





NREGA Solid State

DATABOOK Series

RF Power Devices

This DATABOOK contains complete data and related application notes
on rf power devices presently available from RCA Solid State Division
as standard products. For ease of reference, the data sheets are grouped
in the following categories: (a) small-signal, low-noise types; (b)
single-sideband types; (c) mobile-radio types; (d) aircraft-radio types;
(e) vhf broadband types; (f) uhf broadband types; (g) CATV types; (h)
microwave types. Application notes are included in numerical order
following the data sheets.

A feature of this DATABOOK is a Selection Guide to the complete line
of RCA solid-state devices (including linear integrated circuits, MOS
field-effect devices, COS/MOS integrated circuits, power transistors,
power hybrid circuits, thyristors, rectifiers, and other diodes, as well as
rf power devices). The complete Index to Devices at the back of the
book indentifies the volume of the DATABOOK series in which each
type appears. The Key to RF Power Devices following the Selection
Guide gives page numbers in this DATABOOK for individual types.

New solid-state devices and related publications announced during the
year are described in a monthly newsletter entitled “What's New in
Solid State’’. Copies of data sheets on new devices and other publica-
tions can be obtained by request to RCA Solid State Division, Box
3200, Somerville, N.J. 08876; RCA Limited, Lincoln Way, Windmill
Road, Sunbury-on-Thames, Middlesex, England; or RCA S/A Parc-
Industriel des Hauts-Sarts, Herstal, Liege, Belgium. If you wish to re-
ceive the monthly announcement newsletter, please fill out the form
bound into the back of the book and return it to RCA.




Copyright 1972 by RCA Corporation
(All rights reserved under Pan-American Copyright Convention)

Printed in U.S.A. 1/72

Information furnished by RCA is believed to be accurate and reliable. However, no
responsibility is assumed by RCA for its use; nor for any infringements of patents or other
rights of third parties which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of RCA.



Table of Contents

Page

Solid-State Selection Guide ........................ i, 4

Key to RF Power Devices .............................e. AU 9

Symbols for RF Power Devices ..............ccovitiiinnnnnnnnn.. 10
Small-Signal, Low-Noise Types ..............cittiiiineinnnnnn. 13
Single-Sideband Types . . .. ......... it i i e, 47_
Mobile-Radio Types ............ ... e 63
Aircraft-Radio Types . ........... it iiiiiinennnnns 137
VHF Broadband Types ............ciiiiiiiiiiiiiiiiinnnnnnnn. 153
UHF Broadband Types ...........coiitinieiniiiiiiiinnnnnnn 205
CATV TYPeS ot et et e e ettt e e 289
Microwave Types . .........cciuiiiiiieintnieeeennnneennneennnnn 301
Types Not Recommended for New Equipment Design ................ 373
Application Notes for RF Power Devices .......................... 379
Index to RCA Solid-State Devices . . .................ciiiiiinn.... 441

Subscription Form for Announcement Newsletter ................... 447



4

SOLID-STATE SELECTION GUIDE

This Selection Guide classifies RCA solid-state devices by
category, by function, by material, and by performance
level. This guide is particularly useful for an initial selec-
tion of suitable devices for a specific application. Complete
data on these devices are given in the technical data sheets
included in the respective DATABOOKS (see Index to RCA
Solid-State Devices at back of book).

Transistors

AUDIO-FREQUENCY
APPLICATIONS

Small Signal—Class A

Silicon n-p-n

Dissipations up to 5 W

2N697 2N1711  2N2895
2N699 2N1893  2N2896
2N718A  2N2102  2N2897
2N720A 2N2270 2N3053
2N1613  2N2405 40084
Power—Class A, AB, B

Silicon n-p-n

Dissipationsup to 5 W

2N697 2N2896 40360
2N699 2N2897 40361
2N1479  2N3053 40366
2N1480 40084 40367
2N1481 40309 40385
2N1482 40311 40407
2N1613 40314 40408
2N1700 40315 40539
2N1711 40317 40611
2N1893 40320 40616
2N2102 40321 40625
2N2270 40323 40628
2N2405 40326 40635
2N2895 40327

Dissipations from 5 W to 29 W
2N1483 40250 40349V1
2N1484  40250V1 40349V2
2N1485 40310 40368
2N1486 40312 40372
2N1701 40316 40373
2N3054 40324 40374
2N3439 40346 40375
2N3440 40346V1 40389
2N3441  40346V2 40390
2N4063 40347 40392
2N4064  40347V1 40409
2N5320  40347V2 40412
2N5321 40348 40544
2N5784  40348V1 40594
2N5785  40348V2

2N5786 40349

Dissipations from 29 W to 100 W

2N1487
2N1488
2N1489

2N1490
2N1702
2N3263

2N3264
2N3583
2N3584

2N3585 2N5495 40322
2N3878  2N5496 40328
2N3879  2N5497 40364
2N4240  2N6098 40369
2N4347  2N6099 40513
2N5034 2N6100 40514
2N5035 2N6101 40542
2N5036 2N6102 40543
2N5037 2N6103 40613
2N5239 2N6260 40618
2N5240  2N6261 40621
2N5293  2N6263 40622
2N5294  2N6264 40624
2N5295 201 40627
2N5296 202 40629
2N5297 203 40630
2N5298 204 40631
2N5490 205 40632
2N5491 520 40633
2N5492 521 45190
2N5493 40313 45191
2N5494 40318 45192
Dissipations from 100 W to 300 W
2N2015 2N4348 2N6257
2N2016  2N5575 2N6258
2N2338 2N5576 2N6259
2N3055 2N5577 2N6262
2N3265 2N5578 40251
2N3266 2N5579 40325
2N3442  2N5580 40363
2N3771  2N6253 40411
2N3772 2N6254 40636
2N3773

Silicon p-n-p

Dissipations up to 10 W
2N4036  2N5416 40410
2N4037 40319 40537
2N4314 40362 40538
2N5322 40391 40595
2N5323 40394 40634
2N5415 40406

Dissipations from 10 W to 65 W
2N5781  2N6109 103
2N5782  2N6110 104
2N5783  2N6111 105
2N65954  2N6211 370
2N5955  2N6212 371
2N5956  2N6213 45193
2N6106 101 45194
2N6107 102 45195

2N6108

Germanium p-n-p
Dissipations up to 30 W

2N1183  2N2147 40051
2N1183A 2N2148 40254
2N1183B 2N2869/ 40421
2N1184 2N301 40462
2N1184A 2N2870/ 40612
2N11848B 2N301A 40623
2N1905 40022 40626
2N1906 40050
High-Voltage

Germanium p-n-p

2N3730 2N3732 40439
2N3731 2N4346 40440
Silicon n-p-n

2N2016  2N3584  2N5240
2N2102  2N3585 40346
2N2405 2N3773 40349
2N3263 2N3878  40349V1
2N3264  2N3879 40349V2
2N3265 2N4063 40366
2N3266  2N4064 40373
2N3439  2N4240 40374
2N3440  2N4347 40375
2N3441  2N4348 40385
2N3442  2N5239 40390
2N3583

RADIO-FREQUENCY
APPLICATIONS

Small Signal
MOS/FET Silicon N-Channel
Single-Gate

3N128 3N143 40467A
3N138 3N152 40468A
3N139 3N153 40559A
3N142 3N154

MOS/FET Silicon N-Channel
Dual-Gate

3N140 40601 40820
3N141 40602 40821
3N159 40603 40822
3N187 40604 40823
3N200 40673 40841
40600 40819

Silicon n-p-n

fT to 700 MHz (Typ.)
2N2102  2N2895 2N3053
2N2270 2N2896 40084
2N2405 2N2897

T to 1200 MHz (Min.)

2N918 2N3839 40894
2N2857 2N5109 40895
2N3478  2N5179 40896
2N3600 40294 40897

Power

Silicon n-p-n
2N1491  2N5917
2N1492  2N5918
2N1493  2N5919
2N2631  2N5919A
2N2876  2N5920
2N3118  2N5921
2N3229  2N5992
2N3375  2N5993
2N3553  2N5994
2N3632  2N5995
2N3733  2N5996
2N3866  2N6093
2N4012  2N6105
2N4427  2N6265
2N4440  2N6266
2N4932  2N6267
2N4933  2N6268
2N5016  2N6269
2N5070 40080
2N5071 40081
2N5090 40082
2N5102 40279
2N5108 40280
2N5470 40281
2N5913 40282
2N5914 40290
2N5915 40291
2N5916 40292

40294
40305
40306
40307
40340
40341
40446
40577
40578
40581
40582
40605
40608
40665
40666
40836
40837
40893
40898
40899
40909
40934

- 40935

40936
40939
40940
40941

COMPUTER SWITCHING
APPLICATIONS

Low Level, Medium-Speed

Logic Switching

Silicon n-p-n

T to 176 MHz (Min.)

2N697 2N2895 2N3878
2N699 2N2896  2N3879
2N718A  2N2897  2N5202
2N720A  2N3053 2N5320
2N1613  2N3262 2N5321
2N1711  2N3263 40084
2N1893  2N3264 40375
2N2102 2N3265 40389
2N2270 2N3266 40392
2N2405

Silicon p-n-p

f1 to 60 MHz (Min.)

2N4036  2N5322 40391
2N4037  2N5323 40394
2N4314

High-Speed Logic Switching

Silicon n-p-n

fT to 600 MHz (Min.)

2N3119

High-Voltage Switching

Silicon p-n-p

T to 600 MHz (Min.)

2N5189  2N5262



Chopper and Multiplex

Service

MOS/FET Silicon N-Channel

Single-Gate
3N138

POWER SWITCHING

3N153

Low Speed Switching

Silicon n-p-n
Dissipations up to 8.75 W

2N697 2N3053
2N699 2N 3262
2N718A  40250V1
2N720A 40309
2N1479 40311
2N1480 40314
2N1481 40315
2N1482 40317
2N1613 40320
2N1700 40321
2N1711 40323
2N1893 40326
2N2102 40327
2N2270  40346V1
2N2405 40347
2N2895  40347V1
2N2896 40348
2N2897  40348V1
Dissipations from 8.75 W to 50 W
2N1483  2N5297
2N1484  2N5298
2N1485  2N5490
2N1486  2N5491
2N1701  2N5492
2N3054  2N5493
2N3439  2N5494
2N3440  2N5495
2N3441  2N5496
2N3583  2N5497
2N3584  2N6098
2N3585  2N6099
2N3878  2N6100
2N3879  2N6101
2N4063  2N6102
2N4064  2N6103
2N4240  2N6288
2N5293  2N6289
2N5294  2N6290
2N5295  2N6291
2N5296

Dissipations from 50 W to 150 W
2N1487  2N3442
2N1488  2N3771
2N1489  2N3772
2N1490  2N3773
2N1702  2N4347
2N2015  2N4348
2N2016  2N5034
2N2338  2N5035
2N3055  2N5036
2N3263  2N5037
2N3264  2N5038
2N3265 2N5039
2N3266  2N5240

40349
40349V1
40360
40361
40366
40367
40372
40374
40375
40385
40389
40390
40392
40407
40408
40409
40412V1

2N6292
2N6293
40250
40310
40312
40313
40316
40318
40322
40324
40328
40346
40346V2
40347V2
40348V2
40349V2
40364
40368
40412
40412V2

2N5575
2N5576
2N5577
2N5578
2N5579
2N5580
2N5671
2N5672
2N6032
2N6033
2N6246
2N6247
2N6248

40251 40363 40411
40325 40369

Silicon p-n-p

Dissipations up to 40 W
40319 40391 40406
40362 40394 40410

Germanium p-n-p
Dissipations up to 30 W

2N1183  2N1184  2N1905
2N1183A 2N1184A 2N1906
2N1183B  2N1184B

High-Voltage Switching

Silicon n-p-n
Collector-to-Emitter Voltage to
350 V (max.)

2N3439  2N5840 40349V1
2N3440  2N6077  40348V2
2N3441  2N6078 40354
2N3442  2N6079 40373
2N3583 2N6175 40374
2N3584  2N6176 40385
2N3585 2N6177 40390
2N3773  2N6249 40412
2N4063  2N6250  40412V1
2N4064  2N6251  40412V2
2N4240 410 40850
2N4347 4N 40851
2N4348 413 40852
2N5239 423 40853
2N5240 431 40854
2N5804 40346 40885
2N5805  40346V1 40886
2N5838  40346V2 40887
2N5839 40349

Silicon p-n-p

Collector-to-E mitter Sustaining
Voltage to —300 V (max.)

2N5415  2N5416

POWER HYBRID CIRCUITS
Linear Amplifier
HC1000

Operational Amplifier
HC2000

Thyristors

TRIACS

Low-Voltage Operation, 50 &
60 Hz

120-V Line Operation, 50 &
60 Hz

2N5441 40575 40717
2N5444 40638 40719
2N5567 40660 40721
2N5569 40662 40725
2N5571 40668 40727
2N5573 40685 40729
2N5755 40688 40731
40429 40691 40733
40431 40694 40761
40485 40697 40799
40502 40699 40802
40509 40702 40805
40511 40705 40901
40526 40707 40916
40529 40711 40919
40532 40713 40922
40535 40715

240-V Line Operation, 50 &
60 Hz

2N5442 40661 40720
2N5445 40663 40722
2N5568 - 40664 40723
2N5570 40667 40724
2N5572 40669 40726
2N5574 40686 40728
2N5756 40689 40730
40430 40692 40732
40432 40695 40734
40486 40698 40762
40503 40700 40800
40510 40703 40803
40512 40706 40806
40527 40708 40842
40530 40712 40902
40533 40714 40917
40536 40716 40920
40576 40718 40923
40639

High-Voltage Operation, 50 &
60 Hz

2N5443 40704 40804
2N5446 40709 40807
2N5757 40710 40918
40671 40795 40921
40672 40796 40924
40687 40797 40925
40690 40798 40926
40701 40801 40927

400-Hz Service, Vprom = 200 V

40769 40779 40787
40771 40781 40789
40773 40783 40791
40775 40785 40793
40777

400-Hz Service, Vprom = 400 V

Silicon Controlled Rectifiers

Low-Voltage Operation, 50 &
60 Hz

2N681 2N3870 40680
2N682 2N3897 40737
2N683 106A 40741
2N684 106F 40745
2N1842A 1060 40749
2N1843A 106Y 40753
2N1844A 107A 40757
2N1845A 107F 40810
2N3650 1070 40867
2N3668  107Y

120-V Line Operation 50 &
60 Hz

2N685 1078 40738
2N1846A 40378 40742
2N3228 40504 40746
2N3528 40507 40750
2N3651 40553 40754
2N3669 40654 40758
2N3871 40656 40811
2N3897 40658 40868
106B 40681

240-V Line Operation, 50 &
60 Hz

2N688 107C 40739
2N1849A 40379 40743
2N3525 40505 40747
2N3529 40508 40751
2N3653 40554 40755
2N3670 40655 40759
2N3872 40657 40812
2N3898 40659 40869
106C 40682

High-Voltage Operation 50 &
60 Hz

2N686 106E 40744
2N687 106M 40748
2N689 107D 40752
2N690 107E 40756
2N1847A 107M 40760
2N1848A 40216 40768
2N1850A 40506 40813
2N3652 40555 40833
2N3873 40640 40834
2N4101 40641 40835
2N4102 40683 40937
2N4103 40735 40938
106D 40740

TV Deflection Circuits

40888 40889
Rectifiers

Silicon Rectifiers—Low Power

2N5754 40534 40766
40525 40684 40767
40528 40693 40900
40531 40696

40770 40780 40788
40772 40782 40790
40774 40784 40792
40776 40786 40794
40778

IF(Av) to 2A

IN440B  1N444B  1N538
iN441B  1N445B  1N539
1N442B  1IN536  1N540
1N443B  IN537  1N547
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IF(AV) to 2A (cont'd)

1N1095  1N3256  1N5395
1N1763A 1N3563  1N5396
1N1764A 1N3754  1N5397
1N2858A 1N3755  1N5398
1N2853A 1N3756  1N5399
1N2860A 1N5211 40266
1N2861A 1N5212 40267
1N2862A 1N5213 40642
1N2863A 1N5214 40643
1N2864A 1N5215 40644
1N3193  1N5216 44001
1N3194  1N5217 44002
1N3195  1N5218 44003
1N3196  1N5391 44004
1N3253  1N5392 44005
1N3254  1N5393 44006
1N3255  1N5394 44007

Silicon Rectifiers—High Power
IF(AV)12Ato 40 A

1N248C  1N1203A 40109
1N249C  1N1204A 40110
1N250C 1N1205A 40111
1IN1183A 1N1206A 40112
IN1184A 1N1341B 40113
1TNT186A 1N1342B 40114
1N1187A 1N1344B 40115
TN1188A 1N1345B 40208
IN1189A 1N1346B 40209
1N1190A 1N1347B 40210
IN1195A 1N1348B 40211
INT196A 1N1612 40212
INT197A 1N1613 40213
IN1198A 1N1614 40214
1NT199A 1N1615
1NT200A 1N1616
1N1202A 40108

High-Voltage RCA Military-Specification Types
Rectifier Assemblies
CR101 CR280 CR323 TYPE MIL-S-19500/ TYPE MIL-S-19500/

CR102 CR301 CR324 X
CR103 CR302 CR325 Transistors

CR104  CR303 CR331  JAN-2N384 27 JAN-2N1488 208
CR105 CR304 CR332  JAN-2N388 65 JAN-2N1489 208
CR106  CR305 CR333  JAN-2N398 174 JAN-2N1490 208
CR107  CR306  CR334  JAN-2N398A 174 JAN-2N1493 247
CR108  CR307 CR335  JAN-2N404 20 JAN-2N2015 248
CR109  CR311  CR341 JAN-2NAD4A 20 JAN-2N2016 2438
CR110  CR312  CR342  JAN-2N918 301 JAN-2N2857 343
CR201  CR313  CR343  JAN-2N1183 143 JAN-TX2N2857 343
CR203  CR314  CR344  JAN-2N1183A 143 JAN-2N3055 407
CR204  CR315  CR351 JAN-2N1183B 143 JAN-TX2N3055 407
CR206  CR316  CR352  JAN-2N1184 143 JAN-2N3375 341
CR208  CR317  CR353  JAN-2N1184A 143 JAN-TX2N3375 341
CR210  CR321  CR354  JAN-2N1184B 143 JAN-2N3439 368
CR212  CR322 JAN-2N1224 189 JAN-TX2N3439 368
JAN-2N1225 189 JAN-2N3440 368

High-Voltage Replacement Types  JAN-2N1302 126 JAN-TX2N3440 368
JAN-2N1303 126 JAN-2N3441 369

CR%% cag;% CRgégﬁ\ ,  JAN-2N1304 126 JAN-2N3442 370
3828 JAN-2N2305 126 JAN-2N3563 341

JAN-2N1306 126 JAN-TX2N3553 341

JAN-2N1307 126 JAN-2N3584 384

Controlled-Avalanche Types JAN-2N1308 126 JAN-TX2N3584 384
40808 40809 JAN-2N1309 126 JAN-2N3585 384
JAN-2N1479 207 JAN-TX2N3585 384

TV Types JAN-2N1480 207 JAN-2N3771 413
40890 40891 40892 JAN-2N1481 207 JAN-TX2N3771 413
JAN-2N1482 207 JAN-2N3772 413

DIACS JAN-2N1483 180 JAN-TX2N3772 413
o JAN-TX2N1483 180 JAN-2N3866 398

For Triggering Triacs JAN-2N1484 180 JAN-TX2N3866 398
IN5411 40583 JAN-TX2N1484 180 JAN-2N4440 341
JAN-2N1485 180 JAN-TX2N4440 341

JAN-TX2N 1485 180 JAN-2N5038 439

Diodes JAN-2N1486 180 JAN-TX2N5038 439
) JAN-TX2N1486 180 JAN-2N5039 439
Compensating JAN-2N1487 208 JAN-TX2N5039 439

40428
Copies of specification sheets may be obtained by directing requests to
Department of the Navy, Naval Publications and Forms Center,
5801 Tabor Avenue, Philadelphia, Pa. 19120

COS/MOS Digital Integrated Circuits

GATES

NOR (Positive-Logic)
Dual 3-Input Plus Inverter

CD400DAD  CD4000AE  CD40D0AK Dual &-Input

Quad 2-Input

NAND (Positive Logic) Exclusive-OR Quad

Quad 2-Input CD4030AD  CD4030AE  CD4030AK

CD4011AD  CD4011AE  CD4011AK
GENERAL PURPOSE

Complementary Pair Dual Plus
CD4012AD  CD4012AE  CD4012AK Inverter

CD4001AD  CD4001AE  CD4001AK Triple 3-Input CD4007AD  CD4007AE  CD4007AK

Dual 4-Input

CD4023AD  CDA4023AE  CD4023AK
HEX BUFFERS LOGIC-LEVEL

CD4002AD  CD4002AE  CD4002AK GATE ARRAYS CONVERTERS

Triple 3-Input

AND-OR Select Quad Inverting

CD4025AD  CD4025AE  CD4025AK CD40T9AD  CD4019AE  CD4019AK CD400SAD  CD400SAE  CD4009AK



Non-Inverting
CD4010AD  CD4010AE  CD4010AK

DECODERS

BDC-to Decimal
CD4028AD  CD4028AE  CD4028AK

MULTIPLEXERS

Quad Bilateral Switch
CD4016AD  CD4016AE  CDA016AK

ARITHMETIC DEVICES

Four-Bit Full Adder

CD4008AD  CD400BAE  CD4008AK
Triple Serial Adder

Positive Logic

CD4032AD  CD4032AE  CD4032AK

Negative Logic
CD4038AD  CD4038AE  CD4038AK

FLIP FLOPS

Dual ‘D’ Type with Set-Reset
CD4013AD  CD4013AE  CD4013AK

Dual J—K Master-Slave
CD4027AD  CD4027AE  CD4027AK

COUNTER/DIVIDERS

7-Stage Binary Ripple Carry

CD4004AD  CDA4004AT  CD4024AK
CD4004AE  CD4024AD  CD4024AT
CD4004AK  CD4024AE

14-Stage Binary Ripple Carry
CD4020AD  CD4020AE  CD4020AK

Decade-10 Decoded Decimal Outputs
CD4017AD  CD4017AE  CD4017AK

Decade-7-Segment Display Outputs

CD4026AD  CD4026AK  CDA4033AE
CD4026AE  CD4033AD  CD4033AK

Octal-8-Decoded Outputs
CD4022AD  CD4022AE  CD4022AK

Divide-by-'N’ Fixed or Programmable
CD4018AD  CD4018AE  CD4018AK

Pre-Settable Up/Down
CD4029AD  CD4029AE  CD4029AK

STATIC SHIFT REGISTERS

18 Stage
CD4006AD  CD4006AE  CD4006AK

8-Stage Synchronous
CD4014AD  CD4014AE  CD4014AK

8-Stage Asynchronous
CD4021AD  CD4021AE  CD4021AK

Dual 4-Stage
CD4015AD  CD4015AE  CD4015AK

Linear Integrated Circuits
FM, AM, AND AUDIO CIRCUITS

Sterec Preamplifier
CA3048 CA3052

Stereo Multiplex Decoder
CA30900

IF Amplifier
AM

CA3088E CA3089E

M

CA30M CA3043 CA3076
CA3012 CA3075

Wide-Band Amplifier

'CA3013 CA3041 CA3042
CA3014
Limiter
CA3013 CA3042 CA3075
CA3014 CA3043 CA3076
CA3041
Detector
AM
CA3088E CA3089E
FM
CA3013 CA3041 CA3043
CA3014 CA3042 CA3075

AF Pre Amplifier

CA3043 CA3088E CA3089E
CA3075

Driver

CA3041 CA3042 CA3043

TELEVISION CIRCUITS

Video IF System
CA3068

Automatic Fine Tuning
CA3044 CA3044V1  CA3064

Remote Control
CA3035 CA3035V1

Chroma Demodulator
CA3067 CA3072

Chroma Signal Processors
CA3066 CA3070

Chroma Amplifier
CA3066 CA3071

Detector
CA3044 CA3044V1  CA3064

Zener Diode Voltage Regulator
CA3064

DC Amplifier
CA3064

Output Amplifier
CA3044 CA3044V1
IF Amplifier/Limiter, FM Detector,

Electronic Attenuator, and Audio
Driver

CA3065

OPERATIONAL AMPLIFIERS

Micropower
Single 0TA
CA3080 CA3080A

Triple OTA Array

CA3060AD  CA3060D
CA30608D

CA3060E

Single Op Amp.
CA3078AT  CA3078T

High Current

CA3033 CA3047
CA3033A

CA3047A

General Purpose

CA3458T CA3747CE  CA3747T
CA3558T CA3747CT  CA3748CT
CA3741CT  CA3747E CA3748T
CA3741T

Wide-Band

CA3008 CA3016 CA3030A
CA3008A CA3016A CA3037
CA3010 CA3029 CA3037A
CA3010A CA3029A CA3038
CA3015 CA3030 CA3038A
CA3015A

Premium Low Noise
CAB741T
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HIGH-GAIN WIDE-BAND AMPLIFIERS

Video (DC to 200 MHz)
CA3040

Low Power Video (DC to 40 MHz)
CA3021 CA3022 CA3023

Multi Purpose Power (DC to 8 MHz)
CA3020 CA3020A

DIFFERENTIAL AMPLIFIERS

DC
(to 30 MHz)

CA3000 CA3000/2  CA3000/4
CA3000/1 CA3000/3

AF
(to 3 kHz)

CA30007 CA3008

IF
(to 15 MHz)

CA3002

RF

(to 100 MHz)

CA3004 CA3005 CA3006

Video & Wide-Band
(to 55 MHz)

CA3001 CA3001/2 CA3001/4
CA3001/1 CA3001/3

Dual Darlington Connected
(to 20 MHz)

CA3050 CA3051

Dual Independ.
(to 500 MHz)

CA3026 CA3049 CA3054
Cascade
(to 500 MHz)

CA3028A CA3028B/2 CA3053
CA30288B CA3028B/3
CA3028B/1  CA3028B/4

POWER CONTRGL CIRCUITS

Thyristor Control
CA3058 CA3059 CA3079

Voltage Regulator

CA3055 CA3085A CA30858B
CA3085

Optoelectrenic

CA3062

ARRAYS

2 Zener Diodes, 1 Diode, 3 Transistors
CA3093E

Matched Diode Types
Individual
CA3019

Quad plus Two
CA3039

Transistor Types
General Purpose N-P-N

CA3081 CA3083 CA3183AE
CA3082 CA3086 CA3183E

General Purpose P-N-P
CA3084

Nual Darlington Connected
CA3036 CA3050 CA3051

Darlington Connected Pair plus Two
Individual

CA3018 CA3118AT  CA3118T
CA3018A

Differentially Connected Pair plus Three
Individual

CA3045 CA3146AE  CA3146E
CA3046

Amplifier Types
Duai Independent (Differential)
CA3026 CA3049 CA3054

Three-Ampl.

CA3035 CA3035V1
Four-Ampl.

CA3048

SPECIAL PURPOSE

Sense Amplifier
CA3541D

Four-Quadrant Multiplier
CA3091D



Key to RF Power Devices

Type Neo.

2N918

2N1491
2N1492
2N1493
2N2631
2N2857
2N2876
2N3118
2N3119
2N 3229
2N3262
2N 3375
2N3478
2N3553
2N3600
2N3632
2N3733
2N3839
2N3866
2N4012
2N4427
2N4440
2N4932
2N4933
2N5016
2N5070
2N5071
2N5090
2N5102
2N5108
2N5109
2N6179
2N5470
2N5913
2N5914

Page

14
154
154
154
158
18
158
163
167
171
174
206
22
206
14
206
214
26
218
222
64
226
70
70
230
48
178
234
138
302
290
30
306
74
80

Type No.

2N5915
2N5916
2N5917
2N5918
2N5919
2N5919A
2N5920
2N5921
2N5992
2N5993
2N5994
2N5995
2N5996
2N6093
2N6104
2N6105
2N6265
2N6266
2N6267
2N6268
2N6269
40080
40081
40082
40279
40280
40281
40282
40290
40291
40292
40294
40305
40306
40307

Page

80
238
238
244
250
257
312
318

88

94
143
100
106

52
263
263
326
332
338
344
344
182
182
182
269
112
112
112
149
149
149

36
186
186
186

Type No.

40340
40341
40446
40577
40578
40681
40582
40605
40608
40637
40665
40666
40836
40837
40893

RF Power Transistors

Type No.

40894
40895
40896
40897
40898
40899
40909
40934
40935
40936
40940
40941

Page

116
116
182
191
273
182
182
198
296
120
206
206
355
3565
124

Page

43
43
43
43
361
361
369
130
130
58
280
285
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Symbols for Power Transistors and Power Hybrid Circuits

General

db — duty factor

n — efficiency

NF — noise figure

T — temperature

TAI[TEA] — ambient temperature

Tc — case temperature

Ty — junction temperature

TMF — mounting-flange temperature

TsTG — storage temperature

(S] — thermal resistance

OJ.A — thermal resistance, junction-to-ambient

[SX¥e — thermal resistance, junction-to-case

OJ4.MF — thermal resistance, junction-to-mounting-
range

t — time

td — delay time

tf — fall time

ton(tg+ty) — turn-on time

toffltsttf) — turn-off time

tp — pulse time

tr — rise time

ts — storage time

T — time constant

Tg — saturation stored-change time constant

Transistors

Cp'c — collector-to-base feedback capacitance

Cc — collector-to-case capacitance

Ceb — collector-to-base capacitance

Cibo — input capacitance, open-circuit (common
base)

Cieo — input capacitance, open-circuit (common
emitter)

Cobo — output capacitance, open-circuit (common
base)

Coeo — output capacitance, open-circuit (common
emitter)

Es/b — second-breakdown energy

fc — cutoff frequency

fhib — small-signal forward-current transfer-ratio
cutoff frequency, short-circuit (common
base)

fhfe — small-signal forward-current transfer-ratio
cutoff frequency, short circuit {common
emitter)

T — gain-bandwidth product (frequency at which

small-signal forward-current transfer-ratio,
common emitter, extrapolates to unity)

9me
GpB
Gpb

Gpe

hFB
hfp

hrFE

Ic

IcBO
ICEO
ICER

ICES
ICEV
ICEX

Ics

— small-signal transconductance (common
emitter)

— large-signal average power gain (common
base)

— small-signal average power gain (common
base)

— large-signal average power gain (common
emitter)

— small-signal average power gain (common
emitter)

— static forward-current transfer ratio (common
base)

— small-signal forward-current transfer ratio,
short-circuit (common base)

— static forward-current transfer ratio (common
emitter)

— small-signal forward-current transfer ratio,
short-circuit (common emitter)

— small-signal input impedance, short-circuit
(common base)

— static input resistance (common emitter)

— small-signal input impedance, short-circuit
(common emitter)

— small-signal output impedance, open-circuit
(common base)

— small-signal output impedance, open-circuit
(common emitter)

— small-signal reverse-voltage transfer ratio,
open-circuit (common base)

— small-signal reverse-voltage transfer ratio,
open-circuit (common emitter)

— base current

— turn-on current

— turn-off current

— collector current

— collector current, instantaneous value

— collector-cutoff current

— collector-cutoff current, emitter open

— collector-cutoff current, base open

— collector-cutoff current, specified resistance
between base and emitter

— collector-cutoff current, base short-circuited
to emitter

— collector-cutoff current, specified voltage
between base and emitter

— collector-cutoff current, specified circuit
between base and emitter

— switching current (at minimum hgg per
specification)
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Symbols for Power Transistors and Power Hybrid Circuits

Transistors

I — emitter current

IEBO — emitter-cutoff current, collector open

Is/b — second-breakdown collector current

MAG — maximum available amplifier gain

MAGc — maximum available conversion gain

MUG — maximum usable amplifier gain

PBE — total dc or average power input to base
(common emitter)

PBE — total instantaneous power input to base
(common emitter)

PcB _ total dc or average power input to collector
(common base)

PcB — total instantaneous power input to collector
(common base)

PCE _ total dc or average power input to collector
(common emitter)

PCE _ total instantaneous power input to collector
(common emitter)

PEB _ total instantaneous power input to emitter
(common base)

PiB — large-signal input power (common base)

Pib — small-signal input power (common base)

PIE — large-signal input power (common emitter)

Pie _ small-signal input power (common emitter)

PoB — large-signal output power (common base)

Pob — small-signal output power (common base)

POE — large-signal output power (common emitter)

Poe — small-signal output power (common emitter)

PT _ total non-reactive power input, dc, to all
terminals (transistor dissipation)

Qg — stored base charged

rbb’ — intrinsic base spreading resistance

rcE(sat) _ collector-to-emitter saturation resistance

Re[hiel — real part of small-signal input impedance,
short-circuit (common emitter)

RG — generator resistance

Rie _ input resistance (common emitter)

RL — load resistance

Roe — output resistance (common emitter)

Rs — source resistance

VBB — base-supply voltage

VBC — base-to-collector voltage

VBE — base-to-emitter voltage

VBE(sat)  — base-to-emitter saturation voltage

V(BR)CBO - collector-to-base breakdown voltage, emitter
open

V(BR)CEO — collector-to-emitter breakdown voltage, base
open

V(BR)CER — collector-to-emitter breakdown voltage,
specified resistance between base and emitter

V(BR)CES — collector-to-emitter breakdown voltage, base
short-circuited to emitter

V(BR)CEV — collector-to-emitter breakdown voltage,
specified voltage between base and emitter

V(BR)EBO — emitter-to-base breakdown voltage, collector
o

pen
VcB — collector-to-base voltage
veelfl — dc open-circuit voltage between collector and

base (floating potential), emitter biased with
respect to base

VcBO — collector-to-base voltage (emitter open)

VcBvY — collector-to-base voltage, specified voltage
between emitter and base

vVee — collector-supply voltage

VCE — collector-to-emitter voltage

VCE(f” — dc open-circuit voltage between collector and

emitter (floating potential), base biased with
respect to emitter

VcE(sat)  — collector-to-emitter saturation voltage

VCEO — collector-to-emitter voltage, base open

VCEOQ(sus) — collector-to-emitter sustaining voltage, base
open

VCER — collector-to-emitter voltage, specified

resistance between base and emitter

VCER(sus) — collector-to-emitter sustaining voltage,
specified resistor between base and emitter

VCES — collector-to-emitter voltage, base short-
circuited to emitter
VCEV _ collector-to-emitter voltage, specified voltage

between base and emitter

VCEV(sus) — collector-to-emitter sustaining voltage,
specified voltage between base and emitter

VCEX _ collector-to-emitter voltage, specified circuit
between base and emitter

VcEX(sus) — collector-to-emitter sustaining voltage,
specified circuit between base and emitter

VEB — emitter-to-base voltage

VERMl)  — dc open-circuit voltage between emitter and
base (floating potential), collector biased
with respect to base

VEBO — emitter-to-base voltage, collector open
VEE — emitter-supply voltage

VRT — reach-through voltage

Yte — forward transconductance

Yie — input admittance

Yoe — output admittance

Yre — reverse transconductance
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Small-Signal, Low-Noise Types ||
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(M

Solid State
Division

RF Power Transistors

2N918
2N3600

RCA-2N918 and RCA-2N3600 are double-diffused
epitaxial planar transistors of the silicon n-p-n type.
They are extremely useful in low-noise-amplifier, oscil-
lator, and converter applications at VHF frequencies.

These devices utilize a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which may
be grounded by means of the fourth lead in applications
requiring minimum feedback capacitance, shielding of
the device, or both.

MAXIMUM RATINGS, Absolute-Maximum Values:
2N918 2N3600
COLLECTOR-TO-BASE

VOLTAGE, VCBO: -+« + v v v v v vt 30 30 max. V
COLLECTOR-1TO-EMITTER

VOLTAGE, VCEQ: + + -+« + « + + - - 15 15 max. V
EMITTER-TO-BASE

VOLTAGE, VEBQ: + + + + = v« v v v« 3 3 max. V
COLLECTOR CURRENT, I - . ... 50 *  max. mA

TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:
At case 1 up to 25°C . ... 300 300 max. mW
{ above 25°C Derate at 1.71 mW/°C
For operation at ambient

temperatures*#*

temperatures:
At ambient up to 25°C . ... 200 200 max. mW
temperatures above 25°C Derate at 1.14 mW/°C

TEMPERATURE RANGE:

Storage and Operating (Junction). . . -65 to +200 °c

LEAD TEMPERATURE
(During Soldering):
At distances > 1/16 inch from
seating surface for 60 seconds

* Limited by transistor dissipation.
** Measured at center of seating surface.

SILICON N-P-N
EPITAXIAL PLANAR
TRANSISTORS

For VHF Applications
In Military, Communications,
and Industrial Equipment

FEATURES
® high gain-bandwidth product

JEDEC
TO-72

® hermetically sealed four-lead package
® low leakage current

® high 200-MHz power gain

2N3600

® low noise figure

NF =4.5 dB max. at 200 MHz

® low collector-to-base time constant
r,'Cc =15 ps max.

high power gain as neutralized amplifier

Gpe =17 dB min. at 200 MHz

T

I COMMON—-EMITTER CIRCUIT, BASE INPUT;

1 OUTPUT SHORT -CIRCUIT!

15 FREQUENCY (f) = 100 MHz
COLLECTOR~TO-EMITTER VOLTS (VCE) 6
AMBIENT TEMPERATURE (Tp )=

S

o

TRANSFER RATIO (hfg)
~
n

N
n

-
=
w
[
4
=3
o
=)
B
=
[
(=3
e
)
<
=
o
o
|
)
)
<
=
7

5 10 5 20 25 30
COLLECTOR MILLIAMPERES (I¢)
92CS—-12845R1
Fig.1- Small-signal beta characteristic for types 2N918
and 2N3600.

File No. 83



ELECTRICAL CHARACTERISTICS
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TEST CONDITIONS LIMITS
, DC bC | DC | pc f pc | bC
n Ambient Frequency Collector- Col!ec_tor- Emitter | Emitter | Collector Base Type Type .
Characteristics Symbols | Temperature to-Base | to-Emitter | to-Base| oyrrent| Current | Current IN918 IN3600 Units
Voltage | Voltage | Voltage
TA f Ve VeE | VeB | IE Ic 'B
oC MHz v v \ mA mA mA | Min. | Typ. | Max. [ Min. | Typ. [ Max.
Collector-Cutoff Current ICBO 1250 ig g O'El 0'101 Zﬁ
Collector-to-Base
25 0 0.001 0| - 0| - - v
Breakdown Voltage BVCBO
Collector-to-Emitter % 3 0 15 R R R
Sustaining Voltage BVGEQ(sus) 15 v
Emitter-to-Base
BV 25 0.01 0 - - -
Breakdown Voltage EBO 3 3 v
Collector-to-Emitter
VoE(sat 25 10 . - - |04
Saturation Voltage CE(sa) ! 0.4 v
Base-to-Emitter
VBE(sat 25 10 - N - 1
Saturation Voltage BE(sa) ! ! v
Static Forward Current- h 25 1 R bl -
Transfer Ratio FE 3 0 150
- 100 10 4 6 - - - -
Small-Signal Forward
Current-Transfer Ratio® Nt % lll?l?lz g g . - %1(;5 - 21[?0
Common-Base Output Cob 2% 01101 10 0 - - LTy - - - | pF
Capacitance 0 0 - 3 - - - | pF
Collector-to-Base
C . 10 0 - - - F
Feedback Capacitance® cb ® 0ol Le
Common-Base Input Cib % 0.1t 1 05 0 2| - | 14| - | pF
Capacitance®
Collector-to-Base i’ Ce 2% 40 6 2 157 - -] - - ps
Time Constant® 319 6 5 - - - 41 - | 15] ps
Small-Signal Power Gain
in Neutralized Common- G 2% 200 12 6 5] 21| - - - | dB
Emitter Amplifier Circuit® pe 6 5 N I e B
(See Fig.2 & Fig.3)
Small-Signal Power Gain
in Unneutralized Common- Gpe 2% 200 10 5 A AT R R I A P
Emitter Amplifier Circuit® P
(See Fig.4)
Power Qutput in Common-
Emitter Oscillator Cir- Po 25 2500 10 12 30 -2 - - | mW
cuit® (See Fig.5)
Nose Figure® (See Fig.2) NF 25 200 6 L5 - - - - |45 dB
Noise Figure®d NF 25 60 6 1 bl 6 -] -] 3] aB

@ Lead No.4 (case) grounded.

b Three-terminal measurement of the collector-to-base capacitance
with the case and err'itter leads connected to the guard terminal,

€ Lead No.4 (case) floating.

d Generator Resistance (Rg) =400 ohms.
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1-8 pF 3 TURNS
~y No. 22 WIRE
< g o
cN gD x 3 LONG
! EXTERNAL
27 TURNS |SHIELD \ c7
|
;.‘,"' 'Bl.‘.":_';i‘s Qi A0 Vout
§'1P*3 1000 pF
) i
VIN nooo\ C3
pF 10000 L
C275 OHMS 4
1-8
he 1000 pF

+Vee

92CS-11930R2

NOTE: (Neutralization Procedure): (a) Connect a 50-() rf voltmeter
to the output of a 200-MHz signal generator (Rg = 50 {J), and adjust
the generator output to 5 mV. (b) Connect the generator to the input
and the rf voltmeter to the output of the amplifier, as shown above.
(c) Apply VEE and VC§3’ and adjust the generator output to provide
an amplifier output of 5 mV. (d) Tune C2, Cg, and Cy for maximum
amplifier output, readjusting the generator output, as required, to
maintain an output of 5 mV from the amplifier. (e) Interchange the
connections to the signal generator and the rf voltmeter. (f) With
sufficient signal applied to the output terminals of the amplifier,
adjust CN for a minimum indication atthe amplifier input. (g) Repeat
steps (a), (b), (c), and (d) to determine if retuning is necessary.

Q = Type 2N3600

Fig.2 - Neutralized amplifier circuit used to measure
power gain and noise figure at 200 MHz for type 2N3600.

+Vee

RF.C.
=200 MHz

15 pF
ouTPUT
0.05 uF Q
INPUT?— ¢ N =
= L 2~ 4
! lpF 7= =5 15pF
IN3063 7

Bl
LR i

1000 pF 2200

It SmA 2 OHMS

R

RF.C.
f,=200 MHz
0.05 uF ~Vee

-

D.C.
COMM
92CS—12848RI

L1 - 1loop #12 AWG wire; ID =13/16"
L,- 1/2 loop #12 AWG wire; Ip = 1-3/16"

Q =2N918

Fig.4 - Circuit used to measure 200-MHz unneutralized

power gain for type 2N918.

+Vee
RF.QE
0.0IxF
0.00I uF =
LOAD
IMPEDANCE
=50 OHMS
1.5—7.5pF
Lz 4 1000pF
SOURCE
IMPEDANCE
=50 OHMS
T 0.0l pF
0.01uF
—VEE 92CS-12847RI

Ly- 3.5 turns No.16 tinned copper wire; 5/16 " dia.; 7/16 " long;
turns ratio 2 4:2

L2 - 8 turns No.16 tinned copper wire; 1/8" dia.; 7/8 " long;
turns ratio 2~ 8:1

L3 - MILLER #4303 (0.4 - 0.65 uH) or equivalent

Q = Type 2N918

Fig.3 - Neutralized amplifier circuit used to measure

power gain at 200 MHz for type 2N918.

NOTE 2

75 pF OUTPUT

SEE NOTE |

RFC

NOTE 2 1000
pF

92CS-12849R2

Note 1 - Coaxial-Line output network consisting of:
2 General Radio Type 874 TEE or equivalent
1 General Radio Type 874-D20 Adjustable Stub or equivalent
1 General Radio Type 874-LA Adjustable Line or equivalent
1 General Radio Type 874-WN3 Short-circuit termination or equivalent

Note 2 - RFC = 0.2 ©H Ohmite #2-460 or equivalent
Note 3 - Lead Number 4 (case) floating

Ly - 2 tuins #16AWG wire, 3/8 inch OD, 1-1/4 inch long
Q =2N918 or 2N3600

Fig.5 - Circuit used to measure 500-MHz oscillator
power output for types 2N918 and 2N3600.
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TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT (Ic) FOR RCA TYPES 2N918 AND 2N3600

H COMMON-EMITTER CIRCUIT, BASE INPUT; HH COMMON-EMITTER CIRCUIT;
1 OUTPUT SHORT-CIRCUITED. Foet INPUT SHORT-CIRCUITED.
5 FREQUENCY (£)=200 MHz . 3 FREQUENCY (f)=200 MHz
AMBIENT TEMPERATURE (Ta)=25°C AMBIENT TEMPERATURE (Ta)=25°C
| T T 1T 11T T T |
T =eR i 5
1% 1 |r1"‘,y\\"<€ P €3 16| 1
82 ] akO‘év—@ B S ST
=5 \ﬁoﬂgs W L 83 COLLECTOR= T4
I OV 0V A9, wE o EMITTER VOLTS |
s : 85 Ve
wy T — T I e E)sls
2 | i 181 £8
22 = bie o=
o 2w
28 Lz 5 ge
zZZ [ og
S sHH or
oh s Sl
- 20
=1 =4 LVCE =
s> 20 T
EX7] o = 4 [TT9e
= I i 15
(- N | 1T
T ITTTT
[ 5 15 20 0 5 10 15
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (I¢)
92CS-12757R2 92CS-12758R2
Fig.6 - Input admittance (yje). Fig.7 - Output admittance (y, ).
11T TIT J TTTT T T T T T T T T T T
75 1T I3 }HII IIlIHIH\II\\I\I\1?IIHHHIHHI}H{}‘FIr
1] e “/‘ F HHH NOTE-gre IS NEGLIGIBLE AT THIS FREQUENCY (200 MHz)
5 50+ L CE=6. 0
:m 151 9re
02 @«
2220 z
~ s A
= 2 co —~EMITTER CIRCUIT
3= S3os INPUT SHORT - CIRCUITED
2L 0 w50 FREQUENCY (f)=200 MHz
Se 21 AMBIENT TEMPERATURE (Tp)=25°%C
) COMMON-EMITTER CIRCUIT, BASE INPUT; 23
i 25 OUTPUT SHORT—CIRCUITED. =)
b2 T FREQUENCY (f)=200 MHz o Wi
22 0O AMBIENT TEMPERATURE (Tp)= 25C 29
4 T T T T wa _,
= W-50]| t > -l 0=
5] Cop T oE R—TO
oD Ny Ll LB SRR we, COLLECTO B
z3 4”7r5,?ECTOR-To' o 2 o EMITTER voLTS WeE)=2)
z -7 VOLTS (VcE)=15 2 . ; bre
s 0 0 e o o | - [ REN
(re S e bfe ] T
-100 NN RN REN [171 5] 1 NN
o | 20 o 20

5 I
COLLECTOR MILLIAMPERES (I¢)
92CS-12759R2

Fig.8 - Forward transadmittance (y4,).

DIMENSIONAL OUTLINE TO-72

230 MAX.

209  MIN.
DiA.
195 MAX.

178 MIN.
DIA.
210 MAX.
170 MIN.
4 |seatine pLane
1 H H L 030 max.

500 MIN.

4 LEADS
+.002
ﬂ n‘\.on 1392 DiA.
(NOTE 1)
100 -] r

INSULATION 050
A Y
%100
- L4 DIA.
s ;‘(Nore 2)

INDEX—\o2
TAB

(NOTE 3) / >/
..832 ')‘AIAP:‘ NOTE 4 92C5-12817

Dimensions in Inches

5 10 15
COLLECTOR MILLIAMPERES (Ic)
92CS ~12760R2

Fig.9 - Reverse transadmittance (y o).

NOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050 "AND 0.250 "FROM THE SEATING PLANE.
FROM 0.250'TO THE END OF THE LEAD A MAXIMUM DIAMETER
OF 0.021"1S HELD. OUTSIDE OF THESE ZONES, THE LEAD
DIAMETER IS NOT CONTROLLED.

NOTE 2 MAXIMUM DIAMETER LEADS AT A GAUGING PLANE
0.054" +0.001"- 0.000 " BELOW SEATING PLANE TO BE WITHIN
0.007 " OF THEIR TRUE LOCATION RELATIVE TO MAX. WIDTH
TAB AND TO THE MAXIMUM 0.230 " DIAMETER MEASURED WITH
A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE-
MENT WILL BE MADE AT SEATING PLANE.

NOTE 3: FOR VISUAL ORIENTATION ONLY.

NOTE 4: TAB LENGTH TO BE 0.028 "MINIMUM - 0.048 "MAXIMUM,
AND WILL BE DETERMINED BY SUBTRACTING DIAMETER A
FROM DIMENSION B.

TERMINAL DIAGRAM (Bottom View)

LEAD 1- EMITTER

LEAD 2 - BASE

LEAD 3 - COLLECTOR

LEAD 4 - CONNECTED TO CASE
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IRG7

Solid State
Division

RF Power Transistors

2N2857

RCA-2N2857 is a double-diffused
epitaxial planar transistor of the silicon
n-p-n type. It is extremely useful in
low-noise-amplifier, oscillator, and con-
verter applications at. frequencies up to
500 MHz in the common-emitter configuration,
and up to 1200 MHz

configuration.

The 2N2857 utilizes a hermetically
sealed four-lead JEDEC TO-72 package. All
active elements of the transistor are insu-
lated from the case, whichmay be grounded
by means of the fourth lead inapplications
requiring shielding of the device.

in the common-base

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, Vcpo. . 30 max. \
COLLECTOR-TO-EMITTER VOLTAGE, VCEo 15 max. Y
EMITTER- TO- BASE VOLTAGE, VEBO .. 2.5 max. V'
COLLECTOR CURRENT, IC . . 40 max. mA
TRANSISTOR DISSIPATIONé PT
At case tep-jup to 252 C. . . . . 300 max. ng
peratures {above 250 C. Derate at 1.72 mW/°C

At ambient up to
temperatures{above 25 C

TEMPERATURE RANGE: °
Storage and Operating (Junction) -65 to+200 C
LEAD TEMPEBATURE (During soldering):
At distances 2 1/32 inch from
seating surface for 10
seconds max .

. . . 200 max.
Derate at Ei! mw/°c

265 max. °c

* .
Measured at center of seating surface.

.
L2 =
*
1—__‘_——| . é(nore 2)
03-5 =Kc
(notE ) AT 2 NoTES | 0.3-5
Ly [,
VIN | (NOTE 2) 590 cq VoUuT
L 4
ot it o8-8
500 0.8~
Cy 8 B
Rg=500 = = i
= % |/2 TURN. No. |6 WIRE: LOCATED
1/4" FROM AND PARALLEL TO L2
500 1000
RESISTANCE VALUES IN OHMS.
l_ CAPACITANCE VALUES IN pF.
= = V75V
+T EE 92cs-14112
Q = 2N2857 =
NOTE |: (NEUTRALIZATION PROCEDURE):

(A)_CONNECT A
450-MHz SIGNAL GENERATOR (WITH BRg = 50 ) TO THE
INPUT TERMINALS OF THE AMPLIFIER. (B) CONNECT A
50-() RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY VEg, ANDWITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLI-
FIER, TUNE C1, C3, AND C4 FOR MAXIMUM OUTPUT.

SILICON N-P-N |
EPITAXIAL PLANAR ﬁ
TRANSISTOR 1|

JEDEC
T0-72

For UHF Applications
in Industrial and Military Equipment

FEATURES

® high gain-bandwidth product—
fy = 1000 MHz min.

® high converter (450-to0-30 MHz) gain—
G. =15 dB typ. for circuit bandwidth of
approximately 2 MHz

® high power gain as neutralized amplifier—
Gpe = 12.5 dB min. at 450 MHz for circuit
bandwidth of 20 MHz

® high power output as uhf oscillator—

P §30 mW min., 40 mW typ. at 500 MHz
© =120 mW typ., at | GHz

® low device noise figure—

NF:iu.B dB max. as 450 MHz amplifier

7.5 dB typ. as 450-t0o-30 MHz converter

® low collector-to-base time constant —
"b'cc = 7 ps typ.

® low collector-to-base feedback capacitance—
Cep = 0.6 pF typ.

(D) INTERCHANGE THE CONNECTIONS TO THE SIGNAL
GENERATOR AND THE RF-VOLTMETER. (E) WITH SUF-
FICIENT SIGNAL APPLIED TO THE OUTPUT TERMINALS OF
THE AMPLIFIER, ADJUST C2 FOR A MINIMUM INDICATION

AT THE INPUT. (F) REPEAT STEPS (A), (B AND (C)
TO DETERMINE IF RETUNING IS NECESSARY
NOTE 2: L1 &L2 — SILVER-PLATED BRASS ROD, 1-1/2"

LONG x 1/4" DIA.  INSTALL AT LEAST 1/2" FROM
NEAREST VERTICAL CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE THE
COLLECTOR LEAD FROM THE EMITTER AND BASE LEADS.

Fig. | - Neutralized amplifier circuit used to
measure 450 MHz power gain andnoise figure
for type 2N2857.

File No. 61
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ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, Tjy = 25° C, Unless Otherwise Specified

TEST CONDITIONS LIMITS l
Collec 11octor-Eni ot nc be i
ol lector-|Collector- |Emitter-f g %% Collec-
Characteristic ISymbol{ Frequency | to-Base |to-Emitter| to-Base |EMitter| Base tor Type Units
Y Voltage | Voltage | Voltage CurrentiCurrent| oy rrent 2N2857
£ Ves Vee Ves I I Ie
MHz v v \ mA mA mA  [Min.| Typ.|Max.
Collector-Cutoff | = 250¢ 15 0 110 na
Current B0 TA 150°C 15 0 1.0 | uA
Collector-to-Base
Breakdown Voltage BVcBO 0 0.001 J30 ) - - v
Collector-to-Emitter
Breakdown Voltage BVceo 0 8 15 - - v
Emitter-t o-Base
Breakdown Vol tage BVEBO =0.01 0 25| - | - v
Static Forward-
Current Transfer heg | 3 30 | - | 150
Ratio
Smal1-Signal Forward- c
0.001 6 2 50 | - | 220
ggrrgnt ransfer h¢e c 6 5 0l - |
Collector-to-Base b
Feedback Capacitance |Ccb [0-1 to | 10 0 - | 0.6] 1.0 | pF
Input Capacitance Cip (0.1 to 12 0.5 0 - | 4= pF
BICi™ | s1s° | s 2 v | 7] | es
aaltlt -Signal, gommon-
itter Power Gain in c
Neutral ized Amphfler Gpe 450 6 1.5 |1z5] - 19 | d8
Circuit (See Fig.l)
Power Qutput as Qscil- a
Toter (8enUFia, Po | 2500 10 -12 N I R
UHF Device Noise Figure| NF | 4s50c,d, f 6 1.5 - | 3.8|4.5 dB
PHF easured Noise | g | ys0C: 9 6 15 | - | - 5.0 | a8
VHF Device Noise Figure| NF 60b, d 6 | - |22 - dB
2 Fourth lead (case) not connected
b Three-terminal measurement: Lead No.l (Emitter) and lead No.4 (Case) connected to guard terminal.
€ Fourth lead (case) grounded.
d Generator resistance, Rg = 50 ohms.
€ Generator resistance, Rg = 400 ohms.
f Device noise figure is approximately 0.5 dB lower than the measured noise figure. The difference is due to the

1ns?6t§gndllgz))ss at the input of the test circuit (0.25 dB) and the contribution of the following stagesin the test set-
up (0.

DOUBLE ~STUB TUNER
(Zp = 50 Q)
3 TURNS No. 16

WIRE 3/8" 0.0,
x 1=1/4" LONG

Fig.2-0scillator circuit used to measure 500-MHz
CAPACITANCE VALUES IN pF. power output for type 2N2857.

—VEE

92Cs-1411l

Q = 2N2857
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COMMON- EMITTER CIRCUIT BASE INPUT;

— — — — AMBIENT TEMPERATURE (Tp)

CASE TEMPERATURE (Te)

FREQUENCY (f) = IOOMH =
) AMBIENT TEMPERATURE (Ta)=25 °C a5
£ COLLECTOR-TO-EMITTER VOLTS (Vcg)=6 H
=] Z 25
4 =
S <
o &
420 2220
32 S
o8 =
15 03 15
ok Eans oH
ouw =3 .
=14 e L
ESo =1 1o
g . 3
1
<<
5 3 50
2 N
Tt
o 10 [ 20 25 30 35 -l00 50 50 100 50 200
COLLECTOR MILLIAMPERES (I¢) TEMPERATURE — °C
92CS- 14169 92CS~12483RI

Fig.3 - Small-signal ‘beta characteristic

for type 2N2857.

ti1g.4 - Rating chart for type 2N2857.

COMMON —EMITTER CIRCUIT, BASE INPUT, COMMON—EMITTER CIRCUIT; INPUT !
OUTPUT SHORT —CIRCUITED. SHORT-CIRCUITED.
FREQUENCY (f) = 450 MHz FREQUENCY ()= 450 MHz
HAMBIENT TEMPERATURE (Tp)=25° C AMBIENT TEMPERATURE (Ty) = 25° C
OLLECTOR-TO-EMITTER VOLTS (Vcg)=6TO 5 EEE T
T " 1 L it 1 Il L i
- 1 ® CTOR=TO-EMITTERVOLTSE
xQ 9ie S8
5220 4 =
~E 32 5
£ $3
Sz =3
wl s Y | 3
o |t z
Z23 i z5
ga s
o o=
38 Buw
S0 b: 28 2
s« ie Sz
o E og
(=] -
20
aa zY
] g8 1
== C oo
o wn : {
T Hiin
b
° ® COLLECTOR MILLIAMPERES (T )° * 0 2 4 6 8 0 12
¢ COLLECTOR MILLIAMPERES (Ig)
92CS—|2I50R| . . 92CS-12148RI
Fig.5 - Input admittance (y;,). Fig.6 - Output admittance (y,)
COMMON-EMITTER CIRCUIT, BASE INPUT; COMMON—EMITTER CIRCUIT; INPUT
QUTPUT SHORT-CIRCUITED SHORT — CIRCUITED.
FREQUENCY (f)=4 FREQUENCY (f) = 450 MHz .
g ANBIENT TEMPE RATURE (Tp)=25°C HH AMBIENT TEMPERATURE (Tp) = 25° C
> COLLECTOR-TO-EMITTER VOLTS (Vge)=6 TOIS ~ e,
s Sa S
w = Q T
i Sf o
- H
e c5 ©
63 zZ2
24 f ==
Qs o
Zz 2
Sl o 2=
O 2 4 i 0
) oL Ol T = Ti E)Z
Loy
g g 2 & z -2
Py I
Fa 2k
w < a
Q0 o« uw
g3 sa f
» -50| w 3 - n
& o
u
bse >
-78 HH e
2 4 3 8 12 14 ) 3 10 12
COLLECTOR MILLIAMPERES (Ic) COLLECTOR MILLIAMPERES (Ic)
92CS—12149RI 92CS—12154R2

Fig.7 - Forward transadmittance (yfe).

Fig.8 - Reverse transadm:ttance (y,,e).
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COMMON -EMITTER CIRCUIT, BASE INPUT; 22{COMMON~EMITTER CIRCUIT; INPUT
TPUT  SHORT-CIRCUITED. SHORT—CIRCUITED.
COLLECTOR -TO-EMITTER \{OLTS (Vcg) =6 20|COLLECTOR—TO—EMITTER. VOLTS (Veg)=§
COLLECTOR MILLIAMPERES (I¢) =15 COLLECTOR MILLIAMPERES (L¢)=L5 a
AMBIENT TEMPERATURE(Tj) =25°C @ |AMBIENT TEMPERATURE (Ta) = 25°C z
24 '8 5
= )
Jie =
« é’ 20 s |
2 E | 14
2d N 4 2
od al2
W= 3 u
2 w z
g~ o 2
g2 12 z g
o8 f.t 8 2 g
3 W "N 2
82 8 6 58
o 8 cg 4 /L
58 2 5
&3 4 bie |41 / 2 N boe 9004 £
2 7 £, o o5, 53
Sie e _____/ L1
0 T (o) = 0
4 3 4 4 4
0 100 1000 10 100 1000
FREQUENCY (f) — MHz FREQUENCY (f)—MHz
92CS -12I57RI 92CS—12156R2
Fig.9 - Input admittance (yie)' Fig. 10 - Qutput admittance (yoe).
COMMON—EMITTER CIRCUIT; INPUT SHORT —CIRCUITED|
O T ooy o NPUT: COLLECTOR-TO—EMITTER VOLTS (Vcg)=6
o COLLECTOR-TO-EMITTER VOLTS (VcE) =6 COLLECTOR MILLIAMPERES (I¢)=1.5
° COLLECTOR MILLIAMPERES (I¢) =1.5 AMBIENT TEMPERATURE (Ta)= 25° C
K AMBIENT TEMPERATURE (Ta) = 25°C ~ L ‘
- 5¢ [47) 9 ——
w S 0 re re
o =% T TR
gz ¢ o
o2 S
§;,' 30 § T |
H
Q —_
o':;_, 2 27 \
s Qs
g 0 ©™ o N
6y 9te o u N
Z22 wQ
2g 0 wZ
g od
o Zh
ol -0 -3
14 Eo
€9 w3 N
£2 -20 bre k)
S G
' § O_4
-30 [
'S
-40)
0 200 400 00 1000
10 100 1000
FREQUENCY () -z FREQUENCY (f)—MHz
92CS-12I152RI 92CS —I12I5IR3

Fig. |l - Forward transadmittance (yfe)'

D IMENS IONAL

JEDEC TO-

230 MAX.

OUTLINE
72

—200 MIN.
DiIA.
195 MAX.

178 MIN. —3
DIA.

KR

{

.210  MAX.
170 MIN.

i SEATING PLANE

‘SOOT:N. L
L

100 ad

—ac—]

INSULATION

030 max.
4 LEADS
+.002
o7 +992 pia.
(NOTE 1)

92CS-1941

Fig. 12 - Reverse transadmittance (yre)'

NOTE |:  THE SPEC|F|ED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050" AN - 250" FROM THE SEATING PLANE.
FROM 0.250" TO THE END OF THE LEAD A MAXIMUM DIAMETER
OF 0.021" |S HELD. OUTSIDE OF THESE ZONES, THE LEAD
BDIAMETER IS NOT CONTROLLED.

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE
0.054" + 0.001" — 0.000" BELOW SEATING PLANE TO BE
WITHIN 0.007" OF THEIR TRUE LOCATION RELATIVE TO MAX.
WIDTH TAB AND TO THE MAXIMUM 0.230" DIAMETER MEASURED
WITH A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE-
MENT WILL BE MADE AT SEATING PLANE,

NOTE 3:  FOR VISUAL ORIENTATION ONLY,

E 4 TAB LENGTH TO BE 0.028" MINIMUM — 0.048"
MAXIMUM, ANDWILL BE DETERMINED BY SUBTRACTING DIAMETER
A FROM DIMENSION B.

TERMINAL DIAGRAM

Bottom View

LEAD 1—-EMITTER
LEAD 2 - BASE
LEAD 3 = COLLECTOR

LEAD 4 — CONNECTED
TO CASE
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IR

Solid State
Division

RF Power Transistors

2N3478

RCA-2N3478 is an epitaxial planar transistor of
the silicon n-p-n type with characteristics which make
it extremely useful as a general purpose RF amplifier
at frequencies up to 470MHz. These characteristics
include an exceptionally low noise figure at high fre-
quencies, low leakage current, and a high gain-band-
width product.

The 2N3478 utilizes a hermetically sealed four-
lead package in which active elements of the transistor
are insulated from the case. The case may be grounded
by means of a fourth lead in applications requiring mini-
mum feedback capacitance, shielding of the device,

SILICON N-P-N
EPITAXIAL PLANAR
TRANSISTOR

For VHF/UHF Applications
in Industrial and Commercial Equipment

or both.
Maximum Ratings, 4bsolute-Maximum Values: FEATURES
Collector-to-Base Voltage, Vopo- - - - 30 max. \% o high gain-bandwidth product —
Collector-to-Emitter Voltage, VogQ - - 15 max. v fT = 900 MHz typ.
Emitter-to-Base Voltage, Vprpo. .. .. 2 max. v . .
lell er o L ¢ YEBO Limit dmbxd' i o low noise figure
S I i —
ollector ul:rer? C imited by dissipation NF = 5dB typ. at 470 MHz
Transistor Dissipation, PT: 4.5dB max. at 200 MHz
at ambient up to 25°C ... .. 200 max mW 2.5dB typ. at 60 MHz
temperatures § above 25°C. .. .......... See Fig. 1 e high unneutralized power gain
Temperature Range: Gpe = 11.5dB min. at 200MHz
Storage and Operating (Junction) -65 to 200 ocC o hermetically sealed four-lead package
Lead Temperature (During Soldering): o all active elements insulated from case
At distances not closer than
1/32" to seating surface for ¢ low collector-to-base feedback
10 seconds maX.. . v v v o av e 265 max. °c capacitance, C.p 0.7 pF max.
| COMMON-EMITTER CIRCUIT, BASE INPUT;
OUTPUT SHORT coRcucTED
FREQUENCY (f) = P
AMBIENT TEMPERATURE (Tp) =25°C
= SRS R RRAN
z HH
-~ T I
‘_“g—lo n,u_u.“q# |
z 200f; Z232 A LER V]
S o= HH
£ Lzl
22 150 g‘%% 75
at DI o
[+ 4 E 'y T
53 23t 6
g3 100 8eg
E ] o<
el Z1E
= S
& Ik
=2 50 0 4
3 x
53 w
g
= o 2
-100 -50 [ 50 100 150 200 o 4 6 8 g
AMBIENT TEMPERATURE (Ty) — COLLECTOR MILLIAMPERES (I¢) spcs-2TE8R2
92CS-12754Rt

Fig.1 - Rating chart for type 2N3478

Fig. 2-Typical small-signal beta characteristics
for type 2N3478

File No. 77
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ELECTRICAL CHARACTERISTICS, A¢ an Ambient Temperature, (T4) of 259 C

TEST CONDITIONS LIMITS
DC DC
Collector-|Collector-| DC DC
Frequency| to-Base |[to-Emitter| Emitter [ Collector Type
Characteristics Symbols Voltage | Voltage | Current| Current 2N3478 Units
M VcE IE Ic
MHz v v mA mA Min. | Typ. | Max.
Collector-Cutoff Current IcBo 1 0 - - 0.02 HA
Collector-to-Base BVepo 0 0.001 30 - - v
Breakdown Voltage
Collector-to-Emitter BVcko 0.001 15 - - v
Breakdown Voltage
Emitter-to-Base BVERo -0.001 0 2 - - \
Breakdown Voltage
Static Forward-Current hrp 8 2 25 - 150
Transfer Ratio
Magnitude of Small-Signal
Forward-Current hiea 100 8 2 7.5 9 16
Transfer Ratio
Collector-to-Base chb 0.1 to1 8 0 - - 0.7 pF
Feedback Capacitance
Small-Signal, Common-Emitter
Power Gain in Unneutralized Gpe 200 8 2 11.5 - 17 dB
Amplifier Circuit (See Fig.3)
Small-Signal, Common-Emitter
Power Gain in Neutralized G ea, © 470 6 1.5 - 12 - dB
e . . p
Amplifier Circuit
UHF Noise Figure NFo ¢ 470 6 1.5 - 5 - dB
VHF Noise Figure (See Fig. 3) NF? 200 8 2 - 4.5 dB
NFa d 60 8 1 - | 25| - | dB
9 Fourth lead (case) grounded. €Source Resistance, Rg = 50 ohms.
bCCb is a three terminal measurement of the collector-to-base capacitance dSource Resistance, Rg = 4000hms.
with the emitter and case connected to the guard terminal.
€y, C4 = 510pF
Cy, C7 = 2300pF
L3
e Cy, Cg = 2-25pF
= Cg = 10pF
Ce Ry = 20000hms
OUTPUT
i_ = 2N3478
(] Ly = % Turn #14 Formvar® center

~Vee

92CS-12753

tapped
Lengthl,/l = 2inches
Lo = % Turn #14 Formvar ®
Lengthg,ﬁg = 1% inches

Lg = 1uHRF choke
Source (Generator) Resistance
Rg = 50ohms

Load Resistance Ry, = 50 ohms

.Trademark, Shawindian Products Corporation.

Fig. 3-200MHz power gain and noise figure test circuit for type 2N3478



Typical Two-Port Admittance (y) Parameters as Functions
of Collector Current for Type 2N3478

30] COMMON-EMITTER CIRCUIT, BASE INPUT;] 50 T I
OUTPUT SHORT- CIRCUITED. ’ 2 PR !
FREQUENCY (f) = 200 MH EPR A1 <R TOl g }
25{ AMBIENT TEMPERATURE (Tp) = 28°C &3 HA \’3 T 7 Jos
w1 r 3,
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st -10} FREQUENCY (f) = 200 MHz
| u
ofif s
T2 4 6 ] 10 12 [ @ W
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Fig. 4-Input admittance (y;e) g W
| -49)
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=
COMMON -EMITTER CIRCUIT; - -50]
INPUT SHORT - CIRCUITED. g
FREQUENCY ()= 200 MHz 2
2. RE (Tp)=25°C % -60
I asEaREsassssEssieay 2
g s 3
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Fig. 5-Output admittance (yqe) Fig. 6 - Forward transadmittance (yfe)

COMMON-EMITTER CIRCUIT;
INPUT SHORT-CIRCUITED.
FREQUENCY (f) =200 MHz

AMBIENT TEMPERATURE (Tp)= 25°C
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Fig. 7-Reverse transadmittance (y,e)
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DIMENSIONAL OUTLINE

230
A—] 209 DIA. ’—7

—

210

170 n
1‘ T.oao
54 MAX.

MIN,

[] [] []/ 4 LEADS
| 019
‘oi6 DIA-

“LEAD NO. 4 = 375 MIN.

92CS-14170

Dimensions in Inches

TERMINAL DIAGRAM

Bottom View

Lead 1 - Emitter
Lead 2 - Base

Lead 3 - Collector

o Lead 4 - Connected to
Case
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[R5/

Solid State
Division

RF Power Transisiors

2N3839

RCA-2N3839* is a double-diffused epitaxial planar
transistor of the silicon n-p-n type. It is extremely use-
ful in low-noise-amplifier, oscillator, and converter
applications at frequencies up to 500 MHz in the com-
mon-emitter configuration, and up to 1200 MHz, in the
common-base configuration.

The 2N3839 is mechanically and electrically like
the 2N2857, but has a substantially lower noise figure.

The 2N3839 utilizes a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which may
be grounded by means of the fourth lead in appli-
cations requiring shielding of the device.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, Vegg - - 30 max \%
COLLECTOR-TO-EMITTER
VOLTAGE, VCEQ + + + + v v v v v v eienv 15 max. v
EMITTER-TO-BASE VOLTAGE, VgpQ. - - . . 2.5 max. v
COLLECTOR CURRENT, I ... ........ 40 max. mA
TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:
At case upto 25°C. .. ...... .. 300 max. mW
temperatures**{ above 25°C ... ... Derate at 1.72 mW/°C
For operation at ambient temperatures:
At ambient up to 25°C. .. 200 max. mW
temperatures {above 25°C . ... .. Derate at 1.14 mW/°C
TEMPERATURE RANGE:
Storage and Operating (Junction) . ....... -65 to 200 °C
LEAD TEMPERATURE (During Soldering):
At distances > 1/32 inch from seating
surface for 10 seconds max. . ... ....... 265 max. °C
* Formerly Dev. No. TA-2363
** Measured at center of seating surface.
.
= ) Edorean
wore s AT fe_NoTE S | 03-5
L
(NOTE 2) 500 Q ©3e s 4 VOuT
500
RG=509 =
= %1/2 TURN. No.16 WIRE: LOCATED
1/4" FROM AND PARALLEL TO L2
500 RESISTANCE VALUES IN OHMS.
_ L CAPACITANCE VALUES IN pF.
Q = 2N3839 - +—i_: VeeTTo v 92¢s - 14112

Fig.1 - Neutralized amplifier circuit used to measure
450-MHz power gain and noise figure for type 2N3839.

SILICON N-P-N
[PITAXIAL PLANAR |
TRANSISTOR

For Low-Noise UHF Applications

in Industrial and Military Equipment
FEATURES

® very low device noise figure —

NF =3.4 dB max. as 450-MHz amgplifier

® high gain-bandwidth product —
f1 =1000 MHz min.

® high converter (450-t0-30 MHz) gain —
Gc =15 dB typ. for circuit bandwidth of approximately
2 MHz

® high power gain as neutralized amplifier —
Gpe =12.5 dB min. at 450 MHz for circuit bandwidth
of 20 MHz

® high power output as UHF oscillator —
o =30 mW min., 40 mW typ. at 500 MHz
=20 mW typ. ot 1 GHz

® low collector-to-base time constant —
rp*Ce =7 ps typ.

© low collector-to-base feedback capacitance —

C.p =0.6 pF typ.

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT A
450-MHz SIGNAL GENERATOR (WITH Rg = 50 OHMS) TO THE
INPUT TERMINALS OF THE AMPLIFIER (B) CONNECT A
50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY VEE, AND WITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLI-
FIER, TUNE Cjp, C3, AND C4 FOR MAXIMUM OUTPUT. (D)INTER-
CHANGE THE CONNECTIONS TO THE SIGNAL GENERATOR AND
THE RF VOLTMETER. (E) WITH SUFFICIENT SIGNAL APPLIED
TO THE OUTPUT TERMINALS OF THE AMPLIFIER, ADJUST C2
FOR A MINIMUM INDICATION AT THE INPUT. (F) REPEAT
STEPS (A), (B), AND (C) TO DETERMINE IF RETUNING IS
NECESSARY.

NOTE 22 L1 & L2—SILVER-PLATED BRASS ROD, 1-1/2"LONG
x 1/4"DIA. INSTALL AT LEAST 1/2"FROM NEAREST VERTICAL
CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE THE
COLLECTOR LEAD FROM THE EMITTER AND BASE LEADS.

File No. 229
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ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, T A, of 25°C, Unless Otherwise Specified

TEST CONDITIONS LIMITS
COLL[E)E((:JTOR COLL%%TOR EMI?'(‘:I'ER o oc e
: 3 "|EMITTER
CHARACTERISTICS | SYMBOL | FREOUENCY|  70-BASE | TO-EMITTER | TO-BASE (o rpeNT CUBRARsiENT C%b';ﬁmR 2%;’3% UNITS
VOLTAGE | VOLTAGE |VOLTAGE
f Ve Vee VEB i3 g g
MHz v v v mA mA mA Min. | Typ. | Max.
Collector-Cutoff Current
Ta = 25°¢C | 15 0 Sl -0 nA
Ta = 150°C €8O 15 0 - |10 A
Collector-to-Base 0 0.001 30 N . v
Breakdown Voltage BVc0
Collector-to-Emitter
BV 0 3 5y - - %
Breakdown Voltage CEO
Emitter-to-Base BVego 0.01 0 25| - | - v
Breakdown Voltage
Static Forwarq Current- heg 1 3 30| - | 150
Transfer Ratio
Small-Signal Forward h 0.001¢ 6 2 50 - | 220
Current-Transfer Ratio fe 100¢ 6 5 0] -|2
Collector-to-Base Cyp | 01t 1.ob 10 0 - 106] 10| pF
Feedback Capacitance
Input Capacitance Cib 0.1to0 1.0 0.5 0 - | L4 - pF
Collector-to-Base , 31.9¢ 3 9 117115 s
Time Constant ' Ce ’ F
Small-Signal, Common-
Emitter' Power Gam in G 450¢ . 6 15 125 - 19 dB
Neutralized Amplifier pe
Circuit (See Fig.1)
Power Qutput as Oscillator P. >500° 10 12 00 -1 - mwW
(See Fig 2) 0 -
UHF Measured Noise Figure | ¢ 450¢4 . 6 15 - - 139! dB
(See Fig.1)
UHF Device Noise Figure | NF | 450%<f 6 L5 - |- |34] B
VHF Measured Noise Figure | NF 60<-° 6 1 - 2 - dB
9 |ead No.4 (case) not connected. € Generator resistance, Rg = 400 ohms.
3-terminal measurement with emitter and case connected to guard f
terminal. Device noise figure is approfximately 0;15 dB lower than thelmeas--
sured noise figure. The difference is due to the insertion lossat
¢ Lead No.4 (case) grounded. the input of the test circuit (0.25 dB) and the contribution of the
Generator resistance, Rg = 50 ohms. following stages in the test setup (0.25 dB).
Q
0.2 (Zo = 50 Q)
uH

E— ] TIIRN? No. 16
250 WIRE 3/8" 0.D. N
x 1<1/4" LONG Fig.2 - Oscillator circuit used to measure 500-MHz

= = power output for type 2N3839.

50 o
(W) powER
METER

CAPACITANCE VALUES IN pF.

—VEE

Q = 2N3839

92CS -~ 14t
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fel)

n
o

COMMON-EMITTER CIRCUIT, BASE INPUT;

OUTPUT SHORT-CIRCUITED -

== — — = AMBIENT TEMPERATURE (Ta)

CASE TEMPERATURE (T

FREQUENCY (f) =I00MHz

AMBIENT TEMPERATURE (Tp)=25°C

COLLECTOR-TO-EMITTER VOLTS (V¢g)=6
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Fig.3 - Small-Signal Beta Characteristic for Type 2N3839.
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Fig.4 - Rating Chart for Type 2N3839.

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF COLLECTOR CURRENT (i¢)

COMMON—EMITTER CIRCUIT, BASE INPUT;

HORT CIRCUITED

OUTPUT
FREQUENCY (f)= 4!

AMBIENT TEMPERATURE (TA) 25° C
COLLECTOR-TO—EMITTER VOLTS (V(*E
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Fig.5 - Input Admittance (yje).
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Fig.6 - Output Admittance (yqel.
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1 __SHORT —CIRCUITED,
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Fig.7 - Forward Transadmittance (yfe).
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Fig.8 - Reverse Transadmittance (y;el.
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TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF FREQUENCY (f)

COMMON-EMITTER CIRCUIT, BASE INPUT; 22 COMMON—EMITTER CIRCUIT; INPUT
OUTPUT SHORT-CIRCUITED. SHORT—CIRCUITED.
COLLECTOR-TO-EMITTER VOLTS (Vcg) =6 COLLECTOR—TO—EMITTER.VOLTS (Vep)=§
COLLECTOR MILLIAMPERES(IC)SL‘? 2 COLLECTOR MILLIAMPERES (Ig)=15 8
AMBIENT TEMPERATURE(Ty) =25°C 4 |AMBIENT TEMPERATURE (Tp) = 25°C z
24 I 18 =
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H
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9208 - 12I57RI 9205 -12156R2
Fig.9 - Input Admittance (yje). Fig.10 - Output Admittance
COMMON—EMITTER CIRCUIT; INPUT SHORT —CIRCUITED.
COMMON-EMITTER CIRCUIT, BASE INPUT; ’ _ N
T SO IRCUIED COLLECTOR-TO—EMITTER VOLTS (Vcg)=6
© COLLECTOR-TO-EMITTER VOLTS (Vcg) =6 COLLECTOR MILLIAMPERES (Ic)=I1.5
2 COLLECTOR MILLIAMPERES (I¢) =1.5 AMBIENT TEMPERATURE (Ta)= 25°C
;.l AMBIENT TEMPERATURE (Tp) = 25°C — L I
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Fig.11 - Forward Transadmittance (yfe). Fig.12 - Reverse Transadmittance (yre).
DIMENSIONAL OUTLINE TERMINAL DIAGRAM Bottom View
JEDEC TO-72
230 MAX.
209  MIN.
piA. LEAD 1- EMITTER
195 MAX,
.|7eDIr|N.— - LEAD 2- BASE
' J ¥ LEAD 3- COLLECTOR
210 MAX. LEAD 4- CONNECTED TO
170 MIN. CASE
i lSEATING PLANE
f U U { 030 max.
.500 MiIN. x 4 LEADS
D [ 017 I:gg,z DIA. Note 1: The specified lead diameter applies in the zone be-
(NOTE 1) tween 0.050 "and 0.250 " from the seating plane. From 0.250"
to the end of the lead a maximum diameter of 0.021"is held.
-loo [~ Outside of these zones, the lead diometer is not controlled.
Note 2: Maximum diameter leads at a gauging plane 0.054" +
INSULATION [F\050 0.001" - 0.000 " below secting plane to be within 0.007 " of
A ¥ their true location relative to max. width tab and fo the maxi-
__ \\. J°|° mum 0.230 "diameter measured with a suitable gauge. When
e L B A NoOTE 2) gauge is not used, measurement will be made at seating plane.
INDEX — Note 3: For visual orientation only.
N B " .
TAEB ) Note 4: Tab length to be 0.028" minimum - 0.048 " maximum,
(N°B436 MAX. <NOTE 4 and will be determined by subtracting diameter A from di-

036 MIN. 92Cs-12817 mension B.
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Solid State
Division

RF Power Transistors

2N5179

RCA-2N5179* is a double-diffused epitaxial
planar transistor of the silicon n-p-n type. It is
extremely useful in low-noise tuned-amplifier and
converter applications at UHF frequencies, and as
an oscillator up to 500 MHz.

The 2N5179 utilizes a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which
may be grounded by means of the fourth lead in
applications requiring minimum feedback capaci-
tance, shielding of the device, or both.

* Formerly Dev. No. TA7319.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE

VOLTAGE, Vceo ............... 20 max. v
COLLECTOR-TO-EMITTER

VOLTAGE, Vcgo ............ 12 max. v
EMITTER-TO-BASE

VOLTAGE, VEo ............... 2.5 max. v
COLLECTOR CURRENT, Ic ...... 50 max mA

TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:

At case fup to 25°C ...
temperatures™* | above 25°C ...

300 max. mW
Derate at 1.71lmW/°C

For operation at ambient

temperatures:
At ambient { up to 25°C ... 200 max. mW
temperatures above 25°C ... Derate at 1.14mW/°C

TEMPERATURE RANGE:
Storage and Operating (Junction) . —65 to +200 °C

LEAD TEMPERATURE
(During Soldering) :
At distances =1/32" from seating

surface for 10 seconds max. . . 265 max. °C

#* Measured at center of seating surface.

SILICON N-P-N
EPITAXIAL PLANAR
TRANSISTOR

For UHF Applications in Military, = ™
Communications, and Industrial Equipment

¢ high gain-bandwidth product — 1000MHz min.

hermetically sealed TO-72 four-lead metal package

low leakage current

* high power gain as neutralized amplifier —
G,. = 15dB min. at 200MHz

¢ high power output as UHF oscillator —
20mW typ. at 500MHz

° low noise figure —

NF = 4.5dB max. at 200MHz

* low collector-to-base time constant —
r,'C. = 14ps max.

high reliability —
production lots of RCA-2N5179 are subjected to and
meet the minimum mechanical, environmental, and
life-test requirements of the basic MILITARY speci-
fication MIL-S-19500. See page 5 for a descrip-
tion of the Group A and Group B Tests.

COMMON-EMITTER CIRCUIT, BASE INPUT;
OUTPUT SHORT-CIRCUITED

FREQUENCY (f) =I00 MHz SEENEEEENENEEEE
AMBIENT TEMPERATURE (Tpa)=25 °C
COLLECTOR-TO-EMITTER VOLTS (Vcg)=6
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Fig. 1 — Small-Signal Beta Characteristic for Type 2N5179
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ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
DC DC DC DC DC DC
. Ambient Collector-| Collector- | Emitter- Emitter Co'lector | Base Type .
Characteristics Symbols Temp. Frequency| to-Base |to-Emitter | to-Base current Current | Current IN6179 Units
Voltage Voltage | Voltage
Ta f Vce Vce VeB e lc Is
°C MHz v \ v mA mA mA Min. | Typ. |Max.
Collector-Cutoff Current lcBo 1%(5) %g 8 . 0‘0% iﬁ
Collector-to-Base
Breakdown Voltage V(BR)CBO 25 0 0.001 20 - Y
Collector-to-Emitter
Sustaining Voltage V cgofsus) 25 3 0 12 -V
Emitter-to-Base
Breakdown Voltage V(BR)EBO 25 -0.01 0 25 - -l v
Collector-to-Emitter
Saturation Voltage Vee(sat) 25 10 1 Sl oAV
Base-to-Emitter )
Saturation Voltage ViE(sat) 25 10 1 - Ly
Static Forward Current- .
Transfer Ratio he: 25 1 3 25 | 70 | 250
Magnitude of Small-Signal 25 100 6 5 gl1a! 20
Forward Current-Transfer |hfe] 1 kHz 6 2 25 | 90 | 300
Ratioa
Collector-to-Base
Feedback Capacitanceb Ces 25 0.1to1 10 0 -[07 ) 1jeF
Common-Base Input
Capacitancec [ 25 01tol 0.5 0 - - 2| pF
e, wo. | m | ae | 2 ik
SmaIINSignal Poglecr Gain
in Neutralized Common-
Emitter Amplifier Circuita] ~ Gee 25 200 12 5 15921 ) -|d8
(See Fig. 2)
Power Output in Common-
Emitter Oscilator Cir- P, 25 >500 10 -12 20 - - |mW
cuite (See Fig. 3)
Noise Figurea NF 25 200 6 15 -1 3]45(dB
aLead No.4(case) grounded; Rg = 12500 ¢ Lead No. 4 (case) floating.

b Three-terminal measurement of the collector-to-base capacitance
with the case and emitter leads connected to the guard terminal.

DC COMMON

fﬂa TYPE TYPE : L NOTE: (Neutralization Procedure): (a) Connect a 50-2 rf voltmeter to
= IN3195 IN3I95 | 3 T0 the output of a 200-MHz signal generator (R; = 509), and adjust the

| 50Q generator output to 5mV. (b) Connect the generator to the input and
2-10 LOAD  the rf voltmeter to the output of the amplifier, as shown above.
(c) Apply Vee and Vcc, and adjust the generator output to provide
an amplifier output of 5mV. (d) Tune C,, Cs, and C; for maximum
amplifier output, readjusting the generator output, as required, to
maintain an output of 5mV from the amplifier. (e) Interchange the
connections to the signal generator and the rf voltmeter. (f) With
sufficient signal applied to the output terminals of the amplifier,
adjust Cy for a minimum indication at the amplifier input. (g) Repeat
steps (a), (b), (c), and (d) to determine if retuning is necessary.

Q = Type 2N5179

FROM 0.02

500
SOURCE #F

Fig. 2 - Neutralized Amplifier Circuit Used to Measure
Power Gain and Noise Figure at 200MHz for Type 2N5179

92Cs 14753
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NOTE 2 Note 1 — Coaxial-Line output network consisting of:
—— ) 2 General Radio Type 874 TEE or equivalent
1 General Radio Type 874-D20 Adjustable Stub or equivalent
Q 75”PF OUTgUT 1 General Radio Type 874-LA Adjustable Line or equivalent
NQTE LA 'SEE NoTE I' = 1 General Radio Type 874-WN3 Short-circuit termination or equivalen*
ELI Note 2 — RFC = 0.2,H Ohmite #2-460 or equivalent
Note 3 — Lead Number 4 (case) floating

j j Ly — 2 turns # 16AWG wire, 3 inch 0D, 1% inch long
Q = 2N5179
NOTE 2
282 Igeo e T

VEE Vee

Fig. 3 = Circuit Used to Measure 500MHz Oscillator
Power Output for Type 2N5179

92CS-12849R2

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT (i) FOR RCA TYPE 2N5179

HH COMMON-EMITTER CIRCUIT, BASE INPUT; H 1  COMMON-EMITTER CIRCUIT; H
+HH OUTPUT SHORT-CIRCUITED. -H INPUT SHORT-CIRCUITED.
M s FREQUENCY (f)=200 MHz 3 FREQUENCY (f)=200 MHz
AMBIENT TEMPERATURE (Ta)=25°C AMBIENT TEMPERATURE (Tp)=25%
P e HHEH P H
=8 \HTH“\'(‘( e 3 et T
82 NR"(O‘?,\;G o = T+ COLLECTOR-TO- <11 boe
~= 0% 83 HH-H-H EMITTER VOLTS (Vep)-6 I
+3 etz N 23 CE
Ezi0 OV 0 w3 2 an
w QL
Wi B z79
z7 Vcg=6 5
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[ bie o
15 = 2w
oW as
la$<4 zz
zz Qg
5= A o
og 8 s !
W o8 [
53 ES M LVCE =
2 3°
E473 o = 9oe
1T
]
|
0 5 10 15 20 o 5 0 5
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (Ic)
92CS 14732 92CS-14733
Fig. 4 — Input Admittance (y,.) Fig. 5 — Output Admittance (y,.)
g g P Yoe
TTITTIT 117 I HEEEERENARDENEEE NN T
75 NEEREE I T A A A
IVC o HH NOTE-gre IS NEGLIGIBLE AT THIS FREQUENCY (200 MHz)
2 50 £-6 o
L@ Vi gfe 7
Uo w
=< 25 <}
el z 11 1
= 2 COMMON=-EMITTER CIRCUIT;
2% o G205 INPUT SHORT - CIRCUITED.
ZL = FREQUENCY (f)=200 MHz
o2 21 AMBIENT TEMPERATURE (Tp)=25%
e COMMON-EMITTER CIRCUIT, BASE INPUT; B T
ity 25 OUTPUT SHORT- CIRCUITED. £s 1
2 FREQUENCY (f)= 200 MHz . e i
22 AMBIENT TEMPERATURE (Tp)=25C 2%
o O-
1550 HH WE
o & G 2
3 4,,C0 S 0-
< URSAYN 2 OLLECTOR=T e 1
g 75 :5555070 ~70 F ITTER voLTS (VCE) 22 bre
g s (eer=e 1y T T
-100) T T g 18 -15 SRR SR i
o 5 10 15 20 0 5 ) 15 20
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (Ic)
92CS~-14735 92CS—14734

Fig. 6 — Forward Transadmittance (y;.) Fig. 7 — Reverse Transadmittance (y,.)



TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
FREQUENCY (f) FOR RCA TYPE 2N5179
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Fig. 10 — Forward Transadmittance (y.)

Fig. 11 — Reverse Transadmittance (y,.)

Coglh‘ln'l'oyU'EMISTHTOERBI' CIRCUITJrBASE INPUT; 22 Coglmg)év_r EédgcTE1|=_tEC|Rcu|T INPUT
—CIRCUITED
COLLECTOR-TO-EMITTER VOLTS (Vcg) = 4 COLLECTOR—TO—EMITTER.VOLTS (Vcg)=4
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GROUP A AND GROUP B QUALITY SAMPLING TESTS

100 %
PRODUCTION QUALITY
LOT P FACTORY SAMPLING CUSTOMER
TESTS
ITE TEST DESCRIPTION LTPD
GROUP_A TESTS
Subgroup 1. Visual and Mechanical Examination ............cccoccooivvviveio 5%
Subgroup 2. Electrical ... 10%
GROUP B TESTS
Subgroup 1. Physical Dimensions ..............cccooiiiiiiiiiiiseoeeeeeeeeeeee 20%
Subgroup 2. Solderability, Temperature Cycling,
Thermal Shock, Moisture Resistance .............cccccovevveeiviini. 20%
Subgroup 3. Shock, Vibration Fatigue, Vibration
Variable Frequency, Constant Acceleration .......................... 20%
Subgroup 4. Terminal Strength ................................. s 20%
Subgroup 5. Salt Atmosphere ........cooooiiiiiiiiiiii e 20%
Subgroup 6. High-Temperature Life, Non-Operating
(Ta = 200°C) oot A= 10%
Subgroup 7. Steady-State-Operation Life
(Pp = 300mW, Ta = 25°C) ccoooviiiioiiiiieeeeeeeeeeeee A = 10%




35

DIMENSIONAL OUTLINE

JEDEC TO-72
.230(5.84
.209\5.31
DIA:

| 195(4.95

178\4.52

! e—DiA —>]

| et

! .210(5.33
.03%&;’62)‘1 |7o(4.32

|

NG
PLANE -500(127)
M

IN - -
250 (6.35) MIN,
L U I] ﬂ NOTE 2

SEATI /r_ | Tl
i

050 (1.27) Max.

4 LEADS,
olg [.a82 NOTE 2
016 \ 406
NOTE 2 100(254) TP
F—1.050(127) TP
NOTE 3
450 TP
INSULATION
046(117 :é \\
036(9|4) AN 048 |22>
028\ 711 JNOTE 4
92CS-11941R2

Dimensions in inches and millimeters

Note 1: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 2: The specified lead diameter applies in the zone be-
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating
plane, From 0 250" (6.35 mm) to the end of the lead a maxi-
mum diameter of 0.021" (0.533 mm) is held. Outside of these
zones, the lead diameter is not controlled.

Note 3: Leads havingamaximum diameter of 0.019" (0,482 mm)
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm)
- 0.000" (0.000 mm) below seating plane shall be within
0.007"(0.177 mm) of their true position (location) relative to a
maximum width of tab.

Note 4: Measured from actual maximum diameter.

TERMINAL DIAGRAM

Bottom View

LEAD 3 - COLLECTOR
LEAD 4 — CONNECTED TO CASE

LEAD 1 — EMITTER
LEAD 2 - BASE
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Solid State
Division

RF Power Transistors

40294

RCA-40294 is an ultra-high-reliability double-dif-
fused, epitaxial planar transistor of the silicon NPN
type for low-noise amplifier, mixer, and oscillator appli-
cations at frequencies up to 500 MHz (common-emitter
configuration), and up to 1200 MHz (common-base con-~
figuration).

This transistor is electrically and mechanically
like RCA-2N2857, but is specially processed, precon-
ditioned, and tested for critical aerospace and military
applications.

The 40294 utilizes a hermetically sealed JEDEC
TO-72 package. All active transistor elements are
insulated from the case, which may be grounded by
a fourth lead in applications requiring shielding of
the device.

The curves of Typical Characteristics shown in
the technical bulletin for RCA-2N2857 also apply
for RCA-40294.

Maximum Ratings, Absolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE, VCBO - -
COLLECTOR-TO-EMITTER VOLTAGE, VCEO 15 max. V
EMITTER-TO-BASE VOLTAGE, VEBO- - - - - 2.5 max.

30 max.

COLLECTOR CURRENT, I(C. « v v v o v v v ot 40 max. mA
TRANSISTOR DISSIPATION, Pp:
For operation with heat sink:
At case tem= ) up to 25°C. . . . oo i oo 300 max. mW
perature s* above 25°C . . .... Derate at 1.72 mW/°C
For operation in free air:
At ambient | upto 25°C. .. ... ... 200 max. mW
temperatures | above 25°C . ..... Derate at 1.14 mW/°C
TEMPERATURE RANGE:
Storage and Operating (Junction) .. ... ... -65to +200 °C
LEAD TEMPERATURE (During soldering):
At distances > 1/32 inch from
seating surface for 10 seconds maximum. . . . 265 max. °c

* Measured at center of seating surface.

ULTRA-HIGH-RELIABILITY
SILICON N-P-N EPITAXIAL ||

PLANAR TRANSISTOR

For UHF Applications
in Critical Aerospace
and Military Equipment

JEDEC
TO-72

Features

o Meets performance requirements of TX2N2857 MIL-S-
19500/343 USAF, 7 March 1966

® Extra-rigorous control and inspection of all parts,
materials, and internal assemblies before sealing

e 100% thermal and mechanical preconditioning after
sealing

e complete electrical and mechanical QUALITY CON-
FORMANCE test program

® 100% RELIABILITY ASSURANCE testing
e 100% PERFORMANCE-REQUIREMENTS testing
e 100% Noise Figure and Power Gain Tests at 450 MHz

© high gain-bandwidth preduct —
fT = 1000 MHz min.

o very low Device Noise Figure —

NF = 4.5 dB max. at 450 MHz

o high power gain as neutralized amplifier —
Gpe = 12.5 dB min. at 450 MHz for circuit
bandwidth of 20 MHz

@ high power output as uhf oscillator —
Po = 30 mW min. at 500 MHz

o low collector-to-base time constant —
rp,'Ce = 15 ps max.

File No. 202
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LoT
(AWAITING
COMPLETION
OF GROUPS
A&B
TESTS)

100% 100%
100%
:ROJM FACTORY
SEALING PRECONDITIONING [ ELECTRICAL
(SEE TABLE 1) CLASSIFICATION
TESTS

RELIABILITY
ASSURANCE
TESTS
(SEE TABLE 1V)

SERIALIZE | |

GROUP A VISUAL
EXAMINATION AND 100%
TWO 100% INSPECTIONS ELECTRICAL TESTS
OF PELLET ASSEMBLIES (SEE TABLE II) PERFORMANCE
AND SHELLS PRIOR ‘ REQUIREMENTS
TO SEALING TESTS
GROUP B (SEE TABLE V)
MECHANICAL,
WAFER SELECTION ELECTRICAL, AND
AND 100% LIFE TESTS
PELLET INSPECTION (SEE TABLE 1Il)

Fig.1- High-Reliability Testing Process Flow Diagram

TABLE | 100% PRECONDITIONING
BEFORE FACTORY, QUALITY, RELIABILITY-ASSURANCE AND PERFORMANCE REQUIREMENTS TESTS

STABILIZATION BAKE . + & ¢« o vt ittt it e e e et oot st en et e s 48 hours minimum at 200° C

TEMPERATURE CYCLING
(PER MIL-STD-750 METHOD 1651, COND. C) ........... 5 complete cycles from -65° C to +200° C, each including
15 minutes at -850 C, 15 minutes at +200° C, and 5 minutes at 250 C

HELIUM-LEAK TEST (PER MIL-STD-202, METHOD 112 COND. C, PROC.HIA). . . . Leakage may not exceed 1078 atm cc/s
BUBBLE TEST (PER MIL-STD-202, METHOD 112 COND. A) . ...« ... 1500 C minimum, 1 minute, ethylene glycol
CONSTANT-ACCELERATION (CENTRIFUGE) TEST (PER MIL-STD-750, METHOD 2006). . 20,000 G’s; Y1 plane, 1 minute
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TABLE 1
GROUP A TESTS
TEST CONDITIONS LIMITS
Lot Am- DC
A Fre-
Toler- L. MIL-STD | bient Collector- DC DC DC
Sub- | anmce Churacfe'rlsnc Symbol 750 Tem. | quen- C'ollgcfor- to- Collector | Emitter | Base RCA Ui
group | Per es 4 Reference pera-| Y ‘7-hase Emitter Current | Current | Cur- 40294 nits
Cent Test ture f Vo298 | Voltage Ic IE rent
Defect- Method TA cB VCE I
ve ° C | MHz v v mA mA | mA |Min.| Max.
Visual and Mechanical
! 5 Examination - 2071 - - - - - - _—— | —= ] ==
Collector- 3036
Cutoff Icgo | Bias Condi-| 25:3 | —— 15 0 ——1 10 | nA
Current tion D I
Collector- 3041
Cutoff Ices |Bios Condi- 25:3 | —— 16 =100 | nA
Current tion C
Collector-to-Base 3001
Breakdown BVcpO| Test Condi-| 25¢3 | -~ 0.001 0 30 | -~ v
Voltage tion D
Collector-to-Emitter BV 3011
reakdown ( CEO| Test Condi-| 25:3 | ~- 3* 0 |15 | —= v
Voltage sus tion D
2 3 [Emitter-to-Base 3026
Breakdown BVEBO| Test Condi-| 25:3 | —— 0 -0.001 2.5 —— \
Voltage tion D
Base-to- 3066
Emitter Vg | Test Condi-| 25:3 | -~ 10 1 - 1 v
Voltage tion A
Collector-
to-Emitter VcE 3071 25:3 - 10 1 - | 0.4 v
Voltage
Static Forward
Current-Transfer hgE 3076 25+3 | —-= 1 3 30 | 150
Ratio
Small-Signal Power
Gaina (See Fig. 2 Gpe 25:3 | 450 6 1.5 12.5| 19 dB
for Test Circuit)
gevice Noise Figure®:
enerator Resistance
(RG) = 50  (See NF 25:3 | 450 6 1.5 - | 4.5 dB
Fig. 3 for Test Circuit
Measured Noise Figure
Generator Resistance -
3 10 |Rg =500 (See Fig.3 NF 2543 | 450 6 15 50| dB
for test circuit)
Collector-to-Base Time|
Constanta (See Fig. 4 ’b'cc 25:3 | 31.9 6 -2 4 15 ps
for Test Circuit)
gsci“afor Power
utput P hY
(See Fig. 5 for o 25:3 |2500 10 -12 30 | -- mW
Test Circuit)
Collector-to-Base ¢ 20,1
Feedback Capacitance Ceb 25:3 £] 10 0 - 1 pF
Static Forward Current
Transfer Ratio hrg 3076 -554+3| —— 1 3 10 | ——
(Low Temperature)
Collector-Cutoff 3036 0
Current (High Ico |Bias Condi-{ 150%| - 15 0 - 1 | uA
4 10 Temperature) tion D
Small-Signal, Short
Circuit Forward Cur- hfe 3206 25:3 10.001 6 2 50 | 220
rent-Transfer Ratioa
Magnitude of Small-Signal,
Short-Circuit Forward l h | 3206 25:3 | 100 [ 5 10 19
Current Transfer Ratiod fe

* Pulse Test

4 Lead No. 4 (Case) Grounded

@ Device noise figure is approximately 0.5 dB lower than the measured noise figure.
The difference is due to the insertion loss at the input of the test amplifier and
the contribution of the following stages in the test setup.

[ ] B . .
Three-terminal measurement with emitter and case leads guarded.



TABLE 11l
GROUP B TESTS
INITIAL AND ENDPOINT
CHARACTERISTICS TESTS
Lot RCA-40294
MIL-STD | 1o12rance |Charac- | MIL-STD Test Initial End Point i
Subgroup) Test Ret D Pe; Cont | teristic | poroCnce | Conditions | Volues Valoes | Units
eference| potective Test eferen
% Min. [Max. Min.|Max.
PHYSICAL DIMENSIONS
1| (See Dimensional Out- 2066 20 - - - -— |- - |-
line Drawing on page 7)
SOLDERABILITY 2026
Solder Temp. = 26045°C | Ty -25:30C
=252
TEMPERATURE- CBO | 3036D 15 -0 ——| 10 nA
CYCLING TEST 1051 vep=15V
(Condition C)
THERMAL-SHOCK TEST:| 056
2 _nts N 10 _ o
Tmin =01 °C Test Condid TA =25:3°C
tion
- 0 3076 Vce=1V 30 150 30 | 150
Toax = 10072 ©C h
max -5 FE Ic=3mA
MOISTURE-RESISTANCE 10
TEST 21
SHOCK TEST:
NON-OPERATING
1500 G's, 0.5 ms 2016 |
5 blows each in X1, CBO T A =25:3°C
Y1, Y2, and Z} planes 36D A =eoe T -1 10 nA
30 Ves=15V
VIBRATION FATIGUE
3 | TEST: NON-OPERATING| 2046 10
60 :20 Hz, 20 G's TA =25:3°C
VIBRATION VARIABLE.| oo 3076 Vee=1V 30 |150 30 | 150
FREQUENCY TEST hgg 1c=3 mA
CONSTANT-ACCELERA-| 00
TION TEST: 20,000 G's
MIL.STD
Heli 2 '
elium |Method112 8 | 957
2036 Leak [Condition C - |-- —— |0 em3/s
4 | JERMINAL STRENGTH Irest Condi- 20 Test | Procedure
tion E |
MIL-STD 1500
Bubble | 202 Tf;]ifo c
Test |Condition | 0%
lcgo | 30360 Tp-25:30C 10 10 A
_ —_ - n
SALT.ATMOSPHERE c8 vepm15V
5| YhsT 1041 20
TA =25:3°C
heg | 3076 Veg=1V 30| 150 | 30 | 150
Ic=3mA
TA=25:3"C
D B - - nA
HIGH-TEMPERATURE Icpo | 3936 veg=15V 10 »
. LIFE TEST (NON- A= 7%
PERATING): 1031 =7%
T A =200:10°C TA =25:3°C
Duration=1000 hrs. heg | 3076 Veg=1V 30| 150 24| 180
Ic=3 mA
STEADY-STATE OPERA- | T A=25:3°C| _ .
TION LIFE TEST: CBO | 3036D Ver sy -1 10 20 nA
Common-Bosce Circuit 1026 e 7% cB
7 =25:3° =7% “25:30
2.5:0.5 V TA =233 c
PT=200 mW hFE 3076 CE= 30 | 150 24 | 180
Duration=1000 hrs. 1c=3 mA

39



TABLE IV

100% RELIABILITY ASSURANCE TEST
THE CUMULATIVE REJECTS OF TABLES IV AND V SHALL NOT EXCEED 10% OF THE LOT

INITIAL AND ENDPOINT CHARACTERISTICS TESTS

MIL-STD
750

100% PERFORMANCE REQUIREMENTS TESTS
THE CUMULATIVE REJECTS OF TABLES IV AND V SHALL NOT EXCEED 10% OF THELOT

Test Characteristic RCA-40294 M"}'SSJD Test
Reference est v‘::‘i;l Eniﬁ;ziem Reference Conditions
POWER BURN-IN: _ 3036 TA =25:3°C
Common-Base Circuit Alcgo 10 max. | A=+5 Bias Condi- Vep=15V
_ o nA nA tion D
TA =25:3°C
1026 =25:30
Vep=12.5:0.5V 30 min. N Tp =25:3°C
PT=200 mW Ahpg 150 mo A=%15% 3076 VCE=1 V
Duration=340 hours Ic=3mA
TABLE V

TEST CONDITIONS LIMITS
MIL-STD N DC DC DC
Test Symbol 750 Ambient |Fre- | i cio Icollentor- | Coli | Emit- | PC RCA Units
Y Tempera-|quen- i Bose
Reference tor < to-Base |to-Emitter | lector ter Current| 40294
ure Y Voltage Voltage Current | Current
TA f Vce VCE Ic I3 i)
oC MHz v \4 mA mA mA  |Min. | Max
3036
Collector-Cutoff ) Bias Condi 25:3 |- 15 0 ——| 10 | nA
Currenf CBO tion
3041
Collector-Cutoff : i o __ A
Collect Ices | Bios Condi| 25:3 16 100 | n
Collector-to-Base 3001 v
Breakdown Voltage | BYCBO | Test Condic| 25:3 -~ 0.001 0 30| -
. 3011
Collector-to-Emitter | BYCEQ Test Condi-| 25:3 __ 3% 0 15 | —— v
Breakdown Voltage (sus) tion D -
Emitter-to-Bdse 3026 \%
Breatciown Volrage | BVEBO [ Test Condii| 2503 | — 0 |-0.001 2.5 | ——
Emi 3066
Base-to-Emitter Vg | Test Condi-| 25:3 |-- 10 1 —1 v
Voltage tion A
Collector-to-Emitter |\, __ 3071 2543 | —— 10 1 | o4 v
Yoltage CE -
Static Forward
Current=Transfer hrg 3076 25:3 - 1 3 30 | 150
Ratio
Device Noise
Figurea: Generator
Resistance (Rg)=50 NF -— 25+3 450 6 1.5 -1 4.5 dB
Ohms (See Fig. 3
for Test Circuit)
Measured Noise
Figure Generator
Resistance Rg = NF 2513 | 450 6 1.5 -=1 50 dB
50()(See Fig.3
for test circuit) A
Visual Examination
(UEn:;:rm;Ol-)Power Examine leads, header, and shell for visual defects.
Magnification

* Pulse Test

4 Lead No. 4 (Case) Grounded
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I | * Lo =
Colr = (NOTE 2)

03-5 7~

A
" (NOTE N7 | wore 371 . 0.3-5
Viy (NOTE 2) 500 1 i VO
C4 VouT
o) [ é'o.g 4
500 08—, -
C s é B
RG=500 = =

*1/2 TURN, No.I6 WIRE; LOCATED
1/4" FROM AND PARALLEL TO L2

500 1000
I 6800 F‘—_I RESISTANCE VALUES IN OHMS.
= - L CAPACITANCE VALUES IN PF.
= +E Vgg=75V
- 92CS —I2140RI

Q = RCA Type 40294

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT
A 450-MHz SIGNAL GENERATOR (WITH Rgq = 50 OHMS) TC
THE INPUT TERMINALS OF THE AMPLlFIEqR ) CONNECT
A 50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMI-
NALS OF THE AMPLIFIER. (C) APPLY VEE, AND WITH THE
SIGNAL GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM
THE AMPLIFIER, TUNE C31, C3, AND C4 FOR MAXIMUM
OUTPUT. (D) INTERCHANGE THE CONNECTIONS TO THE
SIGNAL GENERATOR AND THE RF VOLTMETER. (E) WITH
SUFFICIENT SIGNAL APPLIED TO THE OUTPUT TERMI-
NALS OF THE AMPLIFIER, ADJUST C2 FOR A MINIMUM
INDICATION AT THE INPUT (F) REPEAT STEPS (A), (B),
AND (C) TO DETERMINE IF RETUNING IS NECESSARY'

NOTE 22 L] & L2-SILVER-PLATED BRASS ROD, 1-1/2"
LONG x 1/4" DIA.  INSTALL AT LEAST 1/2" FROM NEAR-
EST VERTICAL CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE
IEED%OLLECTOR LEAD FROM THE EMITTER AND BASE

Fig. 2 — Neutralized Amplifier Circuit Used to Measure 450-MHz Power Gain and Noise Figure for RCA-40294

PULSED POWER SUPPLY FOR NOISE SOURCE

a
N 3
450- MHz NOISE FIGURE
UHF NOISE SOURCE 50-Q 450-MHz RF AMPLIFIER (MEASURED WITH
(HEWLETT-PACKARD| RF AMPLIFIER R Hz
10-08 AND L HEWLETT.PACKARD
TYPE 349A (SEE FIG. 2 450/390-MH IF AMPLIFIER T RE paon
ENT) PAD FOR CIRCUIT) =
OR EQUIVAL MIXER OR EQUIVALENT)
a
390- MHz
OSCILLATOR
(HEWLETT.PACKARD
TYPE 608C
OR EQUIVALENT)

Fig.3 - Block Diagram of 450-MHz Noise-Figure Test Circuit for RCA-40294
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NOTE: Careful shielding must be used between input and out-

oo a put to keep signal feed-through to an absolute minimum.
) =
ﬂ,_gél_ v N4 El picd I PROCEDURE:
1 si0 a toka L
309 M:;AS%:AL = 05w 2 w o RE VTVM 1. Before inserting the transistor in the test fixture, connect
(GHEENWLETT— 0.02yF | 0.02pF | (HF-TYPE) Tipag(;'ﬂg”m a short circuit between the collector and emitter terminals
PACKARD EQUIVALENT) of the fixture and adjust the 31.9-MHz input for 0.5 V RMS
TYPE 606A ov)a WITH at the emitter terminal.
EQUIVALENT - UNTERMINATED .
L—) 00024F | 0.0024F (__l_ PROBE 2. Remove the short circuit between the collector and emitter

terminals of the fixture, insert the transistor to be tested,
= = and adjust VCC and VEE for Vg = 6V, IC = 2 mA.

*+Vee ~Vee 920514465 3. Read ry/ C. on rf-voltmeter scale (rp! Cc in picoseconds = 10
times meter indication ir millivolts) (T millivelt = 10 pico-
Q = RCA Type 40294 seconds).

Fig.4 - Collector-to-Base Time Constant Measurement Circuit

DOUBLE —STUB TUNER
(Zp=50 OHMS)

50— &

3 TURNS No. 16

b POWER
WIRE 3/8" 0.D.
x 1-i/4" LONG METER

CAPACITANCE VALUES IN pF.
92CS—12141RI

Q = RCA Type 40294
Fig.5 - Oscillator Circuit Used to Measure 500-MHz Power Output for RCA-40294

DIMENSIONAL OUTLINE

JEDEC T0-72 TERMINAL DIAGRAM
230 MAX. Bottom View
209 MiIN.
DIA. LEAD 1-—EMITTER
:II‘?: x#ﬂx——ﬂl LEAD 2 - BASE
DIA. | LEAD 3 - COLLECTOR
210 MAx LEAD 4 — CONNECTED
170 MIN. TO CASE
T ¥ lSEATING PLANE
030 MAX.
500 MIN l H U NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
- : 4 LEADS ZONE BETWEEN 0.050" AND 0.250" FROM THE SEATING PLANE.
ﬂ o7 2992 pia. FROM 0.250" TO THE END OF THE LEAD A MAXIMUM DIAMETER
! (NOTE 1) OF 0.021" IS HELD. OUTSIDE OF THESE ZONES, THE LEAD
0o DIAMETER 1S NOT CONTROLLED.
r NOTE 2:  MAXIMUM DIAMETER LEADS AT A GAUGING PLANE
0.054" + 0.001" — 0.000" BELOW SEATING PLANE TO BE

050 WITHIN 0.007" OF THEIR TRUE LOCATION RELATIVE TO MAX.

AL WIDTH TAB AND TO THE MAXIMUM 0.230" DIAMETER MEASURED

A \\ Y100 WITH A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE-

P 14.7) A NOTE 2) MENT WILL BE MADE AT SEATING PLANE.
A L)

NOTE 3:  FOR VISUAL ORIENTATION ONLY.

(NOTE 3) (}/ NOTE 4:  TAB LENGTH TO BE 0.028" MINIMUM — 0.0u48"
046 MAX. ZTNOTE 4 MAXIMUM, ANDWILL BE DETERMINED BY SUBTRACTING DIAMETER
1036 MIN. sacs-izai7 A FROM DIMENSION B.




43

INE7

Solid State
Division

RF Power Transistors

40894 40896
40895 40897

High - Frequency

Silicon N-P-N Transistors

For TV-Tuner, FM and AM/FM “Front-End”, and
IF Amplifier, Oscillator, and Converter Service
Features:

® High gain-bandwidth products:
fr = 1200 MHz typ. for tuner types

800 MHz typ. for if-amplifier types

® Very low collector-to-base feedback capacitance:
Cgp = 0.7 pF typ. for 40894, 40895

® [ ow noise figure:
3 dB typ. at 200 MHz for rf amplifier type

JEDEC TO-72 H-1299

RCA-40894, 40895, 40896, and 40897 are high-frequency
n-p-n silicon devices characterized especially for rf, mixer,
oscillator, and if stages of vhf, SSB, and FM receivers.

High power gain as neutralized amplifier:
Gpg = 15 dB min. at 200 MHz (40894)

High power output as uhf oscillator:

Pog = 20 mW typ. at 500 MHz (40896)
® Low noise figure:

NF = 4.5 dB max. at 200 MHz (40894)
» Low collector-to-base time constant:

rp'Ce = 14 ps max.

These devices utilize a hermetically sealed four-lead JEDEC
TO-72 package. All active elements of the transistor are in-
sulated from the case, which may be grounded by means of
the fourth lead in applications requiring minimum feedback
capacitance, shielding of the device, or both.

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR-TO-EMITTERVOLTAGE ....................... VcEo 12 \Y
COLLECTOR-TO-BASE VOLTAGE ..........ccoviivrnnnnneenns Veeo 20 \Y
EMITTER-TO-BASE VOLTAGE ...........0iiiiiiiinnnnnnnnn VEBO 25 \Y,
CONTINUOUS COLLECTORCURRENT .............. ...t Ic 50 mA
TRANSISTORDISSIPATION . .. ...t P

With heat sink, at case temperatures up to 25°C e 300 mw

With heat sink, at case temperatures above 25°C i Derate linearly 1.71 mw/°C

At ambient temperaturesup t0 25°C ... ... 200 mW

At ambient temperatures above 25°C .. ... ... Derate linearly 1.14 mwW/°C
TEMPERATURE RANGE:

Storage & Operating (Junction) ..............cooiienaniin... -65 to +200 °c
CASE TEMPERATURE (During soldering):

At distances 2> 1/32 in. (0.8 mm) from seating

surface fOr 10 SECONAS MAX. .+« v v vereeeaneerneenruennnnn 265 °C

File No. 548
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ELECTRICAL CHARACTERISTICS at Ambient Temperature (T5) = 25°C unless otherwise specified

TEST CONDITIONS LIMITS
DC COLLECTOR OR
FREQUENCY DC CURRENT TYPE 40894 TYPE 40895 TYPE 40896 TYPE 40897
HARACTERISTICS M LTAGE
¢ SYMBOLS MHz EM'TTERQ’O mA RF AMPLIFIER MIXER OSCILLATOR IF AMPLIFIER | UNITS
Veg | Vee | Ves | e Ic | g | Min.| Typ.| Max.| Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Collector-Cutoff 15 0 - - | 002 - - |oo2 | - - oo2 | - - | o002
Current
'cso HA
Ta = 150°C 15 ] - - 1 - - 1 - - 1 - - 1
Collector-to-Base V(BRICBO 0 | 0001 20 -1 -f2 | - - f2 | - |- 2] - v
Breakdown Voltage
Collector-to-Emitter Vceolsus) 3 0|15 - - 15 - - 15 - - 15 - - v
Sustaining Voltage
Emitter-to-Base V(BR)EBO 0o1| o 25 | - - | 28| - - 25 | - - 25 | - - v
Breakdown Voltage
Collector-to-Emitter Vcelsat) 10 1 - - 0.4 - - 0.4 - - 0.4 - - 0.4 v
Saturation Voltage
Base-to-Emitter VBE(sat) 10 1 - - 1 - - 1 - - 1 - - 1] v
Saturation Voltage
Static Forward Current- | heg 6 1 50 | 80 | 250 | 40 | 70 |250 | 27 | s0 |250 | 70 |120 | 250
Transfer Ratio
Magnitude of Common-
] S0
;:"0' et Small Signal 100 6 5 9|14 | 20| 9 |14 | 2| 9|14 |2/ 9| 1a]| 2
. ihte ! 1kHz 6 2 25 | 90 300 25 | 90 300 | 25 [ 90 [300 | 25 | 90 | 300
ward Current
Transfer Ratio?
Collector-to-Base Cob 0.1t01 10 0 - | o7 1] - | o7 1 - | o7 1 - o7 1] pF
Feedback Capaci-
tance'
Common-Base Input Cib 01t01 05 0 - - 2| - - 2 - - 2 - - 2 | oF
Capacitance®
Collector-to-Base 1h'Ce 319 6 2 3 7 o3 7 14 3 7| 14 3| 7 14 | ps
Time Constant®
Small-Signal Power Gain
mNe;n.—_mzedACoT . 107 12 5 - - - - - - - - - 1B [ 2 - 8
mon-Emitter Ampli- | Gpg 200 12 5 15 | 21 s | | - B | 21 | - N -
fier Circuit? (see
Fig. 6)
Noise Figure? NF 200 6 15 - 3 |as - - - - - - - - - dB

3Lead No. 4 (case) grounded; Rg = 1250

by,

of the

Wwith the case and emitter leads connected to the guard terminal.

CLead No. 4 (case) floating.




i
COMMON-EMITTER CIRCUIT, BASE INPUT; 4
OUTPUT SHORT-CIRCUITED bt I
P FREQUENCY (f) =00 MHz 1 1
K3 AMBIENT TEMPERATURE (Tp)=25 °C
£ COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 6V
o
aJE T 117 ] I 7 =
gz H E‘ i
oz O A u
it |
EHd T
na ImEEa
wh 5! I I
S Im
wz ] I
o [HA - 1
2§ b 2 *
239 i
] mE
sg ™N
25
x
S O
& I
11 T I 1
o 5 10 15 20 25 30 35
COLLECTOR CURRENT (ic)-mA 92CS- (4169RI

Fig. 1—Small-signal beta characteristic for all types

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF

FREQUENCY (f) FOR ALL TYPES
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COMMON-EMITTER CIRCUIT, BASE INPUT; l l l 22| COMMON—EMITTER CIRCUIT; INPUT
OUTPUT SHORT-CIRCUITED. SHORT—CIRCUITED.
COLLECTOR-TO-EMITTER VOLTAGE (VCE) = 4V ] COLLECTOR-TO-EMITTER VOLTAGE (VgE) = 4V
COLLECTOR CURRENT (Ic)=1.5mA 20|COLLECTOR CURRENT (Ic)= 1.5mA
AMBIENT TEMPERATURE (Tp) =25°C ] AMBIENT TEMPERATURE (Ty) = 25°C
24 11 [ i o
2 s
30 E
20— s - T
%o L 14 H
2 3
oL I Gl
5% 16 S -
Y l ‘ = w
| w 1 =2
24 Yo 2
212 e z =
o8 5 " g
3y [ Z2
3 2 54 z
83 s | 26 15 8
5 & «w S
20 K 4 [
E bie 1] vauus g boe 5
e 5 goe 50
— Sie 3 | | 1
o] 1 | o = L (o]
10 4 & 8 4% Bipoo 10 100 1000
FREQUENCY (f) — MHz FREQUENCY (f)—MHz
92CS-14731RI 92C$-14730RI
Fig. 2—Input admittance (y o) Fig. 3—Output admittance (v p¢)
COMMON-EMITTER CIRCUIT, BASE INPUT; COMMON—EMITTER CIRCUIT; INPUT SHORT —CIRCUITED.
ou’}'p& sﬁogT_c.‘;w.TED S } COLLECTOR-TO-EMITTER VOLTAGE (VcE) = 4V
3 COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V COLLECTOR CURRENT (Ic)=1.5mA
e COLLECTOR CURRENT (Ic)=1.5mA . AMBIENT TEMPERATURE (Ty) =25°C
2 =
E AMBIENT TEMPERATURE (Tp) - 257C - NOTE: gre 15 NEGLIGIBLE AT FREQUENCIES UP TO 500 MHz
§ 1 $ o bre H
< o A
&z g3
2= <
oF 2E
g1 Q|
— 2
o 2 % ’fé N -
S g2 N
[ © " 2 N . NG A T
28 @ w
3 4 wo
< jrag-—4 N N S .
e @ a
T 26
g% &8 -3 BRI B N B B
=3 w
2o 83 "
S S
o : E O -4 ]
Hie = - S R RRen &
-40 Hh SeetEsesafuussgistdseesiasassasaadsmud:
0 200 400 600 800 1000 B & 0
FREQUENCY (f) —MHz 10 FREQUENCY 16— MHz 1000
92CS—14728RI 92CS-14729 RI

Fig. 4—Forward transadmittance (vse

Fig. 5—Reverse transadmittance (vre
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DC COMMON

TYPE TYPE
IN3195 IN3195

L3

T0
5080
2.0 LOAD

FROM
SOURCE #F
ATH

—I

c, 2
3-35

0.1
/AFT

Vee

N
71
C7

NOTE: (Neutralization Procedure): (a) Connect a 50-Q rf volt-
meter to the output of a 200-MHz signal generator (R, = 5082), and
adjust the generator output to 5 mV. (b) Connect the generator to
the input and the rf voltmeter to the output of the amplifier, as
shown above. (c) Apply VEgg and Ve, and adjust the generator
output to provide an amplifier output of 5 mV. (d) Tune C2, C6,
and C7 for maximum amplifier output, readjusting the generator
output as required to maintain an output of 5 mV from the ampli-
fier. (e} Interchange the connections to the signal generator and the
rf voltmeter. (f) With sufficient signal applied to the output terminals
of the amplifier, adjust Cy for a minimum indication at the amplifier
input. (g) Repeat steps (a), (b), (c), and (d) to determine if retuning
is necessary.

Q = Type 40894, 40895, 40896, or 40897

Lq: 1-3/4 turns No. 18 wire 0.5 in. (12.7 mm) long, 0.5 in. (12.7
mm) ID

2 turns No. 16 wire, 0.5 in. (12.7 mm) long, 0.5 in. (12.7 mm)
ID

2 turns No. 18 wire, 0.25 in. (6.35 mm) long, 0.5 in. (12.7 mm)
ID. Position approximately 1/4 in. {(6.35 mm) from Lo.

Lo:

L3

All capacitances in pF unless otherwise specified.

92CS 14753R|

Fig. 6—Neutralized amplifier circuit used to measure power gain and noise figure at 200 MHz for all types

DIMENSIONAL OUTLINE
JEDEC TO-72

b A
I
SEATING
PLANE £ 1,
1 L
INSULATION
92CS-17444

TERMINAL CONNECTIONS

Lead 1 — Emitter

Lead 2 — Base

Lead 3 — Collector

Lead 4 — Connected to case

INCHES MILLIMETERS
SYMBOL NOTES
MIN. | MAX. | MIN. MAX.
A 0.170 | 0.210 432 5.33
¢b 0016 | 0.021 0406 | 0533 2
¢by 0.016 | 0.019 0406 | 0.483 2
) 0.209 | 0.230 5.31 5.84
¢Dq 0.178 | 0.195 452 4.95
e 0.100 TP. 254 TP, 4
el 0.050 T.P. 127 TP. 4
h 0.030 0.762
i 0.036 | 0.046 0914 | 117
k 0.028 | 0.048 0711 | 1.22 3
1 0.500 12.70 2
I 0.050 127 2
Iy 0.250 6.35 2
« 45° T.p. 45° T.P. 4,6

Note 1: (Four leads). Maximum number leads omitted in this out-
line, “‘none’” (0). The number and position of leads actually present
are indicated in the product registration. Outline designation deter-
mined by the location and minimum angular or linear spacing of
any two adjacent leads.

Note 2: (All leads) ¢b2 applies between I1 and I2. ®b applies be-
tween |5 and 0.50 in. (12.70 mm) from seating plane. Diameter is
uncontrolled in |1 and beyond 0.50 in. (12.70 mm) from seating
plane.

Note 3: Measured from maximum diameter of the product.

Note 4: Leads having maximum diameter 0.019 in. (0.484 mm)
measured in gaging plane 0.054 in. (1.37 mm) +0.001 in. (0.025
mm) — 0.000 (0.000 mm) below the seating plane of the product
shall be within 0.007 in. (0.178 mm) of their true position relative
to a maximum width tab.

Note 6: The product may be measured by direct methods or by
gage.

Note 6: Tab centerline.
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RBU
Solid State
Division

RF Power Transistors

2N5070

RCA-2N5070* is an epitaxial silicon n-p-n - planar
transistor of the ‘‘overlay’’ emitter electrode con-
struction. It is especially designed for linear appli-
cations to provide high power in Class A or Class B
service. This device is intended for 2-to-30 MHz single-
sideband power amplifier operating from a 28-volt
power supply.

The inherent high frequency capability of the
“‘overlay” structure together with individually bal-
lasted emitter sites makes it possible to forward bias
the device into the active region without incurring
thermal instability.

The emitter pin is common to case to minimize
lead inductance.

*Formerly RCA-Dev. No.TA2793

JEDEC T0-60

® For Class-A or Class-B Amplifiers
® For HF Single Sideband Communications

® 25 Watts PEP Output (min.) at 30 MHz
with Gain: 13 dB (min.)
1: 40% (min.)
IMD: 30 dB (max.)

® Low Thermal Resistance

RATINGS

Maximum Ratings, Absolute-Maximum Values:
COLECTOR-TO-EMITTER VOLTAGE:
With Vg =-1.5 V tereecesnees Vopy 65V
With external base-to-emitter resistance . Vegr 40V
Rpp = 5Q
EMITTER-TO-BASE VOLTAGE. . ...... VERo 4 V
COLLECTOR CURRENT:
Peak .. ovu it ciionennnnnnnneno. 10 A
Continuous « v v e v vnvnnwennn.., Ic 3.3 A
TRANSISTOR DISSIPATION . . .., ...... Pp
At case temperatures up to 25° C., . . crrere.. 70 W
At case temperatures above 25°C ., ...... See Fig.3
TEMPERATURE RANGE:
Storage & Operating (Junction) ...... =65 to 200 °C
LEAD TEMPERATURE (During soldering):

At distances ™= 1/32 in. from
insulating wafer for 10 s max ......... 230 °C

TYPICAL INTERMODULATION DISTORTION
vs. RF POWER OUTPUT

COLLECTOR SUPPLY VOLTAGE (Vgc) = 28 V E A

FREQUENCIES (TWO-TONE) = 30 MHz, 30.001 MHz "
@ O] COLLECTOR QUIESCENT CURRENT (icg) = 20mA N
= | CASE TEMPERATURE (Tg) = 25° C OR UP TO 759 C I
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Fig. 1
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ELECTRICAL CHARACTERISTICS
Case Temperature = 25° C

TEST CONDITIONS
DC DC DC
Characteristics Symbol Collector Base Current Limits Units
Volts Volts mA
Vee | Yece | VBE e Ic Min. | Max.
Vegvy(sus) -15 2009 | 65 - v
Collector-to-emitter Sustaining:
Voltage ( N
VCER(sus 2009 40 - v
Rpp=5Q
Emitter-to-base Breakdown Voltage BVEBO 10 4 — v
Collector-to-emitter Cutoff Current Icro 30 — 5.0 mA
Collector-to-base Cutoff Current IcBO 60 - 10 mA
Collector-to-base Capacitance Copy 30 _ 85 oF
f=1MHz
Junction-to-case Thermal
Resistance 8. — 2.5 oc/w
a ; . - LINEAR RF AMPLIFIER CIRCUIT FOR
Pulsed through an inductor (25 mH); duty factor = 50%. POWER OUTPUT TEST (30 MHz Operation)
Vee
s
wost o
LINEAR RF POWER AMPLIFIER l 1
L2
iy S
15+j20Q 3
Single-Sideband Suppressed-Carrier Service '—‘—/HL""“
RFC Po
Peak envelope conditions for a signal having a min- o U 2/'73 (z=500)
imum peak-to-average power ratio of 2. - EA 2_2,.32%[ a CVJF;
(Zg =500
&2
Test Operation R% =c3

In test circuit shown in Fig.2, with ‘““Two-Tone"

Modulation, at Ty = 30° C, and at 30 MHz. =+ e
Collector Supply Voltage « ¢ ovvvcecesoens 28 V Ly: 3T No.12 Wire, 1/4"LD.,  C4: 0.1 uF, Ceramic capacitor
Collector Bias Current . s oo v e vsvaeasssssss. 20mA 172" long Cp: 1000 pF feedthrough
RF Power Output: Lg: 6T No.14 Wire, 3/8"1.D., capacitor

AVErage . ...ovevevsorcneseesses 125 mine W 3/4"' long Cg: 24-200 pF Arco 425,
Peak Envelope. . o o o voeeeveneseecas 25min. W  Lg: 5T No.10 Wire, 3/4"L.D., or equivalent
Intermodulation Distortion®. .. .vevove.... 30 max.dB 3/4" long Cq: 32-250 pF Arco 426,
Collector Efficiency « coescevcoscseosss 40min, % or equivalent
Cyq: 140-680 pF, Arco 468 Q: 2N5070
or equivalent R1:1Q,5W
9Referenced to either of the two tones and without the use ~ C2' 170-780 pF, Arco 469 Rgi 50 Q, 25 W

of feedback to enhance linearity.

or equivalent

CS: 0.05 uF, Ceramic capacitor

RFC: 350 Ferrite choke, Ferroxcube*
#VK200 01-03B, or equivalent

*Ferroxcube Corp. of America, Saugerties, N.Y.

Fig. 2

Note 1: Adjust VBB for a

collector quiescent current of

20 mA with no RF input signal.

Note 2: Impedance measurements are made at transistor

socket pins.



DISSIPATION DERATING CURVE SAFE OPERATION WITH DC FORWARD BIAS
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DIMENSIONAL OUTLINE
JEDEC T0-60

_,2|5(5.4e
.185\4.70,
110 (2.79
090 \2.29,
.79
.29,
.437(n.|o)
INSULATION 424\10.77,

046 pia( 117
3 pins 338 0ia( L)

.090\2.29,

Note 1:

Note 2:

Note 3:

Note 4:

(NOTE 2) ﬂ H—Tf |

10—32 UNF 2A 455 (ILSG)
THREAD | 375 \9.53,
(NOTE3)

92C$~-12045Re
DIMENSIONS IN INCHES AND MILLIMETERS

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as indi-
cated.

The pin spacing permits insertion in any socket
having a pin-circle diameter of 0.200" (5.08) and con-
tacts which will accommodate pins having a dia-
meter of 0.035" (0.889) min., 0.045" (1.143) max.

The torque applied to a 10-32 hex nut assembled on
the thread during installation should not exceed 12
inch-pounds.

This device may be operated in any position.

TERMINAL CONNECTIONS

Case, Mounting Stud, Pin No.1 - Emitter
Pin No.2 - Base
Pin No.3 - Collector
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RG]

Solid State
Division

RF Power Transistors

2N6093

Features:

RCA-2N6093™ is an epitaxial silicon n-p-n planar transistor
of the “‘overlay’’ emitter-electrode construction. This device
utilizes many separate emitter elements and has individual
ballast resistance in each of these emitter sites for stabiliza-
tion. Linearity and greater protection from second break-
down are achieved by equalizing the current sharing between
the emitter sites.

The 2N6093 is especially designed for linear applications to
provide high power in class A or class B rf amplifier service.

MAXIMUM RATINGS, Absolute-Maximum Values:
COLLECTOR-TO-EMITTER VOLTAGE:

Base connected to emitter . ...................

*COLLECTOR CURRENT:

CONTINUQUS ... ... ... . . . . .

DIODE CURRENT (DC, Max.) ... ..................

*TRANSISTOR DISSIPATION:

At case temperatures up to 750C ... ............
At case temperatures above 750C ... ............

*TEMPERATURE RANGE:

Storage & Operating (Junction) . ...............

*CASE TEMPERATURE
(During soldering):

For 10smax. ..............ccuiuuununnnn..

75-W (PEP) Emitter-Ballasted
Overlay Transistor with

Temperature-Sensing Diode

Silicon N-P-N Device for High-Gain Linear
Amplifiers in HF Single-Sideband Equipment

B For 2- to- 30-MHz Single-Sideband Communications
b m 75 Watts PEP Output (min.) at 30 MHz
. with Gain: 13 dB (min.)
n: 40% (min.)
IMD: 30 dB (max.)
3:1 VSWR tested at rated power ® |solated Pin-Pad Electrodes

® Low Thermal Resistance

The device is intended for 2- to- 30-MHz single-sideband
power amplifiers operating from a 28-volt power supply.

Forward-bias control with temperature change is obtained by
use of the built-in temperature-sensing diode.

Type 2N6093 features a molded silicone-plastic case with
low-inductance, isolated electrodes. The case provides circuit
flexibility for wiring to lumped-constant, strip-line, and
printed-board circuits.

* Formerly RCA Type No.40675.

................... VCES 70 \Y

................... VCEO 35 \%

.................... VecBo 70 \%

................... VEBO 3.5 \
Ic

................... 10 A

................... 30 A

................... IF 100 mA
PT

................... 83.3 w

................... See Fig. 9

-65 to +200 ©C

230 oC

*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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ELECTRICAL CHARACTERISTICS, Case Temperature = 250 C

STATIC
TEST CONDITIONS
bc bc . LIMITS
CHARACTERISTIC SYMBOL Collector Base Current UNITS
Voltage-V | Voltage-V mA
VCE VBE 1 | Ic | Ip| Min] Max.
Collector-to-Emitter Breakdown Voltage:
With base connected to emitter V(BR)CES 0 2002 70 | — \Y;
With base open V(BR)CEO 0 2002 35 | — Y
Emitter-to-Base Breakdown Voltage V(BR)EBO 20| 0 35| — \%

Collector-to-Emitter Cutoff Current:
Base-emitter junction shorted, Tc = 65°C | ICES 60 0 — 130 mA
(Diode Voltage = 0)

Compensating Diode

- .8
Forward Voltage Drop VF 0 10 0 Vv
DC Forward-Current Transfer Ratio hEE 6 5A 20 | —

Thermal Resistance
Junction-to-case 0y.c - 1.5 oc/W

apulsed through a 25-mH inductor; duty factor = 50%.

DYNAMIC (Operating in a 30 MHz single-sideband amplifier)

TEST CONDITIONS
DC Power DC Collector LIMITS
CHARACTERISTIC SYMBOL| Collector | Output |Frequency Bias UNITS
Voltage-V | W(PEP) MHz CurrentmA
Ves| Vee POE f Ic Min. | Max.
RF Power Input® (See Fig. 12):
Average PIE 28 375 30 20 — | 1.88 w
Peak envelope (PEP) PIE 28 75 30 20 — | 3.75 w
Power Gain GPE 28 75 30 20 13 dB
Collector Efficiency c 28 75 30 20 40 | — %
Magnitude of Common-Emitter, 28
Small-Signal, Short-Circuit, [ he| (Vee) 50 1A 2 |-
Forward-Current Transfer Ratio
Intermodulation Distortion IMD 28 75 30 20 - |30 dB
Collector-to-Base Capacitance Cobo |30 1 — | 250 pF

* |n accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vcc) 28 v
CASE TEMPERATURE (T¢)=25
IMD 2 30d

INPUT POWER (PTE)=2.7 W (PEP)
CASE TEMPERATURE (Tg)=25°C

‘ 80| FREQUENCIES ()30 Mz, 70
_ ! 30.001 MHz
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Fig. 1— Typical output power vs. frequency.
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Fig. 3—Typical IMD vs. collector bias current.
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Fig. 5—Typical RF power output and intermodulation
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Fig.

2—Typical output power or collector efficiency vs.
collector supply voltage.
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3 COLLECTOR SUPPLY VOLTAGE (Vcg)=28 V
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