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TYPE ASSORTMENT 

RADIO AND TV RECEIVING TUBES 
OSCILLOSCOPE AND MONITOR TUBES   II 
TRANSMITTING TUBES. RECTIFIERS AND MICROWAVE TUBES   III 
INCANDESCENT FILAMENT DIGITAL AND LEVEL DISPLAY DEVICES, GLOW 
DISCHARGE TUBES 
SEMICONDUCTORS 

I 

  IV 
  V 

Page Type Page Type Page Type Page 

AA 112 
AA 113 
AA 116 
AA 117 
AA 118 
AA 119 
AA 132 
AA 135 
AA 136 
AA 137 
AA 139 
MZ 10 

AC 125 
AC 125(z) 
AC 125F(z) 
AC 125K z 
AC 125U z; 
AC 126 
AC 128 
AC 128K 
AC 128(z) 
AC 176 
AC 176K 
AC 1 B7 
AC 187K 
AC 188 
AC 188K 
AD 161 
AD 162 

AF 106 
AF 139 
AF 200 
AF 201 
AF 239 
AF 2395 
ASZ 15 
ASZ 16 
ASZ 17 
ASZ 18 
ASZ 1015 
ASZ 1016 
ASZ 1017 
ASZ 1018 

AZ 41 

BA 243 

V-2 
V-2 
V-2 
V-2 
V-2 
V-2 
V-2 
V-2 
V-2 
V-2 
V-2 

V-2 

V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 
V-5 

V-7 
V-7 

V-6 
V-6 
V-6 
Vfi 
V~ 
Vfi 
V-7 
V-7 
V-7 
V-7 
V-7 
V-7 
V-7 
V-7 

BA 246 
BAY 41 
BAY 42 
BAY 43 
BAY 93 

V-3 
V-3 
V-3 
V-3 
V-3 

88 tO5A V-4 
BB 1058 V-4 
BB 105G V-4 

BC 107 V$ 
BC 108 V-8 
BC 109 V-8 
Bc 1n v-a 
BC 178 V-8 
BC 179 V-8 
BC 237 V-8 
BC 238 V-8 
BC 239 V-8 
BC 307 V-8 
BC 308 V-8 
BC 309 V$ 

BCY 58 V-8 
BCY 59 V$ 
BCY 78 V-8 
BCY 79 V-8 

BF 167 V-10 
BF 173 V-10 
BF 177 V-10 
BF 178 V-10 
BF 179A V-10 
BF 1798 V-10 
BF 1790 V-10 
BF 184 V-10 
BF 185 V-10 
BF 224 V-10 
BF 225 V-10 

BFY 33 V-10 
BFY 34 V-10 
BFY 46 V-10 

BY 133 V-16 
BY 134 V-16 EAA 91 
BY 135 V-16 EABC 80 

1-2 
BYX42/100T V-16 

EAF 42 

V$. ~. BYX421200T V-16 EBC 41 

BYX42/300T V-16 EBF 80 
BYX42/400T V-16 EBF 89 
D. 7-113 
D. 7-113 F 
D. 7-115 
D.7-115 F 
D. 7-116 
D. 7-116 F 
DG 7-123 
D. 7-124 
D. 7-125 
D. 7-126 
DG 7-131 
DG 7-132 
D. 7-176 
D. 7-178 
D 10-12 . . 
D. 10-111 
D 13-19 
D 13-21 .. 
D 1326 .. 
D 13-27 .. 
D. 13-111 
D.13114 
D. 13-116 
D. 13132 
D. 13-132 F 
D. 13-134 
D. 13-136 
D. 13-154 
D 13-450. . /01 
D 14-180 ../T 
D. 18-11k 
D. 18-116 
D.M 10.111 
D.M 13136 
D.M 13-140 

DY E6 
DY 87 
DY 802 
DY 806 
DY 807 

1-3 EC 86 
I.3 EC 88 
I-4 EC 92 

IS ECC 40 
I-S ECC 81 
I-0 ECC 82 
I-7 ECC 83 
I$ ECC 85 
I-q ECC 808 

I-t0 ECF 80 
I-11 ECF 82 
I.12 ECH 42 
I-13 ECH 81 
I-14 ECH 83 
I-15 ECH 84 
I-16 ECH 200 
I-p ECL 80 
I-18 ECL 82 
I-09 ECL 85 
I-20 EC186 
_yi ECL 805 
-22 EF 40 
-23 EF 41 
-23 EF 42 
r24 EF BO 
-25 EF 85 
-26 EF 86 
-27 EF 89 
-28 EF 183 
-29 EF 184 
-30 
-31 EL 41 
-32 EL 84 
-33 EL 504 
I-2 EY 86 
I-2 EY 87 
I.2 EY 88 
63 EY SODA I-3 EY 806 
I-3 EY 807 
I-4 

EZ 40 I.4 EZ 80 
I.5 EZ 81 

I.5 
I-5 

-6 
.7 
_7 
_7 
-7 

$ 
-9 
-9 
0 
0 
1 
1 
2 
2 
3 
3 
4 

-14 
-14 
-1 S 
-15 
-15 
-16 
-16 
-16 
-17 

I-17 
I-17 
I-18 

-18 
-18 
-18 
-19 
-19 
-19 

I-19 
I-19 
I-19 



r 
Type Page Type Page Type Page Type Page 

E80CC 
E81 H 
E81L 
E83F 
E88CC 
E130L 

GRG 200/3000 III-10 
GRG 250/3000 III-10 

K 36-20 II-34 
K 2001 II-36 

M 12-100 
M 17-11 
M 23-100 
M 28-12 
M 31-120 
M 38-120 
M 47-12 
M 59-33 

MH 03 
MH 10 
MH 11 
MH 12 
MH 41 
MH 43 

MR01/A 
MR01/B 
MR 01/C 
MR 01/D, 
MR 01/Ds
MR02 . . 
MR02/M 
MR 03 
MR Ob 
MR 53 

I-38 
I-40 
I-42 
I-44 
I-46 
I-48 
I-50 
I-52 

II-11 
II-11 
II-11 
II-11 
II-11 
II-11 

II-12 
II-12 
II-12 
II-12 
II-12 
II-12 
II-12 
II-12 
II-12 
II-12 

OA 3 I-37 
OA 1180 V-2 
OA 1182 V-2 
OA 1182D V-2 

OC3 
OD3 

I-37 
I-37 

OQQ 55/1500 IIIJ 
OQQ 151 /3000 III-3 
OQQ 501/3000 III-3 TM 80 
OS 51 III-k TM 81 
OS 70/1750 III.4 TM 82 
OS 125/2000 III-4 TM 83 

OA t154Q V_2 TM Bk 

OA 1161 V-2 
TM 85 
TM 86 

OC 26 V-7 TM 87 

-32 OT 100 III-3 
-33 OT 400 III-3 
-~ PABC 80 I-20 
-33 
~3 PC 86 I-20 
-34 PC 88 I-20 

PC 92 I-20 

PCC 84 I-20 
PCC 88 I-20 
PCC 189 I-21 

PCF 80 
PCF 82 

I-21 
I-21 

PCF 200 I-21 
PCF 201 I-22 
PCF 801 I-22 
PCF 802 I-23 

PCH 200 
PCL 82 
PCL 84 
PCL 85 
PCL 86 
PCL 200 
PCL 805 

PFL 200 

PL 36 
PL 82 
PL 83 
PL 84 
PL 95 
Pl 500 
PL 504 
PL 508 
PL 509 
PL 519 

PY 81 
PY 82 
PY 83 
PY 88 
PY SOOA 

-23 
-23 
-24 
-24 
-24 
-25 
-25 

-26 

26 
27 
27 
27 
27 
27 
28 
28 
28 
29 

29 
29 
30 
30 

RG 250/3000 III-9 
RG 250/3000-1 III-9 
RG 1000/3000 III-9 
RG 1000/3000.1 III-9 
RG 1000/3000-2 III.9 

V-2 
V-2 
V-2 
V-2 
V-2 
V-2 
V-2 
V-2 

TM 210 
TM 211 
TM 218 

TO,BN/SOT 
T0,8N/t00T 
T0,8N/200T 
T0.8N/300T 
T0,8N/400T 

T3N/SOT 
T3N/100T 
T3N/200T 
T3N/300T 
T3N/400T 
T15N/SOT 
T15NJ100T 
T15N/200T 
TiSN/300T 
T15N/400T 

TA 72702 

TAA 550 

TL 7400 
TL 7402 
TL 7406 
TL 7410 
TL 7440 
TL 7460 
TL 7472 

UABC 80 
UAF 42 
U BC 41 
U BF 80 
UCH 42 
UCH 81 
OF 41 
UL k1 
UY1N 
UY 41 
UY 82 

ZF 2,7 
ZF 3 
ZF3.3 
ZF 3,6 
ZF 3,9 
ZF 4,3 
ZF 4,7 
ZF 5,1 
ZF 5,6 
ZF 6,2 
ZF 6,8 
ZF 7,5 
ZF 8,2 
ZF 9,1 

IV-2 ZF 10 V-12 
IV-2 ZF 11 V-12 
IV-2 ZF 12 V-12 

V-17 
ZF 13 V-12 

V-17 
ZF 15 V-13 

V17 
ZF 16 V-13 

V17 
ZF 18 V-13 

V 17 
ZF 20 V-13 
ZF 22 V-13 

V-17 ZF 24 V-13 

V-17 ZF 27 V-13 

V-17 ZF 30 V-13 

V-17 ZF 33 V-13 
V-17 ZG 2,7 V-13 
V-17 ZG 3,3 V-13 
V-17 ZG 3,9 V-13 
V-17 ZG 4,7 V-13 
V-17 ZG 5,6 V-13 
V-17 ZG 6,8 V-13 
V-18 ZG 8.2 V-13 

V-19 
ZG 10 V-13 
ZG 12 Vd3 

V-20 ZG 15 V-13 
V-20 ZG 18 V-13 
V-20 ZG 22 V-13 
V-20 ZG 27 V-13 
V-20 ZG 33 V-13 
V-20 
V-20 

ZL 3.9 
ZL k,7 

-30 ZL 5,6 
-30 ZL.6,8 
-31 ZL 8,2 
-31 ZL 10 
-31 ZL 12 
-31 ZL 15 
-31 ZL 18 

I-31 ZL 22 
I-31 ZL 27 
I-32 ZL 33 
I-32 

V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 
V-12 

ZM 11 
ZM 12 
ZM 13 
ZM 14 

ZX 3.9 
ZX 4,3 
ZX 4.7 
ZX 5,1 
ZX 5,6 
ZX 6,2 
ZX 6,8 
ZX 7,5 
ZX 8,2 
ZX 9,1 
ZX 10 

V-14 
V-tk 
V-14 
V-14 
V-14 
V-14 
V-1k 
V-14 
V-14 
V-14 
V-14 
V-14 

IV-1 
IV-1 
IV-1 
IV-1 

V-14 
V-14 
V-ik 
V-14 
V-14 
V-14 
V-15 
V-15 
V-15 
V-15 
V-15 

r 

r 
r 
r 
r 
r 
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w 
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A 
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Type 

ZX 11 
ZX 12 
ZX 13 
ZX 15 
ZX 16 
ZX 18 
ZX 20 
ZX 22 
ZX 26 
ZX 27 
ZX 30 
ZX 33 

1 N 4148 
1 N 914 

1 N 4149 ) 

1 N 1N916 
k151 

(BAY 95) 
1N 4154 

1NB44469k)
(1 N 914A) 

1 N 4447 
(1 N 916A) 

1N 4448 
(1 N 9148) 

1N 4449 
(1N 9168) 

2N 1613 
2N 1711 
2N 2218 

Page Type Page Type Page Type Page 

V-15 2N 2218A V•11 3L4Z II.S 4G10T II-8 
V-16 2N 2219 V-11 3L4Z-1 II-5 4G11T II-8 
V-15 2N 2219A V-11 3LST 146 4L3T-U1 II-8 
V-15 2N 2221 V-11 3LST-U1 IIb 4L10T 11-8 
V-15 2N 2221A V-11 3LbT IIb 4SO40T-1 II-3 
V-15 2N 2222 V-11 3L10T-U1 IIb 4V10T II-8 
V-15 2N 2222A V-11 3L20T IIb 4Q025 II-9 
V-15 2N 2368 V-11 3L20Z-21 II-7 4Q028-1 II-9 
V-15 (BSX 19) 3L20Z-31 IIJ 4Q025-2 II-9 
V-16 2N 2369 V-11 3L26T II-7 4Q026-3 II-9 
V-15 (BSX 20) 3S012T II-3 4QR8 II -10 
V-05 3S038T-1 II-3 4X025 II-9 

V3 

V-3 

V-3 

V-3 

y-3 

V-3 

V-3 

V-3 

2N 2369A 
2N 2894 

~N 2904A 

ZN 2905A 
2N 2906 
2N 2906A 
2N 2907 
2N 2907A 

3G6T 
3G10T-2 
3G12T 
3G125T 
3L030K 
3LOSOK 

V-11 
V-11 
V-11 
v-11 
V-11 
V-11 
V-11 
V-11 
V-11 
V-11 

3V2T 
3V3T 
3V6T 
3VbT 
3V10T-U1 
3V10T-U2 
3V10T-2 
3V12T 
3V20T 
3V20T-1 
3V20Z-21 

II-b 3V20Z-31 

II-b 3V25T 

II-b 3VSOZ-1 

II-7 3V80Z-1 
II-5 3V705Z 
II-5 3V705Z-1 

II-5 SS004 II-5 55004-1 II-5 6S048T 
IIb SS045T-1 
IIb SQ105 
IIb 8QR45 IIb 9Q205 IIb 9Q205-1 
IIb 12QR205 
IIb i5QR40 I I-7 1 SQR40-1 
I I-7 i 5QR40.2 
II-7 85A2T/OG3 
II-7 108C1/OBY II-7 140 MB.? II-7 150C2IOA2 
II-7 b00QS3 

II-4 
II-4 
II-4 
II-4 
II-9 

II -10 
II-9 
II-9 

II -10 
II -10 
II -10 
II -10 

_34 
_34 

1 -64 
-34 

II -10 
V-10 3117 II-5 4G3T-U1 III$ 600XR 8 II -10 
V-10 3127 II-5 4V3T-U1 III-8 18042 _33 
V-11 3L3T II-5 4V3T-U2 III-8 18046 -33 
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KEY TO SYMBOLS OF RECEIVING TUBES 

A 
A 

A 

t. INDICES 

value 
s peak value 

2. SYMBOLS DENOTING VOLTAGES 

U, node voltage 
U,o cold-cathode a ode voltage, the DC-

voltage allowed between node d 
thode of the unheated tube nd~or 

the tube operation under anode c r-
rent <uloR condition (I.- 0 mA) 

U,.c voltoge 
~U,R voltoge diRerence in the control 

dugs 
Un supply voltag

eUs heater volta9 
Usk zim m Ifage between cathode 

and healer it cathode is negative 
U-rz voltage between cathode 

and heater if cathode is positive 
Ues...s D.C. voltage between grids No. R...4 

and cathode 
U;zn Ygonilion voltoge 
UI Rage on fluorescent careen 
Uu transformer voltage (secontlary) 

1. SYMBOLS DENOTING CURRENTS 

node current; at voltage regulators: 
ent 

peak anode current 
heohr current 
direct current to grids No. 2...4 
cathode torrent 
rarrem to naor<eaenr green 

6. SYMBOLS DENOTING POWERS 
N, anode divipation 
Nr:. . .c disalpation of grids No. 2. . .4 
No output power (k.-10"0) 

5. SYMBOLS DENOTING CAPACIInNCES 
C,rs capacitance, anotle to grid 
Clw,~ <apacltance of booster diode 
Crn, zimum capacitance of smoothing 

Etter 
input capactance, i.e. capacitance be-
tween grid No.1 and all other elec-
trodes ezcept anode 
oatpm aapaamn<e, aapaamnre 
b<tw«n dudes one oli' amer d«-
trodes ezcept grid No.1 

b. SYMBOLS DENOTING RESISTANCES 
R, ezlernal resistance in an anode lead 
Rd protecting resistance of reclifer Nbe 
Ran equivalent noiu resistance 

Rre ezlernal resistance between cathode 
and heater 

Res...s ezfernal resistor in the circuit of grid 

C; 

G 

Rk cathode reslslance 
internal reslslance 

7. SYMBOLS DENOTING VARIOUS 
QUANTITIES 

a do-ee-n<atea rmheae 
indirect-heated cathode 

S mutual condurlance 
k convenlon condunmce 
Te bulb temperature 

ampuncauon meor 
. ere, ampuncauon t«tor or grid No. z wnn 

respM to grid No.i 

The base connections given In the catalog a are repre ented in bottom-view. 
It is not permined fo wnnect anything to the pin even I( it is free according to the drawing because an 
inner connection may be on the free pin. 

I-7 
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AZ 41 
Outline: 7 

4 5 

3 6 

Z ~ 7

1 8 

Ur=4 V 
Ir =1.1 A 

FULL-WAVE RECTIFIER 
Typical Operation 
U,r — 2 x 300 2x400 2x500 Vnr
6 = 70 65 (,a mA 
Cfin — 50 50 50µF 
Ra mm = 2x100 2x150 2x200 S3 

DY 86 
Outline: 14 

• 

4 `SJt 6

3 ~j 

z 8 
~~'+ 

Ur=1.4 V 
Ir =0.55 A 

HIGH VOLTAGE RECTIFIER (or N receivers 
Rectification of line flyback pulses 

Maximum Ratings Typical Operation 

h =0.8 mA h-0.15 mA 
6, = 40 n A Capacitance 
Ceu = 2 F Co= 1.8 pF 

maximum polo duration Z2°% of one rycle, not exreeding 18 µs 

DY 81 HIGH VOLTAGE RECTIFIER forNreceivers 
Electrical data identical with DY 86. 
The envelope is coated with a wafer repellent layer to preclude 
Flash-avers even at high ambient humidity. 

DY 802 
Outline: 14 

• 

4 ~S, t6

3 ~j 

~~~ 2~ 48
1 ~ 9 

Ur=1.4 V 
Ir =0.6 A 

HIGH VOLTAGE RECTIFIER forNreceivers 
Rectification of Ilne Flyback pulses 

Maximum Ratings Typical Operation 
—U„ = 25 kV U,= 20 kV 
1,% =0.5 mA I, =200µA 
I . = 50 mA 

Capacitance Cbe = 3 nF 
Ca= 1 pF 

mom pubs duration n90 or one ryde, nor exaeaiag to w 
caih with constant load; daring short periods as in operation of TV 

arcaih 1, —max. 0.8 mA 

I-2 
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DY 806 
Outline: 14 

Ur=1.4 V 
Ir =--0.55 A 

HIGH VOLTAGE RECTIFIER for TV receivers 
Rectifcaiion of Tine Flyback pulses 

Maximum Ratings Typical Operation 

6 =0.8 mA 6 =0.15 mA 
I , = 40 n A 

Capacitance Gx~ — 2 F 
C„— 1.8 pF 

maximum pulse duration 22°;, of one cycle, nat exceeding ie ss

DY 807 HIGH VOLTAGE RECTIFIER for TV receivers 
Electricol data Identical with DY 806. 
The envelope is coated with a water-repellent layer to preclude 
Rash-oven even at high humidity. 

EAA 91 
Outline: 1 

Ur 6.3 V 
Ir =300 mA 
Urs, =150 V 
Ure,' =330 V 

TWIN DIODE for AM, FM demodulators and ratio detectors 

Maximum Ratings per Section 

—W, —420 V 
L 9 mA 
L, — 54 mA 
Rrx 20 kfl 

' DC component max. 200 V 

Typical Operation per Section 

U„ =150 V,e 
6 = 9mA 

Capacitance 
Co =3.2 pF 

IJ 



EABC 80 
Outline: 11 

Ur = 6.3 V 
Ir =480 mA 
Un=150 V 

TRIPLE DIODE-TRIODE intended for AM and FM signal detection 
and AF amplifiers 

Maximum Ratings Typical Operation 
Triode Triode 
U, —300 V 
N,— 1 W 
In — 5 mA 
Rs •— 3 Mf] 
Rai — 22 MU 
Rrk — 20 kU 

Diodes 

—Ua;, —350 V 
—Uan, —350 V 
—Umn, —350 V 

— 6 mA 
75 mA 

= 75 mA 
imA 

= 10 mA 
am — 10 mA 

' grid cerrenl bias 

U, =200 V 
—Ua — 2.3 V 
h — 1A 
5 —1.4 mA/V 
r; = 50 kf2 
p = 70 

Diodes 

las — 2 mA 
Uai — 10 V 
Ian — 25 mA 
Uan — S V 
lam — 25 mA 
Uam = 5 V 

Capacitances o(Triode 

C; —1.9 pF 
C„ —1.4 pF 
C„ — 2pF 

EAF 62 
Outline: 4 

Ur = 6.3 V 
Ir =-200 mA 
Ur.= 50 V 

DIODE-PENTODE for RF. IF or AF amplifers 

Maximum Ratings Typiml Operation Capacitances 
Pentode Pentode in RF or Pentode 

IF amplifiers 

U, o —550 V U, — 250 V C, — 4 pF 
N, — 2W I. — SmA C.,=6.S pF 
N,,, -. 0.3 W Ur, — O V C,ti — 2 mpF 
U,; s —550 V U,o — 85 V 

Diode Ik = 10 mA If, — 1.5 mA 
Rr, — 3 M4 Rr, = 110 k!E Co —3.8 pF 
R,,, -- 3Mf2 —U,,., -: 2V 

Dlodc 
Rk =0.31 kf1 
S — 2 mA;V 

—U„ --350 V — 1.4 Mfl 
I„ .. 5 mA µw,k, 16 
L 0.8 mA 

I-4 
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EBC 41 
Outline: 4 

Ur =6.3V 
Ir =230 mA 
Un=100 V 

TWIN DIODE-TRIODE FOR AF ampllRera 

Maximum Ratings Typical Operation Capacitances 
Triode Triode Triode 
U,o =550 V U, =250 V C; =2.7 pF 
N, = 0.5 W —Ue= 3 V Co =1.7 pF 
Ix = 5 mA I, = 1 mA C,ex =1.5 pF 
Re = 3 MS1 5 =1.2 mA~V 

Diode 
Diodes µ = 70 

= 58 kf2 Ca, =0.8 pF 
—U„ =350 V Ca: =0.7 pF 
6, = 5 mA 
4 =0.8 mA 

EBF 80 
Outline: ii 

Ur = 6.3 V 
Ir =300 mA 
U,.=100 V 

TWIN DIODE-PENTODE WITH VARIABLE TRANSCONDUC-
TANCE for RF, IF or AF amplifers 

Maximum Ratings Typical Operation Capacitances 
Pentode Pentode Pentode 

U,o —550 V U, = 250 V C; =4.2 pF 
N. =1.5 W 6 = 5 mA Ca =4.9 pF 
Nea =0.3W Us = 85V C,es=~ 4mpF 
U~ =300 V les =1.75 mA Diode Ik = 10 mA R„x = 95 kf3 
Rei = 3 MS) —U.,— 2 V Co —.2.2 pF 

Diodes 
Rs = 300 n 
S = 2.2 mA/V 

—U,: =350 V — 1.4 MSI 
I„ — 5 mA µaxe. — 18 
6 =0.8 mA 

automatic bias 

EBF 89 
Outline: 11 TWIN DIODE-PENTODE WITH VARIABLE TRANSCONDUC-

TANCE (or RF, IF or AF amplifers 

Maximum Ratings Typical Operation Capacitances 
Pentode Pentode Pentode 

W o — 550 V U, =250 V C; = 5 pF 
N, =2.25 W I, = 9 mA Co —5.2 pF 
U~ =300V Ues = OV Cux -3.5 mpF 
N„ =0.45 V Ue: —100 V 
Ik =16.5 mA lee = 2.7 mA Diodes Re, = 3MS2 —Ur.- 2 V 

Diodes S = 3.B mA~V Ca =2.5 pF 
— 1M4 

—U„ = 200 V µeve. = 20 
I„ = 5 mA 
I. = 0.8 mA 

I-5 



EC Bb 
Outline: 

3 
'~~~~ 

~~9 

Ur = 6.3 
Ir =175 
urk = so 
u_rt=lao 

9 
5 

~ 

TRIODEfor use as UHF am Ilfer and self-oscillafin for bands 
IV and V 

R g mixer 

Maximum Ratings Typical Operations Capacitances 
U,a =550 V U. =175 V C, =3.6 pF 
U, =220 V I, = 12 mA G =2.3 pF 
N, = 2.2 W —U.=1.5 V C,s =2.2 pF 
Is = 20 mA 5 = 74 mA/V 
—Us= SOV µ = 68 
R. = 1 Mfg &a =230 f2 

V 
mA 
v 
v 

EC 88 
Outline: 9 TRIODE for use as UHF amplifier (or bands IV and V 

4 5 
6 

Maximum Ratings Typical Operations Capacitance 
U,o =550 V U, = 160 V Cs=1.7 pF 

3 ~_ 7 U, =175 V 6 —12.5 mA 
N, = 2 W —Us= 1.3 V 

2w  
~ 8

It = 13 mA S =13.5 mA/V 
—Us= SOV µ = 65 

1 9 RO = 1 Mf1 Rro =2604 
Re =100 4 

Ur = 6.3 V 
Ir =165 mA 
Un=100 V 

EC 92 
Outline: 2 TRIODE for use as oscillator, mixer or amplifier In FM and TV re-

4 servers 

3 5 Maximum Ratings Typical Operation Capacitances 
U,o —5s0 V U, =250 V G = 2.8 pF 

2 U, =300 V I, = 70 mA Co =0.55 pF 6 
N, =2.sW —Uo= 2V C,o= 1.8 pF 
I. = 15 mA S = 5.5 mA/V 

1 1 —Ue= 50 V = 11 k4 
Re .- 1 M4 µ — 60 

Ur = 6.3 V 
Ir =150 mA 
Urx=100 V 

ECC 40 
Outline:6 TWIN TRIODE(or use as AF amplifier, phase inverter or output tube 

4 5 Maximum Ratings Typical Operation Capacitances 
per Section per Session 

3'~ 6 U,o =550 V U, = 250 V C, =2.8 pF __ __ 
. U, =300 V 6 = 6 mA Co =1.7 pF 

((gy~pp N, =1.5 W —U.= 5.b V C„=2.7 pF 
Z ~ eJ 7 Ne =0.1W S —2.9 mA/V 

RR — t MS] = 32 
1 8 

` 
Ik 10 mA = 11 k4 

Ur = 6.3 V 
Ir —300 mA 
Urs— 90 V 

Ifi 

u 

u 



A 
w 
A 
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n 
n 
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t 

ECC 81 
OuNine:9 

4 
5 

6 

3
. II

21~ 9 
Ur = 6.3 V 
Ir =300 mA or 
Ur -12.b V 
Ir - 150 mA 
UIIr= 90 V 

~ 

8 

TWIN TRIODE for use as oscillator, mixer or amplifier in TV 
receivers 

Maximum Ratings Typical Operation Capatltonces 
per Section per Section 

U.o =550 V U, =250V C, =2.5 pf 
U> =300 V L = 10 mA G =0.4 pF 
N, =2.5W -U r= 2V C„=1.7 pF 
Ik = 15 mA S = 5.5 mA~V 
-Us= 50 V = 11 kfl 
Ra = 1 MSl µ = 60 

ECC 82 TWIN TRIODE for use as AF amplifier 
Outline: 9 

4 
5 

5 
Maximum Ratings Typical Operation 

per Section per Section 

Capacitances 

3 7 U.o = 550 V U, = 250 V C; = 1.8 pF
'I U. _- 300 V 6 =10.5 mA 

N, W -Ua= 8.5 V 
Cd = 0.5 pF 
Con=0.37 

21 8 =2.75 
Is = 20 mA S = 2.2 mAIV 

pF 
C,a = 1.6 pF 

1 9 

Ur = 6.3 V 

-Ua= 100 V r, = 7.7 kfi 

amomonc biro 

Ir =300 mA or 
Ur =12.6 V 
Ir =150 mA 
Ura= 180 V 

ECC 83 TWIN TRIODE for use as AF amplifier 
Outline: 9 

4 
5 

Fi 
Maximum Ratings Typical Operation 

per Section per Section 

Capacitances 

3 7 U.o =550 V U, = 250 V C; = 1.7 pF 
U, = 300 V 6 = 1.2 mA G~ =0.46 pF 

`` i 
8 N, = 1 W -Ua= 2 V 

la = 8 mA S = 1.6 mAIV 
Cm =0.34 pF 
C,a = 1.7 pf 

~ g 
Ur 6.3 V 

-U a= 50 V r; =62.5 kSl 
Ra = 2 M4 µ = 100 

Ir - 300 mA or 
Ur -iY.b V 
I[ .- 150 mA 
Urt= 160 V 

ECC BS TWIN TRIOUE (or use as RF ampli8er and sell-oscillating mixer 
Outline: 9 

4 
5 

6 
Maximum Ratings 7ypmal Operation Capactences 

per Section per Section 

3 i 7 U,o =550 V U, =250 V C; = 3 pF 
~, -- I -- U, =300 V h = 10 mA 

N, = 2.5 W -Ua= 2.2 V 
Co =1.2 pF 
C,e=1.5 pF 

2 
4 5 

8 I~ = 15 mA S = 6 mA~V 
I g -U a =100 V r; = 9.4 kS2 

Rs = 1 Mf] µ = 57 

Ur = 6.3 V 
Ir =435 mA 
Un= 90 V 

I.7 



tl
ECC 808 
Outline: 9 

Ur = 6.3 V 
Ir =360 mA 
Ure =100 V 

•Ure =100V 

TWIN TRIODE for use as low noise, low hum pre-amplifier 

Maximum Ratings Typical Operation Capacitances 
per Secflon per Section 
U, = 300 V U. =250 V C, =2.2 pF 
N, =0.SW h =1.2 mA Co =1.5 pF 
h, = bmA —U.=1.9V C,r =1.5 pF 
Re' = 1 MSt S =1.6 mA/V 
Rse = 22 MQ µ =100 

' Flzed grid bias 
r grid cement bias 

ECF 80 
Outline: 4 

Ur =6.3V 
Ir =630 mA 
U.r =100 V 
U_rk =100 V 

TRIODE-PENTODE with separate cathodes for use as frequency 
changer in TV receivers 

Maximum Ratings Typical Operation Capacitances 
Triode Triode Triode 
U. = 250 V - U. =100 V C; =2.5 pF 
N, = 1.5 W h = 14 mA Co =1.8 pF 
le = 14 mA —Ur = 2 V C,r =1.5 pF 
RR = 0.5 MSd S — 5 mA;V pentode µ = 20 
Pentode C; =5.2 pF 
U, = 250 V Pentode Co =3.4 pF 
Urr= 175 V U, =170 V C,r, < 23 mpF 
N, = 1.7 W Uee =170 V 
N.:=0.75 W —Ure= 2 V 
le = 14 mA 6 = 10 mA 
Rrr = 1 Mfi Ire = 2.8 mA 

S — 6.2 mA/V 
µry, = 47 
r, = 0.4 Mfg 

I-8 
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ECF 82 
Outline: 9 

Ur = 6.3 V 
Ir =430 mA 
Uru= 90 V 

TRIODE-PENTODE with separate cathodes for use as frequency 
changer in TV receivers 

Maximum Ratings Typical Operation Capacitances 
Triode Triode Triode 
U, =300 V 
N, =1.5 W 
Is = 20 mA 
Re = 1 M4 

Pentode 

U, =300 V 
U~=300 V 
N,= 2W 
Nsx =0.5 W 
le = 20 mA 
Rer = 1 M4 

U, =150 V 
L = 11 mA 
—Ug= 2 V 
S = 5.8 mA/V 
µ = 35 

Pentode 

U, =170 V 
6 = 10 mA 
Uas =110 V 
las =3.3 mA 
6 = 5.S mA/V 

=400 k4 
µare, = 32 

C, =2.5 pF 
Co =0.4 pF 
C,e =1.8 mpF 

Pentode 

G =5.2 pF 
C„ =2.6 pF 
Cs, < 15 mpF 

ECH 42 
Outline: 4 

Ur = 6.3 V 
Ir —230 mA 
Urc=100 V 

TRIODE-HEXODE for use as frequency changer and phase inverter 

Maximum Ratings Typical Operation Capacitances 

Triode Triode Triode 

U, =175 V U, =100 V C; =5.5 pF 
N, = 0.8 W Ue = 0 V Co =2.3 pf 
I. = 6 mA h = 10 mA Cs =1.2 pF 
Re = 3 M4 S = 2.8 mA/V 

Hexode 
Hexode µ 22 

c ezode as (requency 
C; =4.1 pF 

U, =300 V Co =g.2 pF 
N, =1.5 W hanger C,e, <0.1 pF 
le = 10 mA U, =250 V 
Ues„ =125 V —Us, = 2 V 
Nee+, = 0.3 W Uee++ = 85 V 
Re, = 3M4 6 = 3mA 
Res = 3 MR le,+, — 3 mA 

S~ —750 µA/V 
R; = 1 M4 
Rr=RQ = 2 k4 
Re --1804 

I-9 



ECH 81 
Outline: 11 

Ur — 6.3 V 
Ir =300 mA 
Un=150 V 

TRIODE-HEPTODE; heptode section for use az mixer, RF or IF 
amplifier, triode section (or use as oscillator In AM or FM receivers 

Maximum Ratings Typical Operation Capacitances 
Triode Triode Triode 
U, =250 V U, =100 V C; =3.3 pF 
N, =0.BW Ur = OV G =2.7 pF 
I. = 6.5 mA I, =13.5 mA C,Q = 1 pF 
Rz = 3 M4 S ~~ mAIV Heptode 
Heptode µ 

He t d C, =4.8 pF 
U, =300 V Poe C, =7.9 pF 
N, = 2W U, =169V Css< BmpF 
U.s+a =125 V U.s — 0 V 
Nr,+. = 0.8 W Up+. =100 V 
I. = 18 mA I„ = 0.5µA 
R., = 3 Mfg —Uss= 0.5 V 
Rr+s = 3 Mfl I, = 11 mA 

Ls+a = 7 mA 
S = 4.5 mA~V 
Wwt = 25 

in case No.3 is directly connected to grid triode 

ECH 83 
Outline: 11 

Ur = 6.3 V 
Ir —300 mA 
Ua=150 V 

TRIODE-HEPTODE for use as mixer In mr radio seh and as syn-
chronizing separator in TV receivers 

Maximum Rulings Typical Operation Capacitances 
Trode Triode Triode 
U, =250 V U, = 6.3 V C, =3.3 pF 
N, = 0.8 W L = 0.3 mA Co =2.7 PF 
Is =6.5 mA S =0.8 mA;V C,.< 1pF 
Rg = 3 Mf! µ =14.6 

R.' = 47 kft Heptode 
Heptode Heptode as mixer' C, —4.8 pF 
U, = 50 V U, — 6.3 V Co —7.9 pF 
Ues,. = 50 V U.e+s = 6.3 V C,.1— 12 mpF 
Is = 5 mA I, = 50 µA 
RR,' = 3MS2 Le+, = 80µA 
Rs = SOkft Sr = 80µAlV 

r; = 1.3 Mf1 
Uex = 1.1 Vm 
R.,s = 1 Mf! 
Rer = 47 kf2 
Is, = 7µA 

~ grid current bias 

I-10 
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ECH 8iY 
Outline: 11 

Ur = 6.3 V 
h =300 mA 
Un =100 V 

TRIODE-HEPTODE for use as pulse separator, noise inverter and 
synchronizing amplifer 

Maximum Ratings Typical Operation Capacitances 

Triode Triode Triode 

U, = 250 V U, = 50 V C; = 3 pF 
N, = 1.3 W Ug — 0 V G,R =1.1 pF 
—Us, = 200 V I, = 3 mA Heptode la = 10 mA 5 = 3.7 mA/V 
R. = 3 MS2 µ = 50 C,ea< 9 mpF 

Heptode Heptode 

U, — 250 V U, =135 V 
N, = 1.7 W U.a = 0 V 
Uxa+. = 250 V Uxu. = 14 V 
N.u,. = 0.8 W 6 =1.7 mA 
la =12.5 mA Isa,s =0.9 mA 
—URr . = 150 V S = 2.2 mA/V 
R., = 3 MS2 
—Ur,. =150 V 
Ra = 3 Mf1 

ECH Z00 
Outline: 9 

Ur = 6.3 V 
Ir =435 mA 
Un =100 V 

TRIODE-HEPTODE; triode section for use as pulse ampliRer and 
heptode section for use as noisegated synchronizing separator 

Maximum Ratings Typical Operation Capacitances 

Triode Triode Triode 

U. =250 V U, =100 V C; = 3.3 pf 
N, =1.SW L = 9mA Co =1.7 pF 
I. =20 mA —U.= 1V C,.=1.8 pF 
R. = 3 MSl S = 8.8 mA/V Heptode —U„ =200 V µ = 50 

Heptode Heptode C; = 4.4 pF 
Co =5.4 pF 

U, =100 V U. = 14 V C„a <100 mpF 
Us,,. = 50 V Ura+, = 1k V 
N, =0.SW Ua = OV 
N.a.. = 0.5 W Up =1.5 V 
la = B mA Isa,. =1.3 mA 
Rr. = 3 MII 
Rn' = 3MU 
—Ue,. =100 V 
—U.s, =150 V 

automatic bias 



ECL 80 
Outline: 11 

Ur = 6.3 V 
Ir =0.3A 
Urx=150 V 

TRIODE-OUTPUT PENTODE: triode for use as AF preamplifer and 
oscillator; pentode for use as synchronizing pulse separator, (rams 
output tube and AF power amplifer 

Maximum Ratings Typical Operation Capacitances 
Triode Triode Triode 
U, =200 V U, ~-100 V C; =2.1 pF 
N, — 1 W Ur = O V ~ C, =0.8 pF 
It — 8 mA 6 = 8 mA C,x =0.9 pF 
Rs — 1 Mf1 S =1.9 mA V 

pentode 
Pentode P = 20 

U, =400 V 
N, — 3.5 W 
Nrs = 12 W 
I. — 25 mA 
Res = 1 MS1 

Pentode as AF power C„ —4.8 pF 
amplifier. class A Cs, = 2 pF 
u, —no v 
6 - 15 mA 
Ues = O V 
Us,.e =170 V 
—Ues=4.7 V 
I~ =2.8 mA 
S =3.2 mA(V 
wms = 14 

ECL 82 
Outline: 12 

Ur = 6.3 V 
Ir =780 mA 
Un=150 V 

TRIODE-OUTPUT PENTODE: triode for use as frame oscillator and 
AF amplifier, pentode for use as frame output tube and AF power 
amplifier 

Maximum Ratings Typl<al Operation Capacitances 
Triode Triode Triode 
U, =300 V U, = 100 V C: = 3 pF 
N, = 1 W Ue = O V G =4.3 pF 
I. =15 mA 6 =3.5 mA C,e =4.4 pF 
Re' = 3 MSl S = 2.2 mA/V 

pentode 
Pentode µ = .70 

U, =300 V Pentode ~ —9'8 
pF 
P 

N. = 5 W U, = 170 V C,es <0.3 pF 
UM =300 V Uer = 170 V 
Nee = 2 W —Ues=11.5 V 
Is; = 50 mA I, = 41 mA 
Res' = 2 Mf1 I~ = 9 mA 

5 = 7.5 mA/V 
= 16 kit 

µeses = 9.5 

automatic bias 

I-12 
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ECL J6 
Outline: 12 

Ur = 6.3 V 
4 =860 mA 
Un=100 V 

TRIODE-OUTPUT PENTODE with seporate cathodes; triode far use 
as frame oscillator or pulse amplifier, pentode for uze as frame 
output tube 

Maximum Ratings Typical Operation Capacitances 
Triode Triode Pentode 

U, =300 V U, = 100 V C,er =0.6 pF 
N, =O.SW I, = 10 mA 
I. = 15 mA Us = 0 V 
Res = 3.3 M4 S = 7 mA/V 

Pentode ~ — ~ , = 9 kf2 
U, —300 V 

Pentode Usx =250 V 
N, = 7 W U, -= 50 V 
Ns, =1.3 W U~ =170 V 
I. = 75 mA —U„— 1 V 
Rar' = 2.2 MD I„ =200 mA 

Isr, = 35 mA 

automatic bias 

ECL K 
Outline: 12 

Ur = 6.3 V 
Ir =700 mA 
Urx=100 V 

TRIODE-OUTPUT PENTODE with separate cathodes; triode for use 
as AF ampll0er, pentode for use as AF amplifier 

Maximum Ratings Typical Operation Capacitances 
Triode Triode Triode 
U, =300 V U, =250 V C; =2.3 pF 
N, = 0.5 W —U,; - 1.9 V Co =2.3 pF 
I. = 4mA 6 =1.2 mA C,g, =1.4 pF 
Rr — i MS2 5 =- 1.6 mA~V 

pentode p 100 Pentode C; = 10 pF 
U, =300 V Pentode Cs , =0.4 pF 
U~=300 V U, --250 V 
N, — 9 W Uas --250 V 
Nss=1.8W —Us,= 7V 
Is = 55 mA h = 36 mA 
R„ = 0.5 MS2 Iex = 6 mA 

S — 10 mA/V 
pszs = 21 
r, = 48 kS2 

I-13 



ECL 805 
Outline: 12 

Ur = 6.3 V 
Ir =860 mA 
Un=200 V 

TRIODE-OUTPUT PENTODE with separate cathodes; triode for use 
as oscillator or preamplifier, pentode for use as power stage for 
vertical de8ecfion 

Maximum Ratings Typical Operation Capacitances 

Triode Triode Pentode 
U, =300 V U, = 100 V Gn d pF 
N, = 0.5 W —Ur =0.85 V 
I. = 15 mA h — 5 mA 
Re = 1 Mfg S = 5.5 mA/V 

Pentode p — ~ 
U, =300 V Pentode 
N, = 8 W U, = 65 V 
Ura=250 V Urs = 210 V 
Nga=1.SW —Uer= 1V 
Ix = 75 mA 6, = 285 mA 
Rra = 1 Mfg Ls, = 45 mA 

EF 40 
Outline: 4 

Ur = 6.3 V 
Ir =200 mA 
Un = 50 V 

PENTODE for use as AF amplifier 

Maximum Ratings Typical Operation Capacitance 
U, =300 V U, = 250 V 
N, = 1 W Urs = 0 V 
Ura =200 V U~ = 140 V 
Nr,=0.2 W —Uea= 2 V 
la, = 6 mA h — 3 mA 
Rr, = 3 Mf] Ira =0.55 mA 

' =1.85 mA/V 
= 2.5 Mfg 

Pears = 38 

C; =4.6 pF 
Co =5.2 pF 
C,rr < 40 mpF 

EF 61 
Outline: 4 

Ur = 6.3 V 
Ir =200 mA 
Urc= 50 V 

PENTODE with variable transcondu<tance for use as RF and IF 
amplifer 

Maximum Ratings Typical Operation Capacitances 
U, =300 V U, =250 V C; = 5 pF 
N, = 2 W 6 = 6 mA Co =5.7 pF 
U„'=300 V Ira =1.7 mA C,rr< 3 mpF 
Nra =0.3W S =2.2 mA/V 
Is = 10 mA r; =1.1 Mfg 
Rra = 3 Mfg pearr = 18 
Ra: = 90 kS2 
R. =325 4 

in case I,<3 mA 
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EF 62 
Outline: 4 

Ur = 6.3 V 
Ir =330 mA 
Urx= 50 V 

PENTODE for use os wide-band amplifier 

Maximum Ratings Typical Operation Capacitances 
U, =300 V U, =250 V G = 9 pF 
N, =3.SW Us = 2V Cb =4.3 pF 
Uas =300 V Uaa = O V C>es < 6 mpF 
Nas = 0.7 W Uaa =250 V 
is = 25 mA 6 = 10 mA 
Rasa = 1 MR lea = 2.4 mA 

S = 9 mA/V 
, = 0.5 MR 

µaaa~ = 83 

automatic bias 

EF 80 
Outline: 11 

Ur --6. 3V 
Ir =300 mA 
Un=150 V 

PENTODE for use as RF, IF and video amplifying tubes or as mixing 
tube in TV receivers 

Maximum Ratings Typical Operation Capacitances 
U, =300 V U, = 250 V C; =7.5 pF 
N, = 2.5 W Use = 0 V Go =3.3 pF 
Uaa =300 V Uas = 250 V C,as < 7 mpF 
Naa =0.7 W —Uas= 3.S V 
Is = 15 mA 6 = 10 mA 
Ras = 1 MR la, = 2.8 mA 

S = 6.8 mA/V 
=0.65 MR 

µaxes = 50 

Ur = 6.3 V 
Ir =300 mA 
Un=150 V 

PENTODE with variable transconduciance for use as RF or IF am-
plifier 

Maximum Ratings Typical Operation Capacitances 
U, = 250 V U, =250 V C; =7.2 pF 
N, = 2.5 W Uaa = 0 V Co =3.2 pF 
Uaa= 250 V —Uas= 2 V Cs, < 7 mpF 
Na:=0.65 W U,a =100 V 
Ras = 3 MR h = 10 mA 
Is = 15 mA lea = 2.5 mA 

Rex = 60 kR 
S = 6 mA/V 

= 0.6 MR 
µsae, = 26 
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EFlW 
Outline: 9 
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Ur = 6.3 V 
Ir =200 mA 
Urs=150 V 

7 

8 

PENTODE for use as Af amplifer 
Maximum Ratings Typical Operation Capacitances 
U, =300 V U, =250 V C: = 4 pF 
N, = 1 W U„ = 0 V G =5.5 pF 
Us:=200 V Uxa =140 V C,a. < SO mpF 
N,s=0.2W —Us,=2.2V 
Re, = 3 M4 I, = 3 mA 
Is = 6 mA IRa = 0.6 mA 

S =2.2 mA~V 
lase; = 3R 

=2.5 Mfg 

EF89 
Outline: 10 

5
4 ~ 

g 
`— 
~__ 

2 `  n 
1 ~4 5 

Ur =6.3V 
Ir =200 mA 
Urx=100 V 

6 

~ 

~ 

g 

] 

8 

PENTODE with variable transconductances for use as RF or IF 
amplifier 

Maximum Ratings Typical Operation Capacitances 
U, = 300 V U, = 250 V C, =5.5 pF 
N, =2.25 W U,a — BS V Co =5.1 pF 
Uaa= 300 V Uan = 0 V C,Ra <2.5 mpF 
Na,=0.45 W h = 9 mA 
It =16.5 mA —U„= 1.2 V 

IRa ='3.2 mA 
f = bmA~V 
; =0.75 M4 

psaa~ = 21 

E F 183 
Outline: 10 

5
4 ~ 

3 
~_ 

2 1 

5 
s 

Ur = 6.3 V 
h =300 mA 
Un=150 V 

6 

~ 
~ 

9 

7 

8

PENTODE wtfh variable franscondudance for use as IF amplifer 
in TV receivers 

Maximum Ratings Typical Operation Capacitances 
U, 250 V U, = 200 V C, =4.5 pE 
N, = 2.5 W Ua, = O V G = 3 pF 
Ua, = 250 V Uaa = 90 V Ga, < 5 mpF 
—Ua,. = 50 V —Ua,= 2 V 
Ng. =0.65 W 6 = 12 mA 
la = 20 mA .Iar = 4.5 mA 

5 —12.5 mA~V 
r, = 500 kf2 
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EF 184 
Outline: 10 

Ur = 6.3 V 
Ir =300 mA 
Ure=150 V 

PENTODE for use as IF amplifer in TV receivers 

Maximum Ratings Typical Operation Capacirances 
U. =250 V U, =200 V C; = 10 pF 
N, = 2.5 W Uaa = 0 V Co = 3 pF 
Uaa =250 V Ue. =200 V C,,,, <5.5 mpF 

Nxa =0.9W 6 =10 mA 
Is = 25 mA lea = 4.1 mA 

S = 15 mA 
=380 kS2 

Rea = 7.5 kS2 

EL 41 
Outline: 7 

Ur = 6.3 V 
Ir =710 mA 
Ur&= SOV 

PENTODE for use as AF power amplifer 

Maximum Ratings Typical Operation Capacitances 
U, =300 V U. =250 V C; = 10 pF 
U~=300 V Us, =250 V Co =7.8 pF 
N,= 9W —UR,= 7V C,a,< ipF 
N~=1.4 W L = 36 mA 
I. = 55 mA las = 5.2 mA 
Rar = 1 MS2 S = 10 mA~V 

I+ersa = 22 
r; = 40 k4 
No = 3.9 W 

EL 84 
Outline: 12 

Ur = 6.3 V 
Ir =760 mA 
Ure=100 V 

PENTODE for use as AF power amplifier 

Maximum Ratings Typical Operation Capacitances 
U, =300 V U, = 250 V 
N, = 12 W Usa = 250 V 
Ua: =300 V —Ue.= 73 V 
Naa = 2 W 6 = 48 mA 
—Ug.=100 V Ia = 5.5 mA 
I. = 65 mA No = bW 
Rgs = 1 M4 5 =11.3 mA~V 

',aa; = 19 
= 38 kf2 

aatomvHc bias 

C; = 11 pF 
Co = b pF 
C,e; <500 mpF 
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EL 50q 
Outline: 18 

5 
4 

3 

2~ 

1 

Ur = 6.3 V 
Ir =1380 mA 
Un,= 220V 

~ 

6 

`7 

~ 

9 

PENTODE for use as line output tube In N receivers 

Maximum Ratings Typical Operation' Capacitance 
U, —250 V U, = 50 V C.n=1.75 pF 
U,: = 7 kV Us =200 V 
Us =250 V —Us,= 10 V 
le =250 mA 1„ =620 mA 
Re,' = 0.5 MII Imo, = 37 mA 

N, =16W 
N~ = bW 

ree aaaer patze randnianr 
' MaxS Aube duration iz Z2°-o o(a cYcle and max. 18 W 
z should not ezceed 2.2 Mn for line output application 

EY K 
U, =6.3 V 
Ir = 90 mA 

HIGH VOLTAGE RECTIFIER for TV receivers 
Furher data identical with DY 86. 

EY 87 
Ur=6.3 V 
Ir = 90 mA 

HIGH VOLTAGE RECTIFIER for TV receivers 
Further data identical with DY 87. 

EY tm 
Outline: 

4 

3 

2 

~ 

Ur= 
Ir =1550 

15 

5 

6.3V 
mA 

• 
6 

9 

7 

8 

BOOSTER DIODE for use as line time-base <Irculh of transformerless 
TV receivers 

Maximum Ratings Capacitance 
U. = 250 V Co-8.9 pF 
N, 

— 220 mA 
I,. = 550 mA 
U,t =6000 V 
Una =6600 V 

z. pulx duration is 22°.0 of a cycle and maz. 78 µs 
aroaae pasmve vran reran to anaae 

I.18 
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EY SOOA 
Ur=6.3 V 
Ir = 90 mA 

BOOSTER DIODE for line time base circuits of colour TV receivers 
Further data Identical with PY 500 A. 

EY 806 
Ur =6.3 V HIGH VOLTAGE RECTIFIER for TV receivers 
Ir = 90 mA Further data identical with DY 806. 

EY 807 
Ur=6.3 V HIGH VOLTAGE RECTIFIER (or TV receivers 

Ir = 90 mA Further data identical with DY 807. 

EZ 40 
Outline: 6 FULL-WAVE RECTIFIER 

4 5 Typical Operaton 
U,. =2x250 2x275 2x300 2x350 V,e

3 6 I, = 90 90 90 90 mA 
Csx = SO 50 50 50µF 
Ra =2x125 2x175 2x215 2x300 S2 

2 7 

1 - 8 

Ur=6.3V 
Ir =600 mA 
Urs=000 V 

EZ 80 
Outline: 77 FULL-WAVE RECTIFIER 

4 5 6 Typical Operation 
Uv =2x250 2x275 2x300 2x350 V,rr 

3 7 6 = 90 90 90 90 mA 
Ceu = 50 50 50 50µF 

2 8 Re =2 x1T5 2x175 2x275 2x3W4 

1 9 

Ur— 6.3 V 
4 =600 mA 
Urs=300 V 

EZ 81 
OutOne: 12 FULL-WAVE RECTIFIER 

5 Typical Operation 4
6 

U,. =2 x 250 2x350 2x450 V,rr 
3 7 I. = 160 150 100 mA 

Cru, = 50 50 50µF 
z

8 
Rs =2x150 2x230 2x310n 

0 

Ur =63V 
Ir =600 mA 
Urs=300 V 
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U 
UAB 

9~S IV 
Ir =300 mA 
Ua=150 V 

AF TRIODE WITH 3 DIODES for FM and AM signal detections and 
AF signal amplifications 
Further data identical with EABC 80. 

PC 86 
Ur =3.BV 
Ir =300 mA 
Urk=100 V 

pi ier an g TRIODE (or use as UHF am I f d selfos<illatin mixer for bonds 
IV and V 
Further data identical with EC 86. 

PC 88 
Ur= 4V 
Ir =300 mA 
Urk=100 V 

TRIODE for use as UHF amplifier for bands IV and V 
Fu riher data identical with EC 88. 

PC 92 
Ur =3.1 V 
Ir =300 mA 
Urk =250 V 

TRIODE for se as RF amplifier, selfoscillafing mixer and video 
amplifying tube of TV receivers 
Further data identical with EC 92. 

PCC 84 
Outline: 9 

yy 5 
6 

3 I 27 
—`~ -- , 

2 ~Il 8 4 ~ 
1 9 

Ur = 7.2 V 
Ir =300 mA 
U.k 90 V 

TWIN TRIODE for use in cascode pre-stages in TV receiver 

Maximum Ratings Typical Operation Capacitances 
per Section per Section 
U, =180 V U, = 90 V C; = 2.3 pF 
N, = 2 W —Ue=1.5 V Co = 0.45 pF 
Ik = 22 mA I, = 12 mA C,e, = 1150 mpF 
—11R — SO V S = 6 mA/V 

p — 24 

PCC 88 
Outline: 9 

!s 5 6 

3 i 7 
~, -- I --
2 

4 5 
8 

1 g 

Ur= 7V 
Ic —300 mA 
Urk= 80 V 

TWIN-TRIODE for use as cascode amplifer in TV receivers 

Maximum Ratings Typical Operation Capacitances 
per Section per Section 
U, =130 V U, = 90 V C; —3.3 pF 
N, =1.8W —UR=1.3V Co =1.8 pF 
Ik = 25 mA h 15 mA C,e,=1.4 pF 
—Ug= 50 V S —12.5 mA/V 
Rg = 1 MSl µ = 33 
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PCC 189 
Outline: 9 

4 5 6 

3 t ~ 
~, --1__
2~ 

4 
8 8 

1 9 

Ur =7.2V 
Ir =300 mA 
Urs= 80V 

TWIN-TRIODE with v ruble trans<onductance for use as VHF 
cascode amplifer in TV receivers 

Maximum Ratings Typical Operation Capacitances 
per Section per Section 
U, =130 V U, = 90 V G =3.6 pF 
N, =1.8W —Ua= 1.4V C; =1.7 pF 
—Ua= 50 V I, = 15 mA C,gr=1.9 pF 

> Rai = 1 MS2 S =12.5 mA~V 
Is = 22 mA = 2.5 k4 

'for onita—g—k: (or unit a'~=k': Rg —0.5 Mn 

PCF 80 
U_ = 9 V 
Ir =300 mA 
Urk=100 V 

TRIODE-PENTODE with separate cathodes (or use as frequency 
changer in TV receivers 
Further data identical with ECF 80. 

PCF 82 
Ur = 9 V 
Ir =300 mA 
Uce= 90 V 

TRIODE-PENTODE with separate cathodes for use as mazer in 
TV receivers 

Further data identical with ECF 82. 

PC F 2110 
Outline: 9 

5 6 

y~ 

TRIODE-PENTODE for use in TV receivers, triode section as limiter, 
noise detector, AGC amplifier, synchronizing separatorand pulse 
amplifer; pentode section as sound IF amplifier and video IF ampli-
fer 

Maximum Ratings Typical Operation Capacitances 
Pentode Pentode Triode 

U, = 250 V U, =160 V C; =2.1 pF 
N, = 2.1 W Ua, = 0 V Co =2.9 pF 
Ik = 20 mA Uaz =135 V C,e =2.2 pF 
Uax = 250 V —Ue.=1.7 V 

pentode Ngz =0.75 W I, = 13 mA 
Rr, = 1 Mat 1~ = 5.3 mA G — 6 pF 
Urc = 150 V 5 = 14 mA~V Co =3.3 pF 

Triode µa%a~ = 53 C,e.=6.6 mpF 

U, = 250 V Triode 
N, = 1.5 W U, =170 V 
la -- 18 mA —Ur = 7 V 
Rr — 1 MS2 I, =8.5 mA 
Ur` = 150 V S = 5.2 mA 
U_ k = 200 V µ = 57 

13 _ t 8 

2 ~ 
f 

g 
s 

1 10 

Ur = 8 V 
Ir —300 mA 
Un,= 150 V 
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PCF 201 
Outline: 9 

Ur =8 V 
Ir =300 mA 
Un=150 V 

TRIODE-PENTODE for use in TV receivers: triode section as line 
blocking oscillator, part of multivibrator, synchronizing separator, 
pulse amplifier of AGC delay diode: pentode section with remote cut-
off as video IF amplifer 

Maximum Ratings Typical Operation Capacitance 
Pentode Pentode Triode 
U, =250 V U, =160 V C; =2.1 pF 
N, = 2.1 W URa = 0 V Co = 3 pF 
Uax=250 V U,z = 110 V C,r = 2 pF 
Ngx= 0.7 W —Uer= 1.4 V 

pentode Rer = 1 M4 h = 13 mA 
Ik = 20 mA Isa = 5.3 mA C; = b pF 

Triode 
S =12.6 mA/V Co =3.3 pF 
µRea, = 45 C,a, =5.6 mpF 

U, =250 V Triode N, =1.5 W 
Re = 1 M4 U, = 100 V 
IR = 18 mA —UR = 2 V 

6 = 14 mA 
S = 4.8 mA/V 
µ =17.5 

PCP 001 
Outline: B 

Ur = 8.5 V 
4 =300 mA 
Un=100 V 

TRIODE-PENTODE; high iranscondudance triode section as oscilla-
tor, pentode section for use as frequency changer in VHF N tuners 

Maximum Ratings Typical Operation Capacitances 
Pentode Pentode Triode 

U, =250 V U, =170 V C; =3.3 pF 
N, = 2 W U„ =120 V G =1.7 pF 
U~ =250 V —UR,=1.4 V C,R =1.8 pF 
—UR,= 50 V I, = 10 mA pentode Rrr = 1 M4 I~ = 3 mA 
Ik = 18 mA S = 11 mA/V C, =6.2 pF 

Triode r; =350 kf2 C, =3.5 pF 
µr.r. = 55 C,r.= 9 mpF 

U, =125 V 
Triode N. =1.5 W 

—UR = 50 V U, =100 V 

le = 20 mA 6 = 15 mA 
S = 9 mA/V 
µ = 20 
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PCF 802 
Outline: 8 

Ur = 9 V 
h =3W mA 
Urs=100 V 

TRIODE-PENTODE; triode section for use as reactance tube, 
p Lode section for use as sine wave oscillator or pulse shaper in 
TV receivers 

Mazlmum Ratings Typical Operation Capacitances 
Pentode Pentode Triode 
U, = 250 V U, =100 V C, =2.4 pF 
N, = 1.2 W Ue, =100 V C.e =1.5 pF 
Un= 250 V —Uer— 1 V 

Pentode Np= 0.8 W I, = 6 mA 
Re, =0.56 MD lu  =1.7 mA G =5.6 pF 
Is = 15 mA S = 5.5 mA/V Cur = 60 mpF 

Triode 
r, =600 kS3 
µeau = 47 

U, = 250 V Triode N. = 1.4 W 
Re = 3 Mf] U, =200 V 
le = 10 mA —Ue = 2 V 

I, =3.SmA 
S =3.SmA/V 

= 20 kfl 
µ = 70 

PCH 200 
Ur = 9.2 V 
Ir =300 mA 
Ure=100 V 

TRIODE-HEPTODE; triode section for use as pulse amplifier and 
hepfode section for use as noisegated synchronizing separator 
Further data identical with ECH 200. 

PCL 82 
Ur=16V 
Ir =300 mA 
Use=200 V 

TRIODE-OUTPUT PENTODE; triode section for use as frame oscilla-
tor and AF amplifier, pentode section for use as frame output tube 
and AF amplifer 
Further data identical with ECL B2. 
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PCL 84 
Outline: 11 

4 
5 

6 

3 7 
s~

zy ~ 8~ 9 

Ur = 15 V 
Ir =300 mA 
Un=150 V 

TRIODE-dUTPUT PENTODE with operate cathode; triode sedion 
for use in circuih for garod AGC, synchronizing separation, syn-
chronizing amplification and noise suppression, pentode section for 
use as video output Tube. 

Maximum Rulings Typical Operation Capacitances 
Triode Triode Triode 
U, =250 V U, =200 V C; = 4 pF 
N, = 1 W —Us =1.7 V G =2.5 pF 
Is = 12 mA 1, = 3 mA Cs =2.7 pF 
R. = 1 MQ S = 4 mA/V 

pentode 
Pentode P = 65 

Pentode C; = 9 pF 
U. =250 V Co =4.5 pF 
Ues=250 V U, =170 V C,sr<100 mpF 
N, = 4 W Ue, =170 V 

4 =40 mA 6 =1B mA 
Rcr = 1 MS] I~ = 3 mA 

5 = 11 mA/V 
Peves = 36 
r; =100 kR 

urCL g9g 
V TRIODE-OUTPUT PENTODE with separote cathodes; triode section 

Ir =300 mA for use as frame axillator or pulse amplifier, pentode section for 
Ure=200 V use as frame output tube 

Further data Identical with ECL B5. 

PCL % 
TRIODE-OUTPUT PENTODE with separate cathodes; triode section 
for use as AF amplifer, pentode section for use as AF amplifer 

4 5 
6 Further data identical with ECL 86. 

3 + 7 

2 .8 

~~9 

Ur =14.5 V 
Ir =300 mA 
Ur.=100 V 
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PCL 200 
Outline: 12 

5 6 

TRIODE-OUTPUT PENTODE with separate cathodes; triode section 
{or use in ctrculh for gated AGC, pentode section for u:e in video 
output stage 

4  7 
Maximum Ralings Typical Operation Capacitances 

,' -- ~ ~_, ; Triode Pentode Triode 

U. =250 V U, —150 V G = 3 pF 
2 , ~61  ! 9 

1 10 
N, = 1.7 W U~ =220 V G = 4.4 pF 
lu = 75 mA —Us, = 2.1 V C,r = 2.5 pF 
Rr = 0.5 MSi I, = 40 mA 

pentode 
Pentode 

I~ = 8 mA 

Ur =15.5 V 
S = 18 mA/V G =14.5 pF 

22 Co 6 
Ir =500 mA 

U, =250 V r; = kR = pF 

Ur.= Z00 V N' — 
6 

W Triode Css= 70 mpF 
Uss=250 V 
Nom= T.5 W U, =209 V 
Ik = 85 mA —Us =1.5 V 
R„=0.5 MII L =8.5 mA 

S = 5.T mA/V 
µ = 55 

PCL 805 TRIODE-OUTPUT PENTODE with separate cathodes; triode section 
Ur = 18 V (or use as oscillator and pre-amplifier, pentode section for use as 
Ir =500 mA power stage for vertical de8edlon 
Urs=200 V 

Further data Identical with ECL &15. 
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PFL 200 
Outline: 12 

Ur=17V 
Ir =300 mA 
Un=200 V 

DOUBLE PENTODE for use s video output tube, synchronizing 
separator, AGC amplifer or IF sound amplifier 

Moximum Ratings Typical Operation Capacitances 
L section L section L section 
U, =250 V U, =170 V C; = 13 pF 
N, = 5.1 W Us, =170 V C., = 7 pF 
Us=250V —UR,=2.7V Csr=100 mpF 
N,~= 2.5 W h = 30 mA F section Re, = 1 MSl I„ .= 7 mA 
Ik = 60 mA S = 22 mA~V C; = 10 pF 

f section = 33 kS2 Co =10.5 pF 
µRae, = 38 Cs.= 140 mpF 

U, =250 V 
F section N, =1.5 W 

U~=250 V U, =150 V 
Nsa= 0.5 W U,a =150 V 
Rer = 1 MS2 —URr =2.1 V 
Is = 15 mA 6 = 10 mA 

lea = 3 mA 
S =8.5 mA~V 

=150 k4 
µRay = 38 

PL 36 
Outline: 16 

Ur=25V 
Ir =300 mA 
Un=250 V 

PENTODE for use as line output tube in TV receivers 

Maximum Ratings Typical Operation Capacitances 
U, =250 V U, =100 V Ca =17.5 pF 
U„r = 7 kV Us,~ =100 V Co = 8 pF 
U,s =250 V —Usr = 8.2 V C„r =1.15 pF 
Ik =200 mA 6 =100 mA 
Rar = 0.5 MQ Is, = 7 mA 
N, = 12 W S = 14 mA~V 
Nxes = 4 W per = 5.6 

r, = 5 kS2 

x. ovlse aererioe is zz % or o crdo. max. to us 
' if N,=B W. N~=max. 5 W 
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PL 82 
Outline: 12 

4 5

3~ 

2 

1 

Ur =16.5 V 
4 =300 mA 
Urk = 200 V 

6 
7

8 

9 

PENTODE for use as frame oui t tube in TV receivers and as AF Pu 
power amplifier 

Maximum Ratings Typical Operotion Capacitances 
U, =250 V U, = 170 V C; =11 pF 
U„=250 V U„ = 170 V Co =5.9 pF 
N, = 9 W —Ue,=10.4 V Cs.= 1 pF 
Ngs= 2.5 W 6 = s3 mA 
Is = 75 mA I„ = 10 mA 
Rg, = 0.4 MSl 5 =10.2 mA~V 

= 20 kII 
Pam, = 10 

PL R3 
Outline: 12 

4 
5

3~ ~= J

2,I 
n 

~1 t 5 

Ur = 15 V 
Ir =300 mA 
Urt=150 V 

E 

+ 7
I

♦ 8 

9 

PENTODE for use as video oui t tube Pu 

Maximum Ratings Typiml Operation Capacitances 

U, =250 V U, = 170 V C; =10.8 pF 
U,s _250 V Ue, = 0 V Co = 6.6 pF 
N, — 9W U~ =170V Cs,<100 mpF 
Nom= 2W —Ug,=2.3V 
Ik = 70 mA 1, 36 mA 
~, =0.5 MS2 Iss — 5 mA 

S =10.5 mA~V 
µgm, = 24 
r, = 0.1 M4 

PL 84 
Ur= isV 
Ir =300 mA 
Un=200 V 

PENTODE for use as frame output tube in TV receivers and as AF 
ram If powe p i ;er 

Further data identical with EL 84 

PL 95 
Outline: 3 

4 
3 y 

_ 

2 = 
`, 

1 
3 4 

Ur = 4.5 V 
Ir =300 mA 
Un=100 V 

s 

7

6 

power amp i ;er PENTODE for use as AF I f 

Maximum Ratings Typical Operation Capacitances 

u>o = sso v u, =2so v c; = s.a pF 
U, = 300 V U~ =250 V Co = 3s pF 

N,r =~6W L
Uas

-24 mA 
C,es <400 mpF 

N~ =1.25 W I,o = 4.5 mA 
Ic 35 mA S = 5 mA~V 
Rar — 2 MS2 ~s = 17 

R; = 00 kS2 
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Y 
PL 500 

BEAM PENTODE for use as line output tube in TV receivers 
All data are identical with PL 504. 

UL—~27 V BEAM PENTODE (or use as line output tube in TV receivers 

Ic =300 mA Further data identical with EL 504. 
Un =220 V 

PL 508 
Outline: 17 PENTODE for use as frame out tom I f pu p i ter in colour TV receivers 

G 
5 

6 
Maximum Ratings Typical Operation Capacitances 
U, =400 V U, =190 V C = 18 pF 

3 7 U,.' = 2.5 kV Us% =190 V G = 10 pF 
Ue, =275 V —Ug.= 17 V C,v.=1.4 pF . 
N, = 12 W h = 60 mA z

8 Nvr = 3 W Is, = 4.5 mA 
I

9 
Ik =100 mA 5 = 9 mA/V 

maz. pulse durotion is 5 % o! a cycle and max. 1 ms 
Ut=17V 
li =300 mA 
Ure=220 V 

PL 509 
Outline: 21 PENTODE for colour TV line deflection circuitr 

~ Maximum Ratings Typiml Operation% Capacitances 
y 5 

5 U, o = 700 V U, =160 SO V C,e, =2.5 pF 
U,:' = 7000 V Ue,= 0 O V i r7 ~es = SBV ~~_,~ ,75V 
Ue% = 276 V Uq. = 0 10 V 
N, = 30W h =1.4 0.8A 2

8 Ns, = 7 W Igz = 45 70 mA 
I. = 500 mA I

9 Iv, = 1.2 A 
Rs. = 0.5 M4 

Ur = 40 V x. pulse duration is Z2% o! a cycle and maz. 18 µs 
4 =300 mA 

measured „naer pulse condnions 

U,a=250 V 
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PL 519 
Outline: 21 

Ur=40V 
Ir =300 mA 
Urt=250 V 

PENTODE for colour TV Ilne defleHlon circuih 

Mazlmum Ratings Typical Operations Capacitance 
U,o = 700 V U, =160 50 V C,ps =2.5 pF 
U..s = 7000 V Up,= 0 O V 
Upr = 50 V U~=160 175 V 
Ups = 275 V Upr = 0 10 V 
Nps = 7W 6 =1.4 0.8A 
N, = 35 W I„ = 45 70 mA 
Is = 500 mA 
It, =1.4A 
Rps = 0.5 U 

x. pulse euration is zzgo or o <yae ana mox. to 
meosvree sneer pw:«ondinons 

PY 81 
Outline: 15 

Ur = 17 V 
Ir =300 mA 
Urt,' = 5 kV 

BOOSTER DIODE for use in line time•base <ircuih of iransformerless 
TV recelven 

Mazlmum Ratings Capacitance 
Un =250V Ca=6.4 pF 
N. = 3.5 W 
I. =150 mA 
I„ =450 mA 
U„'•~ = 5 kV 
R, = 80 S2 

pvbe duration is 2R°o of o cY<le and max.la µs 
mthode positive with re,pecl to anode 

PY 82 
Outline: 12 

Ur=19V 
Ir =300 mA 
Urt=550 V 

HALFWAVE RECTIFIER 
Typical Operation 
U„ =250 220 127 V~rc 
U, =195 195 127 V 
I„ =180 180 180 mA 
R, —125 65 0 Sl 
Cdx = 60 60 60µF 
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PY 83 
Outline: 

6 

3 

z

1 

Ur = 
Ir =300 
Un: = 

t3 

• 

5 6 

9 

20 V 
mA 

5 kV 

7 

8 

BOOSTER DIODE (or TV receivers 

Maximum Ratings Capacitance 

U 
U„'" 

—175 mA 
Co=9.2 pF 

1,. =500 mA 
N, =3.SW 

a . polu duration Is RR % o(a cycle andmax. 18 w 
cathode positive with respect to onode 

PY M BOOSTER DIODE (or use as line time-base circuih o(transformerless 
Ur = 30 V TV receivers 
Ir =300 mA Further data identical with EY 88. 
Un: =6.6 kV 

mex. pwse eurenon is zz^; or a cycle end mex. to w 

PY S00 A 
Outline: 19 BOOSTER DIODE for time-base circuih of colour TV receivers 

. Maximum Ratings Capacitance 
5 N, 11 W Co=13.5 pF 

< 6 6 —660 mA 
6. -- 1 A 

3 7 U„'~e — 5.6 kV 

2
a 

0 . pulse duration is 22% of a rycle and max. 1e µs 
snlhode positive with respect to anode 

I 9 

Ur - 42 V 
Ir = 300 mA 
Ums = 6.3 kV 

UABC 811 
Ur == 28.5 V TRIPLE DIODE-TRIODE for AM and FM signal detection and AF 

Ir —100 mA signal amplifmtion 

Ure=150 V Further data identical with EABC 80. 

UAF 62 
Ur =12.6 V DIODE-PENTODE for um as RF, IF or AF amplifier 

Ir = 100 mA further data identical with EAF 42. 
Un--150V 
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UBC 41 
Ur = 14 V 
Ir =100 mA 
Un=100 V 

TWIN DIODE WITH TRIODE for AF amplifier 
Further data identical with EBC 61. 

UBF 80 
Ur = 17 V 
Ir =100 mA 
Ur.=100 V 

TWIN DIODE AND TRIODE WITH VARIABLE TRANSCONDUC-
TANCE for RF, IF or AF amplifiers 
Further data identical with EBF 80. 

UCH 42 
Ur = 14 V 
Ir =100 mA 
Un=150 V 

TRIODE-HEXODE for use as fre enc han er and hose Inverter 9u Y c 9 P 
Further data Identical with ECH 42. 

UCH 81 
Ur = 19 V 
Ir =100 mA 
Un=100 V 

TRIODE-HEPTODE; heptode section for use as mixer, RF or IF ampli-
fer, triode section for use as os<Illator in AM or FM receivers. 
Further data Identical with ECH 81. 

U F 41 
Ur =12.6 V 
Ir =100 mA 
Us= 150 V 

PENTODE for use as RF or IF am I f p i ier 
Further data identical with EF 41. 

UL 41 
Ur = 45 V 
Ir =100 mA 
Ura=150 V 

PENTODE for uze as AF power amplifier 

Further data identical with EL 41. 

UY 1 N 
Outline: 20 

4 

3 

2 

1 
ur = 5o v 
Ir =100 mA 
Urs-500 V 

5 

6 

.7 

8 

HALF-WAVE RECTIFIER 

Typical Operation 
U, =250 VNr 
L =140 mA 
Ra >175 f1 
Cbm =60µF 
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UY 41 
Outline: 5 

4 g 

} 6 

2 ~ 

1 8 

U,=31V 
Ir =100 mA 
Urk=300 V 

HALF•WAVE RECTIFIER 

Typical Operation 

U, —220 V,x
6 = BO mA 
Ra >160 f2 
Ceu = 50µF 

UY 82 
Ur=55V HALF-WAVE RECTIFIER 

Ir =100 mA Further data identical with PY 82. 
Un=550 V 

E80CC TWIN TRIODE with separate cathodes, for use in professional and Outline: 12 commercial a is quipmen 

y 5 6 Maximum Ratings Typical Operation Capacitances 
3 ~ per Sedian per Section 

U,o =600 V U,=250 V C; — 2.4 pF 
U, =300 V L = 6 mA C, --0.45 pF 

z~l 
x ~~ 8

N. 
— 12 mA 

S =i.5 mA/V C.a — 3.1 pF 
µ = 30 

—Us=200 V 
R, = 1 MU 

Ur = 6.3 V 
Ir =600 mA 
or 
Ur =1 T.b V 
Ir =300 mA 
Un=120V 

E81H 
Outline: 71 HEPTODE with two linear control ds gn 

5 Maximum Ratings Typical Operation Capacitances 
4 6 U,o =500 V U, =150 V C, =5.3 pF 

U, =250 V U,s = 75 V G =6.7 pF 

z~~ 
I ~8 

Uso =500 V U„ = 75 V Cs, <0.1 pF 
Uos —125 V Ug, _= 0 V 
Ueoo =500 V h — 7 mA 
Uos =250 V Iss = 6.6 mA 

1 9 N, =1.2W 
Nos =0.8W 
Noo =0.4W 

Ur = 6.3 V It = 20 mA 
Ir =300 mA 
Urs=120 V 

I-32 
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EB,I 
Outline: 11 

Ur =6.3 V 
Ir =375 mA 
Urt =120 V 

OUTPUT PENTODE for use in telecommunication equipmenh 

Maximum Ratings Typical Operation Capacitance 
U,s =550 V U, =210 V C,.r <0.02 pF 
U, =210V 

Ugd= 
OV 

N. =4.5W U„=210V 
Ueo =210 V I. = 20 mA 
Np =1.2W I~=5.3 mA 
h = 30 mA S = 11 mA/V 

=0.4 MII 

E 83F 
Outline: ii 

Ur = 6.3 V 
Ir =300 mA 
Un =100 V 

WIDE-BAND PENTODE for use in telecommunication equipmenh 

Maximum Ratings Typical Operation Capacitance 
U.o =550 V U, =210 V C,w <15 mpF 
U, =210 V Ua,= O V 
N. = 2.1 W Ua+=120 V 
Ues =210 V 6 -- 10 mA 
Noo =350 mW la, = 2.1 mA 
Ik = ib mA S' = 9 mA/V 

= 0.5 M[3 

E 88CC 
Outline: 9 

Ur = 6.3 V 
Ir =300 mA 
Un —150 V 

TWIN TRIODE for use in cascode arculh, HF or IF amplifiers, mixer 
or phase inverter stages, multivibrelors and in cathode followers 

Maximum Ratings Typical Operation Capacitances 
per Section per Section 
U.a =550 V 
U, -220 V 
N, = 1.5 W 
—Ua -200 V 
Is = 20 mA 

U, .--: 100 V 
6 — 15 mA 
5 —12.5 mA(V 
µ = 33 
Reo —300 fl 

C; = 3 pF Co =0.8 pF 
C.o=1.4 pF 

I.33 



E 130E 
Outline: 22 

Ur = 6.3 V 
Ir =1.7A 
Un=100 V 

OUTPUT PENTODE for use as wide band amplifier, cathode fol-
lower, series regulator tube for stabilised d.c. supply 

Maximum Ratings Typical Operation Capacitances 
U,a =2000 V U, = 250 V C; =35 pF 
U, = 900 V Usa =150 V Co =17 pF 
N, = 27.5 W —Usa=15.5 V Cs,= 2 pF 
Us, = 550 V L =100 mA 
U~ = 250 V S =27.5 mA/V 
Nsa = 5 W µsssa = 6.5 
Is = 300 mA r; = 10 kf2 

18042 
Outline: 11 

Ur=18V 
Ir =100 mA 
Ur.=100 V 

WIDE-BAND PENTODE for use in telecommunication equipments 

Maximum Ratings Typical Operation 
U,o = 550 V U, =210 V 
U, =210V Us, = OV 
N, = 2.1 W Usa =120 V 
U,ao = 550 V h = 10 mA 
U =210V S = 9mA/V 
Nsa =0.35 W r; =0.5 MS2 
la = 16 mA µsaw = 34 

Capacitances 
C; = 8.0 pF 
Co =3.5 pF 
Cs. <150 mpF 

18046 
Outline: 11 

Ur = 20 V 
Ir =135 mA 
Ur.=120 V 

OUTPUT PENTODE for use in ielecommunicafion equipmenh 

Maximum Ratings Typical Operation Capacitances 
U„ =550 V U, =210 V 
U, =210 V Us, = 0 V 
N, = 4.5 W Usa =210 V 
UsYo =550 V 6 = 20 mA 
Usa =210 V Isa = 5.3 mA 
Nsa =1.2 W 5 — 11 mA/V 
la = 30 mA µsaw = 36 

C; =11.5 pF 
Co = 6.5 pF 
Cs~= 20 mpF 
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OUTLINES, all dimensions in mm 
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TIJ111C>rSRAM 

INTERCHANGEABILITY LIST 

In the following list the TUNGSRAM equlvalents to other makes 
re Indlcaled. TYDe designations without brackeh re direct 

equlvalents, while throe in brackets ara near equivalenh only. 

TYDe 
TUNGSRAM 

Type 
TYPe TUNGSRAM 

TYpe TYDe 
TUNGSRAM 

TYye 

AA 61 ECC 40 N iSi PL 82 bADB (EBF 89) 
B 152 
B 309 

ECC 81 
ECC 81 

N 306 
N 329 

(PL 36) 
PL 82 

6AJ8 
6AK8 

ECH 81 
EABC 80 

B 319 
e J29 

(PCC 84) 
ECC 82 

N 369 
N 709 

PCL 82 
EL 84 

bAL3 
bAN7 

EY 88 
(ECH 81) 

B J39 
B ]79 

ECC 83 
ECC 85 

OA 2 
OA J 

150CT 
VR IS 

6AQ8 
b8H5 

ECC 85 
(EF 89) 

BF 61 
CV 287 

EL 61 
EAA 9i 

OB T 
OC J 

108C1 
VR 105 

fiBKB 
bBMB 

(EF 86) 
ECL 82 

CV 655 
CV 691 

EGC et 
ECC 82 

OD 3 
OG J 

VR 150 
83A2T 

bBQS 
6824 

EL 84 
EZ 40 

CV 492 
CV iJ75 

ECC 8J 
EF 85 

0. 19 
U26 

(DY 86) 
EY 86 

66W4 
68W] 

EZ 81 
(EF 80) 

CV 1376 
CV 1535 

EF 80 
EZ 80 

U 49 
U 119 

EY 86 
UY 85 

66X6 
bBY] 

EF 80 
EF BS 

CV 19]] 
CV 2128 

UL 61 
ECH 81 

U 142 
U 150 

UY f1 
EZ 40 

6C10 
bC12 

ECH 42 
ECH 81 

CV 2901 
CV 2966 

EF Bb 
EY 86 

U 153 
U 156 

PY B1 
PY 82 

6CAf 
bC15 

EZ B1 
EF 61 

CV 2975 
CV 3882 

EL 84 
EBC ii 

U 192 
U 319 

PY 82 
(PY 82) 

6CK5 
6CM4 

EL 61 
EC 86 

CV J883 
CV 3881 

EAF i2 
ECC 40 

U 381 
U 60< 

UY BS 
(UY <7) 

6CT1 
6CUI 

EAF 42 
ECH 42 

CV 3885 
CV 3887 

Ef 60 
EF 62 

U 709 
UCM 171 

EZ 81 
(UCH 81) 

bCV] 
6DA6 

EBC 41 
EF 89 

CV 3888 
CV 3889 

ECH 42 
EL N 

UU 12 
V i1 

EZ 81 
AZ 61 

bDCB 
bDL4 

EBF 89 
EC BB 

GV 3891 
CV 3892 

EZ 40 
AZ 4t 

V 61 
W 142 

EZ 40 
OF 61 

fiD58 
bDTB 

ECH B3 
(ECC 85) 

CV 5072 
CV 5156 

EZ 81 
EF 89 

W 719 
W 729 

EF 83 
(EF 85) 

6EC7 
6EH7 

(EF 89) 
EF 18J 

CV 5192 
D 2M9 

PCC 86 
EAA 91 

WD 142 
WD 150 

UAF 42 
EAF 4T 

bEJ7 
6EC7 

EF 184 
EF 80 

D 121 
D 152 

(UAf 62) 
EAA 91 

WD 709 
% 119 

EBF 80 
UCH 81 

6F78 
bF19 

(EF 84) 
EF 85 

DH 130 
DH 718 

EBC 41 
EBC 41 

X 142 
X 143' 

UCH 6T 
ECH T7 

bF20 
fiF23 

(EF 85) 
(EF 80) 

DH 719 
E 2163 

EABC 80 
ECC 82 

X 150 
% )19 

ECH 62 
ECH 81 

6F24 
bF25 

(EF 18f) 
(EF 183) 

E 2166 
E 2175 

ECC 83 
ECC et 

Z 150 
Z 152 

EF 42 
EF 80 

6FN 
6F30 

EF 183 
EF 186 

E 2385 
EBF 171 

(EY eb) 
(EBF 80) 

2 329 
Z ]19 

(EF 80) 
EF BO 

6F40 
fiFD12 

EF Bfi 
EBF B4 

EBF 175 
ECH iiJ 

(EBF 89) 
ECH 42 

Z 729 
ZD 152 

EF Bb 
EBF BO 

bfGfi 
bGeSA 

EM B4 
EL 504 

ECH 171 
EF 176 

(ECH 81) 
(EF BO) 

18G2 
1BQ2 

DY 57 
DY 802 

6GKfi 
bGWB 

(EL 84) 
ECL 8fi 

EF 175 
EF 606 

(EF 85) 
(EF 86) 

1H2 
1S2 

DY 86 
DY 86 

6KX8 
61X8 

ECC 808 
ECH 86 

EL ill 
LN 152 

(EL 86) 
ECL 80 

152A 
1X2A 

DY 87 
(DY 86) 

6L12 
6L13 

ECC 83 
ECC 08 

LN 309 
LN 329 

(PCL 82) 
(PCL 82) 

1X26 
6CM< 

(DY 86) 
PC 86 

6LD3 
bLD12 

E8C 61 
EABC 80 

LZ 319 
LZ 329 

(PCF eD) 
PCf 80) 

iDL< 
6HA5 

PC BB 
PC 900 

bM5 
bN8 

(EL Bi) 
EBf 80 

N 162 
N 150 

UL 61 
EL 41 

bAB4 
6AK8 

EC 92 
ECL 80 

6N8K 
fiP13 

(EBF 89) 
EL 86 
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Type TUNGSRAM 
Type 

Type TUNGSRAM 
Type 

T 
yp°

TUNGSRAM 
Type 

bPD12 EBF 89 125] UAF 62 30F2] (EF 18L) 
bST 
652A 

EY 86 
EY 8] 

14GW8 
idK] 

PCL 86 
UCH L2 

30L1 
30P6 

PCC 8L 
(PL 36) 

6S8 
bT8 

EY 86 
(EABC 80) 

147] 
15CW5 

(UCH 87) 
PL 86 

30P16 
30PL1 

PL 82 
(PCL 82) 

6V6 
7AN7 

EZ BO 
PCC 86 

i5DQ8 
ibAS 

PCL 86 
PL 82 

30PL73 
31A3 

(PCL 82) 
UY 61 

7DE7 
7D18 

(EF 80) 
PCC 8B 

ibAB 
1679 

PCL 82 
PFL 200 

38A3 
bOKGb 

UY BS 
PL 509 

]E58 
7F0 

PCC 189 
(PCC 189) 

1]C8 
17KW6 

UBF 80 
PL 508 

45A5 
62DDT 

U141 
EBC N 

8D8 
8G17 

(EF 86) 
PCF 801 

17V9 
1723 

PFl 200 
PY 81 

62TH 
66SPT 

ECH 42 
EF 80 

BU9 
9A8 

PCF 201 
PCF 80 

1]ZJA 
18GV8 

PY 83 
PCL BS 

66KU 
fi7PT 

EZ 60 
EL 41 

9AK8 
9D] 

PABC BO 
(EF BS) 

19AJ8 
19D8 

UCH 81 
UCH 81 

127 VP 
1NTH 

OF 41 
UCH 62 

91 W8 
9U8 

PCF 802 
PCF 82 

195U 
1973 

PY B1 
PY BT 

163Pen 
3115U 

PL 81 
UY 61 

9V9 
10C14 

PCH 200 
UCH 81 

25E5 
T8G85 

PL 36 
PL 500 

451 PT 
3885 

UL 61 
Ef 60 

/2AC5 
12AT] 

OF 41 
ECC 81 30AE3 

PL 506 
PY 88 

388] 
58]9 

EF 62 
(EF 86) 

12AU] 
12AX] 

ECC BT 
ECC B3 

30C1 
30F5 

PCf 80 
(Ef 80) 

626] 
7025 

EF 86 
(ECC 83) 
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TYPE DESIGNATION SYSTEM 

A 
1 

1 

symbol old new 

RM letter o ~ 
o,g

` ~ 

a 

D: eladrostatic degedion and 
focus 

D: single trace oscilloscope tube 
M: monitor tube 

second lever B, G. H. L, N, P or W: d. screen 
designation system — 

third letter M: multiple trace tube —

number preceding hyphen r en diometer or screen diagonal in cm 

number following hyphen serial number indicating a porticular design or development 

goal letters F: Rat faceplate BE, GH, Gl, GL. GM, GR, LD or 
(. careen designation system 

trot eliminating the parallax the oscilloscope- and monitor tubes can be provided with 
infernal graticules. These tubes are available on special order. The type designation of 
tubes with not illuminable graticules must be completed with /01, -03, 05, etc., while those 
with illuminable graticules with /02, /04, /06, etc. and those with illuminable graticules and 
provided with fillings for illumination with /025, /045, /065, etc. 

SCREEN DESIGNATION SYSTEM 

Code Screen colour 
Persistence 

new old EIA Ruores<ence phosphorescence 

BE B P11 blue blue medium short 

GH H POi green green medium short 

W G M yellowish green yellowish green medium 

GL N % yellowish green yellowish green medium short 

GM P % bluish white yellowish green long 

GR — P39 yellowish green yellowish green long 

LD L PJ3 orange orange very long 

W W P4 while whlh medium 

Persistence is defined as the period o(time during which brightness diminishes to 1/10 0( ill 
initial value. 

Persistence IEDEC description 

less than 1 ps very short 

1 Ps ... 70 ps short 

10 /a . . . 1 ms medium short 

t mr. . .too mr medium 
700 ms. . . 1 s long 

over 1 s very long 



EXPLANATION OF SYMBOLS 

A side connection according to JEDEC 11-22 
a,... a+ anode 1...4 
b metal rimband 
B side connection according to IEDEC J1-21 
D, and DQ horizontal deflection plates 
D3 and D+ vertical deflection plates 
d~Q horizontal deFlection factor 
d„ vertical deFlection factor 
f heater 

9.~ ~ ~9+ 9rid 1. . .4 
Ir heater current 
i.c. internal connection; base connection should not be used as tie point for 

components 
k cathode 
m external candudive coating 
to heating time 
U, anode voltage 
U,,. . .U„ voltage o(anode 1. ..4 
Ur heater voltage 
Ue,.. . Ug. DC voltage between grid 1. . .4 and cathode 
—Ugs „ v oa negative grid bias for the visual extinction of undeFlected focused spot (ai 

oscilloscope tubes) and for raster (at monitor tubes) 
Uk voltage between grid 1 and cathode at cathode control 

All voltages refer to cathode unless otherwise stated. 

In double-trace oscilloscope tubes the equivalent electrodes are distinguished by subscriph 
a and b. 

II-2 

t 
r 

t 

r 
r 



D. 7.113 D.7-113 F SINGLE TRACE OSCILLOSCOPE TUBE 

n 
n 

w 
w 

with spherical faceplate (D. 7-113) and Rat face-
plate (D. 7-113 F) respectively. for medium oper-
ating voltages 

Application 

in small size portable oscilloscopes for medical 
and industrial purposes 

Screen Types 

DB 7-113 
DG 7-113 
DN 7-113 
DP 7-113 

System Structure Base Connections 

DB 7-113 F 
DG 7-113 F 
DN 7-113 F 
DP 7-113 F 

Deflection 

Arrangement of Electrodes: (bottom view) (viewed from screen end) 

1—f 
2-9, 
3—k 
b —a, 
5—D, 
6—D, 
7—a~ 
8—Dy 
9—D, 

10—i. c. 
11—f 

Deflection Method: electro- Bate 
static, symmetrical Medium-Shell Magnal, 
Focusing Method: 11-pin, IETEC No. B11-66 
electrostatic 

Heating Typical Operation 

Ur 6.3 V U„ - 2 kV 
Ir 600 mA U„ — 320. ..fs00'V 

—URs „„ar= 45. . .90V 
d,s —39.4...53.5 V/cm 

Maximum Ratings d„ — 30. . .41 V/cm 

U,_ 2.5 kV 
Un- 1 kV 

Accessories 

Socket: VST 5 
Metallic Shield: ART 1 

Minimum Useful Screen 
Diameter 70 mm 

113 



D.7-115 D.7-115 F SINGLE TRACE OSCILLO SGO PE TUBE 

with spherical faceplate (D. 7.115) and flat face-
plate (D. 7-115 F) respectively, for medium oper-
ating voltages 

AppliwTion 

in small size portable oscilloscopes for medical 
and industrial purposes 

Screen Types 

DB 7-115 DB 7-115 F 
DG 7-115 DG 7-115 F 
DN 7-115 DN 7-115 F 

System Structure Bose Connections Deflection 
Arrangement of Electrodes: (bottom view) (viewed from screen end) 

o, 
i 

{a s' 
rs Tt 

DeRection Method: 
electronatic, symmetrical 
Focusing Method: 
electrostatic 

1—f 
2 — k 

6 
_ 

9ic. 
5—a, 
7—D, 
8—D, 
9—a, 

10—D. 
71 — D, 
72—i. <. 
76—( 

Base Minimum Useful Screen 
Medium-Shell Diheptal, 12- Diameter 70 mm 
pin. JETEC No. 812-37 

Heating Typical Operation 

Ir =600 mA U„ =320.. .720 V 
—Urs ~,,, wr = 30. . .90 V 

d„ = 75 Vkm 
Maximum RaTings d„ = 59 Vlcm 

U,:= 2.2 kV 
U„=1.1 kV 

Accessories 

Socket: VST d or VST b 
Metallic Shield: ART b 

II-4 

u 
v 
u 

v 

u 



1 
1 
A 

1 
A 
A 
A 
A 
A 
A 

D. 7-116 D. 7-116 F SINGLE TRACE OSCILLOSCOPE TUBE 

with spherical faceplate (D. 7-116) and flat fa<e-
plale (D. 7-116 F) respectively, post-deflection 
accelerator for medium operating voltages 

•+u•v Applimtion 

in small size portable oscilloscopes for medical 
and industrial purposes, extremely suitable for 
small oscillosynch roscopes 

Screen Types 

DB 7-116 
DG 7-116 
DN 7-116 
DP 7-116 

System Structure Base Connections 

DB 7.116 F 
DG 7.116 F 
DN 7-116 F 
DP 7-116 F 

Deflection 
Arrangement of Eletlrodes: (bottom view) (viewed from screen end) 

0.-
0.—

Deflection Method: 
eledrosiatic, symmetrical 
Focusing Method: 
electrostatic 

Heating 

Ur — 6.3 V 
Ir =600 mA 

Maximum Ratings 

Us= 4 kV 
Us= 2 kV 
U»= 1 kV 

1—t 
2—k 

4- 9ic. 
5—a, 
7 — D, 
8—D, 
9—a, 

10 — D., 
11—D, 
12—i. c. 
16—t 
A —a, 

Base Minimum Useful Screen 
Diameter 70 mm Medium-Shell Diheptal, 12-

pin, IETEC No. B12-37 

Typical Operation 
U„ 4 kV 
U,x — 2 kV 
U» =400...690 V 

—Ux, ~~ ~r = 30...90 V 
du = 67. . .91 V'cm 
d» = 49. . .67 V <m 

Accessories 
Socket: VST 4 or VST b 
Metallic Shield: ART 5 
Post-Deflection Accelerator Terminal: VST 2 

II.S 



DG7-123 SINGLE TRACE OSCILLOSCOPE TUBE 

ei 

ei 

System Structure 

Arrangement of Electrode 

for asymmetrical operation with short overall 
length for low operating voltages 

Application 

low anode voltage indicator tube for asym-
metrical operation 

Bose Connections 

(boNom view) 

1—! 
z —r 
3—g, 
6—k 
5—a, 
6—D, 
7—D, 
8—a, 
9—Dp 

10—D, 
11 — I. c. 

Deflection 
(viewed from screen end) 

Deflection Method: Base Minimum Useful Screen 
electrostatic. Des asymme- Small-Button Unidecar, it- Diameter 60 mm 
trical (Dp must be connected pin, IETEC No. E11-22 
to az), Ds, symmetrical 
Focusing Method: 
electrostatic 

Heating Typical Operation 

Ur = 6.3 V U,x -- 0.8 kV 
Ir —300 mA U.. = 0. . .180 V 

—Ues ~„ arc —80. . .160 V 
Maximum Ratings d~~ = 36.. .44 Vjcm 

d„ = 24...30 V/cm 
Us= 1 kV 
U„ = 0.4 kV 

Accessories 
Socket: VSTB 
Metallic Shield: ART-K411 
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D.7-12/~ SINGLE TRACE OSCILLOSCOPE TUBE 

for symmetrical operation with short overall 
length for low operating voltages 

Application 

low anode voltage indicator tube (or sym-
metrical operation 

Screen Types 

DG 7-724 
DN 7-124 

(~ 

System Structure Base Connections 
Arrangement of Electrodes: (bottom view) 

0 
0:

s~ — _ t_ 

t—( 
2—f 
3 - 9i 
4—k 
5—ai
6—D~ 
7—D, 
8—aq
9—D, 

10—D, 
11 —i.c 

Deflection 

(viewed from screen end) 

Deflection Method: Base Minimum Useful Screen 
electrostatic, symmetrical Small-Button Unidecar, 71- Diameter 63 mm 
Focusing Method: pin, JETEC No. E11-22 
electrostatic 

Heating Typical Operation 

Ur = 6.3 V 
Ir —300 mA 

Maximum Ratings 

U,B= t kV 
Ua=0.4 kV 

Accessories 

Socket: VST 8 
Metallic Shield: ART-K411 

U,a — 0.8 kV 
U„ = 0...180 V 

—Ugs ~,,, orc =80.. .160 V 
des =36.. .44 V4m 
dra = 24...30 V~cm 

I I-7 



D.7-125 SINGLE TRACE OSCILLOSCOPE TUBE 

s. 

with cathode of low flament input power, 
reduced warm-up time, Flat faceplate and short 
overall length for low operating voltages 

Application 

in small size portable transinorized oscilloscopes 
and other equipment of low operating voltage 

Screen Types 

DG 7-125 
DP 7-125 

System STrucfure Bose Connections 
Arrangement of Electrodes: (bottom view) 

0. 
-L—

s, 
s 

1 —
2—r 
$-9, 
4—k 
5—a, 
b —D, 
7—D, 
B—av 
9—D, 

10—D, 
11 — a,h 

Deflection 
(viewed from screen end) 

DeBection Method: Base Minimum Usetul Screen 
electrostatic, symmetrical Small-Button Unidecar, 11- Diameter 65 mm 
Focusing Method: pin, IETEC No. E11.22 
electrostatic 

Hearing Typical Operation 

Ur =6.3 V 
Ir = 95 mA 

Maximum RaTings 

U,., =1.6 kV 
Un =0.4 kV 

Accessories 

Socket: VSTB 
Metallic Shield: ART-K591 

U,a 0.8 kV 
U„ =0. . .180 V 

—Ues..e as =30...60 V 
dss =36.. .44 V/cm 
d„ =24.. .30 V/<m 
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D.7-126 SINGLE TRACE OSCILLOSCOPE TVBE 

P 

w 

n 
n 
n 

System Structure 

with spiral post-deflection accelerator, (or me-
dium operating voltages 

Application 

in small oscilloscopes of high brightness and for 
other equipment; with W-screen as monitor 
tube in small size display devices 

Screen Types 

DB 7-126 
DG 7-126 
DN 7-126 
DP 7-126 
DW 7-126 

Base Connections De0e<tion 

Arrangement of Electrodes: (bottom view) (viewed from screen end) 

car r

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

Small-Button Unidecar, 11-
pin, IETEC Na. Ett-22 

Heating Typical Operation 

Ur — 6.3 V U,a — 4 kV 
Ir =300 mA U,: — 1 kV 

Un = 0.. .250 V 
Maximum RaTings —Uss <~, mr=tl0.. .180V 

U,a== 4 kV d~a =55.. .62.5 V~cm 

U,x=~ 1 kV d„ =37.5. . .46 V,~cm 

U,x=~ 0.4 kV 

Accessories 

Socket: VST 8 
Metallic Shield: ART-K60f 
Post-Deflection Accelerator Terminal: VST 2 

1—f 
2—f 
3—g, 
d —k 
5—a, 
6—D, 
7 —Da 
8—a, 
9—D, 

10—D, 
11—i. c. 
A —q O 

Base Minimum Useful Screen 
Diameter 68 mm 
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DG 7.131 SINGLE TRACE OSCILLOSCOPE TUBE 

for asymmetrical operation with low operating 
voltages 

Application 
low anode voltage indicator tube for asym-
metrical operation in direction D„ 

System Structure Base Connections Deflection 
Arrangement of Electrodes: (bottom view) (viewed from screen end) 

o. 

a -

V 

_ D. 

Deflection Method: 
electrostatic, D„ asymme-
trical (D, must be connected 
to a,), DH symmetrical 
Focusing Method: 
electrostatic 

Meotirg 
Ur = 6.3 V 
Ir —300 mA 

Maximum Ratings 
U,r= 0.8 kV 
U,s=0.2 kV 

Accessories 

Socket: VST 10 
Metallic Shield: ART-K461 

t—! 
2-9~ 
3—k 
4—a, 
6—D, 
7—D, 
B —a, 
9 — D, 

10—D, 
12—f 

Base Minimum Useful Screen 
Small-Shell Duodecal, 12- Diameter 63 mm 
pin, IETEC No. B12-43 

Typical Operation 
U„ = 0.5 kV 
U„ = 0...120 V 

—Uss ry, ar = 50. . .100 V 
drs =33.3...41.5 V/cm 
d„ =18.8. . .23.2 V/cm 
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DG 7-732 

System Structure 

SINGLE TRACE OSCILLOSCOPE TUBE 

for symmetrical operation with low operating 
voltages 

Application 

low anode voltage indicator tube for sym-
metrical operation 

Base Connections Deflection 
Arrangement of Electrodes: (bottom view) (viewed from screen end) 

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

i—f 
2 - 9, 
3—k 
4—a, 
6 —Da 
7—D, 
8—az
9—D, 

10—D~ 
12—f 

Base Minimum Useful Screen 
Small-Shell Duodecal, 12- Diameter 63 mm 
pin, JETEC No. 812-43 

Heating Typical Operation 

Ur =6.3 V U,4 = 0.5 kV 
h —300 mA U,~ = 0. . .120 V 

—Uss ~,,, ,,e— 50. . .100V 
d„ =33.3. . .41.5 V/cm 

Maximum Ratings d„ =18.8. ..23.2 V/cm 

U,a= 0.8 kV . 
U,~=0.2 kV 

Accessories 

Socket: VST 10 
Metallic Shield: ART-K461 



D.7-176 SINGLE TRACE OSCILLOSCOPE TUBE 

of high deFlection sensitivity, with Flaf faceplate 
and mesh post-deFlection accelerator, for me-
dium operating voltages 

system Structure 

Applica}ion 

in smolt size transistorized broad-band oscillo- 
scopes 

Screen Types 

D8 7-176 
DG 7-176 
DH 7-176 
DN 7-176 
DP 7-176 

Base Connections 

Arrangement of Electrodes: (bottom view) 

DeFlection Method: 
electrostatic, symmetrical 

1—f 
2—k 
3—g, 
4—ai
5 — axe 
6—D, 
7—D, 
8 — asn 
9—D, 

10—D, 
11 —i. c. 
12 —an 
13—a,a 
16—f 

B —a, 

special, 14-pin 
Focusing Method: in direction Ds,: 65 mm 
electrostatic in direction Ds,: 50 mm 

O 

DeFlection 
(viewed from screen end) 

Bases Minimum Useful DeBe<-
tion 

Heating Typical Operation 

Ur = 6.3 V Us = 3 kV 
Ir =300 mA U,:, = 0.5 kV 

Us = 20. ..200 V 
Maximum Ratings —Ugs ~,,, orc= 25. . .75 V 

U,a= 8 kV d,p = 7.3. ..10 V/cm 

U,a= 1.2 kV d„ =4.25...5.85 V/<m 

U„ = 1 kV 

Accessories 

Socket: VST7 
Metallic Shield: ART 4 
Post-DeFlection Accelerator Terminal: VST-K005 
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D.7-176 SINGLE TRACE OSCILLOSCOPE TUBE 

System Structure 

of high deFlection sensitivity, with Flat faceplate 
and spiral post-deFlection accelerator, (or me-
dium operating voltages 

Application 

in small size tcansistorized broad-band oscillo-
scopes 

Screen Types 

DB 7-178 
DH 7.178 
DN 7-178 
DP 7-178 

Base Connections Deflection 

Arrangement of Electrodes: (boHom view) 

Deflection Method: 
electrostatic, symmetrical 
Focusing Method: 
electrostatic 

special, 14-pin 

Heating Typical Operation 

Ur =6.3 V 
Ir —300 mA 

Maximum Ratings 

U» = 5 kV 
U,x, =1.6 kV 
U„ 1kV 

U„ = 4 kV 
U,a = 1 kV 
U„ 35. . .165 V 

—Ua, ~w orr — 30.. .60 V 
d,r = 31 ...60 VJcm 
dy, =10.5...13.7 VJcm 

Accessories 

Socket: VST7 
Metallic Shield: ART 4 
Post-DeFlection Accelerator Terminal: VST-K005 

t —f 
2—k 
3—g, 
6—a, 
5 — o,c
6—D, 
7—D, 
6—a,b 
9 —Dr

70—D, 
11 —i.< 
72 — au
7J—i.c 
16 —! 

B —a, 

(viewed from xreen end) 

Base Minimum Useful Deflec-
Tion at U„J U,ze=4 
in direction Der: 60 mm 
in direction D,,: 45 mm 
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D 10.12.. SINGLE TRACE OSCILLOSCOPE TUBE 

of high deflection sensitivity, with flat faceplate 
and spiral post-deflection accelerator for me-
dium operating voltages 

. eye, 

System Structure 

Application 

In medium size universal oscilloscopes 

Screen Types 

D 10-12 BE 
D 10.12 GH 
D 10-12 GL 
D 10.12 GM 

Base Connections 

Arrangement of Electrodes: (bottom view) 

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

1—f 
2—k 
J - 9~ 
6—a, 
5 — asp 
6 —Da
7 —Da
8—aa
9 —Ds

10—D, 
11 —i. c. 
12—av
13—i. c. 
14—( 
A—aa

bas 
special. 14-pin 

Heoting Typical Operation 
Ur — 6.3 V 
Ir —300 mA 

Maximum Ratings 

U,a — 5 kV 
U,s,-2.2 kV 
U,r = 1.5 kV 

U,a — 4 kV 
U,a, - 1 kV 
U„ =50.. .200 V 

—U,,, ~,, ,,,r = 25. . .bI V 
d„ — 24...31 V/cm 
da. = 8.6...11 V/cm 

Accessories 

Socket: V5T7 
Metallic Shield: ART-K451 
Post-Deflection Accelerator Terminal: VST 2 

Deflection 

(viewed from screen end) 

Minimum Useful Deflec-
tion 
in Dsa direction: 85 mm 
in Da, direction: 60 mm 
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D. 10.111 SINGLE TRACE OSCILLOSCOPE TUBE 

r~ 

a 

h. 

of high deflection sensitivity, with metal backed 
flat faceplate and mesh post-deflection acceler-
ator, for medium operating voltages 

Application 

in small size transistorized broad-band oscilto• 
scopes 

Screen Types 

~_ ~ DB 10-111 
~IE_L_t DH 10-111 
1 ~ 

System Structure 
Arrangement of Electrodes: 

M. I 

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

DN 10-111 
DP 10-111 

Base Connections 
(bottom view) 

1—f 
2 —ax 
3 - 9r 
4—D, 
5—a,a 
b —D, 
7—k 
B —a, 
9—a,n 

10—D 
17 — a, 
12—D, 
73 — att 
74—( 
8—a,q

Base 

special, 14-pin 

Heating Typical Operation 
Ur = 6.3 V 
Ir -=300 mA 

Maximum Ratings 

U„ = 8 kV 
U,¢,-2.2 kV 
Us — 1 kV 

U„ - 6 kV 
U,z, - 1 kV 
U,. =100. ..300 Y 

—Uks ~,,, mr = 40. . .80 V 
dsi -= 12.5 Vicm 
d„ — 4Vcm 

Accessories 
Socket: VST 7 
Metallic Shield: ART-K531 
Post-Deflection Accelerator Terminal: VST-K005 

Deflection 
(viewed from screen end) 

Minimum Useful Defleu 
lion 
in direction D~.: 80 mm 
in direction Da: 60 mm 
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D 13-19.. SINGLE TRACE OSCILLOSCOPE TUBE 

System STrudure 

Arrangement of Electrodes 

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

Heating 

Ur —6.3V 
Ir =300 mA 

Maximum Ratings 

U»= 12 kV 
Us,= 2.2 kV 
Ua = 1.5 kV 

of high deflection sensitivity, Wdh metal-backed 
flat faceplate, spiral post-deflection accelerator 
and small capacitance deflection plates with side 
contach. for high operating voltages 

Application 

n broad-band oscilloscopes of high cut-off 
frequency 

Screen Types 

D 1319 BE 
D 13-19 GH 
D 13-19 GL 
D 13-19 GM 

Base Connections Deflection 

(bottom view) (viewed from screen end) 

7 —
R —k 

6 
= 

9ic. 
5—a, 

8 —au 
9 —ax

10—i n
1 / — ox~ 
12—i. <. 
16—f 
e —o. 

Base 
Medium-Shell Diheptal, 12-
pin, IETEC No. B12-37 

Typical Operation 

U„ = 10 kV 
U,x, — 1.67 kV 
Us =320. ..500 V 

—Ua~ ~u ar = 53...82 V 
des = 27...32 V/cm 
da =9.5...12.4 V/cm 

A[cessories 

Socket: VST 4 or VST b 
Metallic Shield: ART-K002 
Post-Deflection Accelerator Terminal: VST-K005 
Side Contach: VST 9 (5 pa.) 

Minimum Useful DeRec-
tion at Us/V.zn=6 

in direction D,x: 100 mm 
in direction D,,: 60 mm 
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D 13-21 . . 

Sys}em Structure 

SINGLE TRACE OSCILLOSCOPE TUBE 

of high deflection sensitivity, with metal-backed 
flat faceplate, spiral post-deflection accelerator 
and small capacitance deflection plates with side 
contacts, for high operating voltages 

Application 
n broad-band oscilloscopes of high cutoR 
frequency 

Screen Types 

D 13-21 BE 
D 13-21 GH 
D 13-21 GL 

Base Connections 

Arrangement of Electrodes: (bottom view) 

Deflection Method: 
electroaatic, symmetrical 
Focusing Method: 
electrostatic 

Heating 

Ur = 6.3 V 
Ir =300 mA 
Maximum Ra}togs 
U» =1.2 kV 
Us,=2.1 kV 
U„ =1.5 kV 

Accessories 
Socket: VST 4 or VST b 
Metallic Shield: ART-K002 
Post-Deflection Accelerator Terminal: VST-K005 
Side Confach: VST 9 (5 pcs.) 

1—f 
2—k 

4—i. c. 
5-0, 
7—I. c. 
B —a 
9—a 
f 0 — i.~c. 
11 — a,~ 
1T—i.c 
16—f 
B —a, 

Base 
Medium-Shell Diheptal, 12-
pin, IETEC No. 812.37 

Typical Operation 
Us = 10 kV 
Us, — 1.67 kV 
U„ =200...500 kV 

—Us,,,„ m = 50...80 kV 
ds = 27...33.5 V/cm 
dH = 5.7...7.2 V/cm 

Deflection 
(viewed from screen end) 

O 

Minimum Useful Deflec-
tion at Us/U,m=6 
In direction D,,: 100 mm 
In direction D,,: 40 mm 
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D 13-26. . 

II-18 

SINGLE TRACE OSCILLOSCOPE TVBE 

of high deflection sensitivity, with metal-backed 
Flat (a<eplaie, mesh post-deflection accelerator, 
small capacitance deflection plates with side 
contacts and correction coils, for high operating 
voltages 

Application 

in transistorized broad-band devices 

Screen Types 

D 13-26 BE 
D 13-26 GH 
D 13-26 GL 
D 13-26 GM 

System Structure Base Connections 
Arrangement of Electrodes: (bottom view) 

a' "Z 
~x 
A 

A 
4 

_y 

Deflection Method: 
electrostatic, symmetrical 
Focusing Method: 
electrostatic 

Heating 
Ur = 6.3 V 
Ir =300 mA 

Maximum Ratings 
U„ =16.5 kV 
U,z,-- 2.5 kV 
U„ -- 2.6 kV 

Accessories 

Socket: VST 7 
Metallic Shield: ART-K001 
Post-Deflection Accelerator Terminal: VST-K005 
Side Contach: VST 9 (5 pa.) 

7—f 
Z —k 

4—a, 

7 —as
8 —as 
9—aU

10—i. c. 
11 — i. c. 
1z—i. c. 
13—i. c. 
16—i. <. 
B —a. 

eas 
special. 14-pin 

Typical Operation 
U„ — 15 kV 
U,o, — LS kV 
U,r =375. . .625 V 

—Uar ~.,, oa = 40. . .90 V 
d„ = 8.. .11 V/cm 
d„ —2.3.. . .3.5 V/cm 

Deflection 
(viewed from screen end) 

Minimum Usetul Screen 
Diameter 114 mm 

V 
d 
Y 
Y 
Y 
Y 
Y 
V 
Y 
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D 13-27.. SINGLE TRACE OSCILLOSCOPE TUBE 

of high deflection sensitivity, with Flat faceplate, 
spiral post-deflection accelerator and ray ex• 
tinction, for medium operating voltages 

Application 

in universal oscilloscopes and medical instru-
ments 

Screen Types 

D 13-27 GH 
D 13-27 GL 
D 13-27 GM 

System Structure Base Connections Deflection 
Arrangement of Electrodes: (bottom view) (viewed from screen end) 

Deflection Method: 
elecros}atic, symme}rical 
Focusing Method: 
electrostatic 

special, 14-pin 

Hearing Typical Operation 

Ur — 6.3 V U„ -.. 5 kV 
Ir =300 mA U,v — 1.5 kV 

Maximum Ratin s 
Us =200. ..380 V 

g —Ug, ~,,, oa = 38. . .135 V 
U„ = 5 kV d,z = 21 . . .27 V,cm 
U,z~=1.7 kV d„ -=9.8. . .12.2 V/cm 
U„ —1.2 kV 

Accessories 

Socket: VST 7 
Metallic Shield: ART-K521 
Post-Deflection Accelerator Terminal: VST-K005 

1—f 
2—k 
3—g, 
4—a, 
5—a.. 
6—D, 
7—D, 
8—a 
9—D, 

10 —Di
11 — asp 
11 — a„ 
13 — arza 
14—f 
8—a, 

Base Minimum Useful Deflec-
tion 
in direction D~z: 100 mm 
in direction Dz,: 80 mm 
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D. 13-711 SINGLE TRACE OSCILLOSCOPE TUBE 

for medium operating voltages 

Application 

in low frequency oscilloscopes and industrial 
instrumenh 

Screen Types 

DB 13-111 
DG 13-111 
DN 13-111 

System Structure Base Connections Deflection 

Arrangement of Electrodes: (bottom view) (viewed from screen end) 

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

Heating 

Ur = 6.3 V 
Ir =600 mA 

Maximum Ratings 

U,x= 2.2 kV 
U,r=1.1 kV 

Accessories 

Socket: VST 5 
Metallic Shield: ART-K006 

1—f 

3—D, 
4—a, 

6—D, 
~—ea 
8—DQ
9—D, 

10- 9~ 
11 —f,k 

Bose Minimum Useful Screen 
Medium-Shell Magnal, 11- Diameter 114 mm 
pin, 1ETEC Na. B11-66 

Typical Operation 

Us — 2 kV 
Us = 320...620 V 

d~Q =27.5. . .38.5 V/cm 
d3a = 25. . .35 V/cm 
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D.1i1fi 

1fl ~I DB 13-114 
DG 13-114 
DN 13-114 
DP 13-114 

SINGLE TRACE OSCILLOSCOPE TUBE 

with Flat faceplate and post•deFlection acceler-
ator, for medium operating voltages 

Application 

n low-frequency oscilloscopes and industrial 
instruments 

System Structure 

Arrangement of Electrodes 

w 

ii t 

DeFlection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

Screen Types 

Base Connections Deflection 

(boNom view) (viewed from screen end) 

1—( 
2—k 
3—g, 

5—a, 
7—D, 
8—D, 
9 —as

10—D, @ 
11 —Ds
12—i. c. 
14—r 
A—a,~ 

Base 
Medium-Shell Diheptal. 12- 
pin, IETEC No. 812-37 

Heating Typical Operation 
Ur =6.3 V U,s = 4 kV 
Ir =300 mA Us — 2 kV 

Maximum Ratin s U,n —360...620 V 
8 —U,,, ,,,, ,,rc— 48...82V 

Us= 6 kV d,s — 30.:.37 V;cm 
Us— 3 kV ds, — 24. ..30 Vjcm 
U„=1.5 kV 

Accessories 
Socket: VST 4 or VST 6 
Metallic Shield: ART 7 
Post-DeFlection Acceleraror Terminal: VST 2 

c. 

°~~T—~°•\~ , 

Minimum Useful Deflec-
tion 

in direction Dss: 102 mm 
in direction Ds,: 102 mm 



D. 13-116 SINGLE TRACE OSCILLOSCOPE TUeE 

with post-deflection accelerator, (or medium 
operating voltages 

Application 

for displaying high-speed non-recurring pheno- 
menu, e.g. (or surge voltage tech 

Screen Types 

DB 13-116 
DG 13-016 
DN 13-116 
DP 13-116 

System S}rudure Base Connections Deflection 
Arrangement of Electrodes: (bottom view) (viewed from screen end) 

~7 

7—t 
2—k 
3—g, 

5-0, 
7—D, 
8—D, 

9—aa A 10—D, 
11 — D, 
12—I. c. 
16—t 
A —a, 

Deeectlon Method: Base Minimum Vseful Screen 
electrostatic, symmetrical Medium-Shell Diheptal, 12- Diameter tt4 mm 

Focusing Method: pin, JETEC No. 812-37 
electrostatic 

Heating 
Ur = 6.3 V 
Ir =600 mA 

Maximum Ratings 

U„= 4.4 kV 
U,:= 2.2 kV 
U„= 1 kV 

Typicol Operation 
U„ = 4 kV 
U,a — 2 kV 
U„ =370. . .690 V 

—Use au or = 30...90 V 
d„ =30.5...42 V/cm 
d„ = 26...35.5 V/cm 

Accessories 
Socket: VST 4 or VST b 
Metallic Shield: ART 3Z 
Post-Deflection Accelerator Terminal: VST 2 
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D. 13-132 D. 13-132 F SINGLE TRACE OSCILLOSCOPE TUBE 

with spherical (D. 13-132) and flat faceplate 
(D. 13-132 F) respectively, for medium operating 
voltages 

f l l 
~I, Application 

far service oscilloscopes and display purposes 

Screen Types 

DB 13-132 
DG 13-132 
DN 13-132 
DP 13-132 

t t

DB 13-132 F 
DG 13-132 F 
DN 13-132 F 
DP 13-132 F 

System STructure Base Connections Deflection 
Arrangement of Electrodes: (bottom view) (viewed from screen end) 

o, ~Tl-  o. 

1—f 
2 - 9~ 
3—k 
4—a, 
5—i. c. 
6—D, 
7 — D, 
8—ap 
9—D, 

10—D, 
11 —i. c. 
12—f 

Deflection Method: Base Minimum Useful Screen 
electrostatic, symmetrical Medium-Shell Diheptal, 12- Diame}er 114 mm 

Focusing Method: pin, IETEC No. 812-37 
electrostatic 

Heating 

Ur = 6.3 V 
h =600 mA 

Maximum Ratings 

U,a=2.75 kV 
Ua= 1.1 kV 

Accessories 

Socket: VST 10 
Metallic Shield: ART K471 

Typical Operation 

U,s 2 kV 
U,s 340...640 V 

—Urs <~, orr = 30. ..90 V 
dux —22. . .30.5 V/cm 
d„ =18. ..24.5 V/cm 
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D. 73-134 

System Structure 
Arrangement of Electrodes 

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

SINGLE TRACE OSCILLOSCOPE TUBE 

of high deflecion sensitivity, with flat faceplate 
and post-deflection accelerator, for medium 
operating voltages 

Appliwfion 

in oscilloscopes for observing high-speed non-
recurring phenomena 

Screen Types 

DB 13-134 
DG 13-134 
DN 13-134 
DP 13-134 

Base Connections 
(bottom view) 

1—f 
2—k 
3—g, 
f—i. c. 
5— a~ 1 
s —D, O O 
9 —oc 

Op~~~ 
O. 

10 —Da o.. Qs  s ~ ~ 
11—D, 
12—i. c. ~ 
14—f ~~,. ~' ~ 
A —a, 

Base 
Medium-Shell Dihepial, 12-
pin, IETEC No. B12-37 

Heating Typical Operation 

Ur = 6.3 V 
Ir =600 mA 

Maximum Ratings 

U,a= 6 kV 
U,z= 2.6 kV 
U,.= 1 kV 

U,s = 4 kV 
U,x — 2 kV 
U,i  =400. ..700 V 

—Uss,~, orr = 45. . .75 V 
d,: = 21...26 V~cm 
dsa = 16...20 V(cm 

Accessories 

Socket: VST 4 or VST 6 
Metallic Shield: ART 32 
Post-DeFlection Accelerator Terminal: VST 2 
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Deflection 
(viewed from screen end) 

\

'~

`

T,` 

\  r/

Minimum Useful Deflec-
tion 
in direction D,,: 102 mm 
in direction D,,: 102 mm 
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D. 13.136 

Sys em Structure 

SINGLE TRACE OSCILLOSCOPE TUBE 

of high deflection sensitivity, with metal-backed 
flat faceplate and spiral post-deflection acceler-
ator, for medium operating voltages 

Application 

in oscilloscopes of medium bandwidth, as well 
as for medical and Industrial instrumenh 

Screen Types 

DH 13-136 
DN 13-136 
DP 13-136 

Base ConneNions Deflection 
Arrangement of Electrodes: (bottom view) 

Defledlon Method: 
eledrostotic, symmetrical 
Focusing Method: 
eledrostotic 

1—! 
Z —k 
3—g, 
4-0, 
5—avn 
6—D, 
7—D, 
8 — a.0 
9 —Ds

10—D, 
11—i. e. 
1Z —a 
13—a 
14 —f ir
B —a, 

Base 

special, 14-pin 

~' 

Heating Typical Operation 
Ur —6.3 V 
Ir =300 mA 

Maximum Ratings 
U„= 12 kV 
U.,.= 2.5 kV 
U,s = 1.5 kV 

U,a = 10 kV 
U,:, — 1.67 kV 
U„ =320. ..500 V 

—Us ~,,, „rc = 50.. .80 V 
d„ = 27. ..33 V/cm 
ds, =9.5...12.4 V/cm 

Aaessories 

Socket: V5T 7 
Metallic Shield: ART-K005 
Post-Defledlon Accelerator Terminal: V5T-K005 

(viewed from screen end) 

Minimum Useful Deflec-
tion aT U,a/U,x= 2 
In direction D,,: 100 mm 
in direction D,,: 100 mm 
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D. 13-154 

SysTem Structure 

Arrangement of Electrodes 

g 

DeFlecfion Method: 
electrostatic. symmetrical 

Focusing Method: 
electrostatic 

Heofing 
Ur = 6.3 V 
Ir =300 mA 

Maximum Ratings 

U„= 8 kV 
U,f= 4 kV 
U„= 2 kV 

Accessories 

Socket VST 4 or VST 6 
Metallic Shield: ART 3 
Post-Deflection Accelerator 
Side Contach: VST 1 (5 pa. 

II-26 

SINGLE TRACE OSCILLOSCOPE TUBE 

of high deFlecfion sensitivity, with Flat faceplate, 
post-deFlecfion and small capacitance deflection 
places with side con}ach, (or medium operating 
voltages 

Application 

in broad-band oscilloscopes 

Screen Types 

DB 13-154 
DG 13-154 
DN 13-154 
DP 13-154 

Base Connections Deflection 

(bottom view) (viewed from screen end) 

1—t 
2—k 
3-9, 
b—i 
~_a, 

8—i. c. a 

70—i. c. 6 
11 —i. c. 
12—i. c. 
14—f 
A —a, 

Base 

Medium-Shell Dihepfal, 12-
pin, IETEC No. B72-37 

Minimum Useful Deflec-
tion 

in direction Dss :105 mm 
in direction Ds, : 65 mm 

Typical Operation 
U,a = 4 kV 
U,z — 2 kV 
U„ =360. . .700 V 

—Us,,,,, ar= 30. . .90V 
without post-deFlecfion accelerator 
d~z = 17...23 V/cm 
da, = 7. . .14 V/cm 

ith post-deFlecion accelerator 
d,p = 24...28.5 V/cm 
da, = 10...16 V/cm 

Terminal: VST 2 
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D 13-q50../O1 SINGLE TRACE OSCILLOSCOPE TUBE 

1~ oII

a 

'~O/////% t1 

a. 

~~ 

System Structure Bose Connections 

Arrangement of Electrodes: (boNom view) 

Deflection Method: 
electrostatic. symmetrical 

Focusing Method: 
electrostatic 

1—f 
2—k 
3 - 9v 
6—q 
S —ape
6-0~, 
]—au 
8—a:n 
9—a:a 

to—i.c 
11 —i.c 
12—i.c 
13—i.c 
14—f 
B —a, 

Base 

special, 14-pin 

Heating Typical Operation 

of high deflection sensitivity, with 
Illuminable infernal graticules, 
rectangular, metal-backed flat 
faceplate, mesh postdeflection ac-
celerator and small capacitance 
deflection plates with side con-
tach. It is provided with in (our 
park divided vertical deflection 
plates and correction coils (or cen-
tralizing and vertical adjustment. 
The tube is for high operating 
voltages. 

Application 
'n transistorized devices up to 
250 MHz bandwidth 

Screen Types 
D 13-450 GH/O1 
D 13-450 GL/01 

Ur = 6.3 V U„ = 15 kV 
k = 300 mA U,,, = 1.5 kV 

Maximum Ratings 
U,. = 400. . .550 V 

—Ug~ ~,,,.,rc = 40. . .100 V 
U,a =16.5 kV d,p =9.9 (max 11) V/cm 
U,:,= 1.8 kV 
U,. = 2.4 kV 

Accessories 
Socket: VST 7 
Metallic Shield: ART-K551 
Post-Deflection Accelerator Terminal: VST-K005 
Side Contach: VST 9 (11 pa.) 

Deflection 

(viewed from screen end) 

Minimum Useful Defleo- 
lion 

in direction Ds: 100 mm 
in direction D,,: 60 mm 
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D 14780.. /T SINGLE TRACE OSCILLOSCOPE TUBE 

System Structure 

Arrangement of Electrodes 

a 

of high deflection sensitivity, with rectangular 
flat faceplate, spiral post-deflection accelerator 
and ray extinction, for medium operating volt-
ages 

Application 

in small size portable oscilloscopes 

Screen Types 

D 14-180 GH/T 
D 14-180 GM/T 

Base Connections DeBection 
(bollom view) (viewed from screen end) 
1—f 
1—k 
3—g, 

5—az
_o, 6—D, 

7—D, 
— 8—a 

as 9—D, 
10—D~ „_a,e ,: — a,r 
id —f 
B —a, 

Base 

special, 14-pin 
Focusing Method: in direction D,~: 100 mm 
electrostatic in direction D,,: 80 mm 

Deflection Method: 
electrostatic, symmetrical 

Heating Typical Operation 

Ur = 6.3 V 
Ir =300 mA 

Maximum Ra(ings 

U,a = 7 kV 
U,:,=1.75 kV 
U„ = 1 kV 

U,a = 6 kV 
U,,, — 1.5 kV 
U,r = 260. . .600 V 

—Uk, a„ „rr — 50. . .90 V 
d„ —21.2.. .25.5 V/<m 
d„ — 10.. .13.1 V,'cm 

Accessories 

Socket: VST 7 
Metallic Shield: ART-K611Z 
Post-Deflection Accelerator Terminal: VST-K005 

Minimum Useful Deflec-
tion 

II-28 

t 

r 

u 



w 
n 

w 
w 
w 
w 

D. 18-114 

System Structure 
Arrangemen} of Electrode 

Deflection Method: 
electrostatiq symmetrical 

Focusing Method: 
electrostatic 

SINGLE TRACE OSCILLOSCOPE TUBE 

with flat faceplate and spiral post-deflection 
accelerator. for medium operating voltages 

Application 

in large screen oscilloscopes 

Screen Types 

DB 18-114 
DG 18-114 
OH 18-114 
DN 18-114 
DP 18-114 

Base Connections 

(bottom view) 

7—f 
2—k 
~ - 9r 
5—ar
7—D, .s 

9—a 
10—D, 
11 — Dr
1T—azn 
ib—f 

B —a, 

Base 

Medium-Shell Diheptal, 12-
pin, JETEC No. 812-37 

Heating Typical Operation 

Ur = 6.3 V 
Ir =300 mA 

Maximum Ratings 
U„ = b kV 
U,e,— 3 kV 
U,r — 1.5 kV 

U„ — 4 kV 
U,a, — 2 kV 
U,~ = 200.. .600 V 

—Ug. ~,,, orr = 45. . .95 V 
d„ =31.5. . .37.5 V~cm 
d„ =26.5. ..31.5 V~cm 

Accessories 
Socket: VST 4 or VST 6 
Metallic Shield: ART-K541Z 
Post-DeRection Accelerator Terminal: VST-K005 

Deflection 

(viewed from screen end) 

Minimum Useful Deflec-
tion 

in direction Drp: 150 mm 
in direction D,,: 150 mm 
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D. t&116 

II-30 

SINGLE TRACE OSCILLOSCOPE TUBE 

with flat faceplate and spiral post-deflection 
accelerator, for medium operating voltages 

Application 

in large screen oscilloscopes 

Screen Types 

DB 1&116 
DG 1&116 
DH 1&116 
DN 1&116 
DP 1&116 

System Structure Base Connections 
Arrangement of Electrodes: (boflom view) 

1-! 
2-k 

" 1 - 9. 
4-a, 
5 - asp 
6-D, 

a a, 7-p, 

9 - Ds 
- 10-D, 
- a 11 - i - 11 -

10 
- a:, 

14-j 
c. 

B -a, 

Deflection Method: 
electrostatic, symmetrical 
F«using Method: 
elecrostatic 

Bas 
special, 14-pin 

Heating Typical Operation 

Ur =6.3V 
Ir =300 mA 

Maximum Ratings 
U„= 6 kV 
Us= 3 kV 
U„= 1.5 kV 

Us = 4 kV 
U,s - 2 kV 
U,r = Y00.. .600 V 

-U,. ~,,,.,u = 45...95 V 
d„ =31.5. ..37.5 V/cm 
d„ -26.5. ..31.5 V/cm 

Acc 
Socket VST 7 
Metallic Shield: ART-K541 
Post-Deflection Accelerator Terminal: VST-K005 

Deflection 
(viewed from screen end) 

Minimum Useful Deflec-
tion at U,a/U,s -- 2 
in direction D,z: 150 mm 
in direction Ds,: 150 mm 
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D.M 10.111 DOUBLE TRACE OSCILLOSCOPE TUBE 

~m'~ 

8 

L 

_9 

with Flat faceplate, for medium operating volt-
ages 

Application 

in small size double trace oscilloscopes for indus-
trial and medical purposes 

Screen Types 

DBM 10111 
DGM 10.111 
DNM 10.171 

System Structure Base Connections 
Arrangement of Electrodes: (bottom view) 

1 — a, 
Z — Din 
J —Ore 
4 — Ose 
5—Ose 

I 
6 

— 
Dy 

o. 7 —Dv 
8 — Dv, 

I 9—D., 
10—i. c. 

~._. - 8~ 71 —au 
___ _ 1'L—fya~k. 

o.. ~ ~ s.. 16 — G 
15 — (b. ke 
16-9~n '.

w 17—(e ,. 
18 — am 

Deflection Method: Base 
electrostatic, symmetrical special, 1&pin 

Focusing Method: 
electrostatic 

Deflection 
(viewed from screen end) 

Minimum Useful Screen 
Diameter !f0 mm 

Heating Typical Operation (each system) 

Ur = 6.3 V U,Y — 2 kV 
Ir =2x300 mA U,r =540. . .640 V 

—Uss.,,~ „a = 30. ..90 V 
Maximum Ratings drs = 41 VJcm 
(each system) du = 40 V/cm 

U,:= 2.5 kV 
Us= 1.1 kV 

Accessories 

Socket: VST 3 
Metallic Shield: ART•K004 



D.M 13-1% DOUBLE TRACE OSCILLOSCOPE TUBE 

of high deFlection sensitivity, with Flat faceplate, 
spiral post-deflection accelerator and small 
apacifance deflection plates with side confacn, 

for medium operating voltages 

Application 

in broad-band oscilloscopes for observing high-
speed non-recurring phenomena 

Screen Types 

DBM 13-136 
DGM 13-136 
DNM 13-136 
DPM 13-136 

System Structure and Base Connections (bosom view) Deflection 
Arrangement of Electrodes: 

1—kn 
1—fn 
3—i.c. 
b —au 
5—I. c. 
6 — a,. 
~-9u 
B —I. <. 
9—f, 

10—k, 
11—f>
11—i. c. 
13—a,o
14 —sun 
15—a,n 
16 —pm 

DeFlection Method: 
electrostatic, symmetrical 
Focusing Method: 
electrostatic 

Heating 
U, = 6.3 V 
Ir =2x300 mA 

Maximum Ratings 
(each system) 
Us= 8 kV 
U,s= 4 kV 
U>,= 2 kV 
A<cessori« 
Socket: VST3 
Metallic Shield: ART 9 
Port-Deflection Accelerator Terminal: VST-K005 
Side Contach: VST 9 (9 pa.) 

Base 
special. 18-pin 

(viewed from screen end) 

Minimum Useful Defl«-
tion at U» =4 kV and 
U,s=2 kV 
in direction D,,: 110 mm 
in direction D>,: 70 mm 

Typical Operation (each system) 
U,a = 4 kV 
U,s — 2 kV 
Us =360. . .700 V 

—Uss ~~ ar = 30.. .90 V 
d,s = 24...28.5 V/cm 
da = 10...16 V/cm 
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D.M 13-ip0 DOUBLE TRACE OSCILLOSCOPE TUBE 

of high deflection sensiNviry, with metal-backed 
screen, spiral post-deflection accelerator, side 
terminal deflection plates and common horizontal 
deflection of the two traces, for high operating 
voltages 

Application 

in broad-band oscilloscopes for observing non-
recurring phenomena 

Screen Types 

DBM 13-140 
DGM 13-140 
DNM 13140 
DPM 13140 

System Structure Base Connections 

Arrangement of Electrodes: (bottom view) 

r! 

Deflection Method: 
electrostatic, symmetrical 

Focusing Method: 
electrostatic 

Hea}ing 

Uc =6.3 V 
Ir --1.2 A 

Maximum Ratings 
(each system) 

U„ = 12 kV 
U,a, =2.1 kV 
U,. =1.5 kV 

Accessories 
Socket: VST 4 or VST 6 
Metallic Shield: ART 8 
Post-Deflection Accelerator Terminal 
Side Contacts: VST 9 (7 pcs.) 

1—( 
2—ke 

4-9.n 
5—a,e 
6—a:e 
7 —axe 
8—ai, 
9 —am 0 

10—av 
11-9„ 
12—k, `~~ 
13 — aa~a \p er
ib—f 
B —a, 

Base 

Medium Shell Diheptal, 14-
pin, IETEC No. 814-38 

Deflection 
(viewed from screen end) 

Minimum Useful Deflec-
tion (each system) 
at Us~Us=2 
in direction Dss: 100 mm 
in direction Ds,: 40 mm 
the common useful display 
area: 100 mm x20 mm 

Typical Operation (each system) 
U,s = 10 kV 
U,a, — 1.67 kV 
Us .= 180. . .570 V 

—U„~,,, „a = 50. . .80 V 
d„ = 27. . .33.5 V~cm 
ds, = 5.35. . .7.2 V~cm 

VST-K005 
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K 3'62D.. RECTANGULAR ALL-GLASS MONITOR TUBE 

with eledrostatic ( using. 90° magnetic deflection, small neck diameter, low filament 
Input power and metal-backed grey glass faceplate, no Ion-trap, for usewithout safety plate, 
suitable for push-through technique (with infernal graticules If requested) 

Application 

with W-screen: in monitor-television seh, with GH-, GL-, GM-, GR-or L0.screen: 
in Industrial display unih 

screen Types 

K 36.20 G H 
K 36-20 GL 
K 36.20 GM 
K 36-20 GR 
K 36.20 LD 
K 36.20 W 

Minimum Useful Display Area: 210 mm x270 mm 

system structure 

Defiectlon Method: magnetic 
DeRection Angle: 90° 
Focusing Method: electrostatic 
Beam Centring: magnetic 

magnetic field intensity perpendicular to tube 
axis: 0.. .10 Oe 

Base: miniature, wtih exhaust connection (IEDEC No. E7-91) 

Cavity contact: IEDEC No. J1.22 

Heating 

Ur 11 V 
Ir — 68 mA 

Maximum Ratings 

U, = 16 kV 
uR,-3so v 
Uz.-500 V 

Typical Operation 

at grid wntrol 

U, = 14 kV 
Uss = 350 V 
Us = 0. ..350 V 

—Uss ~e wr = 47. . .92 V 

at cathode control 

U, — 14 kV 
Uss =200...350 V 
Us. = 0...350 V 
Us —approz.48V 
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K 3620. . 

Setfion A-8 Detail C 

RECTANGULAR ALL-GLASS MONITOR TUBE 

~ - 9. 
2—k 
3—f 
4—f 
5—g, 
6-9, 
~ - 9~ 
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K 2001 .. RECTANGULAR ALL-GLASS MONITOR TUBE 

e. 

with electrostatic focusing, 90° magnetic deflection, small neck diameter, low filament input 
power and metal-backed Rat faceplate, no Ion-trap (with internal graticules if requested) 

Application 

with W-screen: in monitor-television seh and in video telephones; with GH-, GL-, GM-, 
GR- or LD-screen: In Industrial display units 

Screen Types 

K 2001 G H 
K 2001 G L 
K 2001 GM 
K 2001 GR 
K 2001 LD 
K 2001 W 

Minimum Useful Display Area: 130 mm x150 mm 

System Structure 

DeBedlon Method: magnetic 
DeBedlon Angle: 90° 
Focusing Method: electrostatic 
Beom Centring: magnetic 

Base: miniature, with exhaust connection (IEDEC No. E7-91) 

Cavity contact: JEDEC Na. J1-22 

Heating Typical Operation 

Ur = 11 V at cathode control 
Ir = 68 mA U, — 14 kV 

Ur s =200...350 V 
Ue. = 0...400 V 

Maximum Ratings Uk °„~ ar = 30.. .70 V 

U,=15 kV 
Ues=450 V 
Uss=450 V 
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K 2001 .. RECTANGULAR ALL-GLASS MONITOR TUBE 

T -+-

b 
t 

S 

i

I-9~ 
1—k 
3—! 
4—f 

b—gp
7- 9. 
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M 12.100.. RECTANGULAR ALL-GLASS MONITOR TUBE 

with electrostatic focusing, 55` magnetic deflection, small neck diameter, low filament input 
power, metal-backed faceplate, no ion-trap (with infernal graticules if requested) 

Application 

with Wacreen: in monitor-television uh and as camera-monitor-tube; with GH-. GL-, 
GM-, GR- or LD-screen: in industrial display units 

Screen Types 

M 12-100 GH 
M 12-100 GL 
M 12-100 GM 
M 12-100 GR 
M 12-100 LD 
M 12.100 W 

Minimum Useful Display Area: 70 mm x90 mm 

System Structure 

Deflection Method: magnetic 
Deflection Angle: 55° 
Focusing Method: electrostatic 
Beam Centring: magnetic 

Base: miniature, with exhaust connection (IEDEC No. E7-91) 

Cavity contact: JEDEC No. 11-30 

Heating Typical Opera}ion 

Ur = 11 V al grid control 
h = 68 mA U, ~ 8 kV 

URe = 300 V 
U,. =-50.. .300 V 

Maximum Ratings —Ugr ~,,, orr= 25. . .50 V 
U.=10 kV 
Ur,=450 V 
URA= 1.1 kV 
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M 1b100.. RECTANGULAR ALL-GLASS MONITOR TUBE 
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M 17.11 .. RECTANGULAR ALL-GLASS MONITOR TUBE 

with eletlrostatic focusing. 75° magnetic deflection, small neck diameter, low Rlament input 
power and metal-backed Rat faceplate, no ion-trap (with internal graticulet if requested) 

Application 

with W-screen: in monitor-television sets and a amera-monitor-tube; with GH-, GL-, 
GM-, GR- or LD-screen: In Industrial display units c

Screen Types 

M 17-11 GH 
M 17-11 GL 
M 17-11 GM 
M 17-11 GR 
M 17-11 LD 
M 17-11 W 

Minimum Useful Display Area: 95 mm x125 mm 

System Structure 

Deflection Method: magnetic 
Deflection Angle: 75` 
Focusing Method: electrostatic 
Beam Centring: magnetic 

Base: miniature, with exhaust connection (JEDEC No. E7.91) 

Cavity contaN: IEDEC No. J1-22 

Heating 

U, -11V 
L - 68 mA 

Maximum Ratings 

U, - 14 kV 
Up=350 V 
Ur,=500 V 

Typical Operation 

at grid wnmol 
U, = 13 kV 
Ugs = 350 V 
Ur, = 50.. .400 V 

—Uss ~~ ar = 46. ...91 V 

at cathode control 
U, - 13 kV 
UM = 200...350 V 
Ue. = 50. . .400 V 
Ur =approx. 47 V 
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M 17-11 .. RECTANGULAR ALL-GLASS MONITOR TUBE 
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M 23.100 . . RECTANGULAR ALL-GLASS MONITOR TUBE 

with eledrostatic focusing, 90" magnetic de0edion, small neck diameter, low filament input 
power, metal-backed grey glass faceplate and rimband reinforced envelope integral 
mounting leaks', suitable (or push-through technique (with Infernal groticules i(requested) 

Application 

with W-ureen: In monitor-television seh; with GH-, GL-, GM-. GR- or LDacreen: In 
industrial display devices 

Screen Types 

M 23-100 GH 
M 23-100 GL 
M 23.100 GM 
M 23-100 GR 
M 23.100 LD 
M 23.100 W 

Minimum Useful Display Area: 140 mm x183 mm 

System Structure 

DeRection Method: magnetic 
Deflection Angle: 90" 
Focusing Method: eletlrostatic 
Beam Centring: magnetic 

Base: miniature, with exhaust connection (IEDEC No. E7-91) 

Cavity contact: IEDEC No. 11-21 

Heating Typical Operation 

Ur = 11 V at grid control 
Ir = 68 mA U, - 9 kV 

Use - 100 V 
Uss =-50...300 V 

Maximum Ratings —Uy ax ar= 32. ...50 V 
U,=12 kV 
Uq=125 V 
Use=1.1 kV 

' The tube <an be applied without safely plate and can M fixed at the metal rimband. 
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M 73.100.. RECTANGULAR ALL-GLASS MONITOR TUBE 

Detail A Detail B 

1—y 
1— g~ 
3—f 
<—f 
5—g~ 
6-9~ 
~-9~ 



M 2g.12.. RECTANGULAR ALL-GLASS MONITOR TUBE 

with electrostatic focusing. 90° magnetic deflection, small neck diameter, low filament input 
power and metal-backed grey glass faceplate, o ion-trap, (or use without safety plate, 
suitable for push-through technique (with infernal grati<ules if requested) 

Application 

with W-screen: in monitor-television sets; with GH-, GL-, GM-, GR- or LD-screen: in 
industrial display unih 

Screen Types 

M 28-12 GH 
M 28-12 GL 
M 28-12 GM 
M 28-12 GR 
M 28-12 LD 
M 28-12 W 

Minimum Useful Display Area: 171 mm x228 mm 

System Structure 

Deflection Method: magnetic 
Deflection Angle: 90° 
Focusing Method: electrostatic 
Beam Centring: magnetic 

magnetic field intensity perpendicular to tube axis: 0. . .10 Oe 

Base: miniature, with exhaust connection (JEDEC No. E7-91) 

CaviTy contact: IEDEC No. J1-22 

Heating Typical Operation 

Ur = 11 V at grid control 
Ir = 68 mA U, = 13 kV 

Usz = 350 V 
Maximum Ratings Ua, = 50. . .400 V 

U, = 14 kV —Ues ~~~ ~a = 46. . . 91 V 

Use=350 V at cathode wntrol 
URa =500 V U, -- 13 kV 

U,;z = 200...350 V 
URa = 50...400 V 
Us =approx. 47 V 
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M l&12.. RECTANGULAR ALL-GLASS MONITOR TUBE 



M 31-120 .. 

II-46 

RECTANGULAR ALL-GLASS MONITOR TUBE 

with electrostatic focusing, 110` magnetic deflection, metal-backed grey glass faceplate and 
rimband reinforced envelope integral mounting leaks'suitable for push-through technique 
(with infernal graticules if requested) 

Application 

with W-screen: in monitor-television sets; with GH-, GL-, GM-, GR- or LD-screen: in indus-
trial display unite 

Screen Types 

M 31-120 GH 
M 31-120 GL 
M 31-120 GM 
M 31-120 GR 
M 31-120 LD 
M 31-120 W 

Minimum Useful Display Area: 195 mm x257 mm 

System Structure 

De0ection Method: magnetic 
Defleciion Angle: 110 
Focusing Method: electrostatic 
Beam Centring: magnetic 

magnetic Fleld intensity perpendicular to tube axis: 0. . .10 Oe 

Base: miniature, with exhaust connection (JEDEC No. E7-91) 

Cavity contact: JEDEC No. Ji-22 

Heating Typical Operation 

Ur = 11 V at grid control 
Ir = 68 mA U, = 11 kV 

Uss = 250 V 
Maximum Ratings Us, =0...350 V 

—Uss =35...69 V 
U, = 12 kV 

at cathode control U~=350 V 
Us.=500 V U, = 11 kV 

Us, = 250 V 
Us. =0...350 V 
Ut =32...58 V 

' The tube wn be applied withoutsatery plate and can be fined at the metal rimband. 
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M 31-120.. 

Section A-B 

RECTANGULAR ALL-GLASS MONITOR TUBE 

~ — gg. 
T —k 
J —f 
!—f 
5—g, 
6 -9~ 
~-9~ 

Spherical faceplate 
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M3B-120.. RECTANGULAR MONITOR TUBE 

V 

with electrostatic focusing, 110° magnetic deflection and metal-backed grey glass faceplate 
(with Infernal graTicules if requested) 

Application 

with W-tcreen: in monitor-television seh; with LD-, GH-, GL-, GM- or GR-screen: in 
industrial display units 

Screen Types 

M 38-120 GH 
M 38.120 GL 
M 38-120 GM 
M 38-120 GR 
M 38.120 LD 
M 3&120 W 

Minimum Useful Display Area: 226 mm x291 mm 

System STruNure 

DeRectlon Method: magnetic 
DeRection Angle: 110° 
Focusing Method: electrostatic 
Beam Centring: magnetic 

magnetic field intensity perpendicular to tube axis: O...tO Cte 

Base: neoeightar (IEDEC No. 87.208) 

Carity contact: JEDEC No. 11.22 

Heating Typical Operation 

Ur —6.3V U, = 16 kV 
Ir =300 mA U,: — 400 V 

Ust =0.. .400 V 

Maximum Ratings 
—U„`", "rr =40. . .85 V 

retolution = in 625 rows 
U,=18 kV 
Uss=550 V 
Us.— 1 kV 
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M 67-12.. RECTANGULAR ALL-GLASS MONITOR TUBE 

ith electrostatic focusing, 110° magnetic deflection and metal-backed grey glass faceplate, 
for use without safety plate (with internal graticules if requested) 

Application 

with W-screen: in monitor-television sets, with GH-, GL-, GM-, GR- or LD-screen: in indus-
trial display unite 

Screen Types 

M 47-12 GH 
M 47-12 GL 
M 47-12 GM 
M 47-12 GR 
M 47-12 LD 
M 47-12 W 

Minimum Useful Display Area: 305 mm x348 mm 

System Structure 

Deflection Method: magnetic 
Deflection Angle: 110° 
Focusing Method: electrostatic 
Beom Centring: magnetic 

magnetic field intensity perpendicular to tube axis: 0. . .8.5 Oe 

Base: neoeightar (IEDEC No. B7-208) 

Cavity wntact: JEDEC No. 11-22 

Heating 

Ur = 6.3 V 
Ir =300 mA 

Maximum Ratings 

U,=18 kV 
URs=550 V 
URs= 1 kV 

Typical Operation 

U, = 18 kV 
URs — 500 V 
URa =0. . .400 V 

—URs tir an =50.. .93 V 
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M 47-02 .. 

Section A-B Detail C 

RECTANGULAR ALL-GLASS MONITOR TUBE 

Spherical faceplate 

Detail D 

7—i 
~—g. 
3—g, 
8- 9~ 
6—g, 
7—k 
8—f 

Detail E 
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M 59-33 .. RECTANGULAR ALL-GLASS MONITOR TUBE 

with electrostatic focusing, 110' magnetic deFlection and metal-backed grey glaze faceplate, 
no ion-trap, for use without safety plate (with internal graticules if requested) 

Application 

with W-screen: in monitor-television seh, with GH-, GL-. GM-, GR- or LD-screen: in 
industrial display unih 

Screen Types 

M 59-33 GH 
M 59-33 GL 
M 59-33 GM 
M 59-33 GR 
M 59-33 LD 
M 59-33 W 

Minimum Useful Display Area: 385 mm x489 mm 

System Structure 

DeFlection Method: magnetic 
DeFlection Angle: 110° 
Focusing Method: electrostatic 
Beam Centring: magnetic 

magnetic feld Intensity perpendicular to tube axis: O...t00e 

Base: neceightar (IEDEC No. 87-208) 

Cavity contact: JEDEC No. 11.22 

Heating 

Ur = 6.3 V 
Ir =300 mA 

Maximum Ratings 

U, = 18 kV 
U,s=550 V 
U..= 1 kV 

II-52 

Typical Operation 

U, = 18 kV 
Us, — 500 V 
Ur, =0...400 V 

—URs ~ ar =50.. .93 V 

u 
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M 59-33.. RECTANGULAR ALL-GLASS MONITOR TUBE 

Section A-B Detail C Detail D 

+—r 
~—yi 
3—y. 
~ — y~ 
6—y~ 
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B —f 

Spherical faceplate 

Detail E 
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140 MB.iT 

II-54 

RECTANGULAR ALL-GLASS MONITOR TUBE 

with electrostatic focusing, 70' magnetic deflection, small neck diameter, low filament 
input power and metal-backed faceplate, no ion-trap (with internal graticules if requested) 

Application 

with B4-screen: in monitor-television seh and as camera-monitor-tube; with 82-, 67-, 
831- or 839-screen: in industrial display unih 

Screen Types 

140 MB2!T (equal to Gl) 
140 MB4%T (equal to W) 
140 MB7/T (equal to GM) 
140 MB31 /T (equal to GH) 
140 MB39/T (equal to GR) 

Minimum Useful Display Area: 85 mm x110 mm 

System Structure 

Deflection Method: magnetic 
Defledlon Angle: 70° 
Focusing Method: elecrostatic 

Base: miniature, with exhaust connection (JEDEC No. E7-91) 

Cavity contact: JEDEC No. 11-22 

Heating Typical Operation 

Ur = 11 V at grid control 
Ir = 68 mA U, = 8 kV 

U.r — 300 V 
UN =0...300 V 

Maximum Ratings —Uss a. ar =15.. .40 V 
U> =10 kV 
Urr=450 V 
Usr=1.1 kV 
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BASES AND CAVITY CONTACTS 

~
~ryi 

~~ 

E~zn 

O ~ 
~ tl ~\~~~ `~ 

I ~s II : 
'" I li 

. l~:f~~rsn 
us "gam ~~ 

IEDEC No. Ji-2Z Small-Button Neoeig Mar, 
7-pin 
IEDEC No. 87-I08 

1EDEC No. 11-Zi 

~ '••s- > 

' ~~~ 

op
o' 

:~ ~r 

Miniature, 7-pin, 
haunt connection 
IEDEC No. E7-97 

with ex- 

. 'oro e  — 

a ~• _o- ~ 
o x' o 
ego _ 

,~ 

Y ``~ r

Rix^ 

~.n 

WWF E,~~Il9 ~F1r —~ 3 
~In6....

~t~. 

Small-Button Unidecar, 
1t-pin 
JETEG No. E11-Z2 

Medium-Shell Magnal, 
77-pin 
IETEC No. 811-66 
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BASES AND CAVITY CONTACTS 

ii 

Illulh~ 

Small-Shell Duodecal, 
12-p' 
JETEC No. 812-4) 

Medium-Shell Diheplol 
14pin: IETEC No. B743B 
12-pin (w'thout pins 6 and 
13): lE EC No. B72-57 

14pin Special Base 

p~" 

•M.0 

lapin Special Bma 

n-n 



V 
INTERCHANGEABILITY LIST 

The oscilloscope and monitor tubes of this interchangeability list are not Identical, but 
owing to ihelr similarity they are interchangeable in almost every circuit. 

77 
plat d TUNGSRAM-type t7epluceAe

TUNGSRAM-type t7 
placed TUNGSRAM-type 

8754 DH 7-178 D 18-160 Gl% DG IB-114 DN 1}58% D 1}21 GL 

B756N DN 7-178 D 18-160 GH• DP 18-116 DN i}78% D 7J-27 GL 

810521' DGM 70.711 D 18-161 GH% DH 18-116 DN 1}79 D i}21 GL 

870527 B' DBM 10.777 D78-161 G1° DG 18-116 DP7-76' DP7-776F 

810527 N' DNM 10-117 D18-7N GH" DP 78-176 DP7-78 DP7-778 

81355' DG 73-756 DB 7.14' DB 7-176 F DP 73-2 DP 73-176 

813558' DB 73-156 DB7-78 DB7-178 DP 73-16 DP7}174 

B7355DN' DP 1J-756 D813-2 DB7}116 DP7}32 DP1}132 

B13SSN' ON1}156 0813-16 DB 7J-116 DP1}3f DP1}731 

87356' DG1}774 D61JJ2 DB1}132 DP7}5< DP1}156 

B1356DN% DP1}716 DB1}J6 DB 73-136 DP 18-.14' DP 18-176 

B1JT6N° DN iJ-71[ DB 13-56 DB 13-154 F8074P1 DGM 13-160 

B1J58' DG1}160 DB 13-SB% D1}21 BE F8076P2 DNM 7}140 

81358A' DN 13-160 DB 13-78% D 1}21 BE F8076P11 DBM 1}160 

813525% DGM 1}itb DB 13.79 D 1}21 BE M 17-11 LF M 17-11 LD 

813525ON~ OPM 1J-136 DG 7.14a DG 7-116 F M 17-18 W M 17-11 W 

813525N' DNM 1}136 DG 7-J1 DG 7-131 M 2610 GL' M 28-12 GL 

813552 DG 7}156 DG 7-32 DG 7-132 M 2612 GL' M 2612 GL 

B1J552DN DP i3-753 DG 1}2 DG 7J-116 M 2670 GM M 2612 GM 

B13552N DN 1}154 DG 73.74 DG 7}116 M 28-12 GM% M 28-12 GM 

D 10.12 BE D 10-12 BE DG 13-32 DG 1}132 M L7-12 GM M f7-12 GM 

D 70.7T GH D10-12 GH DG1}36 DG1}134 MQ-12 LF Mf7-72 LD 
D 10.12 GL D 70-12 GL DG 73-SL DG 13-1 Sf M f]-25 . . ~ M 4]-12 .. 
D 70.72 GM D10.12 GM DG7}58% D7}21 GH M59-25 ..' M59a3 .. 

D 7}27 BE D1}T18E DG 161<A% DG 1611< M593J GM M59J3 GM 

D 1}21 BG D1J•218E DG 1676' DH 76116 M59-33 GR M59-33 GR 

D 1}27 GH D 1}21 GH DH 7-78 DH 7-178 M 59-33 LF M 59-J3 LD 

D 13-27 GL D 13-21 GL DH 13-78% D 1}21 GH TS<PT' D 1}T1 GL 

D13-21 GM D13-21 GM DH1}79 D1}21 GH T54P11' D1}218E 

D1}11 GP D1}21 GL DN 7.1 i% DN7-116F T56P31% D1}21 GH 

D 1y26 GH D1}26 GH DN7-78 DN7-178 TS63P2 D1}21 GL 

D1}26 GP D1}26 GL DN 1J-2 DN1}716 T563PI7 D1}210E 

D1}27 GH D1}27 GH ON 13-16 DN 1}116 T543P31 Di}21 GH 

D1}650 GH/01 D13-<SO GH/01 DN 1J-32 DN1}132 T5511 PI DGM 1}160 

D1<-180 GH% D16-180 GH/T DN7}J6 DN 1J-73< T5517 P2 DNM 7}740 

D 18-160 GH' DM 18-111 DN 7y56 DN 13-154 T 5511 P] DPM 73-140 

and 
.ee ~e~t veee 
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tyee io be 
r placed 

TUNGSRAM-type tY~ tO b 
replaced TUNGSRAM-type IYPe fob 

re Placed TUNGSRAM-type 

T 5511 Pit DBM 13-140 3KP11 DB7-113 SELP2 D13-21 GL 
3AM%A DG 7-132 3KP71-F DB 7-113 F 3ELP71 D 13-T7 BE 
3BKP2 DN 7-i]8 SAD% DG 13-13[ 6ELP31 D 13-21 GM 
38KP7 DP 7-778 SADPIA DG 13-134 SUPT DG 13-132 
JBK%1 DB 7-178 bADP2 DN 13-134 SUPT-F DG 13-132 F 
3BKP31 DH 7-178 3ADP2A DN 13-136 3UP2 DN 13-132 
38LP31' DH 7-176 6ADP7 DP 13-134 SUP2-F DN 13-132 F 
3BP7-A DG7-115 6ADP7A DP 13-134 3UP7 DP 13-132 
3BPT-A DN 7-115 SAD%1 DB 13-134 SUP7-F DP 13-137 F 
38P11-A DB7-115 bADP11A DB 13-136 SU%i DB 13-132 
31P1 DG 7-116 SADP31 DH 13-136 SUP11-F D813-132 F 
31P1-F DG 7-116 F SBPH2s D 13-21 GL SYP7 DG 13-156 
31P2 DN 7-116 6BPH71° D 13-21 BE SYP2 DN 13-154 
31P2-F DN7-116F 68PH31% D13-21 GH SYP7 DP 13-154 
31 P7 DP7-116 SBP7-A DG 13-111 67P71 DB iJ-154 
31P7-F DP 7-116 f 38P1-A DN 13-111 8L0291 DG 7-i 13 
31%i DB7-116 SB%1-A DB 13-111 8L039V DP7-116 
31%1-F D07-116F SC% -A DG 13-116 13L036V DP 13-116 
3KP1 DG 7-113 SCP2-A DN 13-116 13L037A DB 13-i16 
3KP1-F DG 7-113 F 3CP7-A DP 1J-116 13L0371 DG 13-116 
JKP2 DN 7-113 3DQP2 D 13-21 GL 31881 D 13-21 GH 
3KP2-F DN 7-113 F SDQP31 D 13-21 GH 140 MB. 140 M8./T 

type with similar data 
type with identical data 
also for asymmetrical defleNion 
diRereM bau 
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Explanation of Symbols 

t 
Of 

GN 

I, 

lu or Ike 

Ins

In 

Ix~, 

F 

N, 

N; 

Na 

Nom 

S 

Sm

U, 

—U„ 

U~ 

—Ug or U~ 

U~ 

Un 

Uwn 

p 

frequency 

frequency range 

power amplification (actor 

anode current 

peak anode current 

collector current 

emission current 

heater current 

grid No. 1 current 

grid No. 2 current 

helix current 

cathode current 

resonator current 

noise figure 

anode dissipation 

input power 

output power 

saturated output power 

mutual conductance 

reflector modulation sensitivity 

anode voltage 

peak inverse anode voltage 

collector voltage 

heater voltage 

grid No.1 voltage 

grid No. 2 voltage 

helix voltage 

resonator voltage 

amplification (actor 

grid No. 2 amplification (actor 



Explanation of Abbreviations 

Cathode 

do directly-heated oxide-waled 
id indirectly-heated dispenser type 

~a indirectly-heated oxide-coated 

pt directly-heated pure tungsen 

H directly-heated thoriated tungsten 

Construction 

mco metal-ceramic construction, outer cavity 

mgo metal-glass construction, outer cavity 

mmi all-metal construction, mechanically-tuned integral cavity 

Cooling 

f forced-air 

n natural 

v vapour 

w water 

Filling 

Hg mercury 

Xe xenon 

Magnet 

p permanent 
pp periodical permanent 

s solenoid 

Typical operating conditions 

of/B-2 class B, of power. amplifier stage, two tubes In push-pull 

rf/C/o class C oscillator for industrial and medical applications, 
unfiltered d.c. anode voltage from a three•phase rectifier 

rf/C/tg class C, telegraphy, rf power amplifier 

rf/C/tph class C, telephony, anode-modulated power amplifier 
N/B class B, television service, negative modulation, positive 

synchronization 
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TRANSMITTING TRIODES OF NATURAL COOLING 

L, 

type 
— 
~ 

HEATING TYMCAL 
CHARACTERISTICS 

MAXIMUM 
RATINGS TYMCAL OPERATION 

Ur Iy S µ I, f U, N, 
operation 

! U, —Ue I, le NI No
V A mA/V A MHz kV W MHz kV V mA mA W W 

OQQ SS/1500 H 7.5 3 2.2 20 0.75 60 1.5 55 
°f/B•2 — 1.5 65 220 16 2.6 220 

rf/C/fg 15 1.5 140 135 18 5.5 150 

OQQ 151/3000 ff 10.5 4 3 18 1.3 60 2.5 150 
of/B-2 — 2.5 112 270 17.4 3 430 

A/C/tg 30 2.5 170 220 25 8 400 

OQQ 501/3000 pt 23 16 4 36 1.8 60 3 Spp 
°QB-2 — 3 60 900 120 40 2000 

rf/C/ig 20 3 150 S00 100 SO 1000 

OT 100 H 10 3.25 5 20 1.2 100 1.5 75 
°f/B-2 — 1.5 88 280 16 2.8 286 

r(/C/tg 40 1.5 165 160 15 4 18f1 

OT 400 H 10 10 10 35 3.5 75 3 300 
°fIB-2 — 3 70 744 110 20 1650 

rf/C/tg 30 3 Z00 415 55 20 1000 

35012T H 10 4.5 4.5 33 1.2 50 2.25 125 
°4&2 — 2 50 420 64 10 590 

rf/C/tg 30 2 160 250 40 12 375 

3S035T-1 H 5 15 9 30 2.4 150 4 35p 
a4&2 — 4 130 660 170 60 1960 

r(/C/tg 100 4 290 340 75 30 1050 



TRANSMITTING TETRO DES OF NATURAL COOLING 

IYP~ 

° 

HEATING TYPICAL 
CHARACTERISTICS 

MAXIMUM 
RATINGS TY%CAL OPERATION 

Uf If S 
µ 
pp la f . Ua Na

°pOfO11O°
f U. Up —Up la Ip Ip N, No

V A mA/V A MHx kV W MHz kV V V mA mA mA W W 

4SO40T-1 11 5 15 4.5 5 2.4 120 4 400 
_, 
°f/8.2 — 4 400 70 560 76 12 1.2 1600 

rf/C/tg 50 4 400 165 325 58 12 3 1000 

TRANSMITTING PENTODES OF NATURAL COOLING 

IyP°

° 

HEATING '~
TYPICAL 

CHARACTERISTICS 
MAXIMUM 
MTINGS TYPICAL OPERATION 

Uf II 5 
µ 
pp I. ( U, Na f Ua Up —Up la Ip Ip N; Ne 

V A mA/V A MHx kV W operation 
MHz kV V V mA mA mA W W 

OS 51 l0 12.6 1.35 6 6.7 — 60 1 45 
°QB-2 — 1 250 34 268 56 1.6 0.60 194 

rf/C/tg 60 1 250 i20 177 28 5 0.65 132 

OS 70/1750 H 10 3.25 2.7 6.2 7.2 75 1.25 70 
°f/B-2 — 1.7 750 120 248 43 0 0 300 

rf/C/tg 30 1.25 400 95 160 35 12 • 2.1 150 
OS 125/2000 tt 10 5 4.5 10.5 1.5 60 2 125 rf/C/tg 30 2 500 90 160 45 12 2 210 
55004 

l0 12.6 0.655 4 5.28 — 67 1 40 
°f/8.2 — 1 250 70 194 ib 0 0 115 

55004-1 rf/C/tg 25 1 250 100 130 70 2 0.5 90 
SSO45T 

tt 12 8.5 5.5 3.5 3.5 60 3 450 rf/C/tg 10 3 500 300 465 200 20 9 950 
SSO45T-1 



TRANSMITTING TRIODES OF FORCED AIR, VAPOUR OR WATER COOLING 

type 
c .g

HEATING TYPICAL 
CHARACTERISTICS 

MAXIMUM 
RATINGS 

TYPICAL OPERATION 

Ur Ir 5 µ I~ f U. N. 
operation 

t U. —Ug I. Ig Ny No 

V A mA/V A MHz kV kW MHz kV V A mA W kW 

3L030K f tt 3.4 19 10 32 3 900 2.5 0.3 
rf/C/iph 175 2 200 0.335 120 30 0.505 

rf/C/1g 175 2.5 200 0.260 100 25 0.475 

3LOSOK f tt 3.4 19 14 70 3 625 2.5 0.5 r(/C/ig 400 2.5 70 0.380 160 70 0.670 

3L1T F tt 5 50 13 25 7 200 4 2 

a(/B-2 — 4 130 1.4 350 96 4 

rf/C/iph 100 3 300 0.5 140 70 1.2 

rf/C/tg 100 4 300 0.6 150 70 1.9 

3L2T f 

tt 12.6 29 12 30 10 220 6 3 

af/B-2 — 4.7 200 2.8 280 195 8.8 

rQC/tph 30 4.7 400 0.96 280 170 3.7 

3V2T w rf/C/ig 30 6 550 1.25 290 1225 ' 7 

3L3T f 
tt 5.5 120 25 8 20 — 4 5 af/B-2 — 4 665 7.2 1000 1190 20 

3V3T w 

3L4Z ( 
pt 

2 x 22 2x38 
7 22 8 30 12 4 

a(/B-2 — 10 400 2.4 120 80 16 
rf/C/tph 5 10 800 1 440 530 7.7 

3L4Z-1 ( 22 76 rf/C/tg 5 12 700 1.21 280 300 10.5 
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HEATING TYPICAL 
CHARACTERISTICS 

MAXIMUM 
MTINGS TYPICAL OPERATION 

- Ut It S µ I, i U, N, 
operallen 

f U, —Uz I. Iz N; No
V A mA/V A MHz kV kW MHz kV V A mA W kW 

3L5T f of/B•2 — 9 410 3.36 468 374 20 

n 12.6 28 10 22 11 50 9 5 rf/C/fph 30 6.5 1040 1.23 240 356 6 
3VST w rf/C/tg 30 8 1360 1.74 330 646 10.4 

3LST-U1 f tt 5 82 38 60 12 220 2.8 5 iv/B 220 2.8 40 2.8 400 580 5 
3G6T 10 of/&2 — t0 250 6 600 680 32 
3L6T f tt 5 140 25 40 20 100 10 8 A/C/tph 30 8 382 2.25 320 232 13 
3V6T w 10 rf/C/tg 30 10 467 2.8 400 320 20 
3Lt0i-U1 f 
3V10T-U1 w n 10 75 62 62 30 220 4 10 iv/B 220 < 70 4.8 1700 1300 12 
3Vi0T-U2 w 

3G10T-2 v 
6 

3V10T 2 w 
tt 10 125 55 6 50 — 4 10 of/&Z — 600 15 1400 1050 40 

3G12T v of/B-2 — 14 280 6.4 1500 810 65 

tt B.5 110 30 50 28 30 74 12 rf/C/iph 30 12 810 2.7 470 520 24 
3V12i w rf/C/tg 30 74 7060 4.3 1120 1660 48 

3L20T f of/B•2 — 12 400 6 800 830 48 

tt 14.5 47 12 30 22 30 72 20 rf/C/tph 75 12 1550 4.46 310 677 20 
3V20T w rf/C/tg 15 12 1900 3.3 526 1530 30 

aQ8.2 — 12 300 10 2000 1530 W 
3V20T-1 w tt 10 140 23 40 45 30 72 20 rf/C/tph 15 12 1200 3.6 800 1370 32.4 

rf/C/tg 15 12 1450 6.7 1450 3160 60 



tYDe 

HEATING TYPICAL 
CHARACTERISTICS 

MAXIMUM 
RATINGS TYPICAL OPEMTION 

Ur Ir S µ Ir ! U. N, ~ 
operation 

( U. —U¢ I, Iq NI No
V A mA/V A MHz kV kW ~ MHz kV V A mA W kW 

3L20Z-21 f 

w 
pt 21 64 5 12 7.5 5 17.5 20 

',

of/&2 — 15 1250 4.8 400 620 48 

rf/C/tph 5 12 3000 1 130 500 9 
3V20Z-21 rf/C/tg 5 17.5 4150 1.6 200 1000 21 

3L20Z-31 f 
pt 22.5 71 10 23 12 22 17.5 20 

of/&2 — 17.5 700 6 560 1600 70 

rf/C/}ph 5 14 2120 1.72 240 675 18 

3V20Z-31 w rf/C/tg 5 17.5 2400 2 240 740 26.75 

3L25T f 
tt 10 320 

50 40 
80 30 15 

25 of/&2 — 12 260 10.3 850 360 72.5 

55 
3V25T w 56 42 50 

rf/C/tph 

~/C/tg 

30 

15 

12 

15 

820 

1250 

6 

6.67 

1000 

1000 

1200 

1680 75 

3VSOZ-1 w pt 20 400 8 55 50 5 18 50 rf/C/o 5 18 1430 8 360 730 108 

3V80Z•1 w pt 26.5 248 20 36 45 22 17.5 80 
of/&2 — 14 150 13 1000 2000 100 

rf/C/tph 2 12 600 5 500 500 40 

rf/C/ig 2 17.5 600 9.6 500 950 100 

3G125T v tt 2 x 9.6 2x290 85 34 175 27 14 125 rf/C/tg 27 14 765 17.5 3100 4000 Z00 

3V705Z 
w pt 

2x222x38 
7 22 8 30 12 7.5 

of/&2 — 10 385 3.6 260 1811 24 

rf/C/fph 20 8 700 1 350 500 6.2 
3V705Z-1 22 76 

~ 

rf/C/tg 5 12 700 1.7 350 385 15 



TRANSMITTING TETRODES OF FORCED AIR, VAPOUR OR WATER COOLING 

type ` 
g 

B 

~ 

HEATING TYPICAL 
CHARACTERISTICS 

MAXIMUM 
RATINGS TY%CAL OPERATION ~ 

Ur Ir 5 ppyr Ic f U, N, f U. Um —Ue. I. I.. lu N~ No 
V A mA/V A MH: kV kW 

operatloo
MHz kV kV V A mA mA W kW 

4G3T-Ut v 

n 5 64 22 5.2 10 290 4 6 Iv/B 230 6 0.6 115 1.5 40 60 550 5.5 

4L3T-U1 f 

4V3T-U1 w 

4V9T-U2 w 

4G10T v 

8 B.5 110 20 10 28 30 10 

8 afJB•2 — 10 1.5 150 2.2 1000 200 60 19.2 

4Li0T f 10 
rQC/tph 30 8 1.5 400 1.2 500 100 SO 6.5 

4V10T w 10 

rgCJtg 30 10 1.5 400 1.2 500 100 SO 8.2 4G11T v 12 



RECTIFIERS 

;o 

type 

'_ ~ 

HEATING MAXIMUM RATINGS 

Ur Ir —U,: 6 6: 
V A kV A A 

kQ025 

Hg do 2.5 4.8 10 0.25 1 
4Q025-1 

4Q025-2 

dQ025-3 

kX025 Xe do 2.5 5 10 0.25 1 
SQ105 Hg do S 7 13 1.5 6 
9Q205 

Hg do 5 12 21 2.5 10 9Q205.1 

RG 250/3000 

Hg do 2.5 4.8 10 0.25 1 RG 250/9000-1 

RG 1000J3000 

Hg do 5 6.5 10 1.25 5 RG 1000/3000-1 

RG 1000/3000-2 



E THYRATRONS 

'o

rYye 

~ 
~ 
E 

HEATING MAXIMUM RATINGS 

Ut Ir —U.. I, _ la , 

V A kV A A 

FRB Ha do 2.5 22 14 6 26 

8QR45 Hg l0 5 40 20 45 200 

12QR205 Hg do 5 14 27 2.5 10 

15QR40 
i5QR40-1 
15QR40.2 

Hg do 5 15 15 12.5 40 

GRG 200/300D Hg do 
2.5 4.B 7.5 0.25 1 

GRG 250/3000 Hg do 

SEN DITRON AND THYRATRON 

by 

HEATING MAXIMUM RATINGS 

Ur Ir —u., I. 6. 

V A kV A A 

600053 Hg 1.2 3 50 

600XR8 Xe do 2.5 22 1.2 8 25 

~.) 



TRAVELLING WAVE TUBES 

tyye 
= 

`+ E ~ 

HEATING TYPICAL CHARACTERISTICS 

Ur Ir ~! Un U~ In Ic Gn No No,,, F 
V A GHz kV kV mA mA dB W W dB 

MH 03 f p io 6.3 1.2 3.4...3.9 1.5...2.1 1.1...1.5 2 65 33 5 10 — 

MH 10' n pp io 6.3 0.4 S.d...b.2 2.6...2.9 1.6 2.2 43 34 10 18 30 

MH 11' n pp io 6.3 0.4 3.4...4.2 2.15...2.65 1.75 2 60 37 16 25 27 

MH 12' n pp io 6.3 0.4 5.6...6.5 2.6...2.9 1.75 2 43 34 10 18 30 

MH 41 n s io 2.5 0.7 2.6...3.2 0.325...0.375 0.45 0.004 0.5 20 — 0.002 7 

MH 43 n z l0 2.7 0.7 0.75...0.95 0.18...0.24 0.375 0.005 0.23 20 — 0.0018 7 

for this type magnetic mount MF 10 is available 
= for this type magnetic mount Mf 17 Is avallable 
..., !or this type magnetic mount MF iZ is avallable 



REFLEX KLY STRONS 

rYPt 

. 
y
~4
tl

u 
a 
s 
$ 

~ 
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HEATING TYPICAL CHARACTERISTICS 

Ue Ir ~f UN„ Iran So, No
V A GHz V mA MHz~V mW 

MR 01~A 

n mgo io 6.3 0:66 

3.3. ..6.9 900 

20 0.3 

80 

MR O1~B 3.8. . .7.5 1000 10 

MR O1~C 7. . .10.5 1200 10 

MR 01~D, 4.9. . .7.05 1000 80 

MR Oi ~Da 5.6. . .8.2 1000 60 

MR 02 
n mml id 6.3 0.92 

3.37. ..3.55 
650 ~ 

0.5 250 

MR 02~M 3.4}0.005 2 50 

MR 03 n mmi Id 6.3 0.92 3.63. . .3.92 650 60 0.5...2 250 

MR Ob n mgo l0 6.3 0.7 7. . .6 250 28.5 0.6 100 

MR 53 n mco l0 6.3 0.6 6.8. . .7.5 350 40 1 80 

~: 
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REPLACEMENT GUIDE 

Owing to the similarity of their data the transmining tubes, rectifiers and microwave tubes of the 
replacement guide are interchangeable in almort every case. 

type to be 
replaced 

TUNGSRAM• 
type 

ype to be 
replaced 

TUNY~ AM- rypRel~o~ TUNGSRAM-
ype

AX 6768 15QR40 DQ 61 9Q205 QY 4.250 4$0407.1 

AX-9901 3$0357-1 DX 2 4X025 RD SOYA 3VSOZ-2 

AX-9909 OS 51 G 7.5/0.6 ds 4Q025.2 RD 200B OQQ 151/3000 

AX4.250 4$0407-1 G 10/1 d 4Q025-3 RD 3005 3$0357.1 

8143 OT 400 G 10/1 dV 4X025 RE d00P 4$0407-i 

81135 350357-1 G t0lb d RG 1000/3000.1 RK 5721 MR 01/A 

BT 69 15QR40 G20/Sd 9Q205-1 MR01/C 

BY 1144 3G125T GL 5830 15QR40 MR 01/Ds

C200 OQO 151/3000 GRI 10000/025/1 bQ025-4 MR Ot/Ds

C1112 450407-1 Gie 13000/1.5/6 SQ105 RK 6236 MR 01/B 

CV 2116 MR 06 Gie 20000/2s/10 9Q205-1 RK 6390 MR Ot/D, 

D177 OS 70/1750 GRI-0.25/1.5 4Q025-1 MR 01/De

DCG 4/1000 ED 4Q025 GU 50 55004 RL 65A OS 70/1750 

DCG 4/1000 G 4Q025-1 GU 80 SSO45T-1 RS 329 G OQQ SOt/3000 

DCG 5/5000 EG SQ105 HF 201 OOO 151/3000 RS 384 550457.1 

DCG 5/5000 GB RG 1000/3000 P 120.1 OS 70/1750 RS 686 6$0407.1 

DCG 7/100 i5QR40 PB 1/150 OS 70/1750 RS 1002 4$0407-1 

DCG 9/20 9Q205 PB 3/800 SSO45T RS 1011E 3L10T-U1 

DCG 12j30 72QR205 PC 2/500 OS 125/2000 RS 1011W 3V10T-U2 

DCX b/1000 . 4X025 PE 1/100 OS 51 RS 1012E 4L3T-Ui 

DQ 2 4Q025-1 PY 3-450 5$0457 RS 1012V 4G3T-Ut 

DQ 2a 4Q025 Q 400.1 450407-i RS 1026 3$0357-1 

DQ b0 SQ105 QB 3.5/750 4$0407 RS 1071 L 3LST-U7 

III-13 
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type to be 
replaced 

TUNGSRAM- 
type 

type to be 
replaced 

TUNGSRAM- 
type 

type to be 
replaced 

TUNGSRAM-
type 

RSQ 15,40 i i5QR40 TX 2/6 600XR8 5557 GRG 250/3000 

S 15/5 d 12QR205 TY 1-50 OQQ 55/1500 5721 MR 01/A 

S 15/40 I i5QR40 TY 3-250 350357-1 MR 01/B 

SRL 351 3L7T TY f-350 OT 400 MR 01/C 

SRL 353 

SRS 301 

SRS 360 

3L6T 

OQQ 501/3000 

350357-7 

UA 3A 

VRV 352 

VRW 352 

9Q205 

3G10T-2 

3V10T-2 5762-7C24 

MR 01/D, 

MR Ot/D, 

3L2T 

SRS 456 450407-1 XG 15.10 i5QR40 5867 350357-1 

SRS 502 550457-1 YL 1181 4L3T-U1 5870 12QR205 

SRS 552 SS004 YL 1182 4G3T-U1 6083 OS 51 

SRS 552N SS004-1 3 B/504A OQQ 55/1500 6155-4D21 450167 

SRW 353 3V6T 3 C/150A OQO 157/3000 6756-SD22 450407 

Ste 2000/6/80 600XR8 31 200A 3L20Z-21 8005 OT 100 

Ste 2500/05,!2 GRG 250j3000 31 221E 3L20Z-31 

sre 15000/75/45 i5QR40 3Q 200A 3V20Z-21 

T 50.2 OT 100 3Q 221E 3V20Z-31 

T 100.7 OOO 151/3000 3T SO OQQ 55/7500 

T 150.1 350127 3T 200A OQO 151/3000 

T 300.1 OT k00 5 B/700A OS 70/1750 

T 3297 OQQ 501/3000 ST 125 OS 125/2000 

T 350.1 350357-i B03 OS 125/2000 

TAL 12/10 3L4Z 810 350127 

TAW 12/10 3V705Z 828 OS 70/1750 

TB 1/60 A OQQ 55/1500 833-A OT 400 

TB 3/750 350357-1 836-BV11 OQQ 55/1500 

TBL 2/300 3L030K 866 RG 250/3000 

TBL 2/500 3LOSOK RG 250/3000.1 

TG 2 GRG 250/3000 4Q025 

TQ 61 12QR205 866A 4Q025.1 

TQ 71 15QR40 872 SQ105 

TQ 91 BQR45 872A RG 1000/3000-1 

TR 12/75 15QR40 4030 C 3V80Z-1 

III-14 
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TUNGSRAM 

INCANDESCENT 
FILAMENT 
DIGITAL 
AND 

LEVEL 
DISPLAY 

DEVICES 
GLOW 

DISCHARGE 
TuaEs 

unu ~~~ 





GLOW DISCHARGE INDICATOR TUBES 

A 
~` 

t

1 

Type Supply voltage, 
V,m, 

Operofing current, 
mA 

Current limiting 
resistance, k4 

ZM 11 220 max 2 110 
ZM 12 220 max 2 110 
ZM 13 220 max 2.2 36 
ZM 14 220 max 2.2 18/36/22 

ZM 11 ZM 12 ZM 13 ZM 14 

/T'~, ~T„ ij~ 
,,L=, ~~ y1 i 0 ~~ 

0  20 m 20 ~ ~ 20 m 2D 

IV.1 



TYPES AND CHARACTERS OF DIGITAL DISPLAY DEVICES 

Type Character 

Standing 
formation 

Slanting 
Formation 

TM 80 TM Sk plus and minus sign 

TM 81 TM 85 plus and minus sign and the numeral 1 

TM 82 TM 86 numerals 0 through 9, some letters 

TM 83 — decimal point of left side, numerals 0 through 9, some letters 

— TM 87 decimal point at right side, numerals 0 through 9, some letters 

TM 218 — numerals 0 through 19, some letters 

TYPES AND CHARACTERS OF LEVEL DISPLAY DEVICES 

Type Characer 

TM 210 0. ..10 parallel lines 

TM 211 0. ..10 parallel lines of increasing length, the shortest line being nearest to the base 

GENERAL SPECIFICATIONS 

Viewing angle 110°;segment luminance 3,000 footlamberh; switching-on response time 60 ms; switching-off 
response time 90 ms; ambient temperature —20. . . }70 °C; operating position optional. 

ELECTRICAL DATA 

Direct voltage operation 
Segment voltage 5 (3.5. . .5.5) Vm; segment current 30 mA; switching peak segment current 180 mA; segment 
cold resistance 28 ohms. 

Pvlse operation 
Peak segment voltage max 16 V; peak segment current max 90 mA. 

IV-2 
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explanation of symbols 

1 
A 
1 
A 
A 
A 
A 
A 

A anode 
A gate input 
B base 
B gate input 
C collector 
C gate input 
C capacitance 
Co diode capacitance 
Cz~ feedback capacitance 
CK clock input at Flip-Flops 
CR clear input at Flip-Flops 
D gale input 
E emitter 
f frequency 
fr  gain-bandwidth product 
F noise figure 
G gate 
Gv power gain 
GND ground 
ham small-signal forward current transfer 

ratio 
haze D.C. forward current transfer ratio 

collector current 
forward current 
average forward current 
peak forward current 
repetitive peak forward current nm 
non-repetitive peak forward current 

cr trigger current 
holding current 
reverse current 

rnv average on-state current at 
thyristors 
non-repetitive on-state peak current 
at thyristors 
rectified current 
Z-torrent 
recommended operating current 
input at flip-flops 

K cathode 
K input at flip-Flops 
LAG lag output ai operational amplifiers 
LEAD lead output at operational amplifiers 
N npn-type transistor 
NC no internal connection 
P pnp-type transistor 
P,« total power diuipation 

PR preset input at flip-Flops 
A output at Flip-Flops 
r F differential forward resistance 
rs series lou resistance 
rzi differential inner resistance at 

e -diodes 
R sisiance 
Ri  load resistance 
Rs resistance 
R,i,i, thermal resistance junction to ambient 

thermal resistance junction to case 
ambient temperature 
case temperature 

Ti junction temperature 
}o„ turnon time 
twr turn-off time 
}R reverse recovery time 
}a turnoff time at thyristors 
Uceo collector-base voltage (with emitter 

open-circuited) 
Ucc supply voltage 
Uce collector-emitter voltage 
Uczo collector-emitter voltage (with base 

open-circuited) 
Ucss collector-emitter voltage (emitter 

and base short-circuited) 
Uce v, collector-emitter saturation voltage 
Un off-state voltage at thyristors 
Uoius repetitive peak off-state voltage at 

thyristors 
Ueeo emitter-base voltage (with collector 

open-circuited) 
Ui. forward voltage 
Uar trigger voltage 
Ui input voltage 
Uo output voltage 
UK reverse voltage 
UxM reverse peak voltage 
Uxnas repetitive reverse peak voltoge 
Unsss non-repetitive reverse peak voltage 
Unwm crest working reverse voltage 
Uz Z-voltage 
U.a stabilized voltage at Integrated 

voltage stabilizers 
Y gate output 

temperature coe(fdient of Z-voltage 
4Gv control range of power gain 

Rmx 
T,«e 

V-1 



germanium diodes 

'Yve R
a 

E 
b' 

MAXIMUM MTINGS (T.o,e=15 °q TYPICAL CHAMCTERISTICS (Ti-15 °C) 
notes 

U0. 
V 

URM 
V 

IarT RM mIM 
A 

UP mp 
~. at A

TR UR
pA . at ~ 

AA 112' 

AA 113' 

AA 116' 

AA 117 
AA 118' 
M 119' 
M 132 

M 137 
MZ 10e 
OA 1154Qs 
OA 1161° 

i 

1 

1 

1 
1 
1 
1 

1 
1 
1 
i 

tl

v 

e 
~ 
~ 

g 

15 

60 

20 

90 
90 
30 
100 

30 
25 
50 

130 

20 

65 

30 

115 
115 
65 
110 

40 
30 
55 

160 

24 

10 

24 

15 
15 
10 
15 

12 
20 
20 
6 

45 

50 

45 

150 
150 
100 
150 

25 
30 
75 
75 

1.5 

1.6 

1.5 

1.2e 
1.05' 
1.5c 
1.8 

1.5 
1 
1 
1 

10 

10 

10 

10 
10 
10 
10 

10 
6 
4 
2,5 

40 

500 

140 

x80 
250 
350 
120 

50 
400 
100 
200 

10 

60 

10 

100 
100 

45 
60 

10 
25 
40 

100 

for are m low•resmance demoduaor 
rir<uih 
(or are in high-resistance demodulator 
dr<ulh 
for use In low-rnlpan<e aemoeuiaror 
clr<ulh 
rot general purpores 
rot use In vhme di:<rimmamr dream 
for are In sign-reristance recrigv dr<uih 
ter general parposas 

~ use In AGC dreuih 

for are in switching circuih 
~ r a:< in dng moeulator dremh 
for general purpaeas 

AA 135 
AA 136 
M 139 
OA 1180 
OA 1182 
OA 1182D 

1 
1 
1 
1 
1 
1 

0 0 0 $ 
mB ~ 

20 
SO 
20 
20 
80 
50' 

30 
60 
20 
30 

100 
60 

150 
150 
200 
120 

50 
50 

500 
500 
400 
400 
500 
500 

0.35' 
0.35c 
0.5 
0.75 
0.85 
0.85 

10 
10 
10 

100 
100 
100 

30 
30 

100 
20 
20 
30 

20 
50 
20 
10 
60 
50 

for general parpwa 
for general vurvwer 
rot are m rwu<ning drwm 
rot are m rwucmny drewh 
for use m rwlhning drcum 
!or use M switching circuih 

Nso mailable In malcned pale. 
Nso mailable in mulched 9uads type 1-MZ f0 (or use in ring modulabr circuih. 
Not recommended /ar new designs. 
Mean value 

1 
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type = 
u 

technique 

MAXIMUM RATINGS rypICAL CHARACTERISTICS (T~=15 °C) 

ngin 
UR 
V 

URM 
V 

IF 
1mJ 
A 

IFM 
mA 

OF 
et IF 

"'y mA 
I0. 

et U0. 
~A' V 

CO t U0. 
pF e V 

trt et IF end I0. 
m mA mA 

twMwiid'eq Eie/r b ux 
BA 243 2 epltaxial 20 100 1 100 100 15 <2 15 ~ ss: bsdn. .~m.tn 

BA 244 2 Planar 20 100 1 100 100 15 52 i5 °v"d"nn1dnp ewes 1°' ss: eena, n- ssn 

BAY 41 2 40 40 225 600 1 200 50 20 55 0 515 200 200 
BAY 42 2 epltaxial 60 60 225 600 1 200 50 30 55 0 515 200 200 far use in 

BAY 43 2 planar 80 80 225 600 1 200 50 40 55 0 515 200 200 swit<hing circulh 

BAY 93 2 20 25 (75) 225 1 10 100 10 55 0 515 10 10 

1 N 4148 
(iN 914) 2 75 100 (150) 450 1 10 5000 75 <4 0 54s 10 

1N 6149 
(iN 916) 2 75 100 (150) 450 1 10 5000 75 52 0 5<' 10 

iN 4151 
(BAY 95) 

1N 4154 
2 

epltaxial 
SO 75 (150) 450 1 50 SO 50 52 0 54 10 10 

for use In fast switch-

1
NB 94) 2 planar 25 35 (150) 450 1 30 100 25 54 0 54 10 10 ing (logic) circulh 

(iN 914A) 2 75 100 (150) 450 1 20 5000 75 56 0 54' 10 
1 N 4647 

(1 N 916A) 2 75 100 (150) 450 1 20 5000 75 <2 0 54' 10 
1 N 4448 

(1N 9148) 2 75 100 (150) 450 1 100 5000 75 56 0 Sd' 10 
1 N 6449 

(1N 916B) 2 75 100 (150) 450 1 30 5000 75 52 0_ 54' 10 
w Ux=6 V,Rc=loon 



I~U~Qd 
variable capacitance diodes 

hP. g t.~nmqu. 

~' ~~ (tomb=L1°Q TYPICAL CHARACTERISTICS ((Ti =R6 `C) 

na.. 
URm y CD UR PP of y CD (UR Q 3 V) Rs . CD i 

~ t PP and MHz Go (UR=RS h 

BB 105A 

BB 7058 

BB 105G 

3 

3 

3 

epitaRial planar 

30 

30 

30 

2.3. . .2.8 

2...2.3 

7.8. . .2.8 

25 

25 

25 

4...5 

4.5...6 

4. . .6 

<0.8 

<0.8 

<1.2 

9 

9 

9 

470 

470 

470 

for use in u.h.f: band 
to 790 MHz 
for use in u.h.(: band 
to 860 MHz 

for use in v.h.f: band 



germanium low- and medium-power alloy Transistors' 

type 
~ 
_ 

= 
o 

Ucue> 
V 

MAXIMUM RATINGS TYPICAL CHARACTERISTICS Ti =zs'C) 
notes 

U('EO
V 

U6B0 
V 

Ic 
A 

T 
"C 

P~o~ 
mW 

R h̀1̀  
CR~mW 

tr 
MHz 

hpse al Ic 
(hzse) mA me xL'ol I~ 

~' A 

AC 125 
AC 126 

P 
P 

10 
10 

32 
32 

12 
12 

10 
10 

0.2 
0.2 

90 
90 

163" 
163' 

(0.4) 
(0.4) 

1.7 
2.3 

76. ..176 
125. ..350 

50 
50 

f=4 (max. 10) d6 

AG 125(x)° 10 32 12 12 '' 0.25 75 125' (0.4) 1.5 50. . .250 50 F=4 (max.10) d8 
AC 125F(z)= 10 32 12 12 0.25 75 125° (0.4) t.s 50...250 50 F=3 (max. s) d8 
AC 125K(z)z 10 40 12 72 0.25 75 125' (0.4) 1.5 50...250 50 0.25 0.1 ta,=0.6µs, tdr=1 µs 
AC 125U(z)t 10 60 12 12 0.26 73 125" (0.4) 1.5 50...250 50 0.25 0.1 

AC 128e P 11 32 16 10 1 90 1000' 0.05 1.5 50...250 300 0.6 1 complementary 
AC 176 N 11 32 18 10 1 90 1000' 0.05 3 50...250 300 0.6 1 pair 

AC 128Ks P 12 32 16 10 1 90 10006 0.055 1.5 50. . .250 300 0.6 1 complementary 
AC 176K N 12 32 18 10 1 90 1000' 0.055 3 50. ..250 300 0.6 1 pair 

AC 128(x)° P 11 32 16 10 1 75 1000' 0.05 1.5 50. . .250 300 0.6 1 t„,=1 µs, toa=2.5µs 

AC 187 N 11 25 15 10 1 90 10006 0.05 3 100. . .500 300 0.6 1 complementary 
AC 188 P 11 25 15 10 1 90 1000' 0.05 1.5 100...500 300 0.6 1 pair 

AC 187K N 12 25 1s 10 1 90 1000t 0.055 3 100.. .500 300 0.6 1 complementary 
AC 188K P 12 25 15 10 1 90 1000t 0.055 1.s 100...500 300 0.6 1 pair 

' AI the carrenl and voltage data the polarities are not indicated, 
they must be aDDlied accoNing fo the tense. 

° Alsa available in group hnc. 
' Also available in marched pn~rs. 

~, a r~,,~ 2s~c 

AC 115 U z) AC 145(x) .. AC I25K(z). AC 128(z 
V VI V VI VII 

so...loo 7s.. n so 50...100 75...150 12s...2so 



a ~ ~~~ ~p 
germanium mesa transistors' 

type ~ 
a` ~ 

- 
o'

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (TI=25 °C) 

notes Uceo 
V 

Uceo 
V 

Ueeo 
V 

Ic 
mA 

T 
°~ 

Peas 
mW 

R,pp 
°C/mW 

Fr 
MHz 

Gp and F at f de dBn
hP~ min. HD• az. MHz 

AF 106 P 13 25 18 0.3 10 90 60 0.75 220 17.5 14 5.5 7.5 200 
f°r use In v.h.f.-band 
ro 260 MHz 
for use In u.h.f: band 

AF 139 P 13 20 75 0.3 t0 90 60 0.75 550 11 9 7 8.2 800 to 860 MHz 
for use In I.f. amplifier stages 

AF 200 P 14 25 0.3 10 90 145 0.45 29 ~ of tv-renlvers 
~ Gp=60 dB at f=35 MHz 

AF 207 P 14 25 0.3 10 90 145 0.45 30 28 35 for use in t.f. amplifier stages 
of tr-nrMrnrc 

AF 239 P 13 20 15 0.3 10 90 60 0.75 700 74.5 11.5 5 6 800 for uu In u.h.f. preamplifier 
stages to 900 MHz 

AF 2395 P 13 20 15 0.3 10 90 60 0.75 780 15 12.5 5 800 f°r use In diode tuners 
to 900 MHz 

N the current aM vo lope dale the polariliei are not indicakd. N~ey must be aDDlrcd according to fh! sM#. 
T,me =25 °C 



~~o~~ Dl, 
germanium alloy power transistors' 

type ~ 
a` 

—`- 
c 

MAXIMUM RATINGS TY%CAL CHARACTERISTICS (T➢=25  °C) 
notes 

Uceo 
V 

Uceo 
V 

Ueeo 
V 

Ic 
A 

T 
°l~ 

P,o,' 
W 

R, 
°CAN 

!r 
MHz 

Ic h:,e at A 
Ume%` Ic ~ at A 

AD 161 N 15 32 20 10 2 90 4 4.5 3 50...350 0.5 0.8 1 
complementary palr 

AD 162• P 15 32 20 10 2 90 6 4.5 1.5 50...350 0.5 0.6 1 

ASZ 15 P 16 100 60 40 8 90 22.5 2 0.2 15...30 6 0.4 10 tm=max. 27 ps, 
ASZ' 16 P 16 60 32 20 8 90 22.5 2 0.25 35...80 6 0.4 10 twr—max. 30 µs 
ASZ 17 P 16 60 32 20 8 90 22.5 2 0.22 20...45 6 0.4 10 at Ic=1 A 
ASZ 18 P 16 100 32 40 8 90 22.5 2 0.22 20...65 6 0.4 10 

ASZ 1015 P 16 80 60 40 6 90 22,5 2 0.2 15...30 6 1 6 
t~_20 µs 

ASZ 1016 P 16 60 32 20 6 90 22.5 2 0.25 35...80 6 1 b 
tart=55 µs 

ASZ 1017 P ib 60 32 20 6 90 22.5 2 0.22 20...45 6 1 6 
at lc=l A 

ASZ 1018 P 16 80 32 40 6 90 22.5 2 0.22 20...65 6 1 6 

OC 26r~n P 16 40 20 10 3.5 90 22.5 2 0.16 20...55 1 0.8 3 

AI the current and v Itape data the polaritie are not indicakd, Ih Y must 6e applied according Io the sense. 
Also available in ma hed palrr. 

< NoI recommended (or new designs. 
~ T<,<= 25 °C 



m ~ ~ ~plpp~ ?p 
silicon low•power epitaxial planar transistors for general purposes' 

rrM 

F u 

MAXIMUM RATINGS TY%CAL CHAMCTERISTICS (T1=25 •C) 

~wres ~ ~) Uveo U~ o I A T~ PW ~R. ~ MHz hn. al I ~ m~~ at IA 

BC 107 N 17 (50) 65 6 100 175 3001 (0.5) 250 125.. .500 2 0.2 10 F=2 (max. 10) dB 
BC 108 N 17 (30) 20 5 100 175 300s (0.5) 250 125...900 2 0.2 10 F=2 (max. 10) dB 
BC 109 N 17 (30) 20 5 50 175 300• (0.5) 300 240...900 2 0.2 10 F=max.4d8 

BC 177 P 17 (50) 45 5 100 175 300' (0.5) 130 75...500 2 0.2 10 F=max.lO dB 
BC 178 P 17 (30) 25 5 100 175 300' (0.5) 130 75...900 2 0.2 10 F=max. 10 d8 
BC 179 P 17 (25) 20 5 50 115 300s (0.5) 130 125.. .900 2 0.2 10 F=max.4 dB 

BC 237 N 18 (50) 45 6 100 150 300s (0.42) 250 125.. .500 2 0.2 10 F=2 (max. 10) d8 

BG238 N 18 (30) 20 S 100 150 300+ (0.42) 250 125...900 2 0.2 10 F=2 (max. 10) dB 

BC 239 N 18 (30) 20 S 50 150 300s (0.42) 300 240.. .900 2 0.2 10 F=max. 4 d8 

BC 307 P 18 (50) 45 5 100 150 300s (0.42) 130 75...500 2 0.2 10 F=max. 10 d8 

BC 308 P 18 (30) 25 5 100 150 300• (0.42) 130 75...500 2 0.2 10 F=max. 10 d8 

BC 309 P 18 (25) 20 5 50 150 300s (0.42) 130 125...SOD 2 0.2 10 F=max.4dB 

BCY 58 N 17 (32) 32 7 200 200 1000s 0.15 250 125...700 2 0.35 10 
BCY 59 N 17 (45) 45 7 200 200 1000s 0.15 250 125...700 2 0.35 10 tw,=85 ns, 

tan=480 ns 
BCY 78 
BCY 79 

P 
P 

17 
17 

(32) 
(45) 

32 
45 

5 
5 

200 
200 

200 
200 

1000= 
1000s 

0.15 
0.15 

180 
180 

125...700 
125...500 

2 
2 

0.25 
0.25 

10 
10 at Ic=10 mA 

~ u the wrest and volrare dgra me polar;ries are nW indicmed. they mml 6e applied acm.d;nr ro the .cote. 
T,mn = 25 •C 
T~,<= 25 •C 
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The types indicated on the previous page are also available in groups according to their D.C. forward curr-
enttransfer ratio hQ,e measured at operating point Uce=6 V, Ic=2 mA, in compliance with the tables below. 

Character of 
group hQ,c : VI A B C 

hsse 70...140 120...220 180...460 380...800 

npn-types 
BC 107, BC 237 
BC 108, BC 238 

BC 107, BC 237 
BC 108, BC 238 
BC 109, BC 239 

BC 108, BC 238 
BC 109, BC 239 

pnp-types 

BC 177, BC 307 
BC 178, BC 308 

BC 177, BC 307 

BC 178, BC 308 
BC 179, BC 309 

BC 177, BC 307 
BC 178, BC 308 
BC 179, BC 309 

BC 178 
BC 179 

Character of 
group h.,,F: VII VIII IX X 

hae 120...220 180...310 250...460 380...630 

npn-types 
pnp-types 

BCY 58, BCY 59 
BCY 78, BCY 79 

BCY 58, BCY 59 
BCY 78, BCY 79 

BCY 58, BCY 59 
BCY 78, BCY 79 

BCY 58, BCY 59 
BCY 78 



o ~~C~~~~ 
silicon low- and medium-power epilaxial planar transistors 
for use in amplifiers and switching circuits' 

hPe 

_ 

~° 

9 

c 
5 
3 

MAXIMUM RATINGS TYPICAL CHARACTERISTICS CTf =25 °C) 
aotaa 

Ucao 
(UVices) Uceo 

V 
Uetw 

V 
Ic 
mA 

T1 
°C 

P,,, 
W (Rt°" 

°C/mW 
k 

MHz 
Ic hoe at mA Um xma Ic 

~ . t mA 

BF 167 N 19 40 30 4 25 175 0.139 (1.00) 350 >26 6 Ge=6Z dB atf=35 MH: 
BF 173 N 19 40 25 4 25 175 0.239 (0.65) 550 >38 7 Ga =62.5 dB at t=33 MHz 

BF 177 N 20 (100) S 40 175 2.99 0.065 120 >20 15 
Bf 178 N 20 (18S) 5 SO 175 2.W 0.065 120 >20 30 
BF 179A N 20 (185) 5 50 175 2.99 0.065 120 >20 20 c,k=1.3 (max. as1 vF 

BF 1798 N 20 (220) 5 50 175 2.W 0.065 120 >20 20 
BF 1790 N 20 (250) 5 50 175 2.99 0.065 120 >20 20 

BF 184 N 19 30 20 5 30 175 0.1659 (0.9) 300 75...750 1 
Gr=0.65 (max. 0.9) pF 

BF 185 N 19 30 20 5 30 175 0.1459 (0.9) 220 34...160 1 

BF 224 
BF 225 

N 
N 

Z2 
22 

45 
50 

30 
40 

4 
4 

50 
50 

150 
150 

0.259
0.259

(0.5) 
(0.5) 

450 
700 

>30 
75(>30) 

7
4 C~k~07E pF 

BFY 33 N 21 50 26 7 500 200 2.69 0.06 100 >60 150 1.5 150 

BFY 
~' N 21 75 30 7 500 200 2.69 0.06 100 40...120 150 1.5 150 

2N 1613 
BFY 46 

N 21 75 30 7 S00 200 2.69 0.06 120 100...300 150 1.5 150 
2N 1711 

N Nw currcnl and ra 1We dwa the Polarities are not iMkakd. they moat 6e applied acmrdiaR ro he senu 
rye= zs •c 
r@= zs •c 

c-__ r r .__ ~.,_ ~_ ~_ ~__ r--_ _ r -_ r___ 



silicon epifaxial planar transistors 
for use in amplifiers and switching circuits' 

lype 
a 
s 

e 
o 

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (Tf=25 °C) 
noses 

Uceo 
V 

Ucso 
V 

U¢eo 
V 

Ic 
A 

T 
°Cf

P,o, 
W 

R`nx 
(~/W tr 

MHx 
Ic hxse at mA 

Uce f°' Ic m~x. as mA 

2N 2218 N 20 60 30 5 0.8 200 3% 58 >250 60...120 150 0.4 150 
2N 2218A N ZO 75 40 6 0.8 200 3% 58 >250 60...120 150 0.3 150 
2N 2219 N 20 60 30 5 0.8 200 3% 58 >250 100. . .300 150 0.4 150 tm526 ns, 2N 2214A N 20 75 40 6 0.8 200 3% 58 >250 100. ..300 150 0.3 150 ter570 nz 2N 2221 
2N 2221A 

N 
N 

17 
17 

60 
75 

30 
40 

5 
6 

0.8 
0.8 

175 
175 

1.8% 
1.8% 

84 
84 

>250 
>250 

40. . .120 
40. . .120 

150 
150 

0.4 
0.3 

150 
150 at Ic=150 mA 

2N 2222 N 17 60 30 5 0.8 175 1.8% 84 >250 100.. .300 150 0.6 150 
2N 2222A N 17 15 40 6 0.8 175 1.8% 84 >250 100...300 150 0.3 150 

2N 2368 BSX 19 ( ) N 17 40 15 6.5 0.2 200 0.36% 480 ( ) >400 20...60 10 0.25 10 a~^`71 ns, t^rc<ts ns 
t1c =10 mA 

2N 2369 (BSX 20) N 17 60 15 4.5 0.2 200 0.36• (480)>S00 60...120 10 0.25 10 Iq,<tlns. torr<tans 
2N 2369A N 17 40 15 4.5 0.2 Z00 0.36% (480) >S00 40.. .120 10 0.2 10 at Ic ̂ 10 mA 

2N 2894 P 17 12 12 4 0.2 200 0.36% (480) k00 40...150 30 0.5 100 a~
Ì 60~,~fA <90 m 

2N 2904 P 20 60 40 5 0.6 200 3% 58 

~
~
g
~
$
~
~
~
 

~
~
~
~
~
~
~
~
 

40...120 150 0.4 150 
2N 2904A P 20 40 60 5 0.6 ~ 

~'~.
200 3% 58 40...120 150 0.6 150 

2N 2905 P 20 60 40 5 0.6 200 3% 58 100...300 150 0.4 150 to„5 45 ns. 
2N 2905A P 20 7r0 60 5 0.6 200 3% 58 100. . .300 150 0.4 150 tor5100 ns 
2N 2906 
2N 2906A 

P 
P 

17 
17 

60 
60 

40 
60 

5 
5 

0.6 
0.6 

200 
200 

1.8% 
1.8% 

97 
97 

40. . .120 
40...120 

150 
150 

0.4 
0.4 

150 
150 

ut Ic =150 mA 

2N 2907 P 17 60 40 5 0.6 200 1.8% 97 100...300 150 0.4 150 
2N 2907A P 17 60 60 5 0.6 ~ 200 1.8% 97 100...300 150 0.4 150 

~ ' AI the current and vas ape dala the palariliea are nos indicated, Ih Y muss be applied accerdinp fo the sense. 
% 7,~s = 25 ° C 
sTsme=TS°C 



silicon planar Z-diodes 

$tabllized voltages of types ZL and ZG correspond io the international series E24 with a tolerance of t5 
as wel I as E12 with a tolerance of f 10 % , respectively. 

hPe = 
e

MAXIMUM RATINGS' TYPICAL CHARACTERISTICS (Ti=ZS °C) 

Iz° 
mA 

Iz' 
mA 

P,o,'~' 
mW at Izu 5 mA - 

V 
at Izr~S mA 

n 
at Iz=1 mA 

[1 
at Iz u5 mA 
10-~/°C 

al Ie 
U 

W mA 
V 

atik Ro,l"A 
V 

ZF 2,7 2 160 135 410 2.5...2.9 75 (<83/ <600 —9...-4 <1 

ZF3 2 140 117 430 2.8. . .3.2 80 (<90) <500 —9. ..-3 <t 

ZF 3,3 2 130 109 430 3.1. . .3.5 BO (<90) <500 —8. ..-3 <1 

ZF 3,6 2 120 101 430 3.4. . .3.8 80 (<90) <500 ~...-3 <1 

ZF 3,9 2 110 92 430 3.7. . .4.1 80 (<90) <500 —7...-3 <1 

ZF 4,3 2 100 85 630 4.0.. .4.6 80 (<90) <500 —b. ..-1 <t 

ZF 4,7 2 90 76 630 4.4...5.0 70 (<78) <500 —6. . . +2 <t 

ZF 5,1 2 80 67 630 4.8. . .5.4 30 (<60) <480 —3. . . +4 <t > 0.8 

ZF 5,6 2 70 59 430 5.2. . .6.0 10 (<40) <400 —2. . .+6 <1 >1 

ZF 6,2 2 64 54 430 5.8. . .6.6 4.8 (<10) <200 —1.. . +7 <1 >2 

ZF 6,8 2 58 49 430 6.4...7.2 4.5 (<8) <160 +2. . . +7 <1 >3 

ZF 7,5 2 53 44 430 7.0. . .7.9 4 (<7) <50 +3. . . +7 <t >5 

ZF 8,2 2 47 40 430 7.7. . .8.7 4.5 (<7) <50 +4. . . +7 <1 >6 

ZF 9,1 2 43 36 430 8.5. . .9.6 4.8 (<10) <50 +5. . . t8 <1 >7 

ZF 10 2 40 33 430 9.4. . .10.6 5.2 (<75) <70 +5. . . t8 <1 >7.6 

ZF 11 2 36 30 630 10.4. . .11.6 6 (<20) <70 +5...+9 <t >8.5 

ZF 12 2 32 2$ 430 11.4. . .12.7 7 (<20) <90 +6... +9 <1 >9 

ZF 13 2 29 25 430 12.4. ..14.1 9 (<25) <110 +7.. . t9 <1 >10 



ZF 15 

ZF 16 

ZF 18 

ZF 20 

2
2 

2 

2 

27 

24 

21 

20 

23 

20 

78 

17 

430 

430 

430 

430 

13.8. . .15.6 

15.3. . .17.1 

16.8. . .19.1 

18.8. . .21.2 

it (<30) 

13 (<40) 

18 (<80) 

20 (<60) 

<110 

<170 

<170 

<220 

+7. . .+9 

+8. . .+9.8 

+8. . .+9,5 

+8. . .+10 

.c1 

<i 

<1 

ci 

>11 

>12 

>14 

>16 

ZF 22 2 18 16 430 20.8. . .23.3 25 (<68) <220 +8. . .+10 <1 >17 

ZF 24 2 16 13 430 22.8. . .25.6 28 (<80) <220 +B. . .+10 <1 >18 

ZF 27 2 14 12 430 25.1. ..28.9 30 (<80) <250 -h8. . .+10 <1 >20 

ZF 30 2 13 10 430 28.0. . .32.0 35 (<80) <250 +8. . .+10 <1 >22.5 

Zf 33 2 12 9 430 31.0. . .35.0 40 (<80) <250 +B. . .+10 <i >25 

ZG 2,7 2 160 135 430 2.4. . .3.1 75 (<83) <600 —9. ..-4 <i 

ZG 3,3 2 130 109 430 2.9. . .3.7 80 (<90) <500 ~. ..-3 <i 

ZG 3,9 2 110 92 430 3.5. ..4.3 80 (<90) <500 —7. . . 1 <1 

ZG 4,7 2 90 76 430 4.1. . .5.2 70 (<78) <500 —6. .. +2 <1 

ZG 5,6 2 70 59 430 5.0. , .6.3 10 (<40) <400 —2... +b <1 > 1 

ZG 6,8 2 58 49 430 6.1 . . .7.8 4.5 (<8) <150 +2.. .+7 <1 >3 

ZG 8,2 2 47 40 430 7.3. . .9.2 4.5 (<7) <50 +k.. .+7 <1 >6 

ZG 10 2 40 33 430 8.8. . .11.0 5.2 (<18) <70 +5.. .+8 <i >7.5 

ZG 12 2 32 28 430 10.7. . .13.4 7 (QO) <90 +b.. .+9 <i >9 

ZG 15 2 27 23 430 13.0. . .16.5 it (<30) <710 +7. . .+9 c1 >11 

ZG 18 2 21 18 430 16.0. ..20.0 18 (<50) <170 +8. . . +9.5 <1 >14 

ZG 22 2 18 16 430 14.6. ..24.4 25 (<55) <220 +8. . .+10 <1 >17 

ZG 27 2 14 12 430 24.1. ..30.0 30 (<80) <260 +8. ..+10 c1 >20 

ZG 33 2 12 9 430 29.6. ..36.5 40 (<80) <260 +8. . .+10 <t >25 

' Valid provided that connection leads are kepi al fhe specified ambient 1<mperature al a distance o(8 mm from the case. 
~ ' Tamb = 15 °C 

'T„ob=45 °C 
w ' Pao, -500 mW al T,mb=25 °C 



Silicon large power Z-diodes 
Stabilized voltages of types ZF and ZX correspond to the international series E12 with a tolerance of +10 
as well as E14 with a tolerance of :- 5";,, respectively. 

MAXIMUM RATINGS TYPICAL CHARACTERISTICS (T, =Z5 "C) 

tYPe Iz'~° Iz'• 0 P,a'~' T Uz °uz Iz Un 
o mA mA W ^~ 

r y and a' and 70_aleC at mA afla~l A M 

ZL 5.9 4 2100 280 1.3 150 3.5...4.3 3.8 (<7) —7... +2 100 

ZL 4,7 4 1500 210 1.3 150 4.1...5.2 3.8 (<7) —7. . . +4 100 

ZL 5.6 4 1350 180 1.3 150 5.0...6.2 1 (<2) —3... +5 100 >1.5 

ZL 6,8 4 1150 150 1.3 150 6.0. . .7.5 1 (<2) 0...+7 100 >2 

ZL 8,1 4 980 130 1.3 150 7.3. . .9.2 1 (<2) {-3. . . +8 100 >3.5 

ZL 10 4 800 105 1.3 150 8.8. . .11.0 2 (<4) +5.. . +9 50 >5 

ZL 12 4 620 % 1.3 150 10.7. . .13.4 4 (<7) +5.. .+10 50 >7 

ZL 15 4 500 71 1.3 150 13.0. . .16.5 5 (<70) +5.. .+10 50 >70 

ZL 18 6 430 60 1.3 150 16.0. ..20.0 6 (<15) +6... 111 25 >10 

ZL 22 4 375 50 1.3 150 19.6.. .24.4 6 (<75) i-6.. .+11 25 >12 

ZL 17 4 320 40 1.3 150 24.1 . . .30.0 7 (<75) -I-6. . . -Fit 25 >14 

ZL 33 4 260 33 1.3 150 29.6. . .36.5 8 (<15) +6. . .+11 25 >t7 

ZX 3,9 4 2100 280 1.3 150 3.7.. .4.1 5.8 (<7) —7. . . +2 100 

ZX 6,3 4 1750 240 1.3 150 4.0.. .4.6 3.B (<7) —7....+3 100 

ZX 6,7 4 1500 210 1.3 150 4.4...5.0 3.B (<7) —7... }b 100 

ZX 5,1 6 1430 190 1.3 150 4.8.. .5.4 2 (<5) —6... +5 100 

ZX 5,6 4 1350 180 1.3 150 5.2. . .6.0 1 (<2) —3.. . +5 100 >7.5 

ZX 6,1 4 1250 160 1.3 150 5.8. . .6.6 1 (-t2) —1 . . . +6 100 >7.5 



ZX 6,8 4 1150 150 - 1.3 150 6.4. ..7.2 1 (<2) 0...+7 100 >2 

ZX 7,5 4 1060 140 1.3 150 7.0. ..7.9 1 (<2) 0.. .+7 100 >2 

ZX 8,2 4 980 130 1.3 150 7.7. ..8.7 1 (<2) +3... +8 100 >3.5 

ZX 9,1 4 890 117 1.3 150 8.5...9.6 2 (<4) +3.. . +8 50 >3.5 

ZX 10 4 800 105 1.3 150 9.4. ..10.6 2 (<4) +5... . +9 50 >5 

ZX 11 4 710 95 1.3 150 10.4. ..11.6 4 (<7) +5.. .+10 50 >5 

ZX 12 4 620 86 1.3 150 11.4. ..12.7 4 (<7) +5... +10 50 >7 

ZX 13 4 560 78 1.3 150 12.4...16.1 5 (<70) +5.. . +10 50 >7 

ZX 15 4 500 71 1.3 150 13.8...15.8 5 (<10) +5... +10 50 >10 

ZX 16 4 465 65 1.3 150 15.3. ..17.1 6 (<15) +6... +11 25 >10 

ZX 18 4 430 60 1.3 150 16.8. ..19.1 6 (<15) +b...+11 25 >70 

ZX 20 4 400 55 1.3 150 18.8. ..21.2 6 (<15) +6...+11 25 >10 

ZX 22 4 375 50 1.3 150 20.8.. .23.3 6 (<15) +6...+11 25 >i2 

ZX 24 4 345 45 1.3 150 22.8...25.6 7 (<15) +6...+it 25 >12 

ZX 27 4 320 40 1.3 150 25.1...28.9 7 (<15) +6...+11 25 >i4 

ZX 30 4 290 36 1.3 150 28.0.. .32.0 8 (<15) +b... +11 25 >14 

ZX 33 4 260 33 1.3 150 31.0.. .35.0 8 (<15) +6... +11 25 >17 

r„•,—u °c 
• The diode should he mounkd on 1 mm AI. healsink o(12.5 z 12.5 cm•. 

< • Wilhoul heafsink 
~, • Pw =10.5 W in case Ih< diode is rtwun/ed on 2 mm AI. heasink of 12.5 z 12.5 cm•. 



a Q~c~oQo~r~ 
silicon rectifiers 

fYpe _ 

o 

~echnigae 

MAXIMUM RATINGS (T,,,,y=25 °C) TYPICAL CHARACTERISTICS (Ti=25 °C) 

(Uasm) 
V 

Uawm 
V 

Ipnv 
A 

Ipam 
A 

Ipsm 
A 

Ti 
°C 

Ue at Ie 
mi x' A 

ola max. 
f Uaam 

(at UaAwm) 
M 

BY 133 5 1300 850 1 10 50 150 1.3 2 5 
BY 134 5 diffusion 600 400 1 10 50 150 1.3 2 5 
BY 135 5 150 100 1 10 50 150 1.3 2 5 

BYX 42~100T 6 (120) 100 10s 40 80 155 1.1 10 (60) 
BYX 42)200T b diffusion (240) 200 tOr 40 80 155 1.1 10 (60) 
BYX 42~300T 6 (360) 300 tOr 40 80 155 1.1 10 (60) 
BYX 42~400T 6 (480) 400 10' 40 80 155 1.1 10 (60) 

Applied in hat( wave clife c cans in case R,ai =30 °yW ' not ceeded. 
Applied up Io T,,,,n=85'C in case the recli(er is mounted an 2 mm AI. healsink 
of 12.5 x 12.5 cmv. 

L .. 



silicon ihyrisTors 

IYP~ _ 

o 

.Iruaure 

MAXIMUM RATINGS (T,me=t5,°C) TYPICAL CHARACTERISTICS (T~=25 °C) 

Uowm 
V 

Uanm 
V 

ItAy 
A 

ITsrn 
A 

Iq 
mA 

ly 
µf 

ITT ar Un 
mA V 

Ucr ar Un 
V V 

T0,8N/SOT 7 50 50 1 15 17 40 10 6 3 6 

TO,BN/1007 7 100 100 1 15 17 40 10 6 3 6 

T0.8N/2007 7 pnpn 200 200 1 15 17 40 10 6 3 6 

T0,8N/3007 7 300 300 1 15 17 40 10 6 3 6 

TO.BN/4007 7 400 400 1 15 17 40 10 6 3 6 

T3N/SOT 8 50 50 3' 40 20 40 15 6 3 6 

T3N/1007 8 100 100 3~ 40 20 40 15 6 3 6 

T3N/2007 8 pnpn 200 200 Y 40 20 40 15 6 3 6 

T3N/3007 8 300 300 3r 60 20 40 15 6 3 6 

T3N/4007 8 400 400 Y 40 20 40 15 6 3 6 

T15N/SOT 9 50 50 15i 120 50 40 40 10 3 10 

T15NJ100T 9 100 100 15i 120 50 40 40 10 3 10 

T15N/2007 9 pnpn 200 200 15i 120 50 40 40 10 3 10 

T15N/3007 9 300 300 15~ 120 50 40 40 10 3 TO 

T15N/4007 9 600 400 15' 120 50 40 40 10 3 10 

~ With adequate cooling 



~~~ ~~~ ~~U~~Q~~D ~o ~~Co~~ 
Type TA 72702 operational amplifier 

The TA 72702 circuit is a wideband differential amplifier using planar technique on 
silicon substrate. If is designed for operational amplifier in analog circuits as well as for feedback 
amplification in precision instrument techniques and electronics up to 30 MHz. Provisions are 
incorporated within the circuit whereby external components may be used to compensate the 
amplifier for stable operation under various feedback or load conditions. The circuit is available 
in dual-in•line plastic package with 14 leads (outline 24). 

Maximum ratings 
Supply voltage Ucc. i4 V 
Supply voltage Ucc
DiRerential input voltage 
Input voltage 
Power dissipation 
Ambient temperature 

7 V 
5 V 
~... +1.5 V 
300 mW 
0...70 °C 

Typical characteristics 
Input ofhet voltage 5 (~10) mV 
Inpuf offset current 0.5 (55) µA 
Input bias current 4 (515) µA 
Input resistance 25 (26) kf1 
Temperature coefficient of input ofhet voltage S µVS°C 
Input voltage range 

— positive swing (+U,) 1 (20.5) V 
— negative swing (—U,) —5 ((<~) V 

Common-mode rejection ratio 80 (265) dB 
Large-signal differential voltage amplification 2.600 (21.000) 
Maximum peak-to-peak output voltage swing (Uo) 10.6 (210) V 
Output resistance 200 (<600) 4 
Power diulpation 90 (<125) mW 

NC Ucc. MC Uo (.4G lE40 AC 
~1  13 ^1  ~1  ID ~ e 

1 2 3 4 5 6 7 
AC NC GHQ (-w f•HI~ Ucc_NC 

~l 

G'D 

f•>µ 

V•18 
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R 
A 
w 
w 

A 

~in~0~ oc~~aa~~ D ~o~c~o~~ 
Type TAA 550 voltage stabilizer 

The TAA SSO circuit is on integrated voltage stabilizer with low Temperature coefficient and low 
differential input resistance, using planar technique on silicon substrate. It is primarily intended 
to provide a supply voltage which is independent of variations in mains supply or temperature, 
for variable tapaatance diodes in radio and television tuners or it can be used as a reference 
element for general purposes. The circuit is incorporated incase TO-18 (outline 23) and available 
according to its stabilized voltage U,z in groups A, B or C as follows: 

U„=30.. .32 V —TAA SSOA; 
U„=32.. .36 V —TAA SSOB; 
U„=34.. .36 V —TAA SSOC. 

Maximum ratings 

Operating current (at T,,,,-70 `C) 15 mA 
Operating temperature —20. . . X150 °C 
Storage temperature —20. . .+150 °C 

Thermal resistance 

junction to case 
junction to ambient 

150 °C/W 
500 °C/W 

Typical characteristic at T,me=25 °C 

Recommended operating current (I,) 5 (Z2) mA 
Stabilized voltage at operating current o(5 mA 00...94 V 
Differential infernal resistance 10 (52S) S2 
Temperature coefficient of the stabilized voltage —3.1... +1.55 mV/°C 

Recommended circuit 

Ucc ~ U„ 

C: to be connected if decoupling for low frequency 
noise is necessary. In practice values up to 10 pf are 
used. 

V•19 



~oao~~ oro~aQ~~~ ~~r~~~o~~ 
Series TL 7400...7472 consist of standard digital integrated Circuits using monolithic }echniques 
and operating in TTL (Transistor-transistor-logic) circuit system incorporated indual-in-line plas-
tic packages with 14 leads (outline 24). 

Maximum ratings Typical characteristics 
Supply voltage max. 7 V 
Input voltage max. 5.5 V 
Operating temperature 0. . . +70 "C 
Storage temperature —65. .. }150 `C 

Type Application (functions) 
TL 7400 Quad 2-input NAND gates 
TL 7402 Quad 2-input NOR gates 
TL 7406 Hex inverter buffers/drivers 
TL 7410 Triple 3-input NAND gates 
TL 7440 Dual 4-input NAND buffers 
TL 7460 Dual 4-input expander 
TL 7472 1-K-master-slave flip-flops 

Supply voltage 4.75...5.25 V 
Propagation delay time 
each gate 13 ns 
at Flip-Flop 30 ns 

Power dissipation 
each gate 10 mW 
at flip-flop 60 mW 

D.C. noise susceptibility 1 V 

U~, 8 A Y 
14 13 12 11 10 9 8 

~, 
14 13 12 11 10 9 6 

Ucc. 
^1  ^t  r1~2 ^1 9 6 

n

1

I

0 

vi 
V 

) _ _ 

"},~6 

] 

~ 
v 1 

2~~1""}
~ 

 3,~~0G~I15 7 
GND 

TL 7400 

t~ 7 
Y A B GND 

TL 7402 

1 2 3 4 6 6 7 
GNO 

TL 7406 

(.(~, C R A V 
^1  13 1r2 11 10 9 8 

Ucc. D C B A y 
^1  73 12 ^1  10 9 B 

Ucc. D X X 
14 ~3 1r2 11 10 9 8 

~  ~ f ~ ~~~ ~ 
1 2 3 4 5 6 7 

GND 

TL 7410 

1 2 3 4 5 6 7 
GND 

TL 7440 

1 2 3 4 5 6 7 
A 8 C GND 

TL 7460 

(/~,PR CK Ks Kt K~ D 
1< 13 12 11 10 9 6 

~~ 
_ ~~ _ 

1 2 3 4 5 6 7 
CR J~ Jt Js Q GND 

TL 7472 
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n 
OUTLINES 

w 
w 
1 

Type DO-7 

~~ AA 112 M137 
AA 113 M139 

].) 
K 

•28 

M 116 AAZ 10 m„ 3̀ ~i,,,;, 3. ~•~ 
AA 117 OA 1154Q 
AA 118 OA 1161 
AA 119 OA 1180 ~ Nor 
AA 132 OA 1182 
AA 135 OA 1182D 
AA 136 

ro be soldered 

D0-35 
Type Marking on The cathode side ,,,~ 

BA 243 green 
BA 244 violet 

u •ts 
K 

BAY 41 black ' 
BAY 42 white '"°"• 
BAY 43 yellow 
BAY 93 blue * 
ZF 2,7...ZF 33 
ZG 2,7...ZG 33 
1 N 4148 (1 N 914) 
1N 4149 (1N 916) 
1N 4151 (BAY 95) white-green 
1N 4154 (BAY 94) white-yellow 
1 N 4646 (1 N 914A) 
1 N d447 (1 N 976A) 
1 N 4448 (1 N 9148) 
1 N 4469 (i N 9168) 

s z,

Not ro be soldered 

500.32 
K 

Type Marking on the cathode side 

ww
~ •■•~~~r~]M! e~~, ~, 

.- Q~ ~ ~. S g 
BB 105A dot ~~ dwhite 
BB 1058 red dot 
B8105G green dot ~~ 

~ 

t7A 

~~ 
~ s per 

Type ra ,..•x 

ZL 3,9...ZL 33 
K 

= n'~~ 1
WS! ZX 3.9...ZX 33 

er.sax Mt 
D ~•n 
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1 
DO-13 

TYPe ,,,.. xs 
gy 133 ns mrx. •s 
BY 136 x 
BY 135 br.°oss 

Type waz 

I~ BYX 42/1007 , ~1 i ~ Ip t. BYX 42/2007 
BYX 62/3007 n 
BYX k2/400T 

` _~~_ 

m~, °zz 
~ K 

TYPe °..ii ~ 
~ ~ °~~ TO,BN/~T 

TO.BN/1007 
T0.8N/2007 
T0.8N/3007 ~s 
T0,8N/4007 m+.as ~mzz 

TYPe 

/ 

T3N/200T 
T3N/300T 

~,~..sa 

/ ̀ 

~~ 

a 

~ 

; •%s K ~,oaz 

~ 

° s 
~""~ 

T3N/600T m.+ 

~ 

TYPe 

T15N/1007 ~ 

f- 

u~ 

~... ~ m..°gas ~ ° 
_ 

~'t ~~ O A j j 
T15N/2007 z~'~;~~~Yw'~ 
T15N/3007 
T15N/4007 

~ 
~.°xz 

~ m~~ns "11O 
ys

E 

m... zo 
~°m 

ry~ TO.1 

At 25 ~ ~qy _ 
AC 125(z) ~ id
AC 125f(z) .A` 
AC 125K(z) a ` 
AC 125U(z) c ~ ~ zs ~—, 
AC 126 U 

~ 
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n 

1~ 

1 

TO-1 
Type `g '~@y 
AC 126 

~/ / Eg ~;a 

AC 176 a ~~s:o 
~ 

~`~ 
~ AC 187 C ~~ 

AC,88 ~.~3 99 
TO-i+ hea7 

TYPe E e 
conducflny 
"vwv 

block 
"""°°s 

AC 128K ~~~ e~~p-~ _~ 
AC 176K ~~ ,̀i lIk--- - 1
AC 187K ~ ~ 
AC 188K ~I 

m..~st 
mn~ ! 
mna 

~~ 

TO-72 
Type Ve 

AF 106 `~ 
AF 139 ca+e .r ~~ 

p~ 
E. 

AF 239 ~ ~ ---
AF 2395 

TO-72 

Type 

AF 100 " - 
< C 

~ 

~ ~~ tlp~ 
F~ AF 201 ~~ 

E B 

~ ~ 

~ 

= 

rM b 
/' 

~ /;f.

~ SOT-9 
as 

Type

AD 161 -- 
AD 162 

, 

~~ 

€ ~[.\ 

~~ 

AS ~ ~~ 

Type as TO-3 

AS2 75 I 7~ f 1
ASZ 16 

€ ~O 

ASZ 77 = 
ASZ 18 ~ 
ASZ 1015 

i 

I~ 

- 
a 

- f; g

ASZ 1076 
ASZ 1017 
ASZ 1078 ~ 
OC 26 ~ c.. w 

~~ 

V•23 



1 
TO-18 

Type 

BC 107 2N 2221 2N 2907 "~ ~~\ J 
BC 108 2N 2221A 2N 2907A ` ~~1
BC 109 2N 2222 

,., 

m 
.~ 

~~ 
[~ ~ 

~~ 

BC 177 2N 2222A 
~̀ f

BC 178 2N 2368 (BSX 19) e e 

~ 
■ 
~~ 

BC 179 2N 2369 (BSX 20) 
BCY 58 2N 2369A 
BCY 59 2N 2894 
BCY 78 2N 2906 
BCY 79 2N 2906A 

~~ 

Type TO-92 

BC 237 ~B ~~ E~ 
BC 238 
BC 239 c 
BC 387 t35 

~ .e~~ 
' 

Bc 3os —+~— ~4a3 s 
BC 309 • Nof fo be soldettd ~~ 

TO-72 
Type ~ 

BF 167 case "~~`~ 
BF 173 L~ 

~- ~: 

_ _ +~;' 
BF 184 c ~ri 
BF 185 e e ~ 

~ ~~_~ 

9~ 
TOd9 

Type ~, 

BF 177 2N 2904 ~/ " 
BF 178 2N 2904A ~ 

g
Ee 

BF 179A 2N 2905 ~~ } I 
e~f~ BF 1798 2N 2905A ~`~+j ~ 

BF 1790 ~~ 
2N 2218 c e~ 

111
_ 

~ ,,,;, ¢5 
2N 2218A 
2N 2219 
2N 2219A ~~ 

TO-S 
cs• 

Type ~/ 

BFY 33 ./~ 

'$ 
s 

~a 
BFY 34 ~i~ \F~ 
BFY 46 E ~` /ff~~ 

~~~ 
a 

2N 1613 c e 2N 1711 ~ mn fa 

~~ 
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n 
A 
n 

Type 

Bf 224 
BF 225 

~(~ 

TO-08 

Type 

TAA 550 

~~ 

TO.116 

Type 

TA 72702 
Tl 7400 
TL 7402 
Tl 7406 
TL 7610 
TL 7440 
TL 7460 
Tl 7i72 

~~ 

TUNGSRAM 
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ACCESSORIES 

dnlynation accesory ror hoes 

HL-M613/A heat sink 

AC 125 AC 128 
AC 125(z) AC 128(z) 
AC 12SF(z) AC 176 
AC 125K(z) AC 187 
AC 125U(z) AC 188 
AC 126 

CL-M024/C Insulating washer 

ASZ 15 ASZ 1015 OC 26 
ASZ 16 AS21016 
ASZ 17 ASZ 1017 
ASZ 18 ASZ 1018 

CL-M031/A insulating washer 
AD 161 
AD 162 

VA-M168/B Insulating bush 

AD 161 ASZ 17 ASZ 1017 
AD 162 ASZ 18 ASZ 1018 
ASZ 15 ASZ 1015 OC 26 
ASZ 16 ASZ 1016 

n 
es ~rzs 

- 

r~ 

~ ~ 
T 

H L-M6131A 

_~.\ 
E 

~ DLO 

`~~~ 
~+

s.. _ 

~~ 

6

_ 

CL-M024/C 

f 

CL-M031/A VA-M168/B 
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REPLACEMENT GUIDE 

The following Iisf Includes the TUNGSRAM equivalenh to other makes. The comparisons are carried out on 
}he basis of their typical applications. Certain minor differences may occur in the charaderistia or construc-
tions of the compared types. In such cases it is necessary to examine the conditions of application at all times 
on the basis of the de}alled catalogue data. 

1 

1 
w 

w 

Transistors 

hpe to be 
replaced 

TUNGSRAM- 
type 

ype to be 
replaced 

TUNGSRAM- 
hpe 

type to be 
replaced 

TUNGSRAM-
hce 

AC 107 AC 125F(z) AC 180K AC 128K AF 106A AF 106 
AC 116 AC 128K AC 180KL AC 128K AF 121 AF 200 
AC 117 AC 128K AC 181 AC 176 AF 201 

AC 188K AC 181 K AC 176K AF 178 AF 106 
AC 121 AC 125 AC 1B1 KL AC 176K AF 181 AF 200 
AC 122 AC 125 AC 182 AC 125 AF 201 

AC 126 AC 126 AF 185 AF 200 
AC 122/30 AC 125(z) AC 184 AC 128 AF 201 
AC 123 AC 128K AC 185 AC 176 AF 251 AF 2395 
AC 124 AC 128K AC 186 AC 176 AF 252 AF 239 
AC 127 AC 176 AC 187 AF 253 AF 139 
AC 130 AC 176 AC 191 AC 125 AF 256 AF 106 
AC 131 AC 125 AC 126 AF 257 AF106 
AC 132 AC 125 AC 192 AC 125 AF 264 AF 106 
AC 134 AC 126 AC 126 AFY 72 AF 1015 
AC 135 AC 125 AC 194 AC 176 AFY 41 AF 239 
AC 136 AC 128 ACY 16 AC 128(z) AFZ 12 AF 106 
AC 137 AC 126 ACY 23 AC 125(z) ASY 12 AC 128(z) 
AC 138 AC 128 ACY 24 AC 125U(z) A5Y 14 AC 125U(z) 
AC 139 AC 128 ACY 32 AC 125F(z) ASY 26 BCY 78 
AC 741 AC 176 ACY 33 AC 128(2) ASY 27 BCY 78 
AC 141 B AC 176 ACY 38 AC 125F(z) ASY 31 BCY 78 
AC 147 K AC 176K AD 105 ASZ 1015 ASY 32 BCY 78 
AC 142 AC 128 AD 130 ASZ 1017 ASY 48 AC 125U(z) 
AC 142K AC 128K AD 131 ASZ 1016 A5Y 70 AC 125K(z) 
AC 150 AC 125 AD 132 ASZ 1015 ASY 76 AC 125K(z) 

AC 126 AD 138 ASZ 16 AS7 77 AC 125U(z) 
AC 751 AC 125 AD 138,150 ASZ 15 ASY 80 AC 125K(z) 
AC 151 r AC 125F(z) AD 139 AD 162 AS7 81 AC 125U(z) 
AC 152 AC 125 AD 1<2 ASZ 1018 AS7 90 AC 125K(z) 
AC 153 AC 128 AD 143 ASZ 16 AS7 91 AC 125(z) 
AC i53K AC 128K AD 145 ASZ 16 ASZ 11 BCY 78 
AC 160 AC 125F(z) AD 14B AD 162 ASZ 12 BCY 78 
AC 161 AC 125F(z) AD 149 ASZ 1017 AUY 18 ASZ 16 
AC 162 AC 125 AD 150 ASZ 1017 AUY 19 ASZ 16 
AC 163 AC 126 AD 152 AD 162 AUY 20 ASZ 18 
AC 170 AC 125 AD 153 ASZ 1017 AUY 21 ASZ 16 
AC 171 AC 126 AD 162 AUY 21A ASZ 17 
AG 172 AC 776 AD 163 ASZ 15 AUY 22 ASZ 15 
AG 773 AC 125 AD 164 AD 162 AUY 22A ASZ 15 
AC 174 AC 125 AD 165 AD i61 AUY 28 ASZ 75 
AC 175 AC 176K AD 169 AD 162 AUY 30 ASZ 75 

AC 187K AD 262 ASZ 1017 AUY 31 ASZ 16 
AC 178 AC 128K AD 263 ASZ 1017 AUY 32 ASZ 15 
AC 179 AC 176K ADY 27 ASZ 17 AUY 33 ASZ 16 

AC 187K ADY 28 ASZ 15 AUY 34 ASZ 15 
AC 180 AC 128 AF 102 AF 106 AUY 37 ASZ 78 
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u 
type to be 
replaced 

7UNGSRAM- 
type 

type to be 
rcD~aced 

TUNGSRAM• 
type 

type fo be 
replaced 

TUNGSRAM-
ype 

BC 113 BC 238 BC 331 BC 237 BF 186 BF 178 
BC 2388 BC 332 BC 238 BF 189 BF 184 

BC 116 BC 239 BC 337 BC 237 BF 194 BF 184 
BC 115 BC 237A BC 338 BC 238 BF 195 BF 185 
BC 116 BC 308 BC 382 BC 237 BF 196 BF 167 
BC 116A BC 308A BC 383 BC 238 BF 197 BF 173 
BC 11 B BC 238 BC 384 BC 239 BF 198 BF 167 
BC 125 BC 237 BC 413 BC 239 BF 199 BF 173 
BC 129 BC 107 BC 414 BC 239 BF 223 BF 173 
BC 130 BC 108 BC 415 BC 308 BF 232 BF 173 
BC 131 BC 109 BC 309 BF 233 BF 184 
BC 135 BC 107 BC 416 BC 309 Bf 234 BF :184 
BC 147 BC 237 BC 477 BC 177 BF 235 BF 185 
BC 148 BC 238 BC 478 BC 178 BF 240 BF 167 
BC 149 BC 239 BC k79 BC 179 BF 241 BF 185 
BC 153 BC 308 BC 512 BC 307 BF 251 BF 167 
BC 156 BC 309 BC'S13 BC 308 BF 254 BF 184 
BC 157 BC 307 BC 514 BC 309 BF 255 BF 185 
BC 158 BC 308 BC 582 BC 237 BF 257 BF 178 
BC 159 BC 309 BC 583 BC 238 BF 258 BF 1790 
BC 167 BC 237 BC 584 BC 239 BF 261 BF 167 
BC 168 BC 238 BCW 90A 2N 2221 BF 271 BF 173 
BC 169 BC 239 BCW 90B 2N 2222 BF 2B8 BF 167 
BC 170 BC 238 BCW 91A 2N 2221A BF 310 BF 173 
BC 171 BC 237 BCW 91 B 2N 2222A BF 336 BF 178 
BC 172 BC 238 BCW 92A 2N 2906 BF 337 BF 1790 
BG 173 BC 239 BCW 92B 2N 2907 BFR 18 2N 2221 
BC 204 BC 307 BCW 93A 2N 2906A BFR 19 2N 2218 
BC 205 BC 308 BCW 938 2N 2907A BFR 20 2N 2219 
BC 206 BC 309 BCY 33 BCY 78 BFR 21 2N 2218A 
BC 207 BC 237 BCY 34 BCY 78 BFX 74 2N 2904 
BC 208 BC 238 BCY 50 BCY 58 BFX 74A 2N 2904A 
BC 209 BC 239 BCY 51 BCY 58 BFY 19 BCY 58 
BC 230 BC 239 BCY 56 BCY 59 BFY 37 BCY 58 
BC 250 BC 308 BCY 57 BCY 58 BFY 39 BCY 59 
BC 251 BC 307 BCY 66 BCY 59 BFY 56 2N 2218 
BC 252 BC 308 BCY 69 BCY 58 BFY 56A 2N 2218A 
BC 253 BC 309 BF 114 BF 177 BFY 67 BFY 34 
BC 255 BC 309 BF 115 BF 184 2N 1613 
BC 256 BC 307 BF 117 BF 177 BFY 68 BFY 46 
BC 257 BC 307 BF 123 BF 173 2N 1711 
BC 258 BC 308 BF 127 BF 167 BFY 76 BCY 59 
BC 259 BC 309 BF 137 BF 178 BSW 19 BCY 78 
BC 260 BC 178 BF 140 BF 178 BCY 79 
BC 261 BC 177 BF 153 BF 184 BSW 21 BCY 78 
BC 262 BC 178 BF 154 BF 167 BSW 21A 2N 2907 
BC 263 BC 179 BF 157 BF 179 BSW 22 BCY 78 
BC 267 BC 107 BF 158 BF 173 BSW 22A 2N 2907 
BC 268 BC 108 BF 159 BF 173 BSW 42 BCY 58 
BC 269 BC 109 BF 160 BF 784 BSW 42A BCY 59 
BC 270 BC 108 BF 163 BF 167 BSW 43 BCY SB 
BC 271 BC tOBA BF 164 BF 167 BSW 43A 2N 2222A 
BC 291 BCY 79 BF 165 BF 185 BSW 44 BCY 78 
BC 292 BCY 79 BF 174 BF 179 BSW 44A BCY 79 
BC 327 BC 307 Bf 175 BF 167 BSW 45 BCY 78 
BC 328 BC 30B BF 176 BF 173 BSW 45A BCY 79 
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1 

+..~ 

1 

1 

type to be 
replaced 

TUNGSMM- 
type 

type to be 
replaced 

TUNGSMM- 
type 

type to be 
replaced 

TUNGSRAM-
type 

BSW 58 2N 2368 OC 71 AC 125 2N 930 BCY 59 
BSW 59 2N 2369 OC 72 AC 125 2N 1273 AC 125(z) 
BSW 72 2N 2906 OC 74 AC 128 2N 1274 AC 125(z) 
BSW 73 2N 2907 OC 75 AC 125 2N 1371 AC 125K(z) 
BSW 74 2N 2906A OC 76 AC 125K(z) 2N 1372 AC 126K(z) 
BSW 75 2N 2907A OC 77 AC 125U(z) 2N 1373 AC 126(z) 
BSW 82 2N 2221 OC 79 AC 728 2N 1374 AC 125K(z) 
BSW 83 2N 2222 OC 83 AC 128 2N 1375 AC 125(z) 
BSW 84 2N 2221A OC 200 BC 778 2N 1376 AC 125K(z) 
BSW 85 2N 2222A OC 201 BC 178 2N 1377 AC 125(z) 
BSX 74 2N 2368 OC 303 AC 125 2N 1924 AC 125U(z) 
BSX 20 2N 2369 OC 304 AG125 2N 1925 AC 125U(z) 
BSX 24 BCY 58 OC 305 AC 126 2N 1926 AC 12SU(z) 
BSX 51 BCY 58 OC 306 AC 125F(z) 2N 2411 BC 178A 
BSX 51A BCY 59 OC 307 AC 125K(z) 2N 2412 BC 178A 
BSX 52 BCY 58 OC 308 AC 125K(z) 2N 2586 BC 107A 
BSX 52A BCY 59 OC 309 AC 125U(z) 2N 2604 BCY 79 
BSX 66 BCY 58 OC 469 BCY 78 2N 2605 BCY 79 
BSX 67 BCY 58 OC 470 BCY 78 2N 2694 BC 108A 
BSX 72 2N 2218 OC 602 AC 125 2N 2712 BC 238A 
BSX 75 2N 2221 OC 603 AC 125 2N 2944 BCY 78 
BSY 11 BCY 59 OC 604 AC 125 2N 2945 BCY 78 
BSY 4k BFY 34 SFT 223 AC 125(2) 2N 2946 BCY 79 

2N 1613 SFT 228 BCY 78 2N 3397 BCY 58 
BSY 45 BFY 34 SFT 229 BCY 78 2N 3392 BCY 58 

2N 1613 SFT 243 AC 125U(z) 2N 3393 BCY 58 
BSY 53 BFY 34 SFT 253 AC 128(z) 2N 3394 BCY 58 

2N 1613 SFT 288 BCY 78 2N 3395 BCY 58 
BSY 6k BFY 46 SFT 321 AC 125 2N 3396 BCY 58 

2N 1711 SFT 322 AC 125 2N 3397 BCY 58 
BSY 71 BFY 46 SFT 323 AC 125 2N 3398 BCY 58 

2N 1711 SFT 335 AC 725 2N 3403 BCY 58 
BSY 72 BCY 58 SFT 351 AC 125 2N 3414 BCY 58 
BSY 73 BCY 58 SFT 352 AC 125 2N 3415 BCY 58 
BSY 74 BCY 58 SFT 353 AC 126 2N 3416 BCY 59 
BSY 76 BCY 59 TI 3021 ASZ 15 2N 3417 BCY 59 
BSY 76 BCY 59 TI 3027 ASZ 1016 2N 3672 BC7 79 
BSY 80 BCY 58 TI 3028 ASZ 1015 2N 3702 BC 308 
BSY 95A BCY 58 TI 3031 ASZ 15 2N 3703 BC 307 
CTP 1111 ASZ 1075 TIS 37 BC 308 2N 3704 BC 237 

ASZ 1078 TIS 38 BC 308 2N 3705 BC 237 
OC 16 ASZ 1017 TF 78/30 AD 162 2N 3706 BC 238 
OC 22 ASZ 1017 2N 257 ASZ 1016 2N 3707 BC 237A 
OC 23 ASZ 1017 ASZ 1017 2N 3708 BC.237A 
OC 24 ASZ 1017 2N 268 ASZ 1015 2N 3709 BC 237A 
OC 27 ASZ 1017 ASZ 1018 2N 3710 BC 237A 
OC 28 ASZ 1015 2N 404 BCY 78 2N 3711 BC 2378 
OC 29 ASZ 1016 2N 524 AC 128 2N 3855 BC 238A 
OC 30 AD 162 2N 525 AC 128 2N 3856 BC 2388 
OC 35 ASZ 1017 2N 526 AC 128 2N 3903 BC 237A 
OC 36 ASZ 1018 2N 527 AC 128 2N 3904 BC 237A 
OC 42 AC 125 2N 717 BCY 58 2N 3964 BC 7778 
OC 44 BC 178 2N 718 BCY 58 2N 4060 BC 308A 
OC 45 BC 178 2N 721 BCY 78 2N 4061 BC 308A 
OC 47 BCY 78 2N 722 BCY 78 2N 4062 BC 308B 
OC 70 AC 125 2N 929 BCY 59 2N 4286 BCY 58 
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type to be 
replaced 

TUNGSRAM- 
type 

type to be 
replaced 

TUNGSRAM- 
type 

Type to be 
replaced 

TUNGSRAM-
type 

2N 4289 BCY 79 2SB 44(9) AC 125(z) 2SB 426 ASZ 1017 
2N 4402 BC 307A 2SB k7(g) AC 125F(z) 2SB 439 AC 125 
2N 4403 BC 307A 258 54 AC 125 AC 126 
2N 4424 BCY 59 AC 126 258 459 AC 125 
2N 4951 2N 2221 2S8 54(9) AC 125(z) 2SB 460 AC 125 
2N 4952 2N 2221 258 55(9) AC 125U(z) 2SB 461 AC 128 
2N 4953 2N 2222 2SB 56 AC 125 2SB 463 AD 162 
2N 4954 2N 2222 2SB 66(H) AC 125(z) 2SB 471 ASZ 1016 
2N 5086 BC 307A 2S8 67(H) AC 125U(z) ASZ 1017 
2N 5087 BC 3078 2SB 67A(H) AC 125U(z) 2SB 472 ASZ 1015 
2N 5088 BC 2378 2S8 73(H) AC 125F(z) 2SB 496 AC 125 
2N 5089 BC 239 2SB 75 AC 125 2SC 70 BF 177 
2N 5172 BC 237A 2SB 75(H) AC 125(z) 2SC 754C BF 179 

2N 5209 BC 237A 2S8 75A(H) AC 125K(z) 2SC 281 BC tOBA 
2N 5210 BC 2378 2SB 77 AC 125 2SC 283 BC 107 
2N 5219 BC 2398 AC 126 2SC 368 BC 109 
2N 5223 BC 2398 256 77A AC 126 2SC 369 BC 109 
2N 5354 BC 237A 2SB 77(H) AC 125(z) 2SC 370 B.Y 59 

2N 5355 BC 237A 2SB 77A(H) AC 125K(z) 2SC 371 BF 184 

2N 5356 8C 2378 258 89(H) AC 125(z) 2SC 374 BC 238 
2N 5367 BCY 79 2SB 91(y) AC 125(z) 

2SC 454A BF 84 2N 5539 
2SA 

BC 178A 
BC 178 

2S8 122 ASZ 1015 
pSC 458 BC 107 12 ASZ 1018 
ySC 458LG gC 109 2SA 15 BC 178 258122(9) ASZ 18 
2SC 460 BF 184 2SA 16 

k9 
BC 178 2S8 123 ASZ 1016 

2SC 461 BF 185 2SA BC 178 ASZ 1017 
2SC 464 BF 173 2SA 50(9) 

2SA 52 
BCY 78 
BC 178 

2SB 149 ASZ 1016 
2SC 479(H) 2N 2218 

2SA 53 BC 178 
ASZ 1017 

125 2SC 482 BFY 33 
73 

2SB 156A AC 
2SC 500 BF 177 2SA BC 178 2SB 189 AC 128 
2SC 507 2N 2218 2SA 95(9) 

2SA 208(H) 
2N 2894 
BCY 78 

2S8 189(9) 
258 200 

AC 128(z) 
AC 128 2SC 512 BFY 46 

2SA 209(H) BCY 78 258 Z00(g) AC 128(z) 2N 7711 
2SA 210(H) 
2SA 217(H) 

BCY 78 
BCY 78 

258 201 
2S8 201(9) 

AC 128 
AC 128(z) 2SC 5548(H) BCY878 

BCY 79 2SA 229 AF 139 2SB 337 ASZ 1076 2SC 649 BC 108 2SA 230 AF 139 2SB 338(H) ASZ 16 2SC 650 BC 109 2SA 239 AF 106 ASZ 17 2SC 682 BF 167 2SA 240 AF 106 2SB 339(H) ASZ 16 2SC 689(H) 2N 2369 2SA 282(9) BCY 78 ASZ 17 2SC 708A(H) BFY 34 25A 283(9) BCY 78 2SB 340(H) ASZ 15 2N 1613 
2SA 284(9) BCY 78 2SB 340(H) ASZ 18 25C 732 BC 179 
25A 372 AF 200 258 341(H) ASZ 15 2SC 733 BC 108 

AF 201 ASZ 18 2SC 7338E BC 109 
2SA 400 BC 108 2SB 364 AC 126 2SC 733GR BC 1088 
25A 495 BC 178 2SB 367 AD 162 2SC 735 BC 107 
25A 499 BC 177 2SB 368 AD 162 BC 108 
2SA 500 BC 178 258 370 AC 125 BC 108A 
2SA 503 2N 2904 2SB 370A AC 125 2SC 856 BF 177 
2SA 548 BC 177 2SB 415 AC 128 BF 178 
2SA 567 BC 177 256 415(9) AC 128(z) 25C 907A(H) BCY 59 
2SB 25(9) ASZ 16 2SB 424 ASZ 1075 2SC 979 BC7 59 
2S8 26 ASZ 1017 ASZ 1018 25D 77 AC 776 
2S8 26(9) ASZ 16 298 425 ASZ 1016 25D 96 AC 176 
2SB 40(9) AC 125K(z) ASZ 1077 25D 170 AC 176 
2SB 44 AC 126 2S8 426 ASZ 1016 25D 170A AC 176 
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Diodes, Z-diodes, recliflers and Thyrisfors 

1 

1 

n 

w 

type to be 
replaced 

TUNGSRAM- 
type 

type to be 
replaced 

TUNGSRAM- 
type 

type to be 
replaced 

TUNGSRAM-
type 

AA 111 AA 119 BAY 71 1 N 4151 BZX 55/CSV6 ZF 5,6 
AA 114 AA 116 (BA7 95) . ..BZX 55/C33 ... ZF 33 
M 121 M 116 BA7 99 BAY 41 BZX 55/DSVb ZG 5,6 
AA 123 AA 116 BB 121 BB 105A . ..BZX 66/D33 .. . ZG 33 
AA 130 M 119 BB 122 BB 105G BZX bt/C6V8 ZF 6,8 
AA 131 AA 119 BB 141 BB 105A . ..BZX 61/C33 ... ZF 33 
AA 133 AA 132 BB 1056 BZX 70/C70 ZF 10 
AA 134 M 113 BB 142 BB 105G . . .BZX 70/C33 ... ZF 33 
AA 135 OA 1180 B51B 0106 T0,8N/1007 B27X 71/CSV,1 ZF 5,1 
AA 136 OA 1182D BStB 0113 TO,BN/2007 ...BZX 71/C26 ... ZF 24 
AA 137 AA 119 BSiB 0126 TO,SN/4007 BZX 83/C2V7 ZF 2,7 
AA 138 AA 116 BSiB 0206 T3N/1007 ...BZX 83/C33 ... ZF 33 
AA 140 AA 119 BStB 0213 T3N/2007 BZY 85/C4V7 ZF 4,7 
AA 142 AA 119 BSiB 0226 T3N/400T ...BZY 85/C2k .. . ZF 24 
AAY 12 OA 1182 BStC 03i3 T15N/2007 BZY 85/D4V7 ZG 4,7 
AAY 14 OA 1182 BStC 0326 T15N/4007 ...BZY 86/D22 .. . ZG 22 
AAY 21 AA 116 BStD 0313 T15N/2007 BZY 88/C3V3 ZF 3,3 
AAY 27 AAZ 10 BSiD 0326 T15N/4007 . ..BZY 88/C33 .. . ZF 33 
AAY 43 4-AAZ 10 BTY 79/100R TtSN/1007 BZY 96/C4Y7.. ZX k,7.. . 
BA 128 BAY 43 BTY 79/200R T15N/2007 ESN 100 BY 135 
BA 136 BA 243 BTY 79/400R T15N/400T FS 19 OA 1180 
BA 141 BB 105A BTY 87/t00R T15N/1007 FS 36 AAZ 10 
BA 142 BB 105G BTY 87/200R T15N/2007 IS 1941 BY 135 
BA 152 BA 243 BTY 87/400R T15N/400T N 20 1N k148 
8A 774 1 N k154 BY 100 BY 133 OA 70 AA 116 

(BAY 94) BY 102 BY 135 OA 72 AA 119 
BA 175 1 N 4151 BY 103 BY 133 OA 73 AA 116 

BA 177 BA 2435)
BY 112 BY 135 OA 79 AA 119 

BA 178 BA 243 
BY 113 BY 133 OA 81 AA 117 

BA 182 BA 243 
BY 114 BY 135 OA 85 AA 118 

BA 282 BA 243 
BY 116 BY 133 OA 86 AA 117 

BA 283 BA 244 
BY 126 BY 135 OA 90 AA 116 

BAU 54-70 1 N k151 
BY 127 BY 133 OA 91 AA 177 

(BAY 95) 
BY 138 BY 133 OA 95 AA 118 

BAV 10 1N 41St BY 152 BY 133 OA 150 AA 117 
(BAY 95) BY 177 BY 133 OA 154 AAZ 10 

BAV 54-30 1 N 4154 BY 178 BY 133 OA 154Q 4-AAZ 10 
(BAY 9k) BY 242 BY 133 OA 160 AA 116 

BAW 62 1 N k151 BY 250 BY 133 OA 161 M 118 
(BAY 95) BYX 36/150 BY 134 OA 172 AA 119 

BAW 75 1 N k154 BYX 36/300 BY 134 OA 180 OA 1180 
(BAY 94) BYX 36/600 BY 134 OA 182 OA 1182 

BAW 76 iN 4151 BYX 38/300 BYX 42/3007 OA 1828 OA 1182D 
(BAY 95) BYX 48/300 BYX 42/3007 OY 1011 BY 134 

BAX 20 BAY 93 BYY 31 BY 134 OY 1021 BY 133 
BAX 21 BAY k2 BYY 32 BY 134 SFD 83 1 N k154 
BAX 22 BAY 43 BYY 33 BY 133 (BAY 94) 
BAY 31 BAY 93 BYY 34 BY 133 SFD 104 AA 116 
BAY 60 1 N 4154 8YY 59 BY 134 SFD 105 AAZ 10 

(BAY 94) 8YY 60 BY 133 SFD 106 AA 116 
BAY 63 1 N 4151 BZX 4b/C2V7 ZF 2,7 SFD 107 AA 119 

(BAY 95) ...BZX 46/C33 . . . ZF 33. SFD 108 AA 117 
BAY 68 BAY 41 BZX 55/C2V7 ZF 2,7 SFD 108A OA 1182 
BAY 69 BAY 42 ...BZX 55/C33 . . . ZF 33 SFD 110 AA 119 
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SFD 110 AAZ 10 1 N 127A M 117 1 N 3193 BY 134 
SFD 111 2-M 176 1N 198 M117 1N 3194 BY 734 
SFD 112 M 179 1 N 277 OA 1182 1 N 3195 BY 733 
SFD 115 4-AAZ 10 1 N 4408 BY 135 1 N 3600 i N ki S1 
SFD 183 1 N 4151 1 N 441 B BY 134 (BAY 95) 

(BAY 95) 1N 4428 BY 134 iN 3602 1N 4151 
SFR 105 BYX 42/2007 1 N 4438 BY 134 (BAY 95) 
SFR 164 BY 133 1 N 4448 BY 133 1 N 3604 1 N 4751 
SSiB 0110 BY 134 1 N 4458 BY 133 (BAY 95) 
5518 0120 BY 134 1 N 536 BY 135 1 N 3605 1 N 41 S4 
SSiB 0140 BY 133 1 N 537 BY 135 (BAY 94) 
SSiB 0610 BY 134 1 N 538 BY 134 1 N 31506 1 N 4151 
SSIB 0620 BY 134 1 N 539 BY 134 (BAY 95) 
SSIB 0640 BY 133 1 N 540 BY 134 1 N 4009 1 N 4154 
SSiC 1320 BYX 42/3007 1 N 541 M 119 (BAY 96) 
TIC 60 T0,8N/SOT 1 N 542 2-M 119 1 N 4364 BY 135 
TIC 61 T0,8N/SOT 1 N 674 BY 133 1 N 4365 BY 134 
T1C 62 T0,8N/1007 1 N 746... ZF 3,3... 1 N 4366 BY 134 
TIC 63 T0.8N/2007 . ..1N 759 ...ZF 11 iN 4367 BY 134 
TIC 64 T0,8N/2007 1 N 914 1 N 4148 1 N 4368 BY 133 
TIC 106A T3N/1007 1 N 914A 1 N 4446 1 N 4369 BY 133 
TIC tObB T3N/2007 iN 9148 1N 4448 1N 4383 BY 134 
TIC 1060 T3N/3007 1 N 916 1 N 4149 1 N 4384 BY 134 
TIC 106D T3N/4007 1N 916A 1N 4447 1N 4385 BY 133 
TIC 10,5E T3N/507 1N 9163 1N 4449 1S 10-400 BYX k2/4007 
TIC 106Y T3N/SOT iN 956... ZF 3,3... iS 32 AA i13 
TIC 126A TiSN/7007 . :.1N 976 . . .ZF 22 1S 33 M 717 
TIC 1268 TiSN/2007 iN 1100 BY 135 1S 34 M 119 
TIC 126C T15N/3007 iN 1107 BY 134 iS 34A M 117 
TIC 126D T15N/4007 1N 1102 BY 134 1S 38A M 118 
TIC 126E T15N/SOT 1N 1703 8Y 134 1S 73 OA 1180 
T0,8N0,6A00 T0,8N/SOT iN 1104 BY 133 iS 82 OA 1180 
T0,8N1A00 T0,8N/1007 1 N 1105 BY 133 7583 OA 1180 
T0,8N2A00 T0,8N/2007 iN 1487 BY 135 1S 100 BY 135 
T0,8N3A00 T0,8N/3007 iN 1488 8Y 134 15101 BY 734 
T0.8N4A00 T0,8N/400T 1N 1489 BY 134 iS 103 BY 134 
TO,BN700 T0,8N/1007 1N 1490 BY 134 iS 105 BY 133 
T0.8N200 T0.8N/2007 1N 1691 BY 133 iS 107 BY 134 
T0,8N300 T0,8N/3007 1N 1492 BY 133 iS 134. .. ZF 5,1... 
T0,8N400 T0.8N/4007 1N 1581 BYX 42/1007 ...15 143 . ..ZF 15 
T3N0.6000 T3N/SOT 1N 1582 BYX 42/1007 1S 1515 1N 4157 
T3N1000 T3N/1007 1 N 1583 BYX 42/2007 (BAY 95) 
T3N2000 T3N/2007 1 N 1586 BYX 42/3007 iS 1516 1 N 4151 
T3N3000 T3N/3007 i N 1585 BYX 42/4007 (BAY 95) 
T3N4000 T3N/4007 1N 1692 BY 135 1S 1553 BAY 43 
T3N 100 T3N/1007 1N 1693 8Y 134 1S 7554 BAY k2 
T3N 200 T3N/2007 1N 1694 8Y 134 1S 1555 BAY k1 
T3N 300 T3N/3007 1N 7695 BY 134 1S 1652 BYX 42/2007 
T3N 400 T3N/4007 1N 16% BY 133 1S 1653 BYX 42/3007 
1 N 48 AA 117 1 N 1697 8Y 133 1 S 1942 BY 134 
1 N 60 AA 116 1 N 3063 1 N 41 S1 15 1943 BY 134 
1N 63 M 717 (BAY 95) 1S 1944 BY 133 
1 N 66 AA 116 1 N 3064 1 N 41 S1 15 2030. .. ZF 3.. . 
1N 65 Mt17 (BAY 95) . . .152330 ...ZF 33 
1 N 87A M 116 1 N 3067 i N 4i54 1 S 2074(H) BAY 42 

M 719 (BAY 94) 1S 6006A. . . ZX 6.8... 
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2N 1595 T0,8N/SOT 2N 5060 T0,8N/507 12GC 11 BYX 42/4007 
2N 1596 T0,8N/1007 2N 5061 T0,8N/SOT 15M OA 1182 
2N 1597 T0,8N/2007 2N 5062 T0,8N/1007 19M OA 1180 
2N 1598 T0,8N/3007 2N 5063 TO,BN/2007 62R2 BYX 42/2007 
2N 1599 T0,8NI400T 2N 5064 TO.BNI200T BYX k21400T 

I nfegrafed circuits 
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F1H 121 TL 7410 MIC 7472 TL 7472 T 7640 TL 7440 
F1H 137 TL 7400 SF.0 400E TL 7400 T 7460 TL 7460 
F1H 221 TL 7402 SF.0 402E TL 7402 T 7472 TL 7472 
FLH 101 TL 7400 SF.0 406E TL 7406 TAA 940 TAA 550 
FLH 111 TL 7410 SF.0 410E TL 7k10 TBA 271 TAA 550 
FLH 141 TL 7440 SF.0 440E TL 7440 TL 7400E TL 7400 
FLH 191 TL 7402 SF.0 460E TL 7460 TL 7402N TL 7402 
FU 111 TL 7472 SF.0 k72E TL 7472 TL 7406N TL 7406 
FLY 101 TL 7460 SN 7400N TL 7400 TL 7410N TL 7410 
HD 2501 TL 7440 SN 7402N TL 7402 TL 7640N TL 7440 
HD 2502 TL 7460 SN 7406N TL 7406 TL 7460N TL 7460 
HD 2503 TL 7400 SN 7410N TL 7410 TL 7472N TL 7472 
HD 2507 TL 7410 SN 7440N TL 7440 TTµL 9001 TL 7472 
HD 2511 TL 7402 SN 7460N TL 7460 TTµL 9002 TL 7400 
MIC 7400 TL 7400 SN 7472N TL 7472 TTµL 9003 TL 7410 
MIC 7402 TL 7402 SN 72702N TL 72702 TTµL 9006 TL 7460 
MIC 7406 TL 7406 T 7400 TL 7400 TTµL 9009 TL 7440 
MIC 7410 TL 7410 T 7402 TL 7402 ZTK 33 TAA 550 
MIC 7440 TL 7440 T 7406 TL 7406 µA 702 TL 72702 
MIC 7460 TL 7460 T 7410 TL 7410 

Replacement list of semiconductor Types noT included in the existing 
TUNGSRAM Delivery Programme or types noT recommended for new designs. 

obsolete t yp° 
type recommended 

for replattmeni obsolete type 1YPe re PI cemenid f r re obsolete t ype y
lor replacementd

Transistors OC 26 ASZ 1017 BAY 44 BY 135 
AC 107 AC 125F(z) OC 1016 ASZ 1017 (1 N 4148) 
AC 125E AC 126F(z) OC 44K(z) BCY 78 BAY 45 BY 134 
AC 127 AC 176 OC 1044 BC 178 8AY 46 BY 134 
AC 132 AC 125 OC 1045 BC 178 GEN 51 BYX 42/1007 
AF 109R AF 139 OC 1070 AC 125 GEN 52 BYX 42/1007 
AFY 12 AF 106 OC 1077 AC 125 GEN 53 BYX 42/1007 
AD 149 ASZ 1017 OC 1072 AC 125 GEN 54 BYX 42/2007 
AD 150 ASZ 1017 OC 1074 AC 128 GEN 55 BYX 42/2007 
AD 1202 ASZ 1017 OC 1075 AC 125 OA 1150 AA 117 
AD 1203 ASZ 1017 OC 1076 AC 125K(z) OA 1754 AAZ 10 
BC 147 BC 237 OC 1077 AC 125U(z) OA 1164Q 4-AAZ 10 
BC 148 BC 238 OC 1079 AC 128 OA 1160 AA 116 
8C 149 BC 239 OA 1161 AA 118 
BC 182 BC 237 Diodes and rectifiers OA 1172 AA 119 
BC 183 BC 238 AY 1017 BY 135 SIEK 1 F BY 135 
BC 184 BC 239 AY 1027 BY 135 SIEK 2F BY 134 
BC 212 BG 307 AY 1037 BY 134 SIEK 3F BY 134 
BC 213 BC 308 AY 1047 BY 134 SIEK 4F BY 134 
BC 214 BC 309 AY 1057 BY 134 SIEK SF BY 133 
BF 194 BF 184 AY 1067 8Y 134 SIEK 6F BY 133 
BF 195 RF 185 AY 1077 RY 134 SiFK 7F RY 114 
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