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RCA Solid State
Total Data Service System

The RCA Solid State DATABOOKS are supplemented throughout
the year by a comprehensive data service system that keeps you
aware of all new device announcements and lets you obtain as much
or as little product information as you need — when you need it.

New solid-state devices and related publications announced during
the year are described in a newsletter entitled ‘“What’s New in Solid
State”. If you obtained your DATABOOK(s) directly from RCA,
your name is already on the mailing list for this newsletter. If you
obtained your book(s) from a source other than RCA and wish to
receive the newsletter, please fill out the form on page 4; detach it,
and mail it to RCA.

Each newsletter issue contains a “‘bingo”’-type fast-response form for
your use in requesting information on new devices of interest to you.
If you wish to receive all new product information published
throughout the year, without having to use the newsletter response
form, you may subscribe to a mailing service which will bring you all
new data sheets and application notes in a package every other
month. You can also obtain a binder for easy filing of all your
supplementary material. Provisions for obtaining information on the
update mailing service and the binder are included in the order form
on page 4.

Because we are interested in your reaction to this approach to data
service, we invite you to add your comments to the form when you
return it, or to send your remarks to one of the addresses listed at
the top of the form. We solicit your constructive criticism to help us
improve our service to you.
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AN-3764

AN-4025

AN-4591

AN-4774
AN-6010

AN-6084

AN-6118

AN-6126

AN-6229

AN-6291
AN-6307

Title

Operating Considerations for RCA Solid-State Devices ..............
40-Watt Peak-Envelope-Power Transistor Amplifier for

AM Transmitters in the Aircraft Band (11810136 MHz) . ............
UHF Power Generation Using RF Power Transistors . . ..............
Microwave Amplifiers and Oscillators Using the RCA-2N5470

Power Transistor . . ... ...ttt ittt et
The Use of Coaxial-Package Transistors in

Microstripline Circuits . ... ... ittt
16- and 25-Watt Broadband Power Amplifiers Using RCA-2N5918,
2N5919A, and 2N6105 UHF/Microwave Power Transistors . ..........
Use of the RCA-2N6093 HF Power Transistor in

Linear Applications . ........... ... . it i
Hotspotting in RF Power Transistors . . .. ......................
Characteristics and Broadband (225-to-400-MHz) Applications

of the RCA-2N6104 and 2N6105 UHF Power Transistors . ...........
High-Power Transistor Microwave Oscillators. . . . .................

10-, 16-, 30-, and 60-Watt Broadband (620-to-960-MHz)

Power Amplifiers Using the RCA-2N6266 and 2N6267 Microwave

Power Transistors . ... ......oiiiiininnnnnnrnrennneeenanas
60- and 100-Watt Broadband (225-t0-400-MHz) Push-Pull RF

Amplifiers using RCA-2N6105 VHF/UHF Power Transistors ..........
Microwave Power-Transistor Reliability

as a Function of Current Density

and Junction Temperature . . . . . . ... ... ..t
Microwave Transistor Oscillators . . .. . ........ ... ..

Microwave Amplifiers and Oscillators
Using the RCA3000-Series Transistors . .. ........cvtitinvnennn



Index to RF Power Devices

Type No.

2N918

2N1491
2N1492
2N1493
2N2631

2N2857
2N2876
2N3118
2N3119
2N3229

2N3262

2N3375
2N3478
2N3553

2N3600
2N3632
2N3733
2N3839
2N3866

2N4012

2N4427
2N4440
2N4932

2N4933
2N5016
2N5070
2N5071
2N5090

2N5102
2N5109
2N5179
2N5180
2N5189

2N5262

2N5470
2N5913
2N5914

2N5915
2N5916
2N5917
2N5918
2N5919A

2N5920
2N5921
2N5995
2N6093

2N6104
2N6105
2N6265
2N6266
2N6267

18
22
22
22
26

30

S8R

a5

49
56
49

18
49

63
67

7

75
80

92
96
100

104
108
14
119
123

127

132
137
142

142
148
148
153
157

162
168
175
179

184
184
190
195
200

Output Power (W)
or
Page Noise Figure (dB)

or
Power Gain (dB)

NF=6
0.01
0.1
05
75
NF =45
10
1
1
15

.
NF =45
2.5

NF =45
135
10
NF =39
1

25

1
5
12

20
15
25(PEP)
24
1.2

15
NF=3
NF =45
NF =25

NON ZINNO NN

75(PEP)

30
30
2
5
10

Frequency
(MHz)

60
70
70
70
50

450
50
50
50
50

High-speed
switching
400
200
175

200
175
400
450
400

1000
(tripler)
175
400
88

200
High-speed
switching

High-speed
switching
2000
470
470

470
400
400
400
400

2000
2000
175
30

400
400
2000
2000
2000

Supply
Voltage (V)

6-15(VcE)
20

30
50
28

6-15(Vcg)
28
28
28
50

28
6-15(Vcg)
28

6-15 (Vcg)
28
28
6-15(VcEg)
28

28

12
28
135

24
28
28
24
28

24
15
6(Vcg)
8(Vcg)

28
12
12

12
28
28
28
28

28
28
125
28

28
28
28
28

File
No.

83
10
10
10
32

61
32
42
44
50

56

386
77
386

83
386
72
229
80

o0

228
217
249

249
255

269
270

279
281
288
289
296

313

350
423
424

424
425
425

505

427
454
484

504
504
543

545

Type No.

2N6268
2N6269
2N6389
2N6330
2N6391

2N6392
2N6393
40080
40081
40082

40280
40281
40282
40290
40291

40292
40340
40341
40446
40581

40582
40608
40637A
40665
40666

40836
40837
40893
40894
40895

40896
40897
40898
40899
40909

40915
40934
40936
40940
40941

40953
40954
40955
40964
40965

40967
40968
40970
40971
40972

40973
40974
40975
40976
40977

Page

206
206
216
220
223

227
227
231
231
231

234
234
234
237
237

237
241
241
231
231

231
244
248
49
49

251
251
256
260
260

260
260
265
265
272

276
280
283
287
291

295
295
295
299
299

302
302
305
305
310

310
310
313
313
313

Output Power (W)
or

Noise Figure (dB)
or

Power Gain (dB)
2

6.5
NF=6

© LN = 09 4o
o P8R0 NNRE=e wTD33 v

NF=3
0.1
135
3

0.5

1.5

15
Gpg =15
Gpg =15
Gpg =15
Gpg =18

2

6

2
NF =25

2
20(PEP)

5

1

1.75
10
25

04
G5

2
6
30
45
1.75

10
25
0.05
05
6

Frequency
(MHz)

2300
2300
890
2000
2000

2000
2000
27
27
27

175
175
175
135
135

135
50
50
27
27

27
200
175
175
400

2000
2000
470
200
200

200
200
2300
2300
2000

450
470
30
400
400

156
156
156
470
470

470
470
470
470
175

175
175
118
118
118

Supply
Voltage (V)

22
22
10
28
28

28
28
12
12
12

135
135
135
125
125

125.
135

125

125

125
12
12

125
125
125
12,5
125

125
125
125
125
125

File
No.

546
546
617
626
627

628
628
301
301
301

70
70

70
74
74
301
301

301
356
655
386
386

497
497
514

548
548

538
538

574
550
551
563
554

579
579
579
581
581

596
596
656
656
597

597
597
606

606



Index to RF Power Devices (cont’d)

Type No. Page
41008 317
41008A 317
41009 317
41009A 317
41010 317
41024 322
41025 325
41026 325
41027 331
41028 331
41038 337
41039 340
41044 354
RCA0610-30 348
RCA2001 353
RCA2003 220
RCA2005 223
RCA2010 227
RCA2023-12 357
RCA2310 360
RCA3001 363
RCA3003 363
RCA3005 363

Output Power (W)
or

Noise Figure (dB)
or

Power Gain (dB)

- - oo
SWo W= GaNNgG

0.75
NF =32
04
30

25

10
125
10

25
45

Frequency
(MHz)

470
470
470
470
470

1000
1000
1000
1000
1000

1680
200
4360
1000
2000

2000
2000
2000
2300
2300

3000
3000
3000

Supply
Voltage (V)

20
15(V¢g)
20
28
28

28
28
28
22
24

28
28
28

File
No.

616
616
616
616
616

658
641
641
640
640

679
764
783
790
759

626
627
628
801
765

657
657
657



RF Power Transistors for Operation at 28 V or 50 V
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RF Power Transistors for Operation at 22 V or 28 V
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RF Power Transistors for Operation at 9 V or 125 V
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Types For Microwave Applications

BLOCK DIAGRAM OF A
RELAY LINK WITH Vgg=23 VOLTS.

PiN= 04 W

3001

9-WATT 1.7-GH:.

A300!

Z AMPLIFIER FOR MICROWAVE

Pout=6 W

BLOCK DIAGRAM OF A 6-WATT 2.3-GHz AMPLIFIER THAT OPERATES

FROM A 22-VOLT SUPPLY.

92¢C

§-24925

Poyr*12.8 W

BLOCK DIAGRAM OF A 12.5-WATT 20-2.3 GHz
AMPLIFIER.

92Cs

-24927

Operating OMin. cg llector- Min. Collectol
. utput ] uppl Power r e
Type Frequency po,:e, Voft';gye Gain Efficiency P"-’.?\',‘,‘;’f;’
(GHz) (w) (v) (dB) (%)
Lead
41024 1 1 28 5 35 TO-39
41038 1.68 0.75 20 (0sC) 20 TO-46
Stripline
41027 1 3 22 6 50 HF41
41025 1 3 28 7 50 HF-41
41028 1 10 22 5.5 50 HF-41
41026 1 10 28 6 50 HF41
2N6265 2 2 28 8.2 33 HF-28
2N6266 2 5 28 7 33 HF-28
2N6267 2 10 28 7 35 HF-28
2N6268 2.3 2 22 7 33 HF-28
2N6269 23 6.5 22 5 32 HF-28
2N6390 2 3 28 8 30 HF-46
2N6391 2 5 28 7 30 HF-46
2N6392 2 10 28 5 33 HF-46
2N6393 2 10 28 7 35 HF-46
RCA2001 2 1 28 7 30 HF-46
RCA2003 2 25 28 7 30 HF-46
RCA2005 2 5 28 7 30 HF-46
RCA2010 2 10 28 5 33 HF-46
RCA2310 23 10 24 8.2 30 HF-46
RCA3001 3 1 28 7 30 HF-46
RCA3003 3 25 28 5 30 HF-46
RCA3005 3 4.5 28 5 30 HF-46
41044 4.36 0.4 20 (OsC) 15 HF-56
Coaxial
40836 2 0.5 21 (0sC) 20 TO-215AA
2N5470 2 1 28 5 30 TO-215AA
40837 2 1.25 28 (0sC) 20 TO-215AA
2N5920 2 2. 28 10 40 TO-215AA
40909 2 2 25 (0sC) 20 TO-201AA
2N5921 2 5 28 7 40 TO-201AA
40898 2.3 2 22 7 35 TO-215AA
40899 23 6 22 6 35 TO-201AA
GIGAMATCH Broadband Transistors with Internal Matching
RCA0610-30 | 0.6-1.0 I 30 | 28 [ 8 | 55 I HF-55
RCA2023-12 2.0-2.3 12.5 22 7 40 HF-50
PIN=O3 W PouT=9W




Types For UHF Military Applications

) Min. Collector- Min.
Operating | Qutput Supply Power Package
Type Frequency | power Voltage Gain Type
(MHz) (w) (v) (dB)
2N3866 400 1 28 10 TO-39
40941 400 1 28 10 HF-31
2N5916 400 2 28 10 TO-216AA
2N5917 400 2 28 10 HF-31
40940 400 5 28 5.2 TO-216AA
2N5918 400 10 28 8 TO-216AA
2N5919A 400 16 28 6 TO-216AA
2N6104 400 30 28 5 HF-32
2N6105 400 30 28 5 TO-216AA
PIN=02W @
————»|2N5916
50
BLOCK DIAGRAM OF A I00-WATT 225-400 MHz AMPLIFIER.
92CS-24929
Types For UHF Mobile-Radio Applications
. Min. Collector- Min.
Operating | Qutput | Supply Power Package
Type Frequency | power Voltage Gain Type
(MHz) (w) (v) (dB)
41008 470 0.5 9 5.2 HF-47
41008A 470 0.5 9 5.2 HF-41
41009 470 2 9 6 HF47
41009A 470 2 9 6 HF-41
41010 470 5 9 4 HF-41
40964 470 04 12 6 TO-39
40965 470 0.5 12 7 TO-39
2N5914 470 2 125 7 TO-216AA
40934 470 2 125 7 HF-31
40967 470 2 125 7 HF-44
40968 470 6 125 4.8 HF44
2N5915 470 6 . 125 48 TO-216AA
40893 470 15 12.5 5.2 HF-36
409704 470 30 125 5 HF40
409714 470 45 12.5 4.8 HF-40

PN=OIS W

BLOCK DIAGRAM OF 9-V, 5-W, 440-470 MHz AMPLIFIER FOR
HAND~HELD MOBILE EQUIPMENT.

92€S-24931

4 Internal input matching

13



Types For VHF Mobile-Radio Applications

) Min. Collector- Min.
Operating | Output | Supply Power Package
Type Frequency | power Voltage Gain Type
(MHz) (w) V) (dB)
2N4427 175 1 12 10 TO-39
40280 175 1 135 9 TO-39
2N5913 175 1.75 125 124 TO-39
40972 175 1.75 12,5 124 TO-39
40281 175 4 135 6 TO-60
2N5995 175 7 125 9.7 TO-216AA
40973 175 10 12,5 7.6 HF44
40282 175 12 13.5 4.8 TO-60
40974 175 25 12,5 45 HF-44

PouT=25W
40974

BLOCK DIAGRAM OF A 25-WATT AMPLIFIER FOR 148-175 MHz
MOBILE APPLICATION.

92CS-24932

Types For Aircraft-Radio Applications

) Min. Collector- Min.
Operating | Qutput Supply Power Package
Type Frequency | power Voltage Gain Type
(MHz) w) V) (dB)
40975 118-136 0.05 125 10 TO-39
40976 118-136 0.5 125 10 | TO-39
40977 118-136 6 125 108 HF-44
2N5994 118-136 15 12,5 7 TO-216AA
40290 118—-136 2 125 6 TO-39
40291 118-136 2 125 6 TO-60
40292 118-136 6 125 4.8 TO-60
2N5102 118—-136 15 24 4 TO-60

BLOCK DIAGRAM OF A 6-WATT AMPLIFIER FOR 118-136 MHz
AIRCRAFT-RADIO APPLICATION.

92CS-24930

* .
New product - coming soon



Types For Marine-Radio Applications

. Min. Collector- Min.
Operating | Qutput | Supply Power Package
Type Frequency | power Voltage Gain Type
(MHz) (W) {v) (dB)
40953 156 1.75 125 124 TO-39
40954 156 10 125 7.6 HF-44
40955 156 25 125 45 HF-44
BLOCK DIAGRAM OF A 25-WATT AMPLIFIER FOR 156~162 MHz
MARINE APPLICATION.
BLOCK DIAGRAM OF A 10-WATT AMPLIFIER FOR 156-162 MHz
MARINE APPLICATION.
92CS-24933
Types For Single-Sideband Applications
and For Military Communications
) Min. Collector- Min.
Operating | Output | Supply Power Package
Type Frequency | power Voltage Gain Type
(MHz) (W) (dB)
40082 30 2.5(PEP) 125 10 TO-39
2N5992 30 15(PEP) 125 10 TO-216AA
40936 30 20(PEP) 28 13 TO-60
2N5070 30 25(PEP) 28 13 TO-60
2N6093 30 75(PEP) 28 13 TO-217AA
2N5071 76 24 24 9 TO-60

PiN®
Q5 W (PEP)

Poyr*

100 W (PEP)

BLOCK DIAGRAM OF A I00-WATT SSB AMPLIFIER FOR
2-30 MHz OPERATION.

BLOCK DIAGRAM OF A 24-WATT AMPLIFIER FOR
30-76 MHz OPERATION. *

92Cs-24928

15
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Types For CATV/MATYV and Small-Signal

Low-Noise Applications

. ) Collector- | Min.
Operating | Noise | to-Emitter | Power Package
Type Frequency | Figure| voltage Gain Type
(MHz) (dB) (v) (dB)
2N918 60 6 6 13 TO-72
2N3478 200 45 6—15 115 TO-72
2N5179 200 45 6 15 TO-72
40894 200 3 12 15 TO-72
40895 200 - 12 15 TO-72
40896 200 - 12 15 TO-72
2N3600 200 4.5 15 17 TO-72
40897 200 - 12 18 TO-72
40915 450 25 10 14 TO-72
2N2857 450 45 6 125 TO-72
2N3839 450 3.9 6 125 TO-72
2N5109 200 3 15 1 TO-39
40608 200 3 15 1 TO-39
2N6389 890 6 10 15 TO-72
41039 200 3.2 15 8 TO-39
Types For CB-Radio Applications
Min. Collector-
T Frequency | Output Supply Package
ype (MHz) Power Voltage Type
(W) (v)
40080 27 0.1 12 TO-5
40081 27 0.4 12 TO-5
40082t 27 3.0 12 TO-39
405817 27 35 12 TO-39

BLOCK DIAGRAMS OF 3-WATT AND 3.5-WATT OSCILLATOR/
AMPLIFIER CHAIN FOR CB-RADIO APPLICATIONS.

92CS-24926

t Available with flange
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File No. 83

NG/

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

SILICON N-P-N
EPITAXIAL PLANAR
TRANSISTORS

be grounded by means of the fourth lead in applications .. JEDEC
requiring minimum feedback capacitance, shielding of Fﬂl’ VHF Appllca‘lﬂns T0-72
the device, or both. e . .
In Military, Communications,
MAXIMUM RATINGS, Absolute-Maximum Values: and I“d"st"al Equlpment
2N918 2N3600
FEATURES
COLLECTOR-TO-BASE
VOLTAGE. VCBO- « -+« + « + - - - - 30 30 max. v @ high gain-bandwidth product
COLLECTOR-TO-EMITTER ® hermetically sealed four-lead package
VOLTAGE, VCEQ: - =+« + - =« + « + 15 15 max. V @ |ow leakage current
EMITTER-TO-BASE ® high 200-MHz power gain
VOLTAGE, VEBQ: + + + +r =+ =+ =« 3 3 max. V 2N3600
*
COLLECTOR CURRENT, I - - ... 50 max. mA ® low noise ﬁgllre
TRANSISTOR DISSIPATION, Prp: - NF =4.5 dB max. at 200 MHz
For operation with heat Sml;: w ° low collector-to-base time constant
At case up to 25 53 .... 300 300 max. I: 1p'Cec = 15 ps max.
temperatures** | above 25°C ... Derate at 1.71 mW/°C
For operation at ambient ® high power gain as neuvtralized amplifier
temperatures: Gpe =17 dB min. at 200 *Hz
At ambient upto25°C.... 200 200 max. mW —
temperatures above 25°C ... Derate at 1.14 mW/°C o i ]{ O T TR SIRCUIT.BASE INPUT;
TEMPERATURE RANGE: S CoL L EcToR-To-2MTTER YOLTS (vee)=6
i ) AMBIENT ~ TEMPERATURE (T4 ) =
Storage and Operating (Junction). . .  -65 to +200 °c % FH - A
125 H
LEAD TEMPERATURE as H
(During Soldering): Es N
At distances > 1/16 inch from - :;:g
seating surface for 60 seconds = o 75]
MBXee o e oo et e 300 300 max. °C FE
. 24 K
* Limited by transistor dissipation. TE. 5
** Measured at center of seating surface. ]
z 25
o 5§ 10 5 20 25 30
COLLECTOR MILLIAMPERES (Ic)
92CS-i2845R|
Fig.1 - Small-signal beta characteristic for types 2N918
and 2N3600.
10-66
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File No. 83 2N918, 2N3600

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
oc nc
. DC oc DC
-, Ambient | g o0 ency | Colector- Collector-| pniye | collector| Base Type Type .
Characteristics Symbols | Temperature to-Base | to-Emitter| o ont [ Current Current IN918 2N3600 Units
Voltage | Voltage
TA f Ves | VCE | Ic 's
oc MHz \ v mA mA mA | Min. | Typ. | Max. | Min. | Typ. | Max.
Collector-Cutoff Current 1cBo 1220 ]1: g 0.]01 0.101 ﬁﬁ
Collector-to-Base
BV 25 0 0.001 -] -130] - v
Breakdown Voltage CBO
Collector.to-Enitter BVcEolss)| %5 3| oo fus| |-y
Sustaining Voltage
Enmitter-to-Base BVERQ 2% 0.01 0 3l -3l -1v
Breakdown Voltage
Collector-to-Emitter VCE(sat) 25 10 1 <f - 04| - - 04V
Saturation Voltage
Base-to-Enitter veg(saly | 25 U I U I I IR A A B W I
Saturation Voltage
Static Forward Current- hFE 2% 1 3 20 - ol - s
Transfer Ratio
Small-Signal Forward 100 10 4 L3 R R I I
Current-Transfer Ratio® e 5 llkogz g ; B A 2;05 - 21050
Common-Base Output C % 0ltol 10 0 BN O I R I I Y 3
Capacitance® ob 0 0 P IR I T IR R I Y
‘[collector-to-Base : 0 0 Lot e
Feedback Capacitance® Ceb G Glol P
Common-Base Input Cib 5 0.1t 1 0 R I R W I T
Capacitance® (Vgg =0.5V)
Collector-to-Base 1 Ce 2% 40 6 2 C I 2 R IR IR B )
Time Constant® 319 6 5 E R 41 - 1157 ps
Small-Signal Power Gain
in Neutralized Common- . 12 6 s -f-f-1-]d
G, 25 200
Emitter Amplifier Circuit®] P 6 5 B N VA IR 78 T
(See Fig.2 & Fig.3)
Small-Signal Power Gain
in Unneutralized Common-| G % 20 R - B
Emitter Amplifier Circuit® oe 10 5 3
(See Fig.4)
Power Output in Common-
Emitter Oscillator Cir- Po 25 > 500 10 12 B - -2 -} -] nW
cuit® (See Fig.5)
Nose Figure® (See Fig.2) NF 25 200 6 15 - - - -] 45| dB
Noise Figure®d NF 25 60 6 1 -] 6] - -] 3|
@ Lead No.4 (case) grounded. € Lead No.4 (case) floating.
Three-terminal t of the coll to-base capacitance d Generator Resistance (Rg) =400 ohms.

with the case and emitter leads connected to the guard terminal.
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2N918, 2N36 i
, 00 File No. 83
1-8 oF 3 TURNS +
" No. 22 WIRE Ve
< ¥ ¥
N Ziox 3 Lons
]
25 TURNS REC
H |SHIE|
No. 18 WIRE OOIkF
2'ipx§ Lons
Cj 0.00t uF =
LOAD
ViN 1000 — IMPEDANCE
oF It =50 OHMS
FLS_M oF
SOURCE
IMPEDANCE
=50 OH T 0.01uF
-V
EE +Vee
00IuF
92CS-11930R2
NOTE: (Neutralization Procedure): (a) Connect a 50-{) rf voltmeter —Vgg 92CS-12847R!

to the output of a 200-MHz signal generator (Rg = 50 and adjust
the generator output to 5 mV. (b) Connect the generato: 'to the input
and the rf voltmeter to the output of the amplifier, as shown above.
(c) Apply VEg and Vg, and adjust the generator output to provide
an amplifier output of mv. (d) Tune C2, Cg, and C7 for maximum
amplifier output, readjusting the generator output, as requited, 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 mdlcahon atthe amplifier input. (g) Repeat
steps (a), (b), (c), and (d) to d if g is y.

Q =Type 2N3600

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

+Vce

RF.C.
=200 MHz

25uF I

L2
15 pF
ouTPUT
0.05,uF
INPUT ?——| =
= L 11pF #4 74 15pF
IN3063
Pt
1000 pF
i sma S BEe
RF.C. =
fr=200 MHz
0.05 uF —Vee
Oim
- 92c5-12848RI

Ly- 11oop #12 AWG wire; ‘D =13/16"
Ly- 1/2loop #12 AWG wire; 1y =1-3/16"

Q =2N918

Fig.4 - Circuit used to measure 200-MHz unnevutralized
power gain for type 2N918.

20

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

Ly- 8 turns No.16 tinned copper wite; 1/8 " dia.; 7/8" long;
turns ratio ~ 8:1

L3 - MILLER #4303 (0.4 - 0.65 1H) or equivalent

Q = Type 2N918

Fig.3 - Neutralized amplifier circuit used to measure
power gain at 200 MHz for type 2N918.

OUTPUT
O

SEE NOTE |

NOTE 2
RFC I'%%°

VEE Vee
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 uH Ohmite #2-460 or equivalent
Note 3 - Lead Number 4 (case) floating

Ly - 2 turns ¥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 2N 3600.



File No. 83

2N918, 2N3600

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT (Ic) FOR RCA TYPES 2N918 AND 2N3600

HH COMMON-EMITTER CIRCUIT, BASE INPUT; ] HH COMMON-EMITTER CIRCUIT;
imans OUTPUT SHORT- CIRCUITED. T INPUT snom-cmcunreo
L Y ():200 MHz < Y (1):200 MHz
1SHHH  AMBIENT TEMPERATURE (Ta)=25°% AMBIENT TEMPERATURE (m-zs‘c
HHHHHH e HHH HHHHH HH
@ imEEREng i\ S &8 61T
«O TT "‘ o2 T T
GI ) ( i = LT
EH Ve ! 33 I ot
°z \‘6“ s\ L 83 COLLECTOR~Tg M=
2210 oV 0 RN Enil T w2 EMITTER VoLTs f, T
W t I 1 2N CE)a5
2% 1 T {6 g8
gs bi 52
o 1 Sw
S i5 3
Sz a ox
33 A 8%
of ST T La
=8 29 VCE=6
29 53 s
L) 5 =] et LT %e
a 15 HH
1T TTTT0T
o 5 0 15 20 ) 5 10 15
COLLECTOR MILLIAMPERES (Ic) COLLECTOR MILLIAMPERES (Ic)
92CS-12757R2 92CS-12758R2
Fig.6 - Input admittance (yje). Fig.7 - Output admittance (y,q)-
11T TTIT TTTTT TTTT T T T T T O A T A T T T T T
T 11T T 11T T T T O T T T T T T
ErH HHHH ‘Y," iam| HH NOTE-gre IS NEGLIGIBLE AT THIS FREQUENCY (200 MHzhy
> ] {LL'CE=6. [
s, Y 1513 fe

COMMON-EMITTER CIRCUIT,

SUSCEPTANCE (bfe)~ MILLIMHOS

FORWARD TRANSFER CONDUCTANCE

REVERSE TRANSFER
SUSCEPTANCE (bro)—M{l’LLIMHos

251 OUTPUT SHORT- CIRCUI
FREQUENCY (f)= 200 MHz B
AMBIENT TEMPERATURE (T= 25°C
5 N coEHHHH f R—TO=
NNy L, ULEE SN ENE I COLLECTOR—
T e CTOR-TO L L EMTTER vouTs eBl=ed
-75 Mg, VOLTS (VCE) =15, ! i bre
LT Tl gl 1T
PSS T T T be T T
T TS0 T 11 1T
~100, T T Ty TIT ] -15 1 1T I T
o B 10 15 20 0 10 15 20
COLLECTOR MILLIAMPERES (ic) COLLECTOR MILLIAMPERES (Ic)
92CS-12759R2 92CS -12760R2
Fig.8 - Forward transadmittance (Yfe)' Fig.9 - Reverse transadmittance (Yre)'
TERMINAL CONNECTIONS

LEAD 1 - EMITTER
LEAD 2- BASE

LEAD 3 - COLLECTOR
LEAD 4 - CONNECTED TO CASE

21



File No. 10

NG/

Solid State
Division

RF Power Transistors

RCA-2N1491, 2N1492, and 2N1493 are triple-diffused transistors of the
silicon n-p-n type. These transistors are intended for a wide varietyof appli-
cations in industrial and military electronic equipment. They are particu-
larly useful in large-signal power-amplifier, video-amplifier, and oscillator
circuits operating in the HF and VHF regions over wide ranges of ambient
temperature.

RATINGS
Maxi Ratings, Absolute-M Values:
2N1491 2N1492 2N1493
COLLECTOR-TO-BASE VOLTAGE ... VCBO 30 60 100 max. V
COLLECTOR-TO-EMITTER VOLTAGE:

With emitter-to-base reverse biased. . Verv 30 60 100 max. V
EMITTER-TO-BASE VOLTAGE. . .... vEBO 1 2 4.5 max. V
COLLECTOR CURRENT .......... IC 500 500 500 max. mA
EMITTER CURRENT ........... . 500 500 500 max.mA
TRANSISTOR DISSIPATION, See Fig.3: T

Operation in free air:

Ambient temperature = 25°C . .. 0.5 0.5 0.5 max. W
Ambient temperature = 100° C. .. 0.25 0.25 0.25 max. W

Operation with heat sink: .

Case temperature = 25°C . .... 3 3 3 max. W

Case temperature = 100°C.,.... 1.5 1.5 1.5 max. W
AMBIENT TEMPERATURE RANGE: o

Operating and storage .. ... .oo.. —65 to +175 C

2N1491
2N1492
2N1493
VHF .
Amplifier & . R 1
Oscillator
Service
JEDEC
T0-39

e High Vg Ratings — up t0 100 V

o High Transistor -Dissipation
Ratings — up to 3 watts

o High Typical fy ot Ic = 25 mA -
up to 380 MHz

o High Typical Power Gain at
70 MHz - up to 12 db at
500-mW output

o JEDEC TO-39 Package

ELECTRICAL CHARACTERISTICS, Ambient Temperature = 25° C

TEST CONDITIONS LIMITS
Characteristics Symbol | Collector Collactor | Emirior | 241i01 W12 iz | Univs
(: II:‘g)e Current Current
hs (mA) (mA)
VCB Vece Min, | Max, | Min. | Max. | Min. | Max.

Collector Breakdown

Voltage BVapo 0.1 0 30 60 100 volts
Collector Cutoff

Current ICBO 12 0 10 10 10 HA
Emitter Cutoff v,

Current IgBO 01:353 0 100 100 100 HA
Collector-to-Base

and Stem Capacitance = 30 0 5 5 5 pF
Small-Signal Current

Transfer Ratio: hf 20 15 15 200 15 200 15 | 200

at 1 KHz e
Power Gain at 70 MHz

Power Output (mW)

See Fig.11

=10 PG 20 -15 13 dB

=100 30 -15 13 dB

= 500 50 =25 10 dB
Thermal Resistance [

Junction-to-case RT 50 50 50 C/W.
22 5-66




File No. 10

PERFORMANCE CHARACTERISTICS

DISSIPATION DERATING GRAPH

2N1491-2N1493

CB= COMMON-BASE CIRCUIT.EMITTER INPUT. 39
CE+COMMON-EMITTER CIRCUIT,BASE INPUT.
LECTOR-TO-EMTTER VLTS <25 e
Eun"rsn MILLIA 73
BUTROT M LA S)e10 E
AMBIENT TEMPERATURE (*C)e25 |
50 3 H
I~ 8 ») o
40 T Ckl & )
ﬂ % v
S ™~ <1 g/A %
3 N 8 N
z [ G
g ] A
B g o
x 2 g X
H AN [ A
2 B3
a 2 1E
10 - H
% (OPERATION
i
g TIT
o
ol o 102 103 0 50 100 150 200
FREQUENCY — MHz TEMPERATURE— <
92CS—105I7RI
Fig. 1 823-~10306R2
9 Fig. 3
TYPICAL COLLECTOR CHARACTERISTICS TYPICAL CHARACTERISTICS
COMMON EMITTER CIRCUIT, BASE INPUT. HTHH common-emiTTeER CiRcUIT, BASE INPUT)
AMBIENT TEMPERATURE = 25°C L coLLECTOR-TO-EMITTER VOLTS=30
EFl AMBIENT TEMPERATURE (°C)=25
o T
3
&
3 1
<
)
o
3
§ T
8
3
v
1
1T
1T
3 - 1T
FrHe S 0.2 0.4 06 0.8
] BASE ~TO-EMITTER VOLTS '
| 92€5-10508
o F.
= . ig. 4
3 3
aath > TYPICAL DC BETA CHARACTERISTICS
1 I -4
1 HH :E = COLLECTOR-TO-EMITTER VOLTS (vcs)-lo
m s £ FREE-AIR TEMPERATURE (TFA):
I w -
i | 1 w 1
1 A
I 2 s v
m = = Y.
¥ A2 2 4
Y 1 e w [ //
] H 3 & /
N——— = 8 2 oo
18 B [
¥ £ L1
& 40 t
« V1
u 3 1
Y H g, -
= 8 | K P
4
Iy |l q‘) - e
] < S o 8 OL
COLLECTOR MILLIAMPERES oo nnzlsu) - AP R£‘s°° 1000
92LM-1497 COLLECTOR CURRENT (I¢) — MILLIAMPEI s2cs-12280

Fig. 2

Fig. 5
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2N1491—2N1493 File No. 10

TYPICAL SMALL-SIGNAL OPERATION CHARACTERISTICS

CASE TEMPER:J‘I’:IE (Tg)s25° C COLLEggol;EgO;UERMEI'{;E)R VZOELTi (Vcg) =28,
Y 2 ICASE TEMPERA' c) =25°
- [FREQUENCY = 50 MHz
g 1T
w HHH
¢ 100 T
| S
3 = I
H 320. oy
L ] 380 ~ E
© 4
H o ™~ }Q_ §
et [ N
H Y 360 &
£ £
> 380 Q
51 \ 5 2
‘é N )TH PRODUCT f (Mc)=360] 2
g ] L — g
8 340. 2 w0
§ a— 320 g.‘i"r
(2 1o b fann
[ 5 10 15 20 25 30 35 40 45 50 0 10 20 30 40 50 €0 70 80 90 100
COLLECTOR-TO-EMITTER VOLTS (Vcg) COLLECTOR CURRENT (Ic)—MILLIAMPERES
92CS-12286 92Cs— 12287
Fig. 6 Fig. 7
ﬂiig!ENCV | MHZ COLLECTOR-TO-EMITTER VOLTS (Vcg)=28
CASE _TEMPERATURE (Tc)=25° C Fﬁm ks
g C \TURE (Tc)=25° C
5 © T
5 o3
2 5 a8
LY & =
| H S
—; BRm. w
o s
a
g H
i g
i g "
2
o 5 97 =
g o i
2 :
w = 48 -
& s
) iC [l 20 25 30 35 44| oni ‘u_o_ e
COLLECTOR-TO-BASE VOLTS (Vcg)
c8 COLLECTOR CURRENT (Ic)—MILLIAMPERES
8 92¢5-12283R!
Fig. . 92cs-12284
Fig. 9
T === —Teo @0 |
V/Y22(re0) Cop=—r=——[60 1200 VY22 (req) ===~ Cob—r+— |60 1200
real) — Vce = 28V h;,(m”——— Vce = 28V P
CASE TEMPERA— g URE (Tc)=25° C| 3
TURE (Tg)=25° Clso gcooo i g oo I
il i
= 3
2= T o o=
(3 oF
TGt ‘“.%"mgé st E“’?é_'m$§
L% 4 HOLE g
g2 EF 1 es  EP
55 o0 2 : 25, et
307, 6007 i . 1 600
i1 g w2 w H wd 52
w ? < Z ge °z 8
23 E§ =3 §§ &2 EQ
52" poif a00g§ &% eoft a00f§
252 4 e £5 oLl 4 de
58 i C & i B Eg
of o IO Nejo “E 200" E 5] § mo'L
F H 3 as 3
2Bos =% ,4
=8 8
3= t o [
) 20 €0 s0 70 0
COLLECTOR CURRENT (Ic)—MILLIAMPERES FREQUENCY —Mc
92C5-12269R! 92¢5-12288RI
Fig. 10 Fig. 11

24



File No. 10

POWER GAIN TEST CIRCUIT

OUTPUT
(LOAD=50.0)

c5

INPUT
(SOURCE=50.0) Tl

EMITTER COLLECTOR
SUPPLY SUPPLY

92L5-14%

Cl: 3-20 pF variable
Cy, Cg: 0.01pF
03: 3-20 pF variable
C4: 7-100 pF variable
05: 3-20 pF variable
Q: All Types
TI: 8 turns No.24 wire tapped at 1 turn
T2: 8 turns No.24 wire tapped at 2.5 turns

Fig. 12

TERMINAL CONNECTIONS

Lead No. 1 — Emitter
Lead No.2 ~ Base
Case, Lead No.3 — Collector

2N1491-2N1493

25



File No. 32

IRG7

Solid State
Division

RF Power Transistors

2N2631
2N2876

RCA-2N2876 and 2N2631 are triple- For Large-Signal,
diffused planar transistors of the silicon
These devices are intended
for applications in AM, FM, and CWservice

n-p-n type.

at frequencies up to 150 Mc.

The 2N2876 utilizes a stud-mounted
TO-60 package which is electrically iso- pa:[:
lated from all the electrodes and is de- Military and
signed to provide excellent performance at
The 2N2631 TO-39 Industrial
package is identical to the JEDEC TO-5
package except for shorter leads (0.5 inch). Communications

very high frequencies.

RF SERVICE

Maximum Ratings, 4bsolute-Maximum Values:

2N2876  2N2631
COLLECTOR-TO- BASE
VOLTAGE, Vcpo. - - - 80 80
COLLECTOR-TO- EMITTER
VOLTAGE:
With base open, ch. 60 60
With Vgg = -1.5
volts, Vegy. . . . 80 80
EMITTER-TO-BASE
VOLTAGE, Vgpy- . - - 4 4
QOLLECTOR CURRENT, Ic. 2.5 15
TRANSISTOR DISSI-
PATION, Pp:
At case }up to 25°C  17.5 8.75
temperatures)above 25°C Derate  Derate
linearly linearl
100mw/°C 50 mw/0
TEMPERATURE RANGE:
Storage. . . . . . . -65to+200 -65t0+200

Operating (Junction) -65to+200 -65t0+200

LEAD TEMPERATURE
(During soldering):
At distances > 1/32"
from ceramic wafer
for 10 sec. max. . 230
Av distances 2 1/32"
from seating surface
for 10 sec. max. . -

230

max.

. volts

. volts

. volts

watts

High-Power,

VHF Applications in

Equipment

JEDEC T0-60

® High Power Output, Unneutralized (Pgyy):
10 w min. at 50 Mc

3 w min. at I50 Mc } 2K2876

7.5 w min. at 50 Mc

3 w min. at 150 Mc

® High Voltage Ratings:
Vego = 80 volts max.
Vego = 60 volts max.

} 2N2631

. volts

® [00 per cent tested to assure freedom from second
breakdown in class A operation at maximum ratings

a

<

RCA-2N2876 Features:

® Low Thermal Resistance (6y.¢)—
high-thermal-conductivity ceramic insulation between
C collector and mounting stud

Co Isolated Stud Package: )
all three electrodes electrically isolated from case
—for design flexibility
o¢ heavy copper mounting stud—for effective contact
with heat sink

pinterminals arranged on a.200" pin-circle diameter
°c —fit commercially available sockets

o

26
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File No. 32 : 2N2631, 2N2876

TG AVOID SECOND BREAKDOWN THE BIAS POINT TO AVOID SECOND BREAKDOWN THE BIAS POINT
FOR CLASS A OPERATION MUST BE LOCATED IN REGION A FOR CLASS A OPERATION MUST BE LOCATED IN REGION A
1 06k
2’ ‘ I
3 %%
) n A
L-(’ ; Y
4
g ' &
@ [
a o %@ ?
z 4 = o3 A
< 2 < 03p A
P )4 )94 ('3 147
o 29 27 .O_ /1:1(
5 osEI AT S, yirees
o osprroetd 4 So.
u pry 7 4 5
:°.: 44 Ty 8 4 (44
74 AT ol
77
ﬁ‘ .04 ’00.9
V.0.0.9.0.0.0.0.0.4.0 4.0 %Jli r0.0:4
V.0.0.0.0.0 9.9.0. 71 0.0.04 0.0.0.0.0.0
G 10 20 30 40 50 €0 0 O 20 30 40 50 60
COLLEGTOR-TO-EMITTER VOLTS (Ve COLLECTOR-TO-EMITTER VOLTS (Vcel
92Cs-12038 92€5~-12039
Fig.1-Region of Safe Operation (Without second Fig.2- Region of Safe Operation (Without second
breakdown) in Class A Service for Type 2N2876. breakdoun) in Class A Service for Type 2V2631.

ELECTRICAL CHARACTERISTICS

Case Temperature = 25° C Unless Othervise Specified

TEST CONDITIONS LIMITS
bc DC DC
Characteristic Symbol  |Collector| Base Current 2N2876 2N2631 Units
Volts | Volts [(Milliamperes)
Ve [Vee| Vee | IE | Ie | Ic [ Min. | Max. | Min. | Max.
Collector-Cutoff Current Ico 30 0 - 0.1 - 0.1 pa
Collector-to-Base '
Breakdown Vol tage BVeso 0 0.5] & - 80 = |volts
Collector-to-Emitter
Breakdown Voltage (Sustaining) | BYCEO(suS) 0 | 500 60 - 60 = |volts
Collector-to-Emitter
Breakdown Voltage BVgey -1.5 0.1 80 - 80 - |volts
Emi tter-to-Base Breakdown Vol tage BVEgo 0.1 0 4 - 4 - |volts
. 300} 1.5 - - - | volt
Collector-to-Emitter - | amp
Saturation Voltage Vee(sat) 500|2.5| - | - - volt
amp
Feedback Capacitance
(Measured at 140 Kc) Cb'c 30 0 - 20 - 20 of
RF Power Output, Unneutralized P
(see l’ig.33: out
Measured at 50 Mc 28 500 102 - e watts
50 Mc 28 375 - - 7.5 - watts
150 Mc 28 5| 30| - 3| - |uatts
Gain-Bandwidth Product fr 28 250 | 200 (typ.) | 200 (typ.) Mc
Base Spreading Resistance
(Measured at 400 Mo) by 28 250 | 6.0 (tyn.) | 6.0 (typ.) | ohms
Collector-to-Case Capacitance Ce - | 6 - | - pf

* Pulsed. Pulse duration £ 5 psec; duty factor £ 1%.
3 For PIN = 2 watts.
For Pyy = 1 watt.
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2N2631, 2N2876

Pin
(NOTE 2)

NOTE I: COLLECTOR GROUNDED TO CASE IN TYPE 2N2631;
SEE TERMINAL DIAGRAM.

NOTE 2: GENERATOR IMPEDANCE = 50 OHMS.

NOTE 3: LOAD IMPEDANCE = 50 OHMS.

92CS-12040

For 50-Mc Operation

C1CoC3C4 8-60 pf CyCaC3Cy
C5Cg 0.005 pf Cs5 Cq
Ly 8 turns No.16 Ly
wire, 3/8" ID x
9/16" long
Lo Ferrite choke Lo
Z = 750 (+20%)
ohms
L3 10 ph L3
Ly 7 turns No. 14 L4
wire, 1/2" ID x
7/8" long
tap 2 turns from
ground end
R} 5000 ohms Ry

File No. 32

For 150-Mc Operation

4-40 pf
0.005 puf
1 turn No. 16

wire, 1/4" ID x
3/16" long

Ferrite choke
Z =750 (£20%)
ohms

1.5 ph

3 turns No. 14
wire, 3/8" ID x
3/4" long

tap 1-1/2 turns
from ground end

50 ohms

Fig.3-Ciréuit of Unneutralized Amplifier Used to Measure Power Output of Types 2N2876 and 2V2631.

TYPICAL OPERATION CHARACTERISTICS FOR TYPE 2N2876

COMMON—EMITTER CIRCUIT, BASE INPUT. COMMON=-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER VOLTS S (veg)+26 COLLECTOR-TO-EMITTER VOLTS (Vog)=40
CASE TEMPERATURE (Tc)=2! CASE TEMPERATURE (T¢)=2
[ 5] T
! " EEE
g E T e —:‘—Sgﬁ____
< S FauES T
H M1=50 THHH = ; t
)JE“E‘ & | 1
+ 10 RE + 10 o+
2 g i N
£ £ 0
s 1 = T -
g HHH 3 i HISEHHHH
== T 5 1 =
3 5 He=er T £= LSO 3 5
H——— =t [
g 1T e S !
g g
& H &
£
0 5 - | 1.5 2 ° [ 15 2
RF POWER INPUT (PjN)—WATTS RF POWER INPUT (Pyy)—WATTS
92CS-12062 92CS-12064
Fig.4 Fig.6
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER vou‘s (vcg)=28 COLLECTOR-TO-EMITTER VOLTS (Vcg)=40
CASE TEMPERATURE (Tc)=2 CASE TEMPERATURE (Tc):25° C
'9» 9
o | I R Tl |
2 Lo, *I 2, Wen
< W, <
s \\\"07 s \\”"or
| <~ B | N N,
G \“"\“*4» 5 NN TN
3, NN NI r'e 3 LN J 77;9?
E NN TN NS £ \\\\\'\ /
'i-, NN AN & ~ J
a N E N
2 4 ) 2 NGO
] N N o NSNS
EJ NN § 0‘\\
A o
2 —— 3 g
& ~—~—~01] @
Lo ___ Lo
30 40 50 60 70 80 90 150 200 30 40 50 60 70 8O 90 100 150 200
FREQUENCY—Mc FREQUENCY—Mc
92CS~1206! 92CS-12060
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File No. 32 2N2631, 2N2876

TYPICAL OPERATION CHARACTERISTICS FOR TYPE 2N2631

COMMON-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER VOLTS (Vg )+28 s oL ECTOR ToC RMITTE UITV%‘S% I?ﬁgﬁw
FREE-AIR TEMPERATURE (Tfp)=25° C FREE=-AIR TEMPERATURE (Tgp)=2!
15] PIE
k4
£ 5
1 < ﬁ;;\)ﬁ“ !
5" enpY [ 3" £
5 FREQY e T 3 .
3 17 -
P = =
2 10! 'n.:_' I T
3 t e h50, 3 g
5 5 1 mE== e 150, o -
« 1 o w
w S ¥
E3 -
4 8
T w
& i i 3
0. 1.5 0 CX 5 2
RF POWER INPUT (P)y)—WATTS RF POWER INPUT (P|\)— WATTS
. 92C5 12049 92€5-12048
Fig.8 Fig.10
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON—EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER VOLTS (VCE)‘ZB COLLECTOR-TO~EMITTER VOLTS (V(“E) =40
FREE-AIR TEMPERATURE (Tfa)=25° C FREE-AIR TEMPERATURE (TFa)=25
T
K B o B o 1]
£ ey | gl e, |
[ I < g N IN%R,
g7 < = &r,
7 S L G
. NN ] S
K N NSNS < NONDRE
£ 4 7
= S -
2 4 NN 2 i"’\
&
3, Bs 3 4
@
g \\ \Qg Y 3
o S
a i - Oels N a
uw =10 Lo
@ I~
30 40 50 90 100 150 200 30 40 50, 60 70 80 90 100 150 20
FREQUENCY-—Mc ° FREQUENCY—Mc °
92C5-12046 92C5-12047
Fig.9 Fig. 11
TERMINAL DIAGRAMS
(Bottom View)
2N2876 2N2631
BASE BASE
%0 LLECTOR
NNECTED
EMITTER COLLECTOR EMITTER %g CASE§
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File No. 61

NG

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 in the common-base
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.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO- BASE VOLTAGE, VCcpo. . 30 max. \
COLLECTOR-TO- EMITTER VOLTAGE, VCgo 15 max. v
EMITTER-TO- BASE VOLTAGE, VEBO .. 2.5 max. v
COLLECTOR CURRENT, IC. . . 40 max. A
TRANSISTOR DISSIPATION P’[‘
At case tep -{ g 0 . . . 300 max. oW
peratures) above 25 Derate at 1.72 mW/°C

At ambient
temperatures\a

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

to 25° C .

« « . . 200 max. nW
ove 25°C. . Derate at 1.14 mW/°C

. 265 max. °c

* Measured at center of seating surface.

.
«| Bl =
of BiNoTE2)

'

03-5
(NOTE 1) ] 03-5
u 1
VIN | (NOTE 2) 500 Calp Ca VOUT
3os-8
5008 ¢ /]
L L
RGzS0Q = =

*1/2 TURN. No.16 WIRE: LOCATED
1/47 FROM AND PARALLEL TO L2

RESISTANCE VALUES IN OHMS.

(IOOO
—L CAPACITANCE VALUES IN pF.

Q = 2N2857 *:zE Yeen TV 92cs - 14112

NOTE I: (NEUTRALIZATION PROCEDURE): (A) CONNECT A
450-MHz SIGNAL GENERATOR (WITH RG = Q) TO THE
INPUT TERMIN OF THE AMPLIFIER. (' ) NNECT A

50-{) RF V LTMETER ACROSS THE OUTPUT TERM]NALS OF
THE AMPLIFIER. (C) APPLY VEB ANDWITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV FROM THE AMPLI -
FIER, TUNE C1, C3, AND C4 FOR MAXIMUM OUTPUT.

SILICON N-P-N
IPITAXIAL PLANAR |
TRANSISTOR |

JEDEC
T0-72

ol

s

For UHF Applications
in Industrial and Military Equipment

FEATURES

® high gain-bandwidth product—
fT = 1000 MHz min,

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

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

® high power output as uhf oscillator—

40 mW typ. at 500 MHz
20 mW typ., at | GHz

® low device noise figure—

=;'4.5 dB max. as 450 MHz amplifier

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

® low collector-to-base time constant —
rb'Cc = 7 ps typ.

30 mW min.,
Po -

® 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: L] &L — SILVER PLATED BRASS ROD, 1-1/2"
LONG x 1/4" 'DIA. NSTALL 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 and noise figure
for type 2N2857.
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File No. 61

2N2857

ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, Tp = 25° C, Unless Otherwise Specified

TEST CONDITIONS LIMITS
ol lostor-| col 1ector-|Eni 5 oo 0 | golte
ollector-|Collector-Emitter-| g ec-
Characteristic  [Symbol|Frequency| to-Base |fo-Emitter| to-Base |EMitter| Base or Type Units
quency Voltage | Voltage |Voltage|CurrentjCurrentie rrent 2N2857
¢ Ves Vee Ves le I e
MHz \ v A mA mA mA  [Min.|Typ.|Max.
Collector-Cutoff ;A 25%C 15 0 T na
Current 150°C 15 0 1.0 pA
Collector-to-Base
Breakdown Vol tage 0 0.001 30| - | - v
Collector-to-Emitter
Breakdown Voltage 0 3 5] - - v
Emitter-t o-Base
Breakdown Vol tage =0.01 0 25 - | - v
Static Forward-
Current Transfer | 3 0| - | 150
Ratio
Smal 1-Signal Forward- c
0.001 6 2 50 | - | 220
g:rrgnt %rans fer 100¢ 6 5 0] - |7
Collector-to-Base b
Feedback Capacitance 0.1 to | 10 0 - |0-6] 1.O| pF
Input Capacitance 0.1 to 12 0.5 0 - [ Lu] - | pF
Lol lector- to_fase 31.9° 6 -2 4 | 7] 5] es
Snalt!( Slgnal, gomon-
Emitter Power Gain in c
Neutral ized Ampllfler 450 6 1.5 l12.5) - |19 | d8
Circuit (See Fig.1)
Power Qutput as Qscil- a -~
lator ?See Fig.2 ? 2500 10 -12 30 - mH
UHF Device Noise Figure| ys50c, d, f 6 1.5 - |13.8[4.5 dB
UHF Measured Noise c,d
B e 450% 6 5 | - | - 5.0 | @B
VHF Device Noise Figure] 60b, d 6 | - 2.2 - | d8

2 Fourth lead (case) not connected

Three-terminal measurement:

€ Fourth lead (case) grounded.

Generator resistance, Rg = 50 ohms.
€ Generator resistance, Rg = 400 ohms.

Device noise figure is approxxmately 0.5 dB lower than the measured noise figure.
The difference is due to the insertion loss at the inputof the test circuit (0. 25 dB) and the
contribution of the following stagesin the test set-up (0.25 dB).

DOUBLE—STUB TUNER
(Zg * 50 2)
3 TURNS No. 16

WIRE 3/8" 0.0.
x 1-1/4" LONG

(w) POWER

METER

CAPACITANCE VALUES IN pF.

92CS~ 141

Lead No.1 (Emitter) and lead No.4 (Case) connected to guard terminal.

Fig.2 -0scillator circuit used to measure 500-Miz
power output for type 2N2857.
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OOMMON EMITTER CIRCUIT BASE INPUT;

SHORT - CIRCU

= = =—— AMBIENT TEMPERATURE (Ta)

CASE TEMPERATURE (T()

PUT
FREOUENCV (1) =1

AMBIENT TEMPERATURE (Tp)=25°C

COLLECTOR-TO-EMITTER VOLTS (Vcg)=6

S
T
1

MAGNITUDE OF SMALL-SIGNAL

FORWARD CURRENT-TRANSFER RATIO (Ih¢gl)
5

3

(PT)—MILLIWATTS

TTON
]

a
o

N

1
o o I 20 25 30 35
COLLECTOR MILLIAMPERES (I¢)

92CS- 14169
Fig.3 - Small-signal ‘beta characteristic

for type 2N2857.

=i 50 O 50 100 150 200

TEMPERATURE — °C

92CS-12483RI

Fig.4 - Rating chart for type 2N2857.

—-EMITTER CIRCUIT, SASE INPUT;

T SHORT —CIRCUI
FREQUENCY {f)= 450 MHz

AMBIENT TEMPERATURE (Tp)=25° C

COMMON—EMITTEERDCIRCUIT' INPUT

COLLECTOR-TO-EMITTER VOLTS (Vcg)=6TOI5

20

INPUT CONDUCTANCE (g;e) OR
SUSCEPTANCE (bie)—MILLIMHOS

OUTPUT CONDUCTANCE (goe) OR

SUSCEPTANCE (bge) —MILLIMHOS

v

4 10
COLLECTOR MILLIAMPERES (Ic)

92CS ~12I50R!

Fig.5 - Input admittance (y;,).

]
COLLECTOR MILLIAMPERES (Ic)

Fig.6 - Output admittance (y,,).

92CS-12148R1

COMMON-EMITTER CIRCUIT, BASE INPUT;

COMMON —| EMITTER CIRCUIT; INPUT
CIRCUITED,

SHORT-CIRCUITED

FREQUENCY (f) 450 MHz
AMBIENT TEMPERATURE (Tq)=25°C

COLLECTOR-TO-EMITTER VOLTS (Vgg)=6 TOIS

SHORT —

FREQUENCY (f) =450 MHz'

1 AMBIENT TEMPERATURE (Tp) = 25° C

2 8
COLLECTOR MILLIAMPERES (Ic)

'92CS—12149R1

Fig.7 - Forward transadmittance (yg,).

32
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S
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s S0
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w
Hg . nE
X <& o5
EE z3
5 2
EE &3
zf 31
85 © 33
$ 23
&5 oL
wy @
by 54
Z o5 w2z
252 g<
b Zy
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5‘" -0
2 wB
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o W
4 55
@
=7 -4
o 2] [ 10 2

COLLECTOR MILLIAMPERES (Ic)
92CS—-12154R2

Fig.8 - Reverse transadmittance (yre



File No. 61 2N2857

COMMON-EMITTER CIRCUIT, BASE INPUT; 22| COMMON—EMITTER CIRCUIT; INPUT
OUTPUT SHORT-CIRCUITED. SHORT—CIRCUITED.
COLLECTOR-TO-EMITTER \(OL{SI(E‘:CE)‘G 20| COLLECTOR—TO~EMITTER.VOLTS (Veg)=§
COLLECTOR MILLIAMPERES (I¢) =1. COLLECTOR MILLIAMPERES (Lc):1.§ 2
AMBIENT TEMPERATURE(T) = 25°C @ |AMBIENT TEMPERATURE (Ty) s g
24 g z
£ 3
6 2
a =
-3 82 = |
o E 14 -
~Z g
®3 ] e
B4 Sh2 w
2} s g
§ s 0| 5
=22 z I
(S3Y < Q
ga I 2 D
aw [N o
24 ] z
og 8 g v S 3
& : 2
ae L} =4 (I
gy , bie / 3 bog [ % 5
« 4 52 o )50
Sle 5 L H—1
o] T (] L Q
10 ¢ 8 00 1000 10 100 . 1000
FREQUENCY (f) — MHz FREQUENCY (f)—MHz
92CS~12I57RI 92CS~12156R2
Fig.9 - Input admittance (yie)' Fig. 10 - Qutput admittance (yoeL
COMMON—EMITTER CIRCUIT; INPUT SHORT—CIRCUITED.|
COMMON-EMITTER CIRCUIT, BASE INPUT; N (T
oo SHORT-CIRCUITED ; COLLECTOR~TO—EMITTER VOLTS (Vcg)=6
COLLECTOR-TO-EMITTER VOLTS(Vcg) =6 COLLECTOR MILLIAMPERES (Ic)=L5
&
S COLLECTOR MILLIAMPERES (I¢) =1.5 AMBIENT TEMPERATURE (Tal = 25°C
2 AMBIENT TEMPERATURE (Tp) = 25°C — I
= - ot !
8, R 8o —Dre| = o]
22 wz N s
Bz ]
o= z2J
g2 3 £= -
z= sl
ox 3~
8% 2 3%
x5 ¥
©E 10 o o~ _, N
29 o2 i}
2% o g4
[ aq
Fa B
28 -0 Shi-3
13 £o
£2 w3
z 0 -2 bf oo
o 19° C.a
& 30 €y _,
: =5 THE ]
-a0 : HH =
) 200 400 00 80O 1000
FREQUENCY (f) —MHz o FREOUENCY’C('?) e 1000
92CS-12152RI 92CS—I2I5IR3
Fig. 11 - Forward transadmittance (yg,). Fig.12 - Reverse transadmittance (yg).

TERMINAL DIAGRAM

Bottom View

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

LEAD Y4 - CONNECTED
TO CASE
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NG

Solid State
Division

RF Power Transistors

2N3118

RCA-2N3118 is atriple-diffused planar
transistor of the silicon n-p-n type in-
tended for use inRFamplifiersinmilitary
and industrial HF and VHF communication
equipment. It is designed especially for
large-signal Class-C and small-signal
Class-A service.

Maximum Ratings, Absolute-Maximum Values:
Collector-to-Emitter Voltage:
Reverse bias (VCEX)

For Large-Signal VHF
Class-C and Small-Signal
VHF Class-A Amplifier
Service

ForVBg=—-15volts ............ 85 max volts teh dissivati
With base open (VGEQ) +«vvvvvennn 60 max volts @ High power dissipation —
] pen (VCEO 4 watts at case temperature of 25° C
Emitter-to-Base Voltage (Vggg) - ... .. 4 max. volts .
Collector Current (Ic) 0.5 max ampere ® High output power —
: TENEAIC) «vvvvenreenns P Class-C service; 28-volt operation: JEDEC TO-5
Transistor Dissipation (PT): | watt minimum at 50 Mc; 0.4 watt minimum at 150 Mc
At case temperatures ® High collector-to-emitter voltage ratings —
up to 2500 .................... 4 max watts VeEX = 85 volts; VCEQ = 60 volts
At free-alrgemperatures @ High gain-bandwidth product —
upto25°C ...l 1 max watt 380 Mc typical
At temperatures above 26°C See Fig.1  ® High power gain — Class-A service, neutralized:
Temperature Range: 25 db at 50 Mc, 200 mw output
SOFAgE + v v v vveeevnaneennenns —65 to +200 °c
Operating (Junction) ........... —65 to +200 °c
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS
o 0C o DC e oC | LmiTs
Teuaova-| Fre- |Collector|Collector- | Emitter- | Collector | Emi tter| Base .
Characteristics Symbols | '€Thera qut';:;y oﬁase to-Elmtntter toigase Current |Current|Current Units
ol tag oltage |Yolta .
(Te) volts ‘(voltsﬁ ‘(volts (ma) (ma) | (ma) [Min- [Max-
oc Mc ves VCE Ves ic IE g
Collector-Cutoff 25(T, 5‘ 30 0 0.1 ua
Current Teeo  |y5oerERs 30 0 100]  pa
Emitter-to-Base Vi
Breakdown Voltage BVEpO 25 0 0.1 4 volts
Collﬁ;tor»{»,o-lﬂnitter Ve ( ) 25 0 60 \
Breakdown Voltage B sus volts
(Sustaining) CEO pulsedc‘
Reverse Collector-to-
Emitter Breakdown BVCEX 25 1.5 0.1 85 volts
Voltage .
Feedback Capacitance Cp'c 25 1 28 0 6 pf
rpb' Ch’c Product rhb'Cb’ ¢ 25 50 28 25 60] psec
DC Forward-Current
Transfe: Rati hpg 25 28 25 50| 275
Small-Signal Forward- .
Cu:rent ransfer Ratio hfe 25 50 28 25 5
Real Part of Short- hj
Circuit Input Impedance *€(real) 25 50 28 25 25 75} ohms
Real Part of Short-
Frgliety oﬁputmemwlﬂzz(,eal) 25 50 28 25 500 |1000] ohms
Qutput Power
Class C Service P 25 501 28 1.0 watt
0.1 watt ouT 25 150! 28 0.4 watt
(wn.h heat sink)
Etl)wer ﬁagn R
asSa ervice
0.2 watt PG 25 50 28 25 18 db
(wzth heat sink)
‘TFA= free-air temperature DPulse duration, 300 usec; duty factor, less than 1.8% * See Fig.5 "See Fig.3 * See Fig.13
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File No. 42 2N3118

RATING CHART

MAXIMUM TRANSISTOR
DISSIPATION—WATTS

|
°
QHHHT

00 0
TEMPERATURE —°C

s2cs- 12281
Fig.1

TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE, 150 MC

COMMON —EMITTER CIRCUIT, BASE INPUT.

CLASS~C SERVICE, 150 Mc' s L,

CASE TEMPERATURE (rc)xzs c

? : = T o Gms

! 5 = =

1 ors 3 INPUT

5 B W SOURCE*50

S e % (SOURCE=30 OHMS) L4,

< HH I COLLECTOR

= o5 RAyotatdns) SUPPLY

2 o. & Saiis = = Vee 92C5-12269

g

3 A Cq,Cpt 1.5-20 pf Ly 0.1 ph, 4 turns, No.18 wire,

f

go.z‘ C3: 4-40 pf 1/u" 1D, closely wound

8 .Cy: 7-100 pf Lp: 750-ohm ferrite choke )

& Cs: 1800 pf L3: 1/2?. I;Sh).( l;/atlirncs.)r,1 No.16 wire,
° 25 50 75 100 125 0 Ce: 0.01 pf 9 )

RF POWER INPUT (Pjy)—MILLIWATTS . Ly: 0.0?5 ph, 3 tturns, No.16 wire,
sacs-12273 R: 100 ohms, variable 1/u" 1D x 1/u" long
Fig.2 Fig.3

TYPICAL LARGE-SIGNAL OPERATION, CLASS-C' SERVICE, 50 MC

[COMMON-EMITTER CIRCUIT, BASE INPUT.
CLASS-C SERVICE, 50 Mc EpH
CASE TEMPERATURE (Tc)*25° C
75 INPUT
s T TSR A Sh (SOURCE=50 OHMS)
o il tap
5 it HHHE Y < u
1 NOLTZ £
= H
3 H L= =
f = =
-
>
=
3 Ve 92¢5-12268
& Cy: 70-350 pf Ly 0.13 ph, 4 turns, No.18 wire,
3 Cp.Cu.Cs: 7-100 pf 1/4" 10, closely wound
a .
& C3: 0.01 uf L2: 2.4 ph, choke,
Cat 0.002 pf Miller Part No.4606
S 002 uf L3 0.6 uh, 10_turns, No.18 wire,
CON e, C7t 0.02 4 3/8" iD, closely wound
RF POWER INPUT (PiN)—MILLIWATTS Ly 0.6 uh, 10_turns, No.18 wire,
R: 1000 ohms, variable 3/8" 1D, closely wound
Fig.4 92Cs- 12272 Fig.5
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TYPICAL SMALL-SIGNAL OPERATION CHARACTERISTICS

CASE TEMPERATURE (T¢)=25° C LECTOR-TO—EMITTER VOLTS (VcE) =28
F Y=50 Mc Tk A E TEMPENSA‘;I"I‘JRE (Tc) =25°C ce
l = 50Mc

aun

~Me T

p

\
3
/3//%
PRODUCT (1)
1 §
)
1L
1
1
.

N 380 2
. >TH PRODUCT f1 (Mc)ﬂ

OLLECTOR CURRENT (IC)— MILLIAMPERES
I

S

3404 2 1O
] 320 3

© o funn

o 5 [ 15 20 25 30 35 40 45 50 o Ic 20 30 « 50 60 70 80 20 100

COLLECTOR-TO-EMITTER VOLTS (Vce) COLLECTOR CURRENT (I¢)— MILLIAMPERES
92€5-12286 . 92Cs - 12267
Fig.6 Fig.7

[FREGUENGY =T Wiz COLLECTOR-TO-EMITTER VOLTS (VCE)=28
CASE TEMPERATURE (Tcie25* © R RENRERR e (rerase ¢
' 53
S 5 8
o
\ Einnscy = 8
5 4 - g 51
2
k) s
|
3 5
; N 5 9
o
[l 4
L
o 0T 20 25 30 35 HE
g 20 40 60 80 100
COLLECTOR-TO-BASE VOLTS (Vce) COLLECTOR CURRENT (I¢)—MILLIAMPERES
92CS-12283R1
Fig.8 Fig.9 92cs-12284
FHE P —.—60 1200 ]
#'Zz(ml) Cob———]60 1200 PP ————
R rwpEar 2 WYl e (ren2s®
- CASE T URE. (T¢)=25° ¢
TURE (Tc)=25° Clso §uooo % = 50 2 1000
Ei [= 3
i sl 35 3L
: = -
405="0008 2 HeoS= 8008
) it ]
xS ] s S
22 =X 2 8%
X o= 1 £ =
"*—'5005‘— 05— 6005 —
wy %y i i o8 ug
62 42 W H ﬁ% &2 52
8a P F 2 it S
22 58 ool i3 -
5§ 10 34 ao0gg 5% dg 9008
4 2 -~ -
g5 ) [ S 75l ake
&8 - Ry g 82
:I o £ 200°E s| LLIAMPERESTEE 2 005
28 3 = T A
[ PY ienmu. 2.5 1 1 t
E§ fais 3¢ e LS sete
3% i HHo o R o
o 20 40 60 80 100 50 70 9% 10 30
COLLECTOR CURRENT (Ic)—MILLIAMPERES FREQUENCY—Mc
Fig.10 92c5-12289R!1 Fig.11 92cS-12288R1
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2N3118

TYPICAL CLASS-A-SERVICE-OPERATION, 50 MC, NEUTRALIZED

COMMON-EMITTER CIRCUIT, BASE INPUT,

LASS—A SERVICE,

Cl 50 Mc
COLLECTOR-TO—EMITTER VOLTS (Vcg)=28

COLLECTOR MILLIAMPERES (I¢)=25

CASE TEMPERATURE (T¢)225° C

TTT

05

2

2

o
o

o

RF POWER OUTPUT (PoyT)—WATTS

| 2 3 4
RF POWER INPUT (Piy) — MILLIWATTS
92Cs-12278

Fig.12

COMMON-EMITTER CIRCUIT, BASE INPUT.
CLASS-A SERVICE, 50 Mc-
COLLECTOR-TO-EMITTER VOLTS (Vcg)=28
COLLECTOR MILLIAMPERES (Ic)=25'

CASE (Tg)s28° C

Cq
]
c2
= QAD<30 OHMS)
INPUT
(SOURCE =50 OHMS)|
-0 O+
ER
) VeEE Vee  szcs-izzr0
Cy: 7-100 pf Ly: 0.12 ph, 3 turns, No.16 wire,
Cy: 8-60 pf 7/16" 10 x 1/4" long,
C3: 14-150 pf tap at 1 turn from ground
03: 6-80 pf Lp: 0.23 ph, 5 turns, No.16 wire,
u P 7/16" 1D x 1/2" long,
Cs5,Cq: 0.005 uf tap at 3 turns from collector
Cy: 0.9-7 pf terminal
Fig.13

COMMON-EMITTER CIRCUIT, BASE INPUT.!
CLASS-A SERVICE, 30 Mc

OUTPUT POWER MILL!
CASE TEMPERATU

HH

1T
1

20|

POWER GAIN (PG)—DB

POWER GAIN (PG)—DB

-
i

70" 80 90 100

0 100 200 300 400 500
POWER OUTPUT (P7)—MILLIWATTS
Fig ,‘ 92Cs$-12277

I

20 30 40 50 60

COLLECTOR CURRENT (Ic)—MILLIAMPERES
92Cs-12276

Fig.15

TERMINAL DIAGRAM

LEAD 1-EMITTER

LEAD 2 —BASE

LEAD 3 - COLLECTOR,
CASE o

®
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NG

Solid State
Division

File No. 44
RF Power Transistors

2N3119

Features:

® Fast rise time:

JEDEC TO-5 a0

RCA-2N3119 is a triple-diffused planar transistor of the silicon
n-p-n type intended for high-voltage high-frequency pulse

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ..........ccovnuvnnnn

COLLECTOR-TO-EMITTER VOLTAGE:

* Withbase OPeN .. .vvv vt e et iieee e e i eaaaaen

With base-emitter junction reverse-

biased (Vg ==15V)...ooiviiniiiiiiiiinininn,
"EMITTER-TO-BASE VOLTAGE .........ccevvvvennnn...

*COLLECTOR CURRENT:

CONtINUOUS .o venereteeeeiereeeaneennaneeeenns

*TRANSISTOR DISSIPATION:

At case temperatures upt0 25° C.. ... o.iiriininann,
At free-air temperatures upto 25°C ............c..nunn.

At temperatures above 25° C -
*TEMPERATURE RANGE:

Storage & Operating (Junction) ..........covvevniinn,

*LEAD TEMPERATURE (During soldering):
At 1/16 in. £ 1/32 in. (1.59 mm = 0.8 mm) from seating

plane for 10smax. ....vvvineiinnnnennnnaneanenns

*In accordance with JEDEC registration data format

m High voltage ratings:
Veex =100V, Vggo =80V

High-Power Silicon N-P-N
Planar Transistor

For Switching and Pulse-Amplifier Applications

10 ns with 50-V pulse, 1-K2 load
® High power dissipation:
4WatTc=25°C

amplifiers and high-voltage saturated switches in military and
industrial equipment.

.................... Vego 100 v

.................... Vceo 80 \%

.................... VCEX 100 A

.................... VEBO 4 \"
ic

.................... 0.5 A
T 4 w

................... . 1 w

See Fig. 1

—65 t0 +200 °C

255 °c

38
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File No. 44 - 2N3119

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25° C unless otherwise specified.

TEST CONDITIONS LIMITS
DC DC DC
CHARACTERISTIC SYMBOL | COLLECTOR EMITTER CURRENT MIN. | MAX UNITS
VOLTS VOLTS (MILLIAMPERES) ) .
Ves | Vee VBE 43 's e
Collector-Cutoff Current
AtTpa= 25°C Icgo 60 0 - | so nA
=150°C 60 1] - 50 HA
Rewverse Collector Current IcEV 60 -15 - 0.2 HA
Emitter-Cutoff Current (At Tgp =25° C)f Iggo -3 o) — | 100 nA
Base Current s 60 -15 - 0.2 HA
Collector-to-Emitter Breakdown
Voltage (Sustaining) BVggolsus) 0 10® 80 - \"
Reverse Collector-to-Emitter
Breakdown Voltage BVcEx -15 0.10 | 100 - v
Collector-to-Base Breakdown Voltage BVcgo ] 0.10 | 100 - v
Emitter-to-Base Breakdown Voltage BVggo 0.10 0 4 - \
10 10 40 -
DC Forward-Current Transfer Ratio hge 10° 100 50 | 200
10* 250 20 -
Collector-to-Emitter Saturation
Voltage VCE(sat) 10 100 - 0.5 v
Base-to-Emitter Saturation Voltage Vgglsat) 10 100 - 1.1 v
Base-to-Emitter Voltage (Pulsed) Vge 10° 100 - 11 \"
Feedback Capacitance (At 1 Mc) Cpc 28 0 - 6 pF
Common-Base Output Capacitance
(at 1 mC) Cob 28 [} - 6 pF
Gain-Bandwidth Product (At 50 Mc) fr 28 25 | 250 | — Mc
Pulse-Amplifier Delay + Rise Time
(See Figs. 9 & 10) tgtt, Ve =80 10 - 20 ns
Sat. Switch Turn-On Time
(delay time + rise time) ton Vec=28 'B1 =10 100 - 40 ns
(See Figs. 7 & 8)
Sat. Switch Turn-Off Time
(storage time + fall time) toff Veg=28 l52= -10| 100 - 700 ns
(See Figs. 7 & 8)
Thermal Resistance:
(Junction-to-Case) Rguc - 44 oc/w
*In with JEDEC regi data format
©Pulsed; pulse duration = 300 usec; duty factor = 1.8%
COLLECTOR -TO- EMITTER VOLTAGE (Vcg)=28V |
CASE TEMPERATURE (Tg) CASE TEMPERATURE (T¢):25°C ¢ !
AMBIENT TEMPERATURE (Ta) FREQUENCY (f)=50 MHz
S T
INEN
" 1T
T g 5
4 1
£
e
2 5 s S
U)T_ @
z a
<& B (2 T
o =
- N 2 20
=] X =
= a
2« z
sa N a8
%8 AMp;E N 2 1o
is TR TEpLENG 3
Es I ;i;iiii;u..,ﬁiﬁ%\ f
0 e IR S R t o 0 20 30 60 70 80 90 100
~50 (o] 50 100 150 200 COLLECTOR CURRENT (Ic)— mA 92CS 12287
-85 TEMPERATURE—°C 92¢s-12281RI Fig. 2—Typical gain-bandwidth product char-
Fig. 1—Rating chart acteristic
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File No. 44

2N3119

COLLECTOR-TO-EMITTER VOLTS (VCE) =10
FREE-AIR TEMPERATURE (TFA)=25° C

100]

DC FORWARD-CURRENT TRANSFER RATIO (hgg)

40 » T
20 -
4
o]
0.01 ol 0 10 100 1000
COLLECTOR CURRENT (I¢) — MILLIAMPERES
92Cs-12280
Fig. 3—Typical dc beta characteristic
FREQUENCY=(f)=1 MHz
CASE TEMPERATURE (T¢)=25° C
™
a N
| S
3 P
a
L ===
w
s}
z
g 3
S
&
<
© 2
x
2
@
g
&
w
™
25 30 35
COLLECTOR-TO-BASE VOLTAGE (Vgp)—V ~ 92CS-I2283R1
Fig.5—Typical variation of feedback capaci-
tance vs. collector-to-base voltage
Veg=28V
210 OUTPUT TO
INPUT FROM OHMS OSCILLOSCOPE
MERCURY= (NOTE 1)
Y P!
GENERATOR
(2G = 50 OHMS)
TYPE
2N3119
vesH -1V 92¢s-12275
INPUT PULSE: NOTE 1: WITH Cjn <1 pf
t, < 3nsec SHUNTED BY 5,000 OHMS;
t¢ < 10 nsec tr =1 nsec.
REP. RATE = 120 CPS
PULSE WIDTH = 300 usec
IB‘I =
'82 =
ic =

Fig. 7—Circuit used to measure ton and toff for 2N3119
operating as a saturated switch

40

CASE TEMPERATURE (T¢)=25° C GAIN-BANDWIDTH PRODUCT IN
FREQUENCY (f)=50 MHz MHz=fr _
P 100
€
|3 ~
° 320.
H 380
5 Ir

o 340)
[ - N
z AY 360
o \ 380
[*4
o
5 7 N frl-360
3 [— {1
< 340
8 — 320

10]

0 5 10 15 20 25 30 35 40 45 50
COLLECTOR-TO-EMITTER VOLTAGE {VCE)—V
SZCS-IZZQS

Fig. 4—Typical variation of fr with collector
current and collector-to-emitter volt-
age

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=28 V
FREQUENCY (f) = 50 MHz

rpy Ch'c PRODUCT— ps

CASE TEMPERATURE (T¢ }=25°
o T T

TF
e

1Tt
HH
H

7
: !

20 40 80

COLLECTOR CURRENT (Ig)—mA 92CS-12284

Fig. 6—Typical rpp- Cpo product vs. collector
current

RELAY OPENS—&

oN
90%

o
37
g
EH] 10% TIME

14 'o, le— —> 5 |y

“TURN-ON" “TURN-OFF *
TIME: e~ —» TIME

OUTPUT WAVE FORM

|
|
|
[ * !
wd Ig, :
o | ! TIME
ok T
3 | T I |
| B2 INPUT WAVE FORM
92CS-12285
10 ma ton = 40 nsec
—10 ma toff = 700 nsec
100 ma

Fig. 8—Waveforms for saturated switch circuit shown in Fig. 7



File No. 44 2N3119

N3 707 —
— OUTPUT VOLTAGE
IcI % Igl50 =t 20v
OHMS INPUT VOLTAGE
'/_5 v
c3 0 —
AO'?’Z m 60 ma
—— LOAD CURRENT

-Vge = Vee = +80V
(NOTE 1) 10 ma —|
92Cs-12279
—l g
NOTE 1: Vgg ADJUSTED FOR Ig = 10 ma WITH NO INPUT. PR s
NOTE 2: WITH C)y < 1 pf SHUNTED BY 100,000 OHMS;
t = 1 nsec.
Fig. 9—Pulse-amplifier test circuit Fig. 10-Wavef for puls plifier test circuit shown in Fig. 9

TERMINAL CONNECTIONS
Lead 1 - Emitter

Lead 2 - Base
Case, Lead 3 - Collector
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File No. 50

NG

Solid State
Division

RF Power Transistors

2N3229

RCA-2N3229 isa triple-diffusedplanar
transistor of the silicon n-p-n type.
This device is intended for applications

in AM, FM, and CW service at frequencies
up to 150 Mc.

The 2N3229 utilizes a new stud-mounted
package which is electrically isolated
from all the electrodes and is designed
to provide excellent performance at very
high frequencies.

RF SERVICE

Maximum Ratings, 4bsolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, Vepy. - 105 max. volts
COLLECTOR-TO-EMITTER VOLTAGE:
With base open, VCEp . . . . . . 60 max volts
With Vgg = -1.5 volts, Vcgy. . . 105 max volts
EMITTER-TO-BASE VOLTAGE, Vgpp. . - 4 max volts
COLLECTOR CURRENT, Ic. . . . . . . 2.5 max amperes
TRANSISTOR DISSIPATION, Pr:
At case temperatures
up to 25°°C. . . . ... L. 17.5 max watts
At case temperatures
above 25°°C. . . . . . .. Derate linearly 100 mw/°C
TEMPERATURE RANGE:
Storage. . . . . . ... .. -65 to 200 °c
Operating (Junction) . . . . . . -65 to 200 °c

LEAD TEMPERATURE
(During soldering):
At distances 3 1/32" from
ceramic wafer for

10 sec. max. . . . . . ... .. 230 max. °c

REGION OF SAFE OPERATION (WITHOUT SECOND
BREAKDOWN) IN CLASS-A SERVICE FOR TYPE 2N3229

70 AVOID SECOND BREAKDOWN THE BIAS POINT
R CLASS A OPERATION MUST iE' LOCATED IN REGION A

IlII
1.5)

1.0

NN
AR

N

0.5 A

COLLECTOR AMPERES (I¢)

2%

NANN

NEANAN

;0 /oy
XA p 4
49.9.0.9.9

3} 10 20 30 40 50 60
COLLECTOR-TO-EMITTER VOLTS (Vcg)
92C5-12038

Fig.1

For Large-Signal,

11[[[[
n’*L
G 2

High-Power,

VHF Applications in

Military and Industrial

Communications

Equipment JEDEC T0-60
e High Power Output, Unneutralized (P
15 w min. at 50 Mc
5 w min. at 150 Mc

out):

o High Voltage Ratings:
Vego = 105 volts max.
Veey = 105 volts max.
Vego = 60 volts max.

100 per cent tested to assure freedom
from second breakdown in class-A opera-
tion at maximum ratings

Low Thermal Resistance (6,_.)—

high thermal-conductivity ceramic insu-
lation between collector and mounting
stud

Isolated Stud Package:

all three electrodes electrically iso-
lated from case—for design flexibility

heavy copper mounting stud—for effec-
tive contact with heat sink

pin terminals arranged ona.200" pin-
circle diameter—fit commercially
available sockets

42
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File No. 50 2N3229
ELECTRICAL CHARACTERISTICS
Case Temperature = 25° C Unless Otherwise Specified
TEST CONDITIONS
DC DC DC
Characteristic Symbol Collector Base Current LIMITS Units
Volts | Volts | (Milliamperes)
Vep | VCE VBE Ig | Ip Ic | Min. | Max.
Collector-Cutoff Current Icso 30 0 - 0.1 pa
Collector-to-Base
Breakdown Voltage BVcpo 0 0.5 | 105 | - }volts
Collector-to-Emitter .
Breakdown Voltage (Sustaining) BVcgo(sus) 0 500 60 | - |volts
Collector-to-Emitter
Breakdown Volt.age BVCEV -1.5 0.1 105 - volts
Emitter-to-Base Breakdown Voltage BVERo 0.1 0 4 - | volts
Collector-to-Emitter v, 5001 2.5 - 1 volt
Saturation Voltage CE(sat) amp
Feedback Capacitance )
(Measured at 140 Kc) Ch’'c 30 0 - 20 pf
RF Power Output, Unneutralized Pout
(See Fig.2.):
Measured at 50 Mc 50 550 153f - | watts
150 Mc 50 250 Sb| - | watts
Gain-Bandwidth Product fr 28 250 | 200(typ.) Mc
Base-Spreading Resistance
(Meagured ag 400 Mc) Thb! 28 250 | 6.0(typ.) | ohms
Collector-to-Case Capacitance Ce - l 6 pf
* Pulsed. Pulse duration £ 5 psec; duty factor £ 1%.
2 For PIN = 2 watts
For PIN = 1 watt

CIRCUIT OF UNNEUTRALIZED AMPLIFIER USED TO MEASURE POWER OUTPUT OF TYPE 2N3229
For 50-Mc Operation

TYPE
2N3229

92Cs-1242%

NOTE I: GENERATOR IMPEDANCE = 50 OHMS. 0
NOTE 2: LOAD IMPEDANCE = 50 OHMS. R;.
Fig.2

spacing = 1 wire
dia. (slug-tuned)

: 8 turns No,18 wire,

3/8" 1D, closely—
wound (slug-tuned)

: 1,000 ohms

.9 ohms
non—inductive)

U U-40 pf C1,Cp:
: 7-100 pf C3.Cy:
: 1.5-20 pf Cs,Cy:
:0.005 pf Ly
: 5-1/2 turns No.18
wire, 1/4" 1D,
closely-wound
: Ferrite choke, L2:
Z = 750(%20%) ohms
1 6 turns No.18wire, L3:
3/8" 1D, wire Ly:

Ry:
Rp:

For 150-Mc Operation

U-40 pf
1.5-20 pf

0.005 uf

1-1/2 turns No.16
wire, 1/4" 1D,
wire spacing =

1 wire dia.
Ferrite choke,

Z = 750(£20%) ohms
2.4 ph

6 turns No. 16
wire, 3/8" 1D,
closely-wound

100 ohms

=0 (Emitter con—
nected to ground)
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2N3229 File No. 50

TYPICAL-OPERATION CHARACTERISTICS TYPICAL-OPERATION CHARACTERISTICS
FOR TYPE 2N3229 'FOR TYPE 2N3229

T - imas COLLECTOR-TO-EMITTER VOLTS (Vce):50
1 T Rk FEupenatuRt (Tovgsre ce'%0 tH sl CASE TEMPERATURE (Tg1e25°C -
i T 1 3

5 1

H 14 \\
[
2 H .;--z S \[\ 5
£
H . At R e Lm L TSN
I FE e < . ANy
: i 5 5 Q”oM} e SINNNY
5 1 = ) 3 2 e RUAN
£ 3 NS Ur,p” NN
S T
g + o a ()
3 A~ T 3 Y
a w
w H-H- H1 © 2
& P
d S35 56 6070 80 90 0 200
100 [
° O5F POWER INPUT (P} —WATTS 2 FREQUENCY—Mc
92CS—12424 92Cs -12427
Fig.3 Fig.4

TERMINAL DIAGRAM
BASE

EMITTER COLLECTOR



File No. 56

IR0

Solid State
Division

RF Power Transistors

2N3262

RCA-2N3262 is atriple-diffused planar trans-
istor of the silicon n-p-n type intended for high-
voltage, high-frequency pulse amplifiers and high-
voltage saturated switches in military and
industrial equipment. The high-current switching
capability of the 2N3262 makes it especially
suitable for memory-core driver applications.

The 2N3262 utilizes the JEDEC TO-39 package
which is identical to the JEDEC TO-5 package
except its leads have a minimum length of 0.5"

o High Voltage Ratings —

© Fast Rise Time at High Collector Currents—
20 nsec rise time (max.) at | ampere

For High-Voltage,
High-Speed

Switching and
Pulse-Amplifier Applications

JEDEC TO-39

o High Power Dissipation —

® Low Collector to Emitter Saturation Voltage at
High Collector Currents—
0.6 volts (max.) at | ampere

Maximum Ratings, 4bsolute-Maximum Values:

Collector-to-Base Voltage, Vcpg

Collector-to-Emitter Voltage
everse bias, VCEX
For Vgg = 1.5 volts . . .

With base open (sustaining
voltage), VcEo(sus)

. e .

Emitter-to-Base Voltage, VEBO

Collector Current, Ic . . . .
Transistor Dissipation, Pp:
At case temperatures

.« . 100 max. volts
.« o+« 100 max. volts
e e 80 max. volts
c e e 4 max. volts

1.5 max. amperes

up to 25°C . . . . . . . . . .. 8.75 max. watts
At case temperatures
above 250 C, . . . . . Derate linearly (50 mw/°C)
to 175° C
At free-air temperatures
up to 2 e e e e e e e e e 1 max. watt

At free-air temperatures

above 250 C . ., . . . Der

Temperature Range:
Storage . .
Operating (Junction). . . .

Lead Temperature:

1/16" + 1/32" from seating
surface for 10 sec. max..

e e e e o e e o

ate linearly (5.71 mw/°C)
to 175° C

e« « . =65t01200 oCc
. .« =65t0+200 °c
230 °c

5-66
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2N 3262 File No. 56

Electrical Characteristics, Case Temperature = 25° C Unless Otherwise Specified

TEST CONDITIONS LIMITS
0c DC oC
Characteristic Symbol | Collector |Emitter Current Units
Volts | Volts | (Millianperes) |Min-|Max.
Vea| Vee | Ves 'e_|isflc
Collector-Cutoff Current at Tpp = 25° C Icpp | 30 0 0.1 ra
Emitter-Cutoff Current IERO 3 0 100 na
Collector-to-Emitter Sustaining Voltage with
Exisrr;::‘sBase-to-Emitter Resistance (Rgg) VeER(sus) s000 | 90 rolte
Collector-to-Emitter Sustaining Voltage VceO(sus) 0[500* | 80 volts
Reverse Collector-to-Emitter Breakdown Voltage BVcEX 1.5 0.25 | 100 volts
Emitter-to-Base Breakdown Voltage BVERo 0.1 of 4 volts
Base-to-Emitter Saturation Voltage '| VBE(sat) 100 (1000 1.4 |volts
Collector-to-Emitter Saturation Voltage VcE(sat) 100 |1000 0.6 |volts
IDC Forward Current Transfer Ratio i hrg 4 500| 40
Input Capacitance (at 1 Mc) Cip 3 0 300 pf
Feedback Capacitance (at 1 Mc) Cbh'c 28 0 20 pf
Pulse-Amplifier Rise Time (See Figs. 13&14) tr V=80 25 20 | nsec
S Loy e Rioe Ting (See Figs. 8410) - ton 28 TpTe2 1000 40 | nsec
S romnge + Foll Time (See Figs. 8&10) tofs 28 Tni-160 750 | nsec
Forward Current Transfer Ratio (at 50 Mc) hfe 28 100 3

* Pulsed; pulse duration = 15 usec; duty factor = 0.15%,

TYPICAL TRANSFER CHARACTERISTICS TYPICAL OPERATION CHARACTERISTICS
COMMON—EMITTER CIRCUIT, BASE INPUT. COMMON~EMITTER CIRCUIT, BASE INPUT. | T 11
FREE-AIR TEMPERATURE (TFp)=25°C T T
TR T |||| D) Tc.,T
iy 7 HE : |||“Is\qc,€ /‘ QN

; 1 = 20 ALS
- : - B “\.‘-«— >
S ofH } = > o
@ ; 2t - 7
2 4 £ EE | — oL
w : s A 25° C
[ o™
= S o 120} ¢S aNy
3 s L—"Tiv,
a5 f b B P Sse A
z ., t R = L \C
o« T = G
g : o I
3 4
E i g o
g 2 Sh R : RN
[}/ 2esss: jasness o ol
° zo. 40 60 e‘o =100 120 0 TOR I)l‘)l?ERES (Ig) 000
COLLECTOR—TO—-EMITTER VOLTS (VCE) couLee LA e 925 -12450
Fig.1 92C5-12454 Fig.2
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No. 56

2N3262

TYPICAL TRANSFER CHARACTERISTICS

COMMON—EMITTER CIRCUIT, BASE INPUT.
FREE—AIR TEMPERATURE (Tpa)=25°C

(To)

COLLECTOR MILL!

600 I

200

Fig.3

4 6 8 10
COLLECTOR—TO—EMITTER VOLTS (Vcg)

92CS-12456

COMMON-EMITTER CIRCUIT, BASE INPUT.

FREE -AIR TEMPERATURE (Tra) = 25° C

COLLECTOR MILLIAMPERES (Ic)

a
o

»
<3
S

o
o

S
ASELMILTTAMA

<L J
ShH)
10¢ | A1l
.
[
9l 181
0.2 .4 [oX:]
BASE-TO-EMITTER VOLTS (VBg)
92C5-12449

Fig.5

TYPICAL SATURATED-SWITCHING CHARACTERISTICS AND TEST CIRCUIT

COMMON-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR MILLIAMPERES (I¢)1000,0R 500
FREE—AIR TEMPERATURE (Tgp)=25°C
TTTT T
T

~ 50 ——RISE TIME (t,)
= DELAY TIME (td)
w i —
=
= 40|
wo [\
2z
4

o
% w30
=2
& 220 N OkLECTOR] |
€] = =
- =
Z 10 -
@
° } } NN 00

1T T T
0 50 100 150 00
TURN-ON BASE MILLIAMPERES (Ig)
92Cs-12458

Fig.7

TYPICAL OPERATION CHARACTERISTICS

COLLECTOR—TO—EMITTER VOLTS (Vgg)*28
CASE TEMPERATURE (Tc)=25°C
FREQUENCY =50 Mc

;

»n

GAIN BANDWIDTH
PRODUCT (fTH—Me
8
o

g

I3

Fig.4

100 50 200 2
COLLECTOR MILLIAMPERES (I¢)

0 00

92CS~12457

FREQUENCY = ! Mc

CASE TEMPERATURE (Tc)=25°C

FN
o

TTIT

1T

o
o

OUTPUT CAPACITANGE
(Cob) —PICOFARADS

3

Fig.6

1015 20 25 _ 30
COLLECTOR—TO—BASE VOLTS (vcg)

35

92CS~12453

CIRCUIT USED TO MEASURE t, AND t ¢ FOR
OPERATION AS A SATURATED SWITCH

Ve 28V

INPUT FROM

~Ves

INPUT PULSE:

92c5-12463

tr < 3 nsec REP. RATE = 120 CPS
tf <10 nsec PULSE WIDTH = 300 usec
Fig. 8
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TYPICAL SATURATED-SWITCHING CHARACTERISTICS AND TEST CIRCUIT

WAVE FORMS FOR SATURATED SWITCH CIRCUIT

ON

COMMON-| EMIYTER CIRCUIT BASE INPUY

90%

COLLECTO MILLL ( 0
FRE TEMP ERA E C) 9

,__

<)
[sJunni

COLLECTOR
CURRENT

| R TIME
'

*
v

ECONDS
@
Q

td I e e
TURN-ON "“TURN-OFF "
e~ —» TIME

@

AR

!

| OUTPUT WAVE FORM
| |
| |

|
|
= 1
a + |
= m‘% Ig, :
20 B | ! TIME
3 g juunn £ | T 1
i °l | Isp ! weur wave Form
° TORN-OFF BASE’%’!LLIAMPERES‘“:’[BI = Ig, 200 - T-
92C5-12460
92Cs-124%9 lgy = 100 ma |t,, = 40 nsec
Fig.9 Ig, =-100 ma |tofs = 750 nsec
Ig =1 amp
Fig.10
COMMON—EMITTER CIRCUIT, BASE INPUT. t COMMON-EMITTER CIRCUIT, BASE INPUT.
T i : FREE-AR TEWPERATURE (Tra)~ 25°C -
z HiE=ER T !
Eo [ X e P e e
f.;:g o8 S i : T I
28 E i Hor b et S R
g E e e
B osft : £ [ a2 = o SO 4
552 T 2 K t
= w T + T
£y 3 H £
&2 ¥ :
iy
5202 2 :
3 Y t
g H :
i o7 i 1 ST L
200 400 600 800 1000
COLLECTOR MILLIAMPERES (Ic COLLECTOR MILLIAMPERES (I¢)
Fig.11 o2cs—l2a6l Fig.12 92¢5-12451
PULSE-AMPLIFIER TEST CIRCUIT WAVE FORM FOR PULSE-AMPLIFIER TEST CIRCUIT
OUTPUT TO 70V
0SCILLOSCOPE
O
INPUT PULSE
4, SEC
ty<2n SEC.
Sud
100
OHMS o
¢ 92Cs-12462
) 002 Fig.14
t
-Vee Ve = +80V TERMINAL DIAGRAM
(NOTE 1)
92CS-12464 B
NOTE |: VEE ADJUSTED FOR Ig = 35 ma WITH NO INPUT.
. LEAD 1 - EMITTER
Fig.13
LEAD 2~ BASE
LEAD 3 - COLLECTOR,
£ C, CASE CASE
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File No. 386

NG/

Solid State
Division

RF Power Transistors
2N3375 2N3553 2N3632
40665 40666

RCA 2N3632, 2N3553, 2N3375, 40665 and 40666 are
epitaxial silicon n-p-ntransistors of the ‘‘overlay’’ emitter
electrode construction. They are intended for use in
class A, B, and C amplifiers, frequency multipliers and
oscillators, The 2N3375, 2N3553, and 40666 are es-
pecially intended for VHF-UHF applications while the
2N3632 and 40665 are designed for use in VHF circuits.

All the pins of the 2N3632 and 2N3375 are electri-
cally isolated from the case. In the 40665 and 40666
(variants of types 2N3632 and 2N3375, respectively),
the emitter is connected internally to the case.

Maximum Ratings, Absolute-Maximum Values: -

2N3553 2N3375 2N3632
40666 40665

COLLECTOR-TO-BASE

VOLTAGE........ Vcgo 65 65 65 V
COLLECTOR-TO-EMITTER

VOLTAGE:

With base open . .. .. Vceo 40 40 40 Vv

With Vgg = 1.5V .. Vegy 65 65 65 V
EMITTER-TO-BASE

VOLTAGE........ VEBO 4 4 4 Vv
COLLECTOR CURRENT:

Peak ................... 1.0 1.5 3.0

Continuous. .. ... .. Ic 0.33 0.5 1.0
TRANSISTOR

DISSIPATION .... Pp

At case temperatures

upto25°C............ 7.0 11.6 23 W
At case temperature above 25° C. Derate linearly to 0 watts
at 200° C

TEMPERATURE RANGE:
Storage & Operating
(Qunction) .............
LEAD TEMPERATURE
(During soldering):
At distances=1/32 in. (.793 mm) from
insulating wafer (TO-60

-65 to 200 oc

SILICON N-P-N OVERLAY
TRANSISTORS

For _ 1
VHE-UHF ‘“flﬁ N
Applications P

H-1381 ' H1307
2N3553

2N3375

JEDEC T0-39 JEDEC T0-60

© High Power Output, Class-C Amplifier:

TYPE | 400 MHz[ 260 MHz 175 MHz 100 MHz
2N3632
40665 10W Typ. | 13.5W Min.
2N3553 2.5 W Typ. 2.5 W Min.
2N3375 . .
40666 3 W Min. 7.5 W Min,

o High Power Output, Oscillator:
2.5W (Typ.) at 500 MHz, (2N3375)
1.5W (Typ.) at 500 MHz, (2N3553)

o High Voltage Ratings
© Internally Grounded Emitter Types (40665 and 40666)

package) or from seating available.

plane (TO-39 package)

for 10 smax ...... 230 oc
TERMINAL DIAGRAMS For Types For Types
For Type 2N3553 2N3632 & 2N3375 40665 & 40666

(Bottom View) (Top View) (Top View)
PIN 1-EMITTER PIN 1 - EMITTER, CASE
LEAD 1- EMITTER PIN 2 - BASE PIN 2 - BASE

LEAD 2 - BASE
LEAD 3 - COLLECTOR, CASE

PIN 3 - COLLECTOR
STUD - NO CONNECTION

PIN 3 - COLLECTOR
STUD - EMITTER

11-73
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2N3375, 2N3553, 2N3632, 40665, 40666 File No. 386
ELECTRICAL CHARACTERISTICS: At Case Temperature (Te)= 25°C
TEST CONDITIONS LIMITS
DC DC DC 40665 40666
Characteristic Symbol Collector| Base Current 2N3632 | 2N3553 | 2N3375 [Units
Volts | Volts (Milliamperes)
Veg|Veel v | | l Min. Max. [Min. | Max.|Min. |Max.
CB|VCE| VBE | 'E 8 c
Collector-Cutoff Current Iceo 30 0 10.25 0.1 0.1 {mA
Collector-to-Base
Breakdown Voltage V(BR)CBO 0 0.1 . . R . 65
0 0.3 - - |65 - - - v
0 0.5 65 - - -
Collector-to-Emitter V(BR)CEO 0 [0to2002 [40P | - fab 40b) v
Breakdown Voltage V(BRICEV -15 0 t0 2007 [65P 5P 6sb . v
Emitter-to-Base \ 0.1 0 - 4 4 \2
Breakdown Voltage (BR)EBO 0.25 0 4 - -
Collector-to-Emitter Vcglsat) 100 | 500 1 - LI V)
Saturation Voltage 50 250 - - 1 -
Collector-to-Base Capacitance C A -
Measured at 1 MHz obo 30 0 20 10 10 |pF
RF Power Output
Amplifier, Unneutralized
At 100 MHz (See Fig. 24) 28 - - - - |7.5¢
175 MHz (See Fig.22 | p 28 1354 . |2.59 .
&27) OE w
260 MHz (See Fig.21, 28 10f (typ.
3, & 28)
400 MHz (See Fig. 25) 28 - 3d
Gain-Bandwidth Product fr 28 100 - - 1500 (typ.) | - - |MHz
28 150 400 (typ.) | . 500 (typ.)
Base-Spreading Resistance
Measured at 100 MHz 28 100 - - [12.0(typ.)
200 MHz Tbb' 28 250 6.5 (typ.) | - - - - |ohms
400 MHz 28 250 - . 10.0 (typ.)
3Pulsed through an inductor (25 mH); duty factor = 50%. € For Pyg = 3.5 W; minimum efficiency = 70%.
bMeasured at a current where the breakdown voltage is f For Pig = 3.0 W; typical efficiency = 60%.
& minimunn. gFor Pjg = 1/4 W; minimum efficiency = 50%.
CSFor P|g = 1.0 W; minimum efficiency = 65%.
dFor Py = 1.0 W; minimum efficiency = 40%.
COLLECTOR SUPPLY VOLTS (Vo) =28 COLLECTOR SUPPLY VOLTS (Vcc) =28
CASE TEMPERATURE (Tg) = 25° C CASE TEMPERATURE (T¢)= 25° C
30 10]
— o —
R —
~, i P—_ [
— - —~ =T %
P N S g e 25 w IS el s e - 2|
= ] : 30 [ NPy = 1.5
E 10} — N\\ 4 WArTs}) [ ?
M )<
H £ ing 2.0 5 505 ~—lo}
507 L vy > : 7 T
2 ’Sth ,\ g ﬁ\\
5 Ie)s o -0 = ™~
o 5 32
£ s
1 [
50 60 80 100 200 300 100 300 400
FREQUENCY (f) — MHz FREQUENCY {1} —MHz 92¢s-12571R1

Fig.1 - Power output vs frequency for 2N3632 & 40665

50

92CS-12829R1

Fig.2 - Power output vs frequency for 2N3375 & 40666



File No. 386 2N3375, 2N3553, 2N3632, 40665, 40666

COLLECTOR SUPPLY VOLTS (Vgg) =28 COLLECTOR SUPPLY VOLTS (V) 28
10["CASE TEMPERATURE (Tg)=25° € 7ooM ATURE (Tg) - 25° €
E
~ = 600
U I
° £ —
= = 500
o o
=y 2
E . 2 /
E3 o
. & 400
2 z
a
£, AN I g
3 REF NPUT WATT: z
w (Pg) =05 2 100l
« N ]
NN ]
2 N 375 [N z
025 N ©
.1
Q 010 200
50 75 100 150 200 250 300 350 400 o 50 00 50 300 350 Joo
FREQUENCY (f)—MHz
(o] al M1 A
02cs-22858 COLLECTOR MILLIAMPERES tTc)
Fig.3 - Power output vs frequency for type 2N3553 Fig.4 - Gain-bandwidth product vs collector current for

types 2N3632 & 40665

COLLECTOR SUPPLY VOLTS (Vo) = 28

B cc
COLLECTOR SUPPLY VO_LTS Vet =28 CASE TEMPERATURE(T¢) =25°C
CASE TEMPERATURE (T¢)=25° C 0]

)
o

©
o

3
°

@
o

~
53
S

a
o

»
o
<3

o
Q

o
Q

GAIN-BANDWIDTH PRODUCT (f.)—MHz
IS @
8 8

GAIN-BANDWIDTH PROOUCT (fy)—MHz

200 300
- P oo o o 20 40 60 80 100 200 300
0 2%0 300 COLLECTOR MILLIAMPERES (I¢)
COLLECTOR MILLIAMPERES (1¢) 92CS-12563R1 92s5-4112
Fig.5 - Gain-bandwidth product vs collector current for  Fig.6 - Gain-bandwidth product vs collector current
types 2N3375 & 40666 for 2N3553
COLLECTOR SUPPLY VOLTS (Vi) =28 COLLECTOR SUPPLY VOLTS (V) =28
CASE TEMPERATURE (Tc)= 25° C CASE TEMPERATURE (T¢) = 25°C
)
8 / w g
S . g, ~- .
g \Q ag N~ 100 570l
NN % il N —— s
- 0 . ™ 2
SEENNE — = |8 S —
Z e 10 | L w2
£ S
58 P\__/ ° us _'7".10/
s 29 @ cTOR- 50
@ = B 5\
% z N~ ot RE
a
2 ° N N oo S w
] ™N COLLECTOR .22 o
MILLIAMPERE S(EQ «
6 —T 8
40 100 B 3 500 40 100 - " 500
FREQUENCY (f)— MHz 92CS-12843R1 FREQUENCY ()= MHz 92CS-12573R1
Fig.7 - Series input resistance vs frequency for Fig.8 - Series input resistance vs frequency for
type 2N3632 type 2N3375
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2N3375, 2N3553, 2N3632, 40665, 40666 File No. 386
COLLECTOR SUPPLY VOLTS (V, c) =28 COLLECTOR SUPPLY VOLTS ‘Vcc) =28
CASE TEMPERATURE (Tg)=25° 8 CASE TEMPERATURE (Tc)=25°C
16]
¢ g o
a <
S . T~ .‘—O:L 8 4 /
: ; s S
s COLLECTOR MILLIAMPERES (1c)2 ¢ & /
o T &
o X ”
27 R S
e 63 s U0
o= ¥ 2% °
L N A o
Ee <E 2 WP O
g n o N\
>
2 P & co LEE !
z
3 e i
g ——
H —
0 =4
40 100 500 40 100 500
FREQUENCY (f)— MHz FREQUENCY (f)— MHz
92CS-12732R1 92CS-1284IRI

Fig.9 - Series input resistance vs frequency for 2N3553

Fig.10 - Series input reactance vs frequency for 2N3632

COLLECTOR SUPPLY VOLTS (Vi) =28 COLLECTOR SUPPLY VOLTS (Vo) =28
CASE TEMPERATURE (T() = 25°C CASE TEMPERATURE (T)=25° C
15 W
Y i2s / g 4
§ " V4 z
2 A A g g o
w0 ¢ S
H o / ) ~
2 & 2 &S o ||
B 75 . Y. A 5%
2% N / 23
gc', < 7/ Z] Q@ /
5. 5 RES P we 4 N
O~ e c K\
W% ps Y
EL , W 4 EE o
<€ 2 COLLECTOR o S H oR
SH :_-——\—:% a ?,%
& 0| — 02 E ) o >‘
< -
F Y s o i 5 50 z 1]
S I = g A
-5 -4
40 100 500 40 100 500
FREQUENCY (1)~ MHz 92cs-12572R FREQUENCY (1)~ MHz
92CS-12733R)

Fig.11 - Series input reactance vs frequency for 2N3375

Fig.12 - Series input reactance vs frequency for 2N3553

COLLECTOR SUPPLY VOLTS (V¢ ¢) =28
CASE TEMPERATURE (Tg) = 25° C
40 \ |
C
30 \OQQ‘
won N
oo O
L N N y
Eq Liay,
Sl N P,
a9 Re.
&% 20 S
da €)=50
]
2 g, —250
ER
o= 10
o
a0 100 500
FREQUENCY (f)— MHz o2Cs-12632R1

Fig.13 - Parallel output capacitance vs frequency

for 2N3632
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COLLECTOR SUPPLY VOLTS ‘Vcc’ =28
CASE TEMPERATURE (Tc)=25°
25]
20|
w
23 o, "
2% 15 £o
ok N
&8 Mg, Lia
g
8% MPERES(IC)=50
52 10 —_—
g2 250
3e
o=
5
o]
40 100 500
FREQUENCY (f)— MHz sacs-zsTeRI

Fig.14 - Parallel output capacitance vs frequency

for 2N3375



File No. 386

°_ 2N3375, 2N3553, 2N3632, 40665, 40666

COLLECTOR SUPPLY VOLTS \Vcc) =28
CASE TEMPERATURE (Tg)=25° C

3

N
O

\\co(

e,

S

N R
M
N
MPE
Re,

OUTPUT CAPACITANCE
(Cobo) —PICOFARADS

40

100
FREQUENCY (f)— MHz

500

92CS~12737RI

Fig.15 - Parallel output capacitance vs frequency

COLLECTOR SUPPLY VOLTS (V) =28
CASE TEMPERATURE (T¢) = 25° C

g oo
53 &
2 \(\
& | 200 Sx
5%
oy \ P
w 4,
o3
oy
g N
aw N
22 100 P
wd
Tw

o

z

=
(0]
40 100 500

FREQUENCY (f)— MHz
92C5-12840R2

Fig.16 - Parallel output resistance vs frequency

for 2N3632

for 2N3553
COLLECTOR SUPPLY VOLTS (Vo128
[CASE TEMPERATURE (Tc)=25° C

500] , T
C‘o(<
g 4 PL‘;.
B L
X X

3 300 % 8 N\/,
P QWD
o> &
e 50 '94‘&
3 200" [
S5 200 &)

2 s
iz o
g

§ o
Lo

a0 100 2 " 500

FREQUENCY (f)— MHz

92Cs-12574R1

Fig.17 - Parallel output resistance vs frequency

for 2N3375

FREQUENCY (f ) = IMHz
CASE TEMPERATURE (Tg)= 25°C

30]

Priumn

n

COLLECTOR-TO-BASE CAPACITANCE (Copo)
—PICOFARADS

20 30 40 50 60
COLLECTOR-TO-BASE VOLTS (Vcg)

92LS-1474R|

Fig.19. Collector-to-base capacitance vs collector-to-
base voltage for types 2N3632 & 40665

COLLECTOR SUPPLY VOLTS (Vccl =28
CASE TEMPERATURE (Tg)=25° C

500]

\

Py
o

4]
o

3
4
&

<]

REAL PART OF QUTPUT
IMPEDANCE 1/Re (Y22)— OHMS

[1

30 100 500
FREQUENCY (f)— MHz seLs-tarsm
Fig.18 - Parallel output resistance vs frequency

for 2N3553

FREQUENCY(f) = I MHz
CASE TEMPERATURE (T¢)=25° C

15

S

—PICOFARADS

n

COLLECTOR-TO-BASE CAPACITANCE (Cobo!

o ) 0

26 30 40 50 60 7

COLLECTOR-TO-BASE VOLTS (Vcg)
92CS-12738R1

Fig.20 - Collector-to-base capacitance vs collector-to-

base voltage for 2N3553
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2N3375, 2N3553, 2N3632, 40665, 40666 _

File No. 386

+vece28

92CS-12825R1

% Emitter in type 40665 is connected internally to case.

Cyq: 3-35 pF L3: Ferrite choke, Z = 450 ohms
Cy, Cy: 8-60 pF L4: RF choke, 0.47 pH
Cg3, Cg: 0.005 uF, Lg: 3-1/2 turns No. 16 wire,
disc ceramic 1/4 in. 1D, 7/16 in. long
Cy: 1000 pF Lg: 1 turn No. 16 wire,
Cg: 1.5-20 pF 1/4 in. ID, 3/8 in. long

Lq: 3 turns No. 18 wire,
1/4 in. ID, 1/4 in. long

Lp: 3/16 in. wide copper
strip, 3/8 in. long

R4: 50 ohms

Fig.21 - 260 MHz amplifier test circuit for measurement
of power output for 2N3632 & 40665

Pin
2G50 OHMS

92CS-12568R1

%* Emitter in type 40666 is connected internally to case.

Cg and R;: are not used for 40666 test
Cq:2.25 pF
Cy, C3, C4: 4-40 pF
05: 50 pF, disc ceramic
CG: 1500 pF
Cy: 0.005 uF, disc ceramic
Lq: 1 turn No. 16 wire, 1/4 in. |D, 1/8 in. long
Lg: Ferrite choke, Z = 450 (+20%) ohms
L3: 0.47-uH choke
L4: 2 turns No. 16 wire, 3/8 in. ID, 7/16 in. long
R4: 1.35 ohms, non-inductive

Fig.23 - 260 MHz amplifier test circuit for measurement
of power output for 2N3375 & 40666

54

C3

Pour
2y *50 OHMS

92LS-14T2RI

+* Emitter in type 40665 is connected internally to case.

C4, Cy, Cg, C4: 7-100 pF
Cg: 1000 pF
CG: 0.01 uF, disc ceramic
Lq: 1.5 turns No. 16 wire, 3/16 in. ID, 5/16 in. long
Lp: Ferrite choke, Z = 450 ohms
L3: 1 turn No. 16 wire, 1/4 in. 1D, 3/8 in. long
L4: 2 turns No. 16 wire, 1/4 in. ID, 1/4 in. long

Fig.22 - 175 MHz amplifier test circuit for measurement

of power output for 2N3632 & 40665

TYPE
P 2N3375 ,

ZG =50 OHMS

G u

Pout
2| =50 OHMS

92LS-1473RI

#* Emitter in type 40666 is connected internally to case.

C4, Cp, C3, C4: 7-100 pF
Cg: 0.005 uF, disc ceramic
Cg: 1000 pF
C5: 0.01 pF, disc ceramic
Lq: 2 turns No. 16 wire, 3/8 in. 1D, 3/4 in. long
L2, L3: 1.5 uH choke
Lg: 7 turns No. 16 wire, 3/8 in. ID, 1 in. long
R4: 1000 ohms

Fig.24 - 100 MHz amplifier test circuit for measurement
of power output for 2N3375 & 40666



File No. 386 2N3375, 2N3553, 2N3632, 40665, 40666

+Vcce28 V
O

O
~Vgg=0-20 V 92CS-12741R2

92CS-12566R2

% Emitter in type 40666 is connected internally to case. # Collector in type 2N3553 is internally connected to the case.

Fig.25 - 400 MHz amplifier test circuit for measurement  Fig.26 - 500 MHz oscillator circuit for measurement of
of power output for 2N3375 & 40666 power output for 2N3553 & 2N3375

TYPE
2N3553

Pin Pout
ZG*50 OHMS 250 OHMS

92C5-12740R2

+Vee
For 50-MHz Operation: C1. C4: 1520 pF
Cy, Cy: 24-200 pF Ly: 5 turns No. 16 wire, Ca. c3f 3-35 pF
Cy: 32-250 pF 1/4 in. ID, 1/2 in. long Cg: 1,000 pF
Cy: 7-100 pF Ly: Ferrite choke, Z = 450 ohms Ce: g;ggie"’:r;ﬁc
Cs: ;900 PR, L3: 7-4H choke . i Ly: 4 turns No. 16 wire,
isc ceramic Ly: 6 turns No. 20 wire on 3/8 in. 3/8 in. ID, 3/8 in. long
Cg: 2000 pF coil form {slug-tuned), Ly: 3/16 in. wide copper
C7: 0.01 pF, . 1-1/8 in. long strip, 7/16 in. long
disc ceramic R4: 1.35 ohms, non-inductive La: Ferrite choke,
For 175 MHz Operation: 2 = 450 ohms
Cq: 2:25 pF Lq: 1-1/2 turns No. 16 wire, Lg: 1/2 turn 3/16 in. wide
Cy: 4-40 pF 5/16 in. 1D, 1/2 in. long copper strip, 1/4 in. ID
C3: 1.5:20 pF Ly: Ferrite choke, Z = 750 ohms Lg: 2 turns 3/16 in. wide
C4: 1.5-20 pF Lg: 4 turns No. 16 wire, copper strip, 1/4 in. 1D,
Cg: 100 pF, 5/16 in. 1D, 1 in. long 1/2 in. long
disc ceramic L4: 7 turns No. 16 wire,
Cg: 2000 pF 5/16 in. ID, 1-1/8 in. long
Cy: 0.01 pyF, R4: 1.35 ohms, non-inductive
disc ceramic Fig.28 - 260 MHz amplifier circuit for measurement of power

output for 2N3553

Fig.27 - Amplifier circuit for measurement of power out-
put for 2N3553 at 50 and 175 MHz

(25-30w) (0.1 W) ow)

92CS-12826R1

Fig.29 - Typical 175 MHz amplifier chain for Pgg of
25 to 30 watts

92C5-12827RI

Fig.30 - Typical 260 MHz amplifier chain for Pgg of

10 watts



File No. 77

m@m RF Power Transistors

g?lgdi State
vision 2N3478

SILICON N-P-N EPITAXIAL
PLANAR TRANSISTOR

For VHF/UHF Applications
in Industrial and Commercial Equipment

Features: ® high unnevtralized power gain
® high gain-bandwidth product — Gpe = 11.5dB min. at 200MHz

1T = 900MHz typ. ® hermetically sealed four-lead package
o low noise figure o all active elements insulated from case

NF = .
F idsBdéy:m:' :Zoz'oAg":Hz o low collector-to-base feedback

JEDEC TO-72 . H-1299 2.5dB typ. at 60 MHz capacitonce, C.p, 0.7 pF max.

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 if 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,

2

MAXIMUM TRANSISTOR DISSIPATION
(P7)— MILLIWATTS

or both.
<100 -50 o 50 100 150 200
A TEMPERATURE (Tg) —°C
Maximum Ratings, Absolute-Maximum Values: MBIENT T 92CS-12754R1
Fig.1 - Rating chart for type 2N3478
Collector-to-Base Voltage, VecBO. + « + - + 30 max. v ] g 9 tre
Collector-to-Emitter Voltage, Vogg .. ... 15 max. v ) W%ﬁ'gﬁgg? %F%JJ}'.EBASE INPUT ;
Emitter-to-Base Voltage, Vggp......... 2 max. v FREOUE"CY ShpEn M.m‘ (Tp) =25°C
Collector Current, I, .. ... ... « ... limited by dissipation é §§anssssitadaasssssss
Transistor Dissipation, PT: i : HHH
. 53 MIT IER
at ambient up to 25°C ... .... 200 max. mW i 5
IS
temperatures § above 25°C. .. See Fig. 1 :‘a‘gé
<L
Temperature Range: FOS
Storage and Operating (Junction) -65 to 200 °oc §§§
o 6
Lead Temperature (During Soldering): g%g
At distances not closer than §é" )
1/32" to seating surface for 2
10 seconds max.. ... . e 265 max. °c @
4 6 8 [
COLLECTOR MILLIAMPERES (I c)

92CS-12756R2
Fig. 2- Typical small-signal beta characteristics
for type 2N3478

974
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File No. 77 2N3478
ELECTRICAL CHARACTERISTICS, At an Ambient Temperature (T4)of 25°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
Vee Vce e Ic
MHz v v mA mA Min. | Typ. | Max.
Collector-Cutoff Current IcBo 1 0 - - | 0.02| wnA
Collector-to-Base BVepo 0 0.001 30 - - V'
Breakdown Voltage
Collector-to-Emitter BVcEo 0.001 15 - - v
Breakdown Voliage
Emitter-to-Base BVEgRo -0.001 0 2 - - v
Breakdown Voltage
Static Forward-Current hpg 8 2 25 - 150
Transfer Ratio
Magnitude of Small-Signal
Forward-Current hfea 100 8 2 750 9 16
Transfer Ratio
Collector-to-Base Ceb? 1 10 0 - - 1 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 Gpea, © 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) NFe@ 200 8 2 - 4.5 dB
NFo. d 60 8 1 - (25| - | dB
9 Fourth lead (case) grounded. ©Source Resistance, Ry = 50 ohms.
chb is a three terminal measurement of the collector-to-base capacitance dSource Resistance, Rg = 4000ohms.
with the emitter and case connected to the guard terminal.
Cp, C4 = 510pF
Cy, C7 = 2300pF
e Cy, Cg = 2-25pF
Cg = 10pF
R} = 20000hms
( TOUYPUT - 9N3478
Ll = % Turn #14 Formvar®center
tapped

Fig.

92CS-12753

Lengthl,ll = 2inches

Lg = % Tum #14 Formvar®
Lenglhz,fQ = 1% inches
L3 = 1 uHRF choke

Source (Generator) Resistance
Rg = 500hms

Load Resistance Ry, = 50 ohms

® Trademark, Shawindian Products Corporation.

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

Solid State
Division

RF Power Transistors

2N3733

Features:

Vg =

RCA-2N3733 is an epitaxial silicon n-p-n planar transistor
intended for class A, B, and C amplifier, frequency-
multiplier, or oscillator operation. The 2N3733 was de-
veloped for vhf/uhf applications.

The transistor employs the overlay concept in emitter-
electrode design - an emitter electrode consisting of many
microscopic areas connected by a diffused-grid structure and
an overlay of metal applied on the silicon wafer by means of

MAXIMUM RATINGS, Absolute-Maximum Values:

10-W, 400-Mc Silicon N-P-N
Overlay Transistor

For Large-Signal, High-Power
VHF/UHF Applications

= High power output, unneutralized Class C amplifier:

at 400 Mc 10 W min.
;:j at 260 Mc 14.5 W typ.
= ® High voltage ratings:
Vcgo = 65 V max.
JEDEC TO-60 o Veey - 65V max.

VcEQ = 40 V max.

@ 100 per cent tested to assure freedom from second
breakdown for operation in Class A applications

® Low thermal resistance

a photo-etching technique. This arrangement provides the
very high emitter-periphery-to-emitter-area ratio required for
high efficiency at high frequencies.

*COLLECTOR-TO-BASEVOLTAGE . .......c.0iiiinonneennen VcBo 65 \
COLLECTOR-TO-EMITTER VOLTAGE:
With base-emitter junction reverse-biased (VRg=-1.5V) .......... VCEV 65 \
*With base OPEN . . ... i\ttt Vceo 40 v
"EMITTER-TO-BASE VOLTAGE . ... .. ................. VEBO 4 v
*COLLECTOR CURRENT:
Continuous | | ... ... Ilc 1 A
PEAK . it e e e e 3 A
*CONTINUOQUS BASE CURRENT . ....... ..o, I 1 A
*TRANSISTOR DISSIPATION: PT
At case temperatures Upt025°C . .. . ... ...t 23 w
At case temperatures above 26°C . . .. ... e Derate linearly to O watts at
200°C
*TEMPERATURE RANGE: °
Storage and operating (JUNCHON) . . . . .+« e uerenenenennnn. -85 t0 200 ¢
*LEAD TEMPERATURE (During soldering):
At distances = 1/32 in. (0.8 mm) from insulating wafer for 10 s max.. . 230 °c

*In accordance with JEDEC registration data
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2N3733 File No. 72
ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified
" TEST CONDITIONS
VOLTAGE CURRENT
CHARACTERISTIC SYmBOL Vdc mA dc LIMITS UNITS
Ves VcE VBE g |lg Ic MIN.|MAX.
* | Collector Cutoff Current:
With base open Iceo 30 0 - 1025
With base-emitter junc-
tion reverse-biased Icev 65 15 - 5 mA
At Tc=200°C 30 -1.5 - 10
With emitter open Iceo 65 - 0.5
* |Emitter Cutoff Current IEBO -4 - J0.25 mA
Collector-to-Base .
Breakdown Voltage V(BR)CBO 0 05 65 |- v
Collector-to-Emitter
Breakdown Voltage:
With base-emitter junc- v 15 0to 2000 | 65**] - v
tion reverse-biased (BRICEV
Emitter-to-Base
Breakdown Voltage V(BRIEBO 025 0 40 v
* | Collector-to-Emitter
Sustaining Voltage: Vceolsus) 0 200 40 |-
With base open v
With external base-to-
emitter resistance VCER(sus) 200 40 -
(Rgg) = 1002
* |DC Forward Current h 5 1 5 |-
Transfer Ratio FE 5 025 {10 [150
* | Collector-to-Emitter
Saturation Voltage Vegtsat) 200 1000 : !
* | Base-Emitter Voltage Vge 5 1000 - 1.5
Magnitude of Common-
Emitter, Small-Signal, 28 250 25" |-
Short-Circuit Forward Ihgel
Current Transfer Ratio 28 250 4.0 (typ.)
(f =100 Mc)
* | Collector-to-Base Capacitance
(f=0.110 1 Mc) Cob 28 250 25 pF
* | Available Amplifier Signal
Input P
Pa = 10W, 2 = Fi St
0 = ,2G =50 Q,
f= 400 Mc
* |Collector Circuit Efficiency
Po=10W,ZG=509, nc 45 |- %
f =400 Mc
Base-Spreading Resistance
Measured at 200 Mc "bb 28 250 65 (typ.) Q
Collector-to-Case Capacitance | Cg - 6 pF
Thermal Resistance 5 °
(Junction-to-Case) Rosc - ’ cw
®Pulsed through an inductor (25 mH); duty factor = 50%
“Maasured at a current where the voltage is a
*in with JEDEC data




File No. 72 2N3733
COLLECTOR-TO-EMITTER vous (VCE) 28 COLLECTOR SUPPLY VOLTS (Vc¢) = 28
| CASE_TEMPERATURE (Tc)=2 CASE TEMPERATURE (T¢) = 25° C
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Fig. 2—Gain-bandwidth prod vs. /e
Fig. 1—Power output vs. frequency. current.
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Fig. 3—Series input resistance vs. frequency. Fig. 4—S input vs. fr
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Fig. 5—Output capacitance vs. frequency.

92C$-12840R2

Fig. 6—0utput resistance vs. frequency.

61



2N3733

62

File No. 72

FREQUENCY = | Mc .

CASE TEMPERATURE (Tc) = 25° C

HH

T

T

11T
83
g NEEN

2 31

E " STUB
g3 TUNER
Ez 20| Zg*50
Pt OHMS le

1= ° -
<0 TC
& e : '
g =
g o +
5 -
g €),C2=7.8-1TpF Ry=0.56 ohm 920s-232
Pl

5]
0 [ 15 20 25 30 35 40
COLLECTOR-TO-BASE VOLTS (vcg)
92Cs-12831
Fig. 7—Variation of to-base capaci- Fig. 8—RF amplifier circuit for power output test at 400 Mc.

tance.

Pout
Ls C7, €8 (ZL =50 OHMS)

+Vec=28V 92c5-13139
Cq: 3-35 pF L3: Ferrite choke, Z = 450 ohms
C,.C4.Cg: 8-60 pF L4: RF choke, 0.47 uH
C3,Cg: 0.005 uF, Lg: 3-1/2 turns No. 16 wire,
disc ceramic 1/4in. (6.35 mm) ID,
Cg: 1,000 pF 7/16in. (11.11 mm) long
Cg: 1.5-20 pF Lg: 1 turn No. 16 wire,

1/4in. (6.35 mm) ID,

Lq: 3 turns No. 18 wire, 3/8 in. (9.52 mm) long

1/4 in. (6.35 mm) ID,

1/4in. (6.35 mm) long  11° 50 ohms
Ly: 3/16in. (4.76 mm) wide Ry: 0.56 ohm

copper strip,

3/8 in. (9.52 mm) long

Fig. 9—RF amplifier circuit for power output test at 260 Mc.

TERMINAL CONNECTIONS
Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3— Collector
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NG/

Solid State
Division

RF Power Transistors

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, Vcpg . - 30 max.  V
COLLECTOR-TO-EMITTER
VOLTAGE, VCEQ =+« + v v v oiv v e veevns 15 max. v
EMITTER-TO-BASE VOLTAGE VEBO: - - - - 2.5 max. v
COLLECTOR CURRENT, Ic ... ........ 40 max. mA
TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:
At case uwpto25°C. . ......... 300 max. mW
temperatures**{above 25°C ... ... Derate at 1.72 mW/°C
For operation at ambient temperatures:
At ambient wpto25°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.

.
Y Bz =
o] BiNoTE2)

03-5 £
(NOTE 1) /=J 2 e NOTE 3 0.3-5
u )
VIN | (NOTE 2) 500 calm Ca Vout
o8-8
500 Ve
= _L
RG=509 - =
500
®*1/2 TURN. No.16 WIRE: LOCATED
1/4" FROM AND PARALLEL TO Lz
500
RESISTANCE VALUES IN OHMS.
CAPACITANCE VALUES IN pF.
= = v:75V
(33
Q = 2N3839 p 92¢5 - 14112

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

SILICON N-P-N :
EPITAXIAL PLANAR
TRANSISTOR

For Low-Noise UHF Applications

in Industrial and Military Equipment
FEATURES

0 very low device noise figure —
NF =3.4 dB max. as 450-MHz amplifier

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

© high converter (450-t0-30 MHz) gain —
G =15 dB typ. for circuit bandwidth of approximately
2 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 —
Py =30 mW min., 40 mW typ. at 500 MHz
=20 mW typ. at 1 GHz

o low collector-to-base time constant —
rp ' Cc =7 ps typ.

© low collector-to-base feedback capacitance —
Ccp =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 QUTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY VEE, AND WITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLI-
FIER, TUNE Cj, 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 & L—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.
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ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, TA, of 25°C, Unless Otherwise Specified

TEST CONDITIONS LIMITS
cou[::%mR cou.%%mn Em‘ﬁsn X ne e
i 3 "|EMITTER| BASE. |CO
CHARACTERISTICS | SYMBOL | FREOUENCY)  TO.-BASE | TO-EMITTER | TO-BASE |oyRrENT CURREENT cc'[,';?%cEmR 2;3;359 UNITS
VOLTAGE | VOLTAGE |[VOLTAGE
f Ves Vee VeB e ' 'c
MHz v v v mA mA mA Min. | Typ. | Max.
Collector-Cutoff Current
Tp = 25°C ) 15 0 - - 110 nA
TA = 150°C €80 15 0 - 10] wA
Collector-to-Base
BV 0 0.001 ) -1 -
Breakdown Voltage CB0 v
Collector-to-Emitter
BV, 1 . .
Breakdown Voltage CEO 0 3 5 v
Emitter-to-Base
BV 0.01 0 250 - | -
Breakdown Voltage EBO v
Static Forward Current-
h 1 3 0 - |18
Transfer Ratio FE 0
Smal!-Signal Forward h 0.001¢ 6 2 501 - |20
Current-Transfer Ratio fe 100¢ 6 5 0l-{2
Collector-to-Base b
.1to 1.0 10 0 - 106 L
Feedback Capacitance Cop | O1tod 061 10 pF
Input Capacitance Cib 0.1t0 1.0 0.5 0 - | L4 - pF
Collector-to-Base , c R
Time Constant 0 | 39 b 2 Ts e
Small-Signal, Common-
Emitter Power Gain in c
4 6 X .50 -
Neutralized Amplifier Gpe w0 18 123 9
Circuit (See Fig.1)
Power Output as Oscillator P > 5000 10 12 0 - | - mW
(See Fig 2) 0 -
UHF Measured Noise Figure | yp 450c4 6 15 ] - {39 dB
(See Fig.1)
MF Device Noise Figure NF 450.4f 6 15 -1 - ]34 dB
IVHF Measured Noise Figure| NF 60°:° 6 1 - 2| - dB
@ Lead No.4 (case) not connected. © Generator resistance, Rg = 400 ohms.
3-terminal measurement with emitter and case connected to guard
terminal. Devié:e n.uisef‘ﬁgure i?hapgyfofximatelx 0115 d? Ighwe' thar; thelmeas--
c sured noise figure. e 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

d Generator resistance, Rg = 50 ohms. following stages in the test setup (0.25 dB).

DOUBLE —STUB TUNER
(Zo * 50 Q)

power output for type 2N3839.

CAPACITANCE VALUES IN pF.

~VEE

Q = 2N3839

925 - 1411
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tol)

3

COMMON-EMITTER CIRCUIT, BASE INPUT; — — — — AMBIENT TEMPERATURE_ {Tp)
QUTPUT SHORT-CIRCUITED CASE TURE (T-)

FREQUENCY (f) i00MHz

N TEMPERATORE (Tp)=25 °C 3

COLLECTOR-TO-EMITTER VOLTS (Vcg)=6

JPATION
3

TS
S

MAGNITUDE OF SMALL-SIGNAL

(PT)—MILLIWAT
@

FORWARD CURRENT-TRANSFER RATIO (Ih,
]

n=u 2 r
u; 2
10| 10
T :
g s0 i
o R 20 25 30 35 Q00 50 0 50 00 150 200
COLLECTOR MILLIAMPERES (I) TEMPERATURE — °C
92CS- 14169 92CS-12483R!1
Fig.3 - Small-Signal Beta Characteristic for Type 2N3839. Fig.4 - Rating Chart for Type 2N3839.

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

COMMON—TEMITTER CIRCUIT, BASE INPUT;

COMMON —EMITTER CIRCUIT; INPUT
ORT— CUITED.

SHORT-CIR!

1 FREQUENCY (f) = Hz £ FREQUENCY (f)= 450 MHz

INPUT CONDUCTANCE (g;) OR

SUSCEPTANCE (bje)— MILLIMHOS

AMBIENT TEMPERATURE (Ta)=25° C AMBIENT TEMPERATURE (Tp) = 25° C

COLLECTOR-TO-EMITTER VOLTS (V¢

MILLIMHOS

OUTPUT CONDUCTANCE (gge) OR

SUSCEPTANCE (boe)

R mrer ) o 2 4 3 0 0 12
COLLECTOR MILLIAMPERES (LC COLLECTOR MILLIAMPERES (Ig)
92CS—12I50RI 92CS-12148R!
Fig.5 - Input Admittance (yje). Fig.6 - Output Admittance (yqe).

FORWARD TRANSFER CONDUCTANCE (g¢,) OR

SUSCEPTANCE (bfe)—MILLIMHOS

COMMON-EMITTER cmcuw BASE INPUT;  COMMON — EMITTE'RE%IRCUIT INPUT

HORT — CIRC
: FREQUENCY (f) =450 M|
AMBIENT TEMPERATURE (TA) =25°C

) = 5 N
AMBIENT TEMPERATURE (Ta)=25°C

COLLECTOR-TO-EMITTER VOLTS (Vcgl+6 TOIS -
= =38
E
5 wE
Z3
25
o
: 31
of= Sg -l
Ee 82
N &Y
s 22,
2! 83
3t
= £8
sobes R w4
2 mere wws o5
= SR 22
EHp Lg
s BEs Tl 2fe o ] =3y e
75T .Jmﬂﬂ,s i R HETHH T - pm R as e Hiz
0 4 o 12 14 o 9 0
" COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (Ic)
~ 92CS—-I2149R| 92CS-12I154R2
Fig.7 - Forward Transadmittance (yfe). Fig.8 - Reverse Transadmittance (y¢).
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TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF FREQUENCY (f)

COMMON-EMITTER CIRCUIT, BASE INPUT; 22] COMMON—EMITTER CIRCUIT; INFUT
OUTPUT  SHORT-CIRCUITED. SHORT—CIRCUITED.
cocLEcTOR m-emrrsn vours (Vee) =6 20|COLLECTOR—TO—EMITTER.VOLTS (Veg)=6
ES(Ic) 1S COLLECTOR MILLIAMPERES (Lc)=1.5 I3
AMBIENT TEMPERATURE(TA) 25°C 4 _|AMBIENT TEMPERATURE (Ta) ostc %
Z4] ES 3
e 2
g 29 EN i
zg Tie L
~2
) i o
24 16 8, g
oF / ) fl w
g1 w 2|
ZL ©l0| <
g2 12 z E
Qs < Q
:‘g E / 2 2
Z
g a8 A 26 74 8
e 2 % 5
2 Y / = 4 a
Z98 4 bie | 1+ 2 boe 0 3
’ 9 ’ 32 = 3
Ple WER |1
I T 9 -— o
10 S % 00 1000 10 100 1000
FREQUENCY (f) — MHz FREQUENCY (f)—MHz
92CS~12I5TRI 92CS-I2156R2
Fig.9 - Input Admittance (yje). Fig.10 - Output Admittance
- ) COMMON—EMITTER CIRCUIT; INPUT SHORT —CIRCUITED|
O e gy BASE INPUT; COLLECTOR-TO—EMITTER VOLTS (Vge)=6
z COLLECTOR-TO-EMITTER VOLTS(VCE) *6 COLLECTOR MILLIAMPERES (Ic)=L5
o COLLECTOR MILLIAMPERES (I¢) =1.5 AMBIENT _TEMPERATURE (Ta) = 25°
] AMBIENT TEMPERATURE (Tp)* 25°C —
E ATURE [T 257 - il
« sg© e e
H e N
z 83
3 z2
2 g
3 gl N
o © AN
s 8s N
w= o 2| \N
by @ w N
2z we N
xS ST
g
Fh 4
20 cy-3
< 1723 o
E¥ w D
L o®n
& 14 N
- $S.4
2
@«
0 200 400 600 800 1000
FREQUENCY () —MHz 0 rnzousncvlc(g —MHz 1000
92CS-12152R1 92CS—I12I5IR3
Fig.11 - Forward Transadmittance (yfe). Fig.12 - Reverse Transadmittance (yre).
TERMINAL CONNECTIONS

LEAD 1- EMITTER

LEAD 2- BASE

LEAD 3- COLLECTOR

LEAD 4 - CONNECTED TO
CASE
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IR0

Solid State
Division

RF Power Transistors

2N3866

Features

JEDEC TO-39 H-1381

" MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE .. . Vego 55
COLLECTOR-TO-EMITTER
VOLTAGE:
With external base-to-emitter
resistance (Rgg) = 1082. . 55
*  Withbaseopen - ...... ... .. 30
* EMITTER-TO-BASE VOLTAGE - - -- VEBO 35
* CONTINUOUS COLLECTOR
CURRENT ...veviieennnnenns Ic 0.4
* CONTINUOUS BASE CURRENT ..... g 0.4
* TRANSISTOR DISSIPATION PT
At case temperature up to 2503 PR} 5
At case temperatures above 26 C - - - See Fig. 4

* TEMPERATURE RANGE:

Storage & Operating (Junction). .. ...
* LEAD TEMPERATURE

At distances >1/16 in. (1.58 mm)

from seating plane for 10 smax. .... 230 oc

* |n accordance with JEDEC registration data format JS-6 RDF-3.

COLLECTOR SUPPLY VOLTAGE (Vcc) =28V
CASE TEMPERATURE (T¢) = 25°C

—65t0+200 ©°C

Silicon N-P-N Overlay Transistor

High-Gain Driver for VHF/UHF Applications
in Military and Industrial Communications Equipment

m High Power Gain, Unneutralized Class C Amplifier
1 W output at 400 MHz (10 dB gain)
1 W output at 250 MHz (15 dB gain)
1 W output at 175 MHz (17 dB gain)
1 W output at 100 MHz (20 dB gain)

o Low Output Capacitance
Cobo = 3 pF max.

RCA-2N3866 is an -epitaxial silicon n-p-n planar transistor
employing an advanced version of the RCA-developed
“‘overlay’’ emitter-electrode design. This electrode consists of
many isolated emitter sites connected together through the
use of a diffused-grid structure and a metal overlay which is
deposited on a silicon oxide insulating layer by means of a
photo-etching technique. This overlay design provides a very
high emitter periphery-to-emitter area ratio resulting in low
output capacitance, high rf current handling capability, and
substantially higher power gain.

The 2N3866 is intended for class-A, -B, or -C amplifier,
frequency-multiplier, or oscillator circuits: it may be used in
output, driver, or pre-driver stages in vhf and uhf equipment.

FY
|
= 2.0 3
5 ~]
s @
g o”’é‘ 2,
g i Moy, %
3 W)
g I/V/:so

1.0] 1o
13 ~— 3o AN
uw
€ 08

06

100 200 400 600 80O
FREQUENCY (f)— MHz
92CS-I3146RI

Fig. 1 - Power output vs. frequency

Pour
G5, Ls (2,50 )
Pin
(Zg=50 9) C2
At 4
G g L
L Kl
L 92¢s-13145

Cq: 3-35pF
Co, Cg: 8-60 pF
C3: 12pF Vegg*-28V
C4: 1,000 pF, feedthrough
Cg: 0:9-7 pF

L3, Lg: RF choke, 0.1 uH
Lg: 2-1/2 turns, No. 18 wire,
1/4"" 1D, 3/16” long

R1:56.6Q,1W

Lq: 2 turns No. 18 wire,
1/4" 1D, 1/8" long
Lo: Ferrite rf choke,
1 turn, Z = 4509

Fig. 2 - RF amplifier circuit for power output test (400-MHz
operation)

974

67



2N 3866 File No. 80
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 2560C
STATIC
TEST CONDITIONS
DC DC
CHARACTERISTIC SYMBOL Voltage Current LIMITS UNITS
(V) (mA)
VCE VEB g |18 |!c Min. | Max.
*|Collector-Cutoff Current:
Base-emitter junction reverse biased ICEX 55 15 - 0.1 mA
T¢ =2000C 30 15 - 5
Base open ICEO 28 0 - 20 MA
*|Coll -to-Base Breakd Voltage V(BR)CBO 0 0.1 55 - v
*|Collector-to-Emitter Breakdown Voltage: ’
W!th base open i V[BR)CEO 0 5 30 - v
With base connected to emitter through
10-ohm resistor V(BR)CER 0 5 55 -
*|Emitter-to-Base Breakdown Volitage V(BR)EBO 0.1 ] 3.5 - v
*|Emitter-Cutoff Current IEBO 35 - 0.1 mA
*{Col to-Emitter ion Voltage VCE(sat) 20 | 100 - 1.0 \
*IDC Forward-Current h 5 360 5 -
Transfer Ratio FE 5 50 | 10 | 200
[Thermal Resistance:
(Junction-to-Case) 04.c - 35 oc/wW
DYNAMIC
. LIMITS
TEST & CONDITIONS SYMBOL | FREQUENCY UNITS
MHz MINIMUM | MAXIMUM
Power Output (Ve =28 V):
PlE=01W POE 400 1.0 - w
Large-Signal Common-Emitter Power Gain (Vcg =28 V):
PlE=0.1W GpE 400 10 - dB
* Collector Efficiency (Vcc =28 V):
Pig = 0.1 W, POE = 1 W,Source impedance = 50 ic 400 45 B %
*| Magnitude of Common-Emitter, Small Signal, Short-Circuit
Forward-Current Transfer Ratio Ihte | 200 25 -
Ic=50mA,VCE=15V
*|Available Ampilifier Signal Input Power, PQE = 1 W, Sourc .
| impedance = 502 (See Fig. 2) % Pi 400 ~ 01 w
*lc Base Output Cap (veg=28V) Cobo 1 - 3 pF
*in with JEDEC data format JS-6 RDF-3
1000| CASE TEMPERATURE (T¢)=25°C
2
| /1 I~
G [ "CoLLecToR NN
e —1 - %,\, N3 /8 - §w )
N oF
& €0 ION o 25 4
g '40\ 5 1
= AN E3
e C E
e €, EH
H > 25 2
1]
H 33
@
z*® !
-1
o
L
° 20 40 o 80 100 -0 -5 o0 %0 oo 150 200
COLLECTOR CURRENT (I)—ma. CASE TEMPERATURE—°C
92Cs- 13158 92CS-10446R2

Fig. 3 - Gain-bandwidth product vs. collector current
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1000 FREQUENCY (f) = 1MHz
8| CASE TEMPERATURE (T¢)= 100°C CASE TEKPERATURE (T) = 25° C
8
< 1¢ MAX. 5
i 3
| \V g
:'Z; HOT SPOT TEMPERATURE Y 6|
= (T,g) * 200°C ] \
- =
z o
w <
g <
g 100 N D]
© 8—NOTE: T,g IS DETERMINED BY y 4 -
B SR RN
- T
4 g T T———
3 Vego MAX. G 2
¢ E!
8
10
100 0 0 20 30
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Fig. 7 - Typical S parameters vs. frequency
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COLLECTOR-TO-EMITTER VOLTAGE (VcE) * 15 V COLLECTOR-TO-EMITTER VOLTAGE (VcE) = IS V
CASE TEMPERATURE (T¢) = 25°C CASE TEMPERATURE (T¢) = 25°C
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i i
2 30\ 2
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w w
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Fig. 8 - Typical series input resistance vs. frequency Fig. 9 - Typical series input reactance vs. frequency
COLLECTOR~TO-EMITTER VOLTAGE (Vgg) » 15V COLLECTOR-TO-EMITTER VOLTAGE (V) = 15V
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Fig. 10 - Typical parallel output resistance vs. frequency Fig. 11 - Typical parallel output capacitance vs. frequency
TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base

Lead 3 — Collector, Case
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File No. 90

IR

Solid State
Division

RF Power Transistors

2N4012

Features

JEDEC TO-60

H-1307

a Freedom from

High-Power Silicon N-P-N
Overlay Transistor

For Applications as a Frequency Multiplier
Into the UHF or L-Band Range

® 2.5 W output with 4 dB conversion gain (rpin.) as tripler to 1 GHz
® 3 W output with 4.8 dB conversion gain (typ.) as doubler to 800 MHz
= High voltage ratings

{ breakd

RCA-2N4012 is an epitaxial silicon n-p-n planar transistor of
the “overlay’’ emitter electrode construction. It is especially
designed to provide high power as a frequency multiplier into
the uhf, or L-band, frequency range for military and
industrial communications equipment.

Frequency multiplication — with power amplification — is
possible with the overlay structure because the variable
collector-to-base capacitance becomes the nonlinear element
of a harmonic generator. The collector-to-base capacitance
acts like a variable-capacitance diode, or varactor, in parallel
with the amplifier section of the transistor.

In the overlay structure, there are a number of individual
emitter sites which are all connected in parallel and used in

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR-TO-EMITTER VOLTAGE:

With baseopen ................. Veeo 40 A\

With Vgg =—15volts............ VCev 65 v
COLLECTOR-TO-BASE VOLTAGE .... Vcgo 65 v
EMITTER-TO-BASE VOLTAGE 4 \
COLLECTOR CURRENT . . . . .... 15 A
TRANSISTOR DISSIPATION:

At case temperatures up to 25°C ... 11.6 w

At case temperatures above 25°C ... See Fig. 12
TEMPERATURE RANGE:

Storage & Operating {Junction) .. ... —65 to +200 °C
LEAD TEMPERATURE (During soldering):

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

insulating wafer for 10 s max. .... 230 oc

conjunction with a single base and collector region. When
compared with other structures, this arrangement provides a
substantial increase in emitter periphery for higher current or
power, and a corresponding decrease in emitter and collector
areas for lower input and output capacitances. The overlay
structure thus offers greater power output, gain, efficiency,
and frequency capability.

The 2N4012 pellet is mounted in a JEDEC TO-60 package
electrically isolating all three electrodes from the case for
design flexibility and features low lead inductance and
thermal resistance. The heavy copper mounting stud provides
effective contact with a heat sink.

CASE TEMPERATURE (T¢) = 25°C
CURVE A: DOUBLER
CURVE B: TRIPLER
CURVE C: QUADRUPLER
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Fig. 1—Output power vs. output frequency
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2N4012

File No. 90
ELECTRICAL CHARACTERISTICS, Case Temperature = 250C
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector | Base Current LIMITS |UNITS
Volts Volts (Milliamperes)
VcB | VCE | VBE | IE B ic Min. | Max.

Collector-Cutoff Current ICEO 30 0 — 101 [mA
Collector-to-Base Breakdown

Voltage BvcBo 0 0.1 65 | — |volts
Collector-to-Emitter BVCEO 0 0 to 2003 40b [ —  [volts

Breakdown Voltage BVCEV -1.5 0 to 2002 650 [ — [volts
Emitter-to-Base BVEBO 0.1 0 4 | — |volts

Breakdown Voltage
Collector-to-Emitter VcE(sat) 100 500 - 1 jvolt

Saturation Voltage
Collector-to-Base Capacitance Cob 30 Q - |10 | pF

(See Fig. 4)
RF Power Qutput

Tripler At 1002 Mc/s (See Fig. 2) PouT 28 2.5¢

Doubler At 800 Mc/s (See Fig. 3) 28 3.0d (typ.) [ watts

a Pulsed through an inductor {25 mH); duty factor = 50%.
b Measured at a current where the breakdown voltage is a minimum.
¢ For Pyy = 1.0 W; at 334 Mc/s; minimum collector efficiency = 25%.
d For Pjy = 1.0 W; at 400 Mc/s; typical collector efficiency = 35%.

TRIPLER CIRCUIT FOR POWER OUTPUT TEST

INPUT FREQUENCY +28V
fiy =334 Mc/s
cg=
| - ("_ ¢
c7

: R Ca?

| ;( L3gRFC2

lre,§ |1 i

c5

| Ly L4

S - i

Lo =

OUTPUT FREQUENCY
fouT=1002Mc/s
92C5-13442

Cy= 09-7pF L3 = 2 turns, 3/8" diameter,

Cp= 1—-10pF No. 18 wire

C7 = 1000 pF R = 2.7 ohms

Cg= 02uF Output Cavity = 1-1/4” x 1-1/4"
RFCq = 0.22uH X 214"

RFCp = 0.33 ohms, W.W. Resistor

Center Conductor = 1/4" OD tube

L1 = 2 turns, 3/8" diameter, Output direct couple = 1/2" from
No. 16 wire . shorted end

Lp = 1/16" width copper strip,
3/8" long

Fig. 2
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Cutoff frequency is determined from Q measurement at 210 Mc/s.
The cutoff frequency of the collector-to-base junction of the trans-
istor, fc = Q x 210 Mc/s.

DOUBLE CIRCUIT FOR POWER OUTPUT TEST

INPUT FREQUENCY
fiy =400Mc/s

+28V

E
o
O

——————n

Fo———

C2
_— .
OUTPUT FREQUENCY
fouT*BOOMc/s
92CS- 13443
Cy= 09— 7pF Lo = 1/16" width copper strip,
Cz= 1-10pF 3/8" long
C3, C4,C5 = 0.8 — 10 pF L3 = 2 turns, 3/8" diameter,
No. 18 wire
Cg = 1000 pF
i : Output Cavity = 1-1/4" x 1-1/4"
Cy= 02p x 2:1/4"
RFCy = 0.22uH Center Conductor = 1/4” OD tube
RFC3 = 0.33 ohms, W.W. Resistor OQutput direct couple = 1/2" from
R= 2.7 ohms shorted end
Ly = 1 turn, 3/8" diameter,

No. 16 wire

Fig. 3




File No. 90

COLLECTOR-TO-BASE CAPACITANCE vs.
COLLECTOR-TO-BASE VOLTAGE

TRIPLER CIRCUIT
VE A: CIRCUIT RETUNED AT EACH|
INPU

2N4012
POWER OUTPUT vs. POWER INPUT

CURVE B: CIRCUIT TUNED AT I-WATT

T
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POWER OUTPUT vs. COLLECTOR SUPPLY VOLTAGE GAIN-BANDWIDTH PRODUCT vs.
COLLEGTOR CURRENT
rgsﬁ%&}gg?""mﬂ jstaastas: = COLLECTOR SUPPLY VOLTS (V¢ ) = 28
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+ : .
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Fig. 6 92CS-13445 Fig. 7

SERIES INPUT RESISTANCE vs. FREQUENCY

SERIES INPUT REACTANCE vs. FREQUENCY

COLLECTOR SUPPLY VOLTS (Vi) =28 COLLECTOR SUPPLY VOLTS (V) =28
cc cc
CASE TEMPERATURE (T() = 25°C CASE TEMPERATURE (T() =25°C
6] 15]
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Fig. 8

Fig. 9
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PARALLEL OUTPUT CAPACITANCE vs. PARALLEL OUTPUT RESISTANCE vs.
FREQUENCY FREQUENCY
COLLECTOR SUPPLY VOLTS (Vo1 =28 COLLECTOR-TO-EMITTER VOLTS (Vog)+28
CASE TEMPERATURE (T¢)=25° C ICASE TEMPERATURE (Tc)=25° C
S| 500]
20 24 004450
w e o 53 %
29 2 El CINL
L R SQ300 N
28 28 i, v % N ANNG
ge Llampg € > &,
5l o Resticl-s0 | £,y 200 RaNNSH
£3 —To] | |8 d
3s gz
xw
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o o
40 100 500 40 100 4 500
FREQUENCY (1) — MHz FREQUENCY—Mc /s
92CS-12576R1
Fig. 10 Fig. 11 92S-12574R1

DISSIPATION DERATING CURVE

DISSIPATION~WATTS
)

MA XIMUM TRANSISTOR

T
e

Q]
=100 -50 0 100 150 00
CASE TEMPERATURE —°C

Fig. 12 92¢5-13446

t
t

TERMINAL CONNECTIONS
Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector
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R/

Solid State
Division

RF Power Transistors

2N4427

Silicon N-P-N
Overlay Transistor
High-Gain Driver for VHF-UHF

Features:
® 1 W output with 10 dB gain (min.) at 175 MHz

JEDEC T0-39 Vec=12V
B 0.4 W output with 5 dB gain (typ.) at 470 MHz
H-1281

Vec=12V
RCA-2N4427 is an epitaxial silicon n-p-n planar transistor of single base and collector region. When compared with other
the “‘overlay’’ emitter electrode comstruction. It is intended structures, this arrangement provides a substantial increase in
for class A, B, or C amplifier, frequency-multiplier, or emitter periphery for higher current or power, and a
oscillator circuits; it may be used in output, driver, or corresponding decrease in emitter and collector areas for

pre-driver stages in vhf and uhf equipment.

In the overlay structure, a number of individual emitter sites
are connected in parallel and used in conjunction with a

lower input and output capacitances. The overlay structure
thus offers greater power output, gain, efficiency, and
frequency capability.

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE ... ... .ouititiiii e ieieaans Veeo 40 \
* COLLECTOR-TO-EMITTER VOLTAGE:
Withbaseopen ... ... .o VceEo 20 \

* EMITTER-TO-BASE VOLTAGE. . ...ttt e e i a e VEBO 2 \
* CONTINUOUS COLLECTOR CURRENT ...\ttt i aiieiiieaieannns, Ic 0.4 A
*¥ CONTINUOUS BASE CURRENT ...ttt ittt it e it et e i iieeaneens Ig 0.4 A
* TRANSISTOR DISSIPATION: Pt

At case temperatures up to 100%C . et et 2 w

At case temperatures above 100°C .. ... .o.uetteunine e See Fig. 14
* TEMPERATURE RANGE:

Storage & Operating (JUNCLION) . . ... u ettt ittt e —65 to 200 °c
* LEAD TEMPERATURE (During soldering):

At distances > 1/32 in. (0.8 mm) from insulating wafer for 10s max.................. 230 °c

* In accordance with JEDEC registration data format JS-6 RDF-3.

17
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C.
TEST CONDITIONS

DC DC
Characteristic Symbol Voltage Current Limits Units
(v) {mA)

Vee | VB | Ve | Vee [l | '8 | Ic | Min. | Max.

* | Collector-Cutoff Current:
With base open ICEO 12 0 - 0.02

- - - - mA
With base-emitter junction

reverse-biased ICEV -1.5 40 _ 0.1
Tc=150°C -1.5 12 - 5
* | Emitter-Cutoff Current IEBO 2 - 0.1 mA

Collector-to-Base Breakdown |
. - A
Voltage V(BRICBO o 0.1 | 40

* | Collector-to-Emitter Sustaining
Voltage:
With base open VCEO(sus) 0 5 20 -

With external base-to-emitter
5 40
" resistance (Rgg) = 10@ | YCER(US)

Emitter-to-Base Breakdown

Voltage V(BR)EBO] 0.1 0 2 - v

* { Collector-to-Emitter
Saturation Voltage

* | DC Forward Current h 360 5 -
* Transfer Ratio FE 5 100] 10 | 200

* | Magnitude of Common-Emitter

Small-Signal, Short-Circuit

Forward Current Transfer

Ratio ( f = 200 MHz)

* | Collector-to-Base Capacitance
(f=1MHz)

RF Power Qutput
Class C Amplifier,
Unneutralized ( f = 175 MHz, 12
PIE = 0.1 W, ng > 50%) POE vee) ' - w
See Fig. 2

Available Amplifier Signal
Input Power (f = 175 MHz, P 12 _ 1 o1 w
POE=1W, Z)Ny =50 ) (Vee)
See Fig. 2

Collector Efficiency 12
{f=175MHz, PoE=1W, nc Vep) 50 - %
Z)N =50 Q) See Fig. 2 cc

Thermal Resistance
Junction-to-Case Rgyc - 50 | °C/W

Vcelsat) -1 20 100 - 0.5 \

o

[nte | 15 50| 256 | -

Cob 12 0 - 4 oF

*

*

* In accordance with JEDEC registration data format JS—6 RDF—3.
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2N4427

175 MHz OPERATION

Fig.3— Power output vs. power input.

2N4427_ 3 €3 La
C
COLLECTOR SUPPLY VOLTAGE (Vgg) =12 V
FREQUENCY(f)= 175 MHz 1
150 P Ec.,
L
0 0 'cg
i e X
w 3 +V,
ch (5 cc 92LS-1759
=
g C1,C2,C3, & C4: 3-15 pF trimmer, ARCO 403 or equivalent
aOJ, Cs: 1,000 pF feedthrough
& Cg: 0.01 pF disc.
3050 Lq: 2 turns No.16 wire, 3/16 in. (4.76 mm) ID,
o 1/4 in. (6.35 mm) long
%0.25) Lo: Ferrite choke, Z = 450
L3: 2 turns No.16 wire, 1/4 in. (6.35 mm) ID,
. 1/4 in. (6.35 mm) long
0 20 40 60 80 100 120 140 160 180 L4: 4 turns No.16 wire, 3/8-in. (9.52 mm) 1D,
RF POWER INPUT (P .)—mW 3/8in. (9.52 mm) long
9215-1758
Fig.1— Power output vs. power input. Fig.2—175-MHz rf amplifier circuit for power-output test.
470 MHz OPERATION
2N4427 4 (3 (zL =500)
T (zg=504) L
COLLECTOR SUPPLY VOLTAGE (Vgg)=I2V IT )
FREQUENCY(1)2470 MHz e ins 2 6
04 H '
ES
| 035 . Iy
“w 7] 7Jes
o
o
2 =
£ ‘-—L + évcc'lzv 92L5-1798
2025
i C4,C2,Cs, & Cg: 0.9~7 pF trimmer, ARCO 400, or equivalent
Z o2 Cg: 1000 pF feedthrough
o C4: 0.02 uF disc.
= os Lq: 1 turn No.20 wire,3/16 in. (4.76 mm) 1D,
: Space wire diameter
o L2: 0.47 uH Nytronics Corp., or equivalent
“26 50 60 70 80 90 00 10 120 13 L3: 2 turns No.18 wire, 1/4 in. (6.35 mm) 1D,
RF POWER INPUT (Pjg)—m Space wire diameter C.T.
92L8-1796 L4: 2 turns No.20 wire,3/16 in. (4.76 mm) 1D,

Space wire diameter

Fig.4—470-MHz rf amplifier circuit.
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=I5V
COLLECTOR CURRENT (IC)=25mA
CASE TEMPERATURE (Tg)=25°C

COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= ISV
o COLLECTOR CURRENT (Ic)=25mA
T | CASE TEMPERATURE (T¢) =25°C
= 40 720
£ < =
N N
2307 " P Re (Zin)
=
4 20t Wio
2 2 /
g g
@10lg s A
a v}
% 3
- 0ltr O \]
> 2 AL
g ol
g §” -
@ -4
of & -10
-15
50 500
FREQUENCY (f }—MHz
92LS-1799

Fig.5— Series input impedance vs. frequency.
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Fig.6—Parallel output resistance & capacitance vs. frequency.

COLLECTOR-TO-EMITTER VOLTAGE (Veg) = 15 V COLLECTOR-TO-EMITTER V°LTAGE Veg) =15V
CASE TEMPERATURE (T¢) = 25°C CASE_TEMPERATURE (T¢) =
—3aT 5000
s 3 <|= 2
| )
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< s
Y 30 €
Y Ny ¢
2 [~ = 1000| 0L 6. z
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0 25 ] 75~ Cug,
Q ] & 3 I — p— /?E,v,
5 oLy, \AL’ﬁ 5 oo Ze). 2
H ~<0 ECTop N_ 5 S mq
o 2 YRRe, S \
(2] P~  —
w g
] 3
« I3
4 £ 400
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FREQUENCY (f)— MHz 92CS-13I50R! FREQUENCY {f)—MHz 92s-13154R2
Fig.7—Series input resistance vs. frequency. Fig.8—Parallel output resistance vs. frequency.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = IS V COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 15V
CASE TEMPERATURE (T¢) = 25°C CASE TEMPERATURE (T¢) = 25°C
18] w8
% |
A e L.
g S w
5 s \
u xS e N
g 4 N * \005 / g o
= [459) 1 & N
g GRRENT 3 & Cor,
w oR O 2 8 £c.
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5 o 2 UR,
5 = ) 6 REN
g -4 5 {Ic)= 25 ma
@ 2 4
g g a 100
& FE
® g
-2 & o
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92CS-I315IRI 92CS-I3IS5RI

Fig.9— Series input reactance vs. frequency.
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COLLECTOR SUPPLY VOLTAGE (Vo112 V 0
CASE TEMPERATURE (T¢)*25°C =L URE (Tgl-23 ¢
16
L4 £ s0 s ~vs
“a LECTOR
T 1 %/ Tou scroR_,\%\\\:\
~ N = 4y,
RSN = TN %
g 1o \\\ N\ ] ‘o o]
- » a 24
5 NN g IO
g 0.8 NN % x "’?
R \\\ $a E 40 6/3
. NN H v
& H
Z 04 \\‘ 3
& \ N\ . ¥ 200
uw 0.2
& \;g 3
0 40
50 100 200 300 400 500 600
FREQUENCY (f)—~MHz ° OZ:LLECTOR CJ:REN” , 5""“ 80 100
s2Ls-1757 ! 92Ls-1801
Fig.11— Power output vs. frequency. Fig.12—Gain-bandwidth product vs. collector current.
FREQUENCY (f) = 1 MHz
| CASE TEMPERATURE (T¢) = 25° C
%
A
3
g 2
w : =
v
3 \ g? 2
>3
H ol
g 2L 3!
P <.
; ] E 4 %
g ] £ S £
g7 B T e A%
a2 =50, LA
8 TPNZUETRE
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EERER ™
O TV T
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9201315782 92CS-19173
Fig.13—Variation of collector-to-base capacitance. Fig.14— Dissipation derating curve.

TERMINAL CONNECTIONS

LEAD 1 — EMITTER
LEAD 2 — BASE
LEAD 3 — COLLECTOR, CASE
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NG/

Solid State
Division

File No. 217
RF Power Transistors

2N4440

Features:

JEDEC TO-60 w7

RCA-2N4440° is an epitaxial silicon n-p-n planar transistor
of the overlay emitter-electrode construction. It is intended
for Class A4, B, and C rf amplifier, multiplier, or oscillator
operation for military and industrial communications service
(175 to 400 MHz)..

In the overlay structure, a number of individual emitter sites
are connected in- parallel and used in conjunction with a
common collector region. When compared with other struc-
tures, this arrangement provides a substantial increase in

MAXIMUM RATINGS, Absolute-Maximum Values:

Silicon N-P-N Overlay Transistor

For Class A, B, or C VHF/UHF
Military and Industrial Communications Equipment

® 5 W output min. at 400 MHz
® 6.5 W output typ. at 225 MHz

emitter periphery for higher current or power, and a corre-
sponding decrease in emitter and collector areas for lower
input and output capacitances. The overlay structure thus
offers greater power output, gain, efficiency, frequency capa-
bility, and linearity.

SFormerly RCA Dev. No. TA2875.

*COLLECTOR-TO-BASE VOLTAGE .. .. ..ot itiiinneinennnnn Veso \Y
*COLLECTOR-TO-EMITTER VOLTAGE:

With base-emitter junction reverse-biased (VBE) =-1.6 V. ........... Vcev \
* Withbaseopen . ...........iiiiiiiiii i VceEo 40 \Y
*EMITTER-TO-BASE VOLTAGE . ... ... .0ttt VEBO 4 \%
“CONTINUOUS COLLECTOR CURRENT .. ......ovvvnennnnnnn.. Ic 15 A
*CONTINUOUS BASE CURRENT ... ......ciiininennnnnnennn g 0.2 A
*TRANSISTOR DISSIPATIONA: Pt

At case temperatures Up t0 25°C .. .. ..t 1.6 w

At case temperatures above 25°C ... .. ... iiee e See Fig. 2
*TEMPERATURE RANGE:

Storage and operating(junction) . . .. ... ... . ... .. ... ... . ... .. -65 to 200 °c
LEAD TEMPERATURE (During soldering):

At distances > 1/32 in. (0.8 mm) from insulating wafer for 10 s max .. .. 230 °c
*In accordance with JEDEC registration data
A dary breakd: id limit il dc op
conditions. . .contact your RCA Representative for specific data.
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File No. 217

‘

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

2N4440

CHARACTERISTIC

SYMBOL

TEST CONDITIONS

VOLTAGE
Vdc

CURRENT
mA dc

LIMITS

UNITS

Vee

e |'s c

MIN. | MAX.

Collector Cutoff Current:
With base open

Iceo

30

With base-emitter junction
reverse-biased

— 200°
At Tg = 200°C

Icev

65

* Emitter Cutoff Current

leBo

mA

Collector-to-Base
Breakdown Voltage

V(8RICBO

65 -

Collector-to-Emitter
Breakdown Voltage:
With base-emitter junction
reverse-biased

V(BRICEV

0 to 200°

65| -

Eminér-to-Base
Breakdown Voltage

V(BRIEBO

Collector-to-Emitter
Sustaining Voltage:
With base open

Vceolsus)

o 200°

40 -

With external base-to-
emitter resistance
(Rgg) = 1000

VceR(sus)

200°

* DC Forward Current
Transfer Ratio

hFE

oo

1350
125

Collector-to-Emitter
Saturation Voltage

Veglsat)

50 250

* Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit Forward
Current Transfer Ratio
(f =100 MHz)

Ihgel

28

126

* Collector-to-Base Capacitance
(f =1 MH2)

Cob

28

125

pF

* Auvailable Amplifier Signal
Input Power

(Po =6 W, 2G = 5092,

f = 400 MHz)

* Collector Circuit Efficiency
(Po=5W,2g =509,
f =400 MHz)

5 | -

Collector-to-Case Capacitance

pF

Thermal Resistance
{Junction-to-Case)

Rouc

c/w

®Pulsed through an inductor (25 mH); duty factor:50%
**Measured at a current where the breakdown voltage is a minimum

*1n accordance with JEDEC registration data.
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2N4440

COLLECTOR-TO-EMITTER VOLTS (Veg)=28
CASE TEMPERATURE _(Tc) = 25
RF POWER INPUT WATTS = Pjy

=~

& O » N @00

Y7717

RF POWER OUTPUT (PgyT )~WATTS

File No. 217

DISSIPATION ~WATTS

MAXIMUM TRANSISTOR

100 2 4 8 1000 -100 ~-50 ) 00 150 00
OUTPUT FREQUENCY (foyr)-MHz CASE TEMPERATURE —°C
92LS~I57IR! 92CS—13446
Fig. 1-Typical power output vs. frequency Fig. 2—Dissipation derating chart

| COLLECTOR SUPPLY VOLTAGE (Vcg)=28 V gOALSIEEg_EO:P ‘ETROAT\EngTE? )vogs (Veg) =28

CASE TEMPERATURE (T¢) = 25°C A CEMPERATURE (Tc

15 25

5
£ N
8 g ° N
g 10 g 9 \
z g2 N
= 5 oE
5, ™ Sg1s
aa qu
z ao N
wl s ae 5
W og 0
S~ | )
g3 <10
g ‘:' 25 OLLECT Of 'é H
a8 c —] £S
E o —] 3
s 1 5
5 — 50
g s
2 0
d _J 40 5 6 7 8910 2 3 4. 500
40 100 500 . .
FREQUENCY () — MHz FREQUENCY - MHz s215-1356

92Cs-12572R2

Fig. 3—Typical series input reactance vs.
frequency

COLLECTOR -To-EMTTER VOLTS (vcgl-za
CASE TEMPERATURE (T¢) =

6 | COLLECTOR mA-Ic
I}
= N
8
g By
) - 100 |

|

L3 N ——
2° <3 50850
2. ~————+—
.6.:'.'12 200
E& Eeet
& N

10
3 =
S T =250

8

40 5 6 7 8 910 2 4 500

FREQUENCY~-MHz
92LS-1355

Fig. 5~Typical series input resistance vs. fre-
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quency

Fig. 4-Typical output capacitance vs. fre-
quency

COLLECTOR SUPPLY VOLTAGE (vcc)=28 V
CASE TEMPERATURE (T¢)=25° C

3
o

I3
Qo
o

GAIN-BANDWIDTH PRODUCT (f1)—MHz
g 8
g 8

o
|:
O

50 100 150 200 250 300

COLLECTOR CURRENT (Ig)—mA 92Cs-12569R2
S—Wplul pm-bnndwidm product vs.
collector current

o



File No. 217 - 2N4440

COLLECTOR-TO- EMITTER VOLTS (VCE) =28
CASE TEMPERATURE (Tgi=25°¢C
COLLECTOR mA= I¢
500
13
H
55
&1 400
5~ N
LY oo’y N
8% 100 200 %% I
« S
gS ESSI N
g NS o
w 200
3z
ws
=8
= 100
) 92CS-12566R3
40 5 6 7 8 9100 2 3 4 500
FREQUENCY - MHz
92LS-1357
Fig. 7—Typical output resistance vs. fre- Fig. 8—RF amplifier circuit for power output test at 400
quency MHz

2N4440

+vee 92CS-2568R2
C,y: 225 pF : Ferrite choke,
1
Cy, Cg, C4: 4-40 pF Z =450 (£20%) ohms
Cg: 50 pF, disc ceramic L3: 0.47-uH choke
CG: 1500 pF L4: 2 turns No. 16 wire,
Cy: 0.005 uF, disc ceramic 3/8in. (9.52 mm) 1D,
Lq: 1 turn No. 16 wire, 7/16in. (11.11 mm) long
1/4in. (6.35 mm) 1D, Ry: 1.35 ohms, non-inductive

1/8 in. (3.17 mm) long

Fig. 9—RF amplifier circuit for power output test at 225
MHz

TERMINAL CONNECTIONS
Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector
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RGN
Solid State
Division

File No. 249
RF Power Transistors

2N4932
2N4933

RCA-2N4932* and RCA-2N49334 are epitaxial silicon
n-p-n planar transistors of the ‘““overlay’ emitter elec-
trode construction. They are especially intended to pro-
vide high power as class C rf amplifiers for International
VHF Mobile and Portable Communications service (66 to
88MHz). The 2N4932 is designed to operate from a 13.5-
volt power supply; the 2N4933, from a 24-volt power sup-
ply.

The transistors feature protection against load mis-
match.

In the overlay structure, there are a number of indivi-
dual emitter sites which are all connected in parallel and
used in conjunction with a common collector region.
When compared with other structures, this arrangement
provides a substantial increase in emitter periphery for
higher current or power, and a corresponding decrease in
emitter and collector areas for lower input and output
capacitances. The overlay structure thus offers greater
power output, gain, efficiency, frequency capability, and
linearity.

* Formerly RCA Dev. No.TA2828
4 Formerly RCA:Dev. No.TA2792

JEDEC TO-60

For International VHF Mobile and Portable Communication,

66 to 88 MHz

Operation From a Power Supply of —

13.5 volts (2N4932)

24 volts (2N4933)
Power Output (Min.) at 88 MHz

12 watts (2N4932)

20 watts (2N4933)
Load Protection

High Voltage Ratings

RATINGS

Maximum Ratings, Absolute-Maximum Values:

2N4932  2N4933
COLLECTOR-TO-BASE

VOLTAGE . .......... Vepo 50 0 Vv
COLLECTOR-TO-EMITTER

VOLTAGE:

With baseopen......... VCEO 25 3B VvV

With Vpp= ~1.5V. ... ... Vegy 50 0 Vv
EMITTER-TO-BASE VOLTAGE Vgpo 4.0 v
COLLECTOR CURRENT:

Peak ........ cee e st e 10 A

Continuous . .......... Ig 3.3 A
RF INPUT POWER .. .. ... . P,

At88MHZ . ......cciiievenennn 3.5 w

Below88 MHZ . ... ....covevusenn See Fig.7
TRANSISTOR DISSIPATION. . Pnq

At case temperatures up to 25° C. . . ... 70 w

At case temperatures above 25° C . . ... See Fig.1
TEMPERATURE RANGE:

Storage & Operating (Junction) .. .. —65to 200 °C
LEAD TEMPERATURE (During soldering):

At distances ® 1/32 in. from

insulating wafer for 10 s max. . . . ... 230 °c

DISSIPATION DERATING CURVE

80

60

DISSIPATION - WAT TS

40

MAXIMUM TRANSISTOR

20

-l00  -%0 o 50 100 150 200

CASE TEMPERATURE - °C
92LS-1314

Fig.1

84
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File No. 249 — 2N4932, 2N4933

ELECTRICAL CHARACTERISTICS FOR 2N4932
Case Temperature = 25° C

TEST CONDITIONS
DC DC DC
Characteristic Symbol Collector Base Current Limits Units
Volts Volts (Milliamperes)
Ve VcE VBE 13 J: Ic Min. | Max.
ICEO 15 0 1.0 mA
Collector-Cutoff Current
IcBo 40 0 10 mA
Collector-to-Emitter Vegy(sus) -15 2009 | 50
Breakdown Voltage VCEO(S“S) 0 200° 25
Emitter-to-Base
BV, 10 0 4 \4
Breakdown Voltage EBO
Collector-to-Base C 15 0 120
Capacitance ob oF
RF Power' OQutput Pout 10¢ w
(See Fig.2) oul
ELECTRICAL CHARACTERISTICS FOR 2N4933
Case Temperature = 25°
TEST CONDITIONS
DC DC DC
Characteristic Symbol Collector Baose Current Limits Units
Volts Volts (Milliamperes)
Vca VCcE VBE I Ig ic Min. | Max.
Icko 30 0 1.0 mA
Collector-Cutoff Current
IcBo 50 0 10 mA
Collector-to-Emitter Vcev(sus) -15 200° 170 v
Breakdown Voltage VCEO(S“'S) 0 200° | 35 v
Emitter-to-Base
Breakdown Voltage BVgBo 10 0 4 v
Collec'tor-to-Base Cop 30 0 85 pF
Capacitance
RF Power Qutput P b
(See Fig.3) out 20 w

%Pulsed through an inductor (25mH), duty factor = 50%
bFor P,=3.5W,at 88 MHz; Vcc = 24V, minimum efficiency = 70%
€For P, =3.5W,at 88 MHz; vcc = 13.5V, minimum efficiency = 70%
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2N4932, 2N4933 File No. 249

RF AMPLIFIER CIRCUIT FOR POWER OUTPUT TEST
(66 to 88 MHz Operation)

2N4932 2N4933
StTa L8 ni+jzon -2
) Csjg (Poyt) Py (Pout)
(z-500) (=50 n) ARl (ZL'SOIU
1.4 L3 4
Pl
(]
-’
r A2 cazt
c5
» 1 1
— - =
-0 13.5v é)+ 92LS-13I15RI n
-l 24v O+ 92LS-I316R}
Cy = 7-100pF  L; = 1 turn, No.16 wire, 1/4"ID, 1/8" long C} = 7-100 pF L; = 1 turn, No.16 wire, 1/4"ID, 1/8" long
CZ = 14-150 pF  Lg = Ferrite Choke, Z = 450 Q Cg = 14-150 pF Lg = Ferrite Choke, 2 = 4509,
03 = 1000 pF Ferroxcube #VK200 01-3B* Cg, C5 = 1000 pF Ferroxcube #VK200 01-3B*
C4 = .05 uF L3 = 2 turns, No.16 wire, 1/4"1ID, 3/8"long C4, Cg= .05 uF  Lg = 3.5 turns, No.16 wire, 1/4"ID, 1/2"long
Cg = 70-350 pF Ly = 2 turns, No.10 wire, 1/2"ID, 1/2" long Cq = 70-350 pF Ly = 3 turns, No.10 wire, 1/2"ID, 3/4' long
Cg = 32-250 pF *Q = 2N4932 Cg = 32-250 pF Q 2N4933
Ferroxcube Corp. of America R=0.33Q *Ferroxcube Corp. of America
Saugerties, N.Y. Saugerties, N.Y.
Fig. 2 Fig. 3
TYPICAL POWER OUTPUT vs POWER INPUT
2N4932 2N4933
COLLECTOR~ SUPPLY VOLTS (v“)=|3 sv i COLLECTOR-SUPPLY VOLTS (v“)s 24v
CASE TEMPERATURE (T¢)*25' T CASE TEMPERATURE (Tc)= 2
OPERATING FREQUENCY = 56 MHz  —— OPERATING FREQUENCY 'GG MH!
OPERATING FREQUENCY = 88 MHz ——— [T OPERATING FREQUENCY =88 MHz ===
R S R R AT e
25 Tisy 25
ot =k -
i £
B I3
[} 2
3 &
E?IS § 15
: 5
g 10 « 10
& H
2 a
es w5 :
o « :
[:4 T
o o i :
0.5 0 L .0 25 3.0 3. o. 10 15 2.0 2. 3.0 35
RF POWER INPUT (Pp)-WATTS RF POWER INPUT (Py)~ WATTS
92LS-1317 s2L5-1318
Fig. 4 Fig. 5
BLOCK DIAGRAM FOR MISMATCH TEST
SPECIAL PERFORMANCE DATA
The transistor can withstand any mismatch in load, RF
which can be demonstrated in the following test: DRIVER A::\(.:l::sw s
i i i i SEE FIG.2, 2N493;
1. The test is performed using the arrangement in Fig.6. oR FIG. 5, 2N4933
2. The tuning stubis varied througha half wavelength, which
- effectively varies the load from an open circuit to a short
circuit.
3. Operating conditions: V.= 13.5V (2N4932), 24V (2N4933);
RF input power = 3W @ 66 MHz
4. Transistor Dissipation Rating must not be exceeded.
During the above test, the transistor will not be damaged 92LS-1319R1
or degraded. Fig. 6
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File No. 249

INPUT DERATING CURVE
6 T

N L I
B TH

RF POWER INPUT (Pin)-WATTS
o

60 70 80 90

INPUT FREQUENCY (f;n) -MHz
9215 -1320

Fig. 7

TERMINAL CONNECTIONS

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

2N4932, 2N4933

87



File No. 255

m@l}—ﬂ RF Power Transistors

Solid State
Division

2N5016

High-Power Silicon N-P-N
Overlay Transistor

For VHF/UHF Communications Equipment

Features:

& For class B or C vhf/uhf military and industrial communications
B 15 W output (min.) at 400 MHz

JEDEC TO-60 wasor 23 W output (typ.) at 225 MHz

B8 Emitter grounded to case

RCA 2N5016™ is an epitaxial silicon n-p-n planar transistor sop =l s gt
of the “overlay’ emitter-electrode construction. It is inten- . BRI e HH
ded for large-signal, high-power, class B and C rf amplifiers ,‘3? 305 :
for military and industrial communications service (200 to ég' ;
700 MHz). gz :
In the overlay structure, a number of individual emitter sites. ;E 20
are connected in parallel and used in conjunction with a g% fSicsias:
common collector region. When compared with other struc- gg 10 : - : =
tures, this arrangement provides a substantial increase in i e e
emitter periphery for higher current or power, and a o b T HERRR
corresponding decrease in emitter and collector areas for -leo -0 2 TEMPEsgATURE'?(:C)—'ICSO 200
lower input and output capacitances. The overlay structure 92LS-1361R2
thus offers greater power output, gain, efficiency, frequency Fig. 1—Dissipation derating curve.
capability, and linearity.
* Formerly RCA Dev. Type TA2675.
MAXIMUM RATINGS, Absolute-Maximum Values:
*COLLECTOR-TO-BASE VOLTAGE . . . . . . . et e e e e e VecBO 65 \
COLLECTOR-TO-EMITTER VOLTAGE:
With base-emitter junction reverse-biased VB =—15V | . . . ... .. ... ... .. .o VCEV 65 v
With external base-to-emitter resistance, RBE=30Q . . ... ... ... .ol VCER 40 \
FUWIthDaSE OPBN . . v v v o e e e e e e e e e e VCEO 30 \
*EMITTER-TO-BASE VOLTAGE . . . . . . e e e e e VEBO 4 \
*CONTINUOUS COLLECTOR CURRENT . . . . . . . . e e e e Ic 45 A
*CONTINUOUS BASE CURRENT . . . . . . . . e e e e e e e e e e g 1.5 A
*TRANSISTOR DISSIPATION: PT
At case temperatures up t0 50°C . . . . L L L L e e e 30 w
At case temperatures above 500C . . . . . ..o See Fig. 1

*TEMPERATURE RANGE:
Storage & Operating (Junction) . . . . . . . . . . . . ... e e e —651t0200 °C
*LEAD TEMPERATURE (During soldering):
At distances =1/32 in. (0.8 mm) from insulating
waferfor10smax. . ... .................... S 230 °c

*In accordance with JEDEC registration data.
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File No. 255

ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 25°C

STATIC

2N5016

CHARACTERISTIC

SYMBOL

TEST CONDITIONS

[2]]

COLLECTOR OR BASE
VOLTAGE — V

DC

CURRENT

mA

LIMITS

UNITS

Ve

Vce

VBE

e

]

Ic

MIN.

MAX.

Collector-Cutoff Current
With base open

IcEo

30

0

10

* With base-emitter junction
reverse-biased

. T = 150°C

Icev

60

-1.5

10

mA

30

-1.5

10

*| Emitter Cutoff Current
VBg =4V

IEBO

mA

Collector-to-Emitter
Sustaining Voltage
With base open

Vceolsus)

30

With external base-to-emitter
resistance

(Rgg) = 30

VcEeRlsus)

40

With base-emitter junction
reverse-biased

VcEev(sus)

65

Emitter-to-Base Breakdown
Voltage

V(BRIEBO

Collector-to-Emitter Saturation
Voltage

Vcelsat)

400

2000

* | DC Forward Current Transfer
Ratio

hFE

S b

4500
500

200

Thermal Resistance:
Junction-to-Case

RoJ.c

°ciw

DYNAMIC

*| Available Amplifier Signal

Input Power

(Pog =15W, Zy = 50 L,

Vee =28V, f =400 MHz)
See Fig. 3

*| Collector Efficiency
(PIE=5W,PoE=15W,Z| =50,
f = 400 MHz)

See Fig. 3

nc

50

Magnitude of Common-Emitter,
Small-Signal, Short-Circuit,
Forward Current Transfer
Ratio

(f = 400 MHz)

el

500

1.25

Collector-to-Base Capacitance
(f =1 MHz)

30

25

pF

TYPICAL APPLICATION INFORMATION

RF Power Output
Amplifier, Unneutralized
At 225 MHz (See Fig.2)
400 MHz (See Fig.3)

PoE

28
28

23b (typ.)
15° |

Dynamic Input Impedance at
400 MHz (See Fig.3)

ZIN

28

I c
2.5 +i5 (typ.)
1

2pulsed through an inductor (25 mH); duty factor = 50%.

bFv;tr P)E = 5.0 W; minimum efficiency = 60%.
SFor P(E = 5.0 W; minimum efficiency = 50%.
*In accordance with JEDEC registration data.
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2N5016

2NS0I6

File No. 2565

92LS-1352R2

~Vee +Vee

92LS-1616R2

Note 1: For optimum performance, C2 in Fig. 3 should be
Cq: 4-40 pF trimmer, ARCO 422* . . .
. mounted between emitter and base with minimum
Co: 7-100 pF trimmer, ARCO 423* lead lengths
C3:  3-35 pF trimmer, ARCO 403* gtns.
Ca: 8-60 pF trimmer, ARCO 404* . N . R
C5.Ce: 1500 pF feedthrough Note 2: The emitter resistor, RE, in Fig. 2 provides self bias
C7:  0.01 uF disc, ceramic and is recommended for imoroved stability and
RE:  0.68 Qwire-wound 1W collector efficiency.
Lq: 1.5 turns No. 16 wire 1/4 in. (6.35 mm) ID, 3/16 in.
(4.76 mm) long
Lo:  Ferrite choke, Z = 750
L3 1.5 turns No. 16 wire, Fig.3—RF amplifier circuit for power output test at 400
1/4 in. (6.35 mm) 1D MHz.
Lg: 4.5 turns No. 16 wire, 1/4 in. (6.35 mm) 1D, 3 in.
(76.20 mm) long
P
*Or equivalent. L, [ (IL?‘;L‘,,
P
Fig.2--RF amplifier circuit for power output test at 225 (zG:s'gm N
MH:z. !
€
2,
T T T T T T T T
ST maxasA T CASE TEMPERATURE (T¢)_#100°,C
A \ | | H
F NOTE: Tyg IS DETERMINED BY USE OF Vee
INFRARE| ] T -
1 TECHNIOUES e s2LsTieszRz
1000 —
£ e I Cq: 0.1-10 pF piston capacitor
W, N\ HOT-SPOT | C2,C3,C4,.C5,Cq:  1.0-30 pF piston capacitor (Note 2)
é Y TEMPERATURE (T;g):200°C Cy: 0.01 4F disc ceramic
e 2 Cg: 1000 pF feedthrough
g 100 \ Lq: 1/4 in. (6.35 mm) OD copper tubing; 1-1/4 in.
w e (31.75 mm) Jong (Note 1)
2 ¢ Lo 0.12 UH choke
© L3 0.27 Q wire-wound
2 [+-Vceo MAX. Lg: 1/8 x 1/32 x 5/8 in. {3.17 x 0.79 x 15.87 mm)
| l I ‘ long copper strap
10 . i i -1/4 in.
2 4 68,9 2 46 8o 2 46 81900 Lg: 1/4 in. (6.35 mm) OD copper tubing, 2-1/4 in
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V (67.15 mm) long (Note 1)
92CS-19153
Note 1: Lq and Lg are mounted coaxially within a 1-5/8 x

Fig.4—Safe area for dc operation.

Note 2:

1-5/8 x 6 in. (41.27 x 41.27 x 152.40 mm) box.

For optimum performance, C3 should be mounted
between emitter and base with minimum lead
lengths.

Fig.5— Typical 400-MHz rf amplifier circuit,
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File No. 255 2N5016

CASE TEMPERATURE (Tg)=25°C-1} — o FREQUENCY (f) =1 MHz HEHE
POWER INPUT (P(E}=5 W s %0 Z S CASE T
——225 MHZ i 8 o H
24 — 400 MHz b HH T « e 5
e b7e & 2
F seads X syaspess | g
; i S H
T 20 O - 8 4ok
W & wu B3
o 70 Qa
< A N I
16 s B
5 WA 2 e
a o u | Hi HES R
5 Y = z
o o n| & s o
e 12 5 T < - H 'j -
§ Ogj\c" 50 o 2
& : e g S offilE
& ® : ! @ 0 10 0 40 o 60 7
] i 40 o COLLECTOR TO-BASE VOLTAGE (Val—V gy s 368 RI
} ! © . . L .
4 H Fig.7—Typical variation of collector-to-base capacitance.
10 14 8 22 26 30

COLLECTOR SUPPLY VOLTAGE (Vcc)-V 92LS-1874R2

Fig.6—Typical power output and collector efficiency vs.
collector supply voltage.

CASE TEMPERATURE (T¢)=25° CASE TEMPERATURE (T¢) =25° C s
5 COLLECTOR-TO-EMIT TER VOLTAGE (Vce)=28 v COLLECTOR-TO-EMITTER VOLTAGE (Vcg): 28 V
8 Sesaasaags S t
100 eamaassass. t 25 =
& = H = R :
a o reeast | T NG
| T T = LEERGHES
~ 80 225 © 20 [ :
o : < CR TN
£ 5 T R }
N £ it X d
5 0 : 315 = 5
w t @
o T w
T ES
& 40 3 : 2 10 Sanses
T w T
@ D L + 1 (3 T
o + T It 1 T
S 20 : e : : 5 ko PlE'=T W
gi‘ T t T Hi : imas
3 4 oo e S EScEs ecsate ; i
o 0 i e
o [ 2 3 4 5 6 7 100 200 300 400 00 600 700
RF POWER INPUT (Pjg)—w FREQUENCY (f)— MHz
. 92L5-1875R2 92L5-2042R)
Fig.8—Collector efficiency vs. power input. Fig.9—Typical power output vs. frequency.

TERMINAL CONNECTIONS
Case, Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector
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Solid State
Division

File No. 268
RF Power Transistors

2N5070

Features:

JEDEC TO-60 H1307

RCA—2N50708 is an epitaxial silicon n-p-n planar transistor
of the overlay emitter-electrode construction.- It is especially
designed for linear applications to provide high power in class
A or class B service. This device is intended for 2-to-30-MHz
single-sideband power amplifiers operating from a 28-volt
power supply.

The inherent high-frequency capability of the overlay

Silicon N-P-N Overlay Transistor

For High-Frequency Single-Sideband
Communications Equipment

= Suitable for class A or class B amplifiers
= 25 W PEP output min. at 30 MHz with
gain: 13dB
7n: 40% min.,
IMD: 30 dB max.
® Low thermal resistance

structure together with individually ballasted emitter sites
makes it possible to forward-bias the device into the active
region without incurring thermal instability.

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

®Formerly RCA Dev. No. TA2793.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ...ennuunerieeeenennnn. VcBo 65 v
COLLECTOR-TO-EMITTER VOLTAGE:

With base-emitter junction reverse-biased (Vgg) =-1.5V ....... Vcev 65 \Y

With external base-to-emitter resistance (Rgg) =52 ........... VCER 40 Y
* Withbaseopen ..........ovveninnnnnnnnn i Vceo 30 \
*EMITTER-TO-BASE VOLTAGE  ............... e VeBO 4 \Y
*COLLECTOR CURRENT: Ic

ContinUOUS  +vvvvvvnnennnnnnnrnnnnns e eieieeiii e 3.3 A

Peak .....ccvviiiiiiinnn Werserscnssancaanteranonaans 10 A
*CONTINUOUS BASE CURRENT ......cvviiiinnnnnnnnnennn Ig 1 A
*TRANSISTOR DISSIPATION: Pt

At case temperatures Up 10 25°C ... ..eieiiriieineanaanas 70 w

At case temperatures above 25°C See Fig. 2
*TEMPERATURE RANGE: -

Storage and operating (junction) .............ciiiiiiiieiann -65 to 200 °c
*LEAD TEMPERATURE (During soldering):

At distances = 1/32 in. (0.8 mm) from insulating wafer for

T0SMAX. «eveeenenernsneneeneneessneeensnencneness 230 °c

*In accordance with JEDEC registration data
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File No. 268 2N5070
ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25° C unless otherwise specified
TEST CONDITIONS
LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
Vdc mA dc
Ves | Vee | VBE Ig | I Ic MIN. | MAX.
Collector Cutoff Current:
With base-emitter junction
reverse-biased | 60 | -1.5 - 10
AtTc=150° C CEV 60 |-15 - w0 | .
With emitter open Iceo 60 0 - 10
With base open IcEo 30 0 - 5
Emitter Cutoff Current lego 4 - 10 mA
Collector-to-Emitter
Sustaining Voltage:
With base-emitter junction . _ a _
reverse-biased Vevisus) 18 200 65
With base open Vceglsus) o [2002 | 30 | - |V
With external base-to-emitter a ;
resistance (Rgg) = 582 VeeRfsus) 200 40 -
Emitter-to-Base
Breakdown Voltage ViBR)EBO 10 4 - v
DC Forward Current h 5 3000 10 100
Transfer Ratio FE 5 1000 | 20 -
Magnitude of Common-Emitter
Small-Signal Short-Circuit
Forward Current Transfer Ihtel 5 1000 2 -
Ratio (f = 50 MHz) ]
Output Capacitance (f = 1 MHz2) Cob 30 0 - 85 pF
Available Amplifier
Signal Input Power 1.26 W
(See Fig. 8) ) Pj - PEP
Zg = 502, P, = 25 W(PEP)
f1 = 30 MHz, f5 = 30.001 MHz
Intermodulation Distortion
Zg = 502, Py = 25 W(PEP) IMD - 30 dB
f1 = 30 MHz, f = 30.001 MHz
Collector Efficiency
Zg =50, P, = 25 W(PEP) ne 40 - %
f1 = 30 MHz, f = 30.001 MHz
Thermal Resistance °
Junction-to-Case Rouc - 25 ciw
*In d with JEDEC regi: data format

Pulsed through a 26-mH inductor; duty factor = 50%
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2N5070 - File No. 268

COLLECTOR SUPPLY VOLTAGE (Vgg) = 28V T :
FREQUENCIES (TWO-TONE) = 30 MHz, 30.001 MHz : e ae:
o O COLLECTOR QUIESCENT CURRENT (Icq) = 20 mA o
< CASE TEMPERATURE (Tc) = 25° CORUP TO 750 C = 100] - :
g <
g =
8 2 so)
E =
= 20 ]
5 O a2
a D ORDER ] 8
3 30 =l RS g
£ 1 H ORDER 1 &
: T o I
8 40 s aSEn T T & 40
2 TH ORDER 1| 5 2
5 T T El
E =
= 50 2
: T
! :
Stisatasast:
10 - ofiH HTEE
RF POKER OUTPUT (Poyy) - W (PEP) -loo -s0 ° 50 00 10 200 250
92LS-I877R! CASE TEMPERATURE (T¢) - °C
92LS-1882R2
Fig. 1—Typical intermodulation distortion vs.
rf power output. Fig. 2—Dissipation derating chart.
10 cASE TEMPERATURE (Tg)=100°C EO[COLLECTOR SUPPLY VOLTAGE (Vog) =28V
NOTE: T g IS DETERMINED B FREQUENCIES (TWO-TONE) =30 MHz , 30.001 MHz
T USE OF INFRARED | QUIESCENT COLLECTOR CURRENT =20 mA
¥ Ic MAX TECHNIQUE 50 {CASE TEMPERATURE (T¢) = 25°C T
R R « : i i
3 x B i
e i1 | | £ a4
z HOT -SPOT TEMPERATURE| 5
‘%' (T,5)=200°C :
33 I e
o AN & 30
S [}
(\ﬁ g
3 5oy
o 9 w 20
P}
o v )
CEQ <]
LIMITED ©
10 -
) T 1 1
o4 asiieas:
) 10 100 T HH
COLLECTOR-TO-EMITTER VOLTAGE (Vog)—V ° > 10 1° 20 2% 303
OUTPUT POWER (Pgg) — W (PEP)
92CS-19139 92L.S- !880RZ.
Fig. 4—Typical collector efficiency vs. rf
Fig. 3—Safe operation with dc forward bias. power output.
O COLLECTOR SUPPLY VOLTAGE (Vg) - 28V FREQUENCIES (TWO-TONE) = 30 MHz, 30.001 MHz T
FREQUENCIES (THO-TONE) = 30 MHz, 30.001 MHz COLLEGTOR QUIESCENT CURRENT (igq) = 20 mA
COLLECTOR QUIESCENT CURRENT (Igq) = 20 mA IMD = 30d8
304 10 : T R 50| CASE TEMPERATURE (Tg) = 25° C
3 H 5 i
& g T < IS ook s Ead esaat
£ S e SHHIE 3 %ok =
= 2 HHY = L5 T HH
[} E Y =] teas
L= e 3 T
5 B t Astag: wo [
£208 30 3 RD ORDE 2 5 30
= = SRS risasases: = 3 : +
£ £ il g :
g8 3., & 20 S aneat:
g g T 2 : =
5 2 e w ;i
a - p T o T +
%102 s0 = ; 10 :
. ! T T s
- == : : ; sy
BaSamsstnstceasser: ! = : = FH
sASSESsaRsgticesas: SSesasnnasen: T i
20 4 60 80 100 120 140 ° 10 20 0
CASE TEMPERATURE (T¢) - °C " COLLECTOR SUPPLY VOLTAGE (Vgg) - V .
92LS-188IRI 92LS-1883R2
Fig. 5—~Typical rf power output and inter-
modulation distortion vs. case tem- Fig. 6—Typical rf power output vs. collector
perature. supply voltage.
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File No. 268 2N5070 -
1000
COLLECTOR SUPPLY VOLTAGE (Vcc) =28V
€| CASE TEMPERATURE {T¢)=25°C
a
/]
2
<
€ 100
~ 8 va
g e =
ra
e e
&
3
lg =
: /
o
10
£ s }
I f
3 4
o
2 /
10
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
BASE-TO-EMITTER VOLTAGE (Vgg)-V
- 92LS-2I53Rt
Fig. 7—Typical transfer characteristics.
Vec
Cs
Ve
(NOTE I}
L2 = Note 1: Adjust Vgg for a collector quiescent current of
c 20 mA with no rf input signal.
- 6, L
‘5“12»00/‘.(,,\,3\ Note 2: Impedance measurements are made at transistor socket
ins.
PoE P
[ 0 (2, =500 Single-Sideband Suppressed-Carrier Service
—r VYL
’,:Q'l“l_ Zo#ioa e . . . .
PlE oTE2) 7 Peak envelope conditions for a signal having a min-
(Zg=50n) L imum peak-to-average power ratio of 2.
> C2
R =C3 Test Operation
In test circuit shown,° with “Two-Tone”
L Modulation, at T = 30° C, and at 30 MHz.
- 92LS-1878R3
Ly: 3T No. 12wire, 1/4 in. (6.36 mm) ID, : 0.1 4F, ceramic Collector Supply Voltage . 28V
1/2iin. {12.7 mm) long 5: 1000 pF feedthrough Collector Bias Current . 20mA
Lp: 6T No.14wire,3/8in. (9.52mm) ID,  Cg: 24-200 pF;, Arco 425 RF Power Output:
3/4in. (19.05 mm) long or equivalent AVErage . . .o v ittt 12.5 min. W
Lg: 5T No.10'wire,3/4 in. (19.05mm) ID, ~ Cy: 32-250 pF, Arco 426 Peak Envel 25 min. W
3/4 in. (19.05 mm) long or equivalent €aK CNVEIOPE. « .+« o e «veveneeeees min.
Intermodulation Distortion? 30 max. dB
Cy: 140680 pF, Arco 468 Collector Efficiency. . . ... .. 40 min. %
or equivalent Ry 12,5W
Cy: 170-780 pF, Arco 469 Ry: 500,25 W 3 - .
or equivalent RFC: 350 Ferrite choke, Ferroxcube Referenced to either of the two tones and without the use
Cg: 0.05 uF, ceramic #VK200 01038 or of feedback to enh linearity.

Fig. 8—Linear rf amplifier circuit for power output test at 30 MHz.

TERMINAL CONNECTIONS
Pin No. 1 — Emitter

Pin No. 2 — Base

Pin No. 3 — Collector
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NG

Solid State
Division

File No. 269
RF Power Transistors

2N5071

Features:

aét

JEDEC TO-60 H1307

RCA type 2N50712 is an epitaxial silicon n-p-n planar
transistor featuring overlay emitter electrode construction.
This device utilizes many separate emitter elements and has
individual ballast resistance in each of the emitter sites for

24-W (CW), 76-MHz Emitter-
Ballasted Overlay Transistor

““ : Silicon N-P-N Device for 24-Volt Applications
in VHF Communications Equipment

& For class B or class C amplifiers
m For 24-V FM (30 to 76 MHz) communications
= 24 W output at 76 MHz with 9 dB gain (Min.)

® | ow thermal resistance

The transistor can be operated under a wide range of
mismatched load conditions. All units are tested for a load
mismatch having a VSWR of 3:1 which is varied through all
phases. The test is performed at 30 MHz and 30 watts

stabilization. It is especially designed as a high-power, class
B and C rf amplifier for FM communications with a 24-volt
power supply. It is useful for both narrowband and wideband
applications in the 30- to 76-MHz frequency range.

output. .

aFormerIy RCA Dev. No. TA2827.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ........covvvinnennnn. VCBO 65 \"
*COLLECTOR-TO-EMITTER VOLTAGE ............cuvnn.. Veeo 30 \%
*EMITTER-TO-BASEVOLTAGE .......covviirenninnnnn.. VeBo 4 \%
*COLLECTOR CURRENT:

ContinUOUS ..\ttt e iieiiaiiinannn, IC 3.3 A

Peak .. e e 10 A
*CONTINUOUS BASE CURRENT ......ovvvinenenennnnn.. g 1 A
*TRANSISTOR DISSIPATION: Pt

At case temperaturesupto 25°C ...................... 70 w

At case temperatures above 25°C ...................... See Fig. 5
*TEMPERATURE RANGE:

Storage and operating {junction) ........................ —65 to 200 °c
*LEAD TEMPERATURE (During soldering):

At distances > 1/32 in. (0.8 mm) from insulating wafer for

108 MAX.  © ottt et e e, 230 oc

*In accordance with JEDEC registration data
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File No. 269

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C.

STATIC
TEST CONDITIONS
DC DC bc
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V Voltage- mA
\
Ve | Vee | VBe | e g | 1c |min | max.
Collector-Cutoff Current:
| 60 -15 - 10
CEV
AtTe= 150°C 60 -1.5 - 10
mA
With base open 'CEO 30 0 - 5
With emitter open 'CBO 60 - 10
Emitter-Cutoff Current 'eBO 4 - 10 mA
Collector-to-Base
Breakdown Voltage V(BR)CBO 0 2002 65 - v
Collector-to-Emitter
Breakdown Voltage:
With base open V(BR)CEO 0 2002 30 - v
Collector-to-Emitter
Sustaining Voltage:
With base open Veeolsus) 0 200 30 - v
With external base-
to-emitter resistance VceRlsus) 200° 40 -
(Rgg) =5 Q
Emitter-to-Base
Breakdown Voltage V(BR)EBO 10 0 4 - \%
DC Forward Current h 5 3A 10 100
Transfer Ratio FE
5 1A 20 —
ThermalA Resistance Ry ic - 25 oc/w
{Junction-to-Case)
Pulsed through a 25-mH inductor; duty factor = 50%; repetition rate 2> 60 Hz.
DYNAMIC
TEST CONDITIONS .
CHARACTERISTIC SYMBOL |  DC Collector Input Power | Fr LIMITS UNITS
Supply (Vge)-V (Pg)-w (f)-MHz | MIN. | MAX.
Power Output PoE 24 3 76 24 - w
Power Gain Gpg 24 3 76 9 - dB
Magnitude of
Common-Emitter, Vg =15V
Small-Signal, Short-Circuit lhf6| C_E 50 2 -
Forward Current Ic=1A
Transfer Ratio
* Ayailable Amplifier P, SDurc_e impedance Pop =24 W 76 _ 3 w
Signal Input Power (Zg) = 50
Collector Efficiency ¢ 24 3 76 60 - %
Load Mismatch M 24 1.2 30 GO/NO GO
VSWR = 3:1
Collector-to-Base Capacitance Cobo Veg=30 V - 1 - 85 pF

* In accordance with JEDEC registration data

2N5071
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2N5071

File No. 269
PERFORMANCE DATA
111 T
u CASE (Te) = 25°C FREQUENCY (f)=76 MHz
TOTT COLLECTOR SUPPLY VOLTAGE (Vcg) = 24V | CASE TEMPERATURE (Tc)=25°C
s < : FH INPUT POWER (Pyg)=3W
H >
i g &
o 2 s T 5 4
é O, g
= R, 2
5 Wy I S 39
a “ "o x
5 e, ¥
3 “r 3
[ a 20|
z ™S
E '3
4
w o 10
«
\V
° 20 20 60 80 0 6 15 20 2 30 35 40
FREQUENCY () —MHz COLLECTOR SUPPLY VOLTAGE (Ve —V
92LS-1835R2 92CS—19i59
Fig.1—Typical output power vs. frequency. Fig.2—Typical output power vs. collector supply voltage.
COLLECTOR SUPPLY VOLTAGE (Vec)=24 V I 19 case TempERaTURE (Tg)zloocc | T T T[]
CASE TEMPERATURE (Tc) =25°C o | NOTE:T g IS DETERMINED 8Y_|
30| FREQUENCY (1) =76 MHz 80 | USE OF INFRARED
J:_HJ:_;L' H ® T ab— 1c max. TECHNIQUE
E 3 ImEEEAKT 70 ~ ) N
1 oo € 2
8 5 5 HOT -SPOT TEMPERATURE
£ 20 50 = & (Tyg) =200°C
« Y <
£ £ s ! AN
o =l ™ o«
a | 0 w <]
- ['4 5
2 o w
g 5 2
5 10 o & 3 ¢
° - © %
] ceo
3 LIMITED
& 30
ol
0 3 | 10 100
INPUT POWER (P1g)—W COLLECTOR-TO-EMITTER VOLTAGE (Veg) —V
92¢S-19160

. 92CS-19139
Fig.3—Typical output power or collector efficiency vs. Fig.4—Safe area for dc operation.
input power at 76 MHz. '

T is COLLECTOR SUPPLY VOLTAGE
T s (Vcel=24 V
: D 13 {— OUTPUT POWER (Pog)=20W  _|
= (oo 1! CASE TEMPERATURE (Tc)=100°C
£ : E NN T
g \1\1 Samy .
2 0 .
£ &
A o
2 g e
s : ui|
g " sok L
5 S8 v — 080
g 5E
w

§ 40 455
= 8
g ' sg

20 VSR 13

30 20 50 60 70 80
o FREQUENCY (f)—MHz
i HEH R
-10 -50 50 100 150 200 250 92¢s 19161
CASE TEMPERATURE (T¢) - 0C
925-1882R2 . .
Fig.5-RF Dissipation derating curve. Fig.6—Typical broadband performance of 2N5071.
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File No. 269 2N5071

2n5071 (2,250 Q) Cq CZ: 56-300 pF trimmer capacitor, ARCO 427, or equivalent
03, C4: 32-250 pF trimmer capacitor, ARCO 426, or equivalent
(zg=500) €
CS: 1000 pF feedthrough
Cgi 0.1 uF (50V) electrolytic
cz;l Ly: 1 turn, No.16 wire, 5/16 in. (7.93 mm) ID

L2:1 Ferroxcube No.VK200 01-3B, or equivalent

L3, L4: 3 turns, No. 10 wire, 5/16 in. (7.93 mm) 1D,

_J_ C . 1/2in. (12.7 mm) long

(0]
+Vcc=24V 92L5-1836R2 Note: Impedance measurements are made at transistor socket pins.

Fig.7—Narrowband rf amplifier circuit for power output test

(76-MHz operation).
(z, =s09) C1, CZ: 55-300 pF trimmer capacitor, ARCO 427, or equivalent
(zg . 2N5071 C3, CS: 0.47 uF ceramic
=500 I
! C4: 1000 pF feedthrough
il I:::: L1 : Ferroxcube No.VK200 01-3B, or equivalent
= T /—f'Cz T1 B T2, T3: 6 twisted pairs (10 turns/in.) of No. 28
wire connected in parallel. 3 1/2 turns
l on Indiana General CF-108-Q2
T3 = Vee ferrite core, or equivalent.

T4, T5: 2 lengths of RE-196A/U cable connected in parallel.
92C5-19162 7 turns on Indiana General CF-111-Q1 ferrite core,
or equivalent.

Fig.8—Wideband rf amplifier circuit (30-to-76 MHz).

TERMINAL CONNECTIONS

Mounting Stud, Case, Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector
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File No. 270

NG/

Solid State
Division

RF Power Transistors

2N5090

Features:

JEDEC TO-60

H1307

RCA-2N5090® is an epitaxial silicon n-p-n planar transistor
employing the RCA-developed “overlay” emitter-electrode
design. It is intended for rf amplifier, frequency-multiplier,
and oscillator service in vhf and uhf communications
equipment.

The overlay structure contains many isolated emitter sites

High-Power Silicon N-P-N
Overlay Transistor

High-Gain Type for Class A, B, or C
Operation in VHF/UHF Circuits

= Maximum safe-area-of-operation curve

= 1.2 W (min.) output at 400 MHz (7.8 dB gain)
u 1.6 W (typ.) output at 175 MHz (12 dB gain)
= Hermetic stud-type package

m All electrodes isolated from stud

connected in parallel by means of a diffused grid structure
and a deposited metal overlay. The overlay design provides a
very high emitter-periphery-to-emitter-urea ratio and results
in low output capacitance, high rf-current-handling capa-
bility, and high power gain.

®Formerly RCA Dev. No.TA7146.

1000
MAXIMUM RATINGS, Absolute-Maximum Values: 8| CASE TEMPERATURE (T¢)=100°C
*COLLECTOR-TO-BASE VOLTAGE .. Vcpo 55 vl T MAX.
COLLECTOR-TO-EMITTER E ~
VOLTAGE: 1 N
With external base-to-emitter K3 HOT SPOT TEMPERATURE
. = (T,g) = 200°C
resistance, Rgg =102 ......... VCER 55 A [~
* Withbase open ............... .. VCceo 30 Vo |
*EMITTER-TO-BASE VOLTAGE .... VEgo 35 v |& 100 N
*CONTINUOUS COLLECTOR Y s :Js 1S DETERMINED BY AV
s— SE OF INFRARED
CURRENT ......ovinnnnnnn Ic 04 AR S NGV ERARED VE
*CONTINUOUS BASE CURRENT. ... .. I 0.4 A w
*TRANSISTOR DISSIPATION ...... Py 2 Veeo MAX.
At case temperatures up to 100°C........... 4 w ©
At case temperatures above 100°C. . Derate linearly at 0.04 W/°C
*TEMPERATURE RANGE: 10
Storage & Operating (Junction)........ .... —65t0+200 ©cC | 10 100
*LEAD TEMPERATURE (During soldering) : COLLECTOR-TO-EMITTER VOLTAGE (Vog)—V
At distances > 1/16 in. (1.58 mm) from 92¢5-17671
insulating wafer for 10 s max. ............. 230 oc Fig. 1—Safe area for de operation
*In accordance with JEDEC registration data format JS-6 RDF-3. ’
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File No. 270 2N5090
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tg) = 25°C
STATIC
TEST CONDITIONS ]
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS;
Voltage-V | Voltage-V mA
Vce VB Ig g Ic MIN. | MAX.
*| Collector-Cutoff Current:
With base open ICEO 28 0 - 0.02
With base-emitter junction reverse-biased 55 -15 - 0.1 mA
With base-emitter junction reverse-biased & Icev
Tc = 200°C 30 -15 - 5
* | Emitter-Cutoff Current 1EBO 35 — 0.1 mA
Collector-to-Base Breakdown Voltage V(BR)CBO 0o 0.1 55 - \%
*! Collector-to-Emitter Sustaining Voltage:
With base-open VcEeo(sus) 0 5 30 -
v
With external base-to-emitter resistance v (sus)
(Rgg) = 102 CER 5 553 -
Emitter-to-Base Breakdown Voltage V(BR)EBO 0.1 0 35 - \
*| Collector-to-Emitter Saturation Voltage Vcelsat) 20 | 100 - 1.0 v
*| DC Forward-Current h 5 360 | 5 -
Transfer Ratio FE 5 50 | 10 . 200
Thermal Resistance (Junction-to-Case) Rguc - 25 ocw
3pylsed through a 25-mH inductor; duty factor = 0.05%.
DYNAMIC
TEST CONDITIONS
DC Collector Output Input - Collector | Frequency
CHARACTERISTIC SYMBOL| Voltage |Power (Pog) | Power (Pyg) | Current (Ig)|  (f) LIMITS | uniTs
v w w mA MHz MIN. | MAX.
Power Output (Class C amplifier,
= 0.2 4 1. -
unneutralized) (See Fig. 2) Poe |Vcc=28 oo 2 w
Gain-Bandwidth Product fr Vcg =16 50 500 | — MHz
* | Magnitude of Common Emitter,
Small-Signal, Short-Circuit Forward- Ihfel Vcg =15 50 25 -
Current Transfer Ratio
* | Available Amplifier Signal Input Power 1.2 400 - 0.2 w
* | Collector Efficiency . 1.2 a5 - %
* [Collector-to-Base Capacitance C Veg =30 1 - 35 pF

*In accordance with JEDECC registration data format JS-6 RDF-3.

(2g:500)

Vee=+28v

Pie 2N5090 3 L2

9255-3620R2

Fig.2-400-MHz rf amplifier for output power test.

Cq: 0.9-7 pF, ARCO 400, or equivalent
C2, C3: 1.5-20 pF, ARCO 402, or equivalent
C4: 1,000 pF, feedthrough type

Lq: 2turns No.18 wire, % in. (6.35 mm) ID

1/8 in. (3.17 mm) long
Lg: 3turns No.16 wire, % in. (6.35 mm) ID,
3/8in. (9.52 mm) long

L3: 0.1 uH, RFC

L4: 2 turns No.18 wire, 1/8 in. (3.17 mm) 1D,

1/8in. (3.17 mm) long
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2N5090 File No. 270
CASE TENPERATURE (T¢) = 250 C
CASE TEMPERATURE (Tg) = 25°C ~ RF INPUT POWER (Pg) = 0.2 W
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 28V 1 FREQUENCY (f) = 400MHz.
s ot
=
id 30 2R )
& 25 < ; :
e & = T
g £ S
z 20 I 200, 3 P
2 e
£ — N 5 : ;
g 15 ™ 20N\ 5 ;
H \ E 0.8 = 1 S
L 10 RE 1o — 0 N NL & B et
YT Powgg N :
\{Pp' 50 my \\ N 0.6
05 P~ I~ 7 !
] A :
™~ it
Ll I J‘ 0.4 FHE Eariiis i
100 200 300 40 600 5 10 I 2 25 0 35 40
FRE QUENCY (f) —MHz COLLECTOR SUPPLY YOLTAGE (Voc)—V
9255-3618R2 9285-3613R2
Fig.3—Typical output power vs. frequency. Fig.4—Typical output power vs. collector supply voltage.
CASE TEMPERATURE (Tc) = 25°C COLLECTOR-TO-EMITTER VOLTAGE (V) = 15 V
1000 CASE TENPERATURE (Tc) = 250 C
» 2
E o
1 s oo L
é— co\_‘jd - Ey,rr& ‘.::
5 o, Y
g 600 Ce 7 ) 2 —
3 LN 2 5 n - 50
£ 2 ] ]
£ ol N g Cuuecvmmc T —
a N 20 mA
: : SN
F] - 7! RN
@ w1 00 4
z 2 &
3 1
u
o 20 40 60 80 100 50 100 500
COLLECTOR CURRENT (Ic)—mA FREQUENCY (f)- WHz
92CS-14634R2 9255-3622R2
Fig.5—Typical gain-bandwidth product vs. collector current. Fig.6—Typical series input resistance vs. frequency.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 15V COLLECTOR-TO-EMITTER VOLTAGE (VCg) = 15V
12| CASE TEMPERATURE (T¢) = 25° C COLLECTOR CURRENT (Ic) = 25 mA 3%
CASE TEMPERATURE (Tc) = 25° C
g a N L]
L s L L
* < 2 % "o
£ & Re (hjg) £
£y — £ —_ 0 £
$ o W ]
1] =
5 o o sV g 15 ) B g
P i i Ao 8
5 WS . Al s
g = g z
z ~ g =
- z Pt
FNY—— - g ° 100 2
z -8 & . 4
“ Y 5 = i
-12 75-50- 25 -10
L1 15
s ¢ ) ? ‘o F} 100 t e
FREQUENCY (f) ~NHz FREQUENCY (f) - NHz
9255-3623R2 8255-3624R2
Fig.7—Typical series input reactance vs. frequency. Fig.8—Typical series input resi: and r vs.
frequency.
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2N5090

OLLECTOR-TO-EITTER VOLTAGE (VCg) = 15 V
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 15V ‘éA';Ei‘;‘;“’:ETR‘:wRE PriNitios (Vce)

-] CASE TEMPERATURE (Tc) = 250 C L [
Lo =
;.:: 3 3 i
= & 38 \
K 4 w 12
" ]
w
g 5 1
s G % &
g + 3 § 6“’04, E 8 .
e 1050 15, 100 N 5 AN
= 8 Prg, & N
g 5 S |
5 ¢ - I COLLECTOR CURRENT (Ic) = 25 OR 100 mh
— 4 J’M -1 g 4
I
4 - 2
2 N &
: N & 2
%
&

102 0

50 ° Poaw tos 50 £ t fosm

FREQUENCY (f) - KHz
9285-3625R2
Fig.9—Typical parallel output resistance vs. frequency.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 15V
COLLECTOR CURRENT (Ic) = 25 mA
CASE TEMPERATURE (T¢) = 250 C

|-a
2
]

\\ T~ w

PARALLEL OUTPUT CAPACITANCE (C;,,) - pF

PARALLEL OUTPUT RESISTANCE ll/Re (Y22)
- R
=

FREQUENCY (f) - MHz
285-3626R2

Fig.10—Typical parallel output capacitance vs. frequency.

FREQUENCY () = | uHz
| CASE TEMPERATURE (Tc)=25°C

COLLECTOR-TO-BASE CAPACITANCE (Copo)— PF
N

) 10
: : ~|
A (Cou s ——— |
2l
2 2
102 1.0
50 100 7 50 ] ) 26 0

FREQUENCY (f)~ MHz
9285362782

Fig.11—Typical parallel output resistance and capacitance vs.

frequency.

COLLECTOR-TO-BASE VOLTAGE (Vcg)—V
92CS~-13157TR2

Fig.12~—Typical variation of collector-to-base capacitance.
with collector-to-base voltage.

TERMINAL CONNECTIONS

Pin No. 1 — Emitter
Pin No. 2 — Base

Pin No. 3 — Collector
Case—Isolated
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NG

Solid State
Division

RF Power Transistors

2N5102

Features:

JEDEC TO-60 Hiz0r

RCA-2N5102° is an epitaxial silicon n-p-n planar transistor of
the overlay emitter-electrode construction. It is especially de-
signed with integral ballast resistors in each emitter site to pro-
vide high power as a class C rf amplifier for vhf aircraft com-
mtinications service (108 to 150 MHz) with amplitude mod-
ulation and 24-volt power supply.

The transistor features complete protection against any load
mismatch. Each unit is tested at 118 MHz with full modula-
tion and no current limiting for all load-mismatch conditions
from short-circuit to open-circuit.

MAXIMUM RATINGS, Absolute-Maximum Values:

15 W output min. at 136 MHz
For 24 V aircraft communication
Load mismatch protection

High voltage ratings

Emitter grounded to case

High-Power Silicon N-P-N
Overlay Transistor
For Class C, AM Operation in VHF Circuits

TERMINAL CONNECTIONS
Case, Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3— Collector

In the overlay structure, a number of individual emitter sites
are connected in parallel-and used in conjunction with a com-
mon collector region. When compared with other structures,
this arrangement provides a substantial increase in emitter
periphery for higher current or power, and a corresponding
decrease in emitter and collector areas for lower input and
output capacitances. The overlay structure thus offers greater
power output, gain efficiency, frequency capability, and
linearity.

®Formerly RCA Dev. No. TA2791

*COLLECTOR-TO-BASE VOLTAGE .. .tttttiteint it eieaanns VeBO 90 \
COLLECTOR-TO-EMITTER VOLTAGE:
With base-emitter junction reverse-biased, VBE =—15V ........cccuiiiiiinnnn.... VCEV 100 A
*With external base-to-emitter resistance, RBE=5Q . ...ovvirrnrinrininrinnenenn . VCER 50 \
EMITTER-TO-BASE VOLTAGE .. ...utttttittittateat et it ieenns VEBO 4 Vv
*CONTINUOUS COLLECTOR CURRENT ...ttt e eiiaaecienannns Ic 3.3 A
PEAK COLLECTOR CURRENT ... . it it 10 A
*CONTINUOUS BASE CURRENT . . .0ttt ittet ettt ettt e i ieeeeieenaens g 1 A
*TRANSISTOR DISSIPATION: PT
At case temperatures UP 10 25°C ... .vt e iut ettt e e e et 70 w
At case temperatures @8bove 25°C ... ...ttt e e e et See Fig. 6
*TEMPERATURE RANGE:
Storage & Operating (JUNCLION) ... ..o ituniee it ittt iiie i ianee s -65t0200 °C
*LEAD TEMPERATURE (During soldering):
At distances 2 1/32 in. (0.8 mm) from insulating wafer for 10smax .................. 230 °c
*In accordance with JEDEC registration data.
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

2N5102

*

*

TEST CONDITIONS
LIMITS
CHARACTERISTIC SYMBOL VOLTAGE CURRENT UNITS
Vdc mA dc
Vee| Vce| VBE| e | 1B Ic MIN. | MAX.
Collector Cutoff Current:
With base-emitter junction
reverse biased | 83 -1.5 - 20 mA
AtTC=150°C CEV 30 | 15 = 10
With external base-to-emitter | 50 _, 10
resistance (Rgg) =5 Q CER
Emitter Cutoff Current IEBO -4 - 10 mA
Collector-to-Emitter
Sustaining Voltage: 2
With base-emitter junction Veevisus) 15 6007 | 100
reverse biased v
With external base-to-emitter 3
resistance (RBg) =5 Q VCER(sus) 200 50 B
With base open VcEQ(sus) 0 2002 35 -
Emitter-to-Base Breakdown
Voltage V(BR)EBO 10 0 41 - v
. 4 3A 10 -
DC Forward Current Transfer Ratio heg 4 05A 10 | 100
Magnitude of Common-Emitter,
Small-Signal, Short-Circuit Forward
Current Transfer Ratio [nfel 24 500 ! -
(f = 150 MHz)
Output Capacitance (f = 1 MHz) Cob 30 0 — | 8 | pF
Available Amplifier Signal Input
PowerD P; - 6 w
(Po=15W, 2G =50, f = 136 MHz)
Collector Circuit Efficiency o
(PIE=6W,ZG=50%, =136 MHz) | 'C 00 - %
Modulation® 24 o
(f = 118 MHz) M (vee) 8 | - %
. d "
Loail Mismatch M 24 1100 Will not be
(f =118 MHz2) (Vee) damaged
Dynamic Input Impedance (See Fig. z 24 1.7+j2.6 Q
10) (P)E = 6 W, f = 150 MHz) IN vee) (typ)
Thermal Resistance o
(Junction to Case) Rouc - 25 cw

*In accordance with JEDEC registration data.

APulsed through a 9-mH inductor; duty factor = 50%.

bUnmodulated carrier.

€See Figs. 9 & 10. Carrier Power, PcaR =15 W;

2 (Ppopm — PcaRr!
Vg modulation = 100%; M = Z_AMT CAR x 100%.
Pcar

dunder conditions of footnote c, the transistor is subjected to

all conditions of load mismatch from short-circuit to open-circuit.
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CASE TEMPERATURE (Tg) =250 C : A TEr ERATURE (Tc)225° C
COLLECTOR. T0- ENTTER VOLTAGE (Vge) =24V 1 RF PONER INPUT (PiN)=6
RF POKER INPUT (Py)=6 W CE e e e s FREQUENCY =13 Wz
=
= 1 25
L =
5 e
< gl
5 £
= =3
5 215 2
I~ ]
H 3
2 =
w &
&
5
; i :
= :
W‘E::m: Eststiaiine gREedi| HH 0 5 10 15 & 25 3 3B 4
i w3 m w1 COLLECTOR- T0- EMITTER VOLTAGE (Vog)—V
OUTPUT FREQUENCY (foyy)—MHz 92553665
9S04 Fig. 2—Typical rf power output vs. collector-
Fig. 1—Typical power output vs. frequency. to-emitter voltage.
CASE TEMPERATURE (T¢)=25° C COLLECTOR SUPPLY VOLTAGE (Veg)=24 v =
COLLECTOR-T0- EMITTER VOLTAGE (VoE)= 24V ! CASE TEMPERATURE (Tc)=2: I
RF POWER INPUT (Pi\)=6 OPERATING FREQUENCY= 135 unz :
] :
T , = 5 -
© T 1
£ T B
€ : 5 RS
o ; I
& : : E HihH
=1 s 1 2 33ssay
I 5 : E T
I 3
I~ = = S -
8 S I S
=] o Hr
4 = T
= o= :
8 = &
;
I e e S B st o= R H HEs
100 110 120 130 140 50 4 5 6 1 9
OUTPUT FREQUENCY (foyy)—MHz RF POWER INPUT (Piy)—W
92553666 9255-3667
Fig. 3—Typical collector efficiency vs.
Fig. 4—Typical power output vs. power input. frequency.
[ T20E
FREQUENCY =1 MHz =
CASE TEMPERATURE (Tg) =250
N B
% & ;
S 2
w oF ==
zZ
£ s = e
S H =4 T
T =5
A 22
2 H1 x
3 ES ;
S
=10
&
s X
5 20 )
w —— Fgey
° H £ EEEninms R NiEE
in 00 50 0 50 100 180 200
0 5 0 15 2 25 30 3% 4 S
COLLECTOR- T0- BASE VOLTAGE (Vgp)—V
- 92553668 92LS-1279RI
Fig. 5—Typical ion of coll to-b:
capacitance. Fig. 6—Dissipation derating curve.
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101 cASE TEMPERATURE (Tc) <100°C
| NOTE:T,g IS DETERMINED BY _|
1 USE OF INFRARED
T ap—1c max. T |
g N
- 2]
3 HOT-SPOT TEMPERATURE|
& {Tyg)=200°C
3
c 8 AN
o
=
8
=)
3
g 4
Veeo
LIMITED
o
[ 10 100
COLLECTOR-TO-EMITTER VOLTAGE (Vog)—V
92C5-19139
Fig. 7—Safe operation area with dc forward
bias.
MODULATORY O
OSCILLOSCOPE
e "L
RF AMPLIFIER
SOURCE DRIVER CIRCUIT VARIABLE
(SEE FIG.I0) LOAD
MISMATCH
CIRCUIT
92L5-1276R2
Fig. 9—Block diagram for modulation test.
12 V. MODULATED
(SEE NOTE)
d
Py *100mwW
(Zg=500),

O

7

RCA RCA RCA
100mW| 40290 40291 40292 RCA 15
- = [—*] 2N5102 [* WATTS
CARRIER
POWER
12, 12y, 12y, 24V,
MODULATED ~ MODULATED  MODULATED ~ MODULATED

Upward modulation only.
srs-armz
Fig. 8—Block diagram of a typical narrowband aircraft radio
transmitter chain.

PN Four
(zg=500) L (ZL=500
> ) }." ag gt 1
>—51 G
#e.
T 2 ey
. g = 92LS5-1275R2
C1.Cg 335pF L1z 31/4 tums, 1/8in. (3.17 mm) dia.
C2,C7: 7-100 pF No. 14 wire
C3: 0.1uF L2:  2turns, 3/8 in. (9.52 mm) dia. No. 14 wire
C4: 0.05uF L3: 4 turns, 3/8 in. (9.52 mm) dia. No. 14 wire
Cs:. 1,000 pF La. Ls: 350 Q Ferrite choke, Ferroxcube
R: 19 wire wound # VK200 01-38

Fig., 10—RF amplifier circuit for power output test.

24 V.MODULATED

12 V. MODULATED

Pour
(z =500

e

Cq,C3,Cs, C7,C1g: 3-35pF
C2, C4, Cg. Cg, C17: 8-60 pF

Cg, C11.Cq3: 0.03uF
C10. C12, C14: 1,000 pF
Cy5: 0.1 uF
Ly, Lg:

Ly, Lg:
# VK200 01-4B

L3: RFchoke, 1.5 uH

Fig. 11 — Circuit diagram of a typical

3turns, 1/4 in. (6.35 mm) dia., No. 16 wire
Ferrite choke, Z = 450 ohms, Ferroxcube

92LM-1278R2
La, Ly:  4turns, 1/4 in. (6.35 mm)dia., No. 16 wire

Lg: RF choke, 1.0 uH

Lg: wire-wound resistor, R = 2.4 ohms
Lig: 3turns, 1/8in. (3.17 mm) dia., No. 14 wire
L19:  2turns, 1/2in. (12.7 mm) dia., No. 16 wire
Ly2: 4 turns, 1/2in. (12.7 mm) dia., No. 16 wire
Lqi3: 350 Q ferrite choke, Ferroxcube # VK200 01-38

Note: Upward modulation only.

aircraft radio chain.
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NG

Solid State
Division

RF Power Transistors

2N5109

Features:

® Low distortion

'JEDEC TO-39 W t
. = Low noise

RCA-2N5109“‘is an epitaxial silicon n-p-n planar transistor
employing “overlay’’ emitter electrode construction. It is
especially 'designed to provide large dynamic range, low dis-
.tortion, and low noise as a wideband amplifier into the
vhf range.

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE ...... Veso 40 Vv
COLLECTOR-TO-EMITTER VOLTAGE:
* With Dase OPEN - v vverieat Vceo 20 VvV
With external base-to-emitter resistance
(RBey =100 ..... e Vcer a0 v
* EMITTER-TO-BASE VOLTAGE.......... Veso 3 v
* CONTINUOUS COLLECTOR CURRENT. . . Ic 04 A
* CONTINUOUS BASE CURRENT - .. 's 04 A
* TRANSISTOR DISSIPATION: . Pr
At case temperature up 10 75°C 25 W
At case temperature above 75°C . ...... See Fig. 10

* TEMPERATURE RANGE:
Storage and operating (Junction) ........
* LEAD TEMPERATURE (During Soldering):
At distances >1/32 in. (0.8 mm) from
the seating plane for 10 s max  ....... 230 ©c

-65 to +200 ©OC

* In accordance with JEDEC registration data

Silicon N-P-N Overlay Transistor

High Gain for Line Amplifiers in
CATV and MATV Equipment

® High gain-bandwidth product
® | arge dynamic range

A high gain-bandwidth product over a wide range of collec-
tor current makes the 2N5109 ideally suited for such ap-
plications as CATV and MATV. line amplifiers and low-
noise linear amplifiers.

*Formerly RCA Dev. No. TA2800.

CASE TEMPERATURE (Tc) = 25°C
COLLECTOR-TO-EMITTER VOLTAGE (V¢g) = I5V

- 1750

1500

1250

GAIN-BANDWIDTH PRODUCT (f) — MHz

; >
20 40 60 80 100 120 140
92L5-2168R2

COLLECTOR CURRENT (Lc)—mA

Fig. 1—Gain-bandwidth vs. collector current for type 2N5109.
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File No. 281 2N5109
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C Unless Otherwise Specified
TEST CONDITIONS
DC bDC
CHARACTERISTIC SYMBOL COLLECTOR OR BASE |CURRENT LIMITS UNITS
VOLTAGE -V (mA)
Ves | VBE |Vee | e 'c | Mmin. max.
Collector- Cutoff Current: |
With base open CEO 15 - 20 uA
With base-emitter junction reverse-
biased Icev 15 | 35 - 5 mA
Tc=1500C 15 | 15 = 5
Emitter-Cutoff Current IEBO -3 - 0.1 mA
Collector-to-Base Breakdown Voltage V(BR)CBO 0|01 40 - v
Collector-to-Emitter
Sustaining Voltage: a
With external base-to-emitter VCER sus) 5 40 - v
resistance (Rgg) = 10 2
With base open Vceolsus) 5 20 - \4
Emitter-to-Base Breakdown Voltage V(BR)EBO 0.1 0 3 — i
Collector-to-Emitter
VcEglsat) 100 - 05
Saturation Voltage (Ig = 10 mA) CE
Collector-to-Base Capacitance c 15 0 _ 35 I
{f =1 MH2) cb : P
. 15 50 40 120
DC Forward-Current Transfer Ratio heg 5 360 5 _
Small-Signal Common-Emitter 15 25 4.8 —_
Forward Current Transfer Ratio hte 15 50 6 -
(f =200 MHz) 15 100 | 4.8 —
Magnitude of Common-Emitter
Small-Signal Forward h
Current Transfer Ratio ‘ fe I 15 50 6 -
(f = 200 MHz)
Available Amplifier Signal
Input Power (See Fig. 9) P 15
(Poyt = 1.26 mW, Source ! (Vee! 50 - 0.1 mwW
Impedance = 50 2, f = 200MHz)
Voltage Gain, Wideband, 50 to 216
MHz (See Fig. 8.) Gve 5 50 m d8
Cross Modulation @ 54 dBmVP
Output (See Fig. 14.) M 15 50 | —57'(typ) | dB
Power Gain, Narrowband
(f =200 MHz, Gpg 15 10 1 4B
PN =-10dBm)
Noise Figure (f = 200 MHz)
(See Fig. 9.) NF 15 10 3 (typ.) dB
Thermal Resistance RgJC - 50 °ciw
(Junction-to-Case) o

3Pulsed through a 25 mH inductor; duty factor = 50%

* In accordance with JEDEC registration data

b 0 dBmV =1 millivolt.
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i2s

COLLECTOR TO EMITTER VOLTS (Vgg) = 15
CASE TEMPERATURE (T¢) = 250C
Z5=2 =508

-j50 9255-4424

Fig.2~Input reflection coefficient (Sq1¢) vs. frequency for type 2N5109.

COLLECTOR-TO-EMITTER VOLTS (Ycg) = 15 Q COLLECTOR-TO-EMITTER VOLTS (VcEg) = 15

- CASE TEMPERATURE (T¢) = 25°C I3 CASE TEMPERATURE (T¢) = 25°C

~ Ig=Z =509 b Zg=2 =509
< a
e = : i T 1!
3 i .
& =
o <z ‘
bt = it
& nf & ;
S g :
& w 1 T T
& ; ] N
2 s e O 00
F gL
3 s &
g H

= I3
z 0 =
8 g i

i E
4 H

2 s 2

H COLLECTOR ¢

Qe tHH 7y ez ami RRENT (Ic u H
b izt TR A s I

0.2 0.4 0.6 0.8 i ‘IID . 0.4 0.6 08 10
FREQUENCY (1) - GHz FREQUENCY () - GHz
9255-M% - 92554427
Fig.3—Magnitude of common-emitter forward transfer coeffi- Fig.4—Angle of common-emitter forward transfer coefficient
cient (S21¢) vs. frequency for type 2N5109. (S21e) vs. frequency for type 2N51709.
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COLLECTOR-TO-EMITTER VOLTS (Vgg) = 15
CASE TEMPERATURE = 250¢C

j150
26-2 =508

-j250

950 MHz

-j50 9255-4425

Fig.5—Output reflection coefficient (Spge) vs. frequency for type 2N5109.

t & 190] COLLECTOR-TO-EMITTER VOLTS (Vcg) = 1
COLLECTOR-TO-EMITTER VOLTS (Vcg) = 15 {1537 o CASE TEMPERATURE (Tg) - zsvc( ce) = 15 :
CASE TEMPERATURE (Tc) = 25°C 3 H T e oo
6=27 =508 1 8
I

MAGNITUDE-REVERSE TRANSFER COEFFICIENT (5)2,)

ANGLE-REVERSE TRANSFER COEFFICIENT ($12¢)

R
HiH

R I i i R i
o Baasasdaasassasan: 1111 1 o 02 ’04' 0% 08 0
a 0.2 0.4 0.6 08 1.0
FREQUENCY () - GHz . FREQUENCY (f) - GHz
92554428 STUB
Fig.6—Magnitude of common-emitter, reverse transfer coeffi- Fig.7—Angle of common-emitter reverse transfer coefficient
cient (S12¢) for type 2N5109. (S12¢) vs. frequency for type 2N5109.
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R4
N3 H—e
242750 7,-750 Ca
| 3t ) 7,500
r 77 ) L
S Y= .
n
(SEE
DETAIL)
R .
ce=F
c 2 7 JE——
6 [}
a
R3 DETAIL Ce
OF TRANSFORMER T
] .
l = EEE +Vee
-V, = + Ve 92L5-1828R2
EE 92LS-1829R4: C4. Cy, Cg: 1.0—30 pF, mica trimmer, ARCO or equivalent
C4,C2,C3, C5: 0.002 uF R3: 3309Q,1W C4: 1.0—20 pF disc ceramic
Cq: 0.03uF Rg: 2009, % W Cg: 10,000 pF disc ceramic
. N Cg, Cy: 1,000 pF: disc ceramic
Cg, C7: 1500 pF T1: 4turns No, 30 wire : ; X
. bifilar wound on Cg: 0.01 uF disc ceramic
Cg: 18 pF "‘ la.r p p Lq: 4-1/2 turns, No. 22 wire, 3/16 in. (4.76 mm) 1.D.
Ri: 4.7k, %W I oot Lg: 31/2 turns, No. 22 wire, 3/16 in. (4.76 mm) 1.D.
Rp: 68 9, %W core Ho. ' Ly, L3: 0.82 uH RFC

or equivalent. Rq: 240 ©, 2 W, carbon

Fig.8~RF amplifier for voltage-gain testing of type 21V5109. Fig.9—200-MHz amplifier for power-gain and noise-figure test-

ing of type 2N5109.
! 1000 T'cASE TEMPERATURE (Tg)=100°C
6
, S - —
« SRR I¢ (MAX) CONTINUOUS
H Hi 1 N
@ | i 5 2
122_ ™ = HOT - SPOT
gv ; TEMPERATURE
z w (T,g)=200°C
22 ; b 2 100 5
38 : 3 AN
Bt RS g °
<35 S = M
= g NOTE :
a Tys 'S DETERMINED BY USE OF
8 INFRARED SCANNING TECHNIQUES
=E pocsstet] 1
O E R R E S D N 10
-100  -50 ° 50 100 150 200 ) 2 4 € 8, 224 4 6 8
TEMPERATURE (Tc)—°C 92s-19174 COLLECTOR-TO-EMITTER VOLTAGE (Veg) =V 92cs-22853
Fig. 10— Dissipation derating curve for
Fig. 11-Maximum operating area for type 2N5109.
type 2N5109. v : perating P
45|COLLECTOR CURRENT (Ic):=5ma eSO EMITTER VOLTAGE (Veg)+ 15V =]
CASE TEMPERATURE (T¢ 1:25°C CASE TEMPERATURE (T):25°C  °C e
Veer 7 : =
g 4 ine 1
£ \ . 5 3 .
25 N Toe = : b
n> uw w
el E B
I w EE 4 i e
£E3 £ 5 : £ z
g o T <
D w w : n e
e N # §
28 o, i
52 N 2 S : H
§ 3 Veeo M = ‘ 10
> 2 oy
R T
© ]
: ;
— 5 : N s e R
o 1K 10K ) 20 40 60 80 100 92L5-1833R2
EXTERNAL BASE-TO-EMITTER RESISTANCE (RBE)— . 92LS-2165K! COLLECTOR CURRENT—mA
Fig. 12_Sustaining voltage vs. base-to-emitter resistance for Fig. 13—Power gain and noise figure vs. collector current for
type 2N5109. type 2N5109.
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MATCHING RF
—| NETWORK1 |—| GENERATOR
(50 0r 750) 1o
FIELD
VARIABLE || STRENGTH |—]| POTENTIO.
COMBINER® ATTENUATOR METERD METER
AMPLIFIER UNDER TEST
FILTER WH:
MATCHING RF
L network2 |—| ceweraTOR Ac
(5001 752) P VOLTHETER

2 Provides 20 db isolation between generators

b 50220 MHz with detector output saLsanR
€ Hewlett—Packard HP 608 D or equivalent

d Ballantine 861 or equivalent

Fig. 14—Test set-up for measuring cross modulation in type
2N5109.

CROSS-MODULATION TEST PROCEDURE:

-

. Set up equipment as shown in Fig. 14.

. Set generator 1 to 150 MHz modulated 30% by 1,000

Hertz, and tune field strength meter to 150 MHz.

Adjust output level of generator 1 to give rated output

from the amplifier under test.

. Adjust potentiometer and AC voltmeter for a convenient
level. This level then corresponds to 100% cross modula-
tion.

5. Remove modulation. Readjust output level of generator 1
if necessary, to obtain the AC voltmeter ““100% level”. Do
not readjust generator 1 during the following steps.

. Set generator 2 to 210 MHz modulated 30% by 1,000
Hertz and tune field strength meter to 210 MHz.

N

w

»

(=2}

~

. Adjust output level of generator 2 to give rated output of
the amplifier; i.e., the AC voltmeter indicates the ** 100%
level”’.

8. Tune field strength meter to 150 MHz CW and read the
AC voltmeter (a change of the AC voltmeter scale may be

necessary).

Calculate percentage of cross modulation by comparing

the reading of step 8 to the ““100% level’’.

©

TERMINAL CONNECTIONS
Lead No.1 — Emitter
Lead No.2 — Base
Lead No.3 — Collector
Case — Collector

2N5109
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'RF Power Transistors

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, Vceo ............... 12 max. v
EMITTER-TO-BASE
VOLTAGE, VEBO ............ ... 2.5 max v
COLLECTOR CURRENT, Ic ...... 50 max. mA
TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:
At case {u to 25°C ... 300 m:
temperatures** | above 25°C ... Derate at 1. 71mW/ °C
For operation at ambient
temperatures:
At ambient up to 25°C ... 200 m; mwW
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.

2N5179
SLCON N-PN [
EPITAXIAL PLANAR | m
TRANSISTOR

For UHF Applications in Military, == 2
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

Hoctor-to-h.

.

* low time tant —
n'Cc = 14ps max.

high reliability —
production lots of RCA- 2N5'|79 are sub|ected to and
meet the mini envir I, 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.

TT11T 1
COMMON- EMITTER CIRCSIT BASE INPUT; ] H 7

FREQUENCY (1) £/00MHz —+H
AMBIENT TEMPERATURE (Ta)=25°C
COLLECTOR-TO-EMITTER VOLTS (Vg):6

T T T

1 T
1 !
- BN

fe!

S

e iaann
1

t
)

T
I
N
H

PN

3

i
H .T

+ T
I it I

S

MAGNITUDE OF SMALL-SIGNAL
FORWARD CURRENT-TRANSFER RATIO (Ih,

n

1
T
T
1

1
I
I
T
T

BEBESBE 1
1
T

T
1t
1
1

1
(o] 10 ! 20 25 30 35

COLLECTOR MILLIAMPERES (I¢) 92CS- 14169

Fig. 1 — Small-Signal Beta Characteristic for Type 2N5179

114

8-67



File No. 288 . 2N5179

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T4) = 25DC.UnIess Otherwise Specified

TEST CONDITIONS LIMITS
DC DC DC [ DC
L Collector-| Collector- [ Emitter Collector | Base Type .
Characteristics Symbols Frequency| to-Base |to-Emitter| Current Current Current 2N5179 Units
Voitage Voltage
f Ves Vce le Ic I
MHz v v mA mA mA Min. | Typ. |Max.
Collector-Cutoff Current I 15 0 - - 10.02 A
At Tp = 1500C ¢BO 15 0 o e B2
Collector-to-Base .
Breakdown Voltage V(BR)CBO 0 0.001 20| - v
Collector-to-Emitter
Sustaining Voltage V crolsus) 3 0 12y - -
Emitter-to-Base )
Breakdown Voltage Visr)eso -0 0 250 - -V
Collector-to-Emitter
Saturation Voltage Veelsat) 10 1 -] -] 04V
Base-to-Emitter .
Saturation Voltage Vise(sat) 10 1 I 1|v
Static Forward Current- .
Transfer Ratio hre 1 3 25|70 | 250
Magnitude of Small-Signal 100 6 5 9l1a] 20
Forward Current-Transfer lh '
Ratioa fe 1 kHz 6 2 25 [ 90 | 300
Collector-to-Base
Feedback Capacitanced Cep 0.1to1 10 0 -107 ) 1]pF
Common-Base Input
Capacitancec (Vgg= 0.5V) Ci» Oltel 0 . 2| pF
Collector-to-Base ,
Time Constanta rCe 319 6 2 3 7] 14]ps
SmaII&Signall Po(vlv%r Gain
in Neutralized Common-
Emitter Amplifier Circuita Gpe 200 12 5 15 )21 -|dB
(See Fig. 2)
Power Qutput in Common-
Emitter Oscilator Cir- P, >500 10 -12 201 - - |mW
cuitc (See Fig. 3)
Noise Figurea NF 200 6 15 -| 3145|dB
a Le;d No.4(case) grounded; Rg = 125Q) ¢ 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.
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DC COMMON

_'[2—29-3 TYPE TYPE | N NOTE: (Neutralization Procedure): (a) Connect a 50-2 rf voltmeter to
IN3I95 IN3I95 | 3 Y0 the output of a 200-MHz signal generator (R; = 50%), and adjust the
|

EOM 0.02
SOURCE #F

500 generator output to SmV. (b) Connect the generator to the input and
= 2-10 LOAD  the rf voltmeter to the output of the amplifier, as shown above.
S 910 (c) Apply Vee and Ve, and adjust the generator output to provide

S

an amplifier output of SmV. (d) Tune Cg, 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

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

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
OUTPUT 1 General Radio Type 874-LA Adjustable Line or equivalent
O 1 General Radio Type 874-WN3 Short-circuit termination or equivalen*
Note 2 — RFC = 0.24H Ohmite # 2-460 or equivalent
Note 3 — Lead Number 4 (case) floating
Ly — 2 turns # 16AWG wire, % inch 0D, 1% inch long
Q = 2N5179

SEE NOTE |

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 (ic) FOR RCA TYPE 2N5179

COMMON-EMITTER CIRCUIT, BASE INPUT; T COMMON-EMITTER CIRCUIT; f
. OOUTPUT ?H?RT-OCIRCUITED, H FRIENOPUETN g;i??}-zc&cwzn.
EQUENCY (f):200 MHz sEaas U = z
AMBIENT TEMPERATURE (Ta)=25°C SETT]  AMBIENT TEMPERATURE (Ta)=25°C s
T e T
0 T < - 34
zQ =+ 0‘:0’"\6 ne o T COLLECTOR-TO T
S SHRx NI £ Ny ~ L boe
= O e 83 EMITTER VOLTS (Vcgl<6
S0 oWV w32 L
81 T A 2%
22 ipzin Vee® & g8
) 7 bie Sw
B g
Sz Qg =T
og O T
8t s | :
- B 28 T1T |
28 T 53 LVCE=6
232 3a
=4 T T 9oe T
1 17 T 1T
T I 1 T
1 1T 1T L
[ 5 0 15 20 o 5 10 i5
COLLECTOR MILLIAMPERES (Ic) COLLECTOR MILLIAMPERES (Ic)
92CS - 14732 92CS-14733
Fig. 4 — Input Admittance (y;.) Fig. 5 — Output Admittance (y,.)
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File No. 288 2N5179
TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT (ic) FOR RCA TYPE 2N5179
Eesssssss: EREEEaaRtEs: T A
HH Ina "J‘VC' ‘:Ur I, NOTE-gre IS NEGLIGIBLE AT THIS FREQUENCY (200 MHz),
% 50 e 8 o T f
> (T4 9, 1T
« e, T
Q 4 -
£ g T
] z COMMON-EMITTER CIRCUIT:
2% [} INPUT SHORT = CIRCUITED,
2L 0 i 5O FREQUENCY (f)=200 MHz
S 21 AMBIENT TEMPERATURE (Ta)*25°C
) COMMON-EMITTER CIRCUIT, BASE INPUT, 2 T
w28 OUTPUT SHORT- CIRCUITED. [ T 1
52 FREQUENCY (f)2200 MMz . o T
Z2 AMBIENT TEMPERATURE (T9=25C I7fs}
o, T T [
8501 ] T A
2 . i3 a HET
] A7y 0L LT & [ LLECTOR— e e HH
15 /ER £CToR 16 3 [THEEEMITTER voLTs (Vee) SREore
e |} Ho TR R
-100 leHHhr[Hrrm-’ =15 |SSEESEEEESENENEENREERE 1T
° 5 5 i ° ® COLLECTOR MLLIAMPERES fic] 2
COLLECTOR MILLIAMPERES (I¢) ¢
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
COVMON-EWITTER CIRCUIT, BASE NPUT: 22[COMMON-—EMITTER GRCUIT; INPUT
COLLECTOR-TO-EMITTER VOLTS (Veg) = 4 COLLECTOR= 1O EMITTER VOLTS (Veg)=4|
COLLECTOR MILLIAMPERES (I¢) =15 20/COLLECTOR MILLIAMPERES (Ic)=L5 2
AMBIENT TEMPERATURE(T,) = 25°C 2 |AMBIENT TEMPERATURE (Ta) = 25°C g
4! x % =
B H 3
Sie 2
3 H
=82 -+H E |
oz [ E
o —_ E:
od | HS.’. o
W= B w
% ! o) z
g2 - z £
S ¥) b Q
3= p. + g =]
] P & " 2
8% s 26 8
55 4 5
&2 bie {11 / 5 a
23 a & boe 5
3 4 5 e
Qe _J_
Q T 0 L == — 1 | o
10 100 10 100 1000
FREQUENCY (f) — MHz FREQUENCY (f)—MHz
92CS-14731 92C€5-14730
Fig. 8 — Input Admittance (y;.) Fig. 9 — Output Admittance (y,.)
i H COMMON—EMITTER CIRCUIT; INPUT SHORT —CIRCUITED.
O T Ao T e ASE INPUT: COLLECTOR—TO~EMITTER VOLTS (Vcg) = 4
% COLLECTOR-TO-EMITTER VOLTS (VeE) * 4 COLLECTOR MILLIAMPERES (Ic)=1.5
S COLLECTOR MILLIAMPERES (Ic) =1.5 £33 AMBIENT _TEMPERATURE (Ta) = 25°C
2 AMBIENT TEMPERATURE (Tp) = 25°C- 8 f - NOTE: gre IS NEGLIGIBLE AT FREQUENCIES UP TO 500 MHz
ny 5 T 38 o hn:
o2 2 331 fHiH -z Tt~
gz 3 I~
83 5 22,
H G, 5] AN
8L 2 ? 3% N
] 153 ~
ef gs N
we 10 o w2
fu ; i ] N
2% o Y 3 iz
[ 2 8 T H 2g
1. i it 8,
34 T T 3 19 =]
<9 11T )
23 w D
z0 -2 - L HEH e oo
S 1 4 117 W
© -3of i b s 3o
HrHHE T, HEs i &
~40 T TR HIH HiHHE
o 200 00 00  B0O 1000 \
FREQUENCY (f) ~MHz ° FREQUENCY 19— MHz 1000
92cs—-14728 92C5-14729

Fig. 10 — Forward Transadmittance (y;.)

Fig. 11 — Reverse Transadmittance (y,.)
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2N5179

File No. 288
GROUP A AND GROUP B QUALITY SAMPLING TESTS
100 %
PRODUCTION QUALITY
o7 FACTORY SAMPLING CUSTOMER
TESTS
ITE TEST DESCRIPTION LTPD
GROUP A TESTS
Subgroup 1. Visual and Mechanical Examination ...........ccccevivniiniinnneens 5%
Subgroup 2. Electrical ... 10%
GROUP ‘B _TESTS
Subgroup 1. Physical DImensions ...........ccooceviieviioniienuenieenienie e en 20%
Subgroup 2. Solderability, Temperature Cycling,
Thermal Shock, Moisture Resistance .... 20%
Subgroup 3. Shock, Vibration Fatigue, Vibration
Variable Frequency, Constant Acceleration ..............ccveenee. 20%
Subgroup 4. Terminal Strength ... 20%
Subgroup 5. Salt AtMOSPhere .......ccccccoviiieriiinieieeseeteeeree e 20%
Subgroup 6. High-Temperature Life, Non-Operating
(TA = 200°C) . A= 10%
Subgroup 7. Steady-State-Operation Life
(Pp = 300mW, Ty = 25°C) .ot A= 10%
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TERMINAL CONNECTIONS

LEAD 1 - EMITTER

LEAD 2 - BASE

LEAD 3 - COLLECTOR

LEAD 4 — CONNECTED TO CASE



File No. 289

IR0

Solid State
Division

RF Power Transistors

2N5180

JEDEC TO-72 H-1299

Silicon N-P-N
Epitaxial Planar Transistor

For VHF Applications in
Industrial and Commercial Equipment

Features:

High gain-bandwidth product

Low noise figure

High unneutralized power gain
Hermetically sealed four-lead metal package
All active elements insulated from case
Low collector-to-base feedback

RCA-2N5180* is an epitaxial planar transistor of the silicon ~ The 2N5180 utilizes a hermetically sealed four-lead

n-p-n type with characteristics which make it extremely use-
ful as a general-purpose RF amplifier at vhf frequencies.
These characteristics include an exceptionally low noise figure

at high frequencies, low leakage current, and a high gain-  capacitance, shielding of the device, or both.

bandwidth product.

* Formerly Dev. No. TA7303.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE Veso 30
*COLLECTOR-TO-EMITTER VOLTAGE . Vceo 15
*EMITTER-TO-BASE VOLTAGE VEBO 2
*#*CONTINUOUS COLLECTOR CURRENT Ic limited by dissipation
*TRANSISTOR DISSIPATION: PT

At ambient temperatures up to 25°C 180

At ambient temperatures above 25°C See Fig.2
*TEMPERATURE RANGE:

Storage & Operating (Junction) . . —65to 175
*LEAD TEMPERATURE (During Soldering):

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max. 265

* |n accordance with JEDEC registration data format JS-9 RDF-1.

metal

package in which all active elements of the transistor are in-
sulated from the case. The case may be grounded by means
of a fourth lead in applications requiring minimum feedback

<

mW

oc

oc

11-73
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2N5180 File No. 289
ELECTRICAL CHARACTERISTICS, at Tp = 25°C
TEST CONDITIONS LIMITS
DC DC
Collectorq Collector-| DC DC ]
Characteristics Symbols | Frequency| to-Base | to-Emitter| Emitter | Collector Type Units
f Voltage | Voltage | Current | Current 2N5180
Ve Vce IE lc
MHz v v mA mA Min. Typ. | Max.
*| Collector-Cutoff Current IcBo 8 0 - - 0.5 uA
*| Collector-to-Base .
Breakdown Voltage BVcno 0 0.001 | 30 v
#| Collector-to-Emitter .
Breakdown Voltage BVceo 0.001 | 15 - v
*| Emitter-to-Base .
Breakdown Voltage BVEso -0.001 0 2 v
%| Static Forward-Current . °
Transfer Ratio hre 8 2 20 200
*| Magnitude of Small-Signal a
Forward-Current [h] 100 8 2 |65 | 9 17
Transfer Ratio
*1 Collector-to-Base
Feedback Capacitance Ce® 0.1tol 8 0 1 Pk
* SmgII-Sign?)I, Con&mon-
mitter Power Gain in a
Unneutralized Amplifier | GPE 200 10 2 |12 19 d8
Circuit (See Fig. 1)
VHF Noise Figure NFa 200 8 2 - 45 dB
(See Fig. 1) NFa.c 60 8 1 25 dB
- | Collector-Base ,
Time Constant h'Ce 319 8 2 2 |- 16 | ps
Rézal'Partsof Cltlnsn.morll-
mitter Small-Signal n _
Short-Circuit Input Ralhie) 200 10 2 60 240 Q
Impedance
* | Bandwidth BW 200 10 2 650 - 1700 MHz

aFourth lead (case) grounded.

bC,y, is a three terminal measurement of the collector-to-base capacitance
with the emitter and case connected to the guard terminal.

* In accordance with JEDEC registration data format JS-9 RDF-1.
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<Source Resistance, R,=400 ohms.



File

2N5180

No. 289
*Vee -Vee

92cs-12783
C;, C4 = 510pF Ly, = 1 Turn #14 Formvar®,
Ca, C7 = 2300pF length = 1% inches
Cs, C; = 2-25pF Lsy = 1uH RF choke
Cs = 10pF Source (Generator) Resistance
R; = 2000 ohms Rs = 50 ohms
Q = 2N5180 Load Resistance RL = 50 ohms

L; = % Turn #14 Formvar® center tapped;

length = 2 inches

Fig.2 — Rating chart for type 2N5180

s mas T
> 200
=3

g 15¢
:

5
=1
@ Jdjo
0=
21
5L, :
=
x T
g t
= HH t

-100 -50 100 150 200

AMBIENT TEMPERATURE (Tp)-—°C
- 92CS 14777

® Trademark, Shawinidan Products Corporation.

Fig.1 — 200 MHz power gain and noise figure test circuit for type 2N5180

MAGNITUDE OF SMALL-SIGNAL,
SHORT-CIRCUIT, FORWARD CURRENT-

TRANSFER RATIO=|heg| _

FREQUENCY (f) =100 MHz
AMBIENT TEMPERATURE

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

o

®

@

a

o

0 4

8 0

COLLECTOR MILLIAMPERES (I¢)

92Cs-14785

Fig.3 — Typical small-signal beta characteristics
for type 2N5180
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25180

File No. 289
TYPICAL y PARAMETER CHARACTERISTICS
30| COMMON-EMITTER CIRCUIT, BASE INPUT; T COMMON-EMITTER CIRCUIT;
QUTPUT SHORT-CIRCUITED. HEH INPUT SHORT-CIRCUITED.
FREQUENCY (f) =200 MHz T o FREQUENCY (f) =200 MHz

25|/ AMBIENT TEMPERATURE (Tp)=25°C VCE H 2.5/ AMBIENT TEMPERATURE (Tp)=25°C
HH Seasal PR
T iSitis s nnins
S

. i 2 (Veg) <o

INPUT CONDUCTANCE (g;,) OR
SUSCEPTANCE (bje) ~MILLIMHOS

o
n

OUTPUT CONDUCTANCE (goe) OR
SUSCEPTANCE (bge) = MILLIMHOS

2 4 6 8 io 2 14

COLLECTOR MILLIAMPERES (Ic)
92CS 14784

Fig.4 — Input admittance (y ;o) vs collector current (1)

8 10 14
COLLECTOR MILLIAMPERES (I¢)
92CS 14781

Fig.5 — Output admittance [y ) vs collector current ;)

[COMMON-EMITTER CIRCUIT; COMMON-EWITTER CIRCUITBASE INPUT
FRIENILUEL csr?'nl'r gg’(«)cau‘sn AMBIENT TE:A‘P)ER:;gR: (Tp)=2 s
Ql . @ |FREQUENCY S
0| AMBIENT TEMPERATURE (T )=25°C 2 COLLECTOR-TO-EMITTER Vouts (Vgg)=10 B
® z iss: £
°3 = y 0
-2 = T H
wE oy 2 T 10 <
z < £ 5 H4
2 £ gofi 203 @
s7 o Ed
3l S s 300 %
I Oy =< t W
82 &y, E . ol
& w O £ 40 1
wé JTo-g, 2 I
w2z 3 MITT, o .
s - &R < 0y
zg VOLr P s
< a S (v E] .
© uj )ay, = 5 pur
- g 0] = a
9 2-14 2 4 ] 70%
E « ; [
@° Z 3 o8
x - 2 2 no§
[ 4 6 8 10 12 14 ) 5 10 15 20
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (I¢)
92Cs 14780 92CS 14772
Fig.6 — Reverse ittance (y ) vs col Fig.7 — Forward i (vig LB) vs
current (1) current (1)
COMMON-EMITTER CIRCUIT, BASE INPUT
AMBIENT TEMPERATURE (Tp)=25°C =
@ |COLLECTOR-TO-EMITTER VOLTS (Vcg) =10 =
Q g0 COLLECTOR MILLIAMPERES (Ig)=2 o
= Yz
3 g
2 £
3 3
LT 0% TERMINAL CONNECTIONS
)
= H
E 5@ Lead 1 — Emitter
é gs Lead 2 — Base
z E‘:’ Lead 3 — Collector
027 ”‘% Lead 4 — Connected to case
z
= s
E 2
g4 403
: 3
§ 3 -50 z
o 50 100 150 200 250
FREQUENCY () — MHz
92CS 14782

Fig.8 — Forward transadmittance (y;q, 18) vs.
frequency (f)
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File No. 296

NG

Solid State
Division

RF Power Transistors

2N5189

Features:
Low-profile TO-39

H-1646

High reliability

RCA-2N5189® is a double-diffused epitaxial planar transistor
of the silicon n-p-n type featuring high breakdown voltages,
low saturation voltages, and high switching speeds over a wide
range of collector current.

It is especially useful in switching applications of high-perform-
ance computers and in other critical industrial applications
where high-voltage and high-current-handling capabilities and

MAXIMUM RATINGS, Absolute Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE
COLLECTOR-TO-EMITTER VOLTAGE:
* With base shorted to emitter
With base open
*EMITTER-TO-BASE VOLTAGE

TRANSISTOR DISSIPATION:
At case temperatures up to 25°C
At case temperatures above 25°C, derate linearly
* At ambient temperatures up to 25°C
* At ambient temperatures above 25°C, derate linearly
*TEMPERATURE RANGE:
Storage and operating (Junction)
*LEAD TEMPERATURE (During soldering):

At distances > 1/32in. (0.8 mm) from seating plane for 10 s max.

*
In accordance with JEDEC registration data format JS-8/RDF-7.

= Excellent power handling capability
High switching speeds at high currents
High breakdown-voltage capabilities -

High-Voltage Silicon N-P-N
Switching Transistor

For Core-Driver and Line-Driver Service in
Data-Processing Equipment and Other Critical
Industrial and Military Applications

TERMINAL CONNECTIONS

LEAD 1 — EMITTER
LEAD 2 — BASE
LEAD 3 — COLLECTOR, CASE

short ““turn-off’” and ‘““turn-on’’ times are important design fea-
tures. These features also make the 2N5189 particularly useful
in class C circuits for mobile and portable equipment.

The 2N5189 is hermetically sealed in a metal package like the
JEDEC TO-39 but with a reduced height (0.180 in. max.,
0.160 in. min.) and 0.5 in. min. leads.

.Formerly RCA Dev. No. TA7322.

............ Veeo 60 v
............ VcEs 55 A
............ Vceo 35 Vv
............ Veso \
............ Ic 2 A
Pt
............ 5 w
............ 285 mW/°C
............ 0.8 w
............ 457 mwW/°C

—65t0 +200 °C

265 °c

11-72
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2N5189 . . File No. 296

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T 4) = 25°c

TEST CONDITIONS LIMITS
: ) VOLTAGE CURRENT
CHARACTERISTIC SYMBOL Vdc A dec 2N5189 UNITS
Ves | Vee e g MIN. MAX.
*[collector Cutoff Current: .
With emitter open Iceo 60 - 100
uA
With emitter-base
junction shorted IcES 55 — 100
*|emitter Cutoff Current(Vgg=56V)| lego [ - 10 uA
*{Collector-to-Emitter .
Breakdown Voltage V(BR)CEO 0.01 35 — \%
*|Collector-to-Emitter
Saturation Voltage Vcglsat) 12 0.1 - 1 \%
*|Base-to-Emitter Saturation
Voltage Vgglsat) 12 0.1 - 15 v
a -
DC Forward Current hee 1 g';a 30
*| Transfer Ratio FE b 3 -
1 1 15 -
Common-Emitter, Small-Signal, ‘
Short-Circuit, Forward ' ’
‘ . 0.05 2. -
Current Transfer Ratio Pte 10 5.
(f =100 MHz)
(Common-Base, Open-Circuit
Output Capacitance Cob 10 - 15 pF
(f =1 MHz)
*|Switching Time (1g,=0.1 A): 'c 's,
Turn-on
(tg + 1) ton 1 - - 40
ns
Turn-off
(tg+ 1) tOFF 1 —0.1 - 70
*In accordance with JEDEC registration data format JS-8/RDF-7. 3pulsed:  Pulse duration = 300 us; duty factor' < 2%.
bPulsed: Pulse duration < 400 us; duty factor < 0.03.
Vee =07V

Vec=07v

oa(iow) oaow

2N5189 2N5189

Vv, Ve
out Vi kF out

-26V |—| 58

INPUT PULSE
s

ﬂf’g v

INPUT PULSE
tr€ins

PULSE DURATION>150ns
DUTY FACTOR=2%

%=1 n

= = PULSE DURATION =[50 ns Vggs6V -
92CS-13486R2 DUTY FACTOR=2% 92CS-13487R2
Fig. 1—Circuit used to measure turn-on time. Fig. 2—Circuit used to measure turn-off time.
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File No. 296 2N5189
TYPICAL CHARACTERISTICS
T
T COMMON-EMITTER CIRCUIT, BASE INPUT. mu COMMON -EMITTER CIRCUIT, BASE INPUT. [T
T AMBIENT TEMPERATURE (Tp) = 25°C TTIT AMBIENT TEMPERATURE (TA) = 25°C t t
« 60| IERNEEER :
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g G 62 1 9
2 e <
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£ w
¥ 2 Z 20 }
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o 30 ) 10 20 30
RATIO OF "ON" COLLECTOR CURRENT TO RATIO OF "ON" COLLECTOR CURRENT TO
TURN ON" BASE CURRENT (Ic/Ig) "TURN ON" BASE CURRENT (Ic/TIgp)
92CS-13895 92CS~13896
Fig. 3 — Rise Time vs l¢/Ip, Fig. 4 = Turn-On Time vs I¢/Ip,
1T 1T
T COMMON-EMITTER CIRCUIT, BASE INPUT Tt COMMON-EMITTER CIRCUIT, BASE INPUT
4 AMBIENT TEMPERATURE (Ta) = T AMBIENT TEMPERATURE (Ta) =
1501 COLLECTOR AMPERES (I¢) = | COLLECTOR AMPERES (Ic)=!
@
? 2 EEENEENEENSEEREERENERREN!
o z JNEERENESENNNENEEREN SR
O o T O e T T
I';,J 8 T T T T T T T
Q ] RATIO OF "ON" COLLECTOR CURRENT TO -
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A " 0
TURN ON" BASE CURRENT (Tc/Tgd o TURN ON" BASE CURRENT (IC/IBI  gycq.30ms
Fig. 5 — Turn-Off Time vs I¢/lp, Fig. 6 — Storage Time vs l¢/lp,
COMMON - BASE CIRCUIT,EMITTER OPEN. COMMON-BASE CIRCUIT, COLLECTOR OPEN. -1
AMBIENT TEMPERATURE (Tp) = 25°C AMBIENT TEMPERATURE (T)=25°C =
12 [FREQUENCY (1) = 0.1 MHz FREQUENCY (f)=0.1 Mc/s -t
@ '2IEMITTER CURRENT (Ig) =0 o« 6° COLLECTOR CURRENT (Ic)=0 =
g KF = I T
& 4 - 1 SR
s i et
o o 1T T
a E 0T
!
s ) —
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- Sl
=3 w
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£ g 1
g 8 g 40 I
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=
] 2 '
= T - a 1
3 H T = i
° s Tt Tt 11 30 1 1
o 0 30 40 o ' 4
COLLECTOR-TO-BASE VOLTS (Vcg) EMITTER-TO-BASE VOLTS (Vgg)
92CS 14750 92CS-13906

Fig. 7 — Output Capacitance vs Collector-to-Base Voltage Fig. 8 — Input Capacitance vs Emitter-to-Base Voltage
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2N5189 File No. 296

TYPICAL CHARACTERISTICS

T} T A - 100
COMMON EMITTER CIRCUM, BASE INPUT. 8 COLLECTOR-T0-BASE VOLTS (vcg)<30
AMBIENT TEMPERATURE (TA)-zs'c J|_EMITTER CURRENT (1g)=0 .
COLLECTOR MILLIAMPERES (Ic)s50 /
125 3
5 g Pl
2 100 2 ' ~
X, w 4
i { Z
@ w4 P
=9 N H /]
&g g
£> ]
= 3 ol
ww NL 8j
52 50 s
2 Y~ [Vericeo-35 2 i
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g 2 8
2 0.01
8
o 4
4 4 6 0 25 50 75 100 125 150
10 100 1000 10000
AMBIENT TEMPERATURE (Ta) — °C
BASE-TO-EMITTER RESISTANCE (Rpg)-8 . . s2¢s-14747
Fig. 9 — Collector-Cutoff Current vs Ambient Temperature Fig. 10 — Collector-to-Emitter Breakdown Voltage vs
Base-to-Emitter Resistance
[common-EmITTER ciRcuIT,BASE NPUT = COMMON-EMITTER CIRCUIT, BASE INPUT.
" L:MBIENT TEMPERATURE (Tp) = H RATIO OF COLLECTOR CURRENT Vg
5 15[COLLECTOR mu_mupenes(:c) -|ooo ™ TO BASE CURRENT (Ic/Ip) =10
g - &2
3 4 7
= S ou L~
< (=]
H z *C
- 8 (TN i y
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iR « PR 1
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Fig. 11 — Collector-to-Emitter Saturation Voltage vs I¢/l3, Fig. 12 ~ Base-to-Emitter Saturation Voltage vs I¢
COMMON-EMITTER CIRCUIT, BASE INPUT. COMMON-EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER VOLTS (Vg =! AMBIENT TEMPERATURE (TA) = 25°C
0] FREQUENCY (f) = 100 Mc/s
s l TTTTT
° N z TER Vo,
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Fig. 13 — Static Forward Current-Transfer Ratio Fig. 14 — Small-Signal Forward Current-Transfer
(Pulsed) vs I¢ Ratio vs I¢
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File No. 313

NG/

Solid State
Division

Power Transistors

2N5262

Switching

Features:

RCA-2N5262° is a silicon n-p-n, epitaxial planar transistor with
characteristics which make it exceptionally desirable for high-
speed, high-voltage, high-current switching applications. In
addition, the 2N5262 features very short turn-on and turn-off
times and low saturation voltages. It is also controlled for
freedom from second breakdown under both forward-bias and

reverse-bias conditions, when operated within specified maxi-
mum ratings.

The 2N5262 meets the requirements of the basic military

® Formerly RCA Dev. No. TA7238.

Maximum Ratings, Absolute-Maximum Values
* COLLECTOR-TO-BASE VOLTAGE
* COLLECTOR-TO-EMITTER VOLTAGE:
With base open. .
With emitter-base shorted .
* EMITTER-TO-BASE VOLTAGE.
COLLECTOR CURRENT:
*  Continuous. A
Instantaneous (See Fig.4) .
* TRANSISTOR DISSIPATION:
At case temperatures up to 25°C.
At case temperatures above 25°C
At ambient temperatures up to 25°C
At ambient temperatures above 25°C .
* TEMPERATURE RANGE:
Storage and operating (Junction) . . .
* LEAD TEMPERATURE (During soldering):

At distance > 1/32 in. (0.8 mm) from seating plane for 10 s max .

* In accordance with JEDEC registration data format JS-8/RDF-7.

® Fast switching at 1A:

@ High dc beta at 1A —

Silicon N-P-N High-Speed

Transistor

For Memory-Driver Service in Data-Processing Equipment and
Other Critical Industrial Applications

o Low saturation voltage at 1 A:

ton = 30 ns max. 0.5V typ.
“Low-Profile TO-39" toff = 60 ns max. a Maxi -area-of-op curves
8 High voltage ratings for dc and pulse operation
H-1546 ® High power dissipation ratings @ Hermetic “low-profile TO-39"" package

25 min. a Meets MIL-S-19500 specifications

specification MIL-S-19500, and is hermetically sealed in a
metal “’low-profile JEDEC TO-39" package.

RCA-2N5262 is primarily iptended for use as a driver for
*2-1/2D" coincident-current and word-organized magnetic-
memory systems, and in the other critical industrial appli-
cations requiring switching of large currents through induc-
tive loads.

Vceo 75 \%
Vceo 50 \
VCEs 60 v
VEBO 5 v
2 A
A

4
Derate linearly 22.8 mW/°C
0.8 w

Derate linearly 4.57 mW/°C
—65 to 200 oc

265 oc

1172
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2N5262
ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T4) = 259¢
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL vo:-/T::;E CU:RdE:NT 2N5262 UNITS
Vce vVes Ic Ie g MIN. MAX.
* |Collector Cutoff
Current:
With emitter-to-base Ices 60 - 10 LA
junction shorted
With emitter open lcBo 75 - 100
* |Emitter-to-Base Cutoff
Current (VEB =5V) 'eBo - 100 MA
* |Collector-to-Emitter
Breakdown Voltage V(BR)CEO 0.01 50 - v
* Collector-to-Emitter
Saturation Voltage VcElsat) 12 0.1 - 08 \
* |Base-to-Emitter
Saturation Voltage VgEglsat) 12 0.1 - 14 \
a —
* 1DC Forward Current h : gga ig _
h FE
Transfer Ratio 1 1b 25 —
Common-Emitter, Small-
Signal, Short-Circuit,
Forward Current © hie 10 0.05 25 -
Transfer Ratio
(f = 100 MHz)
Common-Base, Open-
Circuit Output
Capacitance 4 Cgb 10 ] - 15 oF
(f = 1 MHz)
* |Switching Time: Ic 1By I8y
Turn-on t
(tg + ;) ON 1 0.1 - - 30
ns
Turn-off
{ts + t5) 1OFF 1 0.1 —0.1 - 60
* In accordance with JEDEC registration data format JS-8/RDF-7. @ Pulsed: Pulse duration = 300 us; duty factor < 2%.

b pulsed: Pulse duration < 400 s, duty factor < 0.03.

Vcc=|0.7V

100(10W)
109 v

2N5262 Vout

INPUT PULSE
tr=<ins

PULSE DURATION=150 ns
DUTY FACTOR=2%

92C5-20890

Fig.1—Circuit used to measure
turn-on time.
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Veg:loTv

8010w

G 2N5262
1300

-26V
INPUT PULSE
t=1ns - -
PULSE DURATION=150ns ~
DUTY FACTOR=2%

Vggi6V

92CS-20891

Fig.2—Circuit used to measure
turn-off time.
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File No. 313 2N5262

g - T T T
: " ‘ . CASE TEMPERATURE (Tg):25°C PULSE OPERATION
S T T SINGLE NONREPETITIVE PULSE
s 4 Ic MAX. (PULSED) —_—A
3 - R
«Q 2 N &y 0
g3 o 11 NS IR
ok 2| Ic MAX. (CONTINUOUS) 2N R
@ 4 T \
Sk & 1 N N
== w ™
53 g ] ] SN
Je < DC OPERATION
3 3 THERMALLY LIMITED| |
o I (SLOPE=~1)
Q= o
wo 3 ar
oy 2 2 AW Y
. B 0 i 8 AN
68 He a A\
-0 2
=) Is/b LIMITED
ga RN FrE 2 '
s NG :
5 A ] HNEHE ool Vceo MAX,
£6 o Hh ; TN o 6z 4 ©&epo
-100  -50 0 50 100 150 200
CASE TEMPERATURE (T¢)—°C COLLECTOR-TO-EMITTER VOLTS (Vcg)
92C€S-14868R! 92CS-14870R2
Fig.3—Derating curves. Fig.4—Safe area of operation.
500] CASE TEMPERATURE (Tc)*25°C COMMON-EMITTER CIRCUIT.
COLLECTOR-TO-EMITTER VOLTS (Vcg) = 2
S 60|
o =
£ 400 ™~
@ \ &, a 7
¢ N (W L o N
AN Zz3 50
< AV wg L
2 300 © N, g L1 \:v
put < 34 O
2 7 o >
= ){“ 2= L4 INSe
- 23 g0 4
2 200 2 F4 A N
B LTI B2 |
| NG TR =55
| S " o € (TR} = =55% N
3 N N 3 LeRATURE SR 9
= 100 NS 52 i Tef N
©
2 ] 88) oo 2 e N
a NN L Lo P
~E:\-L_-
o ‘ = 20)
16° 15° 10° 16° 16° 16" 100 1000
COLLECTOR MILLIAMPERES (I¢)
PULSE DURATION — SECONDS 92CS-i3902
92CS-14871
Fig.5—Typical second-breakdown characteristics. Fig.6—Typical dc beza characteristics.
1T
COMMON-EMITTER CIRCUIT. HH COMMON-EMITTER CIRCUIT.
AMBIENT TEMPERATURE (Ta) = 25°C I AMBIENT TEMPERATURE (Ta) = 25°C
FREQUENCY (f) = 100 MHz A 15
7 5
: ] :
z =z
) T Q
g Y NG g
3_3 o5 0 ]
— < = 2
P R \ £l
BES | oW = SN EES)
fo < P
w22 [ gGie
s&i -8 [sa
28&2 £S
45 T B
° Y 8
EEL) &) go I
na 3
L N &
d N ]
g‘ \\\ NS =} T I REERE N
& § T T
11T ST
o 0 10 20 30
2 3 4 56789 2 3 4 56789 RATIO OF "ON" COLLECTOR CURRENT TO
10 100 1000 "TURN ON" BASE CURRENT (Ic/Ig) 92c5-13099
COLLECTOR MILLIAMPERES (I¢)
92CS-I13908R 3
Fig.7—Typical small-signal Fig.8—Typical saturation-
beta characteristics. voltage characteristics.
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2N5262 File No. 313
T = COMMON-EMITTER CIRCUIT.
T COMMON-EMITTER CIRCUIT. N 8 RATIO OF COLLECTOR CURRENT
» M AMBIENT TE TURE (Ta) = 25°C < TO BASE CURRENT (Ic/Ig) =10
[T L
5 ¥
& ’g‘ 2 7
g °C
3 z pL.)
> o i 1
2 e | (W1
a RE
& & QAT
Py 2 ‘\’E“PE P A
we 5 ost—meiENT 224 A
Ew |t ] P
§= = 0 £ os o2
oA i g = =
S 50 o -1 R
4 = 07 =
© w I o
El H o ¢
3 u ma L3 osl
O 0, T T 4
3 4 100 1000
RATIO OF TRANSISTOR hrg TO CIRCUIT hfg COLLECTOR MILLIAMPERES (Ic)
92CS-1390IR!
92CS-13900
Fig.9—Typical characteristics of saturation Fig.10—Typical base-to-emitter saturation
voltage vs. ratio of transistor beta voltage vs. collector current.
to circuit beta. .
—T—T—T—T 11T
COMMON—EMITTER CIRCUIT.
COMMON-EMITTER CIRCUIT. 1 INDUCTIVE LOAD
AMBIENT TEMPERATURE (T ) = 25°C AMBIENT TEMPERATURE (Ta)=25° C
[~ COLLECTOR-TO-EMITTER VOLTS (Vcg) = 40 = COLLECTOR MILLIAMPERES {ICk50
g 10 = RV
£ 7 S BVCES=!14 V
na %
Ll
& +IgEy & 1o AN
an / © & \
32 7 =
g2 - 7 Ee
So EI 9
s: Y [+ IcEV ﬁ < \\ BVCEQ=55 V
gg v w g ]
[t I xS s
g8 ] 5
-G =T S
3 001 BEVN [] 2
3 - N—1F- -4
AWS = 25
AV S
JJ
0001 o
-08 -06 -04 -02 0 02 04 06 2 G z 3 8 10°
BASE~TO-EMITTER VOLTS (Vgg) 0 10 10 1o
BASE-TO-EMITTER RESISTANCE (Rgg)-Q
92CS-13898RI 92CS-14869RI1
Fig.11—Typical transfer characteristics. Fig. 12—Typical collector-to-emitter break-
down voltage vs. resistance.
AMBIENT TEMPERATURE (T14)725°C
FREQUENCY (f)= | MHz
8 |» | EMITTER CURRENT (Ig)=0
é 1T
z 1 8
o
2 TERMINAL CONNECTIONS
]
‘;; 0 LEAD 1—EMITTER
w LEAD 2— BASE
o
H LEAD 3— COLLECTOR, CASE
K
o
i
<
o
[
2 =
13 T
3 o
° s 1T
0 10 20 30
COLLECTOR—TO—BASE VOLTS(Vcg)
92CS~-14867RI

Fig.13—Typical output capacitance vs.
collector-to-base voltage.
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TTTT -
N rCPERATURE (Tp)=25°C £ ma. COMMON-EMITTER CIRCUIT.
i o
Coroecron CURRENT (xo)-0 H |_|_[6 AMBIENT TEMPERATURE (Tp) = 25°C
» S0
a
H «
g g
o 3
a @ 40
1 50
) 2 Y
5 2 S
w l
g =
g Ve
E Clw
L 40 = 20| s
g PR z
e 8
5 @
a
Z T
- 1T
30 1
) 4 o 0 2 30
MITTER-TO-BASE VOLTS (Vi RATIO OF "ON" COLLECTOR CURRENT TO
€ S Veg) "TURN ON" BASE CURRENT (Ic/Ig)
92CS-13906RI 92€5-13895RI
Fig.14—Typical input capacitance vs. Fig.15—Typical rise-time characteristics.
emitter-to-base voltage.
1T 1T
T COMMON-EMITTER CIRCUIT, T COMMON-EMITTER CIRCUIT.
o AMBIENT TEMPERATURE (T4) = 25°C TITT + AMBIENT TEMPERATURE (Ta) = 25°C
COLLECTOR AMPERES (Ig)=!
« 60 TTTa 60
-] T I3
S 1 o
g 9 z
g 2 ]
= J @
S g
T 4 § 40
& < 1
+ < K3 =
o = 22
w H
Z 20 F 20 u;
w Ty
z [c] ~
z g ~ {0}
& 4 5
2 @ H 1
1] H H
0 10 20 30 o 20 30
RATIO OF "ON" COLLECTOR CURRENT TO RATIO OF "ON" COLLECTOR CURRENT TO
TURN ON" BASE CURRENT (Ic/Ig) oac5-138961 URN_Oli BASE CURRENT (IC/IB)  gycs.3gmsn
Fig.16—Typical turn-on time characteristics. Fig.17—Typical storage time characteristics.
TTTT ) u‘)q
T COMMON-EMITTER CIRCUIT. . ;common-ewﬂsn CIRCUIT.
s AMBIENT TEMPERATURE (Ta) = 25°C COLLECTOR-TO-EMITTER VOLTAGE (Vcg)*30V
150] COLLECTOR AMPERES (Ic) = | BASE-TO-EMITTER VOLTAGE (Vgg)=0
a 1T ITITI T T T o BASE-TO-EMITTER RESISTANCE (RBg)=0
= I IENEEENEREN] w
I+] IHNEEENE ’g
2 HHHH = 107
8 c RRE 8 4
z @ .
2 100 ¥ D
I 3
- @
- o
+ i Q-
£ u x o
w g 4!
Z 50 H 2
= 20 3
w o
™ o
S 10 001
2 ﬁ-
§ HHH imi 2 J Ed
T INNEENS 25 50 75 100 125 150
o o ., 2 30 AMBIENT TEMPERATURE (Ta)—°C
RATIO OF "ON" COLLECTOR CURRENT TO 925-13903RI
“TURN ON" BASE CURRENT (Ic/Ig)
92CS-13891RI Fig.19—Typical collector cutoff current

Fig.18—Typical turn-off time characteristics.

as a function of temperature.
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RG]

Solid State
Division

RF Power Transistors

2N5470

RCA-2N5470* is an epitaxial silicon n-p-n planar
transistor employing the overlay emitter-electrode con-

struction. It is intended for solid-state microwave
radiosonde, communications, and S-band telemetry
equipment.

The ceramic-metal coaxial package of the 2N5470
features low parasitic capacitances and inductances
which provide for stable operation in the common-base
amplifier configuration. This transistor can be used in
both large and small-signal applications in coaxial,
stripline, and lumped-constant circuits.

For application information on the 2N5470, see RCA
Application Note AN3764, ‘‘Microwave Amplifiers
and Oscillators Using the New RCA 2N5470 Power
Transistor,” by G. Hodowanec, O.P. Hart, and H.C.
Lee.

*Formerly RCA Dev. Type No. TA7003

Maximum Ratings, Absolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE .....Vggg 50 V

COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter

resistance (Rgp) = 10 Q... Vegr 50 V
EMITTER-TO-BASE VOLTAGE. .. .... «Vggo 35 V
PEAK COLLECTOR CURRENT. ....... 04 A
CONTINUOUS COLLECTOR CURRENT . . Ig 0.2 A
TRANSISTOR DISSIPATION: .........Pp

At case temperatures up to 25 °C ., ... 3.5 w
At case temperatures above 25 °C . . .. See Fig. 2.

TEMPERATURE RANGE:

Storage and operating (junction). .. ... =65 to +200 °C

SILICON N-P-N
“overlay’”’ TRANSISTOR

JEDEC l

TO-
215AA package H-1598

For UHF/Microwave
Power Amplifiers,
Microwave Fundamental-Frequency Oscillators,
and Frequency Multipliers

FEATURES

® 1-W output with 5-dB gain (min.) at 2GHz
2-W output with 10-dB- gain (typ.) at 1 GHz

Ceramic-metal hermetic package with low inductance

and low parasitic capacitances

COLLECTOR SUPPLY VOLTS (Vcc) = 28
CASE TEMPERATURE (T¢) = 25° C

B
o
e
E 20
3
x
5 3
% ' ,'v‘t/r
¥,
=] 4N
10 SIS0
B
>
0.5
1.0 15 20 25

FREQUENCY (f) - GHz
92553150

Fig. 1-Typical Output Power vs. Frequency
for Common-Base Power Amplifier
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File No. 350 2N5470

ELECTRICAL CHARACTERISTICS At Case Temperature (To) = 25 oc

TEST CONDITIONS

be DC LIMITS
CHARACTERISTICS sympoL | Coltector Current ; UNITS
Voltage (V) (mA)
Ve |Vee| 1 | 1B | lg | Min. | Max.

Collector-Cutoff Current IcES 50 0 - 1 mA
Collector-to-Base -

Breakdown Voltage V(BRICBO 0 0.1 | 50 v
Cgllﬁc_tog-to-vEnHuer

ustaining Voltage:

With external base-to-emitter VGER(sus) 515 | -]V

resistance (Rgg) = 10Q
Emitter-to-Base _

Breakdown Voltage V(BR)EBO 0.1 0 |35 v
Collector-to-Emitter -

Saturation Voltage Voe(saD 0| e 10 v
Collector-to-Base Capacitance -

(Measured at 1 MHz) Cp | 0 0 30 oF
RF Power Qutput

(Common-Base Amplifier):

At 2 GHzo (See Fig. 5.) Pos » wl - w

At 1 GHzb (See Fig. 12.) 28 2.0 (typ.) W

RF Power Qutput
(Common-Base Oscillator):

At 2 GHz (See Fig. 15.) Pop | 2 80 03(tp) W
9For Pyg =0.316 W; minimum efficiency = 30%
bFor Pyg =0.20 W; typical efficiency = 50%

1000 CASE TEMPERATURE (T¢) = 100°C
<
E 4
. 1
§;e & . I¢ (MAX) CONTINUOUS
I =]
ﬂ; [ HOT-SPOT
g T s & (‘I’EM;’ERATURE
Tyg)= 200°C
] 3 100 s
=k @
S8 e s
Za 2 2
i 3
35 3 NOTE:
° Tys IS DETERMINED BY USE OF
' . INFRARED SCANNING TECHNIQUES
O 10
-100 -50 [} 50 100 50 200 \ 2 4 6 8 2 24 4 6 850
CASE TEMPERATURE — °C
€ ATURE 92L5-1224 COLLECTOR-TO- EMITTER VOLTAGE (Vgg)—V
92Cs-22859
Fig. 2-Dissipation Derating Curve Fig. 3-Maximum Operating Area

for Forward-Bias Operation
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2N5470

COLLECTOR SUPPLY VOLTS (Vco) = 28
FREQUENCY (f) = 2 GHz
CASE TEMPERATURE (T¢) = 25° C

0.7

RF OUTPUT WATTS (Pp)
°
°

0.6

0.5

0.3
[] 01 0.2 03 0.4 0.5
RF INPUT WATTS (Pjg)

92553792
Fig. 4- Typical Output Power vs. Input Power
for 2-GHz Common-Base Power Amplifier

siG. +Vee
GEN.
11‘ -0 T
TRIPLE. TRANSISTOR TRIPLE- |Z) =500
‘3:: — STUB [=TEST FIXTURE*} Brlgé —= STUB |——=
TUNER (SEE FIG. 6) TUNER
NARDA MICROLAB NARDA
904N, OR 904N, OR
QuIv. DR EmIV EQUIY.
9255-1859R1

Fig. 5-Block Diagram of Test Set-up for Measurement
of Output Power from 2-GHz Common-Base Amplifier

MS470

N-TYPE CONNECTORS

BERYLLIUM OXIDE
WASHER

i///:f/f\z\&\**//////////// - ﬁ

Dimensions in Inches and Millimeters

92L8-1860R1

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

Fig. 6 - Suggested Test Fixture for Test Set-Up
Shown in Fig. 5.
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RF INPUT WATTS (Pjg) = 0.3
FREQUENCY () = 2 GHx
CASE TEMPERATURE (T¢) = 25°C

RF OUTPUT WATTS (Pop)
S

1 8 2 2 - %. » El
COLLECTOR-TO-BASE VOLTS (Vcg)
9288-3793

Fig. 7- Typical Output Power vs. Collector-to-Base
Voltage for 2-GHz Common-Base Power Amplifier

g 8O it T COLLECTOR-TO-BASE VOLTS (Vcg) = 28
o R RF INPUT WATTS (Pjg) = 0.3
o Ko 11 CASE TEMPERATURE (T¢) = 25° C
< 50 L
[ )
ZE {a00e! :
L 1, ne
P : o )
R i
z% t T
& pas: +
X =
oz 1
F
ga :
é = S
ign i
~ ima:
S :
£R : Re (2,
gw " T T :
au S 1
Ed N fasssaget:
wg Re (Z|N H *
0 52 im (.
1.2 1. Y3 2.

FREQUENCY (f)- GHz assase
Fig. 8- Typical Series Input Impedance and Collector
Load Impedance vs. Frequency for Common-Base

Power Amplifier

COLLECTOR-TO-BASE VOLTS (VCB) = 15
FREQUENCY (f) = 2 GHx

1) T T 7Tl
CLASS-B & -AB OPERATION

3 A
)
8 N
z
H N s
2 )
§ \ \:.J /.r:ww
NI e
2
0
1 oevp 2 4 et 2
RF INPUT MILLIWATTS (P 1) szss9s

Fig. 9 - Typical Power Gain vs. Input Power for
2-GHz Common-Base Power Amplifier
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1.450
R (36.83)

- o N 20 L2 COAXIAL
(gin‘v) (SIS (032 | (30.48) 23553&«

1 (NOTE 2)

T
l ' a
<
N } i I

3/4 1 t 800 7/8
(19.05) 1/4 (6.35) DIA. k 1/4 (6.35) DIA. X .
‘ I ! I=C4
-
HE LS
X2 |
]

COAXIAL INPUT 2N5470 29/64 J
11.51. BERYLLIUM OXIDE
COMECTOR MOTE D ! DIA.) WASHER 92553197

Note 1: Dimensions in parentheses are in millimeters and are Note 2: Conhex 50-045-0000, Sealectro Corp., or equivalent.
derived from the basic inch dimensions as indicated.

Fig. 10- Constructional Details of 2-GHz Power Amplifier Shown in Fig. 11.

25470
08 [
X
L ) COLLECTOR-TO-BASE VOLTS (Vcp) = 15
L FREQUENCY () = | GHx
I TTT
= CLASS-B & - AB OPERATION
12
N D N
> |\2 N2

Cy: 0.8-10pF © N \\\ N o

Johanson 4355, 5': . \\L \\ \-‘C\a,,&

or equivalent C4: 0.35-3.5 pF X z \‘ y N 4770”_
Co: 1,000 pF, feed- Johanson 4702, g NN gh

¢ 1,000 pF, fee realont z N TN NN

through, Allen- or equivalen 3 6|-COLLECTOR MILLIAKPERES (10 1 N AN

Bradley FB2B, or| L, Ly: RF choke, 3 turns & | (QUIESCENT CONDITIONS) N

equivalent Nc. 30 wire, 1716 in. (1.57) ID 2« ~
Cq: 0.3-3.5pF 3/16 in. (4.75) long

Johanson 4701, Xl. XZ: Coaxial lines; see 2

or equivalent Fig. 11 for details.

Dimensions in Inches and Millimeters DI m 2 PR E— "

Dimensions in parentheses are in millimeters and are RF INPUT WILLIWATTS (Pjp)

derived from the basic inch dimensions as indicated. 92553139
Fig. 11 - Typical Circuit for 2-GHz, Coaxial-Line Power Fig. 12- Typical Power Gain vs. Input Power

Amplifier Shown in Fig. 10. for 1-GHz Power Amplifier
08 c a0 L3 G %9 Cq, Cg, Cq: 1—14 pF, air-dielectric, Johanson
o~V —o—) 1 ~5' 6

1
] ( ) 3901, or equivalent

02: 0.35-3.5 pF, air-dielectric, Johanson

G % 4701, or equivalent
= = Ca. C4: 1000 pF, feed-through, Allen-Bradley FA5C,
_L—) Cs T s or equivalent
.9 Cq: 1000 pF, ceramic, leadless
4= Lq, Lyt RF choke, 0.11H, Nytronics Deci-Ductor
275" Lg: 0.01-in. (.254) thick, 0.157 in. (3.98) wide copper strip
- Vee *+Vec 95 shaped as shown in inset drawing
s2ss% Ry 100 Q, nw

Dimensions in Inches and Millimeters
Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Fig. 13- Typical Circuit for 1-GHz Power Amplifier
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[ ? Veg = - 24V
AL

I KAs w1

Cs

9285-3800

Cq:
02, 03:

0.01xF disc ceramic

100 pF, feed-through,

Allen-Bradley FA5C, or

equivalent

0.35-3.5 pF, Johanson

4701, or equivalent

RF choke, 4 turns,

No. 33 wire, 0.062 in. (1.57)

1D, 3/16 in. (4.75) long

L3: 3/64 in. (1.17) length of No. 22 wire
Xt

C4. 05:

Ly, Lg:

0.82pF, ‘‘gimmick’’, Quality Components
type 10% QC, or equivalent

Ry: 5-10Q, 172 W
Ry: 510, 172 W
Rg: 1200 Q, 172 W
Dimensions in Inches and Millimeters

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

Fig. 14- Typical Circuit for 2-GHz Grounded-Collector
Power Oscillator

+V¥ee = UV

L

=l

~ Vee 9255301

Cl' Caz 100 pF, feed-through, Ll: RF choke, 5 turns

Allen-Bradley FA5C, No. 33 wire,1/16 in. (1.57)

or equivalent ID, 3/16 in. (4.76) long

0.35-~3.5 pF, Lo: 50-() miniature coaxial line

Johanson 4702, or 1.5 in. (38.1) long

equivalent X: Microstripline circuit; see
Fig. 16 for details.

Cg, Cy:

Dimensions in Inches and Millimeters
Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Fig. 15- Typical Circuit for 2-GHz Grounded-Base
Power Oscillator
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| 0.08
{2.03)
0.46
(11.68) 0.43
(10.52)
0.03
0.76)
070 |1
luote (17.78) )
1/32
79 1
i 7
METAL GROUND PLANE ass302

Dimensions in Inches and Millimeters

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

Note 2: Produced by removing portion of upper layer of double-clad,
Teflon board, Budd Co. Polychem Div. Grade 108T, 1 oz, 1/32 in.
(.793) thick, (€=2.6), or equivalent.

Fig. 16 - Detail Drawing of Microstripline, Xy
Specified in Fig. 15.

‘COLLECTOR MILLIAMPERES (I¢) = 80
FREQUENCY (f) = 2 GHz
CASE TEMPERATURE (T¢) = 25° C

0.4

03

0.2 +

RF OUTPUT WATTS (Pop)

0.1

H—TH

i

o T
0 \H u 16 8 2 22 2
COLLECTOR SUPPLY YOLTS (Ve()

9285-3303

Fig. 17 - Typical Output Power vs. Collector

Supply Voltage for 2-GHz Grounded-Base
Power Oscillator

TERMINAL CONNECTIONS
No. 1 — Emitter
No. 2 — Base

No. 3 — Collector
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NG/

Solid State
Division

RF Power Transistors

2N5913

|

ot 1
RCAR |

|

JEDEC T0-39 w1301

Silicon N-P-N Overlay Transistor

12.5-Volt, High-Gain Type for Class-C

Amplifiers in VHF/UHF Communications Equipment

Features:
o High Power Gain, High Power Output . . .
At125V:
2-W (typ.) output at 470 MHz (7-dB gain)
2-W (typ.) output at 250 MHz (9-dB gain)
2-W (typ.) output at 175 MHz (13-dB gain) -
At 8 V:
1.5-W (typ.) output at 470 MHz (4.8-dB gain)
1.5-W (typ.) output at 250 MHz (7.0-dB gain)
1.5-W (typ.) output at 175 MHz (10-dB gain)

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE. V~pg 36 v
COLLECTOR-TO-EMITTER
BREAKDOWN VOLTAGE:

With base shorted to emitter . ... V(BR)CES 36 v
*With baseopen. . ........... v(BR)CEO 14 v
*EMITTER-TO-BASE VOLTAGE . . . Vgpgy . 3.5 v
# CONTINUOUS COLLECTOR
CURRENT . -« -« « v v v o v i v v n s Ic 0.33 A
¥ TRANSISTOR DISSIPATION: . . . . . P.
At case temperatures up to 75°C. . 3.5 w

At case temperatures above 75°C . Derate at 0.0028 W/°C
% TEMPERATURE RANGE:

Storage & Operating (Junction)
*LEAD TEMPERATURE:

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

from seating plane for 10 s max. . 230 °c

-65 to £200 °C

%* In accordance with JEDEC registration data format JS-6
RDF-3/]5-9 RDF-7.

RCA Type 2N5913* is an epitaxial silicon n-p-n planar tran-
sistor featuring “‘overlay’” emitter electrode construction. It
is intended for VHF/UHF mobile, portable, and VHF marine
transmitters, as well as UHF CB, sonobuoy, beacon, and
other applications where intermediate power output is re-
quired at low supply voltage.

. Formerly RCA Developmental Type TA7477.

TERMINAL CONNECTIONS

LEAD 1 — EMITTER
LEAD 2 - BASE
LEAD 3 — COLLECTOR, CASE

370
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2N5913 File No. 423

ELECTRICAL CHARACTERISTICS Case Temperature (T¢) = 259C Unless Otherwise Specified

STATIC
TEST CONDITIONS
pC be LIMITS
CHARACTERISTIC SYMBOL Voltage Current UNITS
(V) (mA)
VCE VEB lE IB IC Min. Max.
*! Collector-Cutoff Current
Base Connected to Emitter Ices 125 0 1.0° | mA
Base Open IcEo 10 0 0.3 mA
*! Collector-to-Base
Breakdown Voltage ViBRICBO 0 03 3% v
*| Collector-to-Emitter
Breakdown Voltage:
With base open V(BR)CEO 0 25° 14 - v
With base connected o -
to emitter V(BR)C ES 0 % 3
*| Emitter-to-Base Breakdown
v 0.5 0 3. - v
Voltage (BR)EBO 5
Thermal Resistance: 0
g - N C/W
(Junction-to-Case) J-C % /
@ Pulsed through a 25-mH inductor; duty factor = 50%. b TC = 100°C.
DYNAMIC
FREQUENCY LIMITS
TEST & CONDITIONS SYMBOL UNITS
- MHz MINIMUM TYPICAL
Power Output (Vo = 12.5 V): .
P = 0.1 Pog 175 1.75 w
* Large-Signal Common-Emitter Power
Gain (Vg =12.5 V): Gpg 175 12.4 dB
Plg=0.1W
*| Collector Efficiency (Voo = 12,5 V): %
Plg=01W ne 175 50
*|  Common-Base Output Capicatance c 1 15 (max. F
Vg - 12V obo Smax) P

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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File No. 423 2N5913

PERFORMANCE DATA

TYPICAL AMPLIFIER PERFORMANCE (VCE =12.5V)

INPUT | OUTPUT | COLLECTOR
FREQUENCY | powER | POWER |EFFICIENCY |CIRCUIT
(O~MHz ey wiPgp)-w|  7¢

175 0.1 2 60 Fig.6
250 0.25 2 65 Fig.6
470 0.4 2 65 Fig.7
156 )
(Marine .005 2 - Fig.8

Transmitter)

CALLECTOR-SUPPLY VOLTS (Vcc)=12.5 [ FREQUENCY (f)=175 MHz

CASE TEMPERATURE (T():25°C | CASE TEMPERATURE (T¢)=25°C

TTTT

2.
N
RF 4
Npy

H T WATTS (Pig)+0.4 1T

I 2 T z

- 1NN A2

w T T T ] HNCE

e nagEans nag w 3 e
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3os E
>
°

o]
100 300 400 500
FREQUENCY (f)—MHz 0 0.05 0.1 0.I5 02 0.2
92¢5- 15645R1 RF INPUT WATTS (Pg) 92CS-15646RI

Fig.1 - Typical power output vs. frequency. Fig. 2 ;;yzil";:lfs::::c:;‘:‘:;:o:vi ;:";_?; '.S"P"' ot

REQUENCY (f1:250 MHz FREQUENCY.(1]: 470 MHz
CASE TEMPERATURE (Tg)e25%C CASE TEMPERATURE (Tc)+25°C
T THE

2. 2.5

.
2
e ‘s\«‘i\‘
z 2 25 z 2 o
1 | Yo
w §5803 5 X
a . S a S
S 1) g 5 S
g & S
g 2 2
Il a.

- S EEEES
2 2
= =
3 2

05 © o5

[ 005 o0l oi5 02 o2 0. 035 0 . %2 o 04 O 6
RF INPUT WATTS (Pjg) 92C$-15644R1 RF INPUT WATTS (Pg) 92C5-15643R1
Fig. 3 - Typical power output vs. power input at Fig. 4 - Typical power output vs. power input at
250 MHz for circuit shown in Fig.5. 470 MHz for circuit shown in Fig.7.
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DESIGN DATA

' 5 ] 7 S....3 4,3 L2 ' ot
T

REFLECTION COEFFICIENT SCALE CENTER

| 0.8] MAGNITUDE-REVERSE TRANSMISSION GAIN (Sq2)

180° |
© 3 FER R ERER I ER 2 3 4 5 360°
650 MAGNITUDE-FORWARD TRANSMISSION GAIN (Syq)
450 150 MHz
ol OUTPUT REFLECTION

COEFFICIENT (Spp)

ot

O¢
N
2100 3300
S
4 o
ks
7,
6‘* > 23
(>
4(."). &
~
4’05 2400 < « 300°
S a <
=3 —
270°
Collector-to-Emitter Voltage (Vcg) = 125V
Collector-Current (Ic) = 100 mA
92CM-16066

Case Tamperature (T¢) = 256°C
Fig. 5 - Typical S parameters vs. frequency.
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APPLICATION DATA

(z,:509) 205308
(2=502) (z»50 1
(2g+50 Q)
<
K
ey

= O*ee 9205-15640RI = Lovee
Cl' Cy, C3, & 04: 7-35 pF, ARCOQ 403, or equivalent 92CS$-15639R1
Cg: 1,000 pF, feed-through
Cg: 0.005 F, disc ceramic €y, Cy, €3t 0.9-7 pF, ARCO 400, or equivalent
Ly: 2tums No.16 wire, 3/16 in. ID, 1/4 in. long 24 ;'235:':' ;r:cg 903, ot equivalent |\ ). L,: 1 turn No.18 wite
L,: Z = 450 ohms; Ferroxcube VK200-09/3B, or equivalent 05: 4709 l’-‘*l edSIhvel :lca 1/4 in. ID, 1/8 in. long
Ly: 2 turs No.14 wie, 1/4 in. D, 5/16 in. long 06: N Ty .: -throug Lyt 0.39 uH, Nytronics Deci-
L4t 3 turns No.14 wire, 3/8 in. 1D, 3/8 in. long ‘7' -1 uF, disc ceramic Ductor. o equivalent

Fig. 6 - 175/250-MHz amplifier test circuit for Mount Cg as close as possible to base and emitter pins.

measurement of power output. Fig. 7 - 470-MHz amplifier test circuit for

measurement of power output.

RCA
2N5913 .

L—a 1000 T

O+
92CM-I5638RI

Ll - L2: 10-1/2 turns, close-wound, #22 enameled wire Corb SF 1032

R tord i All coils on slug-tuned forms 15/64-in. 0.D. Corbonyi* S.F. 10-

Ly~ Lyt 4-1/2 turns, cl d, #22 wire threaded slug or equivalent, with 1/2-in. x 1/2-in. x 1-in. shield cans.

L5 - L6: 1-1/2 turns, 1/4 in. length, #20 bare wire . o . .

L7: 2 turns, 3/16-in. length, 3/16-in. dia., #20 bare wire All capécu(or values' are in picofarads unless otherwise specified.

LB: 2-1/2 turns, 1/4-in. length, #20 bare wire All resistances are in ohms and are 1/4-watt types.

RFC: 4 turns, #30 enameled wire on Ferroxcubel ferrite bead * Arnold Magnetics Corp., Los Angeles, Cal.

#56-590-65/48, or equivalent 1 Ferroxcube Corp. of America, Saugerties, N.Y.

Fig. 8 - Typical circuit for a frequency-multiplier chain (fiy = 13 MHz, foyT = 156 MHz)
for 156-MHz marine-radio transmitter.
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RG]

Solid State
Division

RF Power Transistors

2N5914 2N5915

Features:

TO-216AA package

He1675

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5914  2N5915

@ COLLECTOR-TO-BASE BREAKDOWN

VOLTAGE, .. ........ “BRICBO 36 3% Vv
© COLLECTOR-TO-EMITTER BREAKDOWN

VOLTAGE: ¢ ¢ v e v v avnnnnn

Withbase connected to emitter V(BR)CES 36 36 VvV

With base open . .........V(gr)cro 4 4 Vv
®EMITTER-TO-BASE VOLTAGE Vepo 3.5 35 VvV
®COLLECTOR CURRENT:

Continuous. o oo vvvvvvnn. I 0.5 L5 A
®TRANSISTOR DISSIPATION:. . . Pq

At case temperatures up to 75°C 5.7 107 W

At case temperatures above 75°C See Fig. 7

O®TEMPERATURE RANGE:

Storage & Operating (Junction). .
®CASE TEMPERATURE

(During soldering):

For 108 max: e e« e s e o0 v oooos

-65 to +200°C
230 °c

oln accordance with JEDEC registration data format
JS-6 RDF-3/JS-9 RDF-7.

High-Power Silicon N-P-N
Overlay Transistors

12.5-Volt, High-Power Types For Class-C Amplifiers in
VHF/UHF Communications Equipment

e Low inductance radial leads — particularly useful for strip-line circuits
eHermetically sealed ceramic-metal package

e Electrically isolated mounting stud

6 watts minimum output from 2N5915 amplifier at 470MHz

o 7-dB gain from 2N5914 driver at 470 MHz

RCA 2N5914° and 2N5915P are epitaxial silicon n-p-n
planar transistors featuring overlay emitter electrode con-
struction.

2N5914 and 2N5915 feature an hermetic, ceramic-metal
package having leads isolated from the mounting stud.
These rugged, low-inductance, radial-lead types are de-
signed for strip-line, as well as lumped-constant circuits.

9Formerly RCA Dev. Type TA7408.
l’Formerly RCA Dev. Type TA7409.
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File No. 424 - 2N5914, 2N5915

ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 25°C

Static
TEST CONDITIONS LIMITS
DC bC DC
CHARACTERISTIC SYMBOL ( COLLECTOR | BASE CURRENT 2N5914 2N5915 UNITS
VOLTS VOLTS mA
Vee VBe | Ig |Ig| Ic [MIN. | MAX. [MIN. |MAX.
o | Collector-Cutoff Current Iceo 10 0 - 0.3 - 10 mA
o Collector-to-Base 0.5] 36 - - -
Breakdown Voltage V(BR) CBO 0 0] - - 36 - v
o Collector-to-Emitter
Breakdown voltage: %al 14 - - -
With base open V{(BR)CEOD 0 el - a m _ v
With base connected 2%l 36 - - _
to emitter V(BR)CES 0 mal - | % | -
o/ Emitter-to-Base : 0.5 0] 35 - - -
Breakdown Voltage V(aRIEBO 1.0 0| - -1 35] - v
@ Pulsed through a 25-mH inductor; duty factor = 50% )
Dynamic
TEST CONDITIONS LIMITS
CHARACTERISTIC | SYMBOL DC Collector Input Power | Frequency 2N5914 2N5915 UNITS
Supply (Vo) - Volts | (Pip)-Watts | (D-MHz fyin. | Tye. [ mun. | Tve.
0.4 2.0 -
o] Power Qutput _PDE 125 20 470 - 5 W
. 0.4 7 -
o| Power Gain Gpg 12.5 20 470 — 3 dB
- 0.4 65 -
o/ Collector Efficiency ng 12.5 20 470 — & %
Load Mismatch 2N5914 0.4
(Fig. 14) LM 12.5 NS9I5 2 470 GO/NO GO
o| Collector-to- 12 _ 15 _ 30
Base Capacitance Cobo Ig=0 ! (max.) (max.) PF
Gain-Bandwidth Ig = 200mA 900 -
Product fr 2 = I

@ [n accordance with JEDEC registration data fromat JS-6 RDF-3/JS-9 RDF-7
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2N5914, 2N5915 - File No. 424

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vcc) = 125V COLLECTOR SUPPLY VOLTAGE (Vc) = 125V
CASE TEMPERATURE (Tg) = 25° C CASE TEMPERATURE (Tc) = 25° C
6.0 ! 12 TTIT
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= = N ‘0
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o o /)
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FREQUENCY (1) - MHz FREQUENCY (f) - RHz
92LS-3034R1 92LS-3042R1
Fig. 1-Typical output power vs. frequency Fig. 2- Typical output power vs. frequency
for 2N5914 for 2N5915
FREQUENCY (f) =47T0MHz FHHHRS V] FREQUENCY (f) =470 MHz
CASE TEMPERATURE (Tc) = 25°C T I\chl"c\ S\ CASE TEMPERATURE (T¢)=25°C
T o e 0 i
T Re® HHHT
= R = AT
e X0k
1 <o ! e
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s 2 xSy - : 7 : 2N
H ’ £ s e 8
4 1 a > =°$;\°
P e 5 a
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E i E a 00\»
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2
'
[ 0.2 04 0.6 08 0
INPUT POWER (Pyg)—W 0 05 10 15 20 25 30
92L.5-3038RI INPUT POWER (Pyg) —W
92L5-3037R!

Fig. 3 - Typical output power vs. input power at 470 MHz . .
y{w 2N5914 in circuit shown in Fig. 8 Fig. 4- Typical output power vs. input power at 470 MHz

for 2N5915 in circuit shown in Fig. 8

FREQUENCY () = 175 Wz I FREQUENCY (0 = 1754l
CASE TEWPERATURE (T¢) = 25° C ! CASE TEMPERATURE (T¢) = 25°C
4 1 15
)
2] 125 T
% x 162\
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o w f—‘zk 1
[ S iny o
[+ Pt C1O, T
¥ bl e 8 T
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Fig. 5- Typical output power vs. input power Fig. 6 - Typical output power vs. input power
at 175MHz for 2N5914 (Fig. 15) at 175MHz for 2N5915 (Fig. 15)
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File No. 424 2N5914, 2N5915

DESIGN DATA

COLLECTOR SUPPLY VOLTAGE (V) = 125V
CASE TEMPERATURE (T¢) = 25°C

f
t
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x © ; ) i
| s f
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3 g
[ i 2
g. : V.
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a Iaued
: o it H 100 20 0 w0 50
-0 -50 o 50 100 0 200
CASE TEMPERATURE (T¢)—°C FREQUENCY (- Hz
92L5-3036R! st
Fig. 8- Large signal equivalent parallel input resistance
Fig. 7 -Dissipation derating for 2N5914 and 2N5915 vs. frequency for 2N5914 and 2N5915
% [CoLLECTOR suPPLY vOLTAGE (Vo) - 125V w COLLECTOR SUPPLY VOLTAGE (Vec) = 12.5V
T | CASE TEMPERATURE (Tg) = 25°C L | CASE TEWPERATURE (T) = 25°C
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Fig. 9-Large signal parallel equivalent input capacitance Fig. 10- Large signal equivalent parallel output
vs. frequency for 2N5914 and 2N5915 capacitance vs. frequency for 2N5914 and 2N5915
INPUT POWER (Pyg) = 1.5 W INPUT POWER (Pyg) = 0.75 W
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Fig. 11-Large signal parallel load resistance Fig. 12-Large signal parallel load resistance
vs. frequency for 2N5915 vs. frequency for 2N5914
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. File No. 424

APPLICATION DATA

RCA
2N5914
2N5915

A1

Cy, C2, C3-0.9-7.0 pF,. ARCO # 400, or equivalent
C4-1.5-20 pF, ARCO # 402, or equivalent
Cs-1000 pF (feed-through)

Cg-0.1 UF (ceramic)

Cy7-2-18 pF, Amperex HTI0MA/218, or equivalent

connect between the base and emitter with the
shortest possible leads.

Ly, L2-1 turn #16 wire, 3/16 in. 1.D., 1/8 in. long
L3-1 turn #20 wire, 3/16 in. 1.D., 1/8 in. long

92LS -304IR!

L4 - Ferrite choke, 450Q2impedance, Ferroxcube
VK-200-09-3B, or equivalent

Fig. 13. 470MHz amplifier used for measuring power
output and power gain in 2N5914 and 2N5915

SPECIAL PERFORMANCE DATA

The transistor can withstand any mismatch in load,
which can be demonstrated in the following test:

1. The test is performed using the arrangement shown.
2. The tuning stub is varied through a half wavelength,
which effectively varies the load from an open cir-

cuit to a short circuit.
3. Operating conditions; V., =12.5

RF input power = 0.4 W for 2N5914, 2.0 W for 2N5915
4, Transistor Dissipation Rating must not he exceeded.

During the above test, the transistor will not be dam-
aged or degraded.

Fig. 14 - Test set-up for testing load mismatch capability
of 2N5914 and 2N5915

470 MHz
+470 MHz AMPLIFIER
DRIVER (F16.13)
>3
sTuB
92LS-1319R2
DETAIL OF
Vee=12.5v
e TRANSFORMER T,
TO
SUPPLY
T0
COLLECTOR
Cy ce T
et
! NS9|
g0l C2 7 2N89IS

;!c-, 2, =500

= 92CS-15792R2

L1-1/2 turn #14 wire, 1/4-in. 1.D.

RFC-Z = 45002, Ferroxcube VK-200-09/3B, or equivalent
C1-7-100 pF, Arco 423, or equivalent

C2-4-40 pF, Arco 422, or equivalent

C3-0.1 uF ceramic

C4-0.001 uF feedthrough

Cs-62pF silver mica

Cg - 14:150 pF, Arco 424, or equivalent

C7-24-200 pF, Arco 425, or equivalent

Ty -Twisted pair of # 20 enameled wire; 14 turns/in.
Formed in a loop 3/8 in. diameter, cross connected
(End of one winding connected to beginning of other)

Fig. 15-175-MHz amplifier for measuring power output
and power gain in 2N5914 and 2N5915
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File No. 424

Yeg = 125V

26+ %

€1, C2,C4,C5,C7,Cg 0.9-7.0pF
C3,Cq  18pF L4 1 TURN NO. 18 WIRE 1,4 IN. 1.D., 18 IN. LONG
TAP AT 1.4 TURN FROM COLLECTOR

C, C11 O.1uF Ls 1 TURN NO. 20 WIRE 1 8 IN. 1.D., 1/8 IN LONG
Cl0.C12 001uF  Lg 1 TURN NO. 18 WIRE 1.4 IN. 1.D. 18 IN. LONG

L1 1 TURN NO. 16 WIRE 3. 16 IN. L.D. 18 IN LONG
Ly, Lg  FERRITE CHOKE Z = 45002 FERROX CUBE VK-200-09-38 OR EQUIV.
L3, L7 1 TURN NO. 20 WIRE 3:16 IN. I.D. 1/8 LONG

*CONNECT C3 AND Cg BETWEEN THE BASE AND EMITTER 92H-4499

Fig. 16 - Typical 470 MHz amplifier with
0.4 W input and 6.0 W output

TERMINAL CONNECTIONS

Terminal No. 1, 3 — Emitter
Terminal No. 2 - Base
Terminal Nol 4 - Collector
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IR

Solid State
Division

RF Power Transistors

2N5916 2N5917

High-Gain Silicon N-P-N
Overlay Transistors

For VHF/UHF Communications Equipment

© Radial leads for microstripline circuits

® 2 watts (min.) output at 400 MHz (10-dB gain)

© 2 watts (typ.) output at 1 GHz (5-dB gain)

® Low-inductance, ceramic-metal hermetic packages
o All electrodes isolated from stud

® 100 mW (typ.) broadband 50/450-MHz

2N5916

TO-216AA

package H-1693

o
‘ 2N5917 Features:
i’ RCA HF-31
package
H-1676

(10-dB gain)

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5916
2N5917

*COLLECTOR-TO-BASE

VOLTAGE...¢.ceeeveve.. VoBo 55 v
*COLLECTOR-TO-EMITTER

VOLTAGE

With baseopen .. ......... Voo 24 v

*EMITTER-TO-BASE
VOLTAGE......v.ev..es.Vgpg 35 V

*CONTINUOUS COLLECTOR

CURRENT. .....covveelp 0.2 A
*TRANSISTOR DISSIPATION . . ... Pp

At case temperatures up to 100°C ..... 4 w

At case temperatures above 100°C . . Derate linearly
at 0,04 W/°C

*TEMPERATURE RANGE:
Storage & Operating (Junction). . —65 to +200 oc

* CASE TEMPERATURE (During soldering):

For10 SmMaxX «.eovevonnnnsns 230 °C

*In accordance with JEDEC registration data format JS-6,
RDF-3/JS-9 RDF-7

RCA 2N5916 and 2N59174 are epitaxial silicon n-p-n
planar transistors featuring ‘‘overlay’’ emitter electrode
construction. They are intended for large-signal and
small-signal high-gain rf amplifiers and driver applica-
tions for VHF/UHF communications equipment.

Type 2N5916 features a new hermetic, ceramic-metal
package having terminals isolated from the mounting
stud. These rugged, low-inductance, radial leads are
designed for microstripline as well as lumped-constant
circuits. 2N5917 is a 2N5916 without the mounting stud.

AFormerly RCA Dev. Type Nos. TA7411 and
TA7852, respectively.

‘‘WARNING: RCA types 2N5916 and 2N5917 should
be handled with care. The ceramic portion of these
transistors contains BERYLLIUM OXIDE as a major
ingredient. Do not crush, grind, or abrade these por-
tions of the transistors because the dust resulting
from such action may be hazardous if inhaled.’’
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File No. 425

2N5916, 2N5917
ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 25°C
STATIC
TEST CONDITIONS
CHARACTERISTIC SYMBOL be DC Dc LmTs | uNiTs
Collector Base Current
Voltage Voltage mA
Ve VBE Ig g I MIN. | MAX.

* | Collector-to-Emitter

Cutoff Current: ICES 30P 0 N mA

Base-emitter junction shorted
* | Collector-to-Emitter a

Breakdown Voltage: V(BRICES 0 5 %5 - v

With base open V(BR)CEO 53 % | -

* | Emitter-to-Base v ol v

Breakdown Voltage (BR)EBO - 0 35| -

Collector-to-Emitter
Saturation Voltage Veg(sal) 10 100 - |03 v
Thermal Resistance:
: 8. _ 0
(Junction-to-Case) e 4] C

4 pulsed through a 25-mH inductor; duty factor = 50%
b Case temperature = 100°C

DYNAMIC

TEST CONDITIONS
CHARACTERISTIC | symsoL | DC Collector Output Input Frequency LIMITS | UNITS
Supply Power Power (f) - MHz
(Vo) -V (Pog)-W (Plp) - W MIN. [ MAX.
* | Power Output _ N
(See Fig, 10) PoE 2 0.2 400 20 | - W
* | Power Gain Gpg 28 2 400 10 - dB
* | Collector Efficiency e 2 0.2 400 5 | - %
* | Collector —Base -
Capacitance Ceb 30(Ves) 1 S| oF

*n accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7,

TERMINAL CONNECTIONS

Terminals 1,3 — Emitter
Terminal 2  — Base
Terminal 4  — Collector
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2N5916, 2N5917 - File No. 425
PERFORMANCE DATA

CASE TEMPERATURE (T¢) = 250 C = CASE TEMPERATURE (T¢) = 25°C
COLLECTOR SUPPLY VOLTAGE (Vce) = 28 ] T []JCOLLECTORSUPPLY VOLTAGE (VcC) = 8V
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Fig. 1 - Typical power output vs. frequency Fig. 2 - Typical power output and collector efficiency
(for both types). vs. power input (for both types).
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Fig. 3 - Typical power output vs. case temperature Fig. 4 - Typical power output or collector efficiency vs.
(for both types). collector supply voltage (for both types).
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File No. 425 2N5916, 2N5917

COLLECTOR SUPPLY YOLTAGE (Veg) = 20V COLLECTOR SUPPLY VOLTAGE (VeQ) = 38V
OUTPUT POWER (Pgg) = 2W S OUTPUT POWER (PgE) = 2¥
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Fig. 7 - Typical large-signal series input impedance Fig. 8 - Typical large-signal, parallel collector load and
vs. frequency (for both types). parallel output capacitance vs. frequency (for both types).
FSNOT IO U0 TR T R T
REFLECTION COEFFICIENT SCALE CENTER

O0-8|MAGNITUDE-REVERSE TRANSMISSION GAIN ($12)

S B = PR == 607
G S S = o (o |°
MAGNITUDE-FORWARDTRANSMISSIONGAIN(sZI)’
0.} -2
Phd
02
522 o3
¥4
a\E . R 3300
[
Q %
S & N
k)
C,
%,
(7 )
© o)
EN <
4%' &
e,
€2 g - s w
3 2
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 15V e
COLLECTOR CURRENT (I¢) = 60-100mA
CASE TEMPERATURE (Tg) = 25°C 9285-4504
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2N5916, 2N5917

File No. 425
2NS916 OR 2N5917 (2 = 509 2N5916 OR N5917 T Cg
-5 2 4 Ly Ls 3} cl
-G = 50Q)
Cq ol (2 = s00)
< (Zg = som) %,
7
7] R 3 Ry,
I + N
L Ovee o
92654505

Cy, C3 — 0.9-7 pF, ARCO 400*
C; — 1.5-20 pF, ARCO 402*
Cy — 0.0015 1. F, disc ceramic
Cg — 1,000 pF, feedthrough type,
Allen-Bradley FASC*
Cg — 1 uF, electrolytic
A
Ly, Lg— 1tum

Ly = RFC, .1 uH
L3 —3tuns A
Ly —2tuns 4

Ry —10£), carbon
* Or equivalent

AAl coils 5/32 in. (3.96 mm)
1.D. #18 wite, 12 turns per inch

Fig. 10 - 400-MHz amplifier test circuit for
measurement of power output.

O Vec = BV

25 IR

Cyy Cgt 0.35-3.5 pF, Johanson
4701, or equivalent
Cg: 470 pF, feed-through type,
Allen Bradley FA5C, or equivalent
Ly: 3 turns No. 22 wire
5/32 in. (3.96 mm) ID, 3/8 in. (9.52 mm) long
LZ: 1% turns No. 22 wire
5/32 in. (3.96 mm) ID, 3/8 in. (9.52 mm) long
Ry: 10-02, 1/4-W carbon
X1 X2: Microstrip details given in Fig. 13

Fig. 12 - 1=GHz amplifier using type 2N5916 or 2N5917.
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l

Vee = %V
92554506
C1 = 0.0015 (L F, disc ceramic ’
Cy, Cg — 2-18 pF, Amperex H.T. 10mA/218,
or equivalent
Cs, 04 — 680 pF, chip cap.,Allen-Bradley
B166811, or equivalent
Cg — L uF, electrolytic
Cg» C7 — 1,000 pF, feedthrough type

Ry — 2k, 1 W, carbon
Ry — 50080, oW, carbon
Ry, Ry — 25002, 1, W, carbon

T — Twisted pair of #22 wire,
10 twists, 1 in, long

Fig. 11 - 50/450 = MHz 10-dB broadband amplifier using
type 2N5916 or 2N5917.

NOTE 2
INPUT QUTPUT

STRIP STRIP
N\ e}

PN

72 1378 » L .09
(4.37) sy [T (50.8Y (2.28)

— (.32 (8.12)

.06
_E (1.52)

DIELECTRlC\
T \—‘GROUND PLANE

9255-3880

Note 1: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
Note 2: Produced by removing upper l‘ayer of double-clad,

Teflon board, Budd Co. Polychem Div. Grade 108T,
1 0z. 1/16 in. (1.52 mm) thick, ( € = 2.6), or equivalent.

Fig. 13 - Typical microstrip layout for 1-GHz power
amplifier circuit shown in Fig. 12.



File No. 448

G

Solid State
Division

RF Power Transistors

2N5918

10-W, 400-MHz High-Gain Silicon
N=-P-N Emitter-Ballasted

Overlay Transistor
For VHF/UHF Communications Equipment

Features:
10 W output at 400 MHz (8 dB min. gain)

TO-216AA package

H1675

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

Withbaseopen . . .......... Veeo - 30 \
* COLLECTOR-TO-BASE VOLTAGE.. . Vggpo 60 \Y
* EMITTER-TO-BASE VOLTAGE ... Vggp 4 \"
* CONTINUOUS COLLECTOR CURRENT Ic 075 A
* TRANSISTOR DISSIPATION . . . .. Pt

At case temperatures up to 75°C . . . 10 w

At case temperatures above 75°C . . . Derate linearly at
0.08 W/°C
* TEMPERATURE RANGE:
Storage & Operating (Junction) . . .., -65to +200 °c
* CASE TEMPERATURE (During soldering):

For10smax. . . ... ........ 230 °C

*In accordance with JEDEC registration data format JS-6 RDF-3/S-9
RDF-7.

TERMINAL CONNECTIONS
Terminals 1, 3 - Emitter
Terminal 2 - Base

Terminal 4 - Collector

Emitter-ballasting resistors

Broadband performance (225—400 MHz)
Low-inductance, ceramic-metal hermetic package
All electrodes isolated from stud

Radial leads for stripline circuits

RCA type 2N5918* is an epitaxial silicon n-p-n planar
transistor employing ‘“‘overlay” emitter-electrode construc-
tion. This device features emitter-ballasting resistors which
improve ruggedness and overdrive capability, and a hermetic
ceramic-metal package with terminals isolated from the
mounting stud. The terminals are rugged, low-inductance,
radial leads suitable for microstrip as well as lumped-constant
circuits.

The 2N5918 is intended for use in large-signal, high-power,
broadband and narrow-band amplifiers in vhf/uhf commun-

ications equipment.

* Formerly RCA Dev. Type No. TA7367.

WARNING: RCA Type 2N5918 should be handled
with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the transistor
because of dust resulting from such action may be
hazardous if inhaled.

7-70
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2N5918 - File No. 448

ELECTRICAL CHARACTERISTICS, Case Temperature (Tg) = 25°C

STATIC
TEST CONDITIONS
' DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage Voltage mA
VCE VBE Ie Ig Ic | MIN.|MAX.
* Cgllec:?EtWEmitter
utoff Current:
Base-emitter junction IcEs 30 o - 5 mA
shorted
*| Collector-to-Emitter ' a
Breakdown Voltage: V(BRICES 0 100, 60| -
- \"
With base open V(BR)CEO 1008 | 30 —
*| Emitter-to-Base
\ 1 0 4 - v
Breakdown Voltage (BRIEBO
Thermal Resistance: , : o )
(Junction-t o-Case) Osc 125 |"Cw
3 pulsed through a 25-mH inductor; duty factor =50%
DYNAMIC
TEST CONDITIONS
DC Collector Output Input LIMITS
CHARACTERISTIC | SYMBOL| Supply Power Power Frequency UNITS
ee-V | (Pop-w | pp-w | ARz
cc OE IE MIN.[MAX.
*1 Power Output
(See Fig. 10) POE 28 1.59 400 0| — w
Power Gain GPE 28 10 400 8 - dB
*| Collector Efficiency ne 28 10 400 60 | — %
* Collector-to-Base
1 - 13 F
Output Capacitance Cobo 30(vcp) P
* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
PERFORMANCE DATA
COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V COLLECTOR SUPPLY VOLTAGE (VGG)=28 V
CASE TEMPERATURE (T¢)=25°C CASE TEMPERATURE (T¢)=25°C
e
LT }
10 0
encl] E #
ne i z et 70k
NN 7 1 5 T o
i N g Nz I L«?‘ f
w N, S s 22 0 2
8 ! S 3 & u
g %) NGN g 72 2
§ s o Sl e . / O &
FS >N N w b 0 u
13 25¥ T 5 H r S
5 NOSSL TS = 3 2 a0 &
'3 e SEERENE
§ " - ‘ﬁ: H é
] InANENREE] INNEEEEN RN I
200 400 600 800 1000 [o] 0.2 04 06 08 1.2 1.4
FREQUENCY (f)—MHz 92CS-17197 INPUT POWER (Pg)—W 92¢5-17198
Fig. 1 - Typical output power vs. frequency. Fig. 2 - Typical output power or collector efficiency vs. input
power at 400 MHz.
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File No. 448 - 2N5918

HHHHHHHH H COLLECTOR SUPPLY VOLTAGE (Vec) =28 V
‘l:ollil'lll_\lll‘Ll F ===1:225 MHz, P|g=0.55W
. LLECTOR EFFICIENCY 50 [] ——1=400 MHz, Pig=1.3 W L
S H .
| ES
? 12 70 _P? l n
W > 8
£ 10 60 % € 0 =
i} S I SanL .
2 £ g :
o 75 T+ w a 9 =3
5 H H 3 5
B TITTE & [
3 S CASE TEMPERATURE (Tc)=25°C| % 3 e
—-—12225 MHz, P|g=0.5 W a3
! ——1=400 MHz, Pig= I W ©
251 T T T T T T 7
T IENESEEEERNEN! IEERERNG
1T |EENENNEEENAE RN EEaE
0] 1T IENENENENAEENSENSNNNEN!
1T IENENEREEENSNNERENEREE! 5
10 15 20 25 o o 20 40 60 80 100 120 140
COLLECTOR SUPPLY VOL.TAGE (Vce)—V 92C$-17199 CASE TEMPERATURE (T¢) — °C 92CS-17200
Fig. 3 - Typical output power or collector efficiency vs. Fig. 4 - Typical output power vs. case temperature.
collector supply voltage. . .
T T CASE TEMPERATURE (Tg)=75°C
| |
2 1 - ——
Ic MAX. (CONTINUOUS] \ =
< 06 1
lu <o T
: !
5 o4 g o H
@
[ @
3 a ins
'3 [ 4
S w H
g g i
N -H z 4 Tt
8 2 1
VeEQ E o
MAX. = 2 1
ol o Tt
1 2 4 & 10 20 30 -loo_ - 0 50 100 150 200
92C5-17201 - Tea)—°C 92CS-17202
COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V CASE TEMPERATURE (Tc)
Fig. 5 - Maximum operating area for dc operation. Fig. 6 - Dissipation derating curve for rf class-C operation.

DESIGN DATA

FREQUENCY () =1 MHz COLLECTOR SUPPLY VOLTAGE (V
= lcc) =28 V
T‘ N CASE TEMPERATURE (T()=25°C P OUTPUT POWER (Rog) =10 W
3 Iy
2 e
e oL
g o S®
z g
g 10 =240 PARALLEL COLLECTOR LOAD RESISTANCE REEE
a = 2E T
=
8 s
w a
7] CEE!
< < O
@ O
1 -
o 2
o5 Ta
& 25 &
e Qo PARALLEL OUTPUT CAPACITANCE
o o
& g°
5’ 3
o
) 10 20 30 40 200 22 00 325 350 375 400

250 275
COLLECTOR-TO-BASE VOLTAGE (VcB)—V 92C¢5-17203 FREQUENCY (f)—MHz 92CS-17204

Fig. 7 - Typical variation of collector-to-base capacitance.  Fig. 8 - Typical large-signal parallel collector load and parallel
output capacitance vs. frequency.
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2N5918

d COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V
,L; OUTPUT POWER (Pog) =10 W
_NT'— 2II IEENENSEEEEEERE]
w2 NN ENEEEENEENRE
E.% Ll jI"'?EIITIIII—]IIII'!!
8> tI:'. = SISTANCE — R (7))
ZILI,_
gez ]
LG o
=u
63
v
238
@
wxd
Gsd
b5z
52
ke
a(.O
-
4
w
« -
225 275 325 375 425
FREQUENCY (f) —MHz 92¢5-17205

Fig. 9 - Typical large-signal series input impedance

[RelZin) + j Im(Zin)] vs. frequency.

File No. 448

- Q320 155 289
J:_ ==Cq c°=F0 (8.3 “(39.45)‘"‘(73,49)“1
_6 — 8l 21 0094
l (409) (535) (2.38)
T s e CROSTRIP ilcc 0500
j- | ¢ MICROSTRI - INPUT STRIP OUTPUT STRIP
= (12.7) 0485
(1232)
(26 =509) (2g=50Q)
MICROSTRIP
s 3.38 NOTE 2 __I ons
(8573) (2.92)
l.__o0.250 352
™ 16.35) (89.28)
OUTPUT STRIP
= = = = = 00312 METAL GROUND
(0.793) PLANE
€).C2,C3! 12-I8pF, AMPEREX HTIOMA/218, OR EQUIVALENT DIMENSIONS IN INCHES AND MILLIMETERS
C4,Cs' 1000pF, ATC-100, OR EQUIVALENT NOTE I: DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS AND
Ce: 1.0uF, ELECTROLYTIC ARE DERIVED FROM THE BASIC INCH DIMENSIONS AS
Ly 0I2uH RF CHOKE INDICATED
R|: 5I0,1/2 W CARBON

Cy -3pF, ATC-100%

C2-08-10pF, JOHANSON 3957
C3-5pF SILVER MICA

C4-2-18 pF, AMPEREX HTIOMA/2i8%
Cs -24pF, SILVER MICA

Cg -51pF, ATC-100%
C7-47pFATC-100%
Cg -68pF,ATC-100 %
Cg-IuF, ELECTROLYTI

C|0-1000 pF, FEEDTHROUGH TYPE,

NOTE 2: PRODUCED BY REMOVING UPPER LAYER OF DOUBLE-CLAD

TEFLON BOARD,1/32 IN. THICK, («*2.6).

ALLEN-BRADLEY FASC %
C)2-1.5-20 pF, ARCO 402 %

C1}-0.9-7 pF, ARCO 400 *

*#OR EQUIVALENT

Fig. 11 - 225/400-MHz broadband amplifier using 2N5918.
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225/400-MHz amplifier circuit shown in Fig. 11.

92CM-17206
Fig. 10 - 400-MHz amplifier test circuit for measurement of power output.
Ly S0
T T T T TT
COLLECTOR EFFICIENCY ()
& T o
nuEm
b POWER" GAIN (Gpg) =
| 70 oA T S
riaed T T T TS0
& | IERNEENI INNEEEEENS IR T
- L EEENENENENEEEENEN 1T
= vee 5 COLLECTOR SUPPLY VOLTAGE (V..)=28v | &
= 26007 cc =
Ly -0.12uH RFC, NYTRONICS, P No.DD-0.18% w 2 OUTPUT POWER (Fye) = IOW @
L2-No.18 WIRE, 0.64 IN.LONG 2 Z CASE TEMPERATURE (T )= 25°C .
L3-COPPER STRIP 5 MILS THICK, 150 MILS ] T 312
W, 670 MILS L. e S5 LTSS z
L4- TRANSISTOR BASE LEAD, 0.16 IN. LONG S = INPUT VSWR
L5 -0IxH RFC, NYTRONICS, R No, DD-0.10% i & 1
Lg-No.i8 WIRE, 1.08 IN. LONG I
L7-2 TURNS, 5/32 IN. 1.D. No.I8 WIRE, 12 3
ic TURNS PER IN. L
Ry -100Q,1/2 W, CARBON 1
R2-5.2, 1/4 W, CARBON el
200 250 50 00
FREQUENCY (f) — MHz 92¢5- 17208
92Cs-17207 . 5
Fig. 12 - Typical broadband performance of the




File No. 505

NG/

Solid State
Division

RF Power Transistors

2N5919A

Y

Features:

JEDEC TO-216AA

H1693

RCA Type 2N5919A® is an epitaxial silicon n-p-n planar
transistor with “‘overlay’’ emitter-electrode construction.

The 2N5918A is unilaterally interchangeable with the
2N5919. Both types employ a construction which features
many separate emitter elements; however, for stabilization,
the ZN5919A has integral emitter ballast resistance.

®Eormerly RCA Dev. No. TA7532.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-EMITTER VOLTAGE:

_ Withbaseopen ................. VcEO 30 \"
*COLLECTOR-TO-BASE VOLTAGE ... Vcpo 65 Vv
*EMITTER-TO-BASE VOLTAGE. ..... VEBO 4 v
*CONTINUOUS COLLECTOR CURRENT I 4.5 A
*TRANSISTOR DISSIPATION ....... PT

At case temperaturesupto 75°C .... 25 W

At case temperaturesabove 75°C .......... Derate at 0.2 W/°C
*TEMPERATURE RANGE:

Storage & Operating (Junction) ............ —65 t0 +200 °C
*CASE TEMPERATURE (During soldering):

FOr10smax. «ovuuvnuearinineanennnennennnsn 230 °c

*In accordance with JEDEC registration data format JS-6 RDF-3/ JS-9
RDF-7.

16-W, 400-MHz, Silicon N-P-N
Emitter-Ballasted
. Overlay Transistor

Improved Version of 2N5919 Features
Overdrive Capability of 20-W Output

= 6-dB gain (min.) at 400 MHz with 16 watts (min.) output
o Integral emitter-ballasting resistors

Broadband performance (225-400 MHz)
Low-inductance, ceramic-metal, hermetic package

Radial leads for microstripline circuits

All electrodes isolated from the stud

The 2N5919A features the same hermetic, ceramic-metal
package with rugged, low-inductance radial leads. for
microstripline as well as lumped-constant circuits.

This transistor is intended for use in large-signal, high-power,
broadband and narrowband amplifiers in vhf/uhf equipment.

AT R o
s FHHEE 1
in 5 x
g B5
o
| W
T 22
o 8 G 1 Su
| 3 e
- w
w w
g7 u
=z
<
Lt
x COLLECTOR-SUPPLY VOLTAGE (Vcc)=28V [
= OUTPUT POWER (Pgg) =16 W H
2 5 o1
T
1 @
I =
3
>
WRL =
! 4;":’ I = g
I T » T £
225 250 275 300 325 350 37 400
FREQUENCY (f)—MHz 92Cs-19142

Fig.1—Typical performance of the 225-400-MHz broadband
amplifier circuit shown in Fig.12.
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*

2N5919A File No. 505
ELECTRICAL CHARACTERISTICS, at Case Temperature (Tg) = 25°C
STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS|
Voltage-V | Voltage-V ) mA
VCE VBE Ige| I Ic MIN. | MAX.
Collector-to-Emitter Cutoff
Current: |
With .base connected to CES 30 0 _ 10 mA
emitter
Collector-to-Emitter Break-
down Voltage:
With base connected to
0 a —
emitter V(BRICES 2007 | 65 v
With base open V(BR)CEO 2002 30 -
Emitter-to-Base Breakdown
Voltage V(BR)EBO 5 0 4 B v
Thermal Resistance: R
. 6JC
(Junction-to-Case) 5.0 oCc/W
@ pylsed through a 25-mH inductor; duty factor = 50%.
DYNAMIC
TEST CONDITIONS
= LIMITS
DC Collector Input Power | Output Power | Freq Y
CHARACTERISTIC SYMBOL Supply (Vcg)-V (Pig)-W (POE)-W (f)=MHz | MIN. | MAX. uNITs
JOutput Power (See Fig. 11) 28 4.0 400 16 - w
verdrive Objective Test PoE 28 7.0 400 20
Power Gain Gpg 28 16 400 6 — dB
Collector Efficiency e 28 4.0 400 65 — %
Collector-to-Base Out-
put Capacitance Cobo 30 Ve ! B 22 pF
* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.

TERMINAL CONNECTIONS
Terminals 1, 3 - Emitter
Terminal 2 - Base

Terminal 4 - Collector

158

WARNING: The ceramic heat-sink portion of this device
contains beryllium oxide. Do not crush, grind, or abrade
this portion because the dust resulting from such action
may be hazardous if inhaled, Disposal should be by burial.




File No. 505 2N5919A

COLLECTORSUPPLY VOLTAGE (Voo1=28 V COLLECTOR-SUPPLY VOLTAGE (Vcc)=28 V
CASE TEMPERATURE m.).zf,.cc CASE TEMPERATURE (Tc)=25°C _
o 80
1 I oH
BREEEScooa 5
E —
i ik o
o w LY T
£ £ 20 og
x & LU o
£ z ] ©
4 < 15 [} 50 L
-
E L ; E 10| ﬂog
3 ¥ ° =}
o + a
8
s 5 30
1
1T
0 1 3 4
200 00 00 800 900 INPUT POWER (P1g)—W
FREQUENCY (f)—MHz ) s2cs-19144
920519143 Fig.3—Typical output power and collector efficiency vs.
Fig.2—Typical output power vs. frequency. input power.
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- 2
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| q‘l TJ TIE
0. i gk
2 4 6 8 2 4 6 8
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
92CS-19145

Fig.4—Maximum dc operating area for type 2N5919A.
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2N5919A

File No. 505

Fig.5—Typical output power and collector efficiency vs.

collector-supply voltage.

HAHHFHH T HHF H H COLLECTOR-SUPPLY vor.nes (Veg)=28 v
H 200 wuz) Tt 11 T FREQUENCY (f ) =400M
Hac anE H INPUT POWER (P;[E)-4w
RHH A 20
T D) 1
25 70 Ty =
W O & |
o 7 A - A
o E o &0 5 g
= oM F &
H 8 g
Wi T c g
g e (400 & Y
H 132 Brit POE w 4
5 WA +H « -
e 'Ld_ag gn ] 2 2
2 10 =8 1T o E
3 aal TTT = 3
CASE TEMPERATURE (Tc)e25°C 1 3
INPUT POWER (Prg)=2W (200 MHz) o © 15
24W (400 MH2) 7] 1
IEEESNEEAEESEEENEEEREEEREREN] 1]
[ T T T T T 14 I
15 20 25 30 20 40 80 100 120 140
COLLECTOR -SUPPLY VOLTAGE {Vec)— CASE TEMPERATURE (T¢)—°C
92519146 c

92CsS-19147

Fig.6—Typical output power vs. case temperature.

CASE TEMPERAYURE(T(-) 25°C

Y (f)=

T
50|
w
o
z
40, 2 4
S
H
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W)
2~
@2
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0 g 1w
=
o
o
o 0
-50 00 150 200 [ 10 20 30 40 50 60
-65 CASE TEMERATURE (Tg)—°C COLLECTOR-TO-BASE VOLTAGE (Vggl—V
92Cs- 19148 92CS-19149

Fig.7—Dissipation-derating curve for class C operation.

Fig.8—Typical variation of collector-to-base capacitance with
collector-to-base voltage.

COLLECTOR - SUPPLY VOLTABE (vee =28V
OUTPUT POWER (PQOE)= 16

=] CASE TEMPERATURE (Tcl' 25°C
| w30
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Fig.9—Typical large-signal parallel collector load resistance
and parallel output capacitance vs. frequency.
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(NOTE 2)

(102 INPUT STRIP

OUTPUT STRIP.
(ZL = 508)
1 i 1.31(33.3)

25
®3) l—-
650 (16,
200 6.9+

(5.1

fe———— 1.31(33.3) 32(8.32)

9255315282

? QUTPUT STRIP FEED.-THROUGH

CAPACITOR

DETAIL OF FEED-THROUGH

CAPACITOR MOUNTING 92554761
C1 . CZ’ C7: 2-18 pF, Amperex HT10MA/218,
or equivalent
C.:0.03 EE disc type Dimensions in Inches and Millimeters
C,: 470 pF, feed-through type, Note 1: Dimensions in parentheses are in millimeters and are derived
Allen-Bradley FA5C, or equivalent from the basic inch dimensions as indicated.
C5, 06: 0.005 uF, disc type Note 2: Produced by removing upper 1ayer of double-clad, Teflon
Ll: 0.22 pH,1f choke board, Budd Co. Polychem Div. Grade 108T, 1 oz, 1/16 in.
R1: 5.1 £, 1/2 W carbon thick, (e = 2.6), or equivalent.
Fig.11—400-MHz narrowband amplifier test circuit for measurement of power output.
c2 L
26500 ) " l
= [ Ic
92519152
C1-0.8-10 pF, piston type, Johanson® 3957* L3 - Inductance of 5/32-in. (3.97 mm) long base lead of 2N5919A
C3 - 18 pF, silver mica L4 -0.1 uH, r-f choke, Nytronics®*
C3-33pF, chip type, Allen-Bradley® B16* Lg-1-1/2 turns™ "
- i #
Cg4 - 47 pF, chip type, Allen-Bradley B16 Rq -5.19, %W carbon

Cs, Cg - 62 pF, chip type, American Technical Ceramics® ATC-100%
C7-0.8-20 pF, piston type, Johanson 4802%*
Cg - 15 pF, silver mica
Cg - 1000 pF, feedthrough, Allen-Bradley FA5C*
C10 - 1 uF, electrolytic

* or equivalent
9johanson Mfg. Corp., Boonton, N. J. 07005
Allen-Bradley Co., Milwaukee, Wisc.
American Technical Ceramics
Huntington Station N.Y. 11746
Nytronics Inc.,)Berkeley Heights, N.J.

L1;Ls, L7 - Two turns** *% No.20 wire, 14 turns/inch, 5/32 in. (3.97 mm) 1D, 5/32 in. (3.97 mm)
Lo - 1/2-in. (12.7 mm) length of No.20 wire leads.

Fig.12—225 to 400-MHz broadband amplifier circuit.
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File No. 440

ME/ RF Power Transistors

Solid State
Division

2N5920

2-W,2-GHz,Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers, Microwave
Fundamental-Frequency Oscillators and
Frequency-Multipliers

Features:

= 2.W output with 10-dB gain (min.) at 2 GHz

s 3-W output with 12-dB gain (typ.) at 1 GHz

® Ceramic-metal hermetic package with low inductance and
low parasitic capacitances

® Stable common-base operation

JEDEC TO-215AA . . L i
1598 = For coaxial, microstripline, & lumped-constant circuit
= Integral emitter-ball g resistors
RCA 2N5920° is an epitaxial silicon n-p-n planar transistor The ceramic-metal coaxial package of the 2N5920 features
featuring the overlay multiple-emitter-site construction. It is low parasitic capacitances and inductances which provide for
intended for solid-state equipment for microwave communi- stable operation in the common-base amplifier configuration.
cations, S-band telemetry, microwave relay link, phased-array Ideal as a driver for the 2N5921, this transistor can also be
radar, distance measuring equipment and collision avoidance used in large signal applications in coaxial, stripline and
systems. lumped-constant circuits.

Integral emitter-ballast resistance is employed for improved
ruggedness and increased overdrive capability. @ Formerly RCA Dev. Type No. TA7487.

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE ... ...ttt iiiiiaiiiinanns VeBo 50 Vv
* COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (RBg) = 10 Q, sustaining . ............. VceR (sus) 50 \
*EMITTER-TO-BASE VOLTAGE . ...\ttt iiaiaiiienaas VEBO -35 Y
* DC COLLECTOR CURRENT (CONTINUOUS) . ... tittiieiiiiieaneann Ic 0.25 A
* TRANSISTOR DISSIPATION: PT

At case temperature Upto 750C . ... ... e 35 W

At case temperatures above 75°C, derate linearly ......... .... ... .. ... ... 0.028 w/oC

For point of measurement of temperature
(on collector terminal), see dimensional outline.
* TEMPERATURE RANGE:

Storage and Operating (Junction) ........ ..., —65 to +200 oC
* CASE TEMPERATURE (During Soldering):
FOr 108 MaX. v ettt tte e eee e it eae it ene e aaneeanaanennnnn 230 oC

* In accordance with JEDEC registration data format (JS-6-RDF-3/JS-9-RDF-7).
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2N5920

File No. 440
ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 259C, unless otherwise specified.
TEST CONDITIONS
oc [
COLLECTOR
CHARACTERISTIC SYMBOL OR BASE CURRENT LIMITS UNITS
VOLTAGE (V) (mA)
Vce Vge Ig Ig Ic MIN. MAX.
* | Collector-Cutoff Current 45 0 - 2
| mA
At T = 100°C Ces 50 0 - 3
Collector-to-gase Vi 0 5 50 - v
Breakdown Volitage (BRICBO
M Collech‘wto—EmitterI
Breakdown Voltage:
With extemal base-loemitter | ¥ (BRICER 5 %0 - v
tesistance (Rgg)= 10Q
* | Emitter-to-Base Vi 0.1 0 35 - v
Breakdown Voltage {BRIEBO
Collector-to-Emitter Veg(sat) 10 100 - 1 v
Saturation Voltage
Thermal Resistance: R 100 - 30 o'W
(Junction-to-collector terminal) 6JcT 0
3 puised test, 50% duty factor.
DYNAMIC
POWER POWER SUPPLY
CHARACTERISTIC sgoL | weut | ourpur | voutace |"REQYNOL__ LD ywirs
Pig(W) PogW) | VeotV) GHz ’ ’
Power Qutput (See Fig. 5) Pog 0.2 28 2 2 W
» | Power Gain Gpg 0.2 20 28 2 10 dB
*| Collector Efficiency Ky 0.2 2.0 28 2 40 %
«| Collector-to-Base Capacitance | Cyp, 30veg) IMHz 3 pF
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2N5920 : File No. 440

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vg) 28V GOLLECTOR SUPPLY VOLTAGE (Vec) = 28V
[ SQLLECTOR TERMINAL TEMPERATURE(Tcy) = 25°C oL LECTOR TERMINAL TEMPERATURE (Tcr) » 28°C
' 1

T ®

2.5 2.5 L |

= z 3
| | &
@ 2 ~ 2 >~
] a 3
[ o &
@ = ¢ Q
Ys R 7/ s0 i
g H M
5 am s
2 | [~ www: 40
[ e b+
3 3 =
0.5 0. S

T 15 2. 0.0 0.2 03 0.4
FREQUENCY (1) — GHz INPUT POWER (Pyg) — W
92CS-17105 92CS-17106

Fig. 1 - Typical output power vs. frequency for common-base Fig. 2 - Typical output power and collector efficiency vs.

amplifier. input power for 2-GHz common-base power amplifier(Fig.10)
COLLECTOR SUPPLY ﬂ RF INPUT POWER (Pyp) =0.2W
FR:?)':JE:IGCEY((;I??)I ;ﬁfv H N FREQUENCY (f) = 2GHz
3| N (e > o COLLECTOR TERMINAL TEMPERATURE (Teq) = 25°C
TEMPERATURE (T .,)s 25°C 3 :®
x | z |
1 T o | 2o !
- ¢S5 £ @ £
= 1t o & < o]
z 2 {"E‘L_,,EE H* 2 I O] 0 2
z o z \{):5=a i o
g o & ] A g
& s &
- w - it T il
2 '3 =1 11 T - '3
a o a isuat )l o
=4 2 =3 —t b4
> a0 5 5 1 S
o o o 1 w
- =
3 2
30 O 0.5 30 ©
1T
H
20 T
© 0.02 X 0.0 0.0 0.0 2 0.14 0.6 19 16 18 20 22 24 26 28 30
INPUT POWER(Pye)—W COLLECTOR-TO-BASE VOLTAGE (Veg)—V  g2¢5- (7108
92cs-imor Fig. 4 - Typical output power and collector efficiency vs.

Fig. 3 - Typical output power and collector efficiency vs. collector-to-base voltage in a 2-GHz common-base amplifier.

izput power for 1-GHz common-base power amplifier.

1000

CASE TEMPERATURE (T¢)=100 °C

.

g
s
| HOT-SPOT TEMPERATURE
> I¢(MAX) CONTINUOUS (Tyg) =200 °C
POWER H
SOURCE vee - 2 |
= I
z
T & i
i & '
& oo, v
RS L R cavommeren « !
5 NOTE : |
W 4l TgIS DETERMINED BY [
DOUBLE STUB TUNER a USE OF INFRARED !
WICROLAB S2-03K OR 3 SCANNING TECHNIQUES | |

EQUIVALENT

92Cs-15674

10
| 1012 100
COLLECTOR-TO-EMITTER VOLTAGE (Vgg)l—V
92CS-22856
Fig. 5 - Block diagram of test set-up for measurement of
output power from 1.0- or 2-GHz common-base amplifier. Fig. 6 - Maximum operating area for forward-bias operation.
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File No. 440 _2N5920

DESIGN DATA

<|= COLLECTOR TERMINAL TEMPERATURE (Tgy) = 25°C

Fas 3
& ™ z
25 20 g
N2 &
3 _l‘n -1
=5 2
2g a
EZ 20 e °
= w S .
EJ% * i 2 L u
2 o 3 HNE 2 s T
e = i i H
ga 9 i Sasstastisnes, = it
= 3
23 POINT FORZIN . 205920 2 o
Da NT / ] T
3 & ~ i,
o, 3
& =
=1 t‘\_
.Eé 1 POINT FOR ZcL t
b ME T 300 50 0 50 100 150 200

[ 15 2 2.5 3 COLLECTOR TERMINAL TEMPERATURE— °C
FREQUENCY (f]— GHz s205-17109 0205- 20627

Fig. 7 - Typical large-signal series input impedance or Fig. 8 - Temperature derating of power dissipation of the
large-signal coll load impedance vs. freq y. 2N5920.

APPLICATION DATA

INPUT CONNECTOR 116 HOLE (2.84)
GENERAL RADIO No. GRB74 200 DEEP (5.08) 2N5920
TYPE"N" MALE
l—2z777 2616
19.735) (68.55)
515
441DIA. [1308)
11.20) N
LN 7 ) )
WINNA =
Se=T
Y — — B g A
- H == ——— — - - — .,;._,:___: .
N HES
.\,\ )
3 e =
SIS 0IA Lasioia| Laszoia t 675 Dia,
(13.08) 7717 1785) (32.22)
—~ 350 te——1735 ——f
(8.89) (18.66)
2.216
(66.44)

090 HOLE (2.28)
300 DEEP (7.62)
92Cs-17118

Fig. 9 - Constructional details of 2 GHz power amplifier.

SOLDERING INSTRUCTIONS

When soldering the 2N5920 into a microstripline or  tinning operation. A 60/40 resin-core solder and a
lumped-constant circuit, the collector and emitter  low-wattage (47 watts) soldering iron are suggested for
terminals of the device must be pretinned in the region  the pretinning operation. The case temperature should
where soldering is to take place. The device should not exceed 230°C for a maximum of 10 seconds during
be held in a high-thermal resistance support for this  tinning and subsequent soldering operations.
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2N5920 File No. 440
APPLICATION DATA(cont'd)
RCA C1,Cs,Cg: 1-14 yF, air-dielectric, Johanson
2N5920 » L5, L6 B >
2a_ had g %8 3901?0: equivalent
C2: 0.35-3.5 pF, air-dielectric, Johanson
= 4701, or equivalent
C3,C4: 1000 pF, feed-through, Allen-Bradley FA5SC,

l | b Cy:
4+ Ly, La:
s’ L3:
+Veoe28 “m
Rj:
AN

or equivalent

1000 pF, ceramic, leadless

RF choke, 0.1uH, Nytronics Deci-Ductor

0.01-in. (.254) thick, 0.157 in. (3.98) wide copper strip
shaped as shown in inset drawing

12,%W

Fig. 10 - Typical circuit for 1-GHz power amplifier.

Cy,C2,Cy4:
C3:

RCA
2N5920

Cs:
Cg, C7,Cg:

X3:

Ry

92Cs-iTHN

* Allen - Bradley
A Te

0.005 uf

This capacitance results from the moun-
ting (See Fig. 12)

.001 uf ATC

.001 pf feedthrough capacitor

EXY)
0-750 2 potentiometer
200

RF 6 turns No. 28-wire
0,062 in. (1.57) L. D.,
3/16 in. (4.75) long

UNIFORM MICROSTRIPLINE
0.107 in. (27. 9mm) wide

0.475 in. (120. 8mm) long
0.005 in. (0.13mm) thick copper

UNIFORM MICROSTRIPLINE
0.065 in. (1.65mm) wide

1.150 in. (29.21mm) long

0.005 in. (0.13mm) thick copper

Station, N.Y. 11746

Fig. 11 - Typical forward-biased 2-GHz common-base amp-

lifier using the 2N5920.
10,
COLLECTOR SUPPLY VOLTAGE (VCC)- 28V
6| FREQUENCY (f)*2GHz
COLLECTOR TERMINAL TEMPERATURE (TCT)'25’C
' QUIESCENT COLLECTOR CURRENT “00" 10mA
GROUND SIDE OF C3 3 y
(ALUMINUM) 1o —
] 7
a
= /
£
DIELECTRIC MATERIAL 5 74
o
[
BASE SIDE OF C3 3 o
(ALUMINUM)
DIELECTRIC MATERIAL "
(DUPONT H-FILM OR EQUIVALENT)
EMITTER INPUT 4
MICROSTRIPLINE (COPPER) X /
92C¢s-1718
*2 MILS THICK
00!
0.001 1

Fig. 12 - Construction details of low inductance base-bypass
capacitor C3 shown in Fig. 11.
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Fig. 13—Typical output power vs. input power of 2N5920 in &
forward-biased 2-GHz amplifier (see Fig. 11).
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2N5920

BERYLLIUM OXIDE

OR BORON NITRIDE
0.35IN.(8.89mm) 0D
0.251IN.(6.35mm) LD
0-18 IN.(4.57mm) THICK-

OUTPUT (COLLECTORILINE
(COPPER SHEET)

DIELECTRIC MATERIAL
RCA 2N5920

INPUT (EMITTER) LINE
(COPPER SHEET)

MATERIAL

92CS-15669R2

Fig. 14 - Suggested mounting arrangement of the 2N5920 in
a microstripline circuit.

FREQUENCY (f) =2 GHz =
COLLECTOR TERMINAL TEMPERATURE (Tgy)s25°C

2
™
»N

»

’I’ 129 P oo
3
® B 75
] o
s R F

075 1D Al l! -

>
1]

COLLECTOR CURRENT (1) —mA

OUTPUT
3

s
it -20 -25 -SE
EMITTER-TO-COLLECTOR VOLTAGE (V. )—V

92Cs-1714

Fig. 16—Typical output power vs. supply voltage and current
for 2-GHz grounded-collector oscillator (see Fig. 15).

O Vee = - uv

s

Cy:  0.01 pF, disc ceramic

Cy,C3: 100 pF, feed-through
Allen-Bradley FASC, or
equivalent

C4,Cs:  0.35 — 3.5 pF, Johanson
4701, or equivalent

L1, Lp:  RF choke, 4 tums,

No. 33 wire, 0.062 in.(1.57)
1D, 3/16 in.(4.75) long

L3: 3/64 in(1.17) length of No. 22 wire

Xi: 0.82 pF, “gimmick”, Quality Components
type 10% QC, or equivalent

Ry: 5-10Q,1/2W

Ry: 51Q,12W

R3: 12009,1/2W

Fig. 15 - Typical circuit for 2-GHz grounded-collector power
oscillator.

TERMINAL CONNECTIONS

Terminal No. 1 — Emitter
Terminal No. 2 — Base
Terminal No. 3 — Collector
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File No. 427

IR/

Solid State
Division

RF Power Transistors

2N5921

: Features:

JEDEC TO-201AA H-1629

RCA 2N5921° is an epitaxial silicon n-p-n
planar transistor featuring the overlay multiple-emitter-
site construction. It is intended for solid-state equip-
ment for microwave communications, S-band telemetry,
microwave relay link, phased-array radar, distance
measuring equipment and collision avoidance systems.
Integral emitter-ballast resistance is employed for improved
ruggedness and increased overdrive capability.

The ceramic-metal coaxial package of the 2N5921

features low parasitic capacitances and inductances which
provide for stable operation in the common-hase amplifier

MAXIMUM RATINGS, Absolute-Maximum Values:

+ COLLECTOR-TO-BASE VOLTAGE
* COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (Rgg) =10 Q

* EMITTER-TO-BASE VOLTAGE

*DC COLLECTOR CURRENT (CONTINUQUS) . ......

TRANSISTOR DISSIPATION:
At case temperatures up to 25°C

At case temperatures above 25°C, derate linearly . ..

*  TEMPERATURE RANGE:
Storage and Operating (Junction)

* CASE TEMPERATURE (During soldering):
For 10 s max.

5-W,2-GHz,Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers,
Microwave Fundamental-Frequency
Oscillators and Frequency Multipliers

© w 5-W output with 5.5-dB gain (typ.) at 2.3 GHz
m 5-W output with 7-dB gain (min.) at 2 GHz

m 10-W output with 11-dB gain (typ.) at 1.2 GHz
m [ntegral emitter-ballasting resistors

= Ceramic-metal hermetic package with low inductance
and low parasitic capacitances

m Beryllium oxide ceramic for low thermal-resistance
path between collector stud & base flange

m Stable common-base operation

8 For coaxial, microstripline, & lumped-constant
circuit applications

configuration. This transistor can be used in large
signal applications in coaxial, stripline, and lumped-
constant circuits. The 2N5921 can withstand load mis-
match conditions at 2GHzup to VSWR of 10:1 (all phases)

in the common-base circuit shown in Fig. 9.

o IFormerly RCA Dev. Type No. TAT205.

................. VCBO 50 \%
................ VCER 50 v
................. Vego 35 v
................. Ic 0.7 A
Pr
................. 145 w
................ 0.083 wrc

—65to+200 °C

230 °c

*In accordance with JEDEC registration data format (JS-6-RDF-3/JS-9RDF-7).
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File No. 427
ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C , unless otherwise specified.
STATIC
TEST CONDITIONS
DC Collector DC
CHARACTERISTIC SYMBOL or Base Current LIMITS UNITS
Voltage (V) (mA)
VeE | VBe I Ig I Min. Max.
IcES 45 | 0 - 2
Collector-Cutoff Current IcEs : B .mA
(re=1000c) | ® | O ;
Collector-to-Base -
Breakdown Voltage V(BR)CBO 0 5 50 v
Collec&gr-to-Eminer
Breakdown Voltage: -
With external base-to-emitter V(BR)CER 10 50 v
resistance (Rgg) = 100
Emitter-to-Base _
Breakdown Voltage V(BR)EBO 0.1 0 35 v
Collector-to-Emitter -
Saturation Voltage Voe(sah) 2 100 1 v
Thermal Resistance: _ 0
(Junction-to-Flange) Ror 1 CAH
DYNAMIC
TEST CONDITIONS
Frequency DC Collector
CHARACTERISTIC SYMBOL (7) - GHz Supply Voltage LIMITS UNITS
Vee) -V Min. Max.
Output Power - .
Pig = LW (See Fig. 9) Pos 2 s 5 K
Power Gain - d
Pog = 5W Gpg 2 28 7 B
Collector Efficiency _ %
Pog =51 ne 2 28 40 %
Collector-to-Base Capacitance
Vog =30V Cobo 1MHz - - 8.5 pF
*In accordance with JEDEC registration data format (JS-6-RDF-3/JS-9-RDF-7),
TYPICAL APPLICATION INFORMATION
CIRCUIT & FREQUENCY See Fig. DC Collector Input Power Qutput Power
Supply Voltage (Pg) - W (Pog) - W
(Vge) -V
Coaxial-Line .
2-GHz Amplifier 9 28 1 6
1.2-GHz Amplifier 28 0.75 10
Microstripline
2-GHz Amplifier 1 28 1 5
Lumped-Constant
1.4-GHz Amplifier 15 28 1 6.8
1-GHz Amplifier 14 28 1 10.6
Microstripline
1.2-1.4 GHz Tunable Oscillator 16 28 - 4

2N5921




2N5921 File No. 427

PERFORMANCE DATA

12 COLLECTOR-SUPPLY VOLTAGE (VeQ) = 289 [Tl TR CASE TEMPERATURE (Tc)=25°C
. CASE TEMPERHURE(TC)s 25°C i COLLECTOR-SUPPLY VOLTAGE(VCC) 28v
: FREQUENCY (1) 2 Ghz
10 by , ,
l; : :
b
: ol o
B H z -,
g | £
z -
& @ 60 5
= o o
g 5 < g
5 N 4 2
£ s H Hifao &
2 Q i H u
] a x
o
‘é - ' : t i POSS b3 : 5
q £ 2F 20 4
3 T pr}
H 1 : b 3
e it SHEaE : ‘
o HEHTTEE ! i o HHH s ! : o
12 4 2 24 02 04 06 08 1 12 14
FREQUENCY ()~ GHz " INPUT POWER (Pjg) —W 925 -15676RI

e Fig. 2-Typical power output or collector efficiency

ig. 1- ical output . .
Fig. 1-Typical ov p.u power vs. Irequency vs. power input at 2GHz for circuit shown in Fig. 9.

CASE TEMPERATURE (Tc)=25°C : CASE TEMPERATURE (T¢) = 25°C
COLLECTOR-SUPPLY VOLTAGE (Vyc) = 28V : sssaassasasanas:
FREQUENCY (f) = 1.2 GHz uinny
:
E
: -
+ bl
120 00
! x B
: 100 g @ 8 %
3 & 2
isaases| E ; W
s =3 w o
& ¥ b
5 5 ) 0
g 5 i
o a maa| o
60 W 5 W 140 w
3 3 ot 1 B
[} TT p
: 3 8 i I 3
i S
a it tiasan : 40 1 i fHl20
0. 02 04 O 08 [ 20 28 30
INPUT POWER (P,g) —W 92CS-15670RI COLLECTOR-SUPPLY VOLTAGE (Veg)—V o oo
Fig. 3- Typical power output or collector efficiency Fig. 4-Typical power output or collector efficiency
vs. power input at 1.2 GHz for circuit shown in Fig. 9. vs. collector supply voltage.
1000 | CASE TEMPERATURE (Tg) = 100°C,
6 (MAX) CONTINUOUS
POWER vee POWER R \
SOURCE METER < 4 N
E _HOT-SPOT
1 TEMPERATURE
(T g) = 200°C
g . J3
s
VARIABLE REFLECT- TesT g \
PAD OMETER CIRCUIT PAD £
Elooe
° e
DOUBLE STUB TUNER o
MICROLAB S2-05N OR ‘:IJ
EQUIVALENT 3 NOTE:
920515674 S Tys IS DETERMINED BY USE OF
INFRARED SCANNING TECHNIQUES
Fig. 5-Block diagram of test set-up for measurement of
output power from 1.2 - or 2-GHz common-base amplifier.
| 2 4 6 8 0 2 4 6 100
COLLECTOR-TO- BASE VOLTAGE (Vcg)—V.
92cs-22854

Fig. 6 - Safe operating area for dc operation.
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2N5921

DESIGN DATA

COLLECTOR-SUPPLY VOLTAGE (Vec) = 28V FETHETTETH T Y (1 = 1 AHz
=. OUTPUT POWER; SATURATED CASE TEMPERATURE (T¢) = 250 C

e CASE TEMPERATURE (T¢) = 25°C

S 6
=

z

£

3 20|

:_:Zid Re (2 u

L iiatis Z

~ sesa: L =

R B2 5 o

= HHTS P

g8 T Ou

2 i B

FER %) 2l

&g | PONTFOR Z)y a3

Z G | MEASUREMENT e =S

28 g

ZE- 2) 5

g4 e

5 2 ~POINT FOR Z¢| é

WO _y

1 12 1.4 16 1.8 2 22 24 0 0 A« i 60

FREQUENCY (N - GHz
92554488

Fig. 7 - Typical large-signal series input impedance or
large-signal collector load impedance vs. frequency.

APPLICATION INFORMATION

RCA 2N5921 (z, =50Q)

(26 = 500).

O
Vec* 28V

92CS-15666R!

4 Use only in the 2-GHz coaxial-line power amplifier circuit.
® use only in the 1.2-GHz coaxial-line test circuit.

* Johanson Mfg. Corp., Boonton, N.J. 07005

COLLECTOR-TO-BASE VOLTAGE (Ycp) -V
92CS-15673R1

Fig. 8 - Typical collector-to-base capacitance vs.
collector-to-base voltage.

Ci| Cz2|l c3|{Cs| Cs5 Cg C7 Cg | R
CIRCUIT
pF| pF| pF|uF| pF | pF | pF | pF | Q
1.2 GHz
(Test 1-10]1000§ 1000{0.01} 1-i0 - - 10.3-3.5(0.75
Circuit)
2GHz
(Test 1-10| 470 470{0.01] 1-10 - - - |o.43
Circuit)
(oo 1-10P70 a70{0.01f0.3-3.5/0.3-3.5[0.3-3.5] - [0.43

Cj & Cs, 1-10pF Range: Johanson 4581, or equivalent*
Csg, Cg, C7 & Cg, 0.3-3.5pF Range: Johanson 4700, or equivalent*
RFC: For 2-GHz Circuits: 3 turns No.32 wire 1/16 in. (1.59 mm) 1D,
3/16 in. (4.76 mm) long.
For 1.2-GHz Circuit : 6turns No.32wire 1/16in. (1.59 mm) 1D,
3/16 in. (4.76 mm) long.

X1, Xp: Coaxial-line circuits, see Fig. 10,

Fig. 9-1.2/2GHz coaxial-line amplifier circuits.

TERMINAL CONNECTIONS

Teminal No. 1—Emitter
Terminal No. 2— Base
Terminal No. 3 —Collector

WARNING: The ceramic body of this device contains
beryllium oxide. Do not crush, grind, or abrade these
portions because the dust resulting from such action may
be | dous if inhaled. Disposal should be by burial.
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2NS5921
APPLICATION INFORMATION (Cont’d) B PR
359,01 o
8.69 {29) COAXIAL OUTPUT
H
€2 R BORON NITRIDE CONNECTOR
SRl 71 SLEEVE —
510 ;
1 |/ 295,04 / / '——*——:—
RFG 4 ks ‘s )
oo 875
1o o 2 3 BOTH (2222)
’ ¥ i | RFc  ENDS
l / C DIA F DIA —
Ty | BoRoN NiTRIOE [Ay
SLEEVE ?J
le_ Ol ~
3
8 (:25)
35OD|A
A (8.89) “=cq4
A
COAXIAL INPUT
CONNECTOR*
’-—mnuﬂx.)—+—ourpu7(x2)‘.i
92CS-15663R|

TABLE 1- Dimensions of coaxial lines X1 & X2
for 2 GHz omplifier & 1.2 & 2-GHz test circuit

DIMENSIONS
CIRCUIT INPUT (Xy! OUTPUT (X3)
Center Center
A 8 C |Conguctor| A E F [Cond
1.2 GHz | 1.385| .875[.282| .825 1,778 1.268 | .213 1.05 Dimensions in Inches and Millimeters
(g?fc‘um (35.18)((22.22)((7.16)| (20.95) | (45.16)((32.21){(5.41)| (26.67) Dimensions in parentheses are in millimeters and are
2GHz | .940 [ .430 | .266 380 1.04 | .530 |.266 370 derived from the basic inch dimensions as indicated.
(et |2288fa0.02(6.76) (.65 | (26.42) (13.06) 6.76) (9.39) MATERIAL: Center conductor — copper
2 GHz .860 | .350 [ .265 .300 1.06 | .550 |.270 .385 Outer conductor for input & output— brass
(Amplifien)}(21.84)] (8.89){(6.73)] (7.62) | (26.92) (13.97)(6.86) (9.78) * Conhex 50-045-0000 Sealectro Corp.;.or equiv.
Fig. 10 - Constructional details of 1.2/2GHz coaxial-line test circuits.
(2g = 500 (Z,=500) C1,Cs5: 300 pF disc ceramic
RCA 2N5921 C2,C3: 470 pF, feed through, Allen-Bradley FASC, or equivalent
Cg: 0.01 uF, disc ceramic
G Cs R: 0.43()
RFC: No.32 wire, 0.4 in. (1.02 mm) long
L - X1: TAPERED MICROSTRIPLINE —
- 0.15 in. (3.81 mm) wide, input end
0.30 in. (7.62 mm) wide, output end
0.525 in. (13.33 mm) long
0.005 in. (0.13 mm) thick, copper
X2t

*SHORT SECTION OF

TRANSMISSION LINE

FORMED BY COLLECT-

OR STUD & SURROUND-

INGMETAL BAR(CHASSIS)
. .See Fig. 12,

-AWITH SOME DEVICES,
LOAD END OF Xy MAY
REQUIRE A'SLIGHT TAPER
TO INCREASE Zg FOR
OPTIMUM MATCH CONDITION.

92CS-15667RI

NOTE:

UNIFORM MICROSTRIPLINE —~
0.25 in. (6.35 mm) wide
0.36 |n (9.14 mm) long
0.005 in. (0.13 mm) thick, copper

DIELECTRIC MATERIAL: 0.5 in. (12.7 mm) wide

0.75 in, (19.05 mm) long
0.005 in. (0.13 mm) thick
DuPont H-Film, or equiv.
See Fig. 12 for suggested mounting arrangement of 2N5921.

Fig. 11- Typical circuit for 2-GHz grounded-base microstripline power amplifier.
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File No. 427 2N5921

APPLICATION INFORMATION (Cont'd)

BERYLLIUM OXIDE

OR BORON NITRIDE
0.351N.(8.89mm 0D
0.25IN.(6.35mm) LD
0.18 IN-{4 57mm) THICK

QUTPUT (COLLECTOR)LINE
(COPPER SHEET)
X2

Xy

DIELECTRIC MATERIAL / A
DIELECTRIC RCA 2N5921 XI METAL’BAR RFC INPUT CIRCUIT
MATERIAL INPUT (EMITTER) LINE INPUT
(SEE FI6 1) (COPPER SHEET) CONNECTOR (/:5

NOTE: FOR DIMENSIONS OF X; AND X SEE FIG (I
92C5-15669RI

Fig. 12 - Suggested mounting arrangement of the 2N5921
in a microstripline circuit.

. Sy \
BERYLLIUM {JXIDE RFCV H-FILM
BORON NITRIDE OUTPUT CIRCUIT

Fig. 13 -Suggested mounting arrangement of components

for 2-GHz microstripline circuit shown in Fig. 11.

Cy, Cz: 510pF, ATC-200%
?ﬁs‘m Cy, Cg: 1-10pF, Johanson 2954*
@g=som €1 4 5] 7 (2 = 5o Cy: 10pF, ATC-100*
Cy, Cgt 470pF, feed-through type, Allen-Bradley FASC
Ly: 3.7nH
= Ly: 0.8nH
Lj: 2.3nH
R: 0.47 ()
RFC: 5 tumns, No. 28 wire, 0.05 in.
(1.27 mm) 1.D., 0.4 in. (10.16 mm) long.

Bandwidth = 100MHz (1dB) Ve = 28V 9255-44n4 *0r equivalent s
American Technical Ceramics, Huntington Station, N.Y. 11746
Johanson Mfg. Corp., Boonton, N.J. 07005

Fig. 14 - Typical lumped-constant circuit for 1-GHz power amplifier.

Cy, Cyg: 510 pF, ATC-100%

RCA
25921 Cy, Cg: 0.3-35pF, Johanson 4700

(Zg = somm) L 0 (2 - som)

C3: Single, parallel-plate variable capacitor approx. 19pF
Cg, C7: 0.01mF, disc ceramic
Cs, Cg: 470pF, feed-through type, Allen-Bradley FASC
Cg: 1-10pF, Johanson 2954* (series resonant
in this frequency range and used as a variable inductor)
Ly: 3.40H o
Lot 2.5nH
R: 0,470
RFC: 5 turns, No. 28 wire, 0.05 in. (1.27 mm) I.D.,

V- 8y

*Qr equivalent 0.4 in. (10.1 R

American Technical Ceramics, Huntington Station, N.Y. 11746 .4 in. (10.16 mm) long.
Johanson Mfg. Corp., Boonton, N.J. 07005

Fig. 15- Typical lumped-constant circuit for 1.4 GHz power amplifier.



2N5921 File No. 427

APPLICATION INFORMATION (Cont'd)

10 mF [«
50V
(OPTIONAL) 9255-4508

Fig. 16- Suggested mounting arrangement of components for 1.4-GHz
lumped-constant power amplifier circuit shown in Fig. 15.

Cq: 300pF, disc ceramic
Cy, C4: 470pF, feed-through type,

Allen-Bradley FASC, or equivalent

C3: 0.3-3.5pF, Johanson 4702, or equivalent*

Li: 1.3in. (33,02mm) length of 50Q coaxial line

Ryt 1200 Q

Ry: 0-250()

Ryt 5 Q

RFC: 3 turns, No. 29 wire, 0.06in. (1.59mm) L.D.,

0.18in. (4.77 mm) long.

X: TAPERED MICROSTRIPLINE —
0.1in. (2,54 mm) wide, input end
0.24 in, (6.09 mm) wide, output end

- Vee Vee = BV 92554491 0.475 in. (12,06 mm) long

0.005 in. (0,13 mm) thick, copper

DIELECTRIC MATERIAL: Same as that for Fig. 11
" (See Fig. 12 for mounting of output section)

*Joh Mfg. Corp., Bx , N.J. 07005

Fig. 17 - Typical circuit for tunable 1.2-1.4 GHz, 4-W microstripline power oscillator.

SOLDERING INSTRUCTIONS

When soldering the 2N5921 into a microstripline or  tinning operation. A 60/40 resin-core solder and a
lumped-constant circuit, the collector and emitter low-wattage (47 watts) soldering iron are suggested for
terminals of the device must be pretinned in the region the pretinning operation. The case temperature should
where soldering is to take place. The device should not exceed 230°C for a maximum of 10 seconds during
be held in a high-thermal resistance support for this tinning and subsequent soldering operations.
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File No. 454

RGN

Solid State
Division

RF Power Transistors

2N5995

Features:

TO-216AA

H-1693

a Low-inductance radial leads
@ Hermetically sealed ceramic-metal package
u Electrically isolated mounting stud

@ 7 watt (min.) output at 175 MHz

89.7 dB (min.) gain at 175 MHz

7-W, (CW)175-MHz Silicon
N-P-N Overlay Transistor

For 12.5-Volt Applications in VHF
Communications Equipment

2 Infinite load h tested at 175 MHz
RCA type 2N59952 is an epitaxial silicon n-p-n planar tran- [ GASE TEMPERATURE (Tc)-25°C
sistor featuring overlay emitter-electrode construction. This ©
type features a hermetic ceramic-metal package having leads
isolated from the mounting stud. This rugged, low-inductance, T 2
radial-lead type is designed for stripline as well as lumped- § 8 o
constant circuits. = :
&
This transistor is completely tested for load-mismatch § =
capability at 1756 MHz with an infinity-to-one VSWR 5 LV
2
through all phases under rated power. 5 4 (> /]
1< Pty
w T
aFormerly RCA Dev. Type TA7922 Sy
2
0
150 200 250 300 350 400 450 500
FREQUENCY () —MHz “92¢5—17396
MAXIMUM . - i s . -
MUM RATINGS, Absolute-Maximum Values. Fig. 1 — Typical rf output power vs. frequency.
*COLLECTOR-TO-BASE
VOLTAGE . . . . ... ..ot Vceo 36 Vv 8 [COLLECTOR SUPPLY VOLTAGE (vce)®12.5v
* COLLECTOR-TO-EMITTER | CASE TEMPERATURE (Tc): 25°C
BREAKDOWN VOLTAGE:
With base connected to emitter . . . . . V(BR)CES 36 Vv 7 4
Withbaseopen . ............ V(BRICEO 14 V o /
*EMITTER-TO-BASE VOLTAGE . . . . . . VEBO 35 Vv [ Za
o
* COLLECTOR CURRENT: § //
Continuous . . ... .......... Ic 156 A Q1 ?:B‘“ ~
o
* TRANSISTOR DISSIPATION: Pr L 08 ~
At case temperatures up to 750C . . . . 107 W g os (o
At case temperatures above 75°C . . . . See Fig. 9 & o4 g
* TEMPERATURE RANGE: ;r
Storage & Operating (Junction) .. .. -6510+200 ©C 02
* CASE TEMPERATURE
(During soldering): 0.1
Fori0smax.. . ............ o
or 10 s max 230 C 100 [ 2 3 4 5 6 8 000
. FREQUENCY (1) —MHz
In accordance with JEDEC registration data format JS-6 N . . 920517397
RDF-3/JS-9 RDF-7. Fig. 2 — Typical rf input power vs. frequency.
10-70 175



2N5995 File No. 454
ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 250C
STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V Voltage-V mA
VCE VBE lE| Is Ic MIN. | MAX.
* | Collector-Cutoff Current
With base open Iceo 10 1} - 25
mA
With base connected :
to emitter Ices 125 0 - sb
* | Collector-to-Base
Breakdown Voltage V(BR) CBO 0 5 36 - \2
« | Collector-to-Emitter
Breakdown Voltage:
With base open V(BR) CEO 0 752 14 - v
With base connected
to emitter V(BR) CES 0o 752 36 -
» | Emitter-to-Base
Breakdown Voltage V(BR) EBO 2 o 35 - \
Thermal Resistance 9
(Junction-to-Case) J-C - 1.7 oc/w
@ Pulsed through a 25-mH inductor; duty factor = 50% b Tc =100°C
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC | symBoL | DC Collector Input Power Frequency UNITS
Supply (Vce) -Volts| (PiE) -Watts (f) -MHz MIN. | MAX.
*| Power Output POE 1285 0.75 175 7 - w
+| Power Gain Gpe 125 0.75 175 9.7 - dB
+| Collector Efficiency nc 125 0.75 175 65 - %
Load Mismatch
(Fig. 11) LM 125 0.75 175 GO/NO GO
*| Collector-to-
Base Capacitance Cob 12 - 1 - 80 pF

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7

TERMINAL CONNECTIONS

Terminals 1, 3 — Emitter
Terminal 2 — Base
Terminal 4 — Collector

176

WARNING: RCA Type 2N5995 should be handled
with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the transistor
because the dust resulting from such action may be
hazardous if inhaled.




File No. 454 2N5995

PERFORMANCE DATA

INPUT POWER (P|g)=0.75 W
FREQUENCY (1)=175 MHz COLLECTOR SUPPLY VOLTAGE (Vcc)=12.5 V
H- CASE TEMPERATURE (T¢)=25°C CASE TEMPERATURE (T¢)=25°C
o + 15 90
o
> i
Ed 85
1 ] e
o ’I:J o N >
= o ! - o
= 10 -t 80 =
[ P w
Y e w S
g 8 &
- a 75 W
) ’5 4
g7 g : £
3 3 5 va 704
]
[=3
6 V o
5 11160
0 I 12 14 15 16 0 o 05 or ¥ 15 175 2
COLLECTOR SUPPLY VOLTAGE (Vcgl—V . INPUT POWER (PjE)—W
92Cs-17398 92CS~17399
Fig. 3 — Typical output power vs. supply voltage (amplifier ~ Fig. 4 — Typical output power and collector efficiency vs.
tuned at VCC =12.5V). input power at 175 MHz.
COLLECTOR SUPPLY VOLTAGE (VCC)*12.5V | ] CASE TEMPERATURE (Tc)=100°C | | |
H INPUT POWER (PIE)=0.75 W 4 1} } |
9 FREQUENCY ()=175 MHz NOTE : g IS DETERMINED BY
I = } } { ‘é INFRARED SCANNING TECHNIQUE
> o i
1 - ] 4 TIc MAX.
8 g g
= =
a
=7 & 1000 N
§ E N
5 . 3 HOT-SPOT TEMPERATURE | _|
I o Tys*200°C
2 2
13 o 4
3 =
: - N
8
A 2 AN
VCEQ MAX.
3 100 CEQ NAX,
30 40 50 60 70 80 90 100 1o 120 | 4 6 8 I;) 14 40 60 BOIOO
—e B
CASE TEMPERATURE (Tc)—°C COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V
92CS-17400 92CS-17401
Fig. 5 — Typical output power vs. case temperature. Fig. 6 — Safearea for dc operation.
DESIGN DATA
30|
[© COLLECTOR SUPPLY VOLTAGE (Vcc)=12.5 V COLLECTOR SUPPLY VOLTAGE (Vcc)=125V
[~ OUTPUT POWER (PQE)=T W ™ OUTPUT POWER (Pog) =7 W
[ CASE TEMPERATURE (T¢)=25°C | 35 CASE TEMPERATURE (T¢)=25°C
INENRAEN] [~
o T 3]
I 4 RESISTANCE —Re (2 5;53
w = o=
2 Z8
< 5 2 25
I =
by W O
€ 2 % ) 2320
w PR S
Q NCE T x D
Z FQXF T o &
g A ! I 5
2 SERIES INPUT IMPEDANCE = [ ;“
« [Retzip+iImziv] 3° M
popepe ey
INEENNENEENAEENEEEE]
e H o
i T T T k) T 1T
100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
FREQUENCY (f) —MHz FREQUENCY (f)— MHz
92C€5-17402 92C5-17403
f ig. 7 — Typical large-signal series input impedance Vs. fgiq g _ Typical large-signal parallel collector load resis-
frequency.

tance and parallel output capacitance vs. frequency.
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2N5995

File No. 454
APPLICATION DATA
7 u.:’: Vec=12.5V o
< C3 SUPPLY
P
e 4
£ 8
g
A
2 T0
5 6 COLLECTOR
] ¢
2 Ce
3 a
“- 26=50:
§ e C2 7
X 2 /e c7 7 =500
3 .
£
0 = 92¢s-17392
<100 -50 50 150 200 . .
CASE TEMPERATURE (Tg)—°C L1 - 1/2 turnNo. 14 wire, 1/4-in. 1.D.
920817404 RFC - Z = 450 2, Ferroxcube VK-200-09/38B or equivalent
C1 - 7-100pF, Arco 423 or equivalent
Fig. 9 — Dissipation derating. C2 - 4-40 pF, Arco 422 or equivalent
C3- 0.1 uF ceramic
C4 - 0.001 uF feedthrough
Csg - 62 pF silver mica
Cg - 14-150pF, Arco 424 or equivalent
C7 -24-200pF, Arco 425 or equivalent
T1 - Twisted pair of No. 20 enameled wire; 14 turns/in.
Formed in a loop 3/8 in. diameter, cross connected
(End of one winding connected to beginning of other)
Fig. 10 — 175-MHz amplifier for measuring power output
and power gain.
Vec =25V Vee=125V
175 MH2
175 MHz
DRIVER AMPLIFIER
Z=50Q0
z:504 Cio  Pour=TW
t =175 MHz
* PIN =0IW
A
>3 ¢
1 gl
+ Cz;‘ ~Cn
stus
92C5-17394 92¢5-17393

Fig. 11 — Test setup for testing load mismatch capability.

SPECIAL PERFORMANCE DATA

The infinite’ VSWR load-mismatch capability of the tran-
sistor can be demonstrated in-the following test:

1. The test setup is shown in Fig. 11.

2. The tuning stub is varied through a half wavelength,
which effectively varies the load from an open circuit
to a short circuit.

3. Operating conditions are as follows: Vgc = 125 V,
RF input power = 0.76W.

Care should be taken not to exceed the maximum junction

temperature by providing sufficient heatsinking during the

above test to prevent device damage or degradation.

178

Cq, C2,Cp
C3, Cg:
Ca, Cg

Cs

C7
C10.C11:
L:

L2, Lg
L3:

La:

Lg:

L7:

R1, R2:

. 8-60 pF, ARCO 404 or equivalent

: 0.02 uF disc ceramic

: 0.001 uF feedthrough

: 15 pF silver mica

: 14-150 pF, ARCO 424 or equivalent
24-200 pF, ARCO 425 or equivalent

2 Turns No. 18 wire, 1/4-in. I.D.,
1/16-in. long

RFC, Z = 450 Q, Ferroxcube No.
VK-200-09/3B or equivalent

1 uH, Nytronics Deci-Ductor or
equivalent

2 Turns No. 18 wire, 1/4-in. 1.D.,
3/16-in. long

3 Turns No. 16 wire, 1/4-in. 1.D.,
3/8-in. long

1 Turn No. 16 wire, 1/4-in. |.D.,
3/16-in. long

:12Q,12wW

Fig. 12 — 175-MHz two-stage amplifier using 2N5995



File No. 484

IR/

Solid State
Division

RF Power Transistors

2N6093

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

Features:

i
4

m For 2- to- 30-MHz Single-Sideband Communications
L3 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

TO-217AA package
8 Low Thermal Resistance
® |solated Pin-Pad Electrodes

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 . ...................

*

With base open

*COLLECTOR-TO-BASE VOLTAGE .. ................
*EMITTER-TO-BASE VOLTAGE ....................

*COLLECTOR CURRENT:

CONTINUOUS .. ... . i

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):

For10smax. ......... ..o iiiiinininnnnnnnns

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

................... VCcEo 35 %

................... Veso 70 v

................... VEBO 35 Vv
Ic

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

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

................... Ig 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.

1272
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2N6093 File No. 484

ELECTRICAL CHARACTERISTICS, Case Temperature = 250 C

STATIC
TEST CONDITIONS
DbC pc be LIMITS
CHARACTERISTIC SYMBOL Collector Base Current UNITS
Voltage-V | Voltage-V mA
VCE VBE Ie| !c | 'p| Min| Max.
Collector-to-Emitter Breakdown Voltage:
With base connected to emitter V(BR)CES 0 2002 70 | — \
With base open V(BR)CEO 2002 35— \Y
Emitter-to-Base Breakdown Voltage V(BR)EBO 20| 0 35| — \%

Collector-to-Emitter Cutoff Current:
Base-emitter junction shorted, Tg = 559C | ICES 60 0 - 130 mA
(Diode Voltage = 0)

Compensating Diode

0 0] - 0.8 \
Forward Voltage Drop VF
DC Forward-Current Transfer Ratio hEE 6 5A 20 | —
Thermal Resistance
Junction-to-case 01c - 115 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
Vca| Vec 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 - | 375 W
Power Gain Gpg 28 75 30 20 13 dB
Collector Efficiency o 28 75 30 20 40 | — %
Magnitude of Common-Emitter, 28
Small-Signal, Short-Circuit, l hfe| (Vep) 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

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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File No. 484 2N6093

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vccl=28 v INPUT POWER (PTg)=2.7 W (PEP)
CASE TEMPERATURE (Tc)=25°C CASE TEMPERATURE (Tc)=25°C
IMD > 3048 80| FREQUENCIES (1) =30 Mz, 70
_ _ 30.001 MHz .
@ ] IMD 23048 &
g g s s
= 100 T B ©
i 1 5 <
3 & °g
< = 5
4 Sisasases S E
H S H 4 u
2 5 T e g
s & 60 M0 O
2 5 3
= © o
=3 o
o
50 a0
22 23 24 25 26 27 28 29 30
o 5 10 20 25 30 COLLECTOR SUPPLY VOLTAGE (Vcc)—V
FREOUENCV (f)— MHz 92Cs-17692 '92CS-17693
Fig. 1— Typical output power vs. frequency. Fig. 2—Typical output power or collector efficiency vs.

collector supply voltage.

Q PUT POWER (PQg) =50 W (PEP)
h A Al (Te)=25°C ‘t:.’ COLLECTOR SUPPLY VOLTAGE (Vcc)=28 vL
3 FREQUENCIES ()= 30 MHz, 30.001 MH el CASE TEMPERATURE (Tc)=25°C
z COLLECTOR SUPPLY VOLTAGE (Vee)=28V Ed FREQUENCIES (f)=30 MHz, 30.001 MHz |
2 OURCE IMD: - 45 dB ] COLLECTOR BIAS CURRENT =20 mA
;) ;‘ SOURCE IMD=-45dB
3 -20] S -20
@ o
% @
z
3 -25 & -2
’E ['4
o o
- =
@ -30] o 3
a ; N
3 <]
g E 35 -
£ z H
3 3
Q o
2 -a0 — Z -40
@ T w
w I T E
[ T T 2
Z -45 It T -45|
o 10 20 30 40 S50 60 70 80 90 0 0 20 30 40 50 60 70 80
COLLECTOR BIAS CURRENT— mA OUTPUT POWER (Pog ) —W (PEP)
92CS-17694 92C5-17695
Fig. 3—Typical IMD vs. collector bias current. Fig. 4— Typical IMD vs. output power (PEP).
COLLECTOR SUPPLY VOLTAGE (Vcc) +26 v )
OURCE IM
@ FREQUENC S [ TWOL TONE): 30 Mz, 30 001 MHz
o oD EE oA QUIESCENT CURRENT L Q)20 mA
T 100t |
g |z T
: z By
1 sop = -0 S
w = =
8 =
[ g g
e
5 8o} 2 -20 OF z
a o f—
5 H e o[ HoT-seor
o 2 S 6~ TEMPERATURE
& 7ol 3 -30 5 (7,5)-200°C
H 5 3 wore
a 2 TE:
w g 8 T, IS DETERMINED BY USE OF Vego MAX)
© ol 5 -aoff 2f—  INFRARED SCANNING TECHNIQUES 235v
o | |
50 -50 1
20 40 60 80 100 120 140 ! 10 100
CASE TEMPERATURE (Tc)—°C COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
925S-367IRI 92CS~-15764RI
Fig. 5—Typical RF power output and intermodulation .
distortion vs. case temperature.’ Fig. 6 —Safe area for dc operation.
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DESIGN DATA
COLLECTOR SUPPLY VOLTAGE (Vce)=28 v 6| COLLECTOR SUPPLY VOLTAGE (Vcc)=28
CASE TEMPERATURE (T¢)=25°C CASE TEMPERATURE (T¢)=25°C
o OUTPUT POWER (Pog)* 75 W (sz OUTPUT POWER (Pog)=75 W (PEP)
| IMD 0 dB 00 5 IMD 2 =
L 10 >
g “w
o R 5 B
= | a Se
- " o
] 400 ) ;T‘ T 2 E
z = 0L H 3
5 o 8 ez = 8
@ z we i e
W 8| : 300 :_: i § W £
2 = - g8
o < zo a8
pe] et =8 za
3 7 200 5 a2 <=
e a X =
e E w 2
g 2 @ <
] ° H
3 6 00
=] T T
T o
o 5 10 15 20 25 30 o 5 10 15 20 25 30
FREQUENCY (f)—MHz 92C5-17696 FREQUENCY (f)—MHz 92¢5-17697
Fig. 7— Typical large-signal parallel collector load resistance Fig. 8— Typical large-signal series input impedance
and parallel output capacitance vs. frequency. (Rin * j Xin) vs. frequency.
1
L9
=z
o
:
a 100
a
e«
g 75
g
2
E s
=
3
=
E
I
0 n =
~100 -50 0 50 100 150 200 250 300
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Fig. 9— RF dissipation derating.
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2N6093
Vee
APPLICATION DATA le)

Zour 508
‘/ L3 ouT
A
A
Tcs Cio
2
= £
| |
L RCA
. P | . 34 |/2N6093| cn
Zy500 X — }
Vee s +28V c2 |

Vg -6V

9255-3676R2

C1.Cq: 1uF, 3V, electrolytic Cg: 1000 pF feedthrough

R{,Rg: 5102 Ry7: 39Q
Co: 32250 pF Cg: 0.3uF,50V Ro.Rg: 2k~ Rg: 500
C3: 55-300 pF C1g: 170-780 pF R3: 330 Ryg: 24k
Cg, C7: 0.0027 uF C11: 80-480 pF R4: 100 2 Rqq: 1002
Ce: 100 pF, 3V, electrolytic Rg: 200 2 Ri2: 1.5kQ

L1: 3 turns No.14 wire, % in. I.D. % in. long
L2: 3 turns No.10 wire, % in. 1.D. 3/8 in. long
L3: 3% turns No.10 wire, 5/8 in. I.D. % in. long

RFC: Ferroxcube No.VK200-01-3B, or equivalent
All resistors 2 watt

Fig. 12—30-MHz linear rf amplifier with temperature compensation.

TERMINAL CONNECTIONS
Pin. No.1—Emitter & Diode Cathode WARNING: The body of this device contains beryllium
Pin. No.2—Collector oxide. Do not crush, grind, or abrade that portion
Pin. No.3—Base because the dust resulting from such action may be
Pin. No.4—Diode Anode hazardous if inhaled. Disposal should be by burial.
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(R

Solid State
Division

RF Power Transistors

2N6104
2N6105

Features:

Lo

30-W 400-MHz Broadband
Emitter-Ballasted Silicon
N-P-N Overlay Transistors

5-dB gain (min.) at 400 MHz with 30 watts (min.) output
Emitter-ballasting resistors
Broadband performance (225-400 MHz)

2N6104
RCA HF-32 \=

RCA types 2N6104 and 2N61 05® are expitaxial silicon n-p-n
planar transistors with overlay multiple-emitter-site con-
struction and emitter-ballasting resistors. These transistors
are intended for use in large-signal high-power cw and pulsed
amplifiers in vhf/uhf communications equipmeist.

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

Withbaseopen .........ciiiiiiiininerninnenens
* COLLECTOR-TO-BASE VOLTAGE ..................

* EMITTER-TO-BASE VOLTAGE

* CONTINUOUS COLLECTOR CURRENT ..............
* TRANSISTOR DISSIPATION .......covuiiiieennnnns
At case temperaturesupto 759 C  .................

At case temperatures above 75° C
* TEMPERATURE RANGE:

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

* CASE TEMPERATURE (During soldering):
For 10s max.

tal hermetic p

Radial leads for microstripline circuits
All electrodes isolated from the stud (2N6105)
Flange is emitter lead (2N6104)

The ceramic-metal hermetic packages have low parasitic in-
ductances, and are ideally suited for use in microstripline
and lumped-constant broadband and narrow-band amplifiers.

® Formerly RCA Dev. Nos. TA7707 and TA7706, respectively.

..................... Vceo 30 \
..................... VeBo 65 A\
..................... VeBo 4 v
..................... Ic 4.5 A
..................... Pt

..................... 36 w

Derate linearly at 0.288  W/°C

— 65 to +200 oC

..................... 230 oC

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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2N6104, 2N6105

File No. 504

ELECTRICAL CHARACTERISTICS, at Case Temperature (T ) = 25°C unless otherwise specified
STATIC

TEST CONDITIONS
DC DC
CHARACTERISTIC SYMBOL Voltage Current LIMITS UNITS
v mA
VcE VBE Ig Ic | MIN.| MAX.
*| Collector-to-Emitter Cutoff Current:
Base connected to emitter, Tc=550C ICES 30 0 - 110 mA
*| Collector-to-Emitter Breakdown
Voltage:
With base connected to emitter V(BR)CES 0 200a| 65| — v
With base open V(BR)CEO 20031 30| —
* Emitter-to-Base Breakdown Voltage V(BR)EBO 5 0 4| - \
Thermal Resistance (Junction-to-Case) Rgyc 35 oC/W
3Puylsed through a 25-mH inductor; duty factor = 50%.
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL DC Collector | Input Power | Output Power | Freq Yy UNITS
Supply (Vcc)-V (PIg)-W (POE)-W (f/=MHz | Min. | Max.
Output Power (See Fig. 10) POE 28 9.5 400 30 - w
Overdrive Test (See Fig. 10)|] POEO 28 12.0 400 34 —
* | Power Gain GpE 28 30 400 5 - dB
* | Collector Efficiency ne 28 9.5 400 65 | - %
* | Collector-to-Base Output
Capacitance Cobo 30 (Vea) 1 - 35 | pF
‘In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
TYPICAL APPLICATION INFORMATION
CIRCUIT COLLECTOR SUPPLY [OUTPUT POWER | INPUT POWER :g::;g:lgs FIG.
VOLTAGE (Vcc)-V (PQg)-W (Pg)-W (nc) —% NO.
226-400 MHz (2N6105)4 28 30 5-75 69 —77 13
Broadband Amplifier . 20 20 5-7 70 — 82 13
400 MHz (2N6104-5)
Narrow-Band Amplifier 2 34 95 78 0
225-400 MHz (2N6105)* - _
Push-Pull Amplifier s 6 1.5-18 72-84 16

A Similar performance can be obtained with the 2N6104.
RCA Application Notes
AN-4421 “16— and 25—Watt Broadband Power Amplifiers Using RCA—2N5918, 2N5919, and TA7706 UHF/Microwave
Power Transistors."’
AN-6010 ‘‘Characteristics and Broadband (225-t0-400-MHz) Applications of the RCA-2N6104 and 2N6105 UHF Power
Transistors.”
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2N6104, 2N6105 File No. 504
COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V £ COLLECTOR SUPPLY VOLTAGE (Voc)=28 V
- CASE TEMPERATURE (T¢)=25°C
T
0
®
T 80 |
O
- 70 £
d 5
z 0 2
' =
0 bri 5]
= 50 &
(<} ™
5 5
T E 05
3 =}
° 3
10 kd o
500 600 o I 2 4 [
FREQUENCY (f) —MHz INPUT POWER (Pjg)—W
92¢5-18052 92C5-18053
Fig. 1—Typical output power vs. frequen- Fig. 2—Typical output power and col-
cy for both types. lector efficiency vs. input power
for both types.
FHEE FREQUENCY (f)=400 MHz COLLECTOR SUPPLY VOLTAGE {Veg) = 28 V
INPUT POWER (P|g)=9.5 W H INPUT POWER (Pig) = 7.5 W
= °. =
CASE IEM?"EngTUR‘E(T(Y:) 5°C 40| FREQUENCY () =
i ES
|
B Hnc 80 w
7 o o
15 ; 70 T 2 30
P : -~ «
3 i o 2 g e
] 30h T = 3 4
B =t il |z g
= 205 40 2 5 20
g L & °
15 30
g ! 3
2
5 0 20 &
- -
3 5 0 3 10
© i b 53
. # e HHHH 30 40 50 60 70 80 90 100 10 120
0 15 20 25 30 CASE TEMPERATURE (Tg) —°C
COLLECTOR SUPPLY VOLTAGE (Vce)—V 5265-18055
92C5-18054
Fig. 3—Typical output power and col- Fig. 4—Typical output power vs. case
lector efficiency vs. collector sup- temperature for both types.
ply voltage for both types.
0 NOTE * T T
Tys IS DETERMINED BY USE OF =z
INFRARED SCANNING TECHNIQUES 1
<« 4 — ", 7HOT-SPOT TEMPERATURE 1| <
| (Tyg)= 200°C Z
c) \ S a0
=} N, \ | | v
- . &
é CASE TEMPERATURE _"3 a—Tc=25°C 2
=100° 2
g (Tg)=100°C N N a 30|
1) ANEAN =
'3 E3
e g 20
8 =
=) 2
3 N 2
8 *
© a0
=
[o]] t 1
o 4 100 550 o 50 100 150 200
COLLECTOR-TO—-EMITTER VOLTAGE (Vgg)—V CASE TEMPERATURE (T¢)—°C
92CS 18056 92CS~18057
Fig. 5—Safe area for dc operation for Fig. 6—Dissipation derating for class C

both types.
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T

3 H FREQUENCY (f)=1 MHz ~ COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V[

I CASE TEMPERATURE (T¢)=25°C t OUTPUT POWER (POE) =30 W

~ 60 < | CASE TEMPERATURE (T¢c)=25°C
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COLLECTOR - TO - BASE VOLTAGE (Veg)—V FREQUENCY (f)—MHz
92¢s- 17216R2 92¢5-18061
Fig. 7—-Typical var.iation of collector-to- Fig. 8—Typical large-signal parallel col-
base capacitance vs. collector-to- lector load resistance and parallel
base voltage for both types. output capacitance vs. frequency
for both types.
1] COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V
OUTPUT POWER (Pog) *30 W
4114 CASE TEMPERATURE (Tc)=25°C
<
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w
Q
S
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Fig. 9—Typical large-signal series input
impedance vs. freaquency for both
types.
0.0937
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/ &5 Iweut s1aif]
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<
= B3 -
E“
€} .Cg.Cp ~1000 pF CHIP, ATC~ 00" PP ICAVID l'OR: AND Cy ARE -

e T 00 o e vamance soson ag02® 0T S o A e e Loz, PROBUCED BY REMOVING uPeER LAvER
c3-13 ': :stl.léfv:n:lvtv’:c “4 THE DR‘"'"‘ "" '""“' o 10Z.,,V/32 IN. THICK, (=2 6), OR EQUIVALENT
Ce=1a 13
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Fig. 10—400-MHz amplifier test circuit for measurement of output power for both types.
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[ HHH & T CASE TEMPERATURE (Tg)=25°C
g CASE TEMPERATURE (T¢)=25°C s % COLLECTOR SUPPLY VOLTAGE (Vcc)=20V
as COLLECTOR SUPPLY VOLTAGE (Vgc) =28V [ o OUTPUT POWER (Pog) =20 W o
OUTPUT POWER (Pgg) = 30 W ot g I A 0 &
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225 50 5 300 325 350 75 400 225 50 5 300 5 0 375 400
FREQUENCY (f)—MHz FREQUENCY (f)—MHz
92C5-18058 92C5~18059
Fig. 11—-Typical performance of a 225-400- Fig. 12—Typical performance of a 225-400-
MHz amplifier using RCA 2N6105 MHz amplifier using RCA 2N6105
in circuit of Fig. 13,at Voo =28 V. in circuit of Fig. 13,at Vo =20 V.
92CS-18060
C1q: 8.2 pF chip, Allen-Bradley® C43: 0.8-10 pF variable air, Johanson N0.3957®
C2: 18 pF silver mica Lq: 2turns, 5/32 in. (3.968 mm) 1.D. coil
C3: 33 pF chip, Allen-Bradley® Lo: 17/32in. (13.49 mm) long wire
C4: 47 pF chip, Allen-Bradley® Lg: RFC, 0.1 uH, Nytronics®
Cs: 68 pF chip, ATC-100® L4: 5/32in. (3.968 mm) long transistor base lead
Cg: 62 pF chip, ATC-100® Lg, L7: 13/16:in. (20.638 mm) long wire
C7: 1 uF electrolytic Lg: 9/16in. (14.287 mm) long wire
Cg: 1000 pF feedthrough Lg: 7/8in. (22.225 mm) long wire
Cg, C12: 1000 pF chip, Allen-Bradley® R1:5.0Q,1/4W
C10: 22 pF chip, Allen-Bradley® Al wire is No.20 AWG

C11: 6.9 pF chip, Allen-Bradley®
" P ®0r equivalent.

Fig. 13—225-400-MHz amplifier using RCA 2N6105.

Fig. 14—Photograph of 225-400-MHz amplifier.
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Fig.15—Typical performance of a 225-400-
MHz push-pull amplifier using two
RCA 2N6105°s in circuit of Fig.16.

2N6104, 2N6105

92C5-2037

c = 2 —18 pF, Amperex HT10MA/218°

C, = 56-pF chip, ATC-100°

C3.C4.

Cg,Cg = 1000-pF chip, Allen-Bradley type®

Cy.Cg = 1000 pF, feedthrough

Ly = 0.18 uH RFC, Nytronics type®

Ly, L3 = No. 20 wire,0.75 in.{19.05 mm)iong

™ = coaxial line, Zg = 252, 3.75 in.
(95.25 mm) long

Ty = coaxial line, Zo=25Q,4.50 in.

(114.30 mm) long

®or equivalent

Fig. 16—225-t0-400-MHz push-pull amplifier using two RCA 2N6105s.

Fig. 17—Photograph of 225-400-MHz push-pull amplifier

TERMINAL CONNECTIONS

2N6104: 2N6105:

Flange (Terminals 1,3) — Emitter Terminals 1,3 — Emitter
Terminal 2 — Base Terminal 2 — Base
Terminal 4 — Collector Terminal 4 — Collector

WARNING: The ceramic heat-sink portions of these
devices contain beryllium oxide. Do not crush, grid or
abrade these portions because the dust resulting from
such action may be hazardous if inhaled. Disposal
should be by burial.
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File No. 543

IR/

Solid State
Division

RF Power Transistors

2N6265

Features:

2-W, 2-GHz,Emitter-Ballasted
Silicon N-P-N Overlay Transistor
For UHF/Microwave Power Amplifiers,

Microwave Fundamental-Frequency
Oscillators and Frequency Multipliers

® VSWR capability of «~:1at2 GHz
= 2-W output with 8.2-dB gain (min.) at 2 GHz
® 3-W output with 12-dB gain (typ.) at 1 GHz

= C i tal hermetic stripli L with low ind
RCA HF-28 PACKAGE 1712 and low parasitic capacitances L
u For micr and | i circuit apyf

RCA — 2N6265® is an epitaxial silicon n-p-n planar transistor
featuring the overlay multiple-emitter-site construction. It is
intended for solid-state equipment for microwave communi-

cations, S-band telemetry, microwave relay link, phased-array .

radar, distance measuring equipment, transponder, and col-
lision avoidance systems.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASEVOLTAGE . . . . ...........

*COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance

(RBEV=10 ..\
*EMITTER-TO-BASE VOLTAGE . . . ..............

*TRANSISTOR DISSIPATION:

At case temperature upto 75°C . .. ... ..........
At case temperature above 75°C . . ... ... ........

*TEMPERATURE RANGE:

The ceramic-metal stripline package of the 2N6265 features
low parasitic capacitances and inductances which provide for
stable operation in the common-base amplifier configuration.
Ideal as a driver for the 2N6266 or 2N6267, this transistor
can also be used in large-signal applications in microstripline,
stripline, and lumped-constant circuits.

®Formerly RCA Dev. No. TA7993.

......... VcBO 50 A\

......... VCER 50 \

......... VEBO 35 \

......... lc 0.275 A
PT

......... 6.25 w

Derate linearly at 0.05 W/°C

Storage and operating (Junction) . . ...................... -65 to +200 °c
*CASE TEMPERATURE (during soldering)
For10s max. .. ...ttt et 230 °c
*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
11-73
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File No. 543 2N6265

ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C unless otherwise specified
STATIC

TEST CONDITIONS
DC COLLECTOR
P DC CURRENT
CHARACTERISTIC SYMBOL | OR BASE VOLTAGE (mAl LIMITS UNITS
(V)
Vee | Vee e |1g | 1c [min | max.
* Collector-Cutoff Current ) 45 0 - 2 A
° ] m,
AtTc=55C CES 0 | o ~ 2
Collector-to-Base Breakdown Voltage V(BR)CBO 0 5| 50 - v
. Emitter-to-Base Breakdown Voltage V(BR)E BO 0.1 o| 35 - v
* Collector-to-Emitter Breakdown Voltage
\ 10 | 50 - \
external base-to-emitter resistance Rgg=100 (BRICER
Collector-to-Emitter Saturation Voltage Vig/(sat) 10 100 - 1 v
Thermal Resistance: (Junction-to-Flange)} RoyF - 20 °c/w
DYNAMIC
POWER POWER SUPPLY FREQUENCY LIMITS
CHARACTERISTIC SsymsoL INPUT OUTPUT | VOLTAGE (f) UNITS
Pig(W) PogiW) VeetV) GHz MIN. | MAX.
Power Output (See Figs.5& 12) Pog 0.3 28 2 2 - w
*|  Power Gain Gpg 0.3 2.0 28 2 8.2 - dB
+} Collector Efficiency nc 0.3 20 28 2 33 - %
*| Collector-to-Base Capacitance Cobo 30(VCB) 1 MHz _ 5 pF
*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
TYPICAL APPLICATION INFORMATION
DC COLLECTOR
INPUT POWER OUTPUT POWER
CIRCUIT AND FREQUENCY SUPPLY VOLTAGE
(Pygl—-W (Pog)-W
(Vee)=Vv
Microstripline 2-GHz Amplifier (Fig. 12) 28 0.30 2.1
Lumped Constant 1-GHz Amplifier (Fig. 10) 28 0.15 3.2
PERFORMANCE DATA
COLLECTOR SUPPLY VOLTAGE (Vcc)=28V : COLLECTOR SUPPLY VOLTAGE (Veg1=28 V I TIT]
CASE TEMPERATURE (Tc)=25°C FREQUENCY (f):2 GHz ey
o oot ; TETH : CASE TEMPERATURE (Tg)= 25°C R N
L e ¢
z BEEE e = : o anae i ot
EHR R . ! : . . ol
‘!a S l T an 1 T T ! £
3 @ - I Ranal hran - >
g - < 2 - 5 = ; : g
« = + e o
H : s cassie : ; £
4 ° e = t 40 Ui
~L e : «
5 N, E T s T g
3 2 s Pt w
2 T H -
° T E © I 3
B T S
o4 30
: et
: et = ]
EEET A 25t o 0.1 02 03
! -2 14 16 8 2 22 INPUT POWER (P1gl— W
FREQUENCY (t)—GHz 92C5-17632
925-17631

Fig. 1 —fypica/ output power vs. frequency for common-base Fig. 2—Typical 2-GHz output power and collector efficiency
amplifier in the test set-up of Fig. 5. vs. input power in the test set-up of Fig. 5.
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¢
PERFORMANCE DATA (cont'd)
COLLECTOR SUPPLY VOLTAGE (Vc()=28 V I FREQUENCY (1)=2GHz s T
INPUT POWER (P|g)=0.3 W INPUT POWER (P|)=0.3 W t
FREQUENCY (f)=2GHz CASE TEMPERATURE (Tc)=25°C I ;
T T T T 50 3 e .
f T T | i ! W
= n I > = +
| t & | o
|~ T -~ o~ £
[-] + N ry -
c s ! g e °0P 3
-2 amn===cna E 03 - 2 5 50 2
7 T t = 08 2 u S
= I
3 : mSS E i 4 &
£ o = «
- b
& B ki e H B @ HrH I 2
- o = — o
o 1 T == 30 W =3 ] e 0 o
4 = 2 ° = 3
T + : : . 8 = 3
e R EE Bt
T T T
T T : { ; + 1
Tt ! I 30
20 40 60 80 100 16 18 20 22 24 26 28 30
CASE TEMPERATURE (Tg)—°C COLLECTOR—SUPPLY VOLTAGE (Vgg)—V
92¢5-17633R1 92C5-17634RI

Fig. 3—Typical output power and collector efficiency at
2-GHz vs. case temperature in the test set-up of
Fig. 5.

Vi
POWER cc

SOURCE T

VARIABLE REFLECT- TEST CALORI-
ATTEN. OMETER CIRCUIT METER
DOUBLE STUB TUNER
MICROLAB S2-0O5N OR
EQUIVALENT 92C5-17659

‘ig. 5—Block diagram of test set-up for measurement of
performance from 1- or 2-GHz common-base ampli-
fier.

Fig. 4—Typical 2-GHz output power and collector efficiency
vs. supply voltage in the test set-up of Fig. 5.

1000

CASE TEMPERATURE (Tg)=100 °C

Ic(MAX) CONTINUOUS

@

»

HOT - SPOT
|- TEMPERATURE
(Tyg)=200°C

N
3

~

5}
o

NOTE :
Tys IS DETERMINED BY

USE OF INFRARED
SCANNING TECHNIQUES

COLLECTOR CURRENT (Ig) —mA

| 0 100
COLLECTOR -TO-EMITTER VOLTAGE (Vgg)— V

92CS - 19858RI

Fig. 6—Maximum operating area for forward-bias operation.

TERMINAL CONNECTIONS

Terminal 1 — Emitter
Terminals 2 & 4 — Base
Terminal 3 — Collector

SOLDERING INSTRUCTIONS

When soldering the 2N6265 into a microstripline or lumped-
constant circuit, the collector and emitter terminals of the
device must be pretinned in the region where soldering is to
take place. The device should be held in a high-thermal-
resistance support for this tinning operation. A 60/40 resin-
core solder and a low-wattage (47 watts) soldering iron are
suggested for the pretinning operation. The case temperature
should not exceed 230°C for a maximum of 10 seconds
during tinning and subsequent soldering operations.
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WARNING: The ceramic body of this device contains
beryllium oxide. Do not crush, grind, or abrade these
portions b the dust resulting from such action may
be hazardous if inhaled. Disposal should be by burial.
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DESIGN DATA

25[COLLECTOR SUPPLY VOLTAGE (Vog) 228V [{ []-4-1- - 14
CASE TEMPERATURE (Tc) =25°¢C ﬂ [T 14 __rl_ GASE TEMPERATURE (Tg) = 25°¢
PUT POWER = SAT HSed s FREQUENCY (f) = I MHz
20 T - a7 W2
Z
3 =
a 15 S 10
=
| 3
S0 gla 8
< |
g i
°
2 sH H 28
w (= =l
S [lries i o
- ERIES INPUT ! MEASUREMENT 2 a4
IMPEDANCE = ' I
RN Ti XN - -
~5|COLLECTOR LOAD 3 2
IMPEDANCE = : POINT FOR Zg,
—iofReL*iXeL MEASUREMENT- :
06 08 | 2 1.4 16 18 2 22 2.4 0 5 10 15 =20 25 30 35 40 45
FREQUENCY (f) — GHz COLLECTOR-TO-BASE VOLTAGE (Vgg) —V
92C5-19690 92C5-19691
Fig. 7—Typical large-signal series input impedance and large- Fig. 8—Typical collector-to-base capacitance vs. collector-
signal collector load impedance vs. frequency. to-base voltage.
RCA
2N6265 c
c (‘ ?
NOTE: AMPLIFIER MADE ON
+28V 1732 IN. (079mm) TEFLON
= -FIBERGLASS BOARD
0.25
933639 050 0.65
’ ‘—- (o.zo) 12.70) (4.19)
0165 5.08)
(4.19) .
07
778 €/,C4' 1000 pF CERAMIC, ATC-100, OR EQUIVALENT
1,C4 | [d , ATC-100,
'._( 1.27 _.] f C5,C3: 000! uF FEEDTHROUGH
32.26) 056 8
(422 g NO. 28 WIRE, 0.05IN.(1.27 mm)
RFC: 5 TURNS, NO. 28 , 0.05IN.(1.27 mm
INPUT ouTPuT 1D, 0.04 IN.(1.02mm) LONG
DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS AND ARE DERIVED
FROM THE ORIGINAL INCH DIMENSIONS 92€$-19692
Fig. 9—Typical 1-GHz microstripline power amplifier.
APPLICATION DATA
RCA
2N6265
s0q Cl L [ €7 soq

C4.Cy: 1000 pF, ceramic, leadless
Cy, Cg:  0.35-35 pF, airdielectric,
c2 Johanson 4701, or equivalent
C3,C5: 110 pF, airdielectric,
Johanson 2957, or equivalent
= C4: 1000 pF, feedthrough,
Allen-Bradley FASC, or equivalent
Lq, Lg: 001 in. (0.254)* thick,
0.157 in. (3.98)* wide copper strip

318"
+Vee+28 (797} shaped as shown in inset drawing
i Lo, Lg: RF choke, 0.1uH, Nytronics Deci-Ductor, or equivalent

275"
(6.98)
*Note: Dimensions in parentheses are in millimeters and are derived
92C5- 17641 RI from the original inch dimensions shown.

Fig. 10—Typical lumped-element circuit for 1-GHz power amplifier.
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APPLICATION DATA (cont'd)

L Cp 0.085
(2.16)
X2
) 055
™ udon ™
2N6265 Ca
chi RFC =
= NOTE: LINE MADE ON 1/32 IN.
(0.79 mm! ON-
FIBERGLASS BOARD
) (__L ? (_J_
_% -7 +Vge - 92¢5-19693

€,C3: FILTERCON, ALLEN-BRADLEY  L;: 1.0 IN. (25.4mm) SECTION
SMFB-AI, OR EQUIVALENT MINIATURE 50 CABLE

Cp 03-3.5 pF,JOHANSON 4700,  RFC:3 TURNS, NO. 32 WIRE 0.0625
OR EQUIVALENT IN. (1.58mm) 1D, 0.187 IN. (476
C4: 300 pF, ATC-100, OR mm) LONG.
EQUIVALENT

Fig. 11—Typical 1.7-GHz oscillator circuit.

'_ STRIPLINE
TRANSISTOR

C1, 05: DC-blocking capacitors
Ca. C3: F gh or filter

(a) Typical circuit

92CS-I7655R!

[ e [
' 2N6265 5’
L

3

8
L2
- A
8
c
)
C},C3: 0.35-3.5pF, AIR-DIELECTRIC, TVCC E| oigo | as7
JOHANSON 4701, OR EQUIVALENT F| 0100 | 254
C: 1000pF,FEEDTHROUGH, ALLEN BRADLEY G| 0400 | 1016
FASC, OR EQUIVALENT
L|.L3: MICROSTRIPLINE, 20Z. COPPER~CLAD
. 1/321N. (0.8)" TEFLON-FIBERGLASS 92CS-19694

L2,L4: RF CHOKE, 4 TURNS
NO.28 WIRE, 0.062IN. (1.57)*
ID, 3/161IN. (4.75)* LONG

*NOTE: DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS AND ARE DERIVED
FROM THE ORIGINAL INCH DIMENSIONS SHOWN.

Fig. 12—Typical circuit for 2-GHz microstripline amplifier.

0.40
(10.16)
(TO CLEAR SCREWS
USED TO HOLD
DEVICE DOWN AT
MOUNTING FLANGE)
92CS- 19333

Note: Dimensions in parentheses are in millimeters and are derived
from the original inch dimensions shown.

(b) Circuit shield (Place over device and screw down to
circuit board).

NOTE: The circuit shield (b) can be made as a part of a ridge in the

circuit board (a) instead of the slot shown, and the device can be

mounted upside down in a slot in this ridge for equivalent circuit

isolation, For operation in the 2-2.4 GHz range, it is recommended

that the circuit be completely shielded to prevent losses due to circuit
di; at these fi i

Fig. 13—Typical circuit construction.
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IR0

Solid State
Division

RF Power Transistors

2N6266

Features:

[ ]
L]
RCA HF-28 package a
a

H-1712

RCA — 2N6266° is an epitaxial silicon n-p-n planar tran-
sistor featuring the overlay multiple-emitter-site construction
and emitter-ballasting resistors. It is intended for solid-state
equipment for microwave communications, S-band telem-
etry, microwave relay link, phased-array - radar, distance-
measuring equipment, transponder, and collision-avoidance
systems. The device can be used in large-signal cw or pulsed
applications over the range of 0.5 GHz to 2.4 GHz in
stripline, microstripline, or lumped-constant circuits.

The ceramic-metal stripline package of the 2N6266 features
low parasitic capacitances and inductances which provide for

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASEVOLTAGE ..............

* COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance
(Rgg) = 10Q

* EMITTER-TO-BASE VOLTAGE . .. .............

* TRANSISTOR DISSIPATION:
At case temperature up to 75°C

* TEMPERATURE RANGE:

8 Emitter-ballasting resistors

VSWR capability of o :1at 2 GHz

5 W output with 7 dB gain (min.) at 2 GHz
13.5 W output with 11 dB gain (typ.) at 1 GHz
Ceramic-metal hermetic stripline package with low inductance and
low parasitic capacitances

5-W, 2-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers,
Microwave Fundamental-Frequency
Oscillators and Frequency Multipliers

TERMINAL CONNECTIONS

Terminal 1 - Emitter
Terminals 2 & 4 - Base
Terminal 3 - Collector

@ Stable common-base operation
8 For microstripline, stripline, and lumped-constant

circuit applications
stable operation in the common-base configuration. The use
of emitter-ballasting resistors and the low-thermal-resistance
package provide ruggedness and reliability.

®Formerly RCA Dev. No. TA7994.

WARNING: The ceramic body of this device contains
beryllium oxide. Do not crush, grind, or abrade these

At case temperature above 75°C . . . . . . ... ......

portions b the dust Iting from such action may
be hazardous if inhaled. Disposal should be by burial.

............ VeBo 50 A"

............ VCER 50 \

............ VEBO 3.5 Vv

............ Ic 1 A

Pr
14.8 w

Derate linearly at 0.118 W/°C

Storage and operating (Junction) . ... .. .. ... -65 to +200 °c
* CASE TEMPERATURE (during soldering)
FOr10SmMaX. . .o v et e ettt et e ee ettt 230 °c
*In d; with JEDEC r data format JS-6 RDF-3/JS-9 RDF-7.
1271
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ELECTRICAL CHARACTERISTI CS, at Case Temperature (T¢) = 25°C, unless otherwise specified

STATIC
TEST CONDITIONS
DC Collector DC
CHARACTERISTIC SYMBOL or Base Current LIMITS UNITS
Voltage (V) (mA)
VCE'| VBE | Ig g Ic Min. | Max
*| Collector-Cutoff Current | 45 [4] - 2 mA
=55° CES
At T =55°C o 1o — 2
Coli -to-Base Breakd:
Voltage V(BR)CBO 0 5 | 50 - v
* | Emitter-to-Base Breakdown
Voltage V(BR)EBO 0.1 1] 3.5 - v
* | Collector-to-Emitter Breakdown
Voltage
With external base-to-emitter | * (BRICER 10 50 - v
resistance (Rgg) = 10Q
Collector-to-Emitter Saturation
Voltage VElsat) 20 | 100 | - 1 v
Thermal Resistance: °
{Junction-to-Flange) RoF - 85 cw
DYNAMIC
TEST CONDITIONS
CHARACTERISTIC SYMBOL | Frequency | LD Collector uMITS | UNITS
(f) — GHz Supply Voltage
(Vee) =V Min. Max.
Output Power, Pjg = 1 W P 2 28 5 _ w
(See Figs. 7 & 11) 08
Power Gain, Pog=5W Gpg 2 28 7 - dB
Collector Efficiency, Pog =5 W nc 2 28 33 - %
Collector-to-Base Capacitance _ _
Ve =30V Cobo 1 MHz 10 pF
*In accordance with JEDEC registration data format (JS-6 RDF-3/JS-9 RDF-7)
TYPICAL APPLICATION INFORMATION
DC Collector
1 P Output P
CIRCUIT & FREQUENCY See Fig. | Supply Voltage ':g“‘) W | ey W
(VCC) -V 1B 0B
Microstripline
1-GHz Amplifier 10 28 1 135
Microstripline
2—-GHz Amplifier n ® ! 6
Microstripline (Broadband) Pulsed Power:
1.2-1.4-GHz Amplifi Pulse D =13 ms 12 28 1 12
Duty Factor = 30%
Microstripline
1.7-1.8-GHz Tunable Oscillator 13 28 - 3
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PERFORMANCE DATA

14 COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V COLLECTOR SUPPLY VOLTAGE (Vpg)=28V
259 CASE TEMPERATURE (Tc)=25°C
CASIEITEMPERATURE (Tg)=25°C FREQUENCY (f)= 2 GHz
12 T
T 10
1 s
3
: . i o
2 £
a O S 6 0 Z
= BN L w
2 [G9g 988 X S
P i =
3 4 o o e T 40 E
o w pot
S
=4
2 2 30 g
5
3
]
0 20 ©
08 1.0 12 14 16 1.8 20 22 24 26 [o] 0.5 1.0 15 2.0 2.5 3.0 3.5
FREQUENCY (f)—GHz INPUT POWER (P1gl— W
92CS-17643 92CS-17644

Fig. 1-Typical output power vs. frequency in test set-up of Fig. 2—Typical output power or collector efficiency vs. input

Fig. 7. power at 2 GHz in test set-up of Fig. 7.
[ COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V - g;:gug"gsi(:‘)“"g“gﬂgc"25'°
[ CASE TEMPERATURE (Tc)=25°C - :
16/ FREQUENCY (1)=1GHz g INPUT POWER (Pig) = IW
3
E z
e ; 7 man
@ N @
3 o
[ o L [ 0 )
@ O « |
u 9, € uw Y
2 Oy > z o2 £
o 1 Q < -
o |0 70 2 a s 50 &
5 S8ug S 5 &
o P ™ o
= A w [ e 2
5 L 60 o 3 8 L E
£ = g
50 § 3 0 &
8 3
a0 © 20 8
o 0.5 10 15 16 8 20 22 24 26 28 30
INPUT POWER (P|g)—W COLLECTOR SUPPLY VOLTAGE (Vec)—V
92CS~17645 92CS-17646
Fig. 3—Typical output power or collector efficiency vs. input Fig. 4—Typical output power or collector efficiency vs. col-
power at 1 GHz in test set-up of Fig. 7. lector supply voltage at 2 GHz in test set-up of Fig. 7.
COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V[ A 1000] 1c(MAX.)CONTINUOUS CASE TEMPERATURE
FREQUENCY (f)= 2 GHz E (Tg)=100°C
INPUT POWER (Pjg) =1 W ¢
1 <
T .e
3 s >
< an =
2 T s =
< 5 0 | w
@ - '3
w L 3
z [ A 3 HOT SPOT TEMPERATURE
g 4 50 5 o (Tyg) = 200°C
& & e
g 8 g Ll
3 °m e 90 & 3 | T
. x 8 NOTE: Tyg IS DETERMINED BY USE
2 0 B OF INFRARED SCANNING
2 TECHNIQUE
g L L]
20 © 100)
20 30 40 50 60 70 80 90 100 [ 2 .4 6 8 jo 20 4
BASE-FLANGE TEMPERATURE (Tgp)—°C COLLECTOR-TO-BASE VOLTAGE (Vcg) — V
92CS~-1764 7RI 92Cs-17648
Fig. 5—Typical output power vs. case temperature at 2 GHz. Fig. 6—Maximum operating area for forward-bias operation.

197



2N6266

File No. 544

- PERFORMANCE DATA (Cont'd)

Vee POWER

METER

POWER
SOURCE

TEST
CIRCUIT

VARIABLE
ATTEN.

REFLECT-
OMETER

DOUBLE STUB TUNER
MICROLAB S2-05N OR
EQUIVALENT

92CS-17665

Fig. 7—Block diagram of test set-up for measurement of rf
performance from 1- or 2-GHz common-base
amplifier.

SOLDERING INSTRUCTIONS

When the 2N6266 is soldered into a microstripline or
lumped-constant circuit, the collector and emitter terminals
of the device must be pretinned in the region where soldering
is to take place. The device should be held in a high-thermal-
resistance support for this tinning operation. A 60/40 resin-
core solder and a low-wattage (47 watts) soldering iron are
suggested for the pretinning operation. The case temperature
should not exceed 230°C for a maximum of 10 seconds
during tinning and subsequent soldering operations.

DESIGN DATA
ety powen () ea s (Vec)=28V ] W | CASE TEMPERATURE (Tc)=25°C
- 0g)” SAT | FREQUENCY(f)=1MHz
33
RGNS s
T e
+10 s 25
-] g
| n LT 1 2
S +5) ! L S 2
w ! g
2 O[<—POINT FOR Z)yT1+ w s
g iz ~ H
= - My . i
H gas & =
-5 ns ! 2 19 -
1 N 5 @
1 P o U o
Lol POINT FOR Z, s 1 N 5
MEASUREMENT—> ] r T {1 4
SERIES INPUT IMPEDENCE = Rin+ i Xin . 8 A{ ) 1 3
COLLECTOR LOAD IMPEDENCE=Rey +i%c [ HIT{H 588! o
06 08 I 12 14 16 18 2 22 24 01 20 25 30 35 40
FREQUENCY (f) —GHz . COLLECTOR-TO-BASE VOLTAGE (Vcg) —V
92CS-19688 92CS-17649
Fig. 8—Typical large-signal series input impedance or large- Fig. 9—Typical colle to-ba pacit vs. colle to
scale colle load imped: vs. freq 8 base voltage.
RCA
aca 2N6266 c
Zq'mn 2N6266 Cs ZL‘SOQ 32,2500

x| f6l% X2 (558)
] f  —
I~ 0.4 1!

0.80
(2032) St - i)
030 o | o2z
(762 (5.58)
92CS-19702
Cy.C3,Cg,Cg: 0.8—10 pF, Joh 5202, or equival

C3.C4: Filtercon, Allen-Bradley SMFB-A1, or equivalent
RFC: No. 32 wire, 3 turns, 0.0625 in. (1.58 mm) ID, 0.187 in.
Ry: 1Q (4.76 mm) long

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double<clad circuit board (e = 2.6). Lines X4 and X5 are produced by
removing upper copper layer to dimensions shown.

and are derived

*Note: D inp are in
from the original inch dimensions shown.

Fig. Io—fypica/ 1-GHz microstripline power amplifier
circuit.
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i

vee© T I
0.35
| (8:83)
0.33
x X Foas
1 (8:38) 2 &8,
l_o0.43_] I NOTE 1
(10.92)
NoTE 0.125_|
1 SHUNT STUBS CAN BE TRIMMED  (3.17)
TO SHORTEN - CUT OVERALL LENGTH
TO LENGTHEN=- CUT TAPER IN
- STUBS AS SHOWN "(,g':g, 92CS- 17657 RI

Cyq, 03, Cy4: 0.3—3.5 pF, Johanson 4700, or equivalent

Cy: Filtercon, Allen-Bradley SMFB-A1, or equivalent

RFC: No. 32 wire, 0.4 in. (10.16 mm) long

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit' board {e = 2.6). Lines X4 and X are produced by
removing upper copper layer to dimensions shown.
*Note: D ] in are in

P and are derived
from the original inch dimensions shown.

Fig. 11—Typical 2-GHz microstripline power amplifier
circuit.
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L2 Cs Vcc
T
2g:=500 2, =500
Ce

92C5~19689

Cq. Cs, Cga. 06: 1000 pF ceramic, ATC-100, or equivalent
€, Cg: 1000 pF feedthrough
L. Ly RFC, 5 turns No. 32 wire, 0.0625 in. {1.58 mm)
1D, 0.25 in. (6.35 mm) long
Lz: 0.005 in. (0.127 mm) lead length (C5 lead)
L4 0.250 in. (6.35 mm) lead length (C lead)
Rq: 0479
Z4: 0.34in.x 0.525 in. (8.63 mm x 13.34 mm)
Z5: 0.215in. x 0.235 in. (5.46 mm x 5.97 mm)
Z3: 0075 in.x 0.4in.x 0.77 in. (1.91 mm x
10.16 mm x 19.56 mm)
Z4: 0.075in.x 05756 in. x 0.435in. (191 mm x
14.61 mm x 11.05 mm)}
Zg: 1.12in. (28.45 mm) x 0.59 in. (14.98 mm)

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e = 2.6). Lines X4 and X are produced by
removing upper copper layer to dimensions shown.

Fig. 12—Typical 1.2—1.4-GHz broadband amplifier circuit.

RFC Cs

509
QUTPUT

Al OR Cu
CIRCUIT BLOCK:

STRIPLINE
C2 RE " TRANSISTOR *  szcs-i7essai
Cq,Cg: DC-blocking capacitors
Cy, Cg3:  Feed! gh or filter itors
(a) Typical circuit

NOTE: The circuit shield (b) can be made as a part of a ridge in the

circuit board (a) instead of the slot shown, and the device can be

mounted upside down in a slot in this ridge for equivalent circuit

isolation. For operation in the 2-2.4-GHz range, it is recommended

that the circuit be completely shielded to prevent losses due to circuit
at these fr i

*Note: D i inp

92CS-17656RI

.62)
__l 0.6
(15.24)
Cq.C3: Filtercon, Allen-Bradiey SMFB-A1, or equivalent
Cy: 0.3-3.5 pF, Johanson 4700, or equivalent
C4: 300 pF, ATC~—100 or equivalent
Lq: 1.0in. (25.4 mm) length section miniature 50 €2 cable, or
microstrip equivalent
RFC: 3 turns, No. 32 wire, 0.0625 in. (1.59 mm) 1D,
0.187 in. (4.76 mm) long
Xg: 0.013 in. (0.33 mm) thick Teflon-Kapton double-clad circuit
board (Grade PE-1243 as supplied by Budd Polychem Division,
Newark, Delaware), or equivalent.
Line X is exponentially tapered

NOTE: Oscillator is single screw tunable 1.6 GHz to 1.8 GHz

\
L

are in and are derived

from the original inch dimensions shown.

Fig. 13—Typical 1.7-GHz oscillator circuit.

e

(TO CLEAR SCREWS
-USED TO HOLD
DEVICE DOWN AT
MOUNTING FLANGE)

0.200
(5.08)
92C5- (9333

(b) Circuit shield (Place over device and screw down to cir-
cuit board).

Fig. 14—Typical circuit construction.
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NG/

Solid State
_Division

RF Power Transistors

2N6267

Features

RCA HF-28 PACKAGE -

H1712

capacitances
RCA — 2N6267® is an epitaxial silicon n-p-n planar transistor
featuring the overlay multiple-emitter-site construction and
emitter-ballasting resistors. It is intended for solid-state
equipment for microwave communications, S-band
telemetry, microwave relay link, phased-array,radar, dis-
tance-measuring equipment, transponder, and colli-
sion-avoidance systems. The device can be used in large-signal
cw or puised applications over the range of 0.5 GHz to 2.4
GHz in stripline, microstripline, or lumped-constant circuits.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE

*COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance
(RBe) =100

*EMITTER-TO-BASEVOLTAGE . . ... ............
*CONTINUOUS COLLECTOR CURRENT .. .........

*TRANSISTOR DISSIPATION:

At case temperatureupto 759C . . ... ... ........
At case temperature above 75°C . . . . ... . ... ... ..

*TEMPERATURE RANGE:

Storage and operating {(Junction) . . .. ............

*CASE TEMPERATURE (during soldering)
For 10’ s max.

10-W, 2-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers, Microwave
Fundamental-Frequency Oscillators, and Frequency Muitipliers

& Emitter-ballasting resistors
® 10 W output with 7 dB gain (min.) at 2 GHz (28 V)
® 8 W output with 6 dB gain (typ.) at 2.3 GHz (28 V)
®  VSWR capability of 10:1 at 2 GHz

m C ic metal hermetic stripline

with low ind

and low p

® Stable common-base operation
= For microstripline, stripline, and lumped-constant
circuit applications :

The ceramic-metal stripline package of the 2N6267 features
low parasitic capacitances and inductances which afford
stable operation in the common-base configuration. The use
of emitter-ballasting resistors and the low-thermal-resistance
package provide increased ruggedness and reliability.

.Formerly RCA Dev. No. TA7995

......... VcBO 50 \

......... VCER 50 v

......... VEBO 35 Vv

......... Ic 1.5 A
PT

21 w

Derate linearly at 0.168 W/°C_

-65 to +200 °c

230 °c

*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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2N6267

ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C unless otherwise specified

STATIC
TEST CONDITIONS
DC COLLECTOR DC
CHARACTERISTIC SYMBOL OR BASE CURRENT LIMITS UNITS
VOLTAGE (V) (mA)
VcE VBE Ig Ig Ic MIN. MAX.
* Collector-Cutoff Current | 45 0 - 2
At T = 55°C CES 40 0 - 2 mA
Collector-to-Base v
Breakdown Voltage (BR)CBO 0 5 50 - \Y
* Emitter-to-Base v 04
Breakdown Voltage (BR)EBO . 0 35 - v
* Collector-to-Emitter
Breakdown Voltage: v
Withexternal base-to-emitter (BRICER 10 50 - v
resistance (Rgg) =10Q
Collector-to-Emitter
Saturation Voltage Veglsat) 20 100 - 1 v
Thermal Resistance: R o
(Junction-to-Flange) 0JF - 6 c/w
DYNAMIC
TEST CONDITIONS
DC COLLECTOR
CHARACTERISTIC SYMBOL FR(:E)O_Ugm:Y SUPPLY VOLTAGE LIMITS UNITS
(Veg) -V MIN. | MAX.
Output Power, Pjg =2 W Pog 2 28 10 - w
*| Power Gain, Pog = 10W Gpg 2 28 7 . dB
*| Collector Efficiency, Pog = 10 W nc 2 28 35 - %
*| Collector-to-Base Capacitance Cobo 1 MHz - - 13 pF
Veg=30V
*In with JEDEC data format (JS-6 RDF-3/JS-9 RDF-7)
TYPICAL APPLICATION INFORMATION
SEE DC COLLECTOR INPUT OUTPUT
CIRCUIT & FREQUENCY FIG SUPPLY VOLTAGE POWER POWER
: (Vcc) -V (Pi1g) =W (Pog) =W
Microstripline:
1—GHz Amplifier 14 28 1.5 14
Microstripline:
| 2-GHz Amplifier 13 2 2 12
Microstripline:
2.3—GHz Amplifier 16 28 2 8
Microstripline: Pulsed Power:
1.3—GHz Amplifier ~ Pulse Duration = 1.3 ms
Duty Factor = 30% 15 28 2 18
Microstripline:
1.6-1.8—GHz Tunable Oscillator 17 20 - 4
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PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V - COLLECTOR SUPPLY VOLTAGE (Vcc)=28V [
Re=0.432 (2 GHz) Re <0240 3y Ll H
2 2 HHE N
P
=z N o8 1
| 20 T 10 70 €
i) ) @
S, £ 2
g 5 ®g
H H &
[NPY o 50
= =
2 2 2 B
u
=
g 3 403
= Fra 8
IN
4 2 30
N
HHH
o) T 1T 20
08 0 12 14 16 18 20 22 24 26 025 0.5 O. 1.0 125 150 5 20 225
FREQUENCY (f) — GHz INPUT POWER (P1g) —W
92CS- 19341 . 92CS ~19695
Fig.1— Typical output power vs. frequency in the test set- Fig.2—Typical output power and collector effeciency vs.
up of Fig. 8. input power at 2 GHz in the test set-up of Fig.8.
16] COLLECTOR SUPPLY VOLTAGE (Vgc =28V 1] o) T4 [Pig= 2W(2GHz) T 160
Re =10 5~ =1W (I GHz) T o
H 1f Re=0.240( 1 POB“G_—v
4 100 12 h Ht
3 * R as) %0
L 1 . A 1
= N | 10 » 80 &
= 7T »
- > @
8 @ g £ dseeite
s 10 80 8 e 1 oy
w ", w
g & H LLTC U/ 6y, &
I 70 6 60 o
- o
I g 2
2 g g g
E 6 60 3 2 4 50 5
5 ° 9
=3 0 8 I 3
anm < 7c (2 GHz) f
4 50 40
Saann; t
Amm } H
21T I 40 [s] T T 30
25 0.5 075 10 125 15 175 20 225 I 18 20 22 4 26 28 30
INPUT POWER (Pyg) — W COLLECTOR SUPPLY VOLTAGE (Vgg) —V
92CS~19696 92CS-19340

Fig.3—Typical output power and collector efficiency vs. Fig.4—Typical output power and collector efficiency vs.

input power at 1 GHz in the test set-up of Fig.8. collector supply voltage.
T 1] COLLECTOR SUPPLY VOLTAGE VGQ)+ 28V
Re:0.240 . L
. . 1T

14 1 GHz) 90 = 80
'53‘?—;—‘.#?“. = N ¥
= R [ 1 = 1
1 N ERESS REREE WG gy 08

; = - T £ Y
> PTG DI DINNE B > o b
& T POWER (Prg)= 2 W % < )z( H
= LECTOR SUPPLY VOLTAGE (Vc)= 28V - u = ]
& 19 (1GHz) 1 = H P i
3 0.24 Q (26Hz) It 3 I
2 RURSNsal dnnas wluwnnumn: 60 o - 50 o
5 el Do ] ™ 8 5 2
g S8 =T Toac (16H2) 5 g HH g
3 T 50 3 ° e 403
! 8 8
1 |- H
4 | iEi 40 2 30
PR may =
e e e »
4 A
220 = o % o 7o s o ’mgo 0.25 05 075 10 125 1. 5§ 20 225
_ INPUT POWER (Prg) —W
CASE TEMPERATURE (T¢) —°C sacso1es0 18 92c5-19697
Fig.5—Typical output power vs. case temperature. Fig.6—Typical output power and collector efficiency at 2

GHz in circuit of Fig.13.
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PERFORMANCE DATA (CONT'D)

COLLECTOR CURRENT (I¢) = 650 mAF
FREQUENCY (f)= 1.7 GHz
3
E
|5
1 H v
E] = POWER cc POWER
& ERBEC SOURCE METER
o 4 -
E an
o T
+ 3H VARIABLE | | REFLECT TEST
- _
2 PAD ATTEN. OMETER CIRCUIT PaD
32
(=3
DOUSLE STUB TUNER
MICROLAB 52-OSN OR
. ) EQUIVALENT 026517665
s 16 7 18 19 20 2 2 23 24
COLLECTOR SUPPLY VOLTAGE (Vgg) —V
92CS-19337RI Fig.8—Block diagram of test set-up for measurement of rf
Fig.7-Typical output power in oscillator circuit shown in performance from 1- or 2-GHz common-base
Fig.17. amplifier.
DESIGN DATA
COLLECTOR SUPPLY VOLIAGE (Ve )+ 28V 15| COLLECTOR SUPPLY VOLTAGE (Vge): 28V
INPUT POWER (P1g ):1.5W
20| Re=18 (1 GHz) 10]
=0240Q(26GHz)
T
o' — o 8 L Re (2¢,)
i
1 + = E=3 HHHHH s
N o ! < 9 INEEEE]
W 1 ey ] I ot
g T g {2e()
i usai Procopeeeid - = POINT FOR Zjy
O H <—POINT FOR Z) MEASUREMENT = -10H
o f ; H
sk e eae -5
POINT FOR Z¢ ™\ e S H  PoINT For Z
o MEASURE MENT- R paasasanau sl -20H ,,, MEASUREMENT—>
06 08 10 12 4 e 18 30 22 24 06 ©08 10 12 14 16 18 20 22 24
FREQUENCY (f)— GHz 92¢5-19698 FREQUENCY (1) — GHz 92519699

Fig.9—Typical large-signal series input impedance vs. fre- Fig. 10—Typical large-signal collector load impedance vs. fre-

quency. quency.
CASE TEMPERATURE (T¢) = 25°C ) CASE TEMPERATURE
w | FREQUENCY (1) = | MHz - | lciMAX.) CONTINUOUS (Tc)=100°C
I sof \L
3 2
[ 5 \
Ee0 z AN
g ™ ¥ A
3 & \
3 HOT-SPOT
A e N TEMPERATURE
3 s S (Ty512200°C
5 22 S NOTE- T IS DETERMINED BY :
=10 ] USE OF INFRARED
=) T
g 8
g
o)
0 5 10 15 20 25 30 35 40 a5 1 0 20 20
COLLECTOR-TO-BASE VOLTAGE (Vcg) —V COLLECTOR-TO-BASE VOLTAGE (Veg)— V
92Cs-19338 : 92CS -19370RI
Fig. 11—Typical colle to-base capaci vs. colle - Fig. 12—Maximum operating area for forward-bias operation.
to-base voltage.
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APPLICATION DATA
RCA =
2N6267 z =500 2g+500 P S5 5 .50

{ .T__L
0.50
X1 | 270 X2 (9122)
_,J 038 |o_ ~_ '
(9.65) &% l'_ \NOTE 1
& 19
92CS-19329RI
Cq., C4, Cg: 0.3-3.5 pF, J 4700, or equi

Cy, 03: Filtercon, Allen-Bradley SMFB-A1, or equivalent

RFC: No. 32, wire, 0.4 in. (10.16 mm) long

Ry: 02402

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e = 2.6). Lines X4 and X, are produced by

removing upper copper layer to dimensions shown.

Fig. 13—Typical 2-GHz power amplifier circuit.

0682
e ™ "?2’ B e .
29:500 o X1 ; 6, 7_:50Q
(10,16 3
Lo C7
= 14 <+
(35.56)
-
N
= Vee
- 925-19330R!

Cy.Cy, CG: 1-10 pF . JFD Electronics, MVMO10, or equivalent
Cs, c7: 0.3-3.5 pF, JFD Electronics, MVM003, or equivalent
C3.Cy: 1000 pF feedthrough, Allen-Bradley FASC, or equivalent
Ry:0.75 0

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e = 2.6). Lines X4 and X, are produced by
removing upper copper layer to dimensions shown.

Fig.15—Typical 1.3-GHz power amplifier circuit.
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0.40 )

X1 | adie X2 _1 § 8%

| om0 [ Loeo

(2032) (|8'?s) I" Lo z2(15.24
B Tsse

925 -19331 RI

C4,Cp, Cg, Cg: 0.8—10 pF, Johanson 5202, or equivalent

Cg, C4: Filtercon, Allen-Bradley SMFB-A1, or equivalent

RFC: No. 32 wire, 3 turns, 0.0625 in. (1.58 mm) ID x 0.187 in.
Ryi: 1@ (4.76 mm) long

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e = 2.6). Lines X4 and X are produced by

removing upper copper layer to dimensions shown.

Fig. 14—Typical 1-GHz power amplifier circuit.

2R6(:A7
N626 7, =500

T

*T u

NOTE 1 SHUNTI a&uss CAN
10 SHORYEN': cuT C2
ENGTH.

STUBS AS SHOWN.
0.35
(B 89)

7 | {
x| 02 X2 (433)
\
[

048 '
(12.19)

0.30 | 0.10
(re2y 1 T (2.54) NOTE |

T/

92C5-19332 Rt

Cq,C4:0.3-35 pF, Johanson 4700, or equivalent
c2,c3: Filtercon, Allen-Bradley SMFB-A1, or equivalent
RFC: No. 32 wire, 0.4 in. {(10.16 mm) long

Rqy:024Q

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass

double-clad circuit board (e = 2.6). Lines X4 and X are produced by
removing upper copper layer to dimensions shown.

Fig. 16—Typical 2.3-GHz amplifier circuit.
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2N6267
- Cs 500
ouTPUT
= R Cu
RCA CIRCUIT BLOCK
2N6267
Ca INPUT LINE
Z 500
INPUT
RFC
! 0.1l PUT LINE
c c3 (——_I_ (482) (279 out!
= 0.37 X2
-, +V, (9.39)
e « f \_ STRIPLINE
0.6 [73 TRANSISTOR 92CS-17655R!
i5.24

92CS-19328RI
Cy, Ca: Filtercon, Allen-Bradley SMFB-A1, or equivalent
Cy: 0.3-3.5 pF, Johanson 4700, or equivalent
Cy4: 300 pF, ATC—100 or equivalent

L1: 1.0 in (25.4 mm) length section miniature 50 £ cable, or microstrig

equivalent
RFC: 3 turns, No. 32 wire, 0.0625 in. 1D, (1.59 mm) 1D,
0.187 in. (4.76 mm) long
X5:0.013in. (0.33 mm)—thick Teflon-Kapton double-clad circuit

board (Grade PE-1243 as supplied by Budd Polychem Division,

Newark, Delaware), or equivalent.
Line Xz is exponentially tapered

Di i in p are in milli
original inch dimensions as shown.
NOTE: Oscillator is single screw tunable 1.6 GHz to 1.8 GHz

Fig.17—Typical 1.7-GHz oscillator circuit.

TERMINAL CONNECTIONS

Terminal 1 — Emitter
Terminals 2 & 4 — Base
Terminal 3 — Collector

s and are derived from the

WARNING:. The ceramic body of this device contains
beryllium: oxide. Do not crush, grind, or abrade these
portions because the dust resulting from such action may
be hazardous if inhaled. Disposal should be by burial.

C4. Cg: DC-blocking capacitors
Cz, 03: Feedthrough or filter capacitors

(a) Typical circuit

OLES
(TO CLEAR SCREWS
USED TO HOLD
DEVICE DOWN AT
MOUNTING FLANGE)

92519333

Dimensions in parentheses are in millimeters and are derived from the

original inch dimensions as shown.

(b) Circuit shield (Place over device and screw down to
circuit board).

NOTE: The circuit shield (b) can be made as a part of a ridge in the

circuit board (a) instead of the slot shown, and the device can be

mounted upside down in a slot in this ridge for equivalent circuit

isolation. For operation in the 2-2.4 GHz range, it is recommended

that the circuit be completely shielded to prevent losses due to circuit
di at these f i

Fig. 18—Typical circuit construction.
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IR/

Solid State
Division

RF Power Transistors

2N6268 2N6269

Features:

RCA HF-28 package

H-1712

RCA-2N6268 and 2N6269® are epitaxial silicon n-p-n planar
transistors featuring the overlay multiple-emitter-site con-
struction. They are designed especially for equipment using
20- to 24-V collector supplies in microwave communications,
S-band telemetry, microwave relay link, phased-array radar,
distance-measuring equipment, transponder, and collision-
avoidance systems.

The ceramic-metal stripline package of these devices features
low parasitic capacitances and inductances, which affords
- stable operation in the common-base configuration.

Ideal as a driver for the 2N6269, type 2N6268 can also be
used in large-signal applications. The use of emitter-ballasting

MAXIMUM RATINGS, Absolute-Maximum Values:

6.5-and 2-W, 2.3-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistors

For Use in Microwave Power Amplifiers
Fundamental-Frequency Oscillators, and Frequency Multipliers

Designed for 20- to 24-V equipment

Emitter-ballasting resistors

VSWR capability of 10:1 at 2.3 GHz

2-W output with 7 dB gain (min.) at 2.3 GHz (22V) - 2N6268
6.5-W output with 5 dB gain (min.) at 2.3 GHz - 2N6269
Stable common-base operation

® Ceramic-metal hermetic stripline package with low induc-
tance and low parasitic capacitances

® For stripline, microstripline, and lumped-constant circuit
applications

resistors and the low-thermal-resistance package make the
2N6269 especially suitable for large-signal, cw, or pulsed
applications over the range of 0.5 GHz to 2.4 GHz in strip-
line, microstripline, and lumped-constant circuits.

®Formerly RCA Dev. Nos. TA8407 and TA7995A, respectively.

2N6268 2N6269

*COLLECTOR-TO-BASE VOLTAGE . .......... e Veso 45 45 \
*COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance

(RBE)=108 . . . e e VCER 45 45 \"
*EMITTER-TO-BASEVOLTAGE . ... ... .t v v iineennn . VEBO 35 3.5 \
*CONTINUOUS COLLECTOR CURRENT .. ..... e e e Ic 0.350 1.5 A
*TRANSISTOR DISSIPATION: Pr

At case temperature Upto 75°C . . . . .. i e e e e . 6.25 21 w

At case temperature above 75°C Derate linearly at 0.05 0.168 w/°c
*TEMPERATURE RANGE:

Storage and operating,(Junction) . . .. ......... ... ... ... —65 to +200 °c
*CASE TEMPERATURE (during soldering)

FOr10smaX. . .. oo vv v v te it it en e n i ee e e 230 °c
*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
206 11.73
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ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C unless otherwise specified.
STATIC

TEST CONDITIONS LIMITS
DC
COLLECTOR DC
CHARACTERISTIC | SYMBOL | “op pree CURRENT 2N6268 2NG263 | UNITS
VOLTAGE (V) (mA)

Vee | vee | e | 18 [ 1c | Min. | max. [ min. | max.

*| Collector-Cutoff

Current IcES 40 0 - 2 _ 2 mA
At Tg=55°C 200 - Tz >
Collector-to-Base
Breakdown Voltage V(BRICBO 0 5[ 45 - 45 v

*| Emitter-to-Base v .
Breakdown Voltage (BR)EBO 0.1 of 35 - 35 - %
*| Collector-to-Emitter
Breakdown Voltage

With external base- V(BR)CER 10| 45 - 45 - \
to-emitter resistance
(RBe) =108
Collector-to-Emitter 10 {100 | -~ 1 - -
Saturation Voltage | VCE'S2t) 20 | 100 | — - |- 1|V
Thermal Resistance : °
- - w
(Junction-to-Flange) RoJF 2 6 cf
DYNAMIC
TEST CONDITIONS LIMITS
DC
FREQUENCY | COLLECTOR
CHARACTERISTIC SYMBOL {f) — GHz SUPPLY 2N6268 2N6269 UNITS
VOLTAGE :
(Vee) =V | MIN. | MAX. | MIN. | MAX.
Output Power, P|g = 0.4 W 2.3 22 2 - - -
=2W Pos 23 22 - | - |es | - w
*| Power Gain, Pgg =2W 2.3 22 7 - - -
=65W Ges 23 22 -1 - 1Is - | ¢
*| Collector Efficiency, Pop=2W n 23 22 33 - - - %
=65W| 'C 2.3 22 - | - |3 -
*
Collector-to-Base Capacitance _ _ -
Veg=30V Cobo 1 MHz 5.5 13 pF
*In accordance with JEDEC registration data format JS-6 RDF-3/J5-9 RDF-7.
TYPICAL APPLICATION INFORMATION
DC COLLECTOR
CIRCUIT & FREQUENCY SEE FIG. | SUPPLY VOLTAGE INPUT POWER | OUTPUT POWER
~ (Pig) —W (Pop) =W
(Vee) -V
Microstripline: 2.3-GHz Amplifier 28 22 2 7
Microstripline: 2-GHz Amplifier 25 22 2 9
Microstripline: 1.3-GHz Amplifier 27 22 1 1
Microstripline: 2-GHz Amplifier 23 22 0.3 21
Microstripline: 1.6—1.8-GHz Tunable Oscillator 29 20 - 3
Lumped Constant: 1-GHz Amplifier 22 22 0.15 3.2
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PERFORMANCE DATA

OUTPUT POWER (Pog)-W

10 .2 .4 .6 .8 20 2.2 4
. . FREQUENCY (f)—GHz 92€5-19800
Fig. 1—Typical output power vs. freq y for ba

amplifier in test set-up of Fig. 14 for type 2N6268.

‘COLLECTOR SUPPLY VOLTAGE iVCC)=2 v 4] : ; COLLECTOR SUPPLY VOLTAGE Vec)=22V
CASE TEMPERATURE (Tc)=25°C T CASE TEMPERATURE (T¢)=25°C
Re = 0Q (2.3 GHz) Re = 0.24 0 (2.3 GHz)
=0.240 (1 GHz) 1< =19 (IGHz)
z
i
o 10HH
9‘? HH
]
g e
2 H
v
E 6
g
5
o
M NSHH
0. 10 1.2 14 1.6 1.8 2.0 2.2 24 2.6

FREQUENCY (f)-GHz 92CS~19801

Fig. 2—Typical output power vs. frequency for common-base
amplifier in test set-up of Fig. 15 for type 2N6269.

COLLECTOR SUPPLY VOLTAGE (Vgg)=22V
CASE TEMPERATURE (Tc)=25°C
FREQUENCY (f)= 2.3 GHz

3Re:0Q 0

B
= L
I O
o = £
& o 40 8
g &

S
g &
- T w
5 ac] @
a [<}
5 5
3 30 o

3

o

o

20
CY 0.2 03 0.4
INPUT POWER (P]B)—W 92¢S-19880

Fig. 3—Typical 2.3-GHz output power and collector effi-
ciency vs. input power in test set-up of Fig. 14 for

COLLECTOR SUPPLY VOLTAGE (Vcc)=22V
FREQUENCY (f)s2.3 GHzZ
10 Re=0240 s0
8 453
= ol
@ == £
S 40y
~ z
& L u
u ]
4 358
52 308
g g
-
ofH 25'§
H
-2 T 20 |
025 050 075 10 L ; 75 20 225
INPUT POWER (P|g)-W 92Cs-19812

Fig. 4—Typical 2.3-GHz output power and collector effi-
ciency vs. input powef in test set-up of Fig. 15 for

type 2N6268. type 2N6269.
COLLECTOR SUPPLY VOLTAGE (Vcc) = 22V COLLECTOR SUPPLY VOLTAGE (Vce) = 22V
CASE TEMPERATURE (T ) = 25°C CASE TEMPERATURE (Tg ) # 25°C
3{ FREQUENCY (f)=2 GHz 12| FREQUENCY (f)=2 GHZ 80
3 |Re-0i20 Re =0.240
% ] T
] b 50 o z I H 70 2
o A 1 \d - n
= A a - S
o &
% 2 ~:: 2 g 60 3
o & 2
z
5 u H 5
1S 402 6 50'%
E == Sanun BT 5 . &
'3 g :-='l1 {4 -4
| e 3 a4 a0
Sacas E E
3 =]
308 308
11 o 20

o ol 02 0.

.3 04
INPUT POWER (Pg)-W

92CS-I980‘3

Fig. 5—Typical 2-GHz output power and collector efficiency
vs. input power in test set-up of Fig. 14 for type
2N6268.
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025 05 075 1O 1.25 150 L75 20 225
INPUT POWER (P|g)—W
92CS-19804
Fig. 6—Typical 2-GHz output power and collector efficiency
vs. input power in test set-up of Fig. 15 for type
2N6269.
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PERFORMANCE DATA
CASE TEMPERATURE (Tg )=25°C %
INPUT POWER (Pyg)=0.3W Pig =1 W (1GH2)
fEfssissatinsatinnes =2W(2GH2)
® 2 Re =19 (1GHz) 90
0240 (2 GHz)
O o)
et z° & el ’ TR S 80
=z T X QO‘Z':‘_‘?"% T T N N L
1ES ® 3 ALt = s 8
ElES o ] T yunm m 7=
o 13 o ) nE TR ]
S aE & & 1 T T 2
w > g ot 7 1 g
g z 2 s 60 S
g & = I Il =
8 5 i 5
5 e 5 1 i ; g
g & 3* SfEsas o8
2 @ + Q
° g z) t 2
5 s ! 3
" Il + T 408
: i 25 g T Il—l H 11 :
e Eatt: : .
N e e e i o PR T Hso
R R RS 20 T R v e e e
1 1% 18 20 22 24 26 e COLLECTOR SUPPLY VOLTAGE (Vge)—V
- : co)—

COLLECTOR SUPPLY VOLTAGE (Vcc) -V 02519011 02C5-19340R

Fig. 7—Typical 1- and 2-GHz output power and collector
efficiency vs. supply voltage for type 2N6268.

Fig. 8—Typical 1- and 2-GHz output power and collector
efficiency vs. supply voltage for type 2N6269.

S e ThoE Vog)-22v COLLECTOR SUPPLY VOLTAGE (Vgg) =22V
kel INPUT POWER (Pig)=2 W
INPUT POWER (Pig)=0.3W 8
30 Imt . I - 14 T TT T 60
1T I — = T I
T { ‘L i L T |
5 r 1 50 12 55 32
32 & =ne 5 . i 3
x 2 L A
3 ; R o 2 ©
i— 2.0 : . 45" 0 o 50 5
T = ' ]
E o] g H &
2 : a0 5 g S
15 ! o 8 a5 g
5 H & ; 11T 8 h
% F i R E 5 HAHH in| E
s 10 = B g 36 =t HE7c (2 ohzy wf
; e £
-t 1 8 == ]
T I 3 3
5 ! +f30 3 4 35
=aaes : S
1 T ' 25 30
20 30 40 50 100 20 30 4 50 6 70 80 9 KO
CASE TEMPERATURE (T )-°C CASE TEMPERATURE (Tg ) °C
92CS-19808 92CS~ 19809

Fig. 9—Typical output power and collector efficiency vs. case
temperature for type 2N6268 at 2 GHz.

COLLECTOR SUPPLY VOLTAGE (Vog) = 22V
CASE TEMPERATURE (T ) = 25°C
FREQUENCY (f)= | GHZ
1 Re=0240 . L I
i H o
2
; H —-Q
= &
L Q b
D 3 60 ©
g &
:
§ w
o
5 - :
2 3 50 §
3 E
8
1 40
) o1 02 03 04
INPUT POWER (Pyg )= W
92CS-19813

Fig. 11-Typical 1-GHz output power and collector effi-
ciency vs. input power in test set-up of Fig. 14 for
type 2N6268.

Fig. 10—Typical output power and collector efficiency vs.
case temperature for type 2N6269 at 2 GHz.

16] COLLECTOR SUPPLY VOLTAGE (Vcc)=22V H 1o
CASE TEMPERATURE (T¢)225°C uns
FREQUENCY (1= 1GHz ) T,
19| el 00
T 2
[}
H i
1 90 @
]
o >
<, e 2
o ™
g g 70 ¥
- -4
2 e 2
5 . 6o &
3 st 0 %
8
o s
[1Tr]d0 |
025 05 075 10 125 15 175 20 225
INPUT POWER (Prg)—W
92Cs-19882

Fig. 12—Typical 1-GHz output power and collector effi-
ciency vs. input power in test set-up of Fig. 15 for
type 2N6269.
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PERFORMANCE DATA
14]COLLECTOR SUPPLY VOLTAGE (Vcc)=22V 50
CASE TEMPERATURE (Tc)=25°C
FREQUENCY (f)=2GHz
12} Re=0.2490 8¢ o
T s
1T ,I-
1T ©
z 10 HHHHH 70 £
"ﬁa 001 b}
o z
[ o @
« =]
& &
z 4 I
(<]
g 50 o
l=—. S
2 5
e ne u
5 4 M
E i o 3
T
- 30
In}
H
O T i1 20
025 05 075 10 15 175 20 225
INPUT POWER (P!B)—W
92Cs-1988!1
Fig. 13—Typical 2-GHz output power and collector effi-
ciency for type 2N6269 in the circuit of Fig. 25.
v POWER POWER
POWER cc SOURCE Vee METER
SOURCE T

TEST
CIRCUIT

VARIABLE REFLECT- CALORI-
ATTEN. OMETER METER
DOUBLE SLUG TUNER
MICROLAB SF-3IN OR
EQUIVALENT

92CS-17659

Fig. 14—Block diagram of test set-up for measurement of
performance from 1- or 2-GHz common-base ampli-

TEST
CIRCUIT

TRIPLE STUB TUNER
MICROLAB S3-15N OR
EQUIVALENT

92CS~-17665

Fig. 15—Block diagram of test set-up for measurement of rf
performance from 1- or 2-GHz common-base ampli-

fier for type 2N6268. fier for type 2N6269.
1000 3 CASE TEMPERATURE
| CASE TEMPERATURE (T¢) =100 °C ICIMAX) CONTINUOUS e100°¢
3 [ T ] \
R HOT-SPOT TEMPERATURE 2
"b Tc(MAX) CONTINUOUS ‘QTJS)'ZOO o b
g, 5 L
[ '
Z H N\
o \
& 100 E . \
3 3 HOT-SPOT
s z TEMPERATURE.
2 NOTE : 2 (Tyg)=200°C
o : S NOTE- Tyg IS DETERMINED BY
& 4l T,qISDETERMINED BY 8 O oF INFANED
2 USE OF INFRARED 3 SCANNING TECHNIQUES|
3 SCANNING TECHNIQUES 8
2
10 ol
| 2 4 [ 4 100 | 10 20 40
COLLECTOR-TO-BASE VOLTAGE (Vgg) —V COLLECTOR-TO-BASE VOLTAGE (Vgg)— V.
925S-4482R3 92CS -I19370RI

Fig. 16—Maximum operating area for forward-bias operation
of type 2N6268.
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Fig. 17—Maximum operating area for forward-bias operation

of type 2N6269.
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DESIGN DATA

S
COLLECTOR SUPPLY VOLTAGE (Vgc)=22V H COLLECTOR SUPPLY VOLTAGE (Vc)=22V H
CASE TEMPERATURE (Tc): 25°C 8 CASE TEMPERATURE (Tg)=25°C
. INPUT POWER= SAT. INPUT POWER:=1.5W
HHRAH ! SERIES INPUT IMPEDANCE =
TN, +iX A ] e|
N \ COLLECTOR LOAD IMPEDANCE= o LT
1 a ReLt i X
G 5 ) T T T
& g HEE P T
E“C R (ze, e E 5 = Re (Zy) a8 ]
o . e 1 ! s I ==
3. H 5 z PR L e e TH
1] T W 1N SEEN
g [re @] L i = g S ant| Ini3
- ]L N = o T T
I <
us
POINT FOR ZCI.
POINT FOR Z, MEASURE MENT.
I meAsUREMENT— T1T] i _ T TT T
=10| L1l 1titld CL 1 2c 15] ENNNEENNEEEE 2
0.6 0.8 10 12 14 3 1.8 2.0 2.2 24 0.6 0.8 1 12 1.4 1.6 1.8 2.2 24
FREQUENCY (f)—GHz 92C5- 19816 FREQUENCY (f)~GHz
92Cs-19817
Fig. 18—Typical large-signal series input impedance and large- Fig. 19—Typical large-signal series input impedance and large-
signal collector load impedance vs. frequency for signal collt load imped. vs. freq y for
type 2N6268. type 2N6269.
CASE TEMPERATURE (T)=25°C
W  [FREQUENCY If)=IMHz CASE TEMPERATURE (Tc) = 25°C
L : + w o | (1) =1 MHz
o 10FFE :
s T | 30
e )
w : S
s < o
g 5]
9 T 5 e
2. FH
& : g2 N
o 6]
‘ :
@ T w5
S ; ] ma==un
I 1
I3 210
5 «
8 e
) 2] s
3 S s
3 3
8
o 5 10 15 20 2 30 35 0 5 10 15 20 25 30 35 40 45
COLLECTOR-TO-BASE VOLTAGE (Vcg)-V 92c5-19818 COLLECTOR-TO- BASE VOLTAGE (V¢cg) —V
92CS-19338
Fig. 20—Typical colle -to-base capaci vs. I - Fig. 21—Typical collector-to-base capacitance vs. collector-
to-base voltage for type 2N6268. to-base voltage' for type 2N6269.
SOLDERING INSTRUCTIONS TERMINAL CONNECTIONS
WIEen. the 2N6268 or 2N62.69 are soldered into a micro- Terminal 1 — Emitter
stripline or lumped-costant circuit, the collector and emitter Terminals 2 & 4 — Base
terminals of the devices must be pretinned in the region Terminal 3 — Collector

where soldering is to take place. The device should be held in
a high-thermal-resistance support for this tinning operation.
A 60/40 resin-core solder and a low-wattage (47 watts)
soldering iron are suggested for the pretinning operation. The
case temperature should not exceed 230 °C for a maximum
of 10 seconds during tinning and subsequent soldering
operations.

WARNING: The ceramic bodies of these devices contain
beryllium oxide. Do not crush, grind, or abrade these
portions because the dust resulting from such action may
be hazardous if inhaled. Disposal should be by burial.
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2N6268 APPLICATION DATA

La €7 s0a

RCA
G 2N6268 [ C3

= 038 7,
Lz La ~183% |-_-&4|§—-
L3 L :3
+Vec =28 797 | | T Te :::I
i ¥
Hf_ 0.30 0.180
L_z-,s_u_l (762)  14572)
6.98) +vee 92519819
92CS-1764IRI
C4,Cy: 1000 pF, ceramic, leadless C4q C3:  0.35-3.5 pF, air-dielectric, Johanson 4701*
Cp,Cg:  0.35-3.5 pF, air-dielectric, Johanson 4701® Cy: 1000 pF, feedthrough, Allen-Bradley FA5C®
Cg,Cg:  1-10 pF, airdielectric, Johanson 2957 hd Ly, L3: Microstripline, 2 oz. copper-clad 1/32 in (0.8)* Tefion-
C4: 1000 pF, feedthrough, Allen-Bradley FASC® fiberglass
Ly, Lg:  0.01 in. (0.254)* thick, 0.157 in. (3.98)* wide copper strip L, L4 RF choke, 4 turns, No. 28 wire, 0.062 in. (1.57)* ID,
shaped as shown in inset drawing 0.187 in. (4.75)* long
Ly, L3:  RF choke, 0.1uH, Nytronics Deci-Ductor®
*Note: D in par are in and are derived
*Note: Di in p are in and are derived from the original inch dimensions shown.

from the original inch dimensions shown.
®or equivalent

Fig. 22—Typical lumped-element circuit for 1-GHz power

amplifier.

Cq.C3:
Cy:

Cy:

Lyt
RFC:

*Note: D

®or equivalent

Fig. 23—Typical circuit for 2-GHz microstripline amplifier.

92CS-19878

NOTE: LINE MADE ON
1732 IN. TEFLON-
FIBERGLASS BOARD

0085 [ x

(2.16) 2
. 055 I._
(14.09)

Filtercon, Allen-Bradley SMFB-A1®

0.3-3.5 pF, Johanson 4700°

300 pF, ATC 100®

1.0 in. (25.4) * section miniature 50 cable

3 turns, No. 32 wire, 0.062 in (1.57)* 1D,0.187 in (4.75)* long

in are in and are derived

from the original inch dimensions shown.
®or equivalent
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Fig. 24—Typical 1.7-GHz oscillator circuit.
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2N6268, 2N6269

2N6269 APPLICATION DATA

cuT TAPER IN R
STUBS AS SHOWN.

Xy (12.70)

0.38 L
™ (9.5)

Cy,C4.Cg:
Cy. C3:
RFC:

Ryt 0240

Dielectric material: 1/32 in.

RCA
2N6269

0.3—3.5 pF, Johanson 4700°
Filtercon, Allen-Bradley SMFB-A1®
No. 32, wire, 0.4 in. (10.2)* long

(0.7 mm)

22500

ik

30
X2 (7.62)

:

0.125,
(EXN4}

048 NOTE |

(12.19)

'/

92C5-19877

thick Teflon-fiberglass

double-clad circuit board (e = 2.6). Lines X1 and X are produced by
removing upper copper layer to dimensions shown.

*Note: Di in

are in

and are derived

from the original inch dimensions shown.

®or equivalent

Fig. 25—Typical 2-GHz power amplifier circuit.

Z, =50Q0

92Cs-19876

C4,C5,C5,Cg: 0.8-10 pF, Johanson 5202°
C3.Cy4: Filtercon, Allen-Bradley SMFB-A1®
RFC: No. 32 wire, 3 turns 0.062 in. (1.58)* ID x 0.187 in.
(4.76)* tong
Rqy: 102

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e = 2.6). Lines X{ and Xo are produced by
removing upper copper layer to dimensions shown.

*Note: Dii i in are in milli
from the original inch dimensions shown.

or equivalent

and are derived

Fig. 26—Typical 1-GHz power amplifier circuit.

0,682 rea 115
e ] "}32’ enezes [T (2920
2

0.4
(10.16)

92¢5-19873

1—10 pF JFD Electronics, MVM010®

Cs,Cy: 0.3-3.5 pF, JFD Electronics, MVM003®

C3.C4: 1000 pF feedthrough, Allen-Bradley FASC®
Ry: 0759

Cy.Cy, Cg:

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e =2.6). Lines X1 and X are produced by
removing upper copper layer to dimensions shown.

*Note: Di i in p are in
from the original inch dimensions shown.
®or equivalent

and are derived

Fig. 27—Typical 1.3-GHz power amplifier circuit.
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2N6269 APPLICATION DATA

RCA
Py 4, 27508 ‘€, C,4: 0.3-35pF, Johanson 4700°
& Cy,C3:  Filtercon, Allen-Bradley SMFB-A1®
RFC: No. 32 wire, 0.4 in. (10.2)* long
Ry: 0240

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e = 2.6). Lines X1 and X2 are produced by
removing upper copper layer to dimensions shown.

= 0.35
8.89) S,
. i *Note: D in p: are in and are derived
) from the original inch dimensions shown.
0.50 X 0.19 ®or equivalent
X1l uz2:70) 2 (483)
[l \
0.30 0.10
(reay™ (z.54)_‘:| l;:e [
uzi9)

92€s-19874

Fig. 28—Typical 2. 3-GHz amplifier circuit.

C4.Cg: Filtercon, Allen-Bradley SMFB-A1 ®
Cy:  0.3-3.5 pF, Johanson 4700°

ahstes Cy: 300 pF, ATC—100°

Ca Lq: 1.0in (25.4)* section miniature 50 £ cable, or microstrip
equivalent
RFC: 3 turns, No. 32 wire, 0.062 in (1.57)* ID, 0.187 in. (4.75)*
= long

RFC Xz:  13-mil thick Teflon-Kapton double-clad circuit board
{Grade PE-1243 as supplied by Budd Polychem Division,
y - Newark, Delaware), or equivalent.
(4.82) % . "
s [ l (@19 Line X, is exponentially tapered
= Oscillator is single screw tunable 1.6 GHz to 1.8 GHz
(~]

OA—-L—J *Note: D inp are in and are derived

from the original inch dimensions shown.
92C5- 19675 ®or equivalent

Fig. 29—Typical 1.7-GHz oscillator circuit.
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2N 6268 & 2N6269 APPLICATION DATA

fe—0.125). fe——— 0.25) ———l
2,+20,0 2,130 I——@

NOTE: 1. USE JIG AS SHOWN ABOVE
FOR 2-GHz TESTS

P VIEW 2.REVERSE JIG FOR 2.3-GHz
ToP ViEw TESTS
0.738 jo—
(18.75) je—— 1.475 —»
137465)
TYPEN CONNECTOR TYPE N CONNECTOR
(FEMALE) (FEMALE)
208 LINE CROSSECTION 1730 LINE CROSSECTION
OUTER
0.660 o CONDUCTOR le—_0660
16.76) 1e.76) -

() g 335) m ou§2(3 35)
0.132(335 132(3.

] | + 1 | ]

0.052\ N N 0062 | l‘___

(1.57) 0264 (1.57) 0330

e INNER CONDUCTOR (838

92CS-19820

Dimensions in parentheses are in millimeters and are'derived from the
original inch dimensions shown.

Fig. 30—Typical circuit for 2- or 2.3-GHz stripline test jig for measurement of performance from 2- or 2.3-GHz common-base
amplifier for 2N6268.

RFC:

Al OR Cu
CIRCUIT BLOCK:

2 HOLES
{TO CLEAR SCREWS
USED TO HOLD
DEVICE DOWN AT
MOUNTING FLANGE)

STRIPLINE
Ca TRANSISTOR 92CS-17655R!

92CS- 19333

Cq.Cg:  DC-blocking capacitors Dimensions in parentheses are in millimeters and are derived from the
Cy, 03: F gh or filter i original inch dimensions shown.

(b) Circuit shield (Place over device and screw down to
circuit board).

(a) Typical circuit -

NOTE: The circuit shield (b) can be made as a part of a ridge in the
circuit board (a) instead of the slot shown, and the device can be
mounted upside down in a slot in this ridge for equivalent circuit
isolation. For operation in the 2-2.4 GHz range, it is recommended
that the circuit be completely shielded to prevent losses due to circuit

diation at these f
Fig. 31-Typical circuit construction using 2N6268 or
2N6269.

215



File No. 617

RE RF Transistors

Solid State :
Division 2N6389

UHF/MATV Low-Noise
Silicon N-P-N Transistor

ﬂﬂl‘; For High-Gain Small-Signal Applications in UHF TV
I[ - RF Amplifiers and UHF MATV Amplifiers
] f'\ ) Features:

i

|

®  Low noise figure:

NF = 3 dB (typ.) at 450 MHz, 1.5 mA
=4 dB (typ.) at 890 MHz, 1.5 mA
=6 dB (typ.) at 890 MHz, 10 mA

® High gain (tuned, unneutralized):

JEDEC TO-72 H-12
1299 Gpg = 15 dB (min.) at 890 MHz

RCA 2N6389° is an epitaxial silicon n-p-n planar transistor in-
tended for low-power, small-signal applications where both
low noise and high gain are desirable. It utilizes a hermetically
sealed four-tead JEDEC TO-72 package. All of the elements
of the transistor are insulated from the case, which may be
grounded by means of the fourth lead.

High gain-bandwidth product
Large dynamic range

Low distortion

Low collector-base capacitance

®Formerly RCA No. 40989.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ... .ottt i eiiiiieieeeeann Veso 20
*COLLECTOR-TO-EMITTER VOLTAGE . Vceo 12
¥EMITTER-TO-BASE VOLTAGE ...ttt ittt eiii et iaiee e VEBO 25
*COLLECTOR CURRENT (Continuous) ...........ouviniinnnnn..... PP Ic 40 m
*TRANSISTOR DISSIPATION: Pt
At ambient temperatures up
10 250 L e, 200 mw

rP<<<

At ambient temperatures above
250C ....... b et et e v e e iy Derate linearly
*TEMPERATURE RANGE: at 1.14 mW/°C
Storage and Operating
................................................... —65 to +200° C
At distances 2> 1/16 in. {1.59 mm) from
seating plane for BOS MAaX. . ...vuivrnn it ennernneeananannan 300°C

*In accordance with JEDEC registration data format
Js-9 RDF-1.
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File No. 617

ELECTRICAL CHARACTERISTICS, At Ambient Temperature (T 4) = 250¢C

2N6389

TEST CONDITIONS
VOLTAGE CURRENT
CHARACTERISTIC SYmMBOL Vde mA dc LIMITS UNITS
Ves | Vee 13 g Ic | MIN. | MAX.
STATIC
Collector Cutoff Current 'cBO 15 0 - 20 nA
Emitter Cutoff Current leBO (Veg) 0 - 1 MA
1
T
Collector-to-Base V(BRICBO 0 0.001 20 — \
Breakdown Voltage
Collector-to-Emitter V(BRICEO 0 3 12 - \%
Breakdown Voltage
Emitter-to-Base V(BR)JEBO 0.01 0 25 - \%
Breakdown Voltage
DC Forward Current hre 1 3 25 | 250
Transfer Ratio
Thermal Resistance: Rouc - 880 oc/w
(Junction-to-Case)
DYNAMIC
Device Noise Figure:
f =890 MHz 10 1.5 - 4(typ.)
=890 MHz NF 10 10 - 6(typ.) dB
= 450 MHz 10 1.5 — 3ltyp.)
Small-Signal Common-Base Gpg 10 10 15 — dB
Power Gain (f = 890 MHz)
Small-Signal, Short Circuit
Forward Current Transfer hte 1 3 25 250
Ratio (f = 1 kHz)
Magnitude of Small-Signal
Short Circuit Forward |hfel 10 151 5 15
Current Transfer Ratio
(f = 200 MHz)
Collector-to-Base Time rb'Cc 10 15 1 15 ps
Constant (f = 31.9 MHz2)
Collector-to-Base Capacitance Ceb 10 0 0.4 0.55 pF
(f = | MH2)

* |n accordance with JEDEC registration data format JS-9 RDF-1.
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2N6389 File No. 617
; COLLECTOR-TO-BASE VOLTAGE (Vcg)=10 V
E COLLECTOR CURRENT (I¢)=1.5mA
f 250| | AMBIENT TEMPERATURE (Tp)=25°C
-
< D s
5 200 l
a w
*
2 150 é ,
2 100 -
= g
2
=
% 50 [}
=
ol o]
400 600 0 1000 1200
=100 -50 (] 50 00 0 200
AMBIENT TEMPERATURE (T4)—°C FREQUENCY (f}—MHz
_ 92¢s-21115 szcs-zine
Fig. 1 — Power dissip vs. ambi P Fig. 2 — Typical common-base noise figure vs. frequency.
3
2 = =
S
L
&
e
S
32 2
o
I3
T
z
e
H
§ |
i
z COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=I0V
g AMBIENT TEMPERATURE (T )= 25°C
NOTE: fT CALCULATED FROM MEASURED
VALUES OF S-PARAMETERS
LU DT Y T T LT T T
0 5 10 15 20
COLLECTOR CURRENT (I¢) - mA 9205- 19735
Fig. 3 — Gain-bandwidth product vs. coll current.
= 2N6 =
RG:758 ¢ 389 R_=750
1L
v iy
Vepe-12v 92C5-24997
Lq,Lg: 2 turns, No. 18 wire, 0.125 in. (3.175 mm) ID
C4,C7: 3.3 pF disc ceramic RFC: 8 turns No. 28 wire, 0.062 in. (157 mm) ID
Cp: 2.7 pF disc ceramic Rqy: 2700
Cg3: 1 pF disc ceramic Ry: 2.2kQ
Cy4: 25 pF,'ATC-100 or equivalent Ra: 4.7k
Ry: 478
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Fig. 4—890-MHz common-base test circuit for gain and noise figure.
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2N6389
2g+50 3

Cy:
Ca.C3:
C4.Cs:

Cg:

L2 c2 Z =500

Ly
Lot

L3yt
Lg:

+VeeHo v

Ry:
92¢s-2118

2N6389
1.0-30 pF
1.0-20 pF
0.04 uF
1-10 pF
2 turns No. 18 wire, 3/16 in. (0.188 mm)

1D, 0.10 in. {2.54 mm) long

3 turns No. 18 wire, 3/16 in. (0.188 mm)
ID, 0.15 in. (3.81 mm) long

0.22-uH rf choke

3 turns No. 18 wire, 3/16 in. (0.188 mm)
ID, 0.15 in. (3.81 mm) long

20082, 1/4 W

* V(gg) adjusted for I = 1.5 mA

Fig. 5—Circuit diag of 450-MHz amplifier used for of noise figure.
TRANSISTOR
UNDER TEST CIRCULATOR
NOISE -FIGURE
SIGNAL TRANSISTOR METER
GENERATOR 10dB UNDER TEST

890 MHz 759

75/50 Q
ADAPTER

Fig. 6—Block diagram of test setup for
measurement of gain.

POST
AMPLIFIER

RF=-VTVM
92Cs- 21119
PRECISION MIXER/IF
VARIABLE ATTENUATOR AMPLIFIER
92Cs-21120
Fig. 7—Block diagram of noise-figure
test set.
TERMINAL CONNECTIONS

Lead 1 — Emitter

Lead 2 — Base

Lead 3 — Collector

Lead 4 — Connected to case
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File No. 626

m@m : RF Power Transistors

Solid State
Division

RCA2003 2N6390

2.5- and 3-W, 2-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistors

For Use in Microwave Power Amplifiers,
Fundamental-Frequency Oscillators, and Frequency Multipliers

Features:

® 2.5-W output with 7-dB gain (min.) at 2 GHz, 28 V (RCA2003)
3-W output with 8-dB gain (min.) at 2 GHz, 28 V (2N6390)
Load-VSWR capability of =:1 at 2 GHz

Emitter-ballasting resistors

Stable common-base operation

RCA HF-46

{RCA HF-46 can also be supplied
without flange upon request.)

H-1796R1

RCA2003 and 2N6390® are emitter-ballasted epitaxial silicon m Ceramic-metal hermetic stripline package with low induc-
n-p-n planar transistors that use overlay multiple-emitter-site tance and low parasitic capacitances

construction. They are designed especially for use in micro- ® For stripline, microstripline, and lumped-constant circuits
wave communications, L- and S-band telemetry, microwave
relay links, phased-array radar, distance-measuring equipment,
transponders, and collision avoidance systems.

These transistors are especially suitable for large-signal cw or
pulsed applications in stripline, microstripline, and lumped-
The ceramic-metal stripline package of these devices has low constant circuits.

parasitic capacitances and inductances, which afford stable _——

operation in the common-base configuration. ® Formerly RCA Dev. Nos. TA8748 and TA8747, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

RCA2003 2N6390
*COLLECTOR-TO-BASE VOLTAGE . . . . . . . . . VcBO 50 50 Vv

#COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance

(RBE)=1082 . . . . . . . . . . . . .. .. VCER 50 50 \Y
+EMITTER-TO-BASE VOLTAGE. . . . . . . . . . . VEBO 35 35 v
#CONTINUOUS COLLECTOR CURRENT. . . . . . . . Ic 1 1 A
+*TRANSISTOR DISSIPATION: PT

At case temperatureupto 75°C . . . . . . . . . . 8.34 8.34 w

At case temperature above 75°C . . . . Derate linearly at 0.067 0.067 W/°C
*TEMPERATURE RANGE: )

Storage and operating (Junction) . . . . . . . . . . —65 to +200 oc

#*LEAD TEMPERATURE (During soldering):
At distances > 0.02 in. (0.5 mm) from seating plane
for10smax. . . . . . . . . . . ... 230 oc

* 2N6390 in accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 259C, unless otherwise specified:

RCA2003, 2N6390

:STATIC TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL Voltage Current UNITS
V de mA dc | RCA2003 2N6390
Vce| Vee | I | Ic | MIN. | MAX. | MIN. | MAX.
Collector Cutoff Current:
With emitter open IcBo 28 0 - 05 - - mA
*' With emitter connected to base | 45 - - — 2
#_AtTc=55°C CES 40 _ — _ 2
Collector-to-Base Breakdown v 0 1 50 - - - v
Voltage (BR)CBO o] 2| - - 50 -
*|Collector-to-Emitter
Breakdown Voltage:
With external base-to- V(BR)CER 5 50 - 50 - v
emitter resistance
(RBg) = 1082
*|Emitter-to-Base Breakdown
Voltage V(BR)EBO 1 0 35 - 35 - A%
*#| Forward Current
Transfer Ratio hFE 10 50 | 20 120 20 120
Thermal Resistance:
- — o
(Junction-to-Case) RoJc 15 15 c/w
DYNAMIC TEST CONDITIONS LIMITS
CHARACTERISTIC | symBoL | VOLTAGE | FREQUENCY | POWER | ../ .003 2N6390 | UNITS
V dc GHz w
Vce f Pig |Pog | MIN.| MaX. | min.|mAax.
28 2 0.5 25 - — -
Output Power PoB 28 2 0475 B B 3 B w
*| Large-Signal
Common-Base Gpg 28 2 25 7 - - - dB
) 28 2 3 - - 8 _
Power Gain
28 2 25 30 — - —
Ed 1ci 0
Collector Efficiency nc 28 5 3 N B 30 _ %
*[Collector-to-Base c 1 M 5 5 .
Output Capacitance obo Vce =28 z - - p
* 2N6390 in accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
(Vee)= 28 ——
CASE TEMPERATURE (Tg1+ 25°C 7[couecTon surmr veuTace (veal-2ov =
6 6| FREQUENCY () = 2 GHz s
- A 3
| s T 5 HH n¢ a0 Ol
2 B T £
s INPUT ° LRS! >
z 4 Powzila Prg)«0.75 T g a Pos C 30 3
ES T 0.5 z BEta o
o | T t 2 oy
. FHREE 0105 . u
D 2 @
£ . £, g
3 3 "j'
| | 8
1 12 14 16 18 22 24 26 28 o 0.25 0.5 0.75 1
FREQUENCY (f)—GHz _ 92C8-21550 INPUT POWER (P1g)—W sacs-21550

Fig.1 — Typical output power vs. frequency

for both types.

Fig.2 — Typical output power and collector efficienqy
vs. input power at 2 GHz for both types.
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RCA2003, 2N6390

7/ INPUT POWER (P1g)=0.5 W
CASE TEMPERATURE (Tc)=25°C
6| FREQUENCY (f)= 2 GHz
®
= 1
1 5
® £
S 3
-~ z
[ u
PoB au! 3
£ et £
a T T 50
5 » ! { |r| T g
2 =
= 24 _.g N nc. 40 5
3 P T t g
T 1 et j
1 = <3
I a 30 ©
1T
T 17
1T
T
14 16 8 20 22 24 26 28 30
COLLECTOR SUPPLY VOLTAGE (Vgel—V
92¢5-21552
Fig.3 — Typical output power and collector efficiency
vs. supply voltage for both types.
RCA2003
509 2N 6390 50 0

222

C1,Ca:
C2,C3:
L1

L2:

RFC:

R1:

Vec*+28V

92C5-21553

0.35-3.5 pF, Johanson 4702 or equivalent

470 pF feedthrough, Allen-Bradley FB28 or equivalent
Microstripline, 0.031 in. (0.79 mm) Teflon—Fiberglas,
0.18 in. (0.45 mm) wide, 0.350 in. (0.889 mm) long,
€=26

Microstripline, 0.031 in. (0.79 mm) Teflon-Fiberglas,
0.18 in. {0.45 mm) wide, 0.66 in. (16.76 mm) long,
€=26

3 turns No. 32 wire, 0.0625 in. (1,58 mm) ID, 0.25 in.
{6.35 mm) fong

0128

Fig.5 — 2-GHz test circuit for both types.

TERMINAL CONNECTIONS
Terminal 1 — Emitter

Terminals 2 & 4 — Base
Terminal 3 — Collector

92¢S- 21555

Fig.4 — Input and output impedances for both types.

File No. 626

v
POWER ¢
SQURCE
VARIABLE | | REFLECT- TEST CALORI-
ATTEN. OMETER CIRCUIT METER
TRIPLE STUB TUNER
MICROLAB S3-15N OR
EQUIVALENT 92C5-21554

Fig.6 — Block diagram of test set-up for measurement of
performance from 1- or 2-GHz common-base
amplifier.

WARNING: The ceramic body of these devices contains
beryllium oxide. Do not crush, grind, or abrade these
portions because the dust resulting from such action may
be hazardous if inhaled. Disposal should be by burial.
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m@m RF Power Transistors

Solid State
Division RCA2005 2N6391

5-W, 2-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistors

For Use in Microwave Power Amplifiers,
Fundamental-Frequency Oscillators, and Frequency Multipliers

Features:

5-W output with 7-dB gain (min.) at 2 GHz, 28 V for both types
Load-VSWR capability of =:1 at 2 GHz

Emitter-ballasting resistors

RCA HF-46

(RCA HF-46 can also be supplied
without flange upon request.)

H-1796R1

Stable common-base operation

RCA2005 and 2N6391® are emitter-ballasted epitaxial silicon @ Ceramic-metal hermetic stripline package with low induc-
n-p-n planar transistors that use overlay multiple-emitter-site tance and low parasitic capacitances

construction. They are designed especially for use in micro- 8 For stripline, microstripline, and lumped-constant circuits
wave communications, L- and S-band telemetry, microwave
relay links, phased-array radar, distance-measuring equipment,
transponders, and collision avoidance systems.

These transistors are especially suitable for large-signal cw or
pulsed applications in stripline, microstripline, and lumped-
The ceramic-metal stripline package of these devices has low constant circuits.

parasitic capacitances and inductances, which afford stable

operation in the common-base configuration. ® Formerly RCA Dev. Nos. TAB750 and TA8749, respectively.

MAXIMUM RATING. bsolute-Maxil :
A S, Absolute-Maximum Values. RCA2005 2NG391

#COLLECTOR-TO-BASE VOLTAGE . . . . . . . . . VCBO 50 50 Vv
#*COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance

(RBE)=1082 . . . . . . . . . . . .. VCER 50 50 v
*EMITTER-TO-BASE VOLTAGE. . . . . . . . . . . VEBO 3.5 3.5 \Y
#CONTINUOUS COLLECTOR CURRENT. . . . . . . . Ic 25 25 A
*TRANSISTOR DISSIPATION: PT

At case temperatureup to 75°C . . . . . . . . . . 16.7 16.7 w

At case temperature above 75°C . . . . Derate linearly at 0.133 0.133  w/°C
*TEMPERATURE RANGE:

Storage and operating (Junction) . . . . . . . . . . ~65 to +200 oc

*#*LEAD TEMPERATURE (During soldering):
At distances > 0.02 in. (0.5 mm) from seating plane
fortOsmax. . . . . . . . . . . . . . .. 230 oc

* 2NB391 in accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.

974 223



RCA2005, 2N6391 File No. 627
ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 259C, unless otherwise specified:
STATIC
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL Voltage Current UNITS
V de mA de RCA2005 2N6391
Vce| Ve | e | Ic | MIN. | MAX. | MIN. | MAX.
Collector Cutoff Current:
With emitter open Iceo 28 0 - 05 - - mA
*1 With emitter connected to base | 45 — — — 3
*| AtTc=550C CES 40 — — - 3
Collector-to-Base Breakdown v 0 1 50 - - - v
Voltage (BR)CBO 0 5 - - 50 —
*|Collector-to-Emitter
Breakdown Voltage:
With external base-to- V(BR)CER 5 50 - 50 - \
emitter resistance
(RBE) =100
*Emitter-to-Base Breakdown
Voltage V(BR)EBO 1 0 35 - 3.5 — \
*|Forward Current
Transfer Ratio hFE 10 2001 20 120 20 120
Thermal Resistance:
— — o
{Junction-to-Case) Royc 75 75 Cw
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC | svympoL | VOLTAGE | FREQUENCY | POWER RCA2005 2NG391 | UNITS
V_dc GHz w
vce f Pig |Pog | MIN.| MAX. | MIN.|MAX.
QOutput Power PoB 28 2 1 5 - 5 - W
*| Large-Signal
Common-Base Gpg 28 2 5 7 - 7 - dB
Power Gain
#|Collector Efficiency nc 28 2 5 30 - 30 - %
*ICollector-to-Base c MH .
Output Capacitance obo Vee=128 ! z - 9 - 9 P

* 2N6391 in accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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File No. 627

o2
04

NG

FHGLE

LE

REFLECTION COEFFICIENT iy oo
o TRANSMISSION COEFFiciEny' 7

8 1]

|

(&), o= conbucTance component(-&-)]

RESISTANCE COMPONENT

BHHHT

2 GHz

Ees
Rees

NORMALIZED TO 50 §)

92CS-21565

impedances for both types.

Fig. 1 — Input and output
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14 COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V 7] COLLECTOR SUPPLY VOLTAGE (vcc)=28V !
CASE TEMPERATURE (Tc)=25°C CASE TEMPERATURE (T¢)=25°C
FREQ CY (1)22GH .
12 N s
E] A |
£ -
[ | s 4
- —_ L
@ © -
< g 5 £ 5
+t t - 4 50 2
I T « w
= HH g g
o H e
< 6 g 3 nc 40 &
- -
o«
H g g
5 4 5 2 30 O
o (=] I:‘b
3
2 ! 20 ©
! 12 14 X K 22 24 26 28 o 0.5 [ L5
FREQUENCY (f)—GHz INPUT POWER (PIB'—W
92€s-21568 92Cs-21567
Fig. 2 — Typical output powers vs. frequency for both types. Fig. 3 — Typical output power and collector efficiency vs. input
power at 2 GHz for both types.
05 (O«IB
(2. 4.57)
RCA2005 g
04 R I. " z&?e)
500 to.16) 2N6391 50
TPUT
= A IOU
A
¥ i’cs
\
NoTE 1
7] INPUT POWER (Pyg)s 1w l.o125
CASE TEMPERATURE (T¢)=25°C (3.17)
6| FREQUENCY (f)= 2 GHz
°c®, 'f
= -
1 5
3 N +Vece28V =
< 4 Orvee *
& E 92Cs-21569
E3 «
e 50 &
- « C1,C2,Ch,C6: 0.3-3.5 pF, Johanson 4700 or equivalent
;E_ 2 4o 2 C3, C4: Filtercon, Allen-Bradley SMFB-A1 or equivalent
3 C e § RFC: 3turns No. 30 wire 0.0625 in. (1.58 mm/ dia.,
B=— o an 3 0.25 in. (6.35 mm) long
! H 30 © R1: 0.24 £, 1 W, wirewound
e T 1 : Dielectric Material: 0.031 in. (0.79 mm) thick Teflon-Fiberglas
IT T double-clad circuit board (€ = 2.6)

3 18 18 20 22 24 26 28 30

Note 1: Shunt stub: be trimmed
COLLECTOR SUPPLY VOLTAGE (Veg)—V ote 1: Shunt stubs can be trimme

To shorten, cut overall length

920521566 To lengthen, cut taper in stubs
Fig. 4 — Typical output power and collector efficiency vs. supply
voltage for both types. Fig.5 — 2-GHz test circuit for both types.
TERMINAL CONNECTIONS
Vee
POWER i i
SOURCE Terminal 1 — Emitter
Terminals 2 & 4 — Base
Terminal 3 — Collector
pAD |-o| VARIABLE | | REFLECT- TEST CALORI-
ATTEN. OMETER CIRCUIT METER

TRIPLE STUB TUNER
MICROLAB S3-15N OR WARNING: The ceramic bodies of these devices contain

EQUIVALENT -

92cs-21554 beryllium oxide. Do not crush, grind, or abrade these por-

Fig.6 — Block diagram of test set-up for measurement of per- tions because the dust resulting from such action may be
formance from 1- or 2-GHz common-base amplifier. hazardous if inhaled. Disposal should be by burial.
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NG/

Solid State

Division

RF Power Transistors

RCA2010 2N6392 2N6393

Features:
RCA HF-46 -

(RCA HF-46 can also be

H-1796R1

RCA2010, 2N6392, and 2N6393° are emitter-ballasted epi-
taxial silicon n-p-n planar transistors that use overlay multiple-
emitter-site construction. They are designed especially for use
in microwave communications, L- and S-band telemetry,
microwave relay links, phased-array radar, distance-measuring
equipment, transponders, and collision avoidance systems.

The ceramic-metal stripline package of these devices has low
parasitic capacitances and inductances, which afford stable
operation in the common-base configuration.

MAXIMUM RATINGS, Absolute-Maximum Values:

10-W, 2-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistors

For Use in Microwave Power Amplifiers,
Fundamental-Frequency Oscillators, and Frequency Multipliers

10-W output with 7-dB gain (min.) at 2 GHz, 28 V (2N6393)
m 10-W output with 5-dB gain (min.) at 2 GHz, 28 V (RCA2010, 2N6392)

supplied without flange B Load-VSWR capability of 10:1 at 2 GHz
upon request.) . . .

®  Emitter-ballasting resistors

[]

Stable common-base operation

® Ceramic-metal hermetic stripline package with low induc-
tance and low parasitic capacitances
a8 For stripline, microstripline, and lumped-constant circuits

These transistors are especially suitable for large-signal cw or
pulsed applications in stripline, microstripline, and lumped-
constant circuits.

.Formerly RCA Dev. Nos. TA8752, TA8751, and TA8746,
respectively.

RCA2010 2N6392 2N6393

*COLLECTOR-TO-BASE VOLTAGE ................... VcBO 50 50 45 Y
*COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance

(RBE) =108 oo e s VCER 50 50 45 Y
EMITTER-TO-BASEVOLTAGE ... .......c0vvnin.n. VEBO 35 35 35 Vv
*CONTINUOUS COLLECTOR CURRENT .............. Ic 35 35 35 A
*TRANSISTOR DISSIPATION: PT

At case temperatureupto 750C . ... ... ..., 21 21 21 w

At case temperature above 750C.......... Derate linearly at 0.167 0.167 0.167 Ww/oC
*TEMPERATURE RANGE:

Storage and operating (Junction) .................... —65 to +200 ocC
*LEAD TEMPERATURE (During soldering):

At distances >0.02 in. (0.5 mm) from seating plane for 10 s max. 230 oC
*2N6392, 2N6393 in accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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RCA2010, 2N6392, 2N6393

ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°€, unless otherwise . specified:

STATIC

File No. 628

CHARACTERISTIC

TEST CONDITIONS

LIMITS

SYMBOL

Voltage
-V de

Current
mA dc

RCA2010

2N6392

2N6393

Vce

VcB

IE

Ic N

MAX.

MIN.

MAX.

MIN. | MAX.

UNITS

Collector Cutoff Current:
With emitter open

icBo

28

0.5

| With emitter connected
to base

*|  AtTg=550C

Ices

45
40

I
w

w |

40
35

|
I w

w

mA

Collector-to-Base Breakdown
Voltage

V(BR)CBO

50

1

45

*|Collector-to-Emitter

Breakdown Voltage:
With external base-to-
emitter resistance
(RBe)=10Q

V(BR)CER

45

*| Emitter-to-Base Breakdown
Voltage

V(BR)EBO

*|Forward Current
Transfer Ratio

hFE

500920

120

20

120

20

120

Thermal Resistance:

(Junction-to-Case)

RoJc

oc/wW

Apyise test: pulse duration = 80 Us

DYNAMIC

TEST CONDITIONS

LIMITS

CHARACTERISTIC | symeoL | VOLTAGE

V dc

FREQUENCY
GHz

POWER
w

RCA2010

2N6392

2N6393

Vce

Pig{PoB

.| MAX.

MIN.| MAX.

MIN.| MAX.

UNITS

Output Power PoB

28
28

NN |-

2
3

10

10 -

Large-Signal

Power Gain

Common-Base Gpg 28

10

dB

*|Collector Efficiency nc

28

2

10

33

33

*|Collector-to-Base
QOutput Capacitance

Cobo | VeB=28

1 MHz

10

n

pF

*2N6392, 2N6393 in accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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File No. 628 RCA2010, 2N6392, 2N6393

COLLECTOR SUPPLY VOLTAGE (Vcc):28 V 14! COLLECTOR SUPPLY VOLTAGE (Vcc) 28V
CASE TEMPERATURE (Tc)=25°C CASE TEMPERATURE (T¢ )225°C
24 12| FREQUENCY (1) = 2 GHz
A by
Ed Ed I |DL T _I_
20 ] Ol
.I- ,I. 10 1 08, # &
@ r ] £
o o o >
a = o %}
o = 50 Z
& P & i
g o nT 2 g
a 12 B OWeg A soe KIS &
-
2 et 1803 2 g
5 8 TR 5 30§
7 2 L]
3 i 5
o
4 2 20 ©
17
1T
iIns
I 12 1.4 1.6 [B:] 2 22 24 26 2.8 o] 1 2 3
FREQUENCY (f)—GH —
EQU ) —GHz R INPUT POWER (P1g)—W 52€5-21558
Fig.1 — Typical output power vs. frequency for RCA2010 and Fig.2 — Typical output power and collector efficiency vs. input
2N6392. power at 2 GHz for RCA2010 and 2N6392.
14 COLLECTOR SUPPLY VOLTAGE (Vcc)=28 V f
INPUT POWER (Ryg)=3 W A 250 ¢ -
CASE TEMPERATURE (T¢)=25°C CASE TEMPERATURE (Tc) -
12| FREQUENCY (1) = 2 GHz . 24 : ——
' i
= o - = t
1 5 | 20
@ g o
< . 5 ©
< 8 H = . 1
[ - @ b
¢ e g
@
2 s 50 & g 12
I =
2 s 2
E a4 ac 40 G 5 8
2 w o
° = )
» 3
2 30 © aH :
H- I
Ty 1
1T T 1
14 16 1] 20 22 24 26 28 30 1 12 1.4 1.6 1.8
COLLECTOR SUPPLY VOLTAGE (Vec)—V FREQUENCY (f)—GHz
92€5-21559 92¢5-21560
Fig.3 — Typical output power and collector efficiency vs. supply Fig.4 — Typical output power vs. frequency for 2N6393.
voltage for RCA2010 and 2N6392.
- 7T T
19| COLLECTOR SUPPLY VOLTAGE (Vcc)»28V 13} INPUT POWER (Pyg)s2 W HH
CASE TEMPERATURE (T¢ )=25°C CASE TEMPERATURE (Tc)=25°C
12| FREQUENCY (1) = 2 GHz 12| FREQUENCY (f)= 2 GHz
H i ' i
z I 1 = an: !
| 10 202 Ol | 10 P, 2|
‘@ - £ i) bt
& bef & Inu o]
L g 2 0 2 L i g
« w & u
w d o z o
H 4 i 5 I Iy
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[T it 13
[ 2
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; 4q 30 g g 4 ¢ 40 g
=l ) =t =l
3 »; 7 ]
o o
2 20 © 2 : 30 ©
T I
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1T T I 20
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INPUT POWER (P1p)—W COLLECTOR SUPPLY VOLTAGE (vcc)—V
92€s-21561 92Cs-21562
Fig.5 — Typical output power and collector efficiency vs. input Fig.6 — Typical output power and collector efficiency vs. supply
power at 2 GHz for 2N6393. voltage for 2N6393.
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RCA2010, 2N6392, 2N6393

"‘ o
%

e

7 14
& mn

LTS
s
R
ot ‘ sﬂ%ﬁgﬂs
Bt -\““““ X
7 anties

@%g‘-a 3
R

92CS-21563

Fig.7 — Input and output impedances for all types.

X 0.18
RCA2010 (.oz?,," (4.57]
) 0.4 2Ng3s2 2P %)
508 o, 110.16) 2N6393 500
INPUT J p OUTPUT vee
u L2 e POWER
) T {/cs SOURCE
. ,.0.375 )
(952) NOTE |
RFC
] RFC o.l125 CALORI-
=1 FEan  METER
c3
ca
TRIPLE STUB TUNER
Rl MICROLAB - S3-15N OR
EQUIVALENT 92€5-21554
. L L +Vece28V L= N
92¢S-21564 Fig. 9— Block diagram of test set-up for measurement of perfbrmancc

. from 1- or 2-GHz common-base amplifier.
C1,C2,C5,C6: 0.3-3.5 pF, Johansen 4700, or equivalent
C3, C4: Filtercon, Allen-Bradley SMFB-A1, or equivalent
RFC: 3turns No. 30 wire 0.0625 in, (1.58 mm) dia.,
0.25 in. (6.35 mm) long TERMINAL CONNECTIONS
R1: 0.24 , 1 W, wirewound ) . .
Diefectric Material: 0.031 in. (0.79 mm) thick Teflon-Fiberglas Terminal 1 — Emitter
double-clad circuit board (€ = 2.6) ) Terminals 2 & 4 — Base
Note 1: Shunt stubs can be trimmed Terminal 3 — Collector
To shorten, cut overall length
To lengthen, cut taper in stubs

Fig. 8 — 2-GHz test circuit for all types.
WARNING: The ceramic bodies of these devices contain

beryllium oxide. Do not crush, grind, or abrade these por-
tions because the dust resulting from such action may be
hazardous if inhaled. Disposal should be by burial.
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File No. 301

RGN

Solid State
Division

RF Power Transistors

40080 40082 40581
40081 40446 40582

40082
40581

JEDEC TO-39 i

40582

40446 _
TO-39 with flange

Ha7s

40080
40081

JEDEC TO-5

Hazso

Silicon N-P-N
Planar Transistors

For Class C Operation in
27-MHz “CB"’ Circuits

® OSCILLATOR:
= DRIVER:
= QUTPUT:

RCA-40080, 40081, 40082, 40446, 40581, and 40582 are
triple-diffused, silicon planar n-p-n transistors, specifically de-
signed for application in a 5-watt-output, 27-MHz citizens-
band transmitter. Type 40581 is a higher-power version of the

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR-TO-EMITTER VOLTAGE:

With VBg = -0.5 volts

With base open

EMITTER-TO-BASE VOLTAGE
PEAK COLLECTOR CURRENT

TRANSISTOR DISSIPATION:

At case temperatures up to 256°C
At free-air temperatures up to 25°C
At case temperatures above 25°C

TEMPERATURE RANGE:
Storage & Operating (Junction)
LEAD TEMPERATURE (During soldering):

At distances > 1/32 in. (0.8 mm) from insulating wafer for 10s max ...

40080 (TO-5)

40081 (TO-5)

40082, 40581 (TO-39)

40446, 40582 (TO-39 + Flange)

40082 and is intended to provide an output power of 3.5 W
in this application. Type 40582 is a higher-power version of
the 40446. These types have factory-attached diamond-
shaped mounting flanges.

40080 40081 40082 40446

40581 40582
VCEV - 60 60 60 Vv
Vceo 30 - - -V
VEBO - 2.0 25 25 V
0.256 0.25 1.5 15 A

PT

- 20 5.0 10 w
........................... 05 - - - w

«4—— See Fig. 2———»
«4—— —65 to 200 —» °c

— 230 ———» °c

8-72
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40080-40082, 40046, 40581, 40582 i File No. 301

ELECTRICAL CHARACTERISTICS, Cac: Temperature (Tp) = 25°C

TEST CONDITIONS LIMITS
oc bc
COLLECTOR EMITTER [+ 40581
CHARACTERISTIC | SYMBOL VOLTAGE OR BASE CURRENT 40080 40081 40582 UNITS
v VOLTAGE mA 40082
v 40446
Veg | Vee | Vee|  Vee Ic e | 1g | MIN.JMAX.| MIN]mMAX.| MIN.| MAX.
10 0 30 -
Vceo - - v
Collector-to-Emitter = -
Voltage: - -
VCEV -0.5 100pA 60 - v
-0.5 500uA 60 -
Emitter-to-Base - -
A Vego o | so0sA 20| - v
Voltage: o | sooua 25| -
15 o - 10
Collector-Cutoff .
[} 15 ) - 10 A
cBO K
Current 15 ) - 10
Collector-to Base 30 6
Capacitance: cob 30 6 pF
{Measured at 30 20
1 MHz)
RF Power Output: .
Oscillator POUT 12 32 100 - - - - mw
(f = 27 MHz)
Driver
f =27 MHz, | PoyTt 12 85 - — 400 - - mw
Py =75 mW)
3.0 (min.)
Output Amplifier 12 415 (40082,
(=27 MHz, | Pour 404461 w
Py = 350 mW) 35 (min.)
12 415 [40581,
40582)
17.5 (max.)
Junction-to-Case 3502 875 ::g;;?
Thermal Rauc - °C/W
Resistance: (max.) {max.} 35 (max.)
(40082,
40581]
a i Ambient Thermal F Rosa
TYPICAL C.B. TRANSMITTER PERFORMANCE (Vcc =13.8V)
NO MODULATION 100% MODULATION
STAGE RCA TYPE Ic RF Pour g RF PouTt
mA w mA w
Oscillator 40080 15 - 15 -
Driver 40081 55 - 50 -
40082, 40581 a
g 5 3 4, .
Output 40446, or 40582 330 3.5 30 8 (typ.)

aAdjusted for maximum legal power output.
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File No. 301 - 40080-40082, 40446, 40581, 40582

40081 N precpresrs G b i
It 1 Hy&.— RF OUT
R =500
Lz L
=
[
n
RFC
XTAL R ’ 7{:0
T 4 ==C, RFC, Ry G ; )
Ry
4 ST
3 O Vee —O Ve (HODULATED)
9255-3699RI
Cq: 47pF Lq: Primary 14 turns, Secondary 3 turns No. 22 wire % in. (6.35 mm) Ry: 5100
Coy: 100 pF CTC coil form with ““green dot”* core 0.75—1.2 uH, Q= 100 Ry: 5,100 9
‘331 30 pF Lp: Primar\( 14 turns., Se'c‘:ondarv 2-34 turns N;. 222wilr-'e Yain. (6(;35 mm) 33: 51 Q
C4: 51pF CTC coil form with “green dot’’ core 0.75—1.2 uH, Q = 10 R4: 1200
. P . .
Cg: 75pF Lz: 11 turns No. 22 wire % in. (6.35 mm) CTC coil form with Rg: 470

“’green dot” core 0.5—-0.9 uH, Q = 120

Cg. Cyo: 0.01 uF Vg 111015V

Lg: 7 turns No. 22 wire % in. (6.35 mm) CTC coil form with
B 4 .
27‘ 0.001 uF “green dot” core 0.21—0.34 uH, Q = 140 XTAL: 27 MHz
: 0.002 uF
8 RFCy,
Co: 24 pF

RFCy:  15uH,Miller No. 4624 or equiv.
Cqq: 90-400 pF, ARCO

No. 429 or equiv.
Cqq: 220 pF
Fig. 1—-Typical 27-MHz amplifier chain .

= 2SR Witk pevice
1
<
'5' ’ ? DFE3A
= % MICA INSULATOR
g \ T,
a B,
: 6 e HEAT SINK
o
5 D,
E
2, %ng { o o:o e Y
£ -
= : .", ger?v?o‘u IaNSIlLATING BUSHINGS
3 ; 1.0, * 0,130 (3.30)
S i SHOULDER DIA. = 0.218 {5.54)
3 t SHOULDER THICKNESS *
= 2 0.050(1.27) MAX.
2 METAL WASHERS
g 2 LOCK WASHERS @ NOT SUPPLIED WITH DEVICE
100 -50 E ST
2 nex. nuts (€D l
CASE TEMPERATURE (Tc)—'C 92¢s-17452
oty
Fig. 2—Dissipation derating curve, Fig. 3—Suggested mounting hardware for JEDEC TO-5 with mounting
flange .
TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Case, Lead 3 - Collector
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File No. 68

NG

Solid State
Division

RF Power Transistors
40280

40281
40282

Features

X

RCA-40280, 40281, and 40282 are epitaxial silicon n-p-n
planar transistors of the “‘overlay’ emitter electrode con-
struction. They are intended especially for high-power
output, vhf class-C-amplifier service in low-voltage-supply
applications.

In the overlay structure, a number of individual emitter
sites are connected in parallel and used in conjuction with

MAXIMUM RATINGS, Absolute-Maximum Values:

40280 - 40281 40282
COLLECTOR-TO-BASE
VOLTAGE............ Vcgo 36 36 36 v
COLLECTOR-TO-EMITTER
VOLTAGE:
With baseopen ........ Vceo 18 18 18 v
With Vgg ==1.6V...... Vcey 36 36 36 \
EMITTER-TO-BASE
VOLTAGE. .......... Vego 4 4 4 v
COLLECTOR CURRENT.. I¢ 0.5 1 2 A
TRANSISTOR DISSIPATION Pt
At case temperatures
upto25°C .......... 7.0 11.6 23.2 w
At case temperatures
above 25°C. ........ Derate linearly to O watts at 2000C
TEMPERATURE RANGE:
Storage & Operating (Junction) .......... —65 to 200 oc
LEAD TEMPERATURE (During soldering):
Atdistances >1/32 in. (0.8 mm) from insulating
wafer (TO-60) package or from seating
plane (TO-39 package) for 10s max. ..... 230 oc

1,4,&12-W, 175-MHz
Overlay Transistors

Silicon N-P-N Devices for High-Power
VHF Amplifier Service

= Suitable for low-voltage supplies (13.5 V)

40281, 40282 40280 ® High output power at 175 MHz, unneutralized
JEDEC TO-60 JEDEC TO-39 class C amplifier
s —— ® High efficiency at 175 MHz

®  Low input impedance

a single base and collector region. When compared with other
structures, this arrangement provides a substantial increase in
emitter periphery for higher current or power, and a
corresponding decrease in emitter and collector areas for
lower input and output capacitances. The overlay structure
thus offers greater power output, gain, efficiency, and
frequency capability.

COMMON-EMITTER CIRCUIT, BASE INPUT. . —
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=13.5V

CASE TEMPERATURE (Tc)=25°C
FREQUENCY = 175 MHz

RF POWER OUTPUT (Pour) — W

o I 2 3 4 5 6
RF POWER INPUT (Pjy) — W
92LS -1528RI

Fig.1—Typical rf power output vs. rf power input at 175
MHz.

234
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File No. 68

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 250C

40280, 40281, 40282

Ly: 3turns No.16 wire,
3/16in. (4.76 mm) 1D,
5/16in. (7.93 mm) long

L2: Ferrite Choke,
2Z =450 ohms

1/4in. (6.35 mm) long
Q: 40281, 40282

Fig.2—RF amplifier circuit for power-output testat 175 MHz

for types 40281 and 40282.

3/16in. (4.76 mm) ID,

1/4 in. (6.35 mm) long
Lo: Ferrite choke,

Z = 450 ohms

TEST CONDITIONS LIMITS
DC DC DC
CHARACTERISTICS SYMBOL Collector | Base Current Type Type Type UNITS
Volts  [Volts | (Milliamperes) 40280 | 40281 40282
Vcs |Vce |VBE | IE s Ic |Min.|MaxMin. |Max. |Min. |Max
Collector Cutoff Current ICEO 15 0 - |100) - | 100| — |250 HA
Collector-to-Base Breakdown Voltage V(BR) o 02536 — |36 — - -
(BRlcao 0 os0| - | -]- | -13|-] VY
Emitter-to-Base Breakdown Voltage V(BR)EBO g;g g ‘1 - f I R v
Collector-to-Emitter Breakdown
Voltage V(BR)CEV 15 2002|136 | — |36 | — |36 - \
Collector-to-Emitter Sustaining
Voltage VcEeo(sus) 0 | 2002 18| — |18 | — [18 | — \
Real Part of Common-Emitter 135 100 { 10 {typ.)| — - - -
High-Frequency hjelreal) 135 400 | — | — |7 (typ) — - Q
Input Impedance (f = 175 MHz) 135 800 | — | - |- — |5 (typ.)
RF Power Output:
As class C amplifier unneutralized | POUT 135 b —lac| — | 12d] - w
(f =175 MHz) See Figs. 2& 3
135 100 {550 (typ.)| — - - -
Gain-Bandwidth Product fT 135 . 400 | — | — [ 400(typ.) | — - | MHz
135 800 | — |- |- | - [350(typ)
Caoll -to-Base C:
(f=1MHz) Cob 135 0 - 15— 122 |- 45 | pF
Coll -to-Case C: Cs - |=-1- 5 | - 5 pF
Thermal Resistance, Junction-to-Case | Rgyc - l25|- |15 |- |75 {ocw
apylsed through an inductor (25 mH); duty factor = 60%. CFor Py = 1.0W; minimum efficiency = 70%.
bFor P|N = 0.125 w; minimum efficiency = 60%. dFor Py = 4.0W; minimum efficiency = 80%.
cy
Piy P PN P, .
(2G50 OHMS) 43z, «50 oHs) (Zg*350 OHMS) tzl_-so°3gus)
& Je
7 [ Ca
2 2
+Vee 92L5-2147 +Vee 92L5-2148
C1.C2, L3: 1 turn No.16 wire Cy.C2. L3: 2 turns No.16 wire,
C3, & C4: 7-100 pF 1/4in. (6.35 mm) 1D, C3, & C4: 3-30 pF 1/4in. (6.35 mm) 1D,
Cs: 8-60 pF 3/8 in. (9.52 mm) long Cg: 1,000 pF 1/4in. (6.35 mm) long
Cg: 1,000 pF L4: 2 turns No.16 wire, Cg: 0.01 uF L4: 4 turns No.16 wire,
C7: 0.01 uF 1/4in. (6.35 mm) ID, Lq: 2 turns No.16 wire, 3/8 in. (3.52 mm) 1D,

3/8in. (9.52 mm) long

Q: 410280

Fig.3—RF amplifier circuit for power-output test at 175

MHz for type 40280.
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40280, 40281, 40282

File No. 68
3 Q; 3 P
Cs L7 23 Lio 3 oW
1 1
Le Lg!
Calf— coz gLe Crp[—— Cm?!
4 i
) ! +
Vee Vee
92LM-2149
Capacitors I:w s
Cq: 3-35 pF
C2.Cg. C10. C24: 8-60 pF
C3,C7,Cq11: 0.01 uF
C4. Cg, Cq2: 1500 pF . . =
Co.C10. C13, C1a. Co3: 7-100 pF Transistors
Cq5: 1.5-20 pF Qq: 40280 Gi6:
€17.C18.C19: 0.2 pF Qy: 40281
C20.C21.C22: 1500 pF Q3-Qg: 40282 =
Wire [[»] Length
Inductors Turns  Size (in.) (mm) (in.) (mm)
Ly 2 16 3116 4.76 1/4 6.35
Ly, Lg, Lg: ferrite choke, Z = 450 22
L3.Lg, L11: 1 uH choke
L4, L7 3 16 3/16 476 1/4 6.35
Lg 1-1/2 16 1/4 6.35 3/8 9.52
L10 2 16 1/4 6.35 5/16 793
L12. L3, L14 ladjustable core) 3172 16 1/4 6.35 38 952 Vee
Lis. L6 L17 . 2 18 1/8 3.17 1/8 3.17 o225
L1g. L1g. L2g o 2 18 14 635 1/4 6.35

Note: Driver and fina! supply \}oltages, Vec =135 V.

Fig.4—Typical 175-MHz amplifier.

TERMINAL CONNECTIONS
FOR ALL TYPES

Pin or Lead No. 1 — Emitter (40280)
Emitter, Case (40281, 40282)
Pin or Lead No. 2 — Base
Pin or Lead No. 3 — Collector (40281, 40282)
Collector, Case (40280)
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File No. 70

IRGA

RF Power Transistors

. 40290
Solid State 40291
Division 40292

RCA-40290, 40291, and 40292 are For Low Supply Voltage,

epitaxial planar transistors of the
silicon n-p-n type. They employ an
"overlay" emitter electrode design and
are intended for low-voltage, high-power
output, amplitude modulated, VHF Class-C
amplifier service.

The voltage ratings for these transis-
tors include RF voltage breakdown charac-
teristics necessary to assure safe transis-
tor operation with high RF voltages on
the collector; a condition normally
encountered in amplitude-modulated
Class-C amplifiers.

RF SERVICE
Maximum Ratings, Absolute-Maximum Values:
40290 40291 40292
COLLECTOR-TO - EMITTER

VOLTAGE:
With VBE =-1.5volts,

e .. 50 50 50 volts

Vegy(BF). . o .o 90 90 90 volts
EMITTER-TO-BASE

VOLTAGE, Vggp: - - - - 4 4 4 volts

COLLECTOR CURRENT, Ic. . 0.5 0.5 1.25 amperes

TRANSISTOR
DISSIPATION, Pp:
At case temperatures
up to 25°C. . . . . 7.0 11.6
At case temperatures
above 25° C.

23.2

watts

. Derate linearly to 0 watts
at 200° C
TEMPERATURE ' RANGE:
Storage. . . . . . .. . -65 to 200°C
Operating (Junction) . -65 to 200°C
‘PIN OR LEAD TEMPERATURE
(During soldering):
At distances > 1/32
frominsulatingwafer
(TO-60 package) or
from seating plane
(TO-39 package) for
10 seconds maximum . 230 °c

High Power Output,
Amplitude Modulated,
VHF Class-C Amplifier

Service in Aircraft,.
Military, and Industrial

Communications Equipment

a

40290 40291,40292

JEDEC TO-39 JEDEC TO0-60..

FEATURES

® High carrier output power as 135 Mc Class-C am-
plifier with 12.5 volt collector supply voltage
40290 — 2 watts (min.) at Py = 0.5 watt
40291 — 2 watts (min.).at Pjy = 0.5 watt
40292 — 6 watts (min.) at P|\ = 2.0 watts
100% testing of all transistors performed to assure
excellent upward modulation characteristics

High collector efficiency at 135 Mc
All electrodes isolated from case (40291 and 40292)

11-73
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40290, 40291, 40292 File No. 70

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) =25

" TEST CONDITIONS LIMITS
De De bc Type Type Type
CHARACTERISTIC SYMBOL| Collector |Base Current 40290 40291 40292 UNITS

Volts Volts|  (Milliamperes)

Ves| Vee | Vel e | '8 Ic | Min.{ Max.| Min. | Max. | Min. | Max.

Collector Cutoff Current lceo 15 0 - {100 — | 100 — | 250 | ua
0.1 0 40 | - 4.0 - - — | Volts
Emitter-to-Base Breakdown Voltage BVEBO
0.25 0 - - - — (4.0 — | Volts
Collector-to-Emitter BVcEx -15 200%[ 50 | - |50 | — [80 | — [ voits
Breakdown Voltage
Réal Part of Common-Emitter . 125 100 | 12(Typ.) 12(Typ.) - — | ohms
Input Impedance (At f= 135 Mc) | M®(real) 125 a0 | - | = —| = les(Typ) | ohms

RF Carrier Power Output:
As Class-C Amplifier, PouT 125 20°| - | 20°| - 609 —|wats

(At f = 135 Mc)

Gain-Bandwidth Product fr 125 100 | 500(Typ.) | 500(Typ.) - - | Mc
125 400 - — — 1 — |300(Typ.) Mc

‘Collector-to-Base Capacitance Cp 125 0 — |17 — |17 — | 30 of

(At =1 Mc) :
Collector-to-Case Capacitance Cs - - - 160 - |60 pf
Thermal.Resistance f,c — |25 T3 — |75 {ocw

(Junction-to-Case)
3puylsed through an inductor (25 mh); RBE = 39 ohms; duty factor = 50%. CFor PIN = 0.5 w; minimum efficiency = 70%.
bAt frequencies of 100 Mc or higher. dEor PIN = 2.0 w; minimum efficiency = 70%.

TERMINAL DIAGRAM . TERMINAL DIAGRAM
FOR TYPE 40290 FOR TYPES 40291 & 40292
BASE BASE
EMITTER( I COLLECTOR
EMITTER COLLECTOR,
CASE
(Bottom View) (Bottom View)
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File No. 70

40290, 40291, 40292

RF AMPLIFIER CIRCUIT FOR POWER-OUTPUT TEST
(135-Mc Operation)

92C5-13098
Q = 40290, 40291 Q = 40292
€y,Cy = 3-35 pf CyrCq = 3-35 p:
CZ,Cu = 8-60 pf CZ’cu = 8-60 p
Cg = 1000 pf Cg = 1000 pf
Cg = 0.02 unf Ce = 0.02 uf )
Ly =3 turns No.16 wire, Ly =3 turns No.16 wire,

5/16" 1D,5/16" 1ong 5/16" ID,5/16"1ong

L2 = Ferrite choke, L2 = wire wound resistor,
Z = 450 ohms R = 2.4 ohms

L, = turns No.18 wire, L3 = 1 turn No.16 wire,

3 1/%" 1D, 5/16" Yong 5/16" 1D, 1/8"long

L, =5 turns No.16 wire, L, = 4 turns No.16 wire,
7/16% 1D, 5/8" long 7/16" 1D, 3/8" long

AMPLITUDE-MODULATED AMPLIFIER
135-Mc Operation, Carrier Power =2 watts minimum, Bandwidth = 5%

TYPE
40290

C3

Pout
2 WATTS

TO
MODULATOR

Vee=12.5
92CS-13093
€y1C3:C5 = 3-35 pf L3 = RF choke, 1.5 ph
€, CysCq = B-60 pf Ly = 4 turns No.16 wire,

€;1Cq = 0.03 pf 1/4v 1D, 3/8* long

- £ L, = 3 turns No.18 wire, -
ce,cio 1020 p oot 6 3716 10, 3/8" 1ong R 220 ohms
17 BI/i:n?D,Ol}nuw{gﬁé L, = 5 turns No.16 wire, "2 = 180 ohms
. 3/8" 1D, 1/2" long SR = 1N2858
LZ'LS = Ferrite choke,
Z = 450 ohms
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40290, 40291, 40292

File No. 70

AMPLITUDE-MODULATED AMPLIFIER
135-Mc Operation, Carrier Power =6 watts minimum, Bandwidth =5%

TYPE
[ 40230 Cs

92CS-13094
€.,C.)CerCy = 3-35 pf L. = RF choke, 1.5 ph
1'73"75" 7 3 K
Cz'cu'cé'ca = 8-60 pf LysLy = 4 turns No.16 wire,
CorC,irCrn = 0.03 pf 1/u" 1D, 3/8" long
¢ 3;Ci§'°ii = 1000 pf Lg = RF choke, 1.0 uh
! L, Ly = 3 turns No.16 wire Lg = wirewound resistor, o _ ;55 onhms
1'"-9 1/u" 1D, 1/uv ]oné R = 2.4 ohms R1 - 180 ohms
L, L = Ferrite choke Lyp = 5 turns No.16 wire, "2
2’5 7 = 150 ohms 3/8" ID, 1/2" long SR = 1N2858
AMPLITUDE-MODULATED AMPLIFIER
135-Mc Operation, Carrier Power = 10 watts minimum, Bandwidth =5%
. 3 Ly
Pin 4°29° 0o Pout
100w 4 2 "‘ LSO 10 WATTS
® * 10
S 10
= = = Ci2 Lsg Caly L78 Cied ==
’
oy | = = 1&= = Cs| =
o T0
R SR “g MODULATOR
¢
, - a- £ SR R2  QOVcc=13.5
Cclécaécsccg - 3 2: zf 92C5-13095
2 7urerT10 - ‘ Ly = 4 turns No.16 wire,
C;0Cg = 1.5-20 P 1/4" 1D, 3/8" long
C15Cy5Cyg = 0.03 uf Lg/L, = RF choke, 1.0 ph
CyprCyyrCyg = 1000 pf Lg:Lg = 3 turns No.16 wire,
L, =3 }urns No. }6 wire, 1/u" 1D, 3/8" long
1/u" 1D, 1/4” long L,y = 1 turn No.16 wire,
L, Ly = Ferrite choke, 10 = “5/16v 1D, 1/8" long Ry = 33 ohms
Z = 450 ohms "11 = 4 turns No.16 wire, R2 = 36 ohms

L, = RF choke, 1.5 wh 3/g" 1D, 1/2" long SR

10

1N2858
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File No. 74

IR/

Solid State
Division

RF Power Transistors
40340
40341

Features

JEDEC TO-60

H1307

RCA-40340 and 40341 are epitaxial silicon n-p-n planar
transistors of the “‘overlay’’ emitter electrode construction.
They are intended especially for high-power-output,class-
C amplifier service at frequencies up to 100 MHz.

In the overlay structure, a number of individual emitter sites
are connected in parallel and used in conjunction with a

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR-TO-EMITTER VOLTAGE:
With base open
With base-emitter junction reverse-biased (VBg) = —1.5 volts

COLLECTOR-TO-BASE VOLTAGE ......................
EMITTER-TO-BASEVOLTAGE ......... ..ottt

PEAK COLLECTOR CURRENT
CONTINUOUS COLLECTOR CURRENT
TRANSISTOR DISSIPATION

At case temperatures up to 250C

TEMPERATURE (Operating junction)

High-Power 50-MHz
Emitter-Bailasted
Silicon N-P-N Overlay Transistors

For 13.5-V and 24-V Applications in Mobile
Communications Equipment

@ Emitter ballasting resistors

8 13,5 V—-25 W min. power output, 7 dB min. gain (40340)
o 24 V—-30 W min. power output, 10 dB min. gain (40341)
m  Emitter connected to case

o Infinite load mismatch tested at 50 MHz

single base and collector region. When compared with other
structures, this arrangement provides a substantial increase in
emitter periphery for higher current or power, and a
corresponding decrease in emitter and collector areas for
lower input and output capacitances. The overlay structure
thus offers greater power output, gain, efficiency, and
frequency capability.

40340 40341

.......... VCEO 25 35 vV

.......... VCEV 60 70 \
.......... Vceo 60 70 vV

.......... VEBO 4.0 4.0 Vv
.......... 10 10 A
.......... Ic 3.3 3.3 A
.......... PT
........... 70 70 w
.......... T) 200 200 oc

871
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40340, 40341 File No. 74

ELECTRICAL CHARACTERISTJCS, At Case Temperature (T¢) = 25°C

STATIC
TEST CONDITIONS LIMITS
DC DC
Collector Base DC
CHARACTERISTIC SYMBOL Voltage Voltage| Current 40340 40341 UNITS
(v) (V) (mA)
Veg | Vee | Vee | e | ¢ [Min. | Max. | Min. | Max.
Collector-Cutoff Current: | 30 - - - 1.0
With base open CEO 15 — 1.0 — — mA
With emitter open | 50 - - - 10
CBO 40 — 10 — —
Collector-to-Emitter
Breakdown Voltage:
With base open Y 200° | 25 - | 35 -
P (BR)CEOQ \Y
With base-emitter junction
reverse biased, and external
base-to-emitter resistance
(Rgg) = 20Q V(BR)CEV -15 200°| 60 | - |70 | -
Emitter-to-Base Breakdown
Voltage V(BR)EBO _10 4 - 4 — \Y
Thermal Resistance:
(Junction-to-Case) Roic 25 25 °cw
2puised through a 25-mH inductor; duty factor = 50%.
DYNAMIC
TEST CONDITIONS LIMITS
DC Collector| Input
CHARACTERISTIC SYMBOL | guooi | Ppower | Freauency | 40340 40341 JyniTs
Weel-V | (Pg-w | 7 -MHz fain Tvax. [ Min. | Max.
Power Output PoE A 13.5 5 50 25 - - - w
i 24 3 50 - - 30 -
Power Gain Gpg ‘ 13.5 5 50 7 - - - dB
i 24 3 50 - - 10 -
Coltector Efficiency e ‘ 13.5 5 50 60 - - - %
i 24 3 50 - |- 160 | -
Load Mismatch LM 4135 5 50 GO/NO GO
i 24 3 50
Collector-to-Base c Ve =30 1 - - - 85 E
. obo - - - P
Capacitance Ve =15 1 120 -

- . N . N
In circuit shown in Fig.1.

I
" In circuit shown in Fig.2.

TERMINAL CONNECTIONS

Pin No.1 — Emitter

Pin No.2 — Base

Pin No.3 — Collector

Case, Mounting Stud — Emitter
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File No. 74 40340, 40341
(Pin) lx  (Poyt) (Pyy) = (PoyuT)
~ N 3 ouT
(zg=500) (z,250 ) (26-50 ) (2500
cl - =
’ -4
=3
1l = == J:‘
(L ca c6
-0 13.5v O+ 92LS-1315R2 )I
—l 2av O+ 92L5-1316R2
C1: 14-150 pF Lq: 1 turn, No.16 wire, 5/16 in. (7.93 mm) 1D, C1: 14-150 pF Lq: 2 turns, No.16 wire, 1/4 in. (6.35 mm) 1D,
Co: 90-400 pF 1/8 in. {3.17 mm) long C2: 110-580 pF 1/4in. (6.35 mm) long
C3: 1000 pF L2: Ferrite Choke, Z = 450 C3, Cs5: 1000 pF Lg: Ferrite Choke, Z = 450
C4: 0.02 uF L3: 10 turns, No.20 enamel wire, close wound, C4: 0.0018 uF L3: 10 turns, No.20 enamel wire, close wound,
Cg: 32-250 pF 1/4in. (6.35 mm) 1D Cg: 0.2 uF 1/4 in. (6.35 mm) ID
Cg: 32-250 pF Lg: 3 turns, No.10 wire, 3/4 in. (19.05 mm) ID, C7: 140-680 pF Lg4: 3 turns, No.10 wire, 3/4 in. (19.05 mm) ID,

Fig.1—RF amplifier circuit for 40340 power-output test

3/4 in. (19.05 mm) long

(50-MHz operation).

Cg: 32-:250 pF

3/4 in. (19.05 mm) long

R1: 0.33 ohms

Fig.2—RF amplifier circuit for 40341 power-output test
(50-MHz operation).

COLLECTOR SUPPLY VOLTAGE V¢c<13.5V,1=50 MHz COLLECTOR SUPPLY VOLTAGE vcc 24v,1:50 MHz 1 F
CASE TEMPERATURE (Tgl=25°C CASE TEMPERATURE (Tp1:25° ‘ i
30 4s S 1 1
3 H aed sasnt Euse
! | 4 T Y
vl e T
s 5 133
S % & - THEET
5 g : fasas
o ; = 4
§ S 30 4 -
t
I+ I :
3 3 e,
e 10t 2 2 :
‘& ‘& T —
HH n. B BuEha 3 |
s 20 T -
1 Il 8 i
f HHH t
. 15 I T T 1 1
o ! 2 3 4 5 6 7 8 0 1
RF POWER INPUT (P }— W RF POWER INPUT (Pjy)—W
92LS-149IRI 92LS-1493RI

Fig.3—Typical performance of type 40340 in the common-
emitter amplifier shown in Fig.1.

Fig.4—Typical performance of type 40341 in the common-
emitter amplifier shown in Fig.2.

6|

CASE TEMPERATURE (T¢)=100°C

Ic MAX

il

NOTE:T,g IS DETERMINED BY
INFRARED SCANNING TECHNIQUE

HOT-SPOT TEMPERATURE
Tys =200 °C

N\

N

AN
AN
N\

COLLECTOR CURRENT (Ic)—A

[oX]

Voo MAX. —
I

|

T 2
0
COLLECTOR-TO-BASE VOLTAGE (Vgg)—V

100

92CS-19064

Fig.5—Safe area for dc operation.

MAXIMUN TRANSISTOR DISSIPATION (P) - W

o 50 10 150 200 250
CASE TEMPERATURE (T¢) - °C
92S-1882R2

Fig.6— Dissipation derating curve.
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File No. 356

NG/

Solid State
Division

RF Power Transistors

40608

RCA-40608 is an epitaxial silicon n-p-n planar transis-

tor. It is especially designed for operation as a Class A,

wide-band power amplifier in VHF circuits.

The features of high gain-bandwidth product and low
cross-modulation make the 40608 especially suited for
use in CATV and MATV systems.

*Formerly RCA Dev. Type No. TA2761

MAXIMUM RATINGS, Absolute-Maximum Values:
COLLECTOR-TO-BASE VOLTAGE ..Vcgg 40 V

COLLECTOR-TO-EMITTER

VOLTAGE:

With external base-to-emitter

resistance, (Rgg) = 1002 ...... Vcer 40 V

EMITTER-TO-BASE VOLTAGE. . ... VEBO 2 Vv
COLLECTOR CURRENT . ........ Ic 04 A
TRANSISTOR DISSIPATION . . . .. ... Py )

At case temperatures up to 25°C . .. ... 35 W

At case temperatures above 25°C. .. ... See Fig. 1.
TEMPERATURE RANGE:

Storage & Operating (Junction). . . ... ~65to +200 - °C

LEAD TEMPERATURE (During soldering):
At distances > 1/32 in. (0.79 mm) from
seating plane for 10smax. . . . oo« ... 230 °C

SILICON N-P-N- “overlay”
TRANSISTOR

For Class A Wide-Band
CATY and MATV

Applicatiations

H-1381

Features:

o High Gain-Bandwidth Product
o Low Cross-Modulation

JEDEC T0-39

MAXIMUM TRANSISTOR
DISSIPATION—W

150 200

Ti66 =50 50 100
CASE TEMPERATURE —°C oS 122481

Fia. 1-Dissipation Derating Curve
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File No. 356

40608

ELECTRICAL CHARACTERISTICS, Case Temperature = 25°C

Test Conditions
DC DC
Characteristic Symbot Cg/llector Cun;nt Limits Units
olts (mA)
Ves | Vee | Ig | '8 | g | Min. |Max.

Collector-Cutoff Current IcEo 20 0 100 | nA
Collector-to-Base

Breakdown Voltage V(BRI CBO 0 0.1 0 v
Collector-to-Emitter

Voltage (Sustaining) VGER(sus) S 40 v
Emitter-to-Base

Breakdown Voltage V(BRIEBO 0.1 0 2 v
- Collector-to-Emitter

Saturation Voltage Vee(sal) 10 50 10 v
Collector-to-Base Capacitance

(Measured at 1MHz) Cob 1 0 30 ok
Gain-Bandwidth Product fr 15 50 | 700 MHz
DC Forward-Current

Transfer Ratio hFE 5 % %)@
Voltage Gain

(See Fig. 2.) VG 15 50 11 dB
Cross Modulation -

@45dBmV (See Fig. 3.) o B 0| -5 (Tp) | dB

RF
GENERATOR
I

RF
GENERATOR
2

Generator No. 1 & No. 2

Matching Network No. 1
& No. 2:

Combiner:

Variable Attenuator:

Field Strength Meter,
with Detector Output:

Potentiometer:

Filter:

AC Voltmeter:

MATCHING NETWORK |

AMPLIFIER
UNDER TEST.
(SEE FIGURE 3)

VARIABLE
ATTENUATOR

MATCHING NETWORK 2

POTENTIOMETER

92LS—1225RI

Hewlett-Packard, HP608D,

or equivalent
50 to 751

20 dB isolation between generators

As required

50-220 MHz
100k
1000Hz

Ballantine 861, or equivalent

Fig. 2-Block Diagram for Cross-Modulation

Test Set-Up

9Pulsed through an inductor (20 mH); duty factor = 50%; Rgg = 100 Q.

OPERATING INSTRUCTIONS FOR
CROSS-MODULATION TEST

1. Set up equipment as shown in Fig. 2.

2. Set generator No. 1 to 150 MHz modulated 30% by 1000 Hz,
and tune field strength meter to 150 MHz.

3. Adjust output of generator No. 1 to give rated output of
the amplifier.

4. Adjust potentiometer to calibrate voltmeter for a convenient
level. This level then corresponds to 100% cross modulation.

5. Remove modulation.

6. Set generator No. 2 to 210 MHz modulated 30% by 1000 Hz
and tune field strength meter to 210 MHz.

7. Adjust output of generator No. 2 to give rated output of the
amplifier. (If the amplifier has a flat response then the out-
put of the two signal generators will be equal.)

8. Tune field strength meter to 150MHz CW and read voltmeter.

9. Turn voltmeter to proper scale for reading. Calculate per-
centage of cross modulation based upon 100% level set in
step 4.
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File No. 356

PN
(zg=750)

Pout
(2:759)
AT

nw
Cs

a

& CONNECTIONS

BIFILAR WINDINGS

92CS~15384

Cy. Cg, Cs: 0.002F

Cg: 7-100 pF, ARCO 423,
or equivalent

Cy4: O3uF
Cg» C7: 1,500 pF°
Cg, Cg: 8-60 pF.‘ ARCO 404,
or equivalent,
Ry: 390Q), %W
Rg: 6.80), %W
Rg: 33000, 1W
Ry: 27000, & W
» T: 4 turns No. 30 wire, bifilar
wound; toroidal core: 3/8 in. OD,
3716 in. ID, 1/8 in. thick, IGC*
type Q-1, or equivalent.’..

*Indiana General Corp., Electronics/Ferrites Div.,

Keasbey, N.J.

Fig. 3-RF Amplifier Circuit ?or Yoltage Gain Test

TYPICAL ADMITTANCE CHARACTERISTICS

(Common-Emitter Circuit)
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Fig. 4- Forward Transfer Admittance
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Fig. 5-Reverse Transfer Admittance



File No. 356 40608

TYPICAL ADMITTANCE CHARACTERISTICS

(Common-Emitter Circuit)

COLLECTOR-TO-EMITTER - COLLECTOR-TO-EMITTER
VOLTS (Vcg) * 20 VOLTS (Vcg) = 20
AMBIENT TEMPERATURE

(Tp)=25°C

AMBIENT TEMPERATURE ~
(Ta)=25°C

Ey
o

lgr2s __L—go

T
|

I o W
l]{‘\ﬂ@

il
|
\

»
o

OUTPUT CONDUCTANCE , 922 ( DASHED LINES)

OR SUSCEPTANCE , bpp (SOLID LINES) — mMHKOS
ES

a
=

INPUT CONDUCTANCE , 91 (DASHED LINES)
OR SUSCEPTANCE , by, (SOLID LINES)— mMHOS

o
3
]

2
100 FREQUENCY — MHz
FREQUENCY — MHz

92LS-1236R2 92L5-1237R2

Fig. 6 - Input Admittance Fig. 7 - Output Admittance

1000 CASE TEMPERATURE (T¢)=100 °C
K Ic MAX.
| \\
g,
'2 HOT-SPOT TEMPERATURE
a (Tys)=200 °C
%100
o 8
S s
5 NOTE :
W a4l Tys IS DETERMINED BY
3 USE OF INFRARED
3 SCANNING TECHNIQUES
2
10
| 10 8 100
COLLECTOR-TO-EMITTER VOLTAGE (Vgg) —V
92CS5-22857

Fig. 8 - Safe Area for DC Operation

TERMINAL DIAGRAM

Lead 1 - Emitter
Lead 2 - Base
Lead 3 - Collector, Case
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File No. 655

NG

Solid State
Division

RF Power Transistors

40637A

TO-18
Features:

H-1311

H,
B Her

RCA-40637A is a silicon n-p-n epitaxial planar transistor
intended for frequency multiplier service to 175 MHz. The
40637A is particularly suitable for low-level frequency-
multiplier stages in vhf transmitters.

MAXIMUM RATINGS, Absolute-Maximum Values:

.COLLECTOR-TO-EMITTER VOLTAGE:
With base-emitter junction short-circuited

EMITTER-TO-BASE VOLTAGE ...........ovvneinnnnn.
CONTINUOUS COLLECTOR CURRENT .................

TRANSISTOR DISSIPATION:

At case temperatureupto25°C . ............. ... ...

At case temperature above 25°C .. ...

At ambient temperature up to 25°C ..

At ambient temperature above 250C
TEMPERATURE RANGE:

Storage and Operating (Junction) ......................

LEAD TEMPERATURE (During Soldering):

At distances = 1/16 in. (1.58 mm) from seating plane for 10 s max.

Silicon N-P-N
Epitaxial Planar Transistor

For Frequency-Multiplier Service in
Mobile, Marine, and Sonobuoy VHF Transmitters

= High transistor dissipation rating (P1) = 2 W max.
m Low output capacitance (Cop) = 4 pF max.
lly sealed JEDEC TO-18 package

A multiplier chain of three RCA-40637A’s can deliver 100 mW
at 156 MHz, from a 5-mW, 13-MHz input with a 12-V supply.

The RCA-40637A utilizes a JEDEC TO-18 hermetic package.

................ VCES 36 \%
................ VEBO 35 \
................ Ic 0.2 A
PT )
................ w
See Fig.3
0.75 w
See Fig.3

—65 to 200 oc

.......... 265 °c

248
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File No. 655 40637A
ELECTRICAL CHARACTERISTICS, at Ambient Temperature (T4) = 25°C
STATIC
TEST CONDITIONS
Voltage Current LIMITS UNITS
CHARACTERISTIC SYMBOL Vdc mA dc
Vce | VBe Ig Ic | MIN. | MAX.
Collector Cutoff Current:

With base-emitter junction short-circuited IcES 12 0 - - - 0.5 mA
Collector-to-Emitter Breakdown Voltage:

With base-emitter junction short-circuited V(BR)CES — 0 — 5 36 - \
Emitter-to-Base Breakdown Voltage V(BR)EBO - - -0.1 0 3.5 - v
Thermal Resistance:

Junction-to-case Rgyc - - - - - 875 oc/w

Junction-to-ambient Rgua — - - — - 233
DYNAMIC

TEST CONDITIONS
CHARACTERISTIC sympoL | VOLTAGE| FREQ. | POWER LIMITS UNITS
Vdc MHz mW
Vee f Plg Pog | MIN. | MAX.
Output Power as a 78(f)N)
Frequency Doubler (See Fig. 1) PoE 12 186(fquT) | 37 - 100 - mW
Efficiency as a ‘ n 12 8N | 100 18 - %
Frequency Doubler (See Fig. 1) 156(fouT)
Collector-to-Base Capacitance Cob 12 0.1to1 | — - - 4 pF
(vVca)

8-60
Zj\=500

Zour 500
37 [2ouT

L1, L2: 4-% turns, No.22 enameled wire, close-wound
36 L3, Lg: 4-% turns, No.20 bare wire, 0.25 in. (6.35 mm) long
All coils wound on slug-tuned form, 0.234 in. (5.95 mm) O.D.,

i

Fig.1 — Typical doubler (78-156 MHz) circuit.

92cs-18383

with 0.5 in. (12.7 mm) x 0.5 in. (12.7 mm) x 1 in. (256 mm) shield
cans Carbony!™* S.F. 10-32 threaded slug, or equivalent

RFC: 4 turns, No.30 enameled wire on ferrite bead, Ferroxcube®

No0.56-590-65/48, or equivalent

All capacitor values are in picofarads unless otherwise specified

All resistor values are in ohms and rated at % watt unless otherwise
specified

*Arnold Magnetics Corp., Los Angeles, CA. 90016

tFerroxcube Corp. of America, Saugerties, N. Y. 12477
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File No. 655

[ es2

I
T
|
it
1
]
i

Zoyt=500
361 PouT 2 100mW

27,

L

1000

&

v

L4, Lo: 10-% turns, No.22 enameled wire, close-wound

L-3, L4: 4-% turns, No.22 enameled wire, close-wound

Lg, Lg: 1-% turns, No.20 bare wire 0.25 in. (6.35 mm) long
All coils wound on slug-tuned form, 0.234 in.

shield cans‘CarbonyI* S.F. 10-32 threaded slug, or equivalent

Qy, Qy, Qg RCA40637A
* TRW/UTC Transformer Co. N.Y., N.Y. 10013

+
92CM-15386

RFC: 4-turns No.30 enameled wire on ferrite bead Ferroxcube®
No.56-590-65/48, or equivalent
All capacitor values are in picofarads unless otherwise specified

(6.95 mm) 0.D., All resistor values are in ohms and rated at % watt unless otherwise
with 0.5 in. (12.7 mm) x 0.5 in. (12.7 mm) x 1 in. (26 mm) specified

*Arnold Magnetics Corp., Los Angeles, CA. 90016

tFerroxcube Corp. of America, Saugerties, N. Y. 12477

Fig.2 — Typical frequency-multiplier chain, f;5 = 13 MHz,

fouT= 156 MHz.

MAXIMUM TRANSISTOR
DISSIPATION (PT)—W

250

-5 ) 50
TEMPERATURE — °C

92C5-22357

Fig.3 — Dissipation derating curves.

TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base

Case, Lead 3 — Collector



File No. 497

R/

Solid State
Division

RF Power Transistors

40836

40837

Features

High-Frequency Overlay

Power Transistors
For Oscillators And Amplifiers In UHF/Microwave Equipment

= 0.5 W (min.) oscillator output at 2.0 GHz (40836)
® 1.25 W (min.) oscillator output at 2.0 GHz (40837)

and low p: p

JEDEC TO-215AA

H.1598

RCA-40836 and 40837" are epitaxial silicon n-p-n planar
transistors employing the = “‘overlay” emitter-electrode
construction. These devices feature a low-loss, ceramic-metal,
coaxial package and are intended primarily for power
oscillator applications in the L- and S-band frequency ranges.

If the safe-area-of-operation conditions are not exceeded,
they may be used in class A amplifiers.

*Formerly RCA-Dev. types TA7403 and TA7679, respectively.

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

With external base-to-emitter resistance (RBE) =109 .....

EMITTER-TO-BASE VOLTAGE

DC COLLECTOR CURRENT (CONTINUOUS) ............

TRANSISTOR DISSIPATION:
At case temperatures up to 75°C
At case temperatures above 75°C

For point of measurement of temperature
(on collector terminal), see dimensional outline.

TEMPERATURE RANGE!
Storage and Operating (Junction)

l = Ceramic-metal hermetic coaxial package with low

® Emitter connected to flange (for increased
internal feedback) for higher efficiency at S-band
frequencies in Colpitts oscillator circuits

® For coaxial, stripline, and lumped-constant circuits

Applications

® L-and S-band power oscillators

a Common-emitter Class A amplifier
TERMINAL CONNECTIONS

Terminal No. 1 — Base-

Terminal No. 2 — Emitter

Terminal No. 3 — Collector

40836 40837

....... Veeso 50 50
....... VCER 50 50
....... Vego 35 35
....... Ic 0.2 0.275
....... Pr

....... . 25 4.15
....... See Fig. 5 See Fig. 6

<—— —65 to + 200——~

°c

1173
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40836, 40837 File No. 497

ELECTRICAL CHARACTERISTICS, at.Case Temperature (Tc) = 259C

Static .
TEST CONDITIONS LIMITS
DC DC
CHARACTERISTIC SYMBOL | COLLECTOR CURRENT 40836 40837 UNITS
VOLTAGE(V) (mA) )

Vee Ig g Ic | MIN. [ MAX.| MIN. | MAX.
Collector-Cutoff Current Ices 45 0 - 1 - 2 mA
Collector-to-Base v 0 0.1 50 - - - Vv

Breakdown Voltage (BRICBO 0 1 - - 50 -

Collector-to-Emitter

Sustaining Voltage: _ =
With external base-to-emitter VeeR fsus) 5 50 50 v

resistance (RBE) =10Q

Emitter-to-Base v 0.1 0 |35 | - |35 ] - v
Breakdown Voltage (BR)EBO
Collector-to-Emitter 10 100 - 1 - —
Vg (sat, A
Saturation Voltage CE( ) 20 | 200 | — - — 1
Th | Resist: : . 0,
erma_ esistance . R@JCT — 50 - 30 C/W
(Junction-to-Collector Terminal)
Dynamic
POWER | SUPPLY LIMITS
CHARACTERISTIC SYMBOL OUTPUT | VOLTAGE |[FREQUENCY| 40836 40837 UNITS
(Pop!-W |{Vge)-V GHz Inin, [rve. [min. | Tve.
Common-Collector Oscillator P 21 2 0.5 0.65 -1 - w
0B
Output Power 28 2 - - }1.256 | 135
Oscillator Circuit Efficiency n 0.5 21 2 20 - - - %
(See Fig. 11) ° 1.25 28 2 - -1 2 -
Collector-to-Base Capacitance Cobo 30(VCB) 1MHz 3.0(Max.) 3.0(Max.) pF
SUPPLY VOLTAGE:=-2IV SUPPLY VOLTAGE (Vcc) = - 28V
CASE TEMPERATURE (Tc) =25°C CASE TEMPERATURE(TC): 25°C
) H
T
1T
Z" S =25
2
075
5 g 15
oA 5]
§ 0. w 1 aamg
w o
0.25 0.
']
il 5 2.8 0 1 15 2 25
FREQUENCY {f) —GHz FREQUENCY () - GHz
9255 -3828 92554481
Fig.1—Typical power output vs. frequency for grounded Fig.2—Typical power output vs. frequency for grounded
collector power oscillator for 40836. collector power oscillator for 40837.
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1000 CASE TEMPERATURE (T¢) = 100°C 1000 | CASE TEMPERATURE (Tc) = 100°C|
6
<
r e [ [ ]
| 1 I (MAX) CONTINUOUS
° o 275 | HOT-SPOT
& [ Tcmax) conimous (S Tovpeaarune || |
| HOT-SPOT L, (Tys)=200°C
z TEMPERATURE w
g (Tyg) = 200°C £
3 100 N 3100
5 N 5
g g
b
E| 3
2 NOTE: 3 NOTE :
o Tys IS DETERMINED BY USE OF Tys IS DETERMINED BY USE OF
INFRARED SCANNING TECHNIQUES 2| INFRARED SCANNING TECHNIGUES
0 10
) 4 6 8 0 2 24 4 6 8 100 | 2 4 6 8 0 12 2 4 6 8 100
COLLECTOR-TO- EMITTER VOLTAGE (Veg)—V COLLECTOR-TO- EMITTER VOLTAGE (Veg)—V
92Cs-22859 92€$-22855
Fig.3—Maximum- operating area for forward-bias operation Fig.4—Maximum operating area for forward-bias operation
for type 40836. for type 40837.
=
| .6
—~ 1
- L
4 &
s S
z
]
1~
4 % a4
2
a
o
o
3 g3
i 2 1
E=: == E --fﬂ
2 S 2
3
S
]
| ER
1
T
[¢] HH 0 1
-100 -50 [J S0 100 150 200 -0 -50 0 0 75100 150 200
92CS-19066 9255-4483R1
CASE TEMPERATURE (Tg)—*C CASE TEKPERATURE(T)= 25°C
Fig.5—Dissipation derating curve for type 40836. Fig.6—Dissipation derating curve for type 40837.
SUPPLY CURRENT (icc) =~ 110mA SUPPLY CURRENT (icQ) = - 150mA
FREQUENCY (f)+2 GHz FREQUENCY (1) = 2 GHe
CASE TEMPERATURE (Tc)=25°C 1.5{ CASE TEMPERATURE(TC) = 25°C
=
| =
r] -
e
< e |
& o8 £ e
3 5
a o
= 06 -
2 g
1S 2
3 S
304 . 0
w 3
o«
02
("
-0 -2~ -4 -6 -8 -20 -22 -24 -10 -1 -2 -25 -3
DC SUPPLY YOLTAGE (Vec) - V
DC SUPPLY VOLTAGE (Veg)—V 92¢5-19067 cc essausal

Fig.7—Typicaloutput power vs. supply voltage for the 2-GHz, Fig.8—Typical output power vs. supply voltage for the
grounded-collector oscillator (Fig.11) for type 40836. 2-GHz, grounded-collector oscillator (Fig. 11) for
type 40837. :
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SUPPLY VOLTAGE =-21V N
SUPPLY CURRENT (icc) #~1l0mA SUPPLY CURRENT (IcQ) = - 150mA
FREQUENCY ( 1) x2 Gz FREQUENCY (f - 2 GHz
1.5 T 1T
1T
=z 11T
| o7 (L SUPPLY v
8 : ina i FTACE (Veg) -y
an 2
S os i 2, = a8 ST
& an =
z -. w Y
o M s =20
sos FEEPH =
& 2
5 =
3 04 3
)4 0.5
& &
03
02
20 a0 ) (3 00 1o 2 0 60 ) 100
CASE TEMPERATURE (T)—*C CASE TENPERATURE (T) = 25°C
92C5-19072 . 9255-4486R1

Fig.9—Typical outgut power vs. collector-terminal
temperature for 40836 (circuit shown in Fig.11).

Fig.10—Typical output power vs. collector-terminal
temperature for 40837 (circuit shown in Fig. 11).

APPLICATION DATA

-21v{40836)
Vec=-28V (40837

925S-383I1R2

NOTES:
to 2.1 GHz.

C1,C3,Cq: 470 pF, feedthrough
Allen-Bradley FA4C, or
equivalent

Cp: 0.2uF, disc ceramic
Cg, Cg: 0.35 to 3.5 pF, Johanson
4702, or equivalent
L1, Lot RF choke, 0.5 in. (12.70 mm)
length of No. 32 wire
La: Copper strip:
0.005 in (0.127)mm) thick
0.18 in. (0.457 mm) wide
0.3in (0.76 mm) long

Ryt 102, %W
Ry: 010600 2,2W
Rg: 1200 @, %W

1. The circuit shown above is tunable over the range of 1.8 GHz

2. For operation below 1.8 GHz, increase emitter-base capacitance

and the value of L3.

3. For operation between 2.1 GHz and 2.3 GHz, increase the collectc -
base capacitance and decrease the value of L3.

Fig.11—Typical 2-GHz, gfounded»col/ector power oscillator.
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HOLD-DOWN SCREW
(4-40 X I IN., NYLON)

) 9255-3832R2

500 SCREW-ON TYPE
BULKHEAD RECEPTACLE
SEALECTRO NO.50-046-0000,
OR EQUIVALENT

40836, 40837

Fig.12—Constructional details of 2-GHz power oscillator
shown in Fig.11.

SYMBOL INCHES MILLIMETERS

A 0.53 1.35
B 0.16 0.41
C 0.25 0.63
D 0.75 1.90
E 0.75 19.05
F 0.625 15.87
G 1.25 28.57
H 0.062 1.57
J 1.0 25.4

K 0.375 9.52
L 0.281 7.14
M 0.75 19.05
N 0.93 2.36
P 0.421 10.69
Q 0.625 15.87
R 0.25 6.63
S 0.375 9.52
T 0.75 19.05

NOTE:

MATERIAL: 1/16 (1.52) THICK COPPER

255



File No. 514

m@ﬁﬂ RF Power Transistors

Solid State
Division

40893

15-W, 470-MHz Emitter-Ballasted
Overlay Transistor

Silicon N-P-N Type for Class C Amplifiers in 12.5-V
Mobile Communications Equipment

Features: '

m 5.2.dB gain (min.) at 470 MHz, Pog = 15W (min.)

@ VSWR tested — @ :1,P|g=4.5W

= For operation in the 406—512-MHz band

= Integral emitter-ballasting resistors

RCA HF-36 . )
Package HA761 = Hermetically-sealed, metal, stud pack

g

= Low-inductance radial leads for stripline circuits

®  All leads isolated from mounting stud

RCA-40893" is an epitaxial silicon n-p-n planar transistor The 40893 features a hermetic, ceramic-metal package with

with “overlay’”” emitter-electrode construction. rugged, low-inductance radial leads for stripline or lumped-
Integral emitter-ballast resistance is employed for improved constant circuits.
ruggedness and increased overdrive capability. This transistor is intended for use in high-power, broadband,

— mobile uhf amplifiers operating from a 12.5-volt supply.
* Formerly RCA Dev. No. TA7686

COLLECTOR =SUPPLY VOLTAGE (Vcc)*125V HH
CASE TEMPERATURE (T¢) =25°C
22 :
z 200 ; MAXIMUM RATINGS, Absolute-Maximum Values:
’!‘u 18 (E(v( COLLECTOR-TO-EMITTER VOLTAGE:
£ H With base open .. .............. VCEO 14 Vv
@ Hi COLLECTOR-TO-BASE VOLTAGE ... .. Vceo Y
3 " = EMITTER-TO-BASE VOLTAGE .. .. ... VEBO 40 Vv
[ 12 CONTINUOUS COLLECTOR CURRENT Ic 30 A
g 10 INPyY POWgR TRANSISTOR DISSIPATION . ...... PT
° 8 ] imes (‘P{E )-2w At case temperatures up to 120°C . . . 200 W
: HHEHHT At case temperatures above 120°C .... Derate at0.25 W/°C
6 TEMPERATURE RANGE: .........
q Storage & Operating (Junction) . . ... -65 to +200 ©°C
2 tHH CASE TEMPERATURE (During soldering):
390 400 420 440 460 480 500 520 For10s max. ...... +.uovuonn 230 °C

FREQUENCY (f)—MHz
92CS-19410

Fig. 1-Typical output power vs. frequency.
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File No. 514 40893
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tg) = 250C
STATIC
TEST CONDITIONS
DC DC DC LIMITS
CHARACTERISTIC SYMBOL Collector Base Current—-mA UNITS
Voltage—V '| Voltage—V
VcE VEB 1g Ic Min, Max.
Collector-Cutoff Current Ices 12.5 0o - 10 mA
Collector-to-Base
Breakdown Voltage V(BRICBO o 20 36 - v
Collector-to-Emitter
Breakdown Voltage: V(BR)CEO 0 200 14 -
With base open v
With base connected
\ 200 36 -
to emitter (BRICES
Emitter-to-Base Breakdown
Voltage V(BRIEBO 5 4.0 - v
Thermal Resistance: o
(Junction-to-Case) Rouc 40 cw
DYNAMIC
TEST CONDITIONS LIMITS
Suppl
CHARACTERISTIC SYMBOL v“:::' Y Input Power Frequency UNITS
o
(vcc)?v (PIg) - W {f) - MHz Min. Typ.
Power Output PoOE 12,5 4.5 470 15 - w
Power Gain Gpg 12,5 4.5 470 5.2 - dB
Collector Efficiency nc 12.5 4.5 470 60 - %
Load Mismatch*
(See Fig. 10) LM 125 4.5 470 Go/No Go
Collector-to-Base
Capacitance Cobo 12(vcg) 1 60 (max.) pF
TYPICAL APPLICATION INFORMATION
OUTPUT POWER INPUT POWE Collector Efficit
cIRcUIT R eror =releney Figure No.
(Pog)-W (Pg)-w (ne)-%
406-MHz Amplifier 18.0 4.5 68 4*
512-MHz Amplifier 145 4.5 65 4*
450-470-MHz Amplifier 15.0 4.5 60—72 40

* Amplifier tuned to indi

4

© Amplifier tuned at 470 MHz for maximum gain and minimum input reflection.
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gg'élasg?g a‘;"';%"/‘?"-ﬂei WVee)=125V AMPLIFIER TUNED FOR MAXIMUM OUTPUT AT 470 MHz
- COLLECTOR-SUPPLY VOLTAGE (Vcc)=i2.5V
CASE TEMPERATURE (Tc) +25°C | CASE TEMPERATURE (Tg)r25°C
20 T | TS
i !
= 18 ok 18
i ®
w6 c 80 | =
S i D 4
~ 14 iod 14 S
@ £ ~ ,"‘.'.
w
12 o & § 2
a w ~ ol
- 10 S 5
&
é 8 a0 & Z 8
3 4
g . g 6
& 5
u a
.4 20 2 E o4
8 °
2 2
[s] 0
[ 2 3 a s 6 7 430 450 460 470 480 490 500
INPUT POWER (Pjg]—W FREQUENCY (f)—MHz
92Cs-19411 92Cs-19412

Fig. 2—Typical output power and collector efficiency vs.
input power.

L2

Cs

0.200
(5.08)
—r

LaL®

Vl—ies _,i._ 10 ]
(3175) | (25.4)

DIMENSIONS IN INCHES AND MILLIMETERS

(127)

Cg 2y =509

(MILLIMETER VALUES IN PARENTHESES)

92C5-19413

Fig. 3—Typical performance of the 450-470-MHz amplifier
shown shown in Fig. 4

C1,C2, C4, C5 —2—18 pF, Amperex HT10MA/218 ®

C3 — 30 pF, American Technical
Ceramics ATC-100 ®

Cg—0.01 uF, disc ceramic

C7 — 1000 pF, feedthrough
/Allen-Bradley FASC W

Cg —11000 pF, ATC-100 ™

R1— 0478, 1W

L3 — 0.22 uH, rf choke

L4 — 10 turns No, 22
wire, 0.12" ID

= Or equivalent

Allen-Bradley Co., Milwaukee, Wisc.
American Technical Ceramics
Huntington Station, N.Y.

* Produced by etching upper layer
of double-clad teflon board:
1/16 in. thick, €= 2.6

Fig. 4-Amplifier test circuit for measurement of output
power, gain, efficiency, and load mismatch.

FREQUENCY (1)=470 MHz COLLECTOR — SUPPLY VOLTAGE (VGG 17125V
CASE TEMPERATURE (Tg)= 25°C FREQUENCY () = 470 MHz
INPUT POWER (P|g)=4 W . e -
T S =
FHEH
8 -
1 = 16
|
T 14 o INPUT
1 S :
v i & 12
o -
= @
e | ;‘ 10|
-
=] 6
a
£ Z
o * g a4
2 2|
[
s 0 ! 5 ) 20 40 60 80 100 120
COLLECTOR-SUPPLY VOLTAGE (Vgc) —V CASE TEMPERATURE (Tg) —°C
92CsS—19414 92C¢S-19415

Fig. 5—Typical output power vs. collector-supply voltage.
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10| CASE TEMPERATURE (Tc) 2100°C COLLECTOR - SUPPLY VOLTAGE (Vcg)*12.5 V
6 1 OUTPUT POWER (Pog)= 15 W
— |CASE_TEMPERATURE (Tc)=25°C

T ¢ MAX. (CONTINUOUS)

AN

COLLECTOR CURRENT (Ig)—A

3

. 01

TYPICAL LARGE -SIGNAL SERIES INPUT
RESISTANCE (R|N)OR INPUT REACTANCE (XIN)—Q
X

10 100 400 420 440 460 4
COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V FREQUENCY (1) MHz 80 500 520
92CS-19420

92CS-19416
Fig, 7-Maximum dc operating area for type 40893. Fig. 8—Typical large-signal series input impedance
vs. frequency.

[COLLECTOR- SUPPLY VOLTAGE (Vcc)*12.5 v |
[OUTPUT POWER (Pog) =15 W |
CASE TEMPERATURE (T¢ )#25°C

TERMINAL CONNECTIONS

Terminal No. 1, 3 — Emitter
Terminal No. 2 — Base
Terminal No. 4 — Collector

2}
E
a

WARNING: The ceramic body of this device contains
beryllium oxide. Do not crush, grind, or abrade these
portions b the dust resulting from such action may
be hazardous if inhaled. Disposal should be by burial.

n

OAD RESISTANCE (Rc() OR LOAD REACTANCE (XcL)—$&
x
)
~

TYPICAL LARGE -SIGNAL PARALLEL COLLECTOR

>

400 420 50! 520

) 440 460 480
FREQUENCY (f)— MHz
92CS-19417
Fig. 9— Typical large-signal parallel collector load
impedance vs. frequency.

SPECIAL PERFORMANCE DATA

The transistor must withstand any load mismatch provided by
the following test conditions:

- - POWER . .
ozl CIRCULATOR || Atz METER 1. The test is performed using the arrangement shown.
SOURCE (FIG. 4)
2. The tuning stub is varied through a half wavelength, which
> % effectively varies the load from an open circuit to a short
circuit.
sTuB
92c5-19418 3. Operating conditions: Vcg = 12.5 V, rf input power = 4.5 W.

4. Transistor dissipation rating must not be exceeded during
the above test so that the transistor will not be damaged
or degraded.

Fig. 10—Test set-up for testing load-mismatch capability.
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NG/

Solid State
Division

RF Power Transistors

40894 40896
40895 40897

Features:

= Very low

High - Frequency .
‘Silicon N-P-N Transistors

For TV-Tuner, FM and AM/FM “‘Front-End”, and
IF Amplifier, Osc1I|ator and Converter Service

® High gain-bandwidth products:
fr = 1200 MHz typ. for tuner types
= 800 MHz typ. for if-amplifier types
to-base f

Abhack

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.

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-EMITTER VOLTAGE .................
COLLECTOR-TO-BASE VOLTAGE ................cuuu..
EMITTER-TO-BASE VOLTAGE ................cuvn...
CONTINUOUS COLLECTORCURRENT .................
TRANSISTOR DISSIPATION . ...........ccoiiiviennnnn.

With heat sink, at case temperatures up t0 25°C ..........

With heat sink, at case temperatures above 25°C ... .......

Cep = 0.7 pF typ. for 40894, 40895

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

8 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)
8 Low noise figure:

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

ry'Ce = 14 ps max.

...... Vceo 12 \
...... Veeo . 20 \
...... VEBO 25 \%
...... e 50 mA
~~~~~~ PT

...... 300 mwW

Derate linearly 1.71 mW/°C

At ambient temperatures upt025°C . ...........oihiiini..n 200 mW

At ambient temperatures above 25°C . ............oiniiinai.n Derate linearly 1.14 mw/°C
TEMPERATURE RANGE: '

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

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

surface for 10 5eCONAS MAX. ... ovveereenrennenneenennnns 265 °c
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File No. 548 _ 40894—-40897

ELECTRICAL CHARACTERISTICS at Ambient Temperature (Tp) = 25°C unless otherwise specified

TEST CONDITIONS LIMITS

- DC COLLECTOR OR
FREQUENCY DC CURRENT TYPE 40894 TYPE 40895
CHARACTERISTICS | SYMBOLS MHz EMITTER\)/OLTAGE mA RF AMPLIFIER MIXER

UNITS

Ves | Vece | Ves g Ic Ig|Min. | Typ. | Max.Min. | Typ. | Max.

Collector-Cutoft 15 0 - - 0.02| - - 0.02
Current

lcso uA
Ta = 150°C 15 0 - - 1] - - 1

Collector-to-Base V(BR)CBO 0 0.001 20 - - |20 - - v
Breakdown Voltage ~

Collector-to-Emitter VCEeQ(sus) 3 015 - - |18 - - \
Sustaining Voltage

Emitter-to-Base V(BR)EBO 0.01 0 25 - - |25 - - \
Breakdown Voltage )

Collector-to-Emitter VgEglsat) 10 1 - - 04 - - 0.4 v
Saturation Voltage

Base-to-Emitter Vgelsat) 10 1 - - 1 - - 1 \
Saturation Voltage

Static Forward Current- | hgg 6 1 50 80 | 250 |40 70 | 250
Transfer Ratio

Magnitude of Common-
Emitter, Small-Signal
Short-Circuit, For- ‘”fe |
ward Current
Transfer Ratio®

100 21 9 14 20
1kHz 6 2 25 90 300 (25 90 300

)
o
©
S

Collector-to-Base Ceb 0.1t01 10 ] - 0.7 1 - 07 1 pF
Feedback Capaci-
tanced

Common-Base Input Cib 0.1t01 05 10 - - 2 - - 2 | pF
Capacitance®

Collector-to-Base b'Ce 319 6 2 3 7 14 3 7 14 ps
Time Constant?

Small-Signal Power Gain
in Neutralized Com-
mon-Emitter Ampli- | Gpg
fier Circuit? (see
Fig. 6)

10.7 12 5 - - - - - -

200 12 5 w ] - | ] - |9

Noise Figure? NF 200 6 15 - 3 |45 - - - dB

3Lead No. 4 (case) grounded; Rg = 125Q

DThree-terminal of the coll b
with the case and emitter leads connected to the guard terminal.

€Lead No. 4 (case) floating.
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ELECTRICAL CHARACTERISTICS at Ambient Temperature (Ta) = 25°C unless otherwise specified
TEST CONDITIONS - i LIMITS
f DC COLLECTOR OR
FREQUENCY DC CURRENT TYPE 40896 TYPE 40897
CHARACTERISTICS | SYMBOLS MHz EMI’I'I‘ER\)IOLTAGE mA OSCILLATOR | 1FamPLIFIER UNITS
Ves | Vee | Ves | e Ic tg| Min. | Typ. | Max. [Min. | Typ. | Max.
Collector-Cutoff 15 0 - - 002 - - 0.02
Current
| lceo i ) HA
Ta = 150°C 15 1] - - 11 - - 1
Collector-to-Base V(BR)CBO 0 0.001 20 - - {20 ~ - v
Breakdown Voltage~
Collector-to-Emitter Vceolsus) 3 015 - - |15 - - \'
Sustaining Voltage
Emitter-to-Base V(BR)EBO 001} O 25 - - |25 - - v
- Breakdown Voltage
Collector-to-Emitter Vcglsat) 10 1 - - 04 - - 0.4 \
Saturation Voltage
Base-to-Emitter Vgglsat) 10 1 - - - - 1 \
Saturation Voltage
Static Forward Current- | hgg 6 1 27 50 | 250 |70 {120 | 250
Transfer Ratio
Magnitude of Common-
Emitter, Small-Signal
M 100 6 5 9 14 2] 9 14 20
ShortGircuit, For- | | he | 1kHz 6 2 25 | 90 |300 [25 | 90 | 300
ward Current
Transfer Ratio?
Collector-to-Base Ceb 01t 10 0 - 07 1 - 07 1 pF
Feedback Capaci- * I
tanced
Common-Base Input Cib 01t 05 0 - - 2| - - 2 pF
Capacitance®
Collector-to-Base y'Ce 319 6 2 3 7 14| 3 7 14| ps
Time Constant®
Small-Signal Power Gain
in Neutralized Com- :

N . 10.7 12 5 - - - 18 25 -
n.:on-gmnfler Ampli- | Gpg 200 12 5 15 20 _ _ _ ~ dB
fier Circuit? (see
Fig. 6)

Noise Figure? NF 200 6 15 - - - - - - d8

®Load No. 4 (case) groinded; Rg = 1250

DThree-terminal measurement of the collector-to-base capacitance
with the case and enitter leads connected to the guard terminal.

€Lead No. 4 (case) flosting.
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fel)

COMMON-EMITTER CIRCUIT, BASE INPUT;

QUTPUT SHORT-CIRCUITED

FREQUENCY (f) 2100 MHz

AMBIENT TEMPERATURE (Ta)=25 °C

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 6V [EEBERNNNRE

N
o

]

S

MAGNITUDE OF SMALL-SIGNAL

2

FORWARD CURRENT-TRANSFER RATIO (Ih

o

10 [ 20 25 30
COLLECTOR CURRENT (Ic)-mA

35

92CS-14169RI

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

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF

FREQUENCY (f) FOR ALL TYPES

40894—-40897

COMMON-EMITTER CIRCUIT, BASE INPUT; 22 COMMON—EMITTER CIRCUIT; INPUT
QUTPUT SNORT—ClRCUIfEDA SHORT~—CIRCUITED.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V
COLLECTOR CURRENT (Ic)= 1.5mA 20|COLLECTOR CURRENT (Ic)= 1.5mA
AMBIENT TEMPERATURE(Tp) =25°C AMBIENT TEMPERATURI (TA) =25°C
24 18 °
o I
X =
20 E R
g 14 —_
=2 “ E
33 6 31 2
o E a w
2 w o
%4 &io z
=212 z I
g2 24 S
oy a 2 3
g2 3] z
cg 8 a6 is 8
28 £ 5
(53 = 4| !
zZ8 4 bie ] / 2 bos a
@ I 3
. =4 goe )50
= 9ie 3 L_ L —
0 1 » 0| bt o
10 46 8 1000 10 N 100 4 1000
FREQUENCY (f) — MHz FREQUENCY (f) —MHz
92CS-1473IRI 92CS-14730RI
Fig. 2—Input admittance (y; Fig. 3—Output admittance (y ¢
COMMON-EMITTER CIRCUIT, BASE INPUT; COMMON—EMITTER CIRCUIT; INPUT SHORT — CIRCUITED,
OQUTPUT SHORT —CIRCUITED COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V
© COLLECTOR-TO-EMITTER VOLTAGE (VcE) = 4V COLLECTOR CURRENT (Ic)= 1.5mA
o COLLECTOR CURRENT (Ic)-.5mA AMBIENT TEMPERATURE (Ty) = 25°C
2 MBIENT TEMPERATUR] =25°
L (Ta) = 25°C - NOTE: gre 15 NEGLIGIBLE AT FREQUENCIES UP TO 500 MHz
g ERY bre
g0 ¢ - ™
=o w g
§§E 30 22 N
z5 6]~ N
Q
S 2 3% N
5a zZ5
w10 8=_, N\
22 i} N
24 0 we
= g
Fa Z =
oy -1 g3 ‘
a9 = 2
z 5 - a3
2 E G
-30 $S_4
L
-aof ] : «
) 200 400 600
FREQUENCY (f) —MHz o 1000

Fig. 4—Forward transadmittance (y ) .

92CS—14728 RI

100
FREQUENCY (f)—MHz

Fig. 5—Reverse transadmittance (y¢)

92CS-14729 RI
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NOTE: (Neutralization Procedure): (a) Connect a 50-Q rf volt-
meter to the output of a 200-MHz signal generator (Rg =50Q), 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 Vgg and Ve, and adjust the generator
output to provide an amplifier output of 5 mV. (d)} Tune C2, C6,
and C7 for il plifier outp