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Receiving Tubes for TV Receiver 

Empfangerrohren fur Fernsehapparat 

European 

Type 
Classification 

Bulb 

Style 

Cathode 

Eb 

(V) 

Ec or Ect 

(V) 

Ecz 

(V) 

Ib 

(mA) 

Icz 

(mA) 

rp 

(k~) 

am 

(kil) 

k 
Rt, 

(~) 

Po

(W) 

Remarks 
American 

Type 
Heater 

Fila- 
went 

Voltage 

(V) 

Current 

(A) 

DZ,~ HV Half-Wave 
Rectifier gmT F 1.25 0.2 epx (V) 22,000 max. (Absolute), Ipeak (mA) 45 max. Io (mA) 0.5 max. 1X2B 

DY87 HV Half-Wave 
Rectifier gmT H 1.4 0.55 epx (V) 27,000 max. (Absolute), Ipeak (mA) 40 max. Io (mA) 0.88 max. 1S2A 

ECC82 Medium /~ Twin 
Triode gmT H 6.3 

12.6 
0.3 
0.15 

250 
100 

-8.5 
0 

- 
- 

10.5 
11.8 

- 
-- 

7.7 
6.5 

2200 
3100 

17 
20 (Each Triode) 12AU7A 

ECC83 High k Twin 
Triode 9mT H 6.3 

12.6 
0.3 
0.15 

250 
100 

-2.0 
-1.0 

- 
- 

1.2 
0.5 

- 
- 

62.5 
80.0 

1600 
1250 

100 
100 (Each Triode) 12AX7A 

EFSO Sharp-Cutoff 
RF Pentode gmT H 6.3 0.3 250 -3.5 250 10 2.8 650 6800 - - - 6BX6 

EF183 
Semi-Remote 
Cutoff 9mT H 6.3 0.3 200 -2 90 12 4.5 500 12500 - - - 

thw=14 6EH7 
RF Pentode sec. 

EF184 Sharp-Cutoff 
RF Pentode gmT H 6.3 0.3 200 -2.5 200 10 4.1 350 15000 - thw=14 

sec. 6EJ7 

EL180 Sharp-Cutoff 
Pentode 

~Z. H 12.6 
6.3 

0.3 
0.6 250 Rk=100t2 180 26 5.75 93 11000 - - - thw=14 

sec. 12BY7A 

I 

PC900 Shield Triode 7mT H 3.9 0.3 135 -1 - 11.5 - - 14500 72 - - 4HA5 

PCF80 Triode Pentode 9mT H 9.0 0.3 170 
100 

-2 
-2 

170 
- 

10 
14 

2.8 
- 

400 
- 

6200 - 
5000 20 

- 
- 

- 
- 

Pentode 
Triode 9A8 

100 -3 - " 15 - - 9000 20 - Triode 
PCF801 Triode Pentode 9mT H 8.5 0.3 170 -1.2 120 10 3.0 350 11000 55 - Pentode eGJ7 

(GrGz) 

PCF802 Triode Pentode 9mT H 9.0 0.3 200 
1110 

-2 
-1 

- 
100 

3.5 
6.5 

- 
1.7 

- 
- 

3500 
5500 

70 
47 

(Triode Unit) 
(Pentode Unit) 

thw=14 
sec. 9JWS 

PCL82 Triode Pentode 9mT H 16.0 0.3 200 
100 

-16 
0 

200 
- 

35 
3.5 

7.0 
- 

20 
- 

6400 
2500 

- 
70 

5600 
- 

3.5 
- 

(Pentode) 
(Triode) 16A8 

PCLS4 Triode Pentode 9mT H 15 0.3 220 
220 

-3.4 
-1.7 

220 
- 

18 
3 

3.0 
- 

150 
- 

10000 
4000 

- 
65 

(Pentode) 
(Triode) 15DQ8 

Triode Pentode 170 41 2.7 25 7250 (sl-a2) PCL85 for Vertical 9mT H 18.9 0.3 -15 170 7 (Pentode unit) thw=14 18GV8 
Deflection 100 -0.8 - 5 - 7.6 6500 50 (Triode unit) sec. 

High /~ Triode 250 -1.7 - 1.2 - 1600 100 (Triode unit) 
PCL86 power Pentode gmT H 14.5 0.3 ) 250 

l 250 
-7 

Rk=170[2 
250 
250 

36 
36 

5.5 
5.5 45 10000 21 

Gl-Gz l ) 7000 4.2 J 
unit tode 14GWS 

PFL200 Dissimilar Dual 
Pentode lOmT H 17 0.3 170 

150 
-2.6 
-2.3 

170 
150 

30 
10 

6.5 
3.0 

40 
160 

21000 
8500 

(Section 1) 
(Section 2) 16Y9 

PL36 Beam Power 
Amplifier GT H 25 0.3 100 -7.7 100 100 7 5.3 14000 - - - thw=14 

sec. 25E5 

PLS4 Pentode 
mplifier gmT H 15 0.3 170 -12.5 170 70 5 (Ap23ox.) 10000 - 2400 5.6 15CW5 

PL500 Beam Power 
Pentode Mag. H" 27 0.3 75 -10 ZOJ 440 37 - - - - - 27GB5 

PL504 Beam Power 
Pentode Maa. H 27 0.3 50 -10 200 420 37 - - - - -

PY88 Damper Diode 9mT H 30 0.3 epx (V) 7,500 max. (Absolute), Ipeak (mA)=550 max. Io (mA) 220 max. thw=14 
sec. 30AE3 

Symbols For Electronic Terms 

Eb  Plate Voltage rp  Plate Resistance epx Peak Plate Inverse Voltage 
Ec  Grid Voltage gm Transconductance IDeak Peake Plate Current 
Ect Gric-No.l Voltage µ Amplification Factor Io  Output Current 
Ecz Grid-No.2 Voltage RL Load Resistance thw Heater Warm Up Time 
Ib  Plate Current Po  Power Output 
Icz  Grid-No.2 Current Rk  Cathode Resistance 

2 



SOCbCET CONNECTION 

iv 

DY80 

EL180 

PCL82 

PFL200 

n iv 

f,k,s 

PC900 

f 

PCL84 

a 

PL36 

f,k.s 

iv 

f 

ECC82 
ECC83 

f 

PCF80 
PCF802 

PCL85 

PL84 

f 

EF80 EF183 
EF184 

PCF801 

PCL86 

PL500 
PL504 

kp, 
g 3 

S 

g' P 

PY88 
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Black &White Picture Tubes 
~"ub+~$ c~'Ima~e en ~Voir et ~ianc 
Schwarz-Weiss-Bildrohren 

Tube 

Size 

(inch) 

Tube Type Face 
Implosion 

Protection 

Def. 

Angle 

(Dias.) 

Neck 

Diameter 

Overall 

Length 

Tube Greatest 

Dimensions 

Useful Screen 

Dimensions 

Useful 

Screen 

Area Base 

~' 

Base 

Designation 

Heater 

Volts 

V 

- 

Current 

mA des. inch inch inch Min. inch Sq.inch 

9 9WP4 Tinted T -Band 90 .787 
8.27 

Max. 

9.021.12 

7.95f.12 

6.261.12 

8.250 

7.188 

5.375 

37 E7- 91 7GR 12.0 75 - 

12 310BFB4A Tinted T-Band 110 1.125 
9.29 

1.28 

12.241.16 

10.871.16 

8.82f.16 

11.500 

10.000 

7.938 

75 B7-208 8HR 6.3 300 

12 310CSB4A Tinted 

Panoramic 

type 

with Lugs 

90 .787 
10.07 

max. 

12.241.12 

10.80f.12 

8.861.12 

11.500 

10.000 

7.938 

75 E7- 91 7GR 6.3 300 

16 400AHB4 Tinted 

Rim-Banded 

with 

Lugs 

114 1.125 
10.43 

f .28 

15.871.16 

13.86f.16 

11.261.16 

14.625 

12.688 

10.000 

119 B7-208 SHR 6.3 300 

17 440LB4 Tinted 

Rim-Banded 

with 

Lugs 

114 1.125 
11.18 

1.28 

17.361.16 

14.761.16 

11.891.16 

16.250 

13.625 

10.625 

141 B7-208 8HR 6.3 300 

19 470UB4 Tinted 

Rim-Banded 

with 

Lugs 

114 1.125 
11.61 

1.28 

18.861.16 

16.54f.16 

13.501.16 

17.562 

15.185 

12.000 

172 B7-208 8HR 6.3 300 

'LO 500TB4 Tinted 

Rim-Banded 

with 

Lugs 

114 1.125 
12.18 

1.32 

19.92f.16 

16.891.16 

13.621.16 

18.625 

15.500 

12.125 

184 B7-208 SHR 6.3 300 

DIMENSIONAL OUTLINE (Unit in inch) 

9WP4 

,Screen Width 
7.188 min 

7.95±0.12~~0 
T-Band 

Small cavity 
cap (JI-21) 

Reference Line 

Base (E7-91) 
3.15±0.24  ~ 

310BFB4A 

Screen Width 
- 10.000 minim _ --10.79±0.12 

-10.87±0.16 ~,~ 

■ 

~' I 
External'  11.38±0.16 
Conductive 1.125+0.043 
Coating ~ 0.032 

310CSB4A 

10.76 Tension band welded 

Screen Width-_ 
10.000 min ''

- -11.44 -
10.929±0.138 

Reference line 

Base JEDEC' No. B7-208' Base 
(Note 3) Jedec No. E7-91 

~+i 

~~ 

.787¢±0,024 

400AHB4 

Screen Width
12.688 min 

14.10 -
~-- -12.a2+o.ls-

13.07 min 

Reference line 

Base (B7-208 

 i 
+0.043.0 0 

125-0.0310 
~i-L 

440LB4 

Screen Width 
13.625 min ~~ 
15.59 

-- - 14.78±0.16 I 
9.09 min-

Reference lin 

Base (B7-208) 

!75±0.12 

125+0}043 
- 0.031 



SOCKET CONNECTION 

Max. 

Anode 

Volts 

kV 

Anode 

Voles 

kV 

Typical Operating Conditions 

Focusing 

Volts 

V 

Grid 
No. 2 
Volts 

V 

Raster Cutoff 

Volts 

V 

14 9 0-300 100 33--52 

14 10 0-400 400 -36---94 

14 10 0-300 300 -30---72 

18 16 0-400 -42--100 

17.5 14 0-400 300 -30--72 

20 16 0-400 400 -36---94 

23 16 0-400 400 -36---94 

470UB4 500TB4 

16.14_0.20 - 16.85±0.20 - 

Screen N'idth _ f 
15.166 min 

- —6.03 - --
- -- 16.S7zU.lti 
- - 15.95 min—
~ - 
.= 

Seal line -~%~~ 1
Reference line  A' 

Base (B7-208) 

t 

~~ 

1.125 
-0.043 ~~1 
-0.031 

_ Screen Width 
15.500 min 

18.03 
—16.89±0.16 

Reference lin 

H H 

8HR 

I 

9WP4 

310CSBA 

440LB4 

500TB4 

310BFB4A 

400AHB4 

470UB4 

Base (B7-208) 

5 



RECEIVING TUBES &PICTURE TUBES FOR BLACK & WHITE TV 

Sound 

IF Amplifier 

E F80/6BX6 

PCF80/9A8 

PFL200/16Y9 

Sound Detector 

Diode 

VHF 

RF Amplifier 

PC900/4HA5 

VHF 

Oscillator-Mixer 

PCF801/8GJ7 

IF Amplifier 

EF183/6EH7 
EF184/6EJ7 

AGC, Sync —Sep. 

Sync —Amplifier 

Noise Suppressor 

ECC82/12AU7A 

PCF80/9A8 

PC F802/9J W8 

PCL84/15DQ8 

PFL200/16Y9 

Vertical 

Oscillator 

PCF80/9A8 

PCL82/16A8 

PCL85/18GV8 

Horizontal 

OSC &AFC 

PCF80/9A8 

PCF802/9J W8 

Vertical 

Output 

PC L82/ 16A8 

PCL85/18GV8 

Horizontal 

Output 

PL36/25E5 

PL500/27GB5 
PL504 

6 



Audio Amplifier 

ECC83/12AX7A 

PCL82/16A8 
PCL86/14GW8 

Audio Output 

PL84/15CW5 

PCL82/16A8 

PCL86/14GW8 

Video Amplifier 

PCL84/15DQ8 
PFL200/ 16Y9 
EL180/12BY7A 

y 
To Deflection 

Yoke 

Dampe r 

PY88/30AE3 

High Voltage 

Rectifier 

DY80/1X2B 
DY87/1S2A 

Speaker 

Picture tube 

--- ~ 
Picture tube I 

310BFB4A 

310C S B4A 
400AHB4 

I 440LB4 

I 470UB4 

I 500T B4 
L__ 

7 



Color Picture Tubes 
~'~..~~~~ ~'!'!!'~'?!2~Q en Couleur 
Farb-Bildrohren 

Tube 

Type 

Face & 

Phosphor 

(Red) 

Implosion 

Protection 

Def. 

Angle 

(Dias.) 

Neck 

Diameter 

Overall 

Length 

Tube 

Greatest 

Dimensions 

deg inch inch inch 

Heater 
Useful Screen Useful 

Dimensions 
Screen 

Area Base 
Base 

Designation Voltage Current 

min. inch sq. inch V mA 

12 12DCP22 

Tinted 

New 

Rare earth 

Rim-Banded 90 
1.437 

f .063 

16 

19 

16DAP22 

Tinted 

New 

Rare-earth 

Tinted 

16CYP22 New 

Rare-earth 

Rim-Banded 90 

Rim-Banded 90 

1.437 

1.063 

1.437 

1.063 

13.78 

1.39 

12.361.12 11.181 

10.981.12 9.645 

8.901.12 7.519 

15.12 

1.39 

15.751.12 14.528 

13.821.12 12.559 

11.221.12 9.503 

15.71 

1.39 

15.751.12 

13.821.12 

11.221.12 

14.528 

12.559 

9.803 

Antiglare Tinted 

490YB22 New Rare-earth Laminated 90 

DIMENSIONAL OUTLINE 

(Unit in inch) 

1.438±0.063 Beae 
JEDEC No. B12-216 

0.63 ,~~ 
Contact Area of 
External Caeductive ~ Internal Rediel-Conrering 
Coating \ Reference Gviy Ca~Pole Piece 

~ line 
3.583R.~~. ~ ~>. _ 2.992}O.I26 

~Ext.ineulating 
costing 
- Tension Band 

r 10.984±0,118 - 

~~ J~ 
B 

,,^ee, 

i06 Lei° p 
..8,°~ as ̀ ar s~ 

yj 

Screen wid~b 
9.645 min--

1.291R 
Blue gun 

Rim-band opening 
- 10.512 min 

Rim band 

1.437 17.76 

1.063 1.39 

Blue -Gun 

Horizontal of 
Screen 

Green -Gun 

19.491.12 17.816 

17.091.12 15.298 

13.78f.12 11.888 

1.85°±1.5°
Plane through center 
line of pin No.2 and 
.tube axis. 

Red -Gun 

Anode Button 

14BE 

70 B12-246 14BH 6.3 900 

117 B12-246 14BE 6.3 900 

117 B12-246 14BH 6.3 900 

171 I B12-246 14BE 6.3 900 

1.438±0.063 

No. 
Element 

No 
Elea, 

1. Heater 7. Grid r 

2. Cathode of Red Gun 9. Grid ; 
3. Grid No. 1 of Red Gun 11. Cathoi 
4. Grid No. 2 of Red Gun 12. Grid 1~ 
5. Grid No. 2 of Green Gun 13. Grid T, 
6. Cathode of Green Gun 14. Heatel 

Base 
JEDEC No. 812-246 

0.354 I 2.853Internal Radial -Converging 
Contact Area of 0.354- Pole Piece 
External Conductive. Gavity Cap JEDEC NO JI-21 

Coating 6.3 ~ - -, 
7.874R 3.503±0.126 

3.032R ~ ° ~~ 
Transparent 
Insulating 
Coating 

35.OR 21.5R O.SR 
'" - -13.819±0.125 --

Major Axis 
Screen Width_ 
12.559 min 

12.OR40.OR~ 1.20R1 Rim Band Opening 
~i.lue Cun,.10.748-.- Vertical 

- i ~ - +0.118. Screen Neight 
- c Iii 30.413.465±0.118 9.803 min 

PP' ` 
~ys~ 

~ o Rim Band Opening 
~a~ 9~ °a~ - Horizontal 
sus ~oP

~, 

12DCP22 16DAP22 



Max. 

Anode 

Volts 

kV 

Typical Operating Conditions 

Anode 

Volts 
Focusing Volts Grid No. 2 

Volts 

Grid No. 1 

Volts 

kV V V V 

zo 16 Ec4 —75.400 175-425 —63---110 

23 18 Ec3 3000-8600 130-800 

23 19 Ec4 —75-400 

—50--~-100 

125-370 —60---135 

25.5 

nent 

23 Ec3 3860^-4600 

Jo. 1 of Green Gun 
[Vo. 3 

Itde of Blue Gun 
1Vo. 1 of Blue Gun 
Jo. 2 of Blue Gun 

.r 

130--370 —50---105 

Horizontal center line 
of screen 

n,ue gun 

Green gun 

Red gun 

B~ttnmview o[ base 

14BH 

Purity Magnet 
Lateral Converging Device 

~~~ Radial Converging Assembly 
1.437±0.063 
External Conductive Coating 

Protective Window 
-- — -11.087±0.197 

—Screen Width 15.196min-

8.5° ±5 °
Plane through center line 

_ of pin ho. 2 & tube axis 

12PCP22 

16CYP22 

Pin Element No. 
1. Heater 
2. Cathode of Red Gun 
3. Grid No. 1 of Red Gun 
4. Grid No. 2 of Red Gun 
5. Grid No. 2 of Green Gun 
6. Cathode of Green Gun 

16DAY22 

490YB22 

Pin Element No. 
7. Grid No. 1 of Green Gun 
9. Grid No. 4 

11. Cathode of Blue Gun 
12. Grid No. 1 of Blue Gun 
13. Grid No. 2 of Blue Gun 
14. Heater 

1.43+0.063~~. ~- ,Base JEDEC No. B12-216 

0.264
1

Cavdueiiverema~ing xtere0264~ 

3.307R 

0 fi3r 
i_ -r 

1.390 

3i  603 
- - Inmrnal Radial -Converging 
`—Pole Piece 

Cavity cap JEDEC No. 3I-21 

3x03-0.126 
t_ 
---Blue Insulaiinq 

Coning 

O.iR 
7.87 — —2L6R 

--- 13.819±0. L'i  
' Slaior .Asi. 

~ Sereen Kidih 
- 1?.559 min 

,~ II~g~OR' 1 .20oY, 

Blue Gun 
^.wn t o.li~ 

I~ - '13A95-u.118 

eN ~ 

0~y~•o 
99

Rim Rand Opening 
Ceniaal 

n HrigL; 
ve.nuS m 

Rim Band Opening 
Hmimntal 

16CYP22 490YB22 

9 



Oscillograph Tubes 
~er~:~~ ~'C~i~c~illnc~rai4he 

Oszillographrohren 

Ratings 

Type 

Application Construction 

Method Max. Dimension 

Focusing 

Method 

Overall 
Deflecting Length 

Method (mm) 

Max. 
Envelope 

Dia. 
(mm) 

Fluorescence Persistence 

Heater 

Voltage 

Er (V) 

Current 

ir(A) 

Anode 
No. 3 

Voltage 
Ebs 

(V) Max. 

Anode 
No. 2 

Voltage 
Eb2 

(V) Max. 

Anode 
No. i 

Voltage 
Ebt 

(V) Max. 

3KP1(F) Observation Flat Face 
Ele. 

Static 

5UP1(F) Observation 

120KB31 

Flat Face 

Observation Rectangular 

Transistor Flat Face 
Spiral Accelerator 

Oscilloscope Blanking Electrode 

150WB31 Observation 

170CB1 
Observation 

Curvetracer 

Ele. 

Static 

Ele. 

Static 

Rectangular 
Flat Face 
Spiral Accelerator 
Metal Back 

Rectangular 

Flat Face ~ 

Spiral Accelerator 

DIMENSIONAL OUTLINE 

(Unit in mm} 

Ele. 

Static 

Ele. 

Static 

Ele. 

Static 
296 76 Green Medium 

Ele. 
385 136 Green Medium 

Static 

Ele. 
350 118 Green Medium 

Static 

Ele. 
434 153 Green Medium 

Static 

Ele. 
429 169 Green Medium 

Static 

3KP1(F) 

3KP1(F) 

6.3 0.6 2500 1000 

6.3 0.6 25(10 1000 

6.3 0.15 6000 2000 1000 

6.3 0.15 7700 2200 1100 

I 6.3 0.6 6000 

0 
Key H 

Duodeul 12—Pin (812-43) 

2600 1000 

5UP1(F) 

~~ 



Application Example 

Grid 
No. 2 

Voltage 
Ecz 

)- (V) Max. 

Grid 
No. 1 

Voltage 
E,1 

(V) Max. 

Deflection Factor 

X•axis 

10-3 Vdc/cmEnz 

Y-axis 

10-3Vdc/cmEnz 

Base 

Cap 

Anode 
No. 3 

Voltage 
Eb3 
(V) 

Anode 
No. 2 

Voltage 
Ebz 
(V) 

Anode 
No. 1 

Voltage 
Ent 
(V) 

Grid 
No. 2 

Voltage 
Ecz 
(V) 

Grid No. 1 Voltage 

for Visual Cut off 

Eco 
(V) 

Min. Useful ' 

(2500) 

(2500) 

Normally 
Negative 
—200 
Max. 

Normally 
Negative 
-200 
Max. 

19.6---26.8 14.920.5 

11.0--15.2 9.1-12.3 

Bll-66 

1000 160---300 (1000) -45 Max. 

2000 320--600 (2000) -90 Max. 

B12-43 

1000 170--320 (1000) -45 Max. 

2000 340--640 (2000) -90 Max. 

2000 

Normally 
Negative 
-200 
Max. 

(2200) 

Normally 
Negative 
-200 
Max. 

18.022.0 8.5--11.5 

(EnslEnz=3) 

Special 

14-pin 

J1-zl 

3000 1000 100-300 1000 -35---65 

10.9--14.0 5.2--6.4 

(En31Enz=3.5) 

Special 

14-pin 

J1-21 

6000 1720 175-515 (1720) -44---70 

(2600) 

Normally 
Negative 
-200 
Max. 

10.714.0 7.3--9.3 

(Eb3IEbz=2) 

96.4±3----! 
F- -Usetnl scenes 

~~X—axis SOMin ~ t 4 T 
1' —axis 64 h1in 

120KB31 

B14-38 

J1-21 

~o 

rA~

3000 

51~±2 

Special 14 -pin 

150W B31 

1500 300500 (1500) 

Small Cauity Cap Deflection 
(JI-21) plate shield 

(Isd) G, p 
NC~~ 

A' 

Specialpin 

P3

0% 
m

~SC 

~ P t Of~ ®D 

NC 0 
~ 

G , z ~~ 

-40---65 

Ti —w T J{  

+i 
1 

Deflection Factor 

Scan. 

(mm) X-axis 

(Vdc/cm) 

Y-axis 

(Vdc/cm) 

19.6-26.8 14.9---20.5 

67 

39.3--53.6 29.9-41.0 

11.0--15.2 9.1~-12.3 

114 

22.0-80.3 18.1 -24.6 ' 

X-axis 80 
18--22 8.5~-11.5 

Y-axis 64 

X-axis 100 
18.7--23.3 8.9~-11.0 

Y-axis 80 

X-axis 100 
16.0--21.0 11.0-14.0 

Y-axis 100 

_144_3 
-- 10±3 '~ - -1SMax 

_`Useful scans 
OOMin--

Small Cavity sap 
~ (JI-21) 

P 

~Diheptal l4-pin (814-38) 

170CB1 

120KB31 150W B31 170CB1 



Vidicons 
vic~~cc~►r~s 
Vidikone 

Type Descriptions 

Dimensions Typical Operation 

U.S.A. 

Equiva-
lent 

Length 

(mm) 

Max. 
Dia. 

(mm) 

Focusing 
Method 

X 

Deflection 
Method 

X 

Face Plate 
Illumination 
(high-light) 

(!x) 

Target 
Voltage 

(V) 

Dark 
Current 

(pA) 

Signal 
Output 
Current 

(~A) 

Center 
Reso- 
lution 

Amplitude 
Response 
at 400 TV 
Lines (/) 

Type featuring very high sensitivity. 10 2040 0.02 0.20 * * 
7735 A For live pick-up in color or black- 159 25.6 M M 5 30--60 0.1 0.27 650 40 7735 A 

and-white TV cameras. 1 35-70 0.2 0.14 

Short type having low power (0.6 

watt) heater. Has very high sensi- * * 
7262 A tivity. For small, compact, tran- 

sistorized cameras. Electrical char-
acteristics similar to type 7735 A. 

130 28.6 M M 5 30--60 0.1 0.27 600 40 7262 A 

A high-resolution version of type 

7735A having separate mesh and 
10 20-40 0.02 0.2 ❑ ❑ 

8507 
wall electrodes. For live pick-up in 

159 28.6 M M 5 30---60 0.1 0.27 750800 50 8507 

black-and-white TV cameras. 
1 35--70 0.2 0.14 

Mesh separate and short type having 
low power heater. Has very high 

M 7075 sensitivity. For small compact tran- 
sistorized cameras. 

100 19.6 M M 15 10--40 0.02 0.2 700 45 

* Grid No. 3 & No. 4 voltage (focusing voltage)=250--300V 
X M : Magnetic. S : Electrostatic 

❑ Grid No. 4voltage=345-510V, Grid No. 3 voltage (focusing voltage).=230--300 V 

f 

7735A 

Z 

7262A 8507 M7075 



Photo Tube & Photomultipliers 
Photr~a T~k~e et Phatom~.a~+~snli~rateurs 

Photozelle and Photovervielfaltiger 

Type Description Feature 

Maximum Ratings 

Overall Voltage Anode Current 

PV 52 
Z" End-on S20, Vacuum 

Photo Tube 

High Red-response High 

Quantum Yield 
250 Vdc 3pAdc 

PM 55 
2" End-on 520, 10 Stage 

Photomultiplier 

Low Dark Current High 

Quantum Yield 
1800 Vdc 300 /~Adc 

MS-9 S 
Side-on S4, 9 Stage 

Photomultiplier 

Small Size, High Current 

Amplification 
1250 Vdc 1 mAdc 

Y NC 

NC _ 7 ~8 ;~1 NC 

JEDEC No. B14-38 Diheptal 14 Pin 
PV52 

PV52 

DY, DY8
D Y6 A Q _ D Y9 

JEDEC No. B14-38 Diheptal 14 Pin 
PM55 

Characteristics 

Cathode Sensitivity Anode Sensitivity 

120 pA/]m 

120 µA/lm 

50 A/hn 

40 ~A/hn 80 A,!Im 

DYs

Direction of Light 

JEDEC No. Bll-88 
Small-Shell Submagnal 11 Pin 

MS-9S 

JIS 9S 

13 



Germanium Transistors 

Transistors Germanium 

Germanium- Transistoren 

Type 
No. Usage 

Maximum Ratings (Ta=25°C) Electrical 

Vcao 

(V) 

VEBO 

(V) 

Ic 

(mA) 

Pc 

(mW) 

Tl 

(°C) 

*VCE8 
4V(ER 

(V) 

ICBO 

Min. 

hFE *hre Saturadoa Voltage fT 

Max. 

(~A) 

Cond. Condition 
Max.  

VCE 

(V) 

VCE 
(sat) 
Typ. 
Max. 
(V) 

VHE 
Typ. 
4Max. 
(V) 

Condition 

Min. 

(MHz) 

Typ. 

(MHz 

VCB 

(V) 

IO 
*IE 
(mA) 

to ~ IH 

(mA) (mA) 

2SA49 

Radio & 
Television 
Use 

IF Amp. -18 -12 - 5 

- 5 

- 5 

- 10 

- 10 

60 75 

75 

- 10 -18 *11 

* 9 

* 20 -6 * 1 

2SA52 Conv., Mix., Osc. -18 

-18 

-12 

-12 

60 - 10 -18 * 19 -6 * 1 

2SA53 IF Amp. 60 

55 

75 

85 

85 

85 

- 10 -18 *5 * 13 -6 * 1 

2SA470 SW Conv. -18 -0.5 - 10 -18 *40 *350 -6 * 1 ZO 35 

2SA471 FM IF Amp. -18 -0.5 55 - 10 -18 *20 

*20 

*20 

*20 

*45 

*80 

*350 

*350 

-6 * 1 35 

2SA472 HF Amp. -18 -0.5 - 10 55 

55 

- 10 -18 -6 * 1 30 

2SA517 HF Amp. -18 -0.5 

-0.5 

-12 

-12 

- 10 85 

85 

75 

75 

- 10 -18 

-18 

-12 

*350 -6 * 1 *40 *55 

2SA518 HF Amp. -18 - 10 55 

80 

150 

- 10 *350 -6 * 1 *35 *45 

2SB44 LF Amp. -30 

-30 

- 50 - 10 *115 

.~ 

-6 * 1 *0.2 

2SB54 Medium Power Amp. -150 - 14 -30 -6 * 1 1 

2SB56 Medium Power Am.p -30 -12 -150 

- 40 

150 

60 

75 - 14 -30 40 200 -1 - 50 1 

2SB257 Low Noise Amp. -18 -12 75 

75 

- 3 -12 *rte *200 -6 

-0.5 

-0.5 

0 

* 1 *5 

2SB364 Low Voltage Power Amp. -20 -12 -400 150 - 14 -20 60 150 

90 

180 

*100 *1 

2SB365 Low Voltage Power Amp. -20 -12 -400 150 75 - 14 

- 14 

-20 

-12 

-12 

35 

40 

*100 *1 

2SB415 Power Amp. -32 - 6 -lA 200 

30W 

85 *300 *1 

2SB425 High Power Amp. -60 -12 -7A 85 -160 30 200 

200 

-1.5 -lA *0.4 

2SB426 High Power Amp. -32 -12 -7A 30W 

150 

150 

85 -160 -12 30 -1.5 -lA *0.4 

2SB439 Low Noise Audio Amp. -30 -12 -150 75 -14 1-12 *70 *270 -6 * 1 *2 

2SB440 Low Noise Audio Amp. -30 -12 -150 75 - 14 -12 *70 

30 

*270 

250 

-6 

-1 

-1 

* 1 

-500 

* 2 

*0.9 2SB462 Medium Power Amp. 

Medium Power Amp. 

-60 -12 -2A 6W 85 I - 70 -12 

2SB463 -32 -12 

-12 

- 2 

-2A 

- 24 

-400 

6W 

55 

125 

85 

75 

85 

- 70 

3 

8 

S 

-12 30 250 -500 *0.9 

2SA50 

Communi• 
cations and 
Industrial Use 

High Speed Switching -18 *-1S -12 30 

30 

30 

150 

150 

-1 - 24 -0.1 -0.26 - 24 - 1 * 9 *14 

2SA478 High Speed Switching -40 *-40 -12 

-12 

-1 -400 -0.3 -0.8 -400 -100 

- 50 

*25 

*25 

*40 

2SA479 High Speed Switching -40 - 2 -2~ 125 85 *-40 150 

*200 

-1 

-6 

-200 

* 1 

~-0.5 ~-1.2 -200 *40 

2SA538 High Speed Switching -25 

-35 

-12 

-12 

- 50 120 75 *-18 - 50 -25 *20 -0.09 -0.45 - 50 - 5 * 3 * g 

2SB201 Medium Speed Switching -400 250 85 4-35 - 30 -12 37 300 -1 -150 -0.1 -0.35 -150 - 15 *0.2 *0.5 

2SB291 LF Amp. -30 -12 -150 150 75 ~-25 - 10 -12 * 210 -6 * 1 *1 

DIIVeENS10NAL OUTLINE 
(Unit in mm) 

JEDEC Type TO-1 

1. Emitter 
2. Base 
3. Collector 

13.OR 

s5.o~ Max 

30.2 ±o.m 

16.85 +o.zs 
Y 

-o.zo 

40.0 Max 

~-4 0~ +0. ox 
-0.15 

JEDEC Type TO-3 

1. Emitter 
2. Base 
Collector (case) 

14 



Characteriatica 

*fab rbb~ Cob Switching Time 

Similarity Outline Type No. Condition 

Typ. 

(f2) 

Max. 

(4) 

Condition 

Min. 

(pF) 

~ 

Typ. 

(pF) 

Max. 

(pF) 

Cond. 
tr 

*ton 
Typ' (aS) 

tats 

Typ' (~S) 

tt 

Typ' (pS) 

~ 
Vcs 

*Vca 
(V) 

IE 
*1c 

(mA) 

VcE 

(V) 

Ic 

(mA) 

f 

(MHz) 

Vcs 

(V) 

90 160 -6 1 30 7.5 10.5 12.5 -6 OC44, OC613, SFT308 TO-1 2SA49 

• 

-6 

80 

90 

160 

160 

-6 

-6 

1 30 10.5 -6 OC44, OC613, SFT308 TO-1 

TO-1 

2SA52 

2SA53 1 30 7.5 10.5 12.5 -6 OC45, OC612, SFT307 

1 40 120 -6 1 50 2.0 3.5 -6 AF126, AF127, AF134, AF135, AF136 TO-1 2SA470 

-6 1 30 120 -6 1 50 2.0 3.5 -6 AF126, AF127, AF134, AF135, AF136 TO-1 

TO-1 

2SA471 

2SA472 -6 1 45 120 -6 1 50 2.0 3.5 -6 AF126, AF127, AF134, AF135, AF136 

*-3 0.5 50 120 -6 1 OC170, OC171, SFT317, AF134 TO-1 2SA517 

*-3 

*-6 

0.5 45 120 -6 1 50 1.6 3.5 -6 OC170, OC171, SFT317, AF134 TO-1 

TO-1 

2SA518 

2SB44 1 

-6 

30 -6 OC71, OC75 

-6 1 120 1 6 35 -6 OC305 TO-1 2SB54 

-6 1 120 -6 1 6 35 -6 TF65 TO-1 2SB56 

2SB257 *-6 1 13 -6 TO-1 

*-6 1 AC132, OC74 TO-1 2SB364 

*-6 1 AC132 TO-1 2SB365 

-1 

-1.5 

100 

*500 

AC128, OC74 TO-1 ZSB415 

ASZl6, AD138 TO-3 2SB425 

-1.5 *500 AD149, AD138 TO-3 2SB426 

*-6 

*-6 

1 30 -6 AC125, AC126 TO-1 2SB439 

1 30 -6 AC125, AC126 TO-1 2SB440 

-1 

*-1 

*-6 

100 ASZl6, AD139 TO-66 2SB462 

100 AD139 TO-66 2SB463 

1 100 -6 l E 6 10 -6 0.6 0.5 0.4 AF125, AF134 TO-1 2SA50 

*-6 1 3 6 -6 0.085 0.085 0.25 TO-1 2SA478 

*-6 

*-6 

1 

1 

3 6 -6 0.03 0.2 0.05 ACY23, ACY32 TO-1 2SA479 

12 20 -6 *0.40 0.35 0.50 AF125, AF134 TO-1 2SA538 

*-1 100 0.6 5.0 0.7 ACY32, ACY23 TO-5 2SB201 

-6 1 35 -6 ACY32, ACY23 TO-5 2SB291 

r 

~15.7'~
ax

Max 
12.5 

U 75 ~ o~ 

JEDEC Type TO-66 

1. Base 

2. Emitter 

Collector (case) 

¢9.39 ~ 
M ax 

.9 ~~ 

1 

JEDEC Type TO-5 

1. Emitter 
2. Base 

3. Collector 

15 



Diodes 

Diodene 

Typ. Structure 

Maximum Ratings (Ta =25°C) 

Outline 
IF 

(mA) 

Characteristics 

Vj 

S 
VF 
(V) 

Electrical 

IR Max. 
(pA) 

(Ta=25°C) 

VV) 
IFM 

(mA) 
Ip 

(mA) 
Isa ge 
(mA) 

Tstg
(°C) (pF) ) (%) (us) 

1N60 Ge Video FM 
Point Contact Detector 35* 150 50 500 —55^-75 1-3D Min.4 1.0 75 10 0.8 Min. 55 (f=40MHZ) 

1S34 Ge Detector Point Contact 75 90 30 300 —55--75 1-3D Min.4 1.0 350 50 0.8 

1S73A Ge 
Gold Bond 

High Speed 
Switching 30 360 120 600 —55--75 1-3G 100 Max. 1.0 55 10 Max. 0.8 6 0.9 

1S1237 
Si Phase 

Diffused Junction Detector 300 30 i 10 500 —55--125 1-7B Min.4 2.0 3 300 1.8 

1S1238 
Si Phase 

Diffused Junction Detector 500 30 10 500 —55--125 1-7B Min. 4 2.0 3 500 1.8 

1S1585 
Si 

Epitaxial Planar 
High Speed 

Switching 90 480 150 700 —65--175 1-2F 100 Max. 1.0 0.5 80 Max. 2 2 (ns) 

1S1586 
Si 

Epitaxial Planar 
High Speed 

Switching 55 480 150 700 —65--175 1-2F 100 Max. 1.0 0.5 50 Max. 2 2 (ns) 

1S1587 
Si 

Epitaxial Planar 
High Speed 

Switching 55 400 130 600 —65--175 1-2F 100 Max. 1.2 0.5 50 Max. 2 2 (ns) 

1S1588 
Si 

Epitaxial Planar 
High Speed 35 Switching 360 120 500 —65--175 1-2F 100 Max. 1.3 0.5 30 Max. 3 4 (ns) 

OUTLINE (Unit in mm) 

o.s~ 
Coated Purtiun 

-~olariry Indication Mark 
3.1~ Max 

1N60 1S34 1S73A 1S1237 151238 

151585 

1S1586 

1S1587 

1S1588 

16 



Damper Diodes 

DarTnpfer-Dioden 

Typ. Structure 

Maximum Ratings (Ta=25°C) 

VRM 
(V) 

Surge Voltage 
(V) 

IF (Peak) 

(A) 

1 Cycle Peak 
Surge Curreat 

(A) 

T~ 

(°C) 

1S1465 Ge 200 250 10 30* 75 

151720/R Si 250 20 60** 150 

Outline 

Tstg

Electrical Characteristics 

VF (V) IR (mA) 

Max. IF (A) Max. VR (V) 

Note 

—55-85 1-13A 0.75 5 55 150 * 50Hz Sine Half Wave 

—40--150 1.0 3 1.0 

Variable Capacitance Diodes 
p►iocies ~ \lariation de Capacite 
Kapazitatsdioden 

250 ** Ta=50°C, 50Hz Sine Half Wave 

Typ. Structure Service 

Max. Ratings 

Outline 

Electrical Characteristics (Ta=25°C) 

Note Continuous 
Inverse 
Voltage 
(v) 

Operating 
Temp. 

(°C) 

IR 
Max. 
(~A) 

Cond. C ((a~ VR=10 V) Q (C~ VR=10 V) 

VR (V) Min.(pF) Typ.(pF) Max.(pF) Min. Typ. f (MHC) 

Si 
1549 Epitaxial A.F.C. 20 —55-150 1-3 1.5 20 18 28 SO 20 

Planar 

Si 
1S1658 Epitaxial A.F.C. 20 —55--150 1-3 0.5 20 20* 32* 45* 40 100 50 * VR=4V 

Planar 

Ol,lTLINE (lJnit in mm) 

15.7 Ma 
Max 

12.5 

JEDEC Type TO-66 
1. Anode 
2. Cathode (case) 

1S1465 

8.64 to.zs 

1S1720R 
1S1720 

1549 
1S1658 

~7 



Rectifiers 
~ ~~~~ ~,~ 

Gleichrichter 

Type 

Maximum Ratings 

Outline 

Electrical Characteristics 

Note V RM 
(V) 

C~ 
Ti=150°C 

AC Input 
Voltage (V) 

8 
Vj=150°C 

(A) 
8 

Tp=120°C 

1 Cycle 
Peak Surge 

Current 
(A) 

Tstg 

(C°) 

Forward Voltage Drop Reverce Current 

Max. (V) IF (A) Max (mA) VR (V) 

1N3193 200* 0.75** 45*** —65--100 3-6B 1.2 0.5 0.4 200 

1N3194 400* 0.75** 45*** —65--100 3-6B 1.2 0.5 0.4 400 * T1=175°C 

1N3195 600* 0.75** 45*** —65--100 3-6B 1.2 0.5 0.4 600 ** Ta=75°C 

1S1640,~R 100 15 250*** —20--150 3-9A 
3-9C 1.2 22 1.5 100 ***. Ta=25°C, 50Hz Sine Wave 

1S1641/R 100 22 350*** —20-150 3-9A 
3-9C 1.2 35 1.5 100 

OUTLINE (Unit in mm) 

to.~ 
8.64¢-~ 

QUALITY SINCE 1875 

1N3193 
1N3194 
1N3195 

C 

0 

N 

m 
ai ~ 

~y
r 

yN 

O 

1.3~ ±0.1 

} C .-~ 

~ ~_ 

~ ~ 

1S1640, 1S1640R 
1S1641, 1S1641R 

TOKYO SHIBAURA ELECTRIC CO., LTD. 
Consumer Goods Export Division : 2, 5 Chome, Ginza-Nishi, Chuo-ku, Tokyo, Japan 
Cable: TOSHIBA TOKYO Telex No.: 4681 TOSHIBA 

■ This catalog is subject to alterations without notice. aar~e}
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