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This manual of TESLA electronic tubes and semicon-
ductor devices contains all basic technical data required 
for general information. It does not list detailed data 
required for the development and design of new electronic 
instruments. A concise catalogue of tubes compiled spe-
cially for the use of designers contains, in addition to all 
data, also the characteristics. 

This catalogue is printed on loose leaves and is kept 
up-to-date by additions. Receiving tubes intended for use 
in newly designed receivers, instruments, etc., are listed 
in a table of preferred types. 

KOVO, Foreign Trade Co., 
Dept. 8, Prague 7 

Czechoslovakia 
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Contents of the catalogue according to tube types 

Type Page Type Page Type Page 

03OA41 269 2-GC500 346 5NZ70 297 

1AF33 42 2-GC507 351 6B31 49 

1AF34 42 2-GC508 351 6B32 49 

1F33 43 2-OC26 368 6BC32 50 

1F34 43 2-OC27 368 6CC10 51 

1H33 44 2.OC30 369 6CC31 52 

1H34 45 2-OC72 341 6CC41 53 

1H35 45 2NE9 233 6CC42 54 

1133 46 2NN40 277 6F10 55 

1L34 46 2NN41 277 6F24 56 

1NA31 249 2NP70 286 6F31 57 

1NE9 253 2NU72 370 6F32 58 

1NN40 277 2NU73 371 6F32V 59 

1NN41 277 2NU74 372 6F35 60 

1NP70 286 2NZ70 297 6F36 61 

1NZ70 297 3L31 48 6H31 62 

1PP75 402 3NN40 277 6110 63 

1Y32 47 3NN41 277 6L31 64 

1V32T 47 3NP70 286 6L41 65 

2-2NU72 370 3NU72 370 6143 66 

2.2NU73 371 3NU73 371 6150 67 

2-2NU74 372 3NU74 372 6150S (6150V) 68 

2.3NU72 370 3NZ70 297 6NN40 277 
2-3NU73 371 4-GAZ51 282 6NN41 277 

2-3NU74 372 4NE9 253 6NP70 286 

2.4NU72 370 4NN40 277 6NU73 371 

2-4NU73 371 4NN41 277 6NU74 374 

2-4NU74 373 4NP70 286 6NZ70 297 

2-5NU72 370 4NU72 370 6V50 69 

2-5NU73 371 4NU73 371 6Z31 70 

2-5NU74 373 4NU74 373 7NN41 277 

2-6NU73 371 4NZ70 297 7NU73 371 

2.6NU74 374 5NN40 277 7NU74 374 

2-7NU73 371 5NN41 277 7NZ70 297 

2-7NU74 374 5NP70 286 7OR20 187 

2-101 N U 71 321 5NU72 370 8NZ70 297 

2-104NU71 321 5NU73 371 1OPN40 401 

2-GA206 278 5NU74 373 IOTA9 256 

6 



Type Page Type Page Type Page 

10TN52 250 22NP70 287 35NP75 300 

10TN53 250 22QA41 269 35NQ52 312 

11NP70 286 22SR51 242 35V31 76 

11TA31 256 22SR52 244-245 36NQ52 313 

11TN52 250 23NP70 287 36NP75 300 

11TF25 256 23QA41 269 37NP75 300 

11TN40 257 235R51 242-243 40NP70 287 

11TN41 257 24NP70 287 40NQ70 312 

11TU7 258 245R51 242-243 40RS40 240-241 

12BC32 71 24SR52 244-245 40SP51 248 

12F31 75 25NP70 287 40SP52 248 

12H31 73 25PA91 259 41NP70 287 

12NP70 286 25QP20 191 41QV4 263 

12QR50 188 25QP21 189 41QV41 263 

12QR51 188 255R51 242-243 415P52 248 

12TF25 256 265R51 242-243 41UC25 262 

12TN52 250 275R51 242-243 42NP70 287 

13NP70 286 27SR52 244-245 42NP75 300 

14NP70 286 28SR51 242-243 42SP52 248 

14TA9 256 285R52 244-245 43NP70 287 

14TA31 256 295R51 242-243 43NP75 300 

14TN52 250 30NP70 287 43QV26 263 

15NP70 286 30SE1 246-247 43QV26•P 263 

16NP70 286 31NP70 287 44NP70 287 

17TN52 250 31SA51 349 44NP75 300 

18TN52 250 31SE1 246-247 44QV26 263 

18F24 74 31SE51 246-247 45NP70 287 

20NP70 287 31UA9 261 45NP75 300 

20PA91 259 32NP70 287 46NP75 300 

20PA95 259 32NP75 300 50PF9 259 

20PFS 259 325E51 246-247 50QM8 264 

205E4 246-247 33NP70 287 50RS20 240-241 

20SR51 242 33NP75 300 51QM8 265 

20SR52 244-245 33NQ52 312 51TR40 240-241 

20SR53 244-245 335E51 246-247 52QM8 265 

20SR53S 244-245 34NP70 287 52SP52 248 

21NP70 287 34NP75 300 53SP52 248 

21SP40 248 34NQ52 312 53TR40 240-241 

215R51 242 35L31 75 57SP52 248 

215R53 254 35NP70 287 58SP52 248 
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Type Page Type Page Type Page 

60R540 240-241 156NU70 334 AW53-80 207 

60SA51 249 180OO44 196 AZ4 79 

61TR40 240-241 180OO86 196 AZ 1 79 

61PK412 260 182OP44 197 AZ11 80 

61PK413 260 202SR51 242-243 AZ12 80 

61PK414 260 2035851 242-243 DCG4. 1000 216 

61PK415 260 2045R51 242-243 DV86 81 

61PK422 260 213SR51 244-245 EA52 82 

62PA90 259 2145R51 244-245 EAA91 83 

62PA250 259 2205R52 244-245 EABC80 84 

62PK401 260 2215851 242-243 EBF89 85 

62OK40 266 227SR51 242-243 EBL21 86 

62SA51 249 250OO86 190 EC86 87 

63OK40 267 251OO44 198 ECC82 88 

63SA51 249 251OO47 190 ECC83 89 

64SP52 248 280OO44 199 ECC84 90 

655P52 248 282OO52 191 ECC85 91 

66SP52 248 351OP44 200 ECC88 92 

81 N P71 288 367 217 ECC189 93 

82NP71 288 430OP44 201 ECC802S 94 

83NP71 288 430OP47 192 ECC8035 95 

101NU70 316 430OP86 192 E88CC 89 

101NU71 320 430OO86 193 ECF82 97 

102NU70 316 431OO44 203 ECF801 98-99 

102N U 71 322 432OO44 200 ECF803 98-99 

103NU70 316 470OO44 204 ECF802 100 

103N U 71 323 472OO44 205 ECH21 101 

104NU70 316 502OO44 206 ECH81 102 

104N U 71 324 511OM8 265 ECH84 103 

105NU70 317 512OM8 265 ECH2O0 104 

106NU70 317 531OO44 208 ECL82 105-106 

107NU70 319 590OO44 209 ECL84 107 

110TN52 250 592OO44 210 ECL86 108-109 

130OP44 268 1710 217 EF22 110 

131OP55 195 1738 217 EF80 111 

131OP56 195 1749A 217 EF86 112 

152NU70 332 17495 217 EF95 113 

153NU70 332 4654 77 EF183 114 

154NU70 332 AD1N 78 EF184 115 

155NU70 333 AW43-80 202 EF800 116 
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Type Page Type Page Type Page 

EF806S 117 

E180F 118 

E112 spec. 119 

E134 120-121 

E136 122
EL51 123 

EL81 124 

EL82 125 

EL83 126 

EL84 127-128 

EL86 129-130 

EL500 131 

EL803S 132
EM4n 133 

EM11 133 

EM80 134 

EM81 134 

EM84 135 

EV82 136 

EV83 137 

EV86 138 

EV88 137 

EV3000N 215 

EZ80 139 

EZ81 139 

GA200 278 

OA201 278 

OA202 278 

OA203 278 

GA204 278 

OA205 278 

OA207 278 

OA301 280 

GAZ51 281 

GC500 345 

OC501 347 

OC502 348 
GC507 349 

GC508 350 

OC509 351 

OC510 
OC511 
OC512 
GC510K 
OC511K 
GC512K 
OC515 
OC516 
OC517 
OC518 
OC519 
OC520 
GC520K 
OC521 
GC521 K 
OC522 
GC522K 
GC525 
GC526 
OC527 
GCN53 
GCN54 
GCN55 
GCN56 
GD607 
OD609 
OD608 
OD617 
OD618 
GD619 
GF501 
OF502 
OF503 
OF504 
OF505 
OF506 

OF507 
OF514 
GF515 
OF516 

353 
354 
354 

353 
354 
354 
355 
355 
356 
357 
357 
328 
328 
329 
329 
329 
329 
325 
326 
327 
385 
386 
387 
388 
330 
331 
331 
365 
366 
366 
360 
360 
360 
360 
361 
361 

362 
363 
363 
363 

OF517 364 

GFV50 389 

05501 335 

05502 335 

05504 335 

05506 336 

05507 337 

1-03 5 216 

KA201 294 

KA202 294
KA204 295 

KA206 293 
KA207 293 

KA220 05 302 

KA501 290 

KA501 vyber 290 

KA502 291 

KA503 292 

KA504 291 

KC507 375 

KC508 375 

KC509 375 

KF503 376 

KF504 376 

KF506 377
KF507 377 

KF508 377 

KF517 378. 

KF520 379 

KFV16 390
KFV18 391 

KFV34 392 

KFV46 393 

KFZ66 397 

KFZ68 398 

KP101 403 

KP500 404
KP501 404 

KP502 404 

KP503 404 
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Type Page Type Page Type Page 

KP504 404 KV708 306 KZ721 296 

K5500 380 KV710 306 KZ722 296 

KSV34 394 KY711 306 KZ723 296 

K5V62 
KSY63 
KSZ62 

395 
396 
399 

KY712 
KY715 
KV717 

306 
306 
306 

KZ724 
KZ799 
KZZ71 

296 
297 
296 

KT501 309 KV718 306 KZZ72 296 

KT502 309 KV719 306 KZZ73 296 

KT503 309 KV721 300 KZZ74 296 

KT504 309 KV722 300 KZZ75 296 

KT505 309 KY723 300 KZZ76 296 

KT701 311 KV724 300 KZZ81 299 

KT702 311 KV725 300 KZZ82 299 

KT703 311 KVZ70 307 KZZ83 299 

KT704 311 KVZ71 307 OA5 283 

KT705 311 KVZ72 307 OA7 284 

KT710 310 KVZ73 307 OA9 285 

KT711 310 KVZ74 307 OC26 367 

KT712 310 KVZ75 307 OC27 367 

KT713 310 KVZ76 307 OC30 369 

KT714 310 KVZ77 307 OC70 338 

KU601 381 KVZ78 307 OC71 339 

KU602 381 KVZ79 307 OC72 340 

KU605 382 KYZ81 308 OC75 342 

KU606 
KU607 
KY287 

383 
384 
305 

KVZ82 
KVZ83 
KVZ84 

368 
308 
308 

OC76 
OC77 
OC169 

343 
344 
358 

KV288 
KV289 

305 
305 

KZ703 
KZ704 

298 
298 

OC170 
MAA115 

359 
406 

KV292 305 KZ705 298 MAA125 406 

KV293 305 KZ706 298 MAA145 406 

KV294 305 KZ707 298 MAA225 407 

KV295 305 KZ708 298 MAA245 407 

KV298 303 KZ709 298 MAA325 408 

KV299 304 KZ710 298 MBA125 410 

KV701 300 KZ711 298 MBA145 410 

KY702 300 KZ712 298 MBA225 411 

KV703 300 KZ713 298 MBA245 411 

KV704 300 KZ714 298 MHC111 412 

KV705 300 KZ715 298 MHE111 413 
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Type Page Type Page Type Page 

MHF111 414 RAOSA 215 RD5OXA 222-223 

MHG111 415 RA7XL 215 RD5OXH 222-223 

MJA111 416 RA7YA 215 RD5OXL 228-229 

MYA111 417 RA7YB 215 RD5OYA 226-227 

PABC80 140 RAt00A 215 RD75YB 226-227 

PC86 141 RC5B, RC5C 218-219 RD75YH 226-227 

PC88 142 RD27A5 218-219 RD7OVL 228-229 

PCC84 143 RD200B 218-219 RD150YA 226-227 

PCC85 144 RD3005 218-219 RD15OYB 226-227 

PCC88 145 RD1XA 218-219 RD15OYH 226-227 

PCC189 146 RD1XH 218-219 RD15OYJ 226-227 

PCF82 147 RDI,SXA 218-219 REO1XM 238-239 

PCF200 148 RD2XF 218-219 REO125XL 236-237 

PCF201 149 RD2XG 220-221 REO25XM 238-239 

PCF801 150-151 RD2XH 220-221 REO25XA 236-237 

PCF802 152 RD2XJ 220-221 REO25XB 236-237 

PCF803 150-151 RD3XL 228-229 REO41XL 236-237 

PCH2O0 153 RD5XF 220-221 RE1,5XL 236-237 

PCL82 154-155 RD5XG 220-221 RESXL 236-237 

PCL84 156 RD5XH 220-221 RE5XM 238-239 

PCL85 157 RD5YA 224-225 RE5XN 236-237 

PCL86 158 RDSYB 224-225 RE2OXL 236-237 

PCL200 160 RD5VF 224-225 RE65A 232-233 

PL36 161 RDSYH 224-225 RE125A 232-233 

PL81 162 RDSXA 220-221 RE125C 232-233 

PL82 163 RD8XH 220-221 RE400C 232-233 

PL83 164 RD10XL 228-229 RE400F 232-233 

PL84 165 RD12XA 222-223 RE1000F 232-233 

PL500 166 RD12XB 222-223 REE30B 234-235 

PL504 167 RD12XH 222-223 RL15A 228-229 

PM84 168 RD12YA 224-225 RL65A 228-229 

PY82 169 RD12YB 224-225 TCO01 238-239 

PY83 170 RD12YH 224-225 TC005 238-239 

PY88 170 RD18YA 224-225 TC008 238-239 

00E03 12 234-235 RD78YH 226-227 TCOO9 238-239 

QQEO3 20 234-235 RD2OXF 222-223 TC010 238-239 

RA0007A 215 RD2OXH 222-223 TCO21 238-239 

RA0007B 215 RD2OXK 222-223 UAO25A 216 

RAO25B 215 RD2OXL 228-229 UA1A 216 

RAO3YA 238-239 RD5OVL 228-229 UA1B 216 
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Type Page Type Page Type Page 

UA3A 
UASA 
UABC80. 
UBF89 
UBL21 
UCSA 
UCC85 
UCH21 

UCH81 
UCL82 

216 
216 
171 
172 
173 
216 
174 
175 

176 
177-178 

UL84 
UM80 

UY1N 
UY1NS 

UY82 
UV85 

V255-12-18A 

V255.12-18B 

ZDIXB 

179 
180 

181 
181 

182 
182 

255 

255 

230-231 

ZD3XH 
ZDBXA 
ZD12YA 
ZD1000F 

ZE025XS 
ZM1020 
VA1M 

VC2M 
VC2T 
VGIM 

230-231 
230-231 
230-231 
230-231 

230-231 
258 
270 

271 
271 
272 

Explanations of the electrical data of the tubes 
In this manual, for the receiving tubes are listed only the following 

basic technical data: 

Heating data 

Static data 

Operational data 

Maximum ratings 

Interelectrode capacitances 

The heater voltage of tubes designed for parallel feed and the 

heater current of tubes with series feed are rated values and must 

be adhered to. The method of feed is always listed in the first line 

in the column "Heating". The decisive value for tubes heated in 

parallel connection is always the voltage, whereas for tubes heated 

in series connection it is the current. Tubes of the „E" line are 

in the majority of cases designed for parallel heating, only excep-

tionally is parallel and series feed permissible, in which cases both 

methods are listed in the respective data. The tubes of the „P" and 

,U" lines are exclusively for series feed. 
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Deviations from the rated heater voltage of tubes designed for hea-
ting in parallel connection, caused by the tolerances of the circuit 
components, must not exceed + 5 °/0. For tubes. designed for series 
connection, the permissible tolerance of the heater current is -f- 3 0/°. 

Transitory mains voltage fluctuations must not exceed ± 10 0/° for both 
types of tubes. The voltage across the heater of tubes which operate 
in series connection a suitable dropping resistor in the heater circuit 
and at the moment of switching on, must not exceed the 1,5 multiple 
of the rated value (if no other value is listed). The actual magnitude 
of the applied dropping resistor must not differ by more than -f- 3 0/° 

from the value ascertained by calculation. 
Battery-operated tubes 1,4 V rated filament voltage can operate in 
parallel connection at maximum 1,5 V and minimum 1,15 V. When 
the filaments are connected in series, their rated voltage is reduced 
to 1,3 V, but the limits remain as before, i. e. 1,5 V and 1,15 V 
respectively. The magnitude of the dropping resistor must be adju-
sted so that the filament current of the tubes is reduced as follows: 
From I f = 25 mA to 24 mA, from I f = 50 mA to 48 mA and from 
If = 100 mA to 96 mA. The voltage of the source of heater current 
must be at least 10 times greater than the total of the rated heater 
voltages of the tubes employed. Then the permissible mains voltage 
fluctuations may reach maximum -f- 10°/°. For by-passing the additio-
nal cathode currents of the tubes, the individual heaters connected 
in series must be shunted by suitable parallel resistors. 

In addition to dry batteries, also an alkaline or lead-acid storage 
battery may be empoyed. The voltage of the lead-acid battery must 
be limited by a dropping resistor. If a current derived from a mains 
transformer and rectified by a semi-conductor or vacuum tube recti-
fier is utilized, then thorough filtering must be applied. It is recom-
mended to use an alkaline storage battery in lieu of the first filter 
capacitor, provided that for this application the battery has a capa-
citance of approximately 155 µF. 

Tubes with thoriated tungsten cathodes are more sensitive to chan-
ges in the heater voltage than tubes with oxide-coated cathodes. 
Consequently, the above rule is not applicable to them. The permi-
ssible heater voltage deviation from the rated value is maximum 
_+ 5 0/ 
The listed static data are average values ascertained by the measu-
rement of many tubes in the test bays of the makers. The actual 
data of the individual tubes may differ within limits stipulated in 
the respective customers' acceptance test schedules. The listed 
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electrode voltage are always to be understood as in relation to 
the cathode or, in the case of directly heated tubes, to the negative 
end of the filament. 

The listed operational data are recommended values chosen so as to 
ensure the best possible and most efficient utilization of the tubes. 
It is essential to adhere to these data. It is strongly recommended 
to make sure measurement that the operational data are ensured 
before a new instrument is set in operation. Such a measurement 
can be limited to checking the anode current at the working point, 
the screen grid current, and all electrode voltages. It is necessary 
to employ for the measurements a voltmeter of high internal resistance 
in order to prevent excessive measuring errors. The control grid bias 
must not be measured between the cathode and the grid, but across 
the cathode resistor. If differences between the actual operational 
data and those listed in this manual are found, then by adjustment 
of the respective components it must be ensured that the maximum 
ratings are not exceeded. 

The maximum ratings are operational limits of voltages, currents and 
disspations, whoch on no account must be exceeded when the instru-
ment operates at the rated mains voltage. When a new instrument 
is being designed, attention must be paid to all possible voltage 
changes which can be caused by variations of the signal or by the 
tolerances of the applied components. 

In output tubes, the voltages which depend an signal variations can 
exceed the maximum ratings by 5 0J0 at the rated mains voltage, but 
the maximum anode dissipation and grid dissipation must not be 
exceeded. Tubes can operate at the maximum ratings only if transitory 
mains voltage fluctuations do not exceed ± 100/s of the rated value. 
If mains voltage fluctuations larger than ± 100/0 are expected, then 
it is essential to take such measures as to prevent the pawering 
voltage of the instrument from exceeding ± 100/0 of the rated value 
not even transitorily. 

The maximum permissible temperature of the tube envelopes must be 
considered also as a maximum rating which must not be exceeded. 
This temperature is 150° C if no other value is given for all miniature 
tubes. The maximum envelope temperature of other types is listed 
in the column „Max. ratings" of the data sheets. 

The interelectrode capacitances are generally average values. Only 
the through-capacitance and some special cases are indicated as 
maximum or minimum values. 

14 



Explanations of some of the limiting values 

Voltage between cothode and filament
The listed limiting value is to be understood as D. C. voltage, 
R. M. S. voltage or the sum of the two. If the polarity is not 
indicated, then the limiting value applies to voltages in both 
senses. 

External resistance between cathode and filament Rk/f: 
A resistor connected between cathode and filament should be as 
small as possible and must not exceed 20 k,Q. Only phase con-
verters can have resistors of higher values connected. 

Control grid leak resistance Rgi: 
Unless indicated otherwise, the listed value of the control grid 
resistance is valid with an automatic bias applied (produced by 
a cathode resistor). If fixed grid bias is used (derived from an 
independent source) and no pertaining resistance value is indi-
cated, then the permissible magnitude of the grid leak is ma-
ximum one half of that listed for automatic grid bias. If semi-
automatic bias is applied (by using a common resistor in the 
negative branch, through which all tube currents flow), then 
unless indicated otherwise, the correct grid leak resistance in MQ 
can be calculated as follows: 

R91 max = 0,7 (1k . R91') 

Is

where R9i is the listed grid leak resistance for automatic grid 
bias in M,Q, Ik is the cathode current of the respective tube, 
and I c is the sum of all currents in mA flowing through the 
negative branch. 
Semi-automatic bias may be applied only if the cathode current 
Ik is more than 50% of the total current Is which flows through 
the resistor which produces the grid bias. 
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If it is permitted to produce the grid bias by the grid current 
across a resistor, then unless indicated otherwise, this resistor 
must not be larger than 22 MQ. 

Suppressor grid leak resistance R9,: 

If no maximum permissible value is listed for the suppressor 
grid leak resistor, then the suppressor grid must be intercon-
nected with the cathode or connected to zero potential. 

Protective resistor (for rectifying valves) Ro: 

A protective resistor Ro of specified magnitude must be applied 
in the anode circuit of each rectifying valve. If the valve is 
powered from a mains transformer, then the protective resistor 
is formed by the resistance of the transformer. Its magnitude is 
given as follows: 

Ro = Rsec + P2 Rpr -I- R1 

where Rsec is the resistance of the secondary coil, 

Rpr is the resistance of the primary coil, 

p is the transformer ratio-half of the secondary turns: 
primary turns, and 

R1 is the series resistance, if any, in the secondary 
circuit which adjusts the transformer resistance to 
the specified value. 

Charging filter capacitor CN: 

The limiting value of the charging capacitor CN which is connec-
ted in parallel with the input of the H. T. filter is valid always 
for the listed resistance Ro. The charging capacitor must be 
considered always simultaneously with the protective resistor. 
By connecting a capacitor, the value of which exceeds the 
maximum limit, the peak current flowing through the rectifying 
valve is increased above the permissible value, thus imperilling 
the service life of the valve. 
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Notes on the application of electronic tubes 
In general, electronic tubes can operate in any position except 
with the bases upwards. In all other positions than the vertical 
one, each tube must be suitably secured against loosening. This 
important especially with the miniature types slide out easily from 
their bases. The tube retainers must be designed so that they do 
not obstruct free air circulation around the tube envelopes, which 
is necessary for their proper cooling. A directly heated tube, if 
applied in the horizontal position, must be positioned so that its 
filament is in a vertical plane with the longer anode axis. A hot 
filament gets bent easily through its own weight and can cause 
a short circuit by touching the grid or anode. 

Incorrect Correct 

When the sockets of miniature electronic tubes are being wired. 
the following rules must be observed in order to prevent domage 
to the tubes: 
a) The free contact springs of the sockets must not be employed 

as supporting points for the wiring or as auxiliary connections. 
b) Diagonal pressures on the tube pins can cause cracks in the 

glass-to-metal seals and thus can destroy the tubes. Such pressu-
res must be prevented by applying soft (flexible) leads in order 
to keep the socket springs mobile. During the wiring of the 
sockets, dummy tube bases should be inserted to keep the springs 
in the same positions in which they will actually operate, 
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c) The tube must be inserted and removed only in a direction per-
pendicular to the base. No tool of any description must be used 
for these operations. 

d) Before inserting a tube into its socket, first the initial diagonal 
pressures of the contact springs must be lowered by the insertion 
of a dummy tube base. 

e) Before a tube is inserted into a new socket, the tube base must 
be odjusted by inserting it into a jig for straightening the 
tube pins. 

It is recommended to mount CR tubes horizontally. The tube sockets 
must not be applied for supporting the tubes. The connections to 
the sockets must be flexible and sufficiently long in order to prevent 
tightening and to allow for slight rotation of the tube, if necessary. 
The electronic tubes are designed for operation in surroundings 
of 85% maximum relative humidity. 
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Glossary of the symbols and abbreviations applied for 

receiving, transmitting, amplifying and C. R. tubes 

Symbols for electrode markings: 
o anode 
d anode of a diode 
f filament 
fs centre tap of a filament or directly heated cathode 
-I-f positive pole of a filament 
—f negative pole of a filament 
g grid, control electrode of a C. R. .tube or a TV 

picture tube 
control grid 

92 screen grid 
gs suppressor grid or second control grid (for hexodes 

and heptodes) 

94 screen grid 
g5 suppressor grid of a heptode 
is internal connection — no connection must be applied 

to this pin 
k cathode 
k sf cathode terminal, to which the input circuit 

is connected 

kt,ysf cathode terminal, to which the output circuit 
is connected 

I luminescent screen of a tuning indicator 
s internal screening 
m external screening 
D deflection element of a tuning indicator 
D1, 02 deflection plates near to the cathode (in C. R. tubes) 
03, 04 deflection plates near to the screen (in C. R. tubes) 
S fluorescent screen of a C. R. tube or of a TV picture 

tube 
The individual sections of combined tubes containing several elec-
trode structures are marked with capital letters: 
H heptode or hexode 
P pentode 
T triode 
Tt tetrode 
The individual sections of combined tubes containing several elec-
trode structures of the same type (even if of different electrical data) 
are marked with Roman figures. 
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Symbols for voltage indication: 
U r

U
Ua of
U SIC 

Ua sp 
—Ua sp 

Uao 

Up 

Ubgt

UI,r]L

UIl 

Udi 
Ug

Ugz 

U9t 
U92 of 
U91 i 
U9z 
Ugl a 

Ugz+ga 
U92+94 o 
U93 
Uf

Uff 
Uina 

Uk/f 

U) 

Ulo 

20 

anode voltage, D. C. voltage between anode and 
cathode 

R. M. S. value of the A. C. output voltage 
R. M. S. value of the A. C. anode voltage 
arc voltage 
peak anode voltage 
peak anode voltage of opposite. polarity (negative 

pole on the anode) 
anode voltage of a cold tube — D. C. voltage between 

the anode and cathode of an unheated electronic 
tube or of an electronic tube blocked by negative 
bias (la = 0 mA) 

supply voltage — voltage of the source which supplies 
a tube via a resistor Ra, R92 or Rgz+g4 

supply voltage of the control grid 
supply voltage of the screen grid — voltage of the 

source which supplies the screen grid via resistor 
Rgz or Rg2+pa 

voltage on the anode of a diode 
starting voltage of the diode current (I,f ≤ + 0,3 µA) 
grid voltage 
cutoff voltage — bias of the control grid at which 

la -0mA 
voltage of the control grid 
R. M. S. value of the A. C. driving voltage 
grid bias for starting the grid current (Igl ≤ + 0,3 µA) 
screen grid voltage 
screen grid voltage of a cold tube — D. C. voltage 

between the screen grid and the cathode of an 
unheated tube or of a tube blocked by negative 
bias (la = 192 = 0 mA) 

voltage of the screen grids 
voltage of the screen grids of a cold tube 
voltage of the suppressor grid 
filament voltage 
filament voltage during the heating up period 
peak inverse voltage 
voltage between the cathode. and filament (D. C. or 

peak A. C. value) 
screen voltage of a tuning indicator 

screen voltage of a cold tuning indicator -(unheated 
tube) 



U r'f 
U",, 

U/r , f 
U. p

Uvf 

R. M. S. value of the A. C. output voltage 

rectified voltage 

A. C. voltage across a transformer 
striking (ignition) voltage 
R. F. voltage 

Symbols for current indication: 

la anode current 
la Sp peak anode current 
la±q 2 anode current and screen grid current of a pentode 

connected as a triode 

I,to quiescent anode current - anode current flowing 
through a tube applied as a power amplifier 
without driving voltage (Uqt ,.f - 0 V) 

I,! anode current of a diode 
I , emission current 
ly 1 control grid current 
IyL screen grid current 
Iq2 o quiescent screen grid current - the current of the 

screen grid of a tube applied as a power ampli-
fier without driving voltage (Ug1 of = 0 V) 

Iqy-( yq current- of the screen grids g, a gq

IgT+g3 control grid current of the triode section and current 
of the second control grid g3 of a hexode (or 
heptode) applied as a mixer 

filament current of a directly or indirectly heated 
cathode 

Ik cathode current 
Ij screen current of a tuning indicator 
l rectified current 
ISp rectified peak current 

If

Symbols indicating power: 

Wn 
Wy1 

anode dissipation, given by the product of U,t and la
control grid dissipation, given by the product of

and Rq1
screen grid dissipation, given by the product of Uq, 

and ly. 
dissipation of the screen grids, given by the product 

of Uy, _{ , and ly, -f qa 
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W S loading of the screen of a C. R. tube or TV picture 
tube 

P„ output power of a power tube 
Pn (10 °/°) output power of a power tube at 10 °/p distortion 
Pf A. C. driving power 

Sundry symbols: 

CN Capacitance of capacitor directly behind power supply 
rectifier 

D grid transparency — reciprocal value of the amplifi-

cation factor, D = 1/µ 
D transparency of the screen grid — reciprocal value of 

the amplification factor, D2 = 1/µg2/g1 
R,r anode loading resistor 
RO loading resistor between anodes (in push-pull ampli-

fiers) 

Rekv equivalent noise resistor 
Rg1 grid leak resistor of the control grid 
Rgi grid leak resistor of the control grid of a tube of the 

following stage 
Rg2 resistor in the screen grid curcuit 
Rg2+ g4 resistor in the circuit of the screen grids 
Rg3 grid leak resistor of the suppressor grid or of the 

second control grid 
Rf internal resistance 
Rh cathode resistor 
Rh/1 external resistor between cathode and filament 
RO limiting resistor in the anode circuit 
Rz loading resistor (in rectifiers) 
RD leak resistor of the deflection plate of a C. R. tube 
S mutual conductance 
SQ conversion conductance — given by the current in the 

anode circuit of a mixer tube at a specified I. F. 
frequency, when an R. F. signal of 1 V R. M. S. 
is applied to the control grid of the mixer 

Sg1/g2+04 static mutual conductance of a hexode or heptode 
mixer (g, + g4 operate as the anode of the 
oscillator) 

SDt/D2 sensitivity of the deflection plates Dl and D2 near to 
the cathode. 

Spa/D4 sensitivity of the deflection plates D3 and D4 near to 
the screen 

22 



T11 temperature of the envelope 
k overall harmonic distortion 

f frequency 

k period — time 
shadow section on fluorescent screen of sensitive 

systems 
(-), shadow section on fluorescent screen of less sensitive 

systems 
heating period of a tube 

p. amplification factor = t/D 
~y amplification factor of the screen grid = 1/D2

V amplification — voltage gain given by Ua/Ug1 (in 
resistance coupled amplifiers) 

r„ light sector on a fluorescent screen 
shadow section on a fluorescent screen 

Interelectrode capacitances: 

In diodes and double diodes: 

Cau/k anode against cathode 

C l/IJ anode I against anode II 
Cr! 't-I S_F f anode against cathode connected to the inner scree-

ning and the filament 

Ch)n!s cathode against anode connected to the inner scree-

ning and the filament 

In the remaining tubes: 

Cu

Ca/gi 
Ca !k 

C91 
Cm /f
Cg 1'k 

output capacitance 
through capacitance 
anode against cathode 
input capacitance 
control grid against filament 
control grid against cathode 

In tubes with two control grids: 

Ca/g3 anode against the control grid g3
Cg1/g3 control grid 1 against the 2nd control grid 
Cgs _h94 output capacitance of the screen grids 

C93 input capacitance of the control grid g3

In triode - heptodes or hexodes: 

Cg3J+gT/p1H capacitance of the control grid g3 of the heptode 

section and of the control grid of the triode sec-
tion against the control grid g1 of the heptode 
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Cg t f!-J gT/aI--I 

On C. R. tubes: 

Ca b 

Cat/m 

Co, Cgt
CDt 

CD2 
CD.t

CD4 
CDr/D2 
CD1/Dq

CDI/D4+a2 

CD 3~D 4-♦- a2 

Ck 

24 

capacitance of the control grid g of the heptode 

section and the control grid of the triode section 
against the anode of the heptode 

control grid of the triode section against the control 
grid of the heptode 

input capacitance of the control grid of the triode 
section and of the control grid g of the heptode 

capacitance of the occelelating anode against metal 
shielding include picture tube mount 

capacitance of the accelerating anode O2 against tee 
outer conductive coating 

input capacitance of the control electrode 
input capacitance of the deflection electrode Dl 
input capacitance of the deflection electrode D2 
input capacitance of the deflection electrode D3 
input capacitance of the deflection electrode D4 
deflection plate Dl against D2 
deflection plate D1 against D3 
deflection plate D1 against the plate D4 and the 

anode a2

deflection plate D3 against the plate D4 and the 
anode O2

cathode capacitance against all other electrodes 



RECEIVING TUBES 

CATHODE-RAY AND PICTURE TUBES 

TRANSMITTING AND AMPLIFIER TUBES, 
IMPULSE AND MICROWAVE TUBES, 
VACUUM CONDENSERS 

SPECIAL TUBES 
COLD CATHODE TUBES 
PHOTOCELLS, PHOTOMULTIPLIERS, 
CAMERA TUBES 

SEMICONDUCTOR DIODES, RECTIFIERS, 
PHOTODIODES, TRANSISTORS 
INTEGRATED CIRCUITS 

TABLE OF TUBE EQUIVALENTS 
TABLE OF SEMICONDUCTOR DEVICES 
EQUIVALENTS 
TESLA TUBE COMPLEMENTS 
FOR RECEIVER 





Receiving and amplifying 

tubes 





Table of preferred types 

Filament 

O 

II 

7 

> 
M 

II 

' 

a 

0 
— 

Diodes 

For mains 
voltage 
rectifiers 

Single 
DY86 
DY87 
DY51 

EY86 
EY8B 
EY87 

PY8B 

High 
frequency 

Single EA52 

ECC82 
ECC83 
PCC85 
PCC88 
PCC18S 

Triodes 
Voltage 
amplifiers 

Double 

With three 
diodes 

ECC82 
ECC83 
ECC85 
ECC88 

ECC189 
E88CC 

ECC802S 
ECC8035 

EABC80 PABC80 

H. F. and 
A. F. 
pentodes 

Output 
tetrodes 
and 
pentodes 

Linear Single

EF80 
EF86 
E18 OF 
EF18383 
EF800 
EFB06S 
EF184 

EF80 

Exponential 
Single 
With two 
diodes EBF89 

U P to 
Wa max 

18W 

Single 
EL84 
ELBE 
EL803S 

PL84 
PL500 
PL504 

With a triode 
ECL86 
ECLBS 
ECL84 
ECL200 

PCL86 
PCL85 
PCL84 
PCL200 

Wa = 45W Single EL34 

ECF200 
ECF201 
ECF801 
ECF802 
ECF803 

Mixer - 
oscillators, 
TV circuits 

om Combined 

Triode- T 
anode-

PCF200 
PCF201 
PCF801 
PCF802 
PCF803 

Triode- 
heptode 

ECH81 
ECH84 
ECH2O0 

PCH2OC 

Tuning indicator EMB4 PM84 

a 
0 

UY82 
UY85 

UCC85 

UABC80 

UBF89 

U L84 

UCL82 

UCHB1 

UM80 
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Designations of the receiving tubes according 
to the TESLA standard NT — K 003 

According to this standard are marked the electronic and gas 
discharge tubes manufactured by TESLA. The electrical properties 
and dimensions of these tubes tally with those of standard European 
types and are designated accordingly. 
The designations of the electronic and discharge tubes are made 
up of figures and capital letters. The first part of the designation 
consits of figures, the middle part of letters, and the last part again 
of figures. 
The first part of the designation is a group of figures indicating 

filament voltages in round figures. 
The second part of the designation is a capital letter or a group 
of letters, indicating the type of electrode structure. Combined tubes 
of several sections are indicated by groups of capital letters in 
alphabetical order. Each section has its own particular letter in the 
designation. A cathode with the filament is considered as a single 
electrode. 

The letters indicate the following: 
A - diode (applied in the broadest sense) 
13 - double diode 
C - triode (with the exception of output triodes) 
D - output triode 
E - tetrode 
F - pentode (with the exception of output pentodes) 
H - hexode, heptode including pentagrid 
K - octode (also any structures of eight or more electrodes) 
L - output pentode 
M - ele-"onic indicator (tuning) 
W - half-wave gcs-filled rectifier 
X - full-wave gas-filleJ rectifier 
Y - half-wave vacuum rectifier 
Z - full-wove vacuum rectifier 
The third part of the designation consists of a group of two or three 
figures. The first figure, 1 to 39, indicates the type of base, flee 
last figure indicates in more detail the type and line of the tube. 
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The figures mean the following: 

1 — octal base K 8/17 Standard: CSN 358907 
2 — loclal base S 8/18 Standard: CSN 358903 
3 — heptal base S 7/10 Standard: CSN 358902 
4 — novel base S 9/12 Standard: CSN 358904 
5 —all-glass nine-pin base S 9,25 Standard: CSN 358905 
9 — fitted with soldering .wire terminals 

21 —T base (all-metal line) Standard: CSN 358913 
22 — P base (with side contacts) Standard: CSN 358914 

The designation is written without hyphens, dashes or spaces. In 

special cases certain special types of tubes are marked with an 

extra letter after the third part of the designation. These letters 

indicate: 

V — design with greater resistance to vibrations 
Z — cathode with very long service life 
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Standard European Tube Designations 
The electrical properties and dimensions of the tubes tally with 
those of standard European types and are designated accordingly. 
The designations of current tubes consist of figures and capital 
letters. At the beginning of the designation are letters, and the 
second part consists of figures. 

The first part of the designation consists of a group of letters, the 
first of which always indicates the filament voltage in volts and the 
method of heating the filament, as follows: 

A — heating voltage 4 V. parallel feed 
D — heating voltage 1,4 V, or 1,2 V, battery operation, parallel or 

series feed 
E — heating voltage 6,3 V. parallel feed (exceptionally also Se-

ries feed) 
G — heating voltage 5 V. porallel feed 
P — heating current 0,3 A, series feed 
U — heating current 0,1 V. series feed 

The second and further letters of the first part of the designation 
indicate the structure of the electrode system. Combined electronic 
tubes of several sections are designated by a group of capital 
letters in alphabetical order. Each section hat its own particular 
letter in the designation. A cathode with the filament is considered 
as a single electrode. The meanings of the letters are as follows: 

A — diode 
D — double diode 
C — triode (with the exception of output triodes) 
D — output triode 
E — tetrode (voltage amplifier) 
F — pentode (with the exception of output pentodes) 
H — hexode or heptode except a pentagrid 
K — octode or pentagrid 
L — output pentode or tetrode 
M — electronic indicator (tuning) 
Q — enneode 
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X — full-wave gas-filled rectifier 
Y — half-wave vacuum rectifier 
Z full-wave vacuum rectifier 

The second part of the designation consists of groups of figures 

indicating the types of the applied bases and the progressive 
numbering, as follows: 

1 to 10 - various bases such as P. octal and pin types 
11 to 15— T bases 
16 to 19 — P bases, octal 
20 to 29 — loctal bases with the exception of the battery lines D 21 

and DF 22 
30 to 39 — octal bases K 8/18 Standard: CSN 358907 
80 to 89 — noval base S 9/12 Standard: CSN 358904 
90 to 99 — heptal bole S 7/10 Standard: CSN 358902 

180 to 189— noval bases S 9/12 CSN 358904 
200 to — decal bases 
500 to — magnoval bases 
800 to — noval bases S 9/12 CSN 358904 

Special electronic tubes such as those of long service life, with 

narrow electrical tolerance, with structures specially designed to 
withstand vibrations, etc., are marked with specially adapted desig-
nations (E180F, E88CC, ECC803S, etc.) consisting of extended figure 
groups and in some cases with the letter S added. 

Outlines of tubes: PCFi200, PCL200, PCF200, PCF201 

33 



Dimensions 

S 9/12 CSN 35 8904 

P,pce. 
59/52 
CSN 35 8904 

of the tubes 

Size B 
max 

C 
max min 

Dimensions 
D 

max 

mm 

mm n 
E') 

nom 
F 

max max 

N 1 45,2 38,1 35,0 44,4 26,2 28 30,9 51,5 

N 2 56,3 49,2 46,1 55,5 37,4 40 42 62,6 

N 3 61,8 54,7 51,6 61,1 42,9 45 47,6 68,2 

N 4 67,4 60,3 57,2 66,6 48,5 50 53,1 73,7 

N 5 78,5 71,4 68,3 77,7 59,6 62 64,2 84,8 

NA 28 45,2 38,1 36,6 42,8 26,2 28 30,9 49,9 

NA 34 50,7 43,6 42,1 48,4 31,8 34 36,5 55,5 

NA 40 56,3 49,2 47,7 53,9 37,4 40 42,0 61,0 . 

NA 45 61,8 54,7 53,2 59,5. 42,9 45 47,6 66,6 

NA 50 67,4 60,3 58,8 65,0 48,5 50 53,1 72,1 

NA 56 72,9 65,8 64,3 70,6 54,0 56 58,7 77,7 

NA 62 78,5 71,4 69,9 76,2 59,6 62 64,2 83,3 

NA 66 84,0 76,9 75,5 81,7 65,1 68 69,8 88,8 

1) Th s dimension is measured from the seating of the base to the 
under surface of a measuring jig which is an annulus of 1.125 
± 0,025 mm inner diameter, and edges of the openina of which 
are rounded up to a radius of 0,1 mm, 
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Dimensions of the tubes 

~'rtNce 
S At0 
CSN 35 0902 

S 7/10 CSN 35 8902 

Size B 
max 

C 
max min 

Dimensions 
D 

max 

mm 

min 

E 1) 
max I max 

F 
max 

M 1 

M 2 

45,2 38,1 35,0. 44,4 26,2 28 X0,9 51,5 

54,7 47,6 44,5 53,9 35,8 38 40,4 

46,8 

61,0 

67,4 M 3 61,0 53,9 50,8 60,3 42,1 44 

M 4 67,4 60,3 57,2 66,6 48,5 50 53,1 73,7 

M5 75 68 60 

1) Th s dimension is measured from the seating of the base to the 
under surface of a measuring jig which is an annulus of 11.125 
± 0,025 mm inner diameter and edges of the opening of which 
are rounded up to a radius of 0,1 mm. 
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n

a 



Sm1

T4 

R9 

05 

R2 R3 

N7 MNI 

T3 
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K 8/15 

MAGNOVAL DEKAL 
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1,49
8,96

K 8/17 



Duodekal 
K 12/27 



Tube caps 

C 6.1 

ONT 358961 

Material - brightly nickel-plated brass. 
Applied for the electronic tubes: 
1Y32, 1Y32T, PL81, PY83, 12QR50, 12QR51, EY83, EY88, PY88, 
EL81, EL36, PL36, PL500, ELS00, PL504 

C 9.1 
ONT 35 8963 

Material - brightly nickel-plated brass. 
Applied for the electronic tubes: 
6L50, 6L50V, EL12 spec., EL51, 4654 

N22 VC 01 
Material - brightly nickel-plated brass. 
Applied for the electronic tubes: 
DY86, EY86 
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1.0'1 

/\ O m 0 YOl M M 8 R ., 
O' N oR N 1.) n R

w 

v »0~0~ \ °1 ~at
o

 a •~ ~ o,a~~ 

O
p
e
ra

tio
n
a
l 

D
a
ta

 

v 
N 

H 

N O r N 

p 'o a o, 01 a 

o 
1'U U U U U a7 D 7 D a 

S U 
L 

3 aaaao C a a >>> 

UUU IL 
a a >>>> j 

M N O 
0 f N ^ R M 
O O + N V 

>> i > 

r r 
00

+V 
a 

> i >>>> 
0 

In O .- 1n M 
.V  

C O e O e e p e N O 

C 

vl 
i ui O 

V
p

!I
o y V 0 V 

ro v aV 

UIUUUUU mU U

R 
V 

S
ta

tic
 d

a
ta

 

C

O 

C ~ 

E m 

D 

0 
°1 0 6 u 
r 

a 
Q 

0 
r 

U 
0.. 

>>>>  E E 

e O e O 

ED ~ 

O 

in M 

u, 
a + 
U a a a o 

= 7 > > > n rn

» xa Q
v e 0-c 

N 

> 
Q Q >5< 

>C; E E ~~ E R _ 
O m

C 
Den 

0 0 
O 

a 

c b 
0 m O 

D0 +  -I- - f: D & ? 1n 3 

15 



M
a

xi
m

u
m

 R
a
t d 

'~
s y»>

Q Q v ~ O _ 

Q O O 

N 

»+ i3

O
p
e
ra

tio
n
a
l 

D
a

ta
 

p
o

w
e

r 
a

m
p

lif
ie

r,
 

a f~ , of 

1 

ro 4 

>>> E E. >30 >> 1 E E E E.x. >30 
m 
4 O pp8 M y~ m Vf h ul QO  0 a 

O N N N  )( 
Y N 

O v1 M h o m• O v 
n  N M  'p' N vI 10 r 

1

N N X N N 

S
ta

tic
 d

a
ta

 

C 
O_ 

N 
~ O 

47 

a 

~ c 
O 

d 
u a 

a. 
4 

> 

4> m >>> E E E 
pM b H O OO

O^ V - N N T V dO 

w d 

d 

v 
. .E 

a 
O 
c ^ 
a

4< 
>> E E 

8 0

N 

z 
d 

V7 

N 

V 
a . 

M h n 

~ N 

d r- o. o ~ a E 
o E a d o O m 

Ina' cd w o 3 
~- d M 0.0 
dzc7 vro 3- 

O c w a o 
d LL 

o 
> 

h d Q> O 1 

154 



M
a

xi
m

u
m

 R
a

tin
g

s ccici 
>>> 3 E E L F E 

> L. E 
o 

E o 0 

O p o 
~

N O H O 
m E o 
x m o u 
m 

o m v s 
a' -  L i O 

C
N

c 

3 m - o p wy.r 
~.r..i E>

> O Q E  
0 
pp O N 

O 
O O i[1 ~tl a A 

O 
C o o E 

N N ~O N N ^  .-G
O 

N = W~ O ^ M ,p  N N n ~ 
N 

a+ 
h O 

> II o 
a o o `-o- " 

11 0 O M 
e  

a 
Q. L y 

?. 0 
i"8 

N S 
Ov]

Q  N M ^  
O O~ 

O "O 0 V v N O y U 
O C O N 

pp 
M  O O 

Ca,
N h E V'O O O N N I~ N ^ C EU C v 

W C p C  E - N O O d'6 

N
E N > y  8' 88 v N lI 

M 
.. 2 

U E O 

O Y d C 

a o 
II o v ° Nm N 0 

E o II o m o - 
.N 

E
a'

9 

O O p  Op  ^ M O^ M N ul 8 
Vl tO9 ~O ^ N N  O N 

u 

O
p
e
ra

tio
n
a
l 

D
a
ta

 
S

ta
tic

 d
a
ta

 a a a 

C 
0 

d o a ~ 

'- -a 
a 

15; 



a

E 

E 

a 

>>>3 >>> 

+1+1 N + 

o 0 4 0 o 1+ 0 .- N O O 

N 
y ^ a 

(+ .hoc a a o o, cn rn o> 

O
p

e
ra

tio
n

a
l 

D
a

ta
 

>. >>  E E E 

O lh O M m^ n 

m m ̂  o 
N ^ t7 ̂  

0 
0 

.0 a 0,
> O » N C

a
p

a
ci

ta
n

ce
s 

C 

a 

S 

a 

'a 

a 

N 

> 

Q Q 
>> E E 

0 
O ^ W 

s 
u v N ,a

_ -O 2 tf Oi 

D E I 7  = In 

8 
N 

n M Q 

I 
b 

1 

LL LL LL IL LL
0. 0. 0. 0. 0.

Q M I. N ^ 
N n1 0p 

\
O 

A V

N _ 

O \~ a i a m 
,-0000 

LL LL LL 
0. 0. 0. 

a U) 

~V 
C

g1
T

/Q
ip

 <
0
,0

1
 p

F
 

LL
c a 
0 
+- o 
00 

V 
c y
v 
00, 

CI 0 
V 

> 

Q Q Q 
> > > E E E GsE 
O O Q m M e m O I M 

.M-

v 
/\ V 

O a 

C N O b O N 
a X77 o rnN 30C 

C 
O 
N O 
C N 
d O 
E 61

0 
N O a 

a 

a 

N 
✓) 

W 

U 
n. 

~ N 

Q 
Q 

2 0 a> 
o 

srnC 9 3 o Q O u 

° o 
v (~ a 

x f-- -' Q m o. N `o

2° 0 0 0 c o 
F a C)

56 



M
a

xi
m

u
m

 R
a

tin
g

s 
O

p
e
ra

tio
n
a
l 

D
a
ta

 
S

ta
tic

 d
a

ta
 

>>>33>> E > 

>> 

>> 3 E E E 

00 v1 WO O O 
t] N CI O 

N 

~t P 

N C 0 0 9 ci 
v \ce N •~0 E o, o, y ; o

c b e e>>

o w9~m.=o> pc= EsuNo`o 

O N vNi O N?.N. o o. G' 'O O ? w all o >«°o
ll3~nnEa

c> co >

y C 
? b ' - t c N E 0 O '  c  v O .~. - v 

+. ,p _O J  U  o y" o S a C C p c L 
Eu0E.-E ay v p o_N 

E o c N a 
o a c.xo 

N O o o O
1D

Q No

O O j"O E oo O/ O W ,o, N N ' N «« YU'A OC Eb0 >U~O 
%OO 

O o  N 
` N O 4 

O 
O 

.. p c o C-0 « a N N p o n~j p C
4 c y 0«L. 2'  o  N - N « J O 

N 0 0 0W 0 0 ~ aJ+y ~ -O C O N Ot~ ~ ~~ Ot— > 
N O L Y O N N

°u 0 w °/~ `voovaNN -oE ~~..00 N occ 

E4300.° 
".uoo oocc cm`;uo-E~

-v o> oE._f o.uovo3 U 

z 
C
C, 

1 
U 
L. 

> > > E E > > > E E 

n 
~ 

g•n W0 
~ a 

1 ao 
N N N 

d 
~ 

r 
^ 

h 

d 7 7 b G > > > c_ 

d 

,= 

>> E E Y 

goov~oa 

o m 
> > to ~ oe 

N 
W O N 

rn pi s E ~ 

o a N p 
0 C

•~ E  0.2 C.2 

a = o w 
O u  C = 

t- O a •0 

57 



M
a

xi
m

u
m

 R
at

in
gs

 >> 

I) 
v 

EI
>p 

gi
pp

" 

a ve ~_ 

Yt 
a 
o 
C 

»3»33E~>p~ 

r ro

3

O
p

e
ra

tio
n

a
l 

D
a
ta

 

v 
v 
a 
O u 
w u 
c 
o 

Q 

o v _ 

> . E> 

gQ

C~.l N 

o 

r  aD f 

o >> E E E E>3a` 

v 

-
a -
~ 
a 

y O 

O 
d 

N 

H
e

a
tin

g
 

S
ta

tic
 d

at
a Q> 

o c 
- 

m 

L • 
 

u 

w

W 

v 
1 

Z 
>> E E 

~ 

N 

y 

~ n o
H» ' V7 1 

d 
'a 

1 

>>> E E E Y 

~ N ' 

7 7 7 QiA 1 1' 

D
im

e
n
si

o
n
s 

E
as

e 

in 

Z

W 
J 

N 
1 ~• 

N ~ 

 Qf ~ 

• • '— c v o' 
Q 

a 4 o o Q
N 

 0l O NCD
O LL a 

I— 3 Q o u 

c 

a. , 
._ 

C 
Q 

CD s 

58 



M
a
x
im

u
m

 R
a

t'.
 

W LL U U LL
a a n a a 

O O C1 O  N

dV V VV~ 

mUUciUv°1

u N E 

O.:`~ 

CoD 

O
p
e
ra

ti
o
n
a
l 

D
a
ta

 

S
ta

ti
c
 d

a
ta

 

Co
J 
U 
a. 

LL U. U LL
a a a a 

ItL 'O 
N N 

V 

LL LL. LL. 
a a a 

O O N 

^ vv 

CI - U\ 

U UV U 
 UI

c U •U U 
C 
n. 

11 
Co 

V 
a 

15 



M
a

xi
m

u
m

 R
a

tin
g

s >>aE 

@2` / C.' 

)\D :ia !/J\DD o 

O
p
e
ra

tio
n
a
l 

D
a

ta
 

§~~~,_ 

fI 
;222222

}\ 

f)»»7qf > \}/ tttt 

e m 
, E ; 
»\ 1.1 

~
41 

~±.j0 
.)c 
2/ /! 

~
WI
o'' 
±|0703 

000 

« 

S
ta

tic
 d

a
ta

 

k 2
a 

2 

< > It >Q7E 

2/(Io 2"22 ©

}f 
~s 

D 

» »7 I- z a(=2 

S
iz

e 
N

A
 6

2 

j 

a 

2~z2*~22 

01 

% 

160 



M
a
x
im

u
m

 R
a

tn
~

s
 

h e  n of O O p  '1 Cn O .nN 

N i •- il] N 'w R O 

M ti

8 
N N 

° + I 

»~ 13» 

O
p
e
ra

ti
o
n
a
l 

D
a
ta

 

C 
a 

S
ta

ti
c
 d

a
ta

 

o 0 
NO CE c a rn y
O O. j O o Oi fa 

LL LL LL
a a a 

t)
 

C
u
rr

e
n
t 

o
f 

a
 

n
e
w

 
tu

b
e
. 

C
a

p
a

ci
ta

n
ce

s 
C
9
1 

1
8
 

C
a 

8
 

C
a

fg
i 

<
1
,1

 

Z 
¢aa >¢ 

¢ > ~ °i > > > E E E

c '

W ~ v 
_ H 

-O p IT U P Qp N 
. - D r C D C 

Ou - 

v 

O 
U, 

U) 

V 

M 

n. O T o o 

w 
O O 
'~ N 

v ̀w a o 0  w 

o —' 

2 o u 
_o) w 

2-
000 

161 



M
a

x
im

u
m

 R
at

ii,
~o

~s
 

O
p

e
ra

ti
o

n
a

l 
D

a
ta

 
E °

v o 

o n 0 0 0 0 wl `O O O pp of o 4 a nl 9 p 

t~fl N YN N N 
N  

O V ° M 
0 0 

C E 
o O 

rn N y O 

2- a0 E

v 
O U 

._ 

o c 

S 
O 

U 

N

m v 
r 

a  c O O 
ci

C N _ i < o 0 w 0 

»~3»>333~0 ~~ a 

D o 
c= O N 

C - O c o 
y c 

° 
O o o 3 

G~ — DO O O O O m  0 O O Vf v7 Rf IA n N 1f1 O u, n O CC (y

`y in W

v C N

a L  v s d 

E" v - vc y p

XX X 
vt 

y~CVC V C V V '  NNNN 

p O N v « 3 a 
c U '  a _ 
o u ° ci
~r

O LL O U d U p, O ° ci

>>> E E >>>>  .> E E E E 3 0 

O
f
 
a
 
n
e
w
 
t
u
b
e
.
 

St
at
ic
 d
a
t
a
 

Q Q¢ 9 S Q LL u 1 t 
Q> N  ' >>>> E E E Y~ E a a a a a 

N 
01 Iff pp

 ~O O O O h O NO 0 

O  N V L O ^

U ~ 
r 

V 

z 
w 

U-

162 



M
a
xi

m
u
m

 R
a

tin
g

s >
c p p o 

u 

N N OO h 0  4 N 

f 
v 

I Y1 N 
Q O o 

7 

d Q G 
O w 

Cu 

Yl vl N F 
O 

U^ 

h 
II Oil 

C 
a 

>+13»3 ~~~~ ~Mua QuuO 

O
p

e
ra

tio
n

a
l 

D
a

ta
 

a _ 8 g 

i d a 

LL E a ❑ Ol Y O p 

n 0 5 s  w E 

E v x vII 

U 
v o v 

o 
E c m c 

C W L 
a c -

d 
s E o y 
« o o 
o d w « 7 

L _ U 

O O > U C 

E a .°^ 
 

„ E o 
N v V U d E o - z u 
a  
- I

❑ Y C o p `) a C U 
u~' 

+ LL 0 O1 

a . > EE =DD 

» ici E E > - 

N 1O  N m f 
r- Q N O 

O ~ 

a 

>> 

C

a 
U 

N 

a> 
M Vl 

O 

« m > > > E E E ci- 

°

L ® r 

U 
U O~ 

-O ❑ ? p, 

D 
rf ? N 1 OC 

I 

C
C 
O _ y 
C a 

E 00

0 
m a a ~ 

a a 

In 

z 
U 

N 

U 

OI

163 



M
a

xi
m

u
m

 R
a

tin
g

s 
O

p
e

ra
tio

n
a

l 
D

a
ta

 

Cl O O N« U) O Q O 

n N 

»3»3o~a~~~~ 

>> 

00 

CO 

>  ~ E E 

In V CO 

: 000   Q n 
m 
m 

a 
E 

O 
W 0 

~p O~ O~ a 
> > K d a m 

LL U C_ W 
0. 0. 0. 0.

o 'o o 0 VII VII 

Cl 

a 
• 
2 

S
ta

tic
 d

a
ta

 

> 
Q Q Q G>  Q 

<>U m >> >>> E E E N E 

O«  V S® 0 O N 
in 

In
 o N 0 

U) 
O ~ " 

Cl 
V 

y 

_ 'a O C a m a H 

O 

a u 
r a 

Q 

z 

N 

M 

a 

CC
v V O 
C O 

0. 0 C 

C O a
o. v 

- -w
.a 

rn a E
10 3 a 

64 



M
a
x
i
m
u
m
 
Ra

ti
ng

s 
O
p
e
r
a
t
i
o
n
a
l
 D
a
t
a
 

St
at

ic
 d
at
a 

C 
O 
N V 
c c 

E 
m 

O 

O 

a 
f- a 

O

>> >> E>~ 

10 0 110
01  p' (N

O 
ro 

n 

d 

»3»33 -

IL U LL
a a a 

U_ 
O U 

>C;>> E E9>3o o >>c > E E E E>.3e 
v 

¢gOOO3O O .-e W NC amOOO10p10 1 o inane 

III i 
•Q 

I N ~( N X 
E N N 

U O 

Cl Cl 

o O O  10 o 1O a n •0 O o pI O o o 1 O in In In .- vl In 9 

E .̂ - P  N N  N a  Q :

•I

V 
O ❑ 

n. 
N 

c, 

u. a o, rn o, ❑ o, o 

A
F

 p
u

sh
-p

u
 

o `❑ 
v a X  o o O 0 o »a~>_ o o=~Ka-

M h 
o 

Z 

> > > E E E 
- 

In 

® O 

O N^ Ln O W N 

u 
V 

-- 
.-_ 

0 

Z 

H 

0O 
J 
a 

165 



M
a

xi
m

u
m

 R
a
tin

g
s >

>>

 

> > >.4,>>  E E E > y 

1[l 1!] O N O ly n 
vOY 

O O vt N N O .O U 
O ~. 

O w p N 

` y d _ O 

O 
a O 

.-,-•------.. ~ y N VII I °1
»7 > D D Do N M 

O
p
e
ra

ti
o
n
a
l 

D
a
ta

 

C 
rn o 
C 

C 
y 

00

N 

H 
o 

E
E h 

O 

N M 
N 

O 

N M 
O O O 

n 444Oia 
00 
O N 
N AI 

C) 
d > 

`0 N 'O N  O N O Q 
a ++ 

C 

0 
u 

> N •O •O 'O OO b N 
CCI 
N n n 

W 

v .. 

O 
D 

> 
OO 
4,) In 

L y 

a 
C 

C O,
 E 

01 n 
N 

N N 
N N 

O ~ 

O O O 
O 

O 
7 > N N 

M 
N 

¢ > m >>>E E 

N .
V ~ O

n y 
V 

W O. G  O O 

O o O F T 
7 

7I 

C 
O 

O 
C ~ 

E_ °0
D 

C 
O 

d a Q y 

~ a 
a 
a 

z 

m 

U) 
O) 

CO 

O,9 a  N 
o w o 
c 'O O > 

a o u 
c w v 

O Olt 

° " a F>
`O E 

Oz OO 

66 



16. 



'G4 



M
ax

im
um

 R
a

tin
g

s 

>> E>>> i o m N pq8 000 

P N O N N 
« N 
U u 
øc 

O 
,± N C 
~ 2 . 

0 
=» O - 

O
p
e
ra

tio
n
a
l 

D
a
ta

 

C 

C 
v 

I 

S
ta

tic
 d

a
ta

 

>E> ~~ 
o o n 
N ~ r 

o n 
'O N 

00 
U b O 

N r r r 

N m 
 fl  

a 0  O 
N r r 

O N O O 

<> c E Z 

t7 a rO,~ O O O 

O N Vf n V s

C 
0 

V 
~ o 
E 00
O 

O 
V 6 
a v 

a 

of 
Z 

C
N 

m 
O



T
yp

e 
I 

D
im

e
n
si

o
n
s 

H
e

a
tin

g
 

O
p

e
ra

tio
n

a
l 

D
a

ta
 

M
a

xi
m

u
m

 R
a

tin
g

s 
A

p
p

lic
a

tio
n

 
B

as
e 

S
ta

tic
 d

at
a 

.' o2n~o 
ri vi 

a. y« 

? 4.Y n0t .'~ 
0 K ~ ~'F 

°» 

u E 

O 
o 

o m E 

Ex o 
a 

Q 

>> E e >ie>3 

OOOe eo 
in N N n ' '~ N 

M m 

Q D .cG N 
O ll M C G+ gi  n 

» a»»3 

P
Y

83
 

C
a

p
a

ci
ta

n
ce

s 
If

 
0,

3 
A

 
C

a/
k 

<
6
,2

 
pF

 
U

t 
20

 
V

 
C
k
/f
 

<
2
,4

 
pF

 
tf

 
<

35
 

s 
In

d
ir
e
ct

 h
ea

tin
g 

s 

U
a 

15
 

V
 

Ia
 

1
1
2
0
 

m
A

 

I 

P
Y

88
 

1)
 
M

a
x 

22
 0

/0
 

o
f 

a 
cy

cl
e,

 
m

ax
 1

8 
µs

 
If

 
0,

3 
A

 
2)

 
A

b
so

lu
te

 
m

ax
im

um
 

U
f 

3
0
V

 
tf

 
!2

5
 

s 
C

a
p

a
ci

ta
n

ce
s 

In
d

ir
e

ct
 h

e
a

tin
g

 
C

a/
k
 

8,
6 

pF
 

• 
C
k
/f

 
2 

pF
 

U
a 

1
5
V

 
la

 
>

12
5 

m
A

 

N I~ 

Z Z 

Woo 

3 

4 

~ a--. 

0•

•.O 0 0

O 

v 

a 

O 

_ c 

~ ~ 

oL 

m o 

h 

n 

0 

170 



M
a

xi
m

u
m

 R
a 

ig
s
 

E~ ~> at >>> E E E E>> 

1fO1 VOf ' O  N N N 
In N r 

4 _ 

` 4)=»3 °c~~oc 

N n

J 
'a 
o Q, 
a a N 

C .- ti ti

-o 
G 

'~
 N ~. - 

O j jj vv'nv 

O
p

e
ra

tio
n

a
l 

D
a
ta

 

> -x E E>= LL LL LL LL LL LL LL
n a n n n a n 

f 

n O  O  O. O) N m m 00 n 
,-0 o v v o 

o V 

6 N 
do

O } 

O 

C) 
N O O- in o f f I. 

N O rl 
C 

U) 
d 

a Da DY> C
ap

ac
ita

nc
es

 

Y 
. 4)  0)

00 d O b 'C b OI 
UUU UUUU 

N 
C U

s 

S
ta

tic
 d

a
ta

 

<>!'
>> E E .Y o E 

> 9: n n o 
IA .- vl N N In 

p C ° 
- a a Q w

= 7 .E 7 ~ In -~

D
im

en
si

on
s 

m Y Y 

S
iz

e 

D
io

d
e
-t

w
in

 d
i 

171 



M
a

xi
m

u
m

 R
at

in
gs

 

v 
o 

o ~ 

ti

> E E 
n 

_ v

y 

I 
0 
O 

.-

H
ea

tin
g 

O
p
e
ra

tio
n
a
l 

D
a

ta
 

S
ta

tic
 d

at
a 

S
 

3,
8 

m
A

JV
 

µ
9

z4
1

 
20

 
R

i 
I 

M
Q

 
h=

 (
U

g1
 -

 
-2

0
 V

) 
<8

0 
µ
A

 

U
d
 

IV
 

Id
 

>
0,

3 
m

A
 

T
yp

e 
D

im
e
n
si

o
n
s 

A
p

p
lic

a
tio

n
 I 

B
as

e 

i72 



M
a

xi
m

u
m

 R
a

t+
'g

s 
O

p
e

ra
tio

n
a

l 
D

a
ta

 

P 
C C

W 

»3»j3~3E~ > >E 
x 

OO.-OOOP Ovi .fl~opp o m
")CM ^ Vim) N 9 r E of 1~ N N g 

C1 

m m 

d 
Ca 

v j 
O 

n 

»3»3 3 
` mot _AC,DCD 

6L lL U UL U 
a a a a a 

N N N - - 

N N O O 

yvvvvv 
V 
C 
6 

•u ct O 

> > ~ E E E -x; 
m 

> »C1, > E Edo' 

O O OO  v) O m u7 U'1 W O N C CM 'C O no 

.N- 
,M 

N 

Q 6 O u 

N W eOD C b 
O P N 

CICM 
m Cp O N 

O X O I 

V tl 'C

O O v 
n u) r) 

N 
th m O of C

CM
E _ O e

O I tl 
' X X 

v N N 
L 

C > ≥ ' ~n o o°a Y :; a' D

S
ta

tic
 d

a
ta

 

C 
O 

u 
~ o 

m 

C 
O 

C o 
6 V 

I- a 

d 

Z 
<>'- ° i >>>E E E 

U 
W 

0 
D 

E 

N 

N 

N 

('1 

m 
D 

D 1

1 



¢ 
b 

~.~ LL LL LL tS. LL LL LL LL LL LL U. Ua »33 Eg»>.>< aaaaaaaaaaaa 

lC 
N N Q ^  S O Q N 

~ 
tV 

E 3 l

° ±
c a 

I

In M M 'O V 
p  
m M ED W m In M 

O O d O 
U 

ti V V V V V V 
oo r 

UUUUUUUUUUUUU 

O
p

e
ra

tio
n

a
l 

D
a

ta
 

1)
 

S
hu

nt
ed

 w
ith

 
ca

p
a

ci
to

r 
10

00
 p

F
. 

¢> O1 >C'i E E

O N  v N' 
b 

N A V 

U a 

D 
E  

K _ In tot_

C 
O 

N 
C 

O 
In 

0 

C 
O 

O  O 
T 

V 

~ a a 

z 
O 

V) 

00 

U 
D 

b 

b Ol Y 

H w 

• 

Y Ql 

O 

C 

Q

E 
O 

C 

C -6
0 $ 
O 

O 
+' V 

OIL 

4-> 
X 

E 

174 



M
a

xi
m

u
m

 R
a
tin

g
s 

O
p
e
ra

ti
o
n
a
l 

D
a

ta
 

2 

S
ta

tic
 d

a
ta

 

c 
o ~ 

~ o 

I 
p o 

O O 
v 

c a a o 

a o e
++ + 

I D 

C; 
»3E 
o ut ul m 
In - o 

L 

3 O R O »30: 

v»Y»EE ?~ d>F> E> a LLa a n 
= .a

8 o o M S I I N o  1 y Q m I O e ,o 
N 7 N 

oc 
E N N Q N in  y  c E ow 

G  
O ^  

v _ 

6 I Ovi ai O N 0 ~^ O O N ~/ 

LL p l i N O •E I O N  N 

U 

+ 
+ 

p O 
N 2 

_ 

p O + ` 7 

u °> > .c H U U 

I 
O 

M b O 
O C 

O  
6 + 

'~  N O O 

+ +- + -~ O N + _ Q 6 

S~~rYrmc'jj  U2UU 

z ~; z 
Q> ~' >>>> E E E f >> E E N E 

L N N v 
d I o u O o 

m ° + ` v 

Q 0 

LI 

0 

D 

V 

0 
V 

v of alp

• • 
• 

n 
L O 

N C O LL

Y v o 
0 

17 



M
a

xi
m

u
m

 R
a
tin

g
s »3» E>3 Ef - > 

y o 
v rn

+ + + a o 

XDD3»> 

O
p

e
ra

ti
o

n
a

l 
D

a
ta

 

G 

C 

S
ta

tic
 d

a
ta

 
In )0 m 
N 

N O 

C 
± 

ii

>> 3 E ~x' E 

0 ) 
It) 0) 

m u) (I) O 

C ° 
° T 
' O 

a E 
EEC 
O 

W _ 

EC u 

0.0 
0 

Y>9c> E E'¢ C C'i  y>y~> E> 
_ _ 
~ y  ~ 

r 
M I 

C. 0 Y  In N 

n') p 
cECJg 

C U  
- 'O 

h w °LL G ❑ I  h 
Q8 N  O Q  v~ -O I 0) 0) 

8 I + 
O) 

? w a 

rn
>~9 c

g oIno 
U h ' h  O N ^  N O O 

DC ❑ 
F F 

N {7 m 
.. w 

O O h 

O 6 

Y or D o d~  D a mui ck" D c n "u) O 

LL LL LL
a a a 

C m~ 
N 

C)

F'FF 
000 

u 
a 

LL LL in a a .o 

m o 
g 

Q V 

o a 
UUU

.

<>r >>> E E E >> E E 
_ O 

p O O 

— of 

v °" 
u t 

1 

N y
9 

'O d ❑ p p I
0 ❑ b 

_ D D D ' 
ON 

C.

C 
O_ 

N 
~ O 

E 
m 

A 

0 
d a 

a 
Q 

76 

Z 

C
U) 

Co 
Y 
V 

Y os 

Y 

N 
•o 

1 OC 

N  

c  ~_ xx

a o c 
C E o 

O) 
o

v -. <o o 

C o u C o E 
2v C — o ° o 

O  x O w 
v LL — LL



M
a
xi

m
u
m

 R
a

tin
g

s ¢ cc 
>>

N N 

A V 

3 

N O O 

N 
N 

O
p
e
ra

tio
n
a
l 

D
a
ta

 

a 
c>>> E E ->3e >>L E E E E >3O 
Y p N `O 1~ O O - Q N O '  m  

,O 
~ ' p• eO  I of `O ~l 

N O  X X x 

N 
a U 

E o 0 1° in fl  b O e 0 

M t7 

a p X X x
N N N  N 

LL O O LL'1 '. O a 'G O O -
Q

d I L 

w 
U 

a 
V 

L  O 
° Oi 00 O p LL

01 
C a

• 

S
ta

tic
 d

a
ta

 

> 
Q ¢ Q c 

¢ > O > > > E E E 

.- c o a g Y i ^  e  N. o 
O  

L 
N N i b 

a  N 

>> E E 

g o ifl 
en N  ^ 

m a ~ c o 0 
io:

D
im

en
si

on
s 

r 

Cp

O 

a 
a

N 
-C

U 
D 

ut 

rn

177 



O
p

e
ra

tio
n

a
l 

D
a

ta
 

a C c e 
>>3 E f c f f> 

o  O . ^  m  N u  O N 
M O (V 

~ N M 

re
si

st
an

ce
-c

o
u

p
le

d
 

y 

8 O O  N S O N 
O if 

`^ 
_ 

O 
^ 

b N V 4 N 
y O 

o 
_ u 

0 o x o o 
F:. 5 '>>.

IL U IL U 

IL lL IL IL M a 6 6 a 

a a a a O o  N o 

.mvgvv 
O ~ 

O `

FUUUU ro UJUU 

N 
W 
J 

U 
D 



M
ax

im
um

 R
at

in
gs

 

>>
p 3>>33 EE C >9 

0 N o n n
»3D 33 ~~ e 1)

 
U
g
l 

au
to

m
at

ic
 a n U. U.

a a 

r ~ N 
N 

V 
O 

V V 
C 
p 
.y 

a 

U U U U U 

O
p

e
ra

tio
n

a
l 

D
a

ta
 

>>> E E . > 3 »c>E EEE. >3o 
mg~ovinNn~n~n~oinao 

r . N_ N h' p I N X X x 
I V ('1 N  N 

Y m OOO 
.drxo0)0'

•  
~: 

OO O 1~ ff 0 17 Q O •p, X X N  X 
C  Q E NN Na  p N e 

a,

Q O Q 
7 m   0 C ' N Ih 

b n LL] P 'O 07 

a Q 
x x 

N !+7 Ol 

3 N 
N N N 

O 7 
a 0. ,o

o a d O 

S
ta

tic
 d

at
a 

Z 

¢ > > > > E E E .o 

Q 'y 0 0 
0.  0 Q aD N 

C, 
a) 

- 7 >  ° N S  eC 

N 
C 
O 
~N 
c p 

E 
m Z 

H 
in 

a 
J 
D 

C .v N

/ • ~~U 

17c 



M
a

xi
m

u
m

 R
a
tin

g
s >> >>> E~ >~~'' 

U) N O N^ N N NA n d 
V 
C 
O 
.y 

»3»> & . 

.o .o. 

N 

(Y'i 

O
p
e
ra

tio
n
a
l 

D
a
ta

 

>> f E > o E 

N I m 

V 

O 

0 

O) O O 
V 

h 
N 

7 

Q 

a 
~7KOC~ LS= 

Q >• m 

L 

U 
N 

E

>>> U

®^ 

O Q 

E Q 
 E 

n 

T
yp

e 
D

im
en

si
on

s 

A
p

p
lic

a
tio

n
 

B
as

e 

v 
Z

y

N 

D 

- 
.~ 

U 

_ 

• 

U 

• 

3 
d 

_ ? 

` 

' -J

0 
O 
V 

C 

_ 
I /  . 

80 



M
a
xi

m
u
m

 R
at

in
gs

 
O

p
e
ra

tio
n
a
l 

D
a

ta
 

>E>> 
o 0 ~ 

N r h N 1~ N 

' D D 3 1)
 

P
ea

k 
va

lu
e 

M 

N 

Q 

> s E> 

0 N 

O 0 O 

C. 

N a 
Z ; 

-'I D U ..'D 

o 
.o 

v 
d° 

L 

U 

0 

O 
N 

V) 

Z z 

DD

181 



M
a
x
im

u
m

 R
a

tin
g

s 
O

p
e

ra
ti
o

n
a

l 
D

a
ta

 
>> E >> > n 

p 
(
pp
Ny N N ON h a) a LL

p
1 

`O 

1+ 

U 

> E E > 1 o  ̀ ONO O _ 
O> - N  N N 

0 
U V 
d C 

O ~ 

m E o o 8 
5-..  o ~_

D= n~0 

e ~ 

N -fl O a Q •C OD O 
O 

K 

0 
0
O 
C 
O 

a 

e_
f 

O N 
N ri
r ~ 

> E> 1

CCC O 
Q o 8 

N r N ~ 

N O') O g 
N r N 

• It)
O O N g 0 

~ r r 
0 
3 „ 

Z 7 = 7 U b~ 

0 
O O 

O V 

I D 
Vl 

L 

E 

0 
0 
~N M C ~ 

E m 

b 

O 
0 O 
r v 
r a 

a 

]82 

V1 R 

Z Z 

0 H 
N N 

N in 

YT 

H
a

lf-
w

a
ve

 r
e
ct

ifi
e
r 



Cathode-ray and pkture tubes 

183 



Designations of the C. R. tubes according to 
the TESLA standard NT-K 003. 

According to this standard the C. R. tubes manufactured by TESLA 

are marked. The electrical properties and dimensions of these tubes 
tally with those of standard European types and are designated 

accordingly. 
The designations of the C. R. tubes consist of three parts made 
up of groups of figures, letters and again figures. The centre letter 
group indicates the type of the tube. The first figure group indicates 
either the diameter or diagonal of the C. R. tube screen. This 
dimension Is given in round figures in centimetres. The group of 

letters indicates the design of the C. R. tube. The letters indicate 
the following: 
OP — C. R. tube with magnetic deflection or monoscope 
QQ — C. R. tube with magnetic deflection and electrostatic focusing 
OR — C. R. tube with electrostatic deflection 
The third part of the designation consists of a group of figures. 
The numbers 40 to 86 indicate the type of screen, as follows: 

40 — monoscope 
41 — green phosphor, medium afterglow 
42 — blue-green phosphor, long afterglow 
44 — white phosphor, medium afterglow 
47 — blue phosphor, very long afterglow 
50 — skiatron 
51 — blue phosphor, short afterglow 
52 — orange phosphor, long afterglow 
55 — blue-green phosphor, very short afterglow 
86 — yellow phosphor, very long afterglow 

In the C. R. tubes 7QR20, 12QR50 and 12QR51, marked in the old 
manner, the third part of the designation has another meaning, the 
first figure of the designation refers to the type of base, the second 
figure indicates the type, special electrical properties, or the mecha-
nical design or properties of the screen. 
The first figure of the designation indicates the base: 
2 — loctal 58/18 Standard: CSN 358903 
5 — all-glass nine-pin base 59/25 Standard: CSN 388905. 
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Standard European C. R. tube designations 

The electrical oroperties and dimensions of the C. R. tubes tally 
with those of standard European types and are designated accor-
dingly. 

The designations of the C. R. tubes consist of three parts, first a 
group of letters followed by two groups of figures separated by a 
dash. Between the group of letters and the first group of figures 
a space is left. 

The type of tube is indicated by the first letter group. The first 
letter indicates the following: 

A — magnetic deflection, electrostatic focusing 

M — magnetic deflection, magnetic focusing 

The second letter indicates the phosphor colour and afterglow of 
the C. R. tube screen: 

B — blue phosphor, short afterglow 

W — white phosphor (TV picture tube> 

The following figure group indicates the diameter of the screen in 
cm in C. R. tubes with circular screen and the diagonal of the screen 
in cm in C. R. tubes with rectangular screens. 

The last group of figures, separated from the preceding group by a 
dash, indicates the design or series type number. 
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Convers'on table for the transformation of the deflection 
sensitivity of the CR tubes into deflection factors 

Deflection Deflection Deflection Deflection 

sensitivity factor sensitivity factor 

[mm/V] [V/cm] [V/inch] ]mm/V] [V/cm] [V/inch] 

0,083 120 305 0,38 26 66 

0,091 110 279 0,42 24 61 

0,100 100 254 0,45 22 56 

0,105 95 241 0,50 20 51 

0,111 90 229 0,53 19 48 

0,118 85 216 0,56 18 46 

0,125 80 203 0,59 17 43 

0,130 75 191 0,63 16 4C,7 

0,14 70 178 0,67 15 38,1 

0,15 65 165 0,71 14 36,5 

0,17 60 152 0,77 13 33 

0,18 55 140 0,83 12 30,5 

0,20 50 127 0,91 11 27,9 

0,22 45 114 1,00 10 25.4 
0,25 40 102 1,11 9 22,9 

0,26 38 97 1,25 8 20,3 
0,28 36 91 1,33 7,5 19,1 
0,29 34 86 1,43 7 17,8 

0,31 32 81 1,54 6,5 16,5 
0,33 30 76 1,67 6 15,2 

0,36 28 71 1,82 5,5 14 

2,00 5 12,7 
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Vacuum rectifying diodes 
Gas discharge rectifying diodes 

Transmitting tubes 
Amplifying and modulating tubes 

Vacuum capacitors 
Pulse tetrodes 

Pulse thyratrons 
Klystrons 

Magnetrons 
Travelling wave tubes 

Carcinotrons 
TR and AIR switch tubes 
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Designations of rectifyng, transmitting, modulating, power 
amplifying and pike tubes according to the TESLA 

standard NT- K 003 
The rectifying, transmiting, modulating, power amplifying and pulse 

tubes designed and manufactured by TESLA are marked according 

to this standard. To the group of electronic and discharge tubes 

intended for use in transmitters, belong only types which for com-
mercial reasons cannot be designated with other marking. The 
designations are composed of letters and figures. 

Rectifying, transmitting, modulating and power amplifying 
tubes: 
The designations of rectifying, transmitting, modulating and power 
amplifying tubes have three parts. The first part consists of letters, 

the second of figures and the third again of letters. 

The first letter of the first part of the designation indicates the 
application or function as follows: 

R — Transmitting tube (or vacuum rectifying tube) 

U — Rectifying discharge tube 

Z — Special-purpose amplifying and modulating tube 

The second letter indicates the electrode structure according to the 
same code which applies to receiving tubes: 

A — diode 

B — twin diode 

C — Low-power triode or thyratron at rectifying discharge tubes 

D — Transmitting or amplifying triode 

E — Tetrode 

L — Pentode 

The second part of the designation which consists of figures, indi-
cates the mean rectified current in mA or A of vacuum rectifying 
tubes, or the mean rectified current in A of discharge tubes. If the 
letter X or Y follows the figures, then the mean rectified current 
hat always to be understood in A. 

The second part of the designation indicates in the case of trans-
mitting and modulating tubes the anode dissipation in terms of W 
od kW, as determined by the third part of the tube designation, If 
the letter X, Y or V follows after the figures, then anode dissipation 
has to be understood in kW. 
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The third part of the designation indicates the construction or 
a special design and the series. The first letter indicates the follo-
wing: 

X — Forced air cooling 
Y — Water cooling 
V — Vapour cooling 

The next letter indicates the order of the tube or its design, and 
is in alphabetical order beginning with A. Some designs are indi-
cated as follows: 

A, B, C, D, E — Tubes with stems and leading-in conductor wires 
F, G, I, K — Tubes with pressed glass headers and pin con-

nections 
H, J — Tubes with high-efficiency V/.h cathodes 
L, M, N, O, P — Tubes of coaxial design. 

If only one letter is in the last part of the designation, then the 
tube is always of all-glass design and is radiation or air-cooled. 
If the penultimate letter is X, Y or V, then the tube always has an 
external anode. 

Pulse tetrodes and thyratrons: 
The designations of pulse tetrodes differ slightly from those des-
cribed above. 
This designation is composed of three parts. The first part consists 
of figures, the second of letters and the third again of figures. 
The first letter in the second part indicates the following: 

R — Transmitting tube 
T — Thyratron 

The second of this part indicates the following: 
P — Pulse diode 
O— Double pulse diode 
R — Pulse triode 
S — Pulse tetrode 
T — Pulse pentode 
U — Pulse tube with six or more electrodes 

The first figure of the first part of the designation indicates the 
heater power according to the following table: 

u 

Heater 
power 

to IWl 
0 10 20 50 100 300 1000 3000 

Above 
3000 

First 
figure 

1 2 3 4 5 6 7 8 9 
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The second figure of the first part of the designation is the type 
number, 
The third part of the designation is a group of figures indicating: 

20 — All-glass socket 
40-99 — Employed material or design 

Designations of the microwave tubes 
The microwave tubes designed and manufactured by TESLA are mar-
ked as follows. 
The designations of the microwave tubes are composed of three 
parts. 
The first part consists of figures, the second of letters and the 
third again of figures. 
The type of the tube is indicated by the centre, letter, part of 
the designation. 

The first letter of this part indicates the following: 
R Transmitting tube (electron conduction) 
S — Drift tube (electron induction) 
T — Switching tube 

If the first letter is S. then the next letter of the some part indi-
cates the following: 

A — Low-power magnetron for continuous operation 
E — Travelling-wave tube 
P — Pulse magnetron 
R — Reflex klystron 

If the first letter is T, then the next letter of the same part indi-
cates the following: 

N — Protective tube 
The first figure of the afirst part of the tube designation indicates 
the heater power according to the following table: 

Heater 
power 

up to LW) 
0 10 20 50 100 300 1000 3000 19000 

9 First 
figure 

1 2 3 4 5 6 7 8 

The second figure of the same part of the designation is the type 
number. 

The third part of the designation is a group of figures. The num-
bers 40 to 99 indicate the employed material or the design. 
The meanings of some of the numbers are as follows: 

51 — Internal resonance cavity, coaxial outlet 
52 — Internal resonance cavity, waveguide outlet - 
53 — External resonance cavity 
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Transmitting triodes radiation or air cooled 

Type 
U1

V 

If 

A 

µ S 

mAN 

RI 

kQ 

I 

A 

C81 

pF 

RC5B 12,6 0,06 20 6 3,3 1,6 

RC5C 2,4 0,4 26 6 

7,5 

3,3 

1.265 

1,6 

RD27AS 4' 1,75-2,2 9,5 9 

6 

7 

RD200B 10,6 4-4,4 

14 

20-24 4,4 5 >2 

RD300S 5 24 6 4 

RDIXA 15,6-17 19-24 31-99 10'~ 
t5,3 

>2,3 23,2 

RDIXH 9 14-17 31-39 
t0

"~ 
15,] 

4,5 

3,7 

24 

16 RD1,5XA 
t2,5- 
13,5 

39-43 22-30 6-4 

RD2X! 12 45-55 20-24 5,6 3,5-4,5 5 12 

18 



Trnncmit+inn trindpc radiatinn nr nir cnnlpd 

Ca Cal91 Wa Ia Ua (max 
max max max 

pF pF kW A kV Mc/s 

0,4 1,05 5W 0,03 0,3 

0,4 1,05 SW 0,03 0,3 

3.5 0,027 0,175 
0,6 3 
0,4 >25 

1,5 6,5 0,2 0,275 
3,5 10 
2,0 >60 

0,2 5,8 0.3 0,45 200 

10 3 
1,6 15,9 1 0,4 

5 30 

0,6 10 3 
1,6 15,9 

0,4 30 

2 20 1,5 0,6 10 30 

9 2 
5 110 
3 150 

Base cennections 

a 

no 

21 



Transmitting triodes air cooled 

Type 
U~ I~ 

µ 
5 R1 IQ C91

V A mA/V kQ A pF 

RD2XG 12 45-55 20-24 
4'44 
6,65 

3,5-4,5 5 12 

RD2XH 7,5 24-30 20-24 
6,85 

3,5-4,5 9 12 

RD2X1 7,5 24-30 20-24 4' 4~ 
6,65 

3,5-4,5 9 12 

RDSXF 11 115-135 19-21 10 2,0-2,5 9,3 23,5 

RDSXO 11 115-135 19-21 10 2,0-2,5 9,3 23.5 

RDSXH 6-7 68-78 19-21 10 2,0-2,5 12 23,5 

RDBXA 
12806 

66-74 33-44 4,4-6 11 26,6 

RDBXH 10-11 42-48 33-44 4,4-6 ?16 26,6 
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Transmitting triodes air cooled 

Ca Ca/yl 
WI 1a I

ax tmax Base 

pF pF 
ax 
kW 

max 
A kV Mess 

connections 

1 9 2 1 
5 110 
3 150 

1 9 7 1 
5 110 
3 150 

1 9 2 1 
5 110 
3 150 

3 18,5 5 2 
8,5 40 
5.5 100 

3 18,5 5 2 
8,5 40 
5,5 100 

I 8,5 40 
3 18,5 5 2 

5,5 100 

1,5 29,5 8 2,6 12 3 

1,5 29,5 6 2,6 12 3 

f 
9t d& i koll.y 
a rod, tO 

S 
9, 

f —( 
a spiv 

221 



Transmitting triodes air cooled 

Type 
Uf

V 

i~ 

A 

P S 

mA/V 

R; 

kQ 

I e

A 

C9

pF 

RD12XA 
is not in 
production 

18-20 94-102 40-50 4,5-5,2 13,2 29,6 

RD12XB 18-20 94-102 40-50 4,5-5,2 13,2 33 

RD12XH 10,5-12 53-60 40-50 4,5-5,2 >10 30 

RD20XF 19-21 220-25C 25-32 15 1,6-2,1 3D 58 

RD20XH 12,5 102-110 26-32 15 1,6-2,1 >45 58 

RD20XK 12,5 102-110 2632 15 1,6-2,1 >45 58 

RD50XA 30-33 210-240 U-52 2,0-2,5 50 65 

RD50XH 19 125-135 44-52 2,0-2,5 >65 65 

22 



Transmitting triodes air cooled 

Ca

pF 

~/9t 

pF 

Wa 
max 
kW 

la

max 
A 

Ua

max 
kV 

1ma.c 

Mc/s 

Base 

connections 

15 3 
2,3 21,5 12 2,5 

9 30 

15 3 
9, 

f — f 
3 22 12 2,5 

9 30 a mdidtar 

15 
3 22 12 2,5 

9 

15 5 
1 35 20 5 

10,5 30 

f 
15 5 

4 35 20 5 
10,5 30 

9, del kaSk1 
a ,ndwtor 

15 5 
4 35 20 5 

10,5 30 

7 45 50 10 20 3 

9, 
f — f 

a rad ator 

7 45 12 18 3 

22: 



Transmitting triodes watter cooled 

Type 
Uf 

V 

If 

A 

is S 

mA/V 

R 

kQ 

I, 

A 

C91 

pF 

RDSYA 18-20 44-56 34-43 6-8,5 >5,5 23 

16 RD5YB 12-13 44-51 22—,30 6-9 5 

RD5YF 

RD5VH 

11 115-135 19-21 10 

10 

2-2,5 9,3 23,5 

23,5 7 68-78 19-21 2-2,5 18 

11 

RD12YA 
is not in 
production 

18,5—
20,6 

66-74 33-34 4,4-6,0 26,6 

26,6 RD12YB 

RD72VH 

185
66-74 33-48 4,4-6,0 11 

10-11 42-48 

94-104 

33-34 4,4-6,0 16 26,6 

RD18YA 18-20 40-50 4,5-5,2 13,2 30 

24 



Transmitting triodes watter cooled 

Ca 

pF 

Ca/91 

pF 

We 
max 
kW 

1e 
max 
A 

Va 
max 
kV 

fmax 

Mc/s 
Base connections 

1.3 27 5 1,2 
10 
8 

3 
20 

G 

f f 

a radiutar 

2 20 5 1,6 

2

8 5 

I

9 9, 

f 
g, delsi koliky 
o rad. for 

3 

3 

18,5 5 
8,5 
5,5 

40 
100 

18,5 5 2 
8,5 
5,5 

40 
100 

1,5 

1,5 

29,5 12 2,6 15 3 

p 

1 I 
a ,ndbtar 

29,5 12 2 
12 
9 

3 
30 

1,5 

3 

29,5 12 2 
12 
9 

3 
30 

22 18 2,5 
15 
9 

3 
30 

22 



Transmitting triodes watter tooled 

Type 
U1

V 

~t 

A 

µ S 

mA/V 

R~ le

A 

C01 

pF 

RD18VH 10,5-12 53-60 40-50 4,5-5,2 >18 30 

RD7SVB 30-33 220-250 44-52 2,0-2,5 50 65 

RD75YH 19 125-135 44-52 2,0-2,5 65 65 

RD150YA 31,5-34 440-470 

440-470 

40-48 0,8-1,2 100 101 

101 R D150YB 31,5-34 40-48 0,8-1,2 100 

R D150YH 18,5 335-365 40-48 0,8-1,2 130 101 

R D150Y1 18,5 335-365 40-48 0,8-1,2 130 101 

RD50YA 
17,5-
19,5 

340-380 50 5 52 

26 



Transmitting triodes watte cooled 

Ca 

pF 

~u~91 

pF 

Wa 
max 
kW 

1a 
max 
A 

Ua
max 

kV 

}max 

Mc/s 

3 22 

45 

18 2.5 
15 
9 

3 
30 

7 

7 

75 10 
20 
17 

3 
3 (osc) 

3 
3 (osc) 45 75 12 

20 
17 

6 51 

51 

150 20 

20 

20 
15 

3 

3 (mod/a) 

6 150 
20 
15 
11 

3 
3 (mod/a) 
30 (mod/a) 

4,6 56 150 20 
20 
15 

11 

3 
3 (mod/a) 
30 (mod/a) 

6 51 150 20 
20 
15 

3 
3 (mod/a) 

50 10 20 10 

Baso 

connections 

special 

227 



Coaxial transmitting triodes air cooled 

T y p e Uf

V 

It 

A 

µ 5 

mAN 

Rj 

k,Q 

to

A 

Cg1

pF 

RD3XL 

RD10XL 

6-7 100 75 >40 

>40 

30 52 

6-7 155-180 70-75 >45 

RD20XL 9-11 <180 45 45 

125 

50 75 

RD50XL 12-14 260 40-60 125 175 

Coaxial transmitting triodes vapour cooled 

Ut

V 

I f

A 

W S 

mA/V 

to 

A 

Cg1

pF 

12-14 260 60-80 >70 170 

12-14 260 40-60 130 125 175 

Transmitting pentodes 

T y p e Uf 

V 

tt 

A 

W 5 

mAN 

Cg1

pF 

Ca 

pF 

Ca/g1 

pF 

RL15A 
4,84/ 0,6/

7 4 12 13,8 <0,25 

RL65A 10 
1,65— 
2,05 

1,5 11 10 0,01 



Coaxial transmitting triodes air cooled 

Ca 
pF 

Ca/91 

pF 

Wa 
'max 

kW 

la
max 
A 

Ua
max 
kV 

fmax 

Mc/s 

Terminals 
connections 

0,65 16 

1.8 

2 

50 

70 

3 2 6 100 

10 8 

20 5 

50 14 

90 

15 

100 

100 

Coaxial transmitting triodes vapour cooled 

Ca

pF 

Co/21 

pF 

W, 
max 
kW 

to 
max 

A 

Ua
max 
kV 

fmax 
Mc/s 

Terminals 
connections 

2 52 

2 70 

50 

70 

14 

14 

15 

15 

100 

100 

Transmitting pentodes 

Wa 
max 
W 

to 
max 
mA 

Ua 
max 

V 

W92 
max 
W 

U9a 
max 
W 

fmax 
Mc/s 

Terminals 
connections 

g+ t is
20 Rpp 50 

5 350 
60 
30 

s ' •• t 
sg3 :"s 

gz a 

t Oa 

65 125 1500 15 400 
3 

22 



Modulating triodes air cooled 

T 
y p e 

of 

V 

If 

A 

N S 

mA/V 

R; 

kQ 

IP

A 

C91 

pF 

ZDIXB 17,6-20 22-27 6,0-7,5 >2,2 26,4 

ZDIIXA 16-18,6 68-76 5,4-7 7 26,8 

ZD3XH 7-7,5 46 11-12 >30 <0,5 

<0,5 

>14 

>8 

38 

38,5 ZD1000F 7,0-7,5 28-34 11-12 >30 

Modulating triodes watter cooled 

T y p e 
Ut 

V 

I/ 

A 

P S 

mA/V 

Rj 

k,Q 

I Q

A 

C91 

pF 

ZDIZYA 16-18,6 68-76 5,4-7 7 26,8 

Coaxial modulating tetrodes air cooled 

T y p e 
Ut 

V 

I1 

A 

µ9a/91 S I
mA/V 

C91 

pF 

Ca 

pF 

06/91 

pF 

ZE025XS 12,6 1,75 5 24 30 8 0,06 

30 



Modulating triodes air cooled 

C, 

pF 

Ca gl 

pF 

Wa 
max 
kW 

to 
max 

A 

Ua
max 
kV 

1m6J~ 
Mc(s 

Base connections 

13,8 11,6 1,2 0,4 6 3 
Q 
t f 

2,6 25,5 8 1,5 12 20 U 9

a ndpl~ 

2,5 26 3 1,5 6 

4 

60 

60 

` 
emu, 

s, '. . , 
f 1 2,6 17 1 1 

Modulating triodes watter cooled 

C6

pF 

Ca ~9i 
pF 

We
max 
kW 

to
max 
A 

Ua
max 
kV 

t max 

MdJs 
Base connections 

2.6 25,5 12 1,5 12 20 
D 

t 
a ,vdnl~ 

Coaxial modulating tetrodes air cooled 

Wa 
max 
W 

to 
max 

V 

Ua 
max 
t! 

Wgs 
max 
W 

U92 
max 

V 
lmoz
Mc(s 

e

250 500 2000 18 350

N

92 
9, 

g2 

k 

23 
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Coaxial transmitting tetrodes air cooled 

Type 
U, 

V 

1f 

A 

ugz~.9i 5 

mA/V 

1r 

A 

Cg1

pF 

Ca 

pF 

RE012SXL 6,3 4,7-5,6 13 >20 40 6,8 

RE025XA 

RE025X8 
6 2,5 5 12 16 4,7 

S 

RE041XL 12,6 3,3-4 19 28 68 8,5 

RE1,5XL 

RESXL 

6,3 

6-7 

33 10 16 7 30 12 

90-110 5 >30 >30 49 15 

RE5XN 

RE20XL 

6-7 90-110 5 >30 >30 49 15 

35 6-7 180-220 6 >60 >60 90 

36 



Coaxial transmitting tetrodes air cooled 

Ca/4i 

pF 

Wa 
max 

kW 

1s 
max 

A 

Ua 
max 

kV 

WB2 
max 

W 

U92 
max 

V 

fmax 

Mc/s 

Base 
connections 

0,1 015 0,3 1,5 10 400 500 

fYki' 

0,06 0,25 0,25 2 12 400 400 k ` 

0,12 0,5 0,4 4 20 600 250 

k ~ 

0,3 2 1 5 75 830 250 

5 2,6 4 300 1250 240 

5 2,6 4 300 1250 240 

20 8 800 1250 220 

23j - 



Coaxial transmitting tetrodes air cooled 

Type 
Uf 

V A 

I/ µ9299t S 

mA/V 

CBj/k 

pF 

C,0/. 

pF 

Wa 
max 

kW 

to 

max 

A 

REOIXM 

REO2SXM 

6,' 
0,,5 0.15 

6

12,6 

<3,2 5 10 27 5 0,25 0,25 

RE5XM <38 17 40 96 10 S 1,5 

Rectifying diode for pulse technique 

T y p e 
Uf

V 
~/ 
A 

Uirw 
max 
kV 

1:1 

max 
mA 

tss:p 
max 

A 

Wa 
max 

W 

RA03YA 7 <6,2 30 250 1.5 70 

Vacuum capacitors 

Type 

pF 

U° ap 

kV 

TC001 50 ± 10 %, 50 ± 5 0/°, (20, 30, 40 ± 10 %) 22 

TCOOS 100 ± 10 0/0. (100 ± 5 °/o, 50, 125 ± 10 %) 30 

TCOOS C1-3.5±10%+ C2 -50±10% 6o (C) 

TC009 C1 -3,7±10%+ C2 -59±10% 100 (CD) 

TC010 6±10%, 12±10%, (6±3°/n 12±5°/o) 40 

TCO21 500±10 0/ 1), 250±10%x) 24 

38 



Coaxial transmitting tetrodes air cooled 

Ua
max 

kV 

W B2 
max 

W 

U92
mox 

V 

W92
max 

W 

Tb 
max 

oC

'max 

Me/s 

Base 
connections 

0.9 

2 

8 

12 

60 

500 

300 

600 

2 

30 

1200 

200 

150-200 

1200 

ekviva- 6884 
lent 6816 

e 

900 

Rectifying diode for pulse technique 

Cooling 
Ta

max 
xc

90 
by air 

or oil 
ISO 

Base 
connections 

U 

0 

Vacuum capacitors 

A 

Pj 

kVA 

TI, 

xc 

rmas 

f tn 

Remarks 

20 200 —10 r. +40 80 

60 590 

20 350 

—10 + +60 

—10 +60 

—10 + +40 

80 

80 1 — SO c/s — 50 Me/s 

80 I — SO c/s — 100 Mc/s 

—10 + +40 80 

80).50a -10.. +45 I max — 30 MFi, 

239 



Pulse tetrodes 

T Y P e Uf

V 

11

A 

Ux !pmax 

kV 

la ipmax 

A 

Wamax 

W 

Ugzmax 

V 

IORS40 25 2,3-2,0 20 15 60 1300 

50RS20 25 2,5-3,2 10 15 60 1300 

608540 25 6,5 30 40 150 2100 

Pulse thyratrons 

Uf

V 

1, 

A 

U'
max 

kV 

Us 1nt 
mix 

kV 

1'  1p 
max 

A 

—Ug
max 

V 

6,3 10,6 16 14 325 200 

6,3 

6,3 

9 

<32 

20 20 500 

25 23 1000 

200 



Pulse tetrodes 

Wg2 
max 

W 

—Ug1

max 

V 

+U91
max 

V 

tip 
max 

µs 

tipifip 
max 

Base 
connections 

e 750=800 250 2 

0,3-1 

0,001 
( f.k 

kk • • 

g, • • 92 

S 700 300 

27 1000 550 0,3-1 500-4000 
c/s 

~ np 

• 
LX 

92 • • 92 

Pulse thyratrons 

+Up 
max 

V 

tip 
max 

µs 

tip/T 
max 

tip/fip 
max 

T•

o~ 

Base 

connections 

150 6 1 : 1000 0.001 —40 .-.- +100 

a 

200 

700 

6 1 :1000 

4 

as 
td • • lid 

9, • • kk 

~ as 

d• • • it 

I • •Id 
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Reflex klystrons 

Type mm —max 

Mcls 

O1'/2 

Mcfs 

U~ 

V 

I t

A 

205RS1 9050 - 9500 > 3G 

>1 

6,3 <0,6 

215851 
4400 - 4480 

4480 - 5220 
6,3 0,7 

0,7 

0,7 

0,7 

22SR51 
3895 - 3944 

9944 - 4545 
>25 6.3 

235881 

24SR51 

512$ - 6000 >30 6,3 

5882 - 6666 >30 6.3 

25SR51 6525 - 7500 >30 6,3 0,7 

0.7 265851 7140- 8333 >30 6,3 

27SR51 8110- 9230 >30 .6.3 0,7 

0,7 

0.7 

285R51 8800- 10050 >30 

>30 

6,3 

6.3 29SR51 6465 - 6765 

2025851 

203SR51 

221SRS1 

2650- 3300 - 6,3 1 

8800- 9800 >30 6,3 0,7 

0,7 

0.7 

4500-5100 >30 6,3 

227SR51 •) 8110-9230 >30 6,3 

204SR51 2600- 9000 - 6.3 1 

2 



Reflex klystrons 

U1 

V 

—Uq 

V 

Po

mW 

Ur: 

max 

V 

Ii 

max 

mA 

Base 

connections 

300 120-210 >15 330 25 

up 

/off

300 60-200 >40 930 35 

30 300 60-200 
>45 

330 

300 60-200 

60-200 

60-200 

60-200 

60-200 

60-200 

30-30 

>30 330 30 

300 >Q5 330 30 

300 >20 330 30 

300 >20 330 30 

300 >20 930 30 

300 >15 330 30 

250 >10 330 25 

300 50-300 

90-160 

>40 350 30 

300 >15 330 30 

250 40-150 

60-200 

>20 330 30 

300 >20 330 30 

300 50-250 >70 500 35 
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Power reflex klystrons 

Type 

f 

mmn—max 

Me/s 

pf'h 

Mc/s 

Uf 

V 

1! 

A 

213SR51 4400 — 5000 >30 6,3 <1 

214SR51 4400— 5000 >30 6,3 <1 

245R52 

27SR52 

6500-6900 >28 6,3 0,9 

6570— 6830 >20 6,3 0,9 

<1,5 20SR32 8100— 8500 >30 6,3 

22SR52 6500 — 6900 >30 6,3 0.8-0,9 

220SR52 

28SR52 

8050— 8200 
8200 — 8750 

>30 6,3 <1,5 

8500— 10000 >30 6,3 <1,5 

<1 

<I 

205R53 1700— 3900 >15 6,3 

20SR535 1700— 3900 >15 6,3 

215R53 2000 — 8000 
8000— 12000 

6.3 0,8 

44 1)f— 2503-2940 Mc/s _) f — 2600-3000 Mays 



Power reflex klystrons 

Urs -Uri 

V 

PO

mW 

Urs 

max 

V 

1k 

max 

mA 

Base 

connections 

1000 100-450 >1200 1000 120 

1000 100-450 >1200 1000 120 

750 

500 

750 

<500 >750 

100-250 100 

100-500 >750 765 110 

Lk 

750 50-400 1000 

750 100-500 >650 

>750 

750 100 

765 110 

500 100-500 >100 80 

280 60-150 >60') 45 

280 80-150 >65 2) 300 45 

1000 20-600 >10 
1250 20-600 >10 

1500 25 
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Travelling wave tubes 

T y p e 

f 

mtn—max 
Mc/s V 

I f

A 

Uc

V 

Uhel 

V 

20SE4 2700-3500 6,3 0,8 800 

<1500 

390-450 

3ISEI 4400-5000 6,3 1,8 1500-1700 

Carcinotrons 



Travelling wave tubes 

Po 

mW 

A 

dB 

F 

dB 

Uc

max 
V 

Uhel 

max 
V 

Base 

connectio s 

1 25 <7 
k 

a~ 

5000 <38 <28 2500 

Carcinotrons 

Po 

mW 

B 

Q 

Ua

max 
V 

tb 

max 
mA 

Up 

max 
V 

Base 
connectio 

20-400 650 1200 50 100 

20-400 650 1300 45 100 

10-200 650 1200 35 100 

10-150 650 1200 35 100 
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Electrometer tetrodes 
Special purpose tubes 

Thyratrons 
Current - regulators 
Voltage stabilizers 

Overvoltage switching discharge tubes 
Decade counting tubes 
Special discharge tubes 

Photocells 
Photomultipliers 

Image camera tubes 
Image converters 

Vacuum gauge tubes 
Electrodes for neon arc lamp 
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Germanium diodes 
Germanium junction rectifiers 
Germanium power rectifiers 

Silicon diodes 
Silicon rectifiers 

Silicon Zener diodes 
Germanium A. F. transistors 
Germanium R. F. transistors 
Germanium power transistors 

Germanium photodiodes 
Silicon photodiodes 

Silicon A. F. transistors 
Silicon R. F. transistors 

Silicon R. F. switching power transistors 
Silicon phototransistors 

Integrated circuits 
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Designations of the semiconductor components according 
to the TESLA standard NT — K 003 

The semiconductor components manufactured by TESLA are desig-

nated according to this standard. 
The designation consists of three parts, groups of figure, letters and 
again figures. 
The first figure group gives the type number. 
The centre letter of the designation indicates the type. 
The letter group indicates the following: 
NN — point contact crystal diodes 
NP — junction rectifiers 
NO — point contact crystal diodes for higher frequencies 
NT — point contact transistors 
NU — junction transistors 
NV — special transistors 
PN — resistive photocells 
PP — barrier photocells 

The third part of the designation is a group of figures. The num-
bers 40 to 99 indicate the material or mechanical structure as 
follows: 

40 to 49 — glass 
50 to 59 — ceramic material 
60 to 69 — synthetic material 
70 to 79 — metal 
80 to 99 — special design 
The designs of the transistors and photocells are indicated by the 
last figure in the last group as follows: 
0 — envelope 0 5 X 13 mm, axial wire terminals 
1 — envelope 0 20 X 50 mm, wire terminals on one side of the 

envelope 
2 — bead on the terminals (without envelope) 
3 — flat button type envelope, radial terminals 
4 — cylindrical design O 6 X 28 mm, tape terminals 
5 — special designs for the measurement of temperatures 
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New designations of the semiconductor components 
TESLA 

According to standard TESLA NR-K026 are designed the new semi-
conductor components manufactured by TESLA. The designation 
consists of two parts — group of letters and group of figures. The 
group of letters have two or three letters and indicates the type 
of semiconductor device. First letter of this group indicates the used 
semiconductor material: 

G — Germanium 

K — Silicon 

The second letter of this group indicates the type of device: 

A — Diode 

C — A. F. transistors (R1 X15 °C/W) 

D — A. F. power transistors (Rf <5 C) 

E — Tunnel diodes 

F — R. F. transistors 

L — R. F. power transistors 

P — Photodiodes and phototransistors 

S — Transistors for switching applications 

U — Power transistors for switching applications 

T — Controlled power rectifiers (thyristors) 

Y — Rectifiers 

Z — Zener diodes, reference diodes 

The group of figures, following the letters group, have always two 
or three figures and are only used for consecutive numbering 
without technical significance. 
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Explanations of 

• CK/A 
Cnr 
f 
F 

'AK 
IAKM 
'AIM imp 
IKA 

76 

to 

Td 
T1 
Tp 
TS

Ua off 
UAK 
U KA 

UKAM 

UK4M imp 
U0

Uss 

Uz Etf 

Tar' 
57 

symbols applied for diodes and rectifiers 

capacitance cathode — anode 
filter input capacitor 
frequency 
cooling surface 
forward current 
forward peak current 
forward pulse current 
reverse current 
rectified current 
Zener current 
thermal resistance 
thermal coefficient 
power dissipation 
dynamic Zener resistance 
protective series resistance 
parallel resistance, connected across the rectifier 
ambient temperature 
diode temperature 
junction temperature 
case temperature 
storage temperature 
A. C. effective anode voltage 
forward voltage 
reverse voltage 
peak reverse voltage 
pulse reverse voltage 
rectified voltage 
rectified voltage 
R. F. effective voltage 
Zener voltage 
integration time 
efficiency 
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The maximum permissible time periods for heating of the ends of 
the wire terminals during soldering, when Sn40Pb soft solder and 
a soldering iron 250 °C are used, are as follows: 

With unshortened wire terminals max. 6 seconds 

With wire terminals shortened to 15 mm max. 2 seconds 

Dimensions of the diodes of the NN40 line 

mn 107 

nx,x 12  ~'A
g

Dimensions of the diodes of the NN41 line 

liv 

Dimensions of the diodes of the GA 200 line 
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32NP75 -
46NP75 

KY701 -
KY705 

KV721 
KY725 

32NP75 — 46NP75 
Protective resistor min. 7Q 
Operational frequency 0-50 kc's 
Operational ambient tempera-
ture —40 thru +80 °C 
Case temperature max 140 °C 
The data are valid 
at T, = 25 °C 
KV701 — KY725 
Junction temperature +125°C 
Ambient temperature 
—65. . . +125°C 
All technical data valid at ambient temperature +25 °C. At higher 
temperatures must be lowered maximum inversion voltage and per-
manently rectified current. Maximum ambient temperature +140 °C. 
At higher temperatures as +80 °C is recommended to applied a 
cooling fan of 25 sq. cm area and made of an aluminium plate. 
Connection of the rectifiers: 
The rectifiers can be connected in parallel or in series. It is neces-
sary to connect to each rectifier, which is used in series connection, 
a parallel resistor, the magnitude Ro of which should be maximum 
one third of the internal resistance of the rectifier in the inverse 
direction. Recommended Ro values are listed in the table. 
Mounting: 
The rectifier has to be mounted in the respective equipment by its 
bracket, using a M3 screw. During soldering, harmful heat must be 
led off by gripping the soldered terminals with flat nose pliers. The 
maximum permissible time period for heating the unshortened terminal 
with a soldering iron the tip of which is 250 °C hot, is 6 seconds. 

1) UAK = 1,15 V 
Z) For a filter with capacitive 

input. 
3) Max. 10 msec., max. 200 surges 

during 24 hours; interval bet-
ween two surges greater as 
2 sec. 

4) Ta = +125 °C 
5) Tn max = 55 °C 
6) t≤10 ms 
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Glossary of abbreviations used in connection 
with transistors: 

capacitance of a base to collector 
frequency 

cut-off frequency in grounded base connection 
cut-off frequency in grounded emitter connection 
noise factor 
input impedance, output short-circuited 
reverse voltage ratio, input open 
current transfer ratio, output short-circuited 

output admittance, input open 
base current 

base current, peak value 
base current, peak absolute value 
collector current 

collector current, peak value 
collector current, peak absolute value 
collector current in grounded base circuit 
collector current in grounded emitter circuit 
emitter current 
emitter current, peak value 
emitter current, peak absolute value 
emitter current in grounded base circuit 
heat resistance 
collector dissipation 
external resistance between base and emitter 
input source impedance 
ambient temperature 
junction temperature 
storage temperature 
base voltage in grounded emitter circuit 
collector voltage in grounded base circuit 
collector voltage in grounded base circuit, peak value 
collector voltage in grounded emitter circuit 
collector voltage in grounded emitter circuit, peak value 
collector knee voltage in grounded emitter circuit 
collector saturation voltage in grounded emitter circuit 
emitter voltage in grounded base circuit 
emitter voltage in grounded base circuit, peak value 
current gain factor in grounded emitter circuit 
temperature coefficient 
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400 

Glossary of abbreviations used in connection with 
photodiodes: 

E illumination 

f working frequency 

I . photoelectric current = flowing through the photo-
diode at a specified light 

IK l current of the photodiode in darkness 

K heat resistance 

Pf photodiode dissipation 

Rt internal resistance 

RL load resistance 

Tf case temperature 

U., A. C. output voltage 

UAK voltage on photodiode 

Ug photoelectric voltage 

Urgf photoelectric voltage, peak value 

UKA voltage on photodiode 

Uu D. C. output vcltage 

U} dark noise voltage 
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Glossary of abbreviations used in connection with 

integrated circuits 

Au 

Add 
ftoggle 

ICC 
ICC(1) 

ICC(0) 
'Ex 
IOS 

Iust(1) 
lust(0) 
IX 
K 
N 

Rf 
Bust 
td 1 
tdo 
tset-up 
thold 
tpreset 
tcl ear 
Ub 

UB 
UBE(Q) 
U CC 
Ui0 
Us 

Utd 
U0 

Uvst(1) 
Uust(0) 
Uuyst(1) 
Urryst (0) 

voltage amplification 
differential gain 
clock frequency 
supply current 
logical 1 level supply current (each gate) 
logical 0 level supply current (each gate) 
expander current 
short-circuit output current 
logical 1 level input current (each input) 
logical 0 level input current (each input) 
expander current 
distortion 
fan-out from each output 
rejector factor 
input resistance 
propagation delay time to logical 1 level 
propagation delay time to logical 0 level 
input SET-UP time 
input hold time 
preset time — width of preset pulse 
clear time — width of clear pulse 

unbalance 

supply voltage 
base-emitter voltage of output transistor (O) 
supply voltage 
input equalization voltage 
noise voltage 
temperature drift 
output amplitude 
logical 1 input voltage 
logical 0 input voltage 
logical 1 output voltage 
logical 0 output voltage 
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Recommended working circuit of integrated circuits 

MAA 115, MAA 125, MAA 145 

dodbvky ad iji 1968 
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Comparison table for the equivalent and 

analogous types 

Receiving tubes 

Transmitting tubes 

Semiconductor diodes 

Transistors 

Integrated circuits 
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Table of receiving tube equivalents 

TESLA European Marconi CV number 
designation 

Other makers 

1AF33 DA196 ZD17 1) CV784 1) 1FD1, 1FD9 1), 1S5T 
1AF34 1B211, 1 S111 1),3) 
1F33 OF96 W17 1) CV785 1) 1F3 1), 1T4T 
1F34 11<211, 11<1111),3) 
1H33 X17 1) CV782 1) /C7 1), 1R5T 

1H34 1A211, 1A11I1),3) 
1H35 DK96 1AB6 
1133 DL91 1) CV783 1) 1S4T 
1NN41 OA160 
1Y32 1Z2 

1 Y32T -1Z2 
2NN41 1N51 
3131 3A4 1) 
3NN41 OA50 1N34 
4NN41 1N48 

5NN41 OA55 1 N38 
6832 EAA91, E691 D77/D152 CV140, CV283 6D2, 6X211 
6BC32 EBC91 6AV6 
6CC10 ECC33 B65 CV1988 6SN7, 6H8C 
6CC31 ECC91 CV858 6H1511, 6J6 
6CC41 6H211, 12AX7 Z) 
6CC42 6385, 2C51, 5760, 6H3f 
6F10 CV660 6AC7, 6)K4 
6F31 EF93 W727 CV454 6BA6, 6K411 
6F32 EF95 CV85o 6AK5, 6)K111 

6F32V 5654, 6AKSW, 6AK5WA 
6F35 6AJ5 

6F36 6AH6, 6)K511 
6H31 EK90 X727 CV453 6A211, 6BE6 
6110 CV1882 6AG7, 6119 

6131 EL90 N727 CV1862 6005, 6AO5, 6jilf 4) 
6141 CV2129 5763 
6143 6C16 
6NN41 1N64 
6231 6X4, OU 4H 

4~8 



TESLA 
European 

Marconi 
designation 

CV number Other makers 

7OR20 -DG7-6 4) ~3BP1, 3OP1 4) 

12BC32 HBC91 12AV6 
12F31 HF93 CV1928 12BA6 
121131 HK90 12BE6 
12OR50 CV1069 4) 51P1 4) 

12OR51 -OE411PAV 4) 
25OP20 1OBP4 
25OP21 10B P7 
251OO44 A25-10W 

280OO44 A28.13W 
470OO44 AW47-91 19ALP4, 19AOP4, 19BEP4 
472OO44 A47-11W 
502OO44 A50-12W 

590OO44 AW59-90 23AJP4, 23AMP4, 
23AO P4. 238C P4 

592OO44 A59-12W12, 
A59-11 W 

23DEP4, 23DRP4, 23FOP4 
23HBP4 

AZt CV2860 
DY86 1S2 

E88CC 6922, CCa 

E180F 6688, 5AJ170K. EFB61 

EAA91 6A15 
EABC80 DH719 61D12, 618, 6AK8 
EBF89 7125, 6DC8 
EC86 6CM4 

EC88 6DL4, 6LO4 
ECC82 8329 CV491 12AU7 
ECC83 B339 CV492 12AX7, 6113 

ECC84 6CW7, 6H14U 
ECC85 B719 6L12, 6AO8 

ECC88 6DJ8, 6H23r1 
ECC91 6J6, 6H15II 
ECC189 6E58 

ECC802S 12AU7WA. 6067 
ECC803S 12AX7WA, 6057 
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TESLA 
European 

Marconi CV number 
designation 

Other makers 

ECHB1 
ECH84 
ECF82 

ECL82 
ECL84 

ECL86 
EF80 
EF66 
EF89 
EF183 

EF184 
EF800 
EF806S 
E134 

EL36 

EL81 
EL82 
E183 
EL81 
E186 
EL500 

EM4n 
EM80 
EM81 
EM84 
EY62 

EV83 
EY88 
EY86 
EZ80 
EZ61 

PABC80 
PCC84 
PC86 
PC88 
PCC85 

430 

N709 

X719 CV2128 

Z719, Z152 
2729 6267, 61K3211 

CV2901 6DA6 
6EH7, 6F29 

6EJ7, 6F30 
EF860 
6267 
6CA7 
6CM5 

CV2721 6CJ6 
6DY5 

CV2726 6CK6, 6CN6 

CV2975 6P15, 68O5, 6111411, 6L40 
6CW5 
5GB5A 

6C12, 6AJ8, 611111 
6JX8 
6U8 
6BM8 
6DX8 

6GW8 
64SPT, 6BX6 

-CV1434 
CV1352 65ME, 6BR5, 6E1j1 

6DA5 
6FG6 
6H3 

6U1 of 11 
6AL3 
6S2 
6V4 

U709 UU12, 6CA4 

9AK8 
30L1, 7AN7 
4CM4 
4DL4 
9AO8 



TESLA 
European 

Marconi CV number Other makers 
designation 

PCC88 7D18 
PCC189 7ES8 
PCFB2 9U8 
PCF200 8X9 
PCFB01 8O17 
PCF802 81 WB 

PCL82 - LN309 16A8, 30P12 
PCH2O0 9V9 
PCLB5 18GV8 
PCL86 140W8 
PL36 25E5, 30P4 

P181 N152, N359 213Pen, 2tA6 
PL82 N154, N329 30P16, 16A5 

PL83 N153 15A5 
PL84 30P18 
PL500 28G B5 

PY82 U152 19SU, 19Y3 
PY83 17Z3 

PY88 30AE3 
UABC80 10LD12 
08F89 10FD12, 19DC8, 19FL8 

UCC85 10L14 
UCH81 10C14, 19D8, 19A18 

UCL82 10PL12. 50BM8 
UL84 10P18, 4585 
UY85 38A3 
UM80 198R5 
U Y8Z 55 N 3 

1. Double heating current, TESLA type more economical 

2. Different socket 

3. Different heating voltage 

4. Different external design 
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Table of receiving tube equivalents 

Typ TESLA Typ TESLA 

1A111 1) 3) 1H34 

1A211 1H34 
1AB6 1H35 
16111 1) 3) 1AF34 

16211 1AF34 

1C1 1) iH33 
13 1) 1F33 
iFDl 1AF33 
1FO9 1) 1AF33 

1 K1II 1) 3) i F34 

1K211 1 F34 
iN34 3NN41 
iN38 5NN41 
1N43 4NN41 
1N51 2NN41 

iN64 6NN40 
185 1) 1H33 
iR5T 1H33 
iS2 DY86 
1S4 1) 1133 

iSIT 1L33 
1S5 1) 1AF33 
1S5T 1AF33 
1 41) 1F33 
1T4T 1F33 

iZ2 1Y32, -1Y32T 
2C51 6CC42 
3A4 1) 3L31 
3BP7 _7OR20 4) 

3OPi ,.7QR20 4) 

4CM4 PC86 
4D14 PC88 
5JP1 -12OR50 4) 
5A/170K E180F 
6A217 6H31 

432 

6AH6 6F36 
6AJ5 6F35 
6AJ8 ECH81 
6AK5 6F32, EF95 
6AK5W 6F32V 

6AKSWA 6F32V 
6AK8 EABC80 
6AL3 EY88 
6AL5 6832, EAA91 
6AO5 6131 

6AO3 ECC85 
6AV6 6BC32 
6BA6 6F31 
6BE6 6H31 
68M8 ECL82 

6BR5 EM80 
6BO5 EL84 
6BX6 EF80 
6C12 ECH81 
6CA4 EZ81 

6CA7 EL34 
6144H 6Z31 
6II10II 2) EY83 
6CL6 6L43 
6CJ6 EL81 

6CK6 EL83 
6CM4 EC86 
6CM5 EL36 
6CM6 6L31 
6CN6 EL83 

6CW5 EL86 
6CW7 ECC84 
6D2 6832, EAA91 
6DA5 EM81 
6DA6 EF89 



Typ TESLA Typ TESLA 

6DC8 £BF89 
6DJ8 ECC88 
6DL4 EC88 
6OX8 ECL84 
6OV5 EL82 

6E111 EM80 
6EH7 EF183 
6E17 EF184 
6ES6 ECC189 
6F24 EF184 

6F25 EF183 
6F29 EF183 
6F30 EF184 
6FG6 EM84 
6OG6 EZ80 

6GBSA EL500 
6OW8 ECL86 

614111 ECH81 
iJ6 6CC31 
6JX8 ECH84 

61(411 6F31 
6L12 ECC85 
61D1 EC88 
6LD12 EABC80 
61.13 ECC83 

61.40 EL84 
6N3 EY82 

6H211 6CC41 

6H311 (6CC42) 

6H1411 ECC84 

6H1511 6CC31 

61-42311 ECC88 
6P15 E164 

611111 ) 6L31 

6111411 EL84 

6111811 EL82 
6R3 EY83 
6S2 EY86 
6T8 EABC80 
6U8 ECF82 

6V4 EZ80 
6V8 EABC80 

6X211 6832, EAA91 
6X4 6Z31 

6}K111 6F32, EF95 

6A(511 6F36 

6'11(3211 EF86 
7A7 EF22 
7AN7 PCC84 
7DJ8 PCC88 

7ES8 PCC189 
7FC7 PCC1B9 
7L7 EF22 
717 EF22 
BGJ7 PCF801 

BJWB PCF802 
8X9 PCF200 
9AK8 PABC80 
9AO8 PCC85 
9U8 PCF82 

9V9 PCH200 
10BP4 25O120 
IOBP7 25O121 
10C14 UCH81 
IOFD12 UBF89 

101.14 UCC85 
101O12 UABC80 
101D14 UCC85 
10P18 U184 
10P112 UCL82 
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Typ TESLA Typ TESLA 

12AU7 ECC82 23DRP4 592OO44 
12AU7WA ECC802S 23FOP4 592OO44 
12AV6 120C32 23HBP4 592OO44 
12AX7 ECC83 25E5 PL36 
128A6 12F31 26AO8 UCC85 

123E6 12H31 28085 PL500 
14GW8 PCL86 30AE3 PY88 
15A6 PL83 3011 PCC84 
15CW5 PL84 30P16 PL82 
15DO8 PCL84 30P4 P136 

16A5 PL82 30P12 PCL82 
16A8 PCL82 30P16 PL82 
17CVP4 AW43-88 (431OO44) 30P11 PL84 
17DJP4 AW43-80 38A3 UY85 
1723 PY83 45B5 U184 

18GV8 PCL85 SOBM8 UCL82 
19AJ8 UCH81 55N3 VY82 
19ALP4 470OO44 64SPT EF80 
19AOPI 470OO44 65ME EM80 
19BEPI 470OO44 163Pen PL82 

198R5 UM80 
198X6 UF80 
t9D8 UCH81 
19DC6 UBF89 
19FL8 UBF89 

195O PY82 
19V3 PY82 
21A6 P181 
21DKP4 AW53-88 (531OO44) 
21ENP4 AW53-80 

213Pen P181 
1232 EF22 
5654 6F32V 
6057 ECC803S 
6067 ECC802S 

6096 6F32V 
6267 EF806S 
6385 6CC42 
6485 6F36 
6688 E180F 

23AJP4 590OO44 6922 E88CC 
23AMP4 590OO44 7125 08F89 
23AOP4 590OO44 A25.10W 251OO44 
23BCPI 590OO44 A28-13W 280OO44 
23DEP4 592OO44 A47-11W 472OO44 
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Typ TESLA Typ TESLA 

A59.12W12 5920044 CV2010 6CC31 

A59-11W 5920044 CV2011 ECC83 

AW47--91 4700044 CV2O20 6F32, EF95 

AW59-90 5900044 CV2024 6FI31 

8329 ECC82 CV2026 6F31 

B339 ECC83 CV2128 ECHB1 

8719 ECCBS CV2129 6L41 

BPM04 6L31 CV2492 E88CC 

CCo E88CC CV2493 E88CC 

-.CV140 6832, EAA91 CV2521 6F36 

CK5654 6F32V CV2525 68032 

CV283 6832, EAA91 CV2526 6BC32 

CV453 6H31 CV2721 EL81 

CV454 6F31 CV2726 EL83 

CV491 ECC82 CV2843 6CC31 

CV492 ECC83 CV2844 6Z31 

CV493 6Z31 CV2877 6F32, EF95 

CV782 1) 1 H33 CV2660 AZ1 

CV783 1) 1 L33 CV2882 6832, EAA91 

CV784 1) 1AF33 CV2883 6131 

CV785') 1F33 CV2901 EF86 

CV850 6F32, EF95 CV2940 EL36 

CV858 6CC31 CV2966 EY86 

CV1352 EM80 CV2975 EL84 

CV1376 EF80 CV3993 E180F 

CV1434 ' EM4q CV4003 ECC802S 

CVb471 [134 CV4004 ECC803S 

CV1535 EZBO CV5037 6F31 

CV1736 EFBO CV5041 6143 

CV1741 EL34 CV5055 EM81 

CV1862 6L31 CV5072 EZ81 

CV1928 12F31 CV5077 PL81 

CV2004 6032, EAA91 CV5092 EF600 

CV2005 6032, EAA91 CV5094 EL86 

CV2007 ECC82 CV5140 EA52 
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Typ TESLA Typ TESLA 

CV5231 
CV 5331 
D2M9 

D77 
O152 

DAF96 
DF96 
DG7.6 
DH109 
DH719 

EBBCC 
ECCI 89 
6832, EAA91 
6832, EAA91 
6832, EAA91 

IAF33 
~1F33 
.7QR20 4) 
UABC80 
EAB C80 

DK96 1H35 

DL91 1) .1L33 

DL93 1) 3L31 

DN143 EBL21 
DP61 EF95, 6F32 

E82CC ECC802S 
E83CC ECC803S 
E95F 6F32V 

E2163 ECC82 
E2161 ECC83 

EAA91 
EB91 
EBC91 
EBL71 

ECC91 

ECC802 
ECC803 
ECH71 
EF93 

EF95 

6B32 
6632, EAA91 
613 C32 
EBL21 

6CC31 

ECC802S 
ECC803S 
ECH21 
6F31 

6F32 

EF804 ~EF86 
EF860 EF800 

EF861 Ei80F 

EF905 6F32 

EK90 6H31 

436 

EL9B 

E290 

HBC91 
H F93 
HK90 

6L31 

6Z31 

12 B C32 
12F31 

12H31 

HM04 6H31 

LN119 UCL82 
LN309 PCL82 
M8100 6F32V 

M8136 ECC802S 

MB137 ECC803S 
N119 UL84 

N152 PL81 

N153 PL83 

N154 PL82 

N309 PL83 
N329 PL82 

N339 PL81 
N359 PL81 

N369 PCL82 

N709 E184 
N727 6L31 
N379 PL84 
OA50 3NN41 
OA55 5NN41 

OA160  1NN41 
OE411PAV -.12QR51 4) 
OSW2025 6CC31 
OSW3118 AZt 
OSW312f AZ1: 

PM04 6F31 

PM05 6F32, EF95 

RV1201500s AZ4 

T2M05 6CC31 

TS51 -.6F32, EF95 



Typ TESLA Typ TESLA 

TS52 6CC31 
026 EY86 
O49 EY86 
O78 6Z31 
O119 OY85 

O153 PY81, .PY83 
O154 PY82 
O192 PY82 
O251 PY81, ~PY83 
O319 PY82 

O329 PY81, .-PY83 
O381 UY85 
0709 EZ81 
UCH71 UCH21 
OO12 EZ81 

V2M70 6Z31 
VG3116 AZ12 
VG5007 AZ1 
VO5107 AZ11 
VT171 1) 1H33 

VT172 1) 1AF33 
V1173 1) 1F33 
W171) 1F33 
W25 1F33 
W81 EF22 

W143 EF22 
W727 6F31 
WD119 UBF89 
WE17 1) 1F33 
WE54 AZt 

WE55 AZ1 
WE56 AZ4 
X17 1) 1H33 
X25 -.1H35 
X143 ECH21 

X719 ECH81 
X727 6H31 
X77 6H31 
X101 UCH21 
X119 UCH81 

Y119 UM80 
Z152 SF80 

Z719 EF80 

Z729 EF86 
ZDi7 1) 1AF33 

Z1494 6F32V 

ZD25 -.1AF33 

1. Double heating current, TESLA type more economical 

2. Different socket 

3. Different heatinq voltage 

4. Different external design 
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Table of the transmitting tube equivalents 

TESLA Marconi Philips Brown-Boveri Other makers 

DCG4/1000 ESU866 1) DCG4l1000 
OO803/12 OO803/12 
RA0007A RHT1 
RA0007B RHT1 1) 
RA025B 
RA05A 

RA7XL CAR4 4) 
RA7VB 
RA7VA CARE 
RA100A 

RCSB 
RCSC 

RDIXA ACT9 
RDSXH ACT29 3) 
RD1,SXA 
RD2XF 
RD2XG 
RDSXH 

RD2XJ 
RDSXF 

RDSXG 
RDSXH 

RDSVA 
RD5Y 
RDSVH 
RDBXA 
RDSXH 
RD12XA 

RD12XB 
RD12XH 
RD12YA 

RD12VB 
RD12VH 

438 

CATS 
889A 
889A 1) 
ACT14 3) 
ACT14 3) 
ACT16 3) 

ACT16 4) 
ACT16 4) 
CAT6 

CAT6K 
CAT6K 1) 

8020 1), 56000 1) 

ATL2-1 
ATL2-1 3) 
BTL1-1 4) 

BIL7-1 4) 

ATLS-1 3) 

ATLS-1 
BTL6-1 4) 

ATWS-1 3) 
ATW 5-1 4) 

RG3-250, 866A 1) 
RS1029, 6360 

ZcC1 1) 

ESU74 3), ESU77 3) 
ESUI51 3) 

U1 

100R 1), BI-0,1/40 1) 

Wi-0,1/40 1) 
RD12Ta 
RD2,4Ta 

rC-7 4) 

E536 

SRL351 4), 3)/160E 4) 

SRL351 4), 311160E 3) 

FY-89B, 5667, 8898 
KC9 q 3) 
889 3) 
6421 1), 3L6T 3) 
RS1001 4), RS533 4) 

5666 3) 
5666 4) 
3L20Z-2 4) 
3L20Z-2 4) 

3L20Z-3 4), rC4L `) 

rC41I 4) 
3L20Z-2 4), I C4A 4) 
3V20Z-2 4), RS261 4) 
SRW319 4) 
R5257 3) 
RS257 3) 



TESLA Marconi Philips Brown-Boveri Other makers 

RDIBYA CATS rC4B 4), RS255 4) 
SRW317 4), TA12/20 4) 
3V202-3 4) 

RDI8YH CAT9 1) 3V20Z-3 4), R5255 4) 

RD2OXF ATL2O-1 4) 921 4) 
RD2OXH ATL20-1 4) 
RD2OXK ATL2o-1 4) 
RD2OXL RS522 4), ML6427 4) 
RD27AS DET5 P27-500 

RD5OXA ACT201 125 4) 
RD5OXH ACT201 1) 125 4) 
RD5OVL RS526 4) 
RD5OXL RS526 4) 
RD50YA E3 
RD75YB CAT201, TAI8/100 4) 3V80Z 4) 

CAT2OC 

RD75VH CAT201 3) TA18/100 4) 
RD15OVA CAT14C TA20/250 4) 
RD150YB CAT17C 134 4), 3V160Z 4), RS300 
RD150YH CAT27 3) 
RDISOY) CAT14C 3) TA2O/250 4) 

RD200A MT12 
RD200B TLSO-1 3) W463 3), HF200 4) 

OQQ151/30004 ), AX99004
SRS326 4), KC-9 4) 

RD300S TB3/750 SRS360, TY3-250, 5867, 
9901 

RE0,125XL FY336 

REO25XS 
REOIIXL 
REI,SXL 
RE5XL 

4X250B, 4CX250B, 7203 

rv3415 
rYaor, 

4CXS000A 4) 

RESXN 4CX5000A 4) 
RE2OXL 4W20000A 4) 

RE65A 4-65A, QY3-65 
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TESLA Marconi Philips Brown-Boverl Other makers 

RE12SA, RE125C O63/300 3) 160-1 3) 4.125A, 4D21, RS685 3), 
OY3-125, CV2130, 6155, 
RS1007 3) 

RE400F, RE400C O83,5/750 4) 4-400A, 4S-040T 3) 
6156, RS686 4), 

R51002 4) 

RE1000F 4-1000A, K)TC6E 4) 

REE30A OOV07/40, 8298, 
CV 2666 

REE30B CSQE06-40 CV2797, QQV06/40, 
RS1009, SRS4451, 
5894 

RL15A 1), 2) RL4.8P12 

RL65A PToB PC1,5/100 3) OSCI1750 4), 828 4) 

T329T RS3?9, CV3855, 
OOQ501/3000 4) 

UA025A DCG4/1000 1) AX224 1), CV1835 1) 
RR-3-250 1), 3828 1) 

UA1A GU14 
11A3A CU11 
UASA GU15 
2D1XB ACM1S M-435 4), MC-9 4) 

ZD8XA ACM3 fC9A, 4) 

ZD12VA CAM3 UA12/15 MC-7 4) 

ZE025XS 4X2508 4) 

40RS40 OEP20/18 4PR60A, OV20-P18, 
CV2752 

50RS20 5D21, rMt1-83 
511R40 5C22, TFkJ 326/16 
531R40 H Y-1 1) 

1. Different mechanical design, or other socket 

2. Without the diode 

3. Partial equivalent 

4. Approximate equivalent 
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TESLA tube complement for receiver 

TESLA 

Radio receiver: 
Beseda 845A 
Harmonle (Harmonic II) 
Klasik 
Kongres 
Kvinta 
Liberator Super 0420 
Melodic (Melodic II) 
Riava 
Romance 
Rytmus 
Signal 
Talisman 
1120 
1254 
1613 
1666 
1713 
1713 11 
3050 Talisman 
3060 Talisman 
3070 Talisman 
3080 Talisman 
312A Junior 
3148 Lunik 

315A Sonatlna 
3168 

3179 

3188 

3188-2 

320A Sputnik 
JYOA-6 

2XECH4, EBL1, EM4, AZ1 
ECH21, 2XEF22, EBL21, EM11, AZ11 

ECH21, 2XEF22, EBL21, EMit, AZ11 

ECH21, 2XEF22, EBL21, EM11, AZI1 
ECH21, 3XEF22, EBL21, EM11, AZ1 (AZI1) 

ECH21, 2XEF22, EBL21, EM11, AZ11 
ECH21, 2XEF22, EBL21, EM11, AZ11 
2XECH21, EBL21, EM4, AZit 
ECH21, 2XEF22, EM11, AZI1, EBL21 
2XUCH21, UBL21, UY1N 
2XECH21, EBL21, EM11, AZ11 
2XUCH21, UBL21, UY1N 
2XUCH21, UBL21, UY1N 
2XUCH21, UBL21, UVIN 
EF12, EU1, AZ11 
ECHO, (6ABGT, 12A8GT), 6D6, 6QIQT, 6V60 
EF12, EL11, AZI1 
E122, EBL22, AZ11 
2XUCH21, UBL21, UY1N 
2XUCH21, UBL21, UY1N 
2XUCH21, UBL21, UY1N 
2XUCH21, UBL21, UYiN 
ECH81, EBF89, ECL82, EZBO (EZ81) 
3XOC170, 105N070, 106NU70, 2X101NU71, 
1NN41, 5NN41 
ECHB1, EBF89, PCL82, PYB2 
3XOC170, 2XOC71, 2XGC500 (0074), 
1NN41, 5NN41 
3XOCl70, 105NU70, 106N070, 2X101NU71, 
2XINN41 
3XOC770, 105N070, 106N070, 2X101NU71, 
5NN41, 1NN41 
3XOC170, 2XOC71, 2XGC500 (OC74), 
2X1NN41 
2CH81, EBF89, ECL82, (selbn) 
ECHet. E8F89, ECL82 
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320A-9 ECH81, EBF89, ECL82 

321A ECH81, EBF89, ECLB2 

323A ECC85, EBF89, EAA91, ECL86 

324A Nocturno ECC85, EBF89, ECL86, 2XGA206 

330A ECH81, E8F89, ECL82 

4010 Accord 2XUCH21, UBL21, UY1N 

4050 2XUCH21, UBL21, UY1N 

406 Vltava 2XUCH21, UBL21, UYIN 
4070 2XUCH21, UBL21, UY1N 
4t0U 2XUCH21, UBL21, UY1N 
4110 2XUCH21, Uf3L21, UV1N 
420A 6H31, 6F31, 6BC32, 6L31, 6Z31 
420U 12H31, 12F31, 12BC32, 35L31, 35Y31 
4220 2xUCH21, UBL21, UYtN, EM11 
424A Gavota ECHet, EBFB9, ECL82, EM80 
425A ECH81, EBF89, ECL82, EM80 
426A Tenor ECH81, EBF39, ECL82, EZ80 (EZ81) 
427A Poizia ECC85, ECH81, EBF89, EABCBO, EL84, EM84 

428A Gavota ECH51, EBF89, ECL82, EMBO 
4300-2 2XOC171„ 3XOC170, 2x0071, 2xGC500 

(OC74), 2XGA202 (0A172), GA203 (OA174) 

4318.2 Havana 2XOC171 (OCi7Ovkv), 3XOC170, 3xOC171, 
2XGC500, 2XGA202, 2XKA5O1, 0A201 

4318 Havana 3XOC170, 0075, OC71, 2-GC500, 2XOC171, 
KA501„ GA201, 2-GA206 nebo GA202, OA7 

432A ECC85, ECH81, EBF89, EAA91, 2XECL86 
433A Carioca ECC85, EBF89, EAA91, ECL86, EM84 
501A Arlo 2XECH21, EBL21, AZ11 
5040-II Pionyr 2XUCH21, UBL21, UYIN 
505A Favorit 2XECH21, EBL21, EM11, AZ11 
506A ECH21, 6F31, 6BC32, 6L31, AZ11 
5088 1H33, 3X1F33, 2x1AF33, DLL101 
510A 6H31, 6F31, 6BC32, 6L31, EM71, 6Z31 
512A 6H31, 2X6F31, 6BC32, 5L31, EM11, 6Z31 
514A 61-131, 2x6F31, 6BC32, 6L31, EM11, 6231 

516A Largo ECH21, 2XEF22, EBL21, EM11, AZ11 

521A Papul6i 6H31, 6F31, 6BC32, 6L31, 6Z31, EM11 
522A Rondo 2XECH81, FABC80, PL82, EM80, (EM81), 6Z31 
522Aa 

Rondo 
2XECH81, FABCBO, PL82, EM80, (EM81), EZ81, 

522A-c (EZ80) 
522A-b 

Rondo 
2xECH81, EABC80, EL84, cM80, (EM81), EZ81, 

522A-d (EZ80) 
525A Kvarteto ECC85, ECH81, 6F31, 6032, 6BC32, PL82, EM80 
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526A Kant6la 
527A Melo'lta 
528A Road o II 

532A Echo 

533A Fuga 
534A Tray-iota 
535A Echo Stereo 

536A Tesiaton 
537A 

538A 

603A Symfonic 
605A Blanik 
612A Dukla 
614A 
615A 
616A 

618A Krivad 
619A Dalibor 
620A Maj 
621A Opera 

622A 
623A Maj 
624 Choral 
625 Hymnus 

627A Vorlace 

721 Festival 

628A Lampa 

805A Filhoimonie 

IPP 83500 Adaptor 

ECHB1, 6F31, 6BC32, 6L31, EZ81, (EZ80), EM80 

ECC85, ECH81, 6F31. 6B32, 6BC32, PL82, EM8C 
2X ECH81, EABC80, EL84, EM80, (EM81), EZ81, 

(EZBO) 
ECC85, ECH81, EBFB9, EABC80, E184, EM84, 
selen 
ECC85, ECH81, EBF89, EABC80, E184, EM84 
ECC85, ECH81, 6F31, 6832, 6BC32, PL82, EM80 
ECC85, ECH81, EBF89, 6B32, ECC83, 2XECL82, 
EM84 
ECC85, ECH81, EBF89, EAA91, ECL86, EM84 
ECC85, ECH81, EBF89, EABC80, 6BC32, 
2 x E184. EM84 
ECC85, ECH81, EBF89, EAA91, 2XECL86, 
EM84 
ECH21, 
F.CH21, 
ECH21, 
ECH21, 
ECH21, 
ECH21, 
EM11 
ECH21, 
ECH21, 
ECH21, 
ECI-I21, 
EM11 
6H31, 6F32, 6F31, 6BC32, 6L31, AZI1, EM11 
ECH21, 2xEF22, EBL21, AZ1I, EM11 
ECH81, 6F31, 6B32, 6CC41, 6L31, AZ11, EMBO 

ECC85, ECH81, 2x6F31, 6832, 6BC32, EF80, PL82, 
0281. EM80 
ECC85, ECHB1, 2XEBF89, EAA91, ECC83, EL84, 
EZ80, EM80 
ECH81, 6F31, 6B32, 6131, EM80, (EM81), 6CC41, 
AZ11 
6H31, 3X6F31, 6B32, 6M40 (EM80), 6F32, 6L31, 
AZ1I 
ECC85, ECH81, 2XPI.82, EM80, 2X6F31, 
2x6832, 2X6CC41 
ECC85, EBF89, E8F89, 6B32 

2XEF22, EBL21, AZ11 
2XEF22, EBL21, AZ11 
6F31, 6BC32, 6L31, AZ11 
2XEF22, EBL21, EMtt, AZ11 
6031, 6BC32, 6131, AZI1, EMti 
6F31, 6BC32, 6CC31, 2X6L31, 2X6Z31, 

6F31. 6BC32, 6L31, EM11, AZ11 
EF22, EBL21, AZ11, EMti 
2XEF22, EBL21, AZ11, EM71 
6F31, 6BC32, 6CC31, 2X6L31, 2X6Z31, 
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Radio receiver with gramophone and / or tape 

recorder: 

512030 
512034 
512035 
512037 
512070 Tabor I 

512072 
512073 Tabor II 
512074 
/001A Dirigent 
1002A Maestro 

1003A Orchestr 
1004A Ouvertura 
1005A Pastorale 
1006A 
1007A Allegro 

1107 Copelia 

t008A Liberia 
1009A Barcarola 
1010A Dunaj 
1011A, A-2 Dunajec 
1O12A Koncert Stereo 

1014A Fuga 
1016 Sonata 
1018 Llberta 2 
1019A Piano 
1020A Copricio 
1101A  
1102A 

Jubilant 

1104A Bolero 
1105 Viola 

1106* Maestro II 
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Dominant ECH21, 2XEF22, EBL21, EM11, AZI1 

ECH21, EF22, 6B31, EM11, 2X6CC31, 68C32, 

2XEBL21, AZ12 

ECH21, EF22, 6831, EM11, 2X6CC31, 2XEBL21, 

AZI2 

6H31, 6F31, 6BC32. 6L31, 6Z31, EM11 

ECC85, ECH81, 2X6F31, 2X6B32, EF80, PL82, 

EZB1, EMBO 
ECH81, 6F31, 6131, 6BC32, EZ81, EM80 

ECHB1, 6F31, 6B32, 6131, 6CC41, EM80, AZ11 

ECC85, ECH81, 6F31, 6BC32, 6632, PL82, EM80 

ECH81, EBF89, ECL82, EM80 
ECC85, ECH81, 2XEBF89, EAA91, ECC83, E184, 

EZ80, EM80 
ECC85, ECHBI, 2XEBF89 EAA91, ECC83, E184, 

EZ80, EM80 
ECH81, EBFB9, ECL82, EM80 
ECC85, ECH81, EBFB9, EABCBO, EL84, EMB4 
ECC85, ECHB1, EBF89, EABC80, E184, EM84 
ECC85. ECH81, EBF89, EABC80, EL84, EM84 
ECC05, ECH81, EBF89, 6632, ECC83, 2XECL86, 
EM84 
ECCB5, ECH81. EBF89, EAA91, ECL86, EM84 
ECC85, EBF89. EAA91, ECL86 
ECH81, EBF89, ECL82, EM80 
ECC85, EBF89, EAA91, ECL86, EM84 
ECC85, ECHO:. EBF89, EAA91, ECL86, EM84 
ECH21, EF22, 5831, 6CC41, EM11, 2XEBL21, 
6CC41, AZ12 
magnetofon 6CC42. 6F32. 6131, EM11 
ECH81, EM80, 6F31, 6B32, 6131, 6CC41, AZI1 
ECC85, ECH81, 2XPL82, EM80, 6F31, 6F31, 
2X6832, 2X6CC41, 
magnetofon EF86, EMBt. ECC83, E184, EZ80 
ECC85, ECH81, 2X6F31. 6632, 6BC32, EF80, 
PL82, EZ81, EMBO 



1107 Copelia ECC85, ECH81, 2XEBF89, EAA91, ECCB3, EL04, 
EM80, EZ80 

1112A ECC85, ECH81, EBF89, 6B32, ECC83, 2XECL86, 

EM84 
1118A Capella ECC85, ECH61, EBF89, EAA91, 2XECL86, EM84 

1120A ECC85, ECH81, EBF89, EABCSO, EL84, EM84 
1121A Baryton ECCSS, EBFB9, EAA91, ECL86, EM84 
Is 680 ECC85, ECH81, EBFB9, EABC80, EL84, EM84 
1E680 A5 ECC85, ECHBI, EBF89, EAA91, ECL86, EM84 
Stereofonie ECC85, ECH61, EBF89, EBF89, EAA91, 2XECC83, 

2XEL84, EM80, EZB1 

Autoradio receiver: 
503BV 
5319V 
2101B 6CC42, 2X6F32, 6BC32, 6L31, 6Z31 

2003BV Turista 2XEBF89, ECH81, EABCBO, E184 
2004BV Turista univ. 2XEBF89, ECH81, EABCBO, EL84 
20079V Standard 2XEBF89, ECH81, EABC80, EL84, ECC85 
20009V Standard univ. 2XEBF89, ECH81, EABC80, EL84, ECCBS 
2103BV Luxus 2XECC82. 2XEBF89, ECH81, EL84, EABC80 
21049V Luxus univ. 2XECC82, 2XEBFS9, ECH81, ELB4, EABC80 
22038V Oxvena 2XECC83. 2XEBF89, ECC85, ECH81, EABC80, 

2 X EL84, ECC85 

ECH21, ECH21, EBL21 

B.x radio receiver: 
8452 DK21, DF21, DAC21, DL21 
2701B T60 156NU70, 2X155NU70, 2XINN41, 104NU70, 

3X103NU70 
27029, T60A 156NU70, 2X155NU70, 107NU70, 2X101NU71; 

1NN41 
2707! T60! 156NU70, 2X155NU70, 2X103NU70, 2-103NU70. 

1NN41 
2703B T60C 156NU70, 2X155NU70, 2X103NU70, 2-103NU70, 

1NN41 
27059 T60A-B 156NU70, 2X155NU70, 107NU70. 

2X104NU71, 1NN41 
27098 3XOC170, 2XOC71, 2XGC500 (OC74). 

2X1NN41 
27108 Zuxana 3XSFT317, OC76, 104NU71, OC72, GA201 
27118 Dana 3XOC170, OC75. 2XOC72, GA201 
27129 Iris 3XSFT317, OC75, 2XOC72, GA201 
27158 Manila 2XOC171, 3XOC170, 2XOC71, 2XOC72, 

2XGA206 nebo GA201 

459 



2800 T58 2X154NU70, 3X153NU70, 1NN41, 104NU70, 
103NU70, 2X103NU70 

28008.2 Mir 152NU70, 152NU70, 3X153NU70, 2X103NU70 
2-103NU70, 1NN41 

2803 Perla 156NU70, 2X155NU70, 2X106NU70, 2X101NU71, 
1NN41 

28058161 OC170, 2X155NU70, 105NU70, 106NU70, 
2X104NU71, 5NN41, 1NN41 

28058-2 Jalta OC170, 2X155NU70, 105NU70, 106NU70, 
2X104NU71, 5NN41, 1NN41 

28128 Akcent 3XOC170, 2XOC171, OC71, OC75, 2XGC500, 
G6201, 2XGA202, 2XKA501 

2815 Monika 2XOC171, 3XOC170, 2XOC71, 2XGC500, 
GA201, 2xGA202, KA501 

2816 Gemini 2XOC171, 3XOC170, 2XOC71, 2XOC72, 
2XGA206 nebo GA201 

28168 Mambo I 2XOc171, 3xOC170, 2XGA206, GA201, 
28168-5 Dolly ?XOC71, 2XSFT352 
2817B Twist 2XOC171, 3XOC170, 2XGA206, GA 201, 

2XOC71, 2XOC72 
28188 Big Beat f 3F505, 4XOC170, OC75, OC71, 2XGC500, 
28188-2 Chanson l'.XGA206, GA201, KA501 
161 2XOC170, OC169, 2XOC71, 2XOC72, 1NN41, 

5NN41 
2805B-3 T63 OC170, 2X155NU70, 105NU70, 106NU70, 

2X101NU71, 1NN41, 5NN41 
T4 2XOC171, 3XOC170, 3XOA172, 2XKA501, 

2XOC71, 2XOC74 
30018 Minor 1H34, 1F34, 1AF34, 1L34 
3002 Minor Duo 1H33, 1F33, 1AF33, 1L33 
3101B 2X1F33, 1H33, 3L31, 1AF33 
3102AB Orient 1H35, 1F33, 1AF33, 3L31, 6Z31 
3103AB Rekreant 1H34, 2X1F34, 1AF34, 1L34 

Television receiver: 
4001A 8X6F32, 1Y32, 2X6831, 3X6CC31, 2X6L31, 

2XAZ4, 6L50, 6Z31, 6BC32, 25QP20 
4002A 8X6F32, 1Y32, 2X6B31, 3XoCC31, 2X6L31, 

6L50, 6Z31, 6BC32, 25QP20, 2XAZ4 
rozhlasovy ptijimai : 2XECH21, EM11 

4102U Manes PCC84, 3XPCF82, 3XEF80, PABC80, 2XPL82; 
ECC82, P181, PY83, DY86, 351QP44 

4103O Ale$ PCC84, 3 X PCF82, 3 X EF80, PABC80, 2>< PL82, 
ECC82, PL81, PY83, DY86, 1NN40, 430QP44 
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41060 Ametyst PCC84, PCF82, 3XEF80, PL83, PCF82, EF80, 
PABC80, PL82, ECH81, PCL82, PCF82. PL36, 
PY83, DY86, AW43-80, 7NN41, (selen) 

41080 Azurit PCC84, 2 x PCF82, 5 X EF80, ECH81, 2 X PCL82, 

2xEAA91, PL36, PY88, DY86, PCL84, 4310044, 

KA220/05 (36NP75), 7NN41 

41100 Oravan PCC84, 2XPCF82, 5XEF80, PABC80, PLBt, PL82, 
PCL82, ECC82, PY83, 351OP44, 7NN41, (selen), 
DV86 

41110 Kriv6r5 PCC84, 2XPCF82, 5XEF80, PABC80, PL81, PL82, 
PCL82, ECC82, PY83, 430OP44, 7NN41, (selen), 
DY86 

41120 Carmen 2 x PCF82, 5 X EF80, 2 X EAA91, 2x PCL82, PCC84, 
PCL84, ECH81, PL36, PY88, DY86, 7NN41, 
4310044 (AW43-88), KA220/05 

4113 Standard PCC88, PCF82, SXEF80, PCL84, ECH84, ECC82, 
PL500, PY88, DY86, 2 X EAA91, 2 X PCL82, 
4310044, 7NN41, 2X3NN41, 36NP75 

41140 Palas PCC88, PCF82, 5 x EF80, PCL84, ECH84, ECC82, 
PI500, PY88, DY86, 2 x EAA91, 2 x PCL82, 
4310044, 7NN41, 2X3NN41, 36NP75 

41150 Luneta PCC88, PCF82, 5 X EF80, PCL84, ECH84, ECC82, 
PL500, PY88, DY86, 2 x EAA91, 2 x PCL82, 
4310044, 7NN41, 2X3NN41, 36NP75 

41160 Marina PCC88, PCF82, 5XEF80, PCL84, ECH84, ECC82, 
PL500, PY88, DY86, 2 X EAA91, 2 x PCL82, 
4700044, 7NN41, 2X3NN41, 36NP75 

41170 Anabela PCC88, PCF82, 5XEF80, ECH84, ECC82, PL500, 
PY88, DY86, PCL84, 2 x EAA91, 2 X PCL82, 
4700044, 2X3NN41, 7NN41, 36NP75 

41180 Oliver PCC88, 2 x PCF82, EF183. 2 x EF80, PCL84, 
PCL86, ECH84, PCL85, P1500, PY88, DY86, 
4720044, 2x0C170, 0A205, 2XGA204, 0A201, 
2> 0A206, KA220/05 

41190 Miriam PCC88, 2XPCF82, EF183, 2XEF80, PCL85, 

Marcelo ECH84, PCL86, PCL84, PL500, PY88, DY86, 
- 4700044, 2xOC170, 2XGA204, GA205, GA201, 

2X0A206, (6220/05 

4151AB Camping 25 6xGF505, SXOC70, 4XOC170, 4XGC500, 
KF504, KF506, 155NU70, 2X156NU70, 0072, 
2XGS501, 214074, 6N074, KU601, KU605, 
2xGA201, 2XGA203, GA205, 2-0A206, 
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2XKA503 nebo 2XKA502, KY702, KV70S, 

2XKY708, KY711, 4NZ70, 2510044, DY86 

Camping 2t1 6-0F505, 5XOC70, 4XOC170, 4XGC500, KF504, 
KF506, 155NU70, 2X156NU70, 0072, 2XGS501. 
2NU74, 6NU74, KU601, KU605, 2xGA201, 
2XGA203. GA205, 2-GA206, 2XKA502, KY702, 
KY705, 2XKY708, KY711, 4NZ70, 2800044, DY51 

4202* Akvarnl 4X6CC42, 6x6F36, 2X1NN40, 
2X6B32, 2XUBL21, 2XPY83, 
4XUYINS, 6L43, 6F31, 6CC41, PL81, 1Y32T, 

3500P44 

4203A Atha 4X6CC42, 6X6F36, 2X1NN40, 
2X6B32, 2XUBL21, 2XPY83. 
4XUYINS, 6L43, 6F31, 6CC41, PL81, 1Y32T, 
4300P44 

4203A-5 Athos II 5X6CC42, 4X6F36, 2X6632, 6CC41, 
2XUBL21, 6L43, 
PL81, PV83, 1Y321. 4300P44 

42060 Astra 2XPABC80. 2X PCF82. 2xFL82, 
4206U-2 2XECC82, 3XEF80, 

PCC84. PL81. PY83, DY86, 4300P44 

42060-6 Astra PCC84, PCF82, 2 X EF80, PCF82, PL83, PABC80. 
EF80, 2XPL82, 2XECC82, PABC80, PL81, PY83, 

DY86, ECC82, 4300P44 

42080 Narcis 2.XPABC80, 2XPCF82, 2XPL82, PL83, PCL82 

2 X ECC82. 3 X EF80 
PCC84, PL36, PY83, DY86, AW53-80 

4210U-1 Kamelie PCC88. 2 x PCF82, 5 X EF80, PCL84. PCL82, 
PABCBO, PL84, ECH81, EAA91, PL36, PY88, 
DY86. 4310044, 2X3NN41, 3X7NN41, KA220/05, 
(36NP75) 

42110-1 Lotos PCC88. 2 x PCF82, 5 x EF80, PCL84, PCL82, 
PABCBO, PL84, ECH81. EAA91. PL36, PY88. 
DY86, 5310044, 2X3NN41, 3X7NN41, KA220/05, 
(36N P75) 

42120-i Orchidea PCC88, PCF82, EF183, 4xEF80, PCL84, PCL86, 

3 X ECH84, PCL85, PL500, PY88, DY86, 5900044, 

2-GA206, 2 X GA205. 2 x KA503, KA220/05 

42131)-1 Mimosa PCCBB, PCF82, EF183, 4XEF80, PCL84, PCL86, 

3XECHB4, PCL85. P1.500, PY88. DY86. 5310044, 
2X7NN41, 2-0A206, 2x0A205, 2XKA503, 
KA220,'05 
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4214U Korund 2XPCF82, 5XEF80, 2XEAA91, 2XPCL82, PCC84, 
PCL84, ECH81, PL36, PY88, DY86, 7NN41, 
AW43.88 (431OO44), KA220/05 

4216 Jantar 2XPCF82, 5 X EF80, 2 x EAA91, 2XPCL82, PCC84, 
PCL84, ECH81, PL36, PY88, DY86, 7NN41, 
531OO44, KA220/05 

4218U Alankyt PCC88, 2XPCF82, EF183, 2XEF80, PCL85, 
ECH84, PCL86, PCL84, PL500, PY88, DY86, 
590OO44, 2 X OC170, 2 X GA206, 2X GA204, 
GA205, 2xOA201, KA220/05 

42198) Dajana PCC88, 2XPCF82, EF183, 2XEF80, PCL84, 
PCL86, ECH84, PCL85, PL500, PY88., DY86, 
592OO44, 2XOC170, GA205, 2XGA204, GA201, 
2xGA206, KA220/OS 

4307A S.mlramis TV-receiver: 
2XPABC80, PCC84, 2XPCF82, PL36, PL83, PY83, 
3XECCB2. 3XEFB0, DY86, PCL82, AW53-80 
mixer: EF86 
radio-receiver: 
ECH81, 2x6F31, 2X6032, EM80, 2X6CC41, 
2XPL82, EM80, ECC85 
tape recorder: 
(EF804) EF86, E184, ECC83, EM81, EZ80 

4310 Marold PCC84, 4 x PCF82, 4 x EF80, FL83, PABC80, 6832, 
P182, ECH81, PY83, PL36, DY86, INN41, 
AW53-80 

4314A Broilk TV-receiver: 
PCC84, 4,.PCF82, 4VEF80, PL83, PABC80, 6832, 
PL82, ECH81, PL36, PY83, DY86, 1NN41, AW53-80 
radio-receiver: 
ECC85. ECH81, 2X6F31, 6832, 6BC32, EF80, 
PL82, EZ81, EM80 
amplifier Tesla: 
ECC83, 2x PL82, EZ81 
amplifier Gramofonove zbvody: 
2XECC83, 2x35L31, 2X35Y31 

4312A Holor TV-receiver: 
PCC84, 4XPCF82, 4xEF80, PL83, PABC80, 6832, 
PL82, ECH81, PL36, PY83, DY86, 1NN41, 
AW53-80 
radio-receiver: 
ECC85, ECH81, 2X6F31. 6832, 6BC32, EF80, 
PL82, 8281, EM80 
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4313 Brandl 

4316U O&vin 

4317A Murbri 

432C9 Diamant 

1325A Ametyst 
Sektor 

Tape recorders: 
ANP 201 Sonet 
ANP 2r0 Sonet Duo 
ANP 212 83 
AZZ 941 
ANP 220 84 

ANP 225 841 

ANP 223 B42 

ANP 301 Korespondent 
517 080 MGK 10 
2AN 38002 Adapter 
MF52, MF2 
ANP 401 Uran 

ANP 402 Start 

64 

amplifier Tesla: 
ECC83, 2 x P182, EZ81 
amplifier Gramofonove zavody: 
2x ECC83, 2x35L31, 2x35Y31 
TV-receiver: 
PCC84. 4 x PCF82, 4 X FF80, FL83, PABC80 
6832. PL82, ECH81, PL36, PY83, DY86, 
1NN41, AW53-80 
radio-receiver: 
ECC85, ECHe1, 2X6F31, 6B32, 6BC32, EF80, 
PL82, EZ81, EM80 
amplifier Tesla: 
ECC83, 2 x PI 82, 6Z81 

amplifier Gramofonove zavody: 
2 x ECC83. 2 x 35L31, 2 x 35Y31 

tape recorder: 
EF86, ECC83. EM81, E184, EZ80 (EZ81) 

PCC84, 3x PCF82, 3xEF80, PABC80, 2x PL82, 
ECC82, PL81, PY83, DY86, 430OP44, 1NN41 
PCC84, 2 x PCf 82, 5 x EFBO, PABC80, PL81, PL82, 
PC182, ECC82, PY83, 430OP44, 7NN41, (selen), 
DYe6 
2 x PCF82, 5 x EF80, 2 X EAA91, 2 X PCL82, PCC84, 
PCLB4, ECH81, PL36, PY88, DY86, 7NN41, 
AW43-88 (4310044), KA220/05 
televisor 4106U: 
PCC84, 2xPCF82, 5XEF80, PCL82, ECHet, PCL84, 
PL36, PY88, 2XEAA91, DY86, AW43-88 (4310044) 
radio-receiver: 
ECC85, ECH81, 2X6F31, 2X6CC41, 2XPL82, 
2x6B32, EM81 

EF86, ECC83, EM81, ELM, EZ80 (EZ81) 
EF86, ECCB3, ECL82, EM84, (EM80), EZ80 
2X105r1U70 ECC83. ECL82, ECC82, EM84, EZ80 
2 X 107NU70 (amplifier to 63) 
2X 15$NU7C nebo 2x 106NU70, 105NU70, 
3x106NU70, 104NU71, 0070, 2XOC72, GC500, 
3X2NU72 nebo 0C30, 6NN41, 3x33NP75 
4x106NU70, 104NU71, 0072, 2X2NU72 nebo 
0C30, 6NN41, 2> 33NP75 
4x106NIJ70, 104NU71, 0072, 2X2NU72 nebo 
0C30, 6NN41, 2X33NP75 
EF86, EBF89, ECC82 
6CC42S, 6F32, 6F36, 6131, 6Z31, EM11 
6CC41, 6CC31, 6Z31, EM11 
EF86, ECC85, EL84, EM81, 6L31, EZ81, 2NN41 
155NU70, 3x107NU70, 0071, 2XGC500, 
2-GC500, 4NZ70, 1NN41 
105NU70. 2X107NU70. 2-104NU71, i04NU71 



ANP 405 2X106NU70, 107NU70, 2X104NU71, 104NU71 
(nebo 102NU71 nebo 101NU71) 

Diktafon ECC82, ECC83, 105NU70 

Amplifiers: 
KZ 8 6F31, 2X6BC32, 6CC31, 6L31, AZ12 
AZK 101 3XECC83, 2XEL84, EZ81 
AZK 201 2xEF86, 3XECC83, 2XEL34, GZ34, EM84, 4NN41 
AZK 401 2xEF86, 3XECC83, 2XEL34, EZ80, EM84, 5NN41, 

4NN41, GZ34 

Intercommunication amplifiers: 
AZD 211 ECC84, EL84 
ALS 210 4x3NU70 

4920 A 3PN 380 72 EC82, E88C 
3PN 381 12 E88CC, E88CC 
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