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f-
AMPEREX  TUBE  TYPE  E920C

The  Amperex  E92CC is a reliable  miniature twin triode desigfled  for use in com-
puter circuits  which are not critical as  to hum,  microphonics  and noiseo  Operatior
of the tube for long periods of time under cut-off conditions will  not cauf e de-

_      terioration of the emission  surface.

The E92CC is  one of the Amperex  "Premium Quali.y,  10,000 IIour" tubes.

PIN   CONNECTloNS

GTI                I-PLATE,TRIODE   NO.2

2-PLATE.  TRIODE   NO.  I

PT2

--

Eiiil\
\

3-HEATEP

4-HEATER
5-GRID,TRIODE   NO.I

6-GF] I D,'" loDE  NO. 2
7-CATHODE

±MAX

2M 55X
28AXT5!

2±

I 33_22M

I  u u uu

GENERAL cHARACTERrsTlcs

MECHANICAL
Cathode
Outlihe
Bulb
Base
Bulb temperature

ELECTRICAL
Heater voltage
Heater cureflt

Direct hterelectrode Capacitances

Triode No.  1

Input
Output
Plate to grid

Triode Noo  2

Input
Output
Plate to grid

Between  sections

Grid  to grid
Plate to plate

Revised 3/60 •1

coated, unipotential
T5|/2
5-3
E7-I
|7o°C max

6.3 volts
400 rnA

3'1 quf
0.38 Ipri

2.1  AVf

3'1 „4f
0.32 „f
2.2 #f

0.29  pprf  mzLx
2.0  pprt  marx



E92C€
Maximum Ratings,  Absolute Values

Plate  supply voltage
Plate voltage
Negative grid  voltage
Peak Negative grid voltage
Grid voltage
Cathode to heater voltage
Cathode current
Peak cathode current
Grid current
Peak grid current
Plate dissipation
Grid resistor (automatic  bias)
Grid [esi§to[ (fixed bias)
Bulb temperature

Typical Operation,  (Each Section)

Plate voltage
Plate current
Negative grid  voltage
Transconductance
Amplification F actor

Computer Service

0.39 MJ1

0.47 wlJ|

600 volts  max
300 volts  max
loo volts  man
200 volts  max

•5  volts  max
loo volts  max

15  rnA  max
75  rnA  max

250  4A  max
1000 „A  max

2 watts max
I  megohm max

0.5  megohm max
|70°C max

150 volts
8.5  rnA

1.75  volts
6000 microchos

45

CIRCUIT   FOR   COMPUTER  SEF}VICE

Plate cunent
Cut-off balance (Eci -Ec2)

12

0.1  rnA max
2 volts

.u.

---

-`-.

R®yised  3



E92CC
Characteristic  Range  Values  for  F.quipment  Design

ln-i.ial  Life                  End o£ Life Ia-

--\

iiiil

lleater  current
( F- h  = 6 . 3 V )

Plate  current
(Eb  =  150V,  Ec  =-I.7V)

Plate  curren(
(Ebb  =  i50V,  Ec  = -10V

N::a{=iv2e°gk,%'cRurgre=nf7kn)
(Eb  =  150V,  Ec  =-1.7V)

Cut-off balance (Eel  -Ec2)

ci:phbo:dEEFob=:':i.k;i,ci:r:=`n:a:Eg'.1=:1;a,
(cachode  positive,  Rseries  =  I  nleg.
Vhk  =  loov, `

Plate  resistor  current  (see  Fig.  I)
Transconduc[ance

tEb  =  i5Ov,  Rk  = 200 nt
Insulation  Resistance

(between  two  arbitrary  electrodes)
Direct lnterelectrode Capacitances

Triode No.  I
Input
Output
Plate  to  grid
Triode No.  2
Input
Output
Plate  to  grid
Between' Sections
Grid  to  grid
Plate  to  plate

M in             Max                Min              Max

380            420                380              420  rnA

4.5            12,5 -rnA

0.1                                        0.i  rnA

-0.2

2

15

5.I              5.9

4500         7500

4.75

|„A

2  volts

304A
-rnA

-    micromhos

20               -                    20                 -    megohms

Min                         .\] ax

2.2                          4o0  iqut
0.28                   0.48  „„f

1.7                        2.5  „#f

2.2                   4.0 #f
Oi::              0;f: #:

0.29 wt
2'0 urf

R®vl.®d  3/60 13
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E92€C
TRANSFER   CHARACTERISTICS
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AMP[R[X   TUBE  TYPE   [002000

TENTATIVE  DATA

The  Amperex ECC2000 is  a premium quality,   long-life,   shcek  and vibration
resistant  dual  triode for use  aLs  a VHF amplifier  for  frequencies up  to 300  Mc
in cascode circuits without external neutralization.   It is also intended for use
as  a frequency  multiplier.

The  tube  is provided with a neutralization screen and with gold-plated pins.  The
tube  is  interface free and has a low microphonic  sensibility.

iE

rl

Zil

MECHANICAL

Base
Bulb
Dimensions

ELECTRICAL

GENERAL CHARACTERISTIC S

miniature  lo-pin;  gold plated pins
T 6 - 1/2
see  outline  drawing

Heating
Heater  Voltage
Heater Current
lnterelectrode Capacitances
(without shield)

1/65

indirect,   AC or  IX=,  parallel  supply
6.3  volts
325  rna

Section  1
GI.id to  Cathode  Heater  a.nd Neutralization Screen
Grid to Neutralization Screen
Plate to  Cathode,   Heater  and Neutralization Screen
Plate to Grid
Plate to Neutralization  Screen

5.0  pf
0.45  pf

3.3  pf



[CC2000

ELECTRICAL  (Cont.)

Interelectrode  Ca acitances  (without  shield)  (Cont. )

Section  2
Cathode to Grid and  Filament
Plate  to Grid and  Filament
Plate to Cathode
PlaLte  to  Grid

Between  Sections
Plate to Plate  (max.)

ABSOLUTE  MAIHMUM RATINGS  (Both  Sections)

Plate  Voltage  (Zero  Current)
Plate  Voltage
Plate  Dissipation
Negative  Grid Voltage
Peak  Negative  Grid Voltage 1
Grid Circuit  Resistance  (automatic bias)
Cathode to Heater  Voltage

Cathode  Positive
Cathode Negative

Cathode  Current
Peak  Cathode Current2
Bulb  Temperature

TYI' ICAL  CHARACTERISTICS

Triode  Section  1  (In
Plate  Voltage
Neutralization Screen Voltage
Negative  Grid Voltage
Plate Current
Transconductance
Amplification  F`actor
Equivalent Noise  Resistance

Triode  Section 2  (Qit
Plate  Voltage
Negative  Grid Voltage
Plate  Current
Transconductance
Amplification  Factor
Equivalent Noise  Resistance

7.0  pf
3.3  pf
0.2  pf
1.5  pf

0.045  pf

450  volts
250  volts
2.7  watts
50  volts

150  volts
1  megohm

150  volts
50  volts
40ma

400  rna
225OC

90                    90  volts
0                       0  volt

2.1                      1.4  volts
15                       27  rna

13, 000             17,  500   Hmhos
2727

250                   200  ohms

90                     90  volts
2.0                     1.4  volts

15                      27  rna
17, 000            22, 000  umhos

2828
200                    150  ohms

1  nity  factor  maximum  1%,  pulse  duration  maximum  10  |Jsec.
2  nity factor  maximum  10%,  pulse  duration maximum 200  Hsec.

1/65

u



[002000

RECOMMENDED OPERATING CONDITIONS AND CORRESPONDING
cHARACTERlsTlcs As cAscODE AunLIFIER AT Zoo Mc

Zil

f\

lil

Supply Voltage
Cathode Flesistor
Plate Current
Input Resistance
hput Capac itance
Noise  Factor

/
lNP|'T   S YSTEM / /

/ /
E b'    =I'OV 9oV/7oV/

/ /
/ /

/ /
/ /

a  Source  impedance  adapted to minimum noise.

1/65



ECC2000

/
OuTPU T    SYST EM / /

/ /
Eb= „OV 90V/70V/

/ /
/ /

/ /
///

-6                      -4                     -2

Ec(V)

1/65
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AMPER[X TUBE TYPE       0A2

The OA2 is a two electrode, ineft gas fflled, cold cathode tube fof use ill
voltage regulator applications.

EL ECTRICAL DATA

operating vO1.age (fiodinal)
Anode bfeakdown voltage with illufnination

of 50 . 500 fu candles
ALnode bfeckdom in complete darkness
Regulation (PLC.  Current = 5 -30 Da)

MECHANICAL  DATA

Mounting po sition
Base (]ETEC base designation)
MaL overall length

A       Ma& diameter

MAHMUM RATINGS (absolute valnes)

MioiDtiD D.a  anode supply voltage 1
MarimufD average statting current
MalimuD averaging time
Marim`im D.C. Cathode current
Mioin`im D.C. Cachodc curfent
Marimun frequency 2
Mar  shunt capacito[ 8
Ambient temperature liqLits

150   ,olts

180   volts Dab
225   volts mai

6  volts mar

any
580, 7 pin dririature

2 5/8   inches
3/4   iach

185   volts
75ma
10  seconds
30ma
5ma
0 cycles/sec.

0.1 uf
-55° to + go°c

SLiFply v®l.age n.c..sary lo ln.I.r. a.oflrlg .I.roughou. tube Ill. vi.ll on lIIumlno.lob ®f
50-500 f®ol  candl...

2   Tub. I..ed .a that cathode cann®. I.come po.ltlw odd enod. n.gativ..

H.~*t  ln order .a proven. pare.I.lc ®.clllotl®li, .h. v.lii. ®f a capacl.®r ln porall.I  wi.A .I..
tub. .hould b. Ilml..I .® 0.I uf.



OA2

P"  HO.  I  = ANODE
PIN  NO.  2  = CATHODE
P"  HO.  3 = INTERH^LLY  CONNECTED
P"  HO.  4 = C^TIIODE
P"  HO.  S = ANODE
Pin No. 6 = "TERN^LLy CoHNECTED
pin Ho.  7 = C^TI+ODE

VOLTAOE-CuRRENT  CHARACTERISTIC

Ipta- I 1Ade  l u'1- - -
- uP-- -

\,-I ---LqutB
]7O+I-Ac,E-itriT

a 5 I01§2025 3

CuRRENT -NIL L IANPEftES

2  R.vi..d 6/55
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AMPER[X TUBE TYPE    082

.-`rvo[t::ee.::£itso::=;[£ec[:tc£:::.e.£nettga§filled,coldcachodetubefo„sein

ELECTRICAL  DATA
Mia.   Nom.   Max.

Operating voltage (Plc.  current =  17.5 rna)             106108      Ill volts             ~
Anode breakdown  voltage with ill`imination

of 50 -500  ft.  candles.
Anode b[eakdowa voltage in  complete darkaess
RegulatioD (Plc.  currerit  = 5 -30  rna)
Voltage  variatioa during  500 hrs.  operation

MECHANICAL  DATA

Mounting Po sition
Base  (]ETEC  base desigaatiofl)
Max.  overall length
Max  diamctcr

MAXIMUM RATINGS ( absolute  values)

Minimum D.C.  anode  supply voltage
Maximum average  anode  starting current
Maxifmim averaging time
Maximum D.C.  cathode c`irrent
Minimum D.C.  cathode current
Marimun frequency
Max  sh`int  capacitor
Ambient tenpe[ature limit s

127  volts  max.
210  volts max.
3.5 volts max.  -

4 volts        -

any
580,  7 pin miniature

2 5/8 inches
3/4 inch

133  volts
75ma
10  seconds
30ma
5ma
0  cycles/see.

0.1  uf
-S5° to + go°c

1    Siipply  vol.age r]ece.sory  to  insure  starting  .liroughout tube  life  vilh  an  illumination  of

50. 500 fool candles.

2    Tube u.ed  so that  cathode comot  b®com® positive and  an®d® nego.ive.

9    In ord®i to p..vent parasitic  oscillati®n,  the valu. ol a capocitoi  ln  paiall®l  wi.h  th.

•ub®  sliiould  be  rimi.ed to  0.I  IIf.

R®vi..d 7/55



082

P"  NO.  I  = ANODE
p" NO. 2 = c^TroDE
pin No.  3 = iNTERNALLT CONHECTED
Pin No. i = c^THODE
PIN  HO.  S  = ANODE
PIN  NO.  6 = "TERN^LLY  CONNECTED
pin NO.  7 = c^THODE
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AMPEREXTUBETypEOE3/85AI

The  OE3/85Al i8 a lock.ill voltage [efe.eDce tube of the cold cathode glow dis-
charge type designed for ele.emely constant voltnge Stability. It maintaifis a D.C.
ope[ating voltage of 85 volf8; the opc[atiAg current faoges from  I to 8 Dilliamperes
and its operating chuac.e.istic is independent of anbicDt teDpefa[ure.

The  OE3/85Al is par.iculafly distinguished from ocher types of regulate. tubes

iye::ejss:+:i:e8ed]af:et[heen:cpe:ai°e8,:;:::::ed:f£=8e:;e'[£::£o°::ho:t:u:=.asF:*e:=re
one t`ibe and anoche[. Due co these propetties,  the tube is pa.ticularly  suitable for
applications  where a constan€ regLdated voltage is feq`iired.

This elccllcnt I)crfomance is .he res`llt of a judicious choice ot the materials
t]sed and a special manrfecturing process.  The cathode is made of molybden`im.
changes in .he  surf.ce of tl)e cathode due to gas from impurities ii) the glass bulb
hav. beco  avoided by coatitig the inner side of chc bulb with a layer of lnolybdenum.
ID addition, this layef acts es a sc.eca for oute. ififluenccs while it also acts as a
gette,.

BecaQ§e of its eztfefDe stability throughout life time,  the OE3/85Al is especially
t]sef`ll  as a voltage [efe.ence tube in the D.C.  supply voltage  source of elec(sonic tubes
and in zDeasuring circuits.

D^T^

CENIRAL

Cathode
Marinun overall length
Ma± seated height
Malintio diameter
Bulb
Base
Moundng po sirfu

N^X"uN R^TINCS ( tlbcoluto velu..)

D.C.  operating c`Lr[efit (cot]tinuous)
Ambient tegiperat`ire range

ciiAR^cTERlsTlcs AND opER^Tnlc  R^NCE  VAluES

D.C  starting voltage
D.C. operating voltage
D.a operating current
Regulation (I rna to 8 rna)
Stability

IHST^LL^TIOH  ^l`ID  APPLICATION

cold
3. 1 I/ 16 n
2.I/2 "
I.1/8 "
tubulal
lock-in,3-pin
any

8 rna,  max,-55 to  +  9o °c

The±±§±of the OE3/85Al  fits the   loctal  8-pin  socket.  The  socket may  be
noun(®d to hold the tube in any position.

A varD.up pefiod of 3 minutes should be allowed each time the eq`iipDent i§
tufned ®n in order co insure ninin`im voltage drift of the tube.

NOTES

1  No.I .... ha. tltl. v.Iu. .I.euld b. pro.ld.d to  lr..u.. lgnll(on .h]oi.ghoul lIIbe llfo.

2  Dof|ned  a. .li. in.xlmum  v®l.a.. fluch.a.len  ln .h. operating  vol.a.. .hro`igltot-. SO00  h®ul...



OE3/85AI
APPLIC^TION INFORN^TION

A diniDod D.a .I]odc .apply toltnge of leo Tol.. chould I-.y8 be plovided in the eqtLipbcat
dc.ien to innf. ieBition ho-fl]out ttibe life.

A eerie. ferinof dbae d-ny. be a.ed vich the OE3/85^l. The fe.ice.Bee whlc Btm be I
cho.ca chut the fb.IintLlb cqffent I.atiof (8 d.) of th. OEa/85^l i. I]ot .|ceeded o the highe.U
•eode 8gf}ply role.gc applied. .a ch.t the nioinD cgfTent I.ting (I a.) i. .lny. eaceeded d the
love8t .node-apply role.ge.

Sbicldiog of the OE3A}5^l to ineure D.rifml] a*.bility chould bc t]tilized uleD the tt]be i.
opcr.ted in the pfe.cnce of .tfong R.F. of I.gfletic fidd-

To [ctain the DlzinliD con..aflcy of the operating coltige i. i. de.if.tie tD moat the tqbe
where i. doc. floe cc* he.ted roe n`ich by other mbcs, feriato.8, eec.

The oat.I.e of . eaa di.ch.nee alrtys gives rice eo ftoi.e. Vlth . c`ifrmt of 4 n. flowing dr
forough chc tube .I)d . .erie. fcsicoor of 10,000 ohms the R.M.S.  val`ie of chc noise roll.ge io the
I.cquefiey I.nee 30 .  10,000 c/. .oount8 to 80 nicfovoltai This Boise vol.|ge inacaecs lccordiae
eo the  8quarc root of chc aerie8 fetistance and dso ioc.ef[Ses Slightly as chc cqfrcnt is feduccd.
The fLoise energy is distrib`i.ed f.ifly unifomly oTc. che above DctLtioncd-frequenc]r range

For cqrryiiig out .ccti..te electric fBc.sureneots i( i. often neccsa.ry eo I.ve .v.il.bl. in eb
tfendy conseafLt reference coltnge, par.icularly if felativcly sfnall coltagc vrd.tiooe -re to be Dc-
oucd.

St]ch . oonstafLt colta ly uaifig chc OE3/85^l a. . colt.ge rcfefence i. given in fig.  1.
ue OE3A5^1

ch. mbe. Ti nd T2,.. cho-a in the ci.cuic                                                                        -'J

With eqpply colt..e vnd.tion. frofD -  107. t® + 107. (Ebb = 275 volts) the --riom colt.ge fltic-
epndol] acto.. T9 doe. act czceed 40 Inilli`rolt. (a.05%) -he.c.. the .vcngc flpctgrdod is appfol.
15 unirol.-

•ube& The cuftcat nowing chrouch T3 i8 st.bilized lyThe tobce Ti, T2 and T8

-:                                               ;;...`:``.

h thi. cifcDit . fcfe]cncc Volt.gc i® pfodt]ccd .cfo8. R8. Thi. is obt.ined dy .tlbilizing cue
curent thfotich T3 ly Dean. of mD ocher tobe. 85^1 (Ti .od T2). h cris circ-i. Ri = 0.I Degohd;
R+ =  I Deg®hD;  Ebb = 275 rot(a.

2

0    I    2    3   ,    5    ®  ,    a
PLATE  MA.

u



OE3/85Al

3

'1

CAJJTION

Should the OE3/85Al tube be run wick [eve.se polarity for even
a few seconds, its stability will be seriously inpai[ed and it
Day require some hundreds of hours of operation [unning iD the
normal direction  before the tube returns (o its original perfof-
Dance.  Care  should be taken, therefore,  to tes. the circuit pol-
a[ity before the tube is inserted in the Socket.  This is particur
larly important in the mass production of equipment where a
wiring fault may rapidly f`iin a large number of tubes before the
effect is noted.
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AMpmEx TUBE TypE ®G3|85A2

The OG3/85A2 is a minia(ure voltage reference tube of the cold cathode dis-
~fharge type, fo. ttse in D.C.  Amplifiers,  stable regula(ed power supplies,

oscilloscope calibrators  and similar applications.  ^inong i(s feat`Lres  are:
{ I) be((er regulation ( 2) larger allowable operating  cu[ren[ range (3) feprod-
ucibility be(weed .ubes with 5 volt tolerance.

CENER^L  CI1^R^CTERISTICS

ELECTRIclu
MalimuD ratings,  absolute values

D.C. Starting Voltage (Inai)
D.C. Operatiag CurreD. (mal.)
D.C. Operating C`ifrent (Din.)
Ambient TeDpe(atllre Litni(s

Typical Operation

Recormended D. C. Cberating Current
A.C.  Resistance  at 6 na (aLvefage  valtLe)

A      £:a 3;:::::n8cev::tf8=a:D;a=,Value,
Variation  Froln Tube to Tube

Temp. Coefficient of Operating Vol.age

Percentage Variation of Opera(ing Voltage
During  First  300  h[s. of Life (max.)

Pe[ceDtage  Varia(ion of Caperating  Vol(age
During Subsequent  1000 hrs.  of Life (maz.)

Short-tcro  ( 100   hrs. max.)  Variation of
Operating Vol(age Afte.  First  coo hfs.
of Life (max.)

MECHANICAL

Gchode
Base
Bulb
Max. Overall Height

~` -     #= ==eedteHre]8ht
Moon(ing Position

125   volts
10na
Iba

-55 to + 9o°c

6na
300   ohms
45o  ohas

83 to 87    volts
-2:]   run/°C

0 . 3  7®

0.2%

0.1%

Cold Cathode
Miniature Button-7 Pin

T 5|/I
2  I/8"
17/8.

/4"
any



O®3185\Z
NOTES:

1.   The tube should be opcfated only vice the cathode negative and the a[ndc
po si.ivc.                                                                                               _.'J

2.   EquilibeiuD condi(ions ue Bomally [eachcd  af(er 3 minutes of opcrutfon.

During life the  AC resistance will [etDain csscntially constant,  bet de
tcdpcra(u[e coefficient of chc opc[a(ing voltage  can  be expcc.ed to de-
crease sligh.ly.

3.   The greatest const.Lacy of the operating vol(age  is obtained ulen tbe tube
is operated it one value of ctLrrent.

4.   The noise of the tube over a frequency band of 30  to  10.000 cycles/scc.  is
of the order of 60  ¢V (equivaleat noise re§is.ancc  22  megohms),  and i3
evenly distributed over the frequeacy range.

5.   The tube  should Dot be  subjected to  sevc[c  shock or contia`rous  vibrctioa.

Basing Comcctioos

Pin  1 - Place
Pin2-Cathode     :\+
Pin 3 - hierndly

Cinected
Pin 4 - tithnde
Pin 5 - P]atc
Pin 6 - Inemally

Come«ed
Pin 7 - Cathode

}*J1
V

`

ugiv€
P..)I

--^cE|I --,'T -,

- -- --L
OrER vO|TI

1

2                  ,                  e                  a                 ro
CuRREl.T  llIILLl^NPERES

-
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APPLIC^TroN NOTES

OG3/85A2

Basically , the cO3 is similar in constfoction and operation to common vol-
tage (egulator tubc8 si]ch as the 0^3 for ezample. The OA3 is intended to pro-
vide a reeonably constant D.C.  vol.age across itself,  for varying loads and line
voltage, by drawing a compensating current through a voltage dropping resistor.
Tbe OG3 i8 intended as a voltage lefefence tube and is designed for opera(ing
voltage stability over long periods of (i]Dc.

Especially after a 'trm-in"   period of 300 hours, the voltage across the OG3
reDaiDs very constant for a constant current flowing thfougb the tube  and coln-
pa[es well with a staodaLrd cell in chisrespect. |astability,  such a voltage jumps
and oscillations ate gready reduced in this tube. However, this inprovemcnt is
accompanied lay a hichef A.C. [e§is(ance.  The detriment is of little consequence
foi the application intended sifice a cons(an( D.C. cturent is dram by the tube.

.:`-...     :.:`               ``1`-`,`.`:;::,`'                          :;::``-`1`...                  :::`.

FIGURE   I

ACCUFtATE   D.C.VOLTAGE SOURCE

Fig.  1 shows mo oG3's used as legulator tubes, in controlling the input to
the OG3 used as a voltage refercocc tube. This arrangcDent pfovide. . con-
slant current chrouch cue voltage fefcrence tube, thereby providing a very con-
stant 85 vol(s.  This may be (appcd off by an accu.ate voltage dividing network.
The resistor R2 is [eq]iired to insure fifing of Vi  first,  followed by the  riring
of V2. Parallel operation of (he OG3 is Dot .eoodmendcd because the tube with
the lower stri][ing vol(age will take all the load.

3
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AMPEREX TUBE  TYPE  IBG2

The lBG2 is a half-wave rectifier intended for use for high voltage supplies in
portable TV receivers.

MECHANICAL

A

EEZ

Eiil

GENERAL cHARACTERrsTlcs

The tube  is provided with flexible leads  (see outline).

ELECTRICAL

Heating
Heater Voltage
Heater Current

Capacitance,  Cathode to Hea.ter

ABSOLUTE MAXIMUM RATINGS

Peak Negative Plate to Cathode Voltage
Plate Current  Average
Peak Plate Current
Filter Capacitance
Heater Voltage

Average Current  <200^ra
Average Current  >200Aia

DIODE CHARACTERISTICS

Diode Voltage
Diode Current

3/65

indirect
1. 4  volts
575 rna
0. 8  pf

18kv
350ra
40ma

2000Arf

1. 6 volts
1. 3  volts

loo volts
13ma
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AmpEREx  TUBE  Typ[   1802

This tube is a high-vacuum single-anode rectifier for high tension in television
receivers  (EHT supply from the line time base).   It has a chemicany treated
envelope which avoids flash-over under conditions  Of high humidity and low
atmospheric pressure.

PIN   CONNECT|OuSI.2.3

I.C.         €=#E£TEpa'CA"ODE.SCREEN

;=rNETAETRENRA,fACT#ONOEE¢sT¢8:EN
H             a -llEATER

9-HEATER,CATllooE,SCREEN
P -FLAT E ( TOP CAP)

GENERAL CHARACTERISTICS

Mechanical

Inmensions
Eulb
Ekee
Cap
Mounting Position

Electrical

Heater ChaLracteristics
Heater Arrangement
Hea.tor  Voltage  (AC or  DC)4
Heater Ctrrent

Inrect lnterelectrode Chpacitance
Plate to AIl

see outline drawing
T 6-1/2,  ghss
E9-1,  novel
C1-2
any

r4r:g]e:s±u]%p#
0.6 amps

1'O  pf

Lpins  1,  4,  6 and 9 can be used for firing an anti-corona ring.

2Circuit elements having the same potential as the heater (e.g. a series resistor)
may be connected to pins  3 and 7.   These pins  must never be grounded.

3If the tube operates at high inverse plate voltaLges and/or under conditions  Of
high relative humidity or low pressure the metal cap should get an insulating
cover to avoid corona phenomena.

4For use as  EHT rectifier in television receivers the heater voltage Should
be adjusted to its  nominal value at a D.C.  output current of 200 Ha.   At an
increase of the D.C.  output current to 400 -800 Ha which may occur during
operation,  the decrease of the heater voltage may amount to 15% maximum.
These requirements hold for nominal voltage and full horizontal scanning Of
the picture tube®   If the picture width control is such thaLt also the heater  voltage
Of the  E.HOT.  diode is influenced,  the influence  Of this  control must be kept
within the  15% limit indicated above.

4/67



IBQ2

Operating Characteristics

Cmtput Cinent
output Voltage

hfarimum Ratings,  Ilesign  Center  lfalues

#i+v£S#|¥£vee±#e6
Peak Chatput Current
Filter Input capacitance

200 4A
20KV

20, 000 volts
25' 000 volts

500  ua
50ma

3' 000 pf

5D. C.  component

6rm]L  pulse duration 22% Of a cycle,  but ma]L  18 microseconds.   The absolute
maximum value  =  30, 000 volts.

7During short periods as in TV operation b  =  max.  800 micrcamps.

4/67
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AMPEREX TUBE TYPE   IM DM70

r        fo„s:hfenL##u¥:Ps |Sh:I:uE¥::amfu=ed ¥r::£8#Cea]t£°; t:buneun:Pree;£#cdn:oS£:=des
hichly  accurate tuning very desirable.  This visual  tuning tube is also  suitable
for  application in wire  and tape recorders where it  silnplifies proper recording by
indicating the depth of moduladon.

The|M3/DM7o   feat`lres eltreme  sensitivity,  clear visual iadication, low
filaneot consumption,  small  size and  '.oa-off"  signal iadica[ioa. The filanen. i§
directly heated.

GENERAL  CHARACTERISTICS

r\

-iiiE

D.c.  L256

ELECTRICAL

Heater

MECHANICAL

Maximum overall length (excluding pins)
Marimun diameter
Base
Socket

'HEATER  CIRCulT

A.   In Battery Receivers

Heater Voltage
Heater Current

direcdy heated,  A.C. or D.C.,
series or pa.allel comection.

I 3/4  inches
0.4   inches

miniatu.e,  8 pin.
Ampe[ex #S-19883

1,4   volts
25mA

Either pin 4 or 5 Dust be connected to the grounded point of the detectof
circuit,

8.   In  A.C.  Receivers

Flo.  1
Willl 6.3  v®ll tlonsf®rmer  winding

C.   h A.C./D.C. Receivers

FIG.  2
Wltl. 6.3 v®l.  wlndlng  wlth  con..I lap

The heater,  together with a suitable shunt [esi§tor,  can be comec(ed in series
with ocher tube heaters providing a negadve (empe[atufe coefficien( resiseor is in-
co(po[ated in the circuit.

Pin 5 must be connec(ed to the grounded point of the detector circuit.



"3/DM70
GRID  CIRCulT

(A.C.  Fllam.n. Supply)

to thF£:dg:ranTb#;eL ¥aea d¥ttee::: ::::s=[:n£:dind :: ::dale::Ca¥yt :CpC:.tdi:nf8    u
the grid circuit in the case of nan-delayed A.G.C.

FIG.  3

PLATE  CIRCUIT
(^C.  Fllanent Supply)

In order eo inimize hun,  ah eztemal plate [esist®r is recommended acco]ding
to de table below.

Plate Voltage

250 volts
- 170 colts
Ilo tolt8

r2

F'C. I
L = londli ®f li.he ha

PIS.e Resisro[

1.8 Degohms
I.o Degohas

0.47 negohn

i

a.¢Oth

iE

i!i

=,I&®=

5     I.  -.Z

ii:-If
±II

-1®



"3lDNI|O
Maximum  Ratings,  D®slgn  C.nl.r V.lu..

r    §:3::; ¥:::::: tp]ate curren„
`           Plate voltage 8

Plate Voltage
Plate Dissipation (Plate Voltage €  90 volts) `
Pla(e Dissipation (Plate Voltage  = 200 volts) +
Cathode Current
External Resistance  Betweea Grid & Negative  Filament

Typicol  Operating  Condi.!on. -  Botf.ry Supply

450 volts
300 volts
90 volts
45 volts
45mw
10mw

0.3 rnA
10 megohfns

D.C.  Filameat voltage                                                                            I.48     I.45 volts
Supply voltage                                                                                         67.5          90    volts
Plate voltage 6                                                                                         60         85    volts
Grid voltage                                                                                                0           0    volts
Platecurleat                                                                                          105       170    4A
L (Length of ligh(  ba.)                                                                                 10           11    mm
Gtidvoltage(L  =0)                                                                            -7      -10    volts

Typical  Operollng  Cbndlti®n. -A.C,  Supply

Filaneat Voltage 7
Supply Voltage
Plate Resistor
Grid Voltage
Plate Curent
L (Length of light bat)
Grid Voltage (L  = 0)

volts
volts
megohm§
volts
4A
mw
volts

1  Thl. par. of lh. I.ad  Should no. b. b.n..

A  2  Thl. part ®f .he I..d .hoiild no. be .®lder®d.
3  Plo 5 ground.d.

+  ^t other  values of plo.®  v®I.age,  th. moxlmurn plale dl..Ipa.lob  can  be found  by llnear ln-
'erpolati®n.

5  Pin 4 ground.d.

e  Plat®  v®ltag®  js equal  .a .h®  .upply vel.®9. reduced  by lli. bias for .lie otlbi.. tub..

7  pin 5  ground®d.  Wl`en  th. .llom.nt v®l.age  I.  ad|u...d  accordlng .o  FIG.  I  ond  Flo.  2,  .h.

plot.  curr®h.  wlll  b®  11®  2 mlcroamps  l®w®r.  All  other ®pero.ing  c®ndlll®n.  I.maln .h.  .ame.

3
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AMPEREX TUBE TYPE     IN DM7l

r+

EiEI

Ei==

The  lN3/DM71  is  a  subminiature  tuning indicator tube  specially desigfled for use
in  Fivl tuners where the demand for high-fidelity  sound reproduction makes highly
accurate tuning very desirable.  This visual tuning tube is  also  suitable for  appli-
cation in  wire  and  tape recorders  where it  simplifies proper recording by indicat-
ing the depth of modulation.

The  lN3/DM71  features extreme  sensitivity,  clear visual indication,  low filament
coflsumption,  small  size and  '`on-off"  signal indication.  The  filament is directly
heated.

-   -:_i
FIL                FIL

GENERAL  CHARACTERISTICS

MECHANICAL

Mazim`Lm overall  length  (excluding pins)
Malimum Diame(el
Base

Acce§sorie§

Socket

ELECTRICAL

IJeatef

.2'0

I

5X5'.'.4
L               ±0.06    M

a.33S±.039I
JLooiB±88;5

1% inches
0.4 inches

Miniature,  8 pin

Amperex #S-19883

directly heated
AC or DC
series or parallel
connection



"3lDN,|l
A.  In  Battery Receivers

Heater Voltage
Heater Current

EIEATER  CIRCUIT

1.4 volts
25mA

Either pin  4 or 5  must be connected  to the grounded  point of the detector circuit.

8.  In  A.C.  Receivers

Flo.   11
Wi.A  6.3  `roll  transformer  windirig

C. In  A.C./D.C.  Receivers

Flo.  2
Wllh  6.3  voll  winding  wl.11  con..I .ap

The heater,  together with  a  suitable  shun.I resistor,  can  be connected in  series
with other tube heaters providing  a negative temperature coefficient resistor is
incorporated in the circuit.

Pin  5  Inus[ be connected  to the grounded point of the detector circuit.

GRID  CIRCUIT
(A.C.  Filament Supply)

In order to minimize hum,  a filter is recommended in  the grid circuit  according to
the diagram below.  Ri  is the detector resistor.  R2  and  Ci  are  already  a part of
the grid circuit in the case of nan-delayed  A.G.Co

Flo.  3

PLATE  CIRCUIT
(A.C.  Filament  Supply)

Ill order to minimize hum,  an  external plate resistor is recommended  according to
the table below.

Plate  Voltage

250 volts
170 volts
110  volts

q2

Plate Resistor

1.8  megohms
I.0  in.egohms

0.47 megohms
9/60
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"3lDN,I,
Maximum Ratings, Design Center Values

EH

J-

il

Supply Voltage (Plate Current  = 0)

:::::yv::tl:::el
Plate Voltage
Plate Dissipatiofl (Plate Voltage  = 9o volts) 2
Plate Dissipation (Plate Voltage  = 200 volts) 2
Cathode Current
External Resistance  Between Grid & Negative  Filament

Typical  Operating Conditions -  Battery Supply

D.C.  Filament Voltage
Supply Voltage
Plate Voltage +
Grid  Voltage
Plate Current
L  (Length of light bar)
Grid Voltage (L  = 0)

450  volts
300 volts
90 volts
45  volts
45mw
10mw

0.3  rnA
10 megohms

1.41          1.43  volts

67.5             90  volts
60             85  volts

0               0  volts
105            170  4A
0.4        0.43  inches
-7        _10volts

Typical Operating Conditions -  A.C. Supply

Filament Voltage 5
Supply Voltage
Plate Resistance
Grid  Voltage
Plate Current
L  (Length  of light  bar)
Grid  Voltage  (L  = o)

1.4           1.4
Ilo         170

0.47          I.0
0_0

105           110
0.4          0.4

-15       -23

I.4 volts
250 volts
1.8 megohms

0 volts
105  „A
0.4 inches

-34 volts

9/60 13
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AMPER[X   TUBE   TYPE   1S2A

The  ls2A is a half wave  vacuum  rectifier  especially  designed for use  in high
voltage,   low current applications  in television  scanning systems.   The  envelope
of this  tube  is chemically treated to insure that no flash-over will occur under
conditions  of high humidity  and low  atmospheric pressure.

RECHANICAL

Dimensions

:Laastee2Capl

ELECTRICAL

GENE RAL  CHARACTE RISTICS

see outline drawing
see plate  ca,p  drawing
E9-I

Heater  Characteristics
Heater  Arrangement
Heater  Voltage  (AC  or  DC)3.4
Heater Current

Qitput Capacitance  (without external shield)

parallel  supply
1.4  volts

0.55  amps
1.55  pf

iE

lil

.-
I  If the tube is  operated at high values  of peak  inverse plate voltage and/or

under conditions of high relative humidity or  low pressure,  an insulating
cover  should be  applied to the plate cap to avoid corona effects.3  Pins  1,  4,   6  and 9 can be connected together to form an anti-corona ring.

3  Circuit elements having the same potential as the heater  may be connected

4 &Pe[nnsth3e Tedat7e.r  is to be operated on RF or flyback pulses,  the  heater Voltage
can be adjusted to its nominal value of  I.4 volts at a DC output current of
200  +Ja by measurement with a thermacouple.   When the  ne output is
increased to 400  - 600  [Ja,  the  decrease in heater voltage must be kept within
a  15% limit.

Rev.  12/64



ELEiEH

MAXIMUM RATINGS DESIGN CENTER VALUES

Peak  Plate  Inverse  Voltage sis
Peak  Plate  Inverse  Voltage  (Absolute  Limits)5

g:£utpLcai:r€:irent7
Filter  hput  Capacitor

TYPICAL  CHARACTERISTICS

output  Voltage
Cfutput  Current

22, 000 volts
27, 000  volts

0.8  rna max.
40ma

2, 000  pf

18, 000  volts
0.15  rna

PLATE  CHARACTEPISTICS

I I I I I I I iI ir+ L±I I I 1 I +
I I I

I I I I i_
+

I
-tlli

I I I I I I

I + . II I I I J I
-+I I I I I

-+ iI I I . iI I I I I I i
I I I I I

I 1 I

I I II I I I 111" I iI I I.ij .. I . I I .I iJ-I I . I.. .I I I . I . . I
I 11 + I 11.

II i 1 iriiu,I I .. . I I ..I I ' I I I

-
I I .I +` I .|i.i I. I 11I I I I .nl

I II . . I ' I

I I .I I I . I I I I
I I I . I I I

I I I I I

I I I I

I I I I I I I ||HI I I I I I I I I i...
50              loo            150             200           2sO            300

PLATE  VOLTAGE  (VOLTS)

b  'I'he  ratio of the  negative  peak plate voltage  due to  ringing  in the  circuit to the

positive  IX} voltage can be about  1:4.5.   This voltage  may be  24, 000 volts  at
lo =  0.

6  Maximum  duration  is  22% of a line  scaLnning cycle but no more than  18  usec.
7  Maximum  duration  is  log Of a line  scanning cycle but no  more than  10  Hsec.

Rev.  12/64

u

EE



AMpmEx TUBE TypE  2FY5

TENTATIVE DATA

The  Ampe[ex type  2FY5 is a miniat`ire frame grid  shielded triode with remote
cut-off. It is especially designed for service in VHF tunef§ for television [eceiv
eis,  and is coatrolled for low ooise figure  at  220 Mc/s and operation  at low
supply  voltages.

A high transconductance and input impedance give the  2FY5  a very high gain
bandwidth factor,  and the remote cut-off insures low intermodulation distortion.
The two cathode pins se.ve the purpose of insuring low lead inductance and a
separately comectcd shield reduces direct grid to plate capacitance to  simplify
neutralizatiofl.

The 2FY5 is electrically identical to the Amperel 6FY5 except it is intended
for  Series  supply and the heater ratings  are a8 follows:

Heater voltage                                      2.4 volts
Heater c`irrent                                       600   rna

R®yic®|l  '0/60 11
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AMP[REX  TUBE  TYPE   2HA5

The  Amperex  2HA5  is  an  Ampliframe  shielded  triode  for use  for 600  rna  series
string  operation  as  an RF  amplifier in VHF  television tuners.  This  tube  is de-
signed to have  high  input iiapedance  at high  frequencies,  which,  in conjunctioo
with its  extremely low interelectrode  capacitances  ensures high  stage  gain;  yet
its very low input  grid resistance  assures  a low noise  figure.

The  2HA5  is electrically  equivalent  to  the  6HA5  with the  exception of the
followi ng ratings.

Heater  Arrange meflt
Heater Voltage
IIeater Curreat

series  supply
2.2  volts
600  rna

Revised  12/62
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fiMPEREx TUBE TypE   3EH7/XF183

TENTATIVE  DA'l`£\

The  Amperex  3F.117/XF183  is  a  frame  grid remote  cut-off pentode  designc.d  for
use  as  an  IF  amplifier  in  television  receivers.  Its  high variable  transconduct-
ance,  with  low interelectrode  and  low feed  back  capacitance,  enables  the  con-
struction of  simplified  broad  band  amplifiers  with  high  stability.  The  higher
gain  per  stage  in many  instances  reduces  the  number of tubes required  in  the
television  IF  strip.  The  3EI-17/XF183  is  designed  for  600 rnA controlled  wa[m-
up  series  string operation.

PIN   CONNECTIONS

GENERAL  C[IARACTERISTICS

MECIIANICAL

Bulb
Base
Dimensions

ELECTRICAL

Cathode
Heater current
Heater voltage

Direct lnterelectrode Capacitances

--    Input
A          Output

-   Plate to grid No.  I

Revised  6/60
11

T6|/2
E9-I

see outline drawing

coated,  unipotential
600 rnA
3,4  volts

9.5 wf
3  lJtJ-i

0.005  #f  max



3EH7/XF183
Maximum Ratings,  Design  Center

•- Plate voltage, cut-off coridition
Plate voltage
Plate dissipation

-Screen grid voltage, cut-off condition
Screen grid voltage
Screen grid dissipation
Cathode current
Control  grid  series resistance
Ileater-cathode voltage
Heater-cathode  circuit resistance
Negative  grid no®  I  voltage

(Grid No.  I  current  = + 0.3  #A)
Peak  negative  grid moo  I  voltage

Typical Characteristics

Plate voltage
Grid  noo  3  voltage
Screen grid voltage
Control  grid voltage
Plate current
Screen grid current
T[ansconductance
Plate resistance

-Input resistance
(f  = 40  Mc/s)

550 volts  max
250  volts  max
2.5  watts  max
550  volts  max
250  volts  max

Oo65  watts  max
20  rnA  max

1  megohm max
150  volts  max

20,000 ohms  lr,ax

I.3  volts  max
50  volts  max

200  volts
0 volts

90 volts
-2 volts
12mA

4.5  rnA
129500  mic[omhos

0.5  megohms
10'000  ohms

Typical Operation 1

Plate voltage                                                                                                                200 volts
Screen  grid  supply voltage                                                                                       200 volts
Grid Noo  3  voltage                                                                                                              0  volts

~ Screen grid series resistance                                                                   24,000 ohms
Negative  control  grid  voltage                     2               6o5              9.5                19.5  volts
Transconductance                                  12,500             1250              625                   125  Inicromhos
Input voltage  for cross-

modulation  =  17o                                                                100              160                  450  millivolt§

I Operation with  cathode bias resistor and/or  screen  grid res.istor is  recommended.

.2

EIE

''--

Revised  6/60



3EH7/XF183

AVERAGE   CllARACTERISTICS
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3EH7/XF183
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AMPEREX TllBE TypE   3EJ 7/XF184

il

-iiiii=

TENTATIVE  DATA

The  Amperex  3E]7/XF 184 is  a frame grid  sharp  cut-off pentode designed  for  use
as  an  IF  amplifier  in  television  receivers.  Its  high  transconductance with  low
interelectrode  and  feed-back capacitance,  enables  the construction of simplified
broad  band  amplifiers  with  high  stability.  The higher  gain  per  stage  in  many  in-
stances  reduces  the  number  of tubes  required  in  the  television  IF  stripe  The
3E]7/XF184  is  designed  for  600  rnA  controlled  warm-up  series  string  operation.

PIN   CONNECTIONS

GENERAL  CIIARACTERISTICS

MECI-lANICAL

Bulb
Base
Dimensions

ELECTRICAL

Cathode
Heater current
rleater voltage

Direct Interelectrode Capacitances

Input
Output

~  Plate to grid No. I

R.vi.od 6/60

T6|/2
E9-i

see outline drawing

coated,  unipotential
600  rnA
3,4 volts

10 4Vf
3  HJ,i

0.005 „f max

.I



3E17/XF184
Maximum Ratings,  Design  Center  Values

~ Plate voltage,  cut-off condition
Plate  voltage
Plate dissipation

-Screen grid voltage,  cut-off condition
Screen  grid  voltage
Screen  grid  dissipation
Cathode  current
Control  grid  series resistance
Ileater-cathode  voltage
I]eaterBcathode  circuit resistance
Negative  grid =n-o.   1  voltage

(Grid  No.  i  current  = + 0.3  #A)
Peak  negative  grid  nod  1  voltage

Typical  Operation [J2

Plate  voltage
Grid  Noo  3  voltage
Screen  grid  voltage
Negative  control  grid  voltage
Plate  current
Screen  grid  current
Transconductance
Plate resistance
Amplification  factor of grid No.  2

with respect to  grid  no.  I
-Input resistance (f = 40 Mc/s)

550 volts  lr,ax
250 volts  max
2.5  watts max
550  volts  II]ax
250 volts max
0.9 watts max
25  rnA  max

1  megohm max
150  volts  max

20,000 ohms max

I.3  volts max
50 volts max

200 volts
0 volts

200 volts
2.5  volts
10mA

4.I  rnA
15,000 micromhos

350,000 ohms

60
10'000` ohms

-

u

1    Operation with  cathode  bias  resistor  is  recommended.

2   |n order to  ensure  good performance with respect to  cross moclulation and  microphonics.  the
3ET7/XF184  should not be used in  circuits  with automatic  gain control.  For such appli-
cations  a  tube  with a  variable amplification factor is  recommended.

-
12 Revised 6/60



3EJ7/XF184
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3EJ7/XF184
TRANSFER   CHARACTERISTICS

I I

0 VV
PLATE    VOLTAGE=200V /
GRl D  NO.2   VOLTAGE =.20 /
GRl D  N03   VOLTAGE=        0 '
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AMP[R[X  TUBE  TypE  3FY5

TENTATIVE DATA

The Amperex 3FY5 is  a miniature frame grid  shielded triode with remote cut-off.
It'is  especially desigfled for  service in VHF tuners  for tclevi§ion receivers  and
is controlled for low noise figure at 220 Mc/s  and operation  at low supply volt-
ages.

A  high t[ansconductance and input impedance give the  3FY5  a very high gain
bandwidth factor,  and the [emote cut-off insures low intefmodulation distortion.
The two cathode pins  serve the purpose of insuring low lead inductance and a
separately connected shield reduces direc( grid to plate capacitance to simplify
neutralization.

The 3FY5 is electrically identical (o the AJnperez 6FY5 except it is in(ended
for series supply and the heater ratings are as follows:

Heater Voltage                                       3. I volts
Heater current                                       450 rna

R.yi.ed lo/6o I
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AMP[REX  TUBE  TYPE   3HA5

a

Eiil

-\

I

The  Amperex  3HA5  is  an  Ampliframe  shielded triode  for use  for 450  rna  series
string  operation  as  an RF  amplifier in VHF  television tuners.  This  tube  is de-
signed to have  high input  impedance  at hick  frequencies,  which,  in conjunction
with  its extremely low interelectrode  capacitances ensures  high  stage  gain;  yet
its  very low input  grid resistance  assures  a low noise figure.

The  3HA5  is electrically equivalent  to the  6HA5  with  the  exception  of the  follow-
ing ratings.

Heater  Arrangement
Heater  Voltage
Heater  Current

series  supply
2.7  volts
450  rna

Revised  )2/62
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AMPEREX TIIBE TypE   4EH7/YF183

TENTATIVE DATA
•\ThcAmperex4E117/YF183isaframegridremotecut®ffpeutodedesignedfor

use  as an IF  anplifie( in television receivers. Its high variable transconduct-
Once, with low interelect[ode  and low feed  back capacitance, enables the con-
struction of simplified broad band anplifie[s witb high stability. The higher gain
per  stage in many instances reduces the number of tubes [eq`iired in the tele-
vision lF  strip. The 4EH7/YF183 is desigaed for 450 rnA  contlolled warm-up
series  string operation.

PIN  CONNECTIONS

S                              I   -CATHODE

2   -®Ft'D  NO.  I

3   - CATHODE
4  -HEATER
§   -HEATEft
6   -SHIELD
7   -PLATE
®   -CFt'D   NO.2
9   -GRID  NO.3

GENERAL CHARACTERISTICS

MECHANICAL

Bulb
Base
Dimensions

ELECTRICAL

Cathode
He ater cuf[ent
Heater voltage

Direct lnterelectrode Capacitance s

1      g:tuptut
Plate to g.id No.  I

6/60

T6%
E9-|

see ou.line drawing

coated, unipotential
450 rnA
4.4 volts

9'5 quf
3  Ipr£

0.005  Fqu£

11



4EH7/Y,F183
Maximum Ratings,  Design  Center

Plate voltage, cut-off condition
Plate voltage
Plate dissipation
Screen grid  voltage,  cut-off condition
Screen grid voltage
Screen grid dissipation
C athode current
Control grid series resistance
He atc[-cathode  voltage
Hcate[-cathode circuit resistance
Negative grid no.  I  voltage

(Grid No.  1  current  = +  0.3 4A
Peak negative grid no.  1  voltage

Typical Characteristics

Plate voltage
Grid no.  3 voltage
Screen grid  voltage
Control grid voltage
Plate curent
Screen grid cutrent
Transconductance
Plate resistance
Input resistance

(f  = 40 Mc/s)

Typical Operation

Plate vol.age
Sc[ecn grid  supply  voltage
Grid No.  3 voltage
Sc(een grid  series resistance
Negative control grid  voltage
Transconductance
Input voltage for cross-

modulatiofl  =  17o

550 volts  max
250 volts  mal
2.5  watts mar
550 volts max
250 volts  max

0.65  watts max
-20mAmaz

I  megohm ma*
150 volts max

20,000 ohms  max

1.3  volts  mar
50 volts max

--U.

200 volts
0 volts

90 volts
- 2 volts

12mA     -

4.5  rnA
12,500 micromhos

0.5  megohms
10,000 ohms

200 volts
200 volts

0 volts
24,000 ohms

2               6.5               9.5                       19.5  volts
12.500            1250              625                         125  micromhos

100              160                       450 milli¢olts

`.-

1   Operation with cathode bie8 reeiBtor and/or Screen  grid reBletor i. recommended.

12
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4EH7/YF183

AVERAGE   CHARACTERISTICS
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4EH7/YF183
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AMPEREX TUBE TYPE  4El 7/YF184

TENTATIVE  DATA

The  Amperex 4E]7/YF184 is  a frame  grid  sharp cut-off pentode designed for use
as  an IF  amplifier in television receivers.  Its high transconductance,  with low
intere_lect[ode  and feed-back capacitancc,  enables the construction of simplified
broad band  amplifiers  with high  stability.  The higher gain per  Stage in many in-
stances [educes the number of tubes req`lired in the television IF  s(rip.  The
4E]7/YF184 i§ designed for 450 rnA coatrolled warm-up  series  string operation.

PIN  CONNECTIONS

GENERAL CHARACTERISTICS

MECHANICAL

Bulb
Base
Dimensions

El.ECTRICAL

Cathode
Heater curent
Heater voltage

Dir,ect lntcfelectrode Capacitances

Inpu(
Output
Plate to grid No.  1

6/60

T6|/2
E9-1

see outline drawing

coated, unipotential
450 rnA
4.4 volts

10„f
3  HJ.t

0.005 „f max

11



4EJ7/YF184
Maximum  Ratings,  Desigfl  Center  Values

Plate  voltage,  cut-off conditon
Plate  voltage
Plate dissipation
Screen grid  voltage,  cut-off condition
Screen grid  voltage
Screen grid  dissipation
Cathode current
Control grid  series resistance
Heater-cathode voltage
Heater-cathode  circuit resistance
Negative grid no.  I  voltage

(Grid  No.  I  Current  = +  0.3  4A)
Peak negative  grid no.  I  voltage

Typical  Operation 1. 2

Plate voltage
Grid No.  3  voltage
Screen  grid  voltage
Negative  control  grid volt.age
Plate  current
Sc.[een  grid  current
Tran§conductance
Plate resistance
Amplification  factor of grid no.  2

with respect to grid no.  I
Input resistance  (f  = 40 Mc/s)

550  volts  max
250  volts  max
2.5  watts  max
550  volts  max
250  volts  max
0`.9  watts  max
25  InA  max

1  megohm  max
150  vol(s  max

20,000 ohms  max

1.3  volts  max
50  volts  max

200  volts
0  volts

200  volts
2.5  volts
10mA

4.I  rnA
15,000  micromhos

350,000 ohms

60
10,000  ohms

1   Operation with cathode  bias resistor is  recommended.

2   in order to  ensure  good performance  with respect to  cross  modulation and  microphonics,  the
4Ej7/YF184  should not be used  ln  circuits  with automatic  gain control.  For such appli-
cation8  a  tube with a  variable  amplification factor ls  recommended.

12
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4E17/YF184
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4EJ7/YF184
TRANSFER    CHARACTERISTICS
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AMP[REX  TIIBE  TYPE   4ES8

The  Amperex  4ES8  is  a high  performance  frame  grid  twin  triode  with remote
cut-off characteristics.  It is designed  for use  as  a low noise  cascode 1:ube
for 600  rnA  series  string operation  in  premium television  tuners.  The  remote
cut-off feature has  been  designed  so  as  to  reduce in[ermodulation  under
strong  signal oonditions  while  allowing  extremely  sensitive  performance of
the tuner in weak  signal  areas.

The 4ES8 is  electrically identical  to  the Amperex 6ES8  except for the  follow-
ing ratings:

Heater  Arrangement
Hea(er Voltage
Heater Current

EI=

ZiF=

I-

R.vl.ed 6/60

Series  supply
4.2  volts
600  rnA
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AMP[REX  TUBE  TYPE  4HA5

The  Ampef ex 4HA5  is  an Ampliframe  shielded  tfiode for use  for  300  rna  series
string operation  as  an RF  amplifier in VHF  television tuners.  This tube  is de-
signed to have high input  impedance  at high frequencies,  which,  in conjunc(ion
with its extremely low interelectrode capacitances ensures hick  stage  gain;  yet
its very low input  grid resistance  assures  a low noise  figure.

The 4HA5  is  electrically equivalent  to the  6HA5  with the  exception of the
following ratings.

Ileater derangement
Heater Voltage
Heater  Current

Series  supply
3,9  volts
300  rna

-

ill

EiEI
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AMpmEx TUBE TypE  5AR4 /GZ34

The  5AR4/GZ34  is  a high  vacuum,  full-wave rectifier capable of output  curreflts
A,     up to  250 millianperes.  The iadirectly heated cathode is connected directly to the

heater.  Its  small  size  and generous ratiogs make it particularly  suitable for  appli-
cation in new,  compact Hi.Fi  component designs.

GENERAL  CHARACTERISTICS

ELECTRICAL

Heater

lleater Voltage (A.C.)
I.leater Cur[en[

MECIIANICAL

Base
Maximum Overall  Length
Maximum Dianeter

Indirectly heated cathode,
coated  unipotential

5,0   volts
I.9   anps

Octal'  5  pin
3  25/64   inches

11/`   inches

MAXIMUM  RATINGS (DESIGN  CENTER  VALUES)

A    Marimum peak Inverse voltage1     Maximum peak  current (per plate)

A.C.  Supply (plate-to-plate)  Voltage (rms)
Marimum D.C.  Output  current                                 w
Marinium Capacity (condetiser input filter)

Typical  Operating Condi[ioos
Condenser laput  Filter

A.C.  Supply  Voltage
(plate  to plate) (rms)

Limiting Resistor 2
(mirimun)

D.C.  Output  Current
D.C.  Output  Voltage 3

A.C.  Supply  Voltage
(plate  to plate) (ms)

Inductance

A    Limiting ResistorI    D.C.  Output  Current

D.C.  Output  Voltage 3

2   per plate
3   At maximum  values

i   Revised  9/58

1500    volts
750    Ma

1100    volts
250    Ma
60„f

Choke Input  Filter

2x300       2x350       2x400
10                 10                 10
000

250             250             250
250            290            3 30

2x550  volts

200 ohms -
160  Ma
640 volts  -

2x450       2x500       2x550  volts
10               10               10  heuries
0                0                0  ohms

250             250             225  rnA
375         420         465 volts  -



5AR4/GZ34

2 I    Revised 9/58
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5AR4/GZ34

-

-200

I   Rev]s®d 9/S8

OPERATION    CHARACTEBISTICS
FULL-WAVE   CIRCUIT,  CHOKE   INPUT   TO  FILTEB
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5AR4/GZ34
OPERATION   CHARACTERISTICS

FULL-WAVE   CIBCUIT,  CAPACITOR   INPUT  TO  FILTER
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5AR4/GZ34

RATING   CHART
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AMp[nEx  TUBE  TvpE   5ES8

TENTATIVE  DATA

The  Amperex  5ES8 is  a high frequency,  frame grid  twin triode with  a variable
transconductance  and remote  cut-off characteristics. It  is designed  for use
as a low noise cascode tube in premium television  tunerso  The remote  cut-
off feat`ire has  been designed  so as to reduce intermodulation under  strong
signal  conditions,  while allowing  extremely  sensitive performance of the tuner
in  weak  signal  areaso

The  5ES8 is  electrically identical to the  Amperex 6ES8  except  for  the follow-
ing ratings:

ill

A

Ziil

2/60

Heater Voltage
Heater Current

5.6 volts
450  rnA

11
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Amp[REx  TUBE  Typ[  5GJ7

The  Amperex  5GJ 7  is  an  Ampliframe  triode-pentode  for  450  rna  series  string
operation  as  an  oscillator mixer in television  applications.  The  high gin Ampli-
frame triode  insures  s.able  oscillator performance  even  at low line  voltages.
The  Ampliframe  pentode  section has  an  extremely hich  conversion  transconduc-
ance  of 4700  4mhos.

The  varying pitch control  grid  makes possible thF  application of  automatic  gain
coutrol of the  mixer,  when  the  tube  is used  as  an IF  amplifier  in iotegrated
UIIF -VHF  tuners.

The  5GJ7  is  electrically equivalent  to the  6GJ7,  except for the  following  ratings.

Heater  Arrangement                                      series  supply
I'Ieater  voltage                                               5.7 volts
Heater  current                                              450  rna

I 0/62
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AMPEREX  TUBE  TypES    5U9,  6U9,  8U9

TENTATIVE  DATA

The  Amperex  5U9,  6U9 a,nd 8U9  are triode-pentodes with necal bases.   They
are  intended for use  in  IF amplifiers  and general purpose  sound and sync  appli-
cations  in TV receivel`s.   The triode  section has a low amplification factor and
is capable  of supplying a high plate current.   To avoid hum  in blocking oscil-
lators or multi-vibrators circuits,  the cathode of the triode section must be
directly  grounded.

The  pentode  section is of frame grid construction and is  similar in per.formance
to type  6EH7.

P I N . CON N ECTI ONS

MECHANICAL

Dimensions
Bulb
Base

ELECTRICAL

Heater  Supply

GENERAL C HARACTERISTICS

see outline drawing
T 6 - 1/2
Decal

Heater Voltage
Heater  Current
Direct Interelectrode Capacitances

Pentode  Section
Plate to All Chher  Elements

(except grid No.  1)
Grid  No.  1 to  AIL  CIther  Elements

(except plate)
5/64

indirect,  AC or  DC
series or parallel

5U9        6 U9         8 U9
5.9          6.3          8.0   volts
450         410         300   rna



5U9,  6U9,  8U9

Direct hterelectrode Capacitances

Pentode  Section (Cont. )

Grid No.  1 to  Cathode
Plate  to Grid No.  1
Grid No.  1 to Grid No.  2

Triode  Section

(Cont.)

Plate to All Other  Elements  (except grid)
Grid to All Other  Elements  (except plate)
Plate to Grid

Between  Pentode and Triode  Section

Plate of Pentode to  Plate of Triode
Control Grid of Pentode to  Plate of Triode
Control Grid of Pentode to Grid of Triode

MAX"UM RATINGS

Pentode  Section

Plate  Voltage  (zero plate current)
Plate  Voltage
Plate  mssipation
Grid No.  2  Voltage  (zero grid current)
Grid No.  2  Voltage
Grid No.  2  Dissipation
Ca.thode  Current
Heater to Cathode  Voltage
Grid No.  1 Resistor

Triode  Section

Plate  Voltage  (zero plate current)
Plate  Voltage
Plate Dissipation
Cathode  Current
Peak  Cathode  CurrentL
Grid Resistor
Heater  Cathode  Voltage  (6U9,   8U9)
Heater  Cathode  Voltage  (5U9)

4.0   pf
<6.5   mpf

1.8   pf

<15   mpf
<1.2   mpf
<1.5   mpf

Absolute
Values

EI

550                 600   volts
250                 275   volts
1.5                1.75   watts
18                    20   rna
50                     55    rna

1                     1   megohm
150                  165   volts
loo                 110   volts

I  Tmax =  10  4rsec.;  10% of one cycle.

5/64



5U9,  6U9,  8U9

TYPICAL CHARACTERISTICS

Eiil

Eiil

iiEI

Pentode  Section

Plate  Voltage
Grid No.  2  Voltage
Grid No.  3  Voltage
Grid No.  I Voltage
Plate Current
Grid No.  2  Chl.rent
Transconductance
Amplifica.tion  factor  (Grid No.  1 to  Grid No.  2)

Triode  Section

Plate  Voltage
Grid Voltage
Plate Cirrent
Transconductamce
chplification Factor

OPERATING CHARACTERISTICS

Pentode  Section - Video  IF Am

Supply  Voltage
GI`id No.  3  Voltage
Plate Resistance
Grid No.  2  Resistor
Cathode Resistor
Plate Current
Grid No.  2  Chrrent
Transconductance
Grid No.  1 Circuit Resistance

(40  Mc)

Triode Section - hine Blocki Oscillator

Plate  Voltage
Grid Voltage
Peak Cathode Current
Peak Plate Current
Peak Grid Current

Triode Section - c Separator

Plate  Voltage
Plate  Resistance
Grid Cfurrent
Plate Current

5/64

135              230
00
05.6

5.I               24
7878
1313
55

12'000      12,000

160   volts
110   volts

0   volts
-I.4   volts

13ma
5ma

12, 000    rmhos
45

100   volts
-2   volts
14ma

5000    quhos
17

250   volts
0   volts

6.8   k ohms
27   k ohms
74   ohms

13.5   rna
5.2   rna

12,300    unhos

7.4            7.4               7.4  I olims

30   volts
1.5   volts
40ma
25    rna.
15ma

130-150   volts
33   k ohms

144a

72ma



5U9,  6U9,  8U9

ITriode
Section
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Figure  1.   Trlode Plate Chars,cteristlcs

]1 I

/ / `
Triode Section

/ /

` /
/ / / /

J / / /
/

I.-H
a/£> i0

4, ia

/ / / / /
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Ftoire 2.   Trtode TTansfer Characteristics
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5U9,  6U9,  8U9

PentodeEc2=8Ec3=0 SectionOVV

Ecl  =  OV

-0.5V

-1.OV

-1.5V

-2.OV

-3.OV

A

-,

0                                     50                                   100                                 150                                 200                                 250

Eb  (V)

Figure 3.   Pentode  Plate  Chara.cteristics

Pentode  SectionEc2=120VEc3=OV

IEel =  OV

-0.5V

/ =1.OV

I

I-1.5V

-2.OV

!3.oV

6.OV

0                       50                    100                    150                  200                   250                  300

Eb  (V)

Flg`ire 4.   Pentode  Plate  Char&cterlgtlcs
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5U9,  6U9,  8U9
Pentode SectionE:3:6?Ov

Eel  =  0

-O.5V

-1.OV

7 /iiiJ -1.5V-2.OV-2.5V30V

.,-4.OV-6.OV-10V

loo                             200                              300                             400

Eb  (V)

Figure 5.   Pentode  Plate CTharacterlstics

PeTLtode Sectlo D

`Eb =100 -250 V
Ec3=OV

` /`

/ '
/ `

/` //
ia

fyS

'=.i

j9''

a' // //
/ / /
/ / /
/ // // / // /

-10               -8                  -6                  4                 -a                  o

Eel  (V)

Figure 6.   P®ntode Control Grid Cheracterigtlce
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5U9,  6U9,  8U9

EI

1

^,

5/64

Pentode Section >> #'Eb  =  100  -250V 8s
Ec3  =  OV

~\+''

tiY` `
Gin =  16 mninos/ ` `

ia

``
14 mmhos

/
12  mLhosI /

10 mmhOS
[]

8 mmhoa
I

6  ndmhosI

2m

mmmhos OS

1mmhOS

11--

.8                       -6                        -4                        -2                         o

Ecl  (V)

Figure 7.   Pentode Av®rnge  CTharacterlstlcs
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AMPEREX  TUBE  TypEs    5V9,  6V9,  9V9

TENTATIVE DATA

r`\         =*bee deSngpenreedx_£5q=9S8e6T£ _=#8¥prar*e#rtoa#Tg;E:==£D,E£±\=rbe#=aosfe`B=tw#8%n
receivers.   Trlode and heptode gection8 are separated.   The trlode can supply
sumclent plate current to drive phase discriminator circuits.   The heptode
section iB 8lmllar to that of the 6JX8.

PIN  CONNECTIONS

MECHANICAL
rmension8
Bulb
Erase

ELECTRICAL
Heater Supply

EiFI

GENERAL CIIARAC TERISTICS

Heater Vultnge
Heder GpreTit
Direct tryterelectrode Capacitances

Heptode Section
Grid Nb.  1 to All CIther  Elements

(except plate)
Plate to ALL CIther Elements

(except grid NI  1)
Plate to Grid Nb.  1
mate to Grid NI. 3
Grid Nb.  1 to Grid Nb.  3

5/64

see outline drawing
T 6-I/2
heal

indirect,  AC or DC
series or parallel

ap    iH    ap
5.0         6.3         9.2   volts
450        435         300   rna

4.3   pf

5.3   p£
<0.1   pf

<0.25   pf
0.3   pf



5V9,  6V9,  9V9

"rect hterelectrode Capacitances (Cont. )
- Section

Grid to AIl Other  Elements  (except plate)
Plate to All Chher  Elements  (except grid)
Plate to Grid

between He tode and Triode Section
Grid No.  1 of Heptode to Grid of Triode
Grid No.  1 of Heptode to  Plate of Triode
Grid No.  3 of Heptode to  Plate of niode
Plate of Heptode to Plate of Triode

MAXIMUM RATINGS

Heptode  Section
Inate Voltage  faero plate current)
Fhate Vultage
Screen Grid Voltage  @ero grid current)
Screen Grid VonIeL
Ffate ussipation
Screen Grid mssipation
Cathode Ch~nt
Grid Th  1 Resistors
Cathode to Heater  Voltage
Peak Grid No.  1 Voltage
Peak Grid NO.  3 Voltage

mode Section
Plate Voltage ¢ero plate current)
rate voltage
Fde rmslpation
Cfaithode Current
end Resistor3
Peak Grid voltage
Cathode to Heater voltage ®V9)

Cathode REitive
Cathode to Heater Voltage  (6V9)

Typlc AL CHARACT ERrsTlc s
Heptode Section

Pfate  Vultage
Screen cam VoltageFue a-nt
Screen Grid Chirrent
Grid Nb.  I Current
Chid Nb.  1 Voltage
Grid in 3 Voltage

i:;3:     u
Ilo   pf

<5   mpf
<10   mpf
<20   mpf

<150   mpf

Absolute
Values

volts
volts
volts
volts
watts
watts
rna
megohms
volts
voltsvolt s     u

600   volts
275   volts
I.75   watts

22ma
2   megohms

20   volts

70+100V RMS   77+110VRMS
100                  110   volts

1 The mininum screen grid voltage ls 6 volts under absolute values conditions.
a Only for sync separator circuits.
a in circuits with cathode bia8lng,  Rg = 3 megohm§ rex.
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5V9,  6V9,  9V9

OPERATING CHARACTERISTICS AS SYNC  SEPARATOR

a            Heptode section
Screen Grid Voltage
Grid NI.  1 airrent
Grid lfo.  3 Current
mate voltage
Plate C-ent

EiEI

14            volts
10 0            ra
1ra

14                    1   volts
750              300    ra

Pb= 1.5W

I  //o`dye,
`^ I

*A

\,
Triode  Section ./ / /

I/ /
1 \ ` •1- a

I
`6
'1

6v

0          20        40        60        80       100      120       140      loo      180      200     220      240      260

Eb  (V)

"gir. I  Trlod® Pl.t® Ch&ractorl.tic.
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5V9,  6V9,  9V9

Bl==114o¥pe

Ec3  &  Ec4  =OVIE
40V

/ 30V

20V14V

|OV6V

10 1 2 3 45

Ec3  rv)

Fxp. a.  H®ptod. nde Char.ctorl.tLc.

Ec2 & Ec 4  =  14V
b3=1 4a

Ecl =  OV

0.4V

-O.8V

-i.2V
-I.6V

0 2 0 40 60 8 0 loo

Eb  (V)

Fl(`ir. 3.  Ebptod. rm. Cher.ct.rl.tLc.
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5V9,  6V9,  W9

r\_1

Ec2 &  EIcl=10c4 =  14VOre

c3  =  OVE

-O.4V

-0.8V

.1.2V

-1.6V

-2.OV

0                                 20                                40                               60                               80                               loo

Eb  (V)

FYgure 4.   H®ptodo Grid No. 8  Charaetorletlo.

^`,

Eb=1lel=Ic3= 4V100   HaiLLa,

o®toD

fo

0                 5                 10               15               20               25              30               35              40              45              50

Ec2  &  Ec4  (V)

"gure e.   Heptod. Averng® Cher&cterl.tic.

5/64



5V9,  6Vg,  9V9

-5-4-3-2-10

Eb= 14V Eb= 14V
b= 204a b= 204@
Ec3 =OV lel= loo  ra /

01020304050 I020304050

Ec2  &  Ec4  (V)                                                            Ec2  &  Ec4  (V)

Floir. e.  H.ptod. Averng. Chmct®rlitlc.
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AMPEREX  TUBE  TypES    5X9,  6X9,  8X9

TENTATIVE  I)ATA

The  Amperex  5X9,  6X9 and 8X9 al.e triode~pentodes with Decal bases.   They
are designed for use in television receivers.   Some of the applications in which
these tubes may be used a.re shown below.

Pentode section                        Triode  section

Sound IF Amplifier       +         Sound lF Amplifier
Video  IF Amplifier       +         Noise Detector
Video  lF Amplifier       +         AGC  Amplifier
video  IF Amplifier       +        Sync  separator
Video lF Amplifier       +         Pulse Amplifier

The pentode section is of frame gr.id construction and is Similar in performa.nee
to type  6EJ7.

+          ,i:i:i:tET;2R|'oce  9EctioN

GENERAL CHARACTERISTICS

MECHANICAL

Eii]

r\

EiiEil

Dimensions
Bulb
Base

ELECTRICAL

Heater  Supply

Heater Voltage
Heater  Current

5/64

see outline drawing
T 6-1/2
Decal

indirect,  AC or DC
series or parallel

5X9        6X9        8X9

5.9          6.3          8.0   volts
4cO         410         300   rna



5X9,  6X9,  8X9

Direct hterelectrode Capacitances  (without external shield)

Pentode Section

Hate to All Other  Elements  (except grid I\to.  1)
Grid Nb.  1 to All Other  Elements  (except plate)
Grid Nb.  I to Cathode
Hate to Grid No.  I
Grid NO.  1 to Grid  No.  2

Triode  Section

Plate to All Chher Elements  (except grid)
Chid to All Other  Elements  (except plate)
Plate to Grid

Between Pentode and Triode Section

Plate of Pentode to  Plate of 'I`riode
Control Grid of Pentode to Plate of mode
Control Grid of Pentode to Grid of Trtode

MAXIMUM RATINGS

Pentode Section

Plate  Voltage (zero plate current)
Plate  Voltage
Plate  Dissipation
Grid No.  2  Voltage  (zero grid current)
Grid No.  2 Voltage
Grid No.  2 Dissipation
Cathode Charent
Heater to  Cathode Voltage
Grid No.  1 Resistor

Trlode  Section

:;a¥¥oaiti;Ve°:¥reo(pta;e°;i¥ea*:)
Plate  Voltage
Plate Dissipation
Cathode Current
Grid Resistor
Heater to Cathode Voltage

Cathode  Negative  (6X9,  8X9)
Cathode  Positive  (6X9,  8X9)
Cathode  NegaLtive  (5X9)
Cathode  Positive  (5X9)

Pe
Ce

3.5   pf
6.5   pf
4.0   pf

<6.5   mpf
1'8   pf

<15   mpf
<1'2   mpf
<1.5   mpf

n       Absolute

600                660   volts
550                 600   volts
250                 275   volts
1.5                1.75   watts
18                   20   rna

1                    I   megohm

150                 165   volts
200+150VRMS    220+165VRMS

loo               Ilo   volts
200+100VRMS    220+110VRMS

-Tmax  =  18  ngec.;    18% of one cycle.

2 5/64
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5X9,  6X9,  8X9

TYPICAL CHARAC TE RISTICS

Pentode Section

Plate  Voltage
Grid Nb.  2  Voltage
Grid Nb.  1 Voltage
Grid No. 3  Voltage
Plate Cutent
Grid NO.  2  Current
Transconductance
Amplification factor (Grid No.  1 to Grid No.  2)

Triode Section

Plate Voltage
Grid Voltage
Plate Current
Transconductance
Amplification  Factor

160   volts
135   volts

-1.7   volts
0   volts

13ma
5ma

14,000    rmhos
55

170   volts
-1.0   volts
8.5   rna

4800    rmhos
55

1

a

il

T¥plcAL opERA'I'nra cHARACTERlsTlcs

Pentode Section - Sound or Video Amplifier

Supply  vcttage                                                               135            230           250   volts
Grid No.  3  Voltage                                                          0                0
Plate  Resistance                                                           0           5.6
Grid  Nb.  2  Resistor                                                        0              18
Cathode  Resistor                                                          95            100
Plate current                                                               13          13.3
Grid No.  2  Current                                                     4.8            4.9
'ITansconductance                                                 14, 000     14, 000
Grid No.  I  Resistance  (40 Mc)                               6.6            6.6

T'I`riodeSection-SyncSeparator

Plate  Voltage
~ Resistance
Grid Nb.  1 Current
Plate Cfront

5/64

0   volts
6.8   k ohms
22   k ohms

100   ohms
13.3   rna
4.9   rna

14,000    4mhos
6.6   k ohms

130-150   volts
33   kohms
Ira

>2ma



5X9,  6X9,  8X9

11TriodeSection
A

lDi`7     4

o2
•.

`£4o4

a+. +

`,9.o<,S.6{-4.OV

0                           50                         loo                       150                       200

Eb  (V)

moiro 1.  "od® Puts Ch.ract®rl.tic.

Trlode[Sectton

/
fi'I/ /

aays
A /I

qB

/nyQ& A/ i@5•1

-7-e-5{-a-2
010

Ec  rv)

"e`ir® 2.  "lod® nth.for Charact.riutc.
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5X9,  6X9,  8X9

Pentode  SectionEc2=80VEc3=OV

Ecl  =  OV

-O.5V

/ -LOV

-I. 5V

-2.OV

iiE

a

iiEI

5/64

50                                      100                                    150                                    ZOO                                  250

Eb  (V)

Flguro 3.   P®ntode mate  Characterl8tlc.

PentEc2Ec3 ode  Se=120V=OVction

Eel OV

-0.5V

/ I--Ll

I _1.5J

y I-2.OV

2.5V-3-OV

0 5 0 10 0 15 0 2 00 2 50 30 0

Eb  (V)

Flgur® 4.   P®ntode  P1.te  Ch&]acterlctlc.



5X9,  6X9,  8Xg

Petitode  SectionEc2=100V

Eel-0.51-I.0-1.5-2.0-2.5-3.0-3.50

a

/

0 50 loo                        150                        200                        2503

Eb  (V)

Flgr. I.   P.ntod. into Ch&r&ct®rl4tlc.

Pentode  SectionE:3==L8%-25ov / 14121086420

/
/ /

/ /
i /

~/'A,8
ia

£/£oi ia

/ / / /
/ / /

/ // / // //
EE

-5                   -4                     -3                    -2                    -1                      0

Eel  (V)

Ftoir. e.   P.ntode Tr.n.for Char.ot.rl.tic.
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5X9,  6X9,  8X9

•1

1

iiEE

5/04

Pentode  SectionEb=100-250Ec3=OVI
S'a

353¢2520151050~''®8OS

H.-
IGin = 20 mm / ia

/
/ /

18  mzchos / ia

/ /
10  mmhosI / /

/
14  mninos11

12
Iminos

o mm`hos,

118mmhosI

4m

6  mm,ho

-5                   -4                   -3                    -2                   -1                    o

Eel  (V)

Flfur. 7.  I.ntod. Averng. Chaect.ri.flo.
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AMP[R[X  TUBE  TYPE   6AF9
TENTATIVE DATA

Ezii=

Eiiiil

ZZE

The Amperex 6AF9 ts a dual-pentode tube with a Decal base designed for
use in television receivers : Pentode No.  I as a video output pentode and
Pentode No.  2 as a sound IF ampnfier,  AGC amplifier or sync separator.
The extremely low capacltances between sections prevent interference and
make it possible to use both sections as aL cascade amplifier.

MECRANICAL

"menslonsrm
Etse

ELECTRICAL

Heater Supply

Heater  Voltage
Heater Ourent

1/66

GENERAL CHARACTERISTICS

see outnne drawing
T  6-1/2
Pecan

indirect,  AC or DC
Series or parallel

6.3 volts
850 rna



6AF9
mrect lnterelectrode Capacitances  (without external shield

Pentode  N).  1

Phte to All Chher  Elements  (except grid NI).1)
Grid ro.  1 to All Cxher  Elements  (except plate)
Plate to  Cirid NI.  1

Pentode  No.  2

Plate to All Oner Elements  (except grid NI.1)
Grid No.  1 to All other Elements  (except plate)
Phte to Grid No.  1
Grid Dto.  1  to IIeater

Between Pentode rI.  1 and Pentode No.  2

Plate to Plate
Grid to Grid
Phateof  Pentode No.1 to  Control  Grid of Pentode

No.2
Phte of Pentode ro. 2 to Control Grid of Pentode

No.1

MAZD4UM RATINGS

Pentode No.  1 Section

Plate Voltage (zero plate current)
Plate Voltage
Grid No.  2 Voltage  (zero grid current)
Grid No.  2 Voltage
Plate mssipation
Grid No.  2 Dissipation
Cathode Ctrrent
Grid No.  I Resistance
Heater to Cathode Voltage

Pentode No.  2 Section

Plate Voltage (zero plate current)
mate Voltage
Grid No.  2 VoltaLge  (zero grid current)
Grid No.  2 Voltage
Plate mssipation
Grid No.  2 Dissipation
Cathode Current
Grid No.  1 Resistance
Heater to Cathode  Voltage

`\J,

7pf
12pf

105  mpf

1|pf
10pf

140 mpf
<100 mpf

<150 mpf
40 mpf

<100 mpf

<5  mpf

neslgn         Jthsolute
Center           Value s

550                       GOO    volts
250                     275    volts
550                       COO    volts
250                     275    volts

2:5.              !:8. ::::
60.                      66.  mal

1                         1    megohms
200                    220    volts

600   volts
275    volts
600   volts
275    volts
1.75    watts
0.6   watts

16.5    rna
1    megohms

200    volts

rt beriod§,  ca.thode current =  85  rna  (maLx.).
rt periods,  screen dissipation = 3.2 watts  (max.).

short beriods,  screen dissipation = 3.5 watts  (max.).
short periods,  cathode current = 93 rna  (max.).
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6AF9

170
170

-2.0
30

7.2
22, 000

T_YPICA L CHARAC TERISTIC§

mte Voltage
Gz.id NI).  2  Voltage
Grid N).  I Voltage
Plate  Cinrreut
Grid NI. 2 Charent
Transconductance
Ampuflcation  Factor  arid No.  1 to grid No.  2)    -'   38
hter nat Fte8lstance

TYI'ICAL OPERATING CHARACTERISTICS

_Pentode NI.  1 -Vldeo output (Figue_ 1|
Supply Voltage
Supply Sel.lea Resistor  (Rvys

¥#t¥R:a8tifaR:e
Grid No. 2 Resistor
Cathode keslstor
Peak to Peck nput nodal
Peak to Peak Cfutput Signal

32

rolta
rolto
roltr
rnain
ndo8
k ohms

volts
ohms
rolta
i ohms
I ohms
Ohms
volts
rolto-`

Zii]

E±Lntode NI.  2 - Sync SepamtoL±

Supply Voltage
Plate Pealstance
Grid NI]. 2 Voltage
Grid No.  1 Peslstor
Grid ro.  I Voltage
Plate Current
Transconductance

Pentode NI.  2

Plate Voltage
Grid No.  2  Voltage
Grid No.  I Voltage
Plate Charent
Transconductance

loo-140        200-250   rolt8
50                   50  k ohms
75                    75   velt8

1                     I   megohm
-2.6                -2.7   volts
0.I                 0.I   rna
25o                 Zoo   unho8

±ec Ampllq±!ir     |F`.Ampl±±ir
loo-150

60
-1.5
1.0

2000

6 RV given to avoid excessive plate disslpaitlon.

1/66

135          150   volts
135          150   volts

-1,7       -2.I   volts
10            10   rna

87oo       87oomho8
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AMP[REX  TUBE  TYPE   6AJ9

--F<\

EiiE

-,

The 6AJ9  18  a  triode-pentode  with Decal base,  deBlgned for use in televlslon
receivers:   niode 8ectlon for use as ampurler for color dffierence slgnais and
Pentode 8ectlon for use as video IF or 8ut-carrier amplifier.

az     i:gEi#:.|"Too"Ec"    2Ii

+     E#D,(i;::i:';:=,i

GENERAL cHARACTERIsncs

Mechanical

rmensions
hfa3in`im overall length
Maxinum seated length
Marimum diameter
Bulb
froe
REing dtryam

Electrical

Hcatln8
IIcater  Voltage
HeaLter  Cdrrent

see outline drawing
2-3/16 inches
1-15/16 inches
7/8 inch
T-6-|/2
Pecal
lox

indirect AC or Ire,  parallel supply
6.3 volts
410 rna

mrect hterelectrode Capacitances (without exterml shield)

Pentode Section
Phte to all other elements  (except Grid No.1)
Grid No.  1 to all other elements  (except plate)
Grid No.  1 to cathode
Pbte to gI.id No.  1
Grid No.  1 to grid No.  2

mode Section
Plate to all other elements  (except grid)
Grid to all other elements  (except Phte)
Phte to grid

Between Pentode and Triode Section
Plate of pentode to plate Of trlode
Control grid of pentode to plate Of tl.lode
Control grid Of pentode to grid Of triode

3. 3 pf
6.1  pf
3.7 pf
s 5 mpf

1.75 pf

3. 3 pf
3. 0 pf
1'8 pf

<    15mpf
=   1.2 mpf
<   1.5  mpf

4nlr'



6AJ9
apxinun Fbtings

Pentode Section

Plate voltage  (zero plate current)
Plate voltage
Plate dissipation
Gr({zdero°.g2;3ucP|[¥evn:}tage

Grid No.  2  voltage
Grid No.  2  dissipation
Cathode current
Heater to cathode voltage
Grid No. 1  Resistor

Triode Section

Plate voltage  (zero plate current)
Plate voltage
Plate dissipation
Cathode current
Grid resistor
Peak negative grid voltage
Heater cathode voltage

ical Characteristics

Design center     Design Max.

550                                                        Volts

Pentode Section

Plate voltage
Grid No.  2  voltage
Grid No.  1  voltage
Grid No.  3  voltage
Plate current
Grid No.  2 current
Transconductance
Amplification  Factor  (Grid No.  1  to  Cinid No.  2)

Trlode Section

Plate voltage
Grid voltage
Plate current
Transconductance
Amplification Factor
Grid voltage for  Va  =  200V and la  =  100 HAL

`-

volts
2. 4               watts

volts
volts

0. 8               watts
rna
volts
Megohms

160
135

-1.7
0

volts
volts
volts
volts

13ma
5

14' 000
50

100
-1

6.5
10' 000

58
-5

rna
LLmhos

volts
volt
rna
Hmhos

volts

1  vg  =  -11  Vmax
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6AJ9
Typical Operating Characteristics

fi

1

Pentode Section  -  IF Amplifier

Supply voltage
Grid No.  3 voltage
Plate Resistance
Grid No.  2 resistor
Cathode resistor
Plate current
Grid No.  2 current
Transconductance
Grid No.  1  Resistance  (40MHz)2

design center     design hfox.

210
0

3.9
15
96
13

5
14, 000

6.6

Triode Section  -  Color mfference Amplifier

=±tdevvo:¥¥e3
Plate current
Trausconductance
Amplif ication factor

2 30              volts
0             volts

5.6              k ohms
22              k ohms
9 0              ohms

12.5               rna
4. 8              rna

14, 000               «mhos
6.6              k ohms

150              volts
-2             volts
6ma

9' 000              umhos
57

2w

A   3:::;e-sY;-o.n~:-=-=:;-i ~=--3-;; ohms
ith conventional tube socket
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AHIP[R[X  TUBE  TYPE    6AL3

a

EiE

a

The  Amperex  6AL3/EY88 is  a danper diode desigfled for use in television re-
ceiver horizontal  sweep circuits.

6-8

GENERAL  CIIARACTERISTICS

MECHANICAL

Dimensions
Bulb
8ase`,
Outline

ELECTRICAL

Heating
Voltage
Curreat

Direct lnte[electrode Capacitance s

Plate to  All Other Elemeflts
Cathode to Heater

1 0/62

see outline drawing
T6%
Noval
6-8

parallel  supply
6.3 volts
I,55  amps

8.6 pf
2.0 pf



6AL3

Marimum Ratings,  Design Center Values

Place Voltage,  Cut-Off Condition
Plate Voltage
Plate Current
Peak Plate Cu[[ent
Plate Dissipation
Peak Plate-Cathode  Voltage 1

(Cathode  Positive)
Peak Plate-Cathode Voltage 12

(Cathode  Positive)
Peak  Heater-Cathode  Voltage 1

550 volts max
250 volts max
220 rnA  max

550 nd max
5 watts max

6000 volts max

7500 volts max
6600  volts max

1   NIxiTmim  Pulse  duration  22%  of a  cycle with a imxii"m  of 18 /tsec.
2   Absolute  NIximum.

I 0/62
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AMPEREX   TUBE  TYPE   6AL5

The Amperex 6AL5 combines two independent diode units in the 7 pin miniature
construction.   Its  high  perveance permits  high  efficieney in either   FM  or AM
detector service.

MECIIANICAL

Bulb
Base
altline
Basing lhagram
Mounting Position

ELECTRICAL

Eil

1

EiEI

GENERAL CIIARACTERISTICS

T 5-1/2
E7-1
5-1
6BT
any

Cathode
Heater Cha.racteristics

Heater Arrangement
Heater Voltage
Heater Current

"rect hterelectrode Ca acitances

Plate hput:  Plate to IIeater,  Cathode and
hternal Shield (each unit)

Coupling:  No.1  Plate to No.  2  Plate  (max.)
Cathode hput:  Cathode to  Plate,  Heater and

hternal Shield (each unit)

coated,  unipotential

AC or DC parallel supply
6.3  ±  10% volts
0.3  amp

Without             With
Shie ld              Shie|dL

2.5                        3.2   pf
0.068                   0.026   pf

3.4                       3.6   pf

1  External shield No.  316 connected to pin No.  6.
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6AL5

MAXIMUM RATINGS  (DESIGN CENTER)

Peak Heater to Cathode Voltage:
Heater  Negative with Respect to Cathodee
Heater  Positive with Respect to Cathode3
Peak hverse Voltage
AC  Pla.te Voltage  (each plate) HMS
Steady  State Peak Plate Current  (each plate)
DC  Qitput Current (each plate)
rmnimum Total E££ective Plate Supply  Impedance  (each plate)

TYPICAL  OPERATING CONDITIONS AND CHARACTERISTICS

IIAL F-WAVE RECTIFIER

Average  IHode  Current  (each unit) at  10 volts  DC
Resonant  FTequency of Each Uhit  (approx.)

60ma
700   rm

Each Diode Urn't

Ef 6.3 VoltS

0                        2.5                      5.0                     7.5                      10

Eb  (V)

Figure  1.   Typical  Plate Chara,cteristics

a DC component must not exceed 330 volts.
3 DC component must not exceed  100 volts.

4/63
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AMPEREX  TIIBE Typ[  6AO8/E0085

The 6AQ8/ECC85  is  a miniature. high mu,  high [[ansconductance  twin  triode
designed  for  application in  AM and FM receivers  as  an RF  amplifier in grounded-
gfid or g[ounded-cathode connection  and as  a self-oscillating frequency  converter
or cascode  amplifier.  In TV  service it can  be used  a§  an oscillator-mixer up  to
220  Mc,

An internal  shield separates  both triode  sections which [educes oscillator
radiation from the  antenna of the receiver to  values considerably less  than  wi(h
twin triodes previously  available.

CENER^L  CllARACTERISTICS

E=

-\

ELECTRICAL

Cathode
Heater Vol.age (AC of DC)
Heater Current

Di.ect lnterelectrode Capacitance§

Grid to  Plate
Cathode to Plate
Input

oxide coated,  unipotential
6.3   volts

0.435   anps

Section  I

1.5

0.18
.0

Output -without external  shield                    1.2
Output -with  external  shield                          1.9

Plate to Plate - without  external  shield
Plate to Plate - wick external  shield .
Grid to Grid
Plate Ti to Grid T2
Plate T2  to Grid Ti
Plate Ti  to Cathode T2
Plate T2 to Cathode Ti
Grid Ti  to  Cathode T2
Grid T2  [o Cathode Ti

Typical  Characte[istics -  each  sectiofl
D.C.  Plate Voltage
D.C.  Grid  Bias
D.C.  Plate Current

T[ansconductance
Amplification  Factor

MECHANICAL

Mounting Position
Envelope
Base

I  Shield can  diameter  = 0.886 inches

FEB.  1957

Section  2

1'5  „f
0.18   quf

3'0    IHJ,I
I.2   AVf
I.9    lJprt

0.04   Avf max.
0.008   Avf max.
0.003   quf max.
0.008   „„f max.
0.008   Avf max.
0.008   4vf max.
0.008  „f max.
0.003   Avf max.
0.003   quf max.

250   volts
-2.3   volts

10mA
5900   microndos
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AMpmEx  TiiBE TypE 6BL8/E€F80

r`,       The Amperex 6BL8/ECF80 i§ a miniature.triode-pentode with separate cathodes
which  is especially designed for use  as a combined oscillator and mixer in
television and  AM/FM receivers.

PIN   CONNECTION

I -   PLATE, TRIODE
2-GRID  NO.  I  PENTODE

Gap     3-GRID  NO.2PENTODE
<P,  b    4-   HEATEf`

5-HEATED

PTGT

iii=

|n

6-  PLATE,  PENTODE
7-GBID  NO.3  PENTODE

CATHODE,  PENTODE
INTERNAL  SHIELD

8-CATHODE,  TRIODE

9-   GftlD, TRI0DE

6-2

GENERAL  CHARACTERISTICS

MECIIANICAL

Base
Bulb
Outline
Mounting Position

ELECTRICAL

Cathode

Heater Characteristics

Heater Arrangement
Heater Voltage
Heater Current

E9-I
T6-I/2
6-2
any

coated,  unipotential

parallel  supply
6.3  volts
430  rnA

11



6BL8/EOF80
Interelectrode Capacitaflces

Input
Output
Plate to Grid

triode section               pentode section

5.2  wf
3.4   HL'

0.025    lquE

between triode  and pentode sections

plate to Plate
Plate of Pefltode to Grid of Triode
Control Grid of Pentode to Plate of Triode

Maximum Ratings (Design Center Values)

Pentode Section

Plate Supply Voltage
Plate  Voltage `
Plate Dissipatioa
Screeri Supply Voltage
Screen Voltage  (Ik  =  14  rnA)
Screen Voltage (Ik  < 10 rnA)
Screen Dissipation 1
Cathode  Current
Grid Series Resistance (Cathode  Bias)
Grid Series Resistance (Fixed  Bias)

#:taat;:eb:tr;deevn°:::heo(d[eg[an=d°ri3ea"tfr)2

Triode Section

Plate Supply Voltage
Plate Voltage
Plate Dissipation
Cathode Current
Grid Series Resistance
Negative  Grid Voltage (1g  = 0.3  #A)2
Voltage between Cathode and Heater

12

0.01    HJ.i
0.02   quf
0.16   Fqut

550   volts
250   volts
I.7   watts

550   volts
175   volts
200   volts

1  If plate dissipation is leas than  I.2 watts,  the marimum value of the  screen dissipa-
tion may be increased to  0.75 watts.

2  Grid  Voltage must not be  more positive  than this  value.

~.-



6BL8/ECF80

13

Typical Characteristics

Pentode Section

Plate  Voltage
Screen Voltage
Grid Voltage
Plate  Current
Screen.Current
Transconductance
Amplification Factor
Plate Resistance
Input  Resistance  (F  = 50  Mc/s)
Equivalent Noise Resistance

Triode Section

EE

Eii=

Eiil

Plate Voltage
Grid Voltage
Plate Current
Transconductance
Amplification F actor

Typical Operation - Converter Service 3

Plate Voltage
Screen Voltage
Grid Resistance
Cathode  Resistor
Oscillator Voltage
Plate Current
Screen Current
Grid  Current
Conversion Conductance
Internal Resistance

170
170
_2
10mA

2.8   rnA
6200   micromhos

47
0.4   megohms

10'000   ohms
1500   ohms

100   volts
-2   volts
14mA

5000   micromhos
20

170   volts
170   volts
0.I   megohm
820   ohms
3,5   volts
5.2    rnA
1.5    rnA

0FLA

2100   micromhos
Oo87   megohm

8   The  triode  should be  used in a  Colpitts  rather than a  Hartley  type oscillator circuit.
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TRANSFER   CHARACTERISTICSIII I 1 I
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TF!ANSFEF3    CHARACTERISTICS
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6BL8/EOF80

Ei=
TRANSCONDUCTANCE   ( MICROMHOS)

-GRID  VOLTAGE  (VOLTS)                                                 AVERAGE

141210-86420

PLATE   RESISTANCE   ( KILOHMS)

'412'lo86420
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6BL8/E€F80

TRANSCONDUCTANCE   ( M I CROMHOS )

-GRID  VoLTAGE  ( VOLTS )                                            AVERAGE
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PLATE   RESISTANCE   (KILOHMS)
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6BL8/EOF80
INPUT  CHARACTERISTICS
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CHARACTERISTICS  AT  50   Mc/s

CHANCE   IN   INPUT   CAPACITANCE    (+jlf)

EiLI=

TF`ANSCONDuCTANCE   (MICROMHOS)

7,0006.0005'0004,0003'0002,000I,0000

6Fi D  NO 2  CURBENT   ( M LL lAMPERES)
-GFi lD  NO I  VOLTAGE  ( VOLTS)
PLATE  RESISTANCE   (MEGOHMS)

765432I0

GRID   NO  I   INPUT  PESISTANCE  (KILOHMS)

70605040  t302010I0

PENTODE

PLATE  VOLTS    =    LOO  VOLTS
GR lD  NO  2 VOLTAG i = cO VOL:TS
FF!EQUENCY    =sO  Mc/s

11

`

.
I

11
11 •̀ `11
11

`I
11
.I
11

I
I 11
I 11 I
I I I11 II

1111
11 I I II111111 I1111I I II 11 II IIII11I 1111 i11 \I

I

I
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P0i CAPACII

\ I I
11
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\ 1111
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CHARACTERISTICS  AT  50  Mc/s

CHANGE   IN   INPUT  CAPACITANCE  (/ijif )

TRANSCONDUCTANCE   (  M ICROMHOS)

7.0006,0005.0004.0003,0002,000I.0000

GR' D N02  CURRENT  (M LLlAMPEPES)
-GR lD  NO  I VOLTAGE   (VOLTS)

PLATE   RES lsTANCE   ( MEGOHMS)

765432I0

GRID  NO I  INPUT  RESISTANCE  (KILOHMS)

IIToll6050405020100 PENTODEPLATEVOL.TS=170  VOLTSCRIBNO2VOLTS=170V6LTSFREQUENCY=50Mc/s
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OPERATION   CHARACTERISTICS
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&: -ap`<   AMPEREX TUBE TYPE  6BM8/ECL82

A   The 6BM8/ECL82 is  a one envelope triode pentode designed for application in'   medium  power  Lli  Fi  amplifiers.

The  combination of voltage  amplifier  and  output tube in one  envelope makes  ibis
tube  particularly  suitable for the  construction of one  tube  phon6graph  amplifiers.

The  6BM8/ECL82 is  also  suitable for  vertical deflection in TV applications.

PIN  CONNECTloNS

Pp             I.  GRID, TRIODE

2  CATHODE, GRID  NO.  3

INTERNAL  SHIELD. PENTODE

3. GPID  NO.I, PENTODE

4. HEATER
5.  HEATER
6  PLATE, PENTODE
7.  GRID  NO. 2.PENTODE

8. CATHODE, TR IODE
9. PLATE,  TfiloDE

MECHANICAL  DATA

Cathode
Base
Bulb
Mountiag Position
RETMA  Basing  I)esignation

ELECTRICAL  DATA

Heater Voltage
Heater  Current

Direct  lnterelectrode Capacitances

r

Triode Section
Grid to  All  Other Elements  Except Plate

-    Plate to All Other Elements Except Grid
-PlatetoGrid-          Grid to llea.er

Pentode Section
~   Grid No.  1 to All Other Elements  Except Plate
-   Plate to All Other Elements  Except Grid No.  1

Grid  No.  1  to  Plate
Grid No.  I  to  Heater

R.yi.ed 6/6o

Coated, unipotential
E9-I
T6%
any
9EX

6.3  volts
0.78  amp§

2.7 quf
4.3  AVf
4.4  HJ.i
0.I „f max

9'3 #f
8  HJ.I

0.3 „f max
0,3  quf max

11
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E NOTE

Th.  som\©  .I.ctrical  characteristics  wi+h  diff®r.nt  Lieat.r
ratings  ere  available  in  the  folt®wing  tubes;

I]Ei
` fleater  Voltage

rf    Heater  c`urren.i

Heater vo}tag.
Ileater Curr®nl

`\

50BM8/UCL82

16A8/PCL82

50  yolt$
100  m^

16  volts
300  m^



6BM8/EOL82
Between  Triode  and  Pentode  Sections
Triode  Plate  to  Pentode  Grid  No.  1
Triode  Grid  to  Pentode  Plate
Triode  Grid to  Pentode  Grid  No.  1
Triode  Plate  to  Pentode  Plate

Maximhm Ratings  (Design  Center Value)

Pentode  Section
-   Plate Voltage (Zero Plate  Current)

>     Plate  voltage
Peak  Plate  Voltage 1
Peak  Inverse  Plate  Voltage
Peak  Plate  Current

~   Plate Dissipation for Audio Output Application
~   Plate Dissipation for vertical deflection Application

Grid  No.  2  Voltage  (Zero  Grid  Current)
Grid  No.  2  Voltage             `

>--    Grid No.  2  Dissipation
Cathode  Current
Gricl  No.  1  Circuit Resistance  With Automatic  Bias
Grid No.  1  Circuit Resistance  With  Fixed  Bias

-..-- +   Voltage  Between Heater and Cathode
Circuit Resistance  Between Heater and Cathode

Triode  Section
Plate  Voltage  (Zero  Plate  Current)
Plate  Voltage
Peak  Plate Voltage 1
Plate  Dissipation
Cathode  Current
Peak Cathode Current

-   Grid Circuit Resistance with Automatic  Bias 3
Grid  Circuit  Resistance with  Fixed  Bias
Voltage  Between  Heater and Cathode
Circuit  Resistance  Between Heater and Cathode

>    Grid  Impedance  (50  eps)

TYPICAL CIIARACTERISTICS

i    Pentode section
Plate  Voltage
Cirid No.  2  Voltage
Grid No.  1  Bias
Plate  Current
Grid No.  2  Current
Transconductance
Plate  Resistance
Amplification  Factor  of  Grid  No.  2  With

Respect  to  Grid  No.  1

Triode  Section
Plate  Voltage
Grid Voltage
Plate  Current

i   Transconductance
Amplification  Factor

12

ff i=-

-t?.t  ' €
-+

+

0.02  Fqfi max
0.02  lqJ;i tnilx

0 .025  |J|J.i max
0.25  Pprf rr\iix

550  volts  max
300  volts  max

2500  volts  max
500  volts  max
see  note  2

7  watts  max
5  watts  max

550  volts  max
300  volts  max

2  watts  max
50 milliampg  max
2  megohrn8  max
1  megohm max

150  volts  lnax
20,000  ohms  max

550  volts  max
300  volts  max
600 volts  max              ~

I : ::Lt]tf ammapxs max  u
see  note  1

3  megohms  max
1  megohm  max

100  volts  max
20,000  ohms  max

0.5  megohms  max

170  volts
170  volts

_11.5  volts
41  milliamps

9  milliamps
7500 micromhos

16,000  ohms

9.5

loo volts
0  volt

3.5  milliamps
2200 micromhos

70

Revised 6/60
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6Bm8/EOL82
T.ypical Operation - Class  A -  AF  Output  Tube

Pentode Section

Plate Supply Voltage
Grid  No.  2 Supply  Voltage
Grid No.  2  series resistor

(not  bypassed)
Series  cathode  Resistor
Plate load  Resistance

Input Voltage
Plate Current
Grid No.  2 Current
Power Output
Total Distortion

200
200

470
330

4500•iiL2=j

272                   volts
272                  volts

2200                   ohms
650                  ohms

8000                  ohms---- \
0         0.9         9.5   volts  ([m§)

35          -                37              28          -                27   rnA
7.8          -            13.3             6.5            -           10.8  rnA

0       0.05         3.3                0       0.05         3.5   watts
10

Typical Operation -Class  AB -  AF  Output  Tube
Two Tubes in  Push-Pull

Pentode Sections

Plate Supply Voltage
Grid No.  2 Supply Voltage
Series  Cathode Resistor

(Common Cathode  Resistor)
Plate to Plate Load Resistance
Max  Signal  Input  Voltage
Zero Sigoal  Plate  Current
Max Signal  Plate  Curent
Zero Signal  Grid No.  2 Current
Max Signal Grid No.  2 Current
Max Signal Power Output
Max Signal  Total Distortioti

10%

200                      250 volts
200                      200 volts

170                      220 ohms
4500                10,000 ohms
14.2                   .12.5  volts  (rms)

2x35                     2x28  rnA
2x42.5                     2x3l  rnA

2x8                   2x5.8  rnA
2xl6.5                    2xl3 rnA

9.3                     10.5  watts
6.3                       4.8 %

13



6BM8/EOL82
Typical Operation as  AF  Amplifier

Triode Section

Source impedance
Grid Resistor of the  following tube

0.22  megohms
0.68 megohms

t`i` : -.
\

Ebb Rk Rpmeg- Rgmeg- Ip Eovolts Eo4 Total harmonic

volts ohms ohms ohlns rnA r lTI S Esig distortion  (%)

200 2200 0.22 3 0.52 26 52 1.65

170 2700 0.22 3 0.43 25 51 2.35

Grid resistor of the  following tube 0.68  megohms

200 0 0.I 22 1.05 24 50 1.56

170 0 0.1 22 0.86 19 49 1.46

200 0 0.22 22 0.61 55 1.46

170 0 0.22 22 0.50 20 53 1.46

MICROPHONY  AND  HUM

The triode  section  can  be used without  special precautions  against microphony  and
hum in  circuits where  the input  voltage required  for  an output power of 50 milli-
watts  is  higher than  10 millivolts.  The grid  circuit  impedance  at  50 eps  should not
exceed  0.5  megohm.

1   Maximurn pulse  duntion  47o  of  one  cycle  with a  maximum  of  0.8  millisecond.

2   in vertical deflection  applications  the  circuit  should be  designecl so  that it operates
8ati8factorily  with  a  peak  plate  cunent not exceeding  85  mA  Bt  plate  voltage  = SOV;  grid
no.  2  voltage  = 170V  and heater  voltage  = 6.3V.

The  minimum available  peak plate  curent at  end of life  and at underheating (heater volt-
age  = 5.5V)  is:

Peak  Plate  Current  = 70  rnA  at  Plate  Voltage  = 50V,  Grid No.  2  Voltage  = 170V

Peak  Plate  Current  = 80 rnA  at  Plate  Voltage  = 50V,  Grid No.  2  Voltage  = 190V
3   With grid  current biasing  the  rmximum permisaibhe  value  of  the  grid  circuit resistance  is

22  megohmB.
`   Measured at  Small input voltage.

5   At lower output  voltages  the percent of distol.tlon is  proportionally lower.
8   Between Eo  = 5  volts  (rmB) and the maximurri  output  voltage  the  total harmonic distortion

is  about  constant. At lower output voltages  the  total harmonic  distortion is about pro-
I)ortlonal to  the  output voltage.

14 R®vis®d  6/60
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AMP[REX  TllB[  TYPE 6805/EL84

Eziil

*

-

The 6BQ5/EL84  is  an outpu( pentode designed for  application in medium
power Hi-Fi  amplifiers.  A pair of tubes ia  Class  AB, push-pull cooventional
operation yields  an output of up to  17 watts  at 4% distortiofl (without feedback).
In  single-ended operation  a power output of 5.7 watts can  be obtained.

The true pentode  characteristics of this  tube reduce distortion at low in-
stantaneous plate voltages which allow larger A.a  swings  and increased un-
distorted ouq>ut as  compared with beam power tubes in the Sane power class.

GENERAL  CHARACTERISTICS

ELECTRICAL

Cathode
Ileater Voltage
Heater Current

Direct lnterelectrode Cap acitances
Grid No.  I to  all elements except plate
Plate to all other elements except Grid No.  1
Plo.e co Grid No.  I
Grid No.  I to heater

Characterisdcs
Plate Voltage
Grid No.  2 Voltage
Plate Current
Grid No.  2 Cu[reat
Grid No.  I Voltage
Tfan§conductance
Plate Resi stance
Amplificatioa  Factor (Grid No.  I  to Grid No.  2)

MECH[INICAL

Base
Max.  Overall Leagth
Max.  Seated Heicht
Max.  Diameter
Mounting Po sidon

coated unipotential
6.3   volts

0.76   anps.

10.8  „f
6.5  „f
0.5  „f

0.25  „f

250   volts
250   volts
48mA

5.5   rnA
-  7.3   volts
11,300   micromhos

4o   Kr2
19.5

Small  butcoa,  9 pin,  RETMA #9CV
31/16   inches

2  13/16   inches
7/8   inches

any

ll^XIMUWI RATINGS (D..lan  cent.T  Value.)

Plo(e Voltage
Plate Di ssipation
Gfid No.  2 Voltage
Grid No.  2 Dissipation (zero  signal)
Grid No.  2 Dissipation (max.  signal)
Cathode Current
Grid Resistance (cathode  hias)
Grid Resistance (filed  bias)
Filament to Cathode Voltage

NOV.  1956

300  volts
12   watts

300   volts
2.0   wac(s
4.0   watts
65mA
I.o   MQ
3oo  Kn
loo   volts



6805/E[84

Operatiflg Coaditions - Class  A - One  Tube

Plate Voltage
- Screen Grid Vol(age

Plate Load Resistance
Cathode Resistance
Grid No.  I Voltage
plate curreflt (zero  sioral)
Plate Current (max.  signal)
Grid No.  2  Current (zero  signal)
Grid No.  2  Curreht (max.  signal)
Input (ms) Signal Voltage
Power Output
Total  Di stortion (measured with  fixed

grid hias)

250          250          250  volts
250          250          210 volts
4.5           7.0           7.o  KQ
i35         2ro         i6o f)

-8.4     -6.4volts
48            36            36 rnA

50.6         36.8         36.6 rnA
5.5           4.1            3.9  rnA

10.0           8.5           7.3  rnA
4.4           3.5           3.4  volts  rm§.
5.7           4.2          4.3 watts

10            10              10              10  7o

Operating Conditions -  Class  AB -  Two  Tubes,` 'Push-Pull

Plate Vol(age
Grid No.  2 Voltage
Common Cathode Resistance
Pla.e to Plate Load Resistance
plate Cur[eht (zero  signal)
Pla(e Current (max.  sigrial)
Grid No.  2  Curreot (zero  signal)
Grid No.  2  Current (max.  signal)
Input Signal Voltage (ms)
Power Output
Percent Di stortion

250          30o  volts
250          300  volts
13o            13oQ      -
8.0          8.o KQ

2x31        2x36 rnA
2x37.5        2x46 rnA

2x3.5      2x4.0  rnA
2x7.5       2xll rnA

8            |O volts
11              17  watts

3.0           4.0  %

Operating CofldiLions -  Class  8 -  Two  Tubes,  Push-Pull

Plate Voltage
Grid No.  2 Voltage

- Grid No.  I Voltage
Plate to Plate Load Resistance
Plate Current (zero  signal)
Plate Current (max.  signal)
Grid No.  2 Current (zero  signal)
Grid No.  2 Current (max.  signal)
Input Signal  Voltage (rms)
Power Output
Percent Di stortion

2      R.vl..d 8/57

300  volts
300 volts

-14.7 volts
8.o Kn

2x7.5  rnA
2x46 rnA

2xO.8 rnA
2111  rnA

-

-
10  volts (rms)
17 watts

4.0  7o



6805/E[84
aass A - Triode Operation

(Screen grid comected to plate)

Plate Voltage
Common  Cathode  Resistance
Plate  Load Resistance
Plate  Current (zero  signal)
Plate  Current (max.  signal)
Input Signal  Voltage (rms)
Power Ouq}ut
Percent Di storrion

I-,
250  volts
27on
3.5  Kf2
34mA
36mA

€`i      .6:?  volts(rms)
ftylL?i      I,?:  ;acts
i+,1,      I   .

Class  AB -  Tliode Operation

(Two  tubes,  push.pull.  Screen grid connected-t6 plate)

Plate Voltage
Commofl  Cathode Resistance
Plate to Plate Load Resistance
Plate current (zero  sighal)     `
Plate Current (max.  signal)

A   Input Signal Voltage (ms)
Power Output
Percent Distortion

PIN    CONNECTIONS

PIN. NO.                    ELEMENT

I.-i     INTERNALLY    CONNECTED
2'--     GRID  NO.I.
3.  -     CATHODE   AND   GRID  NO.3.
4.  -    FILAMENT
5.  -     FILAMENT
6.  -     lNTERNALLY    CONNECTED
7.-ANODE
8.  -     INTERNALLY   CONNECTED
9.-GRIDNO.2.

-250  _          30o  volts

z7o`         27o a
•   `xp`               10  Kf)

2120         2x24 rnA
2x2-1.7     2x26.0  rnA

8.3              10  volts (rms)
3.4            5.2  watts

y-2.5              2.5  %



6BQ5/EL84
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6805/EL84
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6BQ5/EL84
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AMPER[X   TUBE  TYPE   6BX6

J-\

-

il

TENTATIVE  DATA

'I'he 6BX6 is a sharp cut-off pentode for use as an r-f,  i-f or video amplifier in
FM and television receivers.   It features  two cathode leads for high input  im-
pedance over the frequency range.   Also,  a sepa,ra.te suppressor-grid pin con-
nection is brought out for added flexibility.

I.s.              PIN   CONNECTION
I  -  CATHODE

P          2-GFIID  NO.  I

GENERAL CHARACTERISTICS

MECHANICAL

mmensions
Bulb
ELse

ELECTRICAL

Heating
Heater  Voltage
Heater  Current

Direct interelectrode Capacita,noes
Grid No.  1 to All  CIther  Elements
Plate to All  C*her  Elements
Plate to Grid No.  1
Plate to Cathode
Grid No.  2 to All  Cther  Elements
Grid No.  1 to Grid  No.  2
Grid No.  1 to Heater
Cathode to Heater

4/63

see outline drawing
T 6-1/2
Noval

series  or parallel supply
6.3  volts
300  rna

7.5  pf
3.3  pf

<0.007  pf
<0.012  pf

5.4  pf
2.6  pf

<0.15  pf
5.0 pf



6BX6

MAXIMUM RATINGS  (DESIGN CENTER)

Plate Voltage  (Zero Plate Current)
Plate Voltage
Plate Dissipation
Grid No.  2 Volta,ge  (Zero Grid Current)

8::g #:: i :::::g:tionl
Cathode Current
Negative  Grid No.  1 Voltage  (Grid No. 1  Current  =  0.3  {Ja)
Grid No.  1 Circuit Resistance
Cathode -Heater  Voltage
Cathode -Heater Resistance

TYPICAL  OPERATION AS RF AMPLIFIER

550   volts
300   volts
2.5   watts
550   volts
300   volts
0.7   watt
15ma

1.3   volts
1   megohm

150   volts
20,000   Ohms

Note:   When using the  6BX6 as  a video a.mplifier the amplification between the
input grid of the  6BX6 and the input  of the  cathode ray tube  should not
exceed a value  of 25 to prevent microphonic  effects.

Plate Voltage
Grid No.  3  Voltage
Grid No.  2 Voltage
Negative  Grid No.  1  Voltage
Plate  Current
Grid No.  2  Current
Transconductance
Plate Resista.nce
Amplification  Factor  - Grid No.  2 to

Grid No.   1
Equivalent Noise Resistance
Grid No.  1  Input Resistances

volts
volts
volts
volts
rna
rna
Hrfuos
megohm

50                50                50
1000          1100           1200   ohms

10,000     12,000      15,000   ohms

:1°prufT::i:i:::Pea:]t°Bosk::gfantt]S'co¥=TFeud|ossrnee3?griddissipationiso.9watts.

4/63
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AMPEREX   TUBE   TYPE   6€A4
TENTATIVE  I)ATA

The  6CA4  is  a  miniature,  high vacuum full wave  rectifier capable  of output cur-
rents up  to  150 milliamperes.   Its  high  current  and  voltage  ratings  in a small
T 6-1/2 envelope make it particularly suitable for a,pplication in compact  in-Fi
component designs.

PIN   CONNECTIONS

lc      7-PLATENO.2

8  -INTERNAL  CONNECTION

6-4

GENERAL CIIARACTERISTICS

RECHANICAL

Chltline
Base
Bulb
Mounting  Position

ELECTRICAL

Heater

Heater Voltage
Heater  Current

MAXIMUM VALUES  (DESIGN CENTER)

Peak Inverse Voltage
Peak PlaLte  Current
Plate Current  (Surge)
Cathode to  Filament  Voltage  (Cathode  I'ositive)

4/63

6-4
E9-1,  small button, 9 pin
T 6-1/2  glass
any

indirectly heated, coated
unipotential

6.3  volts
1.0  amp

1300 volts
500 rna
1.8  amps
500 volts



60A4

TYPICAL  OPERATING CIIARAC TERISTICS

Capacitor input

Transformer  Secondary Voltage
Capacitance  (input  Filter Capacitor)
Limiting Resistor
DC  output Current
DC  output Voltage

Choke hput

Transformer  Secondary Voltage
Inductance
DC  output Current
DC  output Voltage

2x250    2x350    2x450 volts  (RMS)
50              50              50   4t£

2xl50    2x230    2x310  ohms
160          150          100  rna
245         352         497  volts

2x250    2x350    2x450 volts  (RMS)
1010

180          180
199          288

10 henrys
150  rna
378  volts

u

ZE
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Figure  1.   Rectlficatlon Characteristics
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AMpmEx  TUBE  TypE  60A7/ EL34

The 6CA7 is  a power pentodc designed especially for hick fidelity audio
Systems.  It has  a plate dissipation of 25 watts  and delivers high power with-
out drawing control-grid current.

The 6CA7 features high efficieflcy with extremely low distortion. Great
care is taken in manufactuiing  so that there is very litde  spread in character-
istics of individual t`ibes.  Thus,  the rated output power can  be obtained with
all tLibes.  The t`ibe also features high  sensitivity which results in low dis-
tordon introduced by driver  stages.

The tube features  a large plate dissipatioa reserve.  The high allowable
grid leak resistance ilaporves the pefformance of preceding  stages.

GENERAL  CHARACTERISTICS

A.

iiE

•1

ELECTRICAL

Cathode
Heater Voltage
Heater curren(

Direct lnterelectrode Capacitances

Grid No.  1 to all other elements except plate
Plate to all other elements except grid No.  I
Plate to grid No.  I
Grid No.  I to heater
Heater to  cathode

MECHANICAL

Base
Bulb
Max. overall length
Max.  seated height
Max.  diameter
Mounting position

coated unipotential
6.3   volts
1.5    amp§

15.2   uuf
8.4   uuf

max.     I.1   uuf
max.     1.0   uuf

10   uuf

jETEC #8ET, octal, 8 pia
Tubular,I   5/16" max. dia.

4 7 / yf;||
3   7/8''
1    1/2''

any



60A7/EL34

MAXIMUM  RATINGS  (Design  Center  Values)

Plal:e  vol(age
Plate  voltage  without  plate  current
Plate dissipation
Plate dissipation  without  input  signal
Grid  No.  2  voltage
Grid No.  2  voltage  without  plate  current
Grid No.  2 dissipation
Cathode  current
Grid  current  starting  point.  Grid  No.   I  voltage  when

grid No.   I  current  is  0.3  uamp
Grid  No.   I  circuit  resistance  (class  A  and  AB)
Grid No.   I  circuit  resistance  (class  8)
External  resistance  between  heater  and  cathode
Voltage  between heater  and  cathode

Operating  Characteristics  Class A,  one  tube

Supply  voltage
Plate  voltage
Grid  No.  2  series  resistor
Grid  No.  3  voltage
Grid No.   I  bias
Plate  current
Grid No.  2  current
Transconductance
Amplific.ation  factor  of  grid  No.   2  wil:h  respect

to  grid  No.   I
Plate resistance
Plate  load resistance
Input  voltage
Max.  signal  power  output
Total  harmonic  distortion
Input  voltage   for  power  output of  50  in watts

800    volts
2000    volts
27.5   watts   -_

25   watts     i
425    volts
800    volts

8   watts
150    rna

I.3    volts
0.7   megohm
0.5    megohm

20,000   ohms
100    volts

265                265
250               250

2000                   0
00

-14.5       -13.5

70              loo   rna
10                    15    rna

9,000        11,000    micromhos

1111

18,000        15,000    ohms
3,000          2,000    ohms

9.3               8.7    volts(rrns)
8                 11    watts

10                  10    percent
0.65               0.5    volt(rms)

Operating  Charac.teristics  Class  8,  two  tubes

Supply  voltage  425  vol[s

Common  grid  No.  2  resistor  (without  decoupling)
Grid  No.   I  bias
Grid No.  3  voltage

Input  voltage
Load resistance,  plate  to  plate
Supply  voltage
Plate voltage
Plate  current
Grid No.  2 current
Max.  signal, power  output
Total  harmonic  distortion

2        R.vl..d 5/57

1000                         ohms
-38                     vol.s

0                        volts

0                 27                 27    volts(rms)
_         3400           4000   ohms

425               425
420              400

2x30         2xl20
2x4.4            2x25

055
5

400   volts
375    volts

2xloo   rna
2x25    rna

45    watts
6   percent

u

u



r
e[ating Chafacte[istics

60A7/EL34
Class 8,  two tubes

Supply Voltage  375  volts

^`::£rN°on.8LrfbdfaNs°.2resistor(withoutdecoupiing)

Grid No.  3 voltage

Input voltage
Load [esistance, place to plate
Supply voltage
Plate voltage
Plate cur[eat
Grid No.  2 current
Max  signal power output
Total hatmonic disco.tion   `

Opera.in Characteristics .Class 8' two tubes

Sui)ply voltage  500/400  volts

Codinon grid No.  2 resistor   (without decoupling)
Grid No.  1 bias
Grid No.  3 voltage

r,, Input voltage
Load resistance, plate to plate
Plate supply voltage
Plate voltage
Grid No.  2 supply voltage
Plate cunent
Grid No.  2 curreflt
Max.  sigml powe. output
Total harlnonic distortion

Operating

0             25.8
_       4cOO
50 0              500
495              475
400             400

2x30         2x l25
2x4           2x 25
070

5

Characteristics Class 8, two tiibes

Supply voltage 800/400  volts

Comnron grid No.  2 resistor   (without deeoapliag)
Grid No.  1 bias
Grid No.  3 voltage

Input voltage

r>:faattr;eusj::;a:oe[,t:::.etop,ace
-Plate voltage

Grid No.  2  supply voltage
plate curreflt
Grid No.  2 culreflt
Max.  signal power output
Total harnonic distortion
R®vifed 9/57

25.8    volts(rms)
5000    ohms
475    volts
450    volts
375    volts

2xl02    rna
2x25    rna

58   watts
6   percent

750                       ohm s
-39                   volts

0                     volt
-TT|--2f-      25.4 iTolts(res)

-     11,000     11,000   ohfns
800             800           750    volts
795             775            725    volts
400             400            375    volts

2x25           2x91          2x84    rna
213           2xl9          2xl9    rna

0              100              90    watts
5                6    percent

3



6€A7/EL34
Ope.ating Characteristics Class AB,  (wo tubes

Supply voltage 375 volts

Load resistance, plate co plate
Common grid No.  2 resistor
Cathode resistor
Grid No.  3 voltage

hput voltage
Supply voltage
Plate voltage + vol.age across cathode resistor
plate cufrent
Grid No.  2 ctlffent
Max.  signal powef otitput
Total harmoric distortion

0
375
355

2175
2111.5

0

Characteristics in Triode Connection

(Grid No.  2 connected to plate)
Class A, one tube,  supply voltage 375 volts

Supply voltage
Grid No.  3 voltage
Cathode resistor
Lord resistance
Input voltage
Pla(e curent
Max.  signal power output
Total harmonic distortion
Input voltage for power ouput of 50 milliwatts

Operating Characteristics in Triode Connection

(Grid No.  2 connected to plate)
Class AB, two tubes,  supply voltage 400 volts

Supply voltage
Grid No.  3 voltage
Cathode [esiscof
Load resistance, plate to plate

Input voltage
Plate curent
Max.  signal power output
Total harmonic distortion

4

ohms
ohms
ohms
volt

`-`

21   volts(rms)
375   voles
350   volts

2xp5
2x22.5   rna

35   watts
5   pereeat

volts
volt L,
ohms
ohms
volts(rms)
fDa

Wacts
Percent
volts(ms)

volts
volt
ohms
ohms

22  volts(ms)
2171  rna          L
16.5   watts

3   pet cent



6€A7/EL34
TENTATIVE  DATA

A

iii

Class ABi  Audio  Amplifier
Distributed  Load ConnectioD

Maximum Ratings (Design Center Values)

Plate  and Grid  No.  2 Supply  Voltage
Plate Dissipation
Grid  No.  2  Dissipation
Cathode  Current
Grid  Current Starting Point -  Grid  No.  I  Vol.age when

Grid  No.  I  Current is 0.3 pA
Grid No.  1  Circuit Resistance
Ex(ernal  Resistance  Between Hcate[ and  Cathode
Voltage  Between  Hea(e[ and Ca(node

Typical  Operation {Fixed  Bias Two Tubes Push Pull)

Plate Supply  Voltage
Grid  No.  2 Supply  Vol(age
Grid No.  I  Bias
Plate to  Plate  Load Resistance
Plate  and  Grid No.  2 C`irrent (Zero Sigaal)
Plate  and  Grid No.  2 Curent (Max Signal)
Input Signal  Vol.age (rms)
Power Output
Harmonic  Distortion

500V
25W

8W
150 m^

-1.3 V
500  K Q
2oKn

100V

500V
(See Note  I)

(approl.)    -44.5 V
70oo r2
2157 rnA

2xll2 rnA
32V
60W

2.5%

Note  1:
Screen  voltage  is obtained from taps located  at 43% of the plate  winding turns.
An  unbypassed resistor of  I  Kf2  in  series  with  each  screen grid  is necessary
to prevent  screen overload.

PIN  CON NECTloNS

nc

a,k

R®,I,®d  9/60

NO.I-GRID NO.3

NQ£~ HEATER
NOB-PLATE
NQ4-GRID NO.2

NQ5+GFtlD NO. I

NO&N.C.
NO.7-HEATER
NOB-CATHODE
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AMPEREX TUBE TYPE  6(W5/EL86

The  6CW5/EL86  is  a high  ciirrent,  low voltage output  pentode designed  for
application  in  medium  power  HioFi  amplifiersu  A  pair of tubes  in Class  ABi   push®

pull  operation  yields  an  output  of  up  to  25  watts  with only  1% distortion  (without
feedback);

The 6CW5/EL86 is  also  useful  in  single  ended  push-pull  circuits  because
of its highly  efficient operation  with relatively  low supply  `'oltageo  In  a typical
transformerless  circuit,  a  pair of 6CW5/EL86 tubes  can deliver  up  to  10  watts  in
ClassABi.                                                                                                      .._     7

GENERAL  CHARACTERISTICS

MECHANICAL

Maximum  Dimensions
Bulb
Outline
Base
Mounting Position

ELECTRICAL

Cathode
IIeater Voltage
lleater Current
Direct lnterelect[ode Capacitances

Output
Input
Plate to Grid No.  I
Grid No.  I  to Heater

Characteristics
Plate Voltage
Grid  Noo  2  Voltage
Grid No.  I Voltage
Plate Current
Grid  No.  2 Current
Transconductance
Amplification  Factor (Grid No.  I to

Grid  No.  2)
Internal Plate Resistance

Revigod  4/59

see outline drawing
T-6l/
6-4
E9-1
any

coated,  unipo[ential
6.3  volts

Oo76  amps

6.0 „f
12.0  Avf
0.6  HJ.'

0.25 „f

170 volts
170  volts

-12.5  volts
70mA
5mA

10,000  micromhos

8
23Kn

.I



NOTE

The tube type 4585/UL84 has the sane electrical characteristics as
the ADperez type 6CW5/EL86 ezcept tha( the heater ratings are as
follows:

Heater Voltage
Heater Cuneat

45  volts
loo  rnA

(kindly place this flotice in the "Special Purpose Tube" sectiofl of
your manual prcceeding data for type 6CW5/EL86)

==----------=--

'==_.-H,fJ±".33-_  .fs-¥--:.:
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6{W5/EL86
MAxliv.luM RATINGS  (Design  Center  Values)

Plate Supply  Voltage
Plate  Voltage
P1;te  I)issipetion
Grid Noo  2  Supply  Voltage
Grid  No.  2  Voltage
Grid No.  2  Dissipation
Peak  Grid No.  2  Dissipation
Cathode  C`lrrent
Grid Resistance  (with cathode  bias)
Peak  Heater-Cathode  Voltage  (cathode  positive)
Heater{athode  Voltage  (cathode negative  to heater)
Heater{athode  Circuit  Resistance

Of'ERATION,  ONE  TUBE,  CLASS  ATYPICAL

Plate Voltage
Grid No.  2  Voltage
Grid No.  I  Voltage
Plate  Load Resistance
Input  (rms) Signal  Voltage
Plate  Current
Grid No.  2  Current
Power  Output
Total Distortion

170
170

-12.5
2.4

00.5
70

5
0.05

TYPICAL  OPERATION,  TWO  TUBES,  PUSH-PULL,  CLASS  ABi

TENTATIVE  DATA
Plate  Voltage
Grid No.  2  Voltage
Grid No.  i  Voltage  (approx.)
plate  to  Plate  Load  Resistance
Plate  Current  (zero  signal)
Plate  Current  (max  signal)
Grid  No.  2  Current  (zero  signal)
Grid No®  2  Current  (max  signal)
Input  Signal  (rms)
Power Output
Percent Distortion

550   volts
250  volts

12    watts
550   volts
200   volts

I.75   watts
6   watts

loo   nIA
1    megohm

300   volts
loo   volts
20KQ

250   volts
200 volts

-18.5   volts
3Kr)

91mA
180    rnA
2x2    rnA

2xll.5    rnA
12    volts
25   watts

17o

TYPICAL  OPERATION,  SINGLE-ENDEI),  PUSH-PULL,  CLASS  A

Operating Conditions -Single  Ended,  Push-Pull  (Single  Tone)

Supply Voltage
Plate  Load Resistance
Input  (rms)  Signal  Voltage
D.C.  Supply  Current
Power Output
Total  Distortion

300
1

0                       0.S5
69

0.05

Operating Conditions -Single  Ended,  Push-Pull  (Double  Tone)

Supply  Voltage
Plate  Load  Resistance
Input  (rms)  Signal  Voltage 2
D.C.  Supply  Current
Power  Output
Total Distortion

1   I).C.  component  rrrax.  150  volts

2   R.M.S.  value  of each tone.

12

volts
Kn

5.7   volts
67nA
4.8  watts
9.3    7o

volts
Kn

2.8S    volts
67    fnA

S.9   watts
8.5    7o

Revised  4/59
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TYPICAL  CIRCUIT;  SINGLE-ENDED,   PUSH-PULL;  CLASS  A

TRANSFER   CHARACTERISTICS
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6{W5/[L86
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6CW5/EL86
SCREEN  GRID  CHARACTERISTICS-

EiL=
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6(W5/EL86
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6(W5/EL86
CIRCUIT   PERFORMANCE

(ONE  TUBE.  CLASS  A)

pi^TE  voiTacE - i7O volts®1'
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011'
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EiiEi=

R®,I,ed ,/S9

+ I.
I

I.
II.

=111==11 Iiii:ill: I
I|||,IIIil-

D . B L E T0 NE   SICN^L I I
II. Sl NCL E TaNE   S'6W^L II I I .S U P P |Y Va1T^6E goo V.

I. 10^D I N P E OA N CE 'Xn
11 11
11 '\, I

a L -`
I

I
u

11 .I
I I 11

1I
0 I-

I

1,,1

I 1 1]
EO   PUSH-PullII '

0123,
V^TTS   OuTPuT

.7



-
ZE



AHpm[x TUBE TypE  6DA5/ EM81
The 6DA5/EM8l is  a tuning indicator having a bright and highly  sensitive  indicat-

A       ing pattern. Comprised of an amplifying triode in combinadon with  an indicating
system,  the  EM8l is especially designed  for use in  AM  and  FM receivers with  a
normal  A.G.C.  circuit.

PIN   CONNECTIONS

I  -    GRID,  TF`loDE

2-    CATHODE,  TAf!GET   GRID
T.RC       3-|NTEENAL   CONNECTION

4-    HEATEf`
5-    HEATER

Lc.             6-INTERNAL  CONNECTloN
7-    PLATE  OF  TRloDE,  f`AY  CONTflol

ELECTRODE

8-    lNTEBNAL  CONNECTION
TA                          9-TAflGET

9®± 2° (VIEWING   ANGLE)

GENERAL  CHARACTERISTICS

MECHANICAL
Maximum Dimensions
Bulb
Outline
Base
Mounting Position

^      ELECTRICAL
Cathode
Heating

Heater Voltage
Heater Curent

See outline drawing
T.6|/2
6-3
E9-1
any

coated,  unipotential
indirect by  AC or DC,
parallel  supply
6.3 volts
300  rnA

•1



6DA5/EM81
Mazimun Ratings

Plate Voltage at Zero Plate Current
Plate Voltage
Plate Dissipation
Target Voltage  at  Zero Current
Target Voltage

Cathode Current
Heater to Cathode Voltage
Negative Grid Voltage

(grid current  = 0.3 4A)
Grid Circuit Resistance
Cathode Cifcult Resistance

Plate Supply Voltage
Target Voltage
Plate Series Resistor
Grid Series Resistor

Grid Voltage
Shadow Angle
Plate Curent
Target Current

12

550 volts

300  volts
0.2 watts
550 volts
300  volts  max
165  volts  min

3mA

100 volts

I.3  volts 1

3 megohms
0.02 megohm

Typical Operation Conditions

25o v'olts

250  volts

0.5  megohm

3  megohms

1   The  grid voltage  should never be  more  positive than this  value.

- 10.5  volts
5 degrees

0.02  rnA

2.3  rnA

EI

EH

EE



Eil

6DA5/Em81
LIGHT  SECTOR  CHARACTERISTICS

I

11 I

[1 I

11 I

11 I

11 I

E|E| S U PP LY VOITA G E =2 50 VO LTS
TA RG E T VO LTA G E =2 5 0 VO LTS I

G Ft lD L E A K 3 M EG 0H MS J

E| J
E| '
11
11
11
11 /
11 /
11[1[1 /
[1 /
11
11 /
11
11
11 /
11
11 /
11
11
11
11 /
11
11
11
11
11
11[1
11
11
11
11
11

-15                          -'0                           ng                             0

GRID   BIAS   (VOLTS)
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AMPEREX  TllBE  TypE  6DO8/EBF89
The  6DC8/EBF89 is  a double diode-pentode having a common cathode.  It is
especially designed for use  as  arL RF  or IF  amplifier.  The diodes  are for AM

+        detection and  AGc and the pentode features  a high  transconductzince which
is important  in AM/FM and TV applications.

EM

SMAX
•6i 2±

12gM232

I  uuuu

E=

-11

GENERAL CHARACTERISTICS
MECHANICAL

Overall Dimensions
Bulb
Ontline
Base
Mounting Position

ELECTRICAL

Heater Characteristics
Heater Arrangement
Heater Voltage
rleater Current

Direct lnterelectrode  Capacitances
Pentode Section
Input
Output
Plate to Control Grid
Cofltrol  Grid to Heater

Diode  Sections
Diode  1
Diode  2
Diode  I  to  Diode  2
Diode  1  to  Heater
Diode  2  to Ileater

Between Diode  and Pentode Sections
Diode  I  to  Control  Grid
Diode  2 to  Control  Grid
Diode  I  to  Plate
Diode  2 to Plate

see outline drawing
T6%
6-3_

E9-1
any

parallel or  series  supply
6.3 volts
300  rnA

5  Fqul
5'2  lJJJ-i

<  c0025  jpri
<  0.05  lqui

2.5  quf
2.5 „f

0.25  lpr£
0.015 #f
a.003  Avf

0.0008 quf
0.001 „f
0.15 #f

0.025  Avf 11



6DC8/EBF89
Maximum Ratings,  Design  Center Values)

Pentode Section

Plate Supply Voltage
Plate voltage      .
Screen Supply Voltage
Screen Voltage  (Ib > 4 mA)

(Ib  >  8  rnA)
Heater to  Cathode  Voltage
Cathode Current
Control  Grid CulTent Starting Point

(Icl  = +  0.3  „A)
Control  Grid  Resistor
Suppressor Grid Resistor
Cathode  to Heater Resistor
Plate Dissifmtion
Screen Dissipation

Diodes  @ach Section)

Diocle  Peak  Inverse  Voltage
Diede Curent
Diode Peak Current
I)iode  Current Starting  Point

(Id  = +  0.3 „A)

Chat.actefistics

Plate  Voltage
Screen Voltage
Suppres8ol'  Volta ge
Negative  Grid Voltage
Plate Current
Screen  Current
Transconductance
Amplification Factor,  Gl  to G2
Plate Resistance

Typica I  Operation

Plate Supply Voltage
Suppressor Voltage
Screen  Grid Series

Resistance
Control-Grid  Voltage
Plate Current
Screen Cunent
Transconductance
Plate Resistance

5662

550 volts
300  volts
550  volts
300  volts
12S  volts
loo volts

16.5  rnA

-1.3  volts
3  megohms

10,000  Ohms
20,000  Ohms

2.25  watts
0.4S  watts

200  volts
0.8  rnA
5.0  rnA

-1.3  volts

170  volts
loo volts

:¥Ovl::ts
12  rrA
4znA

5000 hicromhos
20

0.4  megorm

ZOO                  volts
0               volts

30               k ilohmsrT=zF`  cT~Ta CTrTXvoLts
9                -                     11                  -       rnA

2.7                -                   3.3                  -       rnA
4500           200            4500               120  micromhos

0.9               -                  0.6                -      megohm

1   22  megohms  with  grid  current biasing.

2   At this  value  grid  current may occur.  If this  is not permissable,  the negative  grid  voltage
should  be  increased  to  1.5  volts.

12
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6DO8/[BF89
TRANSFER  CHARACTERISTICS

I III III III III III III III III III III I . II 11II•0
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6D€8/EBF89
CONTROL  CHARACTERISTICS
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6D€8/EBF89

15

-, AVERAGE   CHARACTERISTICS
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6DO8/EBF89
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AMPEREX  TUBE TypE    6DJ8/E0088

Ei= TENTATIVE DATA

The 6D]8/ECC88 is  a frame grid  sharp cut-off twin triode with separate cathodes
designed for use in cascode circuits, RF and IF  amplifiers, mixer and phase in-
vcr(er  stages. The tube features high transconductance, low noise properties,  as
well as extreme reproducibility of characteristics a§ a resul( of the frame grid
construction.  The heater is designed for parallel operation ffom  a 6.3  volt  supply.

piN  cONNECTions

I. fLATE,  TRIODE 2

6Ti    :: ::tDLb::.`:::o2DE 2

4. HEATER
5. HEAT EFt

XTI   :;::fi?,E#;3:I,I

8. CATHODE, Tf}loDE  I
9 lNTERNAL SHIELD

GENERAL CIIARACTERISTICS

MECHANICAL

Cathode
Mounting Posi(ion
Dimensions
Bulb
Outline
Base
Base Connection

-  ELECTRICAL
Ileater Characteristics

Hea(e[  Arrangement
Lleater Voltage (ac or dc)
Heater Current

R.vi.ed 9/60

coated,  unipotential
any

see outline drawing
T6l/z
6-2
E9.I
9DE

parallel supply    -
6.3  volts
365  rnA

11



6DJ8/E€C88
Direct lnterelecti.ode Capacitances

Gfounded |nptit Section 1

Plate to Grid
laput Capacitance
Output Capaci(ante

-   > Grid to Heater

Grounded Grid Output Section 1

- Plate to Cathode
Input Capacitance

~ Outpu_t Capacitance
Cathode to Heater
Plate to Grid

Between Input and Output Section

Plate of laput Section to Plate of Output
Section

Grid of Input Section (o Plate of Ou(put
Section

:,  -'¥   RE!`:

Without
External Shield

RE-fl

With
EI[emal Shield

1'4 quf
3'3 quf

1.8                                             2.5  /{f4f

0.13-                                  0.13  #f

0'16 #f
6  lJJJ.I

3'J  utJ.I
2'J  HL£
1'4 #f

0.045                                    0.015  /{f4f

0.005                              0.005 „f

Maximum Ratings,  Absolute Values
Each Section

Plate Voltage, Cutoff Condition
Plate Voltage 2

-Plate Dissipation
Cathode Cuneflt
Negative Grid  Voltage
Series Grid Resistor
lleatef-Cathode

-Voltage Between Cathode of Output Section and
Heater (Cathode Positive, Heater Negative)

Cathode-Heater Resistance

Typical Characteristics
Each Section

Plate Voltage
-Negative Grid Voltage

Plate Current
Transconductance
Amplification Factor

-Equlvalen. Noise Resistance

12

550 volts mar
130 volts max
1.8 watts  max
25  rnA mal
50 volts mar

I  megohm max
50 volts max

150 volts  max
130 volts maz
(DC  compotient)

20,000 ohms max

90 volts
I,3  volts
15mA

12,500 micromho§
33

300 ohms

1   Trlode No.  I  .hould be used a.  the  ground®d cathode  input  eectlon  of the  caacode ampll-
fier and Triode  No.  2  a.  the  gro`inded grid output Section.

2  in order not to exceed the mainun pomiBslble plate voltage when the ca.code amplifier le               `+
controlled, lt 1& nece8.any  to u3e  a  voltage divider for the  ghd of the  grounded grid  eectlofi
With  grid current bla8ing for the  gro`]nded cathode  8cction  the plate  voltage acroBB  this
8cctlon ehould not be more than  75  volt.  ln the  uncontrolled  condition.

R.vl.ed 9/6o



6DJ8/ECC88
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6DJ8/E0088
TF?ANSFEFI    CHARACTERISTICS
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AMP[R[X  TUBE  TYPE   6DL4
TENTATIVE  DATA

The  Amperex  6DL4/EC88 is  a  single  triode  for use  as  an  RF  gromded-grid
amplifier in UHF  tuners for television receivers.

Low output capacitance permits  the design of a hither impedance  plate
circuit,  so that higher gain may  be  obtained.  Due  to  the higher RF  gain,  sigral-
to-noise ratio is reduced.

The  6DL4/EC88 also features reduced oscillator radiation  because of  an
improved pinning  sequence.  Very effective  shielding  of the plate  and  cathode  by
the  grid  is obtained,  and  even the  most stringent radiation restrictions  can  be
met without  special  requirements.

-

J+

PINCONNECTI_02ys
I  .GF?I D

2 .CATHODE
3 ,GRID
4 . HEAIEFl
5 . H E A:I E Fl
6 . G Fl I D
7 .GFl'D
8 .PLATE
9 .GRID

GENERAL  CHARACTERISTICS

MECHANICAL

Maximum Dimensions
Bulb
Base

ELECTRICAL

Heating
Heater Voltage
Heater Current

Direct lnterelectrode  Capacitances

Plate  to Grid
Plate  to Cathc]de
Plate  to  Cathode  +  Heater
Grid to Cathode
Grid to Cathode  +  Heater

See  outline  drawing
T6l/
Noval

parallel  supply
6.3 volts
165  rna

Without  External         With  Extemal£
Shield                            Shield

1'7  pf

0.055  pf

3'8 pf

1   hside diameter  0.874  inch

'2/62



6DL4
Maximum Ratings,  Design Center Values

Plate Voltage (Zero Plate Current)
Plate Voltage
Plate Dissipation
Cathode Current
Negative  Grid Voltage
Grid Circuit Resistance  (RK  = 100 ohms)
Heater to  Cathode Voltage

Typical Chaiactetistic s

Plate Voltage
Cathode  Resistor
Plate  Cu.rrent
Transconductance
Amplification  F actor
Noise Figure
Equivaleot Noise Resistanc£
Series  Resonant  Frequency

:::(::::::3::)
Negative  Grid  Voltage  for 1g  =  +  0.3  4a (Eb  = 0)
Power Gain  (BW  =  15  Mc)

at  500  Mc
at  850  Mc

Backward  Attenuation  (BW  =  15  Mc)
at  500  Mc
at  850  Mc
at  700  Mc  (maximum attenuation)

Maximum Noise  Figtlre  (850  Mc)

550  volts
230  volts

2 watts
13ma
50  volts

1  megohm
100  volts

160 volts
loo  ohms

12.5  rna
13,500  4mhos

65
10db

240  ohms

I,700  Mc
1,000  Mc
- 1,3  volts

12.8  db
12.0  db

28db
29db
34db
lldb

2   Measured between a  point on the  relevant tube  pin  close  to  the  tube  bottom,  and a
point,  close  to the  relevant  pin,  on a  metal reference  plane  placed against the  tube
bottom.  The  tube  is  screened by a  metal  cylinder  (int.  diam.  0.874 in.) placed upon
the  metal reference  plane.

All pins,  except the  relevant one, are  cormected to  the  reference  plane  with a neglig-
ible  impedance.

12/62
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AMp[R[x  TUBE  Tvp[  6DX8/ECL84
TENTATIVE DATA

-`    The Amperex 6DX8/ECL84 is a triode-pentodc with  separate cathodes.  The triodeI    is designed  for use in circuits  for keyed  AGC,  sync-separation,  sync-amplification

and noise  suppression.  The peatode is designed  for use  as  a video output tube.

-,

EiLi=

E'9-/

GENERAL CHARACTERISTICS

MECHANICAL

Bulb
Base
Outline
Dimensions

ELECTRICAL

Heating

Heater voltage
He ate[ Current

Direct lnterelectrode Capacitances

Triode Section

hput
Output
plate to grid
Grid to heater

Pentode Sectiofl

Input
Output
Plate  to grid No.  1

Between Triode and Pentode Section

Plate of triode to grid No.  1 of Pentode
Grid of triode to grid No.  I  of pentode

3/61

T 6|/2
Noval,  E`J-1
6-3
see outline drawing

indirect  by AC or DC
parallel  supply

6.3  volts
720 rna

3'8 pf
2.3  pf
2.7 pf

< 0.I  pf

8.7 pf
4.2  pf

< 0.I  pf

0.01  pf
<  0.01  pf

1'



6DX8/ECL84
Marimum Ratings,  Design Center Values

Triode Section

Plate voltage (cu(off condition)
Plate voltage
Peck plate vol(age

(Plate  cuf'refit 0.1  rnA)
Plate dissipation
Cathode curent
Cathode-beater voltage

Marimum Ratings,  Design Center Values
Pentode Section

Plate voltage (cutoff condition)
Plate voltage
Plate dissipation
Grid No.  2 vol(age (cutoff condition)
Grid No.  2 voltage
Grid No.  2 dissipation
Cathode Current
Cathode-heater voltage

Typical Characteristics
Triode Sectiofl

Plate Voltage
Negative grid voltage
Plate current
Transconductance
Amplification factor
Negative grid voltage

(Grid current  = + 0.3 4A)

Typical  Characteristics
Pentode Section

Plate Voltage
Grid No.  2  voltage
Negative grid No.  1  voltage
Plate current
Grid  No.  2  c`irrent
Transconductance
lnternal pla(e resis(ance
Anplificadon Factor Grid No.  2,

Grid  No.  1
Negative Grid No.  1  voltage

(Grid No.  1  current  = + 0.3  HA)

550 volts max
250 volts max

600  volts max 1
1  watt max

12  rnA  max
2cO  volts max

550 volts max
250 volts max

4  watts fnax
550  volts max
250 volts max
I.7 watts max
40 rnA  max

200 volts max

200 volts
I.7 volts

3mA
4cOO mic[omhos

65

1,3  vol.s

170                 200                 220  volts
170                 200                 220  volts
2.I                  2.9                  3.4  volts

18                     18                     |8  rnA
3.0                    3.0                    3'O  rnA

11,000           10,400           10,000 micromhos
loo,000        130,000        150,000 ohms

36                    36                    36

I.3                   1.3                   1.3  volts

1   Put..  duretlon  |87. max of a  cycle with a maximum of  18 mlcrooecond8.

12 3/61
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6DX8/ECL84
Typical Operation

Pentode Section as Video Output Tube

Supply voltage = Grid No.  2 voltage
Plate load resistance
Negative grid No.  I  voltage
Plate current
Grid No.  2 current
T[ansconductance

170              200          220 volts
3000            3000        3000 ohms

2               2.8           3.3  volts
18                  18              18 rnA

3.2                3.I            3.I  rnA
10,400        10,OcO        9700micromho§

Maximum Circuit Values

Triodc Section

External resistance between grid and ground
(fixed bias)

External resistance between grid  and ground
(self bias)

Cathode-heate[ resistance

Pentode Section

Eltemal resistance between grid and ground
(fixed  bias)

External resistance be(ween grid and ground
`(self bias)

Ca(bode-h eater resistance

3/6'

I  Degohln max

3 megohms max
20,000 ohms max

1 megohm max

3  megohm§ max
20,000 ohms max

13



6DX8/ECL84
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TFIANSFER    CHARACTERISTICS
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TRANSFEFI    CHARACTERISTICS

TFIIODE    SECTION
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AMPEREX TUBE TYPE  6E04

The 6EC4 is a damper diede for use in horizontal deflection circuits Of

color rv receivers.

PIN   CONNECTIONS

MECHANICAL

Base
Dimensions

ELECTRICAL

GENERAL CHARACTERISTICS

ma8noval
see outline drawing

Heating1

Heater  Voltage
Heater Cfurrent
Interelectrode Capacitances

Plate to Cathode Capacitance
Cathode to Heater

MAXIMUM RATINGS

indirect by AC or n=,
series supply.

6. 3 volts
2.1 anps

13.5  pf
3.7  pf -

Ei]

Eiil

ZEE

Peak  Plate to Cathode Voltages
Plate Current
Peak  Plate Current
Plate Dissipation
Peak Catliode to Heater  Voltages
Diode Resistance at Plate C`irrent = 440 rna

5600 volts
440 rna
800 rna

11 watts
6300 volts

45 ohms

should be  100 ohms.   This resistance may ent-irely or partially consist of the hot
resistanc,e of a part of the heater chain.a  Maximum pulse duration is 22% of one cycle and  18  usec.

1

8/65

The  minimum resistance between aLny  heater pin Of a heater chain and the  supply
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AMPEREX  TUBE  TYPE  6ED4/ED500

TENTATIVE  DATA

ATieor?epee::::o6nEr=:/e:v¥r:]Sashuntsfabnlzertriodedesignedforusein

A
MECHANICAL

mmensions
Erase

ELECTRICAL

PIN   CONNECTloNS

0-34 I .56 MAX

OJ6[MIN

I I +.0!

4.193
I4.5:MAIMAX

1111111

GENERAL  CHARACTERISTICS

see outlihe drawing
maLgnoval

Heater Supply

Heater  Voltage
Heater  Chrrent

MAHMUM  RATINGS  (DESIGN CENTER

indirect AC or DC
series  supply

6.3 volts
350ma

-  uless noted)

Eiii=

Plate  Voltage
Plate Chrrent
Plate mssipation
Plate  mssipation (absolute limit)
Negative  Grid Voltage
Grid Circuit Resistance
CaLthode to  Heater  Voltage

Cathode  Positive
Cathode  Negative

25, 000 volts
1.5  rna
30 watts

1450o%altg21
5  megohms

400  VDC  +  250  VAC
250 volts

1.   Permissible only during short periods;  in total,  up to a maximum of
10% of tne operating time of the tube.

2.   Diring set warm-up,  440 volts  maximum.
Pr ecautions :

4/66

X-ray shielding may be required to give protection against
excessive radiation.

(OVER)



6ED4/ED500
TYPICAL OPERATING CHARACTERISTICS

Plate  Voltage
Grid Voltage  Change for a  Plate  Current

Change of  0.1  to  1.5  rna
Negative  Grid  Voltage  (Ip  =   100 Ha)

25' 000  volts

<11  volts
18  to  40 volts

u`

ZE

V

4/66
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AMPEREX TUBE TYPE   6EH7

TENTATIVE DATA

The  Amperex 6EH7/EF183  is  a frame grid remote  c.ut-off pentode designed  for
use  as  an IF  amplifier in television receivers. Its high variable transconductance
with  low interelectrode  and feed-back  capacitanc.e  enables the construction of
simplified  broad  band  amplifiers  with high  stability.  The higher gain  per  stage in
many instances reduces the number of tubes required in  the television IF  strip.

GENERAL  CHARACTERISTICS

MECHANICAL

Bulb
Base
Dimensions

ELECTRICAL

Cathode
Heater voltage
rleater current

Direct lnterelectrode Capacitances

Input
Output
Plate to Grid No.  1
Grid  No.  1  to  Grid  No.  2

Revised  io/62

T6%
E9-1

see outline drawing

coated,  unipotential
6.3  volts
300  rnA

9'5  pf
3pf

0'0055  pf
2.8 pf



6[H7
Maximum Ratings,  Design  Maximum Values

Plate Voltage  (Zero Plate Current)
Plate Voltage
Plate Dissipation
Screen  Grid  Voltage  (Zero  Grid  Current)
Screen  Grid  Voltage
Screen  Grid Dissipation
Cathode  Current
External  Resistance  betweefl Control

Grid  and  Ground
Heater-Cathode  Voltage
Negative  Grid  No.  1  Voltage

(Grid  No.  1  Current  = +  0.3  4A)
Peak  Negative  Grid  No.  1 Voltage
Grid No.  3  Series  Resistance

Typical  Characteristics

Plate Voltage
Grid  No.  3  Voltage
Screen  Grid Voltage
Control  Grid  Voltage
Plate  Current
Screen  Grid  Current
Transconductance
Internal  Plate Resistance
Input  Resistance

(i  =  40  mc)
Equivalent  Noise  Resistance (f  = 40 mc)

Typical  aperation 1

550  volts  max
250  volts  max
2.5  watts  max
550  volts  max
250  volts  max

0.65  watts  max
20  rnA  max

1  megohm  max
150  volts  max

-1.3  volts  max
50  volts  max

50'000  ohms

200  volts
0  volts

90  volts
-2 volts
12mA

4.5  rnA
12,500micromhos        u

0.5  megohms
13,000  ohms

490  ohms

Min                              Typ                           Max

Plate  voltage                                           170
Screen  Grid supply  voltage                170
Grid  No.  3 Voltage                                       0
Screen  Grid  series                             15,000

Resistance

Negative control Grid      ~~
Voltage                                         I.8             7.5

Plate  current                                 14            2.7
Transconductance                14, 000         700

200                           230     volts
200                           230     volts

0                              0     volts
24,000                     39,000     ohms-
2           9.5            2.I            12  volts

12            2.7          10.5          2.4  rna
12,500       62010,600         500micromhos

1   Operation  with  cathode  biag  resistor and/or screen grid resistor is recommended.

Revised  10/62
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AMPEREX TUBE TypE   6E I 7

iiEI

ZiE=

Eii=

TENTATIVE  DATA

The Amperex 6E]7/EF184 is  a frame grid  sharp cut-off pentode designed for use
as  an IF  amplifier in television receivers.  Its high transconductance with low
interelectrode and feed-back capacitances,  enables the construction of  simplified
broad band amplifiers having high  stability.  The higher gain per  stage in  many
instances reduces the number of tubes required in the television IF  strip.

PIN   CONNECTloNS

GENERAL  CHARACTERISTICS

MECIIANICAL

Bulb
Base
Dimensions

ELECTRICAL

Cathode
Heater  Arrangement

Heater Voltage  (ac or dc)
Heater Current

Direct lnterelectrode Capacitances

hput
Output
Plate to  Grid No.  1
Grid  No.  I to Grid No.  2

Rev]Scd  10/62

T61/
E9-I

see outline drawing

coated,  unipotential
parallel or series

supply
6.3  volts
300  rnA

10pf
3pf

0.0055  pf
2'8 pf



EHm
Maximum  Ratings,  Design  Ceflter  Values

Plate  Voltage  (Ib  = 0)
Plate  Voltage
Plate Dissipation
Sc.reen  Voltage  (Ib  = 0)
Screen Voltage
Screen Dissipation 1
Cathode Current
External Resistance  between  Control  Grid

and  Ground
lie ater-Cathode  Volt age
Negative  Grid  No.  1  Voltage

(Grid  No.  1  Current  = +  0.3  #A)
Peak  Negative  Grid No.  1  Voltage

Typical  Operation 2.3

Min.                     Typ.

Plate Voltage
Grid No. .3  Voltage
Screen  Grid Supply  Voltage
Screen  Grid Resistor
Negative Control  Grid  Voltage
Cathode  Resistor
Plate Current
Screen Grid Current
Transconductance
Iflterflal  Plate  Resistance
Amplification  Factor of Grid

No.  1  with respect  to  Grid
No.2

Input Resistance (40 mc)
Equivalen¢ Noise  Resistance

(40  fne)

Negative Grid No.  I  Voltage
(Grid  hfo.  1  current  = + 0.3  4A)

Eb=0

170                        200
00

170                        200
07.5
22.5

140                         140
1010

4.1                           4.1

550  volts max
250  volts max
2.5  watts  max
550  volts max
250  volts max
0.9  watts max
25  rnA  max

1  megohm max
150  volts max

1.3  volts max
50  volts max

Max,

230  volts
0 volts

230  volts
15  kohms
3  volts

140  ohms
10ma

4.1  rna
15,600                15,600                15,600  ricromhos

330,000              510,000              680,000  ohms

60                         60                         60
9,500                   9,800                 10,000 ohm.s

300                       330                       350 ohms

-i,3 volts

1   During -heating-up period not  exceeding fifteen seconds  this  value  may be  max.1.5 W.
as  the  values  of Ec2 specified  under  operating characteristics  Pc2 will not be  exceeded.

2   Operation with cathode  bias  resistor  is  recormnended.

In oz.der to ensLre  a  goocl  performance  with respect to  cross-modulation and  microph`ony,
the  6EJ7/EF184  should not  be  used  in circuits  with automatic  gain control.

For such applications  a  tube with a  variable  amplification factor  such as  the  Amperex
type  6EH7/EF183  is  recommended.

Revised  10/62

u

-

`-



6EJ7

-
R®,ifed  ]o/62

I .I 11
11 '01 11
11 lF=`,I 11
11 I 11I. GRI D „a. 3 VaL:TAG E` a VOL7'S S,a / i_ i i J> 11
11

=`,
a a S ®' 11

11 a, 11

'`  ``
I 11

11
11 J /

k
J 11

11
/ 11

J / 11I. .I
'u •1

11
/, 11

11 ' / J 11
„ „C t22 aa tI / Ra I 11

7-PANS DU C T4 OS 11` 11/ .I
11 11 J •1•1/ •1

11
00 11

11/
/ 11

11I. 11 / 11
' a 11/ /I. / 11/ / / 11

1 / II. 11
/

11 .I
I, •1r., I

11 I J' 11
2

_aLlaa / I
I / 11
I

/ 6o`o / / I•1
I .8 a00 .

I I
I I..4

Ti2qo
I

IE=
IE=I I

I . .5 -4 -3 -2 / a

GRID   NO. I  VOI_IAGE( VOI:TS)

FIGUF.E   I -AVEFIAGE   CHAFIACTERISTICS



Him

4

SCREEN     CHARACTERISTICS

I I 11 I I I I I I I I I I I

I I 11 I I I I I I I I I I I

GP'a rro. 3 VOLI:
'AGE a V ' 7_S

P5 i Li i i
9/S

r+ / J J
J J J+uJ

//I
J

/
'

J
a,J

/

At{
st J`J

I
I /

• / J
J

J

/
I

J

/
/

/ /
/

/

/

/

-4                    -3                   -2                    -I                      0

GFtlD  NO.I    VOLTAGE(VOLTS)

FIGUFIE    2-GFIID  NO.  2   CHARACTERISTICS

Revised  10/62

I-



AMPEREx  TUBE  TypE  6En5

EiEI

EiE

Eiil

The  Amperex 6ER5  is  a miniature  frame grid  shielded tfiode with remote cut-off.
It  is  especially designed for  service  in VHF  tuners for television receivers  and
is  coatrolled `for  low noise  figure  at  220  Mc/s  and  operation  at  low  supply  volt-
ages.

A  high transconductance  and input impedance give the 6ER5  a very high grin
bandwidth  product,  and  the remote  cut-off insures low intermodulation distortion.
The two cathode pins  serve the  purpose of insuring low lead inductance  and  a
separately  connected  shield reduces direct grid  to plate  capacitance to simplify
neutralization.

5-2

GENERAL  CHARACTERISTICS

MECHANICAL

Bulb
Envelope

~      EIA BasingDesignation
Base
Mounting  Position

ELECTRICAL

Cathode

Heater  Characteristics

Ileater  Arrangement
lleater Voltage
lleate[  Current

R®vis.d  6/60

coated,  unipotential

parallel  supply
6.3  volts
180  rnA

11



6ER5

Direct lnterelectrode  Capacitances

Input
Ouput
Grid to Heater
Plate to Cathode
Cathode (o Grid
Cathode to I.leater
Plate  to Grid

Maximum  Ratings

Supply Voltage
Plate Voltage
Negative Grid Voltage
Grid Circuit  Resistance
D-C  Cathode Current
Heater Cathode Voltage
Heater Cathode  Resistance
Plate Dissipation

Typical Characteristics

Plate Voltage
Grid No.  I Voltage
Plate Current
Transconductance
Amplification  Factor
Negative  Grid Voltage  (S  = 500 micromhos)
Negative Grid  Voltage  (S  =  100  micromhos)

Cross Modulation

A-C Input Voltage
A-C Input Voltage
A-C Input Voltage

without                           with
eztemal  shield          external  shield

4.4
3.0

0.28 max                         0
0.24
3.I
2.5

0.38

10g500 hicromhos) 1
500 microninos) 1

550 volts
250 volts
50 volts

1  megohm
20mA

loo volts
20.000 ohms

2.2 watts

200 volts
- I.2 volts

10mA
10,500 microchos

80
3,8 volts
5,6 volts

loo mv rms din.
100 mv rms

micromhos) 1                     100 mv rms  min.

HJ.i ntur
HJf

12 Revl.®d  6/60
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6[R5

CONTROL  CHARACTERISTICS

TRANSCONDUCTANCE    (  MICRO`MHOS  )

PLATE   CUF}FtENT    (:MILLIAMPERES)
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AMPEnEx  TUBE  TypE   6ES8

Eil

-

TENTATIVE DATA

The  6ES6 is  a high performance frame  grid  twin triode  with remote cut-
off chafacteristics.  It is designed for  use  as  a low noise  cascode  tube  in pre-
mium television tuners. The  remote  cut-off feature has  been designed  so  as  to
reduce  intermodulation under  strong  signal conditions,  while  allowing extremely
sensitive  performance  of the  tuner  in weak  signal  areas.

PIN   CONNECTIONS

I . PLATE,  Tf]IODE 2

2. GR I D,  Tfl loDE 2

GTi  3. CATHODE,  TRIODE2
4. HEATER
5. HEAT Ef]

6. PLATE,  Tf]loDE  I
I(Tl    ;:G;iD,-+RiobE-I  -

8. CATHODE,  TBloDE
9L  INTERNAL  SlllELD

)GFtouNl)ED

GRID

OUTPUT
SECTION

GENERAL  CHARACTERISTICS

MECHANICAL

Cathode
Base
Bulb
Outline
Base  Connection
Mounting Position

ELECTRICAL

Heater Characteristics

Heater  Arrangement
IIeater Voltage
Heater Current

Revised 2/59

coated,  unipotential
E9-1

T6%
6-7

9DE
any

parallel supply        -
6.3 volts
365  rnA

•1



6ES8
Direct lnterelectrode  Capa citan,ces

Cirounded  Cathode Section

Plate  to  Grid
~  Grid to (Cathode  +Heater  +Shield)
-Plate to (Cathode  +Heater  +Shield)

=    Gridto Heater
Grounded  Grid Section

Plate  to  Grid
~  Cathode tc) (Grid  +Heater  +Shield)
-Plate to (Grid  +Heater  +Shield)

Cathode  to Heater
Plate  to  Cathode

Between Sections

i   Plate to  Plate
~  Grid (Grounded Cathode Section) to Plate

(Grounded  Grid Section)
Characteristics  (each section)

plate  Voltag?
=    Grid voltage

Plate  Current
Transconductance
Amplification  Factor

i    Plate Resistance
Maximum Ratings  (each section) 1.  4

without
external  shield

1.9

3.5
I.7

< o.28

with
external  shield

1.9   quf
3.5   qu£
2.3   Jqu.I

<  0.2.8    HJ.i

1.9    PJJ,i
6.0    lJfJ,i
4.0    IJprt
3.0    AV-I

0.17     lqu.I

<0.01S    Fqui

< o.004                              < 0.004    /(fJ,f

Plate  Voltage,  Cutoff Condition
Plate  Voltage
Cathode  Current
Negative  Grid  Voltage
Plate Dissipation
Grid Circuit  Resistance  (groundecl  grid  section)
Grid Circuit Resistance  (groundecl  cathode  section)
Heater  to  Cathode  Voltage  (grounded  cathode  section)
Heater-to  Cathode  Voltage 2 (grounded  grid  section;

cathode  positive  with respect  to  heater)
Circuit Resistance  between Cathode  and Heater

(grounded  cathode  section)

Typical  Operation

90   volts
-1.4   volts

15mA
12,500   micromhos

34
2500   ohms

550   volts
130   volts
22mA
SO    volts

1.8   watts
0.S   megohm

i   megoha
S0   volts

|SO   volts
20,000   ohms

in a  caBcode  circuit  with  the  grid  of the  output triode  connected to a  Voltage  divider.
Plate  Voltage  (2 tubes  in  series)
Plate  Current
Transconductance
Noise  Figure  in  a Tuner (200 Mc/a)
Grid  Voltage  (Transconductance  = 12S micromho8)
Grid Voltage (Transconductance  = 625 micromhos)
Vin  for  K  = 17o  (Transconductance  = 125  micromhos)3

180    volts
15mA

12.500   micromho8
6.5   db
-9   volts
-5   volts

SOO   mv

1 It is  necessary to  use  a voltage  divider for the  grid of the  grounded  grid section in  order
not to  exceed the  maximum permissable  ariode  voltage when the  cascode  amplifier iB
controlled.

2 I)C  component  130 V mar

3 K  = cross  modulation factor

4 I)es|gn Center

12

-,
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AMPEREX  TUBE  TVpE   6FG6/EM84

The 6FG6/EM84is  an indirectly heated tuning indicator with a built-in  amplify-
ing triode  for use in  beoadcast receivers  and tape  recorders.  The deflection
electrode has its own  base comection.  The indicating pattern is  a bar whose
length  varies with  signal  strength.

-

i-

i-

GENERAL  CHARACTERISTICS

MECHANICAL

Cathode
Overa'.I  Length
Seated Height
Diameter
Bulb
Base
Mounting Position

ELECTRICAL

Heater Characteristics

Heate. Alrallgement
Heater Voltage (ac o[ dc)
Heater  Current

coated,  unipotential
2-7/8   inch max.
2-1/2   inch max.

7/8   inch max.
T6%
E9-I
Any

parallel  supply
6.3   volts
270   rnA

NOTES

1.   Lenglh of dark  per. of pat.em  (L)  =  0.8  ± 0.2 Inch  a.  Fig  =  3 meg®hm,  Eec  =  0  rolls
= 0.95  ± 0.2  illcH  a. Rg  = 0 ohms,  Eec  = 0  rolls



6FG6/EM84

Ch aracteri stic s (Ray-Cofltrol  Electrode Connected to Plate

Supply Voltage
Voltage  at target
Series  resistor of ray-control

electrode  and plate of triode
Grid resistor 1
Grid  supply  voltage
Current  to ray-control  electrode

and plate of triode
Current to target
Length of dark  part of pattern
Negative grid voltage

(Ic  =  +  0.3  uA)

Ratings (Design  Cetiter Value)  `

Plate dissipation of triode
Supply voltage of ray-control

electrode
Voltage of ray-control  electrode
Supply  voltage of target
Voltage of targe(
Voltage of target
Cathode current
Grid Resistor
Voltage  b.etween heater  and

cathode
Bulb temperature

250                        volts

250                       volts

0. 47                       megohm
megohm

0-                            -22

0.45                               0.06     rnA
1.6     rnA

0    inch
I. 3                       volts max.

waitts max.

volts max.
volts max.
volts max.
volts max,
volts min,
rnA max,

megohm mar

volts mar.
Oc max,

NOTES

1.  Lengtli  of  dark  par.  of pattern  (L)  =  0.8  ± 0.2  inch  a.  Rg  =  3  meg®hm,   Eec  =  0  volts
=  0.9S  ±  0.2 inch  a.  Rg  =  0 ohms,  Eec  =  0  rot.a

-
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6FG6/EM84
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AMPEREX TUBE TYPE  6FY5
TENTATIVE DATA

The Amperex 6FY5 is  a miniafurc frame grid  shielded triode  with remote cut-off
lt is  especially desigaed  for  service ifl VHF tuners for  television receivers  and
is cofltrolled for low aoise fig`ire  at 220 Mc/s and operation  at low  supply vol-
(ages.

A high transconductance and input impedance give the 6FY5  a very high gaia
bandwidth factor,  and the remote cut-off insures low iflte[modulation distortiofl.
The two cathode pios  serve the p`irpose of insuring low lead inductance and  a
separately connected  shield reduces direct grid to plate capacitance to simplify
neutralization.

e-2

GENERAL CHARACTERISTICS

MECHANICAL

Bulb
Outline
Base
EIA  Basiag Designation
Mounting Position

ELECTRICAL

Cathode
Heater
Heater Voltage
Heater Cunent

Direct lnte[clectrode Capacitance s
Without

E=temal Shield

Input
Output
Grid to IIeater
Plate to Cathode
Grid  .o Cathode
Cathode to Heater
Plate (o Grid

4.75
3.3

0.28 max
0.25

3.2
2.5

0.50

coated, unipotential
parallel supply

6.3  vol(s
200 rnA

With
Extcmal Shield

4.75  ppr£
4.3  IJJLf

0.28 quf mal
0.21 #f
3'2 quf
2.5 #f

0.48 MLf

11



6FY5
Maximum Ratings, Design Center Values

Plate Voltage
Plate Voltage (Zero  Plate Current)
Plate Dissipation
Cathode Curent
Negative Grid Voltnge
Grid Circuit Resistance
Cathode-Heater Voltage
Cathode-Heater Circuit Resistance

Typical Operation

Plate Vol.age
Negative Grid  Bias
Plate Current
T[ansconductance
Amplification  Factor

12

200 volts  max
550 volts  max
2.2 watts  max
20 rnA max
50 volts  mar

1 megohm Pal
loo volts max

20,000 ohms max

135              135              135
1             3.I                 5

11

13.000            625            125
70

135  volts
4.5  vol.s
0.1  rnA
-    microndos

ZE

R.vi.ed io/6o



AMP[R[X  TUBE  Typ[   6G85

TENTATIVE  DATA

The 6G85  is  an all-glass  beam power pentode designed for use in horizontal
deflection output  stages of TV receive[so lt features a large plate to  screen
grid current ratio,  because of the unique .'Cavitrap"  anode construction. The
6G85 has  an enlarged noval base:  the magnoval  base.

E=

-

.-,

PIN  CONNECTIONS

92        i?GR%NN°&',
34fHAErrff:HroEDRE,GRIDNo.3

k,g3     9|GERf iFENRo.2

7.GRIDNO.2
8.CATHODE,GRIDN03
9.INTERNAL

CONNECTION
CAP-PLATE

-L=

i!(.,("",',I,",I);

GEN ERAL  CHARACTERISTICS

MECHANICAL

Top Cap
Base
Dimensions
Mounting Po sition

ELECTRICAL

Heating
Heater Voltage (AC or  DC)
Heater Curent

3/61

EIA C  1-2
magnoval,  E9-23
see outline drawing
any

parallel supply
6.3 volts
I.38 anps

11



EEEE

Maximum Ratings,  Design Maximum Values

DC Plate Voltage
Peak Positive Pulse Plate Voltage
Sere en-Grid Voltage
Averarge Cathode Current
Plate Dissipatiofl
Screen-Grid Dis sipation
Control-Grid  Circuit Resistance

(Wi.h Drive into Grid Current)
(Horizontal Output Applica.ion Only)

Control-Grid  Circuit Resistance
(Without Grid  Current)

H eater-Cathode Voltage
Heater Negative with Respect to Cathode

DC
Total DC and Peak

Heate( Positive with Respec( to Cathode
DC
Total DC and Peak

Typical Chafacte[istic s
(Instantaneous Values 1)

Plate Voltage
Screen-Grid Voltage
Cofltrol-G[id Voltage
Plate Curren(
Scfeen-Grid Ctifrent

275  volts max
7700 volts max
275  volts max
275  rna max
see figure  1
see figure  1

2.2 megohms  max

0.5 megohms max

125 volts  max
250 volts max

125 volts nan
250 vo`lts  max

75 volts
200 volts

-10 volts
440 rna

37ma

1   Not to be te8ted under DC  conditlon8.

12
-___

3/6'
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EHITE
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E=

Operating Cbaractefistic s

Stabilized Circuits (Operation  Above the Knee)

Supply Voltage
Minimum Value of

170                               200

Screen-Grid  Resistor 2                     1.2                              1.5---_-
Screen-Gridvoltage               110130150130150170

2 30             volts

2.2              kohmsi-volts
Plate Voltage at End
of scans                                      50       55       59       55       59       63       61       65       70volts

Control-Gfid Voltage
at End of scan4                            -10                         -10                        -10            volts

Peakplatecur[ent5             150     210     270     210     270     330     300     360     420mA

Non Stabilized Circuits (Drive  Below the Knee)

Supply Voltage
Minimum Value of Sc.een-
Grid Resistor

\   Control-Grid Voltage
at  End of Scan +

Peak Plate C`urent 5

170                              200

2.2                               2.2

+I+i
200                             250

230             volts

2.2             kohms

+  1             volts
320              rnA

2::8esfvue°tBe:revea::£da::Bt:£epamtiinonindTrinv:lie::::E:pwphefer?a:.rerequlredtopreventmex-

~    8   These values refe. to nominal line voltage. At a line voltage 10% below nominal the
tube will 8tlll opemte above the knee.

+  The minimurn required control-grid  voltage  for cutroff during the  flyback  i8  -120 volts.

5   To allow for tube  Spread,  deterioration during the life  and line voltage  10% below
nominal,  the Specified values for peak plate  current Should not be exceeded at the
Specified condltlons for a nominal l`ine voltage.

3/6' 13



6G85

MAXIMUNI PERMISSIBLE    SCREEN-GFIID   DISSIPATION  AS
A FUNCTION  OFTHE PLATE    DISSIPATION

C2
IZ3

`

a.

i>

A E F P fi' SS/8i I a
A 71 a

I

5                                  10                                  15                                20

PLATE    DISSIPAIION     ( WATTS)

FIG.  I

The area bounded by the axes and the design-center curve gives the design-center
limiting values,  which Day not be exceed with  average tubes, average components
and at nominal line voltage.

The  area bounded by the axes and the design-maximum curve gives the design-
maximum limiting values,  which may not be exceed with average tubes under the
most unfavofable conditions..

14 3/61
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6G85
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AmpEREx  TUBE  TypE  6G85A

TENTATIVE  DATA

r`\      The 6G85A is an aLll-glass beam power pentode designed for use in horizontal
deflection output stages of TV receivers®   It features a large plate to screen
gI.id current ratio,  because Of the unique  "Cavitrap" anode construction.   The
6G85A has an enlarged noval base:   the magnoval base.

plN coINNEai_cue

92        ±5GR#RDNR'|

Zf#Eir4ff|EDRE.GRIDNo.3

Eiiil

ill

MECRANICAL

TOp Cap
REe
mmeneions
Mounting Position

ELECTRICAL

A,93    8ZGEFfl4|E%.2
7 .GRID NO.2
8.cA:"oDE.caiDNo3
9.INTEFINAL

CONNECTION
CAP-PLATE

GENERAL CHARACTERISTICS

Heating
HeaLter  Voltage  (AC or  DC)
IIeater  Current

4/eJrl

EIA C   1-2
magnoval,  E9-23
see outline drawing
any

parallel supply
6. 3 volts
1.38 amps



6G85A

hfaximum Ratings,  Design lfarimum Values

DC Plate  Voltage
Peak Positive flilse Phte  Voltage
Screen-Grid Voltage
Average  Cathode  Current
Plate Dissipation  (See  Figure  1 )
Screen-Grid Dissipation  (See  Figure  1)
Control-Cirid Circuit Resistance

Oh/ith Hive into Grid Current)
(Horizontal Output Application Only )

Control-Grid Circuit Resistance
twithout Grid Current)

Heater -Cathode  Voltage
Heater  Negative with Respect to  Cbthode

DC
Total DC and Peak

•Heater  Positive with Respect to  Chthode
DC
Total DC and Peak

Typical Characteristics
(Instantaneous  Valuesl )

Plate  Voltage
Screen-Grid Voltage
Control-Grid  Voltage
Plate Ctrrent
Screen-Grid Current

275 volts  max.
7700 volts max
275 volts max.
275 rna mx

22®5  watts
6 watts

2.2 megohms  max

0.5  megohms  max.

125  volts  max®
250 volts max.

125  volts  maLx.
250 volts  maxo

75 volts
200 volts
-10 volts
440 rna
37ma

]Not to be tested under  DC conditiolis.

4/67
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6G85A

A

iii

•-,

Opefa(ifLg Chmctc[i8.ics

Stabilized Circuits (Operation ^bovc the Knee)

Supply Voltage
Minimum Value of

170                              200

Screen-Grid Resistof 2                    `.2                             1.5_--_-
Screen-Gridvoltnge               110130150130150170

2 30              volt §

2. 2             kohDsia-volts
Pla(e Voltage at  End
of scan3                                       50       55       59       55       59       63       61       65       70Vol.§

Control-Grid Vol(age
at End of scan 4                           -10                        -10                        -10            volts

Peakpl®.ecrmcnt6            150    210     270    210     270     330     300     360     420mA

Nod Stabilized Ci.cults (Drive Below the Knee)

Supply Vol.age
MiniD`im ValtLc of ScieefL-
Grid Resistor

Control-G[id Vol(age
at End of Scan .

• Peak Plate C`ureDt 5

170                              2cO

2.2                               2.2

+I+I
200                            250

230             volts

2.2             kohms

+  I             vol,a
320              rnA

2=.rv:r=":u=d-=.TET=¥oninELve.tuthe::i:tq2pvpthenchad....~top.vcatm.[-
9  me.. velu.. ref.. to nonlnd Ilo. vote.g.. ^t . Ilo. .volt.fe 107. b.l®v nomln-I th.

tot}. vlll .tlu op.I-I. .bo.. th. he®.
•  in. dininqu. requheed cqitrol+d volt.8e for cut®ff d`irln-th. nyt-c* I. L120 volt..
6  To .uov fo. tube .f]a..a, a.teflof.tlon d`irfuf th. llf. erid lh. volto.. 107. b.low

noch.I. Ih. .peclned v.lu®. fo. pe.I pl.t. aif.mt .hould not be .Ic.eded .t d-.
•p.cln.a condltlob. ron . n®mh.I nn. volt ....

4/eJr'



6G85A

mximuni Permissible Screen-Grid mssipation As
A F\inction Or  The Plate mssipation

g
11-

)

I

Ci
C\ <

I
I

IA aF a S a a IE
I 71

I

a                              5                              10                              15                             20

PLATE    DISSIPATION     ( VIATTS)

Figure 1

The area bounded by the axes and the d,esign-center curve gives the design-
center limiting values,  which may not be exceeded with average tubes,
average components and at nominal nne voltage.

The area bounded by the axes and the design-maximum curve gives the
design-marimum nmiting values,  which may not be exceeded with average
tubes under the most unfavorable conditions.
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AMP[R[X  TUBE  TYPE  6GJ7
TENTATIVE  DATA-

1

E=

The  Amperex  6GJ7 is  an  Ampliframe  triode-pentode  for  oscillator  mixer  service
in television  applications.  The  high  gin Amplifrane  triode  insures  stable oscillator
performance  even  at low  line  voltageso  The  Ampliframe  pentode  section  has  an  ex-
tremely high  conversion transconductance  of 4700  ¢mhos.

The  varying pitch  control grid makes possible  the  application  of automatic
gain  control  of  the  mixer,  whefl  the  tube  is  used  as  an  IF  Amplifier  in  integrated
UIIF -VHF  tuners.

PIN   CONNECTIONS

GENERAL  CHAR ACTERISTICS

MECHANICAL

Bulb
Base
Outline
Dimensions

ELECTRICAL

IJeating

I]eater  Voltage
Heater Current

Direct Interelectrode  Capacitances

T[iode Section

Plate to Grid
Grid to Cathode  and  Heater
Plate  to  all  except  GI

Pentode Section  (with external  shield)

Input
Output
Plate to Grid No.  I
Grid  No.  1  to  Grid No.  2

9/62

T6%
Noval  Eg-I
6-2
see  outline  drawing

Indirect by  AC  or DC
parallel  supply

6.3 volts
410  rna

Cpg
Ckh
Cout

Gin
Cout
Cpgl
Cg1-g2

1'8  pf
3'3  pf
1'7  pf

6.2 pf
3'5  pf

•009  pf
1'5  pf



Emri
Direct Interelectrode Capacitances  (Cont 'd. )

Between Triode  and  Pentode Sections

Triode  Plate to Pentode  Plate
Pentode  Place to  Triode  Grid
Triode  Plate  to  Pentode  Grid  No.  1
Triode  Grid  to  Pentode  Grid  No.  1

Maximum  Ratings,  Design  Maximum  Values

Triode Section

Plate  Voltage  (Zero Plate Current)
D.C.  Plate Voltage
Plate Dissipation
Cathode  Current
Grid Circuit  Resistance
Cathode-Heater  Voltage 1

Maximum  Ratings,  Design  iviaxiinum  Values

Pentode Section

Plate Voltage  (Zero Plate Current)
D.C.  Plate Voltage
Plate Dissipation
Screen  Grid  Voltage  (Cold  Condition)
D.C.  Grid No.  1 Voltage
D.C.  Grid  No.  2 Voltage
Grid  No.  2 Power  Dissipation 2
Cathode  Current
Grid  No.  1  Circuit  Resistance  (Automatic  Bias)
Grid  No;  1  Circuit  Resistance  (Fixed  Bias)
Cathode-Heater  Voltage 1

Typical  Characteristics

Tricrde  Section

Doc.  Plate Voltage
Plate Current
Mutual  Conductance
Amplification  Factor
Grid Voltage
Grid  Bias  for  Ici  = +  0.3  #a

600  volts
140  volts
I.8 watts
22ma

500 k ohms
Ilo volts

600  volts
275  volts
2.4 wat,s
600  volts

-50 volts
275  volts

0.55  watts
20ma

2.2  megohms
1  megohm

110  volts

\-/

loo  volts
15ma

9000 „mhos
20

-3 volts
~1.3voltsmax      '\~

1   The hum  should be  minimized  in intercarrier receiver applications  by  limiting the heater-
cathode  voltage  to  loo  volts  rms.  and  in AM receivers  to  SO  volts  rms.

2   When negative  control  grid bias  is between -i.S and  2.0 volts,  sci.een dissipation  is  limited
to  0.50 watts.  When this bias  is  greater than -2  volts,  maximum  screen dissirntion  is
0.36  watts.

9/62



Typical Characteristics

Pentode Sectiofl

a

EiiE:

D.C.  Plate Voltage
D.C.  Grid No.  2 Voltage
Plate Current
D.C.  Grid No.  2 Curreflt
Transconductance
Internal Plate Resistance
D.C.  Grid No.  I Voltage
Amplification  Factor,  Grid No.  2 to

Grid No.  I
Grid Bias  for Ici  = +  0.3  4a
Equivalent Noise Resistance

Typical Operation

Triode  as Oscillator

D.C.  Plate Supply Voltage
Plate Load Re sistaQce
External Grid to Cathode  Resistance
Plate Current
Oscillator Voltage (effective)
Transconductance (effective) 3

Pentode  Section  as Mixer

Plate Supply  Voltage
Plate Load Resistance
D.C.  Grid No.  2 Supply  Voltage
Grid No.  2 Resistance
D.C.  Grid No.  I  Supply  Voltage
Grid No.  I Resistance
Oscillator Voltage (effective)
Plate  Cu[fent
D.C.  Grid No.  2 Current
D.C.  Grid No.  I Current
Conver sion  T[ ansconductance
Input  Resistance  at  200 mc

Pentode Section  as  an IF  Amplifier

Plate Supply Voltage
Plate Load  Resistance
Grid  No.  2 Resistance
Grid  No.  1  Resistance
D.C.  Grid  No.  1  Supply Voltage
Plate Current
D.C.  Grid No.  2 Current
Transconductance
D.C.  Grid No.  1 Voltage  for Gin/100
Input  Resistance  at  (50 mc)
D.C.  Grid No.  2 Supply Voltage

HEH

Eb                      170  volts
Ec2                    120 volts
lb                        lo rna
lc2                      3.0  rna
Gin              I 1,000  /rmhos
rp           > 350,000  ohms
Eel              -1.2 volts

ffg2-gi       %55
Eel               -1.3 volts max
Rn                    1500

Ebb                  200                   200 volts
RL                  8200              12,000 ohms

I:g-k        10.0::            10.0:2:hams
Vosc                 4.5                     3.3 volts(eff.)
Gin                 3700                  3700  pmhos

Ebb                  200                    200  volts

::c2          2Z:8             4Z::::=:

B::1        27=°L:2           27'°°::opt:

3::c             :::                1.::oelgt:hm
Ib                          10                          9 rna
[c2                         3                    2.8 4a
lcl                %  10               %2.3  4a
Gin                 5000                 4700  #mhos

600                    600  ohms

Ebb                  200                   200  volts
Rp                   2700                  4700  ohms

:::1       27L¥.:          27'°°:%::t§hm
lb                            10                     12.5  rna
[c2                         3                    3.7 na
Gin              11,000              14,000  pmhos
Eel          LOTo:3            ioTo;:::L=:

Ebc2                200                   200  volts

3   Without  higher harmonica.

9/62
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I
AMpm[x TUBE Typ[  6GK5

The Amperex 6GK5  is  an  Anpliframe, gala controlled t[iode.  It is design-
JJ-      ed for use as an RF  anplifier in VHF television tuners.

PIN  CONNECTloNS

I.    CRTHOOE

2.    GRID  NO  I

3.   HEATEB
4.   HEATEB

5.   PLATE

6.   INTERNAL   SHIELD

7.   CATHODE

GENERAL CHARACTERISTICS

Eiliil

:-=EE¥EE

MECHANICAL

Bulb
Base
Outline
Basing
Mounting Position

ELECTRICAL

Cathode
Heating
Heater Voltage
Heater Current

Hefi:earte¥a+£on[::g(eD=SignMaximunvalue§)

Maximuni Heater to Cathode Voltage;
Total DC and Peak

Maximum Circuit Resistance Between
Heater and Cathode

Direct lnterelectrode Capacitances (Shielded)
Grid to Plate
Input
Output
Plate to Cathode
Grid to Cathode
Heater to Cathode
Heater to Grid

coated, unipotential
Parallel  supply
6.3 volts
ZOO  rna

5.3 volts rin.
7.3 volts max.

Ilo  volts

20 k  ohms

0.48 pf
4.7  pf
3'3  pf

0.180 pf
3'2 pf
2.5  pf

0.28 pf max

1  Equipment should be designed so that at normal  supply voltage the  tube will operate at 8
heater voltage  which deviates  less than plus  or minus  77o from the  specified nominal value.

5/62                                                                                                                                                      I



6GK5
Mamimum Ratings,  Design  Maximum Values

Plate  Voltage
Plate Voltage (Zero Plate  Current)
Plate Dissipation
DC  Cathode  Current
Negative Grid Voltage
Grid  Circuit Resistance

Typical Characteristics

Plate  Voltage
Negative  Grid  Voltage
Transconductance
Amplification  F actor
Plate Resistance
Negative  Grid  Voltage

=  1,300  microlchos

Negative  Grid Voltage
=  130  micromhos

Typical Operation

for T[ansconductance

for Transconductance

Plate Supply  Voltage
Plate  Series Resistance
Grid  Current
Negative  Grid  Voltage  (Approx,)
Transconductance
Plate  Current  (Approx®)

-               _-             -I

135

I
10

17'500
19.5

135

I

2.4
1'750

I.3

220  volts  max
600  volts max
2.6  watts  max
22  rna  max
55  volts  max

1  megohm  max

135  volts
1  volt

13,000  micromhos
70

5,200 ohins

2.55  volts

5o0  volts

135  volts
I  k- ohm

-Pa
4o7  volts
175  microrrhos

0.12  rna

5 / rh.

I
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AMPEREX  TUBE TypE   6GM8/E0086

TENTATIVE  DATA

The  Amperex 6GM8/ECC86 is  a franc grid,  twifl triode designed  for low supply
voltage  applications.  It is especially  suitable for instrumentation  and i`ndus-
trial  applications  as  a direc(-coupled wide  band  amplifier and for automobile
radio  sets as  an RF  amplifier and  self-oscillating mixer.  The tube  can be direct-
ly operated from a  storage  battery.

PIN   CONNECTIONS

GENERAL  CHARACTERISTICS

MECHANICAL

Maximum Dimensions
Bulb
Outline
Base
Basing
Mounting  position

ELECTRICAL

Cathode
Heater voltage
He ater current

Direct lnterelectrode  Ca acitances (Each Section

Output
Input
Plate to grid

Between the  2  sections

Plate to plate
Grid  to grid

see outline drawing
T6|/2
6-2
E9-1
9DE
any

coa(ed,  unipotential
6.3 volts
330  rnA

ma='             0.05  quf
max.           0.005  quf

Plate  sectioa  1  to  grid  section  2                            max-.            0.005 /++4f
Plate  section  2 to  grid  section  1                            max.            0.005  /++4f

11



6Gm8/E0086
Typical  Characteristics (each  section)

Plate Voltage
Grid voltage
Plate current
Transconductance
Amplification  Factor

Maximum Ratings (Design Center Values)

Plate Voltage
Plate dissipation
Cathode  current
Grid circuit resistance
Voltage  between cathode and heater
Circuit .esistance between cathode  and

heater

6.3  volts
-  0.4 volt

0.9 rnA
2600  mic[omhos

'14

max.            30 volts
max.          0.6 watt
max.             20 rnA
max.               1  megohm
max.            30 volts

max.   20,000 ohms

Operating Characteristics  as RF  Amplifier (each  section)

Plate Voltage
Grid  Supply voltage
Grid circuit resistance
Plate current
Transconductance
lnternal resistance
Equivalent noise resistance

25 volts
0 volts

0.I megohm
7.5  rnA

7800 micromhos
2100 ohms
--     ohms

Operating Characteristics  As Self-Oscillating  Mixer (each  section)

Plate  supply voltage
Plate circuit resistance
Grid  circuit resistance
Oscillator vol(age
Plate Curt en(
Conversion t[ansconductance
lnternal resistance

25  volts
500 ohms

0.22  megohm
I.5  volts  (rms)
2.6  rnA

2000 micromhos
5300 micromhos

`-

u
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6GM8/E0086

rl PLATE   CHARACTERISTICS
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6GM8/E0086
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6Gm8/E0086
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6GM8/E€C86

TRANSCONDUCTANCE   CHARACTERISTICS
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AMPEREx  TllBE  TypE  6GV8/EOL85

-

J-

Eiii=

TENTATIVE DATA

The 6GV8/ECL85 is  a triode-pefltode especially intended  for use ill vertical out-
put  stages,  particularly  110° picture tubes. Special attention has beeo paid to
properties important for this  applicatiori,  such a§  microphony,  linearity  and  S-
effecto

The 6GV8/ECL85 features  shadowed grid to keep  screen grid current  small.

PTGI

E9+

PIN   CONNECTIONS

I..  'PLATE ,  TRIODE   SECTION
2. I GRID  NO.I, TF?IODE   SECTION
3.   CA`IHODE. TFIIODE  SECTION
4.   HEAIE.Fl
5.   HE:ATER
6.  PLAITE, PENTODE  SECTION
7.   GRID NO.2
8.  GRID  NO.3. CATHODE:. PENTODE  SECTION

INTERNAL   SHIELD
9`   GRID   NO.I  .  PENTODE:   SECTION

MECIIANICAL

Dimensions
Base
Bulb
Outline
Basihg

ELECTRICAL

Heating
Heater Voltage
Heater Current

8/60

GENERAL CHARACTERISTICS

see outline drawing
E9  -  1,  Noval

T 6|/2
6-4
9LY

parallel  supply
6.3  volts
900 rnA

11



6GV8/EOL85
Maximum Ratings,  Absolute Values

Pentode Section

Plate Voltage,  Cut-Off Condition
Plate Voltage
Peak Plate Voltage
Plate Dissipation
Screen Grid Voltage,  Cut-Off Condition
Screen Grid  Voltage
Screen Grid Dissipation
Cathod e Current
Series Grid  Resistor (Fixed  Bias)
Series Grid Resistor (Automatic  Bias)
Heater-Cathode Voltage
Heater-Cathode Resistance

Triode Section

Plate Supply Voltage
Plate Voltage
Plate Dissipation
Cathode Current
Peak Cathode Current 2
Series Grid Resistor (Fixed  Bias)
Series Grid Resistor (Automatic  Bias)
Ileater-Cathode Voltage
Heater-Cathode Re sistance

550 volts max
250 volts  max

2000 volts max
7 watts max

550  volts  max
250,volts max

2 watts  max
75  rnA  max

1  megohm max
2o2 megohms  max
220 volts max

20,000 ohms max

550 volts max
250 volts max
Oo5  watts
15  rnA  max

200 rnA  max
I megohm max

3o3  megohms  max
220 volts  max

20,000 ohms max

1   Maxim`rm pulse duration  57o of a  cycle  with a  maximum of 1  msec.

2   Maximum pulse  duration 200 4sec.  If a  lai.ger flyback is  required Peak  Cathode  Current  =
loo rnA with a  max pulse duration  of 400 4sec.

12 8/60
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6GV8/E€L85-

E=

Typical Characteristic s

Pentode Section

Plate Voltage
Screen Grid Voltage
Plate Current
Screen Grid  Current
Negative Coritrol Grid  Voltage
T[ansconductance
Amplification  Factor - Grid No.  1

to  G[id No.  2
Internal Plate Resistance

Pentode Section
(Kflee Current of Average New Tube)

Plate Voltage
Screen Grid  Voltage
Plate Cunent
Screen Grid Curent
Negative Control Grid Voltage

Plate Voltage
Plate Current
Negative Grid Voltage
Transconductance
Amplification  Factor
lnternal Plate Resis.ance

Triode Section

TZ:i::ie°3:::::°nn8

Plate Voltage  At  End Of The Scan
Screen Grid Voltage
Negative Control Grid Voltage

At  End Of The Scan6
Peak Plate Curent
Nominal Screen Grid Dissipation

170 volts
170 volts
41mA

2.7 InA
15  volts

7500 nricromhos

7
25,000 ohms

loo volts
5mA

0.8 volts
6500 micromhos

50
7600 ohms

++5
55             55             75  volts  mifl

170          200          210 volts

6          9.5            ll volts
135            135            125  rnA
I.1           1.4         I.35  watts

~       3  |f the  vertical  sweep circuit ia designed 8o that full deflectlon is  obtained at the
nominal line  voltage,  and Eb fnin,  Ec2  and ib have  their  Specified values,  full deflec-
tion can atlll be  obtained, with.an  end  of life  tube  at the  lower linit of the  Spread ln
characteri8tic8, provided Eel  at the  end of the  Scan  ls  -I V.  This  even holds  for a
line  voltage  that i8  love below its  nominal  value.

`  Non-stabilized circuits.
5  Stablllzed  clrcuit8

6   For an average new  t`lbe.

8/60 13
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AMP[R[X  TUBE  TYPE   6GW8

The  Amperex  6GW8 is a  triode-pentode  with  separate  cathodes.   The pentode
section is designed for audio output in audio amplifiers or television receivers.
The  triode  section is  suitable  for  amplification  in  these  applications  using a
supply voltage Of around 250 volts for both sections.

MECRANICAlj

mmensions
Bulb
Base
Cfutline

ELECTRICAL

PIN   CONNECTIONS
I.     GRID  NO.I.TRIODE   SECTION

2.    CATHODE.  TFIIODE  SECTION
3.    GRID  NO.2
4.    HEATER
5.    HEATEF?
6`    pLArTE,PENTODE  SECTloN
7.    CATHODE.PENTODE  SECTION

GRID  N03.  INTERNAL   SHIELD
8.     GRID  NO.I,   PENTODE   SECTION
9L    PLATE. TRIODE   SECTION

GENERAL cHARACTmlsTlcs

IIeating

Heater Voltage
Heater Current
Direct lnterelectrode Ca acitances

Pentode  Section
Control Grid to AIL  C*her  Elements

except Plate
Plate to Control Grid
Control Grid to Heater

Triode Section

Grid to All  Chher  Elements except Plate
Plate to All  CIther  Elements except

Control Grid
Plate to Grid
Grid to Heater

Rev.4/63

see outline dra,wing
T6-1/2
E9-1,  Noval
6-4

indirect,  AC or ac
parallel supply

6.3 volts
660 rna

10pf
0.4 pf max

0.24 pf max.

2.3  pf

2.5  pf
1.4  pf

0.006 pf max.



6GW8

"rect hterelectrode Capacitances  (Cont. )

Between Triode and Pentode Section

Plate Of Triode to Control Grid of Pentode
Grid of Triode to Plate of Pentode
Grid of Triode to Control Grid of Pentode
Plate Of Triode to Plate of Pentode

MAxmuM RATINGs (DEslGN CENTER vALUEs)

Pentode Section

Plate Voltage (Zero Plate airrent)
Plate Voltage
Screen Grid Voltage  (Zero Grid Current)
Screen Grid Voltage
Plate rssipation
Screen Grid mssipation
Peak Screen Grid mssipation
Cathode Current
Grid ResistorL
Negative Control Grid Voltage

(Control Grid Current = 0.3  iia)
Cathode-Heater Voltage

Thiode  Section

Plate Voltage (Zero Plate Current)
Plate Voltage
Plate "ssipation
Cathode Current
Grid Resistorl
Negative Grid Voltage (Grid Current = 0.3  {ra)
Cathode-Heater Voltage

TYPICAL CHARACTERISTICS

Pentode  Section  (See  Figures 3,  4 aLnd 5)

Plate Voltage
Screen Grid Voltage
Negative Control Grid Voltage
Plate Cfurrent
Screen Grid Current'ITansconductance
Plate Resistance
Amplification  factor  - Grid No.  1 to Grid No.  2

as

0.2 pf max.
0.006 pf max.
0.02 pf max.
0.15 pf max.

550   volts
300   volts
550   volts
300   volts

9  untts
1.8   watts

3.25   watts
55   ma'

0.5   megohm

1.3   volts
100   volts

550   volts
300   volts
0.5   watt

4ma
1   megohm

1.3   volts
100   volts

250   volts
250   volts

7   volts
36ma
6ma

10, 000    rmhos
48, 000   ohms

21

1 This  value appnes to operation with fixed bias.   It may be multiplied by the DC
inverse feedback factor,  caused by a cathode,  screen grid or  plate  resistor,  to
a marimum of 10 megohms.

Rev. 4/63
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6GW8

TYPICAL CHARACTERISTICS  (Cont. )

Triode Section  (See  Figures  1 and 2)

Plate Voltage
Negative Grid Voltage
Plate Current
Transconductamce
Amplification  factor

TYPICAL OPERATION

Pentode Section  -  Class A-AF Out

250 volts
1.9 volts
1.2  rna

1600  unhos
100

A

iii

Ziil

Plate Voltage
Scl.een  Grid Voltage
Cathode  Resistor
AC Plate I-oad Resistor

Signal Voltage
Plate Current
Screen Grid Current
Power Cfutput
Total "stortion

250          volts
250          volts
270          ohms
000          ohms

0.28    2.7 volts rms
--       27 rna
--      8.Oma

0.05    2.8watts
1.1        10%

(See  Figure  6)              (See  Figure  7)

Pentode Section  - Class AB-AF O`it

Plate  voltage                                  2 50                                        300                 volts
Screen Grid voltage                     2 50                                        300                  volts
Cathode Resistor                             90                                          130                  ohms
AC  plate  I.oad Resistor              8.2 k                                       9.1 k               ohms

Signal  voltage                            0  0.24           5.1                 0     0.26           8.4  voltsrms
Platecurrent                 2x32.5    --      2x37.5          2x3l      --      2xac.5ma
ScreenGridcurrent       2x5.6    --        2x8.9
Power output                            0  0. 05            10
Totalmstortion           ._==_      <_0:+4T        i.9.

(See  Figure  8)

2x5.5       --      2xll.Oma
0     0.05          13.6watts

--        <0.4            4.0

(See  Figure 9)

a Diring measurement the cathode voltage is kept constant.

pev.  9/64



6GW8

TYPICAL  OPERATION  (Cont. )

Triode  Section  -AF Amplifier

Plate  Supply  Voltage
Plate  Current
Chtput Voltage
Voltage  Gain
Total  Distortion
Plate  Load Resistance
Signal  Source  Resistance
Grid Resistor of   Following  Tube
Grid Resistor

SPECIAL RATINGS

Hum and  Microphonics

300  volts
0.8  rna

9 volts rms
80

0.4%
220 k  ohms
47 k  ohms
10  megohms
10  megohms

u

The triode  section can be  used without special  precautions  against  microphonic
effect and hum in circuits  in which an  input voltage  c)f 24  millivolts  rms  gives       +-

::£:t%;t2°:o5o°HT£:|±dng::Sigurno:enrdetE}St£:nhdu±£°r:v:[£t*£[Zfo!a:tf]=ea6s°tc6PoS|bs5d°o°w#.U

EI

Rev.  9/64



6GW8

I 7\' I
'    J\    1      I

I

•. •1
I .\ `

C)\` \ •1 . ax] a. \ I,
I \
I \ \

\1 \

1 \ \\ \ \

\ \ \\ \ \ I
` r\ \ \ I

1 \ '
I \ \ \\ \\ \

I

7 / \ \
• I rc /-I \ \ I

I I / \ I
/ I\ \ \ \ \ I\ '

I \ I \
(

/ \ \

I. r` I
r\l \ \ I

? i I 1 '\ \ I

L \ \ I\ /
I

\ I\ \\
I \ \ 1'd

I
\ \ I

i / \ \ I\ r\ I \ I\ I \

7\ \
1 1\ I

I

:aI
\ \ I

'

I\ I

I

`\ \
1 \

•1
\\ I \

I\
\

\ \ \
1

I

\
\

I \
I \

I

If'                               a                              ro                               N

(Du) ql

!ff ,   t 4/63

I

Ri

-



`-_   6GW8

1=

•1
i

L

.+

.I
E b 2 50 V

Tl

11

I

+

i I

+

1
-4                     -3                     -2                      -I                         0

Ec(V'

Figure 2.   Triode Tran8£er Characteristics
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AHpm[x TUBE  Typ[  6HA5

ill
The Amperex 6HA5  is an Ampliframe,   shielded tl.lode for use as an  RF ampli-
tier  in  VHF television tuners.   This  tube  is  designed to have high input impedance
at high frequencies,  which,   in conjunction with  its extremely  low interelectrode
capacitances,   ensures  high stage gain;   yet its very low  input grid resistance
assures a low noise figure.

MECHANICAL

Bulb
outline
Erase
Ihmensions

ELECTRICAL

ZiE

P"  CONNECTIONS

I.   a,'Oro'
2.   CATNotx
i  H(^TEI
+   N(ATE,
i k^T(
•  "T[.NIL  SWI(LD
.  CJITcOE

GENERAL CHARACTERISTICS

Heater

Heater  Voltage
Heater Current
Inrect Interelectrode Capacitances
(with external  shield)

Output
Input
Plate to Grid
Plate to  Cathode
Grid to  Cathode
Grid to  Heater
Cathode  to  Heater

Rev.  9/64

T 5-1/2
5-1
miniature  7  pin
see outline drawing

indirect by  AC-IX=
parallel supply
6.3  volts
180  rna

3.0 pf
4.5  pf

0.35 pf
0.080 pf

3.3  pf
0.070  pf  (max)

2.3  pf



6HA5

MAX"UM RATINGS, DESIGN  CENTER  VALUES

DC  Plate  Voltage
Plate  Voltage  (Zero  Plate  Current)
Plate  Dissipation
Cathode  Current
Grid Voltage
Grid  Circuit  ResistanceL
Cathode-Heater  Voltage

TYPICAL  CHARACTERISTICS

DC  Plate  Voltage
hternal  Shield  Voltage
Ire  Grid Voltage
Plate  Current
Transconductance
Amplification  Factor
Grid  Bias  for  Ic  =  +0.3   +Ja  max.

OPERATING  CHARACTERISTICS

DC  Plate  Supply  Voltage
Internal  Shield Voltage
Plate  I-oad Resistance
Cathode  Bias  Resistor
DC  Grid Current
Plate Current
Transconductance
Amplification  Factor
Grid Cut-Off  Voltage :

For  0. 1  Gin
For  0.01  Gin

Symbol      ±
200 volts
550  volts
2.2  watts
20ma

-50  volts
1  megohm

100 volts

135  volts
0 volt

-5.9  volts
--rna
145   Hmhos

--    volts

Ebb                 135                200             200  volts
Es                       0                    0                 0  volt

E              1508           56°8        563?:::s
Ic                      20                 20           --      ra

16.5                 16.5             11.5  rna
20,000         20,00014,  500   Hmhos

44                             84                       84                   76

Ec                  -2.3               -3.2            -3.8  volts
Ec                   -5.3                -7.7            -8.3  volts

I When  applied in AGC  circuits,   Grid Circuit  Resistance  =  3  megohms  (rna,x).

Rev.  9/64
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AMP[R[X  TUBE   TYPE    6HG8

TENTATIVE  DATA

4-     The 6HG8 is  a  triodeopentode designed  for use in  the mixer  stage of VHF  tuners
in  television receiverso  The pentode  section incorporates a  frame-grid and con-
sequently has  a high mutual conductance.

INTERNAL smELD
2.  GRIDNO. I,PENTCDE
3T#;E:§E¥#;E°:DbEPECNATTOHD¥.

4. HEATER
5.  HEATER
6.  GRID,TRloDE

:..E[#EE'#T5DE
9` GRID NO  2j]ENTODE

GENERAL  CI]ARACTERISTICS
A    MECIIANICAL

Bulb
Ba§_e

Outline

ELECTRICAL

Ileating

Heater Voltage
Heater  Current

T-6%
Noval,  E9-I
6-2

indirect,  AC or DC
parallel  supply

6.3  volts
340  rna

Direct lnterelectrode  Capacitances (without external  shield)

Plate (Pentode) to  Plate (Triode)
Plate (Pentode) to  Grid (Triode)
Control  Grid  (Pentode)  to  Plate  (Trio_de)
Control  Grid (Pentode) to  Grid (Triode)

Pentode  S\ec.ion

Plate  to  Control  Grid
~,     Input

Output
Control  Grid  to  Screen  Grid

Triode
Grid to  Cathode and lleater
Plate  to  Ca(hode  and  I]eat:er
Plate to Grid

3/6'

<  0.25  pf
< '0.03  pf
<  0.02  pf
<  0.02 pf

<0.025  pf
6.0 pf
3'6 pf
1.8  pf

2.I  pf
|'O pf
2.I  pf

11



EiBH
Maximum  Ratings,  Designecenter  Values

Pentode Section

Plate Voltage
Plate  Dissipation
Screen-Grid  Voltage
Screen®Grid  Dissipation
Cathode Current
Control-Grid  Circuit Resistance (Cathode  Bias)
Control®Grid  Circuit  Re'sistance  (Fixed  Bias)

Triode_Section
Plate Voltage
Plate Dissipation
Cathode Current
Grid Ci[cdit Resistance
Heater-to-Cathode  Voltage 1

Typical  Characteristics

Pentode Section
Plate  Voltage
Screen-Grid  Voltage
Concrol-Grid  Voltage
Plate Current
Screen-Grid Current
Transconductance
Internal  Plate Resistance
Amplification  Fac`tor (Grid No.  I  to  Grid  Noo  2)
Equivalent Noise Resistance

Plate Voltage
Grid Voltage
Plate curlent     `
Transconductance
Amplification  Factor

Triode  Section

Operating Characteristics in  Mixer Stage

Pentode section      `
Plate  Voltage`
ScreenoGrid  Supply  Voltage
ScreenoGrid  Resistor
Control®Grid  Resistor
Plate  Current
Screen-Grid  Current
Oscillator  Voltage
Conversion  Transconductance

250  vo_Its  max
2.0  watts  max
150  volts  max
500  mw  max

18  rna  max
500 kohms  max
250  kohms  max

125  vol(s  max
lo5  watts  max
15  rna  max

500 kohms  max
loo  vol(s max

170 volts
150 volts

-lo5  volts

10ma

3,3  rna
12,000  micromhos

350  kohms
60
i.0 k®hris

loo  volts
-3,0 volts

14ma
6000 micromhos

17

190  volts
190 vol.s

18  k ohms
loo kohms
8.5  rna
2,7  rna
2.3  volts rms

4500  micromhos

112 3/6b
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AMPEREX   TUBE  TYPE   6HT5

'Ihe 6HT5 is a shunt stabilizer triode intended for use in color television
receivers.

GENERAL  CHARACTERISHCS

Mechanical

ZEE

A

Ziil

Bulb
Base
Efasing
Cap
Mounting Pos ition

Electrical

Heater Characteristics
Heater Supply
Heater  Voltage
Heater Current

T-12,  Glass
E12-74,   Button 12-Pin
12HC
C1-34,  Small
any

A.C.  or D.C.  paranel supply
6.3  ±  0.6 volts
350 rna

Direct Interelectrode  Capacitances (unshielded)
Plate to  Grid
Plate to cathode and Heater
Grid to cathode and Heater

ica,1  CTharacteristlcs

Phte Voltage
Shield  Voltage
Grid Voltage change f or a  Plate
CLirrent change from
0.I  to  1.5  rna
Grid Voltage at h  =  I.5 rna

at Ia  =  0.1  rna

0.02  pf
0.03 pf
1.5    pf

25'000    volts
0    volt

10    volts max.

-7 to-30 volts
-40    volts  max.

4/eJrl



6HT5

maximum Ratin s  (Design hfardmum Rating System)

Plate Voltage Iming Operation (abs. man value)1
Plate Current
Plate msslpation

E%taeti¥:irTdti3:,!::.3manra,ue,2
Grid Circuit Resistor
Cathode to IIeater  Voltage
Cathode Positive with Respect to Heater

Cathode Negative with Respect to Heater
Shield to Cathode  Voltage
Shield Positive with respect to Cathode
Shield Negative with respect to cathode4

27,500    volts
1.5    rm
35    watts
40    watts

150    volts
5     Megohms

400    volts   D.C.  +
250    volts  A.C.
250    volts

0    volt
400    volts

Precaution:   X-ray shielding may be required to give protection against
excessive radiation.

u

)If due to a circuit failure the plate current becomes 0 rna the phte voltage
should never exceed 45, 000 volts  (abs. max.  value)

2Permlssable only during short periods; in total up to a maxlmun Of 10% Of
the operation time Of the tube.

3mring equipment warm up and for brief interval during receiver aey`istment
this voltage may rise to 440 volts marl

4The shield connected to pin 9 is provided to shield grid and ca.thode from the high

plate voltage.
It is recommended to connect the shield directly to ground,  with a minimum
lead inquctance.
The modulating influence Of possible hum ripple on the shield to cathode voltage
Should be taken into account; the senaitlvlty for these varfatlons in  VB/k is 2.5
mlcrcamps/volt max.

4/PJrl



AMPER[X  TUBE  TYPE   6JW8

The Amperex 6JW8 ls a triode-pentode intended for use as a horizontal o8cll-
lator and frequency control tube in televlslon receivers.   The triode section lriay
be used as a reactance tube and the pentode section as an oBclllator and pulse
shaper.
The 6JW8 includes specia,I Structural and control features to mlnlmfae nun and
microphonism.   The  insulation resistance of both the triode and the pentode
Section is assured by 3000 hour life teste.

MECHANICAL

Bulb
Base

ELECTRICAL

Heating

Heater  Voltage
Heater Current
Direct lnterelectrode

-

ZEE

PIN  CONNECTIONS

GENERAL CHARACTERISTICS

Capacitances
Pentode  Section

Grid No.  1
Plate to Grid No.  1
Grid No.  1 to  Filament

Triode  Section
Grid
Plate to Grid
Grid to  Filament

9/64

T6-1/2
Noval,   9 pin

indirect,  AC or IX:
series supply

6.3 volts
430 rna

5.4 pf
0.060 pf
<0.1  pf

2.4 pf
1.5  pf

<0. 1 pf



6JW8

MAXIMUM RATINGS (DESIGN CENTER VALUES)

Pentode Section

Plate Voltage,   Zero Plate Current
Plate Voltage
Plate ussipation
Grid No.  2 Voltage,   Zero Plate Current
Grid No.  2 Voltage
Grid No.  2 Dissipation
Grid No.  1 Circuit Resistance  (Fixed Bias)
Grid No.  1 Circuit Resistance  (Self Bia,s)
Cathode Current
Peak Cathode CurrentL
Heater -Cathode Voltage
hput Impedance at 60 cycles

Triode Section

Plate Voltage,   Zero Plate Current
Plate Voltage
Plate Dissipation
Grid No.  I Circuit Resistance
Cathode Current
Heater -CaLthode  Voltage
input lmpedarice at 60 cycles

TYPICAL CHARACTERISTICS

Pentode Section

Plate Voltage
Grid No.  2  Voltage
Grid No.  1  Voltage
Plate Current
Grid No.  2 Current
ThansconductaLnce
hput Resistance
Amplification  factor  (Grid No.  i to Grid No.  2)
Plate Current (Eg| i OV)

((i:)===:;13)=£iov,balora)

Grid No.  2 Current
Grid No.  1 Voltage
Grid No.  1 Voltage  (b|

550   volts
250   volts
1.2   watts
550   volts
250   volts
0.8   watt

0.56   megohm
1.0   megohm
15ma
50   rna,

100   volts
300   k  ohms

'Dity cycle 30% maximum;   pulse time 30  /4sec.  marimum.



6JW8

A

1

TYPICAL CHARACTERISTICS

Triode Section

9/64

(Cont.)

Plate Voltage
Grid Voltage
Plate Current
Transconductance
hput Resistance
Amplification  factor
Plate Current  (le =  10  iJa)
Grid Voltage (t = +0.3  ra)



6JW8
•)0)00

11 I Ill
11

11 I..I
LE3QPE SECT'ON '

I

I
I

I /
I I

1 Ia I • /
I 4f'

J>
I /
I

.
I
I I I III I /

I I
I I
I I II I I I I I I .

Fi i I I
I II I I I I I I I

I I
I
I . / /.III I II III I II II I / /

I 4, +
I I,
1 I / <,A
I I

11 /II
I

C5

-t II 1 I III I IIII II IIII II \ I I I I®

I I II I I \ \ I. II I I
\

\ I II
/ I

I II
I

4 3 -2
I 0

Ec   (V'

Figure 1.   "ansfer CTharacteristics - nlode Section

9/64

3.oo`ou



Eiil

uiil

I

I. o` o` L` •Eil
I

I. .,1
I ..I. ¢ I.. \ ..I. a, ..I. I, ..I. \ ..I. I .... 1} ..I. ..I. ..I. I.I. I.I. .... 1, ..I,-

®
.... ..I. ..I. ..

o` ..I. .... il .... I. .... 11 .... I .... 11.. .... 11.. `zl .... .... •.11
_.J±I-6

I.a,V

0                                loo                             200                             goo                             400

Eb   (VI

Figure 2.   Plate Characteristics  - Triode Section

II

I,I

•Ebl2.Ebi3-Eb, EcEE 2:c2=c2.

II201510 bc2OVOVOV.. I,I11.... J|.... 11.. 1 I .... I I .... I .... .... .... I... .... ..11 11I... `.... •1.. ',... I...... 11I. 1111 I.11 .... .... I.11 I.11 11I. 11.. .,I. I,II. '.I. 11.. 11I. ..I...I... 11I. ........ .... I.--.... -... .... .... ....
11 11

-e                               -6                               -4                               -2                                0 _

Eel  (VI

Figure 3.   Transfer and Grid No. 2 Char.acteristics vs
GI.id No.  1 Voltage  -  Pentode Section

9/64

6JW8



6JW8

'51050

I I_IV bc2

E C 2 =' •.
I

\
E V4

\ I I
\

-O.5V
. \

\ /
'I,

\ A

-I .OVI I
Jl

I5V
Ov =\ / Ld.5v + +

111
- ' .OV __?Tn

L5V
-'

J -li.OTV III T-t-

50 I • 5a 20 0 -.
I b  (V)

Figure 4.   mate Characteristics  - Pentode Section

302010)V

I I I -b--_--lc2Ec2=200V I I I

-aI5

a a I

t\a \-
Ilapi

\
\

\

• \
V

/ I
\ \

•
\

V

-.. \ =

V

a
5a 100 150 200 2

Eb  (V'

Figure 5.   mate Characterlstlcs - Pentode ebction

9/64

EI



6Jwire

Eiil

A

EiE

22015105a

I I I
II

I - I I -e-----tc2Ecg-IsOV I. 11III IIIII II IIII
I'1

®

C1

I
\

I
\ I

= = I
I

a.5V'

.

I . I = OV
II,

\

£
I

I, \
\ I

C'ev •0T.

I
IIII

V

rUI

I

\
io.5v I

III

I I. JJ_25rI_.='.`5JI_I I 11111

I
-23

.OV5Va,V

=

= IIII

3.PIIII
YIIII

050 loo 1§0                        200                       250

mg`ire e.   mte Characterlstlcs - Pentode Section

9/64



1111111

`'.

-J



AMPEREX   TUBE  TYPE   6JX8

A

Zil

A

The Amperex 6JX8  is a triode-heptode for use as  sync sepa.rator,  noise inverter
and sync amplifier.

RECRANICAL

Bulb
outline
Base

ELECTRICAL

PIN   CONNECTIONS

I  -GBiD  No.3.HEPTODE   sECTior\i

++  GBiD  No.I  .iiEPTODE   SEcmoN
3-CATHODE , GRID  NO. 5 , HEPTODE

SECTION,  lNTEf`NAL    SHIELD

4- HEATEFi
5-HEATEB
6-PLATE,HEPTODE    SECTION
7-GRID   NO.2,HEPTODE    SECTION

GRID   NO  4,HEPTODE    SECTION
8-PLATE  ,TRIODE   SECTloN
9-GRID.TRIODE    SECTION

GENERAL CHARACTERISTICS

Heater  Char.acteristics

Hea,ter Voltage
Heater Current

Direct hterelectrode CaL acita,noes
Triode Section

Grid Capacitance
Plate to Grid Capa.citance

Pentode  Section
Plate to Grid No.  1

Between Triode and Heptode  Sections
Heptode
Grid No.  1   to
Grid No.  1   to
Grid No.  3   to
Plate            to
Plate            to

Trlode
Grid
Plate
Pla.te
Grid
Plate

3/63

T5-1/2
5-3
Noval

indirect,  AC or DC,
series or parallel supply

6.3  volts
300  rna

3.0 pf
1.1  pf

<0.009  pf

<0.10 pf
<0.08  pf
<0.13  pf
<0.09 pf
<0.25  pf



6JX8

MAHMUM RATINGS  (DESIGN CENTER SYSTEM)

IIeptode Section

Pla,te Voltage  (Zero Plate Current)
Plate Voltage
Plate Dissipation
Grid No.  2 Voltage  (Zero Current)
Grid No.  4 Voltage  (Zero Current)
Grid No.  2  Maximum Voltage
Grid No.  4 hfaximum Voltage
Grid No.  2 htinimum Voltage
Grid No.  4 Minimum Voltage
Grid No.  3 to Plate Voltage
Grid No.  3  Circuit Resistance
Grid No.  1 to Plate   Voltage
Grid No.  1 Circuit Resistance
Ca.thode Current
Cathode to Heater Voltage

Triode  Section

Pla.te Voltage (Zero Plate Current)
plaLte voltage
Plate Dissipation
Grid to Plate Voltage
Grid Circuit Resistance
Ca.thode Current
Cathode to Heater Voltage

TYPICAL CIIARACTERISTICS

Heptode Section

Plate Voltage
DC  Grid No.  1 Voltage
DC Grid No.  2 Voltage
DC Grid No.  3  Voltage
DC  GI.id No.  4 Voltage
Plate Current
Grid No.  2 Current
Grid No.  4 Current
'ITaLnsconductance
Grid No.  3  Voltage
Grid No.  1 Volta,ge
Grid No.  3  Voltage
Grid No.  1  Voltage

Triode  Section

Pla.te  Voltage
Grid Voltage
Plate Current
Transconductance
Amplification  Factor
Grid Voltage  (1g =  0.3  ra)

550   volts
250   volts
1.7   watts
550   volts
550   volts
250   volts
250   volts

10   volts
10   volts

-150   volts
3   megohms

-150   volts
3   megohms

12.5    rna
100   volts

550   volts
250   volts
1.3   vatts

-200   volts
3   megohms

10ma
1'00   volts

quhos
volts
volts

<-1.3   volts
<-1.3   volts

50   volts
0   volts
3m

3700   quhos
50

<-1.3   volts

3/63
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Figure  1.   Transfer Cha,ra,cterlstics  -
Triode  Section

..I 11 I I I II .... 11 .... 11 .... TRloDE I .... .... I.I. I.I. ..I.I II I I I .II .... .... I I .... ............ III.. ',I.. II I.. 11.. I... I I..I I....... II...I. I I I 11I. .... .... +.. .... .II
`

I I .,I.... -.... ...... II I... I... I.... •.. ..
-6                   -4                   -2                     0-

Ec    (V)

Figure 2.   Plate Characteristics  -
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AMPER[X   TUBE   TYPE   6KG6

A

Eiii=I

EiE

The 6KG6 is an output pentode designed for use in horizontal deflection
circuits Of color television receivers operating at supply voltages Of
240 to 270 volts.

MECHANICAL

Base
Dimensions

ELECTRICAL

PIN   CONNECTIONS

GENERAL CIIARACTERISTICS

Heating

Heater  Voltage
Heater Cinrent
hterlectrode Capac ita.nces

Plate to Grid No.  I
Grid No.  I  to Heater

MAXIMUM RATINGS

Plate Voltage  (Zero Chirent)
Peak Plate Voltage
Grid No.  2 Voltage  tizero Current)
Grid No.  2  Vcttage
Plate Dissipation i
Grid No. 2 Dissipation
Cathode Cinent
Cathode to Heater  Vcttage
Grid No. .I Resistance

Fixed Bias
Stabilized Circuits

magnoval
see outline  drawing

indirect by  AC  or  DC,
series supply
6. 3 volts

2 amps

2.5  pf
200 mpf

700 volts
7000 volts

TOO  volts
250 volts
34 watts

7 watts
500  rna
250  volts

0.25  megohm
2.2  megohms

I  A plate dissipation Of 34 watts should not be exceeded under the worst

probable operating conditions at normal picture width.
8/65



6KG6
TYPICAL CHARACTERISTICS2

Plate  Voltage
Grid No.  2  Voltage
Grid No.  1  Voltage
Plate Current
Grid No.  2  Current
Grid No.  3  Voltage

TYPICAI. OPERAT|ON3

Plate  Voltage  (End of Scan)4
Peak  Plate Current
Plate Current
Grid No.  2  Current
Grid No.  2  Voltage
Grid No.  3  Voltages

160                           45 volts
160                          160 volts

0                           0 volts
1400        1000  (min.)  rna

45                          --rna
0                           0 volts

60V+0.iEp

440 rna
40ma

175 volts
0 volts

E:b8Ec3 Ec2,OV= 'cOV

/
'b

/
//

/
'e2

a  h order not to exceed the maximum ratings for Plate and Grid No. 2 ms8ipation,
these characteristics should be measured under pulse conditions.3 The minimum reqtiired cut off voltage during nyback is  170 volts at:

Plate  voltage                     =    7000 volts
Grid No.  2  Voltage            =     175 volts
Grid No.1 Impedance      =     I k ohm at horizontal frequency.4 The value O.Ivb is included to allow for  10% variation of the supply voltage.

When selecting supply voltage caLre should be taken not to exceed the maximum
rated plate cut off voltage.

5  For optimuin suppression Of Barkhausen oscillaLtions and snivets,  the beam

plates may be connected to a voltage Of +15 volts.

8/65



AMPEREX   TUBE  TYPE       6KW6

^\   dTffisecTiboen fcsirdceiftgt:f ct:I:: i;dreacsei?e:::Put Pentode in the vertical

QUICK REFERENCE  DATA

Plate  Voltage
Peak Plate  Voltage
Plate mssipation
Grid No.  2 mssipation
Cathode Ctrrent

PIN   CONNECTIONS

400 volts max
2, 500 volts  max.

12 watts  max.
2.5 watts max
100 rna max.

EiiE

Zil

MECHANICAL

mmensions
Base

ELECTRICAL

I-Gplo  NO.I
2-lNTEf}NAL  CONNECTION
3-GRID  NO.2
4-HEATER

G3n     :=gEffER

7-GrtiD Nob,CATHODE

G,             :=,GNR+:RNN°AL  CONNECTION

GENERAL cHARACTERIsmcs

Heater Supply
Heater  Voltage
Heater  Current

Direct lnterelectrode  Ca acitances

Grid No.  1  to Heater
Anode to  Grid No.  1

see outline drawing
Magnoval

indirect AC or DC series supply
6' 3 volts
850 rna

< 200 mpf
I.8 pf

5/66



I

TYPICAL CHARACTERIsncs treasured under pulse conditions )

•inode  Voltage
•Grid N).  2  Voltage
Grid ro.  1  Voltage
chode Chorent
Grid N).  2  C`irrent

OPERATING CHARACTERISHCS

Anode  Voltage at End of Scan
Grid N).  2  Voltage
Cirid No.  1  Voltage
Peak Anode airrent

LIMTING VALUES (design center rating system)

Anode  Voltage in Cold Condition
chode  Voltage
Peak chode  Voltage
chode  mssipaLtion
Grid Dto.  2  Voltage in Cold Condition
Cirid NI].  2  Voltage
Grid No.  2 mssipation
Cathode Charent
Cathode to Heater  Volta.ge
Grid lfo.  1  Circuit Resistance

190 volts
190 volts
-17 volts
60ma

4.5  rna

70 volts
200 volts
-5 volts

230 rna

700 volts
400 volts

2, 500 volts
12 watts

700 volts
275 volts
3. 5 watts
loo rna
220 volts

1  megohm

EI

EE

•L,

2 5/66



Amp[R[x  TUBE  Typ[  6LD6

A

r\

Zil

TENTATIVE DATA

VIDEO OUTPUT PENTODE

IAmince oaftyri tube ln color T. V. reeelvers.

RECHANICAL

meuslons
Ebee
Eun

ELECTRICAL

Heater
Heater Current
Heater Voltage

Z„AX

g"AX T6i 2g"A

uUUu

General Charactertotlcs

See outline drawing
Noval
T 6-1/2

indirect AC or ne series Supply
800 rnA

6.3 volts

InrectlnterelectrodeCfairacitannees

Hate to au except ®id Nb.1                   4 pf
Grid Nb.1 to au except plate                  20 pf
Plate to Grid Noi  1                               0.075 pf

5/67



6LD6
TYPICAL CHARACTERISTICS

- vote
Crm Nb. 2 Voltage
Oud NI 3 Voltage
Cbid Nol  1  S`xpply  voltage
Cathode Resistor  (decorxpled)
Fife Cfroent
Grid ND.  2 C`irrent
"anscondiictance
Amp~on Factor
(Oud 1 to Ou 2)

170 volts
170 volts

0 volts
0 vans

25 ohm
30 rnA-

6.5 rnA
40, COO  «mhos

70--

LlrmTING VAlivFi (de8lgn center rating 8y8tem `inless otherwlse Stated)

Plate Vonge

Cirid No.  2  Vtltage

Phte msgipa,tion
Grid No. 2 Irsslpation

cathode Chorent
drld No.  1  Resistor

cad:d¥j i°ca°ter vo|ta,ge

OPERATING CONDITroNS (Negative Mod`ilatLon)

Eb              =  250V
Rb             =  330 ohms
Rav           =  5eo ohms
Rp             =  2.7  k ohms
Rg2           =  5.6  k ohms
Rk2)         =39ohms
+Ebgi       =4.5V

550 volts max.
300 volts -
550 volts ma].
300 volts "x)

6 watts map

3:5::#=1
loo rnA mad
a.I in ohms man
a.5 in ohtn8 max
ZOO volts max

C; +                 Ray                                      Rb

I=    '6,f
Ftp Bo2

lb®omT+2C,2,
•+cb

a8        Ftk

F18pre  1

1 I)eslgn maxlm`im rating system including no Signal conditions.
2 Without by-pass capacitor.
2 5/67
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AMPEREX  TUBE  TYPE  6LN8

The Amperex 6LN8 has the same electrical char.acteristics as the
Amperex 6BL8 except  that it is  designed for  450  rna controlled warm-
up series string operation.

The heater characteristics are :

Heater  voltage                            6.0 volts

Heater  current                         450 rna

rl

fl

Zil

10/64
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AMPEREX TUBE  TypE  6LX8

The Amperex 6I.X8 has the same electrical characteristics as the
Amperex 6JW8 except that it is  designed for 450 maL controlled warm-
up series string operation.

The heater characteristics are:

Heater voltage                           6.0 volts

Heater  cfurrent                          450  rna

A

Eii]

.^
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AMPEREX  TIIBE  TYPE 6Q4/EO80

71

1

A

The 6Q4/EC80 is a high mu t[iode with high t]ansconductancc intended
for use as an amplifie[ and mixer in grounded grid circuits at frequencies up
to about 500 negacycles. In ofde[ to obeain stable operation at these frequen-
cies, the scl£-ipductance of the grid lead has been reduced by connecting the
grid eo four base pins in parallel. The cathode is indirectly heated, oride
coated.

CENER^L  CH^Ft^CTERISTICS

EL ECTRICAI DATA

Cathode
Heater voltage (A.C.  or D.C.)
Heater ctinent

Direct lnterelectrode Capacitances

G.id (o ca.hode  + heater  1
Grid  + heater to cathode  1
Grid to plate  1
Grid  + heatef eo plate  1
Plate to cathode
Plate to cathode + heater
Cathode to heater

Characteris(ics - Aiaplifier aass Ai

Plate voltage
Grid voltage
Place current
Transconductance
Aiplification factor
Power gain a(  300 Mc (bandwideh 4.5 Mc)
Noise figure at 300 MC (bandvideh 4.5 Mc)

MECI-IANICAL  DATA

Base
Bulb
Max. overall length
Map dianete[
Mounting position

1  Pin nuiitro.  6 c®nnec.®d .a the 9rld  pln..

coated,  unipotential
6. 3 volts

0.48  amp

5.1 uuf
9.3 uuf
3.4 uuf
3.4 uuf

max.  0.075  uuf
max.     0.08 uuf
max.       8.0  uof

250  volts
-1o5  volts

15mA
12000  nric[onhos

80
15db
8db

9 pin,  miniature (9S.OO)
T6%

2 3/16   inches
7/8   inches

any



6Q4/E€80

MAXIMUM  R^TINCS (obsolete  volu®s)

Plate voltage (without current)
Plate voltage
Plate dissipation
Grid voltage at grid current  = + 0.3 microamp
Cathode  curreat
External resistance between heater  and cathode
Voltage  between heater  and  cathode
Grid resistance

Revl.ed 7/55

PIN  CONNECTIONS

3;58 ::::  ::i:L,
4 max.-  waf(s

-I.3 max.   volts
15  max.    rna

0.02 max.   megohm
100 thax.   volts
0.3 max.   megohns

X.D.

PIN  NO.   1  = GRID

PIN  NO.  2 = GRID
PIN  NO.  3  = C^TI+ODE
PIN  NO.  . = HEATER
Pll.  NO.  5  =  HEATER
P"  NO.  6 = NO  CONNECTION
PIN  NO.  7 = GRID
pin  NO.  e = ¢RiD
pin NO.  9 = pL^TE
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AMpmEx TllB[ TYPE  6V4/EZ80

The 6V4/EZ80 is a high vacuum,  full wave, miniature rectifier with a noval
base. I.s  small  size and generous ratings make it particularly suitable for
application in compact Hi-Fi compofient designs.

r--\

E=

Eiiiil

Heater

Voltage (A.C.)
Cuncnt

Base
Max. Overall Length
Mar.  Diameter

CENEFt^L  CH^R^CTERISTICS

indirecdy heated cathode,
coated unipotential
6.3 vol,s
0.6 ampe[es

Noval, 9 pin
2  5/8 inches
7/8 inch

MAHMUM RATINGS (Desiga Ceater Values)

A.C. Supply (plate to plate) Voltage (rms)
Cathode to  Filamen( Vol(age
Peak Plate Current
D.C. Output Current
Max. Capacity (coadeaser input  filter)
Peak Inverse Voltage

=

700   volts
500   volts
270   nA

90   InA

50uf
1000  voltsmax.    -

TYPICAL OPERATING  CONDITloNS

A.C.  Supply (plate  to plate) Voltage            21250     21275     2x300     2x350   volts
D.C.  Output current                                                   90           90           90           90   rnA
Limitingplate Resistance.                          2xl25     2xl75     21215     2x300    Q

•  See circuit diagram and curve.

Revised 8/56
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AMP[REX   TUBE  TYPE  6X4

The Amperex 6X4 is an indirectly heated cathode type power rectifier.  Its low
voltage drop a,nd small size make it  ideally suitable for use with vibrator type
inverters in automobile receivers.

MECHANICAL

Cathode
Bulb
Base
EIA Basing Diagram
Mounting Position

ELECTRICAL

GENERAL CHARACTERISTICS

Heater Characteristics

coated,  unipotential
T 5 - 1/2
E7-1
5BS
any

EiEI

Ei=

iiil

Heater  Voltage]
Heater  Current
Marimum Heater -Cathode Voltage

Hea,ter  Positive with -Respect to Cathode
DC
Total DC and Peak

Heater  Negative with Respect to Cathode
DC
Total DC and Peak

Tube  Voltage  Drop  (tube conducting 70 rna,
each plate)

6.3  ±  0.6  volts
600  rna

450 volts
450 volts

100  volts
200  volts

22  volts

Lwhen used in automotive service from a 6 volt battery source,  the permissible
range in heater voltage is from 5.0 to 8.0 volts.

3/63



6X4

MAXIMUM RATINGS  (DESIGN CENTER)

Peak Inverse  Plate Voltage
AC  Plate  Supply Voltage  RMS,  each plate
DC  Qitput Current,  each plate
Steady  State  Peak  Plate  Current,  each plate  (Figure  2)
Transient  Peak  Plate Current,  each plate  (Figure 3)
Vibrator  Cperation  (min.  Duty Cycle  =  75%)

DC  Qitput Voltage  (at filter input)
DC  Chitput Current,  each plate

TYPICAL  OPERATING CHARACTERISTICS  -  Full-Wave Rectifier

AC  Plate  Supply  Voltage  Each
Plate  (RMs)a

hput Capacitor
hput Choke
Effective  Plate  Supply impedance

Each Plate
DC  Output  Current
DC  Qitput Voltage at  FTlter input

(approx.)

1250   volts
See  Figure  1
See  Flgure  1

1.1    a.mps

350   volts
45ma

Sine wave               Vibrator
Qpe rat ion              oper ati on

hput to  Filter      input to  Filter
Capacitor   Choke        Capacitor

325             400                   ---         volts
10             ---                      10          «f

10                  ---        henrys

525                                      ---         ohms
70                70                     70         rna

310             340                   340         volts

a AC pla,te supply voltage is measured without load.

2 3/63
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Choke hput
45

1[

------ 8Ic:aha'ciio
I chpu£

Ill
I E .37

\
D

24

I

I
I

7 6011 3

0                  100                200                300               400               500

AC Plate Supply Volts  (RMS) per Plate  - Without  Load

Figure  1.   Permissible DC  Output Curl`ent
per  Plate vs.  AC  Plate Supply
Voltage (HMS) per Plate (no loa,d)



6X4

I
11111111111 11111111111

Capacitor input  Filter Based on  Steady  -  State
Peak Plate Current
Each Plate of 245  rna

\
\

P
Arermel`

St
ofibleOn

\

\

0                     0.2                  0.4                  0.6                   0.8                   1.0

Rectification  Effic iency

Figure 2.   Permissible DC Output per Plate
vs.  Rectification Efficiency
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0                   100               200                300                400                500

AC  Plate  Supply Volts  (HMS)  Each Plate  -  No  Load

Figure 3.   Minimum Plate Supply
Resistance per Plate
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AMPEREx  TUBE  TvpEs    6Y9,11Y9,16Y9

TENTATIVE DATA

The  Amperex 6Y9,   11Y9  and  16Y9 are  dual-pentode tubes with  Decal bases.  They
are  designed for use in television receivers:    Pentode  No.  1 as a video  output
pentode and  Pentode  No.  2  as  a  sound  IF amplifier,   AGC amplifier or  sync  sepa-
rator.   The  extremely low capacitances between  sections prevent interference
and make  it possible  to use both  sections as a  cascade amplifier.

Pentode  No.  1  can provide  100 volt composite  video  signal at  a plate load of
2  k ohms.

EiE

f\

EiiEZ

MECHANICAL

Dimensions
Bulb
Base

ELECTRICAL

Heater  Supply

Heater  Voltage
Heater  Current

5/64

GENERAL CHARACTERISTICS

see  outline  drawing
T 6-1/2
Pecal

indirect,  AC or  DC
series or parallel

6Y9         11Y9       16Y9

6.3          11.0        16.5   volts
800           450         300   rna



6Y9,11Y9,16Yg

Direct  hterelectrode  Capacitances  (without external shield)

Pentode  No.  1

Plate to  All other  Elements  (except grid No.  1)
Grid No.  1 to AII Chher  Elements  (except  plate)
Plate to Grid No.  1

Pentode  No.  2

Plate  to  All Chher  Elements  (except grid  No.  1)
Grid No.  1 to AIL Othe.r  Elements  (except plate)
Plate to  Grid No.  1
Grid No.  1 to  Heater

Between  Pentode  No.  1 and  Pentode  No.  2

Plate to  Plate
Grid to Grid
Plate  of  Pentode  No.  1 to  Control  Grid of  Pentode  No.  2
Plate  of Pentode  No.  2  to  Control  Grid of  Pentode  No.  2

MAXIMUM RATINGS

Pentode  No.  1  Section

Plate  Voltage  (zero plate curl.ent)
plate  voltage
Grid No.  2  Voltage  (zero grid current)
Grid No.  2  Voltage
Plate  mssipation
Grid No.  2  Dissipation
Cathode  Current
Grid No.  1  Resistance
Hea.ter to  Cathode  Voltage

Pentode  No.  2  Section

Plate Voltage  (zero plate current)
Plate  Voltage
Grid No.  2  Voltage  (zero grid current)
Grid No.  2  Voltage
Plate  Dissipation
GI`id No.  2  Dissipation
Cathode  Current
Grid No.  1  Resistance
Heater to  Cathode  Voltage

7pf
12pf
95  mpf

llpf
10pf

140   mpf
<100   mpf

<150   mpf
<10   mpf

<100   mpf
<5   mpf

Absolute
Values

600    volts
275    volts
600    volts
275    volts
5.8    watts
2.92  watts
664  rna

1    megohms
200    volts

600    volts
275    volts
600    volts
275    volts
1.75    watts
0.6    watts

16.5    rna
1    megohms

200    volts

1  For  short periods,  screen dissipation =  3.2 watts  (max.).
2  For  short periods,  cathode current =  85  rna  (max.).
3  For  short periods,   screen dissipation =  3.5 watts  (max.).
4  For  short periods,  cathode current =  93  rna  (max.).

5/64
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6Y9,11Y9,16Y9

Pentode
No.I

Pentode
No.2

TYPICAL CHARACTERISTICS

Plate  voltage                                                                             170
Grid  No.  2  Voltage                                                                       170
Grid  No.1  Voltage                                                                    -2.6
Plate  current                                                                          30
Grid  No.  2  Current                                                                    6.5
Transconductance                                                             21, 000
Amplification  factor  tsrid No.1 to  gl`id No.  2)            38
Internal  Resistance                                                                  40

TYPICAL OPERATING CHARACTERISTICS

Pentode  No.  1 -Video Output  (Fi

150   volts
150   volts

-2.3   volts
10ma

3.0   rna
8500    rmhos

35
160   k  ohms

n

-

EiEI

Supply  Voltage
Supply  Series  Resistor  (RV)6

!::::gfeastisTaE:e
Grid No.  2  Resistor
Cathode  Resistor
I'eak  to  Peak Input  Signal
Peak to  Peak Output Signal

Pentode  No.  2 - S nc  Separator

Supply  Voltage
Plate  Resistance
Grid No.  2  Voltage
Grid No.  1  Resistor
Grid  No.  1  Voltage
Plate  Current
Transconductance

Pentode  No.  2

Plate  Voltage
Grid  No.  2  Voltage
Grid  No.  1  Voltage
Plate  Current
Transconductance

135
0

2.2        4.7
00

6.8        6.8
2.5         1.4
9090

volts
ohms
volts
k ohms
k ohms
ohms
volts
volts

loo-140         200-250   volts
50                    50   kohms
75                     75   volts

1                       1   megohm
-2.6                 -2.7   volts

0.1                     0.1    rna
250                    200    {mihos

IF Amplifier

5  RV given to avoid excessive plate  dissipation.
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6Y9,  11Y9,16Y9

12010080OV60.OV4020OV
Pentode  No.   1  Section

Ec2
=   130V

Pb= 5W Ic2-

\
\\ \

\\I

ziil
\\

\\

\I, \,
-

\
+- -

OV  0 -- I- -I - - - -

Ecl  =  OV

-0. 5V

-1.0V

-1. 5V

-2.0V

-2.5V

-3.OV

0                         50                      100                    150                   200                   250

Eb  (V)

Flguro  1.   P®ntode  No.  1  Flato  Ch.r&ctorlBtlce
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6Y9,11Y9,16Y9
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6Y9,  11Y9,  16Y9
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6Y9,11Y9,16Y9
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Amp[REx  TUBE  TypE  7HG8

TENTATrv'E  DATA

The Amperex 7HG8 is acombined triode and high-slope Ampliframe RF pentode
for use for 300 rna series  string operation as an oscillator-mixer in VHF tele-
vision tuners.

The  7HG8  is electrically equivalent to the  6HG8  with the  exception of the follow-
ing ratings.

Hea.ter Arrangement
Heater Voltage
Heater Current

series  supply
8  volts
300  rna

rl

r\

rl
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AHIP[R[X  TUBE  TYPE   9A8

The Amperex 9A8 is a miniature triode-pentode with separate cathodes espe-
cially  designed  for  use  as a  combined  oscillator-mixer  in  TV  and  Aha/FM
receivers.

PIN   CONNECTION

I-PLATE,  TBIODE:

2-GRID   NO.  I  PENTODE
G3p     3-GRID  NO.2PENTODE
<P.is    4-HEATER

MECHANICAL

fuse
Bulb

Qitline

Mounting Position

ELECTRICAL

E=

-r

I 4/63

5-HEATER
6-  PLATE,  PENTODE
7-GftlD  NO.3  PENTODE

CATHODE,  PENTODE
INTERNAL  SHIELD

8-CATHODE,  TF}loDE

9-   GF`lD,  TRI0DE

6-2

GENERAL CIIARACTERISTICS

E9-1

T6-1/2

6-2

any

Cathodes  (2)

Hea,ter  Characteristics

Heater Arrangement

Heater  Voltage

Heater Current

coated,  unipotential

AC or DC series supply

9 volts

300 rna



9A8

hterelectrode Ca,pacitances

hput
Chltput
Plate to Grid

Triode  section      Pentode  section

2.5                                      5.2    pf
1.8                                    3.4   pf
1.5                                0.025   pf

Between Triode and Pentode Sections

Plate to Plate
Plate Of Pentode' to Grid of Thiode
Control Grid Of Pentode to Plate of Tliode

MA2nMUM RATINGs  (DEslGN CENTER VALUES)

Pentode  Section

Plate Supply  Voltage
Plate Voltage
Plate Ihasipation
Screen Supply Voltage

f::::#!!8:eti¥n.:!8=)
Cathode Current
Grid Series Resistance  (Cathode  Bias)
Grid Series Resistance  (Fixed Bias)

#eckgta£:ebgtr::e¥°i¥theofB:n=d°ri:at¥r)

Triode  Section

Plate  Supply Voltage
Plate Voltage
Plate Dissipation
Ca,thode Current
Grid Series Resistance

#:E#:eb:trj:e¥°:¥he#=d+°ri:a#r)

0.07   pf
0.02   pf
0.16   pf

550   volts
250   volts
1.7   watts
550   volts
175    volts-
200   volts
0.5   watt
14ma

1   megohm
0.5   megohm
1.3   volts
100   volts

550   volts
250   volts
1.5   watts
14ma

0.5   megohm
1.3   volts
100   volts

`H plate dissipation is less than 1.2 watts,  the nrarimum value Of the screen dig-      u .
sipation may be increased to 0.75 watts.

4/63    EI
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TYPICAL CIIARACTERISTICS

Pentode  Section

I
Plate Voltage
Screen Voltage
Grid Voltage
Plate Current
Screen' Current
Transconductance
Amplification  Factor
Plate Resistance
input Resistance  (F =  50  Mc)
Equivalent Noise Resistance

Triode  Section

EiL=

Ei=

I

Pla.te  Voltage
Grid Voltage
Plate Current
Transconductance
Amplification  Factor

TYPICAL  OPERATION -  CONVERTER SERVICES

Plate Voltage
Screen Voltage
Grid Resistance
Cathode Resistor
Ctscillator  Voltage
Plate Current
Screen Current
Grid Current
CQnversion Conductance
hternal Resistance

170
170

-2

9A8

10ma
2.8   rna

6,200   quhos
47

0.4   megohm
10,000   ohms
1,500   ohms

100   volts
-2   volts
14ma

5'000   quhos
20

170                     170   volts
170                     170   volts
0.I                     0.1   megohm

-   330                     820   ohms
3.5                      3.5   volts
6.5                      5.2   rna
2.0                       1.5    rna
20                           0    4ra

2, 200                2,100    qunhos
0.8                  0.87   megohm

3 The triode should be used in a Colpitts rather tha.n a Hartley type oscillator   .
circuit.
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9A8
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AMP[REX  TUBE  TYPE  9ED4/PD500
TENTATIVE DATA

^Thver:ge¥::::.9Em/PD500isashuntsfabflizertriodedesignedforco|or

Ziil,
MECHANICAL

mmensions
Efase

ELECTRICAL

Heater  Supply

Heater  Voltage
Heater  Current

PIN   CONNECTIONS

0-34 I.§6MAXI

OJ6[M'N

' +.0!

T4.193

rl

4.5:MA
mx

UU  U  UU

GENERAL CHARACTERISHCS

see outline drawing
magnoval

indirect AC or DC
series supply

7. 3 volts
300 rna

MAHMUM RATINGS  (DESIGN CENTER  -  unless  noted

r\\

Plate  Voltage
Plate Chrrent
Plate mssipation
Plate mssipation (absolute limit)
Negative  Grid Voltage
Grid circuit Resistance
Cathode to Heater  Voltage

Cathode Positive
Cathode Negative

25' 000  volts
I.5  rna

1::::ij21
5  megohms

400  VDC  + 250  VAC
250  volts

1.   Permissible only during short periods; in total,  up to a marimum Of
10% of the operating time of the tube.

2.   Diring set warm-up,  440 volts maximum.
Pr ecautious :

4/66

X-ray shielding may be required to give protection against
excessive radiation.

(OVER)



9ED4/PD500
TYPICAL  OPERATING CHARACTERISTICS

Plate  Voltage
Grid Voltage Change for a Plate Current

Change of 0.1  to  1.5 rna
Negative  Grid  Voltage  (Ip  =  loo  Ha)

25' 000 volts

<11   volts
18  to  40    volts

u

V

4/66



Amp[REx TUBE TypE lo(W5

The Amperex  10CW5 has the same electrical characteristics as the
Amperex 6CW5/EL86 except that the heater ratings are as  indicated
below.

The  10CW5  is  designed for 450  rna controlled warm-up series string
Operation.

Heater  voltage                      10.6  volts

Heater  current                     450 rna

r\

EiE
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AMPEREX   TUBE  TYPE   10DX8

Eii

`fE'

n

TENTATIVE DATA

The  Amperex  10DX8  is a  triode-pentode with  separate  cathodes  for  450 rna
series string operation.   The  triode is designed  for use in circuits  for  keyed
AGC,  sync-separation, sync-amplification and noise suppression.   The pentode
is designed for use as a video output tube.

The  10DX8  is  electrically  equivalent   to  the  6DX8,  except  for  the  following
ratings.

Heater Arrangement
Heater  Voltage
Heater Current

series supply
10.2 volts
450  rna

4/63
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AMPEREX TUBE TYPE  12AT7/E0081

The  12AT7/ECC8| 1 is  a mifliaturc twin triode designed for use as an
oscillator  mixer or  amplifier in TV and  FM receivers.  A center-tapped heater per-
mits operation of the tube  flom either a 6.3  volt or a  12.6 volt heater  supply.

GENERAL  CHARACTERISTICS

il

-

E|

ELECTRICAL

Cathode

Heater  Voltage,  AC or DC
Heater Curren( 2

Direct lnterclectrode Capacitanccs

Input (each  section)
Output (section  I)
Output (section  2)
Grid to Plate (each  section)
Hea(e[ to  Cathode

MECHANICAL

Maximum Overall  Dimensions

Length
Seated Height
Diameter

Mounting Position

Base

Coated, uripotential
Serie s        P arall el

12.6               6.3   vol.s
0.15              0.3   anps

With Shields  Without Shield

2 3/16   iQches
I  15/16   inches

7/8  inch

any

Samll button,  9 pin
RETMA  *9A

1   The  12AT7/ECC81   is  a dlrec.,  l`igli-qLiali.y  r®p[®c®Inenl  for  olher  brands of tl`e  12^T7.

Wtien  used  in  equipmen. which employs  seri®S-c®nn.c.od h®at®r.,  a ci.nent.limiting d.vice
mus.  b®  inserted  to  limi.  the cuTr®n.  when  .wi.cliing  on®

3   With  ®xtemal  slii®ld  (RETM^  *315)  coiiriected .o  calhod® of  section  under  tes..

-1



12AT7/EC€81
MAXIMUM RATINGS (Each  Sectiqg)

Design Center Values

Zero Signal Plate Voltage
Plan Voltage
Plate DissipationC- C - t
Grddvoltnge
Grid Voltage (Grid Current  = + 0.3 uA)
Grid Resistance+
Heater to Cathode Voltage
Heater to Cathode Resistance

Plo.e Voltage
Grid Voltage
Plate Cur[cfit
T[ansconductance
Amplification  Fac(o[
Plate Resistance

2

550   volts
300   volts
2.5   watts
15   |nA

-  50   volts
-I.3   vol,s

I   megohn
90   volts

20'000   ohms

Typical Ope[ating Conditions

Class  A ADplifief (Each Section)

loo                  170
-I.0          -1.0

.0                  8.5
3750                59 00
6266

16.5                  11.0

4 wl,I'  ,®1` bla.,

volts
volts
rnA
dricromhos

K ohms

+M.

X X

®

a a= =
rl± mh9
N

UUUU

E=u

`J

u



12AT7/EC€81
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AMPEREX TUBE TYPE     12AU7/ECC82

The  12AU7/ECC82 1 is  a miniature,  low-gain,  medium-mu twin triode,  each
section of which has  an individual cathode  c.onnection.  The construction of the
12AU7/ECC82  is  such that noise  and  microphony  are reduced to a minimum.  Ilum
is  reduced  by  use of a coiled tungs.en heater.  A  center-tapped heater permits
operation of the  tube from  either a 6.3 volt  or a  12.6 volt  supply.

GEN ER^L CH^R^CTERISTICS

ELECTRICAL

Cathode

H:=:::oLtaL=,2^CorDC

Coated, unipotential
Sefie §       Pafallel

12.6               6.3 uol(8
0.15              0.3 adp8

EE

-\ Direct |nterclecnde capaci(anccs                      wi(h shield 3 Without shield

Grid to Plate (c.ch section)
IDput (each section)
output (secdoD  I)
Output (8ectioo  2)

MECHlrmc]EL

MarifDUD Ovcfall Diinensions
LeDgch
Seated Heicht
Dimeter

Mounting Position

Base

I.6              I.6 uut
2.0               I.8 unf
2.I             OO.5 uut
2.I             O.37 unf

2  3/16 inches
1  15/16 inchee

7/8 inch
any

Sdull BUEcon, 9 pin
RETMA I 9^

--The  ]2AU7/ECC82  is  a direct,  high-quali.y  roploc®ment  fo-o.li®r biands ®1 the  12AU7.

2 When u..I ln .qi.lpmh.-whlch .mploy. ..rl..-c®nh.ctod A.eler., ® curron.-I lml.lr.9 d.vlc.

mi.. b® ln..rfod to llml. th. clin.h. wh.n .wl.chlrig ®n.
8 Vl.h .n.n|al .Ill.Id (RE"^ J SIS) cenn.a..d .® cath®d. ®f ..cllon under .....



12AU7/ECC82

MAInMUM RATINGS (Each Section)

Design Center Values

Ze.o Signal Plate Voltage
Plo.e Voltage
Plo.e Dissipat:ion
Cadrdc Curcot
G[id Voltnge
Grid to Plate Vol.age
Grid Voltage (Grid currefLt = + 0.3 uA)
Grid Resistance +
Hcate[ to Ca(hodc Vol(age
Heaee[ to Cathode Resistance
Hcate[ to Cathode Resistance 6

Typical Operating Conditions

Class A AfDplirle[ (Each Section)

Plate Voltage
Grid Voltage
frolification Factor
PlfLte Rcsisfance (appfo*)
Trmsconductmce
Plate Curfent

550   ,olts
300   volts

2.75   wac.s
20DA

-loo  vol,a
-250  volts
-I,3  vol,s

I   Dcgohm
180   volts

20,000   ohms
150,000   ohms

7700   ohms
2200  ricloulo8
10.5   rnA

Rp.a.o47Mn
R® .0.15 Mn

Q±4SS  A  RESIS"NCE-COuPLED
AMPLIFIEB, EACII   SECTIot!!

+   wl,h  .®1' bl®*

2 ln plia.. lnv.r.lrlg cl.clil.-

u



12AU7/E0082

Rp  =O.047  Mn                                  Rg  =O.15  Mn                                        Rk  =  I.2KQ

Ebb (V) Ip (rnA) Eo (Veff)8 Gain % Distoftion 7

100 1.20 11 13.5 5.6
150 1.82 18 I.35 6.I
200 2.41 26 13.5 6.3
250 3.02 34 13.5 6.4
300 3.65 43 13.5 6.5
350 4.30 51 13.5 6.6
400 5.00 59 13.5 6.7

Rp=O.1MQ                                       Rg=0.33MQ                                        Rk  =2.2KQ

Ebb (V) Ip (rnA) Eo (Veff)0 Gin 7® Distordoo 7

loo 0.66 10 14 4.8
150 0.98 17 14 5.6
200 I.30 25 14 5.8
250- I.63 32 14 5.9
300 I.97 41 14 6.0
350 2.30 49 14 6.I
400 2.62 57 14 6.2

Rp  =O.22Mn                                   R8  =O.68MQ                                       Rk  =3.9KQ

Ebb (V) Ip (,nA) Eo (Vcff)a Gain 7® Di8eo[tion 7

loo 0.33 8 14.5 4.0
150 0.50 15 14.5 4.4
ZOO 0.66 22

` 14.5
4.7

250 0.82 28 14.5 4.8
300 0.98 36 14.5 4.9
350 I.16 43 14.5 5.0
400 I.31. 50 14.5 5.I

6   Grid cLirr.nl = +  a.3 4^.

7  ^pproxtmofely pr®p®r.l®rial  to outru. `n.I.a..



12AU7/E0082
Class  A Resistance - Coupled

Two Sections in Cascade

Supply Voltage
Total Curent
Output Voltage 8
Gaia
Total Distortion 7

volts
rnA
volts (RMS)

APPLICATION NOTES

MCROPHONICS

-

I-

The tube can be used without special precautions  against microphoaic effect in
amplifiers in which the  input voltage is higher chan  50 millivolts when the tube
is mounted ia the near vicinity of a 5 watt  loud speaker with aa acou§tical effi-
cieacy of 57a.

Hm
The hum and noise level will be better than -60 db when the grid circui( imped-
once i§ less than 0.3 negohlns (a. 60 eps), the ceater tap of the heater is grounded  u
and the  cathode [esis[or is decoupled by a capacitor of a[ least  100 uuf.

a  ciid cuir.nt  = + 0.3 #A.

7   ^pprox|m®I®ly proper.lonal  .o ®u.pu. vol.ag.

4

.'`t\   i-'?    .I .---     8r.=ti,,  i=!,.



12AU7/E0082
Operating ChaI&cte.istics as a Pha§. Iovc[(e.

ii

Supply Voltage

-\     ;;;i:u::v=;:::ii::`;p),,
Percent Distortion 7

A       Supply voltage
Plate Curent (Ip}
Plate Curent
Output Voltag
Voltage Gain
Pe.cent Distortion 7

8   Giid  CiH..nl  = +  0.3 4A.

7   ^pproximot.Iy pr®por.i®nal  1® ®utpu. `rol.og..

volts
DA
InA
volts (RMS)

volts
DA
bA
vol(s (RMS)

5



12A117/E0082

2ffi8
PIl`  CONllECTIOIIS
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12AU7/EC€82
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12AU7/E0082
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12A117/[0082
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AMPEREX  TUBE  TYPE  12AX7/E0083

--

E=

-

The  12AX7/F,CC83] is  a miniature,  high-mu twin triode,  each  section of which
has  an  individual  cathode  connection.  The  construction  of the  12AX7/ECC83  is
such  that  noise  and  microphony  are  reduced  to  a  minimum.  Hum is  reduced  by  the
use of a coiled  tungsten heater.  A  center-tapped heater permits operation of the  tube
from either  ;  6.3  volt  or  a  12.6  volt heater  supply.

The  12AX7/ECC83  is  particularly  suited  for  use  in resistance -  coupled  vol-
tage  amplifiers  such  as those used  in the  preamplifier and input  stages of Hi-Fi
amplifiers,  phase  inverters,  multivibrators  and  numerous  industrial  control circuits
where  high  vol.age gain  is desired.

GENERAL alARACTERlsTlcs

ELECTRICAL

Cathode

Heater Voltage,  AC or DC
Heatef Curent 2

Di.ect IDtefelectrode CapacitaLnccs

Grid to Plate (each section)
Input (each section)
Output (section  I)
Output (section 2)

uec-CAL
MalimufD Overall Dimensions

Length
Seated Height
Dianetef

Mounting Posi(ion

Base

Coo.ed, unipotential
SE±       Parallel

12.6              6.3   volts
0.15              0.3   aaps

With Shields Without shield
1.7                I.7   uuf
I.8               1.6   uuf
I.9            0.46   uuf
I.9            0.34   uuf

2 3/16  inches
1  15/16   inches

7/8  inch
ally

Sqlall button, 9 pin
RETRA  I 9^

The  12AX7/ECC831. a dlr.ct,llighilioll.y r®ploc®m.n. for a.her brand. ®f 11-.12^X7.

VI-n u.ed ln .qulpaen. whlch .aplay. ..Tl®. -conriecl.d h.a.er., a cur.nt-llml.Ing
d.vlce in... b. ln.®r..d .a llii)I. th. ct.r:.n. I./A.n .wl.cl`in. ®n.

®  Ylth .now.I .Ill.Id (RE"^  J315} €onn.c..a .o c..bode ®. .ec.l®h under ......



12AX7/E€C83

MAX"UM RATINGS (Each Sectioli)

Design Ceatcr Values

Zero Sigml Plo(e Voltage
Plate Voltage
plde Dissipndofi
Cathode CtLrrmt
Grid Voltage
Grid Voltage (Grid current = +  0.3 uA)
Grid Resistance `
Heater to Cathode Voltage
Heater to Cathode Resistance
Heater to Cathode Resistance6

Typical Operating Conditions

Class  A Amplifier (Each Section)

Plate Voltage
Grid Voltage
Amplifica(ion Factor
Plate Resistance (appfoz.)
Transconduc[ance
Plate Cur[eat

2

550
300
loo   watt

8DA
-50  vol,s
-1,3   volts

2  negohas
180   volts

20.000   ohms
150,000   ohms

loo              250
-1.0          -2.0

loo              loo
80,000        62,500   ohms

1250            1600   nicromhos
0.5                1.2   D^

Rp . o.o47 Mn
Ro .o. i5 Nn

cLAss  A  FtEslsTANCEnooupLED
AMPLIFIER_,EACH   SECTION

`  wlth rdi blo-

6   In  pha.e  lnverllng clrculls.



12AX7/E0083
Rp =O.047 Mn                                                          R8  =O.15 Mn

Ebb (V) Rk (a) Ip (nA) Eo (Veff)8 Gain 7® Di§toftion 7

200 1500 0.86 •18 34 8.5
250 1200 1.18 23 37.5 7.0
300 |cOO 1.55 26 40 5.0
350 820 I.98 33 .42.5 4.4
400 680 2.45 37 44 3.6

Rp  =O.I  Mf2                                                                   Rg  =O.33 irf2

Ebb (V) Rk (a) Ip (nA) Eo (Veff)8 Gain 7e Distortion 7

ZOO 1800 0.65 20 50 4.8
250 1500 0.86 26 54.5 3.9
300 1200 1.11 30 57 2.7
350 •  1000 I.40 36 61 2.2
400 820 I.72 38 63 I.7

Rp  =0.22 MQ                                                             Rg  = O.68 MQ

==:=:__::.-           =:::-_:-          i::::I-          _I:_:I::E        ::::::          .==-::_=:-:=_=:__

E® - grld coir-. aetrflng p®ln..
7   Th. tolol Iimenlc dlder.lou I. apprexlna..lr prep®r.l®h®l  1® tli. ®u.pu. v®l.a..

3



12AX7/EOC83
AppLlcAnoN NOTEs

mcRopHONlcs
The t`ibe can be `ised without apccial precautions against diicrophonic effect in
amplifiers in whicb the input voltage i8 higher than 50 nillivolts when the tube
is qrountcd in the near vicinity of a 5 watt lo`rd apeakc. vich an acoustical effi-
ciency of 5%

un
The hun and froise level inrill be better than - 60 db when the grid circuit idiped-
aece is less than 0.5 megohDs (at 60 cps), the cetitci tap of the heater is gro`inded
and the cathode fesi8eor is deco`ipled b]r a capacitor of at least  loo uf.

005JJ,

E[ce:ut-

0.22ra

'           iun:Qcoun

®

un RA   iEL8 r

o'.

Rk

tl

+Eb

Supply Voltage
Cathode Resistance
Total Curent
output voltage 6 ("s)
Voltage Gain
Percent Di stortion 7

e

4

E®  ol grld curl.n.  ..®r.log p®lnt.
7   Tli. l®.al  I-..rohlc dl.torfl®n  I. oppr®xlmat.ly pr®p®r.l®nal  to .I.. ou.pu. v®l.a®..

ZE
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12AX7/E0083
cos,I

IiEI
!Eb           1

!Rp     ,I !acoun J®

Rb'  age,, !o.- i,

Rt tl,ct.

-
Ein

I    o,85I

Supply Voltage
Plate Voltage .
Total Cunent
Cathode Resistance

-   :i:::ut:;a:ta:g:e:8i;=; (R:,),

Vol.age Gain
Percent Di stordon 7

-

+Eb

250               350   vol.s
65            ,   90   vol.s

I.0                 I.2   rnA
68,000        82,000   ohms

0.1              0.15   megohin
0.1             0.15   Degohm
20                 35   volts
2527

I.8              I.8

8 max.

:rtsOu :
wh

UUU uU

E® a. .rld curren. dcrfln. p®In..

TI). l®.al  hernenlc dist®r.!®n I. eppr®xlrho..ly pr®por.l®nol  1® .h. ®ubu. V®lt®g..
5
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12AX7/E0083
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12AX7/EC€83
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AMPER[X  TUBE  TYPE  150W5

The Amperex  15CW5 is  aL high current  low voltage output  pentode designed  for
300 rna series string operation in medium power Hi-Fi amplifiers.   A pail.   of
tubes in cla.ss ABi push-pull operation yields an output up to 25 watts with only
1% distortion  (without feedback).

The  15CW5 is  alsouseful insingle ended push-pull cil.cuits because of its  highly
efficient opera.tion with relatively low supply voltage.   h a typical transformer-
less circuit a pair of  15CW5 tubes can deliver up to  10 watts in class AB|.

'I'his tube is identical to the 6CW5 except for the following characteristics.

Heater Arrangement
Heater  Voltage
Heater  Current

series  supply
15 volts
300 rna

f\

n

EiiEI

a,/ce



EEZ



AMP[R[X  TUBE  TYPE  16A03

Thr`  Ampel.ex  16AQ3  is a damper  diode  designed for  use in  television receiver
horizontal sweep circuits.

6-8

GENERAL CHARACTERISTICS
EE

-

MECRANICAL

Dimensions
Bulb
Base

-     outline

ELECTRICAL

Heating
Heater  Voltage
Heater  Current
Direct Interelectrode  Capacitances

Plate to All  CIther  Elements
Cathode to  Heater

MAXIMUM RATINGS,   DESIGN CENTER VALUES

Plate  Voltage,   Cut-CIff Condition
Plate Voltage
Plate Current
Peak Plate Current
Plate  Dissipation
Peak  Plate-Cathode  Voltage  (cathode positive)I
Peak  Plate-Cathode  Voltage  (cathode positive)1. a
Peak Heater-Cathode VoltageL

see  outline  drawing
T6-1/2
NOval
6-8

series  supply
16.4  volts
600  rna

8.6  pf
2. 0 pf

1 Marimum pulse duration 2297o of a cycle  with a maximum of  18  ysec.
2 Abs olute  maximum.

4/63
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010

l|HEEI

20                               30                             40

Eb(V)

Figure  1.   Plate  Characteristics
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AMPEREX TUBE   TYPE 17KW6

A

ZilE

r\.

This tube is designed to be used as an output pentode in the vertical
deflection circuits of color TV receivers.

QUICK REFERENCE DATA

Phte Voltage
Peat Plate Voltage
Plate ussipation
Grid No.  2 mssipation
Chthode Current

MECHANICAL

Inmensions
Ebse

ELECTRICAL

PIN   CONNECTIONS

400 volts max
2, 500 volts max

12 watts  max.
2.5 watts max
100 rna max.

I-GRID  NO.I
2-lNTEBNAL  CONNECTION
3-GRID NO.2
4-HEATEB

G3J`    :::Ef#
7-GI]ID  NO.3,CATHODE

Gi           ::FNR+:RNN°;i  coNNECTloN

GENERAL  CHARACTERISTICS

Heater Supply
Hea,ter  Voltage
Hea.ter  Current

"rect Interelectrode Ca citances

Grid No.  1 to Heater
Anode to Grid lto.  I

see outline drawing
ngoval

indirect AC or  DC series supply
17.0 volts
300   rna

< ZOO  mpf
1.8 pf

5/66
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TYPICAI. CHARACTERISHCS (measured under pulse conditions)

Anode  Voltage
Grid N).  2  Voltage
Grid ro.  1  Voltage
chode Cherent
Grid Dto.  2  Current

opERAnNG CHARAC TERISTl cs

Anode  Voltage at End of Scan
Cbid rI.  2 Voltage
Cirid lto.  1  Voltage
Peak Anode Ciirrent

Llm"G VAI-UES (design center rating system)

Jinode  Voltage ln Cold Ctondition
Anode  Voltage
Peak ,inode Voltage
Anode mssipa,lion
Grid rto.  2  Voltage in Cold Condition
trid rI. 2 Voltage
Grid Dto.  2 "ssipatLon
Cathode Ourent
Ca,thode to Heater Voltage
aid )to. 1 Circuit Resistance

190 volts
190 volts
-17 volts
60ma
4.5m

70 volts
200 volts
-5 volts

230 rna

700 volts
400 volts

2, 500 volts
12 watts

700 volts
275 volts
3.5 watts
100 rna
220 volts

1 megohm

EE

\J`

2 5/ee



AMPER[X   TUBE   Typ[   19KF6

The  Amperex  19KF6  is an output pentode  designed for use  in horizontal de-
flection Stages of TV receivers with low  supply voltage  (135  VIX:).

A

A

Zil

RECHAVICAL

Base
Bulb
Dimensions
Mounting  Position

ELECTRICAL

Heating

Heater  Voltage
Heater Current

MAXIMUM RATINGS

GENERAL CHARACTERISTICS

magnoval
T-9
see outline drawing
any

design
Center

indirect AC or  IX:,
parallel supply

19.5  volts
450  rna

liesign
Maxi mu in       Unit s

Peak  Plate  Voltage
Grid No.  2  Voltage  (Zero  Current)
Grid No.  2  Voltage
Plate Dissipation
Grid No.  2  Dissipation
Cathode Current
Cathode to Heater  Voltage
Grid No.  1  Resistorl

volts
volts
volts
watts
watts
rna
volts
megohm

I  For line output circuits Grid No.  1 resistor  is  2.2  megohms  (design center)

and 2.4  megohms  (design maximum).
1/65



19KF6

TYPICAL CHARACTERISTICS  (Instantaneous  Values)

Plate  Voltage
Grid No.  2  Voltage
Grid No.  3  Voltage
Grid No.  1  Voltage
Plate Current
Grid No.  2 Current

OPERATING cHARACTERrsTlcs

130 volts
130 volts

0 volt
0 volt

650  rna
30ma

hive Below Knee)

Plate  Voltage

¥iErNLod.N2°fre2sEEfm'cye¥°"nee
Grid No.  3  Voltages
Grid No.  1  Voltage
Plate Current
Maximum  NegaLtive  Grid No.  1  Voltage with:

Plate  Voltage  =  5000V,   Grid No.  2  Voltage  =  135V,
Plate  Current =  40  /Ja

\
Ec2  =  „OVEc3=oV

\\

\

\

\\ 1=OVE
-5V-'OV-'5Va

--2V

a                              50                           loo                           150                       200

Eb(V  '

Figure  1.    Screen ChaLracterlstics

40 volts
135  volts
820 ohms

0 volt
0 volt

450  maL

100 volts

3  To prevent excessive Grid No.  1  Dissipation during warm-up the following
minimum values  of Rg2  are  I.equired.

Plate  Supply
135V
170V
230V

Grid No.  2  Resistor
820 ohms

1200 ohms
2200 ohms

3  For optimum suppression of Barkhausen oscillations or snivels the beam plates
may be connected to a voltage of +20 volts.
The current to these beam plates is dependent on the plate load and may vary as
a function of the bea,in current in the picture tube.

1/65
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\
Ebc2  Iac2`Ec3' I,5V820QOV

\
\\
\\
\\ I c I . ov`

-5V
-'OV-15V-20V-2,V

0 5 a loo 15a 2 00
I  b  (V )

Figure  2.   Screen  Characteristics

I c2  .I lovEc}.OV

Eel.OV

-5V

-lov-'5V-20V-25V

a                                 50                               loo                              150                             ZOO

Eb(V)

Figure  3.    Pla,te  Chara,cteriatics

Ebc2  IF'c2.E(3. 13SV820nOV

€cl=ovI-
11111

-5VI-
-lov•

/ 11 -15V-20V-25V-50v

0                               50                            loo                           150                         Zoo

Eb(V'

Figure  4.    Plate  Characteristics
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Amp[REx  TUBE  TypE  20A03

The  Amperex 20AQ3 has the same  electrical characteristics as the  Amperex
6AL3 except that it is designed for  450 rna controlled warm-up series  string
operation.

The heater characteristics are:

Heater  voltage                           20.2  volts  ±  10%

Heater airrent                         450 rna

^`

iii

a
12/64



u

u



AMP[REX TUBE TYPE  27G85

TENTATIVE  DATA

The  27G85  is an all-glass bean power pentode designed for use in horizontal
deflection output  stages of TV receivers.  It features a large pla.e to screen
grid current ratio. The  27G85 has  an enlarged novel base:  the  magnoval  baseo

The 27G85 i§ electrically ideotical to the Amperex 6G85 except for the follow-
ing heater characteristics :

Heating
Heater Voltage
Heater CureDt

series  supply
27 volts

00 rna

r'|

EiiE!

Eil

9/61
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AMPEREX TIJBE TYPE 2"G6

The 27KG6 is an output pentode designed for use in horizontal deflection

circuits of color television receivers operating at supply voltages  Of
240 to 270 volts.    It is identical to the 40KG6 except for heater charac-

teristics.

Heater voltage              26. 7 volts

Heater current              450 rna

.A

h

Eiil

3/65
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AMPEREX TUBE Typ[  28E04

The 28EC4  is a damper  diode for use in horizontal deflection circuits

of color TV  receivers.    It is  identicaLl to the 42EC4  except for  heater

characteristics.

Heater voltage                 28 volts

Heater current             450 rna

1

r\

Zi=

3/65
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AMP[R[X   TUBE  TYPE  4"G6

The  Amperex 40KG6 is an output pentode specifically  designed for use in hor-
izontal deflection circuits of color television receivers operating at supply
voltages Of 240 to 270 volts.

MECHANICAL

Base
Dimensions

ELECTRICAL

Heating

Heater  Voltage
Heater  Current
hterlectrode  Ca

PIN   CONNECTloNS

ma8noval
see outline  drawing

fl

Eiil

ZEE

GENERAL CHARACTERISTICS

acitances
Plate to Grid No.  1
Grid No.  1  to  Heater

MAXIMUM RATINGS

Plate  Voltage  (Zero  Current)
Peak Plate  Voltage
Grid No.  2  Voltage  (Zero Current)
Grid No.  2  Voltage
PlaLte  Dissipation 1
Grid No.  2  Dissipation
Cathode  Current
Cathode to  Heater  Voltage
Grid No.  1  Resistance

Fixed Bias
Stabilized Circuits

indirect by  AC  or  DC,
series supply
40  volts

300  rna

2.5  pf
200  nf

watts
500  rna
250  volts

0.25  megohm
2.2  megohms

1  A plate  dissipation  of  34  waLtts  should not be  exceeded under  the worst

probable  operating conditions  at normal picture width.
1/65



40KG6

TYPICAL C HARACTERISTICS2

Plate  Voltage
Grid No.  2  Voltage
Grid No.  1  Voltage
Plate  Current
Grid No.  2  Current
Grid No.  3  Voltage

TYPIC AL OPERAT|ON3

Plate  Vcntage  (End Of  Scan)4
Peak  Plate Current
Plate Current
Grid No.  2  Current
Grid No.  2  Voltage
Grid No.  3  Voltages

160                             45  volts
160                            160  volts

0                             0 volts
1400         1000  (min.)   rna

45                            --rna
0                             0 volts

Eb=Ec2=16     VEc3=OV

lb

lc

2  In order  not to exceed the  maximum ratings for  Plate and Grid No.  2  mssipation,
these characteristics should be measured under pulse conditions.

3  The  minimum  reqiiired cut off voltage  during flyback  is  170 volts at:
Plate  voltage                      =    7000 volts
Grid No.  2  Voltage            =     175  volts

4 The v£::doTi°+b] i¥ipn:€uand:: to =alio]wkf::|oa¢ :°=i::inotna]o:rtehqeu::SEiy voltage.           u
When  selecting supply voltage care  should be taken not to exceed the  maximum
rated plate cut off voltage.

5  For  optimum  suppression of BarkhaLusen  oscillations and snivets,  the beam

plates  may be connected to a voltage of +15 volts.
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Amp[R[x  TUBE  Typ[  4ZEC4

The  Amperex 42EC4 is a damper  diode for use in horizontal deflection cir-
cuits of color TV receivers operating at supply voltages Of 240 to 270 volts.

PIN   CONNECTIONS

MECIIANICAI.

Base
Dimensions

ELECTRICAL

GENERAL CHARACTERISTICS

magnoval
see outline drawing

Heating1

Heater  Voltage
Heater  Current
lnterelectrode Capacitances

Plate to Cathode Capacitance
Ca.thode to Heater

MAXIMUM RATINGS

indirect by AC or ac,
series supply
42 volts

300 rna

13.5  pf
3.7  pf

Eiil

Ziz

EZE]

Peak Plate to Cathode Voltages
Plate Current
Peak Plate Current
Plate Dissipation
Peak Cathode to Heater  Voltage a
Diode FLesistance  at  Plate  Current  = 440  rna

5600 volts
440 rna
800 Ina

11 watts
6300 volts

45 ohms

I  The minimum resistance between any heater pin of a heater chain and the  supply
should be  100 ohms.   This resistance may entirely or partially consist of the hot
resistance of a part of the heater chain.a  Maximum pulse duration is 22% of one cycle and  18  Hsec.
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r AMPEREX  TllBE  TYPE    5651

The  5651  is  a miniature  voltage reference tube of the  cold cathode  dis-h charge type. It is designed fo. use in D.C.  amplifiers,  Stable regulated power

supplies, oscilloscope  calibrators and  similar  applica(ions.

Special  processing of the  tube  and its elements  insures  extremely  stable
opef ation  and  freedom from long  and  short term drift.

The  AMPEREX  5651 has  many of the  design and processing features of
the popular  AMPEREX  tube type OG3.

GENERAL  CHARACTERISTICS

r

EziE

ELECTRICAL

Maximum Ratings,  absolute  values

D.C.  Starting  Voltage (min.) 1
D.C.  Operating  Current (max.)
D.C.  Operating Current (min.)
Ambient Temperature Limits

Typical operation

Recommended D.C.  Operating  Current
Operating Voltage  at  1.5  rna (min.)
Operating Voltage  at 3.5 Da (max.)
Voltage  Regulation (Ia  =  I.5 -3.5  rna) (average)
Voltage Regulation (Ia  =  I.5 -3.5  rna) (max.)
Stability  2

MECHANICAL

Cathode
Base
Bulb
Max.  Overall IIeight
Max.  Seated Height
Max.  Dianeter
Mounting Position

115    volts
3,5    rna
I,5   rna

-55 to + 9o°c

2.5    rna
82   volts
92   volts

0.8   volt
3   volts

0.1  volt

Cold Cathode
Miniature  Buttoa-7 Pin

T 5|/2
2  1/8"
I 7/8"

3/4„
any

1  W|tli  en  illL.minotion  ®f  50-500  lum.n..

2  The  m®xlmiim.v®l.oge  fluc.Iialion  ct  any  cl.rr®nt  level  wl.hin  th. opera.ing  curt.nt

Ong®.
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Basing  ConDectioas

Pin I - Plate
Pin 2 - Cathode
Pin  3   - Internally

Conflec.ed
Pin 4 - Cathode
Pin 5 -Plate
Pin 6 - Infernally

Connected
Pin 7 -   Cathode

V

t?

2



AMPEREX TUBE TYPE  5654

The  5654  i§  a reliable  sharp  cutoff pentode  for  use  as  a wide  band,  high
frequency  RF  and IF  amplifier.  It  is  designed  to  pro.vide  reliable  service under
the  shock  and vibration  conditions  encountered in  aircraft  and mobile  applica-
tions.

MECHANICAL

Cathode
Base
Basing  Designation
Bulb
Oudine
Mounting Position

ELECTRICAL

Heater Voltage 1
rieater Current  at 6.3  volts 1

Direct Interelectrode

7+

coated,  unipo[ential
E7-1
7BD
T5l/
5-I
any

6.3  volts
175  rnA

Capacitances (With  External Shield)

Output Capacitance
Input Capacitance
Between Plate  and  Grid No.  1

Maximum  Ratings (Absolute  Limits)

Plate  Voltage
Plate Voltage (Without  Current)
Plate Di ssipation
Grid No.  2 Voltage
Grid No.  2 Voltage (Without Curent)
Cathode Current
Grid No.  1  Circuit  Resistance
Voltage  Between Cathode  and Heater
Bulb Temperature

2.85  i 0.4 #f
4.0  ± 0.6 #f

0.02 quf max

200  volts max
550  volts max

1.85  watts  max
155  volts  max
550  volts  max

20  rnA max
0.5  megohm max
130  volts max
|65°C max

1   The maximum  deviation of the heater current  at  a heater voltage of 6.3  volts  is  ± 15
TnA.  h  order to  obtain  a prolonged tube life  the maximum  variation of the heater vol-
tage  should  be  less  than  ± 107o (absolute  limits).

E1
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Typical Characteristics

Plate Voltage
Grid No.  2  Voltage
Cathode Resistor
Plate Current
GridiNo.  2 Current
Transconductance
Plate Resistance
Grid No.  1  Voltage  at Plate Current

of  10 microamps

120        180  volts
120         120  volts
180        180 ohms
1.5       7.I  rnA
2.5         2.4  rnA

5000     5100 micromhos
0.3        0.5megohm

-8.5   -8.5 volts

CHARACTERISTIC  RANGE  VALUES  FOR  EQUIPMENT DESIGN

Plate Voltage
Grid No.  2 Voltage
Grid No.  I Voltage
Plate Current
Transconductance
Negative Grid No.   1  Current

(Grid Series  Resistor  = 0. I  Megohm)

Sbock and Vibration 2

120 volts
120  volts
-2 volts

3 - 12 rnA
3500-6500 mic[omhos

0.1 „A

The cube can  withstand vibrations of 2.5  g  at  50 cps  for a period of 32
hours.  It can  also withstand impact  acceleratioas up to  500  g (measured
with the N.R.L.  impact machine for electronic  devices,  lifting the hammer
over an  angle  of  3o°).

Heater Cycling 2

The tube can  withstand  a minimum of 2000 cycles under
ditions:

Heater Voltage (cycled  I minute on  and  1 minute off)
Voltage  Betweefl  Cathode  and Heater

(Cathode Negative With  Respect to  the Heater)
Plate Voltage
Grid No.  2 Voltage
Grid No.  1  Voltage

the following con-

7.5  volts

loo volts dc
0  volt
0 volt
0  volt

12
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AHpmEx TliBE TvpE  5726

The  5726 is a reliable twin diode with  separate cathodes  for use in pro-
f,essioaal  equipmeot  as  a detector or low-current power rectifier.  It is designed
to  give reliable  service under the  shock  and vibeatiofl coriditions eflcountered ia
aircraft and mobile applications.

PIN   CONNECTloNf

CATlioDE    DloI)E   NO    2

MECHANICAL

Cathode
Base
Bulb
Outline
Moundog Position

ELECTRICAL

I-Ieater Voltage
I-Ieater Current
Resonant  Frequency  for Each Diode

Direct hterelect[ode Capacitances

coated, unipotential
E7-I
T5l/
5-I
any

6.3  volts  ±  1o%
300  ±  25  rnA
700 Mc/s

(Measured With  External Shield;  Each Section)

Plate to All Other Elements
Cathode To  All Other Elements
Plate Diode No.  1  to Plate Diode No.  2

Maximum Ratings (Absolute Limits,  Each Diode)

Peak Inverse Plate Voltage
plate Current
Steady State Peak Plate Current
Peak Voltage Between  Cathode afld Heater
Bulb Temperature 1

-    Operating characteristics As

3.2  ± 0.8  AVf
3.9  ± 0.8  AVf

0.026 wi

360  volts m'ax
10  rnA  max
60  rnA max

360  volts max
|65°C max

Half-Wave Rectifier (Each Diode)

Plate Supply Voltage
Minimum Total Plate Supply Resistance
Input Capacitor of the Smoothiag Filter
D-C Output  Curreot

117  volts rms
300  ohms

8FLf

9  rnA max

1   Tube life and reliability of performance will  be  enhanced by operation at lower terr}perature.

.I
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CHARACTERISTlc RANGE VALUES  FOR EQurpMENT DESIGN

nc Output Curreflt From Full-Wave Rectifier

Transformer Voltage
Total Plate Supply Resistance
Input Capacitor of the Smoothing Filter
Load Resistance
I>C Output Current

Plate Current (Each Diode)

D-C Plate Voltage
Plate Cunent

Plate Current at Zero Plate Voltage (Each Diode)

Plate Voltage
Load Resistance
Plate Current

Plate  Current Difference (Betweefl the Diodes)

Plate Voltage
Load Resistaace
Plate Current Difference

Heater Cathode Leakage Curent

Ileate[ to  Cathode Voltage
Heater to Cathode Current

luterelectrode Leakage Resistance

2xl65  volts rms
2x300 ohms

8„f
11,000 ohms

16 nA min

10  volts
40 rnA  mid

0 volt
40,000 ohms
2 to  20  „A

0  volt
40,000  ohms

5  4A  max

loo  volts
10  „A max

Interelectrode Voltage
lnterelectrode Leakage  Resistance

lleater cycling 2 The  tube  cafl withstand a minimum of 2000
switching under the  following conditions:

I-ieater Voltage (cycled  I  minute on,  1 mioiite off)
Heater to  Cathode Voltage

(Cathode Negative with respect to heater)
Plate Voltage

Shock  Rating 2

300  volts d-c
100  mcgohms min

cycles of heater

7.5  volts

135  volts  d-c
0  volt

about  700 g

Forces  as  applied by the N.R.L.  impact machiDe for electronic devices
caused by  5  blows of the hammer lifted over  an angle of 48° in  each of
4 differeot positiofls  of the tube.

Fatigue  Rating 2                                                                                           2.5  g

Vibrational  forces for  a period of  32 hours at  a frequency of  25  cycles
per  secoad in  each of 3 positions of the tube.

2   These  test  conditions  are only  given  for evaluation  of the ruggedness  of the  tube.  They  are
by no means  to be interpreted as  Suitable operating  conditions.

12
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AMPEREX  TUBE  TYPE   5823
TENTATIVE  DATA

The  Amperex  5823 is  a  triode,  gas-filled cold  cathode  trigger tube.  This miaia-
ture  tube  fulfills  the  requirements  for use  as  a relay tube in the  `'oa-off"  con-
trol of low current  circuits.  Its  unusual  characteristics  make  it of interest in
relay,  counter and  computing  circuits,  welding  timers,  power  switching,  remote
control  and industrial  control  circ`iits.

A  small  pulse  applied  to  the  trigger electrode  will place  the  tube  in operation
by  starting the  gas discharge  between the  trigger  electrode and cathode.  There-
after,  the  discharge will  be transferred to  the  main gap  between plate and  cathode.
Thus  the  trigger electrode may  be used to  energize  a  relay  connected in the plate
circuit of the  tube.

The  Amperex  5823 requires  no  heater power,  consequently no  warmup time i§ re-
quired.  During  standby periods the tube is  inoperative  so that long  life may be
expected.

4CK

GENERAL  CHARACTERISTICS

MECHAINICAL

Dimensions
Mounting Positiofl
Base
Bulb
Outline

ELECTRICAL

Average Plate-Cathode  Breakdown Voltage
with  Trigger Voltage  Zero or Positive

Average Plate-Cathode  Burniflg Voltage
at  25  rna

Average  Trigger-Cathode  Breakdown Voltage
with  Plate Voltage  Zero or Positive

Average  Trigger-Cathode Voltage  when  Break-
down has occured (Plate-Cathode  Current
25  rna)

Ionization  time  (approx) 1
Deionization  time 1
Average Trigger-Cathode  Current Required

to  cause  Transfer (Eb  =  140  volts)

see  outline  drawing
any
7 pin hiriature, 4CK
T5l/
5-2

290  volts

62  volts

80  volts

61  volts
20 „sec

500 #sec

50  4`a

With  an  instantaneous  plate  voltage  of 18S  volts,  peak  positive  trigger bias  voltage  of
+ 70  volts,  peak  positive  trigger input  pulse  of + 50 volts,  trigger  series  resistor of
0.1  meg and  820  ohms  plate  series  resistor.

6/61 .I
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Maximurn Ratings,  Absolute  Values

Plate and Trigger both Positive

PlateJ:athode  Voltage at which  8elf-lgriition
will not  occur 2

Trigger{athode  Breakdown voltage 2
TriggerJcathode Voltage at which Trigger Breakdown

will not  occur 3
Trigger{athode  Current necessary to cause Transfer

p:a:t:.)t47a°5thvvflt:88vEe)a::kg:drops
Trigger-Cathode  Voltage  drop 8
Peak  Cathode  Current
Average  Cathode  Current

(Averaging  time  = 15  secondB)
Peak  Trigger Current  (with  Positive  Trigger Voltage)
Ambient Temperature

Positive  and Trigger Zero  or Negative

Piitrei:::£r86eor,t¥::tabgeetwf:enw%!::dB.r:3k€o°,¥)Willnotoccu.

Plate  Negative and Trigger Zero or Positive

Plate-Trigger Voltage  (Trigger Voltage  between 0 and  73
volts  approx) 7, 8

Typical  Opef.ation

For Use  as  a  Relay  Tube with 50 Cycle AC  Supply

Plate  Supply  Voltage
AC  Trigger Voltage:

Positive  Prefiring Voltage
Positive  Triggering Voltage
Firing Voltage 9

200 volts  max
105  volts  min

73 volts  max

400 qu mx
loo 4a max

85 volts  max
75 volts  max

loo rna max

25 in rex
100 tin mx

Thocb to  +7S°C rex

200  volts  max

180 volts  max

117  volts  rmB

70  voltg  max
35  volts  min

los  volts  mln

APPLICATION  NOTES
This  tube  is  recommended  for operation  in  those  cases  where  the  plate  and  trigger are
both  positive.
The  tube  may  be  used in  rectifier applications  where:

Peak Inverse  voltage          = 200 volts  max
Peak cathode  curl.ent         = loo rnA max
Average  Cathode  Current   =    25 rnA

It is  not reco.rur`ended  that  tube  be  operated with  a  cathode  cutrent of less  than  8 rnA.

2   With a  variable  DC  plate  voltage  Vtr  = 0 volts,  plate  circuit  Series  resistor  of 3,000
ohms  and  trigger  series  resistor  of  50,000  ohms

3   With  DC  plate  voltage  of 0  volts,  variable  DC  trigger voltage,  plate  circuit series  re-

sistor  of 3000  ohms  and  50,000  ohms  trigger  series  resistor.
4  With  variable  DC  trigger voltage,  plate  circuit  8erles  resistor of 3000  ohms  and 2  meg

trigger  §erie§  resistor.
5   With  DC  plate  voltage  of  230 volts,  DC  trigger voltage  of  91  volts.  DC  cathode  current

of  50  rna,  plate  series  resistor  of  3000  ohms  and  SO,000  ohms  trigger  series  resistor.
6   With I)C  plate  voltage  of  9  volts.  variable  DC  trigger voltage, DC  trigger  curent of  10

rna  and  3000  ohms  trigger  series  resistor.
7   The  tube  must not draw  current while  r`late  is  negative.

8   Stronglight,  such as  Sunlight,  should not  be  allowed to  fall  on  the  tube.

9   Sum of in-phase  instantaneous  prefiring voltage  and  instantaneous  triggering voltage.

12 6/6'
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BREAKDOWN     CHARACTERISTICS
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TRANSFER       CHARACTEFIISTICS
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A"PEREX  TUBE  TYPE  584Z

The 5842 is a miniature tfiodc designed for grounded grid applica(ion in wide
b-and a]Dplifier  stages where a high figure of merit is [equl[ed lt features low
noise, high gain,` and high tran§conduc(ance.

The  5842 is  a plug-in replacement  for the 417A in existing equipmenq

PIN  CONNECTIONS

I  -   PLATE

G              2-NOCONNECTloN
3-   HEATER
4-GRID

G              5-GRID

6-CATHODE
-   7-¢R,lD

8-GRID
9-  HEATER

MECHANICAL

Cathode
Bulb
Outline
Base
Mounting  position

ELECTRICAL

Heater  voltage
Heatar current

GENERAL cHARACTERrsTlcs

coa(ed, unipotential.
T  6lJ€
6-1
E9-I
any

6.3 vol.s
300 rnA

Direct lnterelectrode  Capacitances (without  external  shield) (Grounded Grid)

hput (K to g +  h)
Output  (p to g  +  h)
Plate to cathode and heater

Revised 4/63

9.0 #f
1'8 Avf

0.55 „f



Maxim`m Ratings,  Absolute Values

Heater voltage (ac oi dc)
Heater to cathode vditage
Pla.e  voltage
Cathode  current   c
Plate dissipatiori
Bulb temperature

Typical Operation

Plate  voltage
Grid  voltage
Plate ctlffent   '
Ca(bode  bias resistance    :
Plate .esis.ance
Transconductance     ,
Amplification factor

2

=+-1:

PLATE CHARACTERI

6.3  ±  10% volts`nax
55 volts rial

200 volts Dal
38 rnA  max

4.5  watts max
16o0c mar

150                 130 volts
0                    9 volts

::            3:::hAms
1700               1600 bhms

25,000          27,000-tLictonhos
43  ,                43
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5842
PLATE  RESISTANCE CHARACTERISTICS

I

® \ \r O aa a I

P tJ a <\. < <a ? ?
I.rlA C\0 I+

u, ®

a \ I

I

IrA \ II

\06 \ \cb \ \
' \ \
I

-4                  -3                 -2                 -I                   0

GFtlD  N01   VOLTAGE    (VOLTS)

AVERAGE   CHAf]ACTERISTICS

20' 000

10. 000

I /
•1 / /`too, /

fo / / /
I

` ^c,¢xO~S
`4, I/ /

I i/ |SJ
a / -

. •E/ \_
../ /

J/ /
-4                 -3                 -2                  -I                    0

GRID  VOLTAGE      (  VOLTS  )

.3



5842

14

AM PLI FICATION  FACTOR  CH.ARACTERISTICS
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AMPEREX  TllBE  TYPE   5847
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The  5847 is  a high-gain,  miniature pentode designed  for  applications  in
broad-band  amplification where its high figure of merit is required.    It is  a plug-
in replacemeflt for the type  404A.  The 5847 is iflteflded for replacement purposes
only in existing equipment.  For new equiplnent designs,  the  Amperex type 6688
is recommended.  The 6688 has  a different  base pin  arrangement  and higher t.ans-
conductance.

GENERAL  CHARACTERISTICS

ELECTRICAL

Heater Voltage
Heater Current

6.3  volts
300  rnA

Direct lnterelectfode capacitances               Without                 With  E xternal
ExterT:==ITshieldShield(EIA*315)

Grid to Plate (max.  )
Input
Output

Characteristics & Typical Operation

Plate Voltage
Screen  Grid Voltage
Cathode Bias Resistance
Control Grid Voltage
Plate Current
Screefl Grid Current
Transconductance

MECHANICAL

Base
Max.  Overall Length
Max.  Seated Height
Max.  Diameter
Mounting Position

150             160  vol,s
150             160  volts
110             600  ohlns

-      + 8.5 volts
13.0            13.0  rnA
4.5              4.5  rnA

12500        12500  micromhos

Small button,  9  pin
1% inches
1./2inches
7/8 inche
any

•  Operating conditions to minimize  gain variations due to  supply voltage  fluct-
uations,

11



5847
MAXIMUM RATINGS (Design  Center Values)

Plate  Voltage
Plate Dissipatioti
Screen  Grid Voltage
Screen  Grid Dissipation
Cathode  Current
Heater-Cathode Voltage
Grid Resf stance

MEASUFiED   AT

E9-I  SMALL
BUTTON
9-PIN  BASE

L   .  2    R®vis®dlo/58
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AMpmEX TilBE "pE  5920/E9000
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The Amperex  5920/E90CC is a long-life, reliable twin t[iode designed for use
in computer circuits.  operation  of the tube for long periods under cut-off condi-
tions will not cause deterioration of the emission surface.  The tube is not in-
tended for use in circuits critical as (o hum, microphonics oi noise.

The 5920/E90CC is one of the Amperex  "Premium Q`iality  10,000 Hour"  tubes.

PIN   CONNECTIONS

I -PLATE , TR I ODE 2
2-PLATE,  TRIODE  I

3-HEATER
4-HEATER
5-GRID,TRIODE   I

T2         6-GBID,TRloDE2
7-CATHODE

PT2K

GENERAL CHARACTERISTICS

MECHANICAL

Dimensions
Base
Bulb
Mounting Position

ELECTRICAL

Cathode
Heating

Heater Voltage I
Heater curent at 6.3 volts 1

see outline drawiflg
miniature  7 pin (7BF)

T 5|/2
any

coated, uripotential
indi.ect by ac or dc
parallel or Scfies supply

6.3 volts
400 rnA

1   To  obtain a life of 10,000 ho`irl ttrlth parallel heater connectlone, the maxin`m verla-
tion of heater voltage Should I.e lee. than±57® ma=lmim. in the ca.e of eerieB heater
cofmectlone,  the imzlmim variation of the heater c`ment due to voltage fluctuntlone
and tole.aBcee  ln the a88oclated components  chould be l®Be  than  ±l.57ct

R.vlcod  8/60 11



5920/E90C0
Direct lnterelectrode Capacitances

Cathode to heater

Section  I
Plate to all other  elements
Grid to  al.i other elements
Plate to Grid
Grid  to  Heater

Sectio-a rl
Plate to  all other  elements
Grid to  all other elements
Plate to Grid
Grid to Heater

Between Sections
Plate Section  I to  Plate Section 11
Grid  Section  I  to  Grid  Section  11
Grid  Section  I to  Plate  Section  11
Plate  Section  I to  Grid  Section  11

Maximum Ratings,  Absolute V alues
(Each  Section)

Heater Voltage
Plate Voltage
Pla-te Voltage (Zero  Plate  Current)
Plate Dissipation
Cathode Current
Peak Ca(hode  Current
Negative  Grid Voltage
Peak Negative Grid Voltage
Positive Grid  Voltage
Grid  Curient
Peak Grid Current
Grid  Circuit  Resistance (with fixed bias)
Grid Circuit  Resistance (with automatic bias)
Voltage  between  Heater  and Cathode
Bulb Temperature

6.5  p4J,i

0.35 #f
3'4 HJ.I
2.5 #f

0.15 #f nag

0.4 wf
3'4 #f
2.5 #f
0.3 „f mar

1.4 quf max
0.22 quf max
0.35  zapf max
0.15 „f max

6.3  volts  ±5%
300 volts max
600 volts max

2 watts max
15  rnA  max
75  rnA  max

100 volts-max
200 volts max

0 volts max
250 „A ma=

I  rnA mall
0.5 megoha hal

1  megohm mal
loo volts mal
17o0c max

2   Averaging time  = |o milli8econds max

12 R.yi.ed 8/6o.
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Typic al Operatioo

(Each Section)
Plate Voltage
Plate Cunent
Negative Grid Voltage
Ca(hode Resistor
Plate  Current (Negative Grid Bias  = 2.1 volts)
Grid  Voltage  starting point (Grid Bias  at Grid

Cunenc  = + 0.3 4A)
Negative Grid Current (Resistance betweefl Grid

and Ground  = 0.I |negohm) 8
Cathode Heating Tiine

Insulation between any two Electrodes
Insulation between Cathode (positive) and

Heater (negative)
Transconductance 3
ihaplification F ac.o[

Typical Operation

Computer Service

(Each Sectiofl)

Supply Voltage
Plate Circuit Resistor
Gfid Circuit Resisto(
Plate Current at Zero Grid Bias 8
Plate Curreot at Grid Bias  = -|o volts 3

loo volts
8.5  rnA
2.1  volts
250 ohms
8.5  ± 4 rnA

0.2 volts

0.5 „A  max
12  see
17  §ec max
20 megohms

2 megohms
6000 micromhos

27

150 volts
20'000 ohms
47,000 ohms
5.6  ± 0.6  rnA
0 -0.1  rnA

{oT;I:t:Xcfmur=n:£sffoefreo::embAet£¥e2envotFtes)°3e8at£Vegridvoltagesofthe(wounits

8  End of life ig reached when one or more of the  characteristics  given below have  chang-
ed to the followhg values.

Transconductance
Plate  CufTent at  Zero  Ctrid  Bias
Negative  Grid Current
Plate Curent at  Grid  Bias  = -10V
Cut-Off Balance

R®vls®d  8/60 13



5920/E9000
Characteristics Range Value for Equlpmeflt Design

Heater  Current (En  = 6.3V)
Plate Current (Eb  = 100V,  Eg  = -2.I V)
Transconductance (Eb  = 100V,  Rk  = 250 a )
Plate  Current (Ebb  = 150V,  Rb  = 20 Kn,  Rg  =

47 Kn,  vR  = 0 v>
Plate  Current (Ebb  =  150V,  Rb  = 20 Kr2 ,   Rg  =

47 Kr2,  vR = _iovt
Cut-Off Balance (Ebb  = Ebb'  =  150V,  Rb  = Rb'  =

20 Kr2,  Rg  = Rg'  = 47 Kf},  Ia I Ial  = 0.1  rnA)
Negative Grid  Current (Eb  =  100V,  RK  = 250 f2)
Cathode-neater Current (cathode positive)

(EK/n  = 100V,  R  =  1  MQ)
Insulation (between  any  two  electrodes,  E  = 300V)

Direct Interelectrode Capacitances

Section I
Plate  to Grid
Plate to all other  Elements
Grid to  all other  Elements
Grid  to Heater

Section  11
Plate  to  Grid                                 1-
Plate  to  all other Elements
Grid to  all other  Elements
Grid to Heater

Between the Sections
Plate Section I to Plate Section 11
Grid Section I to Grid Section 11
Plate Section I to Grid Section 11
Plate Section || to Grid Section I

380  - 420 rnA
4.5  -  12.5  rnA
4500 -  7500 mic[omhos

5.0  -  6.2 rnA    -

0.I rnA mar

2  voles  max
0.2 „A mar

15  4A  max
20 megohms Din

2.0 - 3'0 quf
0.25  -  0.45`givf
3'0 - 4ro #f
0.15  4quf max

2.0 -  3'0 „£
0.30 - 0.50 #f
3'0 --4.0  quf
0.3  IHJ.t  mzur

1'4 #£
0.22  Fqu£  "sur
0.35 quf max
0.15  AVf max

AppLreATION NOTE      --

|t is advisable to restrict the  circuit resistance between heater and cathode to values le88
than 20,000 ohms  for stable  operation.

14 R®visod  8/60
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5920/E90C€
TRANSFER    CHARACTERISTICS
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AMpmEX TIJBE Typ[   6007/5913

EI
i.he 6007 is  a sub.miniature pentode outpu(  amplifier for hearing-aids  and
other purposes,  where  small  size,  light  weight  and low battery drain  are im-
portant.  The 6007 has flexible  silvered terminal leads  which may be  solder-
ed directly to the circuit elements.  The  wires  are  arranged in a straight line
so that,  if they  are  cut off to  a length of 0.2" the tube cafl be fitted in a
standard 5-pin  subminiature  Socket.

GENERAL  CHARACTERISHCS

MECHANICAL

Filament
Bulb
Base
Maximum di ameter
heunting po sition

Basing connections -  ]ETEC basing  designatioh  5]

1.   Plate
EiiE

^^

.   Grid No.  2
3.   +  Filament
4.   Grid  No.   1
5.   -Filament

rrrax .322"

ELECTRICAL

Filament Voltage
Filament Curent

Direct lnterelectrode Capacitances

Grid No.  1 to  all other electrodes
Plate to  all other electrodes
Plate to  Grid No.  I

Wire length
Spacing
Diameter

coated
T2

none
0.322''
any

1.25  volts  DC
13.3               rnA

2.5 #f
2.2 w.i

mal'    0.2H`f



6007/5913

MaliDun Ratings

Plate voltage
Plate dissipation
Grid No.  2 voltage
Grid No.  2 dissipatiofl
Cathode current
Grid  No.  I voltage

(when grid No.  1  current  =
+  0.3 microamp)

Circuit resistance between
grid No.  I  and filament

Filament  voltage
Filament voltage

Typic al Characteri stic s

Plate voltage
Grid No.  2 voltage
Grid No.  I voltage
Plate current
Grid No.  2  current
Transconductance
Plate resistance

Operating Conditions  as  a Single Output  Amplifier

Battery voltage
Plate load resistor
Grid leak resistor
Input voltage
Plate current
Grid No.  2 curreflt
Power  output
Total  harmonic distortion

Battery voltage
Plate load resistor
Grid leak resistor
Cathode resistor
hput  vo,Cage
Plate  cunent
Grid No.  2 curreflt
Power  ou,tput
Total harmonic di stortion

0
0.50

0.095
0
0

45   volts
25   milliwatts
45   volts

6   Dulliwatts
600   microamps

-0.2  volt

10   megohms
max.  1.55   volt
mir"    0.9   volt

22.5   volts
22.5   volts

-  0.2  volt

::: I:I:I:: ®
420   microfnhos
0.4   megohms

volts
megohm
megohms

0.45   volt (RMS)
0.34   nA
0.09   rnA

1.8   milliwatt
1070

volts
megohm
megohms

:::§,ENS, +.
rnA
rnA
rilliwatts
7®



6007/5913
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Ziil

Operating Conditions as a Push-Pull Amplifier (Class AB1)

Batte.y voltage
Plate load resistor

(plate to plate)
Grid leak resistor
Input voltage
Plate cuffent
Grid No.  2 current
Power Output
Total hamonic distortion

volts

negohn
negohms

0.7   volt (RMS)
0.49   rnA
0.16   rnA
4.2  rilliwatts
8.5%
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6007/5913

A.I.grid  No 1 volttage(vo_ttsRMs)  and   eument  ¢Inl+amps)
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AMPEREX TUBE TYPE   6008/5911

a The  6008 is  a  sub-miniat`ire pentode  vol(age  anplifie[ for hearing-aids and
other purposes,  where  small  size,  light weight  and low  battery drain are
important.  The  6008 has  flexil)le  silvered terminal  leads which may be  sold-
ered directly to  the  circuit elements.  The  wires  are  arranged in a  straight
line  so  that,  if they  are  cut off to  a leagth of 0.2" the tube  can  be  fitted in
a  standard  5-pin  sub-miniature  socket.

GENERAL  CHARACTERISTICS

MECHANICAL

Filament
Bulb
Base
Maximum diameter
Mounting  position

Basing connections -]ETEC  basiag designation  5]

I.   Plate
2.   Grid No.  2           mx.a22"

^`       ;:  Sr:i,aNmo:n:
4.    Grid  No.  1
5.   - filament

Ziii!

ELECTRICAL

Filament  voltage
Filament  current

Direct interelectrode  capacitances

Grid No.  I to  all other electrodes
Plate to  all other electrodes
Plate  to  Grid  No.  1

coated
T2

none
0.322W
any

Wire  Length
Spacing
Diameter

0.625  volt  DC
13.3             rnA

1'5 „f
I.5  Avf

ma\x.  0.2  FLfLE



6008/5911

Plate Voltage
Pl ate dis§ipatioa
Grid No.  2 voltage
Grid No.  2 dissipatiofl
Cathode current
Grid No.  I  voltage

(when grid No.  I  current  =
+  0.3 nricroamp)

Circui( [e§istance  between
grid No.  1  and filament

Filanent voltage
Filament  voltage

Typical Characteri stics

Plate voltage
Grid No.  2 voltage
Grid No.  I voltage
Plate current
Grid  No.  2 current
Transconductance
Pla(e Resistance

Operating Conditions

Battery voltage
Grid No.  1  voltage
Grid  No.  2  series  resistor
Plate resistor
Grid  leak  resistor
Grid  leak resistor of the

next  tube
Plate current
Grid  No.  2 current
Voltage  gain
Total harmonic distortion

at  an output  voltage of
3  volts  RMS

45   volts
I.5   rilliwatt
45   volts

0.5   milliwa(t
75   qricroamps

-  0.2   volt

10   megohm§
max.  0.78   volt
nrin.   o.45   volt

22.5    volts
18   volts

-1.15   volt

50   microamps
10   microamps

loo   microninos
4   megohm

volts
volts
megohms
megohm
megohms

10   megohms
11.8   nricroamps
3.0   microamps
30

5%

1   The input damping of the  tube is  about  6 megohms  in this case.

V

•®
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AMPEREX  TUBE TYPE  6084/E80F
The 6084 is a ruggedized amplifier peutode designed for use ia  cilcuits

where high gain and low noise arc important.

The carhode is oxide coated,  indirectly heated. iinoag the applicatiofls
in which the 6084 has provided ememely  satisfactory  service are nricrophone
aaplifiers and pf-amplifiers in  sensitive measuring ci.cults.

It is ofle of the AMPEREX  'Premiun Quality"  tubes  and is guaranteed
for a nririmum life of  10,000  hours when o|>erated within ratings.

CENER^L  CHARACTERISTICS

ELECTRICAL

Cchode
Heater voltage 1
Heater cur[en( at 6.3 volts  1

in.cct lnterdectfode Capacitaoces

Input cap acitance
Output capacitance
Plate to grid No.  I
Grid No.  1 to heaee.
Heater to cathode

Typical Charactcri sties

Plate voltage
Grid No.  3 voltage
Grid No.  2 vol.age
Cathode resi §tor
Plate cunent 2
Grid No.  2 current  2
Transconductance  2
Amplirication factor of grid No.  2

with respect to  grid No.  1
Place .esistance

coated,  unipotential
6.3   vol(s

0.3  ± 0.015  amp.

5.0  ±0.5   uuf
7.3±0.5   uuf

max.      0.025   uuf
max.      0.002   uuf

3.7   uuf

250   volts
0   volt

loo   volts
550   ohms

3  ±Oo5    rna
0.65  ±0.2   rna
1850  ± 350   micromho§

25
1.5  megohfn nod.,           I.0  megohm Din.

1 In order .a obt®ln a us®ful  life ®f  10,000  how.  ln  cos® of poioll.I  si.pply,  .h.  moxli"m
varlatl®n  of .I). A.er.er vol.age  .h®uld  b®  le..  lhoh  ±S97o  (absolti.e  llmlt)
In order to  ®b.aim a Ii..ful  lil. of  10,000 hours  lh  case of s®rl.s  sLipply,  .h. maximum
vorlatlon ®f llle heder curreii. duo .a vol.oge fli.clue.iori.  odd  .®lerances  ln .he clrcult
c®mpol)en..  .hould  b.1®8. .I-en  ± 1.5% (ab.®ltit.  Iiit]i.)

2 The Cnd palm ®f Ill.  I. .each.d  when on. a. i.ior. of .h® chaiact®.I.tics  hove chong®d
t® .I.e foll®vllig  values:

p late cLi.r.n.
GTld  N®.  2 corront
T.on.conductanc.
Negdlve grid corren. (grld  series r®.I..a.

=0.1  negohm)

2.0   rna
0.3S    mo
1200    micromho.

a.2   microamp.



6084/E80F
Equivalent noise [esis(ancc (bandvidth
0-10 000  c/s; grid No.  I circuit [esistance
=0  ohm)

Plate curreat at grid No.  I bias  = -7.5 volts
Grid cu.[ent staLrting point.  Grid No.  1 bias

at grid No.  1 cu(rent  = +  0.3 uA
Negative grid cur[eat (grid series [esisto[

0.1 megohm)  2
Grid No.  1 h`im voltage (grid lealc  = 1 megohin)
Insulation between cathode and heater (voltage

between cathode and heater  120  volts)  3
MECHANICAL

Base
Bulb
Mainun diameter
Marimum overall leagth
Mounting position
Shock and vibration

40,000   ohas               max
20   microamps     max

-1®3   volts               mat.

0.1   microamps     m&L
5   microvolts     max.

10   DegobDs        mid.

Small buttoa Naval 9-pia,  ]ETEC 98]
T6%
7/8"

2   5/8'`
Any

See rote 4

MAXIMUM  R^TINCS   (.b.olut® values)

Heater voltage
Plate voltage
Plate voltage without current
Plate dissipation
Grid No.  2 voltage
Grid No.  2 voltage withoot cufrent
Grid No.  2 dissipatioa
Grid No.  1 aegative bias
Grid No.  3 negative bias
Cathode current
Grid No.  1 circuit resistance
Voltage between heater and cathode

-              (cath. pos., heater neg.)
_   Voltage be(weer heater and cathode

(cach.  neg.,  heatef pos.)
Bulb temperature

volts ±5%
volts
vol(s
WatcS
volts
vol,s

see curve
Pal.    120   volts

maL     60   volts

nai   |70°c
2  Th. ®nd  point ol 111® is i®oel.®d whoa one ®i ino.. ®f th. cl`®ac.eel.llcs have changed .a

the following valu..:
Plct®  cur,®n,
Crld  No.  2 current
T.Ch.conduc.a`c.

2.0   mo
a.35   rna
1200    rrllcTomlio.

Neg®t!v„.ld c"ron"grid=.::I,®:i::LS:;r                           a.2   |n|croamps

3 |n old.I .. p..v.I.. tli. op..a.ion .. th. fob. ham b.lng all.cted by va.latlol`. .I th. l`.ator
to cctllod. in.ulati.n,  n ls advi.all. .a k..p tli. .in.mal i..I.tChc. b..w..n hco.Ch and
cctliod.  I.ss than  20,COO ohms-

u

®

` The Iub. con  wllh.tmd v!b-otlon. of 2.5  g lo. 96  hou.a  a. 50  c/a  and .h®  peak  impact  ace.-
1®ralion  ob.aln®d  wltl`  .li®  all of  lh®  N.R.L.  fmi)oct  mochin®  for .lecl.onlc  devices,   lifting
tll.  hammer .I)rough  an  ang|. ®f 30°.

R®visod  7/{



6084/E80F
A.F.  AmplifierTxplcAL OPERATING CONDITIONS forr

Eiil

;                .,:    ::...:,i   ..... :.:;...::.,:::      ;: .......      ::{...:

Ck  = 50  uf
Rp  = 0.22 megohmi   Rg = 0.68 megohm   Cg2l= 0.5  uf

C  = 0.01  uf

Ebb Rg2 Rk Ib Ic2 Vol.age Eo6 Distortion 6
(Volts) (megohm) (ohms) (rna) (rna) gain(Eo/Ei) (voltsms) (percent)

loo I.0 3300 0.29 0.07 120 8 I.7
200 I.2 1800 0.61 0.13 165 20 I.6
250 I.2 1500 0.80 0.17 175 25 1.4
300 1.2 1mo 0.98 0.20 190 30 1.I
400 1.2 1000 1.37 0.28 coo 40 0.9

LYPICAL.OPERATINGCONDITIONSforuscasElectrometerPen.ode
Heater voltage
Place voltage
Grid No.  3 voltage
Grid No.  2 voltage
Grid No.  1 bias
Plate -eat
Grid No. 2 -eat
Grid No.  1  cunen€

5 A. grld ct.rrerf .t®rtlng  poln..

4.5   volts
40   volts

0   volt
40   volts

-  1.6   volts
40   ricroadps
o   microadps

max    io-10   amp

3



6084/E80F

p'N  1  =¢R'D #2
PIN  2  = lNTERNAL  SHIELD
P" 3  =C^THODE
PIN . = HEATER
PIN S  = HEATER

SHIELD

4

®
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AMpmEX TUBE TypE  6085/ E8000

The 6085 is a medium mu twin tfiode designed for industrial and cormuri-
cation applications where long-life and [csistance to shock  and vibration are
impo[[ant. The ca.hode is olide coated, indirectly heated.

The tco heaters can be used A.C. or D.C., ia parallel o[ ia series.  Aside
from the heaters which bave a comnoa comection, the t[iode units are com.
pletely separate permitting fleribility in circuit applications.

The 6085 is oae of .he AMPEREX  "Premium Quality,  10,000 Hour" tubes.

GENERAL  CH^R^CTERISTICS

ELEC"CAL
Cathode
Heater voltage 1
Hea.ef cut.eat  at 6.3 volts 1
Heatef cturent ae  12.6 volts 1

I)irec( In.e.electrode Capacitance§

Triode No.  I^1 hput capacitance
Ou(pu( capacitance
Pta(e to grid
Grid to heater
Cathode to heatef

Tliode No.  2

coated, uripotential
6.3 or  12.6 volts
0.6  ±  0.03  aLmp
0.3  ±  0.015  amp.

Withour shield             With  shield 2

2.4
0.45

3.1
max.   0.23

4.8

hpu[ capacitance                                                    2.4
Output capacitance                                                  0. 55
Plo(e to grid                                                               3.0
Grid.a heater                                                 max.  0.23
Cathode.a heater                                                     4.8

Be(ween t[iode No.  1 and triode No.  2

Plate to plate
Grid to grid
Plate of triode No.  I to
grid of triode No.  2

•-     P\gr&.,`de®°t£ =::±d: NN°o: I to

1.45
maz.  0.013

2.6  ±  0.7  Fqu\
3.5  ±  0-7 AVf
3.0 ± 0.6 „f

Dal.   0.23 AVf
4.8 „f

2.6  ±  0.1  IJfL£

3.0  ±  0.7`Fqut
3.0 ± 0.6 „f

fnal.   0.23 „f
4.8 „f

1.3  ±  0.4 „f
maz.  0.013 „f

Dal.     0.I               max.      0.|„f

max.  O.065                   mal.   0.065  AVf

1  .n ®rd®. .® ®bl®ln  a u..ful  .ub®  Ill. o{  10,000  hou..  ln  c®.® ®f poiall®l  .upply,  tli. m®xh
mtJm vor[allon ®f .I.. h.d.I v®I.a.. .I.®uld b.I .... llon  ± 5% (chcoltJte  llmfl)
ln Order .a obl®ln a u.eful  .ub. Ill. of 10,000 hour. ln ca.. of .erl.. .tJpply,  .Ii. mo*h
mLim  vo.Ia.l®n ®f .h. hea..I curr.n. dL.. to vol.og® flue.ua.l®ns  end .ol®ronc.. lh .I..
p.rt.  .h®Iild b® I .... lion  ±  ].5% (obcolut.  Ifml.).

2   Long.h ®f fhl.ldlne can  = 2%",  Inner dlamct.r  = 7/e".



6085/E80C€
Typical Cha.acteris[ics (each  section)

Plate  voltage
Cathode  resistor
Plate  current 3
Transconductance 3
Amplifica.ioa  I acl:or
P I ate re si stance
Plate resistatLce
Plate current differeace of the two  sectioa§  at  a

grid bias of -5.5 volts (Rk  =  o)
Plate current at a grid bias of -17 volts and with

a plate resistor of  I  megohm
Grid current  starting point.  Grid bias  at  a g[id

cu.rent of  +  0.3 microanp
Negative  grid current (grid  series resisto`r  = 0.|

negohm) 3
Grid hun voltage (grid leak  = 0.5  megohm,  plate

current  =  I.5  rna)
hsulation betweea cathode and heater (voltage

betweeo cathode  and heater  =  120 volts)
Cathode heating time
Cathode cooling time

MECIIANICAL

Base

16  see.

250  volts
920 ohms

6.0  ±  0.6 rna
2700  ±  500 micrombos

27
10,000 ohms

Din.                 7000 ohms

max.                     3.0  rna

max.                    15  nicroanps

max.            -I.3 volts

max.                  0.5  mic[oamps

max.                    75 nicrovolts

Din.                      10 megohms
.     -max.                    23sec.

mm.                      13  see.

Malinun Diameter
Marimum Overall length
Mounting Position
Sbock  & Vibration

AIAXIMUM  R^TINCS  AND  TYPICAL  OPERATING  CONDITIONS

Maxlmum  Ra.iiig. (ob.olul.  volu®.,  ®och  section)

Ileater voltage
Plate voltnge
Plate voltage without current
Plate dissipation
Grid negative  bias
Grid  circuit resistance
Grid  cLir[ent
Peak grid current
Cathode  ctmefi.
Peak cathode current (peak grid current less char

30 rna, duty cycle  less  than  0.005)
Peak  cathode  current (peak grid curreat  less  than

2 rna,  duty cycle less than 0.2)
Voltage  between heater  and  cathode
Circ`iit resistance between  heater  and cathode
Bulb temperature

Small bu.ton, .9  pin
(]ETEC  I 9A)

1 I 9'`
3   1/16.H

any
See note 4

6.3 volts  I 5%
mal.      300volts
n]ax.       600volts
ma][.           2 watts
mal.      200 vol.s
max.            I  megohm
mal.        O.3  rna
ma=,         30 rna
mal.         12 rna

lllal.        150  rna

nax.         30 rna
max.       120 volts

:a=:     10;:once8°hm

ya'u®I:
Plo,®  clJrren,•Tran8coi.due.anc.

>             N®ga.lv® grid  current (orld  s®.I.ne.i.tor  =  O.1  megolim)

mln,        I,3  rna
min.      I800 mlc.omho.
max.         I.O  ml croomp

+     The  lube  can  wl.hstand vibra.lone of 2.5 g  f®r 96  hours at S0  c/.  ®a  well  a.  lh® p®ok  impac.  occ.Iercp
tloii  ob.oin®d  vi.l`  th®  rt.R.L.  ilTipact  macl`ino  fo-®l®c.[onlc  d.vic®.,  when  liftlng  lh®  liamm®.  qt  an
ongle  of  30®.

2       R®vl.®d  I/58

'-

u
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6085/E8000
OPERATING CONDITIONS  for u.® a.  r..I..anc. .  col-pled  A.FI  ampllfler

-lbc

Rp  =0.047 negohdi;   Rk  = 1200 ohms;   Rg  =0.15  megohm;   g==o::Luutfuf

Ebb Ib Voltage Eo6 Distortion 8
(volts) (Da) gain (volts, ms) (percent)

200 1.86 18.5 20 3.3
250 2.45 18.5 30 3.8
300 3.15 18.5 40 4.0
350 3.80 18.5 50 4.1
4cO 4.40 18.5 •60 4.2

Rp  = 0. I negohm;   Rk  = 2200 obms;  Rg = 0.33 megohm;   :k==o.5o°[¥f

Ebb Ib Voltage Eo6 Distor(ion  8
(volts) (rna) gria (volts,  rms) (percem)

200 1.00 20 22 3.1
250 1.30 20 32 3.4
300 I.65 20 42 3.5
350 1.95 20 52 .6
400 2.30 20 63 3.7

Rp  =0.22 tnegohm;   Rk  = 3900 ohms;   Rg  =0.68 Dcgohn   g==o::]u:

Ebb Ib Voltage •Eo5 Distortion 6
(volts) (rna) gain (volts, ms) (percent)

200 0.52 20 19 2.3
250 0.67 21 29 2.6
300 0.83 21 38 3.0
350 0.99 21 47 3.1
400 I.15 21 58 3.2

5 Output  v®l.age at grid  ci.rron.  a.ar.lng  polrf

8 ^l  lo`mr Output v®Itog...h. di..®rtl®n  I"pp.oximo..Iy  proportl®nol  lo the vol.ag..         3



6085/E8000

P" ,  = IIE^TER
pin s  =HE^TER
PIN6
P'N7
PIN8
pin 9  = HEATER c.T.

rRioDE  NO.  .

TRIODE  NO.  2

4
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AMpmEx  TllBE  TYPE   6189

The Amperex 61891  is a miniature,  medium-mu twin triode,  each section
of which has  an individual cathode  connection.   The construction of the  6189 is
such that noise and microphony are reduced to a minimum.   Hum is reduced by
use of a coiled tungsten heater.   A center-tapped heater permits operation of the
tube from  either a  6.3 volt   or a  12.6  volt   supply.

'The  6189 is  one  of the  Amperex "Premium  Qiality,   10, 000 Hour" tubes.

GENERAL  CHARACTERISTICS

MECHANICAL

Maximum  Overall Dimensions
Length
Seated Height
Inameter

Mounting  Position

Base

ELECTRICAL

Cathode

E::::: Xi:egnet'2 AC or Dc

mrect Interelectrode  Ca acitances

Grid to  Plate  (each section)
Input  (each section)
Output  (Section  1)
output  (section  2)

2-3/16  inches
1-15/16 inches

7/8 inch

any

Small Button,  9 pin
RETMA  SOA

Coated,  unipotential

Series
12.6
0.15

Parallel
6.3  volts
0.3  amps

With shield3        Without shield

1.6                                1.6  uuf
2.0                              1.8  uuf
2.1                               0.5  uuf
2.1                           0.37  uuf

1.    The  6189 is a  Premium  Quality  Version of the  12AU7.
2.   When used in equipment which employs series-connected heaters,  a current-

limiting device must be inserted to limit the current when switching on.
3.   With external shield (RETMA #315) connected to cathode of section under test.

11/65



6189

2

MAIBMUM RATINGS (E.cb Scctiofi)

I*3i8n ccntcr values

Zero .Signal Plate Vol(.ge
Pla.e Vol..ge
Plate Dissip.tioD
Cathode Cureot
Grid Volt.gc
Grid to Plde Voltage
Grid Voltage (Gfid ciirrcnt = + 0.i uA)
G.id Resistance +
He.tc[ to C.thode Vol..ge
Hcatef to Cathode Resistaf]ce
Heater to Cathode Rcsistmcc 6

typical operating Cofiditions

Class A ^pplifier (Eacb Section)

Pla(e Voltage
G'id Vol(.ge
Alpplificatiof] Facro[
Place Rcsis(ance (appfo-)
Trusconductmce
Pl.te Cur[efLt

550   ,olt8
300   volts

2.75   ,acts
20DA

- loo  volts
-250   ,olt§
-I,3   vol,s

1   mcgohm
180   ,ol,s

20,OcO   ohms
150,000   obDs

Ofxp'   _

a.91,I   _

Rp R,EO
Ein                     ,M.

RI       T50,,

I+

Rp . a.047 Mn
Flo 10. i5 Nn

cLAss  A  REslsTANCEngoupLED
AllpLIFIER.E^CI+   SECTION

lth "1' bla*

ln pLi... lnv.rllne €lrcul.-



Rp  =O.047 MQ                                 Rg =O.i5 Mn                                       Rk  =  I.2Kn

Ebb (V) Ip (DA) Eo (Veff)8 Gndn 7. Di3tor(ion 7

loo I.20 11 13.5 5.6
150 1.82 18 I.35 6.I
ZOO 2.41 26 13.5 6.,
250 3.02 34 13.5 6.4
300 3.65 43 13.5 6.5
350 4.30 51 13.5 6.6
4cO 5.00 59 13.5 6.7

Rp  =O.I Mo.                                      R8 =O.33Mf}                                       Rt  = 2.2Kn

Ebb (V) Ip (D^) E® (Veff)° Gin % Distordoa 7

loo 0.66 10 14 4.8
150 0.98 17 14 5.6
2cO 1.30 25 14 5.8
250 I.63 32 14 5.9
ap I.97 41 14 6.0
3,0 2.30 49 14 6.I
cO 2.62 57 14 6.2

Rp =O.2z Nf}                                 R8 =O.68 Nn                                    RI = 3.9 Kn

Ebb (V) I (D^) Eo (Veff)a Grin % Di8ndon ,

loo 0.33 8 14.5 4.0
150 0,50  . 15 14.5 4.4
ZOO 0.66 22 14.5 4.7
250 0.82 28 14.5 4.8
300 0.98 ac 14.S 4.9
.350 I.16 4, 14.5 5.0
too 1',.I 50 14.5 5.I

a G+,. c- = + 0.3 ,^
7 A.,ox|~|y p-per.lend to ®..q>ut -Iq. 3



:',

sLLpply  vol(age
To.al Cuneat
Outpu(  Voltage e
GaiD
Total Distortion 7

Closs  A Resistance -Coupled  AD

Two Sections in Ca.scadc

volts
DA
volts (RMS)

APPLICATION NOTES

NICROPHONICS

The tube can  be used without special p[ecautions  against mic[ophonic effect in
amplifiers in  which (he  input voltage is higher clan  5\0  nillivolts when .he tube
is mounted in (he f]ear  vicinity of a 5 waf(  loud  speaker with  an  acoustical effi-
cieticy  of  57co

RE
The hum and noise level will be better (han -60 db when the g.id ci[cui( imped-
ance  is  less  (hen 0.3 megohms (a( 60 eps),  the center (ap of the heater is groul)ded
and (he  cathode  resis(or is decoupled  by  a capacitor of a[ least  loo uuf.

°  ciid  cu...n.  = + 0.3 P^.

7   ^pproximo..Iy  pr®p®r.ioool  .a  oLi.put  `rol.ag.

4

v.`

`v



6189
Opera(iDg  ChaLracteristics  as  a Phas. lnvcrter

A

Ziil

ZiEI

Supply Voltage

:i::ut%:I:::;`;P),,
Vol.age Gain
Perc:nt Distor(ion 7

Supply Voltage
Plo(e Curent (Ip}
Plate Cur[cnt
Output Vol(ag
Voltage Gain
PerccDt DistoftioD 7

Grld Cwr.n. = + a.3 4^
7   ^pproxim®l.ly p.®p®nl®I.®l  to ®u.pu. v®Ifo...

volts
m^
nA-
'olts (RMS)

250              ,50   ,ol,s
0.70            i.00   DA
0.68            0.93   DA

15                 24   volts (RMS)
1111

I.0 I,0  7,



6189

2ffi8
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AMpmEx TilBE TypE  6201
The 6201  is  a premium  quality  shock  and vibration resistant twin  triode designed
for use  as  an  RF  amplifier in  grounded grid circuits;  as. a frequency changer below

A    300 mc/a;  in mobile and industrial  eqtiipment with intermittent operation,  and in
on-off control  applications where operation under cut-off conditions  is required.

The 6201 is  an improved  version of the  12AT7/ECC81.

Eiii=

Eiiiiil

MECHANICAL

Cathode
Bulb
Outline
Base
Base Coonections
Mounting Position

ELECTRICAL

rleater Voltage
Heater Current

Interelectrode Capacitances
(Cbc Section)

Between Grid and  All Other
Electrodes Except the Plate

Between Plate  and  All Other
Electrodes Except the Grid

Between Plate and Grid

coated, unipotential
T-6|/2
6-2
E9-1
9A
Any

parallel
6.3V
300  rnA

Series 1
12.6 V
150  +  7.5 rnA

no external  shield          with external  shield 2

2.5  ± 0.5

0.45  ±0.25

1.6  ± o.3
Between  cathode  and Heater                     2.8  ± 0.7
Between plates of Both sections          0.24  ± 0.9

In Grounded Grid Circuit 3 (One Section)

Between Cathode  and Grid  +.Heater
Between Plate  and Grid  + Heater
Between Plate and Cathode

2.5 w£

1'2 #f
1'6 #f
2.8  HJ-i

HJ[

5.0 quf
2.7 quf

0.18 Avf

111



6201
Typical Characteristics (Each Section)

-   Plate Supply Voltage
Cathode Resistor

-  Plate Current
Transconductance
Plate Resistance

~  Amplification Factor
Cut-off Control  Grid Voltage for Plate

Curent of  10  Microamps
Cut-off Control  Grid.Voltage  for Plate

Current of  100 Microamps  and Plate
Resistor of 0.I  Megohms

Plate Current  Difference  Between Sections

Maximum  Ratings (Absolute Limits;  Each  Section)

Heater Voltage
Plate  Voltage  (cut-off condition)
Plate Voltage

~  Plate Dissipation 4
Cathode Current
Grid Current
Negative  Grid Voltage
Grid  Circuit Resistance (Cathode  Bias)
Grid Circuit Resistance (Fixed  Bias)

loo                            250  volts
270                             200  ohms
3.3

4,000
14, 300

57

10mA
5,500  inic[omhos
10,900 ohms

60

5                                12  volts

20  volts max
3.2   rnA  max

6.3±107o    or        12.6±10%
600  volts

Voltage  Between  lleater and Cathode
External  Resistance  Between Heater  and Cathode

~  Bulb Temperature 4

SPECIAL  RATINGS  AND PERFORMANCE  DATA5

rieater Cycliag Ratings

Cycles of Intermittent Operation
Vf = 7.5  V.  Cycles  i Minute oo  and  1 Minute Off
Va =Vg  =0 V,  V -k/+I  =  135  V

Shock  Ratings

-    Impact Acceleration ln Any Direction
Forces  as  Applied  by  the N.R.L.  Impact  Machine
for  Electronic Devices  CaLsed  8}  5  Blows  of the
IIammer Lifted Over  an  Angle of 42°.

Fatigue Ratings

Vibeational  Acceleration in  Any  Direction
Vib[ational  Forces for a Period of 32 Hours  at a

Frequency of 25 Cycles per Second, in Each of
the Three Directions

I-`

330  volts
2®8  watts
18mA

250 .microalnps
55  volts

1 megohm max   - -
o.25 megohm mary
100  volts

2o'2:goochms

2000  cycles min

approx.    600  g

2.58

EI

.2 Revised  6/60



6201
Operating Conditions a§ AF  Amplifier

Ci, C2,  and Ck  should  be choseD so high that inverse feedback and decrease in
~    alternating voltage are negligible.

For  Driving  from  Low-Ohmic Voltage Sources  (200 ohms  approx)

(M:Em)
Rg'

Eb  = 90 Volts Eb  =  180 Volts Eb  = 300 Volts

Rk Eo6 Eo/Ei 7 Rk Eo6 Eo/Ei 7 Rk Eo8 Eo/Ei 7
(Mohm) (ohm) (ohm) (ohm)

0.10 0.10 1600 5.3
'26

1100 12 31 1000 22 32
0.10 0.24 1800 7.8 29 1400 17 33 1200 30 33

0.24 0.24 3800 7.2 28 2800 16 32 2300 28 34
0.24 0.51 42ch 9.4 30 3300 20 33 2800 35 33

0.51 0.51 8000 8.3 28 5600 18 31 4900 31 33
0.51 1.0 9600 10 29 6700 23 32 6000 38 33

For Driviag  from High-Ohmic  Voltage Sources  (0.I  Megohm  app[ox)

(M:Em) (MRoi:,

Eb  = 90 Volts Eb  =  180 Volts Eb  = 300 Volts

Rk(ohm) Eo6 Eo/Ei 7 Rk(chin) Eo6 Eo/Ei 7 Rk(ohm) EOB Eo/Ei 7

0.10 0.10 2000 9.9 25 1200 17 31 900 35 33
0.10 0.24 2400 13 27 1400 28 33 1200 47 33

0.24 0.24 4700 12 27 2900 25 32 2300 42 34
0.24 0.51 5300 15 28 3600 31 33 2900 52 34

0.51 0.51 9300 13 27 6000 27 31 5000 45 33
0,51 1.0 11000 16 28 7100 33 32 6400 55 34

8   Max  Eo  for dt  = 57o approx.

7  At  Eo  = 2  Vms

6/60 12A



6201
Characteristics  Range Value for Equipment (Each  Unit)

Heater Current
(Ef  =  12.6  V)

Plate Current
(Ef  =  12.6V,  Ebb  =  250V,  Rk  = 200 ohms)

Transconductance
(Ef  =  12.6V,  Ebb  = 250V,  Rk  = 200 ohms)

Amplification  F actor
(Ef  =  12.6V,  Ebb  = 250V,  Rk  = 200 ohms)

Plate Current

N€::tbiv=e2€r°i¥'c-urvr8en=t2°VIRb=0.lmegohms)
(Ef  =  12.6V,  Ebb  = 250V,  Rk  = 200 ohms,
Rg  = 0.5  megohms)

Max Difference in  Plate Currents
(Ef  =  12.6V,  Ebb  = 250V,  Rk  = 200 ohms)

Cathode - Heater Current
(Ek/f  =  100V,  Ef  =  12.6V,  units  in  parallel)

Grid to Cathode Insulation Resistance
(Ef  =  12.6V,  Eb  =  100V,  Cathode  Positive)

Plate to  Cathode Insulation Resistance
(Ef  =  12.6V,  Eb  = 300V,  Ca.hode  positive)

Interface resistance

Initial             End of Life 8
Min         Max          Min        Max

138           162           138        162  rnA

714 rnA

4500       6500       3800                micromho§

5070

loo 4A

0.J                    0.I  PA

3.2                                   rnA

10                                 10  44A

loo                            50                megohms

loo                             50

Direct  lnterelect[ode Capacitances  (without  external  shield)

(Ooe Section)

Input
Outpu.
Plate to Grid
Cathode to Heater
Pla(e to  Plate  (both  sections)

Vibrational Noise output

Vibrational  acceleration  2.5 g  at  25  cps

:i=t:2£.n6¥i:)E5]=25°V.~Vg=3V.RL=2000ohms

megohms
50 ohms

8   Life  test conditions:
Heater Voltage
Supply Voltage
Cathode  Resistor
Grid  Re81stor
Cathode  -Heater Voltage
Bulb  Temperature

.28

12.6  volts
2SO volts
2 00 ohma
0.5  megohms
135  volts
2oo0c

6/60
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AMPEREX TIIBE TYPE   6211

- The 6211 is  a twin t[iode with  sepafate cathodes designed for application in com-
puter circuits not critical  as to hum,  microphony,  and noise.  Operation of the tube
for long periods of time under cut-off conditions will not cause deterioration of
the emission  surface.

The 6211 is one of the  Amperex  10,000 hour,  {`Premium Quality"  tubes.

PT 2                    '1 ct

MECHANICAL

Dimensions
Bulb
Envelope
Base
Mounting

ELECTRICAL

Heater Voltage
Heater Current

EilE=

-

GENERAL  CHARACTERISTICS

see outline drawing
T61/
6-2
E9.1
vertical,  base up or down

or horizontal, pins 2 and
8 in a horizontal plane

parallel              series

6.3  ±5%           12.6  ±5% volts

300                      150              amps

11



HHuFT
Direct Interelect[ode Capacitances

Input
Ou.put
Plate to Grid
Cathode to Heater

Triode No.  I        Triode No.  2

Between See.ions

Plate to Plate
Grid to Grid

Maximum Ratings,  Absolute Limits (Each Section)

Plate Supply Voltage
Plate Voltage
Negative Grid Voltage
Peak Negative Grid Voltage
Grid Voltage
Cat:hode to Heater Voltnge (cathode positive)
Cathode to Heater Voltage (cathode negative)
Peak Cathode to Heater Voltage (cathode negative)
Cathode Curent
Peak Cathode Current
Grid  Curreflt
Peak Grid Current 1
Plate Dissipation
Bulb Temperature

Typical Characteristics

Plate Voltage
Plate Current
Grid Supply Voltage
Grid Voltage
Cathode Re sistof
Glid Resistor
Internal Plate Resistance
Transconductance
Amplification  Factor

1   Ma=ifmrm  pulse  time  10 mlcro8econdB; duty cycle.17®.

`12

600 volts
200 volts
100 volts
200 volts

I  volt
180 volts
90 volts

180 volts
14mA
75mA
2mA

50mA
I,5 watts
12o0c

85  volts
16mA
85  volts

_ volts
_ ohms
425  Kohms
_ ohms
_ micromho§

-



Characteristics  Range  Values  for

-

Equipment  Design

|leater  Current  (Ef  = 6.3  V)
Plate  Current  (Ef  = 6.3  Vi

Rk  = 470  ohms,  Eb  =  100  V)
Plate Current  (Ef  = 6.3  V,

Eb  =  150  V,  Ec  = -10 ohms)
Plate  Current  (Ef  = 6.3  V,  Ecc  = 85  Vi

Eb  =  85  V,  Rg  = 425  Kohms)
Negative  Grid  Curreot  (Ef  = 6.3  V,

Ec  =  2  V,  Eb  =  loo  V,  Rg=  0.1  mego)
Cathode  to  Heater Current

Ef/k  =    180 V,  Ef  =6.3  V,
R  =  I  meg,  c`athode  positive)

Transconductance  (Ef  = 6.3  V,
Ebb  =  loo V,  Rk  = 470 ohms)

Insulation  Resistance  (Ef  = 6.3  V,
V  = 200 V)

Direct lnterelectrode  Capacitances

Triode  No®   I

Input
Output
Plate to Grid

T[iode  No.  2

Input
Output
Plate to Grid

Between  Sections

Plate to Plate
Grid  to  Grid

Life  Test Conditions

HHFTFT
Initial  Life               End of  Life

mln          max

285             315

3.6            5.6

_loo
1220

_0.2

15

mln         max

285            315  rnA

I.6       _ rnA

-       100 „A

7.2       _ rnA

lpA

304A

2700       4500           1600        _ micromhos

100

Initial  Life

H.eater  Voltage
Plate  Supply Voltage

+     Gridsupply voltage
Plate  Resistor
Grid  Resistor  (Ic  =  200  #A)
Cathode to  Heater Voltage (cathode positive)

Maximum Ratings,  Absolute  limits  for  Circuit  Design

Grid  Resistor (fixed  bias)
Grid  Resistor  (automatic  ttias)

13

20      -megs

3.4  „f
0.6   quf

3    HJ,£

0.2   meg
0.5  meg
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HPlidFT

OEE TRANSFER  CHARACTERISTICS
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AMPEREX TIIBE TypE   6218/E80T
The 6218/E80T is  a miniature,  9 pin modulated beam deflection tube having  a
ribbon  shaped  beams  |t is designed  for use as  a phase discriminator and pulse
generator in pulse  controlled  oscillator circ`iits operating  at frequencies  up  to
375  Mc/so

The  6218/E80T is  one of the  Amperex  '`Premium Quality,10,000 hour"  tubesD

PIN   CONNECTIONS

GENERAL CHARACTERISTICS

MECHANICAL

Cathode
Outline
Bulb
Cap
Base
Base Diagram
Mounting  Position
Shock  Resistance

ELECTRICAL

Heater  Characteristics

IIeatel  Arrangement
Voltage
Curent

Direct lnterelectrode Capacitances

Grid No.  I  to  All  Other  Electrodes
Deflection  Plate  No..1 to  All Other  Electrodes
Deflection  Plate No.  2 to  All Other Electrodes
Plate to  All Other  Electrodes
Deflection  Plate Noo  I  to  Grid Noo  2
Deflection  Plate Noo  2  to  Grid Noo  2
Grid  Noo  1  to  Grid  Noo  2
Deflection  Plate Noo  1 to  Plate
Deflection  Plate Noo  2 to  Plate

unipotential
T-6|/2
6-7
C1-2
E9-I
9CG
any
500g

parallel  supply
6.3  volts  ± 1o%

150  rnA

nom.                max.

Ill



6218/E80T
Maximum Ratings,  Absolute Values

Plate Cut®Off Voltage
Plate Voltage
Grid  No.  3  and Grid No.  4 Cut-Off Voltage
Grid  Noo  3  and  Grid  Noo  4 Voltage
Grid No®  2  Cutaoff Voltage
Grid No®  2 Supply  Voltage
Grid No.  2 Voltage
Deflection  Plate  Noo  1  Voltage
Peak I)eflection Plate Noo  1  Voltage
Peak  Negative  Deflection  Plate  Noo  1  Voltage
Deflection  Plate  Noo  2 Voltage
Peak Deflection  Plate Noo  2 Voltage
Peak Negative Deflection  Plate Noo  2 Voltage
Heater-Cathode Voltage
Cathode  Current

Typical  Characteristics

Plate Voltage
Grid  Noo  3  and Grid Noo  4 Voltage
Grid  Noo  2 Voltage
Grid Noo  1  Voltage
Deflection  Plate Noe  i Voltage
Deflection  Plate No®  2 Voltage 1
Plate Current
Cathode  Current

::I:£eN:I;e;:Lttf8:Dtfb=s75.05¥-'A)

1 Adjusted for rnaxinurn  plate  current

12

u`

600  volts
330 volts
600 volts
330  volts
600  volts
330 volts
100  volts
170 volts
970 volts
800  volts
170 volts
670  volts
500  volts
50 volts

5.5  rnA

100 volts
250  volts

70  volts
0  volts

120 volts
120 volts

I.35   ±  0o45  rnA
2.0  rnA

0.25  rnA
-20 volts



6218/E80T
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AMPEREX  TUBE  TYPE  6227/E80L
The  Amperex type 6227/E80L is  a rugged pentode desigoed  for industrial  equipment
and ins(rumentation in  which resistance to shock and vibration,  long-life  and relia-

^.    bility of performance are of prime importance.
The 6227/E80L i§  one of the Amperex t'Prcnium Quality  10,0001lour"  tubes.

MECHANICAL
=    Base
=   Dimensions

Mounting position-Bulb
Shock and Vibration

ELECTRICAL
Cathode
Heater voltage

GENERAL CHARACTERISTICS

Novel with gold plated pins
see outline drawing

any
T6l/

see note  I

- Heater current at 6.3 volts 2
Direct lnterelectrode Capacitaflces

=    npnt
-   Output

Plate  to  Grid  No.  1
Grid Noo  I  to  Heater
Heater to Cathode

Eil

coated, unipotential
6.3 volts

0.75  amps

11'0 „f
7.0 #f
0.1  quf max

0.25  quf max
7.0  lJ.IJ.I

1   Shock rating.=   500  g  (approx)

Forces  as  appued  by the NRL impact machine  for electronic  devices  caused by 5  blows  of
the hammer lifted over an angle  of 30° in each of four different directions.

Vibrated  forces  for a  period  of 32 hours  at a  frequency of So cycles  per  second in  each  of
the three  planes.
These  test conditions  are  given only for evaluation  of the  ruggedness  of the  tube.  They
are  by no means to be interpreted as  suitable  operating conditions.

In order to  obtain a  useful   tube  life  of  10,000 hourg  in the  case  of parallel  Supply,  the
maximuni vai.iation of the hea'ter voltage  should be  less  than  ± 57o (absolute  maxinum .at-
ing).  In  order to  obtain a  useful tube  life  of  10,000 hours  in  a  series  comection the maxi-
muln variation  of the heater current due  to  voltage  fluctuations  and tolerances  in  the  cir-
cuit  componentg  Should  be  less  than  ± 1.5%  (absolute  maximum ratings).

Revised  3/60 B1



6227/E80L
Maxim`im Ratir.3§,  Absolute Values

-I.~Heat:r Voltage (parallel supply)
-Heater Current (series supply)

Plate Voltage
Plate Voltage Cutoff Condition
Plate Dissipation
Grid No.  2  Volta.ge
Grid Noo  2 Voltage Cutoff Condition
Grid  No®  2  Dissipation
Negative Grid No.  I  Bias
Negative Grid No.  3  Bias
Cathode Current
Voltage  Between Heater and Cathode
Bulb Temperature

For Circuit Design

Grid Noo  I Resistor (Cathode  Bias)
External Resistance  between Cathode and Heater

Class  Ai Amplifier
Typical Operation

Plate Voltage
Grid No.  3 Voltage

-Grid No. 2 Voltage
- Grid No. 2 Supply Voltage
-Grid No. 2 Series Resistor

Cathode Resistor
Plate Culfent
Grid  No®  2  Current

=  Plate Resistance
AC Load Resistance

-Power output (at total distortion = 107o)
±Transconductance

Amplification  Factor of Grid Noo  2 with
Respect to Grid No.  I

Plate  Voltage
Grid No.  3 Voltage
Grid No.  2 Voltage
Cathode Resistor
AC Load Resistance
(plate  to plate)

~Input AC Voltage
Plate Culfent
Grid  No.  2  Current

=  Power Output
Distortion

E2

6.3  volts  ± 5%
0.75  amps  ±  1.5%
300  volts  max
600 volts max

8 watts max
300 volts max
600  volts  max
2.6 watts max
loo volts max
100 volts max
50  rnA  max

120  volts  max
225°C max

1  megohm lnax
20,000 ohms max

200                250  volts
0                    0 volts

200                   -    volts
250 volts

1000  ohms

`-`

E1-

EE
130                 270  ohms

30                    24  rnA
4.I                  3.3  rnA
90                   -    Kohms

7000          10,000  ohms
2.7                 2.8  watts

9000                   -    micromhos

21.5

Two Tubes Class AB -  Amplifier
Typical Operation

9000- _- - -_ -
vohs
volts
volts
ohms

9ooo                   ohms      1,

0        0.31                5o2                     0        0.32
2x20.6          -            2x24.6       2x23.5

2x2.8          -               2x4.9         2x3.2
.             0.05               5.7            .

3.0

7.8 volts rms
2x29.5  rnA

2x6.6  rnA
0.05              9.0  watts

4.5%

Revised  3/60



6227/E80L

- Characteristics Range Value for Equipment Desigfl

Initial               End of Life 3
Min             M ax         Min           M ax

Heater Current (Ef = 6.3V)
Plate Current (Ebb  = Ecc2 = 204.5V.

Ecg  = Ov,  Rk  =  130 n7
Grid Noo  2  Curreflt  (Ebb  = Ecc2  =

204.5V,  Ec8  =  OV, Rk  =  130 f2)
T[ansconductance (Ebb  = Ecc2  =

204.5,  Ec8  = OV,  Rk  =  130 a)
Negative Grid No.  I Current

iEkb±=[;GCQ2)=2°4.5V.Ec8=OV,
Plate  c.urrent  (Eb  = Ec2  = 200V3

Ecg  = OV,  Eel  = -14V)
Power Output (Eb  = Ec2  = 200V,

Ecg  = 0 V,  I-b  = 30 rnA)

r   H¥:Vg;:;fbeE=(ct:e:=:;):;: ::id=No.
Heater-Cathode Leakage icurrent

(Ehk  =  120V,  K  pos.,  Rseries  =  1 Mr2)
Insulation Resistance (between  2

Arbitrary  Electrodes) (E  = 300V,
Cathode Positive)

Direct lnterelectrode Capacitances

Input
Output
Plate to Grid Noo  I
Grid No.  1 to Heater

-\

0.71            0.79        0.71         0.79  amps

2.65            33.5             21                     rnA

2.7               5.5                2                     rnA

7400       10,600       6000                   micromhos

2.0

50

0.5                            Ilo „A

0.2                                      rnA

Watts

0.25 millivolts

15                              20  „A

10                   megohms

Min             Max

io.2          ii.8 inf
6.5              7.5  HL£

0.I „4f
0.25 #f

Conditions  of life  test  operation are:
Heater Voltage
Plate  Voltage
Grid  No.  2  voltage
Grid  No.  3  voltage
Cathode resistor
Cathode-heater voltage  (cathode  positive)
Life  expectancy

6.3  volts
2 00 volts
200 volts

0 volts
130 ohms
120 volts

10,000 hours
4   Measured with flat response  filter.  Frequency of filament  Supply  50 c/a.  Center tap of fila-

ment transformer grounded.

Revised 3/60 13
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AMP[R[X  TUBE  TypE  6267

TENTATIVE DATA

The  6267 is a low noise,  audio frequency,  voltage amplifier pentode designed for
pre-amplifier  and  input  sta.ge  applications  in   high-fidelity  sound   reproducing
equipment.   This tube incorporates a bifilar tungsten heater for hum reduction.

This tube is particularly useful where lowvoltage input signals must be a,mplified.

MECHANICAL

PIN  CONNECTIONS
I  GRID  NO.  2

2. INTERNAL  SHIELD
3.CATHODE
4. HEATER
5.HEATER
6 . PL AT E
7. INTERNAL  SHIELD
8.GF?lD  NO.3
9.GF?lD  NO.  I

GENERAL CIIARACTERISTICS

hfaximum  Overall Dimensions
Length
Seated Height

Bulb
Mounting Position
Base
Basing

ELECTRICAL

Cathode
Heater  Voltage
Heater  Current
Direct hterelectrode Capacitances

Plate to All Elements except Grid No.  1
Grid No.  1 to All Elements except Plate
Plate to Grid No.  1
Grid No.  1 to Heater

Rev.  4/63

2-5/8  inches
2-3/16  inches
T 6-1/2
any
Noval,  9 pin
JETEC  No.  9CQ

coated,  unipotential
6.3  volts
200  rna

5pf
4pf

<0.05 pf
< 0.0025  pf



-6267

MAXIMUM RATINGS  (DESIGN C ENTER)

Plate Voltage  (Zero Plate Current)
Plate Voltage
Plate "ssipation
Grid No.  2 Voltage  (Zero Grid Current)
Grid  No.  2  Voltage
Grid No.  2  Dissipation
Grid No.1 Cil`cuit Resistance

(Plate  mssipation  Less  Than 0.2 watt)
Grid No.  1  Circuit Resistance

(Pla,te  mssipation  More  Than  0.2 wa.tt)
Grid No.  1  Circuit Resistance

Ovith Grid-Current Biasing)
Cathode Current
External Resistance  Between  Cathode

and HeaterL
Voltage  Between Cathode and Heater

(Cathode  Positive;   Heater  Negative)
Voltage  Between Cathode and Heater

(Cathode  Negative;   Heater  Positive)

TYPICAL CIIARACTERISTIC S

Plate Voltage
Grid  No.  3  Volta,ge
Grid No.  2 Voltage
Grid No.  1  Bias
Plate Current
Grid No.  2 Current
Transconductance
Plate Resistance
Amplification  factor  Of  Grid No.  2 with

Respect to Grid No.  1
Equivalent Noise Resistance,

Bandwidth  30  -  10, 000 cps
Plate Resistance

550   volts
300   volts

1   watt
550   volts
200   volts
0.2   watt

10   megohms

3   megohms

22   megohms
6ma

20,000   Ohms

100   volts

50   volts

250   volts
0   volts

140   volts
-2   volts
3ma

0.6   rna
2000    4rmhos

2.5   megohms

38

0.1   megohm  (max.)
2.5   megohms

]When used as a phase inverter immediately   preceding  the output stage,  resistance
may be  120, 000  ohms.

i- .Rev.  4/63      i
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OPERATING CIIARACTERISTICS AS AN AF AMPLIFIER

6267
(PENTODE C ONNECTED)

•..w,    rJ± a.,0',1

rutI i I.I
1,

i..,,
a.g'Trty

I_t,,

Load Resistance,  Rp   =  100, 000  ohms

GridResistor,  Rgi      = 330,000 ohms
Total Distortion             =  5%

Supply  Voltage
Cathode Current

8:a:a:EeR£::::::i,REfa
Voltage  Gairf
Output Voltage  -  RMS

Load Resistance,  Rp   =  220, 000  ohms
Screen Resistor,  Rg2  =  1 megohm
GridResistor,  Rgi      =  680,000 ohms

Supply Voltage
Cathode  Current
Cathode Resistor,  RK
voltage Cfairf
Qitput Voltage  - RMS

MICROPHONICS

APPLICATION NOTES

The tube can be used without special precautions against microphonic
effect in amplifiers  in which the input voltage i§ higher than  10 millivolts when
the tube is  mounted in the vicinity of a 5 watt loud speaker with an acoustical
efficiency of 59ro

HUM

The hum level will be less than 5 microvolts when the grid circuit im-
pedance is less than 0.5 megohms  (at 60 eps) and the cathode resistor is de-
coupled by a capacitor  of aLt least  100  rf.

2  Measured at small input voltages.

Rev.  4/63
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OPERATING CIIARAC TERISTICS

Triode  Connected RC  Coupled AF Amplifier

(Grid No.  2  connected to plate)
(Grid No.  3  connected to cathode)

Supply Voltage
Load Resistance
Ca,thode  Resistor
Grid Resistor  Of  Next  Tube
Plate  Current
Voltage Amplification

400          350
0.047     0.047
1200        1200
0.15         0.15

3.7            3.2
24.5         24.5

Chitputvoltageat Gridcurrent start     64           53
Total  Ha,rmonic  Distortions

Supply Voltage
Load Resistance
Cathode  Resistor
Grid Resistor  of  Next  Tube
Plate  Current
Voltage Amplification
Oiitput Voltage at Cirid Current Start
Total  Harmonic  Distortions

Supply Voltage
Load Resistance
Cathode Resistor
Grid Resistor  of Next Tube
Plate  Current
Voltage Amplification
Output Voltage at Grid Current Start
Total Harmonic Distortions

Sensitivity

4.5           4.0

SPECIAL RATINGS

(rms)

(rms)

A sensitivity  Of 0.5  millivolts  for  an output of 50  milliwatts  (or  5  millivolts
for 0.5 watt output) is permissible in equipment where an output of 50 milliwatts
in the loudspeaker does not produce an average acceleration on the tube greater
than 0.015 g at any frequency higher than  500 cps and greater than  0.06  g at any
frequency lower than  500 eps.

Hum
At grid No.1 impedance less than 0.5  megohms  (f =  50 eps),  cathode  capac-

itance greater than  100  ur and pin 4 grounded,  the hum level will typically be 3
microvolts,  with a maximum value of 5  microvolts.   With the centertap of the
heater supply grounded these values  will be  1 and 2 microvolts respectively.

Noise
'I'he low frequency noise  in terms  of an equivalent voltage on the control

grid is  approximately  2  microvolts  for the  25 -10, 000 eps  range at a supply volt-
age of 250 volts and a plate  load resistance  of 0.1  megohms.

I

EI

3ThedistortionatloweroutputlevelsISProportlonaltothe°utputV°]::;:.4/63T._
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Figure 3.   Transfer Chara.cterlstics
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PLATE   C;UFIRENT  (MILLIAMPEF?ES)
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AMPEREX  TUBE  TYPE   6354/150 82

The 6354/15082 is a two electrode, iae[t g.s filled, cold cathode tube for
use in voltage [egulator applications.

EI.ECTRICAL DATA

D.C.  anode  supply voltage  1
Anode vol(age drop
Anode b[eakdom voltage  2
Regulation
Variation of anode voltage drop

during  1000 hrs.  (Ib  =  10  JDa)
TeDpe[ature coefficient of anode

voltage drop
lnc.eDental resistance a(  10 fDa

MECHANICAL DATA

Eiii

Mounting Posi.ion
Max.  overall length
Mal. diameter
Base

MAXIMUM RATINGS   (absolute values)

Malim`im average  starting ciifrent
Malim`m averaging time
Malimtim D.C. cathode current
Minimum D.C.  cathode  cur.cfL(
Mazimun frequency
Ambient temperature limits

MIN.     BOGEY     MAX.

180      -        -    volt s
145          leo            157     volts

180     volts
5     volts

I   pe[cen(   -

"N/0c
ohns

any
21/8iaches

3/4 iach
7 pin, tiniature

40Da
40  seconds
15ma
5ma
0  cycles/see.

-55° co  + 9o°c

1   To a..ur.  ..artlng .hr®vgh®u. tub. llfe,  no.I .... hob .li. .p.clfled .upply v®I.ag. .hould

b® p'ovid.d.
2   ln llie p .... nc. ®f some embien.  IllI.inlndlon.  Ih  c®ntpl®.. da.kn... lh.r. may b. Consid-

•robl. delay  ln  I.nl.lng tli. .ub..

A,       NOTES
(o}   Th. .I.be .hould b. operated Only vm .h. coh®d. nqdlv. tmd th. on®d® po.I.lv..
(I)   EqL.lllbrlum c®ndi.lob .-... ocli.d wllhln 3 hlnu ....
(c)   Th. .ub. .h®tild no.I).  .ub|.cl.d .® ..v-. .heck ®. con.Inu®u. vlb.dl®n.

R®vi.ed 7/55
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Pin t'O.  I  = PLATE
P" HO.  2 = CATHODE
PIN NO.  3 = IIITERNALIY CONNECTED
P" NO. I = "tE.H^LLY COHHECTED
Plll  NO. i = lNTERNALLY CONNECTED
P" NO.  . = lNTERNALLY  CONNECTED
PIN  NO.  7 = INTERNALIY CONNECTED
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AMPEREX  TIIBE  TYPE    6370/FIT
The  6370/BIT i§  a decade  countcf t`ibe designed fo. 'co`ifiting equipment

and electrical impulse  indicator circuits.  It will replace  several tubes and their
indicator lamps  as well  as other componeots  in  such  circuits.  Ia comparison

A     with the usual flip-flop circuits, counters employing the 6370/EIT have sinple[
circuicry,_ fewer compoaents  and can be  cons.ructed ill a more compact  size.  Be-
cause of the low current drain ia  6370/EIT counters,  simple  and less expensive
power  supplies can be used.

EiE

r\

The 6370/EIT has extremely loog life  atid is highly dependable due to the
great  care taken in manufacturing and the  processing of the  elements.

The result of the counting circuit  can  be  viewed directly oa the  fluores-
cent  screefl of the tube.  This is  accomplished  by using the applied electrical
pulses to deflect the tubes' ribbon-shaped electron  beam which is focussed on     _
the  fluoresceat  screen.  At the  point where the beam strikes the screca,  a light
spot is produced.

The  electron beam has  10  stable positions  which  ire marked with the
numerals  0-9 on the fluoresceflt  screefl.  Each  pulse moves the  beam to the next
position.  At the teach pulse,  the  beam returns automatically to its  zero position,
whereby the 6370/EIT, via an iriter§tage coupling tube,  can  pass  an impulse to
a second decade couate[ tube circuited behiad the first.  This  second 6370/EIT
counts  `'teas" whereas the first one  counts  .tunics".  By  placing several 6370/
EIT's  in  cascade,  the units, tens, hundreds,  thousands,  etc.,  cafl be read directly.

The countiag  speed of the 6370/EIT depends upoo the circuit used.  A cir-
cuit published  in the  AMPEREX bulletin  ''20D/4602-E-12-54" (available without
charge  upon request) describes the  applicatioa of this tube for  speeds of  loo,000
counts  per  Second.  A multi-decade  predetermioed  counter is also described in
this bulletin.

GENERAL  CHAR^CTERISTICS
ELECTRICAL

Cathode
Heater voltage
Heater current

Direct lnterel ectrode Cap acitances
Plate to  all other elements
Deflecting  electrode (d) to  all other elements
Deflecting electrode (d'). to  all other elements
Reset plate to  all other -elements
Grid No.  1 to  all othe. elements
Grid No.  4 to  all other elements

MECHANICAL
Base
Bulb
RETMA basing designation
Mounting position

-    Socke,
R.vl..d 5/58

coated, unipotential
6.3   volts
0.3   amp

duodecal,  12 pin
tubular,  max.  dia.  115/32"
12U
any,  except with  tube horizontal

and  the  fluofescent  Screen down
Amperex # S-13264 or  equal

I



6370/EIM|"u"AT|NC"®.,gncen'®'Va,u®.

Supply Voltage

OP ERATINC  CHARACTERISTICS

400 volte max.

i:e°orc:]ebpbe¥.d:b:eL°oPo::ao:a:o#taaT.p::'8°e°c°o::T]t#:Tie:e°:g! i£L::a=:d±L±)¥#.)Flgrf. le          u
Supply Voltage 1
Grid No.  I  Voltage
Grid No.  2  Voltage
Deflecting electrode  voltage
Fluorescent layer voltage
Cathode cunent
Grid No.  2  current
Cathode R®el8tor
Grid No.  4  .erleB re8i8tor
Plate  8erle. reBiBtor
React plate  .eTle®  f`eBletor

300  Volts
11.9  ± O.|S  volt.
300  volte
156  ± |.S  volt®
300  veltB
0.95 rnA
0.I  rnA
IS,000 ohm.  ± 1%
47,000  ohms  ± S7®
1  megohm  ±  17®
39,000  ohme  ± 107®

The  voltages  are  with reapect to the  cha®1. ln  the clrcult dlagram  Fig.  3

COREEL
PIN     WO.

I  -  rmff R
2  -  GRD hioL I (covTtm  Gin)
3  -   cATHoes  onD GfdDs  lro. 3Aro5

(SLPPRESSOFt  GRDs I
•   -   DEFLECTTne   ELECTFtoDE (D')
5  -   PLATE
6        cRo ro. 4 (sioTTED ELECTnooEl

9  -   oEFLECTiac  ELECTRODE to)
io  -   Gftq)  No.2  (AccEiEFtATaic

ELECTRour)
11    -   ihrTeRhlAiLy   coNhECIED
12   -   HEATER

c            -    CATHODE
g1            -    CONTROL    GRID
b             -    BEAM   F0BMING   ELECTBODES
92          -    ACCELEF}ATING    ELECTRODE
D            -    LEFT  DEFLECTION    ELECTBODE
D'            -RIGHT  DEFLECTION    ELECTPODE
oh           -    AUXILIARY     ANODE
93,g5    -    SUppftESSOR    GPIDS
94          -    SLOTTED    ELECTRODE
oi           -    RESET    ANODE
a2                   ANODE
L                    CONDUCTING     LAYER    COATED

WITH    FLU0BESCENT   MATERIAL
Flo.  2

Diagl'ammo.lc  cross  ..ctlon  Of the 6370/EIT  showing  the .lecfrod®  Syst.in
I   Provided the ratio of the  supply voltages of grid No.  I  and the denecting electrode  (d)  is

Strictly  malntained, thor. la  no need to  atabuize  the  8`pply  voltage (permiBalble nuctua-
tlon® ± |07o).  in the  circuit,  Fig.  3,  this haB  been realized  by using |7o precision reBi®tor8
for the  voltage  dividel. Ri,  R2 and R3.

2

V



6370/FIT

Eii=

Eii FIG.  3

Circuit diagram of a decade  counter  stage  equipped with  the  637o/E|TI  The
interstage  circuit is  equipped  with  a  5920/E90CC  tube  acting as  a monostable
vibratol.  (The parasitic  capacitance  C in  parallel  with  Re  should  be reduced
to  the minimum by keepiag  the  wiriag  as  short  as possible)

Ri    =  68,000 ohms  ±   |%
R2     =  68,000  ohms  ±   |yo
R3     =      56Ooohas±i%
R4    =   15,000  ohms  ±   2%
R5    =   39,000  ohms  ±   |o%
R6     =   15,000  ohms  ±   |%
R7    =       0.33megohm±   |o%
R8    =  47,000  ohms  ±  5%
R9    =              1megohm±   |%
Ric)=       0.56megohm±   |o%
Rii=       5600ohms±   10%

•^,        R:::39!;::::::::%

Ri4  =  2700 ohms  ±   27o
Ri5  =   1000 ohms  ±   |%
RIG  =   3300  ohms  ±   2%
Ri7  =   0.15  megohm  ±  2%

=  (see note  2)
=  0.39  „f    ±   20%
=  0.15  „f    ±   20%

00
20
68

2  When  prec®eded  by an  input pulse  shaper with  a  S920/E90CC  tube  Ci should be  6800

/4f4f  ± 10%  when preceeded by en  interstage  pul.e  shaper with  a  5920/E90CC  tube.
Ci  chould be  680  /i|tf  ± 57o



6370/EIT
SENSITIVITY  TO MAGNETIC  FIELDS

Care  should  be taken  to prevent magaetic  fields  from upsetting the operation of
the ,counter tube  since the electron beam is  Sensitive to the influence of external        \J
fields.  The  flux  density  of these  fields  should  not  exceed  2x|O-4 Wb/m2 ( = 2
gauss) in  any direction.

AMBIENT ILLUMINATION

In order to obtain  a  clear reading,  the  ambieflt illumination  should range  from 4
to  40  foot candles measured with  a light  meter  set  up  vertically.  At  very low an.
bient illumination it may  become  difficult [o read the  figures on  the masks of the
counter tubes  and some  ioconvenieflce  may result  by the  two neighboriflg  spots
showing  some  fluorescence.  If the  ambient illumiriation exceeds  40  foot candles
it may  be difficult  to discern the luminescent  spot.

INPUT PULSE  SHAPE

The  alnplitude of the  positive  input pulses  should have  a  value of  13.6  ±  15%.
The  slope  of the leadiflg  edge  should  be  at  least  20xl06 v/sec.,  that of the
trailiflg edge  should no.  exceed  I.2xl06 v/see.

E-

TAN  a  >20ii06  V/SEc.
TAN   A  <121106    V/SEC.

Flo.  4

u
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AMpmEx TiiBE TypE  6463
The. Ampe[ex 6463 is  a miniature,  medium-mu twin triode designed for use in  com-
putor  applications.  The 6463 is  especially  s`iited  for frequency divider  circuits
due to the high  zero-bias plate current  and  sh.a[p cut-off. Operatioa for long  periods

-    of time under cutoff conditions will not cause deterioration of the emission  surface.

The 6463  also  feat`ires heater-cathode construction designed for reliable  service
under  conditions of intermittent operation.

The 6463 is  one of the  Amperex I.Premium  Quality,  10,000 Hour" tubes.

6-3

GENERAL CHARACTERISTICS

Eil

-

MECHANICAL
Cathode
Bull)
Outline
Base
Mounting  Po sition
Shock  and Vibration

ELECTRICAL
Heater Characteristics

[Ieate[ Arrangement
Heater Voltage
Heater Current

Direct lnterclectrode Capacitances

Input
Output
plate to Grid
Cathode [o Heater

G.id to Grid
Plate to Plate

coated,  unipotential
T6-I/2
6-3
E9.I
any

see note  1

parallel                  §erics
6.3  ±5%               12.6  ±5% volts

600                            300       rnA

Triode No.il      Triode No.  2

3'4                         3'4       /t',f
0.6                         0.5       xpli
5.2                             5.4        /I,[4f
3'5                     3'5      #f

Between Sections

= 0.025  Iap£
0.9 #f

NOTES
1 The  tube has  a  fatigue rating of Z.S  g obtained  over a period of 32  hours  at a  frequency

of 2S  c/8  and a  chock mtlng of 500  g obtained with  5  blows  applied  by  the NRL  impact
frmchine  with the hammer lifted over an angle  of 30°.  These  conditions  are  given  only as
an  evaluation  of the ruggedne88  of the  tube end  Should not be  interpf'eted as  8uttable
operating  conditions .

11



6463;  ¥q-

Absolute Values (Each Section)

I.laJte Sup-ply voltage
Plate Voltage
Peak Plate Vol[age2
Plate Dissipation
Plate Dissipation (both  sections)
Grid Voltage
Peak  Grid `Vo|tage 2
Negative Grid Voltage
Peak Negative Grid voltage 2
Grid  current     '
Peak Grid  Current 2
Cathode  Current
Peak Cathode Current 2
Cathode-to-Heater_ Voltage (cathode positive)
Cathode-to-Heater Voltage (cathode negative)
Peak  Cathode-to-Heater Voltage (cathode negative)
Bulb Temperature 3

Typical Characteristics

Plate Supply Voltage
Plate Current
Catho.de Resistor
Transconductance
Amplification  F actof

Operating Characteristics

Plate Voltage
Plate Cunent
Negative Grid Voltage
G[id Cunent

660 volts
330  volts
660 volts
4.4 watts
7 ,I  wirtts
lo5  volts
25  volts
85  volts

350  volts
5.5  rnA

Ilo rnA
31mA

350  rnA
200  volts
loo  volts
200  volts
|8o0c

250  volts
14.5  rnA
620 ohms

5200  microchos
20

200 volts
<1mA

-15 volts
- -   lJA

NOTES

2   Maxim`rm pulse  duration,10 microseconds;  duty  cycle,  1%.

3   Operation at a  lower temperature  will  increase  tube  life  and reliability of perfor[nance.

12
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Characteristic Range Values  for
Equipment.Design

^       Heatercurrent(Ef =6.3V)
Plate  Current (Eb  =  100V,  Ic  = 200 #A)
Plate Curreflt (Eb  =  120V,  Ec  =-2V)
Plate  Curr;nt (Eb  = 200V,  Ec  =-15V)
Heater-Cathode  Leakage Current

Ekf = 200V.  Cathode positive,  series
resistor  =  1  meg)

Insulation Resistance betweeD  Two
Arbitrary Electrodes

Negative Grid  Curreat (Eb i 120V,

T[Eacns=c=n2d{:[::c=:Lib;e=8i5ov,
Rk  = 62o a)

Direct  lnterelectrode Capacitances

Triode No.  1

J-
Input
Output
Plate to Grid

Triode No.  2
Input
Output
Plate to Grid

Between Sections

6463
Initial Life            End of life 4
in in           max          in in          max

570           630           -                -      „A
24                                   17             -       rnA
14               28              10             -       rnA

1               -                       1   rnA

loo

15            -                 20  „A

20            -       megohms

0.2

3900         6500

Grid to Grid
Plate to Plate

Maximum Ratings,  Absolute Values  for Circuit Design

Initial  Life

14A

micromhos

mln                   max

2.9                   3.9 quf
0.4                0.8 „f
4.6                       5.8  AVf

2.9        ,           3'9  Iprl
0.35                  0.65  quf
4.8                6.0 „f

0.025 „f
L.2 wt

Grid resistor (au(omatic  bias)
Grid resistor (fixed  bias)

Maximum Ratings,  Absolute Values  for  Equipment Design

Grid  circuit resistance (automatic bias)
. Grid circuit resistance (fixed  bias)

NOTE
-4Condition8 of life test operation are:

Heater Voltage
Plate Supply voltage
Cathode resistor
Plate resistor
Grid Circuit  series resistor

6 .3  volts
lso volts
90 ohms

390 ohms
loo kohms

1  megohm
0.5  megohm

1  megohn
0.5  megohm

Heater-cathode  voltage*  (cathode  negative)   120 volts
*  The  value of heater-cathode  voltage  given should rlot be  interpreted as  a  suitable  operating

condition.

.3
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6463

TPANSFER   CHARACTERISTICS
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AMPEREX  TUBE  TYPE  6681

The Amperex 66811 is  a miniature,  high-mu twin triode,  each section of
which has an individual cathode connection   The construction Of the 6681 is
such that noise and microphony aLre red`lced to a minimum.   H`im is reduced by
the use of a coiled tungsten heater.   A center-tapped heater permits operation
Of the tube from either a 6.3  volt or a  12.6 volt heater supply.

The 6681 is particularly suited for use in resistance -coupled voltage
amplifiers such as those used in the preamplifier and input stages of Hi-Fi
amplifiers,  phase inverters,  multivibrators and numerous industrial control
circuits where high voltage gain,  long life a.nd reliability are desired.

The 6681 is one Of the Amperex "Premium  Qlality,   10, 000 Hour" tubes.

GENERAL.  CHARACTERISHCS

MECHANIciEL

Mandmum  Overall mmeusions
Length
Seated Height
mameter

Mounting Position

Base

ELECTRICAL

Cathode

E:::: #:egnet'2 AC or Dc
mrect lnterelectrode Capacitances

Grid to Phte (each section)
Input  (each section)
Chitput  (section  1)
Cfutput  (section  2)

A

2-3/16  inches
1-15/16  inches

7/8  inch

any

Small Button,   9 pin
RETRA  SOA

Coated,  unipotential

Series          Parallel
12.6
0.15

With Shield 3
1.7
1.8
1.9
1.9

1.     The 6681 is a Premium Qiality replacement for the  12AX7.

6.3  volts
0.3 amps

Without Shield
1.7  uuf
I.6  uuf

0.46  uuf
0.34  uuf

-i     2.    When used in equipment which employs series  -connected heaters,  a current-
limiting  device must be irrserted to limit the current when switching on.

3.    With external shield (RETMA  #315) connected to cathode of section under test.

11/65
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6681

Rp  =O.047 Mn                                                           Rg  =O.i5  MQ

Ebb (V) Rk ( a ) Ip (m^) Eo (Veff)0 Grin 7. Di8tordoa 7

ZOO 1500 0.86 18 34 8.5
250 1200 1.18 23 37.5 7.0
300 1000 1.55 26 40 5.0
350 820 I.98 33 .42.5 4.4
too 680 2.45 37 44 3.6

Rp  =O.I Nn                                                               R8  = 0.33 hrfl

Ebb (V) Rk (a) Ip  (fDA) Eo (Veff)8 Gain 7. Dis(ortion 7

200 1800 0.65 20 50 4.8
250 1500 0.86 26 54.5 3.9
3cO 1200 I.11 30 57 2.7

50 loco 1.40 6 61 2.2
400 820 I.72 38 63 I.7

Rp  =O.22Mn                                                            Rg  = O.68 Mn

Ebb (V) RI ( a ) b (fD^) Eo (Veff) 8 Grit,
77.Distor(ion

200 3300 0.36 24 56 4.6
250 2700 0.cO 28 66.5 }.A
300 2200 0.63 36 72 2.6
350 1500 0.85 37 75.5 I.6
4cO 1200 I.02 38 76.5 I,I

E® - rld c-n-. dedbe p®I-..
The -rd I.-blc .lcor.Ice I. gp-dl.o.lr prop.r.I®Iiel to th. ®.dyut `el ....

3



6681
AIPLIC^TI0N NOTES

ilii=
MCROPHONICS

Th. tube c.a be us.d -itha. special pfecantions .g.iost picfpphoric effect in  lJ
•fDplificf a in which the inpot toltigc i8 hichcf than 50 millivolts when the tube
is noufLted in the near vicinity of a 5 vatt lo`Ld apeckc. *ich lfi acoustical cffi-
cieaey of 5%

Lrm
The hiifB .zLd Doisc level will be bettef than - 60 db when the grid circuit ifbpcd+
afLce is less tb.a 0.5 fDeechDs (ae 60 cpsh de ccatcr (ap Of the heater is gfo`inded
lad chc c.thodc reri.eof is deco`pled by . c.p.cieo. of at lc.st loo `Lf.

OO9ut

•'-

o.22VA              Iun   :aeem    ®

in un  iEL. r

F f'I
I

+I,

Sgpply Volt.fe
C.clod. R.Siataace
Total Cgffen(
ahtptlf v®l..8e® (us)
Volt.gc Grin
Pelcca. Dicordoa '

4

E® of grld cl.rr.ii ...- lbe p®ln..

EE



6681

ib
I-. !acoun

®,

i?lap,, !o.-

nl t-.

I     -      :-I I
Eio

]'    o,?3i

Supply Vol(age
Pla(e Voltage .
Total Cuneot

1:]a:e°dLeo:esj:::tc=ce(Rp)

::a:eutL;OrtaR8ees8£;=;(Rp')
Vol.age Gaifl
Percent Distordon 7

+Eb

250               350   vol.s
65                  90   Volts

I.0                 1.2   tnA
68,000         82,000   ohfDs

0.1              0.15   megohD
0.I             0.15   DegohD
20                 35   volts
2527

I.8               I.8

+-1

§ s!rts tr¥
Ou _I1

UUUUU

E® ct .rl. curron. d-ln. p®ln..

TII. to.al h-nlc dlst®nlen I. appr®xlnat.Iy proper.l®h®I to .ti. ®utpu. rot.a...
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AMPER[X  TUBE TypE  6686/E81L

I-

r-

r==_

The  6686/E8lL  is  an internally  screened,  output pentode desigaed
especially for telephone equipment  and instrumentation  where reliability of per-
formance  and  long-life  are of utmost importance.  The  6686/E8lL  is  one of the
AMPEREX  "Premium  Quality",  10,000 hour tubes.

The cathode is oxide coated, indirectly heated. The tube has high mutual
conductance at low plate curfent and is useful io line amplifiers. The low output
and input capacitances make i€ s`iitable for application in wide-band adplifie[s
such as used in calric[ telephone systems oo balanced cables. Ocher applications
ate ill muttivibrators, oscillators, channel amplifiers, calrief telegraph systems
and accurate measuing apparatus.

CENERAI en^R^cTERtsTics

ELECTRICAL

Cathode
Heater voltage
Heater crment at 6.3 volts

Direct lnterdectfode Capaci(ances

Input capacitancc
Ouqut capacimce
Plate (o grid No. I
Grid No.  1 to heater
Heate. to cathode
Input capacieance (cathode cment

= 25 Im)

oride coated, unipotential
6.3   volts

a.375  ±0.02   anp

11.5  ±0.8
6.5  ±0.6

qml         0.0 2
mar           0. 2

4.2

14.3   uuf
Radiaeion capacitance Of the plate  2
RadiationcapacitanceofthegridNo.  I  2       -         °.06  unfin..         0.12  uuf

Tyt>ical Characteristics

Plate cottage
Grid No.  3 coltagc
Grid No.  2 voltage
Cathode fesisto[
Plate cu[.ent  8

210   volts
0  ,olts

210   volts
120  ohs

20  ±,   rna
1::uermd:L']®®,i!'na:::A:.#£t:I:£®.a:h]o°u#3JT#::nhocba.±5°:(¥[::'i.i..iF::?}'th."-

Iri Order t® ®b.aln a  I..®ful l`ib.  llf® Of 10,000  lioor.  ln ce.. Of .-[e.  .upply, .I..  fm]tl-
Imm vartalion ®f .h. h.ater corr.nt du. .® `rollag. .lI.c.iio.lob. ond .®Ierenc..  ln .h.
clrcul. compol`enl. .hould b.I .... hob  ± 1.59i (ch.®lut. Ilml.).

2L#:#::a:n:a#::'monctc:f®.,'2hinccahp®=:'#Ce.£f#.:;'3ct7%.i':##:::##E®|
I.liii] grond.d.

3 The end polnl ®f IIf.I. r.ach.d when ®n. er fnor. Of lhe cl.-ac.-iatlc. li®v. cl`ong.d .o
•h. f®Ilovlng valu..:

P late cur®n,
Crfd  N®.  2 cl.I.®n.
Treh.c®ndtic.one.
N.gctlv. grld corr.in (.rld .erl.. r®.I..®r = a. I  in.g®hfn)

'3.5 in
3.I |m

7eco  mlcr®bh®.
a.1  hlc'®®mp



6686/E81L
Grid No.  2 cur[eflt
T[ansconductance
Amplification facto.-Screen to  Control Grid
Pla(e resi stance
Equivalent noise resistance (R.F.)

gfndtrc°ir8:i::=St:gp:::tfGur[::nio°.I:.b5aamsa
at grid No.  I current  = + 0.3 microanp)

Negative grid current (grid series resistor
0.1 megohm)   3

G.id No.  I hum voltage (grid leak  =0.5
megohm)

Decrease of t[ansconductance when the
heater voltage is decreased  107o

Insulation between two electrodes
Insulation between cathode and heater

(cathode-heater voltage  = 120  volts)  `
Cathode heating time
Cathode cooling tine

MECIIANICAL

Base
Maximum diameter
Maximum length
Mounting position

Maximum Ratings (Design center values)

Plate voltage
Plate voltage without current
Plate dissipation
Grid No.  2 voltage
Grid No.  2 voltage without current
Grid No.  2 dissipation
Cathode current
Grid No.  1 circuit resistance (with

cathode bias)
Voltage between heater and cathode
Bulb temperature

5.3  ±1®2    rna.
11000  ±1500   hic[omhos

36
0.3 megohm  ( irin. 0.2   megobm)

1200   ohms
max,

nazo

max,

max,

maxo
"n,
"n,

16 sec.  ( max.
15  see.  ( inin.

-  8.5   volts

-1.I  volts

0.5   hicroanp

o®2`hillivolt

107o
loo   megohms

Small  buttofl, 9 pia (]ETEC  #9C])
7/8   inch

2   5/8   inch
any

4.5   watts
210   volts
550   volts
1.2   watt
30ma

Grid No.  1 circuit resistance (with
fixed bias)                                                                                      max.            0. 25  megohm

3 The  end  poin.  of  life  is reached  when one er  rnor® of lhe charac.®rls.lcs hav.  choiiged .o
lhe fo#::h:u::::,®S:                                                                          13.5   rna

G.ld  No.  2  cL.rr®n.                                                                                               3.I    Iba
Tlansconductance                                                                                   7800   itilcromho.
N.go.iv®  grid  current (grid  Seri.a resistor  = 0.1  megohiTi)      1.a   mlcroamp

` Ift order to prevent tlie opera.job of .ho tube  from being  influenced by  vorla.lob. of the
hooter to cathode  Zn.ulchlon  it  ls advlsoble to keep the  .xt.rnal  r.f i..allce  bctw®.n
heat.I artd  calh®d®  I.3.  IIian 20,000 ohms.

2
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6686/E81L

3

-

E=

E=

Typical Operation as P[e-Afnplifief

Plate Voltage
chid No.  3 voltage
Grid No.  2 vol(age
Ca(tnde resistor
Plo.e cuncnt
Grid No.  2 current
T[ansconductancc
Plate resistance
Load A.C. resistance
Voltage gain

Typical Opffation - Class A Outprlt Amplifier

Place voltage
Grid No.  3 voltage
Grid No.  2 voltage
Cathode resistor
Plo.e curen.
GIid No.  2 currea.
Tfanscondrictance
Plate resistance
Load A.C. resistance
lfLput A.C.  voltage

fro      Nom
Powel.  Output
Total  hantrmlc  dlstortlori

PIN  CONNECTIONS

PIN  1  = INTERNAL  SHIELD
PIN  2  = GRID  NO.  1
pin 3 = CATHODE
PIN 4 = HEATER
PIN 5  =  HEATER
PIN  6 = INTERNAL  SHIELD
PIN 7 = PLATE
PIN  8  = GRID  NO.  2
PIN  9  = GRID  NO.  3

4D&
10,000   Dic[omhos

0.4   negobm
20,000   ohms

44.7   db.

210   volts
0   volt

210   volts
120   ohms
20ma

5,3    m®
11,000   ricroalos

0.3   InegohD
15.000   obms

0.95 volt (rms)

Mom,         Men.

0.7         1.0
-5

0,1         -    watts
1. 2         2.07o
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AMPEREX TUBE TypE  668Z/E9lH

The 6687/E91H is  a dual  control heptode for use as  a gated amplifier in computer

/~   and "on-off" control circul[s.
1[ is o;e of the  Amperex  "Premium  Quality  10,000" tubes.

GENERAL  CHARACTERISTICS

MECHANICAL

Maximum dimensions
Bulb

^        Outline
Basiag
Mounting Position

ELECTRICAL

Cathode
Heating

Heater voltage
Heater Current

Diiect luterelectrode Capacitances (without external

see outline drawing
T5|/2

see outline drawing
7CH
any

coated, unipotential
indirect by A.C.  or
D.C.Par6:L3]evLOLstuspipLy

270  rnA 2

shield)

Output capacitance
hput capacitance  Grid No.  I
Input capacitance Grid No.  3
Plate to Grid No.  1
Plate to Grid No.  3
Grid No.  I  to Grid No.  3

Ziiiiil

NOTES:

1   h  order to  prolong tube life,  variation  of heater voltage  should be  less  than  ±57o (abso-
lute values).

2  At heater voltage  = 6.3 volts the  Spread of heater current from tube to tube in.ay be  ±„ in

Revised  9/59 11



668Z/E9lH
Maximum  Ratings  (absolute  Values )

12

500   volts  max
2SO   volts  max

::8 ::i:: =:u
loo   volts  max

o   voltg  fnax
200   voltB  max

90   volts  rex
100 volts  max

0  volts "X
200   voltB  max
see  note  3
I.0   wattB  ,I,ax
I.o   watts  max
0.5  watts   rml
0.S   watts  max
20   mA  max
70   rnA  max

120   volts  max
0.5    megohm8
1.0   megohm8
0.5    megohms
I.0   megohm8

-
150   volts

75    volts
0   volt®

+55    voltB
ohms

-,      ohm8
--      ohms
--      ohltl8

--                 >O   rnA

min    8   megohmB

ISO   volts
75   volts

-I.5   volts
-I.5   voltB

20,000   Ohm.
470   ohms

47.000   ohms
47,000   ohms

0.2   IJ.A` -1
0.5   „A  max

250    voltB
loo   volts
-S   volts

2oJ):8 :#: rma-
3.3    rnA
530   „A
6.5    rnA
450   microntho8

0.8S    megohmB

R®vi.ed  9/59



668Z/E9lH

13

I I

Ill
I

I

I
11

I
L'

cOI I I. a I
a,a

1''

1'

IJJ

I
I, I,cO,I3'a''

'ro`0LJJ1''®IJJ

I
I

I
t
I I
I I
I I
I I

I
I

\
\\ \ I\ \ \

lL

?S&OO

( s]t]]dNviiiiN )  I.N]t]Eno ]ivid

Iiiil

r
R.vi.®d  9/59



668Z/I.lH,

14

11 I I ) ®a0to >01>®Iaa+3aNaQ
I

+
>n+ >N+

I. I I

>,CUI >nI
I

®
LLJ

--
11 I

I 11 I

I 11
I

I I
I I I
I I 11

I

.I

.!
11

I .i
i

.i

>aILLJ

I 11 11 111
I I, I, 11 I
I I, I, 11 -
I 11 II 11 11
I I, I I

I 11 II I I 11 I I
11 I I
11 I I
11 I I
11 I

II I .
II .

I I II I 11 I I
I I 11 I
I I 11 I I
I I II I

I
I I I I
I I

I I I I I
t I I I I I

1 \ I I
i

I
I I I I

I I I I
\ \ I I\ I

I\ II
`

s                       a                       O       .               O

(S]H]dNviillN )    iN]t]t]no  I..vic]

R®vis®d  9/59



668Z/E9lH
( s]t]]cmviiim  )    I.N]tlt]no b .oN ait]9 + iN]t]t]no  z .oN  cii t]9

a                      8                      u'                      o                     ,a
I

I I ' ( I I I

I

|El| IIll 4 S
S,

4 / 4
J> a/03 a3

\

\
\

!!:'';i:E:iJCla-C,1____iI

\
\

\
\

(s]H]dwviiii w )   I.N]t]t]nob .oN cilH9  + LN]adno  z.oN  a I t]9

?8&g
I >a I

a+0eIa
r-

.

g) /

Cj

I
J

Ea>auDLLJC'ia>uJIaI1
cOI.90,|lJ0i, a,

`

c5I..a,a:®'

Revised  9/59 15



668Z/I.IH
SCREEN  GRID  CHARACTERISTICS

I
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T6lz/[9lH
AVERAGE   CHAF}ACTERISTICS

TRANSCONDUCTANCE     (  MICROMHOS)

GRID   NO.  I   CURFiENT      (MICBOAMPERES)

INTERNAL   PLATE  RESISTANCE  ( KILOHMS)

)0)000loo000
PLATE   CURRENT=  GRID  NO.  2  CURRENT =  GRID  NO.4  CURRENT

2520151050 I
PLATE  VOLTAGE = 250  VOLTS 11

i`-, 11
=_1 11

)

- I Rl
11
I

I.LlT 111111
11
11
11
11.I
11
11

\ i 11
\ 11

11
/ 11

\ 11
/ I 11\ .I

/ \'' 11

11
b2+  lcT_r

/' 11
11.I

lb'

11
11
11

1
I

0                                       5                                      10                                      I5

OSCILLATOR  VOLTAGE    (rms)

18

ZEE

r=
_J--
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AMPEREX  TIIB[  TYPE   6688

The  Ampercx 6688 is a  shock  resis(ant,  broad-band amplifier pentode designed for
use in unsupervised  comlnunication  equipment  and reliable instrumentation. It
has  applicatiofls in  coaxial  cable  amplifiers,  video  amplifiers,  broad-band IF
amplifiers ifl  communications  links  and TV equipmeat.  The cathode is indirectly
heated, oride coated.

The 6688 is one of the  Amperex  "Premium  Quality,  10,000 I]ou["  tubes.

6-I

GENERAL CHARACTERISTICS

MECHANICAL

Dimensioas
Morn dng Po sition
Bulb

- Base
- Basing
- Outline

Shock  and Vibradon

ELECTRICAL

Cathode
Heating
Hea(er Voltage 2
Heater  Current

Direct Interelectrode Capacitances 8

Grid No.  1 to  All Other Elements
Plate to  All Other Elements
Plate to Grid No.  I
Plate to Cathode
Grid No.  I to Heater
Grid No.  I to  All  Other  ElerDents

(Cathode Currerlt  =  16.3 rnA)

see outline drawing
any
T6l/
small  bu.ton,  9 pin  E 9-I
9EQ
6-1
see Dote  1

coated, unipotential
AC or DC,  parallel  supply
6.3  volts
0.3  i 0.015  anps

See  Page 4  for notes.

R®vis®d 6/61 .1



6688
CLASS A AMPLIFIER

Maximum Ratlnge,  Absolute  ValueB

Plate  Voltage
Plate  Voltage  (Cut-Off Condltlon)
Plate  I)1ssipation
Grid  No.  2  Voltage
Grid No.  2  Voltage  (Cut-Off Condition)
Grid  No.  2  Dl8aipation
Grid No.  1  Po®ltive  81®8
Grid No.  I  Negative  Bias
Cirld No.1  Pedf  Negative  Bias
Cathode  Cunent
Ghd No.1  Clrcult ReBlstance  (Fixed  13la8)
Grid No.  1  Circuit ReeiBtance  (Automatic  Bias)

::::::-::::::::I:aB:=Ce`
Bulb T.m|)eratur®

Typical  opel.atlon
AB  Pentode 5

Plate Supply Voltage
Grid No.  3 Voltage
Grid No. 2  Supply  Voltage
Ghd No.  I  S`pply Voltage
S.A.. Cathod. Reel.tor

- Plato Current 8
=   Grid No. 2  Current

Neg.tlv.  Grid No.  1  Cufrent8

-Trs:£=nd°j:t:n®cge°gn)
Ampllflcatlon  Factor -  Grid No.  2  to

Ghd No.  1
Interfitl  Plato R..latenc.

Equlvelent Nol8e  Re8l&tance  (RF)

Grid No.  1  Hum  Voltage 7
a2gi = 0.5 megohm)

=   AC  Plate  Load  Re.18tor
- Signal Voltl]ge

=  Second IlemLonlc  D1.tortlon
Cathode Heating Time
(At Half Qul®8cent Plate Cumont)

N®gatlve  Grid No.  I  Bla® 8

N!::tip::teGr::¥eo:tL=8°].a8.m8A)
(At Grid No.  i  Current  = 0.3  /4A)

210  volt9  max
400 volts max
3 .0 watts  max
175  volte  men
400  velt9  max
0.9  wattg max

0  volts max
SO volts  max

loo  volto  max
2S  rnA max

0.2S  megohm max
0.5  megohm max
60 volts men

2°.:::o°chmmaaxmax

Ill

190                      180  volts
0                         0 volts

160                      150  volts
9                         0 voltg

630
13.0  ± 0.8
3.3  ± 0.4

0.5
16,500  ±2300

50
90,000

min   4S,000
460

-`-
loo ohaa

11.S  rnA
2 .9  rnA

-FLA
15 ,9 00 mi cromho a

-   ohms
ohms

-   ohms
max   6SO                               ohrn9

loo                       -   mlcrovolte
1000                       -    ohms

0.1                         -volts  rme
1.6                            -7o

12                                       3®C
max    18                              eec

max  4.5                             volts

max  o.S                             volt8

See  P&g® 4  for notes.

12 R®vl .,d 6/6'



6688
elation as Triode

(Grid  Noo  2  Connected  [o  Plate)

Eiii

EiEi,

Plate Supply Voltage
Grid  No.  3  Voltage
Grid No.  I  Supply  Voltage
Series Cathode Resistor
Plate  Current
Transconductance
Amplification  Factor
Internal Plate  Resistance
Equivalent Noise  Resistance  (RF)

-  Input Conductance at  ||)0 Mc 9
-Phase Angle of Slope  at 50   Mc9
-  Cathode-Heater Resistance
-  Insulation Between Two  Arbitrary  Electrodes`

160  volts
0 volts
9 volts

620  ohms
16.5  rnA

18,500  micromhos
50

2700  ohms
225  ohms
500 „A/V

90
4 megohms min

20  megohms  min

See  Page  4  for notes.

Revised  6/61 13



6688
CHANGE   IN   INPUT  CAPACITY     ( jljlf  )

c)                                                                         ly                                  tw                                  J`                                  0,00'66i \ 11
\

Tn,n\a,fu<rt'

a=
\

::i,ii!=a1'n1'0§§!!§

\

\
I

\
\

aa
6bI

1

1,Iat)

I )I I

1   The tubes cm withstand vibration of 2.5  g for 96 hours at 50 cps erid impact of about
300 g.   (measured with NRL impact machine)

2   |n order to obtain pfolonged tube life.  the mndmum  vndation of the heater voltage
should be legs than  ± 57o.

8   Mee8ured with an external  Shield with in internaL diameter of 7/8 inches. During the
meagurement8 pin 6  i8  floating.

`   |n order to prevent operation of the t`ibe from being influenced by variations of the
heater to  cathode insulation,  lt ia  advlBable to keep  the  external  I.eBi8tance between
heater and cathode  less  than  20.000 ohms.

_  5   Operation of the tube under conditions  given in Column I is recomrriended because of
the  small  Spread in  characteristics.

6   The end of life ls reached when one or more of these  ch8racteri8tic8 have  changed to
the  following values:

Plate  current                                                 l1.5 rnA
Transconductance                                    11, 000 rniaomho a
Negativie  Grid CuITent

(Grid  Resistol.  = 0.1  megohm)                  1.O #A
7   This  value has been rncasured.at  a power line 'frequency of 50  eps  with  the electrical

center of the heater grounded.  The voltage has  been measured in the plate  circuit with
the  aid of a  bEmd-paBa  filter.  linear from 30 -200 eps  and is referred to  grid no.  i  aB  a
hum voltage.  The  cathode real8tDr ls  decoupled by a  capacitance of 1000 4f.

8   At:    Plate  Voltage  = 180  volts
Grid No.  2  Voltage  = 1S0  volts
Grid No.  3  Voltage  = 0  volts

_ 9   Pins 1  and 3 are interconnected.

14 R®vis®d  6/61

EI



6688

I

I I

I ATE volt.3V -18 LTSOL
0LT 0 V T

'

G R ID NO AG E S
GR DNO .2V0LTAG E 15 0 VOLTS

II
II /
I

I
I 11

I

I I

I

I +T
'I

I /
I

Iil I+
)

I
I I

t_I__L !1

i 1,i

I__1'I

T
I

I

I ) L
' I ) i

I

I

I

I

+-I
I

I

I

II

I

I I

I

I

I

I

a--+

0
•

I

I

T'

I

•
I `

T+

I

I

I I
I a

I

I

I

-3                    -2                    -I                      0
GRID     NO.I       BIAS      (VOLTS)

15



6688

C>

I

>-I
> >u)OJI
u)a OJ

I II I
I I I

{:-
J I
/ I

I

00 I
J- / J ' I

1''' / J I I
/ I

%%EEJJ I
/ I

/ I
/ J I

>> I I

Nrty / J
/ I

==QQ /
/

/ I

%% / I I
/ / I I
/ I I

/ J I
I

I
1 I

/ / / / /
/ / /

I
/ / I/ / / / I// /

/
I

16

`-
u)                                        C)                                        to                                        a'='=

(VUJ  )     I.N3t!Hno   a  .oN  c]iH9

R®vl,®d  6/6'



6688

==:::iH=:i=iii: I I I I I I I .I.II.
8:!vT8[=pecE:,5Ov8[Ts

G

11 II. CODN 11 -I-J I.
ul10 I

11- . „ A N
I 'l 'a''Is'|'o V a

II I I...... I I.. r i.. I II... '1
I

I.T
.. (

a.. J I

+
-a .9.. I.. I I I I I ... I I i i.. I I I.. I- i-

' ( I.. -- 11.. I I 11'I. I I

h i
I tll i

II I II. I I .. I VOLTI. I i I I I I.. I I Ill f I.. I I I + '
I ' I I

I .. I. I.. I I I I M. .
Va L

T
I- I I 1' I.

+
1 111 I I I I I

I I t+ + I  ,_.-I S•' I I I

I ( I I

.+
.
i,

-I ' i
T\

I

. I I I.,, ' I I I I I

I I

+ .
I H I

1L '' T' r. I. I  '11-
Ilf

I I t
I I I II II

. . i + 2.5VaLTSi
loo                        150                        ZOO                       2sO                        .00                       .sO

pL^TE     vOLTroE  (`OLTs)

17

-1



`-

`-



AMP[R[X  TUBE  TYPE  6689

The Amperex 6689 is a long life pentode designed for unsupervised communica,-
tion equipment,  carrier telephone applications ,  wide band amplifiers ,  measuring
equipment and industrial control circuits.

The tube has a high  figure of merit making it suitable  for use in line amplifiers
of coarial systems.   Chher features are low heater current requirement, low in-
put and output capacitance,  internal shielding construction   and small size.

The 6689 is one of the Amperex "Premium Quality  10, 000 Hour" tubes.

PIN   CONNECTIONS

E=

lil

ZiiE

9BK

MECRANICAL

Base
Basing
Bulb
Inmensions
Mounting Position

ELECTRICAL

Heating

Cathode
Heater  VoltageL
Heater Current]

I .   GF?lD  NO.2
2.  GFIID   NO.I
3.  CATHODE
4.  HEATEFl
5.  HEATEF.
6-  PLATE
7.  INTEFINAL   CONNECTION
8.  INTEFiNAL    CONNECTION
9.  GFIID  NO.3 ,INTERNAL    SHIELD

GENERAL CIIARAC TERISTICS

Noval
9BK
T 6-1/2
see outline drawing
any

indirect by AC  or  DC
series or parallel supply
coated,  unipotential
6.3  volts
0.3  amp

1 in parallel connected supplies,  heater voltage should not vary
mol.e than ±  5%

for  mardmum life.   h series connected supplies,  it should not vary more than
i  1.5%

Rev.  4/63



EHHE]

Direct interelectrode Capacitances

Plate to All Elements Except Grid No.  1
Grid No.  1 to All Elements Except Plate
Plate to Grid No.  I
Grid. No.  1 to Heater
Heater to Cathode
Grid No.  1  (Cathode Current =  12.1 rna)
Radiation Ca.pacitance of Plate?
Radiation Capacitance Of Grid No.  18

MAzm4uM vALUEs (DESIGN CENTER)

Plate Voltage (Zero Plate Girrent)
Plate Voltage
Plate Dissipaition
Grid No.  2 Voltage  (Zero Grid Current)
Grid No.  2 Voltage
Grid No.  2 Dissipation
Negative Grid No.  1 Voltage (Grid No.  1 Current = 0.3  /ia)
Negative Grid No.  1 Voltage
Negative Peak Grid No.  1 Voltage

(Pulse duration = 200 44sec.,  D`rty cycle = 10%)
Grid No.  1 Dissipation
Grid No.  1 Circuit Resistance
Cathode Current
Peak Cathode Current (Pulse duration = 200  (zsec.,

ny Cycle =  10%)
Cathode to Heater Voltage
Cathode to Heater Circuit Resistances
Bulb Temperature

200  volts
50mw

1   megohm
16m

80m
100   volts

20, 000   Onus
170OC

2 The radiation capacitance is the capacitance Of the electrode to a eylindrical
shield with an imer diameter Of 2 inches and a height of 3-7/8 inches,  the
other electrodes being grounded.

a h order to prevent the operation of the tube from being influenced ty va].iation
of the heater to cathode insulation,  it is advisable to keep  the external resistance
between heater and cathode less than 20, 000 ohms.

Rev. 4/63
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TYPICAL CHARACTERISTICS

Ziil

Zil

-

I

Plate Voltage
Grid  No.  3  Voltage
Grid  No.  2 Voltage
Cathode  Circuit Resistance
plate  current4
Grid  No.  2  Current4
Transconductance4
Plate Resistance
Plate Resistance
Amplification  Factor
Equivalent Noise P.esistance  (RF)
Equivalent Noise Resistance  (RF)
Equivalent Noise Resistance

a>andwidih =  0  -  10, 000 cycles)
Negative Grid No.  1 Current

(Grid No.  1  Circuit Resistance = 0.1  megohm)
Negative Grid No.  1  Voltage  (Pla.te  Current =

0.5  rna,    Cathode Circuit Resistance  = 0)
Negative  Grid No.  1  Voltage  (Plate  Current  =

0.5  rna,    Cathode  Circuit Resistance  = 0)
Grid No.  1  Hum Voltage  (Grid No.  1  Circuit

Resistance  =  0.5  megohm)
Heater-Cathode  Leakage  Current  (Vf = 6.13V,

Vhk =  100V,   Series  Resistor = 1  megohm)

210   volts
0   volts

120   volts
165   ohms

10±1.3    rna
2.1±0.4   rna

9000±1200    Hmhos
0.5   megohm  (typ.)
0.3   megohm (min.)
34

750   ohms  (typ.)
1000   ohms  (max,)

Iiisuiation Resistance between any  two Electrodes

36, 000   ohms  (max.)

0.5    4ca  (max.)

5   volts

5.25   volts  (max.)

0.5   mv  (max.)

15    4ca  (max.)
100   megohms  (min.)

TYPICAL  OPERATING CHARACTERISTICS AS A CLASS A AMPLIFIER

Plate Voltage
Grid No.  3  Voltage
Grid No.  2  Supply Voltage
Grid No.  2 Circuit Resistance
Cathode  Circuit Resistance
Plate  Current
Grid No.  2 Current
Transconductance
PlaLte Resistance
Plate  Circuit Impedance
Cfutput  Power  (at  1097o Distortion)
hput AC  Voltage  (at  1097o Distortion)
Output Power  (Grid No.  1  Current  = 0.3 4/a)5
hput AC Voltage  (Qitput  Power =  50 mw)

120                   210   volts
0                      0   volts

120                   120   volts
5600                 5600   ohms

180                   180   ohrus
8.3                      8.3  -rna
1.7                     1.7    rna

8200                 8200    Hmhos
0.42                 0.44   megohm

10,000           20,000   ohms
340                  660   mw
1.1                     1.1   volts  (RMS)

400                  870   mw
0.35                  0.25   volts  (RMS)

I'he end of life is reached when one or  more of the characteristics have changed
to the following values:

plaLte current
Grid No.  2 Current
Transconductance
Negative  Grid No.  1  Current
(Grid No.1 Circuit Resistance

0.1  megohm)

s7ma
< 1.2  rna

S6400   Hmhos

S 1.0   4ra
6 Measured with a control grid series resistor of 0.33  megohm.

Rev. 4/63
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AMPEREx TUBE TYPE  6922/E88CC-
The 6922/E88CC  is  a  miniature twin  triode  especially designed  for  use  in  cascode  circuits,
RF  and  AF  amplifiers,  mixers  and  phase  inverter  stages,  and  as  a  multivibrator  and  cathode
follower  in computers.

Featured  are eltre.mely long life,  ruggedized construction,  high transconductance,  and  low
Boise.  Operation  for loag periods  of  time  under cut-off conditions  will  not  cause deteriora-
tion of the  emission  surface.  The 6922/E88CC is one of Amperex's  `'Premium  Quality
10,000 hour"  tubes.

MECI.lANICAL
Bulb
Outline
Base
Base Diagram
Mounting Position
Shock  and  Vibration

ELECTRICAL
Heater Vol(age
Hea(er Cunen(

Direct Interel ectrode

-2

GENERAL  CHARACTERISTICS

Capacitanccs (without external shield)

Grid (o Cathode +  Heater
Plate to'Cathode +  lleater
Grid to Cathode +  Heater  +  Shield
Plate to Cathode +  I`leate[  +  Shield
Plate to Grid
Plate to Cathode
Plate  co Shield
Cathode to Heater

Plate ,o Plate
Grid  to  Grid
Plate of T[iode  I to Grid of Triode 2
Plate of Triode 2 to Grid of Triode  I
Grid of Triode  1 to Cathode of Triode 2
Grid of Triode 2 to Cathode of Triode  1

Grounded  Grid
Plate to Grid  +  IIeate[  +  Shield
Cathode to Grid  +  IIeater +  Shield

Section I
3.I
0.5
3.I

I.,75
I.4

0.18
I.3
2.6

T6l/
6-2
E9-I
9DE
ahy
see  note  1

6.3 volts
300  rnA

Sectioa I I
3.I  #f
0.4   quf
3.I  #f

1'65   quf
1'4  „f

0.18  „f
1'3   quf
2.7  #f

Betweenssections
'045  #f
•005   quf
'005   quf
•005   quf
•005    lJIJ.i

'005  „f
section I              Section ll

3.0                        2.9   quf
6.0                        6.0   lqui

A  Shock rating of about  500 g was  obtained by using the NRL impact machine  to deliver S blows  to
the  t`Ibe at an  angle  of  30° in  each of four different dlrection8.
A  fatieii®  rBtlng  of 2.S  g was  ob`tained  by applying vibrational  forces  for  32  hours  ln each of three
directions  at a frequency of SO c/s.
These  conditions  are  given  for evaluatjori of mechanical ruggedneBB.  They  are  not to be  interpreted
a®  Buitable  operating  condition8.

R.vl.ed 9/59 •1



6922/E8800
Typical Characteristics

Plate Supply Voltage
Grid Supply Voltage
Plate Current
Transconductance
Amplificatioa  F actor
Cachode Resistor
RMS  Grid  Voltage
Equivalent Noise Resistance
Noise  Factor
Inp`ut  Damping (F  =  loo Mc/s)

Maximum Ratings, Design

1oo2
9

15

12,500
33

680

90   volts
0   volts

12mA
11,500   micromhos

120

0.75

Center Values (Each Section)

Cold  Cathode Plate Voltage
Plate Supply Voltage
Plate Voltage
Plate Voltage (Pp.= 0.8  W)
Negative Grid Voltage
Peak  Negative Grid Voltage
Cathode-to-I-leater  Voltage (cathode positive)
Heater-to-Cathode Voltage (cathode flegative)
Cathode  Cur[ent
Peak Cathode Current
Plate Dissipation
Plate Dissipation 7
Grid Dissipation
Maximum  Bulb Tempera(use

550 volts
400   volts
220   volts
250   volts
loo   volts
200   volts
120   volts
60   volts
20mA

loo   rnA
I,5   watts
I.8   watts

0.03   watts
17o0c

2   Operation under conditions  listed  in  this  colunm  is  recommended because  of the  small
spread  in  characteristics.

3   AC  voltage  of grid  c`ment  (Ic  = 0.3 PA)

4   MeaB`ired  at  I  = 45  Mc/S.

5   Measured  in a  cascode  circuit at  f  = 200  Mc/a  and  matched for minlmurn noise.

6   Pulse  duration,  Zoo  microseconds  max;  duty  cycle,  lcr7o.

7   Maximum plate dissipation of  both  sections  = 2  watts.

12 Revi.ed 9/59

EE



E=

E=

-

Comp`iter  Circuits

:#:%u#tvBoltage
Negative  Grid  Voltage  (Ib  = 0.1  rnA)

ginga:tt;veaLT:Tvo{:[£ga6qb=;.:#}
Class  A  Additive  Mixer

Plate Supply Voltage
oscillator Voltage  (rm8)
Plate Ch-t
Con`rera ion. C onducton ce
lnternal Re9latance
Plate  Load ReBistance
Grid Resistor

Cla8e  A Amplifier (Each Section)
Plate  Voltage
Plate  Load Re.i8tance
N.gatlve  Grid Voltage
hput Voltage  (rm8)
Plate C-t
Output Power
Distortion

6922/E88CC

cL.p.£t:#t.:"haoLdLlv.v®iBoth8.ctlad.,Pi].h-Pun

Load  Impedance  (Plate  to  Plate)
Negative  Grid Voltage
hput Voltage  (rme)
Plate C-t
Power Output
Dletortlcm

Claeg  8 Audio Amplifier (Both Sections,  I.uah-Pull)
Plate Voltage
Load Impedance  (Plate  to  Plate)
Negative Grid Voltage
mput Voltage qu)
Plate Current
powal output
Di.tortLon

Hum  Referred  to  Cirid  Gbb  = 90V.    fo  = 15  rnA,
Rk  = O.S  meg,  fully  Screened  tubeholder,
Straight response  curve  filter,  frequeficy  of
heater Supply  voltage  = 50  a/8  +  3% 500  c/a)

Maximum Ratinge  for Circuit Deaigri

Grid Supply Voltage
Plate Supply Voltage
Heater-to-Cathode  Voltage  (cathode negative)
Plate  Current  (appro][.)
Cathode  ReBi8tor
Grid Resistor

1°  Fixed blab  i8` permitted  for plate  currenta  below S  ml  cmly.

R.vi.ed 9/s9

|SO volts
33mA

6.S  voltB
15  volte

<  2  volts

1SO  voltB
3  volts

llth
4100  microlwho8
6100  ohms
3900  ohms

1me8

220                                   volts
2 0,000                                   ohms
-6.8                               volts

1.5                              4.S  volto
9.2  rnA

0.05                           0.5  watt
77®

200                                  volts
22 ,000                                    ohms

6                                  volts
0.9                            4.O  volts

2  I  9  nIA
O.OS                                I.2  watts

37®

2 00                                      voltB
10,000                                    ohms

6                                  volt,
0.9                          _  4.O  volts

2  I  13.S  nrfu
0.05                            I.S  watt8

47®

50 4V  rrral

13
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TRANSFER    CHARACTERISTICS
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AMPEREX TIIBE TypE   6923/[A52

The 6923   is a vacuum diode of disc-seal construction for use ia U.H.F.
volmeters  for measurement§ up  to  1000 megacycles per second.  The diode is
also  applicable in U.H. F.  monitoring devices.

The disc-seal  construction permits easy insertion ino coaxial probes
and the anode pin connection is excellently  suited eo  serve as the probe con-
tact when the  circultry makes this possible.

GENERAL  CH^R^CTERISTICS

ELECTRICAL

Cathode-

Heater Voltage,  AC o[ I)C
Heater Current

Direct Interelectrode Cap acitance
Plate to Cathode

Insulation Resistance
Plate to Cathode

Pl ate Ch a[acteii stic-
Diode Voltage (at plate current of 0.5 rnA)

EiE=

EiiE

NOTE

SOLDERING  TO  THE
PLATE  PIN  IS  NOT
RECO"ENDED

coated, uripotential
MIN.                       MAX.

5.6         6.3           7.0     vol.s
.--      0.3       -   amps

0.5    quf mar.

-   10,000    megohins

3    volts mar.

N^XIMUM  R^TINCS (absoliJt®  maximum  valLi®s)

Peak Inverse Plate Voltage
At  Frequeflcics  Below  loo Mc/s                                                          1000
At Ffequencies  Above  100 Mc/s                                            1000 I  loo.

f
Cathode Cur[en.
Peak Cathode Cu[fent
Voltage Between Cathode and Heater
Resistance Between Cathode and Heater

Revised  12/62
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AHP[R[X TUBE TYPE   6977

Eiil

EiEE

The Amperex 6977 ls a high-vacuum,  subminiature indicator triode with a type
P15 phoBphor-coated anode which displays a bright blue-green light when the•grid bias,ts zero. Anegativebias Of  only three volts will extinguish the light,

and it ls therefore particularly adaptable to transistorized clrcuitry.   The fila-
ment may be operated from either ac or dc.

The 6977 ls manufactured to the same high quality and reliability Standards ale
the other Amperex computer tubes.   It is designed for a life of 20, 000 hours.

LIT±tNffi°:::""    ELEi#¥o  co~T,us•  CLIPPED-OFF  IEAD

GENERAL CIIARACTERISTICS

MECHANICAL

Bulb
Diameter
Height  (Seated)
I.ength of  I.ead[
Mounting Position

ELECTRICAL

Filament Characteristics
Filament  VoltaLge dc)
Filament Cfurrent

hterelectrode Capa.citances
Anode to Grid
Anode to  Fllament
Grid to  Fuament

subminiature,  TI
0.220 inch max.

1. I  inches  max.
1.5  inches  min.

see Application mta

1.0  ±  5% volts
30ma

1.8  pf
1. 1  pf
1.0  pf

I  soldered connection to leads must be at least 3/16  inch from glass seal.
Bending of leads must be at least  I/16 inch from glass seal.

Rev.  6/64
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RATINGS(ABSOLUTE  MAXIMUM)

Anode  Voltage  (Zero  Anode  Current)
Anode  Voltage  (Max  Anode  Current)
Positive  Grid Supply  Voltage
Negative  Grid Voltage
chode  Current
Grid Resistance

cHARACTERrsTlcs

Heater  Voltage  (Veff)a
Anode  Voltage  (dc)
Series  Grid Resistor
F°rGr¥:XsumpupTytg[tLg4tput3

Anode  Current
For  Zero  Light Qitput

Grid Supply Voltage
Anode  Cfurrent

SHOCK RATINGS

100 volts  rna.x.
65 volts  max.
0 volts  max,

50 volts max.
750  ua  max.

1  meg.  max.
0.1  meg.  min.

1.0 volts
50 volts

100, 000 ohms

0 volts
585  ra

-3  volts
<5„a

500 g's

(Five blows at 30°  or over  in four  different positions on NRL impact machine)

CHARACTERISTIC  RANGE  VALUES  FOR EQUIPMENT DESIGN

Anode  Current,  0 hour

E:  = 8%4Vdci   Rg =  100, 000 ohms,
Filament Current

Ef =  I.0 Vac
insulation Resistance

Ec  =  -50  Vdc

!@±   B9ge!!   ?!±Z±   IZpi!±

430       585        740     ra

24         30           36    rna

100----megohms

:;%i:rr¥:|%:°:f:o:t;uE:e::::1:.:5:£si?;:i:gra§}:£e:a:a:p:.-9.-"foot-lamberts.
5 These test conditions are given as an evaluation only.

Rev.  12/64
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FRONT   VIEW  OF   PRINTED  CIRCUIT  BOARD

PRINTED  WIRING  SIDE  OF   BOARD
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_€J=-    6977

TYPICAL   CIRCUIT rm
(6977     BEING    TRICGERED    BY   THE   OUTPUT   OF  A   TRANSISTOR

MULTIVIBRATORt

APPLICATION  DATA

Mounting  the  6977

The 6977  tubes  ate designed to  be  soldered-in  and mounted flat and parallel  to
each ocher on printed circuit boards.  Filament  and  plate  coonectiofls  can  be
made  to comnoa  bus  connections.  hdividual  grid cormections  are  brought out
with printed wiring to  suitable  cormectors on  the  end of the  board.  Thin  `'U"
shaped,  black  cardboard (or  similar material)  separators  are placed  around the
tubes  forming a light  barrier  between  tubes.  The printed circuit tx)ard is placed
against the front panel of the  equipment in  such  a manaer that  the  3/16  by  I/2
incb  slots in the  front panel  are in front of each  tube.

It is recommended that the panel  be  approrimately 0.020 inch thick metal  paiDted
black fo( greatest  contrast.  This thin panel is used in order to  attain the largest
viewing  angle from  the front of the equipment,  in.asmuch  as  the  tubes  are mount-

~      ed in dose  proxinity to the panel. The t`ibes may be mounted as close  as 0.250
inch on  centers.  The light output  side of the tubes  chould face  the front panel.

The following illustration  chows  suggested method of mounting.
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AVERAGE  CHARACTERISTICS
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WAVELENGTH   (ANGSTROuS)

To  augment the contrast of the light outptit between the  conducting  and the cut-
off state,  a grcefl  selective light filter covering the  tube  face is highly recom-
mended.  This filter should preferably have  a thickness of o.012 inches,  and €he       u
maximum transmission of light  should be  at  app]ox 5000  angst[oms {such as
Eastman Kodak's  Tenite 11 material).

16
I
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AHP[R[X TUBE TYPE   7025

The Jinperex 7025 1 is `a miniature 9-pin, high-mu twin t[iode in which hun and
aoise have bcca  significantly leduced.  A center tapped heater pemits ope[atioa
of the tube from either a 6.3 o[  12.6 volt heater  supply.

The 7025 is  suitable for applicadon in resistance-co`ipled voltage  amplifiers
pa[ticula.ly the preampLifie[ and input stages of Hi-Fi  amplifiers,  and also
phase invefte[, multibibrator and ocher industrial control ci[cui(s where hick vol-
tage gain is  an inportant design conBideradon.

GENE RAL  CHARACTERISTICS

MECHANICAL

Dincasion§
keundng po sition
Base
Bulb
Outline

ELECTRICAL

Cathode

Heater Voltage _AC o[ DC
Heater  Current
Aver.ge eqLivalent noise and him  voltage

(Refefenccd to grid.  each  section)
Maximum eq`iivalent noise  and hum voltage

(Referenced to grid, each  section)

Direct lnterelec(rode Capacitances

Grid to Plate (each  section)
Input (each  section)
Output (section  1)
Output (section  2)

see outline draing
any
small  bu.ton, 9 pin,  E9-I
T-6%
6-2

coated, uripotential
Series         P arallel

12.6              6.3 volts
0.15              0.3  anps

1.8 micfovol(s ms

7 microvolts ms

With Shield 5   Without Shield

1'7 „f
1'6 „f

0'46  Iap£
0.34 #f

1   The  7025 le  a drect  high q`iality replac.ment for the  12AX7.
2   m`.n u.ed in equipment which employ.  eeriee-connected heate.a,  a current-llfnitlng d.-

`.lee filiu.t be  lrLa®rted to  litnit the c`ment when  Bwltchlng on.
3   MeastLred under the  following conditions:

Heater veltege  ®aralleL  connection)
Center tap of heater tmnefoflner grounded
Plate  g`pply `roltege
Plate  load reelBtor
Cathode re8i®tor  (BypaB8ed by  loo 4f  capacitor)
Grid resistor
Arxpllfier  covering fre quency range

6.3  volts ac

250  volts  dc
loo,000 ohae

0 olrm8
2S  to  10.000  cP8

`  Sine  condtlons &s in note 3  except  that the  cathode reaietor 18 not bype.Bed and grid
f'e.i.tor has  a value of  50,000 ohms.

5   With  external  Bhield  (RETMA  *315) connected to  cathode of .ectlon `mder test.

5/6' 11
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MAXIMUM RATINGS (Each Section)

Design  Ceflter Values

Zero Signal  Plate Voltage
Plate Voltage
Plate Dissipation
Cathode Current
Grid Voltage
Grid  Voltage (Gri_d current  = +  0.3  pA)
Grid Resistance
Hea(er to  Cathode Voltage
Heater to  Cathode Resi§(ance
Heater to  Cathode Resistance 7

Typical  Operating Condition s

Class  A Amplifier (Each Sectioa)

Plate Voltage
Grid  Voltage
Amplification  Factor
Plate Resistance (approx.)
Transconductance
Plate Current

550  volts
300 volts
I,0 watt

8mA
- 50 volts

- 0.9 volts
2 Inegohms

180 volts
20.000 ohms

150,000 ohD§

100                250  vol.s
-I.0           -2.0 volts

loo                 100
80.000         62.500 ohms

1250              1600  micromho s
0.5                    1.2  rnA

r¥,I-

a.91''  _

f'p                f'q         E®
Ein                       IM

in      T50,I

I+

np.o.o47Mn
f'q .0.15 Mn

cLAss  A   F`EslsTANCEngoupLED
AMPLIFIEFt,EACH   SECTION

12 5/61
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Rp  =0.047  Mf)                                                              Rg  =0.15  Mf2

Ebb (V) Rk  (r2) Ip  `mA) Eo (Veff) 8 Gain % Disco[tion 9

200 1500 0.86 18 34 8.5
250 1200 1.18 23 37.5 7.0,
300 1000 1.55 26 40 5.0
350 820 1.98 33 42.5 4.4
4cO 680 2.45 37 44 3.6

Rp  =O.iMn                                                                   Rg=O.33MQ

Ebb  (V) Rk (n) Ip  `mA) Eo (Veff) 8 Gain 7o Di stortiofl 9

200 |8oo 0.65 20 50 4.8
250 1500 0.86 26 54.5 3.9
300 1200 1.11 30 57 2.7

350 1000 I.40 36 61 2.2

400 820 1.72 38 63 1.7

Rp  =O.22Mn                                                                  Rg  =O.68MQ

Ebb (V) Rk (a) Ip  `mA) Eo  (Veff) 8 Gain 7o Di stortion 9

200 3300 0.36 24 56 4.6
250 2700 0.48 28 66.5 3.4
300 2200 0.63 36 72 2.6

350 1500 0.85 37 75.5 I.6
400 1200 I.02 38 76.5 1.I

8   Eo  8t grid current  starting point.
8   The  total  hamonic  di Btortion is  appforimately  proportional  to the output voltage.

5/61 13
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MICROPHONICS

APPLICATION NOTES

The tube can be used wichouc special pfecautions against micfophonic effect in         lJ
amplifiers in which the input voltage is hither than 50 millivolts when the tube
is nounted in the near vicinity of a 5 watt lord  speaker with an  acoustical effi-
ciency of 57o,

HUM

The hum and noise level will be better than - 60 db when cue grid circui( imped-
once is less char 0.5 megohns (at 60 eps),  de center tap of tbe heater is ground-
ed and the cathode resis®or is decoupled ly  a capacitor of at least  loo 4f.

a05„'

ap5ut_

0.22RA

I          iun!ocom.

un ra  ifae E®

0'.ErL
Rk

t]

•+Eb

Supply Vol.age
Cathode Resistance
Total Cu[rent
Output Voltage 8 (RMS)
Voltage  Gala
Percent Distortion 9

250           350  vol.s
1200            820 ohms
I.08          I.70 rnA

35              45  volts
5862

5,5              3,5  7o

8   Eo  at grid current starting point.
9   The total hamonic  dlstortiofi i8  approrimately proportional to the output voltage.

14
L-_`
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!Eb

!Rp''               !QcONn           o

RS   o'05,, !o.- 1I

RL t-I

-|IIIIIIIIIIIIEIJ
Ein

io,,5i
Supply  Voltage
Plate Voltage
Total  Current
Cathode Resistance

::u:::ut::::ta:g:e::i:M=S;;{::I))
Voltage Gain
Percen( Distor(ion 9

PIN   CONNECTIOwS

+Eb

250               350  volts
65                 9o  volts
I.0                 I.2 rnA

68,000        82,000 ohms
0.1              0.15  megohm
0.1              0.15 megohm
20                  35  volts
2527

1.8                  1.8  %

8   Eo  at  grid  cunent  starting point.

9   The  total  harmonic  distortion is  approximately  proportional  to  the output voltage.

5/6' 15
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AMPEREX TUBE TYPE   7062

A       t|::sA£:Pceo[::u7t:: 2cirsc :i: :.£nrire£°7doe6 F£:?[]S empaafrnattaefnc :::°ed:£S: si::i::pf:bf£::tfaepsp[ffocra-

long periods of operation  under cut-off conditions.  |t is not intended for low-level
audio use.

The  7062 is one of the  Amperex  "Premium Quality  10,000 Hour" tubes.

EE

Eziiii

GENERAL  CHARACTERISTICS

MECHANICAL

Mounting Position
Dimensions

• Outline

Base
Bulb
Bulb Temperature

ELECTRICAL

Cathode
Heater voltage (AC of DC)

Heater Current  a'( 6.3 volts
Heater Current  at  12.6 volts

Direct Inte[electrode Capacitances

hput
Output
Grid to Plate
Heater to Cathode

Plate No.  I to Plate No.  2
Gfid No.  I  (o Grid No.  2

R.yi.ed 8/60

any
see outline draiwing
6-3
small  button,  9 pin,  E9-1
T-6|/2
|7o°C max

coated,  unipotential
6.3  volts  (pins 9 & 4 + 5)
12.6 volts  (pifls 4  &  5)
400  rnA
200  rnA

Section  1           Section  2

3.5
0.45

2.3
3.5

Between  2 Sections

<     |'3AVf
<  0.06  fqut

11



7062
MAXIMUM RATINGS (Absolute Vahies,  Each Section)

Plate Voltage (At Zero Plate Current)
Plate Voltage
Plate Dissipation
Cathode Current
Peak Cathode Current 1
Negative Grid Voltage
Peak Negative Grid  Voltage
Positive Grid Voltage
Grid Curent
Peak Grid Curent

~ Grid Circuit Resistance with Automatic Bias
Grid  Circuit Resistance with  Fixed  Bias
Voltage  Between Heater & Cathode

(Cathode Positive)
Voltage  Between Heater & Cathode

(Cathode Negative)

Typical Operation
(Each Sectioh)

Plate Voltage
Negative Grid Voltage
Plate Current
Transconductance

-  Amplification Factor
-Plate Resistance

600 V max
275 V max        u
2.0 W max
20 rnA max

200 rnA max
100 V max
200 V max
1.0 V max
2.0 rnA  max
50 nA max

I  Meg.  max
0.5 Meg. mar

200 V mar

loo V max

I:::        lo:3:::::        u,
8.5                8.5  rnA

6400            7800 micromhos
4650

7200            6400 ohms

Typical Characteristics  For Computer Circuit Design2

"11"

Plate Voltage
Grid Supply  Voltage
Series Grid  Resistor
Plate Current

150                100  V
-7.5              100 V

0                 O.5  Meg.
max.      0.15                   18mA

1   Put.e  time  max  10 4.ec .t a duty  cycle  of  17®.

2   Clamped  grid operation ln column 11.

12 R.vl..d 8/60
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Characteristics Range Value for Equipment  Design

Min.             Max,

Heater Current (Ef  = 6.3 V)
Plate  Current (Ebb  =  150V  ,  Rk  = 220 I),

Rg  = 0..1  Meg)
Transconductance (Ebb  =  150V  ,  Rk  =

220 f2,  Rg  = 0.1  Meg.)
Plate Current (Eb  =  150V  ,  Eg  = -7.5V  )
Grid Voltage Difference  Between Sections
[Eo?:;=:Zivtlb(bothSectioTs)=

Plate Cunent (Eb  = Eg  = 100V  ,
Rg  =  0.15 Meg.)

Negative Grid  Current (Ebb  = 150V ,
Rk  = 22o a,  Rg  = o.1  Meg.)

Cathode to Hea.e[ Leakage Current  [Ekf

380               420

6.3              10.7

5300            8100
150

_        < 2.0

13.6                   22

_         <0.2

= 200V (cathode positive);  Rseries  =l meg.                         <  15
Insulation Resistance Between Any  2

Electrodes

Direct lnterelectrode Capacitances

Section  1

hput
Output
Plate to Grid

Sec(ion 2

Input
Output
Plate to Grid

Between  2 Sections

Plate No.  I  to  Plate No.  2
Grid  No.  1  to  Grid  No.   2

R®yi.ed  8/60

>100

End of Life

_rnA
5.0   rnA

4000  „mhos
150  „A

2.0V

9.5  rnA

1'0 „A

30„A

20  meg.

3'0 - 4.0 quf
0.25  -  0.65 quf

I.9 - 2.I  pprl

<  I.3  quf-
<  0.06 „f

13
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AMPEREX  TUBE  TypE  7119/E182C0
The Amperex  7119/E182CC is  a medium-mu,  high perveance, twin triode designed
for  application in computer circuitso  The  tube features  exceptional  freedom from
cathode interface  and is  characterized  by high  zero-bias  plate currento  In many
applications  the tube is  a replacement for the 5687o

The  7119/E182CC is  ohe  of the  Amperex  t`Premium  Quality  10,000 Hour"  tubes.

PIN     CONNECTIONS

I-PLATE   ,TRI0DE 2

2-GRID ,TBloDE 2

3-CATHODE ,TBIODE2

4-HEATER

5-HEATED

6-CATHODE ,TRloDE  I

7-GRID ,  TRI0DE  I

8-HEATER

CENTER   TAP

9-PLATE,  TRloDE  I

+MAX

XaI,alcoCU

XaI,ol®rol%NtlNi

uu  u  uU
G ENERAL  CHARACTERISTICS

MECHANICAL DATA
Cathode
Base
Bulb
Outline
Base Connections
Mounting  Po sition

ELECTRICAL
Heater Characteristic s

Heater Voltage
Heater Current

Direct lnterelectrode Ca

Input
Output
Plate to Grid
Cathode to  Heater

Grid to Grid
Plate to Plate
Plate  of Triode  1  to  Grid  of Tr`iode  2
Plate of Triode  2  to Grid of.Triode  I

Revised  9/59

Series

12.6  ±  5%

320

coated, unipotential
E9-I
T61/
6-3
9-H
Afly

Parallel

6.3  ± 5%   volts
640        rnA

Triode No.  I         Triode No®  2

6.0                             6.0  lquf
1'1                                 I.0 /[f4f
4.0                                4.1  |1fLf
4.0                               4.0  /f[4f

Between Sections

0.15  Avf
0.6  lJ,fLf
0.1  quf
0.I  Avf

ul



7ll9/E18200
Characteristics  (Each Section)

Plate  Voltage
Grid  Voltage
Plate Curent
Transconductance
Amplification  Factor

Maximum Ratings,  Absolute Values  (Each Section)

Plate Voltage
Plate Supply Voltage
Negative Grid  Voltage
Peak  Negative  Grid Voltage
Positive  Grid  Voltage
Peak  Positive  Grid  Voltage
Peak  IIea[er-to-Cathode Voltage
Grid  Current
Peak  Grid  Current 1
Ca.bode  Current
Peak  Cathode  Current 1
Plate  Dissipation
Plate  Dissipation of  Both Sections
Bulb Temperature

Maximum  Ratingso  Absolute Values  for  Circuit  Design

Grid  Resistor (fixed  bias)
Grid  Resistor  (automatic  bias)

Characteristic  Raoge Values  for  Equipment Design

Heater  Current
Plate  Current  (Eb  = 90V,  Ic  = 250 4A)
Plate  Curren.  (E|,  =  120V,  Ec  = -2V)
Pla.e  Current  (Eb  =  150V,  Ec  = -14V)
Negative  grid  current

H(e:Per=-::tohviEie=k-a:¥'ci§e=too]meg)
(Ehk  =  200V,  R  =  1  meg)

Transconductance  (Eb  =  120V,  Rk  =  55  ohms)
Insulation resistance

Direct  lnterelectrode  Capacitances

Triode  Noo   1

Input
Output
Plate to grid
Triode  Noo  2

Input
Output
Plate to grid
Between Sectiofls

Grid  to  grid
Plate  to  plate
Plate of Triode  I  to grid  of Triode  2
Plate of Triode  2 to grid  of Triode  I

1   pulse  duration.  |o microseconds;  duty  cycle,17o.

12

120                 I,50  volts
-2            -14 volts
36       maxo.2lnA

15,000                           micromhc
24

-       300volts

600  volts
loo  volts
200  volts

1  volt
30  volts

200  volts
8mA

200 rnA
60mA

400  rnA
4.5  watts

8  watts
16o0c

0.5  megohm
1  megohm

Min                  Max

605                 675  rnA
41                    62  rnA
26                   45  rnA

0.2  rnA

0.2  rnA

15„A
11,200         18,800  hicromho

loo                --megohms

5.3                6.7  lpr£
0.75             1.45 #f

3.4                4.6  Avf

5.3               6.J  lpr£
0.65              I.35  quf
3.4             4.8 „f

--                 0.15  AVf

0.8 quf
0.i quf
0.1 #f

ROvised  9/59
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7119/E182CC
TRANSFER  CHARACTERISTICS

GRI D CURRENT ( M ICROAMPEf`ES)

PLATE  CURRENT   (MILLIAMPERES)
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AMpm[x TUBE TypE  7189
The  Amperex type  7189 is  a 9 pia miniature pentode designed for use  as

a power amplifier in high fidelity  audio equipmeDt. It is  a specially tested  and
improved tube iotended for  use ia  amplifiers Of over  20 watt capabilities.

GENERAL  CHARACTERISTICS
MECHANICAL

Cathode
Base
Bulb
Outline
Mounting  Position

ELECTRICAL
I'Ieater Voltage
Heater Current

Direct lnterelectrode Ca
Input Capacitance
Output,Capacitance
Plate to Grid No.  I
Grid No.  I to Heater

Typical Characteristics
Plate Voltage
Grid  No.  2  Voltage
Plate Curent
Grid No.  2 Cunent
Grid No®  I  Voltage
Transconductance
Plate Resistance
Amplification  Factor  (Grid  No.  1  to    rid  No.  2)

Maximum Ratings (Design Center Values)

coated, unipotential
E9-1
T6%
6-4
any

6.3 volts
0.76  amps

10.8 quf
6.5  Hlf
0.5 #f

0.25  HJ,i

250  volts
250  volts
48mA

5.5  rnA
-7.3 volts

11,300  micromhos
40'000 ohms

19.5

Class  ABi  Fixed  Bias  Audio  Amplifier
(Pentode Connection)

Plate  Voltage
Plate Dissipation
Grid No.  2 Voltage
Grid No.  2 Dissipation (zero  signal)
Grid  No.  2 Dissipation  (max.  signal)
Cathode  Current
Grid Resistance (fixed  bias)
lleater to Cathode Voltage

R®vis®d  I I/58

400 volts
12 watts

300 volts
2.0 watts
4.0 watts
65mA

300,000 ohms
100  volts

11



7189
Typical  Operation  (Fixed Bias  -Two  Tubes  -Push Pull)

Plate  Voltage
Grid  No.  2  Voltage
Grid No.  1  Voltage
Plate  to  Plate  Load  Resistance
Plate  Cunent  (zero  signal)
plate  current  (Tnax.  signal)
Grid  No.  2  Current  (zero  signal)
Grid  No.  2  Current  (max.  signal)
Input Signal  Voltage  (rms)
Power  Output
Percent Distortion

--->    Maximum  Ratings  (Design  Center Values)

Class  ABi  Audio  Amplifier
(Distributed  Load  Connection)

Plate  and  Grid No.  2  Supply  Voltage
Plate  Dissipation
Grid  No.  2  Dissipation  (zero  Signal)
Grid  No.  2  Input (max  signal)
Cathode  Current
Grid  Resistance  (cathode  bias)
Heater  to  Cathode  Voltage

Typical  Operation  (Cathode  Bias  -Two  Tubes  -Push Pull)
Plate  Supply Voltage
Grid  No.  2  Supply  Voltage
Common  Cathode  Resistance
Plate  to  Plate  Load Resistance
Plate  and  Grid No.  2  Current  (zero  signal)
Plate  and  Grid  No.  2  Current  (max  signal)
Input Signal  Voltage  (rms)
Power  Output
Percent Distortion

400  volts
300 volts

_15  volts
8000  ohms

2x7.S  nth
2x52.5  rnA

2xO.8 nut
2xl2.5  nrfu

|0.S  volts
24 watts

4 . 0  7o

375  volts
12  watts
2  watts
4  watts

65wh
1  rnegohm

loo  volts

37S  volts
see  note  1
220  ohms

11,000  ohms
2x35  rnA

2x40.5  rnA
12.5  volts
16.5  w.atts

3%

CIFICUIT    FOFI    HICH   FIDELITY   AMPLIFIER.   OUTPJJT   STAGE   DELIVEBING   18-20   WATTS

DEPENDING    ON   TRANSFORMER   EFFICIENCY

1  Screen  voltage  is  obtained  from  taps  located  at  437o of  the  plate  winding  turns.

I   2      Revisedll/58
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AMPEREX TUBE TYPE  7308
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TENTATIVE DATA  `

The Ampefex (ype  7308 is a special  quality twin t`[iode  similar to the 6922  but intended
for use in applications where extremely low microphonics and [e§istance to Shock is [e-
quircd. It is particularly suitable for, equipment such as oscillo§copes and b[oadband
amplifiers, and in  airborne  equipment.

GENERAL CHARACTERISTICS
MECHANICAL

Base
Bulb
Outline

.    Basing

Dimensions

ELECTRICAL
IIeating
Heater `Toltage
Ileatei current

Direct Interelectrode Capacitances

Plate to (krf+s)
Plate to (k+I)
Gtid to (k+f +s)
Grid  [o  (k+I)
Plate to grid
Plate to cathode
Cathode to heater
Plate to  shield

Grid to  Grid
Plate to plate
Plate to grid No. 2
Plate No.  2 to  grid Noe  I
Grid  No.  I  to  cathode No.  2
Grid  Noo  2-to  cathode Noo  1

Plate to (g+f+s)
Cathode (g +i + s )

2/60

_      RE=--i

J  E5SE=.-i

Noval
T6%
6t.2
9I)E-        _--

see outline drawing

parallel supply
6.3  volts             .:-:i?&i'i
335mA          i=`+lit;  ii3i}`

Section I              Section ll

1.75  /4[4f                    I.65  /{+£f
O.5  plll                     0.4  Fqui-
3.I  /+ftf                        3.1  /+f4f
3.1  #f                 3.1 quf
I.4  /t/£f                      1.4 /+[4f

0.18  /i+Lf                    0.18  /{/4f
2.6 wl               2.7  ppl
I.3  /{f4f                        1.3  /{{tf

Between the two  sections

0.005 "I
0.045  Avf
0.cos-quf
0.005 quf
0'005 #f
0.005  ppri

Grounded grid

Section I

3'0 #f
6.0  Fqui

Section  11

2.9  lpr£
6.0 pJlf

`-      t±.®d±$3
.-   -3  9gglq

.y   :    ta=frapiT
fii_i€rifi

-  .;¥!¥-B¥
:  A.Cia+if

11



7308
Moinum Ratings, Absolute Values

(Each Sectioa Unless Otherwise Stated)

Heater Voltage
Plate voltage (cold cathode)
Plate voltage (Plate current = 0)
Plate voltage
Plate dissipation
Plate dissipation
Negative grid voltage
Negative peak grid voltage
Grid dissipation
Cathode current
Peak cathode curent
Cathode to heater voltage (cathode positive)
Cathode to heater voltage (cathode negative)
Bulb temperature

Maximum Ratings,  Absolute Values
Circuit Design

Grid resistance (automatic bias)
Grid resistance (fixed bias)

Typical Characteristics

Plate  supply voltage
Grid  supply voltage
Cathode resistor
Plate current
Transconductance
Amplification factor
Equivalent noise res\istance
Noise factors     ,
Input damping at £ = 100 Mc/s

1   Wa  +Wa'  =  2.2  watts  max

6.3  volts  ± 570
550 volts max
400 volts .max
250 volts  max
1.65  watts  max
2.0 watts max£
Ilo volts max
200 volts max 2

0.03 watts max
22 rnA  max

110  rnA  max
120 volts  max
60 volts  max

165°C max

I  megohm max
0.5 megohm max

AB

100                          90 volts
+9
-680

_15

12,500
33

250
4.6

3000

0 volts
120 ohms

12  rnA  -

11,500 microchos

- -   ohris
.-db
.  . - ohms

2   T pulse  = 200 microeecondB  max, duty cycle  =  107o max.

3   Operations  of the tube under the conditions as  given in colurr}fi A i® recommended because
of the  smau  Spread in chafacteflatic9.

4   Measured at f  =  4S M¢-/8.

5  Measured in a I:asco-de cheuit at f  =  200 Mc/a  and matched for minimum noise.

12

L

L
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7308
Operating Characteristics  as  Additive Mixer

Eiiii

Eiiii

.-

Plate  supply voltage
Plate load resistor
Grid resistor
Oscillator voltage
Plate cunent
Conversion conductaflce
Iaput resistance

60              90             150 volts
0          1000           3900 ohms
1                  I                   1  megohm
2             2.5                 3  volts rms

4.7             7.7                ll  rnA
2900          3500          4100  micromhos
8300          7000           6100 ohms

Operating Characteristics  as Output Tube -  Class A

Plate voltage
Plate resistance
Negative grid voltage

Input voltage
Plate curent
output power
Total distortion

2 20                     volts
20'000                     ohms

6.8                     volts

0             I.5             4.5  volts rms
6.5                                   9.2  rnA

0.05             0.5  watts
7%

Operating Characteristics as Push Pull Output Tube - Class  8

Plate Voltage
Plate to plate resistance
Negative grid voltage

Input voltage
Plate curent
Output power
Tbtal distortion

Speech and Music Signals

2 00                    volts
10,000                      ohms

6                    volts-_---_-
0             0.9             4.O volts rms

2x5               -          2xl3.5  rnA
0.05              I,5  watts

47o

Operating Characteristics as Push Pull Output Tube - Class 8

Plate voltage
Plate to plate resistance
Negative grid voltage

IDput voltage
Plate cunent
Ouq)ut power
Total distortion

2/60

Sinusoidal Input Voltage

200                    volts
22,000                     ohms

6                    volts-_i---_
0            0.9             4.0 volts rms

2x5                                 2x9 rnA
0.05              I,2 watts

37o

13



7308
Characteristic Range Value for Equipment Design

Initial
Min             MaI

End of Life 8
Mid                  M ax

Heater Cunent
Plate current

(Ebb  =  100V,  Ecc  = 9V,
Rk  = 68o  f2 )

Transconductance
(Ebb  = 100V,  Eec  = 9V,
Rk  = 680 f2)

Cathode-heater current
(Eh/k  = 60V, h lieg.)

Cathode-heater current.
(Eh/k  =  120V,  h  pos.)

Negative grid current
(Eb  = 90V,  Ib  =  15  rnA
R  series  = 0.1 megohm)

Isolation resistance between
two arbitrary electrodes

318                352

14.2               15.8

10,500         14,500

<6

<6

0.1

(D-Cvoltage  =200V h pos.)       >  loo                 20
Difference in cathode voltage (for

circuit  see  note  7 ofl page 5)                               1.5
Direct lnterelectrode Capacitaflces (without external

3|8            352 rnA                u

13.5                              rnA

9000                          micromhos

12„A

12„A

14A

megohns

volts
shield)

Section I                     Section ll

'E=

Plate to  (k+f +s)
Plate to (k +f)
Grid  to (k +f +s)
Grid  to (k +f)
Plate to grid
Plate to cathode
Plate to shield

Between the two  sections

Plate to plate
Grid (o grid
Plate to grid.No.  2
Plate No. 2 to grid No.  1
Grid No.  I to cathode No.  2
Grid No.  2 to cathode flo.  1

Grounded Grid

Plate to (g+I +s)
Cathode to (grf +s)
a   Conditions of life test operation:

Eh                                    6.3  volts
Eec  =E2cc                      9  volt.
Elbb = E2bb               loo volts
Rk| =Rk2                   680 ohms

14

0.045  quf max
0.005  quf max
0.005  quf max
0.005  quf max
0.005  quf max
0.005 „f max

Section I                      Section I I

2.7          3.3wi     2.6          3.2#f        I+
5.I                 6.9 /{[4f        5.1                6.9 /4+4f

:g:jR=gfk2A
Ibl  = Ib2

47,000  ohms
6o volts  af neg)
15mA

•   2-/6o



-\

EZI

-

2/60

Hum (referred  to  the grid) 8
Vib[ational noise output

Ebb  =  100V,  Rb  = 2000 ohms,  Ec  = + 9V,
R|c  = 680 ohms,  Ck  =  1000 4f,
Vibration  10 -50 c/s,  2.5g

Ebb= 270V,  Rb  =  18,000 ohms,  Rc  =  I  megohm,
Rk  =  180 ohms,  Ck  = 50 #f.
Vib[ati`on  50 -5000 c/s,  0.5g

Special Ratings

Shock rating 9

Forces as  applied  by the NRL impact machine for
electronic devices caused by  5  blows of the hammer
lifted over  an  angle o£ 30° in each of four different
directions.

Fatigue rating 9

Vibrational forces for a period of 32 hours  at a f[e-
quency of 50 c/s in each of the three directions.

7308
50 vvolts  max

0.1  volts  max

0.14 volts max

abto  500  g

2.5g

Circui( fof checking difference in cathode voltage

8tEu::h=o:d°eY,'s[ga=igLh5tTeA8'p:nks=:&3:¥isi'tecr¥f=e)q&:&cvyf'oF&=£;Sat::E:BBiyfuv]o]rta8ghe{e±ded

SO c/a  + 3%  500 c/8.
9  These test conditions  are  given  only for evaluation  of the I.uggedness  of the tube.  They

are  by  no means  to be intefpreted as  suitable  operating conditions.

15
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AVEFtAGE  CHARACTERISTICS
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AVERAeE cHARACTERisTics
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TFtANSFER  CHARACTERISTICS
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AMpmEx TUBE TypE  7316
is  a medium A  long life, reliable twin triode with  sepa[a[e cathodes

designed for  application in computer circuits not critical as to hum,  micfophony,
-     and noise. Operation of the tube for long periods of time under cut off condi-

lions will not cause deterioration of the emission surface.

CENER^L  CHARACTERISTICS

H                                      PIN      CONNECTIONS

I-PLATE,  TRIODE   2

2-GRID.  TRIODE   2

GTi     :I::::::E,TRIODE  2

KTi     :=  ::i::,RTRioDE  I

7-GPID,  TRIODE    I
-8-   CATHODE,  T13loDE:   I

9-   HEATER   CENTER  TAP

f    MECHANICAL

Cathode
Outline
Base
Base Diagran
Bulb
Max  Bulb Temperature

ELECTRICAL

Heater Voltage
Heater Current

EiiE

11

7
ir  MAX

2M
3T6

56X•6i
I,£=±    ,

AX 11M

uuUu

coated, unipotential
6-2
E9.1
9A
T6%
12o0c

paralle I            serie s
6o3  I 57o        12.6  ± 57o volts

300                      150       rnA

Direct lntefelectfode Capacitances (Without External Shield)

T[iode No.1         T[iode No.  2

Plate to Grid
Input
Output
Cathode to Heater

Grid to Grid
Plate to Plate
Plate  No®  1  to Grid No.  2
Plate No.  2 to Grid No.  I

I.6  lpr£                    1.6  PJJ.i
1.8  /4/1f                       i.8 /+/4f
O.5  Fqu£                   0.37  iqJf
3.0  Fqu£                         3.O  Fqu£

Betweefl Sectioo§

0.008 quf
1'1 quf

0'09 «f
0.05 #f



7316
Maximum Ratings (Absolute Values,  Each Section)

Plate  Supply Voltage
Plate Voltage
Negative Grid Voltage
Negative Grid to Plate Voltage 1
Grid Voltage
Cathode Current
Peak  Cathode Current 1
Voltage  between Cathode  and Heater
Plate Dissipatiofl
Peak Voltage between Cathode  and  Heater

Typical Characteristic s

Plate Voltage
Grid Volcage
Plate Current
Transconductance
Amplification  Factor
lnternal Resistance

Characteristic Range Values for Equipment Design

Heater  Current  (Ef  = 6o3V)

Plate  Current (Ef  = 6.3V,  Eb  = 250V.
Ec  =-8o5V)

Plate Current (Ef  = 6.3V,  Ebb  = 250V.
Rp  =  I  megohfn,  Ec  = -30V)

Negative Grid Current (Ef  = 6.3 V,
Eb  = 250V,  Ec  = -8.5V,  Rc  = 0.1  megohm)

Insulation Resistance between
Two  Arbitrary Electrodes   (V   = 250V)

Heater to Cathode Current (Ef  = 6.3V,
Ekf = 180V,  R  = 1 megohm,  cathode  positive)

NOTES
1   Maximum pulse  time,10 microseconds;  duty cycle,I.070

2   Do not use these  values  for a normal operation.

12

2502
-8.5

10.5
2200

17
7700

loo

550 volts
250 volts
100  volts
200 volts

0 volts
20mA

100  rnA
90 volts

2.75  watts
180 volts

loo volts
0 volts

11.8  rnA
3100  micromhos
19.5

6250 ohms

330  rnA

15nA

0.03  rnA

0.I „A

megohms

15„A

u
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TRANSFER   CHAR-ACTERISTICS
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AMpmEx  TUBE  TYPE   7320
The Amperex 7320 is an output  pentode  designed for appncation in medium

power Hi-Fi amplifiers.   A pair of tubes in Gass 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 be obtained.

'The true pentode characterisitcs Of this tube reduce distortion at low
instantaneous plate voltages which allow larger A. C. swings and increased un-
distorted output as compared with beam power tubes in the same power class.

The 7320 is one of the Amperex "Premium  Q`rality,   10, 000 Hour" tubes.
It is a Premium Qiality replacement for the 6BQ5.

GENERAL  CHARACTERISTICS

MECHANICAL

Efase
Max  Overall Length
hfax.  Seated Height
hha mameter
Mounting Position

ELECTRICAL

CaLthode
Heater  Voltage
Heater Current

mrect lnterelectrode Ca acitances

SmaLLBu3t±:7)96¥i:.heRSETMAsecv

2-13/16 inches
7/8 inch

any

arid  No.  1 to all elements except phte
Plate to all other elements  except Grid

No.1
Plate to  Chid No.  1
Grid No.  1 to heater

Characteristics
Plate  Voltage
Grid No.  2  Voltage
Plate  Cfurrent
Grid No.  2  Current
Grid No.  1  Voltage
TTausconductance
Plate Resistance
Amplification  Factor  (Grid No.  1 to

Chid No.  2)

MAXIMUM RATINGS (resign Center)
Pla.te  Voltage
Plate mssipation
Grid No.  2  Voltage
Grid No.  2  mssipation  (zero signal)
Grid No.  2  mssipaLtion  (max.  signal)
Cathode  Current
Grid Resistance  (cathode bias)
Grid Resistance  (fixed bias)
Filament to Cathode  Voltage

11/65

coated unipotential
6.3  volts

0.76 amps

10.8  „uf

6.5   H4tf
0.5   HHf

0.25  4„f

250  volts
250 volts
48mA

5.5  rnA
-7. 3  volts

11, 300 micromhos
40Kn

19.5

300 volts
12 watts

300  volts
2.0 watts
4.0 watts
65mA

1.0  MO
300 KQ
100  volts



7320

Operating Condidons -Class A -One Tube

Plate Voltage
Screen Grid Voltage
Plate Load Resistance
Cathode Resistance
Grid No.  I Voltage
Plate Curlen( (zero  signal)
Plate Current (mar.  signal)
Grid No.  2 Current (zero  signal)
Grid No.  2  C`ir[en( (max.  signal)
Input (ms) Signal  Voltage
Power Output
To(al Distortion (measured with  fixed

grid  bias)

250        250
250        250
5.2        4.5
135          135

]0 10 10

250  volts
210 volts
7.o KQ
16on

-6.4 volts
36mA

36.6 rnA
3.9  rnA
7.3  rnA
3.4  volts rms.
4.3  watts

10%

Operatiag Cohditions -  Class  AB -  Two  Tubes,  Push-Pull

Plate Vol.age
Grid No.  2 Voltage
Common Cathode Resistance
Pla(e to Pla(e Load Resis(once
Pla(e Current (zero  signal)
Plate  Current (maj[.  signal)
Grid No.  2  Curient (zero  signal)
Grid No.  2  Currefl[ (max.  signal)
Input Sig]ial  Voltage (rms)
Power output
Percent Di stordon

250          30o  volts
250          300  volts
13o          13o a
8.o          8.o Kn

2x31        2x36  rnA
2x37.5        2x46 rnA

213.5       2x4.OmA
2x7.5        2xil  rnA

8            |O  volts
11              17  watts

3.0           4.0  %

Operating Conditions - Class  8 - Two Tubes,  Push-Pull

Pla[e  Voltage
Grid No.  2 Vol.age
Grid No.  I Vol.nge
Plate to Plate Load Resistance
Plate Curren( (zero  signal)
Plate Current (max  signal)
Grid No.  2 Current (zero  signal)
Grid No.  2 Current (mar.  signal)
Input Signal  Vol(age (ms)
Power Output
Percent Di stortion

250         30o  volts
250          3o0  volts

-11.6   -14.7 vol.s
8.o          8.o  KQ

2xlo      217.5mA
2x37.5        2x46 rnA
211.1      2ro.8mA
217.5        2111  rnA

8            10  volts (rms)
11             17  watts

3.0           4.0  7®

L,ll



7320
Class A - Triode Operation

(Screen grid comected to plate)

A late  Vol(age
CoDDon Cathode Resistance
Plate Load Resistance
Plate Curfen( (zero  signal)
Plate Current (imL  Signal)
Input Signal  Voltage (rms)
PO'er Ouq)ut
Percent Di seortion

aass AB - Ttiode Opefa(ion

250  volts
27on
3.5  KQ
34  fnA
36mA

6.7  volts (ms)
I,95  watts
9,0  7o

(Tco   tubes,  pusl).pull.  Screen  grid confLected  ro plate)

Plate Voltage
Commoa  Cathode Resistance
Plate to Plate Load Resistance
Plate Currcn( (zero  signal)
Pla(e Current (mar.  signal)

A,Input Signal Voltage (ms)
Power outpu.
Percent Distortioa

:ffi:
PIN    CONNECTIONS

PIN. NO.                    ELEMENT

I.  -     lNTEfINALLY    CONNECTED
2.  -     GFtlD  NO.I.
3.  -     CATHODE   AND   GFtlD  NO.3.
4.  -    FILAMENT
5.  -    FILAMENT
6.  -     lNTERNALLY   CONNECTED
7.-ANODE
8.  -     lNTEFtNALLY   CONNECTED
9.-GRID  NO.2.

250            30o  volts
270            27O  n

1o                 1o  Kf2
2120         2x24  rnA

2121.7     2126.O  rnA
8.3              lo  volts (rms)
3.4            5.2 watts
2.5               2.5_ %
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AMPEREX TUBE Typ[  7534

TENTATIVE DATA
`~  The Amperex 7534 is a high transconductance output pentode designed for use as

a wide-band amplifier,  as  a cathode follower,  as  a  series  stabilizer in  electronic
power  supplies or  as an output tube in  class  8 push-pull  circuits.

The 7534 contains two frame  grids,  one as control grid and ofle  as  screen-grid.
This modem construction makes  a transconductance of 25,000 micromhos possi-
ble  at the unusually low screen-grid  c`irrent of 4 rnA.

This  tube is one of the Amperex  "Premium Quality  10,000 Hour" tubes.

PIN   CONNECTION

I-     INTEFINAL   CONNECTION

2-    HEATER
3-INTE:RNAL  CONNECTION

4-    GRID  NO.2
5-    GRID  NO.  I
6~    INTERNAL  CONNECTION

7-    HEATER
8-CATHODE.GRID  NO.3

TOP  CAP   -   PLATE

£6MAX 236T7II

43t5"AX
5MAI

Uqu
a MAX

GEN ERAL CHARACTERISTICS

MECHANICAL

Base
Mounting Position
DimeDsiofls

ELECTRICAL

Heating
Heater Voltage
Heater Current

Direct lnterelectrode Capacitances

Input
Output
Plate [o Grid No.  I

Transconductance
Amplificatioa Factor,  Grid  No. 2 to  Grid No.  I
Internal Plate Resistance

ZiEi=

5/60

octal
any
see outline drawing

parallel  supply
6.3  volts
1,7 amps

35 prl
17 Avf
2  Iqui -.X

25,000 mic[omhos
6.5

10'000 ohms

11



7534
Maxinum Ratings,  Absolute Values

Plate Voltage (Zero  Curreflt)
Plate Voltage
Peak Plate Voltage 1
Grid No.  2 Voltage (Zero Current)  I
Grid No.  2 Voltage
Negative Grid No.  I Voltage
Plate Dissipation
Grid No.  2 Dissipation
Grid No.  1 Dissipation
Cathode Current
Peck Cacho-de Curent 2
Series Grid Resiscor (Automatic  Bias)
Series Grid Resistor (Fixed Bias)
Heater-Cathode Voltage

(Cathode Pos.  with respect to Heater)
Heater-Cathode Voltage

(Cathode Neg.  with respect to Heater)
Cathod-Heater Circuit Resistance
Bulb Temperature  `

Typical Operation

Plate Voltage
Grid No.  2 Voltage
Negative Grid No.  I Voltage
Plate Curent
G[id No. 2 Curent
Grid No.  I Voltage for Plate Curent = 1 rnA

2000 volts -Inax
900 vdlts max

6000 volts  max
550  volts  max
250 volts max
150 volts  max

27.5  watts  max
5.0 watts  max
0.1 watts max
300 rnA max
I.5  alnps  max

i  megohm max
.5  megohm max

200 volts max

100- ;olts max
20,000 ohms man

225°Cmax    .

250 volts
150 volts

15.5  volts
100  rnA

4mA
30 volts

hfaximurn p`ilBe  dLmtion  187o of a  cycle  with a maxinum of  18 microseconds.
2   Maximum pure duration 107o of a cycle with a maximum of 4 milli8econda .

12
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Push-Pull - Class 8
(Two  Tubes)

Typical Operation

Plate Voltage
Grid No.  2 Voltage
Negative  Grid  No®  I  Voltage
Load Resistance (Plate to Plate)
Input Voltage
Plate Current
Grid No®  2  Current
Output Power
Total Harmonic Distortion

00                         volts
50                         volts
17                          volts
00                          ohms
45                     9 volts rms

2-xl80 rnA
2x22 rnA

0.05                    60 watts
5%

End of Life 3

The end of life is  reached when one or more of the characteristics given  below
have changed to the indicated values:

Plate cunent                                                                                                <  60 rnA
Transconductance                                                                                     <  17,500 micromhos
Negative Grid No.1  Cunent                                                                           >14A

Shock arid  Vibration Resistance

The tube can withstand during  short time vibrational forces of 2.5 g  at  50 c/s
in various directions and impact  shocks up to  500 g.

3   Conditions  of life  test are:

Heater Voltage
Plate Supply  Voltage
Grid No.  2  Supply  Voltage
Grid  No.  1  Supply  Voltage
Cathode Resistor
Series  Grid Resistor
Plate Curent
H eater€athode voltage

(Cathode Poe)

6.3  volts
2 75  volts
180  volts

+ 15  volts
300  ohms

47,000 ohms
100  rnA

220 volts

13
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AMPEREX TUBE TYPE  7643
TENTATIVE  DATA

The  Amperex  7643 is  a premium quality,  long life, [uggedized triode-pentode with
~\        separate cathode leads. The pentode section is designed for use as a mixer, RF

or  AF  amplifier.  The triode section is designed  for use  as an oscillator up to
300 Mc/s,  multivibrator or bloc.king oscillator.

The 7643 will maintain its emission capabilities after long periods of ope[arion
under cut-off conditions.

GENERAL CHARACTERISTICS

ii

E=

3/60

MECHANICAL

Bulb         `
Base
Dimensions
Moon.ing position

ELECTRICAL

Cathode
Heater arrangement
Heater voltage
Heater current

Direct lntefelect[ode Capacitances

Pentode Section
Control grid (between  pins  2  and  3+4+5+7)
Plate (between pins 6 and  3+4rs+7)
Plate  to control grid (between pins  6 and  2)
Control grid  to filament (between pins  2 and  4 +5)

Triode Section
Control grid (between pins 9  and 4+5+7 +8)
Plate (between pins  I  and 4+5+7+8)
Plate to control grid  (between pins  1  and  9)
Control grid  to  filament (between pins  9 and 4+5)

Between Pentode and T[iode Sections
Plate to plate (between pins 6 and  1)

T6%
E9-I

see outline drawing
any

unipoteutial
parallel supply

6.3  volts
330 rnA

5.2  lpr£
3.4 „f

<  0.025 wf
< 0.160  AVf

2.5  lLfl.i
1.5  quf
1'5 #f

< 0.220 wf

< 0.OT  lpr£
Plate of pentode to grid of triode (between pins  6 aad 9)      < 0.02 44tf
Control grid of pentode to plate of triode

(between pins  2 and  1) <  0.16  AVf

.1



7643

Plate voltage,  cu(-off condi(ion
Plate voltage
Plo(e dissipation
Peak  g.id  voltage

Maximum Ra.ings,  Absolute Values
Triode Section

Grid dissipation
Cathode cuifent
Peak cathode curent 2
Grid  resistor
Cathode (o  filament  voltage
Negative control grid  voltage

Pentode Section

Plate vol(age,  cut-off  condi(ion
Plate vol.age
Plate dissipation
Screen giid voltage, cut-off condition
Sc[een  grid  voltage (Ik  >  10  rnA)
Screen grid  voltage (Ik  <  10 rnA)
Screen grid  dissipation (Pp  >  I.2 W)
Screen grid dissipa.ion (Pp <  I.2 W)
Cathode  cu[refi(
Con(rol grid  dissipa(ion
Con(rot grid  resis(o. (au(oma[ic grid  bias)
Cont[ol g[id [esiscor (filed grid  bias)
Cathode to filamen( voltfLgc
Negative control g[id voltage
Bulb (eznperature

Typical Operation
Triode See(ion

Plo(c supply voltage
Cathode fesistor
Pla(e curent 3
Transconductance 3
Negative grid cunen( 3
Amplification factor

Pentode See(ion
Plate  Supply  voltage
Screen grid  supply  voltage
Cathode resisto.
Pta(e ctLrfent 3
Sc[ecn grid  cunen(
Transconductance8
Amplifica.ion factor (Grid  No.  2 [o Grid  No.  I)
Plo(e [csis(ancc
Negative control  grid  cunent 8

550  vol(s  maz
275  volts  max

I.75  watts  max
30 volts  fnaz

0.1 wa(ts  max
18 m^  max

loo rnA  max
0.5  megohms  max
loo volts  max
loo volts max

550 volts  lnal
275  volts  max

2.15  watts  inax
550 volts  max
200 volts  max
225  volts  max
0.7 watts max
0.8 watts rna*
18  m^  maz

0. I .watts max
I  megohm inax

0.5  lTlegohtBs  mar
loo volts mat
loo volts  max
|7o°C max

loo volts
120 ohms
14m^

5000 miciomhos
<   0'3„A

18

170  volts
170  volts
155  ohms

I.0  rnA

2.8  rnA
6200 micromhos

40
0.4  mcgoliil]s

<  0.3 „^

.2.I

'-

L
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7643

r\ Operating Characteristic s
For Use  as a  Frequency Converter

Plate  supply voltage
Screen grid  supply voltage
Input resistance
Cathode resistor
Oscillator  voltage
Plate current
Screen grid  current
Control grid  current
Conversion conductance
Plate resistance

Operating Characteristic s
Pentode Section

For Use as an RF  Amplifier
Plate supply voltage
Screen grid supply voltage
Cathode resistor
Plate cuflent
Sc.[een  grid  current

/1  Transconductance
Amplification factor (Grid Noo  2 to Grid No.  I)
Plate resistance
Input resistance (f  = 50 Mc/s)
Equivalent resistance

170 volts
170 volts
0.1  megohm
330 ohms
3.5 volts rms

8mA
2.5  rnA
12„A

2400 micromhos
0.5  megohms

170 volts
170 volts
155  ohms

10mA
2.8  rnA

6200 micromhos
40

0.4 megohms
10,000 ohms

1500 ohms

Special Ratings

The peutode section of this tube can be used without  special precautions against
microphonic  effect in AF  circ`iits  in which the input voltage = 50 mv for an out-
put of 50 mw of the output tube.

Shock Resistance 5
Shock rating  = aboap 500 g

Forces as applied by the NRI. inpact machine for electroaic devices caused by  5
blows of the halnmer,  lifted over an angle of 30° in  each of four different posi-
tions of the tube.

Vibration Resistance 5
Vibration rating+ = 2.5  g

Vibrational forces for a period of 32 hours at a frequency bf 50 c/s in each of 3
~   positions of the tube.

3/60

4  Use of the triode in a  Colpitts  type of circuit and not in a Hartley type is recommended.

5   These test conditions  are  only  given for evaluation of the ruggeche8s  of the tube.  They
are by no means  to be interpreted as  Suitable  operating conditions.

13



7643.

14

_>

>ap
NN

>a'1LL'aia>aI_C)OEa

a,LI_aI->::5#gizO::I'a:a'0 5u)I I.I,
aur}r'a0,r)au)N

J
I 7

I.Ill

L,ZLJJa=.aEJaLLJLaIaLI
`

I,

1=\J
il
lIL1 •1 I

IiI 1!
I l'J!J I

11
I I I
I lu I I II I

>10ciI
I I I

11'1 I
I 111

I I
I

I 1]
I
i

I I

I I 1 I I

aa0¢.ainaa

I • I

I I I

1 I I
AJq'

I i i I|r I i I
•

I 11 I

'1
I

I I I \ I
I I I
i I I

i \0 II II I I

I I

I .

I

I
I

I >a'ljg``,, >I >¢I
11

I I
1 I L

<iv
`

(
I

`

I I

i )
I

i / 1'

1 i ( '1

I
J|

1

C9

aae``Crt` I

I I

J|,1
\
\ I I

I I I
\ I- \ I I

01®0I 1 I I I
\ .

I
I 11\ \ I

I
I

I- -

11

oo ur, a Lf) a
N

-           (s3t]]dNviil" ) I.N]t]Eno  ]i.vid

3/60



7643

15

II I

I T

>
I ®
\

I
..

/L2, \ \
\

I
\ \ I \

I \
I 1 '£, \
I \ L

I I \ I\ ' I

11>tI /
I./\ \/\ / \ \ I

# \ I
i_

•1 an
I I>NII I\ t

/ I' \ \ \
\

i > \ I

I

\ \
\ \

\
\ \

/Q<
.` \ \

I

a \\ \
\

`
\ \

\

\

(s]t]]dNvllllN )  I.N]t]tlno  ]ivid

EiE]

3/60



7643

CHARACTERISTICS   -PENTODE  SECTION
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7643

CONVERTOR  CHARACTERISTICS-PENTODE
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TRANSFER   CHARACTERISTICS
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AMPEREX  TUBE  TYPE  7699

Eiiil

EiEI

Eiiii

5/60

ADVANCE  DATA

The  Amperex  7699  is  a  wide  band  push-pull  amplifier tube  for  application  in  test
instruments,  distributed amplifiers  and  computers.  Stability of the Class  A
characteristics  and low cathode interface  are important features of this  tube.
The push-pull  construction offers  a high  gain  band  width product coupled  with
low output  capacitanceo  The  screen  and  cathode,  common  to  both halves  of the
tube,  result in high  input  impedance due  to low internal inductance.  A high
dissipation  of 3  W per  section  enables  the  tube  to drive  low load  impedanceso
This  tube is not recommended for use in  applications requiring operation  in  the
positive grid region.

GENERAL  CHARACTERISTICS

MECHANICAL

Bulb Temperature
Dimensions
Bulb
Outline
Base

ELECTRICAL

Cathode

Heater Voltage
Heater  Current

225°C  max
see outline drawing
T  6|/2
6-3
Noval,  9  pin,  ]EDEC E9-I

indirectly  heated9  oxide  coated

Parallel                      Series

6.3                                 12.6  volts
0.6                                  0.3  amps

11



FIREE

Direct Interelectrode' Capacitances

Output
Input
Plate  to  Grid  Noo  I  (intemally  neutralized)

Amplification  Factor (each  unit)
Grid  Noe  2  to  Grid  Noo  1

(Ep  = Eg2  =  150V;  Ip  = 25  rnA)
Mutual  Conductance (each  unit)

(Ep  = Eg2  =  150V;  Ip  =  25  rnA)

Each  Unit

1.6

6.4

Push-Pull,  Class  A  Amplifier

Maximum Ratings,  Absolute Values
(Frequency  up to  500 Mc)

Plate Voltage
Plate  Current
Plate Dissipation
Plate  Input Power
Screen Grid  Dissipation
Control Grid  Vol(age
Cathode Current
Voltage  between  Cathode  and  Heater

Typical Operation,  Push-Pull

Plate Voltage
Screen  Grid  Voltage
Effective  Load  Resistance (Plate to  Plate)
Grid  Noo   1  Voltage
Peak  Drive  Voltage,  Grid  to  Grid
Zero  Signal  Plate  Current
Maximum Signal  Plate  Current
Zero  Signal  Screen Current
Maximum  Signal  Screen  Current
Transconductance (per  section)
Total  Distortion
Tube  Power  Output

E2

-___

0.15

Both  Units
Push-Pull

0.95  lprf
3'8  lJ.lJ,i

31`

10,500 micromhos

CCS

275  volts
2x45  rnA

2x3  watts
2x3  watts

2xlo25  watts
-loo volts
2x50  rnA
± 90  volts

1-,

EI

CCS

200 volts
150 volts

17,400 ohms
-3.5  volts

7  volts
2xl4  rnA

2xl5.8  rnA
2x3.0  rnA
2.xJ .I  rnA
7500  micromhos.

2:::3a,,s    L

5/60
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PLA,TE    CHARACTERISTICS

I 111111111111111
I

GFIID   NO.   2   Vol.TS  =  ZOO  Vl

I
I

I

I -2.5 VI

.i I
I,I.II I I I iil I •1
I I

I

50                                      Ice                                  I  150                                    ZOO

PLAN.E   Vol.TAGE      (  V01.TS )

PLATE    CHARACTERISTICS

5/60

I i I I 1111 I I I Ill II
a

IA I'0__I -INO.2V
aLrS

JIJ-=leoV'1
II

I I
I I I

I11
11.I.I
I
11

I•1
11

I
11
•1.I-5 V'

r I11

JJ
I I

a 5a /OC' cO 25

PLA;rrE   voi:TAGE    (volls )

13



nHHE]

GRID   cHAR^OrEFilsTlcs

I I I I I I I I I I I ]1 I I I

L i I i I J. I I I I I I I I
2 V

\

\

I= I . 2 .5
-I I

I
5 ylH-I =

I I I I

I I I Ia cO 25

PLATE  VOI:TAGE     ( V0I_TS)

6FIID    CHAF.ACTERISTICS

14

I I I 111111111111 I
i I_I i 11111  1111
6P' D NO.  2  VOLTS  -leo  V` .

I
II....I\ I.\ -
-.

' A

a VI
= 2 .5 V

I I I I ..
sO                                  loo                                leo                                ZOO                               250

PLATE   VOLTAGE:       (   Vol:TS    )

EEZ]

u

5/cO



r\

Eiil

EiEI

A/60

AMpmEx TilBE TypE   7737
TENTATIVE DATA

The Amperex 7737 i§ a ruggedized tube intended for use in eflvironment subject
to unusually high shock and vibration conditions and where freedom from micro-
phony is esseatial. It has applicatioa in coaril cable amplifiers, video ampli-
fiers, broad-band IF amplifiers in communication links, and TV equipment.

It is one of the Amperel ''Premium Quality  10,000 Hour" tubes.

PIN   CONNECTIONS

I-     CATHODE

2-    GRID   NO.   I

p        3-    CATHODE
4-    HEATED
5-    HEATER
6-    lNTERNALLY   CONNECTED

7-    PLATE
8-GRID  NO.3   a    SHIELD

9-GRID  NO.  2

G ENERAL CHARACTERISTICS

MECHANICAL

Dimensions
Mounting Position
Bulb
Base
Basing

ELECTRICAL

Heating
Heater Voltage 1
H eater Current

Direct lnterelectrode Capacitances

Plate to all other  Elements
Grid No.  I to all other Elements
Plate to Grid No.  I

Tran§conductance
Amplification  Factor - Grid No.  2

to Grid No.  I

see outline drawing
any
T-6|/2

small  button,  9 pin E 9-I
9MZ

parallel  supply
6.3 volts
320  rnA

3'3  lJtLi
7'6 quf

0.03  AVf max
16,500 micromhos

53

1   Minimum vE]lue  of Heater Voltage  = 6 .OV;  Maxim`rm  Value  of Heater Vol(age  = 6.6V.

11
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Maximum Ratiags,  Absolute Values

Plate Voltage,  Cut.Off Condition
Plate Voltage
Plate Dis§ipatioa
Grid No.  2 Voltage,  Cut-Off Conditiofl
Grid No.  2 Voltage
Grid No.  2  Dissipation
Grid No.  I  Voltage
Negative Grid No.  I Voltage
Peak Negative Grid No.  I  Voltage
Cathode Current
H eater-Cathode Voltage
Series Grid Resistor (Automatic  Bias)
Series Grid Resistor (Fixed Bias)
Heater to Cathode Resistance
Bulb Temperature
Negative G[id No.  I Voltage

(Grid No.  1 Cllfrent  = 0.3 4A)

Typical Operation 2

Plate Supply Voltage
Grid No.  3 Voltage
Grid No.  2 Supply Voltage
Grid No.  1 Supply Vol.age
Catbode Resistor
Plate Current
Grid No. 2 C`inent
T[ansconductonce
Amplification Factor - Grid No. 2

to Cfid No.  I
Internal Plate Resistmce
Equivalent Noise Resistance (f = 45 Mc/s)

400 volts max
210 volts  max
3.0 watts max
400 volts max
175  volts  max
0.7 watts max

0 volts max
50 volts  max

100  volts  max
25  rnA  max
60 volts  max

0.5  megohms  max
0.25  megohms  max

20,000 ohms  max
165°C max

0.5  volts

Ill
190                   180 volts

0                     0 volts
160                   150 volts

9                     0 volts
630                   100 ohms

13                  |l.5  rnA
3.3                     2.9  rnA

16,500            15,900 microinhos

53
100,000

160
ohms
ohms

2   Operation of the tube under the conditions a8  given in Column I iB recommended because
of the Small Bpreed ln characteri8tlc8.

12
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Characteristic Range Value for Equipment Design

Initial                       End of Life 3
Min               M ax                 MID              M ax

Heater Curent
(Ef= 6.3  V)

Plate Current
(Ef  = 6.3V,  Ebb  =  190V,  Ec3  =
OV,  Ecc2  = 160V,  Eel  = 9V,
Rk  = 630 ohms)

Grid No.  2  Current
(Ef  = 6.3V,  Ebb  =  190V,  Ec3  =
OV.  Ecc2  =  160V,  Eci  = 9V,
Rk  = 630 ohms)

T[ansconductance
(Ef  = 6.3V,  Ebb  =  190V,  Ecg  =
OV.  Ecc2  =  160V,  Eci  = 9V,
Rk  = 630 ohms)

Negative Grid No.  1  Current
(Ef  = 6.3V,  Ebb  =  190V,  Ecg  =
OV,  Ecc2  =  160V,  Eel  = 9V,

~         Rk=630ohms,Rg=0.1megohms)
Heater-Cathode Current

(Ef = 6.3V,  Ek/f  = 100V,
Rseries  = 0.I  megohms,  cathode
positive or negative)

Insulation Re sistan.ce
(Ef = 6.3V,  Vgrid  ;  all  electrodes

;o[o°;,V:a¥hpo[3teep.o:::i:,ee,C.[°des=

Equivalent Signal Grid  Hum Voltage +
(Ef = 6.3V,  Ebb  = 207V,  Rp  =
2000 ohms,  Ecc2  =  150V,  Rk  = 78
ohms,  Ck  = 1000  4f,   Rgi  = 0.5
meghoms)

Vibrational Noise Ouaput 5
(Ef  = 6.3V,  Ebb  =  180V,  Rp  =
2000 ohms,  Ec2  =  150V,  Ec3  = OV.
Rk  = 78 ohms (not  bypassed)

Vibrational Noise Output 6

f`        t2Eofo=5L3mvs,, EE€= _I :58g¥; E=3==OV,
Rk  = 78 ohms (not  bypassed)

Plate Current
(Ef  = 6.3V,  Eb  =  180V9  Ecg  =  OV,
Ec2 = 150V, Eel .= i.5V)

4/60 13

295               345                 295               345  rnA

12.2               13.8                 11.5                           rnA

2.9                3.7 rnA

14,200        18,800         11,000                       micromhos

0.2

10

100

500

200

0.8

100

0.5 „A

20„A

50   -                   megohms

microvol[s

millivolts

millivolts

rnA
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SPECIAL RATINGS 7

Shock Rating                                                       abt.  500 g

Forces  as applied by the NRL impact machine for electronic devices caused
by 5 blows of the hammer liked over an angle of 30° in each of four different
directions.

Fatigue Rating                                                  2.5 g

Vibfational forces for a period ®f 32 hours at a frequency of 50 c/s in each
of th[e€ directions.

9   I..ife test conditions :
Heater Voltage
Plate Supply Voltage
Grid No.  3  Voltage
Grid N9.  2 Supply  Voltage
Grid No.  I  Voltage
Cathode Resistor
Life  Expectancy  = I 0,000 hours

6.3  volts
190 volts

a volts
160 volts

9 volts
630  ohms

+  CefHter tap  of the heater Supply transformer grounded and  cathode resistor decoupled
by a  eaipacitca .of 1000/ff.  Measured with a  line frequency of 50 c/a  and a  filter with
a linear band-pass chatacteri8tic.

5   Vibmtlonal acceleration 10 g peck,  frequency range  50 to 2000 c/s.

6  Vibmtional acceleration =ao g peck, frequency 50 c/s
7   These test conditions are  only  given for eval`iation of the ruggedness  of the tube and

should  by no means be interpreted as Suitable operating conditions.

14
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AMP[R[X  TUBE  TYPE   7788
TENTATIVE  DATA

r::netoAd:?ee[sepxe3.7a8[:y£Sdea§fguna:dfrfao:eus:£f:'b:::d[.£bf=dsh:Cpk[£a;fn:i::::[=:sr::I:it:st
radio and television relay  systems, coazial telephone lines, radar equipment and
oscilloscopes.

The  7788,  afl Ampe[el  "Premium  Quality,  10,000 Hour" tube,  features elttemely
high t[ansconductance and an ezcellen( figure of merit.  The low noise equivalent
resistance i§ typically only  loo ohms pentode comected,  and 60 ohms triode con-
nected.

6-2

GENERAL  CHARACTERISTICS

Eiii
MECHANICAL

Base
Bulb

ELECTRICAL

Heating

Heater Voltage
IIeater Curent

Direct ln(e[electrode Capacitances

Output
Input
Change in Input Capaci(ance at

lk  = 40  II,a
Plate  (o  Grid No.  1
Plate to Cathode

a       S:iieNt°o.:et:teHreater

Noval,  9 pin
T6%

if)direct,  parallel  supply
AC or DC

6.3 volts  ±5%
340 rna

WitLout
Eztemal Sbield

3.5
16.0

9.0
< 0.04
< 0.07
< 0.75
< 0.45

With
Eztcnal Sbield 1

4'l  pf
16.0  pf

9.0  pf
< 0.035 pf

0.50  pf
0.75 pf
0.45 pf

1   |nelde dl®meter of external  .hleld  = 7/8 inche.; I.ngth = 1% inch...

/6' 11



7788
Malinum Ratings,  Absolute Values

Plate Voltage,  Zero Plate Cured(
Plate Voltage
Grid No.  2 Voltage,  Zero Grid Curreat
Grid No.  2 Voltage
Negative Grid No.  I Voltage
Peak Negative Grid No.  I  Voltage
Peak Positive Gfid No.  I Voltage
Plate Dissipation
Grid No.  2 Dissipation 2
Peak Grid No.  1 Dissipation
Cathode to Heater Voltage
Cathode Curcnt
Cathode C`irrent ( 1000 Hours Operation)
Bulb Temperature 3

Typic al Operation
Plate Supply Voltage
Grid No.  2 Supply Voltage
Grid No.  3 Voltage
Grid No.  1 Supply Voltage
Cathode Rc§i§tor
Plate Curent
Sc[cen Current
Transconductance
Amplification  F actor
Equivaleat Noise Resistance (Peatode Comected)
Equivalent Noise Resistance (Triodc Comected)
Input Conductance ( 100 mc)
Figure of Merit (Without External Shield) '
Figure of Merit (With  Eltemal Shield) 1 `

400  volts  zDax
250 volts max
4cO volts naz
200 volts mal
25 volts max
50 volts max
50 volts max

5  watts ma=
1  watt Daz

0.01  watts  max
loo volts lnal
50ma
65ma

2000c

135  volts
165 volts

0 volts
+  12,5  volts

360  ohms
35ma
5ma

50,000 microndos
58

loo ohms
60 ohms

2000 microchos
410  mc
390 mc

2   Core  choLild be taken not to  exceed the rated  Grid  No.  2 dl8ulf>ation  value due to  .witch-
ing of po8ltive  Supply voltages.

3   A bulb temperature of 220°C 18 penniBBible.  with reduced life.
+   Figure of Merit (Gain-Bandwitlth Product)  I

12

27t(cia +  Cout)

4/61
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lil PLA:TE   AND  SCFIEEN GRID CUFIRENT AS  A   FUNCTION  OF

CONTF?OL-GFIID   Vol:TAGE

11 I I I

25(201/5(/a(50a

PGiR A, rIVE.a Va2iV7AOLa77E-A

G
120VOLTSE=150VOI:TS

Gff/a IVO 5 VOLIA G --0 /
/

/

A/

€ I
`

/ I

E i
FiR'q._ IJ

i,
I_qa

'1 11
T 11

I I

3 2 -/

GFllD  NO.I    V.OL:TAGE   (Vol:TS)

4/61 .3



hiHH

4/61

-

1

I

I

i''

>u)c5I
>-I >10<I

CuI
I

II I II LI II II I
11
11 1'11111111 I I

1111 I II
11

I
aI!
il I I

11 11
11 I 11 I I

I 11
I I 11 I

I 11
I I !- 11
I 11

11
I I II 11I I- 11 I II 11

I 11 11
I 11 IiL!ii! I

i to I I I

C) I I

I I 11
1 I I

I I I I

I i I

I I- I
)

Ii SLsl J

;;:.

I
I

1 IlL Ii
iII

1 I I

I,

LO- 1

iCVI
11111

I

(

C) C)                                   C)                                   a a
8                      S                       c'                       u'                 a

I

(s3t!3clwvn]IN )  J.N3tJtJno

14



I

I

EE=

ilii

Ziil

AMPEREX  TUBE  TYPE  8228/ZZ1000

TENTATIVE  DATA

The Amperex 8228/ZZ1000 is a subminiature cold-cathode voltage reference
tube for use in stable regulated power  supplies,  dc amplifiers,  oscilloscope
calibrators and simila.r aLpplications.

Featuring an extremely low temperature coefficient of 0.0015% per  °C,  the
8228/Zzlooo affords excellent regulation and uniformity.   The rugged construe -
tion of this extremely small voltage reference tube insures reliability.   It is
designed for a life of 30, 000 hours.

ELECTRICAL

.o79            Th.oi6DiA.

Note:  The tube  may be  soldered
alF=Tctly  into the circuit,  but heat
conducted to the glass to metal
seal  should be kept to a minimum
by the use of a thermal shunt.

The tube may be dip-soldered at
a temperature of 240°C for a
maximum of  10  seconds up to a
point 0.2  inch from the  seal.

Care should be taken not to bend
the leads nearer than 0.05 inch
from the seal.

GENERAL CHARACTERISTICS

Absolute Maximum Ratings

Cathode  CfurrentL
Peak  Starting  Current  (Tmax =  20  Sees.)
I'eak hverse Voltage
Bulb Temperature

Operating
Storage and Standby

ran.           max.
24ma

20ma
100 volts

-55°C           +|25C'c
-55°c         +|oooc

i  For use as a stabilizer tube  Icmax = 8  rna.   AI cathode currents between 2
and 8  rna jump voltages of 0.5V may occur.

Rev.  6/64



8228/ZZ1000
CHARACTERISTICS  (Tamb  =  20 to  30°Cy3

Cftrht:::3:ftraegnet3toreferredoperatingpoint)

E:r:=eernatt:FgRevsoil:=g:c!Iq€:.:.F#
AC  Impedance  (Ic  =  2.7  rna  to  3.7  maps
Temperature  Coefficient of Operating
Voltage at IC  = 3.2  rna

Jumfp%o:lgj!e:g=!2::ia:t:3::fa:,;:!35;C
Noise  Voltage

Oscillations
Vibrations

1mv

Enition Breakdown Delay  (in darkness  Eb = 115V)     --

LIFE  PERFORMANCE

Life  Expectancy  -  Continuous Operation
Ic  =  3  rna

Variation in DC Opel`ating  Voltage at
IC  =  3  rna,   tbulb  =  45°C

0 to  100 hours
0 to  2000 hours

Val.ia.tion in  DC Operating  Voltage
During  Storage  and Standby

0 to  2000 hours  (tbuib  =  25°C)

ENvmoNMENIAL RATINGs io

Shock RIting
NRL impact machine for  electronic  devices;
five blows with 30°  hammer angle in each of
foul. different planes.

Vibration RIting
Vibrated for  32  hour.s at  50 cycles per
second in each of three different planes.

CIRCUIT NOTE

Maximum external shunt capacitor = 30 nf maximum
Minimum  voltage  to insure breakdown =  120 volts

--           100    mv
5    msec.

30, 000  hours

Ava =  300   mv
Ava =  700   mv

Ava =  300   mv

5008

2.5  g peak

2 Thermal equilibrium is reached within 2 minutes after igniting the tube.
3 Circuit design  should provide  ignition voltage of 120 volts minimum.
4 Equilibrium conditions reached within 2  minutes after ignition.
6 This  is slope of V/I characteristic  measured at a specified current.
a This  is  impedance of anode-cathode gap measured at  Ic  =  3  rna dc with 0.5  rna
ac  peak  superimposed at  100 cycles.7 To avoid jump voltages over life,  current variations al.ound the preferred
cur.rent  should be limited to 0.3  rna.

EE

-
8 Oscillation + random at Ic = 2 to 4 rna, frequency band 10 cycles to 10kilocycles.
9 Vibration at lc = 3.2 rna, g = 2. 5, frequency = 10 to 50 cycles, frequency band = 1 to 100 cycles.

t° These are quality evaluation conditions only.   The tube  is not intended to be

operated continuously under these conditions.

Rev.  6/64
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AMP[R[X  TUBE TYPE  8233
TENTATIVE  DATA

The 8233 is a Premium  Quality 10, 000 hour power pentode having 10 watts Of
hte dissipation and a transconductance o£ 45, 000 micromhos at 50 rna.   It ls

Particularly suited for use as a wideband video. cathode follower,  pulse or single
-

sideband anplifier.

The 8233 is constructed in a magnoval envelope with double frame grids
affording high gain aLnd high dissipa,tion with excellent uniformity.

PIN   CONNECTIONS

MECHANICAL

Emb
Erase
mmensions

ELECTRICAL

Heating

Heater  Voltage,  Ef
Heater Current,  If

Interelectrode  ca

Ziiil

I,.    PLATE
2.   GBID   NO.3
3.   CBID   NO.2
4.   HEATEP
5.    HEATE13
6.    Gl]lD  NO.3
7.    CATHODE
8.    GBID  NO.I
9.    CATHODE

GENERAL  CHARACTERISHCS

See outline drawing
ngoval,  E9-23
See outhie drawing

Indirect,  parallel supply,
AC or  DC

6.3  volts  ±  5%
600 rna

Without With
External shield        Eaternal shield

acitances

Chtput,  Gout

|E:::'wffun cathode ctrrent = 55le rna
pri:::£€::_:a:g_:::tag(Amvg£),

i:lil:t:efrr::::{i{-is]g:)(Avg.)

Plate to
Control
Plate to
Cathode
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HPIEE
Ma.xlmum Ratings,  Absolute Values

Plate lfoltage,  Zero Plate airrent
Pke voltage
pde mssfrotion
Screen Grid voltage,  Zero Screen Grid Current
Screen end Voltage
Screen Grid rsipation
Control  Grid voltage  (Negative)
Control ®id voltage (tositive)
Chthode Choent
Control Grid Circ`iit Resistance
lfoltage Between Heater and Cathode
Bulb Tlemperature

Cberating Ctondltions

Fke Voltage
Screen Chid Voltage
Suppressor Grid lfolta,ge
Ctontrol Chid untage
Canode Resistor
Plate onrent
Screen Grid Current
Transconductance

Typical Characteristics

Pfate Voltage
Screen end voltage
Suppressor Grid voltage
amtrol Chid voltage
Pde Chorent
Screen Grid Current
Tkeconductace

±#*Ptrg291)orMUFhetor
Ampmcation factor
hput Reslstanoe fat sO mc)

hhl)ut hamplng  ¢ = loo mc;  qm  =  45000 umhos)

TttLnsit The
Cfathode Iiead hchictance
FEqu

Symbol            Values

Pentode
125
125

0
-3
50

5.5
45000
20000

30

1000

400    volts
200    volts
10    watts

350    volts
175     volts
1.5    watts
-55    volts

0    volts
75    mal

125    kohms

:38ocTits

14o    volts2
140    volts2

+12    =i:s2
270    ohms
50ma

5.5     rna
45000    umhos

Triode3
125     volts

-    volts
0    volts

-3    volts
55.5    rna

-rna
50000    4mhos

-    Ohms

230  "amps/volt
4170  pamps/volts
4400  uamps/volt

1.   h appucatLons where a long life is not required,  the cathode current can equl
loo rna and the t)ulb temperature can be increased to 220°C.

2.   With respect to ground.

3.   Hate connected to screen grid.

2 12/65
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AHIP[R[X  TUBE  TYPE 8254/EC1000
TENTATIVE  DATA

The  Amperex  8254/EC1000 is a P[emi`m Quality,  subminiature,  franc  grid
^`     Triode designed for use  as a higb-frequency probe tube.  It features a transconduc-

tance of  14,500 4mhos  at  14 rna,  and  a maximum grid current of only  .01  micro-
ampere.  The tube has  a resonant  frequency  of 400 nc,  while the input impedance
at 250 mc  is  450 ohms.  The input grid is  brought out through the top.

I-

.400 MAX

354MIN

iMAX I.334
MAX.079

NOT
BE NTIIIIH      u

unmHE±7"L
.017DIA.(8

T-3

GENERAL CHARACTERISTICS

MECHANICAL
Bulb
Base
Dimensions
Noun(ing Positibn

ELECTRICAL
Cathode
Heater  Arrangement
Heater Voltage (AC or DC)
Heater Current

fur

Subminiature,  T-3
See outline drawing,  E8-10
See  outline  drawing
Any

Indirectly heated
Parallel supply
6.3  volts
185  rna

Interelectrode  Capacitance (Without E=ternal Shield)

Grid to Cathode
Grid to Plate
Grid to  Filament
Plate to Cathode
Plate to Heater

5/62

Symbol Avg.  Values

3'5 pf
|'9 pf

0'05  pf
0.5 pf
0.3  pf



8254/EC1000
MAXIMUM RATINGS,  ABSOLUTE  VALUES

Plate Voltage,  Zero Plate Current
Plate Voltage
Plate Dissipation
Grid Voltage
Cathode Current
Voltage Between Heater and Cathode
Bulb Temperature
Grid Resis(once

OPERATING CHARACTERISTICS

Symbol Value

275  volts             -
Ilo volts        u
1,5  watts

-55 volts
22m
55  volts

1700c
See  note 4

Param®t®,

Op.retlnt Condltlon. V,luo,

Comment
Ef         Eb        Ec      bovolt.volt.voltevolt.

Avg.     Mln.   'hh=:     Unit.

Filament Cur®nt. If 6.3         -          -         - 185        -           -         rna -
PlfLt. Curent. b 6.3          80           -2          I- 14        -           -         rna -
Tramcohduftanc.,Gin 6,3          80            -          14 14SOO        -            -         4mho. -

AmpllflcatlonF.ctce.P' 6.3           80             -           14    ' 24      -         -         - -
H1.h Fr®qu.ncyInputImp.dance 6.3         80          -2         - 450       -           -        ohm. at  250 mc

Grid Cur.nt,  1= 6.3         80          -2        - -          -       -1o-8   amp Se.  Note  3 )

hput R..onantFrequ.ncy 6.3         8o          .2         - 400        -,          -         mc

Hum 6.3         -          -        - -         -          i       mv See  Note.  1®nd2

Nol.®  (Flat relpone.£ilt®rato10,COOcp,) 6.3         80          -2         - -         -          i       mv See  Not.  2 \

mcrochonlc.(Acc®1eratlon; peakvalue4.,50cp.)
•  6.3          80           -2          - -         -           1       mv Se. Note  2

1:feh=ast:::u:Fya.=:€=pL.°&:;®T.sea:::.C?)aa.t:ehe®p::::e:a):#:#,.I:e:.tit.CorLt®r.Fr®qu®ney

2  `Tfi. not..  voltage refer.  te th.  equivalent HMS  valu.  at erld. r
8   Mazlmum value  at  1000 hour..

`:oh:.gr®L*dc:..9d`.e:aantc:':Fa.c.i::i::i.L8otr.ici.mdp::.:¥aoL:aL::`£?.lil:=t*=:¥tpeTd`.in.¥L®rAttr

tvha:u::f]:fitvha.]uD®Co:.£:b::]i::.toh®b.°Pd.erfaiL.nd8beydrtch:tr=&rboedtca#:nT::.:C]:]#:;dznth:a;.t::e
ml.4lbl® hum I.vel.

'2

The gI.ld I.al.lance, R..  .hould b. I.8trlct.d to a velu.  which will not p.rmLt m*lmum f'fitlnf.

5/62
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AMP[R[X   TUBE  Typ[   8255

EiE

ZiEi

Eii=

TENTATIVE  DATA

The  Amperex 8255  is a high  H triode  for use primarily  as  a grounded grid UHF
amplifier.   It features  a typical  noise factor  Of  10 db  at  850 Mc.
This type is an Ampere`x premium quality,   10, 000 hour tube.

MECHAICAL
Cathode
Ouine
Base
Bulb
Mounting Position

ELECTRICAL

PIN  CONNECTIONS

I  .GRID

2 .CATHODE
3 .GFl'D
4 . H EATEFl
5 . H E A:T E R
6 . G FI I D
7  .GF?ID

8 .PLATE
9 .GRID

i WLX  -

1X=

•6i
iu)M,,*`+IOtIs9

e r,19N

UU U UU

GENERAL CHARACTERISTICS

coated unipotential
6-2
E9-1
T 6-1/2
any

Heater Characteristics

Heater  Voltage
Heater  Current

Direct  lnterelectrode  Ca. acitances

Without  External Shield,   Plate to Grid
With  External  Shield (inside  diameter  =

0.874  inch)  Connected to  Grid
Plate to Grid
Grid to  Cathode  and Heater
PlaLte to  Grid and Heater

1/65

indirect,   AC or  IXJ,
parallel  supply

6.3 volts
155  rna  ±  5%

MiEI      EZpi      M±Z±      IZEi!£
0.9         1.1               1.3         pf

1.4         1.7              2.0        pf
3.2        3.8             4.4        pf

0.035     0.05        0.065        pf



8255

ABSOLUTE  MAXIMUM RATINGS

Plate Voltage  (Zero Current)
Plate Voltage
Plate  Dissipa.tion
Cathode  Current
Negative Grid Voltage
Grid Resistance  (RK =  loo ohms)
Heater -Cathode  Voltage

Cathode Positive with Respect to Heater
Cathode Negative with Respect to Heater

Bulb Temperature

TYPICAL  CHARACTERISTICS

Plate  Voltage
Grid Voltage
Plate Current
Transconductance
Amplification  Factor
hput Resistance
Equivalent Plate Resistance
Noise  Figure  (I =  850  Mc)

&Ptuptu8e£±re£SesRReRse°sno:acneceF;erTqeunecnyc;1
Grid Current  (Vg =  -1.3V)

RECOMMENI)ED OPERATING

400 volts
200 volts
2.4 watts

16.5  rna
50 volts

1  megohm

125  volts
60 volts

170OC

160  volts
-1.25  volts
12.5  rna

13, 500  micromhos
70

5.2 k  ohms
240 ohms

10db
1700  Mc
1000  Mc

0.3   4ta

CONDITIONS AND CIIARACTERISTICS

IXJ  Plate  Supply  Voltage
Cathode Resistanc e
DC  Grid Supply  Voltage
Heater  Voltage  Average  ±5%
Cathode to  Filament Current

(cathode  to filament,
V =  125  volts) 15

volts
ohms
volts
volts

15ra

±!i±     !zm     ±!=z±       ±±i!±=zm     a±±
Plate  cfurrent                                             12.5      --              9.5         12.516.I   rna

E:iTScCu°rnr¥:ttance               10500    13500    16500        :=      13_5_oo    _-o:1    #mhos

The resonance frequencies
The  measurement is  made between a point on the relevant  tube pin close to the
tube bottom and a point on a metal reference plane placed against the tube
bottom.    The second point  should also be close to the relevaLnt pin.

All pins  except the relevant one are cormected to the reference plane via a
negligible  impedance.

The tube is  screened by a metal cylinder  (Int.  diameter  0.874  inch) placed upon
the metal reference plane.

1/65

are measured with plate and heater voltages = OV.
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AMP[R[X  TUBE  TYPE  8278

Eiii The  Amperex 8278 is  a magnoval beam power tetrode designed for 40
watt push-pull audio output with only a 250 volt supply.   The very high trans-
conductance Of 23, 000 micromhos,  exceptional uniformity and reliability of
this tube ,  are attained through the use of the Amperex amplif rame grid.

H

PIN   CONNECTION
I.       GPIDNO.2
2.      CATHODE,GRIDNO.3
3.      CPIDNO.I

•^  3:  :#IER
S:     8£TDH&DOF,)GPID  No.3
8.      INTEPNAL

CONNECTION
9.     PLATE

MECHANICAL

Emb
Base
Cfutline
mmeusious

ELECTRICAL

r, Heating

Heater  Voltage
Heater Current

GENERAL  CHARACTERISTICS

See Chtline drawing
hfagnoval
See Chtline drawing
See  Chtline drawing

Indirect AC-DC parallel
Supply

6.3  volts
1.2 amps

Interelectrode CaLpacitances  (without external shield)

Grid Noo  1 to all other elements
except plate

Grid No.  1 to plate
Grid Noo  1 to heater
Plate to all other elements

except Grid No.  1

Rev.  9/65

22.5 pf
2.2 pf

325  nf
la6 pf



HqFH

MAXIMUM RATINGS (Design Center  Values)

D.C.  Plate Voltage  (Zero Plate Current)
Screen  Grid  Voltage  (Cold Condition)
D. C.  Plate  Voltage
D.C.  Grid No.  2  Voltage
Cathode Chrrent
Plate Dissipation
Grid No.  2 Power  mssipation ®eak)
Grid No.  2 Power  mssipation
Control  Grid Circuit Resistance

(Automatic  Bias)
Cathode-Heater  Voltage

ical Characteristics

D. C.  Plate Current
D.Co  Grid No.  2  Voltage
I}C.  Grid No.  1  Voltage
Plate Current
I}C.  Grid No.  2  Charent
Transconductance
Amplif ication Factor,  Grid Nb.  2 to

Cirid NI.  1
Internal Plate Resistance

ical Operating  Conditions  - Push-Pull Class  AB

n c.  Plate  supply  voltage                            265
I}C.  Grid  No.  2  Supply  Voltage                    265
Series  cathode Resistor  (Common)            56
Plate to PlaLte Load Resistance
Plate Current
DoC®  Grid No.  2  Current
Signal  Voltage
Harmonic Distortion
Power output

2400
2xl00

2x8. 5
0

550 volts
550 volts
300 volts
300 volts
200 rna
27 watts
9 watts
6 watts

0. 5 megohm
±100  volts

250 volts
250 volts

1302  volts
100  rna
8®5  rna

23000  Hmhos

13
7300 ohms

265  volts
265  volts
56 ohms

2400 ohms
2xll8  rna

2x32.5  rna
11.5  volts  rms

5%
40 watts

Pev.  9/65
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AHp[R[x TUBE Typ[  8453/Z550M

GENERAlj DESCRIPTION

The  Amperex  8453/Z550M  is  a  long-life,   cold  cathode,   gas  filled  numerical
indicator  tube.   It is  top  viewing with  ten numbers  0 to 9  capable of  individual
indication with a bright red glow.   The tube operates with a neon glow discharge
on a pure  molybdenum  cathode.   The  pulsating  dc supply  voltage,  after.  full or
half  mve  rectification,  causes one  of  the  ten cathode  numerals  to  glow.   The
particular numeral to glow is selected by raising the voltase level Of the corre-
sponding starter to a point at least 5 volts more positive with respect to the re-
maining starters by means of transistorized control circuits.   Since the tube does
not  draw its power  from the  transistor control  circuits,  it  presents negligible
loading.

TOPVIEw          .gfAJL

LIMITING VALUES

i                    N OTE§

Peak Anode Voltage, EI

FTequency of Line Voltage

Voltage Between Starter and AnodeiEst_a2, 3

Cathode Current, Ik

Starter Circuit Resistance,Rst

Bulb Temperature

be.  0 18  allened with plo  1  to
within 30.

150 volts ac max.
90 volts ac min.

100 cps -
40 eps  min.

30  volts  maLx.
5 volts min.

6 rna, max.
2 rna min.

470 k ohms max.
100 k ohms  min.

+7o°C  maLx.
.55°C  min.

3/63

1.   The rectified  ac  voltage should  be freed  from spikes by  Ck,  a capacitor  of
aLbout 0. 033 rf  (for full wave rectifier) or 0. 25 rf/tube (for a half wave rectifier).

2.   To control the indication of a given figure,  the potential of the starter of tha.t
figure should be raised at least 5 volts with respect to the remaining starters.
The common starter bias potential may deviate by a maximum of ±5 volts dc
fl.om the anode potential.

3.   in  order  to achieve  longer  life  on continuous  display  Of  one  digit,  apply a
voltage between starter and anode, Est.a  greater than 5 volts.

1



8453/Z550M
TYPICAL OPERATION

(See  Figures  1 and 2 for typical circuit a,nd Figure 3
for voltage sensitivity characteristic )

Line Voltage

Voltage Between Starter and Anode,Est_a

hfaintaining Voltage,  Ea

Starter current,  Ist

Cathode Current,  k

Cathode Resistor,  Rk

Sta,rter Series Resistor,  Rst4

Shunt Capacitor,  Ck (full wave rectifier)

Shunt Capacitor,  Ck (half wave rectifier)

LIFE  EXPECTANCY (Under above operating conditions)

Continuous display of one digit

Sequential change of display digit every
100 hours  or less

117  volts  ac

See  Figure  2

84  volts

50  4ra

4ma

6.8 k ohms

330 k ohms

0.033   4rf

0.25  rf/tube

5, 000 hrs.

20, 000 hrs.  min.

+

IN617'7VCLINEa

f?K

i   o.25rf/tube        +

i;: F5'K--:-----

ST99„

8.2K Est-a   FlsTI
I_ I-

RST           < RST

F?ANSISTOF?  CIF?CulTIr

Figure  1.   'lypical Operating Circuit - Half Wave Rectifier

4.   This resistor should be mounted close to the tube socket.

3/63
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8453/Z550M

IN617

R«

cl.o33                  +„f

i;OK
ST'a 7'9qK

rqK--------

8.2K Est-a
ftsrRST<      <RST     ,

I

mgure  2.   Typical  Operating Circuit  -  Full Wave Rectifier
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I

I I 1 I I !1 I I

/ I 11

1 I
I ) 1 1
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Figure 3.   Voltage  Sensitivity curve
Starter to  Anode Voltage Requil.ed to Switch One Digit to
Another vs. Applied Rectified Voltage
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8453/Z550M

i

Ik=2mo

Ik=4ma

Ik=6ma

80            90            Ice           Ilo            120           130          140           150

Epeok(VOLTS)

Figure 4.   Area of Permissible Operation (shaded)
a.s  a  Function of RK  and Epeak
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AMpm[x  TUBE  TypE
TENTATIVE  DATA

HillH

'The 8608 is a Premium Quality power pentode having  10 watts Of plate

^\gsrsa:£°r|ya::i:etdrfonrscu°sned:::n;:d:%n5a°VI?3e:£ac:°pEih{°esr:;5agpmnac.atiI:=
requiring low output capacitance.

The 8608 is constructed in a magnoval envelope with double frame grids
affording high gain and high dissipation with excellent uniformity.

MECHANICAL

Bulb
Etse
mmensions

ELECTRICAL

Heating
Heater  Voltage,  Ef
Heater  Current,  If

Interelectrode  Cb

Ziiil

PIN   CONNECTIONS

T-9   BULB

GENERAL  CHARACTERISTICS

See outline drawing
hfagnoval,   E9-23
See outhie drawing

Indirect,  parallel supply,  AC or DC
6.3  volts  ±  5%
600 rna

Without
External Shield

acitances

-\  I¥upt?t,c::ut
Input with cathode Current =  55.5 rna

-i-   3::: :: ::;t=?: a_i:  trg (Aidg£),

g]§te:a:t:efi#iiv-:i;:.;Avg.)

Plate to
Control
Plate to
Cathode

12/65

3.2
18
28
110

.150
0.125
0.06
0. 087
5.5



8608
hfarimum  Ratings,  Absolute  VAlues

Plate  Voltage,   Zero  Plate Current
Plate  Voltage
Plate nesipation
Screen Grid Voltage,   Zero Screen

Oud Ctrrent
Screen Grid Voltage
Scl.een Grid mssipation
Control  Chid  Voltage  (Negative)
Control  Grid Voltage  (Positive)
CThode Current
Control  Grid Circuit Resistance
Voltage Between Heater and Cathode
Bulb Temperature

Operating  Conditions

Plate  Voltage
Screen Grid Voltage
Suppressor  Grid VoltaLge
Control  Grid Voltage
Cathode Resistor
Plate Onrent
Slereen Grid Current
TTa,nsconductance

ical  Characteristics

Plate  Voltage
Screen Grid Voltage
Suppressor  Grid Voltage
Control  Cirid Voltage
Plate Ctrrent
Screen Grid airrent
'ITansconductance
Plate Resistance,  rp

Pentode

125
125

0
-3
50
5.5

45000
20000

Amplification  Factoi`  (ug2 91) or  MU  Factor     30
Amplification Factor
Input Resistance  (at  loo mc)                                  350

Values

300 volts
150 volts
10 watts

300 volts
150  volts
1. 5 watts
-55  volts

0
75 #s

125 kohms
180 volts
200  OC

140 volts
140 volts

+12 ::::S2
270 ohms
50ma

5.5  rna
45000  umhos

Triode3

125 volts
- volts
0 volts

-3 volts
55.5  rna.

-rna
50000  Hmhos

- ohms

30
- Ohms

ininp`it  mmping  ¢=100 mc;  Gin  =  45000  umhos)

ThITansit  'Iime                                                        230  (lamps/volt
Cathode Lead inductance                                  4170 itamps/volt
Total                                                                       4400 Hamps/volt

1.   In appncations where a long life is  not required,  the cathode current can equal
100 rna 'a,nd the bulb temperature can be increased to 220° C.

2.   With respect to ground

3.   Plate connected to screen grid

12/65
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AMPEREX  TUBE  TYPE  Z803U

Eii=I

EziEil

r

TRIGGER.   TUBE

Gas-filled cold cathode trigger tube  with electrical prlming.  and Stable lghitlon
characteristics..  designed  to be ignited only  with. positive voltnge8 on  the anode
and  starter intended  for voltage  control,  sensitive  relay  applications,  timers.

Qucx REmRENCE DATA
Anode supply voltage

Anode maintaining voltage

Max.  average cathode current

Starter to cathode ignition voltage

Starter transfer requirements

capacitance

current

Vba                  240    V

Vm                    105     V

Ik                        40    rnA

Vctign            132    V

Cst                  500    pF

Ist                      45    „A

DIMENsloNs AND  cONNEonoNs Dimensions ln mm

cllARACTERlsTlcs AND RANGE  vALUEs FOR EQuurmNT DEslGN
(Initial and during life)
All values stated assume the presence of a priming  discharge  unless otherwise
stated.  This priming discharge can be established as follows:

Primer  supply voltage                            7)

Recommended primer 1.esistor          8)
`Primer to cathode maintaining voltage

Primer current

7Tj-8) see page 5 .

9/66

max.  290     VVbpr           min.150    V

Rpr                           10    Mn

Vmpr                     loo    V

Ipr                   2to2S    pA



Z803U

A.  STAND-BY  (Main gap non-conducting)

inode voltage,  I)

Positiveatlkav< 25mA,  Ikp<  100mA         2)
at lk > 25 rnA and/or lkp > loo rnA 3)

negative

Starter to cathode voltage,

positive
negative

Anode to starter voltage,

positive
negative

St.after pre -ignition current,  6)

at lpr =  2 to 25 HA

at lpr =            0"A

8. IGNITION

Anode voltage

Starter to cathode ignition voltage (Va =  280 V)

Initial 5)

Max.  variation during life

Max.  decrease Of stalter-to-cathode ignition
voltage  (Va  changed  from  170  to  290  V)

Starter to cathode maintaining voltage

Starter series resistance (Ipr = 2 to 25 #A)

(Ipr =             0 "A)

1)2F)S)6) See page 5 .

Vst
-Vat

Vast
-Va st

lst
lst

Va

AVst ign

Vstm

Rst

Rat

maDc.     290     V

maD[.     250     V

maLx.       90     V

max.     12S     V

maLx.       7S     V

max.    290    V

mar.     140    V

4xlo-8       A

5xlo-|O    A

maJ{.     I.5      V

95V

mar.    100    hm

max.  1000     hm

9/66
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Z803U

8.   IGNITION  (continued)

Transfer requirements-

-.

r

Starter -to -cathode capacitance for transfer
(limiting  resistor  =  0  to  2.2  kr2)            9)

Va =  170 V

Va =  200 V

Va  =  240  V

Starter limiting resistor 9)

Cst  < 4700 pF

Cst   = 4700 to  15000  pF

Cst  >  1S000 pF

Starter current required for transfer

Va =  240  V

Va  =  170  V

Ignition delay  (Ipr  =  2 to  25  HA;  Vst  =  Vst  igr + 0.5  V)
(see curve)

(Ipr=              04tA;Vst=Vstign+      4V)

Cat

Cst

Cst

Rst

Rst

Rst

lst

lst

C.  MAIN  GAP CONDUCTING

Anode maintaining voltage (Ik,=  10 rnA) 4)  and page 8    Vm

Cathode current.

average (Tav =  15  S)                                                                     Ik

(Tav =  20 ms)                                                                Ik

peak        (50 c/s duty or repetitive operation)                Ikp

(max.  duration =  I  ms)

average during any conduction period

Starter -to -cathode maintaining voltage

Starter current,

positive peak
negative    10)

4)9)10) see page S .

9/66

Ikp

lk

Vmst

lstp

Ist

min.   2700    pF

min.   1000    pF

min.     500    pF

min.         0    Q

min.      2.2     kr}

min.     5.6     kQ

min.        25     HA

min.     500    „A

2ms

5s

105V

mar.       2S     rnA

maLx.       40     rnA

men.     200     rnA

max.         I     A

min.          8     rnA

95V

8mA

0mA



Z803U

D.  EXTINCTION

Components for self -extinguishing circuits (Vba =  290 V)

Ca-k     =   min.  2700pF        (R|im  =  1  k£2)

Cst-k   =   min.    S00pF

Ra         =   min.         I  M2

Rst       =   min.         IM2

Recovery time (at lkp =    8 to    20  rnA)

(at lkp =  20 to  loo rnA)

IJmTING  VALUES  (Absolute max.  rating system)

iinode voltage,

positive
negative (Ist =  0  rnA)

Cathode current,

average (Tav =  max.  15  s)

(Tav =  mar.  20  ms)

peak        (S0 c/s duty or repetitive operation)

(max.  duration =  I  ms)

Average cathode current during any
conduction period

Negative starter -to-cathode voltage

(Ik  =  Ist  =  0  rnA)

Peak starter current,

positive

negative (Ik  =  0  rnA  1°)

Anode-to-starter voltage,  (Ik =  0 rnA)

anode positive

anode negative

1°)  See page 5 .

3.5     m§

12ms

u

Va              max.  290    V

-Va                maLx.     90     V

Ik                max.     25     rnA

Ik                max.    40     rnA

|kp          max.200   rnA        L
Ikp             met.       1     A

Ik                 min-        8     rnA

-Vst             max.    75     V

Istp            max.       8     rnA

-Istp            max.      0    rnA

Va-st         max.  290'   V

-Va-st         max.140     V

V

9/66
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NOTES
I.  In applications  where a high alternating  voltage  exists  between  the cathode

and  the tube surroundings,  it is recommended that the tube be enclosed in a
screening can which should be connected to cathode .

2.  With  an average current  of  the order of  15 rnA  or al}ove and  the  tube con-
ducting for a period in excess of 5 s,  the anode ignition voltage may be tern-
porarily reduced to below 290 V and will not return to the initial value until
after a recovery period of 20 s .

3 .  In  self-extinguishing circuits  with  currents up  to 200 rnA,  the maLx.  supply
voltage may be 290 V d.c.

4 .  in this tube,  oscillations of up to lov peak-to-peak are superimposed on the
maintaining  voltage.  Ille  to  this effect  the  measured  value  of  maintaining
voltage  will depend  on  the circuit conditions.  These  oscillations  are  of  no
significance in normal  applications .

5.  After  a period of conduction,  the starter ignition voltage is depressed: how-
ever, the effect is reversible and the ignitionvoltage will return to its  initial
value after  a recovery period with the tube non-conducting.
The magnitude of  the  final  depression  is dependent on  the  cathode  current
during  the conduction period,  and is reached in an exponential manner . The
curves on sheet C give the formation and recovery of the depression at var-
ious cathode currents for  a nominal tube.
In a repetitive  circuit  where  the  non-conducting  period  is  short compared
with  the recovery time constant (e.g.  50 c/s operation),  the depression can
be obtained  from the curve by using a direct current equal to the mean cur-
rent passing through the tube.

6.  In applications where pre-ignition current 4 x 10-8  A is required the primer
should  be left disconnected.  In  this  caLse,  the  starter-to-cathode  gap  ioni-
sation time may be of the order of seconds .

7.  A period of the order of several seconds may elapse between the application
of supply voltage to the primer and the establishment of a priming discharge.

8.  The resistor  between  the  primer and  the supply  voltage  must  be  soldered
directly to  pin 6 of  the tube socket .  Stray circuit capacitance at  the primer
must be kept to less than 4 pF .

9.  This  is  the sum of  any resistors  in  the  capacitance  discharge  circuit  and
may include a cathode resistor .

10.  Negative starter current will flow during anode-to-cathode conduction in any
circuit in which the starter is returned via a resistor to a potential with re-
spect to cathode which is less than the starter -to -cathode maintaining voltage .
It is preferable that  the circuit should be designed to avoid this condition by
keeping the starter supply voltage greater than the starter maintaining volt-
age. In those applications where this cannot be achieved, the maLximum anode
supply voltage must  be reduced  from 290 to 250 V al`d  the magnitude of  the
negative starter current must be less than 1% of the cathode current.
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1000J*p/rnA200'005020'0,IJ I I I
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I. - I- -_- Ill-
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I

02 'OjCTANCY                         jreors
'
'04       2 i3 'h4OUrs6 J 8 '0

EXPE

The curves show  the  life expectancy  when  the tube i§ run continuously at  room
temperature .

During periods of  non-operation at room temperature tbe characteristics of the
tube remain substantially constaLnt .  The total  life expectancy in any given appli-
cation  is  the sum  of the  non-operating  periods  and  the operating  life  obtained
from the curve.

For a given  value  of cathode current,  it  is  estimated  that 80% of  all tubes will
remain within the end points concerned for  longer than the time shown.

The time during  which  the starter ignition voltage will remain within ±2% of its
original  value,   when  the  tube  is  operating  continuously  at  room   temperature
from  a  half-wave  rectified  supply,   is  dependent  on  the  peak  cathode  current
passed.  Curve A shows  the  relationship  between  the peak  currem  and the  ex-
pected time for which the starter ignition voltage will remain within these limits .
After  this  time  the  starter  ignition  voltage  will  fall steadily  and the  times  at
which  it can  be expected  to have fallen  by 4 and 8%  are shown  try lines a and C
respectively .

Curve  D  shows  the  estimated  lengrh  of  time  for  which  the  change  of  starter
ignition voltage can be expected  to remain  within ±2% when passing direct cur-
rent at room temperature.

::£e:fr-e£X:t:t¥is¥on[:acgferccu£Sftt:x;kft:d2:3:eAm=:[*[t<h£°n.:g#'fotrhemcohr¥ti:£
30 000 hours .
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AWIP[REX TUBE  TYPE  ZA1004

GAS   FILLED   INDICATOR   DIODE

Shock and  vibration  resistant  cold-cathode  gas-filled  subminiature  diode  with
visible glow-discharge for read-out purposes.
The tube contains two electrodes,  a rod shaped  molybdenum cathode and a con-
centric gauze anode.

APPLICATION

Indicator in low voltaLge transistor circuits.  The diode can  be used in  colnbina-
tion  with Cds  photoconductive  cells and it can  be controlled by  voltage  signals
dour to 3 V.

QtJ[CX REFERENCE DATA
Ignitionvoltage                                                                                Vign    =         90    V

Extinction voltage                                                                            Vext    >    83.5    V

Cathodecurrent                                                                             lk         =           I    rnA

LightintensityaLtlk=  1mA                                                            E           =    .     cO     lur

MECHANICAL DATA

Type indication on
pinch:  yellow dot.

Dimensions in mm

•1

r
7zcaco

MOU-G
The  tube  may be  soldered  directly into  the circuit,  but  heat  conducted  to  the
glass-to-metall seals chould be kept to a minimum by the use of a thermal shunt.
The leads may be dip=soldered to aL minimum of 5 mm from  the  glass-to-metal
seals at a solder temperature of 240 °C during max.  10 seconds.
If the tube i8 held in its position by the leads only,  the connection of  both  anode
leads is recommended.
Care should be ta.ken not to bend the Leads nearer  than I. 5 mm  from  the seals.

I) Not timed
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sHOcK AND vlBRAnoN REs[sTANCE

These conditions are solely  used to assess  the  mechanical  quality of the  tube.
The tLLbe must not be continuously operated under these conditions .

Shock resistance sO g.

Forces as applied by the NRL impact machine for electronic devices  caused by
5 blows of  the hammer  lifted over  an angle of 30° in  each of 4 positions  of the
tube,

vibraLtion resistance 2 . S£ .Qee¥).

Vibrational  forces  for a period  of 32 hours  at a frequency of sO c/s in  each of
3 directions.

al^RAclmlsncs
Valid over 15 000 operating hours within the preferred current range and at room
temperature unless otherwise  staLted.
The electrical characteristics are independent of ambient illumination.

Non conduction

Anode voltage below which ignition
will not occur in any tube

insulation resistance

Ignition

Ignition voltage ,

upper limit

individual variation during life

Ignition delay at Vba =  93 V

Temperature coefficient of
ignition voltage

Vignmin.       =           88    V

ri§ol                =        300     Mr2

Vignmax.      =           93V              1)

Avign                <       2.5    V

Tdeiay            =      o.o5§              2)

ffi          <     _[5mv,oc3,
Rei8nftj::ev::tcat¥.::::::sO:pg,I;                  vreigr         =    9:?;   ¥         3

I)  The  ignition  and  extinction  voltage  depression  ®ysteresis)  is maLx.  0. 75 V

per mA prior current measured 50 ms after cessation of conduction.
2) Due to the  statistical nature of ignition delay values  of delay time >  I  s  may

occasionally occur.

:)C#:::C;:i;:gcapr:Lny8:oV2a2Louevf(°+rLoe;or_i:n;a:esi#;stococ/sfuii-waverec-
tified unsmoothed supply and assume conduction in the courseof the preceed-
ing  half  cycle,  so that residual  ionization eliminates  delay of the   following
ignition.

9/66
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CIIARACIERIS'IICS  (continued)

Conduction

Cathode current,

preferred range

peak

Maintaining voltage

I           0.4to2    rnA          ,

3mA

<     86V+4.25    V/rnA
>     83V+   2.S    V/rnA

Individual variation during life                  Avm       <

Temperature coefficient of
maintaining voltage

Rise in bulb temperature

Light intensity ,

Atbulb

Atbulb
Alk

E>

individual minimum,  measured over
an angle of 70° averagedoverthe full

circumference of the tube       EaLv

Extinction

Extinction voltage                                          Vext        }

vmH
Vign-075VinA

1.5V

-15    mv/oc  3)

10     Oc/rnA

30     lux/rnA 8)9)

60     lux/rnA  8)9)

83.5    V               I)

See note  1) page 2

3

7zo..%L_50ms_,I
`-On5NlmA

Current  excursions  during ignition and extinction are not taken  into account.
Valid within the range 0. I rnA to 3 rnA.

7)  Valid within the range 0. 2 rnA to 3 rnA.  Between 0. 05 rnA and 0. 2 rnA

8)¥EhTmrite=n¥ieJta::3d5s:;ceof3.6mmfromthetubeaxisoppositetheanode
cylinder,   measured  with  a  standard  Weston  cell  adopted  to eye sensitivity.
Because the emission Of the neon discharge is mainly contained in the red re-
gion  the  illumination  resistance  of  a  Cds  cell  will  be  1. 5 to 2 times lower
than in case Of irradiaLtion by aL 2700 °K incandescent light  source.  The  exact
conversion factor depends on the t}pe of Cds cell used.

9) At least 90% of the tubes will meet the `figure stated.
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RE HABluTY AND HFE  EXPECTANCY

The electrical characteristics have been assessed in a life test programme,  to-
Calling 3 .0 x 106 tube hours with no failures , denotinga failure rate of better than
0. I  % per  1000 hours.  The maximum test period was  19000 hours  on 22   tubes.
This failure rate is not expected to increase over the  first 25000 hours  of con-
til`uous operation within the preferred current range.

ImrmNG VALUES  (Absolute maLximum rating system)

Cathode current,  avera.ging time =  5 s        lk           =   max.

Cathode current during conduction               lk           =   min.

Cathode current,  peak                                      lkp         =   max.

Anode voltage,  negative peak                        -VaLp        =   max.

2.5      nLA

0.1     mA|)

3mA

70V

Bulb temperature                                          tbub     =  :inx..   7o oc  +i:   :8/rnA

Altitude                                                                  h             =   max.                     24    lm

READ-OUT CIRCUIT BISTABLE  MulmvlBRATORs

The figures I and 2  show  equivalent  circuits for bistal)1e multivibrators,  equip-
ped with p-n-p-and n-p-n  transistors  respectively,  to which a read-out circuit
has been added.  The  transistors  are  replaced by  ideal  switches,   the  voltage
source VT  represents the  available  voltage that  controls the  diodes  2)  and RT
i§ the output  resistance as  measured at the  collector of the cut-off  transistor.

Fig.  I Fig.  2

!}vCuTr=e;:.eox.Cu.r;i;:ts#:::i.¥hIAwithaduration<lsarepermitted.
Vc.o.  = voltage between collector of the cut-off  transistor  and  the  common

terminal (absolute value) .
Vsat   . = voltage across the bottomed transistor (absolute vaLlue) .

9/66

u

-`

EE



1

r

Ziil

ZA1004

READ-OUT  CIRCUIT BISTABLE MurrrvIBRATORS (continued)

tcro;:rs:::o:e::::::tlss.o:;arin:fsT::nfoo|T;*::i:t|Foonrsremsu=tn:lengmteot:thibottomed
(I)      Ignition  of  the  correct  diode,  corresponding  to  the  bottomed  transistor,

when the other diode is  conducting.

Thus:                        Vmmin.  +IkRT+VT > Vignmax.

r`esulting in lk > |0  -VT            rv)
RT+2.S      (ks2)

for Ik > 0 . 2 rnA

(11)     Extinction  of the  diode  corresponding  to the cut-off  tran§istor,  when  the
correct diode is conducting.

Thus:                        Vmmax.  -VT < Vextmin,

resulting in Ik < VT   -2.5       in
5                   (kr2)

for lk > 0. I  rnA

(Ill)   Non-ignition of the diode  corresponding to the  cut-off  transistor  when the
correct  diode is conducting.

Thus:                         Vmmax.   -VT <  Vignmin.

re§ultinginlk<  ¥IE|  &    forlk> 0.lmA

These conditions are  shown graphically on page a.

Condensed instructions for desi the read-out circuit.

The  following  directives  are  based  on the  requirement  that  correct  read-out
shall be ensured under worst ca.se conditions,  after the instant that the bistable
circuit has  reached its final  stationary state.  It is irrelevant whether the  read-
out diodes  follow  the changes of  State of the  multivibrator  during  its  dynamic
operation or not.

A  choice  can  be  rna.de  between  the  following   modes  of  operating  the  diodes,
namely by means of :
(A)   a constant direct current
a})    a constantdirect currenton whicha pulseis  superimposed prior to reading-

out.  Three kinds of pulses are possible:
a)   a positive going pulse;
b)   a negative going pulse;
c)   a positive going pulse followed by a negative going one

(C)   an unsmoothed current Supplied by a full wave rectifier.
]5iil=Tssumed  that the  supply  voltage Vs  exceeds the  ignition  voltage of  the

gas  diodes,  so  that  ignition  of at  least  one  diode i§  ensured;  the  most  ad-
verse  Situation being that only the wrong diode conducts.

2)  For a detailed analysis of the design procedure please  apply to the manufac-
turer.

a /flfl



I
ZA1004

READ-OUT  CIRCUIT  BISTABLE  MUITIVIBRATORS            (continued)

In fig.  3,  schematically  representing these  waveforms,  the required minimum
duration of the  superimposed pulses is indicated;
ts denotes the instant at which the bistable circuit reaches its final  state.

I+
>1,

--           :          ,            --           :          ::            -.--         i          ,i           .-
I                         _11_tstrL±m.    Hms =t

JgL                i                i
Fig.  3

The conditions to be  obeyed by the current lk are  specified in the  table  below :

Mode of operation
Va.Iues of lk

VTtowerlimit upperlimit

(A)   constant direct current 0)a) al)(11) >5V)=4.5V

a})    direct current with superimposed:
(a)  P°S£:ix:eg§°£ng   { ;::::yc:trarteen:urrent

a)  negapt;rsee:°ing  { S::::yc::rteen:urrent 0 (Ill)cO
)=3V

•i:..      i-.:..    :           .ii--.      i   !i-i    i     -i

(I)
all)al)

>3V

(C)   rectified alternating current,
0) all) =  4.S V  I)peak value of lk

This table should be  read  in  conjunction  with the  specified  recommended
operating conditions and limiting values.

1)  Since both diodes are extinguished at the end of each half  cycle of the  Supply
voltage,  condition ql)  is  not  required,  a.nd i§  replaced  by the  condition that
only  the  correct  diode  will  reignite.  The  lower  limit  is  thus  given  by  the
spread Of the  reignition voltage  (e. i.  4. 5 V) .

9/66
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ZA1004

READ-OUT Cncurr BIS'Iunu MulmvIBRATORS (continued)

The minimum available value of VT being knoun,  the points of intersection with
the  curves I,  11 and in on pa,ge 8,  and hence  the limits  of Ik  ak|,  Ik|| and lk|||)

ion;arc:bdeeteevaTu::edj£¥is&:*fLob=::;::STL:nrsT]u);redvalues°fvsminand
Vsmin==i=mar             =|RI          (1)

Vjp#:tminL± = iRI|     (2)

Vsmar - Vignmin  -VT
=Iklll          (3)

In these expressions  the suffices  min and max  denote  the worst  caLse  units Of
the quaLntities concerned.
For mode of operation (0 the peak  value  of the supply  voltage  must be substi-
tuted for Vs in the above expressions.

1)  The use of equivalent  circuits for establishing the exact  conditions I,  11,  and
Ill leads to a negligible error in the expressions (I),  (2) and (3) .

9/66
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AMpm[x TUBE Tvp[  ZC1030

TRICOER   TUBE

Very small ruggedised  cold caLthode  trigger tube for  use in high-speed counting
and switching circuits .

QurcK REFmENCE DATA
Anode supply voltage                                                                   Vba.k            240    V

Anode maintainingvoltage                                                          Vma_k           I,02    V

Cathode current                                                                           lk                         2    rnA

Starter to cathode  ignition voltage                                          Vst-kign        130    V

DIRENsloNs AND coNNEcnoNs

Oranoe
dot

MouNmNG ::'=.:.::-
151ack
dot

Dimensions  in mm

Eiil

-\

r
The tube  may be  soldered directly into the circuit but heat conducted to the glass
should be kept to a  minimum by the use  Of a thermal  shunt .

The  leads may be dip-soldered [o minimum  S  mm from the glass to metal  seals
at a  solder temperature of 240 0C during maximum  10  s.

Care  should be taken  not to bend  the leads  nearer than  i.5  mm  from the Seals.

The primer   and  starter   circuit  resistors   and  condensors   should  be mounted
close to the tube.

The tube  should  not be  mounted close  to conductors  or components  which  give
rise to strong electrical fields .
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ZC1030

BEM,RE
Instantaneous values are denoted by a lower case letter symbol .

cHARACTEfunc RANGE  vALUEs FOR  EQulpMENT DEslGN

Valid  over  life  and  full  temperature  range  unless  otherwise  stated.  The  tube
characteristics  are independent  of ambient  light and  assume  the presence  of a
continuous priming discharge .

uirements

Anode to primer supply voltage

Anode to primer maintaining voltage
see page A

Primer current

STAND-BY  (main -gap non -condueting)

Anode to cathode voltage,

positive

negative

Anode to starter voltage,

positive

negative

Starter to cathode voltage,

positive

negative

Primer current

IGNI'noN R EQulR EMENTs

D.C. trifering
Anode to cathode voltage

Starter to cathode voltage to
ensure  ignition

Starter to  cathode  capacitor
to ensure transfer

9/66

Vba.pr                  >  170     V

Vma.pr                     Ilo     V

Ipr                    lo  t030    "A

Va-k                       <290     V

-Va-k                      <    80     V

Va-st                      <315     V

-Va-st                    <    80     V

Vst-k                        <11`5     V

-Vst-k                     <100     V

Ipr                         <    30    "A

Va-k                       >180     V

Vst-kign               >  145     V

Cst-k                          loo     pF

a

EEI
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ZC1030

RE IGNITION  REQUIREMENTS  (continued)

Bias  + pulse trig

Anode to cathode voltage

Starter coupling capacitor

Starter to cathode voltage

lonisation product

Starter series  resistance

MAIN -GAP CONDUCTING

Anode maintaining voltage at lk  = 2 rnA
(see page A)

Cathode current range

Recommended negative starter current
at  lk  =  2  rnA

A             Dynamic maintaining voltage

EXTINCTION  REQUIREMENTS

Anode to cathode voltage (see  page C)

Anode to starter  voltage (see  page C)

in which t  in Hs
a  =  2.8  V/Hs  at  la  =  I  rnA prior anode current
a  =  2. I  V/Hs  at la  = 2  rnA p.rior anode current
a  =  1.9 V/Hs  at la  = 3  rnA prior anode current

Anode to cathode voltage

Anode to starter voltage

Dynamic  maintaining voltage

Va-k            175        190     V

Cst                 90          30    pF

Vst-k          145        145     V

IP                   40          40    V„sl)

Rst                 lo          io    kr2

Vma_k          99  tol04    V

Ik                       1to      4    rnA

-lst                 50  to200    „A

See page 8

Va-k              90+   a.t     V

Va-st           115+   a.t     V

Va-k           290-S   la    V2)

Va-st          315-5Ia     V2)

See page 8

1):uhreatL,°onnLS(a;3dnv::)edruecqtu[`rse:heonprt¥eucstta°rftee:I:o:{V{egr::{`osne.a#:'£::deect:ed:::::

amplitude  is that  part of  the pulse  which  exceeds  the Static  starter  ignition
voltage.   The  calculation  should  be  based  on  a  highest  value  of Vst-kign  Of
145V

2) Ia  in  rnA anode current prior to extinction.
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Z€1030

IJhITIING VAIAJES (AI)solute maLx.  rating system)

Anode to cathode voltage,  negative                 -Va.k        max.                  80    V

Starter to cathode voltage,  negative               -Vst.k       max.                  80    V

Cathode current,
average during any conduction period            Ik              min.                     I    rnA

average (Tav = max.  20 ms)                             Ik              max.                     4    rnA

Envelope temperature                                        tbuLb        =:..  70 °C  :::    :8/rnA

ENVIRONMENTAL CONDITIONS

I.  The tube  may  ignite  spontaneously  under  the  influence  of a  strong  electric
field (See "Mounting")

2.  The  tube  may  ignite  spontaneously  under the  influence  Of nuclear  radiation
but the characteristics willnot be permanently affected up to a level Of 1016nvt
(fast neutrons/cm2)

3 .  Shock and vibration resistance

These conditions are solely used to assess the mechanical quality of the tLibe.
The tube must not be continuously operated under these conditions .

Shock resistance  500 g
Forces as applied by the NRL impact machine for  electronic   devices caused
by S blows of the hammer lifted over an angle of  300 in each Of 4 positions of
the tube.

Vibration resistance  2.5 gpeak
Vibrational  forces  for a period  of  32 hours at  a frequency Of 50 c/s in  each
of three directions .

9/66
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AMP[R[X TUBE  TYPE  ZC1031

.i
ADVANCE DATA

Very small ruggedized cold cathode neon-fined trigger t`lbe i or use in
shiftregisters for moving disphys.   The tube has a pure molybdenum
cathode to ensure stable characteristics and long lit e expectancy.

CIIARACTERIsttcs AND CIRCUIT DESIGN VALUES

Priming Conditions :

Afinimum anode to primer supply voltage
Anode to primer maintaining volta,ge•1#¥iffiF==Tesisfroe
ANODE ANI> TRIGGER cHARACTERISTlcrsi

apma--pprr

I¥rr

180 volts
130-145  volts

10 megohms
5-15  Ha

Anode to cathode maintaining voltage  (at 3 rna)     Vm                 108-115 volts
Trigger to cathode ignition voltage

rna:m¥ubt:k=::§°:ofrLc:thodevoitage
Minimum anode to cathode voltage

(effective pulse voltage on trigger  180 volts)

IIight output at 3 rna  measured at40 inches
from the top of the tube (Westoncell corrected
for eye sensitivity)

Vtign  =  min.145  volts
Vtign  =  max.      180volts

Va.k  =  maLX       320volts
Va-k  min at Ct  =
150  V at  33 pf
145  V at  56 pf
140  V at  100 pf

es .0018 foot candles

EXHNcnoN CHARACTERISHCS (See Figure 1)

~`   Marimum permissible anode to cathode voltage
after extinction (at k   =  3 rna  prior to extinction)
this functionis  valid for 70  Vsva_k  s275  V         va.k = 60 +220 (1-e-t/60)     volts

hfaximum permissible anode to trigger voltage
after extinction (at lk = 3 rna.  prior to extinction)
this function is valid for 95V svt-k s300V            V?t-tin=«:Sat+te2r2°eL1:ce::/n6)0) V°Lts

8/66



ZC1031
300V
275V

95V
70V

o            loo          Zoo         3oo rs

FIGURE  1

Typical ShiftregLster with  ZC1031

t-
pu'.a

R®''IDialRI'2WWONa

i Cs'DLl i8RF' CatDL,

B

i  D
a

11     _.                   Ra" .

r'' r'l

Rs'2fllTc'

iRk Tct T
TC +o

Farts hist: 36 Kohm              ±  10% (e.o.I.)    1/2 watt
10Megohms      ±  20%(e.o.I.)     1/8watt

1  Megohm
Rst2         18 Megohms

&t        2i'o2pfnf
C              220 Irf
D             BYX 10
a             ZC1031

Anode Pulse Time magram:

±  10% (e.o.1.)     1/4watt

:  28% i:::::)    1/8 watt

u

u
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ZC1031
RIRENIORE AND coNNEcnoNs

EiiEI

EiiE=

ZiiE

mmeusions in inches

MOU-G
The tube may be soldered directly into the circuit but heat conducted to the
glass should be kept to a. minimum by the use Of a thermal shunt.

The leads may be dip-soldered to a minimum Of 0.2 inches from the glass
to metal seals at a solder temperature Of 240°C for a maximum Of.10 seconds.

Cfare should be taken not to bend the leads nearer than 0.059 inches from the
seals,

Primer and trigger circuit resistors should be mounted close to the tube to
avoid stray capacitances.

The tube should not be mounted close to condLictors or components which give
rise to strong electrical fields.

8/66
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AMPEREX fl.dy. TUBES - TYPES ZM 1 030

ZM 1032

TENTATrvE I>ATA

wT&Z:Tn°u3:e:£BZ#L£33.di#!i?¥:ordecH¥gfrri#i#diinc#rtocron#8.
Ing Of two anodes and I ive pairs Of cathodes with a, Screen between the odd and
even cathodes.   They are Side vlewlng with the numerals capable Of indlvldLut
indlcatlon as a brtshi red glow.

The ZM1030 has a red lacquer coating applied extermlly to reduce glare whue
the Zm032 has no external coating.   Both t`ibe8 are electrically Identical and
are designed for 20, 000  hours  Of operatlom

Eiil

e6€'

9CXM
aX

i,;i

L

I
.S92

I
U

i)'e

Qtma REFERENCE DATA

ADode cha®ut
IX= Sundy Vutage
Exdngul8Hng Voltage
PEEL  Eun T®mperafroe
mb rm Tonp-atuo
Afocharicalrm

EBe®

4tDO
200 whto

#3.¥ (nd
-55®  a

T e-I/2
E®-I

ToiERANCE  oN  Aiio"ENT PIN e  TiiRu 3  .±8.



ZM1030-ZM1032

EL EC TERICAL. CHARACTERISTIC S
See Figure  1

Tyolcal DC Oueration with Cathode Bias  trA = 25°  C)

Anode Supply  Voltage  for "Cia" Anode
mtafty Voltage
Anode Series  Llmltlng Resistor

S==suB|EyvY:¥eel
Anode  Supply  Voltage for "Cup" Anode
Screen Series Llmltlng Re8lstor

volts
volts
k ohms
volts
volts
volts
I Ohms

Ttolcal AC operation wlth Cathode Bias qA = 25°C)

Sane as I)C operation except for the following:
Ebb:      Ire     220     25o  3oo  volts

Fort/2-waveAC                                        Ra,:          10       18       24    33kohms
(50. -6o eycieB)                                                  lha:

For f`ill-wave   AC                                        Ra:
(5o-oo eycl-)                                            vM:

R®

(see fig.  6)

15       27       33    47  kohms
(See fie.  0)

R!'Ra:8     A::b

Ebb,
llIII.E=

'i ' i ,

lk

I I

I
Ilk     -v

+

a . I + k + I)
Flgu.. I Sch-tlc

¥'F:e:n:fu:p;yyvT¥E:fe;:I";:I"fooddee
l|dr    Potential Dllference between "aha"

and "CIff"  Cathodes
k       Cathode current

¥fa°ef'i%:8C£#ngTReTse#or
RB   Screen serle8 Linlting Resistor
RaL'  ''Cxf "  chodo Series umltlng

EtoBlstor
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ZM1030-ZM1032

±EEG"G VAliuES,  For DC Operation

Ref erence point for all electrode voltages ls the "on" cathode.
niring operation no electrode should be left floating.   See  F]g.  i.

ifetol        !±!!!i      ±zp!n
Bgrti££]#:+::¥:ndeec:%ck::e)3
Anode Current

Average,  during any conduction perlod4

Anode Current

i:=:g:bt:av6=03#ms
Cathode Selecting Voltages

Screen Vo|tage4

"Cff" Anode Supply Voltage

"On" Anode Series nmlting Resistor

Vign                 170  (max.)  volts

i                        3 (mln.)  rna

5  traLXL)  maL
12 (max)  rna

40  (mln.)   volts
Ilo (marl)  volts
40  (mln.)   volts
80 (max.)  volts
85 drin.)  rolls

115  (max.)  volts
I  (min)  k ohms

loo  (maEL) k ohms

_SCREE N cHARACTEFusncs

Figure 3 depicts screen current as a functLon Of Screen roltageL   The
ruled area denotes the working area Of the tube.   A load line is also shown.

The screen current varies with anode c\lrrent:   each rna increase,  or
decrease,  Of anode current results in a maxinun SOB Increase,  or decrease,
of the Screen current.

The upper limit Of screen voltage should not exceed 80 volts.   Beyond
this point the screen carmot separate the odd and even compartments.   When
this value Of screen voltage ls exceeded the llkellhcod Of odd and even numerals
being lighted is greatly increased.   The lower llmlt on screen voltage ls fixed
ty the fact that when the screen voltage falls low enough,  lt begins to act like a
cathode with its usual characterlstlc glow.

I.   With low cathode
:=i#m#l:gfis.t*&:,ur=:£td:ELt.o.thjincrease a,nd the

"Ou" caLthodes will
affected.

2.   hrmmum ufe ls obtained when sequentially changing the -di-a-;lay from one
numeral to another every loo ho`irs or less.
3.   The minimum supply voltage should be as stated.   However,  the use Of the
highest voltage avaihble with the appropriate series resistor to maintain the
anode current wlthln the specified umlt is recommended.   The use Of "Cbnstant
Current Cberatlon"  (high supply voltage with high anode resistor) i8 recommended
when designing equipment operating over a wide temperature range.
4.   Temporary current excurslone dorwn to 2.5 rnA and up to 6.5 rnA caused by
supply voltage vat.lations a,re permlsslble.

:scEi£Crara%:ebseeieeceunn&:?,}&g::Sa#oed:La¥deth¥f,:#C:tnghdeTedf°r
6.   The recommended screen supply is  +50 volts connected to the burning
cathode by a 10, 000 ohm resistor.   Oner voltage and resistor comblnatlons
are possible provided that the llmitlng values are not exceeded.   (See Figure 2)

Rev. 4/66                                                                                                                                 2



ZM1030-ZM1032

pRINcml.I oF opERATloN

The transparent Screen divldeB the t]ibe into fro 8eetlong; tbe
rear one contalnlng the even anode and the cathode numerals 0 - 2 - 4 -
6 - 8,  and the front contaLlnlng the odd anode and the cathode mmeral 1 -
3 - 5 - 7 - 0.   The cathodes are internally connected n palre 0 - I, 2 - 3,
4  - .5, 6  - 7. 8  - 9.

ODD  ANODE

ANODE                                     ,

I
II

8 62 40 igII 7 3 S

.

Fgiv® 2

fry &pplylng a fplltable roltag® between a cathode pair and the '`odd"
anode the odd mimber Of the pall will be covered by a neon glow.   Switching
from one D`imber to the other Of a pall 18 accotnpllshed ty decreaelng the

E:T#:nanth;°d:T£¥o#t®andBlmultaneoulyincreaelngthetoitag®on

• When ewltehlng I ron one dlglt to another the t`ibo 8ho`ild not be allowed to
de-lonlze.   Thpe clrcultB eliould be dcolgned to eng`ire that ewltenlng tlm®
does not exceed 1 ineec.   men mechanical or other low Speed Bwltchlng 18
need,  a "make-bedoro-break" arrangement 18 preferred.   DLrlng 8wltchlng,
the Screen connoctlon and Buppy ®hould be malzitalned.

4 /05

u

u



ZM1030-ZM1032
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Figure 3  Screen Characteristics.



ZM1030-ZM1032

THEPAIR MAXOFN VALUEUMERA OFLSW 'kk   TO   ANT ONE%OF
lLL8 E55

lkkTOTAL

lkk'oVALuANOHmAULTSRESPOk; ,(vkk=4mAEOF'kDECUCHANlNMANDINC)o'kvARRRENGEINX.40®CHA

THEWITEACRESCORlNl 'ESloOOFGE
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vkktvoLTsi  vOLTA6E  DiFFEPENCE    BETWEEN  "ON'.ANi]  roFF.' cATHOOEs

Figure 4   "CIff" Cathode Characteristics
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ZM1030-ZM1032
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Figure 5 Regulation Characteristics (DC)
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