




Electron Tube Plant in Kyoto 



With this catalog we wish to introduce our contribution to the "Benefits from 

Electronics for Everyone. " And this, of course, means we wish to offer our 

customers act ive electronic components of high quality and performance. 

The catalog you have before you is th e fourth edition covering our electronic 

components. It contains the most up-to-date description of all our products. 

We have tried to present the information you need to understand what we have 

to offer in the field of active electronic components. Please feel free to address 

any inquiries you may have to our sales offices, representatives or distributors. 

As always, Matsushita Electronics Corporation wishes to offer you still better 

service to satisfy your quality and performance requirements. 
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6AQ8 

6AR5 

6AV6 

6BE6 

6BM8 

6X4 

12AV6 

12BA6 

12BE6 

12DT8 

17EW8 

30A5 

30M -P27 

3SC5 

3SW4 

SOBM8 

SOC5 

50EH5 

SOH-B26 

5AR4 

6AU6 

6AU6A 

6BQ5 

6CA4 

SCA7 

12AU6 

12AU7 

12AX7 

12AX7A 

7189 

PF86 

6360 

52001 

Page 

167 

167 

167 

167 

167 

167 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

171 

171 

171 

171 

171 

171 

171 

171 

171 

171 

171 

171 

171 

171 
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NUMERIC DISPLAY PANEL (FLANDIPAK*) 

I 
I 

I 
Type No. 

I 
Page Type No. Page Type No. Page Type No. 

I 
Page 

I I 

C0801 I 175 C0802 I 175 COl201 175 i 
-- .. -r----

I 

(VIDICONS) 

Type No. Page Type No. Page I Type No. Page Type No. Page 

20PEI.I 177 20PEI3A -~ 20PEI4 177 54071 177 

7262A 177 7735A 177 8507 177 8541 177 

54070 177 177 

(SILICON VIDICONS) 

Type No. Page Type No. Page Type No. Page Type No. Page 

-
20PEI5 179 25PEI4 179 

(PLUMBICON*) 

Type No. Page Type No. Page Type No. Page Type No. Page 

--
XQI020 181 XQI020L 181 XQI020R 181 XQI020G 181 

XQI020B 181 XQI025L 181 XQI025R 181 

I 
XQI022 -~8H XQI070 183 XQI070L 183 XQI070R 183 XQI070G 183 

XQI070B 183 XQI071 183 XQI071L 183 XQI071R 183 

XQI071G 183 XQI070B 183 XQI072 183 XQI080 185 

XQI080L 185 XQI080R 185 XQI080G 185 XQ1080B' 
---I. 

(MAGNETRONS) 
-- -

Type No. Page Type No. Page Type No. Page Type No. Page 

-
2M66 187 2M77 187 2M78A 187 2M88 187 

I 
-

2MI77A 187 2MI78A 187 2M53-M 187 2M75-M 187 
t--

T 
-

2MI75 187 
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ISEMICONDUCTORSI 



I TYPE INDEX OF TRANSISTORS 

Type No_ Structure 

o ., 
! -
::I 

OQ 

:z 
? 

2SA I 00 Ge PNP 0 T-5 

2SA 101 Ge PNP 0 T-5 

2SAI02 GePNPD T-5 
---t-

2SA I 03 Ge PNP 0 T-5 

2SA I 04 Ge PNP 0 T-5 

2SA34 I Ge PNP A T-6 
- -+-

2SA342 Ge PNP A T-6 

2SA546 Si PNP EP T-12 

2SA546A Si PNP EP T-12 

2SA547 Si PNP EP T-14 

2SA547A Si PNP EP T-14 

2SA550 Si PNP EP T-9 

2SA550A Si PNP EP T-9 

2SA564 Si PNP EP T-24 

2SA564A Si PNP EP T -2 4 

2SA637 . Si PNP TP T -9 
1------+ 

2SA666 Si PNP EP T-2 4 

2SA666A Si PNP EP T-2 4 

2SA683 Si PNP EP T -2 5 

2SA684 Si PNP EP T -25 

2SA685 Si PNP TP T-24 

2SA699 Si PNP EP T-30 

2SA699A Si PNP EP T -30 

2SA719 Si PNP EP T -2 4 

2SA720 Si PNP EP T-24 

2SA 72 I Si PNP EP T -24 

2SA722 Si PNP EP T -24 

2SA730 Si PNP EP T-26 

2SA 73 I Si PNP EP T -26 

2SA748 Si PNP EP T-3 1 

2SA7 49 

2SA75 I 

2SA752 

Si PNP EP T-24 

Si PNP EP T-27 

Si PNP EP T-27 

2SA564 

UHF 

T V T 

+ + + 

+ + 

+ + + 

.. + 

,. 
+ 

+ 

+ 

+ 

+-

~ 

+ 

v H F H F 

V F M S W MW·LW 

UHF VHF HF 
RF Caw IF RF Conv RF Conv IF 

• 
+ 

• • 
• • • • + ~ ~ 

• • • • • 
+ -- t- + - t ,. ,. 

• • +- +---+- + + 

• • 

+ 

+ t t ,. 
+ 

+ ~ ~ + 

r r ~ 

+ ~ 

+ 

t 

2SA699A 

+ 

< c: 
(1) 

o 

+ 

A 

r 
0 ' ::; 
:z 
o 
iii­
(1) 

l> 
3 
-0 

F 

• • 
• • 
• • 
• • 

• • 
• • 

+ 

• • 
• • 

+ + 

.. 
• 

+ t 

• + 
• • + 

• • 

• 
• 

• • 
• • 

• 
• 

• • 
• • 

+ 

+ 

+ 

26 

26 

26 

26 

26 

26 

26 

14 

14 

14 

14 

12 

12 

12 

12 

• 12 

12 

12 

14 

14 

• 12 

14 

14 

14 

14 

12 

12 

14 

14 

• 14 

• • + + 

• • 

2SA748 

• 12 

14 

14 
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UHF V H F 
UHF !VHF / HF 

H F A F 0 Power , 
'" (f) 

Type No. 
~. 

S MW· LW ~ -0 
Structure ::l T V T V F M W r '" OQ 0 0 n OQ 

< ::;: » :::T <1> c: s· z 
Mi x Mix UHF VHF HF a: 3 -S 0 '" :z OQ 

Amp RF IF RF Conv IF RF Conv RF Conv IF 0 0 "0 ~ Osc Osc Vi 

'" 
25A766 Si PNP DM T·2l • • 19 

25A777 Si PNP EP T·25 • 19 

25A794 Si PNP EP T35 • 19 

25A795 Si PNP P T34 • 19 

25A838 Si PNP EP T 24 • • • • • • • • 17 

258126 Ge PNP A T·16 • 33 

258126A Ge PNP A T·16 • 33 

258127 Ge PNP A T·16 • 33 

258127A Ge PNP A T·16 • 33 

258128 Ge PNP A T· 16 • 33 

258128A Ge PNP A T·16 • 33 

258170 Ge PNP A T·2 • 31 

258171 Ge PNP A T·2 • 31 

258172 Ge PNP A T·2 • 33 

258173 Ge PNP A T·2 • • 31 

258175 Ge PNP A T·2 • 31 

258176 Ge PNP A T·2 • 33 

258177 Ge PNP A T·2 • 33 

258178 Ge PNP A T·4 • 33 

258178A Ge PNP A T·4 • 33 

258324 Ge PNP A T·3 • 33 

258345 Ge PNP A T·3 • 31 

258346 Ge PNP A T·3 • 31 

258347 Ge PNP A T·3 • • 31 

258348 Ge PNPA T·3 • • 31 

258371 Ge PNP A T· 3 • 33 

258449 Ge PNP A T·16 • 33 

258473 Ge PNP A no • 33 

258475 Ge PNP A T·3 • 33 

258476 Ge PNPA T·12 • 33 

258481 Ge PNPA no • 33 

258493 Ge PNPA T·15 • 33 

a 

25A766 25A795 258345 

9 



UHF I v H F !UHFIVHF / HF H F I A F I en 0 Power , .. 
" ! . I -~- ~ r ;;: .. 

Type No. Structure ::l T V T V F M S W MW· LW 0 n .. .. 0 ~ C1> 

-t- T ------+ I I lJHF VHF I HF I 
I < ~ :l> Z c: c: ::l 

I ? A Mi~ I RF I,MiX IF 
z 3 -0 OQ 

RF Conv IF r RF Conv RF Con v IF <t> 0 -0 ~ 0 
rT'4J Osc Osc I I 

(ii . 

I <t> 

258512 5i f'I'tD EM T-32 
! 

I • 19 
- -

\ 

-;- -+------t- ~ ~ ~ ~ ~~ ~ ~ ~ 

258512A Si PNP EM T-32 • 19 
-- + t- + t t t ~ t -----+--T t- ~~ -

258513 5i PNP EM T-33 

f 
+ • 19 

-

ti 
t- o· - -I- ~ ~ ~ oj. t ~ T + -

258513A 5i PNP EM T-33 j .L t -1- . -
19 

- f-- - +- ~ --l-- f ~ ~ -+----i- t- +- +- - I- -
258532 5i PNP EM Tl9 I • 19 

- I- ~ t- +-----r ---+--t- t- t- ~ .- l- t- --+- +-
25C98 5i NPN EP T-9 • 17 

- - - .---,.- t- -+- ~ l- ~ .- -+-------t-- ~ ~- + , I 

25C99 5i NPN EP T-9 

~ 
• 17 

-- - I- -t-- + t- ~ - t I I +- oj. t- t- o ----r----+ , I 
25C316 5i NPN P T·9 • • 17 

- - t- - .- t- t- +-
1 t -t ~ ~ 0 , 0 ~ oj. t- + ~ -

25C456 5i NPN EP Tl1 • 25 
-- - r- t • -T-. +-- + I I I I 

25C477 5i NPN EP T-6 • • • 17 
- - r-- I +-- --+ --+-- 0 

0 t- ----r-- - l- +--+- + t- -
25C478 5i NPN EP T-9 • 25 

~ t- I 0 

~ __ t-
o -~- + 

25C526 5i NPN EM Tl2 • 19 
- t- t- o , - , t- --

25C538 5i NPN EP T-9 , • 17 

25C538A 5i NPN EP T·9 
, 

• 

I • 17 , 
I 

f-- - - -. -

+--t I I 
25C539 5i NPN EP T-9 , ,. • I 17 ---- - I- 0 ~ l- I I I · 25C562 5i NPN P T-7 • , 17 
----.-

I 25C563 5i NPN EP T-7 • • i 17 
t-

+ 
25C563A 5i NPN EP T-7 • I 17 

t-- --- .-I-- -I-- -- -- --- - t - i --
25C57 I 5i NPN EP Tl2 • I 25 

I- - 1--- .-
25C572 5i NPN EP T·23 • 25 

I- ----- --+- 0 I I I 
25C573 5i NPN EP T·23 • 25 

0 

25C582 5i NPN TM T-21 

+ 
I • 19 

- - t--
25C583 5i NPN EP T-6 • 17 

I- - - t- -- I-- I -
25C585 5i NPN EP T-22 • 25 

- I-- - - r---t- i 0 

25C644 5i NPN EP T·24 • • 17 - + --t t- .+--- _. 
25C645 5i NPN EP TlO 

-~~ 
• • • -i • • • • • 17 

- r --- t- - ..l-

T 
+- -

25C647 5i NPN TM Tl6 • 19 
I- 0 

~t 
2SC696 5i NPN EP Tl2 • • • 19 

- ~ - - --
2SC696A 5i NPN EP T·12 • • • 19 

- t- - +--- --t- -
2SC697 5i NPN EP Tl4 I · t • 19 

+ - + +- + - -
2SC697A 5i NPN EP T·14 I • • 19 , I 

2SC73 I Si NPN EP T·13 I • 25 

2SC76 I 5i NPN P T·6 • • I • 17 

2S8S12A 2SCS38A 2SC644 

10 



UHF V H F 
UHF /VHF / HF H F A F 

0 Power (f) 
0; 

~ "'0 

Type No. Structure ;;. T V T V F M S W M/V . LW r '" ::J 0 
() 00 

0 :r 
00 

con~ IF 

< ::; » :; (1) 

UHF 
c 

:z Mi Mix VHF HF c: z 3 -8" OQ 

0 Am RF IF RF COlli IF RF Can RF (1) 
0 "0 

~ Osc Osc 
0 iii ' 

(1) 

2SC762 Si NPN P T·6 • • • 17 

2SC82 I Si NPN EP T·13 • 25 

2SC822 Si NPN EP T·1 3 • 25 

2SC828 Si NPN EP T·24 • 17 

2SC828A Si NPN EP T·24 • 17 

2SC829 Si NPN EP T·24 • • • • • • • • 17 

2SC840 Si NPN TM T·2 1 • 19 
- -

2SC840A Si NPN TM T·2 1 • 19 

2SC901 Si NPN TM T·16 • 21 

2SC90lA Si NPN TM T·16 • 21 

2SC947 Si NPN P T·6 • • 17 
-

2SC948 Si NPN P T·6 • 17 

2SCI012 Si NPN TP T·12 • 17 

2SCI012A Si NPN TP T·12 • 17 

2SCI033 Si NPN TP T·9 • 17 

2SCI033A Si NPN TP T·9 • 17 

2SCI047 Si NPN EP T·24 • • 17 

2SCI073 Si NPN EP T·28 • 25 

2SCI074 Si NPN EP T·28 • 25 

2SCI075 Si NPN EP T·28 • 25 

2SC I 076 Si NPN EP T·28 • 25 

2SCI190 Si NPN EP T·28 • 25 

2SCI191 Si NPN EP T·29 • 25 

2SCI192 Si NPN EP T·29 • 25 -
2SCI215 Si NPN EP T·24 • • 17 

2SCI226 Si NPN EP T·30 • 21 

2SCI226A Si NPN EP T·30 • 21 

2SC I 303 Si NPN EP T· 13 • 25 

2SCI317 Si NPN EP T·24 • • 21 

2SCI318 Si NPN EP T·24 • • 21 

2SCI326 Si NPN EP T· 12 • 25 
-

2SCI327 Si NPN EP T· 24 • 17 

2SC I 328 Si NPN EP T·24 • 17 

l 

2SC762 2SCI 190 2SCI327 

11 



UHF V H F 
UHF/ vHF/ HF 

H F A F 
'" 

Power 
(j) 

Type No. 
0> ;f. "ll 

Structure :!:. T V T V F M S W MW 'LW r ;:; 0> 
:> 0 0 :!. (JQ 

OQ 

A I Mix IF I RF i con~ 
< ::;: :> c: :::> '" UHF VHF HF a: z Mix (1) z 3 U "" 0 RF IF RF Con~ RF Conv IF 0 0 "0 !". mROsc Osc Vi · 

C1> 

25C I 346 Si NPN EP T·26 I I • • 21 

25CI347 Si NPN EP T·26 -+- ;t • • 21 
f- t- t -j. 

25CI354 Si NPN EP T·29 -;i. 
25 r---- -

25CI359 Si NPN EP T·24 I • • • • • • 17 
r-- ~ . ~ 

25C I 360 Si NPN EP T·25 • 17 

r 
--+ r • I • 

25CI383 Si NPN EP T·25 21 
t 

I 
~ +--

25CI384 Si NPN EP T·25 

t 
! • • I 21 

1------ - l- t ~ ~ ~ + f-

25CI398 Si NPN EP T·31 I t.. ~ 1 ~ · 1 1 21 
- r---- + ~ ~ ~ + 

25CI405 Si NPN EP T·36 • -l-
! 

~ + ~ ~ ~ ~ + .J..- -+- + -+ 
25C I 406 Si NPN EP T·27 

t t 
r • • 21 

t ~ t t- I 
I 1 

, 
25CI407 Si NPN EP T·27 • • 21 

+ -,--t t t t +- T -+-- -j 
25CI446 Si NPN TP T·32 • r 21 

I-- - - t I--r-- t ~ t + + + o---r-- -
25CI450 Si NPN DM T·21 

, I , • • 21 
- - + ~ 

25CI501 Si NPN TP T·34 I 1 • 21 
+ 

25CI509 Si NPN EP T·25 • 21 

25CI518 Si NPN EP T·25 • 21 
l- I 

25CI547 Si NPN P T·6 • • • • 17 

25CI550 Si NPN TP T·34 • I 21 

25CI565 Si NPN P T·34 • 21 

25CI566 Si NPN TP T·35 • J 21 
j--- I- ~-

25CI567 Si NPN EP T·35 • I 21 
- - t-~- - t-

25CI568 Si NPN EP T 35 • 21 - t-- j-- -- t-
25CI573 Si NPN TP T25 • • 17 

25CI620 Si NPN EP 1-36 • 25 - 1- - ----- t-- t-- -~ 

250189 Si NPN TM T·16 +-- • 21 
-I---- -- t--

250189A Si NPN TM T·16 I • 21 , 
-- ,~- --- --

r r-t- t-
250198 Si NPN TM T16 • 21 

f--
250199 Si NPN PM T16 

1 • 
2 1 

250200 Si NPN PM T·17 
1 • 21 

250200A Si NPN PM T·17 • 21 

250226 Si NPN TM T21 . ' 21 -
I • 250226A Si NPN TM T21 t- X 1 21 

2502268 Si NPN TM T21 • 21 

2SCI383 2SCI550 2S0226A 

12 



13 

UHF V H F 
UHF /VHF / HF 

H F A F 
0 Power 

(fJ , 
'" ~ " Type No. Structure ~ . T V T V F M S W MW· LW I r '" ::l 0 ...... n OQ 

< :T <1> OQ =; » c 5 ' 

A l lMiX Mix UHF VHF HF a: z 3 B "" Z <t> 
? mp

Osc 
RF IF RF Coov IF RF Coov RF Conv IF 0 0 "0 ~ 

Osc Vi ' 
<t> 

250246 Si NPN PM TI7 I I • 21 

250299 Si NPN PM T·17 
I I • 21 

250300 Si NPN PM T· 17 I ""I • 23 
- f-- --t ---

250312 Si NPN TM T· 17 I I I • 23 
~ ~ 

250317 Si NPN TJ T·32 

~~ 
I • 23 

~-- - I--- - '-r--250317A Si NPN TJ T·32 I • 23 

250318 Si NPN TJ T·33 I 
· 1 23 

1-----f--- - T--+- ~ .. 
250318A Si NPN TJ T·33 I • 23 .- - I- + + + +- ---+-- --+---
250319 Si NPN DJ T· 18 

-
250321 Si NPN TM T·16 
~- -

250324 Si NPN TM T·21 
l-

250334 Si NPN DJ T·16 
1--- - + 

250350 Si N"N PM T·19 
1------- - I- + 

250352 Ge NPN A T·3 
f---- -

250365 Si NPN TM T·32 
t- - -

250365A Si NPN TM T·32 
t--- -- l- +-

250366 Si NPN TM T·33 
-- - - 4- + 
250366A Si NPN TM T·33 

f- - - t + 
250367 Ge NPN A T·3 

- l- I + 
250379 Si NPN EM T·19 

t- - - - t--
250380 Si NPN PM T·19 

- +- + 
250389 Si NPN TJ T·32 

-
250389A Si NPN TJ T·32 
- - +-

250390 Si NPN TJ T·33 

250390A Si NPN TJ T·33 

250418 Si NPN TM T· 19 

A ; Al l oy D ; Drift 

AD ; Alloy Diffused DJ ; Diffused Junction 

DM; Doubl e Diffused Mesa 

250321 

I . 23 
t + + ~ +- t t '--

f 

+.l-- t-.; ~~ I r t- ~ I -t-----.l • 2
3 

t + ~ 1 ~Ir-· t 23 
+- + + I- ~ 

-+ L j I • 23 
-+- + +-- +- ~ + ~ ~ ~-<-

+-- • 33 

t i t + t t t- t- -+ • 23 
t t t ~ +- - r-- j--------1-

• 23 
I- ...,- - t r t . +- t---

I • 23 
+ + + t +- r +- ---+ ~ -'-- +-

-I- • 23 

t T 

t 1 t t-t , 
I • 33 

I 
+ +-

1 
lr:-t + 

• 23 
+ + +-

+ • 23 
+- + t + + +- + l-------+-- -

• 23 
+ +- -

.1- . r- 23 
t + -+- + t -

• 23 
+- t- t- + +- +- +- -

j. • 23 
t + --+- r r----1-

.1 .1 .1 • I 23 

P . Planar EP ; Epitax ial Pl alnar 

EM; Epitax ial Mes a TM; Triple Diffused Me sa 

TP; Tripl e Diffused Pl anar 

TJ; Triple Diffuse d Junction 

PM; Emitt er Planar Col l ecto r Mesa 

25D389 25D390 



I CROSS REFERENCE GUIDE I 
(SILICON TRANSISTORS) 

Mats us hit a Mats us hi ta 
Type No. Nearest Page 

Eq uiv alent 
Type No. Nearest Page 

Equivalent 

2N327A 2SA564A 17 2N3642 2SC828A 17 - --- - -
2N328A 1 2SA564A 1 17 

2N329A 2SA564A 17 

2N3643 2SC829 17 
!- -

2N3644 2SA564A 17 

2N330A t 2SA564A I" 17 
---
2N3645 2SA720 19 

+- ~ t 
2N923 2SA564A 17 2N3693 2SC829 17 

t - c- -
2NI429 2SA550 17 2N3702 2SA719 19 

t ~ 

2N2175 2SA550 17 
~ 

2N3703 2SA720 19 
+ 

2N2176 2SA550 17 
r- ~ i -

2N3704 2SCI318 21 
+ ~ 

2N2177 2SA550 17 t - r-
2N3708 2SC538A 17 

+ 
2N2178 2SA550 17 

+ 

f- t l -
2N3710 2SC828A 17 

+ -
2N2181 2SA564 17 2N3903 2SC828A 17 

~ 

2N2182 2SA564 17 
t 

,... 
2N3905 2SA564A 17 

~ 

2N2219 2SC696 19 2N3925 2SC572 25 
I-

2N2222 2SCI318 21 2N3927 2SC573 25 
~ + ~ 

2N2274 2SA550 17 2N3948 2SC73 I 25 - -2N2275 2SA550 17 2N4040A 2S0317A 23 -
2N2276 2SA564 17 2N4106 2S8324 33 

+ + 
2N2277 2SA564 17 2N4248 2SA564A 17 

~ t '" 2N2278 2SA550 17 
~ ~ 

2N4314 l- 2SA546 19 
+ -

2N2279 2SA550 17 2N4428 2SCI326 25 

2N2332 2SA564 t 17 
l- e + 

2N4403 2SA720 19 
~ - - -

2N2333 2SA564 17 2N4427 2SC57 I 25 
+ + 

2N2334 2SA564 17 
l- t 

2N4428 2SCI326 25 

2N2337 2SA564 17 
l- f 2N4636 2SA546 19 

2N2372 2SA564 17 
+ 

2N2373 2SA564 17 

2N4637 2SA546A 19 
1- + 

2N4916 2SA550A 17 
+ t-

2N2377 2SA550 17 2N5086 2SA666 17 
t-

2N2906 2SA550 17 2N5087 2SA666A 17 

2N3053 2SC696 19 2N5209 2SC644 17 
+ 

2N3054 2S0226A 21 2N5210 2SC644 17 
+ 

2N3055 2S0319 23 2N5232A 2SCI318 21 
r 

2N3317 2SA564 17 2N5355 2SA719 19 
2N3318 2SA564 17 2N5449 2SCI318 21 
2N3335 2SA564 17 2N5824 2SC828A 17 
2N3391A 2SC828A 17 2N5825 2SC828A 17 
2N3404 2SCI347 21 2N5869 2SC647 19 

'" 2N3405 2SCI347 21 2N5870 2S0189 21 
2N3414 2SCI317 21 2N5873 2S0189 21 
2N3415 2SCI317 21 2N5874 2S0334 23 
2N3416 2SCI318 21 2N5882 2S0319 23 
2N3440 2SCIOl2A 17 2N6OlO 2SCI318 21 
2N3444 2SC696 19 2N6021 2S8512A 19 , 
2N3566 2SC828A 17 2N6022 2SB512A 19 

2N3569 2SCI318 21 2N6023 2S8512 19 

2N3638 2SA719 19 2N6081 2SCI190 25 

14 



Mats us hit a Mats us hita 
Type No. Nearest Pa ge Type No. Near es t Page 

Equival ent Equiv alent 

2N6082 25CI191 25 ECGI23A 25C828 17 

2N6084 25CI192 25 ECGI54 25C456 25 

2N6121 250317 23 ECGI59 25A564 17 

2N6122 250317 23 ECGI63 25C901 21 

2N6123 250317A 23 ECGI75 250226A 21 

2N6124 258512 19 GE-12 25C582 19 

2N6125 258512 19 GE-17 25C538A 17 

2N6126 25B512A 19 GE-20 25C828A 17 

40243 25C762 17 GE- 21 25A564 17 

A413 25C563 17 GE -23 250226A 21 

A415 25C829 17 HEP50 25C829 I 17 

A466 25C562 17 HEP56 25C645 17 

A467 25C762 17 HEP57 25A564 17 

A484 25C562 17 HEP240 25C582 · 19 

A702 250199 21 HEP24 I 25C840A I 19 

A705 250200 21 HEP254 250324 23 

A2667 25C562 17 HEP703 250226A 21 
-

AOl62 25B48 I 33 HEP706 25CI012A 17 

A5Y26 25B324 33 HEP707 250198 21 

BCI07 25C538A 17 HEP709 25C562 17 

BCI47 25C828 17 HEP712 25C456 25 

BCI58 25A564A 17 HEP728 25C828A 17 

BC178/ 9 25A550A 17 HEP738 25C538A 17 

BOY82 25B512 19 MJ400 250200 21 - t-
BOY83 25B512 19 MJ 1800 250199 21 

BFI15 25C645 17 MJ225 I 25C582 19 

BFI67 25C562 17 MJ2252 250198 21 

BFI73 25C563 17 MJ2253 250226A 21 

BFI79 25CI012A 17 MJ2254 25C840A 19 

BFI80 25C76 I 17 MJ3026 250312 23 

BFI81 25C762 17 04001 25CI226A 21 

BFI82 25C947 17 043C8 25A547 19 

BFI83 25C948 17 043C8 25A547 19 

BFI95 25C829 17 044C8 250226A 21 

BF200 25C762 17 MJ3027 250312 23 

BF235 25C829 17 MJ3029 250321 23 

BUI05 250200 21 MJ3202 25C582 19 

BUI08 250299 / 300 21 / 23 MJ3701 250226 21 

0400 25CI226A 21 MJ8400 250300 23 

04102 25A699A 19 MJE370 25A564 17 

OT5701 250199 21 MM 1559 25CI354 25 

OT5702 250200 21 MP5918 25C948 17 

OT5704 250199 21 MPS3638A 2SA564A 17 

OT5801 250199 21 MPS3643 2SC829 17 

ECGI07 25C645 17 MPS3693 2SC829 17 
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Matsushita Matsushita 
Type No. Nearest Page 

Equivalent 
Type No. Nearest Page 

Equivalent 

MPS6512 2SC829 17 SE5055 2SC562 17 
--

MPS6512/ 3 / 4 2SC828A 17 SE6002 2SC538A 17 
- - -

1~ MPS6513 2SC538A 
-

SE7056 2SCIOl2A 17 . 
17 -MPS6515 2SC538A 

- -
SK3018 2SC538A 17 

- r-
MPS6517/ 8 2SA550A 17 SK3020 2SC828 17 

- - -
MPS6519 2SA564 17 SK3021 2SC582 19 

-
17-MPS6520 2SC538A 

- -
SK3024 2SC828A 17 

MPS6522 2SA666 17 - SK3025 2SA564A 17 
-

MPS6523 2SA666 17 
I-- -

SK3028 2S0226A 21 

- MPS6542 
- -

2SC762 17 
r-

SK3040 2SC582 19 
- -

MPS6543 2SCI215 17 SK5798 2SA564A 17 

MPS6544 2SC563A 17 SKAII17 2SC828A 17 

MPS6545 2SCI360 17 SKAI416 2SC829 17 
- -

MPS6548 2SC948 17 SKA4074/ 5 / 6 2SC829 17 

MPS6560 2SCI317 21 SKA4525 2SC829 17 
- - -

MPS656I 2SCI317 21 SKA4768 2SC829 17 
- -

MPS6567 2SC829 17 SPQ8075 2SC828A 17 

- 2SA684 f-- -
MPSA-55 19 

I- --
SPS- 1847 2SC582 19 

I-- - -
MPS-H20 2SC563 17 

- -
SPS-4399 2SC829 17 

- - - -
MPS-H32 2SC562 17 SPS4423 2SC829 17 

- - I--- r- -
MPSU04 2SC582 19 SX3826 2SC829 17 

r-- - -
PFBI400 250324 23 

-
TIS38 2SA550A 17 

I-- OC25 
_. 

2SBI26A 33 
-I--- -

TIS85 2SC562 17 
- - -

SEIOOI 2SC829 17 TIS86 2SC948 17 
I--- r- - r-

SE5006 2SC829 17 TIS87 2SC563A 17 
I---

SE5025 2SC829 17 
1-----

TA2700 2SC582 19 
--. r--

SE5030 2SC948 17 
r------

(INTEGRATED CIRCUITS: DIGITAL) 
Matsushita Matsu shita 

Type No. Nearest Page Type No. Nearest Page 
Eq uiva len t Equival ent 

OTpL9093 ONI093 85 OTpL9936 ONI936 81 
- - - I--- -

OTpL9094 ONI094 87 OUpL9937 ONI937 81 
- - - -

OTpL9097 DNI097 87 DTpL9944 DNI944 81 
-

OTpL9099 ONI099 89 OTpL9946 ONI946 83 
- - - - r-

OTpL9930 DNI930 79 
-

OTpL9949 ONI949 83 
- - - -

OTpL9932 ONI932 79 OTpL996I ONI961 83 
-

OTpL9933 DNI933 79 OTpL9962 DNI962 85 
r- -

OTpL9935 ONI935 79 OTpL9963 DNI963 85 

Matsus hita Matsushita 
Type No. Nearest Page Type No. Nearest Page 

Equ iv al ent Equivalent 

CA3044 AN220 55 CA3065 AN24 I 61 
- -

CA3064 AN222 55 MCI352 AN238S 61 
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I TRANSISTORS I 
(SILICON TRANSISTORS : SMALL SIGNAL ) 

Absolute Maximum Ratings Electrical Cha racteristics (Ta=25'C ) 
(Ta = 25"C) 

~ 

Type No. Vceo * Ie Pc T; Biaslceo Bias hFE Bias fr Condition NF *NV 
r-

« < Vce max. Vce IE min . typo max. Vcel IE i min . typo 'Tlax Yea IE f g. ~ typo max. 
nn '" '" '" '" 

(mA ) (mw )i( 'C ) (V) leLIA ) 
*VCE * Ie *Ic *Vc< * Ic * (mV) * (mV) 

" 0 
0 l (V) ( V) (V) (V) (mA) 1 (Vll(mA)j(MHz) (MHz ) (MHz) (V) (mA ) (KHz ) (dB ) (dB ) 

2SA550 - 25 - 25 - 5 1- 100 11 300 I 175 - 10 1 - 1 - 5 2 40 250 I 520 I 

1 I l-- r 2SA550A - 45 - 45 - 5 - 100 11 300 175 - 10 - 1 - 5 2 40 250 520 1 1 , I ~ 

r H 2SA564 - 25 - 25 - 5 - 100 11 250 125 - 10 - 1 - 5 2 65 700 - 10 1 80 
I-----i +-- - -

2SA564A - 45 - 45 - 5 - 100 11 250 125 - 10 - 1 - 5 2 65 700 - 10 1 80 
--I + + -

2SA63 7 3* - 150 *7 ) - 5 - 50 300 175 - 100 - 1 * - 3 * - 15 30 - 10 * - 10 40 - 150 , 
J 

~ + -
2 SA666 -25 - 25 - 5 - 100 11 150 125 - 10 - 1 - 5 2 90 250 520 -5 0.2 0.1 168) - , 1 1 I --' t ~ + -
2SA666A - 45 - 45 - 5 - 100 11 150 125 - 10 - 1 - 5 2 1 90 250 520 - 5 0.2 0. 1 168) 

-+ -' t t- -
2SA685 -150 ~;b - 5 - 50 300 125 - 100 - 1 * - 3 * - 15 30 - 10 * - 10 , 40 1 --+- .I-

2SA72 I 
- 35 - 35 -too"' 150 125 - 10 -0.1 - 5 2 260 1040 - 5 10 250 . ·10 * - 1 Flat IE .IO) 

150 

- 5~- 55 1 - 5 -100 11 150 l l25 
+ -+ 

~ If' 10) 2SA722 - 10 -0.1 - 5 2 260 1040 - 5 10 ----1-250 . ·10 * - 1 Flat 
- ~ 15Q.. 

2SA749 - 100 - 100 - 5 .- 50 250 125 - 50 -0.1 * - 1 * - 20 50 80 - 10 * - 10, 40 
-+-

2SA838 .6. - 30 - 20 - 5 - 30 250 125 - 10 ' 0.1 - 10 1 50 100 220 1- 10 I 150 300 · 10 I 5M Hz 2.8 4 
- -----r- -

2SC98 20 15 5 100 300 175 20 0.1 0.35 *10 30 60 2 * 10 350 
+ + l-- --l -r+-2SC99 20 15 5 100 300 175 20 0. 1 0.35 * 10 40 120 2 * 10 350 

f-- ~ 

2SC316 3* 45 45 5 1001) 300 175 10 0.01 5 *0 .5 50 *5 JOllA 0 . 01 ~ 1 4" ) 
- 10 

* IT 40 
-+-- t--

2SC477 3* 50 5 30 140 175 10 1 10 85 170 10 * 1 150 230 + - 1 2SC538 25 25 5 1001) 300 175 10 1 5 - 2 90 250 700 
r-- ---

1 001 ~ ~OO 1 175 t 2SC53.8A 45 45 5 10 
~i 5 

- 2 90 250 700 I 1----- - I--- r---
f-J 

- ~-

5~ -0 2 0 . 0 3 2SC539 * 25 25 5 1001) 300 175 10 1 5 - 2 90 250 700 E 46) 

l- t- - --f- . L::.1 5 

2SC562 40 30 4 25 130 175 10 1 10 - 4 26 10 - 4 220 330 500 
f-- -- - I-- ~ 

2SC563 40 25 4 25 145 175 40 10 10 - 7 38 10 - 5 360 550 820 
r- -f---- ~ ~ - - -

2SC563A 40 40 4 25 300 175 40 10 10 - 7 38 10 - 5 360 550 820 
I I t 

2SC583 30 15 2.5 5011 200 200 * 1 * 2 25 150 5 * 2 1000 
- - r=-2SC644 30 25 5 100" 150 125 10 1 5 - 2 90 700 5 - 0 .2 0. 1 1-- 5" 

- r-
* 1 150T 200 

-
2SC645 30 5 30 140 175 10 1 10 * 1 40 250 10 

- f-
2SC76 I 30 20 3 20 150 [ 175 10 - 2 25 10 - 2 450 675 950 

1 10 j 70: 

- 1 2SC762 30 20 3 20 ~O 175 - 2 25 10 , - 2 450 600 770 
- -- - f- --
2SC828 30 25 5 100" 250 125 10 . 1 5 - 2 65 1 5 - 0.2 1 66) 

-- - - I-- r- -
2SC828A 45 45 5 100Il 250 125 10 1 5 - 2 65 700 5 - 0 . 2 1 66) 

---I- - - - ... ~ 

2SC829 30 20 5 30 250 125 10 1 10 - 1 40 500 I - - - - -- I 1 f----t- ~ 

t 2SC947 25 20 3 15 150 175 I 10 - 2 10 20 10 - 3 400 650 1000 
- -- -

800 I 
~ 

2SC948 25 20 3 15 150 175 10 - 3 10 24 10 - 3 700 - -- - + + 
2SCIOl2 165 * 165'11 5 60 2500' ) 175 1~ 2 J * 20 * 40 20 10 - 10 80 1 ~ 
2SCIOl2A 250 * 250" 5 60 2500' ) 175 ~ * 40 20 10 - 10 100 j I 

'--- - - -" - - ... 
2SCI033 200 150 5 25 300 175 12 2 -+*~ * 5 30 
~- -

2SCI033A 250 200 5 25 300 175 12 2 1* 10 * 5 20 
- -

150 1125-
- --

2SCI047 30 20 3 15 6 - 1 40 500 6 1- 1 450 650 . 
f-- - - -}- ~ 

2SCI215 30 20 3 50 200 125 10 -2 25 10 - 15 600 1200 1600 
-- - - -I I-

2SCI327 35j 35 5 1001) 150 125 10 0.1 5 - 2 260 1040 5 - 10 250 *10 * 1 F lat .. !O) 
150 I--- t -+-- -f- ';:to) 

2SC I328 55 1 55 5 100 Il 150 125 10 0.1 5 - 2 260 1041 5 - 10 250 *10 * 1 Flat . 
-- - - pi.!L 

2SCI359 30 20 5 30 250 125 10 0. 1 10 - 1 50 100 220 10 * 1 150 300 10 - 1 5MHz 2.8 4 
- +--- f-

2SCI360 50 45 4 50 650 135 20 0.1 10 - 10 20 50 100 10 - 10 300 500 
I- -" 

3 r 20 T 15OTI50 
-

10 1- 2 2SC1547 .6. 30 20 25 0.1 I 10 - 2 20 900 11 800M 4 6 
I- - -- -

100 Il I 600 1 135 10 1- 10 
-

2SCI573 250 200 5 12 2 * 10 * 5 30 50 80 

3* Ma in tena nce, !:o, Prelimin ary I ) l eM 2 ) hrb / w 3) Rg = IOKO 4 ) Te;;; 125'C 5) RBE ;;; 3KO 6) Rg = 2KO 7) RBE ;;; 30KO 
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Bias Zrb Bias Cre *Cob Condit ion IYfel Bias VCE (sat ) Use 
Drawing 

Type No. 
No. 

VCE IE f typo max. VCB IE f typo max. VCB IE f g. min. typo Ic IB typo ma x. 

( V) (mA) (MHz) ( 0 ) (0 ) ( V) (m.A) (MHz) ( pF ) ( pF) ( V) (mA) (MHz ) (mU) (mU) (mA) (mA) ( V) ( V) 

- 50 2. 5 - 0.3 Gener al T-9 2SA55O 
+ ,. 

- 50 - 2. 5 0.3 General T·9 2SA55OA 
+ 

- 50 2.5 - 0.3 Gener al T·24 2SA564 
+- t .. .. 

- 50 2.5 - 0. 3 Ge neral T-24 2SA564A 
t .. +- ,. ,. -

- 10 0 1 * 10 - 15 - 1 - 1.0 Switching T9 2SA637 l* 
+ . +- ~ 

- 50 2. 5 - 0. 3 Low noise T·24 2SA666 
T ,. 

- 50 2.5 0.3 Low noise T24 2SA666A 
• 

- 10 0 1 * 10 - 15 - 1 - 1 Switching T24 2SA685 
t 

- 100 - 10 - 0.6 Low noise T·24 2SA72 I 
T ~ ~ ~ + ~ 

- 100 - 10 - 0.6 Low noise T·24 2SA722 
+ .. ,. 

- 50 - 5 - 0.3 Switching T·24 2SA749 
,. 

- 10 1 2 25 50 - 10 1 10 .7 1.2 2 RF Amp. T·24 2SA838 L:> 
+ ,. 

100 10 0.6 Switching T·9 2SC98 
- t .. .: ,. + .. .. + +- + ~ + ,. 

1-
I 100 10 0.6 Switching T-9 2SC99 

,. + .. .. + t 
+ + -

10 1 1.2 Low noise T·9 2SC316 l* 
t -

10 - 1 2 18 40 10 - 1 0.5 0 . 5 0 . 8 RF Amp. T·6 2SC477 l* 
f--- ,. + + - ~ 

100 10 0 . 21 0.32 Gener al T·9 2SC538 

I 
.. 

1 
i- + .. t t t t .. ~ ----

~ ~ 
100 10 0 . 21 0 . 32 Gener a l T·9 2SC538A .. 

r 
+ + .. t- .. t .. .. ~ - -. 

100 10 0.21 0.32 Low noise T·9 2SC539* 
f-- + .• 

10 - 1 0 . 150 . 22 10 - 4 35 E 70 95 10 I 1.5 VIF (AGe ) T·7 2SC562 
t .. -

l 
10 - 1 0 . 230.32 5 - 7 35 E 110 140 10 I 0 . 15 VIF Amp. T·7 2SC563 

l- t + -

I 10 - 1 0 . 230.32 5 -7 35 E 110 140 10 1 0.15 VIF Amp. T·7 2SC563A 
+ t - ---

5 2 0 . 8 UHF Amp T·6 2SC583 
l- t- + .. + .. t .. t t +-

50 10 0.14 Low noise T·24 2SC644 
r--- --+- .. ~ + + t -

10 - 1 2 22 50 10 - 1 0.5 0.65 1.2 10 1 0.1 RF Amp. HO 2SC645 ,. +- + + - r-
IO - 1 10.70 . 280.35 10 I 3 UHF Amp. T6 2SC76 I 

I- .. .. + + t - ---
I 10 - 1 10.70.280.35 10 1 3 VHF Amp. T·6 2SC762 

+ .. + .. .. + ~ t -
50 5 0 . 14 General T·24 2SC828 

r--- .. +- .. + .. .. + .. +- + +- --t- - -
50 5 0.14 Gene r al T-24 2SC828A r- .. +- + ~ ----

10 - 1 60 10 - 1 1.3 1.6 10 I 0.1 RF Amp. T·24 2SC829 
r--- .. + + +- .. ~ 

10 - 1 10.7 0 . 33 10 I 0.6 UHF Mix. T·6 2SC947 

r-L 
.. .. + + ,. .. - -

10 - 1 10.70 . 33 10 I 0.6 UHF OSC. T·6 2SC948 
--+--- 4- .. .. + ~ .. -

10 - 10 5 60ps') lOOps') 20 - 10 0.5 3.0 10 2 1. 0 Video out. H2 2SCI012 
--<----- .. + + .. - . 

20 - 10 0.5 3. 0 60 10 10 Video out. T·12 2SCI012A .. .. .. + + .. .. - --
5 1 1.0 Switching T·9 2SCI033 

f-- .. .. +- + t + t .. +- .. +- + t -

+ 
5 1 1. 0 Switching T9 2SCI033A 

t .. +- t + .. +-
6 - 1 10.70.88 1.0 10 1 0 . 1 RF Amp. T·24 2SC I 047 

r- +- t -r-- +- + + 1 ,. 
30 - 1 10.7 1.0 1.5 10 1 O. I UHF Osc. T-24 2SCI2 15 

r- .. +- t ,. - + +- -
100 10 0.6 Low no ise T·24 2SCI327 

r- .. t + .. 
100 10 0.6 Low noise T-24 2SCI328 

+ 
10 - 1 2 22 50 10 - 1 10.7 0.9 1.5 10 1 0.1 RF Amp. T·24 2SCI359 - -

0.96J 1. 5 
+- + t t t --

10 - 1 10.7 20 2 0.4 VIF Amp. T-25 2SCI360 
t t + .. t ~ t + 
I 10 0 1 * 0.8 UHF Amp. T·6 2SC1547 L:> .. .. + --- I--' --+ + .. - -

10 0 1 i *5 * 101 50 5 1.0 AF Amp. T·25 2SCI573 

8 ) Rg - 50KO 9 ) RBE - I KO 10 ) Rg = IOOKO VG= 80dB 11) Rs = IOKO 

18 



(SILICON TRANSISTORS: LARGE SIGNAL) 

Absolute Ma ximum Ratings 
Electric al Char acteristi cs (Ta=25"C ) (Ta=25"C ) 

Type No. VCBO V CEO VEBO Ic Pc Tj Bias I CBO Bias hFE Bias h FE Bias 
v BE 

*V B E (sa t ) 

* VCES ~ max. VCE IE min. typo max. VeE IE min. typo VCE IE max. 
11= VCER * VCB *Ic *VCB * Ic * VCB *Ic 

(V) (V) ( V) (A) (w ) ( "C ) (V) (pA ) ( V) (A) (V) (A) (V) ( A) (V) 

2SA546 - 70 - 60 - 5 - 1 1. 26) 175 - 30 - 3 - 3 * - 0 .1 30 80 173 - 3 * - l.0 25 - 3 * - 0.1 - 0 .8 

2SA546A - 90 - 80 - 5 - 1 1.26) 175 - 30 - 3 - 3 * - 0. 1 30 80 173 - 3 * - l.0 25 - 3 * - 0 . 1 - 0.8 
.-

2SA547 - 70 - 60 - 5 - 1 10') 175 - 30 - 3 - 3 * - 0.1 30 80 173 - 3 * -1.0 25 - 3 * - 0.1 - 0.8 
-

IT 
-

2SA547A - 90 - 80 - 5 - 1 175 - 30 - 3 - 3 * - 0.1 30 SO 173 - 3 * - l.0 25 - 3 * - 0.1 - 0.8 
- ~511 1 6) 

r--
2SA683 - 30 - 25 - 5 135 - 20 - 0.1 - 10 * - 0. 5 60 160 340 - 5 * - l.0 50 100 IF -50mA * - 0 .5 * -1.2 

~ 

2SA684 - 60 - 50 - 5 - 1.511 I 6) 135 - 20 - 0.1 - 10 * -0.5 60 160 340 - 5 * - l.0 50 100 IF -50mA * - 0.5 * -1.2 

2SA699 - 40 - 20 - 5 - 37) 10') 150 - 20 - 1 - 5 * - 1 30 120 220 IB=-0.2A * -2.0 * -1.5 

- 37) I 10' ) 
- - - t--- f----

2SA699A - 50 - 40 - 5 150 - 20 - 1 - 5 * - 1 30 120 220 IB=-0.2A * - 2.0 * -1.5 
.---r--- 1---

2SA719 - 30 - 25 - 5 - 111 I 0.4 125 - 20 - 0.1 - 10 * - 0.15 60 160 340 - 10 * -0 . 5 40 J 90 IF-50mA * - 0.5 * -I. 5 
- t- t- .-r- - t---

2SA720 - 60 - 50 - 5 - I " 0.4 § - 20 - 0. 1 - 10 * - 0.15 60 160 340 - 10 * -0.5 40 90 IB=-50mA * - 0.5 * -1.5 
t-- _1i1t-0.6 125 

-
2SA730 - 30 - 25 - 5 - 20 - 0.1 - 10 * - 0.15 60 160 340 - 10 * -0.5 40 90 IB=- 50mA * - 0 .5 * -1.5 

- f- - f--- t- f--- . l- t-- - -f-
2SA73 I - 60 - 50 - 5 - 17) 0.6 125 - 20 - 0.1 - 10 * - 0.15 60 160 340 - 10 * -0.5 40 90 IB=- 50mA * -0.5 * -1.5 

- +--_371 t-15
, ) - f--- f--- '- t--f- j---

2SA748 - 70 - 50 - 5 150 - 40 - 1 - 5 * - 0 .1 30 - 5
1

* - l.0 30 130 IB=-0.2mA * - 2. 0 * -1.5 
- t- f- -j--- t--

2SA75 I - 30 - 25 - 5 - 1. 511 1 135 - 20 - 0.1 - 10 * - 0 .5 60 160 340 - 5 * - l.0 50 100 IB=- 50mA * - 0 .5 ,* -1.2 
--t- - 1. 57) t- 1 

Ti35 
l- e- - - t-

2SA752 - 60 - 50 - 5 - 20 - 0.1 - 10 * - 0.5 60 160 340 - 5 * - l.0 50 100 IB=- 50mA * - 0 .5 * -1.2 

jf - I 5091 
I-

"=- 1. 211 205) - 30 t-30 t-
1150 - 5 I * -0.5 

r--
2SA766 - 150 - 5 150 - 60 - 5 * - 0.1 30 - 5 * - 0 . 1 -O.S 

2SA777 - 80 - SO - 5 - 17) 0.75 135 - 20 - 0. 1 - 10 * - 0 . 15 65 160 330 - 5 * -0 .5 50 100 IB=- 50mA * - 0 .5 * -1.2 

2SA794 - 100 - 100 - 5 150 - 10 * - 0.15 65 160 330 - 5 * - 0.5 50 100 IB=" 50m A * - 0.5 * -1.2 

2SA795 - 150 - 150 - 5 - 0.5 11 10 B) 150 - 60 - 30 - 10 * - 0.1 50 240 - 10 * -0 .01 50 - 10 * 0.01 - O.S 

258512 - 60 - 60 - 5 - 3 25' ) 150 - 20 - 30 - 3 * - 0.1 40 - 3 * - l.0 30 60 - 3 * - 1.0 - l.4 

2S8512A - SO - so - 5 - 3 25' ) 
1--

150 - 20 - 30 - 3 * - 0 . 1 40 - 3 * - I 0 30 60 - 3 * - 1.0 - l.4 

258513 - 60 - 60 - 5 - 3 25') 150 - 20 - 30 - 3 * - 0.1 40 - 3 * - I 0 30 60 - 3 * - 1.0 - l.4 

2SS513A 
t-- t-

25' ) 
-

- SO - SO - 5 - 3 150 - 20 - 30 - 3 * - 0. 1 40 - 3 * - I .0 30 60 - 3 * - 1.0 - l.4 

2S8532 - 80 - SO - 5 - 77) 603) 150 - 50 - lmA - 4 1* - 1 30 ISO - 4 * - 4.0 30 - 4 * - 4.0 - l. 5 

25C526* 165 150 5 55m 2.3') 175 12 2 * 20 - 45m 20 

2SC582 300 jj: 3001) 3 0 . 1511 6.5 ' ) 150 300 100 * 10 - 0.05 30 65 150 10 * 0. 05 0.7 

2SC647 SO SO 5 5 503) 150 80 lOrnA 4 * 0.1 20 40 4 * 4.0 20 40 4 * 4.0 l.5 

2SC696 100 60 5 3 1.26) 175 30 3 3 . - 0.1 30 173 3 - 1.0 2S 3 - 0.1 O.S 

25C696A 130 SO 5 37) 1.26) 175 30 3 3 - 0. 1 30 173 3 - 1.0 2S 3 - 0. 1 O.S 

2SC697 100 60 5 37) 10') 175 30 3 3 - 0.1 30 173 3 - 1.0 28 3 - 0.1 O.S 

2SC697A 130 80 5 3 7) 10') 175 30 3 3 - 0. 1 30 173 3 - 1.0 2S 3 - 0.1 O.S 

25C840 100 60 i 5 3 6 ) 20' ) 150 100 5 rn A 3 * 0.1 30 3 * 1.0 30 3 * 1. 0 1.5 

2SC840A 150 100 5 3 6) 20 ' ) 150 100 5mA 3 * 0.1 30 3 * 1.0 30 3 * 1.0 l. 5 

1) RBE- 3KO 2 ) Te - 70,,(; 3) Te- 75"C 4 ) Te - 25"C 5 ) Te - 80"C 6 ) With cooling fin 7) leM 8) Tc - 90"C 9) RB E- 5KO 

2SA684 2SA730 2SA794 

19 



Bias VeE ( .. , ) Bias IT lIE fa. 
--
Ie 18 max. VeE IE min. typo 

*VeB *Ic * (KH z) * (KHz ) 
(A) I ( A) ( V) ( V) ( A) (MHz ) (MHz ) 

- 1 - 0.1 - 0.8 - 10 0.05 80 

- 1 - 0.1 - 0.8 - 10 0. 05 80 

- 1 - 0.1 - 0.8 - 10 0.05 80 

- 1 - 0.1 - 0.8 - 10 0.05 80 

- 0.5 - 0 .05 - 0.4 - 10 0.05 200 

- 0. 5 - 0.05 - 0.4 - 10 0.05 200 

- 2 - 0.2 - 1.0 - 5 0 .5 150 

- 2 - 0.2 - 1.0 - 5 0 .5 150 

- 0.5 - 0.05 - 0.6 - 10 0.05 200 

- 0 .5 - 0.05 - 0.6 - 10 0.05 200 

- 0.5 - 0.05 - 0.6 - 10 0 .05 200 

- 0.5 -0.05 - 0.6 - 10 0 .05 200 

- 2 - 0.2 - 1.0 - 5 * -0.5 150 

- 0.5 - 0.05 - 0.4 - 10 0 .05 200 

- 0.5 - 0.05 - 0.4 - 10 0 .05 200 

- 1 - 0.1 - 1.0 * - 10 0. 1 20 

- 0.5 - 0.05 - 0.4 * - 10 0.05 120 

- O. 5 0.05 0.4 * 10 0 .05 120 

0.25 0.025 - 10 

- 2 - 0.4 - 1.0 - 10 * -0.2 * *70 

- 2 - 0 .4 - 1.0 - 10 * -0.2 * *70 

- 2 - 0.4 1- 1. 0 - 10 * -0 .2 * *70 

- 2 - 0.4 - 1. 0 - 10 * -0.2 * *70 

- 5 - 0.5 - 1.5 - 10 * -0.5 10 

* 10 - 0.01 250 
~ 

* 10 - O. 05 35 
l-

5 1.0 1.6 10 - 0.5 43 

2 0. 4 0.8 10 - 0.05 35 -2 0.4 0.8 10 - 0. 05 35 
r-

2 0. 4 0.8 10 - 0.05 35 
-

2 0. 4 0.8 10 - 0.05 35 
1- 2 0.4 1. 5 10 

T 
- 0.05 50 

-
10 [ - 0.05

1 
1 50 2 I 0.4 I 1.5 

I 
I 

2SA719 

+ 

+ 

,. 

Condition 

25 C 5t\;"~' 
~ATSUStHTA 

2SC582 

t. 

typo 

(J.6 ) 

+ 

,. 

-
,. 

t 

~ 

t 

+ 

+ 

+ 

+ 

t 
~ 

1 

t 
f 

I 
t 

r 

Use 
Drawing 

max. No. 

(ps ) 

Gene ral T·12 
r 

General T·12 
~ 

General T·14 
l-

General T·14 
+ 

General T·25 
t 

General T·25 
~ 

AF Out T-30 -
AF Out. T-30 

~ 

General T·24 ,. 
General T·24 

~ 

General T-26 
,. 

Gene r al T·26 -
AF Out. T-31 

,. 
Ge neral T·27 

~ 

General T·27 
t 

L Ve r t . Out. T·2 1 
-

AF Amp. T-25 
t 

AF Amp . T35 
-I- -

AF Out. T·34 
+ -

AF Out. T-32 
+ 

AF Out. T-32 
~ - t-

~ 
AF Out. T-33 

-
AF Out. T·33 

t -
AF Out. T-l9 .. - I-

+ 
Video Out. T·12 

-
AF Out. T·21 

+ 
r;F Out. 

-
I T-l 6 
t 

Gene r al T·12 
t - r--- -

Gener al T-l2 .. -
General T-l4 .. - -
General T·14 .. 
AF Out. T·21 

r --
AF Out. T·2 1 

2SC696A 

Type No. 

25A546 
t--:- -
25A546A 

r25A547 
f- -
25A547A 

- ---
25A683 

25A684 

~A699-
r--
25A699A 

r-
25A719 

r25A720 

tzsA730 
-

- -
25A73 1 

-
25A748 

--
25A75 1 

~A752 
~5A766 
~A777 

-

r--
25A794 

r-- -
25A795 

25B512 

~B512A 
.-

25B513 

SSB51-Y;-

25B532 
r--- -
25C526 * 

25C582 

~647 -

25C696 

25C696A 

2SC697 

2sC697A 

25C840 

2SC840A 
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Absolute Ma xi mum Ratings Electrical Characteristics (Ta=25"C) 
(Ta = 25"C) 

Type No. VCBd v CEO V EBO Ic P c T; Bias I CBO. Bias h FE Bias h FE Bias 
VBE 

* V BE ( s at ) 

* VCES 
~ -, 1 

1 min. typo 
----, 

VCB max. VCE I E min. typo ma x. VCE IE VCE IE max. 

II # VCER *VCB * I C *VC~ * I C * VCB * I C 
(V) IV) (V) ( A) (W) (·C ( v )1 (/1 A) I (V) (A) (V) (A) (V ) (A) (V) 

25C901 200 * 200 6 5 50 3) 150 150 15mA 4 * 5.0 14 25 4 * 5.0 1.5 
- 25t * 250 

--I- + , --+- r -
25C90IA 6 5 50 3) 150 150 15mA 4 * 5. 0 14 25 4 * 5.0 1.5 

- - + ~ -- -
2 5CI226 401 20 5 3 6J 10 " 150 20 1 5 *1 30 120 220 [B= O. 2A *2 * 1.5 

r .. + -
25CI226A 50 40 5 3 6) 10 ' ) 150 20 1 5 *1 30 120 220 [B= O. 2A *2 * 1.5 

4- -
25CI317 30 25 5 1 6' 0 .4 125 20 0. 1 10 * 0.15 60 160 340 10 * 0.5 40 90I B= SOmA * O. 5 * 1.5 

25CI3 18 6j 
50 5 1 61 0. 4 125 20 0. 1 10 * 0.1 5 60 160 340 10 * 0. 5 40 90IB= SOmA * O. 5 * 1.5 

- -J. -+-- ~ - --+-- -- -
25C 1 3 4 6 30 25 5 1 6) 0. 6 125 20 01 10 * 0.1 5 60 160 340 10 * 0. 5 40 90 IB= SO mA * O. 5 * 1.5 

~ 

60t 
, -

25C I347 50 5 1 61 0.6 125 20 01 10 * 0 . 15 60 160 340 10 * 0 .5 40 90 IB= SOmA * O. 5 * 1. 5 
- -

25CI383 3~ 25 5 1 .5 6) 1 51 135 20 0. 1 10 * 0 .5 60 160 340 5 * 1.0 50 10018= SOmA * O. 5 * 1. 2 
- - ~ -

25CI384 60 50 5 1. 5 6) 1 S) 135 20 0. 1 10 * 0 .5 60 160 340 5 * 1.0 50 100 [B= SO mA * O. 5 * 1.2 
-- ~ ~ -+ -+--

* I. O---r 
- -

25C I 398 70 50 5 3 6) 15 41 150 40 1.0 5 * 0.1 30 5 30 130 [8= O.:?mA * 2.0 * 1. 5 
-- __ ----I 

25C 1 406 30+ 25 5 1.5 6) 1 135 20 0. 1 10 * 0 .5 60 160 340 5 * 1.0 50 1001a= SOmA * O. 5 * 1.2 
-'- - -r-
25CI407 60 50 5 1.5 6) 1 135 20 0.1 10 * 0.5 60 160 340 5 * 1.0 50 100 18= SOmA * O. 5 * 1.2 

-+ - ..w - 3;;1 --'- 10 
--.~ 

25C 1 446 300 # 300 11 5 0.15 61 1021 150 300 100 10 * 0.01 30 10 * O. 05 *0.05 1.2 
- - r- -t- -
25C I 450 15 # 150 ' ~ 5 1.2 61 20 10 1 150 60 30 5 * 0.1 45 150 5 * 0.5 45 5 * 0 . 1 0.8 -- - ~ ----I --+-- --r------
25CI501 300 #300 11 5 0. 156) 10" 150 300 100 10 *0.01 30 10 * O. 05 30 10 * O. 05 1.2 
-- -

80 
-l- I- ~ 

25C I 509 80 5 1 6 1 0. 75 135 20 0.1 10 * 0.15 65 160 330 5 * 0 .5 50 100 18= SOmA * O. 5 * 1.2 
~ - - ---r- ~ ---+-------+--

25C I 5 18 25 20 5 1.5 6) 0. 75 135 25 O. 1 
I 

2 1*0.5 b 160 1 330 2 * 1.0 50 100 18= SOmA * 0.5 * 1.2 
l---

25CI550 25C 250 5 0 . 1 10" 150 250 100 50 * 0 . 005 50 250 10 * 0 . 03 30 
I 

10 * 0.03 1.2 
'--- - - f-- t-- I 

10 I *~ 60 25CI565 150 150 5 0.56 ) 10 91 150 60 30 240 10 1*0.01 50 10 * 0 . 01 1 0.8 

25C I 5666 
-------'-~ -r-

---< 20 + * O. 0 4 40 *0.03 3~ * 0. 04 1 250 250 

t 
5 0.15 6) 4 " 150 50 20 1.2 

~ -f- --+ --I-

25CI567 10C 100 5 1 61 5 S ) 150 I" 10 *0.15 65 160 330 5 * 0.5 50 100 [8= SOmA *0.5 * 1.2 
- - ----4 

25CI568 18 18 + 5 2 61 
4 " 150 18 0.1 2 *0.5 90 200 450 2 * 1.5 50 100 [a= SOmA * O. 5 * 1.2 - f- ---+ 

250189 80 
8° B 

5 5031 150 80 5mA 4 *1 40 210 4 *4 ' 0 ;t 4 *4.0 1.5 
- + 

0 *1 2101- 4 250189A 10( 100 5 5 5031 150 100 5mA 40 *4.()1 20 ~ *4 . 0 1.5 

# 300 71T 6 
- --

250198 30e 1 I 25 31 150 150 SmA 5 * 0.1 35 . 330 1 5 * 0 . 3 30 5 * 0.1 1.5 

250199 8~ .,oo,,~ 0.5 61 2531 150 800 Im~ 10" *002 
25 t 10 j * 0 . 2 30 

- -
150( * 1500 5 t 2.5'l IO", f 1!5 

1 2.51 t- -
250200 1500 1 rnA 5 * 2 18= IA * 2 . 0 * 1.5 

~ ~ -
1~ * 1500 5 + 2.5

61 
10

91 + 11~ + > 

+ 3hl.~ 
+ +---

250200A 15~} 1 rnA 5 ~ * 2 i 2 . 5 [B= lA *2.0
1

* 1. 5 - -~ -
250226 40 40 8 3 61 25" 150 30 3 I * 0 . 1 40 20 3 * 1.0 1.4 

) , 
',:-r-----

250226A 60 60 8 361 25" 150 20 30 3fO.l 
1 40 I I I 3 * 1.0 20 3 * 1.0 1.4 

f- - - - -
2502268 80 80 8 361 25" 150 20 30 3 i *0 . 1 40 3 * 1.0 30 +- 3 *1.0 ~ - - - - - - - - -- - ---

250246 * 150( * 1500< 5 4.561 1691 115 1500 1 rnA 5 * 4 . 0 2 I IB = 2A H.5 1 *1.6 

250299 150C * 1500· 5 561 1691 115 1500 1 rnA 5 1 *4 . 0 2 1 1a= 2A H.5 1 * 1.6 

1 ) RBE = 3KO 2) T e= 70·C 3 ) T e= 7S· C 4 ) Te= 2S ·C 5 ) with coo ling fin 6 ) leM 7 ) RBF SOOO 8 ) RBE= 2200 

2SC901 2SCI317 2SCI384 
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Drawing 

Bias VCE sal Bias h *fae t I Use. Type No. 
No. 

Ie Is max. VeE IE min. typo 
* Ves * I C * (KHz ) * (KHz ) Condition typo max. 

(A) (A) (V) (V) (A) (MHz ) (MHz ) , ( ,u S ) (,u S ) 

2 1.0 1 .6 I c 5A, l al = 0.8A, - Vaa 5V. Ra- O.5f! 0. 3 1.0 Hor. Out. T·16 2SC90 1 
'-

2 1.0 1.6 I e 5A. I al = 08A, - Vaa 5V. Ra O.5f! 0.3 1.0 Hor. Out. T·16 2SC90lA 

2 0.2 1.0 5 - 0.5 150 AF Out. no 2SC I 226 

2 0.2 1.0 5 - 0. 5 150 AF Out. no 2SCI226A -
0 . 5 0.05 0.6 10 - 0.05 200 General T·24 2SC I 3 17 

0.5 0.05 0.6 10 - 0 .05 200 General T·24 2SCI318 

0. 5 0.05 0.6 10 0.05 200 Genera l T·26 2SCI346 

0.5 0.05 0.6 10 - 0.05 200 General T·26 2SCI347 

0. 5 0.05 0.4 * 10 - 0.05 200 General T·25 2SCI383 

0.5 0.05 0.4 * 10 0.05 200 General T·2 5 2SC I 384 

2 0.2 1 5 * 0. 5 150 AF Out. T·3 1 2SCI398 

0.5 0.05 0.4 * 10 - 0.05 200 General T·27 2SC I 406 

0.5 0.05 0.4 * 10 - 0.05 200 General T·27 2SC I 407 

O. I 0.01 5 30 - 0.02 55 AF Out. T·32 2SCI446 . 
I 0.1 1.0 *10 - 0 . 1 15 Vert . Out. T·21 2SCI450 -
O. I 0.01 5 30 - 0.02 55 General T·34 2SCI501 

-
0.5 0 .05 0 .4 * 10 0.05 120 AF Amp T·25 2SCI509 

- -
I 0.05 0.5 * 10 - 0.05 150 DC· DC Conv. T·25 2SCI5 18 

0,05 0.005 2 30 - 0.02 70 100 Video Out. T·34 2SCI550 
- - -

0.25 0.025 10 AF Out. T·34 25CI565 
-

0.1 0.01 1 *10 - 0.01 80 100 Video Out. T·3 5 2SC1566.6. 

0.5 0.05 0.4 *10 - 0 .05 120 AF Amp T35 2SCI567 
-

I 0.05 0.5 * 6 - 0.05 150 AF Out. T·35 25CI568 
- -

5 1.0 2 10 - 0 .5 12 AF Out. T·16 250189 
-

5 1.0 2 10 - 0.5 12 AF Out. T·16 250189A . 
I 0 . 1 5 10 * 0.1 25 AF Out. T·16 250198 

-
0. 5 0.05 10 10 * 0.1 7 Vert. Out. T\6 250199 --
2 1.0 5 I c = 2.5A. laoo' = 1.IA. - VaE= 5V 0.7 Hor. Out. T·17 250200 

- - -
2 1.0 5 Ic= 2.5A. la,", = 1.IA. - VaE = 5V 0.7 Hor . Out . T· 17 2S0200A -
2 0 .4 I 10 * 0 . 2 * *25 AF Out. T·2 1 250226 

t--- ~ - ---
2 0.4 1 10 * 0 . 2 * *25 AF Out. T·2\ 250226A 

2 0 . 4 1 10 * O. 2 * * 25 AF Out. T2 1 2S02268 
r--- t--- --l-- ~ -

4.5 2. 0 10 le= 4A. la,", = 2.5A. Ra = O.5f! . La = IO,uH 1. 0 Hor. Out. Tl7 250246 * 

7.5 r 2. 0 
; I r - - -

10 I I 1c = 4A. la ,", = 2.5A. Ra = 0.5f! . LB= lO}lH 1.0 Hor. Out. T I7 250299 

9 ) Tc= 90·C 10 ) T c= 80·C II ) RaE= 5Kf! 

25CI346 25CI518 250198 
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Absolute Ma xi mum Ratings Electrical Characteristics (Ta =25"C ) (Ta = 25 "C) 

Type No. VCBO VCE O VEBO Ie Pc Tj Bias ICBo Bias hFE Bias hIT Bias 
v BE 

*V BE (s at ) 

*VCES cVcil max. VCE IE min. typ max. VCE IE min . typo VCE IE max. 
jl:VCER *Vcr *VCB * Ic *Vc *Ic * VCB *Ic 

( V) ( V) (V) (A) (w ) ( "C ) (V) (J.lA ) (V) (A) ( V) ( A) (V) (A) (A) 

250300 1500 * 1500 5 56) 169) 115 1500 1 rnA 10 * 2. S 3 8 IB = 2A * 4.5 1* 1.6 

250312 800 11600 Il ) 6 I 1. 06) 25 10) 150 800 ImA 10 * 0.02 25 10 * 0.6 30 

250317 60 60 8 3 25') 150 20 30 3 *0.1 40 3 *1 30 60 3 * 1.0 1.4 

CZS0317A 80 80 I 8 3 25' ) 150 20 30 3 *0 . 1 c- 40 
I 3 *1 30 60 3 * 1.0 1.4 

-
250318 60 60 8 3 25' ) 150 20 30 3 *0 . 1 40 I 3 I * 1 30 60 3 * 1.0 1.4 

2S' ) 
I-- -

30 3 r-
~*1 250318A 80 80 I 8 3 150 20 * 0. 1 I 40 30 60 3 * 1.0 1.4 

c--
7 I 306) 100') *1 t- 40 1 I 200 250319 110 80 150 40 30 4 4 *5 20 4 * 5. 0 2.0 

2s03~ 250 * 250 6 156) 603) 150 250 2rnA 5 

*' rT 100 I B= IA * 5.0 * 2.0 

11300 1) 
+ 

0.156) 102) - t-
150 300 I 100 '* 10mA 30 

r-- -
250324 300 3 10 10 * O. OS 50 10 *0 . 05 1.2 

- -
250334 110 80 7 6 75' ) 150 l1~L~mA 4 ~ 40 L 260 4 * 10 2.5 

-
1l6) 229) 

r---- +-
250350 1500 700 5 115 IS00 1 rnA 10 * 4 3 8 I Is = 2A * 4. 5 *1.6 

- r3 - C-;Cl.l 1 40 250365 60 60 5 3 25' ) 150 20 30 I 3 1 30 60 3 1 i 1.4 

250365A 80 80 5 3 25' ) 150 20 I 30 3 * 0.1 40 I 3 1 30 60 3 I 1 I 1.4 

250366 60 60 5 3 
I 

25" 150 20 30 I 3 * 0.1 40 3 1 30 60 3 1 1.4 

250366A 80 80 5 3 2S" 150 20 30 3 I * 0.1 40 
I 

3 1 30 60 3 1 1.4 , 
250379 80 80 5 76) 603) 150 50 ImA [ 4 * 1 30 

1
180 4 *4 30 4 * 4. 0 1.5 

250380 1500 700 5 136) 503) 130 1500 ImA 10 es 5 15 IB = IA * 5. 0 *1.6 

250389 60 60 8 3 25 " 150 20 30 3 * 1 ' 30 160 3 * 0 . 1 40 3 1 1.2 

25' ) 30 
. ,------'- r----

250389A 80 80 8 3 150 20 3 * 1 30 160 3 * 0 . 1 40 3 1 I 1. 2 

250390 60 60 8 3 25' ) 150 20 - 3() 3 r--* 1 30 160 3 * 0. 1 40 3 1 1.2 

250390A 80 80 8 3 25' ) 150 20 I 30 3 *1 30 160 3 * 0.1 40 3 1 I 1. 2 

80' )-
.-

250418!:>. 1000 500 5 10 61 150 * 10001 1 rnA 5 *5 6 .5 30 18=2. SA * 7.5 *3.0 

1) RBE - 3KO 2) Te- 70 "C 3 ) Te- 75"C 4 ) Tc= 25"C 5) With cooling fin 6 ) l eM 7) RBE = 5000 8) RBE=2200 

(SILICON '"'UNCTION rET) 

Absolute Maximum Ratings 
(Ta=2s"C ) 

-
Type No. VDSO VOGO I DSO T I DGO 1 I GSO 1 T a pr T st. Bias IDS 

, . 
* P T Vos Ves RL max. 

( V) ( V) ( rnA ) ( rnA ) ( rnA ) ( "C ) ( "C ) 
I 

( V ) ( V) (Kn ) ( mA ) 

25K50 10 10 
---1.--

2 2 2 I - 10-+.70 - 20-+80 4.5 0 2.2 ± 1% 1.0 

25K56 !:>. 10 10 10 I 10 I * 100mW - 55-+ 125 I 5 0 10 

250312 250365 250334 
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Bias 

Ic 

VCE (sat ) 

18 max. 

( A) ( A) ( V) 

Bias IT * f ae 

VCE IE min. typo 
* Ic * (KHz ) * (KHz ) 

( V) (A ) ( MHz) I ( MHz) 

typo max. 
Condition 

(u S ) (uS ) 

Use. Drawing 

No. 

Type No. 

1-2_. _5 -+-0_._85-+_10-----iI--_+-_--+ __ t--_-t-lc_=_ 4A, IBoo' = 2.5A, RB = 0.50 , LB = 1_0,uH'---t __ -t-1_. _0 -+-H_o_r_. O_u_t._ +-_T_.1_7_ t-2_5_0_3_00_--I 

1 0. 1 10 10 *0 . 1 5 
---r---t-- +----

2 0. 4 1 10 *0 . 2 * * 25 
-

2 0.4 1 10 *0 . 2 * * 25 

2 0.4 1 10 *0 .2 * * 25 

2 0. 4 1 10 *0 .2 * * 25 
1---+---+- r-~--+ 

5 0 .5 2 10 *0 . 5 1 
I---+---

Ve rt. Out. T·17 250312 

AF Out. T·32 25031 7 

AF Out. T·32 250317A 

AF Out. T·33 250318 

AF Out. T·33 2503 1 8A 

AF Out. T18 250319 

~ 1.0 1 ~ ~5A, IBoo, = 0 8A, RB= 0 50 , - VBB = 5V 1. ~_ SWi_tc_h_in-=g-lI--_T._16_ -t-2_5_0_3_2_ 1--I 

0. 1 0 .01 10 . -1 
1--5--11--0-. 5---r--2~O + • o:s: :~ . 25

1 

1-4_._5-+-_2_+-1_7 .l-- +- Ic=4A, IBeo,= 25A, LB = lOJlH 

2 0.4 1.0 10 I *0 . 2 * *70 

AF Out. T·21 2 50324 

AF Ou t. T·16 250334 

I 1.0 Switching 
I AF Ou t. 

T·19 250350 

T·32 250365 

"'--2 -+-0-. 4 I 1.0 10 I *0 . 2 I ,**701 AF Out. T·32 250365A 

2 0. 4 1.0 10 *0.2 1**70 AF Out. T·33 250366 

2 0.4 1.0 10 *0 . 2 AF Out. T·33 250366A 

5 0. 5 1. 5 10 *0 . 5 10 AF Out. T·19 250379 

0. 9 Switching T·19 250380 5 1 10 Ie =5 A, IB oo ' = 1.5A, LB = 5,uH 
...---+---+---+---r---4---+---+------

2 0.4 1 10 *0 . 2 1 *25 AF Ou t. T·32 250389 

2 0.4 1 10 *0 . 2 * * 25 A F Out. T ·32 250389A 
---------------------+------i--r-----+-----+----~ 

2 0.4 1 10 *0 . 2 1 *25 AF Out. T·33 250390 
I---+---+--t---

2 0. 4 1 10 *0.2 
.~--+---+--- -t-----+-----~ 

1 *25 I AF Out. T·33 250390A 

4 1 1. ° I c = 5A. I B1 = lA. - I B2 = lA 1. 5 Swit ching T·19 2504 18 l1. 

9 ) Tc= 90 "C 10 ) Tc= 100 "C 11 ) RBE = 5600 

Elect ri cal Characte r istics ( Ta= <5 "C ) 

-- Drawing 
NV 

Bias gm Bias *NF Structure Type No. 
Co RL 

No. 
Vos VGS 1 RL min. Vos 

* Ios * 1 
max. 

( V) (V) (KHz) (KO ) ( jlU) ( V) ( pF) I (KO ) ( jlV ) 

4.5 ° 1 2.2 ± 1 % 350 4.5 7.0 2.2± 1 % 4 N·channel T·24 2SK50 

5. 0 ° 1000 4000 5 *lmA 1*100MH z * 4 . 5dB N·cha nn el T·24 2SK56l1. 

250366 250380 25K56 
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(SILICON MOS rET) 

Absolute Maximum Ratings 
(Ta =2S"C) 

Electrical Cha racteristics (Ta =2S"C ) 

TypeNo. V, VGlS ~s I I D P¥- ~_ .~ I Bi as VG1SC I Bias VG2SC Bi as I Gl~ 
I Vos VG1S VG2S min. I max. VDS VG'S I D max. VDS VG1S I D Imax. VG1S VDS max. 

(V) (V) (V) l( mA )I(mW) I (OC ) (V) (V) ( V) (rnA ) (rnA ) ( V) (V) (}.tA ) (V) I (V) (V) (}.tA )1 (V) (V) tv~2~ (pA ) 

~~~-* 20 - 10~8+- 10-+ 8 1 15 170 ) 12510 0 5 0 + 5 ~ 10 5 _ 50 - 2l 10 0 50 1 - 2.5 - 10 0 100 

3SK~9 20-+ ± 8 ± 8 1 24 250 150 10 I 0 I 5 j 1 I 24 10 5 I 50 1-3.0 10 0 50 - 3.0 ± 8 0 _3~ 
3SK496 20 i ± 8 t ± 8 30 350

1
150 10 0 5 3 30 1 10 5 1 50 1- 3 01 10 0 50 - 3.0 ± 8 0 20nA 

(SILICON TRANSISTORS TRANSMITTING ) 

Absolute Maximu m Ratings 
El ec trical Characteristics ( Ta =25"C) (Ta = 25'C ) 

r I CSO 
~ -

Type No. V cso V CEO VEBO I c P c T i Bias Bias hFE Bias IT 
* VCES 

I- - r - ,--
lEI VCSI max. VCE I E min. typo VCE min. 

(~ fE ( }.tA ) 
* Vcs * I C * t yp

) ( V ) ( V) ( V ) (A ) (W ) (oC ) (V) (A) ( V) (A) (MHz 

2SC456 50 
I * 50 1.5 0.6 11 0.75 175 12 1 6 - 0 . 08 12 I 

- - - -r 
2SC478 50 

I 
* 50 1.5 0.12 11 0.3 175 12 1 12 - 0.02 10 20 12 - 0 . 02 100 

-- - - -
2SC57 I * 36 18 4.0 1. 5 11 6 2) 175 20 5 13 .5 * 0.1 70 13. 5 - 0.1 250 

- - - - -
2SC572 * 36 18 4.0 3.0 11 10 2) 175 20 5 13.5 * 0 . 2 80 13.5 - 0.15 250 

- ~ 

2SC573* 36 18 4.0 4.0 11 20 2) 175 20 10 13.5 * 0.4 80 13.5 - 0 .3 250 
- -- --- - ;- -.- -
2SC585 * 65 40 4.0 3.0 11 20 2) 175 30 12 * 28 - 0.2 80 28 - 0 . 15 250 --- t----- ---+ ~ - r- 20 

0. -
2SC73 I 40 20 4.0 1.0 II 2.5 2> 175 1 13.5 * 0.1 20 10 - 0.03 * 700 

- --t- -+-
0.6 11 2.5 2) 

f- ,- -
2SC82 I 40 20 4.0 175 20 1 13.5 * 0.1 20 10 - 0 . 03 350 -- I- - -- -
2SC822 40 20 4.0 0.8 " 2 .5" 175 20 1 13.5 * 0.1 20 10 - 0.03 400 
- - -
2SCI073 36 18 4.0 1.5 11 22) 175 20 5 13.5 * 0.1 20 70 13 .5 - 0.1 * 1000 

1-- -
2SCI074 36 18 4.0 2.0 11 10 2) 175 20 5 13 .5 *0.2 15 50 13 .5 - 0.15 * 700 

-
2SCI075 36 18 4.0 4.0 11 20 2) 175 20 10 13.5 * 0.4 15 60 13.5 - 0.3 * 800 -
2SCI076 36 18 4.0 6.0 11 30 2) 175 20 30 13 .5 * 0.6 15 50 13 .5 - 0.5 * Rnn 

-
2SCI190 36 18 4.0 5.0 11 30 2) 175 20 100 13.5 * 0.4 10 50 10 - 0. 3 * 600 

2SCI191 36 18 4.0 7 ·O ll 45 2) 175 20 500 13 .5 * 0.8 10 50 

2SCI192 36 18 4.0 lO ll 60 2> 175 20 ImA 13 .5 * 1.0 10 60 10 - 1 * 350 

2SCI303 40 20 4 . 0 0.5 11 0 .6 2) 175 20 1.0 13 .5 * 0.1 20 70 10 - 0.03 350 
-

2SCI326 55 30 0 . 4 11 52) 175 * 28 20 5 * 0.05 30 15 - 0.025 * 700 

2SCI354 55 35 4.0 JO ll 60 21 175 20 ImA 13.5 * 1.0 10 50 

2SCI405 36 18 4.0 1 .5 " 10 21 175 20 50 10 * 0.1 40 
- '-
2SCI620 36 I 18 3. 0 I. 2 II 10 2> 175 15 100 13.5 * 0.1 10 50 

1 ) I eM 2 ) T c- 25 C 

3SK49 2SC731 2SCI073 



- - - T - -,- Drawing 
Bias IGzss Bias IYfs I Bias C,ss Bias Gps Structure Type No. 
~Vos Vos VG2S 

~ - typo I Vos 10 
No. 

max. I os f min. max. Vos VG1S f VG2S f min. typo 
VG1 S *typ. VG2 S 

( V) ( V) ( pA) ( V) ( V) ( mA ) (KHz ) (mU) I(mU )1 ( V) (V) (KHz) (mpF) ( V) l (mA ) ( V) I(MHz ) (dB ) ( dB) 

- 10 0 100 10 5 5 455 5 10 10 - 10 +-4551 35 10 8 5 200 15 25 N channel T·8 3SK32. 
- -+ t ~ -t -r--- -+- --+- --
± 8 0 20nA 10 5 5 455 7 18 10 - 8 455 10 10 8 5 200 18 N chan ne l T·8 3SK39 
--+ 120n A 

"i- t I 
10 r - 8 i 455 j 10 t 15 t t- +----r- ---j- --

± 8 0 10 5 5 455 * 15 7 200 17 19.5 N Chan nel T· 8 3SK496 

Bias COb Bias r bb" Condition Po 11 Use 
Drawing 

Type No. 
VCE VeE fop Vee 

~ 

Pin No. IE max. IE typo max. min. min. 
* typo * typ o 

( V ) ( rnA ) ( pF) ( V ) ( A) (0 ) (0 ) ( MHz ) ( V ) (w) (w) ( % ) 

12 - 1 15 27 12 0 .5 45 HF Out. T·12 2SC456 - --
12 - 1 8 27 12 0. 1 49 HF Out. T-9 2SC478 

~ - + -- -
13.5 0 15 175 13. 5 0. 125 1.0 60 VHF Out. T·12 2SC57 I * - f- -
13 . 5 0 35 13 . 5 - 0. 15 5 15 175 13 . 5 1.0 4 .0 70 VHF Out. T·23 2SC572 * 

13.5 0 35 13 . 5 - 0. 3 4. 5 15 175 13 . 5 4.0 12.0 80 VHF Out. T·23 
I-- --
2SC573 * 

+ ----
30 0 20 28 - 0. 25 6. 5 15 VHF Out. T 22 2SC585 * 

----
10 0 10 500 13.5 0 .3 1.0 *60 UHF Out. T 13 2SC73 I , . ---
10 0 10 10 - 0.03 15 50 175 15 0.25 1.0 VHF Out. T·13 2SC82 I 

-
10 0 10 10 - 0.03 15 50 175 15 0 .5 1.7 VHF Out. T·13 2SC822 

+ f---- -
13.5 0 10 500 13.5 0 .4 1.6 *60 UHF Out. T·28 2SCI073 

~ 

13.5 0 25 500 13.5 1.0 3 .2 *60 UHF Out. T·28 2SCI074 
-

13 .5 0 25 500 13.5 3.0 7.0 * 60 UHF Ou t. T·28 2SCI075 
---

13.5 0 30 500 13.5 6 14 * 60 UHF Out. T·28 2SC I076 
- - -

13.5 0 * 17 175 13 . 5 4.0 15 * 60 VHF Out. T·28 2SC I1 90 
f-- --

10 0 * 50 175 13.5 8.0 25 * 60 VHF Out. T·29 2SC I1 9 1 
I- -

10 0 * 100 175 13.5 14 35 *60 VHF Ou t. T·29 2 SC I1 92 
- --

10 0 10 10 - 0 .03 15 50 175 15 0 . 05 0 . 5 VHF Ou t. T· 12 2SC I 303 
r-- f--- --

30 0 3 400 28 0 . 1 1.0 45 UHF Out. T· 12 2SC I 326 
I-- --

175 24 8.0 35 50 VHF Ou t. T·29 2SCI354 
I- --

175 13.5 0.35· 3 .0 * 60 VHF Out. T 36 2SCI405 
t-

500 13 . 5 0.6 2 .2 
1 

* 60 UHF Out . T· 36 2SCI620 

, 

2SCI192 2SCI326 2SCI620 
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((Z)-SERIES TRANSISTORS FOR THE COM MUNICATIONS INDUSTRY) 

ClJ - Series Silicon transisto rs are high reli ability types 
assembled with specia ll y selected materia ls in specia ll y 
contro lled process to provide optimum reli ability for 
the communicati ons ind ustry. 

T he inspections and the q uality contro l are performed 
in accordance with the U.S mili tary standard MlL­
S-1 9500E, MlL-STD-750B and MI L-STD-202D. 

(Metal type ) 

Abso lute Max imum Ratings El ec t rica l Char acteristi cs (Ta = 25"C ) 
(Ta =25"C) 

Type No. VeB 1 VeEO VEBO Ie Pe Tj 

-'= f:i'~' ''o "'" h FE T Bias VBE ~VeE(S" 1 
*VeER 

VeB max. VCE max. V~E Ie min. typo max· 1 VeB.J Ie typ o max. Ie IB typo max . 
*V EE 1 *V eE 

( V) ( V) ( V) ( rnA ) ( mW ) ("C) ( V) (pA) ( V) (pA ) ( V) ( mA ) ( V) (mA ) ( V) ( V) ( rnA ) ( mA ) ( V) ( V) 

2SA546iZ> - 70 - 60 - 5 - 3AI I 1.2W' 175 - 30 ~ -~ - 50 - 3 - l oa 38 115 * - 3 -100 1- 0 .8 - IA - 100 - 0.8 

~§A546A(l: 
-- . ....:c:. 

I - O. g - IA - 90 - 80 _ - 51- 3AIl J .2W' 175 - 30 -ilJ - 80 - 50 - 3 - loa 38 115 ' *- 3 -100 - 100 - 0.8 
-

- I~t 38 I - o. ~ - IA ~7@_ --=-70 ---= 6~ --= 5 - 3AI ' lOW' 175 - 30 - 0.1) - 60 - 501 - 3 115 *- 3 -100 - 100 - 0.8 

~550(ll - 25 - 25 - 5 - 100 I 300 175 - 10 - 0.1 - 25 - 10 - 5 2 130 520 - 50 - 2.5 - 0 .3 
- --j-- . ~ + - -t-

2SA550~ - 45 - 45 - 5~100 1 300 175 - 10 - 0.1 - 45 - J( - 5 2 130 520 - 50 - 2.5 - 0. 3 

~538(ll 25 25 5 100 Il 300 17.5 10 0.1 25 10 5 - 2 130 250 520 
, 100 10 10. 21 0.32 

r-
2SC538~~ 45 45 5 100 II 300 175 10 0. 1 45 10 5 - 2 130 I 250 520 100 10 0.21 0.32 

~2<l! _ 40 30 4 25 130 175 10 0.1 30 10 10 4 26 I *2 10 0.95 10 1 1. 5 

2SC563(ll 40 25 4 25 145 175 10 0.1 25 10 10 7 38 * 10 7 0.9 10 1 0. 15 

2SC563A(l: 40 40 4 25 300 ' I 175 10 0.1 40 10 10 7 38 * 10 7 0.9 10 1 0. 15 

2SC583(ll 30 IS J 5 ~1l 200 _ 175 10 0.1 r- 15 10 1 2 25 ISO I ! 
I-- --

250 I 2SC645(ll 30 25 5 30 140 175 10 I 0. 1 25 10 10 I 70 10 1 I 0.1 
t-

2SC696(ll 100 60 5 3A II 1.2W' 1 7~ ~O t 0 . 1 60 50 3 100 38 115 1 3 100 0.8 2A 400 0.8 

2SC696ACb 130 80 5 3A Il 1.2W' 175 30 0 . 1 80 50 3 100 38 11 5 3 100 0 .8 2A 400 I 0.8 

2SC697(ll 100 60 5 3A II lOW' 175 _ 30 L 0 .1 60 50 3 100 38 11 5 3 100 0.8 ' 2A 400 0.8 
.-I- - -

2SC697A(l: 130 80 5 3A " l OW' 175 30 0. 1 80 50 3 100 38 I ll 5 *3 100 0. 8 2A 400 0.8 

r iO l 0. 1 1 

--

2SC761 Cl)_ 30 20 3 20 150 175 20 10 10 2 40 *7 12 0.75 1. 0 10 1 3 
t- -

2SC762(ll 30 20 3 20 150 17~ 10 0.1 ; 20 10 10 2 75 : I *7 12 0.75 1. 0 10 1 3 
- - r- I -

2SC94 7 (ll 25 20 3 15 150 .J.7~ 10 0.1 25 10 10 2 10 I 20 * 10 2 0.77 1~1 1 0.6 
- . t - , 

25~-k l() O.77- T 
2SC948(ll 25 20 3 15 150 175 10 + 0.1+ 25 10 10 3 10 3 10 1 0.6 

2SCIOl2Cb 165 165 5 60 2.SW' 175 12 1 0.2 + 165 50 20 40 20 *20 40 1. 2 10 t 2 1. 0 
+ +-- -

60 lO-
t--

2SCIOl2ACb 250 250 5 60 ..1.,. 5 \\I!. 175 12 0.2 250 50 20 40 20 + * 20 40 1.2 10.0 
- - -

2SC I 033(b 200 150 5 ~ r- 300 175 12 0.2 150 

SJ 10 
5 30 5_ 1 1.0 

I- - -- - -+ 

2SC I033ACf) 250 200 5 25 300 175 12 , o 2 200 50 10 5 20 5 1 -~ .- , - - -

2SCI547Cf)L' 30 20 3 _ _ 20_ ~50 175 25 0.1 f--2.Q.. 10 10 3 20 ,- - - -
2SD 198(ll 300 *300 7 6 l A 25W' , 150 300 500 150 1m 5 ...2...l. _ 60 200 *5 100 1.5 lA 100 5 

2SD226(ll 40 40 8 3AII 2SW' 150 20 I 3 * 10 ";) 3 I A 30 100 *3 lA I 1.4 2A 400 1 

2SD3 1SCll 
- - -

110 80 7 r 30A Il lOOW' 150 40 5 I- 40 50 4 SA 30 50 *4 SA 2'~r SA 
500 2 

2SD334(ll 110 80 7 6A 75W' 150 40 5 40 50 4 lA 70 150 *4 lAI 2.5 SA 500 2 

(Plastic type ) 

Abso lute Maxi mum Rati ngs Electr ica l Characteris t ics (Ta=25"C) 
(Ta=25"C ) 

Type No. VCBO VeEO VEBo l 1 e I Pe Tj B' leBO B' leEO Bias h FE Bias VBE ~CE( S" ) 
*V eER ~ ~ 

Ie J min I typo ·max. VeB IE Ityp . max. Ie IB typo max. VeB max. VeE max . VeE 

(V) (V) ( V) (rnA) ( mW) ( "C) (V) (p A) (V) (p A) (V) (rnA) ( V ) (rnA 1 (V) I (V) (mA )1 ( rnA), (V) ( V ) 

2SA564(ll - 25 - 25 - 5 - 100 1 250 125 - 10 - 0.1 - 25 - 10 - 5 2 130 r-?50 520 I - 100 - 10 - 0. 21 - 0.32 

2SA564ACb 
- --

I - 1001 - 10 - 45 - 45 - 5 - 100 1 250 125 - 10 - 0.1 - 45 - 10 - 5 2 130 250 520 - 0.21 - 0.32 

2SC828(ll 30 25 5 100 I 250 125 10 0. 1 25 10 5 - 2 130 250 520 100 10 0.21 0.32 

? SC828ACb 45 45 5 100 I 250 125 10 0 .1 45 10 5 - 2 130 250 520 100 10 0.21 0.32 

2SC82SCll 30 20 5 30 250 125 10 0. 1 20 10 10 - 1 70 250 -
2SCI047Cb 30 20 3 15 150 125 10 0. 1 20 10 6 - 1 65 260 6 - 1 0 .721 

·2SC 1215Cb 30 20 3 50 200 125 10 0 .1 20 10 10 - 2 25 10 - 2 0.721 1 

1) I CM 2 ) Wi th coo li ng fin 3) Te = 25 °C 4) Tc = 75 °C 5 ) Rg = 2KO 6 ) Rg = 50.b. 7) RBE= 5000 
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I-
fr NF C" I- Bia s ~ t:. f a. Bias f- Bias ~ 

Vee l 1£ min typ ~ f typ) !max Vee 1£ f typo max 
*y " *I e *max 
( V) I( mA )I(MHz )I(MHz ) ( V) I(mA)I(MHz)1 (dB ) (dB) ( V) (mA)( MHz) ( pF) (pF) 

~HO SO 1-
f..!-=101 HO so 1 ~ 1 ~ t 

* -101 HO so + -+ ~ 1-. 
~IO * -I 120 t l ~ . ~ + 

~ * -I 120 t t- t t-. + 

f--5J - 2 ISO t + t- t-. j 

~ - 2t- ISO t ~ 
~ - 4 220 330 • + I- t 10 - I 0.150 . 22 

r-l!l - 5 360 550 I- 10 - I 0.23 0.32 

10 I - 5 360 550 --.--10 - I 0.23 0 . 32 

LU - 2 i1000
1 1 +-t- _ 2

T 
O.S 

1 10 ! - 1 0 .651.2 

t 

10 

10 * 50 35 + 1 + + ~ 
10 * 50 35 I- -+ +-- +~ _ + +- ~ ~ + 

10 - 50 3~ + -t + 
~ - 2 ~ *950

1 

+ -+ ---t --" lQ_...-= IT 0 . 350.4 

10 - 2 1 450I*71.Q.. 1 -+ _ +- 4 1 10 - 1 0.350 . 4 

10 - 3 4QQ16~ ~ + t- --+ 1<1.+= 1 0 .33 

10 1 - 3 700 SOQj I- + -+ -+-+ 10 - I [ O . 3} 

10 - 10 8~j 100 ~ t ---+ + r- 20 - 10+- 3. 0 

IO~- IO 801 100 t- + .. t- -f- 20 - lOr 3_0 
10 - 10 150 1 -+ 

..J..<>.... c=- 101 I ISO ~ : : ~ 
10 - 3 \ 1900 1*11 1 ---1-80-4--~6 IO J- 0 

*10 *100
1 24 

*10 *2001 1t:.2~ l 

fQ . 13 

1 
t +- + 

*101 *500 I I 

* 10 *500 jt.25K t- j I 
l-

I 

Bj Sl.S- Z'b . L-ru~ PG * IY,. I 

Vee 1£ f max . Vee 1£ f Imin . ltyp . 

Use. 

No. 

Drawing 
Type No. 

(dB ) ( dB) 

( V) (mA ) (MHz ) (0 ) ( V) ( mA) ( MHz )l t~nl : r~nl 
I 1 I _ General T-12 2SA5~ 

_ T - I~ 2SA546A~ 

T-14 2SA54~ 

t 
10 - I 

+ 

+ 
.. 

2 

+ 

+-

.. 

+ 

+ 

+ 

t 

+ 

+ ~ t 
I 

+ t- + 

+ ~ t 

.. t + 

+ I- t 

+ + t 

+ I- ~ 

f f- t 

50 

I-

+ 

+ 

-t 

+ 

+ + 

+ 

+ 

+ 

10 - 4 

5 - 7 

5 ...=1.. 

, 
+ 

t 
t 

t 

+ _ General 

General 
+ 

+ 
General T·9 2SA55o;b> 

.. _ General -+-T_-9_-+2SA550A~ 

+ _ Q.eneral _ T-9 _ 2SC53~ 

_ .§.eneral _~ _~SC538~ 

*10 *9~ VIF ( AGC ) T-7 _ 2SC562(b) 

*110 *14~ VIF Amp. T-7 _ 2SC.E..6~_ 

*110 *140 VIF Amp. T-7 2SC56~ 

+ - +--+,U.:..;.H,--F A.'!'L~ 2SC~ 

1 + - + _ ¥ Amp. _~~~SC64~ 

+ 
t 

+ 

10 - 2 

10 - 2 

10 - 2 

10 -3 

+ 

.. 
+ 

t ... 

+ 

~ 

t General T-12 2SC69~ 

+ _ General T-12 2SC696A(b> 

1 _ General T-14 2SC697~_ 

-t---I..=G.::..:enc..::eral T ~ ~SC69~ 
12 ~ HF Amp._ rI-: 6 _ 2SC761~ 

11 VHF Amp. T-6 2SC762(b) -
11 UHF Mix . T-6 2SC947~ 

~ ~~HF Osc. T-6 2SC9~ 

t- _ Video Out. T - 12_ ~SCIO~ 

~ T Video Out. T-12 2SCIO I 2A~ 

~ t _ Switc hin g T-9 _ 2SC I033(lJ 

Switching T·9 _ ~SC!Q33~ 

800 14 I~ UHF Amp. T-6 2SC I547@t:. 

_ AF Out. _ r!'~ 3,SD 198(l) 

_ AF Out. T·21 2SD226(£> 

+---
~F Out. r!' IS 2SD3 19:b> 

AF Out. T·16 2SD3~ 

~as IT r Bia s NF :.. Bi ~s C" I Bias Z ,b Bias PG - Use. 
No . 

Drawing 
Type No. 

Vee 1£ min . typo Ve£ Ie f t ypo max . Vee 1£ f typo nax . Vee 1£ f max . Vee 1£ f min. typo 
*y~ *I e 'YC!J *I £' I 
(V) ( mA )I(MHz )I(MHz ) (V) I( mA )I(MHz Jr( dB )l( dB ) ( V) j(mA) (MHz ) (pF) (pF) (V) (mA )I(MHz ) ( 0) ('I.) ( mA )I(MHz ) (dB ) l (dB 

- 10 1 80 - 5 - 0'z 0.001 6 5) I 1 
.- I --+ ~ r 

-=.!Q, 1 80 - 5 - 0.20 .001 6 5 ) ~ I- + :l + I- t + I-

10 , - 2 220 5 O~O.OOI 6 5) 1 
~ ~ t- r -r---I- I- ~ +--+ 

10 - 2 220 5 0 . 2 0.001, 65) I General T-24 2SC828A~ 
10 - I 150 1 2301 1 I IO t - Ih2 60 +--r--I-t----1--+---+.:::cRF~A-=mp~-I-T~_2=-4~2S::.:C=8=2=9:b>:..::;q 
6 - I j ~~ 650 j *6 1* - 1 1001 336~~r-:::. lj.1 0 . ~ o.s \ I.OT J. 61 - I 100 20 24 RF Am~p-r-T-_ 2-4---F2-"--SC':"::":IO::":4'-"7"-(l)--f 

1 0 - 10\ 650 112001 j 1 j I 10 - l j lO _ ~ ;~ sf -tj-I-oTj-_- It-20-0t----t---"-20--+-U-H-F -o-"-s c- . --+--T -=_ 2-4-f2::::S-=C-'--1 2=-1.:...:~=t 

~ General T -24 2SA56~ 
, I- -I- - - ----'--"'-
~ _ General T-2 4 2SA564A~ 

General T -24 2SC828(l) 
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(Metal type Transmitting) 

Absolute Maximum Ratings 
Electrical Char acteristics (Ta =25"C) (Ta=25"C) 

Ty pe No. VCBO VeEa VESa Ie Pc Tj Bi as leBO*IcEO Bia s h FE Bias Ir 
*VCES 

IE IE Veo max. VeE min. typo VCE min. 
*VCE *Vca * Ie * typo 

( V) (V) (V) ( A) (W) ("C) (V) (jJ A) (V) ( A) (V) (A) (MHz) 

2SC731 (b> 40 20 4.0 1.0 1) 2.5 3) 175 20 1 13.5 *-0 . 1 20 70 10 - 0.03 * 700 

2SC821 (b> 40 20 4.0 0. 6 1) 2.5 3) 175 20 1 13.5 * 0. 1 20 70 10 - 0. 03 350 
-- I-- -

2SC822(b> 40 20 4. 0 O.SI ) 2.5 3) 175 20 1 13 . 5 * 0.1 20 70 10 - 0.03 400 

. 2SC I 303(b> 40 20 4.0 0.5 1) 0.6 3) 175 20 1 13.5 * 0.1 20 70 10 - 0.03 350 

2SC 1326(b> 55 30 0.4 1) 53 ) 175 * 2S I 20 5 * 0. 05 30 15 - 0. 025 * 700 

(Plastic type Transmitting ) 

Absolute Maximum Ratings Electrical Characteristics (Ta =25"C ) 
(Ta =25"C) 

Type No. I 
I 

I leBO *ICEa h FE Ir Vcao V CEO VEOO Ie Pc Tj Bias Bias Bias 
* VeEs 

Veo I ·max . 
I VCE I VeE I E I min typo 

I 
IE min. 

I I ("C) 
*VeE *VeB *I e *typ. 

(V) ( V) (V) (A) ( W) ( V) (jJA) (V) ( A) ( V) I ( A) (MHz) 

2SC I073(b> 36 IS 4 .0 1.5 1) 2 3) 175 20 5 13 . 5 * 0.1 20 70 13 .5 I - 0 . 1 * 1000 
--

I ~I - 0.15 2SC I074(b> 36 IS 4.0 2 0 1) 10 3) 175 20 5 13 .5 * 0. 2 15 50 * 700 
+------------l- . I 

2SC I07S<b> 36 

+ 
IS 4.0 4.0~ 20 3)J 175 20 J 10 13 .5 r-:;-0.4 15 60 13.5 - 0.3 * soo r- ~- - - f-- -

2SC I076(b> 36 IS 4.0 6.0 1) 30 3) 175 20 I 30 13 . 5 I *0 .6 15 50 I 13 .5 - 0.5 * SOO 

2SC I 190(b> 36 
, 

IS 4. 0 5.0 1) 30 3) 175 20 100 13.5 I * 0.4 10 50 I 10 -0.3 * 600 
r----- I 

7.0 1) I 2SC I 191 (b> 36 IS 4.0 45 3) 175 20 500 13.5 * O.S 10 50 L 

2SC I 192(b> 36 IS 4. 0 10 1) 60 3) 175 20 1mA 13.5 * 1.0 10 60 10 I - 1 * 350 
- - f-

2SC1354(b> 55 35 I 4. 0 10 1) 60 3) 175 20 1.0 13.5 * 1.0 10 50 

2SC140S<b> 36 IS I 4. 0 1. 5 1) 10 3) 175 20 50 10 * 0.1 40 

2SC 1620(b> 36 IS I 3.0 1. 2 1) 10 3) 175 15 100 13.5 * 0.1 10 50 

(Metal type: MOS FET ) 

Absolute Maximum Ratings Electrical Characteristics (Ta =25"C) 
(Ta=25"C ) 

Type No. Vas VG1S 
VG,S \ la PT I Teh Bia s I ass 

r Vos 

Bia s VG1Se Bias VG2se Bias I GISS 

VOS VGlS VG2S min . max. VG'S 10 max . Vos V GIS 10 max VOl. Vos max . 
VG2S 

( V) (V) (V) ( mA) (mW ) ("C) (V) I (V) ( V) ( mA) (mA) 1 (V) (V) l(jJA) ( V) I ( V) ( V) (jJA ) (V) (V) ( V) (nA) 

3SK39(b> 20 ± 8 I ± S I 24 ~ -' 55 - 150 10 I 0 5 1 24 10 5 I 50 -3 I 10 0 50 - 3 ± S I 0 20 

± 8 I ± S r 30 350 
I-- - - ~-

5 : 50 3SK49<l) I:; 20 - 55 - 150 10 0 5 3 I 30 I 10 - 3 10 0 50 -3 ± S I 0 I 20 

1) I"", 2 ) With cooli ng fin 3 ) Te= 25"C 4) Tc = 75 "C 5 ) Rg = 2K!l 6 ) Rg = 50!l 

2SA55Q@ 2SA564@ 2SA546@ 
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COb ~ r bb ~ Bias 
-~ 

VeE IE max. VCE I E typo 

(V) ( m.6 ) 
* typo 
( pF) ( V) (A) (n) 

10 0 10 

10 0 10 10 - 0.03 15 

10 0 10 10 - 0 .03 15 

10 0 10 10 - 0.03 15 -
30 0 3 

I-

I--- Bias 
C Ob 

Bi as rbb' 

VeE IE max. VeE IE typo 
* typo 

( V ) ( rnA ) ( pF) ( V) ( rnA ) ( 0 ) 

13. 5 0 10 

13 .5 0 25 

13.5 0 25 

13.5 0 30 

13.5 0 * 17 
r-- • 

10 0 * 50 
+ 

10 0 *100 I 

• 
+ 

--+ • I I 

t---

~s 
I GZss Bias I y f, I 

VG'S Vos max. Vos VG'S 10 I min. max. 
VGIS * typ. 

( V ) ( V ) ( nA ) ( V) (V) ( rnA ) (KHz ) (m U) ( mU) 

± S 0 20 10 5 5 455 7 18 r-- ~-~ 

± S 0 20 10 5 5 455 *15 

2SA547(]) 

Drawin~ I 
P o Use . Type No. Condition 11 

,-- i No. 
max . lop Vee Pin min. min. 

( 0) ( MH z) I (V) ( w ) ( w) ~ 

* typo 
(%) 

500 13.5 0.3 1.0 I *60 UHF Out. T·13 2SC731 ~ 
-+ --- -

50 175 15 0.25 1.0 VHF Out. T·13 2SC821 ~ 

50 175 15 0.5 1.7 
~ 

VHF Out. T·13 2SC82~ + 
50 175 15 0.05 0 .5 VHF Out. T-12 2SC130~ -- "-

400 2S 0 .1 1.0 45 UHF Out. T·12 2SC 1326(b) 

Drawing 

Condition Po 11 Use. Type No. 
No_ 

max. lop Vee Pin min . min . 
* typo 

(0) ( MHz ) (V) ( w ) ( w ) (%) 

500 13 .5 0 .4 1.6 *60 UHF Ou t. T·28 2SCI07~ 
• - -

500 13.5 1.0 3.2 *60 UHF Out. T·28 2SCI074@ 
-

500 13.5 3.0 7.0 *60 UHF Out . T-28 2SC I 075~ 
• ----

500 13 .5 6.0 14.0 *60 UHF Out. T-28 2SCI076~ 
- -

175 13. 5 4.0 15.0 *60 VHF Ou t. T·28 2SC119~ 
-- -

175 13.5 S.O 25.0 * 60 VHF Out. T·29 2SC1191~ 
• - -

175 13.5 14.0 35.0 * 60 VHF Out. T-29 2SC1192~ 
• -+ 

175 24 8.0 35.0 50 VHF Out. T·29 2SC1354@ 
+ t-- t-

175 13.5 0.35 3 .0 * 60 VHF Out. T·36 2SC140~ 
t I- -l-

1 500 13.5 ..1 0.6 .J 2.2 * 60 UHF Out. T·36 2SC162~ 

Bia s Crss 
Bi as --

Vos VGlS I typo Vos 10 
VGZs 

(V) (V) ( KHz ) (mpF) ( V) ( rnA ) 

10 -S 455 10 10 8 

10 - S 455 10 15 8 

1\ 

2SC538(]) 

-
PG Structure 
--

VG'S 

( V) 

5 

7 

I , min. typo 

(MHz ).l. ( dB ) ( dB ) 

200 IS 

200 r 17 19.5 

! 

I
ii 
11 

III 

N ch annel 
-

N channel 

3SK49(]) 

Drawing 
Type No. 

No. 

T-8 3SK3~ 
-

T·8 3SK49 (b)e. 
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(GERMANIUM T.RANSISTORS H.F. AMPLIFICATION) 

Absolute Maximum Ratings 
Electrical Characteristics (Ta=25'1:: ) (Ta=25'1:: ) 

Type No. v CBO V EBO Ic Pc Tj .-Bia~ leBo Ri, hI. _ Bi I a" s_ 

Vea max. VeB IE min. typo Vea IE min. typo 

( V) ( V) ( rnA) ( mW ) (OC ) ( V) (ll A) (V) (rnA) ( V) ( rnA) ( MHz) ( MHz) 

25AIOO - 40 - 0.7 - 10 60 75 - 10 - 16 - 6 1 80 - 6 1 10 

~5AIOI - 40 - 0.7 - 10 60 75 - 10 - 16 - 6 1 12 

_ 2SAI02 - 40 - 0.7 - 10 60 75 - 10 - 16 - 6 1 12 40 - 6 1 20 25 

25AI03 - 40 - 0.7 - 10 60 75 - 10 - 16 - 6 1 25 50 - 6 1 30 35 

25AI04 - 40 - 0.7 - 10 
1-

60 75 - 10 - 16 - 6 1 30 100 - 6 1 40 50 -
25A341 ~ - 20 - 0.5 - 10 63 75 - 6 - 13 - 6 1 40 ---
25A342 - 20 - 0.5 - 10 63 75 - 6 - 13 I 

(GERMANIUM TRANSISTORS L . F. AMPLIFICATION) 

Absolute Maximum Ratings Electrical Characteristics {Ta=25'1::) (Ta=25'1::) 

Type No. V CBO VEBO Ie Pc Tj -Bias l eBo Rj¥ hI. . ----, 
VCB ~ VeB max. min. typo 

( V) (V) ( rnA) ( mW ) (OC) ( V) (j.1 A) ( V) ( mA) 

258170 ~ - 30 - 100 125 85 - 10 - 12 - 6 1 20 30 

258171 - 30 - 100' 125 85 - 10 - 12 - 6 1 40 60 
.-

258173 - 30 - 100 125 85 - 10 - 12 - 6 1 40 100 

258175 - 30 - 100 125 85 - 10 - 12 - 6 1 1 55 190 
--I--

258345 - 32 - 10 - 100 500Il 85 - 10 I - 10 - 5 I 2 65 90 

- 32 I 
---+ -

258346 - 10 - 100 500Il 85 - 10 - 10 - 5 2 80 120 

258347 - 32 - 10 - 100 500 Il 85 - 10 I - 10 - 5 : 2 65 90 

258348 - 32 - 10 - 100 500 Il 85 - 10 - 10 - 5 I 2 80 120 

1) with cooling lin 12.5em· 2 ) Rg = 500!l 3 ) Rg = 2K!l 

Al 

2SAIOI 2SAI04 2SA34 I 
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Drawing 

Bias rbb Bias Cob I 
Condition PG 

Ves I I E I max. 
I 

Ves I I E f I Grounded I min. 

Use No. Type No. 
Ves I E max. typ o max. 

( V) ( rnA ) (Q ) ( V) ( rnA) I ( pF) I ( V) I ( mA) I ( MHz ) IConfigurati on ( dB) I ( dB) I ( dB) 

- 6 1 180 I I I I I RF Amp. T·5 25AI00 
f--- - t-- -

- 6 I 5 - 6 I 0 . 455 E 21 24 29 IF Amp. T·5 25AI01 
l- I- - ---

- 6 1 30 - 6 I 5 MW Conv. T·5 25AI02 

I 
+ ~ ~ + + t-- -

- 6 1 1 30 - 6 1 

l 
5 RF IF Amp. T·5 25AI03 

t ~ 

T 
- r-- - -

- 6 1 30 - 6 1 5 RF IF Amp. T·5 25AI04 

-+- +-- L ----t- + I- ~ --+- + -
RF Amp. T·6 25A341 * 

l- t- L t l- I - 6 20 
t--- - -

I 1 100 10 I RF Amp. T·6 25A342 

I--- ~ - Drawing 

Bias f 0' Bias NF Use Type No. 
I , .. 

I 
--- No . 

ma x. 
Ves I E min. Ves I E f max. 

( V) ( rnA) I ( KHz ) ( V) 
I 

( rnA ) ( KHz ) 
I 

( dB) 

40 1 - 2 I 0.5 1 I 16 AF Amp. T·2 258170* 
+ ~ t- -

85 - 2 0.5 1 16 AF Amp. T·2 258171 
+ 

! 
.. I- ---I-

220 - 2 0 . 5 I 6 Low noise T·2 258173 
f--- + l-

I + I 

- r--
360 - 2 0 .5 I 16 AF Amp. T·2 258175 

+ t --t--O.5 I----t- 10 ,;---180 - 2 10 10 - 5 AF Amp. T·3 258345 
+ j. t 

0.5 1 t 10 21 -
r--

270 - 2 10 10 I - 10 AF Amp. T·3 258346 
l-

t 
+ + + ; 

153 c-- I- ---
180 - 2 10 10 - 10 0.5 0.1 Low noise T·3 258347 

+ I- ; 
IS 3 

-
270 - 2 10 

I 
10 

I 
- 10 0.5 0.1 Low noise T·3 258348 

83 

25BI73 25BI75 25B348 
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(GERMANIUM TRANSISTORS: L.F. POWER AMPLIFICATION ) 

Absolute Ma ximum Ratings 
El ectrical Characteristics (Ta =25"C) (Ta= 25"C ) 

Type No. Veao VEao I Ie Pe Tj Bias I eao Bias 

Vea max. Vea k 
( V) ( V) (A) (W) ('C) ( V) (Jl.A) ( V) ( A) 

258126 - 32 - 10 - 3.5 301) 90 - 14 - 220 - I I .. -- I-- - -
258126A - 60 - 20 - 3.5 301) 90 - 14 - 220 - I I 

+ 
- I--- - - - -

258127 - 32 - 10 - 3.5 301) 90 - 14 - 220 - I 1 
- I-- --

258 127A - 60 - 20 - 3. 5 301) 90 - 14 - 220 - I I 
-t- - - - -

258128 - 80 - 40 - 6.0 301) 90 - 14 - 220 - I I 
- 1--- ~ --

~ 
-

258128A - I~ +- - 60 - 6.0 301) 90 - 220 - I I 
-I- -I-- - - -

258172 - 32 - 10 - 0. 3') 0 . 125 85 - 10 I - 12 - I I s=-2rnA 

t-- 0 . 125 
- f-

258176 - 32 - 10 - 0.3') 85 - 10 ! - 12 - I I s =-2rnA 
t I -

258177* - 60 - 10 - 0.3' ) 0.125 -+- 85 - 10 - 12 I - I I s =-2rnA 
i +-258178 - 20 - 6 - 0.5' ) 0.55 2) 85 - 12 - 20 0 0 . 05 
~ -

r O.55 2) 

-
258178A - 40 - 6 - 0.5') 85 - 12 - 20 0 0. 05 

1- 0.652) 1 - - - -
258324 - 32 - 10 - 1.0 90 - 10 - 10 0 0.05 

- -
258371* - 32 - 10 - 0.2 0 . 52) 75 - 10 - IS 0 0.05 

--- -- -
2 5 8449 - 50 - 20 - 3.5 22.53) JOO - 14 - 3mA 0 1.0 

-
- I. 5' ) 

- 1---. 
258473 - 32 - 10 4 . 35) 90 - 10 - IS 0 0.05 

258475 - 25 - 6 - 0.5' ) 0.15 85 - 12 - 20 - 0.5 0.15 
- - I-- - -

258476 - 20 - 10 - 2.0 65) 85 - 20 - 500 0 2.0 
- -- - - I-- -

258481 - 32 - 10 - 3.0' ) 65) 90 0 0. 1 
--

258493 - 40 - 14 - 5. 0' ) 95) 90 - 40 - 1 rnA 0 3.0 

258533 - 20 - 10 - 2.0 65) 85 - 20 - 200 0 2.0 

250352 32 10 1.0 0 .65 2) 90 10 25 0 - 0.05 
-I-

250367* 25 6 0.5' ) 0 . 15 85 12 20 0.5 - 0.15 

I ) Tc~ 45'C 2) With cooling fin 12.5cm' 3) Tc~ 50'C 4) I CM 5) T c ~ 25'C 

III 
2581 28 258 176 2 58 178 
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h FE 
-

min . typo 

I 
20 35 

-f--- , 
20 35 

45 75 -t-
45175-------! 
-~--+ 

20 40 

20 

35 

I 40 
+ 

50 
I--- -+--

57 90 
f-- + 

30 90 
I--

47 
I--

47 

50 
T 

t-- --+-
90 

t-- f-- ~ 

max. 

55 

55 

130 

130 

55 

55 

63 

140 

140 

500 

500 

295 

218 

25 45 165 
r--- --~-- ---rl --

40 80 305 
t--- --f- I 46 334 

Ves 

( V) 

- 1 

- 1 

- 1 

- 1 

- 1 

- 1 

o 
o 
o 
o 
o 
o 

Bias 

I 
I 

IE 

( A) 

3 

3 

3 

3 

6 

6 

0 .3 

0 .3 

0 .3 

0 .2 
--+--

+ 

3.0 

0 . 5 

min. typo 

I 
15 --L 25 

~_15 -+ 25 
34 55 

34 55 . , 

+-

16 27 

16 27 

56 

56 

53 

50 

35 

80 

t 

t 

t 

t 

-

V CE 

*V CB 
(V) 

- 6 

- 6 

- 6 

- 6 

- 2 

- 2 

- 2 

- 2 

Bias f •• 

IE 

( rnA) 

*fr 
#typ. 

min . 
( KHz ) 

Type No. 
No. 

Drawing 
Use. 

1 # 6 High Po. T·16 25B 126 
---l - I-- - [- ---

1 ~: 6_ High Po. r-T·16 25B 126A 

1 # 6 High Po: T·16 25B 127 

1 #6 High Po. T·16 25BI27A 
- --_t_----~ 

High Po. T·16 25BI28 
t 

High Po. T·16 25B 128A 
+ - [- ----1-------1 

Low Po. T·2 25B 1 72 
--+-- - I- - -t------t 

Low Po. T·2 25B 176 
- t-- - ------tr------t 

Low Po. T·2 25B 177 * 
+ - I- --- - ---t-----"'1 

Medium Po. T-4 25B 178 
+ - [- . r- --t-------t 

Mediu m Po. T-4 25B 178A 
+--- ---t-------r---;-------t 

10 10 Medium Po. T·3 25B324 
"--------

10 10 Medium Po. T·3 25B37 1 • 
~------tr----_t_----_t_---~ 

500 7 High Po. T·16 258449 

100 10 High Po. T·20 258473 

Medium Po. T·3 25B475 
r--- -f--t-- -f-

40 75 * - 2 100 * 300 DC Con y. T· 12 25B476 

~5 __ -+-__ -I- 170 1 0 --+--+---1.0 T 36 --+- -t----t- -2 ~ 100 ----I _____ I0 __ t-H_ig_h __ PO_.----t __ T._2_0---t_2_5_B_4_8 __ 1-t 

40 I I · * - 2 100 I *300 DC Con y. T·15 25B493 
~------~-----+------~------,-- I --- I T-----_t_-------r----~--------t 

75 * - 2 I 100 *300 DC Cony. T· 12 25B533 

63 I 295 0 - 0 .3 69 I 2 I - 10 10 Medium Po. T·3 250352 
r--- ---t-- + .+ I - - ---t-------I 

46 I 334 I J 2 - 10 # 30 Medium Po. T·3 250367* 

83 D3 ' 

258324 258481 250367 
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DIODES 

(GERMANIUM DIODES ) 

Type No. v. I F 

(V) (rnA ) 

OA70 15 50 
, OA79 30 35 

OABI 90 50 

OAB5 90 50 

OA90 15 50 

OA91 90 50 

OA95 90 50 

OA99 30 35 

MA23 30 100 
--r- -

MA25 30 100 

(SILICON DIODES) 

Type No. V. I F 

Absolute Maximu m Ratings 
(Ta =25'C) 

I FM 1 S1Jrg~ Ti Tst. 

( rnA ) ( rnA ) ( 'C ) ( 'C ) 

150 400 - 55 -+75 

100 200 - 55 - + 75 

150 500 - 55-+75 

150 500 - 55 - + 75 

150 400 - 55 -+75 
I-----

150 500 - 55 -+75 
'----

150 500 - 55-+ 75 

100 200 I - 55 -+75 
-- - --

75 - 55 -+75 
--r---

75 - 55 -+75 

Absolute Maximum Ratings 
(Ta=25'C ) 

I FM I sur ge Ti T opr 

(V ) I ( rnA ) ( mA) I ( rnA) ( 'C ) ( 'C ) 

MA26 
t------

MA26W 

MAS3 

MAS6 

MAISO 

MAI61 
I-- --

MA I62 

1 } Ta = 150°C 

20 

20 

35 

50 

75 

20 

30 

100 t-

i 100 

100 

100 

225 

225 

100 I 225 

I 

+ + 
100 

t t 
----+--

500 200 
1-

500 200 

500 200 

1 
60 

- 25 -+ 85 

Bias I F 

VF min. 

(V) ( rnA ) 

1 4 

1 2 

1 3 

1 5 

1 4 

1 3 

1 5 

1 I 2 
I-- -----t 

I-

( 'C ) 

- 30 - + 75 

- 55-+ 110 
-

- 55 - +100 

- 55-+ 100 

- 55 - +200 

- 55 - +200 

- 55 - +200 

Bia s r. Bias I • 

VR ma x. V. max. 

(V) ( j.lA ) (V) (j.lA ) 

10 150 22.5 800 

10 18 45 340 

10 11 70 150 

10 7 70 81 

10 150 22.5 800 

10 11 75 185 

10 : 7 75 110 

10 I 18 45 340 

30 300 

30 200 

Bias I. 
--:-- -

I ~R 
V. l max. I V. max. 

( nA) I ( nA ) I ( V) (p.A ) 

-: I ---+--
+--- -
-+ 100 15 

15 

15 

15 

20 

L-l~ 
25 35 I 100 I ) 

----t 
25 50 5 

+-
25 1 75 

J 
5 

MA26 

MAI61 

OA70 



Electrical Characteristics ( Ta = 25 "C ) 

Drawing 

Bias I • Condition 1'/ Bias V, Use . Type No. 
v. ma x. f RL I CL min. I , ! min. max. No. 

(V) (JlA ) (MHz ) (K(l ) 1 (pF ) ( % ) ( mA ) ( mV ) 1 ( mV ) 

30 3.9 L 10 50 1 Detector 0 ·1 OA70 
f--- f-- -

T 
• 

10.7 33 330 76 Detector 0 · 1 OA79 
f-- • t - - -

100 275 General 0 · 1 OA8 1 

1 250 
+ 

I 

1 
r - -

100 General 0 ·1 OA85 

: 1O~75 
I I 

I 
- I- - -

30 3.9 10 50 Detector 0 ·2 OA90 
I -+ ~ - -

General 0 ·2 OA91 
~ + ~ ~ 

0 ·2 -
.'-

100 250 

1 f 
General OA9 5 

I---- l- - r- .-
10.7 33 330 76 Detector 0 ·2 OA99 

f--- ~ r - - - - l-

t t 
1 120 185 AVC D·3 MA23 

I- r r 
~ - - - --- -

3 95 I 145 AVC D·3 MA25 
I 

Electrical Cha r a cteri stics (Ta=25"C ) 

1 Condition 
- Drawing 

Bias V, Bias C r I Condition t " Use Type No. 
I No. 

I , min. ma x. V. f max. I , f ma x. V. R, 1, - 1. max. 

( mA ) ( V) ( V) ( V) ( MHz ) ( pF) I ( mA ) ( MHz ) (!1) ( V) «(l ) I ( mA ) (nS) 

1.5 0 . 56 0.61 1 AVC D-6 MA26 
~ ~ ~ t ~ + - r-- - r----- - - -

3 . 0 1.19 1. 29 AVC 0-6 MA26W 
f-- t + r- t- r- - - -

100 1.0 10 1 2. 0 10 100 1 Switching D·7 MAS3 
f-- --- t + - -

100 1.0 15 1 2.0 3 100 0.85 Switching 0 ·7 MAS6 
r 10 - t- D·9 -

- - -
100 1.2 0 1 2.0 1 100 10 - 1 Switching MAI50 

100 1.2 0 1 2.0 1 100 10 - 1 4 Switching 0·9 - MAI61 -- -- , 
J 10 - 1 ] 

-
100 1.2 0 1 2.0 1 100 4 Switc hing D·9 MAI62 

MAS6 

=============9~============== 
OA99 

OA79 
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(SILICON RECTIFIERS) 

Electrical Characteri s tic s (Ta=25 'C ) 

Type No. VR I F I FM I surge Tj T opr Tstg Bias I R 

VR max. 

(KV ) (mA) (mA) (A) (oC ) (oC ) (OC ) (KV ) (J.lA ) 

MA242 / R 90Y 1.5A 14A ll 100 2) - 55- + 150 90Y 3 mA 

MA242C/CR 90Y 3 . 0A 3A 175 55 - 20- + 175 90Y 3 mA 

MA615 9 5 100 - 55- + 75 - 55- + 125 9 0.3 

MA619 12 5 100 - 55- + 75 - 55- + 125 12 0 . 3 

MA622 13 5 100 

I 
- 55- + 75 - 55- + 125 13 0. 3 -. .-- - -

MA625 15 5 I 100 - 55- + 75 - 55- + 125 15 0. 3 
- -

MP630 18 5 100 I I 
- 55- + 75 - 55- + 125 18 0 . 3 

MP715 9 5 
I 

100 
J 

I 
+ 55-+85 - 55- + 125 9 0 . 3 

-- !-

- 55-.;:ss( - 55- + 125 MA720 13 

I 
5 100 

I 
13 0.3 

---- I 
MA725 15 5 100 - 55- + 85 I - 55- + 125 15 0 . 3 

MA730 15 5 100 ! - 55- + 85 - 55 - + 125 15 0. 3 

1 ) with cooling fin 2 ) ~ O. l sec 3 ) ~O. 2 sec 

(VARIABLE CAPACITANCE DIODES) 

Absolute Maximum Ratings 
(Ta=25"C) 

Type No. VR IF T j T stg Bias I R Bias B VR Condition Cdl 

VR max. I R min. VR f min. max. 

(V) (mA ) (OC ) (oC ) ( V) (nA ) (J.lA ) ( V ) ( V) (MHz ) (pF) ( pF) 

MA320 28 20 60 - 55- + 80 28 10 50 30 25 1 1. 81 2 .73 

MA340 25 80 - 55-+ 80 25 100 2 1 10 .5 16 .0 

(PIN DIODE) 

Absolute Maximum Ratings 
(Ta =25"C) 

---
Type No. VR 

I 
I F P 

I 
Tj 

I 
T stg Bias IR ~ Bias 

I R I Bias VF 

VR 
I I 

i 
IF typo max. VR max. max. 

(V) 
I (mA ) I ( mW ) (·C ) 

I 
(oc ) (V) 

I 
(J.lA ) (V) (nA ) ( mA ) (V) (V ) . 

MA550 30 100 120 100 - 55-+ 100 30 1 50 10 100 100 0 .95 1. 2 

MA242 , MA320 MA622 
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Ele ct rical Char acte ri s tics ( Ta = 25"C ) 

, ~ ~ - Drawing 

Condition I R Bias VF Bias V F Condition trr Use Type No. - -- - -- No. 
VR T j max. I F max. I F max. I F I R max. 

( KV ) ('C ) (J.lA ) ( mA ) (V ) ( A ) ( V ) ( mA ) ( mA ) ( nS ) 

1.5A 3J 0.95 10 3) 1.1 5 Recti fier for D·4 MA242/ R 
+ t . -- -

3.0A 1.0 10 1.1 Alternator D·5 MA242C/ CR 
+ I , -

9 80 5 25 18 2 4 350 0·10 MA615 , - -
12 80 5 25 24 2 4 350 0·10 MA619 

+ + -
13 80 5 25 26 2 4 350 0·10 MA622 . - + + , .- .- -
15 80 5 25 30 2 4 350 High Voltage 0·10 MA625 

--t + , - -_.-
18 80 5 25 36 2 4 350 Rectif ier f or D· 1O MA630 

- + t --
9 80 3 25 18 2 4 250 Color TV D· ll MA715 . - -

13 80 3 25 24 2 4 250 0·11 MA720 . , -----
15 80 3 25 30 

t 
2 4 250 D·ll MA725 

, --t , 
t --

IS 80 3 25 36 2 4 250 0 · 11 MA730 

Electr ic al Characterist ics ( Ta=25'C) 

Drawing 

Condition Cd2 Cdl / Cd2 Condition Rs Use Type No. 
- I No. 

V R f min. typo max. min. max. f Cd V R max. 

( V ) ( MH z ) ( pF ) (pF) (pF) (MHz ) (pF) (V ) I (0 ) 

3 1 9.45 11 .5 13.48 4 --+.- 6 470 
~ :-t +1.2_ UHF/ VHF 0-7 MA320 

.~ - " --- I-
10 1 

I 
3.3 5.7 

1 
2.5 I 3. 4 470 

I 
1.2 UHF/ VHF D·7 MA340 

El ectrical Char acteristics ( Ta= 25 'C ) 

- - -~ -- Drawing 

Condition C R Condition rf l Condition r f 2 Use Type No. . No . 
V R f typo max. I F f typo max. I F f min. typo 

( V ) ( MHz ) (pF) ( pF ) ( mA ) (MHz ) (0 ) (0 ) ( mA ) ( MHz ) (KO ) (KO ) 

30 1 0. 5 1 20 100 4 10 
I 

0 100 1. 0 I 3 UHF AGC D- 8 MA550 

MA340 MA720 MA730 
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THYRISTORS 

(SILICON CONTROL RECTIFIERS ) 

Ab solute Maxi mum Rat ings 
( Ta =25't) . 

Type No. 10 I F fpeak ) I Su rge VFQ (Peak ) V RO(Peak J. V RQ( Peak J V GF ( Peak ) P G( Peak ) PG Tj C~Jndition 1m * I FX 

*V/RX(Peak 1 V F T c max. 

(A ) (A ) (A ) ( V ) ( V ) (V ) ( V ) (W) (W) (OC ) (V ) (oe ) ( mA ) 

2SF248 6.4 10 50" 200 200 500 " 10 5. 0.5 125 200 125 5 

2SFI060 * 2 20 " 200 200 300 ' I 10 0.5 0. 1 110 200 110 * I 41 
~--

M21C 0 . 2 8 200 * 200
51 300 , : 6 0. 1 0.01 110 200 110 * O. 0s&1 

M23C 2 20 200 * 200 51 300 ' I 6 0.5 0.1 110 200 110 * 0. 1 51 

1) non repetitive 20msec 2) non repetit iv e 10msec 3) IF = lOA, I RM = 5A , dv / dt = 20V / p s, T, = 125't 4 ) RGK = 22011 5) RL = 10011 

(SILICON CONTROL S WITCH ) 

Absolute Max imum Ratings 
(Ta =25't) 

-,----.,- - - - !--
Type No. Individual VC8 0 VCER 1 VCEO VEOO I E IEM" I e ICM '''T T stg I CER l EBO 

max. Il max. 
( V ) ( V ) ( V ) ( V ) ( mA ) ( mA) I ( mA ) ( mA ) ( mW ) ( 't ) ( 't ) Bias ( nA ) Bias (pA ) 

VCE RBE VER 

NPN 70 70 5 - 100 - 500 I 50 100 
(V ) :K.n) (V ) 

r----

I - 55 - 70 10 100 5 1 
3SFII 250 150 + 175 - VES 

PNP - 70 - 70 - 70 100 
500 I 

I 

(V) 
r----

70 0.1 

1) RBE ~ lOK11 2)t pulse ~ 1 msec. duty = 0 . 05 

(BI-DIRECTIONAL TRIODE THYRISTORS ) 

Ab so lute Max imum Ratings 
(Ta=25't ) 

- -- --

Type No. I T(RMS ) 

I 
I TSM VORM 

i 
PGM PGAV 

I Tj Conditon IORM Condition V TM 

V ORM Tj max. I TM max. 

(A ) I (A ) (V ) (W) (W) (Oe ) (V ) (oC ) ( mA ) (A ) ( V ) 

2SM58* 10 L 80 " ± 200 1l I 5 0.5 100 200 100 2 14 1. 65 -_.- -- f--- - r-
2SM79* 2 T 20 ' 1 ± 200 ' ) I 2 0.2 100 200 100 1 4 1.6 

80 -r- ± 200 t r-
2SM125L':. 10 5 0 . 5 

~ 
110 200 11 0 2 14 1. 65 

- - - - r-
2SM151 L':. 3 30 3) ± 200 1 0.1 110 200 110 0.1 5 2.0 
-- - - - -t- t t M28C L':. I 20 I ± 200 1 0 . 1 110 200 110 0. 1 2 Z.O 

(TRIGGER DIODE ) 

Absolute Maximu m Ra tin gs 
El ectr i ca l Char acteris t ics ( T a=25't) 

, 
(T a = 25't) 

- - -- ~ a. j Applicatio n Type No. PAY I PM T", I T stg Bias Voo Bias I BO Condit ion V 0 Drawing Type No --

::~ I ( ~ ) I (~: ) ! ::) I 
---, 

~ < I min. min. typo e m I 

( mW ) 1 (A ) I ('t) 
'- 'C, No. n a. 

( 't ) (p A ) ( V ) I ( V ) I (V ) ~ ~ I I I 
MAGI 150 I 2 I I 60 1- 55 -+ 125 180 24 36 I Vaa l 1 I 100 I Fig.2 4 1 6.3 I 0. 1 I Trigger I 5·5 I MAGI 

1) Ta = 50't , t<lOp s, f = 60Hz 
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Electrical Char acteris tics ( Ta=25 'C ) 

r- Drawing 
Condition I RO * I RX Bias V F Bias I GT Bias V GT IH t off R '''·m Structure Type No. 

r-- ~ * typo No. 
V R T e max. IF max. V F max. V F max. typo max. max. 

(V ) I ("C ) ( mA ) (A ) I ( V ) (V ) (mA ) (V ) (V ) ( V ) ( /1 S) ("C!W) 

200 l ~ 5 20 I 2 . 3 6 25 6 2.5 10 25.3) 3 Pgate PNPN 5-1 2SF248 
- -f-

r-- 200 110 * 1 ' ) 6 1.7 6 35) 6 o 84 5) L 10 9.8 Pgate PNPN 5-2 2SFIOSOllE 

110 T* 0.05 6) 

- - r--- ~ - r- -
200 1 1.6 6 16) 6 0.8 6) 3.0 6) * 60 Pgate PNPN S·6 M21C 

f-
I 200 110 *0.1

6
' 4 2.2 6 1 61 6 0 .8 6) 2.0 6) 10 Pgate PNPN S·7 M23C 

6} R GK= IKO 

Electrical Characteristics (Ta=25'C) 

r- --- ---,----- Drawing 
hr. 

I Bias VA. Bias I H toft Structure Type No 
t-- - I 

min. typo max. I A I e RB. typo max. RB' I e - VBB typo max. RBE typo max. No. 

Bias ( mA ) ( mA ) (KO ) (V ) ( V) ( KO ) ( mA ) ( V ) j ( mA ) ( mA ) (KO ) t (,uS )t (J-IS ) 

VeE I e I 
~JmA ) 1 I I 

2 10 50 180 

I I 50 0 10 1.05 1.4 10 10 2 0.5 1 10 6 12 PNPN S·4 3SFII 
VeB I • 
(V ) ( mA ) 1 

1 I I I I 0 1 1°.19 1 1.1 1 2.5 j j I J 1 I 

El ectrica l Characteristics (Ta=25'C) 

- I - Drawing 
Condition I GT Condition VGT Rth {j·m } Structure Type No. I-- , 

No. 
Vo max. Vo max. max. 

( V ) (mA ) ( V ) I (V ) I ("C!W ) 

6 Fi g. 1 50 6 
I 

Fig. 1 3 I 2.2 NPNPN S·1 2SM58 * + - -r-
6 Fi g 1 10 

1 

6 Fig. 1 2 9.6 NPNPN S·2 2SM79 * 
j---

1 
- -

6 Fig. 1 50 6 Fig. 1 3 2.0 NPNPN S·3 2SM125L>. 
r- , ---+-

~ 
~ -

6 Fig. 1 30 6 Fig. 2 8. 0 NPNPN S·7 2SM151L>. , i -t - - - -
6 Fig. 1 20 6 Fig. 1 2 10 NPNPN S·7 M28CIL>. 

Fig. Fig. 2 

Mode ® Mode @ 

put _~G vo -

VG 
+ + 

Mode © 

_~G V o + 

VG 
+ -
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I OPTO ELECTRONIC DEVICES I 
(RED LIGHT EMITTING DIODES: GaAsP) 

Abs olute Max imum Ratings 
( Ta = 25 'C ) 

Type No. VR IF I FM P T opr 

(v ) (mA ) ( rnA ) (mW ) ('C ) 

LNI I 3 75 100 150 - 25-+ 100 
-

LNIIW 3 75 100 150 

-

T s tg B Ap 

I F typo I F I typo 

('C ) ( rnA ) 1 ( f t - L) ( rnA ) (A) 

- 55- + 100 50 I 3000 50 6600 

50 3000 50 6600 
-

j -25- +100 - 55- + 100 
f- r---:-

- 25- + 100[ - 55- + 100 - ~-LN I 2 3 30 40 60 20 L-!500 _ 20 6600 - . f--- - -
LNI2W 3 l ~ 40 60 - 25- + 100 - 55- + 100. 20 1500 20 660U ------ --+ 
LNI3 3 30 t- 4" 

60 - 25-+ 100 - 55-+ 100 20 800 20 6600 
- + f-- I--- -

LN21 3 t 65 80 130 - 25 - + 1001 - 55- + 100 50 +-6000 +=- 50 ~700 - ----- I --- - f---
LN21W 3 65 80 130 - 25 - + 100 - 55- + 100 50 6000 50 6700 

f-- --- - +- ---l---
LN22 3 25 35 50 - 25- + 100 - 55- + 100 20 3000 20 6700 

I- -- + 
LN22W 3 t 25 35 50 - 25 - + 100 - 55-+ 100 20 3000 20 6700 

!-- - - t LN23 3 t 25 35 50 - 25- + 100 - 55- + 100 20 1500 20 1 6700 
f----- - - .- - -+-

LN24 3 30 35 60 - 25 - + 85 - 30-+ 100 20 500 1 20 6700 

(GREEN LIGHT EMITTING DIODES: Gap ) 

Abso lute Maxi mum Ratings 
( Ta = 25'C) 

~- ~- - --
Type No. VR I F I FM P I T opr T stg B f AP 

I 
f---~ ~ -

I 
I F typo I F typo 

(v ) ( rn A) ( rnA ) (mW ) ('C ) ('C ) ( rnA ) ( f t - L) ( rnA ) (A) 

LN32 3 30 40 80 1 - 25- + 85 - 30-+ 100 20 I 1200 20 5600 
c-- --- I- I - - ~ - . 

LN34 L1. 3 30 35 80 - 25- + 85 - 30- + 100 20 I 300 20 5600 

(GREEN LIGHT EMITTING DIODE: CONVERTER TYPE ) 

Absolute Max imum Ratings 
( Ta=25'C ) 

-
Typ e No. VR I F P T opr T stg Item B.P o Ap .6 A 

I F(DC) typo I F(DC ) 1 typo I F~ typo 

(v ) ( rnA ) ( mW ) ('C ) ('C ) ( rnA ) ( rnA ) (A) (mA ) (A) 
Visible 100 I 150f. - L· 100 5400 I 

100 + 150 
LN30 ( MEL4720 ) 3 100 150 - 25- + 75 - 30- + 100 -.!- ight 

t- I-- j -
Infrared 100 2 . 0mW 100 9500 100 500 

LN21 LN2 1W LN23 



Electrical Characteristics (Ta=25"C) 

6 A IR C Use 
Drawing 

Type No. VF Bias Bias 
~ No. 

IF typo IF typo max. VR max. VR f typo 

(rnA ) (.4 ) ( rnA ) (V) (V ) I (V) (JlA ) (V) (MHz ) (pF ) 

50 200 75 1. 75 2 . 0 3 10 0 1 60 Indicator 0-1 LN II 
-

50 200 75 1. 75 2 . 0 3 10 0 1 60 Indicator 0-1 LN II W 
-

20 200 30 1. 75 2.0 3 10 0 1 50 Indicator 0-2 LNI2 
-

20 200 30 1. 75 2.0 3 10 0 1 50 Indicator 0-2 LNI2W 
+- r----

20 200 30 1. 75 2.0 3 10 0 1 50 Indicator 0 -2 LNI3 
- - -
50 200 65 1.80 2.0 3 10 0 1 20 Indicator 0 -3 LN2 1 

-
50 200 65 1.80 2.0 3 10 0 1 20 Indicator 0-3 LN2 1W 

I-
20 200 25 1. 75 2.0 3 10 0 1 20 Indicator 0-4 LN22 

20 200 25 1. 75 2.0 3 10 0 1 20 Indicator 0-4 LN22W 
- - - -

20 200 25 1. 75 2.0 3 10 0 1 20 Indicator 0-4 LN23 
I--

20 200 30 1. 75 2 . 0 3 10 0 1 20 Indicator 0-7 L N24c. 

Electrical Char acteristics (Ta =25"C ) 

r - Drawing 
6 A VF Bias IR Bias C Use Type No. 

~ --- No. 
IF typo IF typo max. VR max. VR f typo 

( rnA ) (A) ( rnA ) (V) (V) (V) 
I (JlA ) I (V) . (MHz ) (pF) 

20 300 30 2.2 2.6 3 10 0 1 60 Indicator 0-4 LN32 c. 
- , 

20 300 30 2.2 2.6 I 3 10 I 0 1 60 Indicator 0 - 7 LN34c. 

Electrical Characteristics (Ta=25"C) 

- Drawing 
VF IR Co t r tf Use Type No. r---- No . 

I F{OC) typo max. VR max. VR f typo I F IF 

( rnA ) (V) ( V) (V) (JlA ) (V) I (MHz ) (pF ) ( rnA ) ( rnA ) 

I 100 < 5mS 100 < 2Jl S 
100 1.25 1.5 3 10 0 1 70 Indicator 0-5 LN30 

100 < 2mS 100 < IJlS 

LN30 LN24 LN32 
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(INFRARED LIGHT EMITTING DIODES : GaAs ) 

Absolute Maximum Ratings 
(Ta=25't ) 

Type No. VR I r I rM P T op r Tstg Po Ap 6 A 
t--- - f---

I F(oC ) typo I r (oc ) typo I r(oc ) typo 

( v ) (rnA ) (A) (mW ) (OC ) (OC) (rnA ) (mW ) (rnA ) (A) ( rnA ) (A) 

LN5 I (MEL47 I 5 ) 5 100 2 " 150 - 25- + 100 - 30- + 125 100 6 . 0 100 9500 100 500 
- - 1-. -I-

LN52 3 100 2 " 150 - 2S-+ 80 - 30- + 100 100 6.0 100 9500 100 500 -- --r--_._-
LN53 3 50 It ) 75 - 25- + 85 - 30- + 100 50 1.2 50 9500 50 500 
- - -. - r--
L N60 3 50 1 » 75 - 2S- + 85 - 30- + 100 50 3.5 50 9500 50 500 

- - - -

L N70 ( MEL 47 I 0 ) 5 75 11 ) 125 - 25-+ 100 - 30- + 125 75 1.0 75 9100 75 400 

1 ) f = lOOHz. duty Cycle 0.1 % 

(PHOTO TRANSISTORS ) 

Absolute Max imum Ratings 
(Ta =25't) 

I 

,-- - 1---- --- -,-- -
Type No. VCEO VEca P c Topr Tstg I CEO I CE (L) -

VCE typo max. V CE L 

(V) (V) I ( mW ) (oC ) (OC ) (V) (J.lA ) (J.lA ) (V) (Lux ) 

PNIOO 20 5 50 - 2S- + 85 - 40- + 100 20 0.05 10 10 
I 

500 - - - - - - J r-- - f--- -- -----;-

PN I 0 I (MEL4750) 30 5 100 - 30-+ 125 - 55 - + 100 10 0 .02 1.0 10 500 - ---- - 1--- - - - -- -

~O 20 _5-+-10~ - 2S- + 85 - 40 - + 100 20 O.OS 10 10 500 .- - --+ -
PNIIOW 20 5 . 100 - 2S- + 85 - 40- + 100 20 0.05 10 10 SO O - .-I--- - -
PNIII 20 5 100 - 2S- + 85 - 40- + 100 20 0.05 10 10 SOO 

I-- - ---I-- - - -- -- - I-- -- -
PNIIIW 20 5 100 - 2S - + 85 - 40- + 100 20 1 0 .05 10 10 SOO 

i- - - - -
PNI40 20 5 SO - 2S- + 85 - 30 - + 100 10 0.008 10 10 250 

~ ~ 
LN52 LN53 LN60 
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VF IR Co tR 
Drawing 

Type No. t f Rs Use. 

IF typo VR VR typo IF typo I F typo I F typo 
No. 

max. max. 

~mA ) *nS * nS 
(V ) (V ) (V ) (pA ) (V ) (MHz ) ( pF ) ( rnA ) (pS ) ( rnA ) (pS ) ( rnA ) ( 0 ) 

--~ -
100 1. 25 1.5 5 10 0 75 100 1.0 100 1.0 100 0.8 Electroni c 0-5 L N5 1 I so lators 

100 1. 25 1.6 3 10 0 50 100 1.0 100 1.0 100 0.8 
Electronic 0-6 LN52 I so lators 

50 1.5 3 10 0 50 100 1.0 100 1.0 50 1.2 
Electronic 

0-7 L N53 I so lators 

SO 1.2 1.S 3 10 0 50 100 1.0 100 1.0 SO 1.2 Electronic 0-8 LN60 I so lators 

75 1. 25 1.5 S 10 0 60 100 *80 100 *50 75 0.8 Ele c tron i c 0-5 L N70 I solato rs .-

.tp t, t f 

Drawing 
Use. Type No. 

min. typo V CE L typo V CE RL typo V CE RL typo 
No. 

( rnA ) ( rnA ) (V ) (Lux ) (A) (V ) (0 ) (p S) (V ) (0 ) (p 5 ) ----
0.2 1.0 10 500 8000 10 100 4 10 100 4 Detector O~ PNIOO 

2.0 6.0 10 500 8000 10 100 3 10 100 3 Detector 0-5 PNIOI 

0.8 2.0 10 500 8000 10 100 4 10 100 4 Detector 0-10 PNIIO 

0.8 2.0 10 500 8000 10 100 4 10 100 4 Detector 0-10 PNIIOW 

4.S 6.0 10 500 8000 10 100 5 10 100 6 Detector 0-10 PN I II 

4.S 6.0 10 500 8000 10 100 S 10 100 6 Oetector 0 -10 PNIIIW 

0.6 1.8 10 2S0 8000 10 100 4 10 100 4 PNI40 

PNIOO PNIIOW PNI40 
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I LINEAR·MONOLITHIC INTEGRATED CIRCUITS I 
(FOR RADIO, AUDIO) 

Abs olut e Maximum Ratings 
Ele ctr ica l Characte rist ics ( Ta=25"C ) 

(Ta =25 "C ) 

Type No. Appli cation 

Item Rating Unit It em Condition rri n. typo 

V, - 3 V 12 'V2- 1= 5V 
5 

- V' - 3 V I . -V' - 3= 5V 

12. I. 5 rnA Itot V, - 3= 1.3V, 1, = 0. 7rnA 
OM200 Hearing Aid 

PT 25 rnW PG V, - 3= 1. 3V, 1, = 0 . 7';"A 75 

Topr 80 ·c Dtot f = IKHz , P o = 0. 2rnW 

Tstg - 20 - 80 ·c 
V2 - ' V l, - V, - . = 5V 

V3-. 5 V 1 3 V3- 2= 5V 
-

- V, - , V It ot 
V2 - . = 1. 3V, I, = 0 . 7rnA 

Low·level 1 I 10 rnA R F 
ANI27 

AF Amp. 1 3 25 rnA PG V2_. = 1.3V,13 = 0.7 rnA 75 

P T 70 rnW Dt ot f = IKHz , Po = 0. 2rnW 

Topr - 20 - 100 ·c 
NF 

V2- . = 1.3V, I, = 0.7rnA 

T s tg - 65 - 100 ·c f = 400- 3200Hz 

V3- 2 V 
9.5 !--- h FE lIO = 100pA, VIO- 7= OV 40 

VS- 2 V 

V' - 7 V 
6 !--- V3- 2 13= 7rnA, VS- 2= 7V 0 .8 

V' - IO V 

AF Hig h·Gai n I, 20 rnA Vc c = 7V, Vo= I V 
ANI36 Gv 93 

P re·Amp. 1., 17 3 rnA f = IKHz 

- I " - 1 10 10 rnA Vcc = 7V, R s= 2K'o 
NF 2.5 

P T 
f---

160 rnW f = 30 - 15000Hz 

Topr - 20 - 75 ·c V3- 2 Vcc = 7V, I, = 200p A 3 .4 3.8 

T s t g - 20 - 80 ·c 
VCEX 13 .5 V I CBO Vco= lOV 

I---

Vs- . 10 V V. - . Vs - . = 4V 1.2 
I--- -

30% VEBO 5 V Vi = 26d B,MOD.400Hz 
VO(AM) 15 

AN203 AM/ FM IF Amp. I c 3 rnA Vs- . = 4 V, f = 455KHz 

PT 200 rnW Vi = 40dB, MOD. 400Hz 30 % 
I---- VO(FM) 17 35 

~ 
- 20 - 75 ·c Vs- . = 4V, f = 1O . 7MHz 

-
T s t g - 65 - 150 ·c 
V6 - 12 15 V 16 2.5 

- f-- - -

16 15 rnA V, - 12 Vcc= 12V 3 .5 

AN204 * Dua l P re· Amp. PT 200 rnW Vll - 12 3 . 5 
-

T opr 
t---

- 20 - 75 ·c VN Vcc= 12V, Rs= 2. 2K'o 

Tst g - 65- 150 ·c 
VCEX 13. 5 V I coo VCB= 10V 
r-- - r--

Vs- . 10 V V. - . Vs- . = 4V 1.2 

VEDO 6 V Vs- . = 4V, f = 455KHz 
- - VO(AM) 4 

AN210 AM / FM IF Amp . I e 5 rnA Vi = 40dB, MOD.400Hz 30% 

PT 250 rnW Vs- . = 4V, f = 10 .7MHz 
- VO (FM) 7 . 6 20 
Topr - 20 - 75 ·c Vi = 30dB, MOD.400Hz 30% 

Tstg - 65 - 150 ·c 

31{ Main tenance 

max. Unit 

10 p A 

10 p A 

1.2 rnA 

dB 

10 % 

10 pA 

10 pA 

1.2 rnA 

750 K,O 

dB 

10 % 

6 dB 

1.2 V 

dB 

4 dB 

4.2 V 

1 p A 

1.6 V 

rnV 

63.5 rnV 

10 rnA 

8 V 

8 V 

9 mV 

1 pA 

1.6 V 

mV 

51 mV 



OM200 (Envelope I - 5) AN 127 ( Envelope I - 2) 

AN 1 36 ( Envelope 1 - 3) AN203 (Envelope 1 - 7) 

10 14 12 11 10 9 

T2 

D, 

D2 

13 

AN204 ( Envelope 1 - 4 ) AN210 (Envelope 1 - 7) 

14 12 11 10 9 

13 

Atll21 

ANI27 ANI36 AN210 
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Absolute Maximum Ratings 
El ectrica l Characteristics (Ta=25"C) (Ta=25"C) 

Type No. Application 
I I 

i 

I 

Item Rating Unit Item Condi t ion min . typo max. Unit 

I I 

V'- I' 12 V Vcc I 6 9 12 V 
- ---+ 
I I' 25 mA fl':;"' I~z ) ~ioJ~OlO~%VcC=9V 35 45 dB 

FM Multiplex -
Vi = 300mV. f = lKHz 

-
AN211 PT 250 mW Ch. Bal. 2 dB 

'Demodulator - t Vcc= 9V -
Topr - 20 - 75 °C ON. OFF V cc= 9V (VU - I, ) 45 75 120 mV LEVEL - + -
Tstg - 65 - 150 °C I 
V. _, 18 V Po ~f~t !1~!4,-Rlc~~O 4 4 .4 W 

Itot 1.2 A Va f = lKH-z, Vi ~-lOmV 1.25 1.7 2 . 25 V 
4. 4·Watt Rc= 40 

AN214 Audio Power PT 4 . 5 W Dtot f = lKHz, P o= lW 0.3 1.5 % Rc= 40 
Amp. Topr - 20 - 70 °c VN Rg = lOKO, R L= 40 1 4 .5 mV 

-
Tstg - 55 - 150 °C I CQ Vce= 13V 10 20 50 mA 

V' - I. V16 - 1 12 V Po Vcc- 6V I 1 I W Dtot = lO %, R c= 80 -
V3 - 13 12 V Va Vcc= 6V 0 .63 1 1.6 V Vi = O.lm~Rc=80 -

AN215 Audio Pre ·Amp. 
Itot 1 A Dtot Vcc= 6V 1. 5 % (Peak ) Vo= lV, R c= 80 

Power Amp. PT 2 W VN Vce= 6V 16 mV Rg = lKO, R c= ~O -
Topr - 20 - 70 °c I eQ Vce= 6V 80 mA 

- -
Tstg - 55- 150 °c 

Vee 9 . 5 V VO(AM) Vce= 6V, ~~';~~B ro~~; 30% 14.5 30 I 42 mV 

VCEX 16 V VO ( F~) Vce= 6V, \'7' !~o~~~oo~~~i>% 17 40 76 mV 
+ 

AN217 AM / FM IF Amp. Itot 40 mA Itot Vce= 6V 6 20 40 mA 
+ -- -

AM RF iConverter PT 400 mW 
- + -
Topr - 20 - 75 °c 

+ .. + t + 
Tstg - 65 - 150 °c 
Vs- . 8 V I I VI- 2= 10V 1 1.2 pA 

-- -
Itot 20 mA Iu Vu - . = 4V 0.3 1 1. 5 mA 

FM Tuner PT 200 mW I I. V14 - . = 4V 0 . 3 1.1 1.6 rnA 
AN219A + 

Sy s tem Topr - 20 - 75 °c VI2- . Vs- . = 4V 1.1 1.4 1.7 V 

Tstg - 65 - 150 °c Itot Vs- . = 4V 2 5 9 rnA 

VO(FM) f = lOOMHz, ¥J % lOOpV 15 mV MOD. 400Hz 
V, - . 18 V P o Vee- 13V. f - 1 KHz 2.5 3 W ~lO%. Rc= 40 ' 
Itot 2 A Gv f = lKHz, Vi = lOmV 45 46 47 dB 

3 Watt - + c--- f-
Rc= 40 - - -

AN252A Audio Power PT 4.5 W Dtot f = lKHz , Po= O. 5W 0.4 1. 5 % Rc= 40 -=- - ~g= 10KO' R L= 40 t--- -
Amp. Topr - 30 - 75 °c VN 2 I mV 

- r-
Tstg - 55 - 150 °c I eQ V ee= 13V 7 15 40 mA 

6. Prelimi nary 

AN214 AN217 AN252 
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AN2 I I (Envelope - 7) AN214 (Envelope 1 - 9) 

13 2 3 6 8 7 

RI 

14 7 o------£T I 

12 II 10 

AN2 15 (Envelope I - 10) AN2 I 7 (Envelope I - 8) 

AN219 (Envelope) AN252 (Env elope I - 9) 

II 13 14 5 12 15 

L0 3 

-016 

T6J------o 
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Absolute Maximum Ratings 
Ele c trical Ch a ra ct e ri s tic s ( Ta=25"C ) ( Ta=25"C ) 

Type No .. Application 

Item Rating Uni t Item Condition min. typo max. Unit 

Vcc 7.5 V VO(AM) Vec= 5V, ~,,'i:!~~~B ~~~I?; 30% 2. 2 3. 5 5.6 rnV 

VeER 14 V VO(FM) Vec= 5V, t,'i';~b~~~~~I,O~O% 1.8 3 5 rn V 

AM / FM IF Amp. Itot 40 rnA Itot Vcc= 5V 5. 4 15 23.5 rnA 
AN253 

AF Drive r PT 300 rnW VN Vee=5V, R s= 5KO 0.4 rn V 

Topr - 20 - 75 ·c 
Tst g - 65 - 150 ·c 
V. - , 11 V 1 " (ON) 

V. - . = 85rn V 400 pA V. .= - 85mV 

I t ot 22 rnA 1 l4 (OFF) V. - . = 55mV 10 uA V. - . =- 55mV 
FM S tere o PT 250 rnW V. - 6(ON) V. - . = 240m V 1 V V. - . =- 245rnV AN258 Ll. 

Mu ting System V. - . = 185 mV To pr - 20 -75 ·c V. - 6(OFF) V. - . =- 190mV 0. 5 V 

Ts tg - 65 - 150 ·C GV (FM) Vce= 8 V f = 10 .7MH z 30 dB 

S (MUT) Vce= 8V 70 dB 

VS- 6 9 V L Vee= 6 V 1 pA 

VeEo 13. 5 V 110 Vce= 6V 0 . 4 2 . 2 4.4 rnA 

AM / FM IF Amp. 
VeEx 14 V I , Vee= 6V 0 . 25 1.4 3 rnA 

AM Mi x. Ose. VEBO 5 V V13 - . Vce= 6V 1.4 1.5 l.6 V 

AN260 Tuning Meter I e 5 rnA I t ot Vce= 6 V 4 . 5 15 28 rnA 

Dr iver Itot 30 rnA 15 Vce= 6V 0 . 4 0.5 0 .6 rnA 

PT 300 rnW VO (AM) Vcc= 6V, f = 455KHz 
Vi - 100uVM OD. 400Hz 30 ° 7 10 14 rnV 

Topr - 20 - 75 ·C VO(FM) ~f=-=; g5';, {,'M M>i/ ~oIJH z 30 ° 8 13 16 rnV 

Tstg - 65 - 150 ·c 
VS - l 24 V ltot Vce= IS V 3 13 rnA 

ltot 16 rnA G v( open ) V cc= 18V. f = lKHz 65 70 dB V o= l V r m s 

Dual Low Noise PT 400 rnW Dtot V cc= 18 V , f = 1 KH z 0 .03 0.1 % AN264 Vo- I V rms,G ~ 34dB 
Pre·Amp. Topr - 20 - 75 ·C Vo Xcc,:,,~~8.':; fD=;' ~:C'"!; 0 3 Vrrns 

Tstg - 65 - 150 ·c VN Vcc= 18V, Rs=2.2KO 12 18 rnVrrn s Gv= 76dB BW = 30H, - 65KH, 

ZI N V.=cl=J~V r. - 34dB 50 100 KO 

Vee ( ~~ ) V 1 tot Vee= r2~V) -,U l t5~ rnA 

PT 100 rnW G v(o pen) Vce= ~io V) . t7!~~lmV 75 80 
dB ( 40 ) (75) 

Topr - 20 - 75 ·c Dtot V 9V Vo= O 3V I 0 .07 rUl % ce= (20V) f = IKHz, (i :OVl 
AN270 Ll. Low Noise 

Vce= nOV)' k!t~H{% ( ~. ~) Tstg - 55 - 125 ·c Vo 2 Vrm s 
( AN370 )Ll. Pre·Amp. l- I V N' Vce= 9V, Rg = 2 . 2KO O. S l. 5 p Vrrns 

VNO Vce= (20V) , RI( = 47KO ( 20 ) ( 25 ) rn Vrrns 

R, + R, 65 300 KO 

Ll. Preliminary 

AN253 AN264 AN270 
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AN253 (Envelope I - 8) 

Til 

1 
2 16 IS 14 13 12 II 10 94 3 

AN2 6 0 (Envelope 1 - 7) 

13 14 4 12 11 10 5 9 6 

AN270, AN370 (Envelope I - 11) 

o 
5 

7 

AN258 (Envelope I - 7) 

II 

14 

AN264 (Envelope 1 - 7) 

70>----, 

13O-----;:=:;I-_ _ -+----,c---t1 
14<>----"--£ 
12<>----+---[ 

.):-----L---t-t--<>l1 

'----r..::~--QIO 

10 12 
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Absolute Maxim um Ratings 
Ele ct ri ca l Char ac teri s ti cs ( Ta=25"C) 

( Ta=25 "C ) 

Type No. Appli cation . I 

I I Item Rati ng Unit It em Condition min. ty po max. Unit 

Vcc 34 V Po Vee- 20V, Dtot - 5% 
f :: IKHz 4.5 5 W 

5 ·Watt 
It o t 2 : A Gv Vee- 20V, Vi - 30mV 

f = IKHz 38 40 dB 

AN272 t::. Audio Power PT 6 W Dtot I Vee- 20V,f = IKHz I 0.3 1 % Po= l W 
Amp. I--

I 
I Topr - 20 - 75 ·c VN Vcc= 20V, Rg = 50KO 0.7 2 mV 

T stg - 55 - 150 ·c I CQ I Vcc= 20V, 10 20 I 50 mW 

V' - IO 16 I V I CQ V, 1O - IOV, I R- J- 3KO 
( 5 ) 

10 
I ( 22) rn A 

r--- r --- (I2 ) 

Itot 0.25 A Vo V' - IO = IO V 0.6 0.8 V 
AN274 ( 1 ) Vi = 10mV rms, f = I KH z 

AF P ower Amp. PT 0 . 65 W Po V2 - 10 = IOV 0.85 1.3 W ( 1.55 ) Vi = IOOmVrms , f = I KHz 
( AN374 ) 

f-- , ---< 
T opr ·c Dtol V 2 - ) 0 = l OV I 0.5 1.5 % - 20 - + 65 Po = 50mVrms. f = I KHz 

I-- I I V2-10 = 10V, rIf;=2sf~g) 0 . 2 U} Tst g - 55 - + 150 ·c VN (0.5 ) mV 

~~;-t 9.5 V VO(AM) Vee- B.2V MOD. 400Hz 30% 10 20 mV f = 450KHz , Vi = 33,uV - I Vee- B.2V MOD. 400Hz 300"" 
-+-c. 

VCEX 16 V VO(FM) f = 10 .7MHz, Vi = 200,u V 4.5 18 mV 
I-- + 

AM / FM IF Amp. I tot 40 rnA It ot Vcc= 8.2V 6 25 40 rnA 
AN277 I 

I l 
- f--

AM R F Converter PT 400 rnW 
r--- - -

i Topr - 20 - 75 ·c 
T s t g - 65 - 150 ·c ! 
Vcc 5 . 5 I V I I Vcc= 4V, R = 2000 200 I mV 

--
VCER 11 V It ot Vcc= 4V 10 20 rnA 
r--- -

V cc= 4 V, Vi = 200)' V40~SzDJOO"" AM / FM IF Amp. Itot 30 rnA VO(FM) 4.25 10 . 1 rnV 
AN353 

Meter Driver Vomax. V cc= 4 V, Vi = 40m V 40~~zD'30% PT 165 rnW ( I'M) 
7 17 mV 

Topr - 20 - 75 ·c G (FM) Vee- 4V~2V 15 dB Vi = 200,uV 

Tstg - 55 - 125 ·c G (FM) 
Vee- 4V~5V 11 dB Vi = 200,uV 

L:. Preliminary 

AN272 AN277 AN353 
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AN272 (Envelope I - 12) 

10 

AN277 (Envelope 1 - 8) 

11 

AN374 (Envelope 1 - 3) 

r----t----£.T, 

AN274 (Envelope I - 3 ) 
5 

AN353 ( Envelope 1 - 11 ) 

Rs R9 RII 
TID 

4 56 

10 

RI4 Rli 
RI 
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(FOR TV) 

Absolute Maximum Ratings Electrical Characteristics (Ta=25"C) (Ta=25"C ) 

Type No. A pplica tion 

Item Rating Unit Item Condition min. typo max. Unit 

V 12- 5 V 17 Vcc = 12V 13 . 5 16 IS.5 rnA 

V 13- 5 14 V Vsync. 10 Vp·p 

V14- 5 V V I3 Ve e = 12V, R I3- 5= 1. 7K!l 2 . 5 V 
TV Del.Signal 

i6 150 rnA 1.6{ H Iv c c V c c= 9. 6- 14.4V 60 Hz 
Processing 

AN202 Is 70 rnA Til Vc c = 12V 23 24 26 p.sec 
Circuit 

PT 445 rnW /.6f vlV cc Vcc = 9.6- 14.4V 2 Hz 

Topr - 20- 70 ·C T v Vcc = 12V SOO 950 II,OO p.sec 

Tstg - 40- 150 ·C 

V 1- 14 7 V [ 11 Vc c = 12V, V 2= 2. 6V,V 6= 0 13 16.4 19.6 rnA 

\' 2- 14 - 6 - 10 V V 6 V c c= 12V,AGC Ope rate - 0.9 - 1.0 - I.I V 

V. - 14 V G v V e e - 12V, V , - - O.5V 2.16 2.4 2.66 times Yin = O. 3Vr ms . f = IMH z 
6 

V 5- 14 V Vcc = 12V, V 6= - 2V 
V I3 9.5 10.4 II V 

TV Video V 6- 14 - 10- 6 V R L= 12KO 

Signal V" - I< 15 .6 V V cc = 12V, V 4 = 3V 
AN205 V 3 V6 =- 2V 6.4 7.1 7.S V 

Processing h2- 14 6 V 3- 14:4 . 7KO 

Circuit Is.ll2 150 rnA GIF V CC = 12V 50 times 

110 ± 10 rnA V c c = 12V, V2 = 2 . 5V 
VI 

V6 =- 4VJ = U ~ U~g 
9.5 10.4 II V 

PT 445 mW 

Topr - 20- 70 ·C GRF Vcc = 12V 50 times 

Tstg - 40- 150 ·C 

V9- S V Ic c 15 19 . 25 rnA 

VIO- I( 15 V Vi (lim. ) 30 43 50 dBJl 

VII - I( V Vo (AFI Vce = II V, f = 4.5MHz 250 300 430 rnV 

FM IF Jg 10 rnA Gv Vi = SOdBp. 73 dB 

AN206 and ho. I II 30 rnA AMR 45 dB 

AF Preamp. PT 375 mW Dtot 0.5 % 

(Ratio Det.) PT 50(T 16 ) mW I CEO t V CE= 15V 10 JlA 
TI6 

Topr - 20- 60 ·C hFE I V CF 5V, I E= lmA 30 50 120 

Tstg -- 40- 150 ·C 

VI - I( V I. 
35 

V' - I( = 20V 6.6 10 rnA 

V2- 14 V V9 V. - 14= 20V, I 5= SOp. A I V 

V. - 14 20 V V 9 V. - 14 = 20V, V 5= O 17.5 V 

AN209 
Tuning 

PT 250 mW V. - 14 = 20V, I 12= lOp. A 
Indicator V 3 3.5 V 

Topr - 20- S0 ·C 1 3= 6. SmA 

Tstg - 40- 150 ·C V 3 
V. - 14 = 20V, II2 = 20p.A 

35 V 
13 = lOp.A 

AN202 AN206 AN209 
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AN202 ( Envelope 1 - 7 ) 

AN205 ( Envelope 1 - 7 ) 

L-----+-o12 

AN206 ( Envelope 1- 7) AN209 (Envelope 1 - 7) 

11 10 13 12 5 
9 3 2 13 

T~ 
7 

6 

14 

3 4 
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Type No. 

AN220 

AN221 

AN222 

AN225 

AN227 

Application 

Automatic Fine 

Tu ning 

Combin ation 

A utomati e Fine 

Tuning 

Combination 

Automatic Fine 

Tuning 

Combination 

Color 

De mo dulator 

Absolute Maximum Ratings 
(Ta=2S"C) 

Electri cal Characteristics ( Ta =2S "C) 

1------,-----,--- -I-

Item Rating Unit Item 

V. - 13 + 20, 0 V Itot 
~ --~-- - 4---

V7- 13 + 12 , 0 V IT 
~-~- --r---~ 

VS- 13 + 12 , 0 V V" - 13 

Condition 

Vee = 30V , Rs = 1. 5K11 
-c---

V" - I3 = 9V 

--
I " + 50 , - 50 rnA I. 

r-- - ----- Vee = 30V 

I 

min . typo 
I max. I Unit 

12 12 .5 13.5 I rnA 

2 .5 5.5 rnA 

I v 
rnA 

I 10. 5 11.2 I 12 
f-1 -

1
--+--

2 
4 

~---+ -

I . + 20 , - 20 rnA V 7- 13 5 6.5 8 V 
I---- Rs = 1. 5 K11 ~-~-- ---

P T 445 mW V S- 13 i 
~ ~20- 70 T °C _~ 

5 6 . 5 8 V 
I _ 1.5 1 0 -+1 - 1-.-5-+-1 ----v-

-
Tstg I - 40 - 150 °C Vi (li m.) f = 58.7 5MHz 90 120 mV 

V, 12 

V2 - 12 
I­

V. - 2 
I---­

V7- 2 
I---­

I . 

11.2 

+ 5 , - 5 

+ 15, o 
+ 5 , - 2 

+ 20 , - 20 

V 

V 

V 

Ito! 

IT 

I . 

Vee = 24V , Rs = 82011 

V3- 12= 9V 

--+-- --- Vee = 24V, R s = 82011 
V V7- 12 

rnA V7 

+ 2 , - 0.2 rn A G V(J ) 

14 15.6 
-+---

4 .3 6 . 25 

1 

5 

6 

20 

6.5 

I---­
I s 

r-­
Itot 37 

~- -~ 

rnA V ' (max. ) 
IVCC = 24V . Rs = 820n. 1= 58 .75 

M Hz. V i = lOmVrms 
Vcc = 24 V. Rs = 820n ----1 7~ 

t-f = 58.7 5MH z . Vi = 200mV rms . 

PT 
I---­

Topr 

44 5 mW G V (2) 
I V e e = 24V. R s = 8200 30 

f = lKH z . V i = l O m V~ ~ 
--+-- -f--

- 20 - 70 °C Ri 
----- r--

V ee = 24V. R s = 8 200 
1 = 58.7 5 MHz 

T s tg - 40 - 150 °C C i I P inll 12 5 

V. - 13 
r 

V L + 20 , 0 

T 
----'-- - Itot 

h 

1 Vee = 30V , Rs = 1. 5K!l -+- 11~ 12 . 1 

V7- 13 
f­

VS - 13 
~ 

I" 

+ 12 , 0 V V" - 13= 10 . 5V 4 6.5 
I 

+ 12 , 0 V" - 13 V 

I. 
I---

I . 

~50 , - 50~A 
+ 20, - 20 rnA 

I---- - Vee = 30V 
V 7- 13 

I-------~-----~--;---~ Rs = 1.5K11 
P T 445 

-----r--+----­
mW VS- 13 

Topr - 20 - 70 °C 
-----~-- -~I-­
Tstg - 40 - 150 °C 

V7 - S 
'--- L-

Vi (lim .) f = 58.75MHz 

V" - 7 + 30 V Itot 
I 

I" + 30 rnA V14 - 7 
1----+---- -~---

VI2- 7 + 11 . 5,+ 1.5 I V VI. 2 . • RL = 3.3 K11 
1----..+---

V I3 - 7 1 + 11. 5, + 1.5 V 16 Vo lmax. RL = 3. 3K11 

10.9 11. 8 

- 1--+-1-2 

5 6.9 

5 6.9 

13 .5 I 18 

18 24 

12 I 14.4 

0. 3 

I d 2. I . + 0,1 , - 40 rnA VB - Y 
~---+-- ---~-~r 

I-----r----..+---+---
~:I= i.~~~'Vc h r. - O. 2Vp·p 10 

- f---y;:[ = I v p · p , Vc h r. ~O,.o2"V;::p-'· p=+I-----1---
112. 1,3 
r-­

R , . 2. ' 

+ 1 , - 1 rnA G c - y RL = 5.6KO 28.5 
-~-- - - -==-t-

3 K11 EB-y/ ER-Y ~:I:l~~·i:' Vchr . = O . 2Vp,p 83 

237 

P T I 445 --t-- W--E IE I Vrf = IVP·P , Vchr. = O.2Vp.p 40 
m G- y R- Y I RL = 5.6KO 

~T-"o-p-r ----jII----2-0-- 70 ---t-:c -;;- Y 1 Vrf~ 1 v-p-·p-,~V-'c h-'r-. - O.2Vp·pl 
r- r -+- _ +- RL - 5.6K~ 

Tstg - 40 - 150 °C Vu max. ~~I:i.~~6Vchr . = O 

17 .5 rn A 
--+- -
7.8 rnA 

-
4 rn A 

-
8 V - -

V p - p 

---
dB 

+- -
Vrms 

-
dB 

----
K11 
-

pF 

12.7 rnA 

9.5 rnA 
-

12. 8 V 

4 rnA 
-

8 V 
---

8 V 

1 V 
-
mV 

22.5 rn A 

30 I V 

17 V 

V 
-

Vp·p 

dB 
-

% 
-

J % 

degrees 
-

I 500 I mVp·p 

AN220 AN22 I AN225 



AN220 (Envelope 1 - 7) 

control signal 

_--00(4)----< 

+ 

carner 

II 
II 
II 

AN222 ( Envelope 1- 7) 

lOk!1 - 3W 

correction voltage 
10 VHF and UHF 
tuners. 

AN221 (Envelope 1- 7) 

+ 

AN225, AN227 ( Envelope 1 - 7 ) 

I 
cw 

+ 

I cw 
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Absolute Ma ximum Ratings 
Ele ctr ical Characteristics (Ta=25 "(; ) 

(Ta=25"(;) 

-
Type No. Application 

Item Rating Unit. Item Condition min. typo max. Un it. 

V I- 9 + 15.6 V ltot 14 18 22 mA 

II t 4JJt:J~~Jr/231 J rn A VI - 9 9 .6 12 14.4 V 

V3 - 9 + 30 , 0 V VIO- 9 ~~~~~ /230 / 231 1.8 Vp·p 
VIJ - 9 I 

V16- 9 + ~u, u V V1 3- 9 ~~~~~!230!231 7.2 
Vp·p VI - 9. 0 (AN2291 1.36 

V2 - 9 VI - 9 - 5 V B 4.5 MHz 
V 5 - 9 

V S - 9 VI - 9. - 5 V GIO- 12 
AN228 / 230 / 231 1.12 1.2 1.28 

times 
AN228 VI O- 9 AN229 ( V 10_9 = ll - IOv l 1. 46 1.57 1.68 

PTS 
=~ rnW GIO- I< 

AN~~8 / ~3'll / ~31 2.4 
~.9 

3 .6 
times 

AN229 V ideo Jungle PT - 7 AN229 ( VIO- 9= II - IOV ) 3.5 4.3 
\ J + lU , . U. l 

rnA G IO- !l 
VIO- 9 , (1]:: IUV ) 

0 .99 time s 
AN230 Combination \. + 0.1. - 10 Pin®- ©Ga in 

[ , 
+ 1 , - 10 rnA V6 - 9 K' - 9 3-:-3Krl 9 V 

AN231 I I< V,o- 9= 9V 
I s + 1 , - 0.1 rnA V. - 9 

K. 9 1-0"K0. 5- 9 = 3-:-2V 8.4 V 
110. 1 15 V' - 9= 6V 

I 13 + 20 , 0 rnA V2 - 9 
1-\l~2Z8Tz:ro negat Iv e gOing 9.3 n 10 .3 

V AN229 / 231 pos;' i ve goi n g 1.04 1.55 

I 16 + O~ rnA VS- 9 
Al\(2Z9 3~!r9 ---;r:-2 4.41 

V 0. - 10 1 AN229J AN230 / 231 3 3.2 3.4 --I- AN2Z~positive going \ fix ed 'I.':J PT 490 rnW V16- 9 AN 228 / 230 / 23Ine"ative goi ng ;;;; 30 V 

Topr - 20- 70 "C GR F 
Pin<.§)- :~~a in 
R 4 - 9 = tOKO , V 4 - 9 = 3V 80 times 

Tstg - 40- 150 "C GIF " · n«.!l'-:~~ain 
R'- 9= 3.3KO, V. - 9= 3V 500 times 

I tot 16. 8 21 25 .2 rnA 

VI 5- . 9 .6 I 12 14.4 V 

VI5- . + 15.6 V V 9 negative going 
I 6.2 I 8.2 Vp·p 

I 15 + 41 rnA VIO 
-

positive going 
I 

3.8 Vp·p 

V 3 - ~ Vs - . + 30, 0 V 16£ HIV ee V15- . = 12V ± 20% - 55 Hz 
I 16 - 4 

VII . + 5, 0 V 16£ HITa Ta = - 20- 6O"e 50 Hz I 13 - 4 

V 9 _ .• VI5- •. - 5 V TH horizontal osci llator 
I 24.2 p.sec 

Deflection :- -
AN232 V 10 - ' VI5 •. 0 V Hpull in (I ) synchro ni zed 300 Hz 

Co mbin ation 
VI< - . + 5, - 5 V Hpull in(2J synchronized 800 i Hz 

+ ~ 

1 3, I 5 + ISO , - 1 rnA I vo vertical oscillator 55.5 Hz 

t 'j ---+-
P T 490 rnW 16£ v lVee V 15- ' = 12V ± 20% 0 2 4 Hz 

f---- F-Topr - 20- 70 "C 16f viTa Ta =- 20- 60"e : 2 Hz 
I----

- 40- 150 -
l- I-

Tstg "C Tv vertica l oscillator 600 I p.sec 

=--f 
-I- r--

I f3 horizontal osci ll ato r 810 Hz l v 
- ~ 

sa wtoo th 4.65Vp-p I Ii flvback pulse with 12"u sec 
4 V l lise c 

AN228 AN232 
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AN228, AN229, AN230, AN231 (Envelope 1 - 8) 

AN232 (Envelope I - 8) 

out 

r-------~------{3}_--~out 

I 
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Absolu te Ma ximum Ratings Electr ica l Char acteristics ( Ta = 25"C) 
(Ta=25"C) 

1-'-

I~-
I-

Type No. Application 

I min. typ. 1 

I 
Item Rating Unit Item Cond ition max. Un it 

VI3- ' I IS .6 V Itot f H= 3I. SKHz 1 18.S 23.S I 28 rnA 
VI - 6V 2- ti + s, - V V 15- 6 t P = + 0.3 tlse c S.6 V V a - 6 

1 
t- -

V 3 - 6 - - 5 V V 15- 6 t p = 0 S .3 V 
V1 6 - 6 -
V IO- 6 VI3- 6. - V GIS- 12 30 time s ... 

Deflec tion V14 - 6 + 12 , - 5 V fH O 29 31. S 3S KHz 
AN233 

Combination h .I ll + 0,1, - 30 rnA TH 6 9 13 .S KHz 

Ito! I 34 mA (J 100 124 ISO Hz / v 

PT 490 mW V S- 6 V 3= 1 V 0.6 V 

Topr - 20- 70 ·C V 7- 6 V8 = 2. SV 0. 6 V 

Vs tg - 40- ISO I ·c I I I 

I 13- 8 I + IS.6 I V Itot I VIl - 8 - VI 2- 8 - 12V 22 
I 

27.S 33 rnA 
- - I 3 = 1.4mA . - 11-4 = 2. 3 mA t- -

1 13 + 41 rnA V1 3- 8 9.6 12 14 .4 V 

Vll - B + IS.6 , 0 V V 3 co l or s at. co ntr o l 1.1 Vp·p V I2- S - - se t f o r max. o ut p ut 
t- -

V 15 - S + 5 , - 5 V V14 C h r o ma o utput ; s V 3 0.7 Vp·p 
- --j 

( 1.lVpp ) --+ t- -

VI 6- S + 6 , - 5 V co l or s at. co ntr o l 3.6 V se t o f ma x . o utput 
t co l or s "at. co nt r o l 

-
1 3 + 0'.1 , - 10 mA VIS- S se t f or max . - 6dB o utput 2 V 

- -

1 11 . 112 + 10 , 0 mA c olor s at. c ontr o l 0 .8 V 
AN23 4 Chrominance 

I--- r--- - ~ m a x . - 40d B output 

1 1 14 + 0.1 , - 10 rnA C hrom a output i s V 3 26 ~ - 6dB AN23 5 Combi nation I--- - - r- I r 

115 + 3 , - 0.1 rnA 6 V 3 V cc VI 3- S= 12V ± 20% 10 % 
t Lis I I! + 2 , - 0. 1 rnA D. G % 

- I- - l- t- t -

P T 490 rnW D. P 
~ 

I degrees 
I--- - - --- t- -

Topr - 20- 70 ·c 
~ r I 

t 
Tstg - 40- ISO ·c 

I AN234 V 1- 8 - V 9- 8 - 4V --1 40 -t dB VIO = 3mVrms 

I AN235 
Gv I V 7- S= V 9- 8 = 4V 

VIO = 6mVrms 34 dB 

V 1- 5 15.6 V Itot ! V , - s - V,, - s - 12V 21. 5 27 I 32.S mA Vlo- s = 2V 
I---

II 41 rnA V I- S 9 .6 12 14 . 4 V 

V IO- S + 5 , - 5 V R APC burst inp ut = O. 5 Vp.p ± 600 Hz 

V14 - S + 15.6 , 0 V burst input = O.SVp.p 2 .2S degrees 
100 H. 

I J.I • + 1 , - 1 rnA burst input = 0. SVp.p 3 -L-
mV 

tl 
~~ - - -

[ 6 + 1 , - 1 rnA f3 V I2- 11 = ± 20rnV 9. S 13 
Ref erence I--- soon co nn ec t e d b e twee n 

l-- _ "1Y-
AN236 I 7.\ S + 10 , - 10 rnA V14 T e rm i nal 14 and I I 1. 3 Vp- p 

Combin ation 1 AN237 110 + 3, - 0.1 rnA I'Josc V cc V I- S= 12V ± 20% 100 Hz 

[ 14 + 10 , 0 rnA 6 fosc Ta Ta = - 20- 70'C I 200 Hz 

PT 490 rnW hur s t i n p u t - 0 

I I--- V S- 7 Vlo- s = l.SV 20 mV lOOKO co nn ec t e d 
Topr - 20- 70 ·C b e twee n T e rminal 8 a nd 7 

Tstg - 40- 150 ·c 

I AN236 burst input = O. 5 Vp,p + 230 mV 

I 
6 V S- 7 RI = 10K!L , R 2= 100KO 

AN2J7 CI = 3 . 3tlF , C 2 = 10tlF - 230 mV 
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AN233 ( Envelope 1 - 8 ) 

H. 

AN234. AN235 (Envelope 1-8) 

I 
~II 

II 
II 

horizontal AFC circuit 
( logical type ) 

lJ 

OUI 

-+---{ ..... --(I )-__ -Q'14~-_.@~-_~16;)_-----..... 5l,,,, 
I burst 

AN236. AN237 (Envelope 1- 8 ) 

--I 

11 
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Type No. 

AN238S 

AN240 

AN24 I 

AN242 

Application 

Video IF 

Combination 

Sound Channel 

Combination 

Absolute Maximum Ratings 
(Ta =25 'C) 

Item Rating Unit. 

r 

Item 

El ect ri ca l Characteristics ( Ta=25'C) 

1 
Condition I min. typo max. 

VIl - ' + IS V Itot V, = V8 = 12V I 28 35 

Unit. 

rnA 

V ,. 8- ' + IS V VIl - . I V, = V8 = 1_2V _____ --+_9_._6-+_12 __ +-11_4_._4-+_V_ -I 

~-+_-V-Il---'-. -_ 20 V Gv f = S8.7SM Hz __ 1-----=38 44 dB 

V6- . + 10 , 0 ~ ~I ' (mu .) i V!3- . = 6 . 5V - I 9. 5 V 

+ 10 , 0 V V I' (mi •. ) VI3- ' = 6 . SV I 0. 3 V 
----~--+ ~I---

V I3 - . 

I s I + 0.5 , - 2 rnA gil I f = S8.7SMHz 167 mU 

Itot 37 I rnA C II f = S8.7SMH z 8 pF 

P T i 445 mW IYI,I 
1-----+-- --I---- - ~-----

f = SS.7 SMH z ( 1.0 uU 

K!l 

4.6 

12 

pF 

T opr - 20 - 70 "C R" f = S8.7SMHz --+- I 
T s tg I - 40 - 150 "C C" f = SS.7 5MHz 

I s 50 rnA I s VS - 3=+ 9V 10 16 24 rnA 
I -=--------~I --

I I + 1 0 I A V· f~ 4_SMHz . F M ~ 400H z 
1-_1. _ ' __ 4-_ ' - . rn _1_O_'m_) __ +I--="'=-=-2",S K= Hco:z-,-C-'..F-,M,,-,--) ___ I 250 400 jJ.V 

I I 

16 . 1, + 1, - 1 rnA AMR f = 4.SMHz30 %( AM ) 40 50 
I-----+------+--- ~ ---~I----- ----------

I + 0.5 , - 6 rnA VOAF f ~ 4.SMHz , V ;~ 100mV 0. 5 O.S 
8 I + ____ t---=6"'f'--~___=±c:::2SKHz . FM~ 400Hz'------+I ___ -t-__ ~ 

dB 

Vrms 

112 ~~ - 6 + rnA _ R_O(_' _) --I ___ I I 7.5 K!l 

23 dB P T 445 mW G AF 17 . 5 20 
(Def.Peak Det.) 1--'---+--- Vi =O.1 V r ms, f = 400Hz r----

T opr i - 20 - 70 "C Dtot(l) 
-~-------+--

1. 5 % 
--r---+=~~~--------------

T s tg I - 40 - 150 "C Dtol<') I Otot = S% , f = 400Hz 

I AN24 1 

Colo r 

De modulator 

V 16 - 9 

116 
V 3 - 9 
V 4 - 9 

V 5- 9 

V 6- 9 

y"!' - 9 

J.s 
18 

I II . I 13. 115 

PT 

Topr 

T s tg 

AN238S 

15 .6 V 

41 rnA 

I 9.5 , - 1.5 I V 

T 

+ 

V I6 - 9. - 5 V 

+ 5, - 5 V 
I 

VI6- 9. 0 _--+-I_V __ 

+ 0.1 , - 10 

- 20 - 70 

- 40 - 150 

V 5- 3 

1 16 

V S - y 

Gs-y 

~ ~ ::y 
~--

~~ :: y 

AN241 

V I6 _ 9 = 12 V . V s _ g - I O 5V 
V 64 - 2 V 

I V,. _ , 12 V 
V c hroma = O.5 V p _p 

V16- 9 = 12V l Vc hroma = 0. 3Vp·p 

Vcw = IVp.p 

2 I 2.5 

10.3 

24 

4 . 85 

5.6 
--

II 

lOS 

32 

227 

I-

11.2 

30 

5.4 

7 

14 

120 

-r-40 

237 

r 
2 . 1 

AN242 

+ 

Vr ms 

12.2 I V 

36 

5 . 95 

17 

132 

48 

247 

rnA 

V 

I Vp.p 

times 

% +-- -
% 

---t 

degrees 
I -

I 0.3 V 

35 cr-rnvp . p 

--
35 mV 

60 I mV 

2.3 I tim ~; 
--t-- -

MHz 



AN238S (Enve lope 1 - 7) 

video in 

AN242 (Envelope I - 8 ) 

AN240, AN241 (Envelope 1- 7) 

II 
II l

in I I 

I 

chroma in 
1 

~----~i?----~8~--------~ 
H.BLB Y out 

in 

I 
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Absolute Maximum Ra ti ngs 
Electrical Char acteristi cs (Ta =25"C) (Ta =25"C) 

Type No. Appl ication 

Item Rating Unit. Item Condition min. typo max Unit. 

V2.14 - 15 + 14 .4 V Itot VI - 15 _ VI 6 -- 15 - V 14- 15 - 12V 17 20.5 rnA V ' - J5 = lOY 

VI .16- 15 + 14 .4 V A I' f = SSM Hz 50 dB 

V12- 15 + 10 , 0 V GR f = 5SMHz 60 dB 

VS- 15 + 14 .4. 0 V gil f = 5SMHz Pin ® 0.S5 rnU 

VII - 15 + 14.4 . 0 V bll f = 5SMHz Pin ® 3.15 rnU 

13 + 3, - 3 rn A g 22 f = 5SMHz Pi n CD 12 /1U 

Video IF 1 4 + 0. 1, - 30 rnA b 22 f = 5SMHz Pin CD 360 /1U 

AN247 A Combination 1 7 + 3 , - 0. 1 rnA IYI21 f = 5SMHz 0.01 /1U 

19 + 3 . - 50 rnA IY 21 1 f = 5SMHz 300 !4J 

I 12 + 3, - I rnA V9- 15(rnax . 9 V 

113 + 3 , - 3 rnA V9- 15(rnin ) 0.2' V 

Itot 34 rnA V4 - 15(rnax . 10 V 

Pr 490 rnW V4- 15(rnin.l 0.2 V 
--

Topr - 20- 70 ·c V5- 15(rnax. 11 V 

Tstg - 40- 150 ·C V5- 15(rnin .l 0.2 V 

VI4- 3 14.4 V Itot VI4- 3= 12V 39 47 rnA 
-- - - I-- - - I---

VI - 2 + 0.5. - 0.5 V V9- 3 VI4- 3 = 12V 6 'Ii 
r----

V6- 7 - 5 V VIO- 3 VI4 - 3 = 12V 6 V 

VS- IO - 5 V ~ Ta Ta = - 20- 70'C ± 2 rnV/'C 
--

.6. VIO- J I I + 3 , - 0.1 rnA 6 Ta Ta =- 20- 70 'C ± 2 rnV / 'C 

1 2 + 3, - 0.1 rnA VIN fo - 58 . 75MHz . fs - 400Hz 20 rnVrrns m = 80% --- fo - 58. 7 5 MHz . fs - 400Hz 
Video IF 14 + 1 , - 10 rnA VO- N m = 40% . Vin = 20mV 500 rnVrrns 

I- - - -
AN248 A Combi nati on 16 + 3 , - 0.1 rnA BW - N 6 MHz 

r--- f----I-
19 + I , - 10 rnA CR 10 rnVrrns 

-- - ~--- I---
I 10 + 1, - 10 rnA OG - N 5 % 
I II + 0.1 , - 10 rnA OP N 3 degrees 

- -
Itot 44 rnA Ri f = 5SMHz Pin CD 3.5 I KO 

P T 640 rnW Ci f = 5SMHz Pin CD 9 I pF 
r----- --

Topr - 20 -- 70 ·C Vo ( AF T) SO I rnVrrns 
-

- ·C --
Tstg - 40 - 150 i 

A Preliminary 

AN247 AN248 
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AN247 (Envelope I - 8) 

AN248 (Envelope I - 8 ) 

Uf oU' " " " " 
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Absolute Ma ximum Rati ngs 
Electrical Characteris t ic s ( Ta = 25 "C ) 

( Ta=25"C ) 

Type No. Application 

Item Rating Unit Item Condition min . typo max. Unit 

VI - ' 14 .4 V Itot 25.5 32 38.5 rnA 

I I 50 rnA VI - ' 9.6 12 14 .4 V 
I-- - - -_._f-

I s - lmA . 16V .~ : 9100 1149 V 5- ' + 1. 2 , 0 V V 6- ' CD- @ : 270KO .<V- @ : 2 400 . 6 7.4 V 

V 6- ' + 20 , 0 V A 2 - 6 
I s - lmA . 16V . ':¥(: 9100 
V , = lV pp.<V- @ : 2400 7.4 8 .3 9.2 time s 

V IO - ' + 29, 0 V B 2- 6 - 3dB point 6.4 7. 5 MHz 

V 13- ' + 2 , 0 V DG 2- 6 I s - lmA. 16~~ : 9100 
V , = lV ppo <V- 8: 2400 4 % 

VI 4- S + 24 , 0 V A 2 - J V 2- 8 - 3.SV . V 2- 1 V pp I I 9 2. 1 2.3 times 
A 2- " @ - @ · 2 . 7KO .@-: @ : I .S KO . 

Video Jungle 
V 2- 8 - 3.SV. V 2- 1 Vpp AN249 V I6 - S + 14 .4 , 0 V B 2- ' @ - @ : I. S KO 10 MHz 

Combina ti on V 2- 8- 3 . SV. V 2- 1 Vp.p 1 2 + 1 , 0 rnA DG 2- 4 @ - @: I. S KO I % 

I 5 + 1.5, 0 rnA DP 2- . V 2 8 3 .SV , V 2 
@ - @ : I .SKO 

I Vp . p 1.1 degrees 

1 6 + 18 . 0 rnA VI3- ' IS) 1 14 .- 0 , wh e n V1 3 - 8 i s 1.2 V mo r e than V1 3 - 8 CS ) 

P T 490 rnW A I3- 1. @ - 20V : 10KO 100 145 times 

Topr - 20- 70 ·c VI6- SIS) Vl s- 8 - 0.2V . when V 16- s i s 9 .4 V mor e t ha n V I6 - S( S ) 

T s tg - 40- ISO ·c Ri 12- S) f = 3.6MHz 40 KO 
c-

CO I2- ' ) f = 3 . 6M Hz 9 pF 

V S- IO + 14 .4 V Itot 21. 5 28 34 . 5 rnA 

I s 44. 5 rnA V S- IO 9.6 12 14 .4 V 

V 2- IO - 5 V V 9 burs t o utp ut = 2Vp·p 1.2 Vp·p 

V6- 1O .v 7- 1O VS- IO, 0 V V Il. - y burst output = 2Vp·p 0 . 8 Vp·p 
VB - Y 

I-- - 1----
V 9- 1O + 17, 0 V tint cont ro l range 100 degrees 

V I3 - IO V 3- 1O , - 5 V 3dB do wn from maximum 23 dB output 

Color Proc essi ng 
V I4 - 10 + 2 . 5 , 0 V V eil' co lo r ki ll e r"ON" 0.7 Vp . p 

AN288 I-
AN28 8 3 .1 8 3. S8 3 .98 

Comb ination 
VIS- IO + 10 , 0 V f ew color killer"ON" AN289 - - - MHz 

AN289 
I I. J s.I 13 V 2- iO= 3Vp- p G pul s e 5.us 
1 14. 11 5 . 1 16 

+ 3 , - 0, I rnA IL; V 9IV ce widt h V S- lO = 12V ± 20% - 2 .5 + 2.5 dB 

I 2 + 10. - 1 m? 11\9\ - v IVcc VS- lO= 12V ± 20% 5 de~rees ( o e ak ) 

13.I 11 + 0.1, - 10 rnA co lor kil ler V' - 1O = 12V ± 20% 2 dB 

14.1 12 + 0, I , - 3 rnA IL; V 91Ta Ta = - 20- 70·C 2 ,4 dB 

P T 640 rnW 1L;'7>R- d ra Ta =- 20- 70'C IS degrees 

Topr - 20- 70 ·C D · G 6 % 
- I- -

T s tg - 40- ISO ·C D·P 4 degrees 

AN249 AN288 
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AN249 ( Env elope I - 8) 

+ 

contrast 

AN288. AN289 (Envelope I - 8 ) 

k~ler 

66 



67 

Type No. 

AN320 Ll. 

AN328 

AN331 

Appl icat ion 

Tuning system 

Combination 

Video Jungle 

Combination 

Ll. Preliminary 

Absolu te Maxi mu m Ratings 
( Ta=25'C ) 

Item Rating Unit. 

V16-3 + 21 V 

VI - 3 0 V 

116 

Electrical Characteristics (Ta=25'C) 

Item Condition min. typo max. Unit. 

V cc - 24V.Rs 2700 13 20 27 rnA 

/I 1 l.9 3.5 rnA + 10, 110 
-j---+ 

VI - J = S . 6 V . VIO--=.!..=~ -I--ill 
- --- -I-- - -1---1 

I , /I 0 . 4 O. 65 1 
~--~----4--~--.-+-----

V6.8 - 3 Vi (lim. ) f = 58.75MHz I t- 80 
I-

V
-
7

_-
3
--+------+---l--y,- 0--'- '£:58. 75MHz Vi = 180~ 2.It 

f-----+-- -I-- --- ---+----+--

+ 10 , 0 V 

+ 7 , 0 V 

+ 10 , 0 V 

V. - 3 rnA 

mVrms 

Vrms 

+ 20 , 0 V kO 
-j--- I----- -I-

VIO- 3 Ri f = 58 .75MHz Pin<V -t 1~7 
V"- 3 Ci /I • 5 . 5 pF + 7 , 0 V 

12 + 1 - 1 rnA R o f = 58.75MHz Pin® I 1 8 kO 

I-I-.---~+-+-0~3~-~ II - ~' 5 + ~ 
I s + 3 ,- 2 t mA ~ IZ. 1 3 - 3 - 6 --I- 6:5 7 i v-
~ :-+ 3, - 3 rnA VIZ- 13 f--S I. S~FF - -q 0 + 0.7 V 

Itot 30 rnA V IZ- 13 S IS z ON - 0 . 1 0 + 0.1 V 
- I--- -I---
P T 640 I m W t ( R - G ) I 8 I 11 14 J.l sec 

-I---
Topr - 20- 70 ·C _ l--t:........:('---m'---a_x.'---)-+_ _1 2~3 __ +-_3_8_+--J.l_s_e_c--t 

Tst~ - 40- 150 ·C SML 0.1 J.ls / mV 

VI - 9 14 I 18 22 rnA 
- + + 15.6 I V Itot --- +- -I----

+ 41 mA V I - 9 I I 
-I-

14.4 I 9.6 12 V 
V 3 - 9 

V I39 ! ~~ : g V V15- 9 
AN328 
AN331 

0.48 I V 

V16- 9 + 30, 0 V V 13- 9 AN328 
-1-----

I 7.2 I Vp·p 
v 2 • - --------r-----.-+---~ 
V , - , 4.5 I I MHz VI - 9,- 5 V B 

V , - , V IO- . = ll - IOV 112 1 12 1.28 I tl·mes 
V IO- . P in®~©G.in· . 

I-::cP-"T"', "'----+----=-=----+---+----I-v 10 • = 10 . 2- 11 .2V ---I --

b:.L _f.-f. in®~<fi>G. in 2.2 --I-- 2 . 7 1 3. 3 times 
1 3 V IO- . = ll - IOV 
~ _~®~@G.in 0.99 ti mes 
I , R , - . = 3.3KO -- 9 I I V 

I " ---+- ~lo- . = 9V -- T r lv-
I , 1 01 R . _ , = IOKO . V ' - 9 = 3~ 8.4 V 
110. 11, 1 + ' - . I rnA +-V_'_-_9 __ +-o'V,"", .- ' = 6V 

1 13 + 20 , 0 I .m ... A V2- 9 V3. = 6V . R I- 3= 3 . 3KO 104 1 3 155 
I----+-- ------r--- _I-- pos it ive " o i"_,,___ . . . 

1_1_6 __ -+_+ 10 , 0 -+-",A c"':'.- ,_ _ U4t i, 71 ,_2
3

' 08-6+--V- -I 

Pr 490 I mW V 16- 9 negative ~oing -t "" V 
1----1---- Pin(§)~WGa i-n--- -l-

Topr - 20- 70 ·c GR I' R • . • = IOKO.V . _ .= 3V 80 i I times 
~'-----~- ~-~~~~~~~~--+----I--4--~--4 

VI - 9.- 5 V G IO- IZ 
60 mW G 10- 14 45 

J-l,IO. - 0.1 mA G 10- 11 + O.J.......:::.!O - I---
+ 1 , - 10 mA V6- 9 

V 

Tstg - 40 - 150 ·C G2- 3 RI - 3= 3 . 3KO 54 times 

AN320 AN328 



AN320 (Envelope I - 8 ) 

AN328 • AN331 (Envelope I - 8 ) 

red pulse 

green pulse 

8yno.OUI 

ABL OUI 

A.BL 10 

AGe oul 
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Absolute Maximum Ratings Electrical Characterist ics (Ta=25'C) 
(Ta = 25'C ) 

Type No. Application 

Item Rating Unit Item Condition min. typo max. Unit 

V15- . 15.6 V Itot 20 25 30 rnA 

115 41 rnA VIS- . 9 . 6 12 14 . 4 V 
VJ - 4 + 30, 0 V V. negative going 6.2 8 . 2 Vp·p V S - 4 

VI6- . VIs- . + 2,0 V VIO positive goi ng 3.8 Vp·p 

VII - 4 + 5 , 0 V lL'>fH IV cc V Is- . = 12V ± 20% - 10 30 Hz VI3 - 4 

V9 - . VIS- . , - 5 V IN HITa Ta = - 20- 70°C 75 Hz 

VIO- . VIS- . , 0 V TH 22.7 24.2 25.7 Psec 
AN332 * Deflection 

VI ' - . + 15, 0 
AN334 Combination 

V H pun In ± 150 Hz 

1 3.1 s + 150 , - 1 rnA H hold ± 500 Hz 
r--' 

I I.i 9 + 0.1 , - 10 rnA f3 810 Hz IV 

I 2.i 8.110 + 10 , - 10 rnA P 4 V / psec 

17.I11 + 1, - 1 rnA f vo 52 55 58 Hz 

Py 490 rnW lL'> f v lVcc VI5-4 = 12V ± 20% 0 0.5 1.5 Hz 

Topr - 20- 70 °C lL'> f v iTa Ta = - 20- 70°C 1. 5 3 Hz 

Tstg - 40- 150 °C Tv 630 p sec 

V1 3- 6 15.6 V Itot fll = 31.5KHz 14 19 24 rnA 
VI - 6 VI3- 6. - 5 V V13- 6 12 V V14 - 6 

v , 6 - - 5 V VIS- 6 4.9 V V 3 - 6 

V 8- 6 + 5 , - V GIS- I' 30 times 

V 10- 6 VI3- 6. - V f HO' 29 31.5 35 KHz 

Deflection 
VIS- 6 VI3- 6. 0 V TH 6 9 13 . 5 p sec 

AN333 
Combination 

V16- 6 + 15.6 , 0 V f3 100 124 150 HzIV 

1 • .111 + 0.1 , - 30 rnA V S- 6 1 3= lrnA 0.6 V 

Itot 34 rnA V7 - 6 V8 = 2.5 V 0.6 V 

py 490 rnW V 16 - 6WN ) R 13- 16= 22Kn 0 .6 V 
VS- 6 = OV 11 Topr - 20 - 70 °C VI6- 610FF ) 1 ,= 0.5rnA I 

V 

Tstg - 40- 150 °C V 16- 610N ) R 13- 16 = 22Kn 0.6 I V 

V 16- 610H VI - 6= 5V 11 V 

'* Mainte nane 

AN332 AN333 
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AN332. AN334 (Env elope I -8) 

sawtooth 

AN333 (Envelope I - 8) 

out 

11.2. divider out (V. sync. ) 

V. sync. selecting circuit 

H. pulse 
shaper 

31.5KHz 
H 

oscil lator 

AFC 
DC 

+ 

+ 

v. Qut 

V. sync. 
( to V.osc) 

70 



Absolute Maximum Ratings 
(T a =25"C) 

Ele ctri ca l Characteristics (Ta=25"C) 

Type No. Appl cat i on 

Item Rating Unit Item Condition min. typo max. Unit 

VI 3 + 5, - 5 V Ito! VS- 3= + 12V 18 27 40 rnA 
~--- - . r--:------ -- -

V2- 3 + 4 , - 5 ' V Vi (lim ) 
f o = 4.5MHz fm = 400Hz 100 300 "V 6 [ = ± 25KH z ( FM ) 

V' -3 + 6, 0 V AMR f o = 4.5MHz 30%( AM ) 40 55 dB 

V, - 3 VS- 3. 0 V IGrn l" FI f = 4 5MHz 550 rnU 

V9- 3 + 4 , 0 V 8 " FI f = 4 5MHz 46 I degrees 

VIO- 3 + 4, - 5 V Cn f = 4.5MHz < 0. 021 pF 

V14 - 3 + 3. - 5 V Ri f = 4.5MHz I 17 K Sound channe l 
AN340 L; Combinati on I I + 1, - 0.1 rnA Ci f = 4.5MHz 4 7 I pF 

- f-- 1 ~ 

(Del. Peak Det.) 12 + 1. - 0.1 rnA At! 80 90 dB 
t-- fo = 4.5MHz , frn = 400Hz I--

19 + 1 , - 1 rnA V0101 
6 f = ± 25KHz , Vi = 100rnV 20 "V 

110 - 1 , - 0 .1 rn A ~O <A I=± 0.4 0.6 Vrrns 
-t-- -

6.2 I Itot 50 rnA Ko. ROl1 1 

PT 445 rnW ROls l 300 0. 
1---

Vi - O.lVrms Topr - 20 - 70 ·C G IAF I f ~ 400 Hz 17 5 20 dB 
Vo = 2Vrms 

- r--
T s tg - 40 - 150 ·C Dtot [ = 400Hz 1.5 % 

V 16- 9 14.4 V 6IVI3- lIlvc( V 12V + 20% 
.6IV 13- 1 slv c~ 16- 9 = _. () 50 rnV 

V 1 - 9 + 8. - 2.5 V 6IVI3- IIITh Ta = - 20- 70'C 60 rnV v , 9 6IVI3-lsiTh 
V3 9 + 9.5, - 1. 5 V 

~ 
AN342 135 150 165 % v . 9 

J--
Vs 9 V 16- 9. 0 V ER - Y AN343 91 106 121 % 

V6- 9 + 5 , - 5 V % AN342 32 J 40 48 % 
--

V, - 9 V 16 - 9. 0 V ER - Y AN343 24 30 36 % 

I 1.2 . 3. ' + 1 . - 1 rnA q, c- y 227 238 247 degrees 
AN342 Color - - - r--

I s + 1, - 0.1 rnA GR- Y 23 I dB 
AN343 Demodulator ----t-- 1-- - - --

1 6 + 3, - 1 rnA Vu (max. ) ~ I 50 rnV 
-

17 + 5 , 0 rnA Gs-- s 6 dB 
r---- +- -t-

I s + 0.2. - 5 rnA B 4. 5 MHz 

Itot 41 rnA Itot V5- 9 = lOY .V6= 3V p-pH pulse 17.6 I 22 26 .4 rnA 
I-

PT 490 rnW V 16-9 9.6 14 14.4 V 

Topr - 20 - 70 ·C V 13-9 V6- 9= 3V p- p . H pul s e 5.7 6 6.3 V 

Tstg - 40 - 150 ·C V 13- 11 V6 - 9 = 3Vp·p, H pulse I I 50 my 

1:::. Preliminary 

AN340 AN342 
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AN340 (Envelope 1 - 7) 

Volume 

on -p'l tI 
II 

I 

out 

Tone 

AN342. AN343 (Envel ope I - 8) 

CWA·Y 1 

ul 

H. B,- ANKING J\.. T 
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(FOR VTR) 

Absolute Maximum Ratings Electrical Characteristics (Ta =25 "C ) 
(Ta =25"C) 

Type No. Appli cation 

Item Rating Un it Item Condition min. typo max Unit 

V, - . 15 .6 V I I V, = 12V 18. 5 23.3 28 rnA 

Itot 45 rnA GVI5- 16 V,6= IVp - p 3 3.5 4 

V7- . - 12 V Vo sync 13 V,6= IV p- p 8.4 Vp·p 

VTR Servo VII - . - 12 V V, N 16 V '6= Pulse 60Hz 3 7.6 20 rnVp·p 

Control Signal 18 - 10 rnA T WR9 V,6= IV p- p60Hz 25 27.5 30 msec 
AN301 --

Process Circuit 1 9 - 10 rnA GV2 - 3 V3 = 5mVp - p 150 times 
- f---

1 ,3 ---t-- l0.3 rnA V, N3 V3=Pulse 30Hz 0.6 0.9 1. 5 rnVp·p 
f---

h 550 rnW TW P8 V3 = 5rnV p- p30Hz 26 29 31 msec 
- f-- l- i--- - f---

Topr +-- 10- 60 ·C 
f--- I- -- - f---

Tstg - 40- 150 ·C 

V,2- . I 
15.6 V Itot V ,2- . = 12V 15 25 38 rnA 
--- I- f-- -

V,3- . 0 - 12 V VII V,2- . = 12V 2 3 4 V 
f-- - ---

I I - 5 rnA A AGC (j) V ,2- . = 12V Vi = 0.5Vp·p I 1.3 1.8 VP 'p 
I 

- - - ~ 

I . - 45 rnA CA GC (j) f = 10KHz - 10- + 5dB 0. 5 1 dB 
~ , 

VTR Video 17 - 5 rnA GA GC (j) 
V,, _. = 12V.f = 10KHz 22 dB Vi = O. lV p_ p 

AN302 - -
VI 2 - 4 = 12V. 

AGe Circuit 1 14 - 5. 5 rnA SN AGC <V Vid eo s ign a l O.1 5Vp P 
45 50 dB --- - f--- - -

Itot 45 rnA G, VI2 - 4 - 12V. fl = lMHz 0.5 I dB f ,= 5M Hz , Vi = O.lV p- p ---

PT 490 rnW GEH V I2 _ 4 _ 12V . Vi - O.3 V p- p 7 .1 8 : 8.5 I dB f l = lOKHz.f , = 2MHz 

Toor - 10- 70 ·C GEL V,, - . = 12V ,f = 10KHz 8 10 12 dB Vi = O.3 V p _ p 

Tstg - 40- 150 ·C DAGC V ,,- . - 12V.f - 10KHz 0. 5 I 1.5 % Vi = O.5 V p p 

V9- 1. 14 .4 V SN impr. 4 I dB 

[ 7 - 30 rnA VO (rnax. ) f = 10KHz 3 .4 I I VP'p 
I-- I--- - I--

VTR Noise 18 - 30 rnA Dtot f = 10KHz, Vi = 0. 3Vp - p T 1 I 
% 

AN303.Cl. Suppression Itot 100 rnA HA f = 3MHz, Vi = 3rnV p- p 36 I I dB 

Circuit P T 1.44 W VA , f = IOKHz , Vi = 0.3V p- p 1. 8 2 2.5 VP' p 

~r - 20- 70 ·C MA f = 3MHz, Vi = 0.5V p- p 1.4 VP'p 

Tstg - 40- 150 ·C Sq f = 3MHz , Po = 3Vp - p - 50 dB 

L!. Preliminary 

AN301 AN302 AN303 
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AN30 I (Envelope I -8) +Vcc( + 12V) 

+vcc 

AN302 (Envelope I - 8) 

... 12V while CI'D 

AN303 ( Envelope I - 13) 
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Absolute Maximum Ratings Electrical Characteristics (Ta =25'C) 
(Ta=25'C) 

Type No. Appl i cation 

Item Rating Unit Item Condition min. typo max. Unit 

VI! • 15.6 V I I! VI! . = 12V 15 25 30 rnA 

V, 5 + 12 V VSI P '" pin ® l KO GND I 1.2 V 
I- - c--

Vi Ol 4 12V. ( ~ 4 MII;'-- l-
V, s + 30 V Gv Vi O.14mVI· ,. I Vp- p 

Vs 5 - 5 V Vo (fl/Vo l 2fl v" • 12V . ( 4 Mllz 40 dB Vi 100m VI' " - -+ -
Vo (fl/Vo (2f) V" 12V. ( 4 MHz VTR Video I , + 20 mA • 40 dB 

AN304 I-- -t- Vi 10mVI' I' 
FM Limiter I s - 5 rnA Vo (fl/Vo{2f ) V" • 12V . ( 4 Mllz 40 dB 

r- r--- --"--- - - Vi 1.0V " " 
Circuit I tot 30 rnA Vo (f ) /V," 2fl V I2 4 12V. ( 4 MHz 41 dB Vi 100mVI' f' . ~ru 70'C -- -- -+--. 

V (fl/v (2f) IV.". I~V '(n4MFlz '--
P'I' 490 rnW ~ 0 v, 100mVI~ 20'C 48 dB 

-I--- -
P'I' '1' 30 1 50 rnW h FE VI! . = 12V 40 200 

I-- - r- - r--.-
Topr 20 - 70 ·c 

l- I r ·c I 1 Tstg - 40- 150 

V,6 6 14 .4 V 1 ,6 V,6- s= 12V 18 25 37 I mA 
I-

Vs 6 3 V VI3 6 4.7 5.6 6.6 V 
-+ f---v,; . 12V. f 4MHz V'S 6 5 V Vi (rnax.) V o= Po max. ) I 

400 rnVp - p 
t--

- 40 r~A 
-

V" . - 12V. ( -- 4MHz VTR Is + I. Vue Vi = 70mV 135 180 225 rnVl'rns 

Dropout 19 + 1 , - 5 mA Ge v" . - 12V, f - 4MHz 8 .7 dB Vi = 70mV AN316 A --
--t---;A- -

Compensation I 15 + 6. - 1 Gfe Vi - 70mV. f= 3MHz - 5 dB Vi = 70mV. f= 10MHz 
Circui t 

1---- -- -
V od V o( at Vi = O) Itot 40 j rnA SN c 50 dB 

PT 485 I mW Vrd V, - 6= 30rnVrrns, f = 4MHz I 1 .5 rnVl'ms 

Topl' - 20- 70 ·c Vre V2 - s= 70rnVrrns, f = 4MHz I 1.5 rnVl'ms 
-- ---
Tst~ - 40- 150 ·c Vd Vi 200mVp.p. f - 4MHz 

Drop Out time = 3H 20 35 55 mVp- p 
CSc hmid, 15 t v VIN (O~ I 

v, /4 12V 3.6 4 ~~~ v, 14 

V, ,, - 12V -- - t--- -i-
VI N 10 V VI~ Ol-'F I 3.6 4 4.4 I V 

-
t rnA _ 

-I--
] U I ON l - 40 VOION I I OCONI=- 20rnA. VIN = 3.6V 0.2 0.4 V 
-- - - r-

Vo ON ) 15 V liN t=N= 5V 
10 I MO 

VTR Automatic ---zJ:)CAm p , 

1=rnA-= 
-

I I 1 VI NIO~ J o I 0.3 V 
AN605 Tape Loadi ng - r---t--

f2 1 

-fvA 
IIN IOFF I 1 I OION I=- 2rnA , VI N= 0.3V 

O. I mA 
Ci rcui t -- -t- I v! 14 15 VOION I --+-0.2 I V 

490 rn: -
-j--

PT Itot t- 20 I mA 

- - 10- 65 -r- ·c -- -- ----t- - I Topr 
+ I ~ - r- --f--

Tstg - 65 - 150 I 
·c 

I I 
A Preliminary 

AN304 AN3I6 AN60S 
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AN304 (Env elope 1 - 7) 

AN316 (Env elope I - 8) 

AN605 (Envelope 1 - 7) 

Vee 
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77 

(MISCELLANEOUS TYPE ) 

Absolute Maximum Ratings 
(Ta = 2S · C) 

Type No. 

ANI55 

AN208 * 

AN603 

AN610 Ll. 

Application 

Item 

1_----+--1 t [I 

Voltage 
Stabilizer 

PT 
Topr 

Tstg 

V ' - I 

VI2- IO 

Protect Circuit 16. I 8 

for Battery 

Tachometer 

for Mobile 

Ba lanced 

Modu lator 

PT 
Topr 

Tstg 

Vcc 

V' - 3 

VII - 3 

Vsurge 

Itot 

PT 
Topr 

Tstg 

V 1.8 - 11 

17 

18 

1 12 

113 

Itot 

PT 

Topr 

T s tg 

VCBO 

I CM 

AN902 Multi Transistor PT 

AN903 

AN904 

AN905 

Topr 

Tstg 

Topr 

Differential 

T s tg 

PT 
Amp . V CBO 

AN903 V EBO 

AN905 I CM 

V CBO 

I CM 

AN915 Mu l ti Transistor PT 

Topr 

Tstg 

* Mai ntenance t::, Preliminary 

Rating 

7.2 

250 

o - ISO 

- 20- I SO 

16 

25 

50 

300 

- 20- 75 

- 40- 150 

18 

+ 6.3 , - 10 

+ 5. 9 , 0 

+ 300 . - 300 

- 120 

370 

- 30- 85 

- 65- 150 

14.4 

+ 10 , - 0. 

+ 10 , - 0. 1 

+ 0. 1 , - 10 

t o.l , - 10 

15 

400 

- 20- 70 

- 55- 150 

25 

100 

300 

- 20- 100 

- 3S - 129 

- 20 - 70 

- 40- 150 

445 

30 

5 

30 

30 

+ 30 , - 0. 1 

445 

- 20- 70 

- 40 - 150 

Unit Item Condition 

rnA VI - ' I = 5rnA 

rnW rl - ' 1= 5rnA,f = IKHz 

·C 

·C 

V 

V 

6 VI -y- I = 5rnA 

""""""'-6 T a Ta = 10 - 50·C 

rnA 

rnW 

·c 
·c 
V 

V 

V 

V 

R ACP 

R ADP 

I OFF 

VII - 3 

6 V S- 3 

VI - 3 

rnA 6 VIO- 3 

rnW [ 9 

·c 
·c 

V 

rnA 

6 V'IO- 3 

6 [ 9 

h FE IT S) 

h FE ITl ) 

rnA 18- 1 , 

rnA 

rnA 

rnA 

rnW 

·c 
·c 
V [ CSO 

rnA I E80 

mW V eE (sat ) 

·c 
·c 
·c 
·c 

h FE 

I s- . 

1 3- , 

V battery = 16 .6V 

V battery = l1V 

leaka J(e c urr ent 

a t cut off condi ti on 

Vcc= 13.5V 

Vcc= 13.5V 

Vcc = 13.5V 

Vcc= 13.5V 

Vcc = 10- 16V 

V cc = 13 . 5V, (''::208Jzv
p,p 

Vcc = 10- 16V 

Ta=- 30'- 80·C Vcc= 13.5V 

Ta=- 30 - S0·C Vcc= 13.5V 

Ta=- 30 - S0·C Vcc= 13.5V 

VCB= IOV , I E= O 

V ED - 5V,I c = 0 

I c= IOOrnA, I s= IOrnA 

VCE = 5V , I E= 2rnA 

VS- ' = 10V , I 3= 0 

V3- . = 5V , [ s = 0 

rnW VS- 31", 1 1. = 0.5rnA , l s = 5rnA 

V 

V 

rnA 

V 

h FE 

Gv 

Gv 

[ cso 

rnA l EBO 

mW V C E (sa [) 

·c 
·c 

h FE 

VS- 3= 2V , I 3=- lrnA 

VII - . = 12V , V 9- 14 = 5V 

VII - . = 12V, V 9- 14 = 5V 

Vcs = 30V 

V EB = 3V 

I C = 5 rnA, I B = O. 5rnA 

V CE = 2V , [ E = - lrnA 

min. typo 

31 

- 3 . 1 

5. 17 

17.8 

5.95 

l.2 

2.03 

1.3 

- 0.1 

-
12 

6 .3 

2.26 

1. 6 

18 

max. Unit. 

35 V 

25 n 

l. 55 rnV /"C 

11.23 Kn 

33 .S Kn 

4 

6 .65 

2.49 

1.9 

0. 1 

V 

rnA 

V 

V 

V 

V 

V 

rnA 

0.72 rnA 

- 20 rnV 

40 

40 

- 100 

40 

40 

- 0.36 

- 40 

100 

100 

o 

27 

300 

300 

100 

1.4 

0.6 

0.6 

40 

rnA 

jJ.sec 

tim es 

tim es 



AN I 55 (Envelope I - 1) 

+ 

1 

VB ~ ANI55 ~: 

1 \ 
2 

AN603 (Envelope 1 - 7) 

AN902 (Envelope I - 3) 

AN904 (Envelope I - 7) 

-I'" 

10 

1 
8 

AN208 (Envelope 1 - 7) 

IOo--t--~-...,.., 

AN6 I 0 (Envelope 1 - 7) 

AN903, AN905 (Envelope 1 - 7) 
( AN905 : without R2 and R3 ) 

9 

R4 

AN9 I 5 (Envelope 1 - 7) 
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I DIGITAL· MONOLITHIC INTEGRATED CIRCUITS I 
(BIPOLAR ) 

Absolute Maximum Rati ngs Electrical 
(Ta=25'C) 

Char acteris tics (Ta = 25'C) 

Type No. Function I I r---
Item Rating Unit. Item Vee Condi tion min . 

( V) 

VOL VII1 = 1.9V, 10 = 12rnA 
4.5 

VOH VIL = 1.1 V, 10 = - 0.12rnA 2.6 

Vee - 0 . 5- 8 V IlL VIH = 4V, VI = 0 

VI - 1. 5- 5. 5 V IIH 5.5 VIL = O, VI = 4V 

Vo 6 V l os VIL = O, Vo = 0 
Dual f- -c---- - - -

1.1 - 10- 1 rnA IOH VI L= O, Vo = 4.5V I 4·lnput 4.5 
ONI 930 10 30 rnA VOHIE) VIL IE)= 1.8V, 10=- 0. 12rnA 2.6 

Expandable r--- .j. 
I 

PT --+- 250 
rnW 1 eCL 5 

NAND Gate f-- -

I 
Topr 0 - 75 ·c I eCH 8 VIL = O 

-
Ts tg - 65 - 150 ·c t pdL R= 400n, C= 50pF 10 

I I t pd H R= 3.9K.n, C= 30pF 25 
'-- 5 I 

PT 17 

i 
I - --
I FO I 

t VOL VIH = 1. 9V, 10 = 36rnA 
-

I 4.5 
VOH VIL = 1.1V, 10 =- 2.5mA 2.6 

- l- I 
Vee ! - 0.5 - 8 V Il L VIH = 4V, VI = 0 

VI I - 1 .5 - 5.5 V Ilfl 5 .5 VIL = O, VI = 4V I 
-

Dual Vo 6 V l os VIL = O, Vo = 0 I - 18 

4·lnput I I - 10- 1 rnA 10H VIL = O, Vo = 4.5V 
4.5 I 

ON 1932 Expandable 10 150 rnA VOH IE) VI LlE )= 1.8V, 10=- 2.5rnA I 2.6 

NAND Gate PT 250 rnW l eeL 5 

Buffer Topr 0 - 75 ·C I eCH 8 VI L= O 

Tstg - 65 - 150 ·C t pdL R= 150n, C= 500pF I 15 

t pd H R= 510n, C = 500pF 25 
5 

PT I 52 

FO 

VI - 1. 5- 5.5 V VF VIL = O,l o = 2rnA 0.68 
Dua l 

I I - 10- 1 rnA IIR VIL = O, VI = 4V 
ONI933 4·lnput 

Topr 0 - 75 ·C l OR Vo = 4V 
Expander 

Ts tg - 65 - 150 ·C 

I VOL VIH = 2 . 55V, 10 = 12rnA - 4. 5 
Vee - 0. 5- 8 V VOH VI L= 1.92V, 10 =- 0 .12rnA 2.6 - - -
VI - 1.5 - 5.5 V Il L VI = 0.65V 

5. 5 
Vo 6 V l os VIL = 0.82V, Vo = 0 

1 I - 10- 1 rnA I OH 4.5 VIL = 0.82V, Vo = 4.5V 
Expandable - - -

DNI935 10 30 rnA l ecL 5 
Hex Inverter -

PT 250 rnA I ccH 8 VIL = 0.65V 

Topr 0 - 75 ·C t pdL R= 400n, C= 50pF 10 

Tstg - 65 - 150 ·C t pdH R= 3.9K.n, C= 30pF 25 

PT 51 

FO 

max. Unit . 

0.4 V 

V 

- 1.6 rnA 

2 Jl.A 

- 1.34 rnA 

50 Jl.A 

V 

6 .5 rnA 

~~ 
30 I ns ec 

80 nsec 
.-

( typ .) rnW 

8 

0 .4 I V 

V 

- 1.6 rnA 

2 Jl.A 

rnA 

50 Jl.A 

V 

26.6 rnA 

6 rnA 

40 nsec 

80 nsec 

( typ. ) rnW 

25 

0.82 V 

2 Jl.A 

10 Jl.A 

0 .4 V 

V 

- 1.6 rnA 

- 1.34 rnA 

50 Jl.A 

19.5 rnA 

16.5 rnA 

30 nsec 

80 nsec 

( typ. ) rnW 

8 



Circuit Schematic 

ON I 930 ( Envelope I - 7) 

r---_--'VV\r---.---<l Vee(l 4) 

(E) 0-------' 
L---........ --<l GND(7) 

ON 1932 (Envelope 1 - 7) 

.--------.-4>---.---0 Vee (I 4) 

(E)o--_...J 

ONI933 ( Envelope 1 - 7) 

....... 

I~ 

L--...J'V'I/I,---+---o GND(7) 

o---------l~IIII~-----........ - -+:}- - - ~ GND(7) 

ON I 935 ( Envelope 1- 7) 

.-----..... ---'\f\I\r---_--<> Vee(14) 

~--...... --O GND(7) 

Terminal Connection ( Top View ) 

Vee (E) 
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Abs olute Max imum Ratings Elec tri ca l Cha racteri s tic s ( Ta =25 "C ) 
(Ta =25 "C) 

Type No. 
-

1 Functi on 

Item Ratin g Unit. Item Vee Cond iti on min . max. Unit. 
( V) 

VOL VIH = 1. 9V, 10 = 12mA 0 .4 V 
t 4.5 

VOH VIL = 1.I V, 10 =- 0 12rnA 2.6 V 

Vcc - 0 .5 - 8 V I II. VI = O - 1. 6 rnA 

VI - 1.5 - 5.5 V I IH 5.5 VI = 4V 2 ,.,A 

Vo 6 V l os VI L= O, Vo = 0 - 1 3 rn A 

Hex I I - 10- 1 rnA I OH 4.5 VIL= O, Vo = 4.5V 50 ,., A 
DNI936 - -r--- -

Inverter 10 30 rnA I CCL 5 19.5 rn A 
- -

P T 250 rn W I ccH S VI L= O 16.5 rnA 
-

Popr 0 - 75 ·c t pdL R= 400n, C= 50pF 10 30 nsee 

Tstg - 65 - 150 ·c t pd H R= 3.9Kn, C= 30pF 25 SO nsee 
f- 5 -

P-I' 51 ( typ. ) rnW 
-

I FO S 
I 

VOL VIH= 1.9V, l o = ll rnA 0.4 V 
- 4.5 -

I VOH VIL= 1. I V, 10 =- 0.5 rn A 2,6 rnA 

Vec - 0 .5 - S V IlL VI = O - 1. 6 rn A 
-

VI - 1. 5- 5,5 V f IIH 
5.5 VI = 4V 2 ,.,A 

-

Vo 6 V l os VIL = O, Vo = 0 - 4 rn A 
Fast -

I I - 10 - 1 rnA I OH 4.5 Vo = 4.5V 50 ,., A 
DNI937 Hex 

10 30 rn A I CCL 5 32 .1 rn A 
In verter I I CCH 

-
Pr 250 rnW S VI L = 0 16,5 rn A 

-
Topr 0 - 75 ·c t pd L R= 400n, C= 50pF 10 30 nsec 

-
T s tg - 6.5- 150 ·c t pd H 

5 
R= 3 .9Kn, C= 30pF 15 50 nsee 

PT 75 typ . ) rnW 

I~ 7 

VOL 4. 5 VIfI= I.9V, 10 = 40rnA 0. 4 V 

VOH VIL = O, 10 = 5rnA 6 V 

Vec - 0.5 - S V Il L VI H= 4V, VI = 0 1. 6 rnA 
-

V, - I 5- 5.5 V I'H 5 . 5 VI L= O, VI = 4V 2 ,.,A 
Dual -

Vo 6 V 
4 ·lnput 

1011 VI L= 1.I V, Vo = 4.5V 50 ,.,A 

I I - 10 - 1 rnA I OH( E ) VI L ( V) = I. SrnA, Vo = 4. 5V 50 ,.,A 
DNI944 Expandable 

10 150 rnA l en 5 20 rnA 
NAND 

Pr 250 rnW I eCH S VI L= O 6 rnA 
Power Gate I Topr 0 - 75 ·C 

t' "' 
R= 150n, C= IOOpF 10 35 nsee 

T s tg - 65 - 150 ·c t pdH R= 510n, C= 20pF IS 50 nsee 

PT 40 (typ .) rnW 

~ 27 
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Circuit Schematic Terminal Connection (Top View) 

ON I 936 ( Envelope I - 7 ) 

r---..... ----'.i'lJ'v---.----<l Voo(1~ 
Vee 

L--- 4--O GND(7) GND 

ON I 937 ( Envelope I -7) 

.---- -..- ---'.i'lJ'v---.----<l Voo(1 ~ 

L-. __ ....... _ O GND(7J 

ON I 944 ( Envelope 1 - 7 ) 

,-------<P__-J...fl/lr--_-- -----<l V 00(14) 

'---------<>GND(7) 
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Absolute Maximum Ratings Electrical Characteristics (Ta=25"C ) 
(Ta=25"C ) 

Type No. Function -
Item Rating Unit. Item Vee Condition min . max. Unit. 

( V) 

VOL VIH = 1.9V, 10 = 12rnA 0.4 V 
4.5 

VOH VI L= 1.1V, 10 = - 0.12rnA 2.6 V 

Vee - 0.5 - 8 V I' L V'H = 4 V, V,I = 0 - 1.6 rnA 

VI. - 1.5 - 5.5 V IIH 5. 5 VIL = O, VI = 4V 2 Jl.A 

Vo 6 V l os VIL = O, Vo = 0 - 1.34 rnA 

Quadruple I I· - 10- 1 rnA 
DNI946 

I OH 4.5 VI L= O, Vo = 4.5V 50 Jl.A 

2·lnput 10 30 rnA I eeL 5 13 rnA 

NAND Gate PT 250 rnW I eeH 8 VIL = O 11 rnA 

Topr 0 - 75 ·c t pdL R= 4000, C= 50pF 10 30 nsec 

Ts tg - 65 - 150 ·c t pdH 
5 

R= 3.9K.n, C= 30pF 25 80 nsec 

PT 34 (typ . ) rnW 

FO 8 

VOL VIH = 1.9V, 10 = 11 rnA 0.4 V 
4.5 

VOH VIL = 1.1V, 10 = - 0.5rnA 2.6 V 

Vee - 0.5 - 8 V IlL VIH = 4V, VI = 0 - 1.6 rnA 

VI - 1.5 - 5.5 V III' 5.5 VIL= O, VI = 4V 2 uA 

Fast Vo 6 V l os VIL = O, Vo = 0 - 4 I rnA 
I 

Quadruple I I - 10- 1 rnA 
DNI949 

I OH 4.5 VIL = O, Vo = 4.5V 50 Jl.A 

2· lnput 10 30 rnA I eCL 5 21.4 rnA 

NAND Gate PT 250 mW I ccH 8 VIL = O I 11 rnA 

Topr 0 - 75 ·C t pdL R= 4000, C = 50pF 10 30 nsec 

Tstg - 65 - 150 ·c t pd H R= 3.9K.n, C= 30pF 15 50 nsec 
5 

PT 50 (typ. ) rnW 

FO 7 

VOL VIH = 1.9V, 10 = 11 rnA 0.4 V 
4. 5 

VOH VI L= 1.1V, 10 =- 0.5 mA 2.6 V 

Vec - 0.5 - 8 V I lL VIH = 4V, V.=O - 1.6 rnA 

VI' - 1.5 - 5.5 V IIH 5. 5 VIL = O, W = 4V 2 Jl.A 

Fast Vo 6 V l os VIL = O, Vo = 0 - 4 rnA 

Dual h - [ 0- 1 rnA I OH VI L= O, Vo = 4,5V 50 Jl. A 
4.5 

DNI961 4·lnput 10 30 rnA VOHIE) IIUE) = 1.8rnA, Io = - 0.5rnA 2.6 V 
-

Expandable PT 250 mW I eCL 5 10.7 rnA 

NAND Ga te Topr 0 - 75 ·C I ecll 8 VI L= O 5.5 rnA 

T s tg - 65 - 150 ·c t pdL R = 4000, C = SOp F 10 30 nsec 

t pd H 

5 
R= 3.9K.n, C= 30pF 15 50 nsec 

PT 25 (typ . ) rnW 

FO 7 
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Circuit Schematic Terminal Connection (Top View) 

ON I 946 (Envelope I - 7) 

L..---_--<>GND(7) 

ON I 949 (Envelope 1 - 7) 

.----_-..J.,/\Ar--~t_-oVcc(l~ 

L..--- _ --<>GND(7) 

ON I 96 I (Envelope 1 - 7) 

r---..... ---I\i"N----1--o Vcc(l~ 

(E)lo-----' 
L..---....... --o GND(7) 
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Absolu t e Max imum Ratings 
Electrica l Characterist ics (Ta=25'C) (Ta= 25 'C) 

-
.\ I - - ~ -

Type No. Function 

Item Rating Unit. Item Vee Condition min. max. Unit. 
(V) 

- I -
VOL V"j = 1.9V, 10 = 12mA 0 .4 V 

4.5 
VOH VIL = I.IV, 10 =- 0.12mA 2.6 V 

Vcc - 0.5 - 8 V IlL VIH = 4V, VI = 0 - 1.6 rnA 

VI. - 1. 5 - 5.5 V I I H 5.5 VIL = O, VI = 0 2 J.lA 

Vo 6 V l os VIL = O, Vo = 0 - I .34 mA 
Triple 

] I I; - 10 - 1 mA I OH 4.5 Vrr.= O, Vo = 4.5V 50 J.lA 
DNI962 3·ln put + 

10 30 mA I I eeL 5 9.75 mA 
NA ND Gate 

P T 250 mW I eeH 8 VIL = O 8.25 rnA 

T opr 0 - 75 ·c t pd L R= 400fl, C= 50pF 10 30 ns ec 

Tstg - 65 - 150 ·c I t pd H R= 3.9Kfl , C = 30pF 25 80 nsec I 5 
PT 25.5 (typ. ) mW 

Fa 8 
- - J VOL VIH = 1. 9V, 10 = llmA 0.4 V 

4.5 
VOH VI L= I.IV, I o =- O 5mA 2.6 V 

Vee - 0.5 - 8 V I Il L VIH = 4V, VI = 0 - 1.6 rnA 

VI - I 5 - 5.5 V I IH 5.5 VI L= O, V, = 4V 2 J.lA 

Fast Vo 6 V l os VIL = O, Vo = O - 4 mA 

Triple I I: - 10 - I rnA I OH 4.5 VI L= O, Vo = 4.5V 50 J.lA 
DNI963 

3 ·lnput 10 30 rnA 
I I CCL 

5 16.1 rnA 

NAND Ga te P T 250 rnW I eeH 8 VIL = O 8.25 rnA 

Topr 0 - 75 ·c t pdL R= 400fl, C= 50pF 10 30 nsec 

Tstg - 65 - 150 ·c t pd H R= 3.9Kfl, C = 30pF 15 50 nsec 

I p..- 5 
37.5 ( typ. ) rnW 

j Fa 7 
I-- - -- f-- - - ------ - --

I VOL 
VI L = 1.1 V, VIH = 1.9V 

0.4 V 
10 = 16.8rnA 

f VOH 

4.5 
Vrr.= 1.1V, VIH = 1 9V 

2.6 V 
10 =- 0.12rnA 

Il L J K VI ... = 4V, V = 0 - 1.07 rnA 

Vee - 0.5 - 8 V IIH J K 5.5 VI L= O, V = 4V 2 J.lA 

VI - I 5 - 5.5 V l ILT VI L= 1.1V. VI = 0 - 3.2 rnA 
Dua l 

Vo 6 V I "IT 
J / K Clocked 

4 VI L= O, VI = 4V 10 J.lA 

I I - 10- 1 rnA IILSD VI L= O, Vt = O - 3 .2 rnA 
DNI093 Flip-Flop 

( Separate 
10 30 rnA IIHso VIL = O, VI, = 4V 

5.5 
2 J.lA 

Clock ) 
-PT 250 rnW l os VIL = O, Vo = 0 - 0.6 - 2.25 rnA 

Topr 0 - 75 ·C l Ol l VI L= O, Vo = 5. 5V 50 J.lA 

T s tg - 65 - 150 ·c I eew!) 5 28 rnA 

l' ~'" 
8 VI L= O 40 

rnA j 
t pd L R= 330fl, C= 50pF 30 80 nsee 

t pd H R= 2Kfl , C= 30pF 30 80 nsec 
5 

P T 96 ( typ. ) rnW 
~ 

I Fa 12 
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Circuit Schematic 

ON I 962 ( Envelope I - 7) 

r----..... -4I\fIr---~~-oVoo(l4) 

L---_--<J GND(7) 

ON I 963 ( Envelope I - 7) 

r---.... ---\Mr---...... --<lVoo(l4) 

L---_--e GND(7) 

ON I 093 ( Envelope I - 7) 

Veo 

o 

I 
+ 

Terminal Connection (Top View) 

GND 
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Absolute Maxi mum Ratings 
(Ta=2S'C ) 

Electrical Characteristics (Ta=2S'C ) 

Type No. Function -
Item Rating Unit. Item Vee Condition min . max. Unit. 

(V) 

VIL = l.IV, VIH = l.9V 
VOL 0 .4 V 

10 = 15.4rnA 
4.5 

VI L= l.IV, Vlll = 1 9V 
VOH 2.6 V 

10 =- O.SmA 
-- -:- c----

Il L J K Vlll = 4V, V. = O - l.0 rnA 

Vec - 0 . 5- 8 V 11 " J K VIL = O, VI = 4V 2 I'A 

Fast VI - l.5 - 5 . 5 V li LT VI L= l.I V, VI = 0 - 3.2 rnA 

Du al J / K Vo 6 V I IHT VI L= O, VI = 4V 10 I'A 
5.5 

Cloc ked J - 10 - 1 rnA I ILSD VI L= O, VI = 0 - 3.2 rnA 
DNI094 --- - -

Flip ·Flop I n 30 rnA 1111 51) VI L = 0, VI. = 4 V 2 r-I'~ 
I 

- -
( Sepa rate P T 250 rnW l os Vll.= O, Vo = 0 - 2.1 - 4.7 rnA 

- - t 

Clock ) Topr 0 - 75 f : I Ofl VI L= O, Vo = 5 5V 50 I'A ----
T s tg - 65 - 150 °C 1 CedI-I) 5 32.4 rnA 
f- --

j CC]lLl 8 VIL = O 40 rnA 
r-- - -

t pdL R= 330fl , C = 50pF 30 75 nsec 

t pd H 
I 

R= 2Kfl, C= 30pF 30 65 os ee 
--- 5 

P T 104 (typ . ) rnW 

FO II 

VI L= l. I V, Vlfl = 1 .9V 
--- VOL 0.4 V 

10 = IS. 4rnA I 
4.5 

VIL = l.IV, VIH = I .9V 
--- VOH 2.6 V 

10 =- 0.5rnA 
I Il L J K Vlll = 4V, VI = O - l.07 rnA 

II H J , VI L= O, V I = 4V 2 I'A 

Fast Vce - 0.5 - 8 V liLT VI L= l.I V, Vl = 0 - 6.4 rnA 

Dual J / K V I - I 5- 5.5 V I lflT VI L= O, VI = 4V 20 I'A 

Clocked Vo 6 V I ILSD VIL = O, VI = 0 - 3.2 rnA 
5.5 

DNI 0 97 
Fl ip·F lop I I - 10- 1 rnA I lflSD VIL = O, VI = 4V 2 I'A 

( Common 10 30 rnA I ILCD VIL = O, VI = 0 - 6.4 rnA 

Clock P T 250 rnW I IHCD VIL = O, VI· = 4V· 4 I'A 

and Topr 0 - 75 °C l os VI L= O, Vo = 0 - 2.1 - 4.7 rnA 

Clear ) Tstg - 65 - 150 °c 
=----+----= I OH VIL = O, Vo = 5.5V 50 uA 

I CCIlH ) 5 32.4 rnA 

I CC]lL) 8 VIL = O 32 rnA 

t pd L R= 330fl C= 50pF 30 75 nsee 

t pd H R= 2Kn C= 30p F 30 65 nsee 
5 

P T 104 (typ. ) mW 

FO 11 
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Circuit Schematic Terminal Connection (Top View) 

DN I 094 (Envelope I - 7) 

Vee 

o 

K 
J o--....... ~ 

~D 

ON 1097 (Envelope I - 7 ) 

Vee 

o 

K 
J o--i4-~ 
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Absol ute Maximum Ratings Electrica l Char acter is tics (Ta =25"C) 
(Ta = 25"C) 

-
Type No. Fu nction 

Item Rating Un it. Item Vee Co nditio n min . max. Unit . 
( V) 

--- -
V' L= 1.I V, VIfI = 1.9V I VOL 0.4 V 
10 = 16. SrnA 

4.5 
V' L= I. I V, V'H= ! 9V 

Vall 2.6 V 
10 =- 0.ISrnA 

I, L J K VIII = 4V, VI = 0 - 1.07 V 

1 III J K 5.5 V'L = O, VI = 4V 2 J.l A 

I Dua l J / K 
Vee - 0 .5 - S V I I ILT V'L = 1.IV, V, = 0 - 6.4 rnA 

V , - I . 5- 5 5 V I 'HT 4 V' L= O, V, = 4V 20 J.l A 
Clocked 

Vo 6 V I [LS I) V, L = 0, VI = 0 - 3.2 rn A 
Fl ip ·Flop 

I I - 10- 1 rnA ] III S D VII_= O, V, = 4V 2 J.l A 
DNI 099 ( Common 

10 30 rnA I 'LCD VII_= O, V, = 0 - 6.4 rnA I Clock 5 .5 
PT 250 mW I 'HCIl V' L= O, V, = 4V 4 J.lA 

and 
T op r 0 - 75 "C [as V, L = 0, Vo = 0 - 0.6 - 2.25 rn A 

Clea r ) 
T s tg - 65 - 150 "C 10H VII_= O, Vo = 5 5V 50 J.lA 

1 eC(II iI 5 28 rnA 

I CCIIU 8 V( L= O 32 rnA 

t pdL R= 330n, C = 50pF 30 SO ns ec 

t pd l! R= 2Kn, C = 30pF 30 SO nsec 
5 

PT 96 (t yp. ) mW 

FO . 12 
I I ----J 

DNI930 DNI932 

DNI936 DNI944 
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Ci rcuit Schematic Terminal Connection (Top View) 

ON I 099 ( Envelope I - 7) 

Vee 

K 
Jo--~ 

l 
~D 

ONI946 ONI962 

ONI093 ONI099 
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Type No. 

DN80 IS· 

DN803T 

DN804 

DN806 

DN805 

Function 

BCD·7 Segment 

Decorder 

Recorder 

Driver for 

LED 

Diode Arr ays 

Absolute Maximum Ratings 
(Ta =25"C) Electrica l Characteristics (Ta = 25 "C ) 

---,-----+----------------------------,----.-----,-----.----~ 

Item Rating Unit. Item Condition min. typo max. Unit 

V ee 8 V VOHI. - g) V cc= 4 ·95'!,. I,'F =~~9-t l.8 V 
- - -t-.----~-t-~~=~ .. - v_~c-=-=._ UL------1--..:..:.:=-t-----+------+---'--; 

Y, N 5.5 V V V c(.~ 4 .5V . l o = 0 .12~A 2.6 V 
_ t- OHIR"O) t-vJ'~!UL. Vu .. -=..lL!L'v'-'-__ + -=.:..::..+ ____ + ____ + __ -'--; 

Po 6 
--1-------

W V v c<..: = 4 . 5 V. I 0 = 5 rnA 1 V 
m OLl. - g) !-Y.:,H = L9V .. Y.u....=J)_ 9V 

mW VOLIRBO ) 't, ~::.::...04 .. 9s:: , l o = S~A 0 .4 V 

~C I ..LU.Ut l Vw -=.S __ S'l..V , = 4V ---+1--- ~ :°0- "A 
--+-------+--' H-:-,' R 81 1 f-Y-cc.-=.S.....5.Y • V , = 5 5 V _~J r 

'c II L f'~:;~ Vec.= 5.5V,VI = 0.4V ~ '±:::=-.1 -~~ rnA 

P T 400 

Topr 0 - 75 

Tstg - 55 - 150 

I-V-'-"(c::D.:cN.:.:80..:.3T-=-+} _____ 5:...:0 ____ +_V _ V R(D N803T) I R= 10;.; A , 50 V 

V I< m~:m, 40 V V R (8~:g: ) I R= 10;.; A 

1 F 200 

I nl 400 

rnA 

~A 

~(Ta<7ITg+- 500 ~ Vsub 

Topr - 55 - 125 I ·c t r1' 
1---'------+-----'--~ - t---'--' 

Tstg - 55 - 150 ·c Cj 

Vee 

I I r--
I c 

~ 

I 
16 

16 

5 

V 

V 

rnA 
+-

VOL 

i;-=200mA 
--+- + 

h ·= 400rnA 
f = 1 MHz . d uty5.Q% , , 

1 60 

L
I F = IOO~A.RL =. 100Q 
J Ii = ]J)OmA. ir := IJ)mA I G 
VR= O,f = IMHz 1 4 

Vce = 16V, l oL= l mA l-

I Vee = 4 V , I OL = 1 rnA I 
Vee = 16V, I oH= - l.lmA ~ I 
Vee = 4V, I oH=- 0.2 mA 

! 1 V 

1 1.3 ~ _ 
j 1.6 V 

~ 
1 1 . .:0 __ -+-..:cn:,::s-=.e-=-c ~ 

0 .4 

0.4--"-

pF 

V 
-

V _ 

V 

Toggle Flip·Flop I-P_T ____ -+ __ _ 200 

t 
mW 

VOL 

VOH 

VOH 

IeeL t Vee = 16V 

+ Vee = 4V 

I Vee = 16V 
t 15 

~ 

V _ 

rnA 

Topr 

Tstg 

DN80lS 

- 20 - 7S 

- 55 - 150 

·c 
1 -

·c 

t 
I CCL 

I CCH 
l-

I ceH 

fmax J Vee = 4V 
VIN = 3.5V p-pCO FF s et 
duty 30% 

DN803T 

-r--

O. 5V ) 

DN805 

rnA 
--

15 rnA 

3.5 rnA 

MHz 



DN80 IS ( EnvelopeI - 8 ) 

BCD 

Input s 

BCD to 

Decimal 

Decimal to 

Seven 

Segmant 

decoder 

DN804 (Envelope l - 7) 

DN806 (EnvelopeI -?) 

3 

10 

14 

14 

10 

driver s 

11 12 

11 12 

Circuit Schematic 

Seven 

Segment 

IOutputs 

13 

1 

13 

1 

DN803T (EnvelopeI - 7) 

14 

DN805 (EnvelopeI - 2) 

4 1 

1 
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Abso lu te Max imum Ratings El ect ric al Characte ris ti cs (Ta= 25 "C ) 
(Ta =25"C) 

Tylpe No. Function 

I Item' Rat i ng Unit Item C ondit i on mi n. typo max. Uni t 

Vcso 1 c= 1 00~ A , IE = 0 70 V 

VCEO 1c= 10rnA , l s = 0 30 V 

VESO 1 E = 100~A , l c= 0 5 V 

I CSO Vcs = 40V , I E= 0 10 ~A 

~0 -r 70 V 1c = 30rnA ,1 s= 3rnA 0.3 

V CEO 30 V V CE (su ) 1c = 100rn A , IB= IOmA 0 .4 V 

V EBO 5 V I C = 500rnA ,I B = 50rnA 0. 8 
Quad Transistor 

ON807 I e 600 rnA VeE = IV,I e=30rnA 30 
Arrays - - r--

PT 600 rnW h FE V CE = I V, I C = IOOrnA 30 
- f-
Topr 0 - 75 ·C VCE= IV,I e = 500 rnA 20 

Tstg - 55 - 150 ·C f T VCE= IOV , l e = SOrnA 300 MHz 

t ON 
I c = 500rnA , V cc = 15V 

25 40 I B= SOrnA ,VBE(OFF)=-0 .9V nse c 
RL = 280 Cl = ISIlF I 
I e = 500rnA , Vee = ISV I 

70 t OFF I S = 50rnA , I B(OFF) = - 50mA 40 nsee 
R L= 280 CL = ISpF 

Vec IS V VOL Vee= 15V, I oL = 6mA 
V T= O.V " = 15V- 0.4 V 

VI IS V VOL V ee = 9V. I OL = SmA 0.4 V 
\TLT - 0 cV,S. - 9 V 

Va IS V VOH V cc = l SV. l OH=- l mA 13 V VIT - O V .- 15V 

Twe lve or P T 450 mW VOH V cc = 9V , I OH=- lmA 7 V V' T- OV oe - 9V 
ON811 L\. Sixteen Topr - 20- 75 ·C VI L 0. 5 V 

Counter Tstg - 55- ISO ·C VIL 4 V 

- Il L Vce = 15V , VIN = O 1.5 rnA 
-

I IH V ce = 15V, VI N = ISV 100 ~A 

Icc Vce = 15V, VIT = O Vl.S = O 30 rnA 

I R 3 rnA I R = 10~A 6.5 V 
VR 

I F 10 rnA 1R = 3 rnA 6.8 V 

ON820 V o IS V VF I F= 5 rnA I V 

ON82 I Diode Matrix (Note ) IS V (Note) Vce = 15V ,Vo = 0 5.8 10 rnA Vee l os 
ON822 P T 400 rnW Vs ub 1sub = 10~A 15 V 

T op r 0 - 75 ·C 

Ts t~ - 55 - 150 ·C 
t 

Note: only to DN820 and DN822 LI. Prelimi nary 

DN807 ON811 DN820 
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Circ uit Sc hematic 

DN807 (Envelope I - 7) DN811 (Envelope I - 7) 

1 7 8 14 ~r%-JGhMGh~ r-¥l ( ( ( 14 13 12 II 10 9 8 

I I I ~ I 

rtT' -tT2 rtn ~T4 ~~~~ r 
Tc To TA T9 

Oc 00 OA Oe 
Sc So SA 58 

t---; I I ~ 
) ) ~YL+JYTW-J~ OC C C B Os 
2 3 6 5 9 10 13 12 4 

( Top View) 

DN820 (Envelope I - 8) DN821 (Envelope I - 8) 
16 

Ri - ill 2K n 

0).' ~ ')' '¥ 

.Jl 
oy ~ 'J¥ 'Y 

- 1 'Itt iX '~ ')( y '* '¥ '¥ 2 '31' ')<' 
3 '31' ')< 

'lI<' '¥ ')I<' '¥ 4 )I<' ')( 
)<' '].I<' 

Inputs < 5 )<' ')t 
')t '¥ 

lJ 
6 )' '')<' 'Y 'lI<' ¥ '')<' ')It y 
7 Y ')' ')t 'lI<' Y 'y Y ";.t 8 Y. Y '" " '-'" '¥ Y iY - 10 'Y '¥ 15 

14 13 12 11 ~o ~o 
~ 14 13 12 11 9 
Ou t PU1~ 9 ~ 

Outputs 

DN822 (Envelope I - 8) 
16 

RI R2 R3 A4 Ri - ilI ~ 2Kn 

3 
01,0( )t'j.( ~ 

4 Y 'Y 'Y 
5 

',0( ''# 10,0( 

6 
",0( ' ;"-

7 
:,.~ .31<' 

Inputs 
)It ')<' 

9 

10 
j¥ '~ 

11 
')<' 

12 ~ '31' '',0( 

13 
'\I' ')<' 

2 1 15 14 ~o '--------y-----
Outputs 8 
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Ab solute Maximum Ratin gs Ele ct rical Characteristics ( Ta =25"C) 
(Ta=25"C) 

Type No. Functi on 

Item Rat ing Unit Ite m condition min. typo max. Unit 

Vce 6 V B IH-'L ) Vce = 5V 750 ga uss 

I cc 15 mA B IL- 'Il ) Vee = 5V 100 gauss 

V e e 5V. I oL -=~ 
---. 

Vo 6 V VOL B = 750ga u ss 0.4 V 
Switching type - V c c - 5V. I o H- IOOt'A DN830 10 15 rn A VOH B = lOOgau ss 2.4 V 

Hall IC r- - -
PT 90 

G
W - l os Vee = 5V. Vo = O. B= 0 1 .34 rnA 

r--- t r 
Topr - 20 - 75 ·c [ ee H Vee = 5V , B= 0 I 10 .0 rn A 
r--

Tstg - 55 - 125 I ·c [ ee L Vce = 5V , B= 750gau ss I 13.5 rn A 

Vce 6 V B offs et Vee = 5V.VQI = VQ 2 - 350 + 350 ga uss 
l- ---+-

V cc = 5V, l o H =- l OmA. 
I cc r 15 

rnA VOH I B = Of SOOgauss 2.4 V 
f----- -+-

Vo 

- 15~ 4 
V VOL 

V ee 5V . J o L O.lmA. 0.5 V 
Li near type i-- I - + B = ± 500ga uss ---+ + 

DN83 I 10 .4 rn A VOL 
Vc c = 5V. To L=- 2mA. 0. 5 V 

Hall IC f---

t 
I 

B = ~ 500gau ss + --+- l- I--
PT 90 rnW I cc Vee = 5V 13. 5 rn A 

r--- + + 
Topr - 20- 75 ·c 
~ + + ;--- + - r---

Tstg - 55 - 125 I ·c I 

Vee 15 V VIH Vcc = 12V 3 V 
- r [ ee 60 rn W VI L Vee = 12V 0 .6 V 

-
VI 15 V Va ll Vce = 12V. I 0 = - Irn A 9 V 

- + 

Monostable [ Ol 10 rn A VOL Vee = 12V.! 0 = 5rnA 0.4 V 
DN8S0 -- t 

Multi vibr ato r ! 011 - 10 rn A t o! 0.05 }-lsec 
-- r - - Vcc == 12V.tn = 10/ls ec r- ----t 

PT 400 
I 

rnW t or 0.2 }-lsec 
-

Topr - 20- 75 ·c ! cell Vce = 12V 2 4 6 
I 

rnA 
-- + -+- -
Ts tg I - 55 - 150 ·c ! ee l Vee = 12V \0 19 25 rnA 

V ce 8 V VOL Vee = 4. 5 V . I a L = 6rnA 

~ 
V 

>- + 

I cc 100 rn A VaH Vec = 4. 5V.loll =- 0. 12rnA 2.6 V 
+ -

Va 5.5 V I Il Vec = 5. 5V . Vll.= 0 0 - 9 rnA 
- ~ -

4 Bit VI 5.5 V [ Ill Vec = 5. 5V.VIII = 4V 24 /l A - V ec = 4.5V 
.4 L Reversible [ I + 1, - 20 rnA Ve pOL I CPOL = 12mA, V up IL = O.6V 0 V 

DN8S1 +--
I CPO H ;= - O.12m A . Binary [ 0 20 rnA Ve l'oll , VUPIL = O.6V, V cc = 4.5V 2.6 V 

Co unter PT 400 rnW ~ ~~~~~~ ) ..'HH~¥i·.y.~I':Lt-~.Y 0 - 10 rnA 
~ Idn lL -Topr - 10 - 75 ·c I~ Idn lH 

Vup (dn ) IH = 5.5V,Vce = 5. 5V 50 }-lA 
~ 

Ts tg - 65 - 150 ·c I eLl Vcc = 5.SV 0.3 rnA 
O ut p ut --LLLL': 

----t 
[ cc V ec= 5V 45 rnA 

Vce 8 V VOL V ee 4.SV. l oL S mA 0.15 I V· 
V1H = 1 .9V.VrL = 1. l V 

[ ee 100 rn A 1 011 
V ec = S.SV.V oH = 3SV 10 

6 1 

}-lA VrH = 1 .9V.VIL = 1 .lV 

VOH 40 V [ Il V CC = 5. SV.V'L = O 0 - I rn A VI II = 4V 
Binary to v c c = s.sv.VII'I = 4V [ OL 30 rnA 1 111 VII_ = O 2 }-lA 

DN8S2 Oetuple t-

I Of! - 5 rnA [ ee VI = ope n , Vcc= 5V 27 rnA 
Decoder 

400 PT rnW , t Topr - 20 - 75 °c 
I-- t t 

Ts tg - 65 - 150 °c 
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t 

DN830 (Envelope I - 6 ) 

DN850 (Envelope I - 7 ) 

rC3i 
l III 

DN852 (Envelope I - 8 ) 

GND Ne 
I 
E D 

6 

IN : Input Terminal 

OUT : Output T ermi nal 

A, B : Terminal f or Rx , ex 

Inpul 

c B A 

B,nary to Oetuplc Deeorder 

Outpu l 

Circuit Sche mat ic 

( Top View) 

Vee 

(Top View) 

I 

-------~ 
DN83 I (Envelope I - 6 ) 

I Vee 

DN85 I (Envelope I -- 7) 

Output Clock Sctllllldt Scnmld1 
GND Output Output Input Clear 

NC 

Output 

" 

( Top View) 
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(MOS) 

Absolute Ma ximum Ratings Ele ctri cal Characteristics ( Ta=25"C ) 
(Ta=25"C) 

Type No. Function 

Item Rating Unit Item Conditi on min. typo max. Unit 

VDO - 30 V I DD VDD =- 24V - 4 - 6 - 8 rnA 

VIN - 30 V VIH V DD =- 24V - 3 V 
Ver tical 

Vf 0.3 V VIL V DO = - 24V - 8 V 
Automatic 

v o o - 24V MNIII'" PT 250 rnW VVOH R L = l2KO - 4 V 
Sync. Circuit 

V o o - 24V V Topr - 30- 70 "C VVOL RL = l2KO - 22 - 24 
for TV 

Voo - 24V Tstg - 55 - 125 "C VHOH RL = 47KO - 4 V 

VHOL Voo 24V - 22 - 24 V R L= 47KO 

VDO - 30 V I DO VDo =- 24V - 4 - 6 - 8 rnA 

VI N - 30 V VIH Voo =- 24V - 3 V 
Vertical 

Vf 0 .3 V VIL Voo =- 24V - 8 V 
Automatic von 24V MNI12 PT 250 rnW VVOH RL = l2KO - 4 V 

Sync. Ci rcuit 
Topr Voo 24V - 22 - 24 V - 30- 70 "C VV OL RL = l2KO for TV v 00 - - 24V Tstg - 55 - 125 "C VHOH RL = 47KO - 4 V 

VHOL 
voo - 24V - 22 - 24 V R L= 47KO 

Voo - 15 V I DO Voo =- 12V - 10 rnA 

-t, 5~5 /+'ds VIN - 15 V V IH Voo =- 12V - 2 V 

7 Vf 0. 3 V VIL VDD =- 12V - 6 V 
Frequency 

v o o - l2V PT 250 rnW VVOH RL = lOKO - 1 V 
Di vider 

V oo - l2V MNI16 Topr - 30- 70 "C VVOL RL = lOKO - 9 V 

Tstg - 55 - 125 "C V HOH 
V O D - I2V - 1 V R L= lOKO 

V HOL 
Voo -- l 2V - 9 V RL = lOKO 

'" Maintenance 

MNIII MNII2 MN 115 
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MN I I I (Envelope 1 - 7) 

31.5KH z 
Input 

MN I 12 (Envelope I -4) 

14 I 11 
VGG GNO 112 Out 

12 1 10 

VGG GNO 1/2 Out 

Block Diagram 

2 3 

2 3 

MN I 15 (Envelope 1 - 3) FF = TFilp-Flop 

1/ 2f 
OUI & 0------, 

Input 5 

DIrect 
Aesel 

1/ 525' 
out 10 o---t---~O<... 

A I 

5 

MNI16 (Envei ope 1 - 3) FF = TFl lp -Fl op 

8 4 
GND Voo 

1 /2f £:========~---;::::::::~::::::::~::::::::r=::::::::t=::::===:t====il 
oul 6 0--===-=-, 

Input 

DIrect 
Resel 

1/625 f 
ou l 100---r----<><-
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Absolute Ma ximum Ratings Electrica l Cha racte r isti cs ( Ta =25"C) 
( Ta=25"C ) 

- - ~ r -
Type No. Function 

Item Ratin g Unit It em Condition min. typo max. Unit 

V cc - 33 V I cc V cc =- 30V 7 rn A 
-

V Ol) - 20 V VIH V cc =- 30V - 2 . 5 V 

3 + 2 + 1 VI N - 25 V VIL 
-

V cc =- 30V - 9 V 

MNI31A Binary 
VF 0. 3 V V OH V l)o = - 13V, R L= 20KO - I V 

Fr equency PT 250 mW V OL V I)I) =- 13V , R L= 20KO - II V 

Divider Topr - 30 - 75 ·C fi N V cc =- 30V DC 100 KHz 

-~ - 55- 125 ·C I V N V cc =- 30V , H , L l eve l 1.5 V - -- - -- ---
V cc - 33 V I GC V cc =- 30V 7 rnA 

3 + 2 + 1 
V Ol) - 20 V V IH V cc =- 30V - 2.5 V 

Binary V IN - 25 V VIL V cc =- 30V - 9 V 

MNI32P 
Frequency VF 0 .3 V V OH V DD=- 13V , R L= 20KO - I V 1 

Divider PT 250 mW V OL V OI) =- 13V, R L= 20KO - 11 V 

Topr - 30 - 75 ·C f IN V Gc =- 30V DC 100 KHz I Tstg - 55 - 125 ·c V N V cc = - 30V. FI , L leve l · 1. 5 V 
(Note 1) 

- 25- 0.3 V I B B 
V ss = 16V .Vaa - Vss = 3 - 4 V 100 :1 V TE V DO = 0 V 

PT 850 mW I oo(av ) t c = 500n s e c (No te 2) rn A t prec ha :.,..g e = l !iQn sec 18 

Topr 0 - 70 ·C I OH R L = 1000 600 3000 p.A 

Tstg - 55 - 125 ·C V OH R L= IOOO 60 300 mV 

I OL Note 3 

V OL Note 
1024Bil 

A ll ce ll o u t put in PT (av ) 330 mW 
P- Channel 

.. 1 ··Stat e . 

MNIOO3.6. PT (st.by) 3 mW 
Dynamic 

t A C 300 ns ee 
RAM 

t c 500 nsee 

t refres h 0 - 70·C 2 msec 

Note 1. All input or output voltages with respect to the most positive s uppl y voltage, V BB. 

Note 2. Th e peak value of 1 00 is 48 rnA max. 

Note 3 . Th e low output c urrent, IOL, is th e l ea kag e curr ent of the MNlO03 plus exter nal noi se 
coup led into the output lin e from the c lo cks. VOL eq uals IOL across the load resistor, 
RL= IOOO. 

/::,. Preliminary 

MNI31A MNI32P 

99 



XA o 
XA, 
XA, 
XA3 
XA, 

Block Diagram 

MN I 31 A (Envelope I - 4 ) MNI31A 

Ou tpu t [ - I Output 1- 2 

Input I 

Output 2-1 

Input 2 

Inp~t3 
~- ~ V ~ 111 

VGG Voo GNO 

- -+-

MN I 32P (Envel ope I - 14) MN I 32P 

Output 1-1 Output 1-2 

Input 1 

Output 2- 1 

Input 2 

I np~t3 

~ ~ 

VGG Voo GNO 

MN 1003 (Envelope I - 17) 

@ 
® 
iZ) X- Oecoder 

CD 
@ 

Vee @' • 
Vss Q!! - . 
Veo @ . 
Precharge @- . 
C-enable @­
Read Write @-

VAo @ 
VA, (f) 

Reflesh amp. 
Read / Write 
Column Gate 

VA 2 ® V-Oecoder 

Y A 3 Q) 
VA, ® L----____ -' 

@ DATA in 

@ DATA ouf 

Timing Diagram 

IN iruuut.nsu-uiJ 
O'~ 
o,Lr-Lri-
0

3
1 : ~ 
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Absolute Maximum Ratings 
Electrical Characteristics (Ta=25"C) (Ta=25"C ) 

Type No. Function ! 
Item Rating Unit Item Condition min. typo max . Unit 

,)NGIe 1) - 20- 0. 3 V V,H + 0 .3 - 2 V VTE 
Note 2 or 3 

PT 700 rnW V, L - 4.2 - 10 V 

Topr - 30 - 70 ·c VOH I OH = - IOO)lA - 0. 5 - 1.S V 

Ts tg - S5- 125 'c VOL Not e I OL = 1.6rnA - 4.S5 - S.7 V 
I T n u 2 or 3 Vo =- SV - 2 rnA 

I OL Vo = - 4 . S5V 1.6 4 rnA 

MNI200.6 40% Bit Tacc 
Not~ 2 0 .7 
Not e 3 1 )l s ec 

Series Static ROM 1 001 Note 2 or 3 - 12 rnA 
- ---- .-

Note 2 9 
I DO, Note 3 6 rnA 

I GG No t e 2 or 3 I - 100 )lA 

PT Note 2 300 rnW Note 3 200 

Not e I . Input voltage and supply voltages . 

Note 2. Voo l =- 14V ± 5 %. V OD,=- 14V ± 5 % . VGG=- 14V ± S % 

Note 3. Vool =- 14V ± S% . Vo o,=- SV ± S% . VGG =- 14V ± S% 

VGG - IS V I GG a ll cl ear - ISO - 600 J1.A 

Voo - 10 V I DO - 3 . S I - 7 rnA 

8- Digit IChip Y, N - 10 V P T 28 rnW 

MN5500A De s k- Top Vr 0.3 V V,H 0 - 1.S V 

Calculator VcP - 15 V V,L - 3.S - 7 V 

Topr - 30- 70 ·c VOH - I V 

Tstg - 55- 125 ·c VOL - S V 

VG G - 15 V I GG all clear - 200 - 600 J1.A 
-

8- Digit VDD - 10 V I DO - 4.3 - 7 rnA 

1 Memory Y, N - 10 V PT 30 rnW 
- r-

MN5521A Des k - Top Vr 0.3 V V ,H 0 - 1.5 V 

Calculator 
y--;:- - 15 V V,L - 3.5 - 7 V 
-

Topr - 30- 70 ·c VOH - I V 
-

Ts t g - 55 - 125 ·c VOL - 5 V 

~ PrelimInary 

MN5500A MN552 I 
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Circuit Schematic 

MN 1200 Series (Env elope 1 - 21) 

Ao 
3 

A 
2 , 

~ 
I 

A3 
2 1 

20 

~ 
19 

~ 
18 

A. 

A7 ~ 
17 

A. ~ 
13 

VI 
VI '" ~ ~ '" "" " 0 ", u 

'" 0 
~ 

VI 
VI 
"' ~ 
~ '" "" "0 "'U 

'" 0 
;< 

y ,-------1 
y2-------1 

y .3--- - ---1 
y •• -----

r----x "----­
~----X2----~ 

r----X 7----~ 
r-- --X.-----

116 115 124 112 

Voo VOO2 V[)(H GND 

MN5500A (Envelope I - 16) 

CP. 4 
CP, 5 

GIl, GR2CRlGR .. GR~GII.GR,GR. 
27 217019 ]8 J7 16 15 

LIS 30-1--+----, 

'YIN 23 ~L--I----' 

DIN 24 
FIN 25 
elK 26 

1 
G ND 

S~, SG2SGJSG.SG~SG,SG, 
12 II 109 8 7 6 

2 
MNS 

14 OPT 

13 DMD 

27 Voo 

28 Voo 

0, 

Memory Matrix 
4096 Bi t s 

O 2 0 3 D. D. D. 0 7 

MN552 I (Envelope I - 16) 

CP ] 4 

CP2 5 

GII,Gl:1 GR l rM.GR s CR.GR,GR.GR. 
2:!2J20 19 18 1716 15 23 

STP 3 0-~-~-, 

VIN 24 
DI N 25 
F IN 26 
elK 2 

I 
GND 

t-____ 14-oCS 

D. 

14 OPT 
13 0MO 

27 Voo 

28 Vee 
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Absolute Maximum Ratings Electrical Characteristics ( Ta =25"C) 
( Ta=25"C ) 

Type No. Function 

I Item Rating Unit Item Condition min. typo max. Unit 

I I 

V "" - 15 I V I "" all c l ear 400 !J. A 

V "" - 10 I V I Il Il al l cl ear 4 rnA 

1 8 Digit I Chip I 
' De sk TO P Calcu la to r V" - 30 V I V", EXCC::JJ I c l t:lU' k ey 0 - 3.5 V 

MN5530Ll. Internal Clock V F 0.3 V V IL Exc ept cI ear key ' - 6 - 30 V * Generato r 
Display Tube Topr 30 - 70 °c V OIII 10 = 0.3rnA. S egment I V Output 

Direct Dr ive T s tg - 55 - 125 °c V 02 11 10 = 3rnA. Grid S c an - 2 V I Output 
I 

V OL Di splay Tube Direct Driv e - 30 V 
I- ~ -- --- . -- ---l 

i V "J: - 15 V [ CG V I)Il =- 6V 2 rnA 

V l)n - 10 V IIlIl V CG=- -12V 10 rnA 
12 Di git 

VI ., - 10 V PT V CI' =- 12V 80 rnW 
1 Memory 

MN570l Ll. VI'- 0. 3 V VIII 0 - 1. 5 V 
De sk Top 

V el' - IS V VII. - 3.5 - 7 V 
Calcul ator 

'1'01'1' - 30 - 70 °c V OII - I V 

Tstg - 55 - 125 °c VO L - 5 V 

V cc - 15 V I GG V UI) =- 6V 2 rnA 

VIl Il - 10 V I DO V Gc =- 12V 10 rnA 
16 Di git 

VI ~ - 10 V PT V c p=- 12V 80 rnW 
1 Memor y 

MN5710.6 VF 0.3 V VIII 0 - 1. 5 V 
De sk Top 

I V e l' - 15 V VI L - 3.5 - 7 V 

1 
Calcul ator 

1'01'1' - 30 - 70 °C V all - I V 

Tstg - 55 - 125 °c V OL - 5 V 

V cc - 20 V I CG 2 rnA 

V [)]J - 15 V I Ill) 2 rnA 
4 Digit 

V " - 17 V 1'1' 65 rnW 

MN6031 
Dec imal 

V I'- 0.3 V VIII 0 - I V 
UP /Down 

PT 200 rnW VI L - 4.5 - 10 V 
Counter 

Topr - 30 - 70 °C V all 0 - 0.5 V 

T s tg - 55 - 125 ·c V OL - 4.5 - 5 V 

LI. Preliminary )I( Envel ope [ - 22 

MN5701 MN5710 
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MN570 I (Envelope I - 18) 

MN5710 (Envelope I - 19 ) 

MN603 I (Envelope I - 15 ) 

Key Boa'd 

'OP 
P,,,NQ. 2 

C" 
P," 32 'N. 
Pm /ljO.33 

P," NO.3 4 
TE N 

P,nNo.)S 
S;W 

P,n r.0.36 

CP 
P,,, r-.U4 

o rcuit Schematic 

SGI SG8 
P,nNQ.169 

CRt GRJ 4. 17 
P," 1110.31 17 

OM' 
P,n NO.8 

OPO 
Pm NO.S 

~L.....--+r-----
.v 

:UI, 
Pon No.3~ 

P," r-.O.36 

P,n NO.37 

"N 
Pm NO.38 

ssw 
Pm N0.39 

'OP 
P,n tIoQ.40 

CP 

SC 

, 
" NO 

, 
c,r-.o 

BC , BC2 BC, BC, 
15 14 II 10 

buffer 

f---l--S~G~~MI:::' 

OP , 

Pm NO.1 7 10 
GRt GRJ7 

P,n NO.34 18 
OM' 

P,n N0'9 
OPO 

P," NO.5 

7V .v 

multiplexer DPz 

g:EH~OTJ OT2 
OT , 
OTo 
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Absolut e Maxi mum Rat ings El ectrica l Characteristics (Ta =25,,(;) 
( Ta= 25 "(; ) 

Type No. Func ti on 
-

I 

Item Rati ng 

I 

Unit Item Condition min. typo max. Unit 

I 
V ee - 20 V I GG --L 6 mA 

-t 
V " - 17 V P T 100 mW - + ~ --+- --- -
V , 

1- 0 .3 + V V III 0 - I V 
i- t - 4.5 AID p,. I 250 ~ mW VI L 
I t -~ V 

MN6032 
Con ve r te r T opr - 30- 70 °C V a ll 0 - 0.6 V 

1 
--.. 

t 
t +-

T s t g - 55 - 125 -+-°C V OL - 5 . 5 
+ 

- 10 V 
t- + -i -

1 0 11 0.5 mA 

-r t .I t -
1 0L 0 . 5 mA 

Vn c 3.2 -- 0 . 3 

+ 
V V oo V ss = 0 1.1 3 .~ V 

t - j j -

CMOS Quartz T opr 
+ 

- 30 - 70 °C I DO -I- V oo = I .5 V. ~b'1 Lo3j686KH' 

t 
8 J.l. A 

Watch Circuit + f--
MN6050 Ll. 

with Stepping 
T s t g - 55 - 125 -t °C I L Vo o = 1 . 5V I mA 

t t ~ t 
Motor Driver R L V oo = 1 . 5 V 800 n 

1 
+ + -

t w V oo = I . 5 V . rxul = 32 . 786K H, 15 . 6 msec 

V ee - 21 ~ V I GG 
I 

~ Output T .. mi .. 1 

- 13 - 16 mA 
1 f--- -I- -

V oo - 15 V I DO V ss = OV Open - 20 J.l. A .,. -j 
V 5 V r Output T e rminal r + -

VI ~ - 15 V p,. 00 =- Open 220 280 I mW 
Sy nc. Signa l - - -t- - i 

V,, -- 17V " o-- I V E' t-- --+-
V F 0.3 V I all I mA 

MN6060Ll. Gene ra t or 

f 
1 ~ V o =- 3 5 V ~ 1 0 ± 1 mA 10 L mA 

f or TV Ca me ra ~lor Operation 
I---

P T 500 mW 2.04 5 
f HI MH z 

T opr - 30- 70 °C B/ W Operation I 2. 0475 

T s t g - 55- 125 I °c CI I I 20 pF 

LI. Pre liminary 

MN6032 MN6060 
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MN6032 (Envelope 1 - 20 ) 

MN6050 (Envelope I - 23) 

MN6060 (Envelope I - 20) 

Balance Adl 

+v rei 

" 
Reference Ovl 

" 
-v ref .. 

5"" 
strate 

Circuit Schematic 

. , 
Power Ol81t 
Supply con trol 

Input 

0 , 

0, 

, , 
Scan Capacitor 
Input Input 

T T 

Pulse out , 
Polar ity 

" 

Overload Inpu t 

Trans ler 

Rese l out , 

Sean out 

" 

R\ltT----r===============~----r===========~hrr~ 

Hltttfe=~~~~ RH 
5 
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I OUTLINE DRAWINGS I 
Unit mm (inch) 

T- I (TO -- 7) T- 2 (TO - I ) T- 3 ( TO - I ) T- 4 
6 ¢ max. 

19.1 ¢ max'i-r ~ 1.36) 6¢ max. 6 ~ max. 1 1.236) 1.236) <J) 

"Q ~Cr 
<J) uJ 

I-
~ ~~ uJ « I-

~r 
Q ~oo ~ ~~ « 

Q . Q 0 

1 ~~ i L !f 0 ,,- il: 
il: E~ l-
I- 2:1 O~ 
0 

-1 
00 

00 c_ o DI-
DO 0 uJo_ 

I~ ~ IJ W0 uJ ~uJ 
O..J ~w , a: ..J..J o -l c:" -- 0 

11 !l~ 
00 --l -' -' Il"l ..J 

00 11 ~<i\ 0 00 .Slo 
() '-' N ~ U I EV 

~ -, . 
O.65 ¢ max. 

, 
-;f---1 .--(026) 0.65 ¢ max. O.65 ¢ max. -II.-1.2ti) 1.2ti) 

t O.7 ¢ max. 
1.28) .. t j l' 1!t 1.25 (.049) 

B e---1.25 1.04U 
I.B I.B ,'. 

5.0 1.071) .071 ) 
I.B ¢ 

1. 197) 1.071) 

T- 5 (TO - I ) T- 6 (TO - 72 ) T- 7 (TO - 72 ) T- 8 4.95 ¢ max. 1.195) 

5.24Jmax 

Ii"'"· g-Jc ~ 
4.95 ¢ max. -1.23) 
(.195) .. ,' Egj 

<J) 

~1 ~~~ 
~:::i 

uJ --r l- x _ 
« .'" Q Em I 
0 2S 

1 
"'- ~ 

il: 

~ t in] I- -o~ 
00 
OI- I I i. I l

• 
uJu =- :: a:w 

WIT ~~ -.j~0.45 ¢ O ..J N. N . 
..J..J 

~ 
I.OIB) 

00 - ~ 

~ u u 

~ -n-- 00 --1 0.45 " --I §L 4 ~ 0.7 ¢ ma", 1.018) 0.45¢ 
1.02B) I.OIB) :;; - 3 · r 1 J5(;l 

t ! 
S ~1 2 ~~ 

C - E 

! I 2 3 4 

2.54 3SK32 Ga te 1 Gate 2 Drain Source 
I.B ¢ 1.10) 2.54 

3SK39 1.071) (,10) 
3SK49 Drai n Gate 2 Gate 1 Source 

T- 9 (TO - 18) T- IO T- II (TO - 5 ) T- 12 (TO - 39 ) 
5.B3 ¢ max. 5.83 ¢ max. 

W""·t rr'''-~ ~1~ ~~~-
1.37) 1.37) t B.5max'=l rB.5 ¢ max':1 

9j 9~" 91 f 
I ~~ I ~~ m !~ mJ ~-...:. 

~ ~ ~ -dh- j~ 
-~ I-- --J~ (.018) 0.45 ¢ 
0.44 '" <f)o ('OIB) 
(.017.' 0.44 ¢ <f)0 

(.01 7) -I- - I-

t'~ 
0:0 ~o t OWw OuJuJ 

C E ~o I-I-<f) if I-I-<f) 
-f OuJW ou« 00« 

I-I-<J) t :t ~~o @)' j~o ou« 
8 C ..Jzw ..JzuJ WuJ o OOI 8 OOI ..Jz 

B -.J Z uJ 001- 001-
OOI 1.271.05) 

2.54 001-
2.54 5.0 1.10) 5.08 (.10) (. 197) (. 20 ), 
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r 
T - 13 ( TO - 39 ) 

~
9A ¢ max·t (37) 

I--8.5 ¢ max. 

~
I_ (.335) j~ 

r 
rnJ 
-H-0.45 ¢ 
(.D 18) 

f~ .j"E 
* 8 

5.08 
(.20) 

T - 17 (TO - 3 ) 

COLLECTOR is CONNECTED 
TO THE CASE 

T - 2 I (TO - 66 ) 

COLLECTOR IS CONNECTED 
TO THE CASE 

n -'--- --- - H-
OA5 ¢ (,018 ) 

17.5 
(.689) 

COLLECTOR IS CO NNECTED 
TO THE CAS E 

T - 18 

(1.555) 

(.811 ) rF
39.5max. 

r20.6 ¢ max' 1 

--~--~----4-----.~_ 

~~ 
'ap~~~~qD·~~N~~~~ 
1.0 ¢ ±O.1 

1.039) 
~~ ~~ 

't4----------"~L--· ---'~ ~ 

COL LE CTOR IS CONNEC TED 
TO THE CASE 

T - 22 ( TO - 60 ) 

J 
t\-
~5 M5liSO) 

T - 15 ( TO- 8) 
-, 

(.61) -

r-13f.~;". -l ~
15.5 ¢ max. 

! 1 l~ 
~~~~--t 

-H--
0.85max. (.033) 

T- 19 

75 ¢ max. 
(.295) 

(1.555) 

rF
39.5max. 

r20·6 ¢ max·1 
(.811 ) 

-t----,:----j'---..., 

~ 

1.0 ¢ ±0.1 
(,039) 

N 

00) 
tlg 
Il"! ~ 

COLLECTOR IS CONNECTED 
TO THE CASE 

T - 23 ( TO - 60) 

J 

~3 
'" t\iil 
C!~ 

EMITTER IS CONNECTED 
TO THE CASE. 

Unit : mm ( inch ) 

T - 16 (TO - 3) 

I.I ¢ ±O.I 
(.043) 

COLLECTOR IS CONNE CTED 
TO THE CASE 

T - 20 

r-r~ 14 .0 ¢ m:-J 
C ('55!) 

~"' ",Rl 
,...: -...: 

~ tlC: ~~ (.039) ai ""';' 

COLLECTOR IS CONNECTED 
TO THE CASE 

T - 24 (TO - 92) 
L.... ') \ma~ 
I .201 

~~;r l' m c. :5;; 

-1 0.65m8' ,..:::r- .. 0161 

2.54 ,.1 0) 

CITY I 2 3 

2 3 

GEN ERA L Emitter Collector Base 

2SK50 Source Gate Drain 

2SK56 Gate Source Orain 
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T- 25 

r U:;'o"t--j 

I 
~-

~i 
~ 

EN 
~§ 

J 
--I 1--0.65max. 

(.026) 

2.54 
(.10) 

~ E C B 

T- 29 

T - 33 

-l 1-
1.5max. 2.7max. 
(.059) (. 106) 

5.OS± 0.5 

"Wf::: +I~ (. 031) 
0<'> 
oi -.!· 

L 

T- 26 

T - 30 

T - 34 (TO- 126) 

0.5 
(.02) --no.· 

U1i 
N -..!. 

4.6 
(.IB1) 

B.Omax. 
· n l ) 

3.1 max. UZZ ) 

4.6¢ 
U B) 

" ~ 
::: 

2.3 (.091) 

., 

:) 

(. 049 ) 
1.26 

0.5 (. 02 ) 

T- 27 

T - 31 

1.5max. 

S_ N 
(. 059 ) 

~~~~ O.B±O. I 
..... -..:.o~ (. 031) 

ai -

2.54±0.3 ,.,J /-(, 10) 1.0max. 
5.0B±0.5 (,039) 
(. 20) 

[fiIJ 

T - 35 (TO - 126) 

o 
0 -
+I N 
1l'!3. 
o 

2.3max. 
(. 106) 

Unit . mm ( inch ) 

I . COLLECTOR ~ BASE 
2. EMITT ER (STUD) 4. EMITTER (STUD) 

T - 32 

1.5max. 

,S ........ N 
(. 059) 

2.7max. 

~~~~ O.B±O. I (. 106) 

--- :;; -..: (.031) 

2.54 ± 0.3 _Ho-
(.10) O.7max. 

5.OS±0.5 (.028) 
(. 20 ) 

[fiIJ 

T - 36 



0 - 5 

5 ¢ max. 
(.1971 

26.0~ 1 
~ rr. (1.024)· ---j 
tiai rr I7.5± 0.1--j I ~~ (.689) 9 7 ~ +0.1 (.382) 
- - ~ ' ,~ -O r ' ~~ 

J",~-~--.;lr ~3 

~§ 
qr<"! 
"'-

MA150 White 

COLOR 
MA161 Green INOICATION 

MA162 Violet 

t 

0 - 2 

I w 
0 
0 
:r: 0 - 6 

>->-
0" r-:§ D° ~ ...; U) Ow 
w >-
a: " K_L ~ Q 
0 0 

~~D o ;!; 
N -

~§ 
~= 

~-~ 
~§r- I 

~ 

e-"':;: 
~......! 

~ 
-I I--
O.55max. 
1.022) 

COLOR MA26 Yellow 

INDICATION 
MA26W White 

0 - 10 

w 
0 
0 
:r: 
>-« 

ou 
Z 
< Vl 
"'w 

f 
et::~' W u 
~o 
u;~ 

.n-

t = 16.5min. (. 65) 

t = IB.5min.(. 72B) MA625/ 630 

0 - 3 

0 - 7 

1.2 

- H--
0.791 
1.023) 

~ 
1.8 

1.071) 

0.2 
1.047) 

iF-0.55 
(.022) 

0.75 0.30 2. 4 
(.029) (.012) (.094 ) 

~ ..... 
c:5i vf 

MA53 Brown 
COlOR MA56 Blue 
INDICATION 

MA320/ 340 Black 

0 - 11 

w 
0 
0 
I 

~.~ 
"0 
CD", 

w 

f 
0: >-
w" 
>\1 J o 
Ui~ 

'" 

t = 16.5min. (. 65 ) 

t = IB.5min. (. 72B) MA730 

Unit mm ( inch ) 

0 - 4 

8.894Knax. 
(.35) 

0 - 8 

O.1max. 
1.028) 

f! ~:3 
is 

S - I 

Q.15millt. 
(.006) 

2 

l3 .. 
2-6max. 

(. 11) 

(1. 555) 0_ 
20.6 ¢ max. +1 '" .~~" r7(.811) 131~~ 

. . (0-

'" 0 _ 
+I~ 

i~ 
1.1 91 
(.043) 
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[tG 14.7 

1.579) 
24.4 
(. 961 ) 

i?~m)----i 

5 - 6 

1-5. 1 max...j 
I 1.201) I 

0 - 3 

1 1~~ 
i~~ 

.SN 
E­
MU: 

~ ~~-
~~0.65max 

1.026) 

5 - 3 

5 - 7 

M 0.75 1 (.028) 

~ 

0 - 4 

(TO - 66) 

1~ .O¢ . OI5 

1. ~5 ) 

31.5 ± 05( 1.24 ) 

14.7 .t o 2 
1. 579 ) 

0:;;;: 

~ 
2. 51. 098) 

1.0(.039) 

mK 

1 O± O 15 
1.039) 

3. 704> maK . 
e 14 6 ) 

m 

0 
+l 

2 . 3 .7¢ -I OI 
( 46 ) 

5 - 4 ( TO- 72 ) 

5.83 ¢ max.I.23) 
'-----' 

"9~~ 
I

'":fil 
~ ...; 

- li- --1 
0.45 ¢ 
1.018) 

0 - 1 

0.85 
(.033) 

0 .65 
(.026) 

5; max 
( .197) 

'~l 
I 

~~2. 5~ ('098) 

~ ., I ~ ~ 
A K ;g--.:.. 

5.5 

0 - 5 

LN30/ 51 

LN70 

LNIOI 

( .217) 

A(CASE ) 

K(CASE) 

C(CASE ) 

Unit: mm ( inch ) 

5 - 5 

n 
~~ 

t-- 5.75 ¢ 

l, .. 
(.03) 

, 

L 
6.58 91 
1.259) 

, 

0 - 2 

lOt 0 1 
(.039) mK 

310tPmaJl 
( 146 1 

0 - 6 

"' on 

~ 

J 

N 

-' 



0 - 7 

COLORED BAte) 
NltCATES CATHODE 

WI _ 2 

j:f7 
1.S2 . ... o l 

L (6) 

~ LN24. LN30 

~I LN53 

COLOR 
INDICATION 

0 - 11 

LN24/ 30 

LN 53 

1 - 4 ( TO- 5 ) 

Black 

Red 

rr
9.39 ¢ maX·

b 
(.37) 

t
B•50 ¢ max. 
(.335) 

~ J~ ~-

0.48 ¢ max. (. 019) 

c 
'E-. 
~~ 

.---I 

0 - 8 

3 2~ma. 

12) 

o 3D¢, 
Oil 

;tf35) 

y 

\ - 1 (TO - 18' 2 pin) 

5.83 ¢ max. 
(.23) 

1·4,( ¢)ax. I 
.189 

~ 

1 - 5 (U - 38) 

0.63 
(.025) 

1 .27 
(.05) 

1.90 
(.075) 

JL 
0. 1 
(. 004 ) 

0 - 9 

~~ nT ~~ 
~05 

oil 

1 25 .±; O IS 
05 

\ - 2 ( TO - 72 ) 
5.83 9> max.(.23) 

1~ 

-,,~:.:.;~~.;,:~,--m_ax_. J n-rr i~ 
2.54(, 10) 

I - 6 ( Plastic) 

r- ~~~r -1 

II II 
i I, I 

I I, I 

1\11 . 

-I~ 
'-3.81-

I 
!YP .. 

20' (.1 5) yO ~ : ~ f 

I 

~ 

~ 
,.; 

0 

E. 
~ 

I 

0.6 
( 

2.7max. 
----" (. 10 ) 

5max . --f -O.45max 
.025) - - (.017) 

1.1 
(.04 ) 

Uni t mm ( inch) 

0 - 10 

~ ;nL~.,L~5=f'~ ,, 0 
N 

I - 7 (Ceramic) 

~ ~O . 81 min 
6 . 6 '"0 .5 t1 ~ .0321 
~ . 26 " - ~ --
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I - 8 ( Cera mic) 

""' 

16 1~ 
0.81min 

(, 032 ) 

" i1sJ..+i 
" 4T~ 

13 

12 
11 
10 

5---<-_l-.J-" 9 

5.08max 

n,', 1. 20 ) 

~ ~ I • _L _ _ _ ~ o. _ ,c,' 
o 295 7.62 ±O.25 
±O . 085 1. 30 ) 
1. 012) 

I - 12 (Plastic) 

15.0 ± 0,3 
1.59 ) 
3 .6 ± O.2 
1-1 4 ) 

I - 16(Ceram lc ) 

28 
27 
26 
25 

Cjr--"--,~24 1 

23 :g 
~ 22 ~N 

21U"lV 
~ 20~­
~ 10r::jL------"FJI 9 l ._ 

I I 18 
12 17 

4 .7 ± 0,3 
1, 185 ) 

.,-- t""'} r:::-13 16 i 14 15 , l=rci~ 
_- ~2. 8 ±o.2 

U') x V 1. 8max' (. 11) 
~'t.~~~i 05" :;; E~ 1. 071) 

,J1==:::r1 ~~~t.1<la; if hNE'C 
15.24 _ _ \-- -
(.601 0' - IS' 

I - 9 ( Plastic ) 

N-

~~,o I I 
E -j max 0 .6 

1. 023 ) 

I - 13 (Pl astic ) 

I - 17 (Plast ic) 

~l-: 
+l 0 co 
~ 1~3 

1.55 
±o.o 3 

U~)± 02 5 1.061) 3 ,8 
3,5 
1.1 5 ) 

I - I 0 ( Plastic) 

.~I L--4----'----

m ~, 
cia -
~I ~ 

lB .0±O.3 
1.71) 

I - 14 (Pl astic) 
~ 

~ 3.3 ± 0.05 

;~ ( . 1 2~~ 75 
I,() a ( .068 ) 

. . 4° O.48 ± O.05 
:!=H~~ I .018 ) 

..L 

+l 
~;;; 
N O 

" 
" & 

0- 15 ' 

18(Ceramic) 
36 
35 
34 
33 
32 
~ 31 v 

30 , 
29 :'! 
28 ~ 
27 ~ 
26 ~ 
25 L 
24 
23 
22 
21 
20 

~ 19 
~ 

c; ~ 0 _ 

o ~ 
+l 0 

~ !;I v 
0 
6 - 0 
+l 6 
~ +l 
N 0 
0 .. 

Unit : mm ( inch ) 

I - I I (Pl astic) 

1 - 15 (Ceramic) 

0- 15' 

1 - 19 (Ceramic) 

2.6mi n. 
( .1 06 ) 



-

ro 
<Xl 

I 

I - 20 ( Ceramic ) 

1 

2 

3 

4 

5 

6 

7 

8 

H.4ma'-j 
.29 ) 

~. 15 

15 

14 1 
13 ~N 

12ci: 
11 L 
10 

9 
--'---- J': 

2.6mm 0 

.102 1 

, , ~O'I j .014 A9 0.35ma, 

: ';, E~ 

: f--7 . 52-=! \, __ ;:; 
L 

.30 
0 - 15-

I - 21 (Plastic ) 

\ 

I - 22 (P l astic ) 

l .ltyp 
(.043) 

Unit: mm ( inch ) 

I - 23 ( Plastic ) 

1 2 3 
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ICATHODE RAY TUBESI 



QUICK REFERENCE SHEET (COLOR PICTURE TUBES ) 

Screen Deflection Uni·potential Focus Lens Type Bi'potential Focus Lens Type Reinforcement 

Size 
Angle & Neck 

Diameter 
- -

( Vi sual Size) {mm} 
Method Type No. Page Type No. Page 

5' (4 . 5V) 55 ' - 20.0</> None I T 140AGB22 119 

T - Band * T 200HB22 

8' ( lV ) 
70 ' - 29.1</> 119 

Bonded Frame T 200KB22 

90 ' - 29 . 1</> Bond ed Frame I ] T 200LB22 119 

10' (9V ) 90 ' - 36 . 5</> Bond ed Fra me * T 250RB22A 119 

I 
* T 320CB22A * T 320NB22A 119 

13 ' ( 12V) 90 ' - 36.5 </> Bonded Fra me 119 
0 T 320AGB22 

* T 370ACB22 0 illT 370BRB22 119 

90 ' - 36 . 5<1> Bonded Frame 0 T 370AKB22 
119 I 14' (l 3V ) 

0 .. 370BGB22 

110' - 29 .1<1> Bonded Frame 0 .. 370AXB22 119 

* .. 420AB22 o ill .. 420AHB22 119 

90 ' - 36.5<1> Bonded Frame 0 .. 420NB22 119 
16 ' (l 5V ) 

0 .. 420ACB22 

110' - 29 . 1<1> Bonded Frame 0 .. 420XB22 119 

17' (l 6V ) 90 ' - 36 .5 </> Bonded Frame * T 440ASB22A 121 

* .. 470BYB22 121 * .. 470BXB22 

90 ' - 36.5</> Bonded Frame 0 .. 470CTB22 121 

18' ( llV ) o ill .. 470EJB22 

0 .. 470CZB22 
110' - 29 . 1</> Bonded Frame 121 e··· 470ESB22 

No ne * .. 490CHB22A 121 

19 ' (l8V ) 90 ' - 36.5<1> Bonded Fra me 

f 
* .. 490BKB22B 121 

Bonded Plate * .. 490ASB22A 121 

* .. 510ACB22A 
Non e 

* .. 510AEB22A 
90 ' - 36 . 5</> 121 

0 .. 510CEB22 
20 ' (l 9V ) Bonded Fra me 

0 ill" 510FLB22 

0 .. 5100TB22 
110' - 29 . 1</> Bonded Frame 121 0··· 510Fl!B22 

22 ' (20V ) 90' - 36.5<1> No ne 0 * .. 550EB22 121 

None .. 5600B22 121 

22 ' (2IV ) 
90'- 36 .5 </> 

P ush Through .. 5601<822 121 

110 ' - 29 . 1<1> Bonded Frame 0 .. 560EB22 121 

o : Negative guard ba nd concept with black s urr ound screen. 

* : Maintenance type. 

ill : 5 Electrode gun. 

T : Delta gun typ e (Blue gun down ) 

.. : De lt a gun t ype (Blue gun up ) 

••• : In Line gun type. 
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QUICK REFERENCE SHEET (MONOCHROME PICTURE TUBES ) 

Screen Heater: Heater: 12.0V -67mA Deflection 2.0V - 85mA 
Angle & 

Reinfo r cement 
2.8V- I07mA 12.6V- 64mA 

Size 
Neck Diameter 

Method 
(Visual Size) ( mm ) EC2: 80V - 300V Page EC2 : 100 - 130V Page EC2: 250 - 400V Page 

tl l VABP4 

1.5 " [ 1. 4V ) 36· - 13</> 
123 

None tl l VACP4 

3" (2 . 9V) 50·- 13</> None tl 85GB4 123 

4 . 5" [ 4V ) 55· - 20</> None 110CB4 123 

55· - 20</> None 140AKB4 
5" [ 4.5V ) 123 

70· - 20</> No ne tl 140FB4 

6" [5 5 V) 70· - 20 </> No ne tl 150ACB4 123 

None 230AHB4 123 
9 - (8 . 5V ) 

90· - 20</> 230ANB4 230ADB4 123 
Bonded Frame 123 

230AYB4 

10" [ 9V) 90· - 20</> T - Ba nd 

11 " [lO V: 90· - 20</> Bo nd ed Frame tl 280VB4 123 

Bonded Frame 310FDB4 123 

90· - 20</> 310GUB4 
T - Band 123 

12 " ( 12V ) 
310HCB4 

Bonded Fr a me 

11 0· - 20<1> 
T - Ba nd 

340AYB4 
T - Band 125 

90· - 20</> 340AZB4 
14" [ 13V ) 

Bo nd ed Frame 340AHB4 125 

11 0· - 20</> Bo nd ed Frame 

None 
114 · - 28 .6</> 

Bonded Frame 
16 " ( 15V l 

None 
11 0· - 20 </> 

Bonded Frame 

17" [ 16V ) 114 · - 28.6 </> Bonded Fr a me 

None 
19 " [ 18V ) 11 4· - 28.6</> 

Bo nded Frame 

No ne 
20" [ 19V ) 114 · - 28.6</> 

Bonded Fr- ame 

21" [ 20V ) 114 · - 28.6</> Bonde d Fra me 

No ne 
23 - [ 22V ) 11 0· - 28.6</> 

Bonded Frame 

tl : Maint enance type . 
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Heater: 6. 3Y - 300mA 

EC2: 60V Page EC2 : 100 - 200V Page EC2 : 300 - 500V Page 

230ARB4 123 

240MB4 123 

310CYB4 123 

310GZB4 123 

340NB4 125 

~400ADB4 125 

400CDB4 125 

440GB4 125 

~470LB4 125 

~A47"23W 125 

SOOWB4 125 

SOOXB4 125 

~520AB4 125 

~590GB4 125 

~A59-IIW 125 

Heater: 4. 2Y - 450mA Screen 

Size 

EC2 : 60V Page EC2 : 120 - 200V Page ( Vi s ual Size ; 

230AEB4 

~280UB4 

310EDB4 

~310FJB4 

310GDB4 

~ 340FB4 

~400BGB4 

~400CHB4 

440ANB4 125 

500JB4 125 

~590YB4 125 

123 

123 

123 

123 

125 

125 

125 

1. 5" ( 1.4V) 

3 ' ( 2. 9V ) 

4.5 " (4V ) 

5" (4.5V) 

S" (5. 5V ) 

9" (8 .5V ) 

10" (9V ) 

I r ( IOV ) 

12" (1 2V ) 

14" ( 13V) 

16" ( 15V) 

17" ( ISV ) 

19 " ( 18V) 

20 " ( 19V) 

21" (20V ) 

23 " (22V ) 

1 
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I COLOR PICTURE TUBES I 
Tube Constructions 2) Heating 5 ) 

Screen Dellec· Neck Overall 

I 
Tri o I Light Base 

Size Type NO.1) 
tion Gun 3) Reinlorcement 4) Dot Trans· Connec· EI II Dia. Length 

(Visual Size) Angle Type Method Pitch mission tion 

(degrees) (mm) (mm) (mm) (%) No. ( V ) (mA) 

5' (4 . 5V) 'Y140AGB22 55 20.0 BPF None 237 ± 7.0 0.44 76.0 Fig. 1 2 .8 321 

1:l 'Y200HB22 T - Band 
293 ± 7. 0 I '- 70 29.1 UPF 0.55 66 .0 Fig. 2 12 .6 192 

8' (7V) 'Y200KB22 Bonded Frame 
- - --- - -

'Y200LB22 90 29.1 BPF I Bonded Frame I 252.3 ± 7.0 ~5 66.0 13C 6 .3 1 900 r---- - - - - -
10' (9 V) 1:l 'Y250RB22A 90 36 .5 UPF Bonded Frame 305.3 ± 9. 5 0 .61 64 .5 14BH 6 . 3 900 -- - - I-- -

I ~ 
--

~~ -
-

1:l 'Y320NB22A 62 .0 14BE - I-- -

13' ( 12V) 1:l 'Y 320CB22A 90 36.5 Bonded Frame 347.3 ± 9.5 0 .61 48 .0 6.3 900 
- --- - UPF 14BH 

0 'Y320AGB22 87.0 
- - - c-- r T 

14BH I 
-

1:l 'Y370ACB22 57.0 

0 'Y370AKB22 UPF 365 .8 ± 9. 5 
- -

~ 0 'Y370BGB22 90 36.5 Bonded Frame 0 .61 6 .3 900 
14' (13V) -- - - 86 .0 

0 [i]'Y370BRB22 BPF 370.8 ± 9.5 Fig.3 

- - r--
I 0 A370AXB22 110 29.1 BPF Bonded Frame 294.5 ± 9. 5 0.61 86.0 13C 6.3 900 

-- f- --

1:l A420AB22 56 .0 - - -
0 A420NB22 UPF 397.3 ± 9.5 14BH - -- -
0 A420ACB22 90 36.5 Bonded Frame 0 . 61 

I 
6.3 900 

IS ' (1 5V ) - -- --- 86.0 

I· I 
0 [i]A420AHB22 I BPF 402.3 ± 9. 5 Fig. 3 I 

. - -- - -
I 29 . 1 I I 86.0 ] J 0 A420XB22 110 BPF Bonded Frame 314.9 ± 9. 5 I 0.61 13C 6 .3 J 900 

1) 0 : Negative gua r d band concept with black s uround screen. 

1:l : Maint enance type. 

2) Deflection method : Magnetic 

Foc using method : Electrostatic. 

119 

'Y : Delta gun type (Blue gun down ). 

A : Delta gun type (Blue gun up ). 

••• : In lin e gun type. 

[i] : 5 Electrode gun. 

140AGB22 200KB22 

Glass bulb 

3 ) Gun type 

: Increased X· r ay absorpti on. 

UPF : Uni·potential focus lens. 

BPF : Bi·potential focus lens . 

370AKB22 
370BRB22 



Maximum Ratings (Design Max.) 

I Focu s 

Eb Voltage 

EC3 0r EC 4 

( kV ) I ( V) 

9. 5- 14 . 5: 3200 
f--. -

14 - 18 - 550 - 1100 

r---
16 - 20 4300 

-
16 - 22 - 550 - 1100 

-
5200 

16 - 24 
- 550 - 1100 

16 - 24 - 550 - 1100 

19 - 24 6200 

19 - 24 5280 

I 
20 - 26 

I 
- 550 - 1100 

6700 

I 

+ 

EC 2Peak6) I 
lIi Ec2 

(V) 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

* 1000 

1000 

1000 

*1000 

I 
I 

+ 

ECI 

or 

lIi Ek 

(V) 

- 400 - 0 

- 300 - 0 

- 400 - 0 

- 400 - 0 

- 400 - 0 

- 400 - 0 

* 0- 400 

- 400 - 0 

*0 - 400 

l a total]) 

I ( p.A) 

145 -

350 

350 

500 

650 

~ 

700 

650 

650 

700 

650 

Typical Operating Conditions 

Focus I 
EC2 

ECI8) 

Eb Voltage or 
lIi Ec2 

EC30r EC4 lIi Ek 

( kV ) (V) (V) I ( V) 

12 2280 - 2700 175 - 480 5 - 40 
-

16 - 75 - 400 220 - 470 5 - 60 

-

18 3020 - 3600 110 - 250 5 - 60 

18 - 75 - 400 190 - 410 5 - 80 

3360 - 4000 200 - 520 R- 100 
-

20 
- 75 - 400 225 - 470 5 - 90 

t 

20 - 75 - 400 150 - 390 5 - 100 

-
320 - 575 

22 4580 - 5280 * 5 - 100 
* 0- 400 

22 3700- 4400 200 - 430 5 - 100 

22 - 75- 400 150 - 390 5 - 100 

320 - 575 
24 5000 - 5760 * 5 - 100 

*0 - 400 

19- 26 5700 4030 - 4800 200 - 430 _ ...... _ 1_0_00 __ - _4_00_-----10 I 650 J _ 2_4 ______ _ R- 100 

[)rawing 

Type No. 

No. 

~ TI40AGB22 
- --

2 fl: T200HB2 2 

3 T200KB22 
- -

4 T200LB22 
--

5 fl: T250RB2 2A 
--.---.; 

fl: T320NB22A 

6 fl: T320CB22A 

0 T320AGB22 
---'- -

fl: T370ACB22 
7 --

0 T370AKB22 ----
8 0 T 370BGB22 ---
7 0 rnT370BRB22 

] 0 
-----

9 A.370AXB22 

fl: A.420AB22 
10 ---

0 A.420NB22 
-

11 0 A.420ACB22 J 
12 0 rnA.420AHB22 

13 o A.420XB22 

4 ) Rei nforce ment method: The bo nded fra me type t ubes are prov ided with me t a l mount ing lugs to faci li tate mounting into t he cab inet. 

5 ) Heater voltage under standby condition: 63% of nor ma l heater voltage. 

6 ) EC2 peak In cludi ng video s ignal voltage. 

7l Ia tota l : Long term average val ue . 

8 ) E CI R: Vis ual extin ction of focus ed raster. 

5 : Visual extin c tion of focused spot. 

420NB22 
420AHB22 420XB22 
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Tube Constructions 2) Heating 5) 

Screen 
Deflec · Neck 

Size Type NO.1 ) 
tion Gun 3) Reinforcement 4) 

(Visual Size) Di a. 
Ang le Type Method 

(degrees) (mm) 

17" (16V) ~ .. 440ASB22A 90 36.5 BPF Bo nded Frame 

~.470BYB22 UPF 

~.470BXB22 

<!) .470CTB22 90 36 .5 Bonded Frame 
BPF 

18" (1 7V ) 
<!)[]].470EJB22 

<!) .470CZB22 
110 29 .1 BPF Bonded Frame 

<!) ••• 4 70ESB22 

~ .490ASB22A Bonded Plate 

19" (18V) ~ .490BKB22B 90 36.5 BPF Bonded Frame 

~ .490CHB22A No ne 

~.5 IOACB22A No ne 

~.5 IOAEB22A 

<!) .510CEB22 90 36 . 5 BPF 
Bonded Frame 

20' (19V) 
<!)[]].5 IOFLB22 

<!) .510DTB22 
110 29.1 BPF Bo nded Fra me 

<!) ... 5 I OFUB22 

22 ' (2(}V ) <!) ~ .550EB22 90 36.5 BPF None 

.560D822 No ne 
90 36 . 5 BPF 

22" (21V ) .560K822 Pus h Through 

<!) .560EB22 110 29.1 BPF Bonded Frame 

1) <!) : Negativ e guard band concept with black surround screen . 2) 

~ .. 
• 
[]] 

: Maintenance type. 

: De lt a gun t ype (Bl ue gun down ). 

: Delta gun .type (Blue gun up ) 

: In line gun t ype. 

: 5 E lec trode gun . 

470CTB22 
470EJB22 

3) 

Overall Trio Light Base 

Dot Tr ans · Co nnec· Ef If 
Length 

Pi tc h mission t ion 

(mm) (mm) (%) No. (V) ( rnA ) 

414 . 6 ± 9.5 I 0.71 58.5 14 BE 6.3 900 

66 .5 14BH 

425.1 ± 9.5 54.5 
14BE 

0.70 6.3 900 

85.5 
430.l±9.5 Fig. 3 

335. 6 ± 9. 5 0.61 85.5 13C 6.3 900 

HO.74 328.6 ± 9.5 VO.95 85 .5 Fig.4 6.3 900 

451. 4 ± 9. 5 48.5 

446.5 ± 9. 5 0.61 14BE 6.3 900 
55.0 

446.5 ± 9.5 

53.5 
453.7 ± 9. 5 14BE 

0.61 6.3 900 

85.0 
458.7 ± 9.5 Fig.3 

357.2 ± 9.5 0.61 85.0 13C 6.3 900 

HO.77 350.2 ± 9 . 5 VI.06 85.0 F ig.4 6.3 900 

475.9 ± 9.5 0.64 85.0 14BE 6.3 900 

472.2 ± 9.5 0 .68 52.0 14BE 6.3 900 

380 . 2 ± 9.5 0 . 69 85.0 13C 6 .3 900 

Deflec ti on method : Magnetic. 

Focusing method : Electrostatic. 

Glass bulb : In creased X·ray absorption. 

Gun t ype UPF: Uni ' pot enti al fo c us lens. 

BPF: Bi'po t enti al focus lens. 

470CZB22 



Max imum Ratings ( Design Max. ) Typical Operating Conditions 

Focus EC I Focus EC I8 ) 
Drawing 

EC 2Peak 6) la total?) EC 2 Type No. Eb Voltage or Eb Voltage or 

EC 30r EC 4 
lIEEc l 

lIEEk EC) or EC4 lIEEc i No . lIEEk 

( kV) (V) (V) (pA) (kV) ( V) (V ) (V) 

20 - 26 5700 1000 - 400 - 0 700 24 4030 - 4800 200 - 520 R- 100 14 * T440ASB22 
- -

20 - 26 550 - 1100 24 - 75 - 400 150 - 390 R- 105 * .470BYB22 
700 - - - --

1000 - 400 - 0 * .470BXB22 
6000 4200 - 5000 200 - 520 R- 100 - -- -

15 0 .470CTB22 
20 - 27 .5 25 -- -- -

1000 750 430 - 760 
7000 *0 - 400 5200 - 6000 lIES - 130 01]].470EJB22 

*1006 *0 - 400 
- -

19 - 26 5700 1000 - 400 - 0 750 24 4020 - 4800- 200 - 430 R- 100 16 0 .470CZB22 
- - ---

20 - 27 7000 1000 - 400 - 0 720 25 5200 - 6050 345 - 760 lIES - IOO 17 o "'470ESB22 
- r-- - -

18 * .490ASB22A 
I- - -

20 - 27.5 6000 1000 - 400 - 0 750 25 4200 - 5000 200 - 520 R- IOO 19 * .490BKB22B 
I-- - - --

20 * .490CHB22A 
t 

r 
~ 

21 * .SI OACB22A 
- - -.-

6000 1000 - 400 - 0 4200 - 5000 200 - 520 R- 100 * .S I OAEB22A 
---

20 - 27.5 750 25 0 .SIOCEB22 
~ 22 - ----

1000 430 - 760 
7000 lIE 0 - 400 5200 - 6000 lIES - 130 0 1]].SIOFLB22 

* 1000 *0 - 400 

I 
- ---

19 - 26 5700 1000 - 400 - 0 750 24 4020 - 4800 200 - 430 R- IOO 23 0 .S100TB22 
--

20 - 27 7000 1000 - 400 - 0 720 25 5200 - 6050 345 - 760 lIES - 100 24 0 "'SIOFUB22 

I 
- ---

20 - 27.5 6000 1000 - 400 - 0 1000 25 4200 - 5000 200 - 520 R- 100 25 0 * .SSOEB22 
r---- -

26 .5600B22 
20 - 27.5 6000 1000 - 400 - 0 1000 25 4200 - 5000 200 - 520 R- IOO -

27 .S60KB22 . - . 
20 - 27.5 6000 1000 - 400 - 0 1000 25 4200 - 5000 200 - 430 S - IOO 28 0 .S60EB22 

4 ) Reinforceme nt Method: T he bo nded frame t ype t ubes are prov ided wit h me t al moun t ing lugs t o facilitate mo unting into t he 

cab inet. 

5 ) Heater voltage under standby condition: 63% of normal heater voltage. 

6 ) EC2 peak : I ncl uding video signa l vo l tage. 

7) Ia total : Long term average value. 

8 ) EC2 R : Visua l extinction of focused raster . 

S : Visual extinction of focused spot. 

510DTB22 560EB22 
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I MONOCHROME PICTURE TUBES I 

Screen 
Size 

( Visual Size) 

Type No. 1) 

* . I VABP4 
1.5" (1.4 V) I-------t 

Defl ec· 
tio n 

Angle 
(degrees) 

36 

Neck 

Dia. 

(mm) 

13. 0 

Tube Constructions 2) 

Gun 3) 

Ty pe 

Reinforcement4) 

Method 

UPF 
1------1 None 

Overall 
L ength 

( mm) 

118max. 
* . I VACP4 BPF 

I----.......,~ --- -+----+------+----1----- __ ,-I -

Light 
Trans· 
mission 

(%) 

88 

Base 
Co nn ec· 

tion 
No. 

Fig. 6 

Fig. 5 

Heating 5) 

Ef If 

( v ) ( rnA) 

2.0 85 

2.0 85 

S" (2. 9V) * .85GB4_+ __ 5_0_-+ __ 13_._0_+-_U_P_F_+N-o-n-e I 147m~ Fig.6 2.8 107 

4.5"(4V) IIOCB4 55 20 . 0 TPF None 177max. i 80 7GT 12.6 64 
1-----'.........,1----- -----+---+----1-----11----+-----1 

55 I 20.0 TPF ~ 1 202max. 1 70 7GT 12 .6 64 140AKB4 
:::.........J . I ,---
7700 ~1--2-0-.0-~-TPF ~ne ______ ~ __ 16_3_m_a_x_.~-8-0--+--7-G-T-+_-l-2-.6-+---6-4--~ 

. 20 .0 : TP~None 1~4max. I 70 I 7GT 12 .6 64 

5" (5V) f-
* 140 FB4 

t---- ---t--- - ~ 

6" (5.5V) * 150ACB4 
-I-- -- I--

9" (8.5V) 

10" (9V) 

I I " (l OV ) 

c- --

12" (l2 V) 

• 230ADB4 

• 230AHB4 
- - -

• 230AEB4 
t- -- - 90 

• 230ARB4 
- -
• 230ANB4 
- - -
• 230AYB4 

f-'- --- f----
240MB4 90 

t---- -
* 2 80UB4 
~--- -- 90 

* 280VB4 
I-- - -- f- -

3 10FDB4 
- - - --

310HCB4 90 
-

310GUB4 
- - I---

310GZB4 
f- - ---

3 10 CYB4 
- -

310EDB4 110 
J-------

3 10GDB4 

* 3 10FJB4 

1) • : Ultra·r ec tangular Tube . 

* : Maintenance typ e. 

2) Defle ction method : Magneti c. 

Focusing method : Electrostatic. 

20.0 

20.0 

20.0 

20 .0 

20.0 

3) Gun type TPF : Tri-potential focus lens. 

UPF : Uni-potential focus lens. 

BPF : Bi-potential focus le ns . 

IIOCB4 

Bonded Frame 
TPF 199max. 53 . 5 7GT 

None 

UPF Bonded Frame 220max. 53.5 I 7GR I-

r UPF T - Band 221max. 
'----

53 . 5 

49 .5 r UPF Bonded Frame 250max. 

1 Bonded Frame 1231. 4max. I TPF 49 . 5 

r:::dFum

• ~ 2SO ... j 
T - Band 

49.5 

UPF 49 .5 

I Bonded Frame 
242max. 

I T - Band l ! 
UPF 

140AKB4 

7GR 
-

7GR 

7GT 

7GR 

-- -

7GR 

150ACB4 

12.6 

4, 2 

6.3 

12 .6 

12.0 

6.3 

4. 2 

12.6 

12.6 

12 .0 

6.3 

64 

-
450 

j- 300 _ 

64 
--

67 - -
300 

r-- -
450 

64 
-

64 

-
67 
-

300 

450 



Maximum Ratings (Design Max.) Typical Operating Conditions (Cathode Drive) 
Drawi n@ 

Focus Voltage Focus Voltage Type No. 

Eb EC 30r EC4 EC 2 Ek Eb EC30r ECA EC 2 Ek 6) No. 

(kV ) 01 ) I 01 ) 01 ) (kV) I 01 ) I 01 ) 01) 
4. 0 - 6.0 - 50 - 100 70 - 100 0 - 80 5 0- 80 

I 
80 8- 25 * . 1 VABP4 

- -

j 

29 I--- -
4. 0 - 6. 0 - 70 - 100 0 - 80 5 400 - 580 

I 
120 13 - 47 * .I VACP4 

- -
5. 0 - 7.5 - 550 - 1100 150 - 450 0 - 100 6 0- 200 300 22 - 42 30 * e85GB4 

r I -
5.5 - 7.5 - 550 - 1100 ] 250 - 440 0 - 125 I 6 0- 300 300 1 12 - 30 31 I IOCB4 

- t 
7- 10 - 550 - 1100 250 - 550 0 - 125 8 0- 400 400 21 - 41 32 140AKB4 

---
1250- 440 0 - 125f 

+ -
6- 10 - 550 - 1100 8 I 0- 300 I 300 j 14 - 32 33 * 140FB4 

+ 
5.5 - 7.5 - 550 - 1100 250 - 550 0 - 125 6 0- 400 400 21 - 41 34 * 150ACB4 

r t 
36 e230ADB4 

7 - 13 - 550 - 1100 250 - 550 0- 125 I 10 0 - 400 400 21 - 41 
35 • 230AHB4 

+ - - - -
I e230AEB4 

i---
e230ARB4 

7 - 13 - 550 - 1100 80 - 250 0 - 154 10 0- 400 120 31 - 51 36 1---' 
e230ANB4 -

1 e230AYB4 
- + 

14;;--l 7- 13 - 550 - 1100 100 - 250 0- 154 10 0- 400 31 - 51 37 240MB4 
-

I 
+ 1- --

9- 14 - 550 - 11 00 80 - 250 0- 154 11 0- 400 120 31 - 51 * 280UB4 
I 38 I---

9- 14 - 550 - 1100 250 - 550 0-125 11 0 - 400 400 21 - 41 * 280VB4 
I 

39 310FDB4 
80 - 250 0- 154 0 - 400 120 31 - 51 

9- 16 - 550 - 1100 L 12 3 10HCB4 
--- - - 40 

I 60 - 130 - 2- + 250 - 130 - + 170 I 110 48 - 74 3 10GUB4 

t -- -----;-

42 3 10GZB4 
- f--

310CYB4 
9- 14 - 550 - 1100 80 - 250 0- 154 11 0 - 400 120 31- 51 41 

310EDB4 

3 10GDB4 
-- + 

1 
42 

9- 16 - 550 - 11 00 I 150 - 400 I 0- 154 11 1 0 - 400 200 35 - 55 * 310F.JB4 

4 ) Reinforcement method: The bonded frame type t ubes are provided with metal mounti ng lugs to facilitate mounting into the 

cabinet. 

5 ) Heater Voltage under standby condition: 63% of normal heater voltage. 

6 ) Ek : Visual extinction of focused raster . 

230ADB4 
310GUB4 
310HCB4 310FDB4 
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Screen 
Tube Constructions 2) Heating 5 ) 

Size Type No. 1) 
I Gun 3) IReinforeement3) I Deflee· I Neek Overall Light Base 

(Visual Size) tion Dia . Type Method Length 

I 
Trans · Con ne e· Ef If 

Angle I mi ssion tion 
(degrees) ( mm) I (mm) (%) No. (V) ( mA) 

• 340AHB4 Bonded Frame 12.6 64 
---- .- - f--- -

• 340AZB4 90 20 UPF 287max. 48 7GR 
T - Band 

I 
12.0 67 

14" (l3V) .340AYB4 ---J- I r- - .-
1:/: • 340FB4 4.2 450 

110 20 UPF Bonded Frame 249max. 48 7GR - --t--
• 340NB4 6.3 300 

-I- -- -- '---- - -
1:/: 400ADB4 I No ne 265 ± 7 
f- - 114 28.6 UPF I --I 49.5 8HR 6.3 300 

400CDB4 Bonded Frame 265 ± 7 
16" ( 15V) r-- --- -

1:/: 400BGB4 None 
110 20 UPF 284.3max . 49.5 7GR 4.2 450 

1:/: 400CHB4 Bonded Frame 
- + 

• 440ANB4 4.2 450 
17" (l6V) - - 114 28.6 UPF Bond ed Fra me 284 ± 7 46.0 8HR 

• 440GB4 6.3 300 
- t 

1:/: A47-23W f Bo nd ed Fra me 
19 " (l8V) - -- 114 28 .6 UPF "I 289 ± 7 44 .5 8HR 6.3 300 

1:/: 470LB4 No ne --- - -
.500WB4 None 

- 6.3 300 
20 " (l9V) .500XB4 114 28.6 UPF 311 ± 7 44 .0 8HR 

- - Bonded Frame 
.500')B4 4.2 450 

- --
21 " (20V ) 1:/: 520AB4 114 28.6 UPF Bonded Frame 321. 3 ± 7 42.5 8HR 6 , 3 300 
- - - - ~ --

1:/: 590GB4 No ne 
- - 6.3 300 

23 " (22V ) 1:/: A59-11W 110 28.6 UPF 358 ± 8 41.0 8HR 
- --- Bond ed Fra me 

1:l 590YB4 1 ~ 
4.2 450 

1) • : Ultra-rectangular tube. 

1:/: : Maint enance type. 

2 ) Deflection method : Magnetic. 

Foc us ing method : E lec trosta ti c. 

3 ) Gun type UPF: Uni-potential foc us lens. 

340AYB4 400CDB4 440GB4 
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Maxi mum Ratings ( Design Max.) Typical Operating Conditions (Cathode Driv e) 
Drawing 

Focus Voltage Focus Voltage Type No. 

Eb EC 30r EC4 E'C2 Ek Eb EC 3 or EC 4 EC 2 Ek 6) No . 

( kV) (V) (V) (V) ( kV ) ( V) ( V) ( V) 

43 e340AHB4 
80 - 250 0- 154 0- 400 120 31 - 51 

9- 16 - 550 - 1100 12 44 e340AZB4 

60 - 130 0 - 250 - 130 - + 170 110 48 - 74 45 e340AYB4 

-t:l e340FB4 
9- 16 - 550 - 1100 80 - 250 0- 154 12 0- 400 120 31 - 51 46 

e340NB4 

47 -t:l 400ADB4 
9- 16 - 550 - 1100 300 - 600 0- 165 12 0- 400 400 36 - 66 

48 400CDB4 

49 -t:l 400BGB4 
9- 16 - 550 - 1100 80 - 250 0- 154 12 0- 400 120 31 - 51 

50 -t:l 4 00CHB4 

e440ANB4 
11 - 20 - 550 - 1100 40 - 80 0 - 154 16 0 - 400 60 34 - 58 51 

e440GB4 

52 -t:l A47-23W 
11 - 20 - 550 - 1100 300 - 600 0- 165 16 0- 400 400 36 - 66 

53 -t:l 470 LB4 

54 eSOOWB4 

11 - 20 - 550 - 1100 40 - 80 0- 154 16 0- 400 60 34 - 58 eSOOXB4 
55 

eSOOJB4 

11 - 20 - 550 - 1100 40 - 80 0- 154 16 0- 400 60 34 - 58 56 -t:l S20AB4 

57 -t:l S90GB4 
11 - 20 - 550 - 1100 300 - 600 0- 165 18 0- 400 500 45 - 79 

-t:l A59 -IIW 
58 

11 - 22 - 550 - 1100 40 - 80 0- 154 18 0- 400 60 34 - 58 -t:l S90YB4 

4 ) Rei nforcement method: The bo nded frame type tubes a r e provided with meta l mount ing lugs to facil i tate mounting into the 

cabinet. 

5) Heater Voltage under sta ndby condition: 63% of norma l heater vo l tage. 

6 ) Ek : Visual ext io n of focused raster. 

500XB4 A59- I I W 
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I INSTRUMENT CATHODE RAY TUBES I 

1) 

Screen 

Size 

R 

Frequ· 

ency 

Range 

( MHz) 

Type No.2) 

40GB 1 

Outside 

Face 

Dimension 

( mm ) 

Tube Constructions 3) Optical Data 

Overall Post· Side Neck In ternal Metal Phospor 4) 

Length acceleration Contact Dia. Graticule back 

(mm max .) Pin (mm) Color Persistence 

~ ls 
3" ' R 

400B31 - 5 --

37", 120 - - 37 - - Green Medium s hort 
-----4------+----

36 X 29 180 + - - 20 0 - Green Medi um s hort -= 7-6-"'----t-r-
287 

- - 35--+-------+------+-G-r-e-en-i---M-e-d-i u-m--s-h-or- t---f - 5 75AJBI 

- 10 3BKP31 76 .8", 296 Helical - I 51 - - Green I Medium short 
t-- --;-- --~---------+----~-- ---------
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4" 

-

5" 

R - 15 1000B31 100", 348 S can mag. - 5~ 0 0 Gr een I Medium short 

329 . 5 I Scan m_a..:g_. f--------1r---5~ J __ O __ I ---+ ___ O __ -+-_G_r_e~en~~~~~M~e~d~iu~m~~s~h~o_r-t~~: r--+-:- 30- 120AOB31 -- - 97 . 5 X 85 . 5 
5 f-- --- -- -- ------1 

395 Scan mag. 0 51 0 0 Green I Medium short - 50 I 100B31 98 X 75 
-r- - ---4 

R 

- 5 130ACB31 133", 
f-- - -

130AWB31 133", 

375 

335 

r-- r-----
35 -

r - ~ 

51 -
-

- 10 -(:{ 130QB31 133", 388 Helical - 51 
----- - -- r - - -

- Gr een I Medium short __ 

- Green t--r:Iedium shor t 
-r------+ 

- Gr een Medium short 

-(:{ 130AGB31 133", 418 ~elic a l - 51 - 0 Gr een Medium short 

- 100 130AVB31 133", J 460 Scan mag.J 0 T 51 0 0 -- Gr een Medium short -
f--+-- r-- -- ~ -+----- --

- 50 '" : :~:::: I - iii :::: :::::4::: :::1 ~ ~r--:-~--+--~----r---~---+-~-:-:-::---1r--:-:-:-: :-:--:-~-:-::---i 
5 

140AMB31 ~ ~ 7.5 X 97. 5G 13 . 5 Scan mag. O -+-1 __ 55_11 __ + __ 0 ___ t-__ O __ ---II--G_re_en +-_M __ e_di_u_m __ s_ho_r_t _ 

140ARB31A 117.5 X 97 .5 41 3.5 Scan mag. 0 51 0 0 Gr een Medium short 

I 
-=100 I4oRB31 A 118 X 86 460 ~can mag . .l 0 -t---5-1--+---0---+--0-----II--G-re- e-n-+--M--e-di-u-m--s-ho- r-t----t 

- l- -- I - 250 140UB31 A 118 X 86 460 Scan mag. 0 51 0 0 Green Medium s hort 
----~--~~--~----~--~--~~--~--------~ 

1) R: Round, s : Square 2) -(:{ : Maint enanc e t ype 

3) Deflection method : Electro'static, Focusing method : Electro· static. 

40GB 1 400B31 l30AWB3l 



Absolute Max. Ratings 

V PDA Vaeeel 

(V) 

5000 

6600 

11000 

13000 

8000 

8800 

16500 

12500 

12500 

12500 

16500 

19000 

19000 

(V ) 

1500 

2500 

2500 

1600 

2200 

2200 

2200 

2500 

2200 

2500 

3300 

2500 

2200 

2200 

2200 

2200 

2500 

2500 

Vloe 

(V) 

1200 

1000 

1000 

1000 

2200 

2200 

2200 

1000 

2200 

1500 

1650 

2500 

2200 

2200 

2200 

2200 

2500 

2500 

Typical Operating Conditions 5) 

V'PDA Vaeeel Vloe - Veul·off 

Deflection 
Factor 
(V / cm) 

(V) 

4000 

6000 

10000 

10000 

( V) 

800 

(V) 

170 

( V) 

10- 26 

y 

68 .0 

1500 440 - 530 26 - 58 15.0 

1500 257 - 387 42.5 - 67.5 18 .7 

1000 35 - 165 30 - 60 

1500 255 - 345 18- 54 

1500 380 - 480 30 - 70 

1500 450 - 550 23 - 68 

12 . 2 

5 .85 

6.3 

4.55 

1500 257 - 387 42 .5- 67.5 12.5 

2000 220 - 370 25 - 66 12.9 

2000 500/ 2000 270 - 360 45 - 75 4 . 3 

8.5 

2.9 

4000 

15000 

10000 

10000 

10000 

15000 

18000 

18000 

1000 250 - 350 45 - 75 

1500 375 - 625 40 - 90 

1500 450 - 550 23 - 68 

1500 450 - 550 23 - 68 

1500 450 - 550 23 - 68 

1800 540 - 660 32 - 79 

2200 550 - 920 64 - 143 

2200 550 - 920 64 - 143 

4. 25 

4.25 

4 . 25 

6.00 

4. 25 

4. 25 

x 

68 .0 

23 .0 

27.2 

35.7 

18 .8 

13 .5 

17 .0 

16 .0 

28.5 

10.0 

18.0 

10 .95 

15.5 

15.5 

15.5 

18.5 

16 . 1 

16 . 1 

Min. Useful 
Scanninl! Area 

(mm) 

y 

30 

18 

57 

45 

60 

64 

48 

100 

80 

70 

80 

60 

80 

80 

80 

80 

60 

60 

x 

30 

27 

68 

60 

75 

80 

80 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Line 6) 

Width 

0. 27 

0. 24 

0.20 

0. 30 

0 .32 

0. 25 

0. 30 

0. 30 

o 28 

0. 35 

0.35 

0. 30 

0. 30 

0.30 

0 .30 

0. 23 

0. 22 

0. 22 

No. 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

Type No. 

40GB I 

400B3 1 

75A-.JB I 

3BKP3 1 

1000831 

I 20AOB3 I 

1I00B31 

130ACB3 1 

I 30AWB3 I 

* 130QB3 1 

* 130AGB3 1 

69 130AVB31 

70 * 140VB3 1 

140AEB3 1 
71 

72 

73 

74 

140AMB31A 

140ARB3 1A 

140RB3 1A 

140UB3 1A 

4 ) Ot her phosphors are ava il able . 5) Heat ing: Indirect heati ng Vf=6.3V If = 0. 3A (40D831 : Vf = 2.8V, If = 0. 107A) 

6 ) Measured wit h shri nking r aster met hod in t he center of the screen at a screen current 10p A. 

1I00B31 140ARB31A 140UB3 1A 

128 



-
HI'GH SPEED READING/PRINTING TUBES (FIBER OPTICS TYPE) 

Tube Constructions Optical Data 

Min. Useful Deflection Focu s ing Overall Ne ck phosphor 1) Light 
Type No. 

Fiber Optics Trans· 
Method Length Dia. 

Face mission 
Screen A rea Angle Method 

Color Persistence of Fiber 
(mm X mm) (deg. ) (mm) (mm) (%) 

75ANBII Flat 54 X 40 50 mag. sta. 140 .5 ± 9.5 20 Blue Medium Short 55 

250JB I I mag. 515 ± 10 
F lat 175 X 3 50 mag. 36.5 Blue Medjum Short 64 

250UB I I sta. 40l.5 ± 10 

250WBII mag. 522.5 ± 10 
Flat 210 x 9.6 55 mag. 36.5 Blue Medium Short 60 

250VBII sta. 417 ± 10 

250YB48 175 x 3 50 513± 10 Yellowish 
Pr ism mag . mag . 36.5 Green 

Short 
250ZB48 2l0 X 3 55 526 . 5 ± 1O 

I ) Oth e r phosphors are avai lab le . 2 ) Heating: Indirect heating Vf = 6.3V, If = O.3A 

75ANB I I 250WBI I 
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Absolute Maximum Ratings Typical Operating Conditions 2) 

Ma x. 3) line 4) Drawing 
Screen 

V,a Vltoe VC2 Va Vloe ve2 An ode - V cut· off Width 
Type No. 

Loading 
Current No. 

(ave.) (Peak ) (ave .) 

(V) ( V) ( V) ( mW/ cm2
) I (V) ( V) ( V) (p.A ) ( V) ( mm ) 

15000 1100 550 12000 0- 400 400 20 - 40 0.120 75 7 5ANB I I 

18000 650 11 15000 250 100 53 - 82 0 . 065 76 250...lB I I 

18000 4800 650 11 15000 2800 - 4000 300 100 38 - 68 0 . 090 77 250UBI I 

18000 650 11 15000 250 100 53 - 82 0 . 065 78 250WB I I 

18000 4800 650 II 15000 2800 - 4000 300 100 38 - 68 0 . 090 79 250VB I I 

80 250YB48 
18000 650 11 15000 250 100 53 - 82 0 . 065 

81 250ZB48 

3 ) To pr event the ca thode fr om damage by over loading, anode current s hould no t exceed th e s peci fi ed valu e. 

4 ) Measured with shrinking ra s t e r method in the center of th e screen at a beam current 5p.A (75ANBll : 50p.A). 

250VB I I 250YB48 
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I HIGH RESOLUTION DISPLAY TUBES 
MONOCHROME TUBES 

Tube Constructions 
Screen 

Deflection I Neck I I Screen Gun Reinforcement 
Size Type No. Dia. 

I 
(Visual Size) Angle Type Method Curvature 

(deg. ) 

1.5' (I.4V) 40CB4 36 

3' (2. 9V) 85HB4 50 

7' (6V) M17-141W 70 
t---- -

9' (8. SV) 230BAB39 90 

14' (13V) I 340BAB39 90 

1 ) Ot her phosphors are available. 

2) Deflection method : Magnetic 

Focusing method : Electrostatic 

I 
(mm) ( mm ) 

13 BPF - F lat 

13 BPF - 1500 

28 .6 UPF Bonded Faceplate Flat 

28.6 UPF Bonded Frame 686 

28.6 UPF T - band 770 

COLOR TUBES (Three gun shadow mask type ) 

Tube Constructions 

Screen t--

Deflection Neck Reinforcement Sc reen Overall 

1 

Base 

Overall Light Base 

Trans · Connec· 
Length 

mission tion 

(mm) (%) I No. 

114max. 
I 

79 -

147max. 75 -

232 ± 8 80 8HR 

245.5 ± 8 53 .5 8HR 

310 . 5 ± 8 48 8HR 

Optical D ata 

Trio 
Size Type No. Connec· Dot 

Light 
Trans· 

(Visua l Size) Angle Dia. Method Curvature Length Array 
tion Pitch misso n 

(deg.) (mm) (mm) (mm) No. (mm) (%) 

S' ( 4. SV) 140AUB22 55 20.0 Non-ref l ection Flat 242 ± 9 Fig. 1 0 .27 112,00 
--- Bo nd e d Facepl ate - o 76 

14' ( 13V 0) 0370BUB22 90 36.5 Bonded Frame 575 365.8 ± 9. 5 14BE 0.31 690,00 o 86 

16' ( ISV ) 0420A.JB22 90 36 . 5 Bonded Frame 653 397.3 ± 9.5 14BE 0.31 910,0 00 86 
-

22' ( 20V ) 0550FB22 90 36.5 Bonded Frame 776 475.9 ± 9.5 14BE 0.31 1, 900,0 00 85 -
1) Phoshor : Red, Green & Blue, Other phosphors are availabl e. 

2) o : Negative guard hand concept wit h black s urround screen. 

3) Deflection method: Magnetic. 

Focusing method : Electrostatic. 

Focus lens : Bipotential. . 

40CB4 230BAB39 340BAB39 

131 

-



Heating Maximum Ratings Typical Operating Conditions 

EC3 

EI II Eb or EC4 EC2 Eb EC3 or EC4 EC2 ECI 

(V) ( rnA) ( kV ) (V) ( V) (kV) ( V) ( V) (V) 
"--

2. 8 107 6 750 150 5 400 - 580 120 - 13-- 43 

2. 8 107 7. 5 850 450 6 510 - 690 300 - 18-- 57 

6. 3 300 1 8 1000 800 16 0 - 400 600 - 40 - - 90 , 
6 . 3 300 1 8 1000 800 16 0 - 400 600 - 37 - - 87 

-
6. 3 300 I 1 8 1000 800 16 0 - 400 600 - 37 - - 87 

roo--

Heating Maximum Ratings Typical Operating Conditions 

4 ) 

EI II Eb EC3 la Eb EC3 E:2 

(V) ( rnA ) (kV) (V) (/lA) (kV) (V ) (V) 

2 . 8 321 14.5 3200 145 <D 12 2280- 2700 I 170- 480 

6 .3 900 27 . 5 6000 500 @ 25 4200- 5000 700- 1400 

6.3 900 27.5 6000 500 @ 25 4200- 5000 700- 1400 
-

6.3 900 27.5 6000 750 <D 25 4200- 5000 650- 1450 

4) Ia CD: Total anode current (long term avarage value) 

® : Peak anode current for each gun (duty factor under 25 %) 

5) Reso lution CD: Number of lines. 

® : Displayable number of characters in horizontal width. 

ECI 

or 3*Ek 

(V) 

- 40 

3*55 

3*55 , 
3*75 

Resolution 

(lines) 

500 

700 

1200 

1700 

1800 

5 ) 

Resolution 

350 <D 

80@ 

90 @ 

150@ 

140AUB22 370BUB22 550FB22 

Drawing 

Type No. 

No. 

-I 82 40CB4 

83 85HB4 

84 M17-141W -
85 230BAB39 

86 340BAB39 

Drawing 

Type No. 

No. 

87 140AUB22 

88 0370BUB22 
- - - - -

89 0420AJB22 
. 

90 0550FB22 
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OUTLINE DRAWINGS 

(1) 140AGB22. 

(3) 200KB22 

Bas. (BI2 - 262) 

145.3mm 

133 

(COLOR PICTURE TUBES) 

(2) 200HB22 

Base 
.------cr%r~ {B12-262 ) 

(4) 200LB22 

145.3min. 
(5.721) 

Bas. (BI2 - 262 ) 

Unit mm (inch) 

Reference line 
-,1'--'--'" External conductive 

coating 

;j 

~---t--r-----T~--'~ 

145.3min. 



w 
~ 

245.8nom. 
19. 6771 

226.0m;n. 
18. 8ge) 

255.0max. 
(10.039) 

245.8norn 
~(9.6771-

210.6mln. 
(8.291 )-

. -=---- '1--.- ---.\" .\ ~"' , i ,,\,~V,"i 
I ~¢~ ! 
'i L¥ i 
i ~~/\~~ ! 

.~ \ a 

226.0rmn. 
(8.8981 

~-~j 

255.1rnax. 
-110.0391-

r:; (j)365.8 ± 9.5 
CV 370.8 ± 9.5 

200. 5±4.8 n n m 
(7.894±0.189) -1 g g ~ 

125max. . g. ~ r~ 
(0.984)1 H 3Omm

. ., ~ '~ 
~~~---'-I -,..- ,~lIr;' 1i.18 1 L-- ~-

~~ 
~~ 
-~ 

1-----
365.8±9.5 

' 14.402±0.375) 

100.5±4.8 J r 17. 894±O.I89i l 

="l!l 
~V1 
!t ~ 
~01 

25m., . ~ 1 13O""n. 10.9841 , 1 11.181) 
l·-~Ir,""-rlI-L < 

§~! 
55; 
~~~ 

~ 

I 
~~ ;~ 
~@ ~IS . 
I ~ ~~ - - 72±4.8 " 

60.0 " 12.835±0.1891 
(2.362 ). 77 .5,na)( 

. 13.051 ' 

~ 
ro 

~ 

1 

N 

~ 

3 
<§8 
ww 
...,J...,J 
00 
OJ» 
;un 
OJ OJ 
1\)1\) 
1\)J'l 

W 
...,J 
o 
» 
" OJ 
I\) 
I\) 

§ 
W 
...,J 
o 
OJ 
Gl 
OJ 
I\) 
I\) 

~t:j 
~~ 

222 
(8.740) 

199.0min. 
(7.837) 

'290mm. 
(8 .228) 

238max. 
19.370) 

305.3± 9.5 
I-~~~- (l2.0'9 ± 0.375 ) 

140.3±5.0 1 
5.523±0.197)· -0 

50± 5 s~ 
~k-t'.i.-';·1';Q \~ ( 1.968±O.197;~ 

347.3±9.5 

§ 
I\) 
(11 

o 
;v 
OJ 
I\) 
II> 
» 

§ 
W 
I\) 
0 
2 
OJ 
I\) 
I\) 
}> 

W 
I\) 
0 
n 
OJ 
I\) 
I\) 
» 

w 
II> 
0 
» 
G'l 
ID 
II> 
II> 

C 
:;) 
;;: 

3 
3 

5 
(") 
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(9) 370AXB22 

(I I) 420ACB22 

135 

280.8min. 

313.8nom. 

Base ( BI2-262) 

Unit mm (inch) 

(10) 420AB22. 420NB22 

-.------------.rlt~ (~~~~246) 

322.1mm. 
(12.681 1 

1-----iI(I~BOOBT·---....j 

(12) 420AHB22 



(13) 420XB22 

~ 
a 

E 

~ 
~ 

N 

'" ai 

C 

~ 
~ 

External 
conductive 
coatln 

Bas. IBI2-262) 

338.5mm.(13.327 1 
368.5malt.(14 .508 ) 

---T-------
Blue ~un 

355.8nom: (14 .008 ) 

(15) CD 470BXB22, 470BYB22, 470CTB22 
@ 470EJB22 

-.-----------,.1..---- 80'.(8 12-246 ) 

External 
conductive 
coating. 

36.5 ¢ ±1.6 
(1.438± 0.063) 

Cavity cap. 
(JI-21 ) 

-.------'<- -...-+~'-' 
"ne.",~ 

382.5mln. 
( 1 5 . 05~) 

416.0max. 
(i6.378) 

364.2min. 
(1 4.340) 

4g~.~~T 

tI~ 
~~ 
~ 

Unit mm ( inch) 

(14) 440ASB22 

(1 6) 470CZB22 

r- 2oo 
I 17.B74 ) Base (812-262) 

136 



(17) 470ESB22 

Baso( BI2- 262) 

(1 9) 490BKB22B 

137 

(1 8) 490ASB22A 

Unit mm (inch ) 

I ioe. 

:~ 
tJ+l 

f-~;:--~§~ 

on 
NN 

~~ 
~~~~--t---~==~~---=~----+--L~~ 

431. 2±2. 4 !:J . 
(16.976± O.093) 

(20) 490CHB22A 

'-t~=-t+-\----:t~ ------, ~~ 
~~ 

f------1~----~:§~ 



(21) 51 OACB22A 

(23) 5 IODTB22 

1 Extemal 29.1 ¢ +1.5 
conductive -0.7 

).. co.ting' (1 146+0.059) 
I.O~ 'i ' -0.028 

254 

eric _ "'"": 

tJ~:~ :~ . .L~~ __ ¥ 
~ ~;t!~ ~~ ~~~ __ -+ __ ~~~:;:::::i 
~~~ ~'"F'------4--------==r 

404.4min. 
(15.922) 

1o----(1~% ) 

~ ~ 510AEB22A. 510CEB22 
® 510FLB22 

404.4min. 
(15.922) 

f-----(l4.;'~·3~)----I 

(24) 5 I OFUB22 

Unit mm (inch) 

'F'-----'----'-::::r g ~ 

404.4min. 
(15.922) 
435.2 

- 117.133 ) 

~g 
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(25) 550E822 

(27) 560KB22 

II 

139 

- Bas e ( B! 2 - 24 6 ) 

496max. 

447m.n. 
476.5 -

(JI - 21) 

(26) 5600822 

(28) 560E822 

Cavity cap 
(Jl - 21 ) 

Base (BI 2- 246 ) 

1--- --447.Omin·_
1 

I 
r----

Bas e ( 912 - 262 ) 

- 463.5mln.-- 'I 
494.5ma>. . -----I. 

1-----445 4mon. -------II 
1----.476.5nom.-~ 

Unit mm (inch) 

" ~ 
o 

~ 

I 
. L 



(MONOCHROME PICTURE TUBES) 

129) I VABP4, I VACP4 

C!I) IIOCB4 

Cavity cap. l:3ase 
(Jl-30) (E.7-91) 

C!3) 140FB4 

163.0max. 
- - (6.380) ---~ 

Cavity cap. Base 
1J 1-30) (E7-91) 

C!O) 85GB4 

C!2) 140AKB4 

109.9min. 
(4.327) 

120.2±2.0 
(4. 732±0. 788) 

C!4) 150ACB4 

I 

12S.Smm. 
(4.938) -

140±2 
(5.512±0.08) 

Cavity cap. 
( J 1- 30) 

Unit mm ( inch) 

202max. 
(7.953) -------1 

Cavi ty cap. 
1J 1-21) 

174max. 
-·(6.850) 

Cavity cap. Base 

External 
conductive 
coat ing. 

Base. 
(E7-91) 

(Jl-2l) (E7-9n 

140 



141 

~5J 230AHB4 

200±3 
(7.874±0.1201 

~7) 240MB4 

198.4min. 
(7.812) 

212.7±3.0 
(8.374±0.118) 

~9) 31 OFDB4 

278.2±1.5 
(10.952±0.059) 

260min. 
(10.236) 

199min. (7.835):] 
118±4 

(4.646±0.1571 
62max. External 
(2.441) conductive 

I coating. I 

+--+-

47±4 
(1.850±0.157) 

221max. 
1"---- (8.700) -----I 

15.8 7S:t5 ~~r!d~~ilve 
(0.622) (2. 952±0.2001.coat ing 

8 
28±5 ~ 

(1.1 00±0.200) ~ 

i--.l~ 
51.5±5 

(2.027±0.200) 

Base 
(107-91) 

O'lW~~ 
~1~~ 

'S. +1 
"! ~ 
~ 8 

J...--+-'-..l..J!oE~xternJ i ~~f~:~ 
oond.uct.~ ~ ":: 

50 coatrng'46.7±4 $ 
(1.963) (1.838±0.157) 

Unit mm (inch) 

~6) CD 230ADB4, 230AYB4 
® 230AEB4, 230ARB4, 230ANB4 

208.0max. 
(8.188) 

~roCD 280VB~ 280UB4 

r 

>---- fr3~~'----'1 
252.5±1.0 

(9.941±0.039) 

(40) 3 1 OHCB4, 3 1 OGUB4 

r----273.3 

254.1min. 

~~~-~ 
- 0000 
~ +1 dd 

lL ~ ~ +gsl 
(0.590±0.197) .! l<i ": 

25.0 4~±4 I ~ 9 
(0.984) (1.850±0. 1571 

Cavity cap. Base 
(J I-21) (107-91 1 

External 
conductive 
coating. 

Cavity cap Base 
( Jl -21) (E7-91) 



80 310CYB4. 310EDB4 

278.2±1.5 

(43) 340AHB4 

(45) 340AYB4 

290.3 ~~~-1 

~270.2min. 

Cavity cap. Base 
(JI-21) (E7-91) 

287max 

183±4 
(7.205±O.157r-, 
- OI.300)l 

.---+ri=>l( I. 850±O. 157) 

54 
(2.129) 

Cavity cap. 
(JI-21) 

Base 
(E7-91) 

47±,4 I 

Cavity cap Base 
( JI-21) (E7 - 91) 

Unit mm (inch) 

8~ 310GDB~ 310GZB~ 310FJB4 

(44) 340AZB4 

- - 270.2min.--

(46) 340FB4. 340NB4 

Cavity cap. Base (E7-90 
UI -21) 

""" do 
+1 

~L.::=:-J"-

~ 

Cavity cap Base 
(J I -21) (E7-91 ) 

External 

conductive 
coating 

, conductive 
lcoating. 

~~~~ 

[

I ~ +1 c>d 
g '$.. + I 
~ 0 ~ 
~ ci r--
~ N ~ 

Base 
(E.7-91) 
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(4n 400ADB4 

(49) 400BGB4 

(51) 440ANB4, 440GB4 

1-----m~2; )-----i 

143 

Cavity cap. Base 
IJ l -211 187-2OS) 

284.3max. 
111.193) 

Cavity cap. Base 
IJl - 21) IE7-91) 

284:t7 
111.1S1±O.275)l 

173.2±5 
IS.S1S±0.96)i 

44.5±5 \1 
11.751 ±O. 196, 

Base 
187-2OS) 

(48) 400CDB4 

(50) 400CHB4 

~ ~15j623~j -----' 

356.4max. 
1----- 114.031) ---~ 

(52) A47-23W 

Unit mm (inch) 

CavllY cap. 
IJl - 211 

Cavity cap. 
IJ l -21) 

Base 
187-208) 

Base 
(E7-911 

Base 
18 7-208) 



$3) 470LB4 

384.2mm. 
f----(15.125) ---.., 

$5) 500JB4. 500XB4 

393.7mln. 
(15.500) _ 

433.5rnax. 
1---- 117.066) - --" 

~7) 5 90GB4 

489.0mm. 
- (19.250) 

I 521±3 
_, ___ (20.512±O. 118) 

289±7 
(11.378±O.276) 

Cavity ·cap. Base 
(J I-21 ) (87-2081 

311±7 
(I2.244±O.275)---j 

200± 4 E.xte rnal I 
.874±O.157) conduc ti ve 

1 . ,coa tmg. 

((2.53 11 (1.751±O.197) 

Cavity cap. Base 
(JI-21 ) (87-208) 

358±8 
(14.094±o.312)] 

248±4 
(9.764±O. 157l., 

130±10 
(5.118±O.395) r External 

conduct ive 

C001 ,"g'l 

.~ --:~~;:; 
1 - ~ooo 

<V +1 00 
g -S + I 
~ ~ ~ 
a: ::0 

51±5 
(2.008±O.197) 

Cavity cap. Base 
(JI-211 (87-208) 

$4) 500WB4 

$6) 520AB4 

~ 8) A59 - I I W. 590YB4 

Unit mm ( inch) 

311±7 
112.244±O.2761 

200±4 
(7.874±O.157) 

74.2 44.5±5 
(2.921 ) (1.751 ±O. 1971 coalong. 

Cavity cap. Base 
(J I -2l) (87-208) 

C O'W' lty Cop Base 
IJ I-21 ) (87-20B) 

Cavity cap. Base 
(J I-211 (87-208) 
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( INSTRUM ENT CATHODE RAY TUBES ) 

$9) 40GB 1 

$0) 40DB3 1 

(61) 75AJB 1 

$2) 3BKP31 

" 
b r----' 

- - -
~ 
l""-

f 

102 

116 ± 4 

12 (0 .472) 

i 3m ax. 
f-:===0=±=4(=2=. 7=56=±=0=. =1 5=7=)~=~=165~~ (6. 496~g: m) (P. 51 2

1 

max.) 
r 180max. (7.087max.)I------l· 

287max. 

I
" (l1. 300max .)I----- ------i 

t-"~------- (1t4~2)-------__I 

~J[, -+-;------_ ........ 
~~ 
!i 

~
_19·max . 

. 116±6 
(4.567±O.236) 

Unit : mm (inch) 

p 



. ~3) 1 00083 1 

(64) 1 20A083 1 

(65) 1100831 

~ 75±3 · ... 
(2.953±0.118) 
1t-57±0.s-+1 
(2.245±o.o24) 

SOmin. 
~JlI;;,.=='F-==iI; (1.969min.) 

(66) 1 30AC83 1 

~7±8 
i1.457±0.315) 

1--------;I:t%~)'--------I 
49±1O ~ 

+I'H 
...... 

t
lr(1.929±O.394) '" . 

;;;8 
I~~: I ~ 

~ : ~~---~---, N~ f.O • :; L 
~+I 'fi'H I __ ... ~ ____ -jla..e _ 
-~ ~~ : ~'-----~---.J, 8~'6."S. I u;~ Fl 
(::1 E.

J 
: 173±1O ----'j =:J 

i---(S.811±0.394)--J 
9max 310±10 19m... . 

(O.354m .. ) (12.205±0.394) 0.748max. ) 

43 

~--- Max. 176-----.< 
1---------304.5±6i------1 
1----------329.501 ... -----"'-1 

243± 8 ~ 
1--60=±~8~-(9.567±0. 315)-----.j 'H'fi 

14 Pin 
' All gtass 

Max.19 

18 (2.362±0.315) ~~ 

(0. 7~'!:==~=f-~_'t §""---,r---:::--+-=~--.J_"':~L' __ --., 
w~ 
'fitilf--'---- ~ ;J;R 

<""i I ("r) __ L-__ ..jC'---'. I 1.: -

E 190±10 
9max. (7.4S0±0.394) 358 5+10 19max 

(O.354max.) - (1 4 114±D."394) 0.7_ ) 
395m .. 

(15 551max ) 

222± 6 
20 ~8'740±0'236)l 

(0.787)1 I 
r-- : 
'" I ;: I 

+it\: ---+---''----..... 

....... ;;] E~ ..., ! I 

!Oi 1-------------j(1~)____J 
365±10 

1------114.370±0.394) 

'Unit : mm (inch) 

x_ Ie 

p 
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(67) I 30A WB3 I 

5O±1O 
(1.969±0.394) .,-,n 

ro 

fit\ 
$.", 

8~ 

"t.~ 
$.Nt-_ __ _ 

-w;~ __ r_---r--J 

.n 
""L-\ ._,--

167±10 
(6.575±0.394) 

306±10 
1--- ---II2.047±O.394 )-

335max . 1------ 03.189max. 1 _ ___ ~ 

(68) Q) I 30AGB3 I CV I 30QB3 I 

(69) I 30A VB3 I 

35±7 
(1.378±Q.276) ~ 

NO 
tltl 
$.~ 

;;;§ 

9.4±0.5 
(0.370±0.02) -

',=====~264max. 23max. - (lO.394max}-- - (O.906max) -
I 385± 10 , 355±IO _ _ _ 
115.158±0.394) (13.976±O.394· 

--. 1 418max. 2 388max. ------.J 
(16.49max ) 115.276max) 

460max. 
(18.llOmax )'- ---- ~1 

1------ (II.:~i~.315 )-.-----i 8 
+1~ 
s.$. 

U1g 
~ 

(70) I 40VB3 I 

431 ±10 
1--------(16.969±0.394)-- --

420. 51n'tl ...... 
- - ---116 555ma,) ------

382.5±10 
--- 115.059±0.394 ) --

LJ')~tO:;; 
N~ci~ 
;l:iti ~til++-,~--
~~~~ I 
~:i ~ ~ : 

L...b- I 

J t--- (51~j6 ) 
9max. 223± IO 

(0.354max.)· . (B.7BO±0.394 ) 

I 

l l9max. 
(0.748max. ) 

~ 19max. 
- (0.74Bmaxi 

Unit: mm (inch ) 

K G • 

p 

H H 

H H 

Nc Ie 



(71) I 40AEB3 I , I 40AMB3 I A 
\--________ ( ~ 3iiom.::~ ) ________ ., 

(72) I 40ARB3 I A 

975 + 25 

(73) I 40RB3 I A 

(74) I 40UB3 I A 

384. 5 ± 10 
----( 15.138 ± 0.394) ---------1 

19max. 
:-- {O.748max} 

! 
~ 

N ... 

-

67±8 
12.638±0 .315) 

27 
.063)-

T_ 

~ 
; titj 
~~ 
-~ 

L 
~,.)-

280±8 
1----- ( 11.024 ± 0.315 ) -----I 

291 ±8 
44 + 8 

15 

133 

19 max 
3845 f 10'------ - --1.[ 

1----------413.5 max --------

431+10 
116.969±0.3941 

304±8 

' ''.~±.'''' ~ ~ r--- NO 
+1+1 r """" ;;;8 

o ~ T 0 
'- '$.. O) ~ , I 

0 tl5S8 ! ; 
I - -·-- ~~+1----4 1- · 
0 

0 

r 
0 

T 0 

1--- 1391~ 
(5.472) 268 

(10.551) 
460max. 

(18. 1 lOmax.) 

-

}o., 
1= 

19m ax. 
(O.748m.,.) 

19max. 
I-- (0. 748ma,I. ) 

304±8 
67±8 (l 1.969±0.315) 39±3 

12.638±0.315) . I-- _ (1 535±0 118) 

~~ I ,':i~f:;::~ l j 
~~ ~lr-~~~~~ 

I 
0 r--I 
I 

N+I+~I+-I +cil ti "$. ~ [- ~ ~ ..... -r---- - _l ___ -s. ~~ ~ -~.--------t::7,--
~~~~ . ~;ti )= 

0 

I 

I 

£C I 1_ 
9max. 1.-_ 151.43792 _ +I!~ 

0 

I 
0 

(O.354ma,)· ,- ;:8 ~ 
1 ( lgs5~1) - -----1 ~<:::!+I 

460max. 
(18.IIOma'\----------

Unit mm (inch) 

NC Ie 

Nc Ie 

p 

H 

p 

H H 
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(HIGH SPEED READING/PRINTING TUBES ) 

(75) 75ANB I I 

!J6) 250,,",B I I 

L..-90±3 --< 
(3.543±0. 11 8) 
I 

M in. useful! fiber 

~~ ~~ 
~EJJJJ 
N£i 2?~ 

'>Pt ies screen area. 5± 1. 0 
(O~ln~ i8~ i n.) (O.197±O.039) 

1J7) 250UB I I 

18±1 

L.-90± 3---.J 
(3. 543±0. 11 8\ , 

(0. 709±0.03~) 

M in. use ful! fiber 
optics screen area. 

515±10 
1--- ------ (20.276±0.394) 

Unit mm (inch) 

G2 

p 

G, 

p 



(78) 250WBI I 

~OO±3--1 
,l3. 543±0.IIB) 

25±1 
'O.984±O.039) 

9.6min. 
(O.38min.) 

Min. useful! fiber 
optics screen area. 

(79) 250VBI I 

I--:OO± 3----.1 
1(3.543±0.IIB) 

9.6min. 
(O.38min. ) 

. Min. useful! fiber 
optics screen area. 

(80) 250YB48 

~90±3--1 
(3.543±0.IIB) 

IB±I I 
(0.709± 0.039) 

14±2 
3min. (0.551 ±0.079) 

(O.118min. ) 

37 
(1.457) 

522.5±IC 
f--------'(20. 

516±10 
~------- (20.315±o.394) 

Unit mm (inch) 

p 

p 

p 
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(81) 250ZB48 

~90± 3 ----1 
25± 1 (3.543± O. 11 81 

'O.984±O.0391 

3mm. 
(O.118rnm. ) 

M in. useful! fiber 
optiCS screen area. 

~~. 
\ / v)" 

526.5± 10 
(20.729 ± O.3941------------l 

G, 

p 

Unit mm (inch) 
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(HIGH RESOLUTION MONOCHROME DISPLAY TUBES) 

1 

(82) 40CB4 

(84) M I 7 - I 4 I W 

SR 

(86) 340BAB39 

31.7±0.3 

I 
- -! r-- 45Max. 

-~ 270.2mln.------, 
r- -- 29S ± 4 - ---j 

0""'; 
+1 
~ 

~~- 98 ± 7 

154 ± 7 

I ~ 
- ~~ ~- ~ 

25 ± O.5 44 ± 4 16 ± 3 ~ 
a: 

Cavity cap Base 

(JI - 2I) (87 - 208) 

IS.0 ±0.S-, 
97= 10 

Cavity cap Base 

(JI - 21 ) (8 7-208) 

(83) 85HB4 

(85) 230BAB39 

200 

11 191.3m;n ~ 

i r IS3 . 3m;n~ 
208.0max . 

Cavity cap. 
( Jl- 3Q) 

Unit mm ( inch) 

24S.S ± S----

Cavity cap Base 
(J I - 21) (87 - 208) 
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(HIGH RESOLUTION COLOR DISPLAY TUBES) 

(8n I 40AUB22 

(89) 420A..JB22 

153 

36_5±L6 
(L 438±0_063) 

(88) 370BUB22 

--.-----------.,Iit---- Oas. (81 2-246) 

Cavity cap 
(JI -21) 

276. 3min. 
( 10 _878) 

1---------'W2~354i ----I 

(90) 550FB22 

. . 254 

.--~~---r:'~) 
36.5¢±L6 

External (L438± 0.063) 
conducti ve 
coating . 

Base 
(812-246) 

493max. 
1----- --(19.409)----1 

Unit mm (inch) 



BASE CONNECTIONS 

(COLOR PICTURE TUBES) Unit: mm (inch) 

Fig. I Fig. 2 Fig. 3 

p 

H H H H 
Key 

Fig. 4 14BH 13C 

H H H 
Key 

14BE 

H H 
Key 
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(MONOCHROME PICTURE TUBES) Unit: mm (inch) 

7GT 7GR 8HR 

H H H H Key H 

Fig. 5 Fig. 6 

HK G, HK G, 
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IELECTRON TUBESI 



I PREFERRED TYPES (RECEIVING TUBES ) 

Monochrome TV Set Color TV Set 
f- - -

Without Transformer With Transformer Without Transformer 
Application f- - ---

300mA 450mA 600mA 6.3V 300mA 450mA 

RF AMP . 4GKS 3GKS 2GKS 6GK5 4GK5 3GKS 
4HAS 3HA5 2HA5 6HA5 4HA5 3HAS 

TUNER 

OSC., MIXER 7GS7 SGS7 4GS7 6GS7 7GS7 5G57 
8GJ7 SGJ7 4GJ7 6GJ7 8GJ7 SGJ7 

IF AMP . 
6EH7 4EH7 3EH7 6EH7 6EH7 4EH7 
6EJ7 4EJ7 3EJ7 6EJ7 6EJ7 4EJ7 

-VIDEO 
11LY6 8LS6 6DX8 llLY6 8L56 AMP . 12BY7A 10DX8 12BY7A 12BY7 A 10DX8 15DQ8 11M58 12BY7A 1SDQ8 

-
6BX6 6GH8A 5GH8A 

6BX6 
6BX6 6GH8A IF AMP. 9GH8A 6GH8A 

-

SOUND DET. 6DT6A 4DT6A 3DT6A 6DT6A 6DT6A 4DT6A 

AMP. OUTPUT 16A8 11BM8 8B8 6BM8 16A8 11BM8 

6AB8 
6JX8 6GH8A SYNC., SEPARATOR 6GH8A 4BLB 6AB8 9GH8A 

AMP . AGC 9GH8A 10DX8 5GH8A 6GH8A 12FQ7 8FQ7 
ISDQ8 15DQ8 10DX8 

-

OSC. 18GV8 I1M S8 9GV8 6GV8 9GH8A 6GH8A 
VERT. 12FQ7 8FQ7 
DEF. - -

OUTPUT 18GV8 11MS8 9GV8 6GV8 lSCWS 10CWS 

OSC., AFC 8A8 6GH8A 4BL8 6BL8 12FQ7 8FQ7 9JW8 6LX8 SGH8A 6GH8A 
HORIZ. 
DEF. 

2SE5 21KQ6 12B- B14 29KQ6 OUTPUT 
29KQ6 38HE7 12G- B3 6CMS 40KG6A 21KQ6 

DAMPER. 17Z3 20AQ3 16AQ3 6AL3 [ 30AE3 20AQ3 
30AE3 38HE7 6R3 42EC4A 

IBK2 IBK2 1BK2 IBK2 3CU3 3CU3 

EHT RECT. IS2 IS2 152 lS2 3CU3A 3CU3A 
IS2A IS2A IS2A IS2A 3CV3 3CV3 
lX2B 1X2B lX2B 1X2B 3CV3A 3CV3A 

SHUNT REGULATOR 1 6BK4B 6BK4B 
6BK4C/oEL4A 6BK4C/6EL4A 

-
FOCUS RECT. lX2B lX2B 

6ALS 4EJ7 
6BX6 6GH8A 

COLOR CIRCUIT 9AQ8 8FQ7 
9GH8A 10 DX8 
12 BH7A 
ISDQ8 
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I RECEIVING TUBES (TV SET ) I 

Type No. 
Base 

Heating Classification 
Without External Shield 

Ca pacrtances ~ pF 

1-----.....,------.----1 Con nee· Drawing I-- ---,---,r---f 

tions No. Type Ef If 

by 

Construction 
Application 

Cpg Cin Cout 
( V) ( rnA) • Eu ropean . Matsushita 

I B K 2 l- NT 9Y 21 -7 Filament 1.4 550 Diode 

D Y 8 6 I NT-~-9-D-T--+-21---3-1 -1f-C'-a-t-h o-d-e-+-l -. 4-+ 550 Di od e I S 2 
1---_.-

I S 2 A DY8 7 NT 9DT 21 -31 Ca th ode 1.4 550 
1----- - -I-----!- -t----f----+-
I- I ~ 2 B 1. __ I N~ ~ 21 -7 Fi ~a m e nt l.251 20~ 
_~2 ~ K 5 ..L _ I MT 7FP 1B-2 Ca th ode 12 .3 600 

02HA.I~MSFC9~O ~MT 7GM ~-1 _ Ca th ode 12 .4 ' 600 

~ ~ U 3 _ _ 1 G~ ~K ":9-02 F il ament 3.15 2BO 

3 C U 3 A GT JB MK 29 -02 Filament 3. 15 j 2BO 

Diode 

Diode 

Triode x 

Triode x 
-
Diode 

Diode 

_-= C V_ 3 ~ __ -I. GT I BEZ 20- 16 A Cathode 3. 15 270 ! iode 

3 C V 3 A GT r BEZ 29- 16A Cathode 3.15 270 Diode 
--- T +- -f-- - -f- --I 

0~ DE T H6 ~ :, X F I B 3 ~; :~::::2 - ~:::8 ::' ~ £:::::: 
0 3 E J 7 XF I 8 4 NT 9AQ 21 - 12 Cathode 3.6 600 Pentode ; 

0 3 G K 5 ~ - MT~P 18- 2 Ca th ode 2.B-1. 450 Triode 

Q3HAS;-1-LC900 "-MT 7GM 18- 1 Ca th o~2.7 4sO Tr iode x 
'<:.I 3HMS

j 03 H Q 5 -1--- 1 MT r- 18- 2 

4 B L 8 ~F~O NT 9DC- ~1 -2 
Cathode 2.8 1 450 Triode x 

--f---+-­
Triode 0 

4DT6 A tMT 7EN 

NT 9AQ 
-

NT 9AQ 

Cathode 4.5 600 
Pentode • 

-
IB- 2 Cathode 4. 2 450 Pentode; 

21 - 12 

21- 12 

Ca th ode 4.6 450 
I-- '--­

Cath ode 4. 6 I 450 

Pentode b 

Pen tode· 

HV Reet. 

HV Reet. 

HV Reet. 

HV Reet. 

( Approx.) ( Approx.) (Approx. ) 

Cp- f 1.2 

Cp- kl. 55 

Cp- k1.55 

--
Cp-f1.0 I 
0.52~ 

--t 
RF Amp . 

RF Amp. 
--\--

-

HV Reet. 

HV Re et. 

HV Reet. 

HV Reet. 

0. 35~ 

Cp- fis 1.5 
-f-­

Cp- fisl. 5 

Cp- k 1.6 
-

Cp- kl. 6 
- ----t 

FM Det. 0.02~ 

5.0~ 3.5~ 

4.5~ , 3.0~ 

1 .-

-
5.B~ 

~~------+----+----T-'-----
RF, IF Amp . 0 .0055 9 .5 3.0 

-
RF, IF Amp . 0.0055 10.0 3. 0 

- ------+---+--~ -----
RF Amp. 0 . 52~ 5.0~ 3.5~ 

---+-- ------f-- I I -
RF Amp . 0 . 35~ 4. 5~ 3.0~ 

RF Amp . 0.52~ 3.5~ 
- --

5.0 ~ 
----I 

2.5 
-

Sy nc. Separator Osc. 1.5 I.B 

AF, RF Amp. max .0.02S ! 5.2 3 .4 

FM Det. 0 . 02~ 5.B 
- -

RF, IF Amp. 0 .0055 9.5 3.0 

RF, IF Amp . 
---~---+---~--~ 

0.0055 10 .0 3.0 

I Triode 0 Ose . 1. B ~ 3 . 3~ 1.7~ 

<1) ' G J 7 ~XCFB~I 

0 4 G K 5 
--- - -

04 G S 7~ 
~- -~ 

f-0~HA.r~MS P ~9~O ' 

04R-HHI5 , 

NT 9QA 

MT 7FP 

NT 9GF 

-
MT 7GM 

NT 9AJ 
= 9DE 

21 - 20 

IB - 2 

121 -2 

' IB- l 

21 -2 

Ca thod e 4'. 1 600 
Pentode • Mix er 0.012~ 6 . 2~ 3.7~ 

- _.-

Ca thode 4.0 300 Triode x RF Amp. 0.52~ 5.0~ 3.5~ 

1 - -+T- ri-o-de O Ose. 2.0 2.4 1.25 
Cathod e 4.0 600 

Pentode " Mixer 0.012 6.0 3.6 
-I---+---!-- ---+-------I~---f---_I~--~ 

Cath ode 3.9 300 Triode x RF Amp. 0.35~ 4.5~ 3.0~ 

Cath ode 4.0 600 Twin - Triode 0 RF Amp. 
( Unit 1 ) 
O.9 4h 

( U nit 2 ) 
O.9 4h 

3.B~ 1. 3~ 

6.3~ 1 2.4~ 
*. ·Tentative Data 
b · . Remote·Cutoff 

~ ·· With -":xtern a l 

0 ···Fra me Grid Tube . ... ( MT ",7· pin Miniatur e Tube T ,,9· pin Miniature Tub e ) #···Sharp· Cutoff 

O"'Semi Remote · Cuttoff X ···High ·!' O · ··Medium.!' + ·· Low·!' <@>" 'Design Maximum Va lue 
Shield 1QI ···Abso lute Maximum Value 

I· ... 
'!...; 

! 

1f i 
IBK2 152 IX2B 3CU3A 3CV3A 
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Maximum Ratings 
( Design ·C enter Value ) 

f--

Eb EC2 
( V ) ( V ) 

epx = 24kV~ 

epx = 27k VIQ] 

epx = 27k VIQ] 

epx = 22k VIQ] 

200<@> 

200~ 

epx = 33kV~ 

epx = 33kV~ 

epx = 35kV~ 

epx = 35kV~ 

330<@> 

250 

250 

200<@> 

200~ 

200 

250 

250 

330~ 

250 

250 

12 5 

Ecc ;: 
330V @ 

250 

250 

175 

Ecc ;:= 
330V~ 

250 

250 

250 250 

200<@> 

125 

250 150 

200~ 

165~ 

Pp Ik 
(w) ( rnA ) 

Ib= 44mA~ 

Ib= 40mA 

Ib= 40mA 

Ib= 45mA~ 

2.5~ 22~ 

2.2~ 20~ 

Ib= 100mA~ 

Ib= 100mA~ 

Ib = 100mA 

Ib = 100mA 

I. 7~ 

2.5 20 

2.5 25 

2 . 5~ 22~ 

2.2~ 20~ 

2 .5~ 22~ 

1. 5 14 

1.7 14 

1.7~ 

2 . 5 20 

2 . 5 25 

1.5 20 

2.0 18 

2.5 <@> 22~ 

1.5 15 

2.0 18 

2.2 20~ 

1.7 22~ 

Typical Operation and Characteristics 

Eb EC2 EC1 .Rk Ib I C2 J.l Gm rp Po 
( V ) (V ) ( V )( O ) ( rnA ) ( rnA ) (J.lU ) ( kO ) (w) 

Max. DC Output Current = O. 88mA ~ 

Max. DC Output Current = 0.8mA 

Max. DC Outpu' Current = 0.8mA 

Max. DC Output Curr e nt=0.5mA~ 

135 - - I 11.5 - 78 15000 5.4 -. 
135 - - ] 1l.5 76 14500 - -

Max. DC Output Current = 2.0mA~ 

Max. DC Output Curr ent = 2.0mA~ X- Ray Radiation 25mR/ Hmax. 

Max. DC Output Current = 1.9mA~ 

Max . DC Output Curren t = 1. 9mA~ X- Ray Radiation 25mR/ Hmax. 

150 100 560 155 1. 8 1350 150 

200 90 - 2 12 4.5 12500 500 

200 200 - 2.5 10 4.1 15000 380 

135 - 1 ll .5 70 14000 5.4 

135 - 1 1l .5 76 14500 

135 0 11 . 5 70 14000 
~ 

100 - 2 14 20 5000 

170 170 - 2 10 2.8 6200 400 

150 100 560 I. 55 1.8 1350 150 

200 90 - 2 12 4.5 12500 500 

200 200 - 2.5 10 4.1 15000 380 

100 - 3 15 20 9000 

170 120 - 1.4 10 3 11000 min.350 

135 - I 11.5 78 15000 5.4 

100 - 3 14 17 5500 

170 150 - 1.2 10 3.3 12000 min.350 

135 - 1 1l.5 76 14500 

90 143 44 8000 

Remarks 

-
I :c515~u Gm (g :J p ) 

EC :J= 0 

EC 3= 0 

Type No. 

r-

Matsushita 

1 B K 2 

1 5 2 

1 5 2 A 

1 X 2 B 

2 G K 50 

2HA~~MS 0 r 3 C U 3 

3CU3A 

3 C V 3 

3CV3A 

3DT6A 

3 E H 70 

3 E ..J 7 0 

3 G K 50 

3HA:i~MS0 

] 3 H Q 50 

4 B L 8 

EC :I= 0 4DT6A Gm( g:J-p ) = 515# U 

EC 3= 0 4 E H 70 

Ec ,,= 0 4 E ..J 70 

4 G ..J 70 

4 G K 50 

4 G 5 70 

4HA1~MS0 

4R-HH 150 

LC"'The LC ( Limited Connection ) s hown in th e base connection drawing s hou ld be used onl y for th e cases par ti cul a rl y 

i ndi cated. 

I :wr 
3GK5 4DT6A 4EH7 4E..J7 4HA5/ 4HM5 

I 
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Type No. 
Base Dra wing 

t-------r------,--....... Con nec· 

European • t ions 
Ma tsushita 

No. 

5GHSA NT 9MP 21 -2 

-f-

NT 9QA 21-20 

NT 9GF 21-2 

J. 

5 G X 7 MT 9QA 21-2 

----

Heating 
Classification 

by 

Type Ef If Con stru cti on 
( V) ( rnA ) 

T r iode 
Ca thode 4.7 600 

Pent a de '* 
--t---+- -f--­

T riode ° f­

Cat hode 5. 4 450 

Cat hode 5.4 450 

Pentode ;I 

Triode O 

Pentode # 

I I 
Triode O 

Cat hode 5.4 450 
Pentode # 

Triode o 
5 H G S LCFS6 NT 9MP 21-2 Cathode 5 4 450 

5 L ..J S 

1--

- MT+-9-G-F--1f-2-1--2--t-c -at-h::t t-45-0+~-:-~-~d-o:-:- ,* 
--r-- f.-- - r- +--r 

Pentode '* 
Triode ° 

6 A B S ECLSO NT 9AT 21- 3 Cat h+ 300 

6 A F 9 ----f-~o-e~-~-~ I-I-O-L--+-21 -4- -;;-at hode 6.3 f Sl o 

Pentode '* 
Duplex. 

Pentode # 

- 6AL 3 E -Y8i3tNT 9 CB - 21-11 C at hode 
----- - ---- _. --

6 A L 5 EAA9 I MT 6BT IS-1 Cat hode - - t - --t-:-::. - 3s=I 9 - -
6 B K 4 B .. I GT SGC 38- 29A Cath ode - - - - -
6B~~t~A I GT SGC ~~ ::~§A Cat hode 

-- 6 B L S -ECFSO [ NT 9DC 21- 2 

r- -- -
6 B X 6 E F ~ NT 9AQ 21 - 3 

6 C L ~A T - I : T 9FX - ~-2 
J 

6 C M 5 E L 3 6 GT 8GT 

6 C W 5 

0 6 0 ..J S 

6DT6A 

ELS6 NT 9CV , 

Eccss l NT 9AJ 
= 9DE 

f­
MT 7EN 

29 - 12A 

21-4 

21- 2 

-r­
IS- 2 

I-

Cathode 

Cathode 

Cathode 

Cathode 

Cathode 
i-

Cat hode 

Cat hode 

6. 3 l.5SA Diode 

6.3 300 Twin·Diode 
r- r,; -­
~L200 Bea m Tr iode 

6.3 200 Bea m Tr iode 

Triode ° 
6.3 430 

Pentode ;I 
-

~
.3 300 Pentode;l ._-

Tr iode 
6. 3 450 

Pentode 

6.3 1.25A ¥~b: Power 

6 3 760 Beam Power ·f ~e 
6.3 365 Twin·Tr iod e ° 
6~ 300 Pentode;l 

6 0 X SEC L 8 4 NT 9HX 21 - 3 Cathode 6.3 720 
Triod e 

Pentode '* 

6 E A S NT 9DC 21- 2 

6 E C 4 A EY500A ~;!~I 9- 14 3S-02 

Cathode 

Cat hode 

6. 3 \ 450 
Triode. 

Pentode ;I 

6.3 j2. IA Diode 

Application 

Without External Shield 
Capacitances in pF 

Cpg Ci n Cout 
(Approx.) (Approx.) (Approx .) 

Sync. Sepa r ator 

Osc. Amp. 

Osc. 

Mixer 

Osc . 

Mixer 

2. 0 

0.012 

I. S&' 
m ax. 
O.012~ 

2. 0 

0.012 

Osc. 1. 2 

VHF Mixer 0.05 
--+--

Osc. 2.0 

Mixer 
-I--­

Osc. 

0.012 

1. 4 

VHF Mixer 0.01 5 

2 .4 

5.8 

3 .3~ 

6 . 2~ 

2.4 

6.0 

2.3 

5.4 

2.4 

5.S 

2.4 

6 .0 

1.1 

3. 5 

1.7~ 

3.7 

1. 25 

3.6 

1.9 

3.3 

1.25 

3. 5 

1.5 

3.4 
-- - -

AF Amp. 0.9 2 .1 O.S 

Video Amp. 
Sync. Separat o r 
Amp. 

Damper 

Det. 

4 .3 

(lI.tJs 1) 12. 0 

(Un;t 2 ) 10 0 I 
0. 14 I . 

4 .S 

7. 0 

11 .0 

_~8 -.--.-t----.... 
0. 03 2. 6 1. 0 IJ::lv S hunt 

Regul ator 

HV Shunt 
R egu l ator 

-~'"l~::I:;05 C"" 3.4 

--1--- --~---~ 

AF, RF Amp. 

Sync Separator 
r--
RF, IF Amp. 
I---
Osc. 

VHF Mixer 
Horiz Dei 
~ower Amp . 

Vert. Del. 
~er Amp. 

RF Amp. 

I-
FM Det. 

0 .03 2.6 1.0 

1. 5 I 2.5 I.S 

max. o. 025 5 .2 
-
~. 9 0.007 

--
I.S 2.S I 1. 5 

5.0 2 .0 

max.I.1 17.5 s.o 
- -
max.0.6 13 6.S 

(Un;t 1) 
3.3~ 2.5~ 

6.0~ 3.2~ 

1.4~ 

(Un;t 2 ) 
-.! .4~ -t- -

0.02 ,f;. 

2.7 

max.O.1 

5.S~ -

3.S 

S .7 

1. 9 3.0 

Sync . Separator 

Video Amp. 

Sy nc. Separator 

Osc . Amp. 

Da mper 

max.O . Ol 15.0 
----t--

2.3 

4 .2 

1.9 

3.4 
-

Cp·KI3 Ck·f 3. 7 

* ··· Tentativ e Data 0 ··· Fra me Grid Tube • ···(MT···7pin Mi niature Tube NT···9 - pin Miniature Tube ) jj: ··Sharp-Cutoff 

b ·· · Remote- Cutoff 0·· Se mi Remoto- Cutoff X ·· ·High- J.l <)···Medi um- J.l + ···Low- J.l <©> ···Des ign Max imum Va lue 
~···W i th Ex ter na l Shi e ld [Q) ···Abso lute Maximum Va lue 

-Willi 

5GHSA 5GS7 SBK4C/ SEL4A SBLS 
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Maximum Ratings 
Typical Operation and Characteristics Type No. ( Design·Center Value) 

l- I Remarks 

Eb ECI Pp Ik Eb E02 I ECI, RK Ib 102 P Gm rp Po 
Matsushita (V) (V) (w) I (rnA) (V) 

I 
(V) I (v)(O) (rnA) I (rnA) (pU) (kO) (w) 

125 I - 1.5 I 15 100 I - 1 - 3 14 I - 17 5700 - -
5GH8A 

250 150 2.0 18 170 150 - 1.2 10 3.3 - 12000 min. 350 -
I-

~-~ 
I- -

125 - 1.0 20 100 - -3 15 - 20 9000 - -

I 250 I 
5 G .J 70 

250 2 .0 18 170 120 - 1.4 10 3 - 110000-
-

' 15~ 1.5 1 -r----- T - I- -
125 15 100 - - 3 14 - 17 5500 - -

5 G S 70 
250 2.0 18 170 150 - 1.2 10 3.3 - 12000 min. 350 -- f- -t- ------> r-- I- .--
275 - 1.5 20 125 - 68 13 - 40 8500 4. 7 -

5 G X 7 
275 275 2.2 20 125 125 - 1.0 8 2 .5 - r llOoo -

-- + - I--- -
125 - 1.5 15 100 -

, - 3 14 - 17 5700 - -

12000 h in.350 
5 H G 8 

250 -I 150 2.0 18 170 150 - 1.2 10 3 .3 - -
- f-

8500 5.0 t- - -
280 - 2.0 20 150 I - 68 13 - 40 -

5 L .J 8 
280 280 2 .0 20 150 125 33 14 4 - 14000 - -

I- + I- -
2(l0 - 1.0 8 100 - 0 8 - 20 r oo h- -

EC3=O S A B 8 
400 250 3.5 25 200 200 - 8 17.5 3 .3 L - 3300 150 1.4 RL= llkO -

T 
-

250 250 5.1 60 80 180 ~-" 65 18 .5 - 29000 32 -
S A F 90 

250 250 1.5 15 150 150 - 2.1 10 3 .0 L....=...- 8500 160 -
-~ ~ - r-- -

.px = 7.5kV~ lb = 220mA - - - - - - - - S A L 3 
~=5W .hk = 6.6kV 

I- -- ~ -~ -
epx=330V Ib = 54mA Maximum DC Output Current = 9mA S A L 5 

Ebb-~ Ec -
~ 

~ 
I- r I I I- -

40~ lb = 1.6 - - - - 200 - - - SBK4B 60kV 1 -135~ 
+---+ + t- ~ ~- L -Ebb-~ 

60kV 

250 

250 
-

300 

330 

330 
(250 

(.px = 7kV ) 

250 

130 

330~ 

250 

250 

330 

330 

Ec-
- 13~ 

-

175 

300 

-

330 

250 

250 

-

ECC2= 

330V/@ 

250 

330 
Ebb =@ .hk= 
(epx = 7kV) 1 6.3kV 

40~ lb = 1.6 o ~ 
1.5 

1.7 

2 .5 

2.5 

2. 5 

12.0 

12.0 

1.8 

1.7 

1.0 

4 .0 

2.5 

3.1 

14 

14 

15 

-

-

200 

100 

25 

-

12 

40 

11 [QJ Ib = 440 

-

100 

170 

170 

125 

125 

100 

170 

90 

150 

200 

170 

150 I 

125 

-

-

170 

170 

-

125 

100 

170 

-

100 

170 

125 

-

- 2 

- 2 

- 2 

- 1.0 

- 1.0 

- 8. 2 

- 12 .5 

- 1.3 

560 

- 1. 7 

- 2.1 

56 

- I 

-

14 

10 

10 

14 

12 

100 

70 

15 

1.55 

3 

18 

18 

12 

- 2000 

- 20 

2.8 -

2.5 -

- 40 

4.0 -

7 -

3 .5 -

- 33 

1.8 -

65 

3 

40 

4 

X Ray Radiation 0.5mR/ Hmax. SBK4C 

5000 

6200 

7400 

8000 

6500 

14000 

11000 

12500 

1350 

3000 

11000 

8500 

6400 

-

400 

500 

5.0 

-

5 

26 

-

150 

min. 100 

5.0 

200 

-
-

-
-

-

-

-

-

5.1 

I -

-

S B L 8 

I-- -
EC3=0 S B X S 

- - -
SCL8A 

S C M 5 

~ 
S C W 5 

S 0 .J 80 

EC3=O ,GM "o"-",,J 6 0 T 6 A 

I
S

SDX8 

1 E A 8 

SEC4A 

LC· ·· The LC ( Limited Connection ) s hown in th e base connection drnwing should be used only for the cases particularly 

indicated 

6BX6 
.~ 

6eWS 6DT6A 6DX8 
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Type No. Heating Without External Shield 
Base Drawing Classification Capacitances in pF 

Connec· I-- by Appli cation 

European I tions No. Type I Ef 
If Cons truction Cpg Cin Cout Matsush ita • (V) (rnA) (Approx.) I (Approx.) (Approx. ) 

I 
0 6 E H 7 EF I 83 1 NT 9AQ 21-12 Cathode 6.3 300 Pentode b RF, I F Amp. 0.0055 I 9.5 3.0 --
0 6 E .j 7 EFI84 NT 9AQ 21 - 12 Cathode 6.3 300 Pentode ~ RF, I F Amp. 0 . 0055 10 .0 3.0 
-- - -- --- -

( Unit I ) 
6FQ7/ Horiz. & Vert. 2.4 0.34 

NT 9LP 21 - 3 Cathode 6.3 600 Twin.Triod e 0 
3 . 6 

6CG7 Osc. ( Unit 2 ) 2.4 0.26 
r- - --- ~ .8 --- -

Triode 0 Sync. Separator 1.7 3 . 0 1.4 
6GH8A NT 9DC 21 - 2 Cathode 6.3 450 

Pent ode ~ Osc . Amp. max.0 . 02 5.0 2.6 
+- - -I-- -

Triode 0 Osc. 1.8& 3.3& 1.7& 
06 G .j 7 ECF801 NT 9QA 21- 20 Cathode 6.3 390 

Pe nt ode # Mixer max . 6.2& 3.7 & 0 . 012 A 

06 G K 5 MT 7FP 18 - 2 Cathode 6.3 180 Triode x RF Amp. 0.52 & 5.0& 3.5& 

6 G K 6 NT 9GK 21- 4 Cat hode 6.3 760 Power Pentode Power Amp. max.0.14 10.0 7.0& Vert. Def. 
.........j. - - -

Triode 0 Osc. 2.0 2 .4 1.25 
06 G S 7 NT 9GF 21 - 2 Cathode 6.3 365 

Pentode ,. Mixer 0.012 6 .0 3 .6 
- -I-

(Unit 
-

1) 3 .4 0.44 3.0 
6 G U 7 NT 9LP 21 - 3 Cat hode 6.3 600 Twin·Triode Vert.Def.Amp. (Unit 2) 

3.0 3.6 0.34 
r- .,.. 

Triode 0 Osc. 1.2 2.3 1.9 
6 G X 7 MT 9QA 21- 2 Cathode 6.3 400 

Pent ode ~ VHF Mixer 0.005 5.4 3.3 
r- - I- -

Triode x Vert. De!. Osc. - - -
6 G V 8 ECL85 NT 9LY 21 -4 Cathode 6 . 3 900 Video Amp. Beam Power - - -

~A5/ - --I Tube Power A mp . 
- - --r 

6HMS EC900 MT 7GM 18- 1 Cat hode 6.3 185 Triode x RF Amp. 0 . 35 & 4.5 & 3.0& 
- - - -

Triode 0 Sync . Separator 1.9 3.0 1.9 
6 H B 7 NT 9QA 21 - 1 Cat hode 6.3 450 

Pentocle # Osc. Amp. max.0 .01 5 . 0 3.4 

Triode 0 Osc. 2.0 2.4 1.1 
06 H G 8 ECF86 NT 9MP 21- 2 Cat hode 6.3 365 

Pentode # Mixer 0.01 2 5 .8 3.5 
-

06 H Q 5 MT 7GM 18 -2 Cat hode 6.3 180 Tr iode x RF Amp. 0.52 & 5 .0& 3.5& 
-

Tr iode Sync. Amp. 1.1 3.0 -
6 .j X 8 ECH84 NT 10- 54 21 -3 Cat hode 6.3 300 

Heptode 0 Sync. Separator 0.009 - -

- I-- - f- -----t-

6 . 31 40~ 
- 1 Trio de Osc. 1.3 2 .4 2.0 

6 K E 8 MT 9DC 21 -2 Cat hode j Pentod e 0 VHF Mixer 0.01 5 5 .0 3.4 
--- -

Mag· Horiz. Def. 6KG6A EL509 9RJ 38-01 Cat hode 6.3 2.OA Beam Power 2.5 - -
noval ~e Power Amp. 

- -
Triode 0 Osc. 1.6& 3.2 & 1. 8& 

6 K Z 8 NT 9FZ 21- 2 Cathode 6.3 450 
Pentode • Mixer mOa.Ol ~ 5.5 & 3.4& 

M ag· -+ Beam Power Hori z. Def. 
-

6 L F 6 ' noval 12GW 38 -01 Cat hode 6 . 3 (2A) Tube Power Amp. 
- - -

- - j- - - r-- -., Triode Osc. 1.4 2.4 1. 5 
6 L .j 8 MT 9GF 21-2 Cathode 6 . 3 400 

I I 1 Pontode VHF Mixer 0.015 6.0 3.4 

* ···Ten tative Data 

b .. Remote - Cutoff 

0··· Frame Grid Tube • ... ( MT ··· 7- pin Miniature Tube NT···9 - pin Mi ni at ure Tube ) # ···Sharp - Cutoff 

O···Semi Remote - Cutoff X ··· High -p O ·· ·Med ium- p + ···Low- p ~···Des i gn Maximum Va lue 

",, ··· With Externa l S hi e ld 1QI ··· Absolute Maxim um Va lu e 

I i 
6EH7 6E')7 6HA5/ 6HM5 
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I 

Maximum Ratings Typical Operation and Cha racteristics Type No. 
( Des ign·Cen te r Va lue ) 

- Remarks ---
Eb Ec, Pp Ik Eb Ec, Eel. RK Ib Ie, Jl Gm rp Po Matsushita ( V) ( V) ( W) ( rnA ) (V) ( V) ( V)( n ) ( rnA ) ( rnA ) (JlU ) (kO ) ( W) 

250 250 2.5 20 200 90 - 2 12 4 .5 - 12500 500 - Ec,,= O S E H 7 0 
--

330 250 2.5 25 200 200 - 2.5 10 4 . 1 - 15000 380 - Ee,,= O S E J 7 0 
--

330~ - 4 . 0~ 22~ 250 - - 8 9 - 20 2600 7 . 7 - SFQ7/ 
SCG7 

'- - - --
330 - 2 . 5 - 125 - - 1 13.5 - 46 8500 5. 4 -

6GH8A 
350 330 2.5 20 125 125 - I 12 4 - 7500 200 -

125 - 1.5 20 100 - - 3 15 - 20 9000 - -
S G J 7 0 

250 250 2.0 18 I 170 120 - 1.4 10 3 - 11000 mi n. 350 -

200~ - 2 . 5~ 22~ 135 - - I 11.5 - 78 15000 5.4 - S G K 5 0 

330~ 330 13.2 .65 250 250 - 7. 3 48 5.5 - 11300 38 5 . 7 R L= 5. 2kO S G K S 

125 - 1.5 15 100 - - 3 14 - 17 5500 - -
S G S 7 0 

250 150 2.0 18 170 150 - 1.2 10 3.3 - 12000 min . 350 -
--

450 - 3. 5 20 250 - - 10 .5 11.5 - 16.5 3100 5 . 3 - S G U 7 

-
275 - 1.5 20 125 125 68 13 - 40 8500 4.7 -

S G X 7 
275 275 2 .2 20 125 125 - 1.0 8 2 .5 - 11000 - -

- f---- --- r--
250 - 0.5 15 100 - - 0. 85 5 - 60 5500 11 -

S G V 8 
250 250 7.0 75 170 170 - 15 41 2 . 5 - 7300 26 -

200~ - 2.2~ 20~ 135 - - I 11.5 - 76 14500 - - 6H-Ag~MS 0 
----

330 - 2.5 - 150 - 0 18 - 40 8500 5.0 -
S H B 7 

330 330 3.1 - 125 125 - I 12 4 - 6400 200 -
----

125 - 1. 5 15 100 - - 3 14 - 17 5700 - -
S H G 8 0 

250 150 2.0 18 170 150 - 1.2 10 3.3 - 12000 '11i n. 350 -
--

200 - 2 .. 5~ 22~ 135 - 0 11.5 - 70 14000 - - S H Q 5 0 
--

250 - 1.3 10 50 - 0 3 - 50 3700 - -
EC:t+ 4= IC2+ 4= 

S J X 8 
250 EC ~ + 4 = 1.7 12. 5 135 0 1.7 - 2200 - - Ec,, = O 250 H 0.9 

- t-
280 - 2.0 20 125 - 68 13 - 40 8000 5. 0 -

S K E 8 
280 280 2.0 20 125 I 125 33 10 2.8 - 12000 - -

~ 275 40~ + 500 50 175 - 10 800 70 - - - - - :--SKGSA 
(ep = 8kV) 

330 - 2.5 - 125 - - I 13.5 - 46 8500 5.4 -
6 K Z 8 

330 Ecc,= 330 2.5 - 125 125 - I 12 - - 7500 200 -

~ " --
( ep= 8kV) 275 40~ - 50 175 - 10 800 70 - - - - S L F 6 

280 - 2.0 20 150 - 68 13 - 40 8500 5 . 4 -

I 
S L J 8 

280 280 2.0 
I 

20 150 125 33 I 14 4.0 I - 14000 - -

LC· ·The LC ( Limited 'Conn ection ) s how n in the base conn ectio n drawing s hould be used onl y for the cases particular ly 

indicated. 

6HG8 6HQ5 6KG6A 
I 

6LF6 
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Type No. Base 

1------.,.-----,--..-4 Con nec· 

Matsushita 

6 L M 8 

- -
6 L N 8 

- --

6 L X 8 

European 
tions • 

9AE 
MT = 9DC 

LCF 80 NT 9DC 

LCF802 NT 9DC 

- I-- I 
6 R 3 E Y 8 I NT 9CB 

Drawing 

No. 

21 -2 

21- 2 

21 - 2 

21 -8 

Heating Classification 

Type 

Cathode 

Cat hode 

Cat hode 

Ca thode 

by 

Ef If Construction 
( V) ( mA) 

6 . 3 450 

6.3 450 

6 . 3 450 

Tri ode O 

Pont ode # 

Triode O 

Pentode # 

Triode x 

Pentode 

6 . 3 810 Diode 

Application 

Ge nera l Purpose 
Amp. 

Burst Amp. 

~ync. ,separator. 
Ose. 

RF Amp. Cony 

Sync. Separator 

Horiz.Ose . 

Without External Shield 
Ca pa citances in pF 

Cpg Cin Cout 
(Approx.) (Approx .) (A pprox.) 

1.8 3.2 1.9 

0.015 I 5 .5 I 3.8 

max. 1.5 I 2.5 I 1.8 

max.0. 025i 5 .2 3.4 

1.5 I 2.4 I ~~~. 0. 1 

0 .06 5.4 Cg·f 
max . O.l 

Damper Cp·a ll 6.4 Ck·f 2.8 
---+--t---+---+----+--+-+D=-u-p"""'l-e-x.---+:cY,--id:-e-o----=A-m-p-.-.-"TVnit 1) 12 0 

Y 9 EFL200 Decal 10 -55 21 -4 Ca thode 6 . 3 810 0.105 . 
7 . 0 

7.0 

2.5~ 

0 6 IOpin Pentode # Syn c. Separator (OU.nli; 2 ) 10 .0 

I 
Amp. ----h, ~ 

- .--+- ';AJ 21- 2 C 7.2 300 Twi n.Tr iode O RF Am.... ( P.~l l ) 3.3& 0 7 
3.7""" 

D ..J 8 PCC88 , NT = 9DE athode " (Unit 2) I 6 .0& 
L i 1.4£0 

-- - ----+----+-- I Tr iode ° Ose. --+-2- .-0 -1-""'2-.4--+-1-:.-:2.,,-5-1 

0 7 G S 7 I NT 9GF 21- 2 Cat hode 7 .61 300 I Pentode # Mixer 0.012 6.0 3.6 
----+---+---+--·---4~---~--I--+-T-r-iode O Ose . 2.0 2.4 1. 1 

0 7 H G 8 PCF86 NT 9MP 

8 A 8 

8FQ7 I 

8CG7 

NT 9DC 

--4--e----

0 8 G ..J 7 PCF80 I NT 9QA 

8 L S 6 NT 9GK 
----t -

9 A Q 8 PCC85 NT = 9DE 

21 2 

21- 2 

21 - 20 

21- 3 

21- 2 

Cat hode 7 .6 300 
P entode 

Triode O 
Cathode 8 . 4 300 

Pentode # 

Triode O 
Cat hode 7.6 300 

Pent ode # 
-4_----~--~I-+--

Ca thode 

Mixe r . 0.012 5.8 3.5 
5;~ c. ::; epa rat 0;:-1. 5---1--=2-.::-5 -+----:1,--.-=8--1 

RF Amp. max.0.025 5.2 3 .4 

Yert. Ose. 

Ose . 1 .8""" 3.3& 1. 7& 

Mixer. max . 
0.0 12 £0 6 .2& 3.7& 

--+-:-Y::-id7"e-o--:A-m-p-. - -0 .075 7.2 4.2 7. 5L 45~ Pent edo # 

Triode O --~ync.-S e parator-1 5 
9.0 300 Osc . . 

2.5 1.8 
Ca thode 

RF IF Amp. max.0.025 5.2 3 .4 I Pe nt ode # 

21 - 2 -+-C-a-t-h-o-d-e -+--:9:-.-=-01-3' 00 T win. Triode ° Ose., Mixer --1. 5 3.0 --i~ 

9 A 8

f
PCF80 NT 9DC 

~~ 9 AJ -
---t-- -l-

I I Triode ° Sync. Separator --1.7 3.0 I 1:4 
9 G H 8 A NT 9DC 

---;1'--- -

9 G V 8 X L C 8 5 NT 9 LY 

9 ..J W 8 PCF802 NT 9DC 

1 

21 - 2 

21 - 4 

21 - 2 

Cat hode 9.45 300 
Pe ntode # 

-~de x 
Cathode 8 . 8 600 

Pentode 
--

Triode x 
9.01 300 

I Pentode # 
Ca thode I 

Horiz.Ose . 

Yert, Def, Osc. 
Vert Del., 
Powe r Amp. 

Sync. Separator 

Horiz.Ose. 

max.O.02 
--

1.4 

0.015 

1.5 

0.06 

5.0 2.6 
------+ 
2.4 1.5 

6.0 3.4 
---ClZ:I--

2.4 m~~. 0.1 

1 5.4 
Cg·f 
max. O.l 

* "Tentat ive Data 0· ··Frame Grid Tube . ··· ( MT·· ·7- pin Miniatur e Tube NT"'9 - pin Miniature Tub e ) jj: ···Sharp·Cutof 

b··· Remote·Cutoff O· ··Semi Re mote·Cutoff X "'High -,u O ' "Medium- I-' '*' ... Low- I-' ~ . .. Design Maximum Ya lu e 
& "Wi th Ex ter na l S hi e ld 1Q] .. ·Abso lute Maximum Yalu e 

i 
1111 

SLN8 SLX8 7GS7 7HG8 
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Maxirrum Ratings 
(Design·Center Value) 

Eb 
(V) 

Eel Pp Ik Eb 

330 

350 

250 

250 

250 

250 
epx = SkV 
Pp=3.5W 

250 

250 

130 

125 

250 

[ ~:~ 

(V) (w) 

330 

175 

250 

250 

250 

150 

150 

175 

2.5 

2.5 

1.5 

1.7 

1.4 

1.2 
ib= 150mA 
.hk = 5kV 

5.1 

1.5 

1.8 

1.5 

2.0 

1.5 

2.0 

1.5 

1.7 

(rnA ) (V) 

14 

14 

10 

15 

60 

15 

25 

15 

18 

15 

18 

14 

14 

125 

125 

100 

170 

200 

100 

170 

ISO 

90 

250 

250 

250 

250 

250 

1.0 15 

100 

170 

100 

170 

100 

170 

100 

170 

170 

330 <©> 

125 

250 

250 

250 

250 

12.0 

4.0<©> 

1.5 

2.0 

180<©> 180<©> 5<©> 

250 1. 5 

250 

250 

330 

350 

250 

250 

250 

250 

175 

330 

250 

250 

1.7 

2.5 

2.5 

2.5 

0.5 

7.0 

1.4 

1.2 

100 

22<©> J 
20 

18 

14 

14 

15 

20 
15 

75 

10 

15 

250 

100 

170 

110 

100 

170 

170 

125 

125 

100 

170 

200 

100 

Typical Operation and Characteristics 

EC2 Eel. RK Ib I C2 
(V) (V)(O) (rnA) (rnA ) 

- 1.0 

125 - 2.0 

- 2 

170 - 2 

- 2 

100 - ] 

170 - 2.7 

150 - 2.] 

- 1.3 

- 3 

150 - 1.2 

- 3 

150 - 1.2 

- 2 

170 - 2 

170 - 11.5 

170 - ]2 .5 

- 8 

- 3 

120 - 1.4 

110 65 

- 2 

170 - 2 

- 1.5 

- ] 

125 - I 

]80 

170 . 345 

- 2 

100 - ] 

13.5 

12 

14 

10 

3.5 

6 

30 

10 

15 

14 

10 

14 

10 

14 

10 

3.5 

41 

70 

9 

15 

10 

14 

14 

10 

10 

13.5 

12 

5 

200 

3.5 

6 

4.0 

2.8 

1.7 

7.2 

3 

3.3 

3.3 

2.8 

9 

3.5 

3 

3.2 

2.8 

4 

2.5 

1.7 

46 

20 

70 

33 

17 

17 

20 

70 

20 

20 

36 

20 

50 

46 

60 

70 

Gm rp 
( p U) (kO) 

8500 

6000 

5000 

5.4 

6200 400 

3500 

5500 400 

22000 32 

8500 160 

12500 

5500 

12000 

5700 

12000 min. 350 

5500 

6200 400 

2200 

7500 

11000 

2600 

9000 

11000 

11000 

5000 

16 

26 

7.7 

min. 350 

54 

· 6200 400 

6200 

8500 5.4 

7500 200 

5500 

7300 

3500 

26 

5500 400 

t 

Po 
(W) 

3.2 1 

Remarks 

Type No. 

Matsushita 

6 L M 8 

6 L N 8 

6 L X 8 

6 R 3 

6 Y 9 0 

7 0 J 80 

7 G 5 70 

7 H G 80 

8 A 8 

8 B 8 

8 C W 5 

8FQ7/ 
8CG7 

18 G J 7 0 

8 L 5 60 

1 
9 A 8 

9 A Q 8 

9GH8A 

9 G V 8 

9 J W 8 

LC ···The LC ( Limited Conn ection ) shown in the base conn ectio n drawing s hould be used only for the cases particularly 

indica ted. 

8A8 8FQ7/ 8CG7 8G.J7 9AQ8 9GH8A 
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Type No. 1 Base Drawing Heating 

--- - ~ Con nee· 

tions No. Type Ef Matsus hita Europea n • ( V) r ----
I OCW5 L L86 NT 9CV 21-4 ICat hode 10.3 

I ODX8 LCL84 NT 9HX 21 -3 Cathode 10.2 

I OGK6 NT 9GK 21 -4 Cathode 10.6 

I OGV8 L CL85 NT 9LY 21 - 4 Cathode 10.6 

Decal 0 1 IAF9 10L 21 -4 Cathode 1l.5 IOPin 

BM 8 LC L 82 NT 9EX 21 -4 Cathode 10.1 

LY6 NT 9GK 21 - 3 Cathode 11.0 

MS8 NT 9LY 21 -4 Cathode 1l.4 

I R 3 LY81 NT 9CB 21-S Ca thode 1l .3 

01 I Y 9 LFL200 IOPin 10 -55 21-4 Cathode II .5 Decal 

6.3 
12AT7 ECC81 NT 9A 21- 2 Cathode 

12.6 

12B-B 14 Mag· 9NH 29 - 51 Cathode 12.6 noval 

6.3 
12BH7A NT 9A 21- 3 Cathode 

12.6 

1 2BY7A NT 9BF 21 - 3 Cathode 6.3 
12 . 6 

12FQ7 NT 9LP 21-3 Cathode 12.6 

-- --
12G - B3 GT SGT 29 -12A Cat hode 12.6 
---
12G - B7 GT SGT 3S -32 Cathode 12.6 

12R - K19 NT 9CB 21-11 Cathode 12.6 
--- -

, 
14GW8 PCL86 NT 9LZ 21-4 Cathode 14.5 

- -+-- )- -
15CW5 PL84 NT 9CV 21 -4 Cathode 15.0 
--

1 5DQ8 PCL84 1 NT 9HX 121
-
3 Cathode 13.1 

Class ification 

by 

If Const ruction 
( rnA ) 

450 Beam Power 
T ube 

Triode x 
450 

Pen t ode Ii 

450 Power Pentode 

Triode x 
450 

Beam Power Tube 

Dulplex 
450 

Pen tode # 

Triode x 
450 

Power Pentode 

300 Pentode # 

Triode x 
450 

Pentode 

450 I Diode 

450 Duplex Pentode:l 

300 
Twin· Triode x 

150 

600 Beam Power 
Tube 

600 
Twin· Triode 0 

300 

600 Pentode # 300 

300 Twin· Triode 0 

600 Beam Power 
Tube 

600 Beam Power 
Tube 

600 Diode 

Triode x 
300 

Pentode 
-

300 Beam Power 
Tube 

Triode x 
300 

Pentode :i 

Application 

-
Vert. Def ", 
power Amp. 

Sync. Separator 

Video Amp. 
Power Amp. 
Video Amp. 

Vert. De£., Osc 

Vert. Def., 
Power Am . p 

Video Amp. 

Sync. Separator 
Amp. 

AF Amp . 

Vert. Def., 
Power Amp. 

Video Amp. 

Vert. Def. , 0 5C. 

Witho ut Exter nal S hi el d 
Capacitances in pF 

Cpg Cin Cout 
(Approx. ) (Approx. ) (Approx. ) 

---1 --max. 0.6 13.0 6.S 

2.1 3.S 2.3 

max. 0.1 S.1 4.2 

jIlax.O 14 10 . 0 1 .0 

- - -

- - -

( Unit 1) 12.0 o .IOS 
( Unit 2 ) 10 . 0 0.14 

4.4 2 .1 

max.0.3 9.3 

0.075 9.5 

I.S 2.9 

Vert. Def., Amp. max.0 .6 14 .5 

1.0 

1l .0 

4 . 3 

S.O 

3.S 

2 .2 

S.O 

Damper 1 Cp·all 6.41 Ck·f 2. S 

Video Amp. (IItJs 1) 12.0 1 .0 

Sync. S e parator, ( Unit 2 ) 
Amp. 0.14 10.0 1l.0 

( Unit 1) 2 .2 0.5 I.S 
RF Amp. 

( Unit 2 ) 
I. S 2 .2 0.4 

Horiz. DeL max. !. 4 11.5 1.7 Power Amp. 

Vert. Def. ( Unit 1) 3 .2 0.5 2.6 
( Unit 2 ) Amp. 2.6 3 . 2 0 . 4 

Video Amp. 0.063 10 . 2 3.5 

Horiz &Vert. ( Unit 1) 2.4 0.34 3.6 

Osc. ( Unit 2 ) 2.4 0 . 26 3.B 
t---- -

Hori z. Def. max. I.! 11.5 7.1 Power Amp ._ 

Horiz.Def. max.!. 4 11.5 1.1 Power Amp. 

Damper Cp·alIB.5 Ck·f 3.0 -

AF Pre·Amp. 1.4 2.3 1 2 . 5 

Power Amp. max. 0.4 10.0 10.0 - - -
Vert. Del. . max. 0.6 13.0 6.B Power Amp. 

~ 

Sync. Separatol 2.1 3.B 2.3 

Video Amp. max. 0 1 B .1 I 4 .2 

* ···Tentative Data 

b··· Remote - Cutoff 

o .. Frame Grid Tube 

O· ·Semi Remote - Cutoff 

. ··· ( MT···7 - pin Miniature Tube 

X ," High- Jl 0··· Medium- Jl 

NT · " 9- pin Miniature Tube } # "'Sharp- Cutoff 

+ "'Low- Jl ~"'D es ign Maximum Va lue 

~"'With External Shield 1Q) · ··Ab50Iute Maximum Va lue 

IIAF9 IIBMB 12BH7A 
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r---::imum Ratings I ( ~~:~gn.Center Value) 

Eb 
( v ) 

250 

250 

250 

330 

250 

250 

250 

250 

250 

250 

Eel 
( v ) 

250 

250 

330 

250 

250 

250 

250 

Pp 
( W ) 

12.0 

1.0 

4.0 

13.2 

0.5 

7.0 

5.1 

1.5 

1.0 
Vert . Qut .S 
AF Out. 1 

Ik 
( m A ) 

100 

12 

40 

65 

15 

75 

60 

' 15 

15 

50 

330~ 190~ 6 . 5~ 

250~ 0 . 5~ 15~ 

250~ 200~ 6. O~ 70~ 
epx = SkV 
Pp~3.5W 

250 

250 

300 

250 

250 

250 

190~ 

220 1Q] 

275 1Q] 

epx = 5. 5kV 

300 

300 

250 

250 

250 

300 

250 

250 

Ib = 150mA 
.hk ~ 5kV 

5.1 

1.5 

2.5 

13.0 

3.5 

6.5~ 

4.0~ 

11.01Q] 

16.5 1Q] 

6.5~ 

0.5 

9.0 

12.0 

1.0 

4 .0 

60 

IS 

100 

20 

22~ 

165 1Q] 

2201Q] 
Ib~~ 

200 

4 

55 

100 

12 

40 

Eb 
( v ) 

170 

200 

170 

250 

100 

170 

80 

150 

100 

170 

250 

100 

120 

170 

150 

250 

100 

250 

250 

250 

100 

100 

250 

250 

170 

200 

170 

Typical Operation and Characteristics 

E02 Eel. RK Ib 102 
( v ) ( v )( O ) ( mA ) ( mA ) 

170 - 12 .5 

- 1. 7 

170 - 2.1 

250 - 7.3 

- 0. 85 

170 - 15 

180 - 1.3 

150 - 2.1 

- 0 

- 11.5 

70 

3 

18 

48 

5 

41 

65 

10 

3.5 

41 170 

180 100 26 

- 0.85 

110 - 10 

170 - 2.7 

ISO - 2.1 

50 

30 

10 

200 10 

100 - 7.7 

- 10.5 

180 

100 

100 

- 8 

- 7.7 

- 7.7 

- 1.9 

250 - 7 

100 

170 - 12.5 

- 1. 7 

170 - 2.1 

100 

11.5 

26 

9 

100 

100 

1.2 

36 

70 

18 

3.5 

5.5 

2.5 

18.5 

3.0 

9 

5.75 

7 . 2 

7 

5.75 

7 

7 

6 

3.5 

3 

65 

60 

70 

60 

60 

16.5 

20 

100 

65 

Gm rp Po 
( . n ) ( k 0 ) • ( W ) 

11000 26 

3000 

11 000 min. 100 

11300 

5500 

7300 

29000 

38 

11 

26 

32 

8500 160 

2200 

Remarks 

7500 

11000 

5500 

8500 

16 

89 

11 

13 

3.2 ' RL = 3.25kfl 

22000 32 

8500 160 

5500 

14000 

3100 

11000 

2600 

14000 

14000 

1600 

10000 

11000 

3000 

10.9 

5.3 

5.3 

93 

7.7 

5.3 

5.3 

48 

26 

11000 min. 100 

Type No. 

Matsushita 

o C W5 

IODX8 

OGK6 

IOGV8 

I I A F 9 0 

BM8 

LY6 

MS8 

R 3 

Y 9 0 

12AT7 

12B-B14 

12BH7A 

12BY7A 

12FQ7 

12G-B3 

12G-B7 

12R-K19 

14GW8 

5 C W5 

15DQ8 

LC " 'The LC (Limited Connection ) shown in the base con nectio n drawing shou ld be used onl y for the cases particularly 

indicated. 

12FQ7 Isews ISDQa 
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Type No. Heating Without External Shie ld 
Base Drawin g Classification Capacitances in pF 

- Con nee· I--

r 
by Application 1 -, 

Matsushita 
tions No. Type Ef If Construction Cpg Cin Cout European • ( V) (rnA) (Approx . ) (Approx. ) (Approx. ) 

I 

Triod e x AF Amp. 4 .4 2 .7 4.3 
! 6 A 8 PCL82 NT r EX 21 -4 Cathode 16.0 300 

Power Pentode Vert. Del., Power Amp. max.0.3 9.3 8.0 

16AQ3 XY88 NT 9CB ~'lll Cathode 16 .0 ' 600 I Diode Damper Cpll 8.6 Ck·f 2.0 -

16GK6 NT 9GK 21 -4 Cathode 16 .0 300 Power Pentode Power . Amp. max.0.14 10 .0 7 .0 Vid eo Amp. I Duplex· Video Amp. ( Unit 1) 12.0 7.0 
Decal riO- 55 

0 . 105 01 6 Y 9 PFL200 21 -4 Cathode 17 . 0 300 Pen tode # I Sync. Separator, Amp. ( Unit 2 ) IOpln 
10.0 11.0 

1 21 - 2 

0.14 

NT 19DC 
Triode O Sync. Separator, Osc. I 1. 5 2.5 1.8 

I 7 A 8 Cathode 18 .0 150 
Pentode # RF, IF Amp. max. 0.025 5.2 3.4 

I 7 Z 3 PY81 NT 19CB 21 -8 Cathode 17.0 300 Diode Darner Cp·all 6.4 Ck·f 2. 8 -

I Cathode 
Triode x Vert. Def., Osc. I - - -

' I 8GVa PLCa5 NT 9LY , 21 - 4 17 .3 300 Beam Power Vert. Dei. 
Tube Power Amp. - - -

20AQ3 LY88 NT 9CB 121-11 Cathode 20.2 450 Diode I Damper I Cp·all 8.6 Ck·f 2.0 -

20LF6 Mag 
12GW 38- 01 Cathode 20.0 600 ¥~~::' Power Horiz . Def. 2.5 - -noval Power Amp_ 

450 I Beam Power 
Horiz. Del. 

11.5 2 IKQ6 LL521 Mag· 9RJ 29 - 01 Cathode 21. 5 27.0 11. 0 
noval 

Tube 
Power Amp. 

-
2 5 E 5 PL36 GT 8GT 29- 12A Cathode 25.0 300 Beam Power Horiz . DeE. max.l.l 17.5 8.0 Tube Pow e r Amp. 

25HX5 Mag- 9SB 29- 44 Cathode 25.0 300 Beam Power Vert Def . max.l.l 17.3 7.7 noval Tube Power Amp. 

Mag- Beam Power 
Horiz . Def. 11.5 29KQS PL521 9RJ 29- 01 Cat hod e 30.0 300 27.0 11.0 noval Tube Power Amp. 

Mag· 1 Horiz. Def. 11.5 29LES 9RJ 29- 01 Cathode 30 .0 300 Beam Power 27.0 11 .0 noval 
1 

Tube Power Amp. 

30AE3 Pya8 NT 9CB 21-11 Cathode 30.0 300 Diode Darner . Ca·all 8.6 Ck·f 2.0 -. 
121 - 8 f Cat hode 150 I Diode r Darner r Cp·all 6.4 3 4 R 3 NT 9CB 34.0 Ck·f 2 .S -

33HE7 ® ::;;f 'FS Diode Damper r t'H' Ck'r~h) Ch.kl.6 
38- 57 r at hode 33.6 450 Beam Power 

Tube Horiz. Def., Amp. 0.38 0 . 38 8.0 

I Diod e Damper Crbh+k) Ck· (p + h) Ch·kl.6 
3aHE7 ~~~;r 12FS 38- 57 

le"hO" 
37.S 450 Beam Power 

B.O 

~.;'~J 9RJ 
Tube Horiz. Def. , Amp. 0.38 19.38 S.O 

40KGSA PL509 3S- 01 Cat hode 40.0 300 ¥~b::' Power Horiz. D e f. 2.5 - -
Power Amp. 

42EC4A PY500A ~.;'vg~1 r-14 38- 02 Cathode 42.0 300 I Diode Damper 1 Cp·k l 3 Ck·f3.7 -

150 ¥~b~ Power 
Vert. Def. 

50JYS GT SMG 29- 12A Cathode 50.0 1.1 17.5 8.0 
Power Amp. 

* ··Tentativ e Data 0· ·· Fra me Grid Tube • .. ( MT " '7pi n Miniatur e Tube NT-"9pin Miniature Tube ) jj: ··· Sharp·Cutoff 

b · . Remote·Cotoff 0· ·· Semi Remote·Cutoff X "'High -" (> ... Medium-Jl + "'Low-Il <©>" 'Design Maximum Value 
&" 'Wi h External Shie ld [g) ···Abso lute Maximum Value 

ISA8 ISAQ3 18GV8 2lKQS 
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Maximum Ratings 
(Design·Center Value) 

Eb 
(v) 

250 
I 
I 

Eel 
(V) 

250 250 
- ep. = 7. 5kY IQI 

Pp= 5W 

330 330 

250 

250 

250 

250 

250 

250 

175 
epx = SkV 
Pp = 3.5W 

250 

250 250 
r- ep. = 7.5kY IQI 

Pp = 5W 

( ep =8k~) 275 

275 

Pp I Ik 
(W) (rnA) 

1.0 
Vert.Out.S 
AF Out. 1 

Ib= 220mA 
ehk = 6.6kY 

13 .2 

5.1 

1.5 

1.5 

1.7 
Ib = ISOmA 
ehk = SkY 

0.5 

7.0 
Ib = 220m A 
ehk = 6 . 6kY 

40~ 

15 

50 

65 

60 

15 

14 

14 

15 

75 

(ep = 
6.SkY) 

275~ 17 .O~ 275~ 

Eb 
(V) 

100 

170 

250 

80 

150 

100 

170 

100 

170 

50 

40 

~:~7kY I 250 12 .0 200 100 
-I--

400~ 300~ 14.0~ 
f-

220~ 100 

(ep = 275~ 17.0~ 275~ f 275~ 
~5kY) 

275 
(ep = 275 20.0 

6~ 
275 

epx = 7.SkV@ 
Pp = 5W 

epx = SkV 
Pp = 3.5W 

epx •• 
2kV 

I 
5~ 

J ep = SkY) 

epx = 
4. 2kV 

1 50~ 

Ib = 220mA 
ehk = 6.6k 

Ib = ISOmA 
ehk = 5kV 

Ib= Ib = 
1200mA 200mA 

10<©> 230 ~ 

Ib= 
1200mA 

Ib = 
200mA 

40 

40 

21 

130 

21 
SOO@> 

~:SkY) 1 50~ 1 0~ 230~ 130 

........ !.kV)@> 

epx = 
--Z.kYIQI 

275@> 
(ep = 7kY) 

278 40~ 500 50 
ehk = -----l- --

6.3kY 11 [QJ Ib=~ 

275 <©> 13.0<©> 220<©> 100 

Typical Operation and Characteristi cs 

+ 

EC2 
(V) 

170 

250 

80 

150 

170 

170 

175 

ECC2 

= 135 

100 

100 

ECC 2 

= 135 

Ecc 2 
= 135 

130 

130 
-t---

175 

100 

t 

Eel, RK I Ib 
(V)(O) I (rnA) 

I 
9 3.5 

- U.5 

- 7.3 

- 1.3 

- 2. 1 

- 2 

- 2 

- 0.85 

- 15 

- 10 

- 8.2 

- 8.2 

- 22 

- 22 
....... 

- 10 

- 8.2 

I 
t 

41 

48 

30 

10 

14 

10 

5 

41 

800 

450 

100 

100 

450 

450 

350 

60 

350 

60 

800 

100 

5.5 

7.2 

3 

2.8 

2.5 

70 

35 

35 

35 

2.8 

2.8 

70 

70 

20 

60 

t 

t 

4.2 

Gm 
(I'U) 

2200 

7500 

11300 

22000 

rp 
(kO) 

16 

38 

32 

8500 160 

5000 

6200 400 

5500 

7300 

14000 

14000 

8800 

8800 

14000 

r 

11 

26 

6.2 

6.2 

5 

I 

+ 

Po 
(W) 

3.2 

5.7 

Remarks 

Separated G 3 type 
as sni vets counter 
meas ure 
Ec,= O, RI2 = 8200 

-

Separated G 3 type 
as snivets counter 
measu re Eta = 0, 
RI2 = 8200 

Separated G 3 type 
as snivets counter 
measure Eta = 0 
RI2 = 8200 

-f-= 

-I-

r--
Separated G I type 
as snivets counter 
measure 
EC2= 0 

Type No. 

Matsushita 

I 6 A 8 

-
16AQ3 

-
16GK6 

I 6 Y 9 0 

I 7 A 8 

I 7 Z 3 
- --

18GV8 

-
20 A Q3 

--
20LF6 

2 I K Q 6 

-
2 5 E 5 

25HX5 
------1 

29KQ6 

29LE6 
._------1 
30AE3 

3 4 R 3 
1------

33HE7® 

38HE7 

40KG6A 

42EC4A 

50 J Y6 

LC···The LC ( Limited Connection ) shown in the base con nection drawing shou ld be used only for the cases particu larly 

ind ica t ed. 

25E5 30AE3 33HE7® 40KG6 42EC4 
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RECEIVING TUBES (F"M/AM RADIO SET) 

Type No. Heating 
Without External Shield 

Base Drawing Classification Capacitances in pF 

Connec· by Application 
tions No. Type Ef If Construction Cpg Cin Cout Matsushita European • (V) (mA ) (Approx. ) (Approx.) (Approx.) 

6 A Q 8 ECC85 NT 9J\J 21- 2 Cathode 6 .3 435 Twin- Triod e x RF Amp. Cony 1.5 3.0 1.2 = 9DE 

6 A R 5 MT 6CC 18- 3 Cathode 6.3 400 Power Thntode Power Amp. - - -

Twin - Diode Det. - - -
6 A V 6 EBC91 MT 7BT 18- 2 Cathode 6.3 300 

Triode x AF Amp. 2.0 2.2 0.8 

6 B A 6 EF93 MT 7BK 18- 2 Cathode 6 .3 300 Pentode b RF Amp. 0 .0035 5 .5 5 .0 

6 B E 6 EK90 MT 7CH 18- 2 Cathode 6.3 300 Heptode Cony. Cg . - P Cgs - ' II 7 max . O.3 
Cg.- aIlS . S 
cp- all 8 

Triode x AF Amp. 4.4 2 .7 4.3 
6 B M8 ECL82 NT 9EX 21 -4 Cathode 6.3 740 

Power Pentode Power Amp. max.0.3 9 .3 8.0 

6 X 4 EZ90 MT 5BS 21 - 3 Cathode 6 . 3 600 Twin - Diod~ FW Re et. - - -
- I--

Twin - Diode Det. - - -
12AV6 HBC91 MT 7BT 18- 2 Ca thode 12 .6 150 

Triode x AF Amp. 2.0 2 .2 0.8 
- I- - r--

12BA6 H F 93 MT 7BK 18- 2 Cathode 12.6 150 Pentode RF Amp. 0.0035 5 .5 5.0 

12BE6 HK90 MT 7CH 18- 2 Cathode 12.6 150 Heptod e Co ny. Cg.- p 
m ax . 0 .3 Cp- .1I7 <;:g.- ailS. 5 

Cp- all 8 -
9AJ FM RF Amp. 12DT8 i NT = 9DE 21 - 2 Cathode 12 .6 150 Twin - Triode x Osc .• Mi xer 1.6 ~ 2.7~ 2.6 

I 7E W8 HCC85 NT 9AJ 21- 2 Ca thode 17 .5 150 Twin - Triode x RF Amp.Cony. 1.5 3 1.2 = 9DE 
I---

Beam ' Power 3 0 A 5 HL94 MT 7CV 18 -3 Cathod e 30 .0 150 Tube Power Amp. 0.3 12 5.8 
- Beam Power 30M-P27 MT 7CV 18- 3 Cathode 30.0 150 rJube Power Amp. 0 .32 12.5 5.8 

- 7Cv - r-- -
3 5 C 5 MT 18- 3 Cathode 35.0 150 Beam Power Power Amp. 0.6 12 9 T u be 

3 5 W4 HY90 MT 5BQ 18- 3 Ca thode 35 .0 150 Diode FW Reet. - - -
r--

1 
-

Triode AF Amp. 4 .4 2.7 4.3 
50BM8 I NT 

9EX 21 - 4 Cathode 50.0 100 Vert.DeL 
Pentode x Power Amp. max .0 .3 9.3 8.0 

- - I--
5 0 C 5 H L 92 1 NT 7CV 18- 3 Cathode 50.0 150 Beam Power Power Amp. 0 .6 13 8.5 Tube 

f---- 7cv r- r-
50EH5 MT 18- 3 Cathode 50.0 150 Power Pentode Power Amp. 0 .65 17 9 

- - --
Ma~ Beam Powe r 50H-B26 noval 

10- 53 29 -44 Cathode 50.0 150 Tube Power Amp. max.1.1 17 .3 7.7 

* · .. T entatiy e Data 0···Frame Grid Tube .·· ·(MT· ·7- pin Miniature Tude NT" '9- pin Miniature Tube ) j:j:···S harp- Cutoff 

b· ·· Remote- Cut off O ·· ·Semi Remote - Cutoff X " 'Hi gh- /J <)-··Medium - p 1" "Lo w- p ~·· ·Design Maximum Va lu e 

~ ·· · With Externa l S hi e ld 1Q] ···Abso lu te Maximum Va lu e. 

6AQ8 12AV6 12BA6 12BE6 30A5 
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Max imum Rat ings Typical Operation and Charact eristi cs Type No. 
(Oesi gn Center Value) 

f- Remarks 

Eb I 
I 

I" I 

I 
E C2 Pp Ik Eb Ee2 Eel. Rk Ib p Gm rp Po Matsushita 

(V) I (V) (W) (rnA ) (V) (V) I (V) (0 (rnA ) (rnA ) (pU) I (kO ) (W) 

300 
I - 2.5 15 250 _ =-1-2.3 10 - 57 5900 I - I - 6 A Q 8 

:250~ 250 
- -

8.5 - 250 250 - 32 5.5 J - 2300 68 3.4 R L = 7 .6KO 6 A R 5 
-- - -

- - - lb = 10 

I 
- -

J 
2 - - - - -

Od 1 - 2 I--~ 62.5 
6 A V 6 

300 - - 250 - 1.2 - 100 -
I--- I I - I--- 1 -

1-330~ t-S~ 3.4~ - 250 100 68 11 4.2 4400 1MO - E c,= OV 6 8 A 6 
-

] 15.5 + - l 2.9J +---- -
Ec:s=- 1.5,Rg :s= 330 E~e33~' 1.1 r- 250 100 IOVrm s ~'+ l- - Gc = 470 1MO 6 8 E 6 - 6.8 _ 20kO , I C I = 0. SmA r- --

300 - 1 I 15 100 - 0 3 .5 - 70 2200 - -
6 8 M 8 

300 300 Verl.OulS 50 170 170 - 11.5 41 9 I - 7500 16 3.2 R L= 3.25KO AF Oul7 - I- ~ -~ 

epx = 1 . 25k V~ Ib = 245mA~ Maximum DC Output Current = 90mA - - 6 X 4 
I- -- -~ .,.-- -r T + 

- - - lb = 1 10 - - 2 - - - - -

100 --l- 160~ 
1 2A V 6 

330 - 0.55 - 250 - - 2 1.2 - 62.5 -
- l- t- -- - r- ---
330~ 330~ 3.4~ - 250 100 68 11 4.2 - 4400 1MO - E c .= 0 V 1 28A6 

Ecc:r+ .. -+- Ec:s--l .5.Rg:s-
--

330 1.1 15.5 250 100 IOVrms 2.9 Ic:z + .. - Gc = 475 1MO - 1 28E6 = 330 = 6.8 ~,Ic , = O.5mA +---
300 - 2.5 - 250 - 200 10 - 60 5500 10.9 - 1 2DT8 

t 
50 e OO 

---
250 - 2.5 15 170 - - 1.5 10 - - - 1 7EW8 

- r--- -- .-
150 150 - 100 100 100 - 6.7 43 3 - 9200 22 1.9 RL = 2.4KO 3 0 A 5 

j- -
165~ 165~ 10~ 110~ 130 110 - 9 64 2.5 - 10000 20 4 RL = 1.6KO 30M-P27 

- I- -
150~ 130~ 5.2~ - 110 110 - 7.5 40 3 - 5800 13 1.5 RL = 2.5KO 3 5 C 5 - -- --
epx = 330V Ib = 600mA Maximum DC Output Current = 100mA - 3 5 W 4 

- - - ~ 

70 I 250 - 1 15 100 - 0 3.5 - 2200 - -
508M8 

250 250 7 50 170 170 - 11.5 41 9 - 7500 16 3.2 RL = 3.25KO 
- t -

15~ 130~ 7~ - 120 110 - 8 49 4 - ~7500 - 2.3 RL = 2.5KO 5 0 C 5 
I-- - + - 14600 -;-150~ 130~ 5.5~ - 115 115 62 42 11 .5 11 1.4 R L= 3KO 50EH5 
r- - I-- --

350 1 300 18 j 220~ 130 130 I - 12 123 
I 8.5 I - 15000 4 8 RL = 0.8KO 50H -B26 

LC·· Th e LC ( Limited Conn ection ) shown in th e base connection dr awing should be used only for th e cases parti c ularly 

indi ca ted. 

30M-P27 35W4 50BMB 50H-B26 
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I RECEIVING TUBES (H I-FI SET) I 

Type No. Heating Wi t hout Ext er na l S hi e ld 
Base Drawing Class ificati on Capacitances in pF 

Connec· No. by Application 
ti ons Ty pe. Ef If Constr uction Cpg Ci n Cout 

Matsus hi ta European • (V) (rn A) (Approx. ) (Approx. ) (App rox .) 

5 A R 4 GZ34 GT 5DA 32- 1 C at hod e 5. 0 1. 9A Twin - Di ode FW Reel. - - -

6 A U 6 MT 7BK 18- 2 Cathode 6 .3 300 Pentod e # AF RF Amp. 0. 0035 5.5 5 

6AU6A MT 7BK 18- 2 Ca thode 6 .3 300 P entode # AF RF Amp. 0 . 005 5.5 5 

6 B Q 5 EL84 NT 9CV 21- 4 Cathode 6 .3 760 Po we r Pento de 'Po we r Amp. max O.5 10. 8 6 . 5 

6 C A 4 EZ 8 I NT 9M 21- 4 Cathode 6 .3 LOA T wi n- Diode FW Rect. - - -
- -- -

6 C A 7 EL 3 4 GT 8EP 32-2 Cathode 6 .3 1.5A Po we r Pentode Power Amp. ma x.1.1 I 15.2 I 8.4 
-

12AU6 MT 7BK 18- 2 Ca thode 12. 6 150 P entode # AF RF AMP. 0. 005 5 .5 : 5. 0 

6. 3 300 
( Un;t 1) 1. 8 0.37 1.5 

1 2AU7 ECC 8 2 NT 9A 21- 2 Cathode Twin - T r ide O AF Amp. ( Uni t 2 ) 
12 . 6 150 1.5 1. 8 0.25. 

- --
( Unit 1) 

6 .3 300 1.6 0 . 46 
1 2AX7 ECC83 NT 9A 21 - 2 Ca thode Twin - Triode" AF Amp. 1.6 

12 .6 150 i~6; t2 ) 1 1.6 0. 34 

12AX7A NT 9A 21- 2 Ca thode 6 .3 300 Twin - Tr iode x AF Amp. (llit 1) 1. 6 1.6 I 0 . 46 
12 . 6 15 0 (lXit 2) 1.6 1. 6 0.34 

7 I 8 9 NT 9C V 21 -4 Cathode 6 .3 760 Po we r P entode Power Amp. max. 0.5 I 10 .8 6 .5 

P F 8 6 PF86 NT 9 B J 21- 2 Cathode 4 .5 300 P e ntod e AF Amp. max .0 .05 4 5 ~ 9CB 

* "'T entativ e Data 0 ···Fr ame Grid T ube .· ·· ( MT ··· 7- pin Miniatur e T ube NT"' 9- pin Mini atur e Tube ) #" ' S ha rp - Cutoff 

b "' Re mote - Cutoff O" 'Se mi Remote- Cutoff X "' Hi gh-p O ··· Medi um-p 1" " Lo W- ,u ~"'Design Max imum Va lu e 

&. . . With Exter na l S hi e ld IQ) . .. Abso lute Maximum Va lu e 

I MISCELLANEOUS (OTHER APPLICATION ) 
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Type No. Heating 
Without Exte rnal Shield 

Base Classifica tion Capac~ a nces ~ pF 

Co nne c· Dra win g dy Appl ication 

Matsushita Europea n • tions No. Type Ef If Co nstruction Cpg Cin Cout 
( V) ( rnA) (Approx. ) (Approx. ) (Approx. ) 

636 0 QQE03/ 12 NT 9 PW 21- 4 Ca th ode 6 . 3 8 20 Tw in Beam RF Pow e r A~p max .O . l 6.2 2. 6 12.6 41 0 Po w e r T u b e (C. C .S ) 

5200 1 GT Spec ia l 38- 228 Ca th ode 6 .3 1.0A Beam Power Tube RF Po w er Amp . max. 0. 24 13.5 8.5 (c.c. S ) 

* ···Tenta t ive Data 

b . .. Re mote - Cutoff 

0 ··· Fra me Gr id T ub e • . .. ( MT · " 7- pin Mi nia tur e T ube NT-"9 - pin Mini a tur e Tub e ) # " 'Sharp- Cutoff 

O···Semi Remote Cutoff X "' Hi gh- ,u O " 'Med ium-,u 1" "Low-,u ~"'Design Maxi mum Va lu e 

&. ··· With Ex ter na l S hi e ld 1Q) · ··Abso lute Max imum Va lu e 

5AR4 6BQ5 



Maximum Ratings 
Typica l Operation and Characteristics Type No. (Design· Center Value ) 

~ -- - Remarks 
Eb Ee2 Pp Ik Eb EC2 ECI Rk Ib I C2 J1 Gm rp Po 

Matsushita 
(V ) (V) (w ) I (rnA ) (V) (V ) (V ) (0 ) (rnA ) (rnA ) (J1U) (kO ) (W) 

I 

epx = 1. 5kV Ib = 750mA Maximum DC Output Current = 250mA 5 A R 4 

330 330 3.5 - 250 150 68 10.6 4.3 - 5200 1000 - 6 A U 6 
- ---

330 330 3.5 - 250 150 68 10. 6 4.3 - 5200 - - 6AU6A - -
300 300 12 65 250 250 - 7.3 48 5.5 - 11300 38 6 RL = 5 . 2k!l 6 B Q 5 

epx = 1 .3kV Ib = 500mA Maximum DC Output Current = 180mA 6 C A 4 

800 500 27.5 150 250 265 - 13.5 100 14.9 - 12500 17 11 RL = 2kO 6 C A 7 

330 330 3.5 - 250 150 68 10.6 4.3 - 5200 - - 1 2AU6 
- , r--

300 - 2.75 20 250 - - 8.5 10.5 - 17 2200 77 - 12AU7 

- + 
300 - 1 8 250 - - 2 1.2 - 100 1600 62.5 - 12AX7 

- + - r-
330 - 1.2 - 250 - - 2 1.2 - 100 1600 - - 12AX7A -
400 300 12 65 250 250 - 7.3 48 5.5 - 11300 40 6 RL = 5.2kO 7 I 8 9 

f-- -
300 200 1 6 250 140 - 2 3 . 0 0.6 - 2000 I 2.5MO - E C3= 0 P F 8 6 

LC"'The LC (Limited Connection ) show n in the base conn ection drawing should be used only for the cases particularly 

indicated . 

Maxim um Ratings Typical Operation and Characteristics Type No. 
( Design-Center Value ) 

- I Remarks 
Eb E e2 p Ik Eb Ee2 Eel Rk Ib I e2 I" Gm rp po 

Matsushita 
( V) ( V) (W) ( rnA ) ( V) (V ) ( V)( D ) ( rnA ) ( rnA ) (I'D ) ( kD ) ( w) 

I 
300 1Ql l 20019~ x 519 - Ebb ~ 300 175 - 40 2 X 37 .5

1 

2 .3 
I - F - 200 - 14.5 Ie> = 2 XO.9mA 636 0 MHz 

F~60 6001Ql 250 19 27 1Ql I - 600 
I 

200 - 70 
I 

150 10 -
I MHz 

- 63 l ei = 2.8mA 5200 I 

LC"'The LC (Limited Connection ) shown in th e base connection drawing should be used only for the cases particularly 

indicated. 

6eA7 12AX7 
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IOPERATING EXAMPLES (AF POWER TUBES ) I 

aa~~i li- Con- Eb Ee2 Ee , Ib b sig IG2 I G2 sig Esig RL P o KF PI 

Type No. cation by ( rms) 
nection 

(V) (V) (V) (rnA ) (rnA ) operat ion (rnA ) (rnA ) (V) (kO ) (w) (% ) (w) 

A, S 250 250 - 12.5 45 47 4.5 7 8.8 5 4.5 8 -

i 2 .84 
AB , pp 250j250~35 " ,39.5 X 2 2 .5 X 2 6.5 X2 10.6 10 10 5 

* 6 A Q 5 
A, S Triode 250 - 17.5 31 34 12.4 3 1.1 9 

AB , pp Conn ec t. ---;at - 22.5 16 d 22 .5 X 2 15 .9 7 3.1 4 I 
250 250 - 18 32 r;;- , I 

1 -
11 I A, S 5 .5 10 12 .7 7 . 6 3 .4 -- , -- ~ 

AB , pp 250 250 - 25 17 . 5 X 227 X 2 4 X 2 8.5 X 2 17 .7 11 7.5 

i 

5 
* 6 A R 5 

I - 22.5 125 
I 

2.52 
A, S Triode 250 26 15.9 4 0.9 6 

Conn ect. '----'- r--
1 AB , pp 250 1- 27 .5 14 X 2 17 .5 X 2 19 .4 9 L 2. 3 3 - - f-- - -

A, S 2721~~2~' +6500~ 28 ,27 6.5 10 .8 9.5 8 

3~ * 6 B M 8 
X 2~ 5.8 X2}i 3 X~ 12 .5_ 

---t 4.91 
AB I PP 

Triode~ 
250 1200 2200* 28 X 2 31 10 10. 5 4.8 

I 6 A 8 I------'- -

J 6 

r-- 4.8 
AI S 200 - 17 35 -----l-- 12_ 3 1.5 8 

* 50BM8 5.0 
AB I PP Connect. 200 - 19 20 X 233 X 2 13 .4 4 4 4 - 1 -

\ 9.5 5 .5 =li8 ~ 1 1-
AI S 250 1250 -7.3 48 4.3 5.2 5 .7 10 

I 
;1300* 

-r-- I 
AB I PP 300 300 36 X 246 X 2 4 X 2..111 X 2J 10 8 17 1 4 

* 6 B Q 5 BI PP 300 300 - 14.7 7 . 5 X 2 46 x 2 0 . 8~11 X 2 10 8 17 
1 

4 4.79 -
12700 * AI S Triode 250 34 36 6.7 3.5 1. 95 9 

AB I PP Connect. 300 2700* 24 X 2 26 X 2 10 10 1 5.2 2.5 

AI S 250 265 - 13.5 100 104 14.9 25 8.7 2 11 10 
I-

3. 4 1 35 ABI PP Ebb375 4700 .... 1300* 75 x 2 95 X 2 11.5 x 2 22 .5 X 2 21 5 

* 6 C A 7 BI pp Ebb800 7500 .... - 39 25 x 2 91 X 2 3 X2 19 x 2 23 .4 11 100 5 9.45 

AI S Triode Ebb375 2700* 70 73 18.9 3 J 6 8 

AB I PP Connect. Ebb400 2700* 65 X 2 71 X 2 22 5 16.5 3 - -
6CM5 BI PP Triode 300 150 - 29 18 X 2 100 X 2 0. 5 X 2 19 x 2 20 3 . 5 44.5 7 .2 7.88 

25 E 5 BI PP Connect. 250 - 45 20 x 2 70 x 2 32 3 16 .4 4 7 . 5 - - t-
Al S 170 1700 .... - 12.5 70 70 5 22 7 2 .4 5.6 10 

t--
* 6 C W 5 AB I PP 250 200 1500* 50 X 2 55 x 2 2 X 2 13 X 2 13 5.5 18.5 4.5 4.79 

~r--

IOCW5 P 300 1200* 66 64 5.4 1 4.5 9 .3 4.77 

170 
- t-

15CW5 AI S Tr iode - 15. 1 50 62 10.8 1.2 2. 1 10 4 . 5 
- t-

AB , PP Co nnect. 170 2700* 32.5 X 2 36 x 2 13.4 3 . 5 3.9 3.8 

.* ·· ···· · ····· ·· ··· · ··· ··· ·· · ··· ······Cathode Res istan ce 

69MB 69Q5 6eA7 
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I I I I 1 I I 1 I I I 
Classili· Con- Eb Ee2 Ee, Ib Ib sig I G2 I G2 sig Esig RL Po KF PI 

Type No. cation by nection 

operation (V) (V) ( V) ( rnA ) ( rnA ) ( rnA ) ( rnA ) (V) (kO ) ( w) (% ) (w) 

I I 
A, 5 1 t 120 110 - 8 49 50 4 8 .5 5.7 2.5 2 .3 10 

---+ ----j 

AB , pp 100 100 - 9 26 X235 x 2 2.5 X2 11 X 2 6.4 3 3.3 4 * 50 C 5 
~ I Triode 

----1 7.5 
A, 100 - 7.5 40 41 5.3 I 0.4 4 
~ 

Connect. 
~ 21 AB, pp 100 - 11.5 15 X220 X 2 8.1 3 1 

-+ 
A, 5 

t 
100 100 - 6.7 43 43· 3 11 4.3 2.4 1.9 10 

~ 

AB, pp 100 100 - 9 23 x 242 x 3 2 X2 12 x 2 6.4 3 4 .3 4 * 30 A 5 ~ ~ ---r 4.5 
A, 5 Triode 100 - 8 35 36 5.6 1.5 0.5 5 

~ --
AB, pp Connect. 100 - 11.5 14 X2 19 X 2 8.1 4 1.2 2 I 

~ ~ -
A, 5 130 110 - 9 64 64 2.5 17 6.4 1.6 4 12 

* 30M-P27 - + 4.5 
A, pp 130 110 - 9 65 x 264.7 X 2 2.5 x 2 8 . 5 X2 6.4 3.2 8.25 8 

-

t A, 5 110 110 - 7.5 40 41 3 7 5.3 2.5 1.5 1~ - ~ 

AB , pp 100 100 - 9 24 X 2 31 x 2 2 x 2 10 X2 6 .4 3 2.5 4 
35 C 5 ~ - - 5.25 

A, 5 Triode 100 - 7.5 34 35 5.3 1 0.3 4 - I I r-- ~ ~ - -
AB, pp Connect. 100 - 11.5 14 X 2 17 x 2 8.1 3 0.7 2 

- - -t -+ *35EH5 A, 5 

~ 
115 620* 42 42 11.5 14.5 2.1 3 1.4 7 5.25 

pp I 
-t 

*50EH5 AB, 140 120 680H 23.5 X 2 26. 5 X 2 5.5 X2 8.85 x 2 6.67 6 3.8 I 5 7.5 
1--'_----

iJ --+ I I 
A, 250 250 - 7 .3 48 49.5 5.5 10.8 4.3 ~2 5.7 10 -

0.8 x2l12.5 X2 B, pp 400 300 - 15 7 .5 x 2 52.5 x 2 10.5 8 24 4 
* 7 I 89 r 250 r 1 2700* 1 34 I--L 6.7 I I 

+---- 4. 79 
A, 5 Triode 36 I 3.5 1. 95 i 9 

AB, pp Conn ect. 300 12700* 124 X2 26 X 2 1 I 10 I 10 I 5.2 I 2.5 

* ...... .. · .. · .. · .. ·· .... · .. ·· .... · .. ·Cathode Res istance 

'nit 
30M-P27 50EI-I5 
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I NUMERIC DISPLAY PANEL 

FLANDIPAK* 

Outline 

Type No. Indication Digit Color Length 

mm 

(inch ) 

Numeral 0- 9 107Max. 
COSO I 8 Neon Red 

Decima l point (4 . 213 ) 
- ---

Numeral 0- 9 7SMax. 
COS02 8 Neon Red 

Decimal point ( 2 . 953 ) 
-

Numeral 0- 9 131Max. 
COl201 12 Neon Red 

Decimal point (5.157) 

'* Registered Trade Mark for Numerical Display Panel. 

COSO I 
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Dimensions Heigt of Ciphers 

I 
Height Numeral Decimal 

Point 
mm mm mm 

( inch ) ( inch ) ( inch ) 
I 

SlMax. Approx. Approx. 
8 1.1 

( 2. 008 )' (0.315 ) ( 0.043) 
1- - e-

36Max. Approx. Approx. 
6 .5 0 .8 

(I.417) (0. 256) ( 0.031) 

I 47 .SMax. Approx . Approx. 
8 1.1 

(1. 870 ) (0 . 315 ) (0.043 ) 

COS02 



Absolute Maximam 
Typical Operating Conditions Ratings -- -

Cathode tp I K Rk tp(A) tp(K) Du Features Cathode Current Type No. 
eb Segment 

I K 
(I' 5) ( mApp ) ( kO) (I' 5) (1' 5 ) ( mApp ) 

• High· Brightness Ko - 9 0.4 - 0.9 0. 65 82 
50 - 400 190 " 160 120 1/ 10 C0801 

• High· Reliability Kdp 0. 25 - 0.55 0. 4 130 
- -

• High· Brightness Ko - 9 0.2 - 0.55 0.35 150 
- 100 - 250 190 200 150 1/10 C0802 

• High· Raliability Kdp 0.2 - 0 .55 0.35 150 
- - - -

• High· Brightness Ko - 9 0.4 - 0.9 0.7 82 
50 - 400 190 160 120 1/ 14 COl201 

· High· Raliability Kdp 0.3 - 0.75 0.5 100 

CDI201 
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VIDICONS 

General Data 

Type No. Focusing Deflection Bulb Greatest Overall Heater Heater Gr id No. 6 1 Grid NO.5 Grid No.4 I Grid No.3 

methode methode Diameter Diameter Length 
Voltage Current Voltage Voltage Voltage Voltage mm mm 

(inch) (inch) (inch) I (V) (rnA) (V) I (V) I (V) I (V) 

20PEII Magnetic Magnetic. (213) 19.6 lOS 6. 3 110 - -
I 

750 750 
I 

(0 . 772) (4 . 252 ) 

20PEI3A Magnetic J Magnetic (2 / 3) 19 .6 lOS 6.3 l 95 ----+- - 750 750 (O.7~ (4.252) I - - ---+ r 
20PEI4 ! ectrostatic j Magnetic ( 213) 19 .6 lOS 6. 3 95 600 350 350 350 (0 .772.L (4. 252h --l- -+ 
*1 

Magneti~Magn~ ( 213 )-+ 
19.6 lOS 6. 3 95 - - 750 750 54071 ( O.77~ (4.252) 

----r- -r- + --
2S .6 130 750 7262A Magnetic Magnetic 

(I) i (1.126 ) ( 5. 11S ) 6 . 3 95 - - 750 
I- 1 ~ -

7735A Magnetic Magnetic (1) 2S .6 159 6 .3 600 - - 750 750 (1.126) (6. 260 ) -+ ~ - ---+-- -
8507 

I-
8541 
I- -
*2 
54070 

Type No. 

20PE II 

Magnetic Magnetic 

Magnetic i Magnetic 

1---- f' ,=1 Mal(neti c . Ma net ic 
Electrostat,c g 

Scanned 
Target 
Area 
mm2 

(inch 2
) 

6. 6 x S.S 
(0.26 XO.3461 

Target 
Tempera· 

ture 
('C ) 

25 - 35 

20PEI3A ( 0~2~ ~ ~"~6) 
I-- '-'-'--t---

25- 35 

(I) 2S .6 159 6 .3 600 (1.126) (6. 260 ) 
I 

(1) 2S .6 159 6 . 3 95 (1.126) I (6.260 ) 

r 
2S.6 I (I) 164 6 . 3 95 (I.126) (6.457) 

Typical Operating Conditions 

-r--

Grid No.6 Grid No.5 

Voltage 

(V) 

Voltage 

(V) 

Grid No.4 Grid No.3 Grid No .2 

Voltage I Voltage Voltage 

(V) (V) J (V) 

I 

- -
----r-

- -
-r- -t 

1350 

Grid No. 1 
Voltage 

for Cutoff 
(V) 

1000 

Gamma 

1000 

1000 

750 

Field 
Strength 

of 
focusing 

(G) 

1000 

1000 
I-- -

I 1350 

Field 
Strength 
of Align· 
ment Coil 

(G) 

I 

250 - 300 
- 20 -

300 ----1-- _ ..,S",-O-+-__ O ._7_4 _1--_50 __ +-1_0_-_ 4 -I 

- 35 - I 

1 300 I 300 I _ SO 0.74 50-56 0 - 4 - 400 
- ----I-- -+- I 

*1 6. 6 XS.S 25 - 35 - 400 300 300 - 35 - 07' 

0 - 4 
----t-I---

50 - 56 0 - 4 

~1_4--l1-(-,,06_·?_~_~-,,~.:.:"~:..:.4 ::..:6)-+-_2_5_-_3_5--l __ 5oo _~OO _~-55 t- 300 ----l- 300

5
-30

: so 0 .74 -+ 

54071 (0. 26 XO. 346) - -I-- -L- - SO . .. 

7262A 9. 5 X I2 .7 25-;-1-- _ -+ _ 250 - 300 300~45- 074 T 40 0 - 4 
(0.374 XO.5) ----4 -~ . --+-----+-----i 

7735A 9. 5 X I2.7 25 - 35 - - 250 - 300 300 - 45 - 074 40 0 - 4 

.r;-_5_0_7_-I--'.(~0~~~;~~~X~I~~·.5~;-+_25_-_3_5--! __ - _ --+ __ -__ -1--_5_0_0~_~~--3-0-0--'-- 300 1 - 45~ 1100JoO 0_:7_4_+--_3_S-_ 7_t-_0_-_ 4----J ... (0.374 XO. 5) _ _ 

( i~:ig.·;) 25 - 35 - - 500 I 300 300 - 45: 100 
8541 

*2 
54070 

177 

0 .74 

(i3~:xlg .. ;) 25 - 35 1200 BOO -;;;- 1 1200 I 300 - 45: 100 I 0.74 I 

20PEII 20PEI3A ' 20PEI4 54071 

3S - 44 0 - 4 

41 - 51 I 0 - 4 

7262A 



Absolute Maximum Ratings 

Grid No.2 Grid No.1 Grid No.1 Heater Heater: I Target I Dark I Peak I Illumination I Tempera· Type No. 
Voltage Voltage Negative Positve Output 

Voltage Negative Positive with respect with respect Voltage Current Current ture 
Value Value to Cathode I to Cathode 

( V) ( V ) ( V ) I ( V ) ( V ) ( V) (f.l.A ) I (f.l.A ) I 
( i x ) (O C) 

350 - 300 0 125 

j 
10 80 0.15 I 0.5 I 10000 70 20PEII 

- I I -
350 - 300 0 125 10 

+ 
80 0.15 0. 5+ 0000 70 2 0PEI3A 

350 - 200 0 125 t 10 80 0. 15 0.5 I 10000 70 20PE I4 
- + 

350 - 300 0 125 10 80 0. 15 0.5 10000 70 lIE 1 

t 
54071 

+ +--
750 - 300 0 125 10 100 0.25 0. 55 10000 70 7 262A 

-
r 

+ 

750 - 300 0 125 10 100 0.25 0.55 10000 70 7735A 
+ - + .. 

750 
I 

- 300 0 125 10 100 0.25 0.55 70 8507 10000 
+ t + -- --+ -

750 - 300 0 I 125 10_1 100 0. 25 0.55 I 10000 70 854 1 
~ + t + --l- -

750 - 300 0 I 125 10 I 100 0. 25 I 0.55 10000 70 lIE 2 

I I 5407 0 

* 1 54071 is for twO vidicon color ca mera tube. 

Center Face I Target 
Plate 

I Dark Signal Type No. 

Resolution 
Illumination 

Voltage Current Current 

(TV lines ) ( i x) (V ) (f./.A ) (J.lA ) * 2 54070 is single tube color vidicon. 

500 10 10 - 45 0.02 0.22 20PEI I 
---

650 10 I 10 - 45 0.02 0.22 20PEI3A 

550 10 I 10 - 45 0.02 0.22 20PEI4 

6·50 10 
I 

10 - 45 0.02 0. 22 lIE 1 
54071 

600 I 10 10 - 45 
I 0.02 0.3 7262A 

t- -
600 10 L 10- 45 0. 02 0 .3 7735A 

800 
I 

10 10 - 45 
I 0.02 0.3 8507 

800 
I 

10 10- 45 0.02 0.3 854 1 

I I 
30 - 55 0. 05 lIE 2 400 

I 
30 

I I 
0.2 54070 

7735A 8507 8541 54070 
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SILICON VIDICON 

General Data 

Focusing Deflect ion Bulb Greatest Orerall Heater Heater Grid NO.4 Grid No.3 Grid No.2 
Type No. Diamete r Length 

method .methode Diameter Voltage Current Voltage Voltage Voltage 
mm mm 

( inch ) ( inch ) (inch) ( V) ( mA) ( V) ( V) ( V) 

20PEJ5 Magnet i c Magn etic (% ) 19.6 108 6.3 95 350 350 350 (0.772 ) (4.252 ) 
--r--- , I -+-- I 

25PEJ4 Magn etic I Magnetic ( 1 ) 
I 

28.6 130 6.3 95 550 I 550 350 (1.126 ) ( 5. 118 ) 
I I 

Scanned Target Grid No.4 Grid No.3 I Grid No.2 Grid No.1 Field I Field I Center 
Type No. Targe'r Tem· 

I 

Voltage strength strength 
Area perature Vo ltage Vo lt ge Voltage for Cutoff Gamma of of Align · Re solution 
mm' focusing ment Coil 

( inch ') ( "C ) ( V) ( V) ( V) ( V) (G) ( G) ( TV lines) 

20PEI5 6 . 6 8.8 25 - 35 300 240 300 - 35--80 1 0.95 - 1 Approx.48 0 - 4 450 ( O.2 6 X O.346 ) 

- ---+- T -- I +- I I r 
1- 45--100

1 ! 
25PEI4 

9.5 x I2.7 
25 - 35 300 240 300 0. 95 - 1 Approx.38 0 - 4 550 (O.374 x O.5 ) I I I 

20PEJ5 25PEJ4 
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Absolute Maximum Ratings 

Grid No.l Grid No.1 Heater Heater Target Dark Peak Il lumination Tempera· 
Type No. Voltage Voltage Negative Positive Output 

Negative Posi tive with respect with respect Voltage Current Current ( 2 ) ture 
Value Value to Cathode to Cathode 
( V) ( V) ( V) ( V) ( V) ()1.A ) ()1.A ) ( £ x) ( 'C ) 

ISO 0 125 10 60 - 0.5 500000 70 20PEI5 

- -f-- +- - f-- - f- '--- - c- .-
ISO 0 125 10 60 - 0.75 500000 70 25PEI4 

j 

Face I Target 
I 

Dark I Signal 

Plate 
Type No. 

Voltage Current Current 
Illumination 

( i x) ( V) ()1.A ) ()1.A ) 

1 10 - 15 0.01 0.3 20PEI5 

I---- - f- - -
1 10- 15 0.02 0.55 20PEI4 
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I PLUMBICON *1 
General Data 

. Focusing Deflec tion Bulb Heater Heater Normal Signal Grid No . 4 Grid No .3 Grid No . 2 
Type No. Scanned Electrode 

h.ethod Method Diameter Voltage Current Are a Volta ge Voltage Voltage 
mm2 Voltage 

mm ( V) (mA ) ( inch 2 
) ( V) ( V) ( V) ( V) 

XQI020 Magnetic Magnetic 
30 

6.3 300 
12.8 X 17 .1 

45 675 600 300 (0.504 XO.673) 

12·.8 X 17 .1 
XQ I02 0 L Magnetic Magneti c 30 6.3 300 (0.504 XO.673) 45 675 600 300 

- -- - -

XQI020R Magn e tic Magn eti c 6.3 300 
12.8 X 17.1 

45 675 600 300 30 
( 0. !p4>< 0 .673 ) 

I -

I XQI020G Ma g ne tic Ma gn eti c 
30 12 .8 X 17 .1 

675 600 300 6.3 300 (0.504 XO.673) 45 

- - - f---

XQI020B Ma g ne ti c Magn eti c 30 6. 3 300 
12 .8 X17 .1 

(0.5 04 X O. 673 ) 45 675 600 300 

- - - ~ - - r--- + 

XQI025L Magn e t ic Ma gn eti c 

t-
63 300 

12.8 X 17 .1 
45 

I 
675 600 300 30 

( 0. 504>< 0 .673 ) 

I- - - l-
I 

-
12 .8 X 17.1 

XQI025R Mag ne ti c Magn eti c 30 6.3 300 (O.504 XO.673) 45 675 600 300 

- f- -- -- I-- - (l)---t Cir c le of 

I 
XQI022 Ma gn e ti c Magn eti c 30 6. .3 300 18mm (O.709 ) 

15- 45 I 675 600 300 
Diame ter 

XQI020 
XQ I 020L,R,G,B XQ I 02SL, R XQI022 
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Typical Operating Conditions and Performance 

Grid No . 1 Sensitivity I Dark Modulation limiting Gamma of Decay Lag (%) 

Voltage for depth at 400 Transfer Typial Type No. 
Current TV Lines at Resolution 

Charact· After Application Cutoff 

I 
center of II 

( V) (,.A I m) (nA ) picture ( % ) ( TV lines ) ristics 60msec 200msec 

(2) 
I 

(4) I (5) (5) - 30-- 100 
Min. 325 Max. 3 Typ. 40 ~ 600 0. 95 ± 0. 05 Max. 5 Max. 2 Monochrome XQI020 

I- - I t---

I - 30--100 (2) 
Max. 3 

(4) 
~+5±0 . 05 

(5) (5) Lum inance channel XQI020L 
Min. 325 Typ. 40 Max. 5 Max. 2 

+------ --t--

(2) (4) (5) (5) 
Red channel XQI020R - 30--100 Min . 70 

Max. 3 Typ.35 ~ 600 0. 95 ± 0. 05 Max.5 Max.2 

- - f- t--- ---+ - r-

- 30-- 100 (2) Max. 3 (4) 
~ 600 0. 95 ± 0.05 

(5) (5) 
Green channel XQI020G 

Min . 130 Typ.40 Max. 5 Max. 2 
-I-

- 30-- 100 (2) 
Max. 3 

(4) 
~ 600 0.95 ± 0. 05 

(5) (5) 
Blue channei XQI020B Min. 35 Typ. 50 Max. 6 Max. 3 

- - r-

- 30-- 100 (2) Max. 3 (4) 
~ 700 0.95 ± 0. 05 

(5) (5) 
Luminance channel XQI025L 

Typ. 450 Typ. 55 Typ. 3 Typ. 1.5 
- I- -

- 30-- 100 (2) Max . 3 
(4) 

~ 70~ 0.95 ± 0. 05 
(5) (5) 

Red channel XQI025R Typ . 160 Typ.55 Typ.5 Typ. 2 

~ - l- I -

- 30-- 100 (3) 
Max. 3 

(4) - 1 0.95 ± O. 05
1 

(6) (6) X- ray application XQ I 022 
Min . 200 

I 
Min. 30 I Typ.5 

I 
Typ. 2 

* Registered Trade Mark for T. V. Camera Tube 

(1) The target voltage should be adjusted to the value indicated by the tube manufacturer on the test sheet as delivered 
each individual tube. 

(2) Measuring Conditions: 

Illumination 4.54 Ix at black body color temperature of 2854 OK; The .appropriate filter inserte:l in the light- path, the 

signal current obtaine in nA is a measure of the color sensitivity expressed in p.A per lumen of white light befor 
the filter . 

Filters used: XQ1020R, XQ1025R Schott OG2 thicknes.s 3mm 

XQI020G Schott" VG9 thickne ss 1 mm 
XQI020B Schott BG12 thickness3mm 

(3) Sensitivity measured with a fluorescent light source having P20 distribution. 
(4) Measuring Conditions : 

XQ1025 , L, R 
XQ1020R , B XQ1020 , XQ1020L. G 

High·1 ighr Signal ·Current Is O.3p.A 0 .15p.A 

Beam Current beam 0 .6p.A 0 .3p.A 

(5) Measuring Conditions: 

+ 

A light source with a color temperature of 2854 OK and appropriate Hlter inserted in 
XQI020R. G Band XQI025R. 

I 
High ·1 ight Signal Current Is 

~am Curren_t__ I beam 

XQ1020 
XQ1020L, R, G, B 

O.Ip.A 

O.Ip.A 

XQ1025L 

f 
(6) Measured with a signal current of O. Ip.A and a beem curr ent of O.5p.A. 

Fluor escent light source having P20 distribution. 

XQ1022 

O.I p.A 

0 .5p.A 

light- path for tubes 

XQ1025R 

-
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General Data 
.. 

Focusing De flection Bul b· Heate·r Heater Normal· S ig na l Grid No.4 Grid No.3 Grid No.2 
Type No. Scanned Electrode 

Method Methode Diameter Voltage Current Area Voltage Voltage Voltage 
mm 2 Voltage 

( inch ) ( V) ( mA ) (i nch 2 
) (V) ( V) ( V) ( V) 

XQI070 Magnetic Magneti c ( I. 0) 6.3 95 9.5 X 12.7 45 960 600 300 (O.374 XO.SO G) 

XQI070L Magnetic Magnetic (I. 0) 6.3 95 9.5 X 12.7 45 960 600 300 (0.374 XO.SOO ) 

XQ I 070R Magnetic Magnetic ( I. 0) 6.3 95 9.5 X 12.7 45 960 600 300 (0.374 XOSOO ) 

XQI070G Magnetic Magnetic ( I. 0) 6.3 95 9.5X12 .7 45 960 600 300 (0.374 XO.500) 
- - - I- - I 

XQ I 0708. Magnetic Magnetic ( I. 0) 6.3 95 9.5 X12 .7 45 1 960 600 300 (0.374 XO. 500 ) 

I 
9.5 X12.7 XQI071 Magnetic Magneti c ( I. 0) 6.3 95 (0.374 XO.500) 45 960 600 300 , 

I--- I---

XQI071L Magnetic Magneti c ( I. 0) 6.3 95 9.5 X12.7 45 960 600 300 (0.374 XO.50C ) 

XQI071R Magnetic Magnet ic ( I. 0) 6.3 95 9.5 X12 .7 45 96fr 600 300 (0.374 XO.500) 
--I--

XQI071G Magn etic Magnetic ( I. 0) 6.3 95 9.5 X12.7 45 960 600 300 (0.374 XO.50C ) 

XQI071B Magnetic Magnetic ( I. 0) 6.3 95 9.5 X12.7 45 960 600 300 (0.374 XO.500) 

XQI072 Magnetic Magnetic ( I. 0) 6.3 95 9.5 X12.7 (1) 
960 600 300 (0.374 XO.500 ) 15 - 45 

XQI070 XQI071 
XQ 1070L,R,G,B XQ I 07 I L, R, G, B XQI072 
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Typical Operating Conditions and Performance 

Grid No.1 Dark Modulation Limiting Gamma of Decay Lag % 
Voltage for depth at 400 Transfer Typical Type No. 

Sensitivity Current TV lines at Resolution 
Cutoft Center of Charaetri· After After Application 

(V) (pA j£ m) (nA) Picture %) TV Lines) sties 60msee 200msee 

- 35-- 100 
(2) 

Max.3 
(4) (5) (5) 

;;: 750 0.95 ± O. 05 Monochrome XQI070 
Min. 325 Typ. 40 Max.7 Max. 2.5 

f--

- 35 - - 100 
(2) 

Min. 325 
Max.3 

(4) 
;;: 750 

Typ.40 
0.95 ± O. 05 

Max.7 

(5) (5) 

Max.2 . 5 
Luminance c hannel XQI070L 

- - ---
- 35-- 100 

(2) 
Max . 3 

(4) 
;;: 750 0.95 ± O. 05 

(5) (5) 
Red chann e l XQI070R 

Min. 70 Typ. 35 Max. 11 Max.4 

- 35 - - 100 
(2) 

Min. 130 
Max.3 

(4) 
;;: 750 

Typ.40 
0.95 ± O. 05 

(5) (5) 
Green channel XQI070G 

Max.7 Max.2.5 
-

- 35-- 100 
(2) 

Max . 3 
(4) 

;;: 750 0.95 ± O. 05 
(5) (5) 

Blue chan ne l XQI070B 
Min. 35 Typ.45 Max. 11 Max.4 

- 35-- 100 
(2) 

Max.3 
(4 ) 

;;: 750 0.95 ± O. 05 
(5) (5) 

Monochrome XQI071 
Min. 325 Typ.40 Max.5 Max . 2 

- 35-- 100 
(2) 

Min. 325 
Max.3 

(4 ) 
;;: 750 0.95 ± O. 05 

Typ.40 

(5) (5) 

Max.5 Max.2 
Luminance channel XQI071L 

- 35 - - 100 
(2) 

Min . 70 
Max.3 

Typ.35 

(4 ) 
;;: 750 0.95 ± O. 05 

(5) 

Max.5 Max.2 

(5) 
Red c hann el XQI071R 

- 35-- 100 
(2) 

Max.3 
(4 ) 

;;: 750 0 . 95 ± 0 . 05 
(5) (5) 

Green cha nn el XQI071G 
Min. 130 Typ . 40 Max.5 Max.2 

-35-- 100 
(2) 

Max.3 
(4) 

;;: 750 0.95 ± 0.05 
(5) (5) 

Blu e channe l XQI071B 
Min. 35 Typ.45 Max.6 Max.3 

- 30-- 100 
(3) 

Max.3 
(4) 

;;: 600 0.95 ± O. 05 
(5) (5) 

X·ray application XQI072 
Min. 200 Min. 25 Max. 10 Max .4 

(1) The target vol t age shou ld be adi u s t ed to the value indicated by th e tube ma nufacturer on the test s heet as delivered eac h 

individual tube. 

(2) Measuring Conditi ons : 

Illumin atio n 8 . 15 Ix at black body c~ l or temperat ure of 2854 ' K: The appropriate filter inserted in the light·path, the signal 

curr ent ob tain ed in nA is a measure of th e co lor sensit ivit y expressed in p A per lumen of white li ght before the filter. 

Fi lters used: XQI070R, XQI071 R Schott OG2 thickness 3mm 

XQ I070G, XQI071G Schott VG9 thickness 3mm 

XQ I070B, XQ l071 B Schott BG12 thickness 3 mm 

(3) Sensitivity meas ured with a flu oresce nt l ig ht so ur ce havin g P20 distr ibut ion . 

(4) Meas ur ing Conditions: 

XQI070 , XQI070L , G XQI070R , B 
XQI071 , XQI071 L , G XQI07IR , B 

High ·1 ight Signal Current Is 0.2pA O.lpA 

Beam Cu rrent I beam 0.4pA 0.2pA 

(5) Measuring Conditions: 

XQI072 

O.lpA 

O.SpA 

A li ght so ur ce wit h a co lor t e mperatur e of 2854 ' K and a ppr opr iat e filter inserted in light·path for tubes XQI070R, G, B. 

XQI070R , B XQI070 

I 
XQI071 XQI072 XQI070L , G XQI07IL , R , G , B 

High-light Signa l Current Is 0.02pA 0.04pA I O.lpA O.l pA 

Beam Cu rren t I beam 0.2 pA 0.4 pA I O.lpA O. IJlA 
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General Data Typical Operating Conditions and Performance 

Type Focusi ng Deflection I Bulb I Heater Heater Normal Signal Cathode Voltage Grid Grid Grid Grid No.3 Voltage 

Sca nned Electrode 
(V) No . 6 No. 5 No. 4+ 2 (V) 

No. Method Method Di ameter Vo ltage Curre nt Area During :.1 During 
Voltage Vo ltage 

During During 

mmz Vo ltage Readout" 
Voltage 

A.C.T. Readout I A.C.T. 

(inch) I (V) (mA) (inch Z
) (V) Mode 1 Mode (V) (V) (V) Mode Mode 

XQ I080 Magnet ic I Magnetic 1.0 6.3 95 
9.5 X I2.7 

45 0 ! 
(I ) 

750 475 300 250 
(1) 

(O.374 XO.500) 0 - 15 0 - 30 
I I- -I I -I---- - f- ---- -- - --

I XQ I080L Magnetic I Magnetic 1.0 6.3 95 
9 . 5 X 12.7 

45 0 
(I ) 

750 475 300 250 
(1) 

(O.374 x O.500 1 0 - 15 0 - 30 
- - - - - --- - r- -I- -- -

1.0 6.3 9 . 5 X 12.7 (1) 

750 475 300 250 
(I) 

XQ I080R Magnetic I Magnetic 95 (O.374 XO.SOO ) 45 0 0 - 15 0 - 30 --f-- - --< --t- - - -- - - -+ 

185 

XQI 080G Magnetic Magnetic 1.0 6 . 3 95 9_5 X 12 .7 45 0 
(1) 

750 475 300 250 
(1) 

I (O.374 XOSOO ) 0 - 15 0 - 30 
-

I 

I-- - - ;f 4-1.0 6.3 9.5 X 12.7 (1) 

750 475 300 
(I ) 

XQI080B Magnetic Magnetic 95 (O.374 XO.SOO) 45 0 0 - 15 250 0 - 30 

Notes 

(I) Pu lse amp litude setti ngs 

Cathode pulse Yk: Adjusted to obtain an A.C.T. limiting level at 1.3 to 1.5 times I sp. 

Gvid no. 3 pulse: Adjusted for maximum and most uniform A_C.T. action over the total scanned area. 

Grid no. I pulse: Adjusted for proper handling of a highlight with a diameter of 10% of picture height and with a brightness corres­

ponding to 32 times peak signal white (I sp). 

N.B. Extention of the A.C.T. range can be obtained by increasing the grid no. I pulse; This may, howeuer, introduce dark current. 

(2) Adjusted with the A.C.T. made inoperative, e.g. by setting the cathode pulse to 15Y. 

The control grid voltage is adjusted to produce a beam current just sumcient to allow a peak signal curreut of twice the typical value, 

I sp, as observed and measured on a waveform oscilloscope. Th is amo unt of beam current is termed Ibp. 

(3) Typical beam current, signal current and pu lse settings( I) 

XQI080 XQI080R XQ!080G XQI080B XQI080L 
- _ . _---1---- - ---

Isp 200nA 100nA 200nA 100nA 
- -- -

Ibp 400nA 200nA 400nA 200nA 
I-- -- -

r-' 40nA 
-

A.C.T . level (peak) 280nA 280nA 140nA 
I- 10Y -

---
Cathode pulse Ykp lOY 5Y 5Y 

Grid no. I pulse Yg,p 
t---

40Y 30Y 40Y 30Y 
l-

Grid no. 3 pulse Vg3 P 
t-

220 to 250Y 220 to 250V 220 to 250Y 220 to 250V 

XBI080 
XB I 080L , R , G , B. 



Typecal Operating Conditions and Performance 
- ~ --- -~ -

Grid No. 1 Voltage Grid No. 1 Sensiti· Dark Modulation Limiting Gamma Highlight (%) 
(V) Voltage depth at 

Decay Lag 
of 

---r- - vity 400 TV During During Blanking for Current lines at 
Resolution Transfer Handling After After 

ReadOut A.C.T. on Cut·off Charac· Grid No. 1 Center of (Lens 
Mode Mode Peak (V) I ( pA / lm) (nA) Picture (%)(TV Lines ) I teristics Stops) I 60msec 200msec 

s .. n ote 2 Se e n 01 t 1 50 
- 45 - (4 1 

Max.3 
(51 (11 (61 (61 

- 110 Min. 325 Typ.40 
:;?; 750 0.95 ± O.O5 :;?; 5 Typ. 1. 5 Typ.0.6 

- 45 - (41 (51 
S .. 2 See n o t e 1 

(I I (61 (61 
nole 50 Max.3 :;?; 750 0.95 ± O.O5 :;?; 5 - 110 Min. 325 Typ.40 Typ . 1. 5 Typ.0.6 

- 45 - (41 (51 (I I (61 (6) 
S .. n o Ie 2 See n 01 t I 50 Max.3 Typ . 35 .t :;?; 7+ 5± O.05 -+ - 110 Min. 70 :;?; 5 t TYP . 2.5 Typ.1 _ 

(4) 1 - 45 - (51 (!) (6) (6) 
S .. n ote 2 Set n ott I 50 Min . 130 I 

Max.3 Typ . 40 :;?; 750 0.95 ± O.05 :;?; 5 - 110 Typ. 1. 5 Typ.0.6 

,.10 21s" - 45 - I 50 
(4) 

Max.3 
(5) 

(!) I (6) (6) 
S .. n o l e 1 

- 110 Min. :;?; 750 0.95 ± O. 05 
35 I Typ . 45 :;?; 5 Typ.3.5 Typ.2 

(4) Measuring conditions. 

Illumination 8. 151x at black body temperature of 2854· K : The appropriate filter inserted in the light path filters used : 

Filterused : XQI080R Schott OG570 thickness 3mm. 

XQI080G Schott YG9 thickness lmm. 

XQ I080B Schott BG 12 thickness 3mm. 

(5) Measuring conditions. 

I XQ1080 
XQI080L 

- .. 
HIghlight signa l current lsp 0.2p A 

- t 
Beam current Ibp I O.4p A 

(6) Measuring conditions. 

I 
XQI080R ~,Q1080~ XQI080B 

--l-
O. lpA I 0.2J1.A _ O.lpA 

1 
-

O.2pA O.4J1.A 0.2p A 

Type 

No. 

XQI080 
-

XQI080L 

XQI080R 
- -
XQI080G 
- -

XQI080B 

A light source wi th a color temperature of 2854· K and appropriate filter inserted in the light path for the chrominance tubes R. G 

and B. 

I XQI080 I 
XQI080R I XQI080G 

4 
XQI080B 

XQI080 L 1 -
High light s ignal current Is 0.2 p A O. lp A 0.2p A O.lpA 

r -t- -;----; ---t-- -
Beam current Ib O.4p A I 0.2pA I 0.4p A I 0.2pA 
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I CONTINUOUS-WAVE MAGNETRON 

Typical Operating Condit ions 

Type No. t Po Et It ebm Ib Cooling Air RF Mou nting 

Quantity Output Position 

(MHz) (W) (V) (A) (kV ) ( rnA ) ( £ / min ) 

2M66 2450 800 3.0 13.5 4.0 300 700 Probe Cathode 
Verti ca l 

2M77 2450 800 3.1 13.5 4.1 300 700 Probe 
Cathode 
Vertical 

2M78A 2450 500 3.2 14 .5 2.8 278 600 Probe Cathode 
Vertical 

2M88 2450 800 3.1 13 .5 4.1 300 700 Probe Cathode 
Vertica l 

2MI77A 2450 830 3.1 14.2 4.1 300 llOO Probe 
Cathode 
Vertical 

2MI78A 2450 600 3.2 14.5 3.3 300 600 Probe 
Ca thode 
Vertica l 

2M53-M 2450 800 3.1 13.5 4.1 300 1500 Probe 
Ca thode 
Vertical 

2M75-M 2450 200 3.1 14 .0 2.4 150 200 Coaxal Cathode 
Vertical 

2MI75 2450 200 3.5 15.3 2.2 175 200 Coaxal 
Cathode 

100 3.5 15 .3 2.1 100 100 Verti ca l 

Po : Power Output into matched load. 

( 

2M66 2MI77A 2M r78A 
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Mechanical Characteristics Absolute Maximum Ratings 

RF Net Cooling Ef tK ebm Ib Pi Tp Tk O' L Application Type 1-10. 

Coupler Magnet weight Anode DC 

(kg ) ( V) (sec ) (kV ) ( rnA ) (w ) ("C) ("C) 

See Electro Air Min. 2 .7 5 - - - - - - Microwave attached Magnet 0 . 65 ( Trans -
Oven 2M66 

drawing ver s e flow ) Max . 3 . 3 - 4.5 350 1400 140 300 4 

See A" - f- -f-
Permanent IT Min. 2.8 5 - - - - - - Microwave attac hed Magnet 2. 5 ( Trans -

Oven 2M77 
drawing ver~e flow ) Max. 3.4 - 4.5 350 1400 140 300 4 

--
See Perma nent Air Min. 2.85 0 - - - - - - Microwave attached Magnet 2.0 ( Trans -

Oven 2M78A 
drawing verse flow ) Max. 3 . 55 - 3.3 350 1000 150 300 4 

See Permanent Air Min. 2.8 5 - - - - - -
attached 3. 0 ( Trans - Microwave 2M88 
drawing 

Magnet 
verse flow ) Max. 3 . 4 - 4.5 350 1400 140 300 4 Oven 

See Permanent Air Min . 2.8 3 - - - - - -
attached 2.0 I (Trans - Microwave 

Magnet 1400 I Oven 2MI77A 
drawing verse flow ) Max. 3 .4 - 4.5 350 150 300 4 

See 
Permanent 2 . 0 I Air 

Min. 2.85 - - - - - - -
attached Microwave 2MI78A 
drawing Magnet (Axial flow ) Max. 3.55 0 3.8 350 1200 : 150 300 4 Oven 

See Permanent Air Min. 2.8 5 - - - I - - -
attached 2.0 ( Trans - Microwave 

Magnet 2M53-M 
drawing verse fl ow ) Max. 3.4 - 4.5 350 1400 140 300 4 Oven 

See Permanent Air Min. 3 . 05 0 - - - - - -
attached 

Magnet 2.0 ( Trans - Medical 2M75-M 
drawing verse flow ) Max. 3 .75 - 3.0 200 600 140 300 2 

See 
Per manent Air Min. 3 . 15 0 - - - - - -

attac hed 
Magnet 2.0 (Trans- Medical 2MI75 

drawing verse flow ) Max. 3.85 - 3.0 200 600 150 300 2 

O'i. : Voltage Standing wave ratio. 

2M53-M 2M75-M 2MI75 
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OUTLINE DRAWINGS (RECEIVING TUBES ) I 

18-1 

2 
3 

4 
6 
6 
6 

16.6-19.016 
(0.654-0.748 16) 

H A 5 
H A 5 
H A 5 

A L 5 

H A 5 
A K 5 

29- 02 

27.0-30.1 01 

ffb 
~ - T29 ~~ 
~~ ~~ 

"4!Jl 
32.54 ¢ Max. 

(1.281 11') 

3 C U A 
3 C U 3 A 

18-2 

16.6-19.0 16 
(0.654-0.748 16) 

2 G K 5 3DT6A 
3 G K 5 4DT6A 
3 H Q 5 6AV6 
4 G K 5 6DT6A 
6 AU 6 12AU6 
68A6 1 2AV6 
68E6 128E6 
6 G K 5 
6HQ5 
128A6 

29-12A 

27.0-30. 1 Ii> 

l (1.~;rr~k 
T29 ~'"': 

/"" 
~~ 

~1 
32.54 ¢ Max. 

(1.281 91\ 

6 C M 5 
12G · B3 
2 5 E 5 

5 0 J Y 6 

5 
6 
6 
6 
3 

18-3 

16.6-19.0'01 
(0.654-0.748 '" ) 

A Q 5 
A Q 5 

A R 5 

X 4 
0 A 5 

30M · P27 

3 5 C 5 

3 5 E H 5 

3 5 W 4 
5 0 C 5 
5 0 E H 5 

29- 16A 

27.0-30.191 
(1.063-1. 185 91) 

3 C V 3 
3 C V 3 A 

21-2 

19.1-22.2 16 
(0.752-0.874 01) 

4 8 L 8 6 L J 8 
4 G S 7 6 L M 8 
4R·HHI5 6 L N 8 
5GH8 A 6 LX 8 
5 G S 7 7 D J 8 
5 G X 7 7 H G 8 
5 H G 8 7 G S 7 
5 L J 8 8 A 8 
6AQ8 9 A 8 
6CL8A 9 A Q 8 
6 D J 8 9G H8A 
6 E A 8 9 J W 8 
68L8 12A T7 
6GH 8A 12AU7 
6 G S 7 12A X 7 
6 G X 7 120T8 
6 H 8 7 1 8 A 8 
6 H G 8 1 7E W8 
6 K E 8 P F 8 6 
6 K Z 8 

29-44 

27.0-30.1 

~. 
~§ T 29 ~~ 

g~ 1 

50H·B26 

2 5 H X 5 

21-3 

19.1-22.2 ¢ 
(0.725-0.874 01) 

68X6 6 A 88 
6FQ7 6DX8 
6 G U 7 6 J X 8 

FQ7 8 L S 6 
IOOX8 128H7A 
I 28YlA 12FQ7 
150Q8 IILY6 

29-51 

27.0-30.101 

(r'I:~ 
~R T29 f7 D :1 

128 · 814 

Unit mm ( inch) 

21-4 

19.1-22.2 01 
(0.752- 0.874 ¢ ) 

6 A F 9 IOGV8 
68M8 II A F9 
6 8 Q 5 118M8 
6 C A 4 II MS8 
6CW5 I I Y 9 
6 G K 6 15 CW5 
6GV8 I 6 A 8 
6 Y 9 16 GK6 
8 8 8 I 6 Y 9 
8 C W 5 18GV8 
9 G V 8 508M8 
IOCW5 6 3 6 0 
lOG K6 7 1 8 9 

32-1 

33.3 ¢ Max. 
(1.311 01) 

r01 
~! l~; 

15 

5 A R 4 



21-7 

18K 2 

1 X 2 8 

32-2 

6 C A 7 

21-8 

6 R 3 
1 1 R 3 
1 7 Z 3 

3 4 R 3 

38-01 

6 K G 6 A 
6 L F 6 
20 L F 6 
40KG6A 

21-1 1 

6 A L 3 

1 6 A Q 3 
2 0 A Q 3 

3 0 A E 3 

38-02 

6 E C 4 A 
42EC4A 

21-12 

19.1 -22.2 16 
(0. 75~874 16 1 

JV\.. L 
~ N ;~ 
~ o 2 ,.....-

~t~Ll 

3 E H 7 

3 E J 7 

4 E H 7 
4 E J 7 

6 E H 7 
6 E J 7 

38-19 
38-29A 

6 8 K 4 8 
6BK4C/ 6EL4A 

21-20 

4 G J 7 

5 G J 7 

6 G J 7 

8 G J 7 

38-03 

21-31 

S 2 
S 2 A 

38-57 

36.6-39.6 16 36.6-39.6 16 

.rFrl ~o /0 0 T38 :E- ~ M T38 :E r--. 

l~lD u 
43.65 ¢ max. 

(1.719 161 

S 2 0 0 1 33HE7® 
3 8 E H 7 

Unit mm ( inch) 

29-01 

27.0-30.1 ¢ 

fM1 
,( ...;-' 
~§ tlfl 
N_ T29 C!:M 

'~1 
2 1 K Q 6 
2 9 K Q 6 
2 9 L E 6 
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FLANDIPAK~ 

COSO I 

COS02 

~R~~~~~RR~RRR~R~~R~~RR~ 

"'~ rri8, 

o ~f! Qjg 

.... .... 
",-

..i!:! 

KKK KKK K K A A A A A A A A PL PL PL PL 
afbhecdg876543211122 

74 ± 1 
(2.913 ± O.O39) 

68.6 ± O.S 
(2.701 ±O.O20) 

64.6 
9.8 1 (2.543 ) § 4-2.5" 

49 0.386 (0098) 
( 1.929) 

(0176 ;-
d 

/ ";::J ~ 

,- -~J:~r 
.t++. 11 ~L~ o:i8, ~ 

-lI. • L • .~~ -~ 't ' ;:;:; -+iii 

T (~6~5 ) ~~il~ :1 r~:l ~1 r~ ~1 rm"f:fo iJillrtlDD [1 fi Oi 
"'0 

4 (0 157)-1 ~21;~)f L 1 
72.5 ±O.5 (0.079) (0.039) III 

± O.020 ~ . (2.854 

COl201 

20- 1.00 
(0.039' ) 

t--------.�3o . O± 1.0 15. 118± o. 039)---------i 

~=======1~2~1:.".O± 0 .5 { 4.764±0.02) 
1 . 114.0 (4.488 ) 

62.25 {2.461 ) 
8.5 . 

(0.33s> 

IQ. 25 to . 404 )f-flIH--i':-r 

I ~~~~~mom~ 
AAAAAA.KKKK 
6S4321cbad 

7. 0Max. 

1'27~ 

19.0Max. 
10.7481 

-H--
1.6 10 . 063 1 

22-1.0~ 

10 . 039~ 1 

6.5Max. 
(0.256) 

19 Max . 
(0.748 ) 

1.6 
(0.063) 

5- 30 
10 .118 >1 

7.0 Max. 
(0.276 ) 

J9.0 Max. 
10 .748 ) 

-II---
1.6 
(0. 063) 

Unit mm (inch) 



(VIDICONS ) 

19.6 ¢ ±0.2 
(0.772 ¢ ±0.008) 

20PEII 
20PEI3A 
20PEI4 
54071 

.012 ) 

(SILICON VIDICONS ) 

19 .6",±0 .2 
(0. 772",± O.OOS) 

20PEI5 

28.6¢±0.3 
(1.126¢±0.012) 

25.9 ¢ ±+0.8 
(1.02 ¢ )- 09 

( 1.0291 + 0 .031 ) , - 0 .03 5 

7262A 

25PEI4 

25. 9¢±~08 
(1.02 ¢1 0 .9 

(12 ¢ ~g m ) 
I 

7735A 
8507 
8541 

Unit mm (inch) 

0* ..,is 28.6±O·3 .... e (1.I26±0.O'2) 

+ 0 .2 
25.9. %- 0 .4 

( 1 '02 91+0 .008 ) . -0 .016 

54070 

192 



193 

(PLUMBICON * ) 

, 

I 
lJ. 15\1'>:tO. 3 
O. 187±O.0121 

XQI020 
XQ I 020L. R. G. B 
XQ 1025L. R 

I 
3O.15 ~ :i;.O.3 

(1.187) 

XQ I 022 

(CONTINUOUS -WAVE MAGNETRONS) 

2M66 
Direction of 
cooling ai r. 

~ 
r-----l!34~9i----I1 

-G"f\-, , 
' .... '" 

28.4 ¢±O.2 
(I. 118 ¢±O.008) 

lO.25¢±O. \5 
- (O.797±O.(X)6) 

"!I'l-" 0+1 ~ci-
jJ~ ~~ t!~ 

:8 
i 

25.5 1J) ±O.S 
~ (1.004±O.02) 

.~ 
tl+j 

!!l~ 

XQI070 
XQ I 070L. R. G. B 
XQI071 
XQ I 07 I L. R. G. B 

p 

Q 
Eloc trooe connection. 

k.4 ~±o.i 
( 1.lJjl18.±O'OO8~;;~ 

-:~ t!g 
+liS 
'"!ci 

25.5 J ±O. 
(I.004±O.02l 

Unit mm (inch) 

~s" ~ 
t-.... .... ...+---' le 

26.6 ¢ Max. 26.6 Max. 
(1.047 Max. ( 1.047Max.) 

XQI072 

RF Coupler 

T he flange mates 
w ith Japanese 
standard 
BR..J -2 

Magnetic Pole Piece. 

XQ I 080 
XQ I 080L. R. G. B 



2M77 

Thermostat 

2M78A 

DirectIon of cooling air 

~ 
1--98 (3.058)l 

36.5 ¢ ±0.2 

(1.437±0.008) (;3 ~2 ) 

(3.1 5) 

Direction of cooling air 

D 
141ma • . 

1----- (5i6.;~";a~)--
(3.937 ± 0.039) __ 

50 
(1 .969) 

L...--li.±~ 
(1 .378 ± 0.02) 

6 ~ 8 ~---"C---l-l 
+I 0 00 
(>"I +I _ +I 

~~ ~~ ~ !:! -'---=j-~ 

I 

23 
92 0 (0.906) 

(3622 0 ) 

Unit 

RF C04'ler 

p~ 

w~ 
® ® 

Note on Fi lament Terminals 
I) S tandard Exeuction. 

Fixed pipes. 
2) On Order Base. 

a Flying leads with AMP No. 
4 I 829 receptacle. 

b. Fixed Tabs. 
(AMP NO.41829 receptacle 
can be attached to these 
tabs. ) 

12 
(0.472) 93 11(3.661) 

36.0 ¢ max. 
(1.417) 

r------1 
31.4 ¢ m.n. 

(1.236) 

RF COL4Jler 

--~~-- ----

150m" •. T. 150 - IS. 906) 15.906 ) 

35.5 .) ±O.2 
_ (1 .398±O.OO8 1 

~ 31.8 rz, ±O.2 

The flange mates WIth 

Japanese standard 8R..J-2 

"'~ , ( I. 252±O.OO8) 

---r------ ----

mm ( inch ) 

18.9±0.2 
(O.744±0.OO8 ) 

194 



2M88 

4- M5 Screw Holes. 36.5 16 
(1.437 16 ) 

© 
P 

125+ 1 

~
(~g21±O'039)1 Thermostat 

(2.362 l00± 1 
(3.937±0.039) 

® 

® 

2MI77A 

'0 ... 
c: "; 
.Q b(I 
t; ~ c;) 
'" 0 . ~ 0 
O U 

-::::'f+-::......c.~. 

36.5 4> ±O.2 
( 1.4374> ± O.008) 

294> 
(1.1424» 

Unit mm ( inch) 

RF Coupler 

1== - - --- ---

- - - - -

1~ __ I50min. 
(5.906) 

RF 
OUT PUT 
Referene point 
anode temperature for 
measurement. 

- -

- - ---

I 

31.4¢ min. 

36.0¢ max. 
(1.41 7¢ max ) 
r-

(1.236¢ min. ) t----

- - - - - -

~: 
~I 

I 
- - - .J 

I---(51~)~ 
18.5±0.5 

(0.728±0.020) 

N ow 
tl:': 

M 

:Ji 

I 

,-- I ~( 
<Din ~L 1====-tlt=~~~TJjJ:J 
L The flange mates wi th 

Japanese standard 8R.J-2 

Reference point 
for anode temperature 
measurement 

Thermoswi tch 
mounting plate 

195~---------------------------------=======----~::~------------------~ 



Unit mm (inch) 

Direction of cooling ai r 

2MI78A .Q, RF Coupler 

Thermo sWitch 
mounting hole 

2M53-M 

Referens point fOf anode 
T emperature measurement. RF OUT PUT 

DlrQCtloo of cooling air. 

Note on Filament T erminals 
1) Standard Execution. 

FlYing leads with terml nal 
(mnerdiameter 4.3 rfJ [TIm 1 

2) On Order Base. 
a Flying leads wit h AMP No. 

41829 receptacle. 
b. FIXed Tabs. (AMP No. 

4182Cl receptacle can be 
aHae led to these labs) 

Thermostat mounting position. 

lB.9±O.2 
(0.744±O.008) 

"'~ 
~; 

r~~~~--~~~~ 

The flange mates with 
Japanese standard BRJ-2 

RF Coupler 

I--- 1~~6)----+---(~~~)- lB.9±O.2 

35.5 ¢ ± O.2 :~- I- (O.744±O.008) 

The flange mates with 
Japanese standard BR.J-2 

1I .398±O.OO8) !- ;:: 
31. 8 ¢ ± O.2 o~ 
(1. 252±O.OO8)· !- ~Sl ' 

--T~-- , _ 
",5': 

------ --------- -- ----- ~:; 
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2M75-M 

2MI75 

2-M4 

Side pme F 

92 
3.622 1 

1 6.5~~oo .2 
( O.65¢~g·006 ) 

RF output 

Reference pOin t for anode 

62 -...I 4-5.5 <11 (4-0.2170) 

(2.441) 16 . 5±~: 2(o.650~~:OO8) 
- RF OUT PUT 

~ ~Ll---J.H:~:::::::==:":----. 
M1S.5 P =l coo 

Reference POint for anode ,..... ~ 
temperature measurement. \D~ 

Jilirr" "~ lJ~ 
2-M4 fi=1;~=1=~~~~§ 

N ~~ 
re~ -1 .0; 
~~~~--~--~~=r-L~l 

RG I4/ U 
CoaxIal cable. 

Unit mm ( inch) 

. 25 



BASE CONNECTIONS 

, 
NC 
5BQ 

, 
2P 
5BS 

fiJl
'!' 2P 

6 

2 
H 

, 8 
t H.K 

5DA 

, 
G , 

7BK 

, 
G, 

7BT 

3 5 W 4 

6 X 4 

5 A R 4 

6 A L 5 

6 A R 5 

6 A U 6 
6 B E 6 
1 2 A U 6 
I 2 B A 6 

6 A V 6 
I 2 A V 6 

, 
G, 

7BZ 

7CH 

7CV 

, 
G, 

7EN 

H 

, 
K 
7FP 

7GM 

8 
G, K 
8EP 

(RECEIVING TUBES) 

5 A Q 5 
6 A Q 5 

6 B E 6 
I 2 BE 6 

3 0 A 5 
30M · P 27 
3 5 C 5 
5 0 C 5 
5 0 E H 5 

30T6A 
40T6A 
6DT6A 

2 G K 5 
3 G K 5 
4 G K 5 
6 G K 5 

2HA5 / 2HM5 
3 HA5 / 3HM5 
4HA5 / 4HM5 
6HA5 / 6HM5 
2 H Q 5 
3 H Q 5 
4 H Q 5 
6 H Q 5 

6 C A 7 

P 

8MK 

3 C V 3 
3 C V 3 A 

6 B K 4 
6 B K 4 B 
6BK4C / 6EL4A 

6 C M 5 
1 2 G · B 3 
2 5 E 5 

5 0 J Y 6 

3 C U 3 
3 C U 3 A 

I 2 A U 7 
I 2 A X 7 
12 A X7A 
12BH7A 

4R ·HH I 5 
6 A Q 8 
6 D J 8 
7 D J 8 
9 A Q 8 
I 2 D T 8 
I 7 E W8 

H 

9AQ 

9AT 

9BF 

9B-J=9CQ 

9C B 

9CV 

9DC 

3 E H 7 
3 E J 7 
4 E H 7 
4 E J 7 
6 B X 6 
6 E H 7 
6 E J 7 

6 A B 8 

12BY4A 

P F 8 6 

6 A L 3 
6 R 3 
I I R 3 
I 6 A Q 3 
I 7 Z 3 
20AQ3 
30 A E 3 
3 4 . R 3 

6 B Q 
6 C W 5 
6 E A 8 
8 C W 5 
10 C W 5 
15 C W 5 
7 I 8 9 

4 B L 8 
6 G H 8 A 
6 L N 8 
6 L X 8 
8 A 8 
9 A 8 
9 G H 8 A 
9 J W 8 
I 7 A 8 
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9DT 

9EX 

9FX 

9FZ 

9GF 

9GK 

G,P 

9HX 

199 

S 2 
S 2 A 

6 8 M 8 
8 8 8 
11 8M S 
1 6 A 8 
508 M 8 

6 C L 8 A 

6 K Z 8 
9 K Z 8 

4 G S 7 
5 G S 7 
5 L J 8 
6 G S 7 
6 L J 8 
7 G S 7 

6 G K 6 
8 L S 6 
lOG K 6 
1 6 G K 6 
IlL Y 6 

6 D X 8 
1 0 D X 8 
1 5 D Q 8 

H 

9LY 

9M 

Kp,K T. GlP 
IS 

9MP 

9NH 

9PW 

GT 

9QA 

6 F Q 
6 G U 
8 F Q 7 
1 2 F Q 7 

6 G V 8 
9 G V 8 
lOG V 8 
11M S 8 
1 e G V 8 

6 C A 4 

5 G A 8 H 
5 H G 8 
6 H G 8 
7 H G 8 

128 · 8 14 1 

6 360 

4 G J 7 
5 G J 7 
5 G X 7 
6 G J 7 
6 G X 7 
6 H B 7 
8 G J 7 

9RJ 

9SB 

9Y 

9 - 14 

6 KG 4 A 
2 1 K Q 6 
29KQ6 
40K G6A 
29 L E 6 

2 5 H X 5 

8 K 2 
X 2 8 

6 E C 4 A 
42EC4A 

6 A F 9 

~"H' ppz Kpi 

GZP2 :::: 8 G IPI 
KP2 G3P2 
G 1P I IS GZPI 

GIP 2 1 PP I 

I OL 

50 H· 82 6 

6 J X 8 

10-54 

12GW 

6 y 9 
1 1 Y 9 

6 Y 9 

33H E 7 ® 
38 H E 7 

6 L F 6 
2 0 L F 6 

S 2 0 0 1 



(VIDICONS ) 

~
,SJ G o 

H 3 : : ) Gz 

--
Ie G3 .G4 

K ' 

2 0PEII 

8507 

(SILICON VIDICONS ) 

20PEI5 

(PLUMBICON *) 

XQI020 
XQ I 020L,RG,B 
XQI022 
XQI025 
XQI025R 

20PE I3A 

G'3 4:::, 6G, ~
c SJ G, 

GI :.:.:... 

H IIC BH 
Index pin .... 

8541 

25PEI4 

K 

XQI070 
XQ I 070LRG,B 
XQI071 
XQ I070LRG,B 
XQI072 

20PE I 4 

54070 

S.J 5 g 2. g. 

6 XQI080 
g , XQ I080LRG-B 

7262A 
7735A 
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Export Division 

SALES OFFICES 

MATSUSHITA ELECTRONICS CORPORATION 

SEMICONDUCTOR DIVISION 
CATHODE RAY TUBE DIVISION 
ELECTRON TUBE DIVISION 
Takatsuki, Osaka, Japan 
Tel: Takatsuki (0726) 82-5521 

MATSUSHITA ELECTRIC TRADING CO., LTD. 

• Head Off ice: Kawaramachi Bldg. 71, 5-chome, Kawaramachi, Higashi-ku, Osaka, Japan T 541 
Tel: Osaka (06) 202-1221 
Telex: MATSUELE OS3380 
Cable Address: "MATSUELECO" OSAKA 

• Tokyo Branch : 30th Floor, World Trade Center Bldg., No.5, 3-chome, Shibahamamatsu-cho, 
Minato-ku, Tokyo, Japan =r105 
Tel: Tokyo (03) 435-4501 
Telex: MATSUELE TK4647 
Cable Address : "MATSUELECO" TOKYO 

Sales Organization in U.S.A. 
MATSUSHITA ELECTRIC CORP. OF AMERICA 

• Head Office: Pan-Am Building 200 Park Ave., New York, N.Y. 10017, U.S.A . 
Tel: 212-973-5700, 5710,5729 
Cable Address: "MECAYORK NEW YORK" 

• Chicago Office: 2960 Hart Drive Franklin Park, Ill. 60131 
Tel: 312-455-3105 

Sales Organization in West Germany 
MATSUSHITA ELECTRIC SALES (EUROPE) G. m. b . H. 

2 Hamburg 36, Jungfernstieg 40 , F.R. Germany 
Tel: 341543 thr, 341545 
Cable Address: "HAMATELEC HAMBURG" 

Sales Organization in Brasil " 
MATSUSHITA ELECTRIC BRASILEIRA INDUSTRIA e COMERCIO LlMITADA 

Rua Xavier de Tolede, 114-11 Ander, Sao Paulo Brasil 
(Caixa Postal 2094, Sao Paulo) 
Tel: 32 (9195), 33 (2987) 
Cable Address : "MEBRIC SAO PAULO" 

Panasonic National 
(U.S.A. and Canada) (except U.S.A. and Canada) 

03745M® 
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