 

HEATER CURRENT O.6 AMP. 

PLATE VOLTAGE ILO j25 VOLTS 

GRID #2 VOLTAGE j10 j25 VOLTS 

GRID #1 VOLTAGE -4.O -4.5 VOLTS 

PEAK AF GRID #1 VOLTAGE 4.0 11.5 VOLTS 

PLATE RESISTANCE (APPROX.) j6 OOO jS OOO OHMS 

TRANSCONDUCTANCE H LOO 9 200 LLMHOS 

ZERO- SIGNAL PLATE CURRENT 32 37 MA. 

MA%IMUM SIGNAL PLATE CURRENT (APPROX.) 3j 36 MA. 

ZERO- S}GNAL GRID #2 CURRENT 3.5 4.O MA. 

MAXIMUM SIGNAL GRID #2 CURRENT (APPROX.) 7.5 jj MA. 

LOAD RESISTANCE 3 500 4 500 OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) 5~ 6 PERCENT 

MA%IMUM SIGNAL POWER OUTPUT j.j I.5 WATTS 

12CA5 
E{ = 12.6 Volts 
Ec2 = 125 Vclts 

100 

1 

 Ib 

 I ci 

150 ̂  ! ~0 
PLATE VOLTS 

-8.0 

-10 

250 30p 

l I I l ~ I I I I f I l l l l l l l i l l 



12CR6 

TUNG•SOL 

DIODE PENTODE 

MINIATURE TYPE 

3' 
a 

~MAX~ 

IIII 

i 

I~ e 
MAX. 

28 
~ax 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

THE 12CR6 IS A COMBINED SINGLE DETECTOR DIODE AND REMOTE CUT-0FF PENTOD~ 
WITH A COMMON CATHODE IN THE 7 PIN MINIATURE CONSTRUCTION. THE PENTODE 
SECTION IS INTENDED FOR USE AS AN AUDIO AMPLIFIER IN WHICH AVC VOLTAGE 
IS APPLIED TO THE CONTROL GRID FOR IMPROVED OVERALL RECEIVER AVC. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE jOO VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID #2 VOLTAGE 150 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM GRID #2 DISSIPATION O.j WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1 MEGOHM 

MINIMUM DIODE CURRENT WITH ip VOLTS DC APPLIED 2 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 100 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 
GRID #1 VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

GRID #i VOLTAGE (APPROX.) FOR G 
m 10 µMHOS 

12.6 VOIL TS 

0.15 AMP. 
250 VOLTS 

ZOO VOLTS 

—2 VOLTS 

9.6 MA 
2.6 MA 

2 2OO µMHOS 

O.$ ME GOHM 

—j2 VOLTS 

TU XG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EI O. MEN' JERBEY. U.S.A. AUGUST 1, 1tl 55 PLATE N44j5 





12CU5 

r 
MAX 
a7s 

T-62 

i 
2.375 
MAX 

2.625°
MAX 

GLASS BULB 

SMALL-BUTTON MINIATURE 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JECEC 6-3 

TUNG•SOL 

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6t1.3.VOLTS 600 MA. 
AC OR DC 

ANY MOUNTING POSITION K,G3 

BOTTOM VIEW 
BASING DIAGRAM 

J EDEC 7CV 

THE 1~CU5 IS A MINIATURE BEAM POWER PENTODE INTENDED FOR USE IN THE 
AUDIO OUTPUT STAGE OF TELEVISION RECEIVERS. HIGH POWER SENSITIVITY AND 
HIGH EFFICIENCY AT LGW PLATE AND SCREEN VOLTAGES ENABLE THE 12CU5 TO 
PROVIGE RELATIVELY HIGH POWER OUTPUT. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 

GRID' #1 TO CATHODE ~ GRID #}~ 

HEATER I AND GRID #2 

PLATE TO CATHODE & GRID #}~ 

HEATER, AND GRID #2 

RATINGS 
INTERPRETED ACC OROING TO DESIGN MA%IMDM SYSTEM 

CLASS Al AMPLIFIER 

0.6 pf 

13.0 pf 

8. ' -F 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE LOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE A 2OO VOLTS 

MAXIMUM PLATE VOLTAGE 150 VOLTS 

MAXIMUM GRID #2 (SCREEN) VOLTAGE 130 VOLTS 

MAXIMUM GRID #1 (CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION ~ WATTS 

MAXIMUM GRID #2 INPUT 1.4 WATTS 

MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) 2ZO °C 

HEATER WARM—UP TIME (AVERAGE)' 11 SECONDS 

*HEATER WARM—UP TIME IS DEFINED AS TnE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
e0i OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEAT Eft VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
R ESISTAHGE. 

A 
DC COMPONEIhT MUST NOT E%GEED 100 VOLT 

T UNG-SOL ELE URIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D, NEW JERSEY, U.S.A. APRIL 1, 196j PLATE W6709 



12CU5 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PEAK AF GRID #i VOI TAGE 

ZERO-SIGNAL PLATE CURRENT 

MAXIMUM-SIGNAL PLATE CURRENT 

ZERO-SIGNAL GRID #2 CURRENT 
MAXIN1U M-SIGNAL GRID #2 CURRENT 

PLATE RESISTANCE (APPROX.j 
TRANSCOND UCTANCE 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

SIGNAL POWER OUTPUT (MAX. 

MAXIMUM CIRCUIT VALUES 

GRID #1 CIRCUIT RESISTANCE: 

FOR FIXED- BIAS OPERATION (MAX.) 

FOR CATHODE-BIAS OPERATION (MAX.) 

ILO VOLTS 

11O VOLTS 

-S VOLTS 

8 VOLTS 

49 MA. 

5O MA. 

4 MA. 

8.5 MA. 
10 OOU OHM$ 
~ 5OO µMHOS 

Z 5OO OHMS 

1O PERCENT 

2.3 WATTS 

(j,l ME GOHM 

Q,5 MEGOHM 

 J 



TENTATIVE DATA 12CU5 
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TENTATIVE DATA 12D4A 

32 
MAX. 

GL4SS BULB 

TONG•SGL 

DIODE 

UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.60f0.040 AMP. 

ANY MOUNTING POSITION 

ASOCN ET PINS 1, 2, 4 8 6 MUST 
NOT BE USED AS TIE POINTS. 

BOTTOM VIEW A
INTERMEDIATE SHELL 

5 PIN OCTAL 

4CG 

THE 12D4A IS A SINGLE INDIRECTLY—HEATED DIODE INTENDED FGR USE IN TELE—
VISION HORIZONTAL FREQUENCY DAMPER SERVICE. IT IS DESIGNED TO WITHSTAND 
HIGH VOLTAGE PULSES BETWEEN CATHODE AND BOTH HEATER AND PLATE ELEMENTS 
SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

HEATER TO CATHODE-: H TO K 

CATHODE TO PLATE AND HEATER: K TO (Pt H) 

PLATE TO CATHODE AND HEATER: P TO (K +H) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMS

HEATER VOLTAGEC

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM OC PLATE CURRENT 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM HEATER—CATHODE VOLTAGE D

HEATER NEGATIVE WI TH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME (APPR O%.)*

HEATER VOLTAGE 

HEATER CURRENT 

TUBE VOLTAGE DROP 

(WITH TUBE CONDUCTING PLATE CURRENT --340 MA.) 

8 

AVERAGE CHARACTERISTICS 

3.0 N.F.I. f 
9.0 µµf 

7.0 µµf 

12.6 voLTs 
SOOO VOLTS 

185 MA. 

900 MA. 

8.O WATTS 

lOOO VOLTS 

SOOO VOLTS 

lOO VOLTS 

300 voLTs 
11.0 SECONDS 

12.6 voLTs 
0.6010.040 AMP. 

30 voLTs 

O ESIGN-Y AXINUN RATINGS ARE LIMITING VALUES OF OPERAT IN6 AND ENVIflON MEN TAI CONDITIONS APPLICAB IE 
TO A BOG ET ELECTRON DEVICE OF A SPECIFIED TTPE AS DEFINED BY ITS PUB LI SM ED OA TA. AND SM OU LD 
NOT BE E%LEEDED UN OER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACLEPTAB LE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CN ANGES IN OPERATING CONDITIONS DU ETO VARIATIONS IN DEVICE CNARACT ERISTICS. THE 
E OUI PY ENT NANU FALTURER SN OU LD OESI GN SO TN AT INITIALLY AND TN ROUG NOUT LIFE NO DESIGN-MAXI NUM 

V AIDE FOR THE INTENDED SERVICE IS EXCEEDED WITN A BOGEY DEVICE 'UN DER THE WORST PR OB AB IE 
OPERATING CONDITIONS WITN RESPECT TO SUPPLT-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT COX TROL ADJ USTNENTI LOAD VARIATION S SIGNAL VARI 4TION., ^,N~ ENVIRON ME NT4L CONpITi0N 5. 

1 

~ J 
T UNG-SOL ELECTRIC INC., ELECTRON TUDE DIVISION. Bl00MF1ELD, NEW JERSEY, U.S.A., JULY 1, 1960 PLATE #5906 



12D4A TENTATIVE DATA 

TUNG•SOL 

C ONTINIIED FROM PRECEDING PAGE 

THE EQUIPMENT DESIGNER SHALL 50 DESIGN THE EQUIPMENT TXAT THE HEATER CURRENT IS A7 THE SPECI-
FIED BOGIE VALUE. HEATER SUPPLY VARIATIONS SHOULD BE RESTRICTED SO THAT THE HEATER CURRENT 
WILL BE MAINTAINED WITHIN THE SPECIFIED TOLERANCE. 

D FOR OPERATION IN A 525-LINE, i0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF G OD ENGINEERING 
PRACTICE FOR TELEVISION BROAD AST STATIONS: FEDERAL COMMUNICATIONS COMNI SSION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%C EED 154 OF ONE SCANNING CYCLE. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TH E. VO LTAGE ACROSS THE HEATER TO REA LH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
DF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 12DE8 

~' 
e 

MAX 

IS' 
1 16 
MAX. 

1 3~ 
2 16 

MAX. 

II 111 j 

GLASS BULB 

TUNc•so~  
DIODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.200 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

MINIATURE BUTTON 
q PIN BASE 

THE 12DE8 IS A COMBINED REMOTE CUT—OFF PENTODE AND DIODE WITH INDEPENDENT 
UNIPOTENTIAL CATHODES IN THE 9—PIN MINIATURE CONSTRUCTION. THE PENTODE 
SECTION IS INTENDED FOR USE AS AN RF OR IF AMPLIFIER WHERE THE HEATER, 
PLATE AND SCREEN GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTO—
MOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE GRID #1 TO PLATE: ( MAX.) 

PENTODE LNPUT: 

PENTODE OUTPUT: 

DIODE INPUT: 

DIODE OUTPUT; 

WITHOUT 
SHIELD 

.006 
5.5 
5.7 
3.7 
5.7 

µµf 
µ11f 
µµf 
µµf 

µµf 
C OUPLIN6 (DIODE PLATE TO PENTODE OR ID (MAX.) .018 µµf 
COUPLING (DIODE PLATE TO PENTODE PLATE (MAX.) .012 µµf 
COUPLING (DIODE CATHODE TO PENTODE GRID (MAX.) .1.3 1µi f 
COUPLING (D.I ODE CATHODE TO PENTODE PLATE (MAX.) .0016 µµf 

RATINGS 
INTERPRETED ACCORDING TD DESIGN !:ENTER SYSTEM 

HEATER VOLTAGE A 12,6 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE ±30 VOLTS 

MAXIMUM PLATE VOLTAGE 30 VOLTS 

MAXIMUM GRID #2 VQL TA 6E 30 VOLTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE lO MEGOHMS 

MAXIMUM AVERAGE DIODE CURRENT Ej MA. 

ATHIS TUOE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT OATTER7 SOURCE. 
iNE NEAT Efl IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IX 
THIS SERVICE. THE MA%IMUM RATINGS OF THE TUBE PR OVI OE FOR AN ADEQUATE SAFETY FACTOR SUCH THAT 
THE TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLY VOI TAGES. 

CONTINUED ON FOILOWIXG PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00MFIELD~ NEW JERSEY, U.S.A. SEPTEMBER 1, 1957 PLATE N5072 



12DE8 TENTATIVE DATA 

TUNc•sa~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #3 VOLTAGE S

GRID 82 VOLTAGE 

GRID #i VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

PLATE RESISTANCE (APPR OX.) 

TRANSCOND UCTANCE D

GRID #1 VOLTAGE (APPROX.) 

FOR Gm0 =1O µ,MHOS 

DIODE CURRENT WITH 5 VGLTS APPLIED 

D AVER AGE BIAS OEVEIOP EO ACROSS A 2.2 MEGOHM GRID RESISTOR. 

D FR OM GRID fl TO PLATE. 

B 
CONNECTED TO GATMOOE AT SOCKET. 

12.6 VOLTS 

0.200 AMP. 
12.6 voLrs 

O VOLTS 

12.6 VOLTS 

—•HOC VOLTS 

1 300 µAMPS 

500 µAMPS 

.3 MEGOHM 

1 SOO µMHOS 

—6.O VOLTS 

20 MA. 

PL
AT

E 
M

IL
LI

AM
PE

R
ES

 

3 

2 

I 

12DE8 
DIODE PENTODE 

EGZ = 12.6 Volts 
Ef = 12.6 Volts 
Eo3 = 0 Volts 

E~1=0 

—0.5 

—1.0 

—1 5 

2.0 

0 
0 

—2 5, 
-3.0 

10 20 

PLATE VOLTS 

30 40 50 



TENTATIVE DATA 12DF5 

i 

z 

~" 
r e 

MAX  
1 1 
2 3" 
e 

MAx. 

2 
5., 
e 

MAX. 

I I II 

GLASS BULB 

TUNG•SOL 
DOUBLE DIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
SERIES PARALLEL 

12.6 VOLTS 6.3 VOLTS 
0.45 AMP. 0.9 .AMP. 

AC OR DC 

ANY MOUNTING POSITION BOTTOM VIEW 
MINIATURE BUTTON 

q PIN Bq$E 

9B5 

THE 120F5 IS A DOUBLE DIODE FULL WAVE RECTIFIER IN THE 9-PIN MINIATURE 
CONSTRUCTION. IT HAS A CENTER-TAPPED HEATER, SEPARATE CATHODE CON-
NECTIONS, AND RELATIVELY NIGH OUTPUT CURRENT CAPABILITIES. 

RATINGS 

RECTIFIER SERVICE 
HEATER VOLTAGE j2.6 6.3 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE j2]5 VOLTS 

MAXIMUM AC PLATE SUPPLY VOLTAGE, 

(EACH PLATE RMS.)(SEE RATING CHART #1) 45O VOLTS 

MAXIMUM DC OUTPUT CURRENT SEE RATING CHART #1 
MAXIMUM STEADY STATE PEAK PLATE CURRENT 

(EACH PLATE) (SEE RATING CHART #2) 35O MA. 

MAXIMUM TRANSIENT PEAK PLATE CURRENT 

(EACH PLATE) (SEE RATING CHART #3) 2.O AMP. 

MAXIMUM AC HEATER CATHODE VOLTAGE (R MS) 225 VOLTS 

MAXIMUM DC HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TOCATHODE 45O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 
HEATER VOLTAGE 1'2,6 6.3 VOLTS 

HEATER CURRENT 0.45 O.9 AMP. 

TUBE VOLTAGE DROP 

TUBE CONDUCTING: 10Q MA. EACH PLATE 40 VOLTS 

TYPICAL OPERATION - FULL WAVE RECTIFIER 

INPUT TO FILTER 
CAPACITOk CNOKE 

HEATER VOLTAGE j2.6 6.3 VOLTS 
HEATER CURRENT 0.45 O.9 AMP. 
AC PLATE SUPPLY VOLTAGE (EACH PLATE)(RMS)A 325 450 VOLTS 
FILTER INPUT CONDEkSER 40 ---. µf 
FILTER INPUT CHOKE --- lO HENRYS 
EFFECTIVE PLATE SUPPLY RESISTANCE (EA.PLATE) $2 --- OHMS 
DC OUTPUT CURRENT AT FILTER- lOO 100 MA• 
OC OUTPUT VOLTAGE AT FILTER 330 360 VOLTS 

1 A AC PLATE VOLTAGE IS MEASURED WITHOUT LOAD. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00MF1EL D, NEW JERSEY, U.S.A. JULY 1, 1957 PLATE W50)4 



12DF5 TENTATIVE DATA 

1 [_LI 1 
12DF5 

H 
P
L
A
T
E
 

a
 

~
 

0
 

0
 

RATING CHART #1 

F A 8 

d1gX MAX. OPERATING VALUES 
GPE,~ 

y`,~~ 
A7I NG WITH E ch~~F Gq ~gC 

l 1'OR 

N~ C/ 

NPUr 

40 
w 

~ 
U 

D 

!--

a 
~ 20 
0 
U 
O - 

G 
00 100 200 300 400 500 

AC PLATE SUPPLY VOLTS (RMS) 
EACH PLATE (WITHOUT LOAD) 

12DF5 

1.
 
E
A
C
H
 
P
L
A
T
E
 

o
 

°D
 

0
 RATING CHART I I 

CAPACITOR INPUT 
BASED ON STEADY 
STATE PEAK PLATE 

i CURRENT OF 350 
~ MA. EACH PLATE 
r  40 
z 
W 
C 

V 

H 

a AREA OF 
~ 20 
~ 

PERMISSIBLE 

U 

OPERATION 

D 

01 
0 .2 .4 .6 .8 I 0 

RECTIFICATION EFFICIENCY 

DC OUTPUT VOLTAGE AT FILTER INPUT 

PEAK AC INPUT VOLTAGE EACH PLATE (WITHOUT LOADi 



TENTATIVE DATA 12DF5 

I 
12DF5 

RATING CHART I I I 
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NI
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O
 

CAPACITOR INPUT 
BASED ON TRANSIENT 
PEAK PLATE CURRENT 
EACH PLATE OF 2.0 

AMPERES 

~0 100 200 300 400 500 
AC PLATE SUPPLY VOLTS (RMS) 
EACH PLATE (WITHOUT LOAD) 

T UN G-SOL ELECTRIC INC. EIEGTRON TUBE DIVISION Bl00MFIELO~ NEW JERSE Y~ U.S.A. JULY 1, 1957 PLATE Y50j5 





12DF7 

TUNo•ao~ 

T 
B 

MAX. 

15' 
Ist
MAX. 

~2 3.
6 

MAX

GLASS BULB 

TWIN TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.6 VOLTS 6.3 VOLTS 
0.15 AMP. 0.3 AMP. 

AC OR DC 

FOR 12.6 YOLT OPERATION APPLY HEATER 
VOLTAGE BET WE EMPIMS W4 AND W5• FOR 
6.j VOLT OPERATION APPLY HEATER VOL-
TAGE BETWEEN PIN i9 AND PINS N14 AND 
x5 CONNECTED TOGETHER. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9A 

THE 12DF7 IS A 9 PIN MINIATURE TWIN TRIODE DESIGNED FOR SERVICE AS A LOW 
LEVEL INPUT VOLTAGE AMPLIFIER FOR TAPE RECORDERS AND HIGH pUALITY AUDIO 
PREAMPLLFIERS. THE 12DF7 IS A LOW MICROPHONICS VERSION OF THE 12AX7 AND 
MAY BE USED AS A REPLACEMENT FOR THAT TYPE. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 

SEC. !1 SEC. 12 

1.4 1.4 uµf 

1.6 1.6 uut 
0.4 0.3 uut 

u{l t 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

CONTINUED ON FOILOWIMG PAGE 

12.6 6.3 voLTs 
18O VOLTS 

300 voLTs 
O VOLTS 

—5O VOLTS 

1 WATT 

TUMG-SOL EL ECTPIC INC. EL ELTRON TUBE OI VI SION BLOO4FIEL D, NEW JER SEY r U.S.A. JUNE 1, 1957 PLATE 65021 



12DF7 

TONG•=OL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH SECTION 

HEATER VOLTAGE 12.6 6.3 12.6 6.3 voLTs 
HEATER CURRENT 0.15 0.3 0.15 0.3 AMP. 

PLATE VOLTAGE 100 250 voLTs 
GRID VOLTAGE -1 -2 VOLTS 

AMPLIFICATION FACTOR 100 100 
PLATE RESISTANCE 70 000 55 000 OHMS 

TRANSCONDUCTANCE 1 250 1 600 µMHOS 

PLATE CURRENT 0.5 1.2 Ma. 

RESISTANCE COUPLED AMPLIFIER 

Rp RS Rg1 
Ebb = q0 VOLTS Ebb = 180 VOLTS Ebb = 3pp VOLTS 

MEG. ME G. ME G. {~k GAIN Ep fig GAIN Ep gk GAIN Ep 

0.10 
0.10 

0.10 
0.24 

0.1 
0.1 

1700 
2000 

31 
38 

5.0 
6.9 

1000 
1100 

40 
46 

15 
20 

760 
900 

43 
50 

30 
40 

0.24 
0.24 

0.24 
0.51 

0.1 
0.1 

3500 
3900 

43 
49 

6.5 
8.6 

2000 
2300 

54 
59 

18 
24 

1600 
1800 

58 
64 

37 
47 

0.51 
0.51 

0.51 
1.0 

0.1 
0.1 

7100 
7800 

50 
53 

7.4 
9.1 

4300 
480G 

62 
64 

19 
24 

3100 
3600 

66 
69 

39 
46 

0.24 
0.24 

0.24 
0.51 

10 
10 

0 
0 

37 
44 

3.9 
5.4 

0 
0 

53 
60 

15 
19 

0 
0 

62 
67 

32 
41 

0.51 
0.51 

0.51 
1.0 

10 
10 

0 
0 

44 
49 

5.0 
6.4 

0 
0 

61 
66 

17 
21 

0 
0 

69 
71 

35 
41 

Ea IS MAXIMUM RNS VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL XARNOMIC 

GAIN NEASU RED AT 2.0 VOI TS RNS OUTPUT. 

FOR ZERO-BIAS DATA, GENERATOR IMPEDANCE IS NEGLIGIBLE. 

DISTORTION. 
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l2DF7 

12DF7 
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TENTATIVE DATA 12DK7 

GLASS BULB 

TUN6•SOL 

DOUBLE DIODE-TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.50 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9H2 

THE 12DK7 IS A COMBINED DETECTOR, AVC DIODE, AND A TETRODE WITH A COMMON 
UNIPOTENTIAL CATHODE IN THE 9—PIN .MINIATURE CONSTRUCTION. THE TETRODE 
SECTION IS INTENDED FOR USE AS A POWER AMPLIFIER ',vHERE THE HEATER, PLATE, 
AND SCREEN GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE 
BATTERY. 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12,6 VOLTS 
MAXIMUM PLATE VOLTAGE (TETROOE) jO VOLTS 
MAXIMUM GRID #2 VOLTAGE 3O VOLTS 
MAXIMUM PLATE DISSIPATION O.5 WATTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 15 MEGOHMS 
MAXIMUM NEATER CATHODE VOLTAGE ±3O VOLTS 
MAXIMUM PLATE, CURRENT lO MA• 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CHARACTERISTICS - CLASS Al AMPLfFIER 
HEATER VOLTAGE 12.6 VOLT$ 
HEATER CURRENT 0.50 AMP. 

PLATE VOLTAGE (TETRODE) 12.6 VOLTS 
GRID #2 VOLTAGE 12.6 VOLTS 
HEATER VOLTAGE 12.6 VOLTS 
GRID #1 RESISTOR (BYPASSED) 2.2 MEGOHMS 
PLATE CURRENT 6.O MA. 

GRID #2 CURRENT 1.O MA. 

T RANSCOND UCTANCE jF OOO µMHOS 
PLATE RESISTANCE ~{ OOO OHMS 

DIODE CURRENT WITH 10 VOLTS APPLIED ~ 1.O MA. 

THIS TUBE IS INTENDED TD BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL l2 VOLT BATTERY SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO jIP ER ATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
THIS SERVICE. THE NAXINUN RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FALTER SUCH THAT 
THE TUBE WILL WITHSTAND THE WIDE VARI ATI OX IN SUPPLY VOLTAGE o. 

CONTINUED ON FOLLOWING PAGE 

 J 
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12DK7 TENTATIVE DATA 

~  TUNo-soy 
LOXTINUED FROM PRELEDIMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNr'D. 
TYPICAL OPERATION — CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE (TETRODE) 

GRID #2 VOLTAGE 

GRID #1 VOLTAGEA 

GRID #i SIGNAL VOLTAGE 

SIGNAL SOURCE RESISTANCE 

LOAD RESISTANCE 

SIGNAL PLATE CURRENT (MAX.) 

SIGNAL GRID #2 CURRENT POWER OUTPUT (MAX.) 
TOTAL HARMONIC DISTORTION 

LQ.6 VOLTS 

0.50 AMP. 
12.6 VOLTS 

12.6 VOLTS 

].O VRM$ 

200 000 OHM$ 
3 500 OHM$ 
Z.5 MA -

].O MW. 

lO PERCENT 

A 
OBTAINED BY GRID fl RECTIFICATION WI TM A 15 MEGOHM GR10 RESISTOR. THE 2ER0 SIGNAL PLATE 
CURRENT IS APPROX. 6.0 MA. 

 J 



12DK7 

TUNG•SOL 

DOUBLE DIODE-TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.50 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE 89-1 

OUTLINE DRAWING 
J EDEC 6-9 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9NZ 

THE 12DK7 IS A COMBINED'DETECTOR, AVC DIODE, AND A TETRODE WITH A COMMON 
UNIPOTENTIAL CATHODE IN THE 9-PIN MINIATURE CONSTRUCTION. THE TETRODE 
SECTION IS INTENDED FOR USE AS A POWER AMPLIFIER WHERE THE HEATER, PLATE, 
AND SCREEN GRID POTENTIALS ARE OBTAI iJED DIRECTLY FROM AN AUTOMOTIVE 
BATTERY. 

RATINGS 
I NT ERPRETEO ACCORDING TO OESI GN CENTER SYSTEM 

HEATER VOLTAGE 12,6 VOLTS 

MAXIMUM PLATE VOLTAGE (TETRODE) 3O VOLTS 
MAXIMUM GRID #2 VOLTAGE 3O VOLTS 
MAXIMUM RLATE DISSIPATION O.5 WATTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 15 MEGOHMS 
MAXIMUM HEATER CATHODE VOLTAGE ±3O VOLTS 
MAXIMUM TETROQ£ PLATE CURRENTr lO MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CHARACTERISTICS - CLASS Al AMPLfFIER 
HEATER VOLTAGE 12.6 VOLT$ 
HEATER CURRENT 0,50 AMP. 

PLATE VOLTAGE (TE TR ODE) 12.6 VOLT$ 

GRID #2 VOLTAGE 12,6 VOLTS 
HEATER VOLTAGE 12,6 VOLTS 
GRID #1 RESISTOR (BYPASSED) 'Z .'Z MEGOHMS 
PLATE CURRENT 6.O MA• 
GRID #2 CURRENT 1,O Mq. 

IRAN SCONDUCTANCE 5 OOO /lMHOS 

PLATE PESISTANCE l{ OOO OHMS 
DIODE CURRENT WITH 10 VOLTS APPLIED 1.O Mq. 

THIS TUBE IS INTENDED 70 BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE HEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTF RED IN 
THIS SERVICE. THE MA%INDN RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FpCTER SUCH THAT 
THE TUBE WILL WITHSTAND THE WIDE VaRI ATIOX IN SUPPLY VOLTAGES. 

~ INDICpiEG A CHANGE. 

CONTINUED ON FOLLOWING PAGE 
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12DK7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNT'o. 

TYPICAL OPERATION — CLASS Al AMPLIFIER 

HEATER VOLTAGE jZ.E) VOLTS 

HEATER CURRENT 0,50 AMP. 

PLATE VOLTAGE (TE TRODE) j2. () VOLTS 

GRID #2 VOLTAGE j'Z,( VOLTS 

GRID #1 VOLTAGE p ---

GRID #1 SIGNAL VOLTAGE j.O VRMS 

SIGNAL SOURCE RESISTANCE 'ZOO OOO OHMS 

LOAD RESISTANCE 3 500 OHMS 

S fGNAL PLATE CURRENT (MAX•) 2,5 Mp. 

SIGNAL GRID #2 CURRENT ~P OWER OUTPUT (MpX.) jO MW. 

TOTAL HARMONIC DISTORTION jO PERCENT 

A OBTAINED BY GRID N1 RECTIFICATION WITH A 15 MEGOHN GRID REGI ST OR. THE ZERO SIGNAL PLATE 
CURRENT IS APPRO%. fi.0 MA. 

 J 



TENTATIVE DATE 12DL8 

~,~ 

r 8 

TUNG•SOL 

TWIN-DIODE TETRODE 

MINIATURE TYPE 

MAX. 
} 'T COATED UNIPOTENTIAL CATHODE 

2 3" 
8 HEATER 

MAX. 12.6 VOLTS 0.55 AMP. 

2 5" 
8 

AC OR DC 

MAX. 
ANY MOUNTING POSITION 

VI I I ,~ 

GLASS BULB 
BOTTOM VIEW 

MINIATURE BUTTON 
9 PIN BASE 

9HR 

THE 12DL8 IS A COMBINED TWIN-DIODE AND SPACE-CHARGE GRID TETRODE WITH 
INDEPENDENT UNIFOTENTIAL CATHODES IN THE 9-PIN MINIATURE CONSTRUCTION. 
THE DIODE SECTION IS INTENDED FOR USE AS DETECTOR AND THE TETRODE 
SECTION IS INTENDED FOR USE AS A POWER AMPLIFIER WHERE THE HEATER PLATE, 
AND SPACE-CHARGE GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTO-
MOTIVE BATTERY. 

DIkECT INTERELECTRODE CAPACITANCES 

#1 DIODE INPUT: (#1 Pd TO Kd+H) 

#2 DIODE INPUT: (#2 Pd TO Kd+H) 

#i DIODE TO #2 DIODE (#1 Pd TO #Z Pd) -

TETRODE INPUT: (G2 TO Gi+K+H) 

TETRODE OUTPUT: (P TO Gi+K+H) 

TETR ODE GRID #2 TO PLATE 

COUPLING: (#1 DIODE PLATE TO TETR ODE GRID #2)(MAX.) 

(#2 DIODE TO TETRODE GRID #2) (MAX.) 

1.6 µµf 
1.6 µµf 
.03 µµf 
12 µµf 
1.3 µµf 

14 µµf 
•02 µµf 

.006 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOi TAGE q 12.6 VOLTS 

MAXIMUM TETRODE PLATE VOLTAGE 3O VOLTS 

MAXIMUM POSITIVE TE TR ODE GRID #1 VOLTAGE (ASS• MAX.) 16 VOLTS 

M gXIMUM NEGgTIVETETRODE GRID #2 VOLTAGE 2O VOLTS 

MAXIMUM TETRODE GRID #2 CIRCUIT RESISTANCE LO MEGOHMS 

MAXIMUM AVERAGE DIODE CURRENT 5 MA. 

M gXIMUM HEATER—CATHODE VOLTAGE t3O VOLTS 

A THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE HEATER IS THEREFORE OESI GMED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
T NIS SERVILE. THE NAXINUN RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH TN AT 
THE TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLY VOLTAGES. 

CONTINUED ON FOLLOWING PAGE 
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12DL8 TENTATIVE DATA 

TUNG•SGL 
CONTINDED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — SINGLE TUBE 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 (CONTROL GRID) VOLTAGE D

GRID #i (SPACE- CHARGE GRID)' VOLTAGE 

P LgTE CURRENT 

GRID #1 (SPACE- CH gRGE GRID) CURRENT 

PLATE RESISTANCE 

q MPLIFICATION FgCTORC

TRANSCONDUCTANCEC

DIODE UNITS — TWO 

DIODE CURRENT WITH 10.0 VOLTS APPLIED (EACH DIODE) 

12.6 VOLTS 

0.55 AMPL 

12.6 VOLTS 

—0.5 voLrs 
12,6 VOLTS 

4O MA. 

~5 MA. 

IIHO OHMS 

7.2 
15 OOO µMHOS 

3 MA. 

TYPICAL OPERATION 

CLASS Al AMPLIFIER — SINGLE TUBE 

PLATE VOLTAGE 12.6 VOLTS 

GRID #2 (CONTROL GRID) VOLTAGED —2.O VOLTS 

GRID #1 (SPACE- CHARGE GRID) VOLTAGE 12.6 VOLTS 

PEAK AF GRID #2 VOLTAGE 2.5 VOLTS 

AF SIGNAL SOURCE RESISTANCE ZOO OOO OHM$ 

LOAD RESISTANCE HOO OHMS 

PLATE CURRENT H.O MA• 

GRID #1 (SPACE- CHARGE GRID) CURRENT ~5 MA. 

POWER OUTPUT 4O MW. 

TOTAL HARMONIC DISTORTION (MAX.) LO PERCENT 

B 
AVERAGE BIAS DEVELOPED ACROSS A 2.2 MEGOHM RESISTOR. 

CFRON GRID N2 TO PLATE. 

D OBTAINED ALRO55 A 2.2 N EGOHM RESISTOR BY GR10 N2 RECTI FICATIOX IN WHICH CASE THE ZERO SIGNAL 
PLATE CURRENT IS APPRO%INATELY 40 MA. 

~~ 



TENTATIVE DATA 12 ~ L H 

12DL8 
TE TRODE 

E{ = 12.6 Volts 
z (Control Grid)= 0 Volts 

100 

75 

w 
w 
a 
a 

+16 EC 1 

+1~__ 

+12 

0 

-~ 50 

w 
a 
J 
d 

25 

10 20 30 

PLATE VOLTS 

40 50 60 

100 

5~ 

w 
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Q 
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W 
r 
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12DL8 
TETRODE 

E{ = 12.6 Volts 
EC1 (Space Charge Grid)=+12.6 Volts 

i~

~c2
0,

/~~

 .~ 
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 J 

a 

10 20 30 
PLATE VOLTS 

i~ 

40 50 60 
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12DM4 

TUNG•SOL 

DIODE 

LIe6"_ 
MAX 

~ ~ 

T- 9 3.250" 
MAX 

3.812" 
MAX 

i 
GLASS BULB 

SHORT INTERMEDIATE SHELL 

5 PIN OCTAL WITH 

EXTERNAL BARRIERS 
e5 -e5 

OUTLINE DRAWING 

J ED EC 9-44 

UNIPOTENTIAL CATHODE 

FOP. DAMPER SERVICE IN 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 4LG 

THE 12DM4 IS A HALF-WAVE VACUUM RECTIFIER EMPLOYING A T-9 ENVELOPE. IT IS 
DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL-DEFLECTION 
CIRCUITS OF BLACK-AND-WHITE TELEVISION RECEIVERS. EXCEPT FOR HEATER 
CHARACTERISTICS AND HEATER WARM-UP TIME, THE 12DM4 lS IDENTICAL TO THE 
EDM4 AND THE 17DM4. 

DIRECT INTERELECTRODE CAPACITANCES ~ APPROX. 
WITHOUT E%TERNAL SHIELD 

PLATE TO HEATER AND CATHODE 

CATHODE TO HEATER AND PLATE 

HEATER TO CATHODE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD R5-2j9 

8.5 Pf 

11.5 pf 
4 pf 

AVERAGE CHARACTERISTICS 12.E VOLTS EOO 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6o0f36 MA. 

.MAXIMUM PEAK HEATER~CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE SOOOA VOLTS 

HEATER, POSITIVE WITH RESPECT TO CATHODE 3OOB VOLTS 

CONTINUED ON FOLLOWING PgGE 
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12DM4 

~  TUN6•i0t 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIUM VALUES - SEE EIA STANDARD RS-239 

DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 

PEAK PLATE CURRENT 

DC PLATE CURRENT 

PLATE DISSIPATION 

CHARACTERISTICS 

TUBE VOLTAGE DROP FOR PLATE CURRENT OF 

400 MA. APPROXIMATE 

"THE DC COMPONENT MUST NOT E%GEED 900 y0 LT 5. 

B 
TNF DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

FOOOD
1100 
175 
6.5 

VOLTS 

MA. 

MA. 

WATTS 

35 voLrs 

FOR OPENATI ON IN A 525-LINE. 3U-FRAME SYSTEM AS DESCRIBED IN "BT AN OAROS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROAOCA ST STATIONS: FEDERAL COMMUNICATIONS COMMISSION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 1151 OF ONE HOR120N TAL SCANNING 
CYCLE IS 10 MICROS EC ON 05.1 



12DM4A 

TUNG•SOL 
DIODE 

1.188"~ FOR DAMPER SERVICE IN 
MAX 

~~ 

T- 9 

MAX 

3.250" 
MAX 

3.812°
MAX 

GLASS BULB 

SHORT INTERMEDIATE SHELL 
5 PIN OCTAL BASE BS-85 

OUTLINE DRAWING 
JEDEC 9-d4 

TELEVISION RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

IC 

H 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 4CG 

SOCKET TERMINALS 1,2,4 & 6, 

SHOULD NOT BE USED AS 
TIE POINTS. 

THE 12DM4A IS AN INDIRECTLY-HEATED HALF-WAVE RECTIFIER EMPLOYING A T-9 ENVELOPE. 
IT IS DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL DEFLECTION CIR-
CUITS OF TELEVISION RECEIVERS. 
EXCEPT FOR HEATER CHARACTERI SICS AND RATINGS, THE 12DM4A I S IDENTICAL TO THE 6DM4A 
AND THE 17DM4A. 

ALSO, THE 12DM4A IS IDENTICAL TO THE 12DM4 EXCEPT FOR HIGHER PLATE CURRENT RATINGS. 

DIRECT INTERELECTRODE CAPACITANCES 

HEATER TO CATHODE 4 pf 
PLATE TO CATHODE 8.6 p4 

CATHODE TO PLATE AND HEATER 11.5 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 12.6 VOLTS 600 MA. 

HEATER WARM-UP TIMEA 11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 600 ~ 40 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 
H EATER NEGATIVE WITH RESPECT TO CATHODE 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 

TOTAL DC AND PEAK 300 VOLTS 

A 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH 80R OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OP VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

TUNG-SQL ELECTRIC INL., ELECTRON TUBE DIVISION, BLOOMFI EID, NEW JERSEY. U. S. A., JpNU ARY 1, 1963 PLATE x6646 



12DM4A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

DAMPER SERVIC EB

PEAK INVERSE VOLTAGE 

PEAK PLATE CURRENT 

DC PLATE CURRENT 

PLATE DISSIPATION 

CHARACTERISTICS 

VOLTAGE DROP AT Ib = 400 MA. 

5000 VOLTS 

1200 MA. 

200 MA. 

6.5 WATTS 

35 VOLTS 

8 
FOR OPERATION IN A 575-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT 70 EXCEED 15 PERCENT OF A SCANNING CYCLE. 
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TENTATIVE DATA 12DM5 

GLASS BULB 

TUNG•SGL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7Lv 

THE 12DM5 IS A BEAM POWER PENTODE IN THE 7-PIN MINIATURE CONSTRUCTION 
AND IS INTENDED FOR APPLICATION AS AN AUDIO POWER OUTPUT TUBE IN TELE-
VISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITnO UT E%TEflN AL SHIELD 

GRID TO PLATE: G1 TO P 

INPUT: Gg TO K+H+GI+B.P. 

OUTPUT: P TO K+H+G2+B.P. 

0,55 

13 
9 

µµf 

µµf 

µµf 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 135 VOLTS 

MAXIMUM GRID #2 VOLTAGE 117 VOLTS 

MAXIMUM PLATE DISSIPATION 5,5 WATTS 

MAXIMUM GRID #2 DISSIPATION 1,25 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE 

FIXED BIAS O.1 MEGOHMS 

CATHODE BIAS D,5 MEGOHMS 

MAXIMUM PEAK HE A.TER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE A 200 VOLT 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 25O °C 

HEATER WARM—UP TIME (APPROX.)* 11,0 SECONDS 

ADC COMPONENT MUST NOT E%GEED 100 VOLTS MAX. 

NH EATER WARN—UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACPO SS THE HE aT ER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGETO A CIA CULT CONSISTING 
OF THE TUBE HEATER IX SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OP ER aTING 
R ESI ST AMOE. 

CONTINUED OM FOLLOWING PAGE 
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12DM5 TENTATIVE DATA 

TUNo•so~ 
CONIINUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 1`Z,( VOLTS 

HEATER CURRENT 0,45 AMP, 

PLATE VOLTAGE I.lO VOLTS 

GRID #2 (SCREEN) VOLTAGE 110 VOLTS 

6R I0 #1 (CONTROL-GRID) VOLTAGE 7,5 VOLTS 

PLATE RESISTANCE (APPROX.) L4 000 OHMS 

TRANSCONDUCTANCE ~ 500 µMHOS 

GRID #1 INPUT VOLTAGE S PEAK AF 7,5 VOLTS 

PLATE CURR~NT~ ZERO SIGNAL 49 MA. 

PLATE CURRENT S MAXIMUM SIGNAL 5O MA. 

GRID #2 CURRENT S ZERO SIGNAL 4.0 MA. 

GRID #2 CURRENT S MAXIMUM SIGNAL $,5 MA. 

LOAD RESISTANCE IMPEDANCE Z 5OO OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) 9 PERCENT 

POWER OUTPUT S MAXIMUM SIGNAL Z.9 WATTS 



TENTATIVE DATA 12DM7 

7' 
8 

MAX. 
I } 
IS" 

1 16 
MAX. 

23. 

16 
MAx.

Il l n _~ 

GLASS BULB 

TUNG•SOL 

DUOTRIODE 

MINIATURE TYPE 

HEATER 
SERIES PARALLEL 

12._6 VOLTS 6.3 VOLTS 
0.13 AMP. 0.26 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE 
q PIN BASE 

9A 

THE 12DM7 IS A LOW-HUM HIGH-MU DUOTRIODE IN THE 9 PIN MINIATURE CON-
STRUCTION. ITS HIGH AMPLIFICATION AND LOW-HUM MAKES THE 12DM7 PARTICU-
LARLY ADAPTED FOR APPLICATION IN LOW LEVEL STAGES OF HIGH-FIDELITY,AM-
PLIFIERS AND OTHER AUDIO EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES 
SEC. E1 SEC. i2 

GRID TO PLATE: G1 TO P 1.7 1.~ µµf 

INPUT: Gi TO K+H 1.6 1.6 µµf 

OUTPUT: P TO K+H 0,46 0.34 µµf 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

EACH SECTION 

HEATER VOLTAGE 12.6 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM CONTROL GRID VOLTAGE, NEGATIVE —CC SO VOLTS 

MAXIMUM CONTROL GRID VOLTAGE S POSITIVE —DC O VOLTS 

MAXIMUM PLATE DISSIPATION 1.1 WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE TO CATHODE 1HO 1HO VOLTS 

HEATER POSITIVE TO CATHODE 1HO 1HO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A AMPLIFIER 

HEATER VOLTAGE 12.6 

HEATER CURRENT 0.13 
PLATE VOLTAGE LOO 25O 

CONTROL GRID VOLTAGE —1 —2 

PLATE RESISTANCE (APPROX .; SO 62.5 

TRANSCONDUCTANCE 1250 1600 

AMPLIFICATION FACTOR lOO 100 

PLATE CURRENT O.5 1.2 

SIGNAL—TO—NOISE—RATION IN 63DB F—C AMP. 57db 

6.3 
0.26 

VOLTS 

AMP. 

VOLTS 

VOLTS 

K OHMS 

µMHOS 

MA. 

DOWN 

TUNG-50L ELECTRIC INC.. ELECTRON TUBE DIVISION. DLOOMfIELO. NEW JERSEY • U.S.A., MARCH 1. 1960 PLATE •5805 





12DQ6A 

~I 562y
MAX 

TUNO•fOl 

BEAM PENTODE 

JEOEC CAP ~ 
ct•2 oR ct-a COATED UN I POTENT I AL CATHODE 

r-12 

I
-

1 
3.668 
MAX 

a.zso 
MAX 

GLASS BULB 

i
SKIRTED MINIATURE 

SNORT NE01 UM-SHELL 
6 PIN OCTAL 86-122, 

B6-]~iB OR 
7 PIN OLTAL 

B7-111, 81-119 OR B5-190 

OUTLINE DRAWING 
J EDEL 12-51 

FOR HGRIZONTAL DEFLECTION AMPLIFIER 

APPLICATIONS IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

PIN W1 IS OMITTED WHEN EITHER A 

B6-122 OR B6-148 BASE IS USED 

BASING DIAGRAM 

J EDEC 6AN 

THE 12DQ6A IS A HIGH—PERVEANCE BEAM POWER PENTODE DESIGNED FOR USE AS A 
HORIZONTAL DEFLECTION AMPLIFIER TUBE IN HIGH EFFICIENCY DEFLECTION CIR—
CUITS OF TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE SIMILARLY CON—
TROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM—UP TIME AND HEATER RATINGS 
THE 12DQ6A IS IDENTICAL TO THE 6DQ6A. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
W ITM OUT EXT ERN AI SrI I ELD 

GN I'D TO PLATE (G TO P) 

INPUT: (G1 TO H+K, BP + G2) 

OUTPUT' (P TO H+K, BP + B2) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANOA RD RS-239 

0.5 
15.0 
7.0 

pf 
pf 
pf 

AVERAGE CHARACTERISTICS 12.6 VOLTS 6OO MA.. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION E)OO#4O MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

NEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL OC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM- UP TIME, APPROX. SECONDS 

-VINDICATES A CHANGE. 

L ONTINU ED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MF1EL0.. NEW JERSEY, U.S.A.. AUGUST 1, 1952 PLATE x6549 



12DQ6A 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN YAXINUY VALUE$ - $EE EIA $TAN DARD RS-2j9 

HORIZONTAL DEFLECTION AMPLIFIERA

PLATE SU P,PLY VOLTAGE, DC (BOOST+DC POWER SUPPLY) 77O VOLTS 

PLATE VOLTAGE, PEAK PULSE. POSITIVE 6000 VOLTS 

PLATE VOLTAGE, PEAK PUISE~ NEGATIVE 15GO VOLTS 

PLATE DISSIPATION,B lE WATTS 

GRID 41 VOLTAGE. PEAK PULSE~NEGATIVE 33O VOLTS 

GRID M2.VOLTAGE, DC ZZO VOLTS 
GRID t2 DISSIPATION j.6 WATT$ 
CATHODE CURRENT, AVERAGE 155 MA. 
CATHODE CURRENT, PEAK 54O MA. 

GRID rEi CIRCUIT RESISTANCE, B 1.O MEGOHM 

BULB TEMPERATURE. (AT HOTTEST POINT) Z2O °C 

AVERAGE CHARACTERISTICS 

PENTODE OPERATION: Eb =250V,Ec2 =150V, Eci='22.SV. 

PLATE CURRENT 

GRID ill CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE, APPROX. 

2ER0 81AS: Eb = 60V, Ec2 = i50V. (INSTANTANEOUS VALUES) 
PLATE CURRENT 

GRID Y2 CURRENT 

CUTOFF: Ib = 1 MA, Eb = 250 V, Ec2 = 150 V. 
GRID +Yi VOLTAGE,"APPROX. 

CUTOFF: Ib = i Ma, Eb = 5000 V, Ec2 = 150 V. 

GRID ,Y1 VOLTAGE, APPROX. 

TRl ODE MU: Eb ="EC2 = 150 V, Eci =-22.5 V. 

—f INDICATES A CNANG E. 

55 MA. 

I.5 MA. 

6600 uMHos 
20,000 OHMS 

317 MA. 

25 MA. 

—4O VOLTS 

—lOO VOLT 

4.5 

A 
FOR OPERATION IN A 525-LINE. j0-FRAME STST EN 0.S DESCRIPEU IN "$TAN DARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION". THE DUTT LTC LE 
OF THE VOLTAGE PU lSE MUST NOT EXC EEO 154 OF ONE $L ANN ING LTC LE. 

B 
IN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTNER SUITABLE 
N EANS I$ REOUIREO TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

xNEATER NARN-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALM 
BOS OF IT$ RATED VOLTAGE AFTER APPITING 4 TIY ES RATED NEATER YOLTA GE TO A CIRCUIT CONSISTING 
Of THE TUBE NEATER IM SERIES MITN A RESISTANCE OF VALUE j TI YE$ TXE NOMINAL MEA TER OPERATING 
RES ISTANL E. 



TENTATIVE DATA 12DQ6A 
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Ef = 12.6 Volts 
EoZ = 150 Volts 

200 

-5 

-10 

-15 

-20 

-25 

-36 
_-35 

300 400 500 60G 
PLATE VOLTS 

TUN O-BOL ELECTRIC INC ELECTRON TUBE DIVISION BL OOMFI ELD~ MEW JER SEY~ U.S.A. APRI 1, 1956 PLATE F46j6 
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l2DQ6B 

TUNG•SOL 

BEAM PENTODE 

~1562y
MAX 

Jt✓EC CAP 
C1 -2 OR CI-3 

T-12 

1
-

1 
3.688 
MA% 

a.2so 
MAX 

GLASS BULB 

i
SKIRTED MINIATURE 

SHORT MEDIUM-SHELL 
6 PIN 'OCTAL 86-122, 

HE -1 '~aB OR 
7 PIN OCTAL 

e1-111, e1-119 OR B5-190 

OUTLINE DRA'7'I tip_ 
J EDEC '. -~ -

COATED UNIPOTENTIAL CATHODE 

FOR HGRIZONTAL DEFLECTION AMPLIFIER 

APPLICATIONS IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

PIN Ml IS OMITTED WHEN EITHER 

A Qb-122 OR Bb-148 BASE IS USED 

BASING DIA(fRAM 

J EDEC bAM 

THE 12DQ6B IS A BEAM POWER PENTODE PRIMARILY DESIGNED FOR USE AS THE 
HORIZONTAL—DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. ITS HIGH ZERO—
BIAS PLATE CURRENT AT LOW PLATE AND SCREEN VOLTAGES MAKES THE TUBE WELL 
SUITED FOR USE IN RECEIVERS THAT OPERATE AT LOW PLATE—SUPPLY VOLTAGES. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME, THE 12DQ6B IS IDENTICAL 
TO THE 6DQ63. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT EXTERNAL SHIELD 

GR I'D TO PLATE (G TO P) 

INPUT: (G1 Tv H'HK, BP + G2) 

OUTPUT' (P TO H+K, BP + B2) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN tiAXIMUM VALUES - SEE EIA STANDARD RS-2a9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL OC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME, APPRCX. 

0.5 Pf 
15.0 pf 
7.0 pf 

i2. E) VGLTS GOO MA., 

600fuo Ma. 

ZOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

__- ~:DS 

-~INOICAT ES A CHANGE. 

CONTINUED ON FOILON;IN6 PAGE 

T UNG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NF.W JERSEY, U.S.A., AJ G ST 1, 19'2 PLATE W6F50 



12DQ6B 

TUNc•so~ 

CONTINUED FRON PRECEDING PAGE 

MAXIMUM RATINGS 
O ESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

HORIZONTAL DEFLECTION AMPLIFIER A

PLATE SU P.PLY VOLTAGE, DC (BOOST+DC POWER SUPPLY) ]]O VOLTS 

PLATE VOLTAGE, PEAK PULSE, POSITIVE 6~JOO VOLTS 

PLATE VOLTAGE, PEAK PULSE, NEGATIVE 1500 VOLTS 

PLATE DISSIPATION, B IH WATTS 

GRID #1 VOLTAGE, PEAK PUL SE,NEGATI VE 33O VOLTS 

GRID #2 VOLTAGE, DC ZZO VOLTS 

GRID #2 DISSIPATION 3.(> WATTS 

CATHODE CURRENT, AVERAGE 175 MA. 

CATHODE CURRENT, PEAK (]LO ~MA. 

GRID #1 CIRCUIT RESISTANCE, B 1.O MEGOHM 

BULB TEMPERATURE~ (AT HOTTEST POINT) 22O °C 

AVERAGE CHARACTERISTICS 

PENTODE OPERATION: Eb =250V, Ec2 -150V, Ec1--22. SV. 
PLATE CURRENT 65 MA. 

GRID #2 CURRENT T.8 MA. 

TRANSCOND UCTANCE ]3OO /.ZMHOS 

PLATE RESISTANCE, APPROX. 1H,000 OHMS 

ZERO BIAS: Eb = 60V, Ec2 = 150V. ( INSTANTANEOUS VALUES) 

PLATE CURRENT 345 MA. 

GRID #2 CURRENT Z] MA. 
CUTOFF: Ib = 1 MA, Eb = 250 V, Ec2 = 150 V. 

GRID #1 VOLTAGE,'APPROX. -4Z VOLTS 

CUTOFF: Ib = 1 Ma, Eb = 5000 V, Ec2 = 150 V. 

GRID #1 VOLTAGE, APPROX. —lO0 VOLTS 

TR-I ODE MU: Eb = Ec2 = 150 V, Ec1 =-22.5 V. 4.4. 

-SIN DILATES A CHANGE. 

A 
FOR OPERATION IN A 52.5-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION". THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15~ OF ONE SCANNING CYCLE. 

R 
IN ~iAG ES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TOPROT ECT THE TUBE IN THE ABSENCE OF EXCITATION. 

RHEA TER WARM-UP TIME IS DEFINED AS THE TIME REOUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80$ OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER YOITA GE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



12DQ6B 

12Dg68 
Ef = 12.6 Volts 
EC1= 0 Volts 
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J .-~ 
J ~ 

.-. 25 ,,, 250 
U 6 

a 

c 

" 00 
0 

E~ Z = 200 

175 

150 

125 , 

100 

75 
1 
50 

100 200 300 
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12DQ6B 
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12DQ68 
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TENTATIVE DATA 12DQ7 
~

M
~

~
t~

 ~
w

 V
. 
i.
 
~

. 

g . 
MAX.  

-~ t 

238 
MAX. 

28~ 
MAX. 

I I I II '-. 1 

TUMo•so~ 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.6t10~ VOLTS 6.3 VOLTS 
0.3 AMP. 0.6t6;~ A~~P. 

AC OR DC 

GLASS BULB ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9BF 

THE 12DQ7 IS A BEAM POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION 

AND IS DESIGNED FOR USE AS THE VIDEO OUTPUT AMPLIFIER IN TELEVISION 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PRO-
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

RATINGS 
INT ERPRETEO ACCORDING TO DESIGN NA%INUN SYSTEM 

0.1 µµf 
10.0 µµf 
3.8 jlµf 

HEATER VOLTAGE 12.6f 1O~ 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM SCREEN- SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING CHART 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 6.S WATTS 

MAXIMUM SCREEN DISSIPATION 1.1 WATTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER POSITIVE WITH- RESPECT TO CATHODE 

DC COMPONENT lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS 0.25 MEGONMS 

WITH CATHODE BIAS 1.O ME60HMS 

HEATER WARM-UP TIME (APPROX.)~ 11.0 SECOND 

CONTINUED ON FO CLONING PAGE 
J 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL00 NFI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1958 PLATE M5354 



12DQ7 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIEn 

HEATER VOLTAGE 12,6±10$ 6.j 
VOLTS 

HEATER CURRENT O.3 0.6±6$ AMP. 

PLATE VOLTAGE 4O ZOO VOLTS 

SUPPRESSOR CONNECTED TO CATHODE AT SOCKET 

SCR E~EN VOLTAGE 125 125 VOLTS 

GRID #1 VOLTAGE O A --- VOLTS 

CATHODE E1 NAS RESISTOR --- 6H OHMS 

PLATE RESISTANCE I (APPR OX. J 53 OOO OHMS 

TR ANSCONOUCTANCE --- lO 5OO µMHOS 

PLATE CURRENT 45 26 MA. 

SCREEN CURRENT 16 5.6 MA. 

GRID #1 VOLTAGE (APPROX.) 

Ib = 100 µAMPS. —9 VOLTS 

AAPPLI ED FOR SXORT INTERVAL lTWO SECONDS MA%IMUM1 SO AS NOT TO DAMAGE TUBE. 

xNEAT ER WARM-UP TINE IS DEFINED A$ THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALM 
BOS OF ITS RATED VOLTAGE AFi ER APP ITING 4 TIME$ RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VA IUE j TINES THE NOYINAI NEATER OPERATING 
R ES I$TAND E. 

O ESIGN-MA%INUN RATING$ ARE LIMITING VALUE$ OF OPERATING ANO ENVIRONY EMTAL CONDITION$ APPIICAB LE 
TO A 80GEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB II $M ED DATA, AND $MOULD 
NOT BE E%CEEDED UNDER TXE .NORST PROBABLE LOXOITIONS. TXE DEVICE MANUFACTURER CX005E5 TX ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABI IITY Of TMEDEVIC E, TAXING RESPONSIBILITY FOR THE 
E FFEC iS OF CXANG E$ IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTER ISTit S. TXE 
E pUI PYENT MANUFACTURER SNOU LD DESIGN $0 TXAT IN ITIA LLT AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR TnE INTENDED SERVICE IS E%CEEDED WITH A BOGET DEVICE UNDER THE RORST PROBABLE 
OPERATING CONDITIONS YIiM RES PELT TO SUPPIT-VOLTAGE VARIATION, EQUIPMENT COMPON ENi VARIATION 
EQUIPMENT CONTROL AOJ USTYENT, LOAD VARIATION, SIGNAL VARIATION, AND EMYIRONYENTAL CONDITION$. 



TENTATIVE DATA 12DQ7 
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T UNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION aLOOMFI ELD. NEW JERS E7, U.S.A. NOVEMBER 1. 1958 PLATE W5355 



12DQ7 TENTATIVE DATA 
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TENTATIVE DATA 12DQ7 

/~ 

1204 
AVERAGE TRANSFER CHARACTERISTICS 

Ef = 12.6 Volts 
E6 = 200 Volts 
EC3 0 Volts 
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T UNG-SOL ELECTRIC INL. ELECTRON TUBE DIYI SION -BLOOMFI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1950 PLATE #5j56 



12DQ7 TENATIVE DATA 

12DQ7 

AVERAGE TRANSFER CHARACTERISTICS 
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i2os7 
TUNc•sQl< 

TWIN DIODE-TETRODE 
MINIATURE TYPE 

~,~ 

8 
MAX 

i 

2
 3.. 

8 
MAX. 

2 5.' 
8 

MAX. 

GLASS BULB 

SMALL-BUTTON NOVAL 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 6-3 

UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

SPACE CHARGE GRID TETRODE 

2P IP 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9JU 

z 

THE 12DS7 IS A TWIN DIODE-POWER TETRODE IN THE 9 PIN MINIATURE CONSTRUC-
TION. IT IS INTENDED FOR USE IN AUTOMOBILE RECEIVERS WHERE THE TUBE ANC 
TRANSISTOR ELECTRODE VOLTAGES ARE OBTAINED DIRECTLY FROM A 12 VOLT 
BATTERY. IN THIS APPLICATION THE DIODE UNITS ARE BSED FOR AM SIGNAL 
DETECTION AND AUTOMATIC VOLUME CONTROL. THE TETRODE UNIT IS USED AS THE 
DRIVER FOR THE TRANSISTORIZED AF POWER OUTPUT STAGE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SnIELD 

T ETRODE UNIT: 

GRID #2 TO PLATE 

GRID #2 TO GRID #1, HEATER & CATHODE 

PLATE TO GRID #1, HEATER & CATHODE 

DIODE UNITS: 

DIODE SLATE #1 TO DIODE CATHODE & HEATER 

DIODE PLATE #2~ TO DIODE CATHODE & HEATER 

DIODE PLATE #1~ TO DIODE PLATE #2 

TE TR ODE GRID #2 TO DIODE PLATE #1 (MAX.) 

TETRODE GRID #2 TO DIODE PLATE #2 (MAX.) 

13 Pf 

~ 13 Pf 
~ 2.4 pf 

0.5 pf 
0.5 pf 

O.i Pf 
0.3 Pf 

C.3 Pf 

RATINGS 
INTENPRETED ACCORDING TO nFSIGN M4%IMUM SYSTEM 

TETRODE UNIT - AUDIO DRIVER SERVICE 

HEATER VOLTAGE A 12.6 VOLTS 
MAXIMUM PLATE VOLTAGE 16 VOLTS 
MAXIMUM GRID #2 (CONTROL—GRID) VOLTAGE 

NEGATIVE BIAS VALUE 16 VOLTS 

MAXIMUM GRID #1 (SPACE—CHARGE—GRID) VOLTAGE 16 VOLT. 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

INDICATES A CNANG E. 
CONTINUED ON FOLLOWING P0.GE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S. A.00TOB ER 1, 1961 PLATE #629j 



12DS7 

~  TUNG•SOL 
CONTINUED FROM PR EC EOING PAGE 

RATINGS — coNTlo 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

DIODE UNITS - TWO 
VALUES eRE FOR EACH UNIT 

HEATER VOLTAGE A 12.6 VOLTS 

MAXIMUM PLATE CURRENT 5 MA. 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

A EATER VOLTAGEA 12.6 VOLTS 

HEATER CURRENT O.4 AMP. 

SLATE VOLTAGE 12.6 VOLTS 

GRID #2 (CONTROL—GRID) VOLTAGE: 

DEVELOPED ACROSS A 2.2 MEGOHM RESISTOR —O.S VOLTS 

6R 10 #1 (SPACE—CHARGE—GRID) VOLTAGE 12.(7 VOLTS 

PLATE RESISTANCE (APPROX.) —i 5OO OHMS 

AMPLIFICATION FACTOR I GRID #2 TO PLATE ~ $ 

TRANSCONDUCTANCE~ GRID #Z TO PLATE —•16 OOO µMHOS 

PLATE CURRENT ~ 35 MA. 

GRID #1 CURRENT 75 MA. 

TYPICAL OPERATION 

TETROCE UNIT - AUDIO DRIVER SERVICE 

PLATE SUPPLY VOLTAGE 

PLATE VOLTAGES

GRID #1 SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

GRID #2 RESISTOR 

CATHODE RESISTOR 

PEAK AF GRID #2 SUPPLY VOLTAGE (APPROX.): 

FROM 3.3 MEGOHM SIGNAL SOURCE 

FLATE CURRENT: 
ZERO SIGNAL (APPROX.) 

INDICATED —SIGNAL 

GRID #1 CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTOP.TION (AT POWER OUTPUT OF 2.5 MW) 

INDICATED—SIGNAL POWER OUTPUT 

--+ 11.2 VOLTS 

—► 11.2 VOLTS 

O VOLTS 

1,$ ME60HMS 

1$ OHMS 

~ 4.25 VOLTS 

—~ 2O MA. 

—► ~ MA. 

—► 5$ MA. 

1250 OHMS 
~ 5 PERCENT 

~ 8 MW. 

DWI TH 12.6 VOLTS ON HEATER ANO GRID #2 VOLTAGE 09TAINEO BY A GRID #2 RESISTOR. 

THIS TUBE IS INTENDED TO BE US EO IN AUTOMOTIVE SERVILE FROM A NOMINAL 12 VO IT BATTERY SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
THIS SERVICE. THE NA%IMUM RATINGS OF THE TUBE PRO V.IOE FOR AN ADEQUATE SAFETY FACTOR SUCH THAT 
THE TUBE NI LL NITHSTAND THE WI OE VARIATION IN SUPPLY VO IT AG ES. 

EOBTAINED FROM INOICAT ED PLATE SUPPLY THROUGH SERIES 100 HENRY CHOKE HAVING DC RESISTANCE OF 150 
OHMS. 

SIN OICATES A CHANGE CONTINUED ON FOLLOWING PAGE 

J 



12 DS7 

TUNO.80L 
CONTINUED FROM PRECEDING PACE 

TYPICAL OPERATING CONDITIONS lIND CHARACTERISTICS eoNr~D. 

TYPICAL OPERA710N 

PLATE VOLTAGE 12,(7 VOLTS 

GRID #1 VOLTAGE 12.6 VOLTS 

GRID -#2 VCLTAGE: 

OBTAINED BY RECTIFICATION THROUGH A 

2.2 MEGOHM RESISTOR -r -j, F, VOLTS 

PEAK AF GRID #2 SUPPLY VOLTAGE (APPROX.): 

FROM 0.22 MFGOHM SIGNAL SOURCE ~ 2.j' VOLTS 

PLATE CURRENT: 

ZERO SIGNAL (APPROX.) ~ 
35 ~MA. 

MAXIMUM SIGNAL ~ 
15 MA. 

GRID #1 CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

MAX. SIGNAL POWER OUTPUT 

MAXIMUM CIRCUIT VALUES: 

GRID #2 CIRCUIT RESISTANCE 

CHARACTERISTICS 

DIODE UNITS — TWO 
VALUES ARE FOR EACH UNIT 

PLATE CURRENT FOR PLATE VOLTS = 10 

-*'INUICAT ES A C11AN 6E. 

-~ 80 MA. 

X700 OHMS 

lO PERCEPT 

—► 35 Mw. 

1O MEGOHMS 

I 
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12DS7 

12DS7 

T ETRODE UNIT 
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TENTATIVE DATA 12DS7A 

MAX. 
— ~ -- r 

2 3" 
8 

MAx. 

2 5" 
8 

MA X. 

- t , 1 

GLASS BULB 

TUNG•80L 

TWIN DIODE-TETRODE 
MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTQM VIEW 
SMALL—BUTTON NOVAL 

9 PIN BASE 

9JU 

THE 12DS7A IS A TWIN DIODE AND A HIGH PERVEANCE POWER TETRODE OF THE 
SPACE-CHARGE-GRID TYPE IN 7HE 9 PIN MINIATURE CONSTRUCTION. IT IS IN-

TENDED FOR USE IN "HYBRID" AUTOMOBILE RECEIVERS IN WHICH TUBE AND TRAN-
SISTOR ELECTRODE VOLTAGES ARE OBTAINED DIRECTLY FROM A 6-ALL STORAGE 

BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
w lTnour ExTERNaL snlELo 

T ETRODE UNIT: 

GRID #2 TO PLATE 

GRID #2 TO GRID #1, HEATER & CATHODE 

PLATE TO GRID #1~ HEATER & CATHODE 

DIODE UNITS: 

DIODE PLATE #1 TO DIODE CATHODE & HEATER 

DIODE PLATE #2, TO DIODE CATHODE & HEATER 

DIODE PLATE #1~ TO DIODE PLATE #2 

TETRODE GRID #2 TO DIODE PLATE #1 

TETRODE GRID #2 TO DIODE PLATE #2 

13.8 µµf 

12.7 µµf 

2.2 µµf 

0.5 Ivlf 
0.5 µµf 

0.1 µµf 

0.3 µµt 
0.3 µµf 

RATINGS 
INTERPRETED ACCORDING TO nFSIGN MA%IMUM SYSTEM 

TETRODE UNIT — AUDIO DRIVER SERVICE 

HEATER VOLTAGE A 12.6 VOLTS 
MAXIMUM PLATE VOLTAGE 16 VOLTS 

MAXIMUM GRID #2 (CONTROL—GRID) VOLTAGE 

NEGATIVE BIAS VALUE —16 VOLTS 

MAXIMUM GRID #1 (SPACE—CHARGE—GRID) VOLTAGE 16 VOLTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOL?S 

` CONTINUED ON FOLLOWING PAGE 

T UN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLO DMFI ELD, NEW JERSEY, U.S.A. JUNE 1, 1950 PLATE #5877 



12DS7A TENTATIVE DATA 

TUNe•:o~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS — coNrlD 
I NTER PRET EO ACCORDING TO DESIGN MA %IMUM SYSTEM 

DIODE UNITS — TWO 
VALUES ARE FOR EACH UNIT 

HEATER VOLTAGE A

MAXIMUM PLATE CURRENT 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

12.E VOLTS 

5 MA. 

lE VOLTS 

lE VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE A 12,(7 VOLTS 

HEATER CURRENT O,4 AMP. 

PLATE VOLTAGE 12.E VOLTS 

GRID #2 (CONTROL- GRID) VOLTAGE: 

DEVELOPED ACROSS A 2.2 MEGOHM RESISTOR —0.5 VOLTS 

GRID #1 (SPACE- CHARGE- GRID) VOLTAGE 12.E VOLTS 

PLATE RESISTANCE (APPROX.) 5OO OHMS 

AMPLIFICATION FACTOR, GRID #2 TO PLATE 9.1 
TRANSCONDUCTANCE~ GRID #2 TO PLATE 19 OOO µMH6S 

PLATE CURRENT j5 MA. 

GRID #1 CURRENT ~5 MA. 

TYPICAL OPERATION 

AS DRIVER FOR 

TRANSISTORIZED AF POWER—OUTPUT STAGE 
PLATE SUPPLY VOLTAGE 11.2 VOLTS 

PLATE VOLTAGE S

GRID #1 SUPPLY VOLTAGE 11.[ VOLTS 

GRID #2 SUPPLY VOLTAGE O VOLTS 

GRID #2 RESISTOR 1.H MEGOHMS 

CATHODE RESISTOR 1H OHMS 

PEAK AF GRID #2 SUPPLY VOLTAGE (APPROX.): 

FROM 3.3 MEGOHM SIGNAL SOURCE u.25 VOLTS 

=LATE CURRENT: 

ZERO SIGNAL (APPROX.) 2O MA. 

INDICATED SIGNAL ~ Mq, 

GRID #1 CURRENT 58 MA. 

LOAD RESISTANCE 1250 OHMS 

TOTAL HARMONIC DISTORTION (AT POWER OUTPUT OF 2.5 MW) 7 PERCENT 

INDICATED 516NAL POWER OUTPUT lO MW. 

A 

THIS TUBE I$ INTEN DEO TO BE USED IN AUTOMOTIVE SE RYICE FROM A NOMINAL 1Z VOLT BATTERY SOURCE. 
THE NEATER IS TMFRE FORE DESIGNED TO OPERATE OVER THE 10.0 TC 15.9 YO IT AGE RANGE ENCOUNTERED IN 
THIS SERVILE. THE NA%INUN RATINGS OF THE TUBE PROVIDE FOR AM ADEQUATE SAFETY FACTOR SUCH TXAT 
THE TUBE WI LI WITHSTAND THE NI DE VARIATION IN SUPPLY VO IT AG ES. 

SOBTAIN ED FROM INDICATED PLATE SUPPLY THROUGH SERIES 100 HENRY CHOKE HAVING DC RESISTANCE OF 150 
OHMS. 

CONTINUED ON FOLLOWING PAGE 

 J 



TENTATI V E DATA 12DS7A 

TUNG•SOL 

CONTINUED FROM PR EC EOING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - eoINT'o. 

TYPICAL OPERATION 

F LATE VOLTAGE 12.6 VOLTS 

GRID #i VOLTAGE L2. E) VOLTS 

GRID #2 VCLTAGE: 

OBTAINED BY RECTIFICATION THROUGH A 
2.2 MEGOHM RESISTOR -'Z,5 VOLTS 

PEAK AF GRID #2 VOLTAGE (AFPROX.).: 
FROM 0.22 ME GOHM SIGNAL SOURCE Z.j VOLTS 

PLATE CURRENT: 

ZERO SIGNAL (APFROX.) 35 MA. 

MAXIMUM SIGNAL 11 MA. 

GRID #1 CURRENT 8Q MA. 

LOAD RESISTANCE 7OO OHMS 

TOTAL HARMONIC DISTORTION 1O PERCENT 

MAX. SIGNAL POWER OUTPUT 45 MW. 

MAXIMUM CIRCUIT VALUES: 

GRID #2 CIRCUIT RESISTANCE lO MEGOHMS 

CHARACTERISTICS 

DIODE UNITS — TWO 
VALUES ARE FOR EACH UNIT 

F LATE CURRENT FOR PLATE VOLTS = 10 3 MA. 

PL
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12DS7A TENTATIVE DATA 

12DS7A 

TETRODE UNIT 

Ef = 12.6 Volts 
Eb = 12.6 Volts ~ 

EC1 (Space-Charge-Grid) =12.6 Volts / 
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12DT5 

TUNG•SOL 

BEAM-POWER PENTODE 

MINIATURE TYPE 

a 
I! 

~„ 

8 
hMAX 

t T 

c8 
MAX. 

28 
MA

I 
X. 

si 

GLASS BULB 

II I I I 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.6ot6% AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE 

SMALL—BUTTON 
q PIN BASE 

9nN 

THE 12DT5• IS A BEAM POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED FOR SERVICE AS A VERTICAL DEFLECTION OUTPUT AMPLIFIER IN 
TELEVISION RECEIVERS UTILIZING A 110° DEFLECTION ANGLE PICTURE TUBE ANC 
A B+ SUPPLY VOLTAGE OF 250 VOLTS. IT HAS HIGH ZERO BIAS PLATE CURRENT 
AND A HIGH PLATE CURRENT TO GRID #2 CURRENT RATIO. IN ADDITION, THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH Af2E SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS 
AND WARM—UP TIME, THE 12DT5 IS IDEWTICAL TO THE 6DT5. 

DIRECT INTERECECTRODE CAPACITANCES 
w ITHOUT E%TERN AL SHIELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

0.57 µµf 
12.5 µµf 

4.9 µµf 

RATINGS" 
INTERPR ETEO ACCORDING TO DESIGN CENTER ST STEM 

VERTICAL DEFLECTION SERVICES

DEFLECTING 110° PICTURE TUBE 
HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 315 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (A 6S. MAX.) 2 ZOO VOLTS 
MAXIMUM GRID #2 VOLTAGE 2B5 VOLTS 
MAXJ MUM PEAK NEGATIVE PULSE GRID #i VOLTAGE —'250 VOLTS 
MAXIMUM PLATE DISSIPATIONC 9,0 WATTS 
MAXIMUM GRID #2 DISSIPATION '2,0 WATTS 
MAXIMUM CATHODE CURRENT; 

k VERA GE 55 MA. 

PEAK 19O MA. 
MAXIMUM HEATER POSITIVE OR NEGATIVE WITH RESPECT TO 

CATHODE (TOTAL DC AND PEAK) ZOO VOLTS 
MAXIMUM GR IO #1 CIRCUIT VALUES 

FI%ED BIAS 'O.5 MEGOHM 

CATHODE BIAS 1.O MEGOHM 
HEATER WARM—UP TIME (APPR OX.);  11,Q SECONDS 

CONTINUED OX FOLLOWING PAGE 

T UNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, MEW JER SE T, U.S.A. APRIL 1, 1959 PLATE W5469 



12DT5 

TUNG•SOL 
L ONTINUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 (SCREEN) VOLTAGE 

GRID #1 VOLTAGE 

TRANSC ONDUCTANCE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 CUTOFF VOLTAGE G

12.6 12.6 12.6 
0.6ot6% 0.606% 0.6016% 

60 80 .- 250 
150 250 250 
OE OE -16.5 

--- -- 6 200 
-~ 95 195E 44 

-~ 8.5 19F 1.5 
--- --- -35 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

/1MH0S 

MA. 

MA. 

VOLTS 

A DESIGN-MAXI NUN RATINGS ARE TXE LIMITING VAI UES EXPRESSED wITM RESPECT TO BOGIE TUBES AT WHI CM 
SATISFACTORY TUBE LIFE CAN BE E%P ECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PER FOR NANCE~ 
TNER EF OR E. THE EQUIPMENT DESIGNER NU ST ESTABLI SM THE CIRCUIT DE516N SO THAT NO DESIGN-MAXIMUM 
VALUE IS E%DEEDED WITH A BOGIE TUBE UNO ER THE WORST PROBABLE OPERATING CONDiTI0N3 WITH RESPECT 
TO SUPPLT-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EOU IPMEMT CDNTR OL AOJUETYE NT. LOAD 
VARIATION, AND ENVI RONNEMTAL CONDITIONS. 

FOR OPERATION IM A 5~5-LIFE, 30-FRAME SYSTEM AS DESCRIBED IM "ST AMD AR DS OF GOOD ENGINEERING 
PRACTICE FOR TEIEVIS I.OM BROADCAST STATIONS: FED Efl AL LOYNUNICATI ONS COMMISSION•. THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT F3CEED 15f OF ONE SCANNING CYCLE. 

CIM STAGES OPERATING WITH GRID LEAK BIAS, AM ADE OUATE LATH OOE BIAS RESISTOR OR OTN ER SUITABLE 
NEAMS IS REQUIRED TO PROTECT THE TUBE IN THE AB SEMCE OF EXCITATION. 

E APPl1ED FOR SHORT INTERVAL INAXI NUN OF 2 SECONDS/ 50 AS NOT TO DAMAGE TUBE. 

THESE VALUES CAM BE NE ASUR ED BT A METHOD INVOLVING A RE-CURB EMT wAVEF ORN SUCH THAT TXE PI ATE 
DISSIPATION AMD GRID N2 INPUi WILL BE KEPT WITHIN RATINGS IN ORO ER TO PREVENT DAN AGE TD THE 
TUBE. 

~'F OR PLATE CURRENT OF 100 uANPER ES. 

* NEATER WAfl N-UP TINE IS DEFINED AS THE TIME RE QU IREO FOR THE VOLTAGE ACROSS THE HEATER TO REALM 

80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES wITM A RESISTANCE OF VALUE 3 TIMES THE NOMINAL ME ATBR OP ER ATIMG 

REGI ST AXC E. 

ADC LONPON ENT MOST NOT EXC EEO 100 VOLTS. 

-H" INDICATES A CHANGE. 
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TENTATIVE DATA 12 DT6 

~', 
MAX 

GLASS BULB 

TUNO.80L 

PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMPS. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

7 PIN BASE 

7EN 

THE 12DT6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 

IT IS INTENDED FOR USE AS AN FM DETECTOR IN TELEVISION RECEIVERS. DE—

SIGNED SO THAT GRID #1 AND GRID #3 CAN EACH BE USED AS INDEPENDENT SHARP 
CUTOFF CONTROL ELECTRODES, THE TUBE MAY ALSO BE USED IN DELAY CIRCUITS, 

GAIN—CONTROLLED AMPLIFIER CIRCUITS, AND MIXER CIRCUITS. WITH THE EXCEP—

T-ION OF HEATER WARM—UP TIME AND HEATER CHARACTERISTICS, IT IS IDENTICAL 

TO THE 6DT6. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI TM EXTERNAL SHIELD, #j16, CONNECTED 70 CATHODE 

GRID #1 TO PLATE 

GRID #i Tb GRID #3 
GRID #3 TO ALL OTHER ELECTRODES 

GRID #i TO GRID #2, GRID #3, HEATER, 

AND INTERNAL SHIELD AND CATHODE 

GRID #3 TO PLATE 

RATINGS 
INTERPRETED ACCOROI XG TO OESI GN MA%IMUM SYSTEM 

FM DETECTOR SERVICE 

HEATER VO L.TAGE 

MAXIMUM PLATE VOLTAGE 
MAXIMUM GRID #3 (SUPPRESSOR) VOLTAGE 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM GkID #2 (SCREEN) VOLTAGE 

MAXIMUM GRID #i (CON TROT—GRID) VOLTAGE: 

POSITIVE 81AS VALUE 
MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 165 VOLTS 

FOR GRID #2 VOLTAGES BETWEEN 165 AND 330 VOLTS 
MAXIMUM HEATER—CATH dDE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER WARP.1—UP TIME (APPROX.) # 

ATXE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

0.02 uuf 
0.1 uuf 
6.1 uu.f 

5.8 µu.f 
1.4 uµf 

12.E VOLTS 

330 votTs 
'28 VOLTS 

330 voLTs 
SEE RATING CHART 

O VOLTS 

1.7 WATTS 

1. ]. WATTS 

SEE RATING CHART 

LOO VOLTS 

LOOA VOLTS 

LL SECONDS 

HEATER WARM-UP TIME IS DEFINED AS THE TI ME'REQUI RED FOR THE VOLTAGE ACR O55 THE NEATER TO REACX 
804 DF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES ft ATEO HEATER VOLTAGE TO A LI RCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE XONI NAL XE ATER OPERATING 
RESISTANCE. 

CON TI NU EO ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE N5713 



12 DT6 TENTATIVE DATA 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID #} SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

CATHODE-BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE: 

GRID #1 TO PLATE 

GRID #3 TO PLATE 

GRID #1 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 1p µAMP 

GRID #3 VOLTAGE (APPROX.) FOR PLATE CURRENT OF 10 µAMP 

PLATE CURRENT 

GRID #2 CURRENT 

12.E VOLTS 

0,15 AMP. 

150 VOLTS 

O VOLTS 

100 VOLTS 

560 oHMs 
0.15 MEGOHM 

8OO µMHOS 

515 µMHOS 

—4.5 voLrs 
—3.5 voL Ts 
1.1 MA. 
2.1 MA. 

TYPICAL OPERATION LN THE ACCOMPANYING LOCKED—OSCILLATOR, 
QUADRATURE—GRID FM DETECTOR CIRCUIT 
AT A CARRIER FREQUENCY OF 4.5 MC: 

INPUT SIGNAL TO GRID OF DRIVER TUBE 15 200 500 MV RNS 

PLATE SUPPLY VOLTAGE 25O 25O 25O VOLTS 
GRID #} VOLTAGE (OBTAINED FROM 

A 560p00-OHM RESISTOR) -5 -6 -6.4 VOLTS 

GRID #2 SUPPLY VOLTAGE ZOO lOO LOO VOLTS 

CATHODE-81AS RESISTOR 560 560 560 OHMS 
PLATE LOAD RESISTOR 0,27 0.27 0.27 MEGOHM 

PLATE CURRENT 0.23 0,22 0,21 MA. 

GRID #2 CURRENT 3,4 5.5 6 MA. 

GRID #1 CURRENT 0.013 0.6 0.8 MA. 

BANDWIDTH: 

FOR A TOTAL HARMONIC DISTORTION 

OF ip PERCENT 65 120 118 KC 
AM REJECTION (APPROX.)B 33 29 28 DB 

AUO10 OUTPUT VOLTAGE (RNS, APP-R OX.): 

WITH + y,5-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

WITH + 25-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 17 21 23 VOLTS 

TOTAL HARMONIC DISTOR110N: 

WITH +_ z5-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 2 3 4 PERCENT 

SENSITIVITY: 

WITH +~, 5-KC DEVIATION FROM 
MEAN VALUE OF ¢,5 MC 

WITH +25-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

MAXIMUM CIRCUIT VALllE3: 

GRID #1 CIRCUIT RESISTANCE: 
FOR FIXED-BIAS OPERATION 0.25 MEGOHM 
FOR CATHODE-BIAS OPERATION O.5 MEGOHM 

B 

5.5 6.5 7,5 voLTs 

5o MILLIVOLTS 

15C MILLIVOLTS 

RATIO OF THE AUDIO OUTPUT VOLTAGE PRODUCED DY j0-PERCENT AMPLITUDE MODULATION OF THE 4. 5-NC 
L ARRI ER FRE QU EXLT i0 TXE AUDIO OUTPUT PROOU CED RY t 25-KC DEVIATION FROM THE 4.5-NC CARRIER 
FREQUENCY, WI TM A NO OULATING FR EOUE NCY OF 400 CPS IN 80TH CASES. 

CSI GNAL LEVEL AT WXI CX DETECTOR CIRCUIT WILI HANDLE THE INDICATED OEVI ATION IN FREQUENCY FROM 
TXE MEAN VALUE OF 4.5 NC, BEFORE DISTORTION OCCURS. 



TENTATIVE DATA 12DT6 

 11 
C I

4.5Mc 
INPUT 

O 

TUNo•so~  

LOCKED—OSCILLATOR, QUADRATURE—GRID DETECTOR CIRCUIT 
UTILIZING TYPE 12DT6 

TYPE 
6AU6 

O 
6 
VOLTS 

• • 

TYPE 
12DT6 f—~ 

TI ~ ~ 

I`

e 

C~ 

O 
+150 +100 +250 
VOLTS VOLTS VOLTS 

C1 : 47uu f, 400 VOLTS L1: 

c2 c3:o.o m.f, 

C 4: O.Olu f, 

40o 

200 

voLrs 

VOLTS 
R1: 

C 5: 18uu f, 200 VOLTS 
R2: 

cb : o.oyl t, 20o voL TS 
Rj: 

C7: 100 TO 1000uu f, 
R4: 400 VOLTS 
R 5; 

C8: O.Olu f, 400 VOLTS 

SLUG-TUNED INDUCTOR 
WITH p OF 50 AND 
TUNEABLE TO 4.5-M C. 

100000 OHMS, 0.5 WATT 

12000 OHMS, 0.5 WATT 

l000 onM s, 0.5 WATT 
560 ONM S, 0.5 WATT 

560000 OMM s, 0.5 WATT 

 O 

OUTPUT 

O 

R6: 2i0000 onM s, 0.5 wart 
Ri: 0.5 ME60nM POTENTIOMETER 

Tl: SLUG-TUNED, BI FIL AR 
WOUND IF TRANSFORMER 
WITH RATIO OF 1:1.5, 
p >.60, AND TUNEABLE 
TO 4. 5-MC WI Tn TUBE AND 
WIPING CAPACITANCE. 

TUN 6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFI EL D, NEW JERSEY, U.S.A. DECEMBER 1, 1Y59 PLATE x511" 



12DT6 TENTATIVE DATA 
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TENTATIVE DATA 12DT6 
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PENTODE 
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12DT6 TENTATIVE DATA 
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TENTATIVE DATA 12DT6 
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TENTATIVE DATA 12DT7 

TUNG•SOL 

7' 
8 

! 2

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

MAX. HEATER I i 
15' 

1 16 
i SERIES PARALLEL 

MAX. 12.6 VOLTS 6.3 VOLTS 

3.

0.15 AMPS. 0.3 AMPS. 
6 

MAX

II I II ~ 

GLASS BULB 

AC OR DC 

ANY MOUNTING POSITION 

H 

2K 

2G 

BOTTOM VIEW 
MINIATURE BU7TON 

9 PIN BASE 
9A 

IG 

IK 

THE 12DT7 IS A HEATER-CATHODE TYPE HIGH-MU DOUBLE TRIODE IN THE 9 PIN 
MINIATURE CONSTRUCTION AND IS DESIGNED FOR USE AS A RESISTANCE-COUPLED 
VOLTAGE AMPLIFIER IN CRITICAL AUDIO DESIGNS WHERE LOW NOISE AND HUM ARE 
OF PRIMARY CONSIDERATION. IN OTHER RESPECTS IT IS SIMILAR TO TYPE 12AX7. 

GRID TO PLATE 

INPUT 
OUTPUT 

DIRECT INTER ELECTRODE CAPACITANCES 
W ITXOUT E%T ERNAL SHIELD 

UNIT ii 

1.7 
1.6 

0.46 

UNIT i2 

1.7 µµf 

1.6 µµf 

0.34 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH UNIT 
HEATER VOLTAGE 6.3/12.6 VOLTS 

MAXIMUM NEATER- CATHODE VOLTAGE: VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK 1$O VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 1$O VOLTS 
MAXIMUM PLATE VOLTAGE 3OO VOLTS 
MAXIMUM GRID VOLTAGE: 

NEGATIVE - BIAS VALUE 5O VOLTS 

POSITIVE - BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION 1 WATT 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE ISO VOLTS 

CONTINUED ON FOLLOWING PAGE 

s 
T UN6-SOL ELECTRIO INO. ELECTRON TUBE DIVISION BLOOM FI EID, NEw JERSEY, U.S.A. MARLX 1, 1964 PLATE {E6876 



12DT7 TENTATIVE DATA 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3/12.6 VOLTS 

HEATER CURRENT 0.3/0.15 AM~s. 
PLATE VOLTAGE ZOO 25O VOLTS 

GRID VOLTAGE —1 —2 VOLTS 

AMPLIFICATION FACTOR iOO lOO 
PLATE RESISTANCE BQ OOO 62 5O0 OHMS 

TRANSCONDUCTANCE 1 25O 1 6OO µMHOS 
PLATE CURRENT O.5 1.2 MA. 

BALLISTIC NOISE LEVEL — EACH UNIT 

AVERAGE VALUE 

PLATE SUPPLY 

PLATE LOAD RESISTOR 

CATHODE RESISTOR 

CATHODE BY—PASS CAPACITOR 

GRID RESISTOR 

+5 oB 
250 volrs 
22O KILOHMS 

3 OOO OHMS 
100 µf 

2O KI LOHMS 

AMPLIFIER COVERING Ffl EQU ENCY RANGE OF j0 TO 12,000 CPS. t2dE: FOfl A SENSITIVITY OF 20mV IN, FOR 
50mw OUT: EQUIVALENT TO 17 dN: USING A NAND MALLET PER MIL—E—IC SPA R. 4.10.j AND PAR. 4. 10.j. 5. 

EQUIVALENT NOISE AND HUM VOLTAGE 
UNITS IN PARALLEL 

AVERAGE VALUE 

PLATE SUPPLY 

PLATE LOAD RESISTOR 

CATHODE RESISTOR (UNBYPASSED) 

GRID RESISTOR 

—46 DB 

LOO VOLTS 

11O KILOHMS 

2 4OO OHMS 

O OHMS 

AMPLIFIER FREQUENCY RESPONSE t o.5 eN 20 TO j0, 000 CPS 2 1 WATT OUT GAIN 110 dU. 

~ INDICATES A CHANGE 

~ ~/ 



TENTATIVE DATA 12DT8 

TUNo•so~ 

Y 
s 

rMAxx~ 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

Is' HEATER 
1 16 
MAX. 12.6 VOLTS 0.15 AMP. 

2 16 
AC OR DC 

Max. 
~ ANY MOUNTING POSITION II I II  

GLASS BULB BOTTOM VIEW 
SMALL—BUTTON 
q—PIN NOVAL 

9DE 

THE 12DT8 IS AGENERAL-PURPOSE HIGH-MU TWIN TRIODE OF THE }PIN MINIATURE 
TYPE INTENDED FOR USE AS AN RF AMPLIFIER AND AS A COMBINED OSCILLATOR-
MIXER IN FM TUNERS. THIS TUBE IS ALSO USEFUL IN A WIDE VARIETY OF APPLI-
CATIONS IN RADIO AND TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACTANCES - APPRox. 
wITH EXTERNAL SHIELD 

GR ID—DRIVE OPERATION :A

GRID TO PLATE 

GRID TO CATHODE S HEATER & I.S. 

PLATE TO CATHOOE~ HEATER 6 I.S. 

HEATER TO CATHODE 

CATHODE—DRIVE OPERATION :B

CATHODE TO GRID, HEATER S g~ I.S. 

PLATE TO GR ID S HEATER S & I.S. 

RATINGS 

UNIT tl UNIT f2 

~.5 1.6 Pµf 
2.7 2.7 µµf 
1.6 1.6 µµf 
3.0 3.0 µµf 

5.3 µµf 
2.8 µµf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

EACH UNIT 

HEATER VOLTAGE 12,6 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID VOLTAGE: 

NEGATIVE BIAS VALUE 5O VOLTS 

MAXIMUM PLATE DISSIPATION 2,5 WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOG VOLTS 
MAXIMUM GR ID —CIRCUIT RESISTANCE: 

FOR FIXED—BIAS OPERATION 0,25 MEGOHM 

FOR CATHODE—BIAS OPERATION 1 MEGOHM 

AWITH EXTERNAL SHIELD. Nj15 CONNECTED TO CATHODE Of UNIT UxO ER TEST. 

BWITH EXTERNAL SHIELD. Nj15. CONNECTED TO GRID OF UNIT UNDER TEST. 

CDC COMPONENT MUST NOT E%GEED 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

T UX G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JER SET, U.S.A. NOVEMBER 1, 1957 PLATE N 5118 



12U~'8 TENTATIVE DATA 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH UNIT 

HEATER VOLTAGE 12,(7 12.6 VOLTS 

HEATER CURRENT ~, 15 ~, 15 AMP. 

PLATE-SUPPLY VOLTAGE LOO 25O VOLTS 

CATHODE- BIAS RESISTOR 2~Q 2QQ OHMS 

AMPLIFICATION FACTOR (~ (~ 

PLATE RESISTANCE (APPRO%.) 15 OOO lO 9OO OHMS 

TR ANSCOND UC TANCE 4 OOO 5 5OO µMHOS 

PLATE CURRENT 3.~ 1O MA. 

GRID VOLTAGE (APPR OK.) FOR PLATE 

CURRENT OF 1p µA. - 5 - 12 VOLTS 
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TENTATIVE DATA 12DT8 
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i2ou7 
TUNo-soy 

DUO-DIODE TETRODE 

MINIATURE TYPE 

y .875 
MAX 

1.938" 

2.188" 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 6-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.250 AMP. ~ 

AC OR DC 

ANY MOUNTING POSITION GI 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9J% 

THE 12DU7 IS A DUO — DIODE, TETRODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOk USE AS A COMBINED DETECTOR, AVC RECTIFIER AND AUDIO 
POWER AMPLIFIER DRIVER IN APPLICATIONS WHERE THE HEATER, PLATE, AND 
SCREEN VOLTAGES ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE STORAGE BATTERY. 

DIRECT INTER ELECTRODE CAPACITANCES 
w ITMOUT EXTERNAL SHIELD 

T ETRODE SECTION: 

GRID #i TO PLATE 0.6 pf 
INPUT: Gi TO (H+TK+G2) 11 pf 
O UTPU?: P TO (H+TK+G2) 3.6 pt 
GRID t'i TO DIODE PLATE NS (MAX.) 0.22 pf 
GRID #1 TO DIODE PLATE #2 (MAX.) 

RATINGS e 

0.12 pf 

INTERPRETED ACCORDING TO DESIGN NA%INUN SYSTEM 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

MAXIMUM PLATE VOLTAGE 16 VOLTS 
MAXIMUM GRID k2 VOLTAGE 16 VOLTS 

MAXIMUM GRID ii RESISTANCE lO MEGOHMS 
MAXIMUM AVERAGE DIODE CURRENT (EACH DIODE) 1.O MA. 

TnIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOY IMAL 12 VO IT BATTERY SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
THIS SERVICE. THE MAXIMUM RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH THAT 
THE TUBE wi LL WITHSTAND TXE WIDE VARIATION IN SU PP IY VOLTAGES. 

H INDI CA TES A CHANGE 
CONTINUED ON FO LIOWING PAGE 

TUN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLO ONFIELO, NEN JERSEY. U.S.A. JANUARY 1, 1962 PLATE M6j67 



12 DU7 

TUNB•SOL 

CONTINUED FRONT P0. EC EDI NG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 12.6 VOLTS 

GRID N2 VOLTAGE 12.6 VOLTS 

GRID Al RESISTORC 2.2 MEGOHMS 

AF GRID VOLTAGE (RMS) 1.6 VOLTS 

PLATE CURRENT 12 MA. 

GRID M2 CURRENT 1, jF MA, 

TRANSCONdUCTANCE 6 200 µMHOS 

PLATE RESISTANCE (APPROX.) 6 OOO OHMS 

L OAO RESISTANCE 2 7Cb OHMS 

MAXIMUM SIGNAL POWER OUTPUT 25 MW. 

TOTAL HARMONIC DISTORTION lO PERCENT 

AVERAGE DIODE CURRENT WITH SOV. DC APPLIED, (E A. DIODE) 1.3 MA. 

6 
OESIGN-YA%IYUY RATINGS ARE LI NITING YA CUES OF OPERAT IMG AND ENYIRONMENTAI CONDITIONS A►P LICAO LE 
TO A OOGET ElEt 7RON DEVICE OF A SPECIFIED TYPE AS DEFINED OT ITS PUO LISMED DATA, ANO SMOUl0 
MOT 0E E%CEEDEO UY OER THE YORST PRO OAD IE CONDITIONS. THE DEVICE MANUFACTURER LM005 ES TN ESE 
VALUES TO PROVIDE ACCEPT AD IE SERYICEARIl1TT OF THE OEY ICE, TAKING RESPOMSIBILITT FOR THE 
EFFECTS OF CNAN GES IN OPERATING CONDITIONS DUE TO VARIATIONS IM DEVICE LM ARACTERISTICS. THE 
EOUI PYENT MANUFACTURER SMOU LD DESIGN 50 THAT INITIA LIT AND THROUGHOUT II FE NO DESIGN-YA%IYUY 
YA LUE fOR THE INTENDED SERVILE IS E%CEEOED NITN A DOGET OEYICE UN OER THE RORST Pq ORAlIE 
O PERATIMG CONDITIONS RITM RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUI PYENT COMPONENT VARIATION, 
EOUI►VENT CON TROT ADJ USTYEMT, LOAD YARIATI ON, SI GNAI VARIATION. AMO ENVIRONMENTAL CONDITIONS. 

CAVERAGE CONTACT POTENTIAL BIAS DEVELOPED ACROSS SPECIFIED GRID RESISTOR. 



TENTATIVE DATA 

~  TUNG•SOL  

DOUBLE DIODE. TRIODE 

7' 
8 -

MAX. 
I } 
15' 

1 16 
MAX. 

3' 
2 16 
MAx.

nln ~ 
GLASS BULB 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

12DV7 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9JY 

THE 12DV7 IS A DOUBLE DIODE, MEDIUM-MU TRIODE IN THE 9 PIN MINIATURE 
CONSTRUCTION. IT IS INTENDED FOR USE AS A SECOND DETECTOR AUD10 AMPLIFIER 
IN APPLICATIONS WHERE THE HEATER AND PLATE VOLTAGES ARE OBTAINED DIRECTLY 
FROM AN AUTOMOTIVE STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO ( H TK ) 

OUTPUT: P TO (H TK) 

1.6 

1.3 
0.38 

µµf 

µµf 
µµf 

DIODE PLATE #1 TO GRID (MAX.) 0.005 µµt 
DIODE PLATE #2 TO GRID (MAX.) 0.005 µµf 
DIODE PLATE #i TO 

DIODE PLATE #2 (MAX.) 0.17 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUN VA LU ESA

RE ATER VOLTAGE B 12.6 VOLTS 
MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

MAXIMUM PLATE VOLTAGE 16 VOLTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE LO MEGOHMS 

MAXIMUM AVERAGE DIODE CURRENT (EACH DIODE) 1.0 MA. 

CONTINUED ON FOLLOWING PAGE 
J 

TUNG-BOL ELECTRIC INC. ELECTRON TUBE DIVIS IONI BLOONFIELD~ NEw JERSEY, U.S.A. NOVEMBER 1~ 1958 PLATE 15360 



12 DV 7 TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

PLATE VOLTAGE 

GRID VO LT AGEC

GRID RESISTOR 

PLATE CURRENT 

TR ANSCONDUCTANCE 

AMPL IFiCATION FACTOR 

Pt ATE RESISTANCE 

EC FOR Ib = 10 fLA. (APPR OX.) 

AVERAGE DIODE CURRENT WITH 10 VOLTS 

APPLIED (EACH DIODE)D

12.6 VCLTS 

12.6 voLTs 

2.Z MEGOHMS 

400 µA 

75O ,u MHOS 

lu 
19 OOO OHMS 

—2 voLTs 

1.3 MA. 

O ESIGN-NA%INUN RATINGS ARE LIMITING YA LU ES OF OPERATING AND ENYIRONNENTAL CONDITIONS APPLICABLE 
TO A BOGEY EIECTROM OEV ICE Of A SPECIFIED TYPE AS DEFINED BY ITS PUB LISNED DATA, AND SNOU LD 
NOT BE E%GEED EO UN pER THE NORST PR OBABIE CONDITIONS. THE DEVICE NAM UFAC TU RER CHOOSES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAMING RESPONSIBILITY fOR THE 
EFFECTS Of OMAN GES IN OPERATING CO NOITIONS DUE TO VARIATIONS IN DEVICE CNARACT ERISTICS. THE 
EOUIPNEMT MANUFACTURER SMOU ID DESIGN SO ~TNAT INITIALLY AND TNROUG MOUT LIFE NO DESIGN-YA%INUY 
VA IUE FOR THE INTENDED SERVILE IS E%CEEDED NITN A BOGEY DEVICE UNDER THE NORST PROBABLE 
OPERATING COM OITIONS NITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
E QUIPNENT CON TROT ADJ US TY EN T, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

B 

TM IS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT GATT ERT SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
TM IS SERVICE. THE MAXIMUM RATINGS OF THE TUBE PROVIDE FOP AN ADEQUATE SAFETY FACTOR SULN THAT 
THE TUBE NI LL NITMSTAMD THE HIDE VARIATION IN SUPPLY VOLTAGES. 

CAY ER AGE CONTACT POTENTIAL BIAS DEVELOPED ACROSS SPECIFIED GR{D RESISTO R. 

OTEST CONDITION ON LT. 



TENTATIVE DATA 

~,~ 

8 
MAX. 

I I I II 

- T 

2 3" 
8 

MAX. 

2 5•' 
8 

MAX. 

1,-1 

GLASS BULB 

12DV8 

  TUNG•SGL  ~ 

DUPLEX-DIODE TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.375 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9HR 

THE 12DV8 IS A DUPLEX-DIODE, SPACE-CHARGE-GRID TETRODE IN THE 9-PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE AS A COMBINED DETECTOR, 
AVC RECTIFIER, AND TRANSISTOR DRIVER. THE TETRODE SECTION IS SPECIALLY 
DESIGNED TO OPERATE WITH ITS PLATE AND SPACE-CHARGE-GRID VOLTAGES 
SUPPLIED DIRECTLY FROM A 12 VOLT STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL GNI ELD 

TE TRODE GRID #2 TO PLATE 12 µµf 
TETRODE INPUT . 9.0 µµf 
TETRODE OUTPUT 1.0 µµf 
TETRODE GRID #2 TO ANY DIODE PLATE (MAX.) 0.015 µµf 
DIODE #1 INPUT ]..7 µµf 
DIODE #2 INPUT 1.6 µµf 
DIODE #1 PLATE TO DIODE #2 PLATE (MAX.) 0.10 µµf 

RATINGS 
I NTERPft ETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6A VOLTS 

MAXIMUM PLATE VOLTAGE 16 VOLTS 

MAXIMUM NEGATIVE CONTROL-GRID VOLTAGE 16 VOLTS 

MAXIMUM SPACE-CHARGE-GRID VOLTAGE 16 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 
MAXIMUM CONTROL-GRID CIRCUIT RESISTANCE 10 MEGOHMS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION (EA.DIOD E) 5,0 MA. 

A 
WN EN USED IN AU TONOTIVE SERVILE FROM A 12-VOLT SOURCE, UNDER NO CIRLUM STANCES SHOULD THE 
NEATER VOLTAGE BE LESS THAN 10.0 VOLTS OR NORE TN AN 15.9 VOLTS. THESE EXTREME VARIATIONS IM 
NEATER VOLTAGE MAY BE TOLERATED FOR SHORT PERIODS: NOWEVE q, OPERATION AT OR NEAR THESE' 
ABSOLUTE Li NITS IN HEATER VOLTAGE NECESSARILY INVOLVES SALRIFI CE IN PERF ORMAXCE AT LOW HEATER 
VOLTAGE ANO IN LIFE EXPECTANCY AT HIGH NEATER VOLTAGE. EQUIPMENT RELIABILITT CAN RE SIGNIFI-
CANTLY INCREASED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

CONTINUED ON FOLLOWING PAGE 

~ J 
T UNG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SION BLOOMFIELD, NEW JERSEY U.S.A. DECEMBER 1, 1957 PLATE 45142 



12DV8 TENTATIVE DATA 

TUNN•soL 

CONTINUED FROM PRECEDING PA6E 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE RESISTOR 

CONTROL GRID RESISTOR 

SPACE- CHARGE- GRID VOLTAGE 

AMPLIFICATION FACTORS

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCES

PLATE CURRENT 

SPACE- CHARGE-GRID CURRENT 

AVERAGE DIODE CURRENT (EACH DIODE) 

WITH 1p VOLTS DC APPLIED 

CLASS A AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE RESISTOR 

CONTROL- GRID RESISTOR 

SPACE-CHARGE-GRID VOLTAGE 
PEAK AF CONTROL-GRID VOLTAGE 
AF SIGNAL SOURCE RESISTANCE 

MAXIMUM SIGNAL PLATE CURRENT 

SPACE-CHARGE-GRID CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION (APPROX.j 

POWER OUTPUT 

12.6 voLTs 
0.37Fj AMP. 

1.2.6 VOLTS 

)$ OHMS 

4.7 MEGOHMS 

12.6 VOLTS 

7,6 
9OO OHMS 

$ 5OO /1MHOS 

9.0 MA. 

53 MA• 

3.0 MA. 

12,6 VOLTS 

0.375 AMP. 

'12.6 VOLTS 

j$ OHMS 

4.7 ME GOHMS 

12.6 voLTs 
Z.2 VOLTS 

300 000 OHMS 
6.$ MA. 

54 MA. 

Z 25O OHMS 

3 PERCENT 

5 Mw. 

DESIGN-NA%IMDM RATINGS ARE THE LI MI TI NG VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE E%P ECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORM AM CEO
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN- MAXIMUM 
VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WI TX 
RESPECT TO SUPPLY-VOLTAGE VARIATION S EQUIPMENT COMPONENT VARIATION. EQUIPMENT CONTROL ADJUST-
MEXT~ LOAD VARIATION. AND ENVIROXMEN TAL CONDITIONS. 

B 
CONTROL GRID TO PLATE. 

 J 



TENTATIVE DATA 12DW5 

213 
6 I~ 

wax. 3 —
6 

MA% 

GLASS BULB 

TUNo•so~ 

BEAM POWER PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
q PIN BASE 

9CN 

THE 12DW5 IS A BEAM POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION• ~T 
IS DESIGNED PRIMARILY FOR VERTICAL DEFLECTION AMPLIFIER, SERVICE IN TELE-
VISION RECEIVERS EMPLOYING 110° DEFLECTION SYSTEMS. IT HAS A HIGH ZERO 
BIAS PLATE CURRENT AND IS DESIGNED TO OPERATE AT RELATIVELY LOW B SUPPLY 
VOLTAGES. IN ADDITION, THERMAL CHARACTERISTICS OF THE HEATER ARE CON-
TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME THE 12DW5 IS 
IDENTICAL TO THE 6DW5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHI ELO 

GRID TO PLATE: (G1 TO P) 

INPUT; (G1 TO H+K) 

OUTPUT: (P TO H+K) 

D.5 µµf 
14 µµf 
9 wlf 

RATINOS A
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIERS 

(PENTODE CONNECTED) 
HEATER VOLTAGE 12,6 VOLTS 

MAXIMUM DC PLATE VOLTAGE ~jjO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 22O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ASS. MAX.) 2 200 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE ZFjO VOLTS 
MAXIMUM PLATE DISSIPATI.O NC 1]_ WATTS 
MAXIMUM GRID #2 DISSIPAT.I ONC 2,5 WATTS 
MAXIMUM AVERAGE CATHODE CURRENT 65 MA. 
MAXIMUM PEAK CATHODE CURRENT 225 MA. 
MAXIMUM GRID CIRCUIT RESISTANCE: 

SELF BIAS 2,2 MEGOH MS 

CONTINUED ON FOLLOWING PAGE 

TUNU-50L ELECTRIC INC. ELECTRON TUBE DIVE SIGN BL OONFI EF O. NEw JER SE T, U.S.A. DECEMBER 1, 19ST PLATE ✓♦5143 



t2DW5 TENTATIVE DATA 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNT'o. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIERS

(PENTODE CONNECTED) 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO LOO VOLTS 

TOTAL DC AND PEAK 2OO ZOO VOLTS 

HEATER WARM—UP TIME (APPROX.)D 11,0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
VERTICAL DEFLECTION AMPLIFIERS

(PENTODE CONNECTED) 

HEATER VOLTAGE L2.6 VOLTS 

HEATER CURRENT O.G AMA. 

PLATE VOLTAGE ZOO VOLTS 

GRID #1 VOLTAGE —`Z'2,5 VOLTS 

GRID #2 VOLTAGE LSO VOLTS 

PLATE CURRENT 55 MA. 

GRID #2 CURRENT 2.O MA. 

TRANSCONDUCTANCE 5 500 µNH 05 

PLATE RESISTANCE (APPR OX.) L5 OOO OHMS 

GRID VOLTAGE FOR Ib = 0.1 MA. -55 VOLTS 

ZERO BIAS WITH Eb =60VDC; Ecl —O; Ec2 —150VDC (INSTANTANEOUS VALUES) 

PLATE CURRENT ZCO MA. 

GRID #2 CURRENT ZO MA. 

TRIODE AMPLIFICATION FACTOR WITH Eb =E~2=150 V; EC1--22.5 4.3 

A DESIGN—MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE E%PELTED TO OCCUR. TO OBTAIN SATI SFALTORT CIRCUIT PERFOR MAXLE r
TXER EFORE r THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN—NA%I MUM 
VALUE I$ EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WI TM RESPECT 
TO SUPPL 7—VOLTAGE VARIATI OX r EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTR OI ADJU ST MENTr LOAD 
V ARI ATION r AND ENVIRONNENT AL CONDITIONS. 

B 
FOR OPERATION IN A 525—LINE, 30—FRAME SYSTEM AS DESCRIBED Ix "ST AND ARpG OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST Si ATION S: FEDERAL COM NUXICATION$ CO MMI $$I ON"r THE DUTY L7 ELE 
OF TXE VOLTAGE PULSE MUST NOT E%GEED 15S Of ONE SCANNING C7CL E. 

CIX STAGES OPERATING WITH GRID LEAK BI AS r AN AOE QUATE CATHODE BIAS RESISTOR OR OTN EP SUITAHLE 
MEANS IS REQUIRED TO PROiEGT THE TUBE IN THE ABSENCE OF E%CITATION. 

DHEATER WARM—UP TIME IS OE FI NED AS THE TIME REQUIRED FOR THE VOLTAGE aCR055 THE HEATER TO RE ALH 
804 OF ITS RATED VOLTAGE AFTER APPLYING N TIMES RATED HEATER VOI TA GE TO A CIRCUIT CON 51-STING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OP ER ATIN6 
RESISTANCE. 



TENTATI V E DATA 12DW7 

~' 
~e,

MAX. 
f 
IS" 

1 16 
MAX. 

3" 
2 16 

MAX. 

{ 

GLASS BULB 

TUNG•SOL  

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
SERIE3 PARALLEL 

12.6 VOLTS 6.3 VOLTS 
0.15 AMP. 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIED! 
SMALL BUTTON 
9 PIN BASE 

9A 

THE 12DW7 IS A DISSIMILAR DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC—
TION. IT IS ESPECIALLY SUITABLE FOR APPLICATIONS REQUIRING A HIGH GAIN 
VOLTAGE AMPLIFIER AND A CATHODYNE TYPE PHASE—INVERTER. 

DIRECT INTERELECTRODE CAPACITANCES 

SECTION kl 
n 

SECTION ~2 
A 

GRID TO PLATE 

INPUT: G TO (H+K) 

OUTPUT: P TO(H + K) 

WITH 
B 

SHIELD 
WITHOUT 
SHIELD 

WITH S WITHOUT 
SHIELD SHIELD 

1.7 1.? L.5 1.5 

1.8 1.6 1.8 1.7 
2.0 0.44 2.4 0.4 

RATINGS 
INTERPRETED ACCO RO ING TO DESIGN MAXIMUM SYSTEM C

HEATER VOLTAGE (°FRIES) 

HEATER VOLTAGE (PARALLEL) 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM CATHODE CURRENT 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS 

SELF BIAS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

C ONTINO EO ON FOLLOWING PAGE 

SECTION !1 SECTION k2 

µµf 

µµf 
µµf 

12.6 voLrs 
6.3 voLrs 

330 330 voLrs 
1.2 3.3 wnrr 
--- 22 MA. 

O --- VOLTS 

55 voLrs 

0,2rj MEGOHM 

1.O MEGOHM 

ZOO VOLTS 

LOO VOLTS 

200 VOLTS 

T UNG-SOL ELE CTftIC INC." ELECTRON TUBE DIVISION. BLOOMFIELD. NEW JERSEY, U.S.A., JULY 1, 1960 PLATE a~9C7 



12DW7 TENTATIVE DATA 

i TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE (SERIES) 

HEATER VOLTAGE (PARALLEL) 

HEATER CURRENT (SERIES) 

HEATER CURRENT (PARALLEL) 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

Ec1 FOR Ib 10 µAMPS. 

ASECTION #1 CONNECTS TO PINS 6, 7, AND 8. 

SECTION #2 CONNECTS TO PINS 7, p, qN0 j. 

SECTION kl 

100 
-1 
0.5 
1250 
100 

80000 

SECTION k2 

12.6 
6.3 
0.15 
0.30 

250 100 
-2 
1.2 

1600 
100 

62500 

DEXT ERNAL SHIELD #j15 CONNECTED TO CATHODE DF SECTION UNDER TEST. 

0 
11.8 
3100 
20 

6500 

250 voLrs 
-8.5 voLTs 

10.5 MA. 

2200 µMHOS 

17 
7700 OHMS 

-2u VOLTS 

C 

DESIGN-NA%INUN RATINGS ARE LI NITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITION$ APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEf INED BY ITS PUB LI SXED DATA, AND GNOU LD 

NOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TM ESE 

VALUES TO PROVIDE ACCEPT AD LE SERVICEABILITY OF THE DEVICE. TAXING RESPONSIBILITY FOR THE 

EFFECTS OF CMAN GES IN OPERATING CONDITIONS OUE TO VARIATIONS IN DEVICE LHARAL TERISTILS. TXE 

E OU IPMENT MANUFACTURER SMOU LD DESIGN 50 TXAT IN ITIA LIY ANO THROUGHOUT II FE NO DESIGN-MA%INUN 

VALUE FOR TXE INTENDED SERVICE IS E%CEEDED NITH A BOGET DEVICE UNDER THE NORST PROBABLE 

OPERATING CONDITIONS NITX RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT LON TROL ADJUSTMENT, LOAD .VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 12DW8 

7' 
8 

MAX. 
f 
IS' 

1 16 
MAX. 

~2 3,
16 

MAx.
+I l n ~ 
GLASS BULB 

TUNG•SGL 

DIODE-DISSIMILAR DUO-TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

SMALL BUTTON MINIATURE 
q PIN BASE 

9~c 

THE 12DW8 IS A DIODE—DISSIMILAR DUO—TRIODE DESIGNED TO FUNCTION AS A 
COMBINED SECOND DETECTOR, FIRST AUDIO STAGE, AND TRANSISTOR DRIVER STAGE 
IN 12 VOLT HYBRID AUTOMOBILE RADIOS. TRIODE ~1 IS THE FIRST AUDIO STAGE, 
TRIODE i12 IS THE DRIVER. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE f17 

MITH" 
SHIELD 

M ITHOUT 

SHIELD 

GRID TO PLATE ( G TO P ) 1.8 1.8 µµf 
INPUT: G TO (H+K) 2.9 1.6 µµf 
G UTP UT: P TO (H+K) 1.4 0.7 µµf 
DIODE PLATE TO TRIODE #1 GRID (MAX.) 0.4 0.4 µµf 

TRIODE f2: 

GRID TG ELATE (G TO P) 3.5 3.2 µµf 

INPUT: G TO (H+K) 4.4 4.4 µµf 

OUTPUT: P TO (H+K) 2.1 0.7 µµf 

A WITN EXTERNAL SH I ELD iB15 CONNECTED TO PIN iB. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM 

DIODE 

SYSTEM 
TRIODE 
fl 

TRIODE 
i2 

HEATER VOLTAGE 12.6 12.6 12.6 VOLTS 

MAXIMUM DC HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ]6,0 16.0 16,0 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16,0 16,0 16,0 VOLTS 

MAXIMUM PLATE VOLTAGE 16.0 16.0 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION O.5 O.5 0.5 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE L 5 1.5 MEGCHM 

CONTINUED ON FO ILOWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEw JERSEY, U.S.A. AUGUST 1, 1959 PLATE i55RN 



12 DW8 TENTATIVE DATA 

-  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE it TRIODE i2 DIODE 

HEATER VOLTAGE 12.6 12.6 i2.6 VOLTS 

HEATER CURRENT 0.45 0.45 0.45 AMP. 

PLATE SUPPLY VOLTAGE 12.6 12.6 VOLTS 

TRANSCONDUCTANCE 2]OO 6500 µMHO 

AMPLIFICATION FACTOR 9.5 6.4 
PLATE CURRENT Z.9 7.5 MA. 

AVERAGE DIODE CURRENT @ 10 V. 2O MA. 

GRID VOLTAGE O O VOLTS 

GRID RESISTOR j.5 1.O MEGOHMS 

PLATE VOLTAGE DROPPING RESISTOR ZOO 100 OHMS 

DESIGN-YA%INUN RATINGS ARE LIMITING YA LU E$ OF OPERAT IMG ANO ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELEC TROM DEVICE OF A SPECIFIED TTPE AS OEFIN ED BY ITS PUB II SHED DATA, AND SN OU LD 
NOT BE E%CEEDED UM DER THE NORST PROBABIE CONDITIONS. THE DEVICE MANUFACTURER [NOOSES THESE 
Y AlUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CNAMG E$ IN OPERATING CONDITIONS DUE TO VARIATION$ IN DEVICE CHARACTERISTICS. THE 
EOUI PMENT NANO FACTO RER $MOULD DESIGN 50 THAT INITIAILT AND TN ROUGH OUT LIFE NO DESIGN-NA%INUY 
Y AIDE FOP THE INTENDED SERVICE IS E%CEEDED NITM A BOGEY DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS NITM RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EOUIPNENT CONTROL ADJ USTYENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVI RON IE NTAL CONDITIONS. 



12 DY8 

TUNB•SOL 

TRIODE TETRODE 
MINIATURE TYPE 

i 
i 
t 

i 

7" 
8 rMAX 

15" 
1 16 
MAX. 

2 6 

MAX. 

II I II ~ 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.35 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

MINIATURE BUTTON 
9 PIN BASE 

9J D 

THE 12DY8 IS A SHARP CUTOFF TRIODE TETRCDE IN THE 9-PIN MINIATURE CON-
STRUCTION. THE TETRODE SECTION IS DESIGNED FOR RELAY SERVICE IN "SIGNAL-
SEEKER" APPLICATIONS WHILE THE TRIODE SECTION IS DESIGNED FOR GENERAL 
PURPOSE USE. THE 12DY8 IS DESIGNED FOR OPERATION WHERE THE PLATE AND 
SCREEN VOLTAGES ARE OBTAINED DIRECTLY FROM A 12 VOLT AUTOAAOTIVE STORAGE 
BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERNAL SHIELD 

TRIODE 

6R ID TO PLATE: 1.5 
INPUT, 2.0 
OUTPUT: 2.0 ~- 

.RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYST EM A

TETRODE 

0.74 µµf 
11 µµf 
3.0 µµf 

TRIODE TETRODE 

HEATER VOLTAGEB 12.6 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 16 16 VOLTS 

MAXIMUM GRID #2 VOLTAGE --- 16 VOLTS 

MAXIMUM GRID #1 RESISTANCE 10 10 •MEGOHMS 

MAXIMUM HEATER—CATHODE VOLTAGE 16 VOLTS 

AD ESIGN—MAXIMUM RATINGS ARE LI MI TING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS~DEFa NED BY ITS PUBLISHED DATA, qND SHOULD 
NOT BE EXCEED EO UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VA IU ES TO PROVIDE ACCEPTABLE SERVa CEABI CITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN OEVI LE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SM OU LO DESIGN SO THAT dNITIALLY AND THROUGHOUT LIFE NO DESIGN —MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY—VOLTAGE VARIATION, EQUIPMENT COMPONENT YARIATI ON, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

y INDILAT ES A CHANGE. CONTINUED ON FOLLOWING PAGE 

TONG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION, Bl00MFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1959 PLATE W5419 



12 DY 8 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE TETRODE 

HEATER VOLTAGE 12.6 12,6 VOLTS 
HEATER CURRENT 0.35 0.35 AMP. 

PLATE VOLTAGE 12.6 - 12.6 VOLTS 
GRID #i VOLTAGE O (NOTE C) VOLTS 
GRID H2 VOLTAGE --- 12.6 VOLTS 
GRID #i RESISTOR --- 2.2 MEGOHMS 
TRANSCONDUCTANCE 2000 6000 µMHOS 

AMPLIFICATION FACTOR 20 ___ 

PLATE RESISTANCE (APPROX.) 10000 5000 OHMS 

PLATE CURRENT 1.2 14 MA. 
SCREEN CURRENT --- 2 MA. 

GRID VOLTAGE FOR I b = 10 µADC —2.O ---- VOLTS 
GRID VOLTAGE FOR I b = 20 µHoc --- —9,O VOLTS 

TYPICAL OPERATION 

TETRODE SECTION — RELAY SERVICE 

HEATER VOLTAGE 10.0 15.0 VOLTS 

PLATE SUPPLY VOLTAGE 10.0 15.0 VOLTS 

GRID #2 VOLTAGE 10.0 15.0 voLTs 

GRID #1 VOLTAGE (NOTE C) —6.O VOLTS 

GRID #i RESISTOR lO O MEGOHMS 

PLATE LOAD RESISTOR TOO TOO OHMS 

PLATE CURRENT (MIN.) 5.O (MAX.) 3,0 MA. 

BTHIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FRON A NOMINAL 12 VOLT BATTERY SOURCE. 
THE HEATER IS TM EREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
THIS SERVICE. THE MA%IMUM RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH THAT 
THE TUBE WILL WITHSTAND TXE WIDE VARIATION IN SU PP L7 VOLTAGES. 

CC ONTACT POTENTIAL BIAS DEVE lO PEO ACft055 SPECIFIED GRID RESISTOR.. 



12 DZ6 

TUNo•so~ 

3' 

PENTODE 
MINIATURE TYPE 

(.~ a COATED UNIPOTENTIAL CATHODE 
MAX 

HEATER 
I ~~ e 12.6 VOLTS 0.190 AMP. 
MAX. 

2 
I.. 
8 

AC OR DC 

II I II 
  N{Ax. ANY MOUNTING POSITION 

GLASS BULB BOTTOM YIEW 
MINIATURE BUTTON 

~ PIN BASE 

7HK 

THE 12DZ6 IS A PENTODE IN THE 7—PIN MINIATURE CONSTRUCTION. IT IS IN—
TENDED FOR USE AS AN RF AMPLIFIER IN AUTOMOBILE RADIO RECEIVERS AND IS 
DESIGNED TO ,OPERATE WITH ITS .PLATE AND SCREEN VOLTAGES SUPPLIED DIRECTLY 
FROM A 12 VOLT STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 0.05 •— µuf 
INPUT 9.5 µµf 
OUTPUT 4.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6A VOLTS 

MAXIMUM PLATE VOLTAGE ] 6 voL rs 
MAXIMUM SCREEN VOLTAGE 16 voLrs 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 
MAXIMUM ryEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 vol.rs 
HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 10 ME60HMS 

MAXIMUM GRID #3 CIRCUIT RESISTANCE * lO MEGOHMS 

A WHEY USED IN AUTOMOTIVE SERVICE FROM A 12-VOLT SOURCE, UNDER NO CIRCUMSTANCES SHOULD THE 

HEATER VOLTAGE BE LESS THAN 10.0 VOLTS OR MORE THAN 15.9 VOLTS. THESE EXTREME VARIATIONS IX 

NEATER VOLTAGE MAY BE TOLERATED FOR SHORT PERIODS: HOWEVER, OPERATION AT OR REAR THESE 
ABSOLUTE LIMITS IX HEATER VOLTAGE NECESSARILY INVOLVES SACRIFICE IN PERFORMANCE AT LOW HEATER 
VOLTAGE AND IN LIFE EXPECTANCY AT HIGH NEATER VOLTAGE. EQUIPMENT RELIABILITY CAM BE SIGNIFI-
CANTLY IXCRE ASED WITH IMPROVED SUPPLY-VOLTAGE REGUL ATIOM. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
S AT 6SFACTORY TUBE LIFE CAN BE E%P ECTEO TO OCCUR. TO OBTAIN SATI SF ACTORT CIRCUIT PERFORMANCE, 

THEREFORE, THE EQUIPMENT DESIGNER MUST E$TABLISM THE CIRCUIT DESIGN 50 THAT NO DESIGN-MA%IMUM 

VALUE IS E%SEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH 

RESPECT TO SUPPLY-VOLTAGE VARI ATI ON I EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-

MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

TUXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D, NEW JERSEY, U.S.A. APRIL 1, 1959 PLATE @5471 



12DZ6 

TUNO•SOL 

CONTINUED FR ON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SUPPRESSOR VOLTAGE 

SCREEN VOLTAGE 

GRID #1 SUPPLY VOLTAGE 

GRID #i RESISTOR (BYPASSED) 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRIDS#1 h #3 SUPPLY VOLTAGE (APPROX.)(GRID #1 
Gm = 10 µMHOS*

GRID #3 RESISTOR (BYPASSED)` 

VINDICATES A CHANGE. 

TO PLATE) 

12.6 VOLTS 

0.190 ~"" A M P . 

12,6 VOLTS 

O VOLTS 

12.6 VOLTS 

O VOLTS 

LO MEGOHMS 

2F OOO OHMS 

3 800 µMHOS 

4,5 MA. 

2.2 MA. 

-1O VOLTS 

1O MEGOHMS 

J 



TENTATIVE DATA 12DZ8 

a 
MA% 

-~ 2r 

GLASS BULB 

4uNo-so` 
TRIODE PENTODE 

MINIATURE TYPE 

COATEq UNIPOTNETIAL CATHODE 

HEATER 

12.0 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BO7TON VIEW 
MINIATURE 
9 PiN BASE 

THE 12DZ8pS A HIGH—MU TRIODE, POWER PENTODE IN THE MINIATURE 9 PIN CON—
STRUCTION. IT IS DESIGNED AS A TWO STAGE AUDIO FREQUENCY AMPLIFIER WHERE 
THE PLATE SUPPLY VOLTAGE IS OBTAINED FROM A SINGLE HALF—WAVE RECTIFIER 
DIRECTLY FROM THE 120 VOLT AC LINE. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 7.2.0 VOLTS 

MAXIMUM PLATE VOLTAGE 15O .LSO VOLTS 

MAXIMUM PLATE DISSIPATION .75 (,5 WATTS 

MAX I'M UM GRID ( 2) VOLTAGE --- 135 VOLTS ' 

MAXIMUM GRID ( 2) DISSIPATION --- 1._5 WATTS 

MAXIMUM DC HE ATER- CATHODE POTENTIAL 11O 11O VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 5.O O.5 MEGOHMS 

MAXIMUM CATHODE CURRENT 5.O 60.0 MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

NEATER VOLTAGE 12.0 VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 12O - 145 VOLTS 

GRID #2 VOLTAGE --- 12O VOLTS 

GRID #1 VOLTAGE O O VOLTS 
CATHODE RESISTOR 1500 I.HO OHMS 

PLATE CURRENT O.8 45 MA. 

GRID #2 CURRENT --- G MA. 

TRANSCONDUCTANCE 1400 7500 FiMHOS 

LOAD RESISTANCE --- 2500 OHMS 

GRID CUTOFF VOLTAGE FOR 2Qu.A —2.5 --- VOLTS 

AMPLIF fCATION FACTOR ZOO ---

POWER OUTPUT --- 2:O WATTS 

SIMILAR TYPE REFERENCE: Except for heater ratings the 12DZ8 is identical 
to the 6DZ8, •gD28, i8DZ8, and the ggDZB. 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI ELL, NEW JERSEY, U.S.A. FEBRUARY 1, 1959 PLATE &5420 





12EA6 

TUNO.80L  ~ 

PENTODE 
MINIATURE TYPE 

f 

3' 
a 

rMAx. 

I ~~ 8 

T52 MAx. 

28 

~ MAX. 

~_ 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.190 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

78N 

THE 12EA6 IS A PENTODE IN THE 7-PIN MINIATURE CONSTRUCTION. IT IS IN-
TENDED FOR USE AS AN RF AMPLIFIER IN AUTOMOBILE RADIO RECEIVERS AND IS 
DESIGNED TO OPERATE WITH ITS PLATE AND SCREEN VOLTAGES SUPPLIED DIRECTLY 
FROM A 12 VOLT STORAGE BATTERY. 

DIRECT iNTERELECTRODE CAPACITANCES 
WITHOUT ExTERN AL SHIELU 

GRID #1 TO PLATE (MAX.) 0.04 µµf 
INPUT 11 µµf 
OUTPUT 4.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEN 

HEATER VOLTAGE 12.6A VOLTS 
MAXIMUM PL ATE VOLTAGE ]6 VOLTS 
MAXIMUM SCREEN VOLTAGE 16 VOLTS 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE 0 VOLTS 
MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

MAXIMUM GRID #1. CIRCUIT RESISTANCE 1Q MEGOHMS 

MAX I'M UM GRID #3 C-IRCUIT RESISTANCE * 10 MEGOHMS 

AWHEN USED IX AUTOMOTIVE SERVICE FROM A 12-VOLT SOURCE, UNDER MO CIRCUNSTAXCES SHOULD THE 
HEATER VOLTAGE BE LESS THAN 10.0 VOLTS OR MORE THAN 15.9 yOIT S. THESE E%TR EME VARIATIONS IN 
HEATER VOLTAGE MAY BE TOLERATED' FOR SHORT PERI005: XOWEYER~ OPERATION AT OR NEAR THESE 
ABSOLUTE LIMITS IN HEATER VOLTAGE NECESSARILY INVOLVES SACRIFICE IN PERFORMANCE AT LOW HEATER 
VOLTAGE AND IX LIFE E%P ECT ANCY AT NIGH HEATER VOLTAGE. EQUIPMENT RELIABILITY CAX BE SIGNIFI-
CANTLY IXCRE ASED WITH IMPROVED SUPPLY-VOLTAGE RE GUL ATIOM. 

DESIGN-MAXIMUM RATINGS ARE THE LIMI TING'VALUEG E%PRESSED WITH RESPECT TO 80GIE TUBES AT WMI LH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PER FOR NAXLE. 
TMEREF OR E. THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCVIT DESIGN 50 THAT NO DESIGN-NAXINUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UXOER THE WORST PROBABLE OPERATING CONDITIONS 'WITH 
RESPECT TO SUPPl7-VOLTAGE VARIATION, EQUIPMENT COMPONENT VAfl IATI OX, EQUIPMENT LONTR OI ADJUST-
MENT. LOAD VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SIOX BLOOMFIELD. XEW JERSEY, U.S.A. APRIL 1, 1959 PLATE N5412 



12EA6 

TUNo•so~ 

CONTINUED FROM PRECEDING Pp6E 

TYPICAL OPERATING CANDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SUPPRESSOR VOLTAGE 

SCREEN VOLTAGE 

GRID #i RESISTOR (BYPASSED) 

PLATE RESISTANCE (APPROX.) 

TRq NSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID #1 VOLTAGE (APPROX.) 

Ib = 10 µAMP. 

._.~IxDIcaTEs a cnpx~E. 

12.6 

0.19G ~ 
12.6 

12.6 

10 
32 000 

3 800 
3.2 
l.0 

-3.0 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

MEGOHMS 

OHMS 

µMHos 

MA. 

Mq . 

VOLTS 

MEGOHMS 



TENTATIVE DATA 12 EC8 

GLASS BULB 

TUNG•SGL 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS .225 AMP. 

AC OR DC 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN 5A SE 

9FA 

THE 12EC8 IS A MEDIUM-MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9-PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE AS A COMBINED VHF OSCIL-
LATOR AND MIXER IN APPLICATIONS WHERE THE HEATER, 6R ID #2 AND PLATE 
POTENTIALS ARE SUPPLIED DIRECTLY FROM A 12 VOLT AUTOMOTIVE STORAGE 
BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERN AL SHIELD 

TRIODE SECTION: 

GRID TO PLATE 

I NPUT:TG TO (H + K) 

OUTPUT: P TO(H+K) 

HEATER TO CATHODE 

PENTODE SECTION: 

GRID #1 TO PLATE (MAX.) 
INPUT: G1 TO (H+K+Gz+G ~+I.S.) 
OUTPUT: P TO (H+K+G L+G }+I.S.) 
HEATER TO CATHODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

H 

TRIODE 
SECTION 

1.7 µµf 

2.6 µµf 

0.4 µµf 

2.6 µµf 

0.02 µµf 

4.6 uµ~ 
2.6 µµf 
26 µµf 

PENTODE 
SECTION 

HEATER VOLTAGE A 12,6 12.6 VOLTS 
MAXIMUM PLATE VOLTAGE 16 16 VOLTS 

MAXIMUM GRID #1 VOLTAGE 16 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.O 1.O MEGOHM 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ].6 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

A 
THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE HEATER IS TNER EfORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
THIS SERVILE. THE MA%I MUN RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH THAT 
THE TUBE WILL WITHSTAND THE WIDE VARI ATIOX IN SUPPLY VOLTAGES. 

CONTINUED ON FOLLOWING PA6E 

T UN G-SOL ELECTRIC INC. ELECTRON TUBE OIVI SIGN BLOOMFIEL D. NEW JERSEY. U.S.A. FEBRUARY 1, 1958 PLATE #5187 



12EC8 TENTATIVE DATA 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 12.Fj 12.5 VOLTS 

HEATER CURRENT .225 ,225 AMP. 

PLATE SUPPLY VOLTAGE L2.h 12.h VOLTS 

GRID #2 VOLTAGE 12.6 VOLTS 

GRID #1 VOLTAGE O O 

GRID #1 RESISTOR 4 7OO 33 000 OHMS 
PLATE CURRENT 2.4 0.66 MA. 

GRID #2 CURRENT O.2H MA. 

TR ANSCO NDUCTANCE 4 7OO 2 OOO µMHOS 

AMPLIFICATION FACTOR 2S 
PLATE RESISTANCE (APPROX.) ~J OOO 75O OOO OHMS 

GRID #i VOLTAGE FOR Ib = 10 µA (APPROX.) —2.2 —1.h VOLTS 

HOE SI GN-MA%IMUM ftATI NGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SP ECIFIEO TYPE A$ DEFINED BT IT$ PUBLISHED DATA, AND SH OULO 
NOT BE E%CEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ALCBPTABLE SERyICEAB ILITY OF THE DEVICE S TAXING RESPDXSIBILITT FOR iNE 
E Ff ECTS OF CHANGES IN OPERATING LONOITION$ DUE TO VARIATIONS IN DEVICE CHaRAL TERISTICS.T NE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 TM AT IXITI ALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED NITN A BOGEY DEVICE UNDER THE wORST PROBABLE 
OPERATING CONOITI ONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARI ATI OM B
EQUIPMENT CONTROL ADJU $THEN T, LOAD VARI ATION~ SI GN AI VARIATION. ANO ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 12ED5 

3' 
~-

rw►x.

1 1 
2 3' 8 ~ 
MAx 

z sue' 

MAX 

II I II ~ 

GLASS BULB 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPUiENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

THE 12ED5 IS A BEAM POWER PENTODE IN THE 7-PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR SERVICE AS AN AUDIO OUTPUT AMPLIFIER. THERMAL CHAR-
ACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WI T.H OUT E%TERNAL SHIELD 

GRID #1 TO PLATE 0.26 µµf 
INPUT: G1 TO (H+K+G2+G3) 14 µµf 
OUTPUT: P TO (H+K+G2+G3) 8.5 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM A

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 15O VOLTS 

MAXIMUM GRID #2 VOLTAGE 15O VOLTS 

MAXIMUM PLATE DISSIPATION 6.25 WATTS 
MAXIMUM GRID #2 DISSIPATION 1.5 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS O.5 MEGOHM 
MAXIMUM NEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC 200 VOLTS 
TOTAL OC AND PEAK 3OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM--~UP TIME (APPROX.)* 11.0 SECONDS 

G ONTINVEO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TVBE DIVISION Bl00MFIELD, NEW JERSEY. U.S.A. AUGUST 1, 1958 PLATE 53 D3 



12ED5 TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 12.6 VOLTS 

HEATER CURRENT O.~{5 O,4 Fj  AMP. 

PLATE VOLTAGE 11O LZ Fj VOLTS 

GRID #2 VOLTAGE ,110 12,5 VOLTS 

GRID #i VOLTAGE —4.Q —4. rj VOLTS 

PEAK AF GRID #1 VOLTAGE 4.O 4.5 VOLTS 

ZERO—SIGNAL PLATE CURRENT 32 3] MA. 

MAXIMUM—SIGNAL PLATE CURRENT 3L 36 MA. 

ZERO—SIGNAL GRID #2 CURRENT 4.O ].O MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT $,~ 11 MA. 

TRANSCONDUCTANCE $ ZOO $ 5OO /AMHOS 

PLATE RESISTANCE (APPROX.J Z4 OOO 14 OOO OHMS 

LOAD RESISTANCE 4 5OO 4 5OO OHMS 

MAXIMUM—SIGNAL POWER OUTPUT 1.1 Z.5 WATTS 

TOTAL HARMONIC DISTORTION (APPRO%.J 5 S PERCENT 

a 
M EATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TXE VO LTA GE ACROSS THE NEATER TO REACH 
804 OF ITS RATED VO IT AGE AFTER APPLYING 4 TINES RATED XEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES wI TH A RESISTANCE OF VA IUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

ADESIGN-MAXIMUM RATINGS ARE L141TING VALUE$ OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICAB IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE A$ OEFIN EO BY ITS PUB LISnED OAT A, AND Sn OU LD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. TXE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CN ARACT ERISTICS. TXE 
EQUIPMENT NANO FAC TURER SHOULD DESIGN 50 THAT INITIALLY AND THROU GROUT LIFE NO DESIGN-NA %1 NUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS wl N RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL YARIAT ION, ANO ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 

3~ 
4Y ; 

~MiC 

le 

MAX. 

)~ MAX. 

2g 

GLASS BULB 

~uso•soc 
NEPTOCE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP, 

AC OR DC 

ANY MOUNTING POSITION 

12EG6 

BOTTOM VIEW 
M INIATUR;E BUTTON 

7 P1'N'EASE 

7cn 

THE 12EG6 IS A DUAL CONTROL HEPTODE WITH A UNIPOTENTIAL CATHODE IN THE 
7-PIN MINIATURE CONSTRUCTION. IT IS INTENDED AS AN RF AMPLIFIER IN 
SUPERHETERODYNE RECEIVERS WHERE THE HEATER, PLATE ANU SCREEN GRID 
POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. THE DESIGN 
OF THIS TYPE PERMITS THE APPLICATION OF AVC CONTROL VOLTAGE TO TWO 
CONTROL GRIDS THEREBY REDUCING BACK BIASING OF THE AVC LINE WITH LARGE 
RF SIGNALS. 

DIRECT INTfRELECTRODE CAPACITANCES 

MIXER GRID TO PLATE: (G3 TO P) MAX. 

MIXER GR10 TO OSCILLATOR GRID: (G3 TO G1) MAX. 

RF INPUT: G3 TO (H+K+G1+G264+GS+P) 

OSCILLATOR INPUT: GN TO (H+K+G1+G 264+G3+G 
5)

MIXER OUTPUT; P TO (H+K+G1+G264+G3+GS) 
OSCILLATOR GRID TO CATHODE: (G1 TO K+GS) 
OSCILLATOR OUTPUT; K TO (H+G2h 4+G1+P) 
O SCILLA70R GRID TO PLATE: (G1 TO P) MAX. 

RAT I Nfi3 s 

WtiHA
SHIELD 

0.25 µµf 
0.15 µµf 

6.5 µµf 
5.7 µµf 
12 µµf 
3.2 µµf 
23 µµf 

0.04 µµf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HE AS ER ,Y OLTAGE 12,6 VOLTS 

HEATER CURRENT D.15 AMP. 

MAXIMUM HEATER—CATH OOE VOLTAGE t30 VOLTS 

•MAXIMUM PLATE VOLTAGE 3O VOLTS 

MAXIMUM GRIDS M2 h #4 VOLTAGE 30 VOLTS 

MAXIMUM GR LOS #2 6 #4 SUPPLY VOLTAGE jD VOLTS 

MAXIMUM NEGA T~.I VE DC GRID #3 VOLTAGE 30 VOLTS 

MAXIMUM P'bSITIVE DC GR 10 #3 VOLTAGE D VOLTS 

MAXIMUM GATHODE~CUARENT '~[1 MA, 

MAXIMUM GRID #3 CJRCUIT RESISTANCE 10 ME G'OMM$ 

AE%7ER XAL SHIELD 1915 CONNECTED TO PIN i2. 

BTMIS TUBE IS INTENDED TO BE USED ,IN AUTOMOTIVE SERVICE FR ON A NOMINAL 12 VOLT BATTERY 'SOURCE. 
THE NEATER IS TM ER EFOREDESIGN ED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE 0. ANGE £NCOUNT ER ED 
IN THIS SEfl VI CE. THE NA%INUN RATINGT,OF THE TUBE PROVIDE F00. AN ADE OUA TE SAFETY F.ACTOfl SUCH 
THAT THE TUBE wllL WITHSTAND THE WIDE VARIATION Ix SUPPLY VOLTAGES. 

CONTINUED ON fOLIOWING PAGE 

T UNG-SOL ELECTRIC INC. EI ELTR QN TUBE DIVISION BI ODNFIEL O, NEW dER SET US. A, DELENBE0. 1, 1957 PLATE i51N6 



12EG6 

,,  suaa•ao~  

CONTINUED FROM PRE CEGING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CNARAGTER4STICS 

NEPTODE CONNECTES 

HEATER VOLTAGE 

NEATER CURRENT 

PLATE VOLTAGE 

GRIDS q2 & M4 VOLTAGE 

GRID ~!} VOLTAGE 

GRID #i VOLTAGE 

PLATE CURRENT 

SCREEN CURRENT 

TRANSCONDUCTANCE E

PLATE RESISTANCE (A PPROX.J 

GRID 83 VOLTAGE C AND GRID 

FOR GmE =1p µMHOS 

Yq VOLTAGE (APPROX.J 

~"P 40V1 DEO BT GRID M1 VOLTAGE TMRO UGR A SUITABLE GRID •j RESISTOR. 

D AVER AGE BIAS DEVELOPED ACROSS A 2.2 REGOHM GRID PESI ST OR. 

`FROM GRID .j TO PLATE. 

i 2. () VOLTS 

0.15 AMP. 
1 Q,( VOLTS 

12.0 VOLTS 

—O.$o VOLTS 

—0.8° voLrs 
400 µAMPS 

2 400 µAMPS 
800 µMHOS 

0,15 MEGOMMS 

—3.0 voLrs 



12 EH5 

TONO•i0L 

PENTODE 

MINIATURE TYPE 

2.375°
MAX 

2.625 
MAX 

GLASS BULB 

SMALL-BUTTON MINIATURE 

7 PIN BASE E7-i 

OUTLINE DRAWING 

JEDEC 5-3 

FOR USE IN 

AUDIO OUTPUT STAGES OF 

RADIO AND TV RECEIVERS 

AND PHONOGRAPHS 

UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

K,G3 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 7CV 

THE 12EH5 IS A POWER PENTODE IN THE 7PIN MINIATURE CONSTRUCTION. IT HAS BEEN SPECIFI-

CALLY DESIGNED FOR USE IN THE AUDIO OUTPUT STAGE OF RADIO AND TELEVISION RECEIVERS 

AND PHONOGRAPHS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 

THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 

USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, 
HEATER WARM-UP TIME AND HIGHER HEATER-CATHODE VOLTAGE RATINGS, IT IS IDENTICAL TO 
THE 6EH6, 25EH5 AND SOEHS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

WITHOUT E%TE RNAL SHIELD 

GRID 1 TO PLATE 

GRID 1 TO CATHODE &GRID 3, HEATER &GRID 2 

PLATE TO CATHODE &GRID 3, HEATER & GRK) 2 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

0.65 

17 

9 

pf 

pf 

pf 

AVERAGE CHARACTERISTICS 12.6 VOLTS 600 MA. 
HEATER WARM-UP TIME '~' 11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 600 * 40 MA. 

MAXIMUM PEAK HEATER•CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 300 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 8 VOLTS 

B 
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

TUNG-SOl ELECTRIC INC. r ELECTRON TUBE DIVISION, BLOOMFI ELO r NEW JERSEY. U.S.A., JANUART 1. 196J PLATE ♦6641 



12EH5 

~  TUNG•SGL 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES - 5 EE EIA STANDARD RS-139 

AMPLIFIER 

PLATE VOLTAGE 
GRID 2 (SCREEN-GRID) VOLTAGE 
PLATE DISSIPATION 
GRID 2 INPUT 
BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 
GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION 
FOR CATHODE-BIAS OPERATION 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

~ 150 VOLTS 
~ 130 VOLTS 
--► 5.5 WATTS 
-► 2 WATTS 

220 `C 

0.1 MEGOHM 
0.5 MEGOHM 

PLATE SUPPLY VOLTAGE 110 VOLTS 

GRID 2 SUPPLY VOLTAGE L15 VOLTS 
CATHODE RESISTOR 62 OHMS 
PEAK AF GRID 1 VOLTAGE 3 VOLTS 
ZERO-SIGNAL PLATE CURRENT 42 MA. 
SIGNAL PLATE CURRENT (MAX.) 42 MA. 
ZERO-SIGNAL GRID 2 CURRENT 11.5 MA. 
SIGNAL GRID 2 CURRENT (MAX.) L4.5 MA. 
TRANSCONDUCTANCE 14,600 pMHOS 
PLATE RESISTANCE (APPROX.) 11,000 OHMS 
LOAD RESISTANCE 3,000 OHMS 
TOTAL HARMONIC DISTORTION 7 PERCENT 
SIGNAL POWER OUTPUT (MAX.) 1.4 WATTS 

PUSH-PULL AF POWER AMPLIFIER -CLASS ABt 
VALUES ARE FOR TWO TUBES 

PLATE SUPPLY VOLTAGE 140 VOLTS 

GRID 2 SUPPLY VOLTAGE 120 VOLTS 
CATHODE RESISTOR 68 OHMS 
PEAK AF GRID 1 TO GRID 1 VOLTAGE 9.4 VOLTS 
ZERO-SIGNAL PLATE CURRENT 47 MA. 
MAX. SIGNAL PLATE CURRENT 51 MA, 
ZERO-SIGNAL GRID 2 CURRENT 11 MA. 
MAX: SIGNAL GRID 2 CURRENT 17.7 MA. 
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 6000 OHMS 
TO TAL HARMONIC DISTORTION 5 PERCENT 
MAX.-SIGNAL POWER OUTPUT 3.8 WATTS. 

~ INDICATES A CHANGE. 

A 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH BOR OF ITS RATED VOLTAGE AFTER APPLYING 1 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

 J 



TENTATIVE DATA 12EH5 

ly

a <_ 
J 
J 

s 

N 
v 

N 

0 

0 

:o 

W 

100 

75 

50 

25 

1
12EH5 

Ef  =1_,6Volts 
Ecz = 115 Volts 
  Ib 

-- — — ~cz 

25 50 75 100 

PLATE VOLTS 

125 

rr -2 

T 

150 

-4 — 

i

12EH5 

Ef = 12.E Volts 
Eb = 110 Volts 
ECz = 115 Volts 

Cathode Resistor = 62 Ohms 
Cathode Bypass Capacitor = 100 µf 

Signa Volts = 2.1 (RMS) 
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12EK6 

TUNO.80L 

PENTODE 
MINIATURE TYPE 

I ~, 

8 

T-5 z MAx. 

2 
I, 
8 

MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.190 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

1BN 

THE 12EK6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE AS A VHF, RF OR IF AMPLIFIER IN APPLICATIONS WHERE 
THE HEATER, PLATE AND GRID ~2 POTENTIALS ARE SUPPLIED DIRECTLY FROM A 12 
VOLT AUTOMOTIVE STORAGE BATTERY. 

DIRECT~ INTERELECTRODE CAPACITANCES 
WITHOUT E%TERN AL SHIELD 

GRID TO PLATE (MAX. ) 0.036 ~ µµf 
INPUT: 6~ TO (H+K+G2+G}) 10 ~~f 
OUTPUT; P TO (H+K+G2+G}~ 5.0 ~ ~f 

RATINGS 
A 

INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

HEATER VOLTAGES 12.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

MAXIMUM PLATE VOLTAGE 16 voLrs 
MAXIMUM GRID #2 VOLTAGE 16 VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE LO MEGOHMS 

ADESI GN-MAXIMUM RATINGS ARE LIMITING VALUES Of OPERATING AND EM VI RON MENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA. AXD SHOULD 
NOT BE E%CEEDED UXOER THE WORST PROBABLE CONDITION S. THE DEVICE MAX Uf AC TUR ER CXOOSES THESE 
VALUES TO PR OVIOE AL LEPTAB'_E SERVICEABILITY OF THE DEVICE. TAN IXG RE SP DX SI BILI TY FOR THE 
EFFECTS OF CH AMGES IN OPERATING LONDI TIONS DUE TO VARI ATIOMS IM DEVICE CH AR ACTERISTICSY.~T~ME 
E QUIPMEXT MAMUF ALT UR ER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-NA%11%UM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WI TM A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WI TN RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VA0.I ATION~ 

E OUIPMENT CONTROL ADJUSTNENT~ LOAD VARIATION. SIGNAL VARI ATION~ AND ENVIRONNENTAI CONDITIONS. 

BTHIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NO NI NAL 12 VOLT BATTERY SOURCE. 

TXE ME ATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 

TXIS SERVILE. THE MA%IMUM RATINGS OF THE TUBE PROVIDE FDR AN ADE OUATE SAFETY FACTOR SUCH THAT 

THE TUBE WILL WITH ST AXD THE WIDE VARIATION IN SUPPLT VOLTAGES. 

CONTINUED ON FOLLOWING PAGE 

TUM6-$OL ELECTRIC INC. ELECTRON TUBE DIVISION BL OO MFIELD~ NEW JER SEY~ U.S.A. APRIL 1, 1959 PLATE X5474 



12EK6 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE C

GRID #1 RESISTOR 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

GRID #1 VOLTAGE FOR Ib 10 µA 

1Z.0 VOLTS 

O.3 AMP. 

L 2.~ VOLTS 

1Z.G VOLTS 

~.P MEGOHMS 

4.Q ~- MA. 

1.] F MA. 

4 2QQ µMHOS 

5Q QQQ F OHMS 

— 3,8 ~ voLTs 

L 
AVER AGE CONTACT POTENTIAL BIAS DEVELOPED ACROSS SPECIFIED GRID RESISTOR. 

~ INDICATES A CN AN GE. 



TENTATIVE DATA 12EL6 

3' 
4_ 

~M/C 

2 
I" 
e 

_ MAX. 

-~_ 

GLASS BULB 

TUNo•so~  , 
DOUBLE DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7F8 

THE 12EL6 IS A DOUBLE DIODE, HIGH—MU TRIODE IN THE 7 PIN MINIATURE CON-
STRUCTION. IT IS DESIGNED FOR USE PRIMARILY AS A SECOND DETECTOR AUDIO 
AMPLIFIER IN OPERATION WHERE THE HEATER AND PLATE VOLTAGE ARE SUPPLIED 
DIRECTLY FROM A 12 VOLT AUTOMOTIVE STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K) 

OUTPUT: P TO (H+K) 

DIODE SLATE TO DIODE PLATE 

1.8 
2.2 
1.0 
1.0 

µµf 
µµf 
µµf 
µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGEA 12,6 VOLTS 

MAXIMUM PLATE VOLTAGE j'O VOLTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 10 MEGOHMS 

MAXIMUM AVERAGE DIODE CURRENT 1,Q MA. 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 3Q VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 3Q VOL,TS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 

HEATER CURRENT 0.15 
PLATE VOLTAGE 12.6 
GRID VOLTAGE O 

PLATE CURRENT 750 
TRANSCONDUCTANCE 1 200 
AMPLIFICATION FACTOR 55 

PLATE RESISTANCE 45 OQD 

AVERAGE DIODE CURRENT WITH 10 VOLTS 

APPLIED (EACH DIODE)B 2.0 

C DNTINUED ON FOLLOWING PAGE 

VOLTS 

AMP. 

VOLTS 

VOLTS 

µA. 
µ.MHOS 

OHMS 

Mq. 

TUNG-SOL ELHCTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEID, NEW JERSEY, U.S.A. JUNE 1, 1957 PLATE #5024 



12EL6 TENTATIVE DATA 

TUNo•so~ 
CDNTINUED FROM PRECEDING PALE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - ~oNTID. 

RESISTANCE COUPLED AMPLIFIER 

HEATER VOLTAGE 12,6 VOLTS 

HEATER CURRENT 0,15 AMPL 

PLATE SUPPLY VOLTAGE 12,6 VOLTS 

GRID VOLTAGEC

GRID RESISTOR 

PLATE LOAD RESISTOR 

INPUT CAPACITOR 

OUTPUT CAPACITOR 

GRID RESISTOR OF FOLLOWING STAGE 

VOLTAGE GAIN AT 400 CPSD

1.O ME GOHM 

1.O MEGOHM 

0.02 µf 
0.01 µf 
2.O ME GOHMS 

16 

ATMIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTER EO IN 
THIS SERVICE. THE MA%IMUM RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH TN AT 
THE TUBE WILL WITHSTAND THE WIDE VARI ATI OM IN SUPPLY VOLTAGES. 

BTEST CONDITION ONLY. 

CCONTACT POTENTIAL DEVELOPED ACROSS SP ECI FI EO GRID RESISTOR. 

D MEASURED AT AN OUTPUT VOLTAGE OF 1.0 VOLT RM $. 

J 



TENTATIVE DATA 12EM6 

7' 
~B. 
MAX 

TUNG•SOL 

DIODE TETRODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 
I { 

15' HEATER 
Max. 12.6 VOLTS 0.50 AMP. 

~2 5 AC OR DC 
MAX. 

j ANY MOUNTING POSITION 

GLASS BULB 

III 1 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9Nv 

THE 12EM6 IS A COMBINED DETECTOR DIODE AND A TETRODE WITH A COMMON UNI—
POTENTIAL CATHODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE TETRODE 
SECTION IS INTENDED FOR USE AS A POWER AMPLIFIER WHERE THE HEATER, PLATE, 
AND SCREEN GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE 
BATTERY. 

RATINGS 
INTERPRETED ACCORDING TO OE SIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6 VOLTS 

M gXIMUM "P LATE VOLTAGE (TE TRODE) 3O VOLTS 

MAXIMUM GRID #2 VOLTAGE 3O VOLT$ 

MAXIMUM PLATE DISSIPATION 0,5 WATTS 
MAXIMUM GRID #i CIRCUIT RESISTANCE 15 MEGOHMS 

MAXIMUM HEATER CATHODE VOLTAGE tj0 VOLTS 

MAXIMUM DETECTOR PLATE CURRENT lO MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CHARACTERISTICS — CLASS Al AMPLIFIER 
HEATER VOLTAGE 

HEATER CURRENT 

P LgTE VOLTAGE (TETRODE) 

GRID #2 VOLTAGE 

HEATER VOLTAGE 

GRID #i RESISTOR (BYPASSED) 

PLATE CURRENT 

GRID #2 CURRENT 

T RANSCONDUCTANCE 

PLATE RESISTANCE 

DIODE CURRENT WITH SO VOLTS APPLIED 

12.6 voLrs 
0.50 AMP. 
12.6 VOLTS 

12.6 VOLTS 

12.6 voLTs 
Q.Q MEGOHM~ 

6.0 MA. 

1.0 MA. 

5 ~~ µMHOS 
LI OOO OHMS 

L.O Mq. 

THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVILE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 

THE NEATER IS THEREFORE OE SIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IX 

TNIS SERVICE. THE MAXIMUM RATINGS OF THE TUBE PROVIDE FOR AM ADEQUATE SAFETY FAC TER SUCH TXAT 
TXE TUBE WILL WITX STAND THE WIDE VARIATION IN SUPPLT VOL TAGE G. 

COXTIMVEG ON FOLL OWING PAGE 

TUNG-SOL ELECTRIC IXL. EL ELTROX TUBE OIVI SIGN BLOOMFIELD. XEW JERSEY, U.S.A. SEPTEMBER 1, 1957 PLATE N5076 



12EM6 TENTATIVE DATA 

  TUNG•SOL  ~~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATIOO CONDITIONS AND CHARACTERISTICS — coNTID. 
TYPICAL OPERATION — CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.F VOLTS 

HEATER CURRENT 0,50 AMP, 

PLATE VOLTAGE (TETRODE) 12, () VOLTS 

GRID #2 VOLTAGE 12.6 VOLTS 

GRID #i YOLTAGE A ---

qF GRID #1 VOLTAGE 1.O VRMS 
AF SIGNAL SOURCE RESISTANCE ZOO OOO OHMS 

LOAD RESISTANCE ~ 500 OHMS 

PLATE CURRENT 2,5 MA. 

POWER OUTPUT 10 MW. 

TOTAL HARMONIC DISTORTION 1Q PERCENT 

A'O BTAINEO BT GRID •1 RECTIFICATION WITH A 15 MEGONN GRID RESISTOR. THE ZERO SIGNAL PLATE 
CURRENT IS APPftOX. 6.0 NA. 



12EM6 

TUNG•SOL 

DIODE TETRODE 
MINIATURE TYPE 

a 
e 
i 

i 

3~ 
4 r~X1

II I II 

23. 

8 
MAx. 

25. 
8 

MAX 

J 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE B9-1 

OUTLINE DRAWING 

J EOEC 6-j 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.50 AMP, 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
J EOEC 9NV 

THE 12EM6 IS A COMBINED DETECTOR DIODE AND A TETRODE WITH A COMMON UNI-
POTENTIAL CATHODE IN THE, 9 PIN MINIATURE CONSTRUCTION. THE TETRODE 
SECTION IS INTENDED FOR USE AS A POWER AMPLIFIER WHERE THE HEATER, PLATE, 
AND SCREEN GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE 
BATTERY. 

RATINGS 
IMTERPR ETEO ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12,6 VOLTS 
MAXIMUM PLATE VOLTAGE (TETRODE) 3O VOLTS 
MAXIMUM GRID #2 VOLTAGE ~jO VOLTS 
MAXIMUM RLATE DISSIPATION O.5 WATTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 15 MEGOHMS 

MAXIMUM HEATER CATHODE VOLTAGE *-3O VOLTS 

MAXIMUM TETROOE PLATE CURRENTF lO Mq. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CHARACTERISTICS — CLASS Al AMPLIFIER 
HEATER VOLTAGE 12,6 VOLTS 
HEATER CURRENT 0.50 AMP. 

PLATE VOLTAGE (TETRODE) 12,6 VOLTS 
GRID #2 VOLTAGE 12.6 VOLTS 
HEATER VOLTAGE 12,6 VOLTS 

GRID #1 RESISTOR (BYPASSED) 2.2 MEGOHM$ 

PLATE CURRENT (7,Q MA, 

GRID #2 CURRENT 1,O MA. 

TRANSCOND UCTANCE jr OOO µMHOS 

PLATE RESISTANCE 4 OOO OHMS 
DIODE CURRENT WITH 10 VOLTS APPLIED 1.Q Mq. 

THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE MEaTER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENC OUNTE REO IM 
THIS SERVICE, THE NA%IMUN RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFETY FACTER SUCH THAT 
THE. TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLY VOI TAGE G. 

—~ INDICATES A CHANGE. 

C ONTIXtlED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. EI ECTR OM TUBE DIVISION BLOOMFIEL D r NEW JERSEY, U.S.A. , JUNE -l. 1961 PLATE W6194 



12EM6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

T'JPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNr'D. 
TYPICAL OPERATION — CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE (TETR ODE) 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE A

Ar GRID #1 VOLTAGE 

AF SIGNAL SOURCE RESISTANCE 

LOAD RESISTANCE 

PLATE CURRENT 

POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

12.6 voLrs 
0.50 AMP. 

12.6 VOLTS 

12.6 VOLTS 

1.O VRMS 

200 000 OHMS 

3 500 oHMs 

2.5 MA• 

10 Mw. 

LO PERCENT 

A OBTAINED BY GRID N1 RECTIFICATION WITH A 15 NEGOHN GRID RESISTOR. THE ZERO SIGNAL PLATE 
CURRENT IS APPRO%. G.0 NA. 



TENTATIVE DATA 

TUNG•SOL 

12EN6 

3" 
lib 
MAX 

T-9 
2 3, 

a 
MAX 

t 

~U~ U~ 
9" 

132 
MAX. 

GLASS YIEW 

35. 

6 
MAX 

BEAM POWER PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT INTERMEDIATE SHELL 

g PIN OCTAL 

75 

THE 12EN6 IS A BEAM POWER PENTODE DESIGNED FOR USE AS A VERTICAL DE—
FLECTION AMPLIFIER IN TELEVISION RECEIVERS SWEEP CIRCUITS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTROOE CAPACITANCES 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIER SERVICE A

0.65 µµf 
14 µµf 
8.0 µµf 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

TRIODE 
CONNECTIONS 

12.6 

3OO 

PENTODE 
CONNECTION 

12.6 

jOO 
VOLTS 

VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 1200 1200 VOLTS 
MAXIMUM PLATE DISSIPATIONC 7.5 7.O WATTS 
MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 25O 25O VOLTS 
MAXIMUM DC GRID #2 VOLTAGE --- 15O VOLTS 

MAXIMUM GRID #2 DISSIPATION --- 1,25 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 5O 5O MA. 

MAXIMUM PEAK CATHODE CURRENT 175 1~5 MA, 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 2.2 2.2 MEGOHMS 
MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER- POSITIVE WITH RESPECT TO CATHODE 

OC COMPONENT ZOO VOLTS 

TOTAL DC & PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL DC & PEAK _~jOO VOLTS 

HEATER WARM—UP TIME (AP PR OX.)* 11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELO. MEW JER SE Y~ U.S.A. JUNE 1. 1957 PLATE x5025 



12EN6 TENTATIVE DATA 

TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

VERTICAL DEFLECTION AMPLIFIER SERVICE" 

NEATER VOLTAGE 12,6 VOLTS 

HEATER CURRENT 0.6f 6$ AMP. 

PLATE VOLTAGE 5O ZOO VOLTS 

GRID #2 VOLTAGE 11O 11O VOLTS 

GRID #1 VOLTAGE 0° -9.5 VOLTS 

PLATE CURRENT 135 SO MA. 

GRID #2 CURRENT 1$ 2,'Z MA, 

PLATE RESISTANCE 2$ QQO OHMS 

TRANSCONDUCTANCE $ OOO µMHOS 

GRID #1 CUTOFF VOLTAGE (APPROX.J -35 VOLTS 

AFOR OPERATION IN A 525-LINE" j0-FRAME SYSTEM AS DESCRIBED IN "ST AND AROG OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL CONYUNICATI OXS CONYI SSI ON"" THE DUTY CYCLE 
OF THE VOLTAGE PULSE NU ST NOT EXCEED 15S OF ONE SCANNING CYCLE. 

BWITN GRID t2 TIED TO PLATE. 

C IN STAGES OPERATING WITH GRID LEAK BIAS" AN AD EUVATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
NEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATI UN. 

D AP PLIED FOR SNORT INTERVAL l2 SECONDS NA%INUNI 50 AS NOT TO DAMAGE TXE TUNE. 

X'N EATER WARM-UP TIME IS DEFINED AG THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE ME ATER TO RE ACX 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE NEATER IX SERIES WITX A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



12EQ7 

TUNG•SOL 

DIODE-REMOTE-CUTOFF PENTODE 

MINIATURE TYPE 

} UNIPOTENTIAL CATHODE 

2.375°
MAX. FOR AM AND AM/FM 

BROADCAST RECEIVERS 

2.625~~ 
MAX. 

ANY MOUNTING POSITION 

t BOTTOM VIEW 

GLASS BULB 

S MA IL BUTTON 

9 PIN NOVAL E9-1 

O IITLINE DRAWING 
J ED EC 6-j 

BASING DIAGRAM 

J EDEC 9LQ 

THE 12E07 IS A DIODE AND A REMOTE-CUTOFF PENTODE WITH A COMMON CATHODE OF 

THE 9 PIN MINIATURE TYPE ESPECIALLY DESIGNED FOR USE AS COMBINED IF-

AMPLIFIER AND AM-DETECTOR TUBES IN AM AND AM/FM BROADCAST RECEIVERS. THE 

PENTODE UNIT MAY ALSO BE USED AS AN RF-OR IF-AMPLIFIER TUBE; THE DIODE 

UNIT MAY BE USED FOR AUTOMATIC VOLUME CONTROL OR DETECTION. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%T ERNAL SXI ElO 

GRID #1 TO PLATE (MAX.) 

GRID #1 TO K, H, G2, G3, & I.S. 

PLATE TO K, H, G2, G3, k I.S. 

GRID #1 TO DIODE PLATE (MAX.) 

PENTODE PLATE TO DIODE PLATE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%I MUM VALUES - SEE EIA STANDA RO RS-2j9 

.002 pf 

5.5 Pf 
5.0 pf 

0,0015 pf 
.095 pf 

AVERAGE CHARACTERISTICS 12.6 VOLTS 150 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 12.6f1.3 VOLTS 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

ATME OC COMPONENT MUST NOT E%GEED 100 VO L7S. 

C ONTINUEO ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A.. OCTOBER 1, 1961 PLATE W6295 



12EQ7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

CLASS Al AMPLIFIER—PENTODE UNIT 

PLATE VOLTAGE 3OO VOLTS 

GRID #3 VOLTAGE: 

POSITIVE VALUE 3OO VOLTS 

NEGATIVE VALUE 3OO VOLTS 

GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

GRID #2 VOLTAGE SEE RATING CHART 

GRID #1 VOLTAGE: 

POSIT'I VE BIAS VALUE O VOLTS 

NEGATIVE BIAS VALUE 5O VOLTS 

PLATE DISSIPATION 3 WATTS 

GRID #3 INPUT O.2 WATT 

GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO iS0 VOLTS O.6 WATT 

FOR GRID #2 VOLTAGES BETWEEN 

15O & 30O VOLTS SEE RATING CHART 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 15O ~C 

DIODE UNIT 

PLATE CURRENT 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PENTODE UNIT 

PLATE VOLTAGE 

GRID #5 

INTERNAL SHIELD 

GRID #2 VOLTAGE 

GRID #1 SUPPLY VOLTAGE 

6R ID #1 RESISTOR (BYPASSED) 

TRANSCONOUCTANCE 

PLATE RESISTANCE (APPR OK.) 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE (APPROX.) FOR 

TRANSCONDUCTANCE OF 40 µMHOS 

1.0 

100 voLrs 
CONNECT TO CATHODE AT SOCKET 

CONNECT TO CATHODE AT SOCKET 

lOO VOLTS 

O VOLT 

P.2 ME GOHMS 

3800 µMHos 
0.25 MEGOHM 

9 MA. 

3.5 MA. 

DIODE UNIT — AVERAGE CHARACTERISTICS 

-2O VOLTS 

PLATE VOLTAGE lO VOLTS 

PLATE CURRENT 2 MA. 



12EQ7 

12EQ7 
THIS CURVE~AL SO APPLIES 

TO TYPES IN WHICH GRIDS 

#2 & #4 ARE CONNECTED 

TOGETHER WITHIN THE TUBE 
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20 40 60 80 
GRID #2 VOLTAGE EXPRESSED AS PERCENT 

OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

100 

 J 
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TENTATIVE DATA 12EZ6 

3' 

~` 
4 

I/C 

IB 

MAX. 

2 
I.. 

e 
MAX. 
{ 

GLASS BULB 

TUNO.80L 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS .175 AMP. 

AC OR DC 

ANY MOUNTING POSITION BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 12EZ6 IS A SHARP CUTOFF PENTODE WITH A UNIPGTENTIAL CATHODE IN THE 7 
PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE AS AN RF OR IF AMP—
LIFIER WHERE THE HEATER, PLATE AND SCREEN GRID POTENTIALS ARE OBTAINEC 
DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (MAX.) 

INPUT' 

OUTPUT: 

RATINGS 
INTERPRETED ACCORDING TO OEGI GN CENTER SYSTEM 

.008 µµf 
7.8 µµf 

5.5 µµf 

HEATER VOLTAGE 12,6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE t30 VOLTS 

MAXIMUM PLATE VOLTAGE 3O VOLTS 

MAXIMUM GRID #2 VOLTAGE 3O VOLTS 

MAXIMUM CATHODE CURRENT lO MA. 

MAXIMUM GRID #i CIRCUIT RESISTANCE lO MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 14,0 VOLTS 

HEATER CURRENT .175 .175 AMP. 

PLATE VOLTAGE 12,6 14.0 VOLTS 

GRID #1 VOLTAGE S O O VOLTS 

GRID #2 VOLTAGE 12,6 14.0 VOLTS 

GRID #i VOLTAGE —O.7 —O.HD
PLATE CURRENT 1.9 2.3 MA. 

GRID #2 CURRENT O.7 O.SS MA. 

PLATE RESISTANCE 0,40 0.30 MEGOHMS 

TRANSCONDUCTANCEC 2700 3000 µMHOS 

GRID #i VOLTAGE FOR Ib 50 µMHOS —2.6 —2.8 VOLTS 

GRID #i 6 GFID #3 VOLTAGE FOR Gm }O µMHOS —2.$ —3.0 VOLTS 

A 
THIS TUBE 15 INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 

THE HEATER IS THEREFOREDESI GN ED TO OP Efl ATE OVEfl THE 10.0 TO t5.9 VOLTAGE RANGE ENCOUNTERED IN 

THIS SERVICE. THE MA%1 MUM RATINGS OF TXE TUBE PROVIDE FOP AN AOE OU ATE SAFETY FACTOR SUCN TN AT 

THE TUBE •ILL RITHSTAND THE ■IDE VARIATION IN SUPPLY VOLTAGES. 

B C 
CONNECTED TO CATHODE AT SOC%E T. FROM GR 10 •i TO PLATE. 

DAVERAGE BIAS DEVELOPED ACROSS A 2.2 MEGOHM GR10 RESISTOR. 

TUN G-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY, U.S.A MAY 1 . 1955 PLATE Y 5250 



12EZ6 TENTATIVE DATA 
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O
 12EZ6 

PENTODE 

Et = 12.6 Volts 
E~Z 12.6 Volts 

~~ 
—0.5 

Rgi 2.2 Megohms 

=1.0 

—1.5 

—2 0 

o ' 
—2.5 

~-3. 
~0 5 10 15 20 

PUTE VOLTS 

3.0 

w 2.0 
w 
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a 

J 

Z 

W 
r 

d I.0 

00 

12EZ6 
PENTODE 

Eq = 14.0 Volts 
E~Z 14.0 Volts 

—0.5 

Rqi 2.2 Megohms 
_~~ 

-1 0 

-1.5 

//~ 
~~~ 2.0 
;i 2 5 

—3.0 ~ 
5 10 15 20 

PUTE YOITS 



TENTATIVE DATA 12F8 

7' 
8 r~X1 i 

I s' 
116 
MAX. 

i2 6 
{MAX.

II I 11 L 

GLASS BULB 

TUNe•:0~ 

DOUBLE—DIODE—PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

9 PIN BASE 

qFn 

THE 12F8 IS A COMBINED DOUBLE DETECTOR DIODE AND REMOTE CUT—OFF PENTODE 
WITH A COMMON UNIPOTENTIAL CATHCDE IN THE 9 PIN MINIATURE CONSTRUCTION. 
THE PENTODE SECTION IS INTENDED FOR USE AS AN AF VOLTAGE AMPLIFIER WHERE 
THE HEATER, PLATE AND SCREEN GRID POTENTIALS ARE OBTAINED DIRECTLY FROM 
AN AUTOMOTIVE BATTERY. THE DESIGN OF THIS TYPE PERMITS THE APPLICATION 
AF AVC VOLTAGE TO THE CONTROL GRID THEREBY IMPROVING OVERALL RECEIVER 
AVC. 

DIRECT INTERELECTRODE CAPACITANCES 

INPUT: (G1 TO G2+G}+H+K) 4.5 µµf 
OUTPUT: (P TO GZ+G,}+H+K) 3.0 µµf 
GRID TO PLATE: (Gi TO P) .06 µµt 
DIODE TO DIODE 0.3 µµf 

RATINGS 
INTERPRETED ACCOROIN~ TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE t30 VOLTS 

MAXIMUM PLATE VOLTAGE 30 VOLTS 

MAXIMUM GRID N2 VOLTAGE 30 VOLTS 

MAXIMUM POSITIVE DC GRID yi VOLTAGE () VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 10.0 ME GOHMS 

MAXIMUM AVERAGE DIODE CURRENT 1 MA. 

xTN1G TUBE IS INTENDED TO BE USED IN AUTOMOTI YE SERVILE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED 

IN THIS SERVICE. THE MA%IMDM RATI N~,G OF THE TUBE. PROVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH 
TN AT THE TUBE WILL wITMGTAND THE WIDE YAVI ATION IN SUPPLY VOLTAGES. 

CONTI MUEO OM FOLL OwI NG PAGE 

TUNG—SOl ELECTRIC INC. EI ECTR ON TUBE DIVISION BL DDMFIELD, NEw JERSEY. U.S.A. APRIL 1, _gg6 PLATE /4637 



12F8 TENTATIVE DATA 

TUNO.80L 

C DxTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID /2 VOLTAGE 

GRID Ni VOLTAGE 

PLATE CURRENT 

6RID Y2 CURRENT 

TRANSCOND UC TANCE 

PLATE RESISTANCE (APPROX.) 

GR ID N! VOLTAGE (APPROX.l FOR C,m =10 µMHOS 

AVERAGE DIODE CURRENT WITH 1p VOLTS OC APPLIED. 

12,6 VOLTS 

0.15 AMP. 
12.6 VOLTS 

12.6 VOLTS 

O VOLTS 

1.0 MA. 

O.j$ MA. 

1000 µMHOS 
.jj MEGOHM 

-5 voLTs 
2 MA. 

1.25 

I.00 

N 
W 

d 0.75 
s <_ 
J 
J 

Z 

FW- 0.50 
Q 
J 
d 

0.25 

12F8 
PENTODE UNIT 

Ef = 12.6 Volts 
E~Z = 12.6 Volts 

Eci = ~ 

00
10 20 30 

PLATE VOLTS 

-0.5 

0 

—2.0 

50 

 —4 0

60 



TENTATIVE DATA 128 

12F8 
PENTODE UNIT 

Et = 12.6 Volts 
Eb = 12.6 Volts 
E~Z = 12.6 Volts 
  lb 

gm 

-6 -5 -4 -3 -2 

GRID #1 VOLTS 

1.25 1250 

I.00 1000 0 
s 

U 

w ~ 
~ I 

0.75 d 750 _ 
~ E Q 

v 
J 
J _ w 

f = 

0.50 ~ 500 
a 
J 
d Z 

U 
N 

Q 

0.25 250 ~ 

00
0 

N 6ja TUN G-BOL ELECTRIC INC. ELECTRON TUBE OIVI SION BLOONFI ELO. NEW JER SEY~ U. S.A. APRIL 1, 1956 PLATE 
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TENTATIVE DATA 12 FA6 

3' 
4_ r:~ 

I~•e 
MAX. 

28 
MAX 

GLASS BULB 

TUNG•SOL 

HEPTODE 

MINIATURE TYPE 

COATED UN120TENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

TCN 

THE 12AF6 IS A PENTAGRIO CONVERTER WITH A UNIPOTENTIAL CATHODE IN THE 7 
PIN MINIATURE CONSTRUCTION. IT IS INTENDED AS A COMBINED OSCILLATOR AND 
MIXER IN SUPERHETERODYNE RECEIVERS WHERE THE HEATER, PLATE AND SCREEN 
GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH E%TERN AL SHIELD tl318 CONNECTED TO PIN tl2 

MIXER GRID TO PLATE: (G} TO P) MAX. 

MIXER GRID TO OSCILLATOR GRID: (G} TO G1) MAX. 

RF INPUT: G3 TO (H+K+G1+G2h 4+G5+P) 
OSCILLATOR INPUT: G1 TO (H+K+G1+G 2h 4+G3+GS) 

MIXER OUTPUT: P TO (H+K+G1+G2&4+G3+G 5) 

OSCILLATOR GRID TO CATHODE: (Gi TO K+GS) 

OSCILLATOR OUTPUT: K TO (H+G 2h ¢+G}+P) 
OSCILLATOR GRID TO PLATE: (G1 TO P) MAX. 

RATINGS 
INTERPRETED AGCO RDING TO DESIGN CENTER SYSTEM 

0.25 µµf 
0.15 µµf 
7.2 µµf 
7.2 µµf 

12.0 µµf 
5.0 µµf 
20 µµf 

.05 µµf 

MAXIMUM HEATER-CATHODE VOLTAGE ±30 VOLTS 

MAXIMUM PLATE VOLTAGE 3O VOLTS 

MAXIMUM GRIDS #2 h #4 VOLTAGE 30 VOLTS 
MAXIMUM GRIDS #2 6 #4 SUPPLY VOLTAGE 'JO VOLTS 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE 3O VOLTS 

MAXIMUM POSITIVE OC GRID #3 VOLTAGE O VOLTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM GRID #3 CIRCUIT RESISTANCE LO MEGOHMS 

CONTINUED ON FOLLOWING PAGE 

T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. MAY I , 1958 PLATE tl 5251 
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12FA6 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE - SELF EXCITATION A 

HEATER VOLTAGE j2.6 VOLTS 
PLATE VOLTAGE j2.6 VOLTS 
GRID #3 VOLTAGE . Q,50B VOLTS 
GRIDS #2 6 #4 VOLTAGE j2,6 VOLTS 
GRID #i VOLTAGE (OSCILLATOR GRIu) RMS 2, rj VOLTS 
GRID #1 RESISTANCE (OSCILLATOR GRID) 33 000 OHMS 
PLATE RESISTANCE (APPROX.) O,.$ MEGOHMS 
GRID #1 CURRENT (OSCILLATOR GRID) (0 µ,A 

CONVERSION TRANSCONDUCTANCE 320 µMHOS 
PLATE CURRENT Lj50 µA 

6R IDS #2 6 #4 CURRENT j QQQ µq 

CATHODE CURRENT j js QQ ~,I,q 

GRID #3 VOLTAGE FOR GC=Sµ MHOS (APPROX.) -3,,5 VOLTS 
GRID #3 VOLTAGE FOR G~=20 µMHOS (APPROX,). -3,O VOLTS 

CONVERTER SERVICE - EXTERNAL EXCITATION 

HEATER VOLTAGE j2.6 VOLTS 
GRID #3 VOLTAGE O VOLTS 

GRID #i VOLTAGE (OSCILLATOR GRID) RMS 0,$j VOLTS 

GRIDS #2 & #4 CONNECTED TO PLATE j2.6 VOLTS 

CONVERSION TRANSCONDUCTANCE 3OO µMHOS 

CATHODE CURRENT j 900 µA 
GRIDS #2 d~ #4 CURRENT j 200 µA 
PLATE CURRENT (~0 µq 

GRID #i CURRENT 45 µA 
GRID #3 VOLTAGE FOR. G~ = 10 µMHOS —3,2 

OSCILLATOR CHARACTERISTICS - NOT OSCILLATING 

GR hO #3 VOLTAGE O VOLTS 

GRID #1 VOLTAGE (OSCILLATOR GRID) O VOLTS 
GRID #2 & #4 CONNECTED TO PLATE j2.6 VOLTS 

TRANSCONDUCTANCE BETWEEN GRID #1 & 
GRID #2 & #4 CONNECTED TO PLATE 4 O(]O µMHOS 

AMPLIFICATION FACTOR BETWEEN GRID #i & 
GRID #2 h #4 CONNECTED TO PLATE 9 

CATHODE CURRENT 4.5 MA. 

GRID #1 VOLTAGE (APPROX.) 
FOR Ib = 10 µA. -3,5 VOLTS 

TNIS TUBE IB INTENDED TO BE USED IN AUTOMOTIVE SERVICE IRON A NOMINAL 12 VOLT BATTERY GGURCE. 
THE HEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
TNIS NERYICE, THE MAXIMUM RATINGN OF TXE TUNE Pft OVIDE FOR AN ADEQUATE SAFETY FACTOR SUCH THAT 
THE TUBE WILL WI THSTANO THE WIDE VARIATION IN BUPPLY VOL TAGEB. 

A 
SCREEN FEEDBACK. G2 

A 
TO CATHODE VOLTAGE APPROXIMATELY 13; Oi GI TO CATNODE VOLTAGE. 

B 
AVERAGE CONTACT POTENTIAL DEVELOPED ACROSS A 2.2 MEGONM GRID REBIBTOR. 

 J 



TENTATIVE DATA 12FK6 

'` a '1 
MAX 

GLASS BULB 

TUNG•SOL 

TWIN DIODE-TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

7 PIN BASE 

78T 

THE 12FK6 IS A TWIN DIODE, LOW-MU TRIODE IN THE 7 PIN MINIATURE CON-
STRUCTION. THE DIODE SECTION PERFORMS THE FUNCTIONS OF DETECTION AND AVC 
WHILE THE TRIODE SECTION IS INTENDED FOR USE AS THE FIRST AF AMPLIFIER. 
THE TUBE IS DESIGNED FOR USE WHERE THE PLATE AND GRID POTENTIALS ARE 
OBTAINED DIRECTLY FROM AN AUTOMOTIVE STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERNAL SHIELD 

TRIODE GRID TO TRIODE PLATE 

TRIODE GRID TO CATHODE AND HEATER 

TRf00E PLATE TO CATHODE AND HEATER 

PLATE OF DIODE UNIT #1 TO PLATE OF 
DIODE UNIT #2 

RATINGS 
INTERPRETED ACCOftUING TO DESIGN-CENTER SYSTEM 

DIODE 
UNIT 

1.6 ,ly.f 
1.8 /ylf 
0.7 14~f 

0.9 µ<Lf 

TRIODE 
URIT 

HEATER VOLTAGEA 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 16 VOLTS 

MAXIMUM GRID VOLTAGE: 

POSITIVE VALUE O VOLTS 

NEGATIVE VALUE 16 VOLTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

1.1AXIMUM PLATE CURRENT (EACH UNIT) 1 MA. 

MAXIMUM CIRCUIT VALUES: 

GRID—CIRCUIT RESISTANCE lO MEGOHMS 

A 

YN IB TUBE IS InitNutO TO BE USED IN AUTOMOTIVE SERVICE fR OY A NOMINAL 1Z VO IT RATTERT SOURCE. 
YNE NEATER IS TNEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 
THIS SERVICE. THE NA%IYUN RATINGS OF THE TUBE PRDVIDE FOR AN AOEOUATE SAFETT FACTOR SUCH TNAT 
THE TUBE WILL nITNS TAND THE WIDE VARIATION IN SUPPLY VO ITAGEG. 

CONTINUED ON FOLLOWING PAGE 

TUN6 -SOL ELECTRIC INC. ELECTRON TUBE DIVISION eL00MFl ELD, NEW JERSEY, U.S. NOVEMBER 1, 1958 PLATE #5361 



12FK6 TENTATIVE DATA 

~  TUN0,80L  ~ 

L ONTINUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DIODE 
UNIT 

TRIODE 
UNIT 

HEATER VOLTAGE 12.6 12.6 voLTs 
HEATER CURRENT 0.15 0.15 AMP. 

PLATE VOLTAGE lOB 12.6 VOLTS 

GRID—SUPPLY VOLTAGE O VOLTS 

GRID RESISTOR (BYPASSED) 2.2 MEGOHMS 

AMPLIFICATION FACTOR 7.4 
PLATE RESISTANCE (APPROX.) 6 2OO OHMS 

TRAM SC ONDUCTANCE 1 ZOO µMHOS 

PLATE CURRENT 2 B l.j MA. 

PLATE CURRENT (APPROX.) FOR 

GRID BIAS OF —3 VOLTS 0.08 MA. 

B EALN UNIT. 

OPERATION OF HEATERS IN SERIES WITH OTHER HEATERS IS NOT RECOMM ENDED. 

DESIGN-NA%IMUM RATINGS ARE II YITING YA IUEi OF OPERATING AND ENVIRONMENTAL CONDITIONS APPII CAB LE 
TO A BOGET ELECTRON DEVICE OF A SPELL FI ED TYPE AS DEFINED BY ITS PUB LI SHED DATA, AND SMOU LD 
NOT BE E%CEEDED UN pER THE NORST PR OBABIE CONDITION S. THE DEVICE NAN UFACTUR ER CHOOSES THESE 
YAIU ES TO PROVIDE ACCEPT AB IE SERVICEABILITY OF THE DEVIL E r TAXING RESPONSIBILITY FOR THE 
EFFECTS OF CNANG ES IN OPEP ATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUI PYENT NANUFACT URER SHOULD DESIGN 50 THAT INITIALLY AND TMROUG NOUT LIFE NO DESIGN-NA%IMUY 
VA IUE FOR THE INTENDED SERVICE IS E%O EEDED WITH A BOGET DEVICE UNDER THE WORST PROBABLE 
O PERATIN6 CONDITIONS Wlin RESPECT TO SUPPLY-VOLTAGE VARIATION. EOUI PNENT COMPONENT VARIATION, 

E OUIPNENT CONTROL ADJ USTNEN T, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 12FM6 

3' I 
` a ~1 
MAX , 

lie 
MAX I, 1 A8 

'GLASS BULB 

TUNG•SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BT 

THE 12FM6 IS A DOUBLE DETECTOR DIODE AND MEDIUM MU TRIODE IN THE 7 PIN 
MINIATURE CONSTRUCTION. THE TWO SECTIONS HAVE A COMMON UNIPOTENTIAL 
CATHODE. -THE TRIODE SECTION IS INTENDED FOR USE AS AN AF VOLTAGE AMP-
LIFIER INTO A LOW IMPEDANCE LOAD WHERE THE PLATE AND HEATER POTENTIALS 
ARE OBTAINED DIRECTELY FRCM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHI ELO 

GRID TO PLATE: (G TO P) 

O UTAUT: P TO (H + K) 

DIODE TO DIODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

1.7 µYf 
2.7 uuf 
1.7 ~u,f 
1.1 uuf 

HEATER VOLTAGE 1Z.6 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE fjO VOLTS 

MAXIMUM PLATE VOLTAGE 3O VOLTS 

MAXIMUM CATHODE CURRENT 2O MA. 

MAXIMUM AVERAGE DIODE CURRENT 1 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 1O MEGORMS 

CONTINUED ON FOLLOWING PAGE 

T UN6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION S BLOOM FIEID~ NE'N JERSEY S U.S.A. NOVEMBER 1~ 1958 PLATE #5j6~ 



12FM6 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, AMPLIFIER - TRIODE UNIT 

HEATER VOLTAGE 12.G 1Z.E] VOLTS 

HEATER CURRENT 0.15 0.15 AMP. 

HEATER POTENTIAL 12.0 12.G VOLTS 

PLATE POTENTIAL 1Z.C) 12.G VOLTS 

GRID POTENTIAL O ---- VOLTS 

GRID RESISTOR O Z.Z MEGOHMS 

PLATE CURRENT Z,$ 1,O MA. 

TRANSCONDUCTANCE '2400 1300 µMHOS 

PLATE RESISTANCE 5600 7700 OHMS 

AMPLIFICATION FACTOR 13,rj 10 
DIODE UNITS - TWO 

AVERAGE DIODE CURRENT WITH 

10 VOLTS APPLIED (EACH DIODE) 2.O MA. 



12~Q8 

TUNc•so~ 
TWIN DOUBLE-PLATE TRIODE 

MINIATURE TV PE 

7' 
-8-
MAX 

II I II 

4 
I5~ 

1 16 
MAX. 

23. 
16 

MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

9KT 

THE 12FQEi IS A TWIN DOUBLE-PLATE TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
EACH SECTION HAS A GRID AND TWO PLATES BROUGHT OUT TO A SEPARATE PIN. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

INPUT ,EACH SECTICN 
OUTPUT: 

PLATE #1 (SECTION 1) 
PLATE #2 (SECTION 1) 
PLATE #1 (SECTION 2) 
PLATE #2 (SECTION 2) 

GRID TO PLATE: 
SECTION 1- GRID TO PLATE #1 

GRID TO PLATE #2 
SECTION 2- GRID TO PLATE #1 

GRID TO PLATE #2 

PLATE TO PLATE, EACH SECTION 
PLATE #1 (SECTION• 1) TO PLATE #1 (SECTION 2) 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 
EACH SECTION 

HEATER VOLTAGE 
MAXIMUM PLATE VOLTAGE 
MAXIMUM POSITIVE DC GRID VOLTAGE 
MAXIMUM PLATE DISSIPATION, EACH PLATE 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 
TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECTTO CATHODE 
TOTAL DC AND PEAK 

~ INDICATES A CNANG E. 
CONTINUED ON FOLLOWING PAGE 

1.7 µµf 

0.34 µµf 

0.24 µµf 
0.30 µµf 

0.18 µµf 

0.9 µµf 
0.9 µµf 
0.9 µµf 
0.9 µµf 

-i 0.7 µµE 
0.4 µµf 

12.6 VOLTS 
330 VOLTS 

0 VOLTS 
0.5 WATTS 

100 VOLTS 
200 VOLTS 

200 VOLTS 

TUNG-BOl ELECTRIC INC., ELECTRON TUBE DIVISION, BLODMFI ELD, NEW JERSEY, U.S.A. DECEMBER 1, 1960 PLATE M60g4 



12FQ8 

TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH SECTION 

HEATER VOLTAGE 12.6 VOLTS 
HEATER CURRENT 0.15 AMP. 

PLATE VOLTAGE 250 VOLTS 
GRID VOLTAGE -1.5 VOLTS 
AMPLIFICATION FACTOR, GRID TO EACH PLATE'4 95 
PLATE RESISTANCE, (APPROX.) EACH PLATE'0̀  76000 OHMS 
TRANSCOND UCTANC E, GRID TO EACH PLATE 

A 1250 µMHOS 
P IA TE CURRENT, EACH PLATE A 1,5 MA. 

A 
OTHER PLATE OF SAME SECTION GROUNDED. 

DESIGN•MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY TUBE OF A SPECIFIED TYPE AS DEFINED 8Y ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE TUBE MANUFACTURER CHOOSES 
THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE TUBE, TAKING RESPONSIBILITY FOR 
THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE 70 VARIATIONS IN TUBE CHARACTERISTICS. 
THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-
MA%IMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY TUBE UNDER THE WORST 
PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY VOLTAGE VARIATION, EQUIPMENT COM-
PONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND 
ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 12FR8 

7~~ 
8 

—~ 

MAX. 

~~~ 
2 16 
MAX. 

GLASS BULB 

TONG-SGL 

PENTODE—TRIODE—DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.32 AMP. 

ANY MOUNTING PCJSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9%U 

THE 12FR8 IS A PENTODE, TRIODE, DIODE, IN THE 9 PIN MINIATURE CONSTRUC—
TION. IT IS INTENDED FOR SERVICE AS AN IF AMPLIFIER, AF AMPLIFIER AND 
SECOND DETECTOR IN RECEIVERS WHERE THE HEATER, PLATE AND SCREEN GRID 
POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PENTODE GRID #i TO PLATE (MAX.) 

PENTODE INPUT 

PENTODE OUTPUT 

TRIODE GRID TO PLATE 

TRIODE INPUT 

TRIODE OUTPUT 

COUPLING, PENTODE GRID #1 TO TRIODE GRID (MAX.) 
COUPLING, PENTODE GRID #1 TO DIODE PLATE (MAX.) 
COUPLING, TRIODE GRID TO DIODE PLATE (MA.X.) 
COUPLING, TRIODE PLATE TO DIODE PLATE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGEA 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRIDS #28~#4 VOLTAGE 

MAXIMUM GRIDS #2 k #4 SU PPLY VOLTAGE 

MAXIMUM PENTODE GRID CIRCUIT RESISTANCE 

MAXIMUM TRIODE GRID CIRCUIT RESISTANCE -

MAXIMUM PLATE CURRENT 

.015 µµf 

8.5 wlf 
5.5 µµf 
1.7 µµ.f 

2.6 µµf 
2.0 µµf 

.012 µµf 

.004 µµf 
•17 µµf 
.8 µµf 

PENTODE TR IDDE DIODE 

12.6 12.6 voLTs 
t16 --- voLrs 
16 voLTs 

--- VOLTS 

VOLTS 

LO --- MEGOHMS 
-- lO --- MEGOHMS 
__ ___ jF MA. 

16 
16 
16 

A 
TM IS TUBE IS INTEN DEO TO BE USED IN AUTOMOTIVE SERVICE FROY A NOMINAL 12 VOLT BATTERY SOURCE. 
THE NEATER IS. THEREFORE OES IGN ED TO OPERATE OVER THE 10.0 TO 15.9 VO ITAGE RANGE ENCOUNTERED IN 
THIS SERVICE. THE NA%IYUN RATINGS OF THE TUBE PROVIDE FOP AN ADEQUATE SAFETY FACTOR SUCH THAT 

THE TUBE NILI III TNS TAND THE WIDE VARIATION IN SUPP IT VOLTAGES• 

CONTINUED ON FOLLOWING PgGE 

TUNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A. JANUARY 1, 1961 PLATE e6011 



12FR8 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PE NTCDE TRIODE DICOEB

HEATER VOLTAGE 12.6 12.6 VOLTS 

HEATER CURRENT 0.32 0.32 AMP. 

PLATE VOLTAGE 12.6 12.6 LO VOLTS 

GRID #2 VOLTAGE 12.E --- --- VOLTS 

GRID #1 VOLTAGE -O.Ho -O.6G --- VOLTS 

PLATE CURRENT Z.9 1,O 2 MA. 

SCREEN CURRENT .~ --- --- MA. 

TRANSCONDUCTANCE 2700 1200 µMHOS 

PLATE RESISTANCE (AP PROX. J .4O --- MEGOHMS 

AMPLIFICATION FACTOR --- 1O 
GRID #1 VOLTAGE FOR 

TRANSCONDUC TANCE = 30 FtMHOS -Z.H --- VOLTS 

GRID VOLTAGE FOR PLATE CURRENT OF 10µA -- -3.S VOLTS 

H AVERAGE CHARACTERISTI CS. 

CAVERAGE BI AS OEV ELOPED ACROSS A 2.2 MEGOHM GRID RESI STOR. 

a 

7.5 

12FR8 

PENTODE SECTION 

E~ = 12.6 Volts 

z 
-1.0 

 -1 5 
r 

—2.0 

10 15 20 
PLATE VOLTS 



TENTATI V E DATA 12FR8 

4.0 

3.0 

w 
w d 

` f 2.0 
J 
J 

S 

W 
H 

d 
I.0 

0 

12FR8 

TRIODE SECTION 

Ef = 12.6 Volts 

O 

i y O 

X15  ~ 

Z O  

-3.0 
~- 

_ 
-3.5

0 5 10 15 20 
PLATE VOLTS 

25 

T UN6-SOL ELECTRIC INC. r ELECTRON TUBE DIVISION. BLOOMFIELD r NEW JERBEY r U.S.A., OCTOBER 1. 1960 PLATE #5954 
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TENTATIVE DATA 12FT6 

i 

i 
i 

3' 
I` a 
MAX 

t 

I I 
T' 
8 

MAx I. 
QS 

11111 

GLASS BULB 

TUNo•so~ 

DUO-DIODE-TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 
MINB~ATURE 
7 PIN BASE 

TBT 

THE 12FT6 IS A DUO-DIODE-TRIODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT 
IS INTENDED FOR USE AS THE SECOND DETECTOR AND AUDIO DRIVER AMPLIFIER IN 
HYBRID (TUBE AND TRANSISTOR) AUTOMOBILE RADIO RECEIVERS THAT OPERATE 
WITH "A" AND "B" SUPPLY DIRECTLY FROM A 12-VOLT STORAGE BATTERY. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIODE 1 TO DIODE 2 

DIRECT INTER ELECTRODE CAPACITANCES 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

2.0 
L.8 

1.1 
O.9 

µµf 

µµf 

µµf 

µµf 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 3O VOLTS 

MAXIMUM CATHODE CURRENT 2Q Mq. 

MAXIMUM AVERAGE DIODE CURRENT 1 MA. 

MAXIMUM GRID #1 RESISTANCE lO MEGOHMS 
MAXIMUM PEAK HEATER TO CATHODE VOLTAGE ±3O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A AMPLIFIER 

TRIODE WIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #1 VOLTAGE 
GRID #1 CIRCUIT RESISTANCE 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE CURRENT 

DIODE WITS 
AVERAGE DIODE CURRENT 
.WITH 10 VOLTS APPLIED (EA. DIODE) 

12,6 VOL7S 

0.15 AMP. 

12.6 12.6 VOLTS 

O --- VOLTS 
0 2,2 MEGOHM' 

7600 13 000 OHMS 

1900 1 000 µMHOS 
15.0 14.0 
2.0 0.6 MA. 

3.0 MA. 

THIS TUBE IB INTEN DEtl TO 8E USED IN AUTOMOTIVE SERVICE FR ON A NOMINAL 14 VOLT BATTERY SOURCE. 

THE MEAT ER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED IN 

TNIS SERVICE. THE NA1(I NUN RATINGS OF TXE TUBE PROV IOE FOR AN ADEQUATE SAFETT FACTOR SUCH THAT 

THE TUBE NILI wITMG TAND THE WIDE VARIATION IN SUPPLY VOLTAGES. 

TONG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMfIELD~ NEW JERSEY S U.S.A. FEBRUARY 1, 1959 PLATE a 5421 





12FX5 

TUNG•SOL 

BEAM PENTODE 

MINIATURE TYPE 

OUTLRJE DRAPiI1JG 

JEDEC 5-3 

AUDIO OUTPUT PENTODE 

HIGH POWER SENSITIVITY 

BASING DIAGRAM 
JEDEC 7CV 

H 

2 

COATED UNIPOTENTIAL CATHODE 
ANV MOUNTING POSITION 

BASE 7 PIN BUTTON 
JEDEC E7.1 

K,G3 

BOTTOM VIEW 

THE 12FX5 IS A BEAM POWER PENTODE USING THE 7 PIN MINIATURE CONSTRUCTION. BECAUSE 
OF ITS HIGH POWER SENSITIVITY AT LOW PLATE-SCREEN VOLTAGE, IT IS PARTICULARLY ADAPT-
ABLE TO RECORD PLAYER APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES • APPRox. 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE: Gl TO P 

INPUT: G I TO (G2 +G3 + K + H ) 

OUTPUT: P TO (G2+G3 + K + H ) 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAxIMUM VALUES =SEE EIA STANDARD RS•239 

0.6 pf 

V pf 

9 pf 

AVERAGE CHARACTERISTICS 12.5 VOLTS 450 MA, 

HEATER WARM-UP TIME 11 SEC. 

LIMITS OF SUPPLIED CURRENT - AC OR DC 450 ~ 30 MA 
MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

~ J 
TUNG-SOL EIE CTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., ,; ~;NE 1, ~56'+ SLAT= ai~ . 



12FX5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD R5-239 

PLATE VOLTAGE 150 VOLTS 

GRID k2 VOLTAGE 130 VOLTS 

POSITIVE DC GRID X] VOLTAGE 0 VOLTS 

PLATE DISSIPATION 5.5 WATTS 
GRID ll2 DISSIPATION 2 WATTS 

GRID kl CIRCUIT RESISTANCE: 

FIXED BIAS 0.1 MEGOHM 

CATHODE BIAS 0.5 MEGOHM 

BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) 225 ° C 

CHARACTERISTICS 

PLATE VOLTAGE 110 VOLTS 
GRID 2 VOLTAGE 115 VOLTS 

CATHODE BIAS RESISTOR 62 OHMS 

PLATE CURRENT 36 MA 

GRID 2 CURRENT 10 MA 

TRANSCONDUCTANCE 13,500 {,MHOS 

PLATE RESISTANCE - APPROX. 17,500 OHMS 

TYPICAL OPERATING CONDITIONS 

CLASS A I AMPLIFIER 

PLATE VOLTAGE 
GRID q2 VOLTAGE 
CATHODE BIAS RESISTOR - BY PASSED 

PEAK AF GRID Al VOLTAGE 
MAXIMUM SIGNAL PLATE CURRENT 

MAXIMUM SIGNAL GRID N2 CURRENT 
LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

MAXIMUM SIGNAL POWER OUTPUT 

1 10 VOLTS 
115 VOLTS 
62 OHMS 

3 VOLTS 
35 MA 

12 MA 

3,000 OHMS 

8 PERCENT 

1.3 WATTS 

l 



TENTATIVE DATA 12FX8 

~ 811
MAX. 

3" 2 16 
MAX. 

2 ~~~ 6 
MAX. 

f 

GLASS BULB 

TUNG•SOL 

TRIODE-HEPTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES—(2) 

HEATER 

12.6 VOLTS 0.27 AMP. 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 
9KV 

THE 12FX8 IS A TRIODE AND HEPTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR SERVICE IN SUPERHETERODYNE RECEIVERS AS A TRIODE RF 
AMPLIFIER AND FREQUENCY CONVERTER WHERE THE PLATE, HEATER AND SCREEN 
POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

H EP TOOE: 
MIXER GRID TO RLATE (G3 TO P) (MAX.) 

MIXER GRID TO OSCILLATOR GRID (G3 TO G1)(MAX.) 

RF INPUT (G3 TO H+K+G1+G2, 4+G5+o) 

MIXER OUTPUT (P TO H+K+G1+G 2, 4+GS) 

OSCILLATOR INPUT (G1 TO H+K+G 2, 4+GJ+GS) 

OSCILLATOR GRID TO CATHODE (G1 TO K) 

O SCYLIATOR OUTPUT (K TO H+G2, 4+G3+P) 
OSCILLATOR GRID 70 PLATE (Gi TO P) (MAX.) 

TRIODE: 

GRID TO PLATE 

INPUT 

OUTPUT 

COUPLING: 

TRIODE GRID TO MIXER GRID (MAX.) 

TRIODE PLATE TO MIXER GRID (MAX.) 

TRIODE PLATE TO HEPTODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN 

HEATER VOLTAGEA

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM HEP70DE PLATE VOLTAGE 

MAXIMUM TRIODE PLATE VOLTAGE 

MAXIMUM GRIDS #2 & #4 VOLTAGE 

MAXIMUM GRIDS #2 & #4 SUPPLY VOLTAGE 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE 

MAXIMUM POSITIVE GRID #} VOLTAGE 

MAXIMUM GRID #3 CIRCUIT RESISTANCE 

MAXIMUM TRIODE GRID CIRCUIT RESISTANCE 

WITHOUT 
SHIELD 

0.28 µµf 
0.12 µµf 

6.0 µµf 

5.0 µµf 

5.O µµf 

3.0 µµf 

17 µµf 
0.16 µµf 

1.3 Aµcf 

2.2 µµf 

0.25 w~f 

.O1 µµf 

0.18 µµf 
0.20 µµf 

CENTER STST EN 
12.6 VOLTS 

t16 voLrs 
16 voLTs 
]6 VOLTS 

16 VOLTS 

16 VOLTS 

16 VOLTS 

O VOLTS 

lO MEGOHMS 

lO MEGOHMS 

T UNG-COL ELECTRIC INC.. ELECTRON TORE DIVISION. BLOONFIELD, NEW JERSET, U.S.A., AUGUST 1, 1960 PLATE x5955 



12FX8 TENTATI V E DATA 

TUNO.80L 

C DNTINU ED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
H EP TO DES TRIODE 

HEATER VOLTAGE 12,6 VOLTS 
PLATE VOLTAGE 12.6 11.E 'JOLTS 
GRID VOLTAGE ---- -.f3B VOLTS 
GRID #1 VOLTAGE (OSCILLATOR GRID) 1.6 ---- VOLTS 

GRID #2 & #4 VOLTAGE (SCREEN GRID) 12.6 VOLTS 

GRID #3 VOLTAGE (SIGNAL GRID) .50 VOLTS 
PLATE RESISTANCE .5 ---- MEGOHM 
TR ANSCONDUCTANCE ---- 1400 µMHOS 
PLATE CURRENT 29O 1300 µA 

GRID #2 CURRENT 1250 ---- µA 

CONVERSION TRANSCONDUCTANCE 3OO ---- µMHOS 

AMPLIFICATION FACTOR ---- lO 
GRID VOLTAGE FOR Ib OF iq[.A (APPROX.) -3.2 VOLTS 

GRID #3 VOLTAGE FOR CONVERSION TRANS-

CONDUCTANCE OF 10 µMHOS (APPROX.) -3.O VOLTS 

HEPTODE OSCILLATOR CHARACTERISTICS - NOT OSCILLATING 

GRID #3 VOLTAGE 

GRID #1 VOLTAGE (OSCILLATOR GRID) 

GRIDS #2 & #4~CONNECTED TO PLATE 

TRANSCONDUCTANCE BETWEEN GRID #i & GRIDS #2 6 #4 

CONNECTED TO PLATE 

AMPLIFICATION FACTOR BETWEEN~GRID #1 8~ 

GRIDS #2 8~ #4 CONNECTED TO PLATE 

CATHODE CURRENT 

GRID #1 VOLTAGE (APPROX.) FOR Ib - 10 µA 

A 

O VOLTS 

O VOLTS 

12.6 voLTs 

3600 µMHOS 

9.0 
4.4 MA. 

-4.5 VOLTS 

THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 17 YOLi fl AT TERT SOURCE. 
THE MEA TER IS TN ERE FORE DESIGNED TO OPERATE DYER THE 10.0 TO 15.9 VOLTAGE RANGE CN LOUNTEREII 
IN THIS SERVICE. THE MAXIMUM RATINGS OF THE TUBE PROV IOE FOR AN ADEQUATE SAFETY FACTOR SUCH 

THAT THE TUBE RILL RITMSTAND THE WIDE VARIATION IN SUPPLY VO LTAG F.S. 

BAV ERAGE BIAS DEVELO PEO ACROSS 2.2 MEGO HM GRID RESISTOR. 

CCONVERTER SERVICE-SELF E%CITATION, SCREEN fEEO BALK. OSCI LIATOR GRID RESISTOR jj~000 OHMS. 

 J 



TENTATIVE DATA 12FX8 

CO
NV

ER
SI

O
N 

G
AI

N
 

40 

30 

20 

10 

12FX8 

CONVERSION GAIN .VS. OSC FEEDBACK 

Ef = 12.6 Volts 

Rgi 33 K. Rg3 = 2.2 Meg. 
R~ = 200 K. 

Eb = EC2_4 = 12.6 V, 

00
5~ IOz 15z 20~ 25K 30~ 35x 

OSC FEEDBACK TAP RATIO 

12FX8 

CONVERSION GAIN VS. k3 GRID VGLTAGE 

Ebb = 12.6 Volts 

R~ = 200 K 

15~ Tap Coil 

60 

50 

40 

z 
a 
co 

30 _o
y 
K 
W 

2 
O 
U 

20 

0 

3 0 -2 5 -2.0 -I 5 -I 0 -0 5 
GRID #3 VOLTS 

0 

T,UNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1960 PLATE x5956 



12FX8 TENTATIVE DATA 

I
12FX8 

Et = 12.6 Volts 

4.0 

3.0 

t/1 
W 
d' 
W 
d 

Q 

.~ 2.0 
s 
w 
F 

~ I.0 

~~
10 15 
PLATE VOLTS 

I 1 I 

I

12fX8 
CONVERSION GAIN 

V5. GRID #3 

Ebb = 12.6 Volts  400 

15% Tap Coil 

 300 

25 20 1 5 I 0 .5 
GRID #3 VOLTS 

0 

200 

100 

0 

CO
NV
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12FX8A 

TUMG•SGL 

TRIODE - HEPTODE 

MINIATURE TYPE 

eTs 
MAX —~ 

i 

i 

2.438 
MAX 

z.lee 
MAX 

1.912 
±0.094 

GLASS BULB 

SNAIL BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 6-10 

COATED UNIPOTENTIAL CATHODES (2j 

FOR 

AUTOMOBILE RADIO 
RECEIVER SERVICE 
RF AMPLIFIER AND 

FREQUENCY—CONVERTER 

H,K 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9KV 

THE 12FX8A IS A MINIATURE TRIODE—HEPTODE DESIGNED FOR USE IN AUTOMOBILE 
RADIO RECEIVER SERVICE WHERE PLATE AND SCREEN VOLTAGES ARE SUPPLIED 
DIRECTLY FROM A 12—VOLT STORAGE BATTERY. THE TRIODE SECTION IS INTENDED 
FOR RF AMPLIFIER USE AND THE HEPfODE SECTION FOR FREQUENCY—CONVERTER USE. 
THE 12FX8A IS UNILATERALLY INTERCHANGEABLE WITH THE 12FX8 AND DIFFERS 
ONLY IN HAVING AN ADDITIONAL CONTROL ON THE CONVERSION—CONDUCTANCE CUT—
OFF CHARACTERISTIC OF THE HEPTODE. 

DIRECT IHTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SRI ELU 

NEPTODE 

GRID #3 TO PLATE: (HG} TO HP) MAX. 

GRID #3 TO GRID #i: (HG3 TO HGi), MAX. 

RF INPUT: HG3 TO (H+TK+HK+HGi+HG2, 4+HGS+HP+I.S,) 

OSCILLATOR INPUT: HGi TO ( H+TK+HK+HG 2, 4+HG3+HG5+ 

HP+I.S.) 

MIXER OUTPUT: HP TO (H+TK+HK+HGi+HG 2, 4+HG3+HG5+I.S.) 

GRID #i TO CATHODE: HGi TO (HK+HG5+I.S.) 

OSCILLATOR OUTPUT: HK TO (H+TK+HG 2, 4+HG3+HP) 

GRID #i TO PLATE: (HG1 TO HP) MAX. 

TRIODE 

GRID TO PLATE: (TG TO TP) 

INPUT: TG TO (TK+H) 

OUTPUT: TP TO (TK+H) 

TRIODE GRID TO HEPTOOE GRID #3: (TG TO HG3), MAX. 

TRIODE PLATE TO HEPTODE GRID #3: (TP TU HG3), MAX. 

TRIODE PLATE TO HEPTODE PLATE: (TP TO HP), MAX. 

0.28 pf 

0.12 pf 
6.0 pf 

5.0 pf 
5.0 pf 
3.0 pf 
17 pf 

0.16 pf 

1.3 pf 

2.2 pf 

0.25 pf 

0.01 pf 

0.18 pf 
0.20 pf 

CONTINUED ON FOLLOWING P GE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A.. JUNE 1, 1961 PLATE •6195 
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12FX8A 

TUNO•!OL 

C ONTINUEO FROM PREC EUING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA $TAN DA RD RS-2j9 

AVERAGE CHARACTERISTICS 12.6 VOLTS 27O M6. 

HEATER SUPPLY LIMITS: 

WHEN USED IN AUTOMOBILE SERVICE FROM A 12-VOLT SOURCE, UNDER NO CIRCUMSTANCES 
S NOU LO THE HEATER VOLTAGE BE LESS THAN 10.0 VOLT$ OR NORE THAN 15.9 VO ITS. THESE 
ESTR EME VARIATIONS IN HEATER VOLTAGE MAYBE TOIERAT EO FOR SHORT PERIODS: NOWEVE R r
OPERATION AT OR NEAR Tn ESE ABSO IU TE LIMITS IN MEAT ER VOLTAGE NECESSARILY INVOLVES 
$ACRI FICE IN PERFORMANCE AT LOW NEATER VOLTAGE AND IN LIFE EXPECTANCE AT HIGH 
HEATER VOLTAGE. EQUIPMENT REII ABILI TY CAN BE SIGNIFICANTLY INCREASED WITH IM-
PROVED SUPPLY-VOLTAGE REGULATION. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

HEPTODE PLATE VOLTAGE 16 VOLTS 

HEPTODE SCREEN—SUPPLY VOLTAGE 16 VOLTS 

HEPTODE SCREEN VOLTAGE 16 VOLTS 

HEPTODE POSITIVE DC GRID #3 VOLTAGE O VOLTS 

HEPTODE NEGATIVE OC GRID #3 VOLTAGE 16 VOLTS 

TRIODE PLATE VOLTAGE 16 VOLTS 

HEPTODE GRID #3 CIRCUIT RESISTANCE lO MEGOHMS 

TRIODE GRID—CIRCUIT RESISTANCE lO MEGOHMS 

DESIGN-CENTER RATING$ ARE LIMITING VA LU rS OF OPERATING AND EN VIRONM EN TAI CONDITIONS APPLICABLE 
TO ABOG EY TUBE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA r ANO SHOULD NOT BE E%GEED ED 
UNDER NORMAL CONDITIONS. TX ESE VALUES ARE CHOSEN BY THE TUBE MANUFACTURER TO PROVIDE ACCEPTABLE 
SERVICEABILITY OF THE TUBE IN AVERAGE APPLICATIONS, TAKING RES PONSIBIIITY FOR EQUIPMENT COM-
PONENT VARI ATION r EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ENVIRONMENTAL 
C ONDI TIUNS I AND VARIATIONS IN THE CHARACTERISTICS OF ALL TUBES. THE EOUI PM ENT MANUFACTURER 
SHOULD DESIGN SO THAT INITIALLY NO DESIGN-CENTER VALUE FOR THE INTENDED SERVILE I$ EXCEED EO 
WITH A BOGEY TUBE IN EOU IPM ENT OPERATING AT THE STATED NORMAL SUPPLY-VOLTAGE. 

PLATE VOLTAGE 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEPTODE A TRIODE 

12.6 12.6 volTs 
SCREEN VOLTAGE 12.6 --- VOLTS 

GRID #3 VOLTAGE O. Fj D VOLTS 

GRID #3 RESISTANCE 2.2 ME GOHMS 
GRID #i VOLTAGE, RMS 1.6 --- VOLTS 

GRID #i RESISTANCE 0.033 2.2 MEGOHMS 

GRID VOLTAGE --- O.HG VOLTS 
PLATE RESISTANCE, APPROX. O.5 --- MEGOHMS 
CONVERSION TRANSCONDUCTANCF 3OO --- MICROMHOS 

TRANSCONDUCTANCE --- 1400 MICRO MHOS 
AMPLIFICATION FACTOR --- lO 
PLATE CURRENT 0.29 1.3 MA. 

SCREEN CURRENT 1,25 --- MA. 

GRID #3 VOLTAGE r APPROX. 

GC = 10 µMHOS —3.0 VOLTS 

Gc = 1.0 µMHOS —$.0 VOLTS 

GRID VOLTAGE, AP PROX. 

Ib = 10 µAMPS. —3.2 VOLTS 

C ONTINUEO ON FOLLOWING PAGE 



12FX8A 

TUIiG•SAL 

C ONTINU EO FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS - coNrlo. 

HEPTODE OSCILLATOR CHARACTERISTICS (NOT OSCILLATING) 

PLATE VOLTAGE 1'2.6 VOLTS 

SCREEN, CONNECTED TO PI ATE 

GRID #} VOLTAGE O VOLTS 

GRID ~1 VOLTAGE O VOLTS 

AMPLIFICATION FACTOR D 9 

TRANSCONDUCTANCED 3600 µMHOS 

CATHODE CURRENT 4.4 MA. 

GRID #1 VOLTAGE S APPROX. 

Ib = 10 1LAMPS. -4.5 VOLTS 

ASEIF-EXCITED CONVERTER SERVICE. 

BVO LTAGE DEVELOPED ACROSS 2.2 NEGOMN GRID 4j RESISTOR. 

CVO LTAGE DEVELOPED ACROSS 2.2 NEGONN GRID RESISTOR. 

DBETWEEN GRID 41 AND GRIDS 42 6 4 CONNECTED TO PLATE. 

 J 
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