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INTRODUCTION

— SCOPE

This catalog is issued by TRW Composants Electroniques.
It provides complete information on all the TRW high-frequency transistors, modules
and integrated circuits available from our plant in Bordeaux.

The book is up-dated in timely intervals in order to reflect the latest developments of new
products. It has proven to be an excellent aid and reference to numerous project and
design engineers. )

— MARKET SEGMENTS

1)

2)

3)

4)

5)

HF-SSB
Market
2 to 30 MHz, high power linear transmitters.
Products
12, 28 and 50 V up to 150 watts linear transistors.
MOBILE
Market
VHF (88 and 175 MHz) and UHF (470 MHz) transmitters for use in commercial
and industrial mobile radio applications.
Products
7.5, 12 and 28 volts discrete transistors.
12 V power modules.
VHF/UHF BROADBAND

Market
Airbone and ground VHF/UHF transmitters — Navigation aids (ILS, VOR, GLIDE).

Products
Discrete and internally matched (JO) broadband transistors up to 100 watts.

BROADBAND HYBRID AMPLIFIERS

Market
General purpose up to 400 MHz for Instrumentation and Drivers for SSB/VHF/UHF
transmitters and TV transposers.

Products
High performance hybrids.

MATV

Market
Master Antenna Television Amplifiers — 40 to 860 MHz.
Cheap general purpose broadband amplifiers for small houses.
Higher price channel amplifiers for apartment buildings.
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Products
Low noise, high fT, linear transistors in plastic T-package for low price and in stud
packages for higher performance.

6) CATV

Market
Cable Antenna Television amplifiers — 40 to 300 MHz.

Products
High performance hybrids amplifiers for super linearity and cascability.

7) TV TRANSPOSERS AND TRANSMITTERS

Market
Equipment for TV land coverage : transposers and transmitters.

Products
High power linear transistors specified in two bands : VHF 170 to 225 MHz, UHF
470 to 860 MHz.

8) FM
Market
High power FM transmitters (88-108 MHz).

Products
High power transistors up to 175 W.

9) MICROWAVE

Market
1 to 4 GHz transmitters.

Products . _
1 to 4 GHz discretes and internally matched (MRA) transistors specified as :
— Linear (common emitter).
— Class C, Pulse (common base).
— Oscillators (common collector).

— TRW COMPOSANTS ELECTRONIQUES

This european facility was established in 1971 in order to provide optimum service to the

european market. The advantages to our customers are numerous :

® MARKETING — TRW Bordeaux has an experienced team of product managers ready
to discuss your needs and to serve your interests.

® MANUFACTURING — Most TRW products supplied by TRW Bordeaux are manu-
factured localy. The plant is equipped with the most modern machinery and
has complete DC and RF testing facilities including highly specialized test stations
for ultra-linear devices.
Manufacture and stocking in Bordeaux assures quick response to our customers
needs.

® QUALITY ASSURANCE — An independant Quality Assurance Department polices the
design, manufacturing and testing procedures and guarantees the highest possible
product quality.

® SPECIAL PRODUCTS — Should the products listed in this catalog fail to match your
requirements exactly, there is always the possibility of a specially designed or
modified device.
Once we have defined what the transistor should be for your application, a speci-
fication will be written by you, reviewed by TRW and a special part number assigned.
This procedure will insure proper operation of the devices in your equipment.
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APPLICATION ENGINEERING — One of the most important functions of TRW
Bordeaux is the applications assitance which can be rendered promptly, efficiently
and in a professional manner. The plant houses a well-equiped applications
laboratory, which is staffed by RF engineers specialized in all areas of solid-state
circuitry, applications and systems. Computer aided design is widely used.

In order to illustrate the level of expertise prevailing, some of the recent developments
are listed below : :

MOBILE
® 68-88 MHz — 100 W — 28 V Booster amplifiers.
® 7.5V broadband amplifier for portable radio.
VHF/UHF
® 100-400 MHz push-pull amplifier.
MATV
® 1.5 volt — 40-960 MHz amplifier.
TV TRANSPOSERS AND TRANSMITTERS
® Band 4-5 — Broadband — 7 watt — 60 dB IMD.
® Band 4-5 — Broadband — 12 watt — 60 dB IMD.
MICROWAVE
® Broadband microwave amplifier — 10 W up to 3 GHz.
® MARISAT amplifier — 50 W at 1.6 GHz.
o Common collector oscillator transistor up to 4 GHz.
FM
@ High efficiency transistor.
THERMAL RESISTANCE

® Measurement of the thermal resistances and time constants of the mains high
power transistors by the AVEBF method.
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Application

MOBILE
MOBILE
MOBILE
MICROWAVE
MICROWAVE
MICROWAVE

MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE

CATV
CATV
CATV
CATV
CATV
CATV
CATV
CATV
CATV
CATV
CATV
CATV

GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.
GEN.

VHF,

UHF,

PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.
PURP.

AM, FM
AM, FM

MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE

FM

MOBILE

MICROW. CLASS C
MICROW. CLASS C

Frequency

175 MHz
175 MHz
175 MHz
1 GHz
1 GHz
1 GHz

175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz

40-300 MHz
40-300 MHz
40-300 MHz
40-300 MHz
40-300 MHz
40-300 MHz
40-300 MHz
40-300 MHz

5-120 MHz
40-300 MHz
40-300 MHz
40-300 MHz
10-400 MHz
10-350 MHz

1-200 MHz

1-520 MHz

5-200 MHz

1-200 MHz

5-200 MHz
30-300 MHz
30-300 MHz
40-100 MHz
20-400 MHz
40-100 MHz
40-100 MHz
40-100 MHz
40-100 MHz

100-175 MHz
200-400 MHz
470 MHz
470 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz

88-108 MHz
68-88 MHz
0.6-1.0 GHz
0.6-1.0 GHz
7

Power Supply

or gain Voltage Package
(dB) V)
1w 125 TO 39
1TW 125 TO 39
1w 125 TO 39
1w 28 TO 117

25 W 28 TO 129
5W 28 TO 129
3w 13.6 380 SOE
10W 13.6 380 SOE
25 W 13.6 380 SOE
4 W 12.5 380 SOE
15w 12.5 380 SOE
25 W 12.5 380 SOE
30w 12.5 380 SOE
40 W 12.5 380 SOE
17 dB 24 CA

12 dB 24 CA

17 dB 24 CA
12dB 24 CA

17 dB 24 CA

12 dB 24 CA

22 dB 24 CA

22 dB 24 CA

18 dB 24 CA

33 dB 24 CA

33 dB 24 CA
38dB 24 CA

17 dB/800 mW 24 CA
33dB/800O mW 24 CA
18 dB/800 mW 24 CA
30dB/400 mW 24 CA

34dB/1T W 24 CA
35dB/2 W 24 CA
34dB/1 W 24 CA
22dB/1 W 24 CA
22dB/1 W 24 CA

17 dB/250 mW 24 CA
34 dB/400 mW 24 CA
17 dB/310 mW 24 CA
22 dB/100 mW 24 CA
22 dB/100 mW 24 CA
22dB/100 mW 24 CA

100 W 28 J-ZERO-C
70W 28 J-ZERO-C
25w 12.5 J-ZERO-C
55 W 12.56 J-ZERO-C
20w 12.6 J-ZERO-C
30w . 12,5 J-ZERO-C
40 W 125 J-ZERO-C
45 W 12.56 J-ZERO-C
70wW 12.5 J-ZERO-C
20w 12 MVM
20w 125 MVM

3W 28 MRA
9w 28 MRA
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Number

MRA 0610-18
MRA 0610-40
MRA 1014-2
MRA 1014-6
MRA 1014-12
MRA 1014-35
MRA 1417-2
MRA 1417-6
MRA 1417-11
MRA 1417-25
MRA 1720-2
MRA 1720:5
MRA 1720-9
MRA 1720-20
MRAL 2023-1.5
MRAL 2023-3
MRAL 2023-6

MRAL 2023-12

MRP 0912-50
MRP 0912-75
MRP 0912-150
MRP 0912-250

MRP 1115-1.5E
MRP 1214-8
MRP 1214-12 A
MRP 1214-30
MRP 1214-40 A
MRP 1214-60
MRP 1214-85 A

MV 20
MV 30
MVB 6
MX 7.6
MX 12
MX 15
PT 8740
PT 8809
PT 8810
PT 8811
PT 8828
PT 9700
PT 9701
PT 9702
PT 9703
PT 9704
PT 9704 A

PT 9730
PT 9731
PT 9732
PT 9733
PT 9734

PT 9780
PT 9780 A
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379
379
387
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395
395
395
403
403
403
403
411
411

A4
G111

411

419
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431

435
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201
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Application

MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
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MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C
MICROW. CLASS C

AAIADN N A N
wviIfvNUvv., VLAVO U

MICROW. CLASS C

MICROW. PULSE
MICROW. PULSE
MICROW. PULSE
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MICROW. PULSE
MICROW. PULSE
MICROW. PULSE
MICROW. PULSE
MICROW. PULSE
MICROW. PULSE
MICROW. PULSE

MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
UHF, FM, AM
UHF, FM, AM
UHF, FM, AM
UHF, FM, AM
UHF, FM, AM
UHF, FM, AM
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VHF, FM, AM
VHF, FM, AM
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SSB
SSB
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Supply
Voltage
V)

Package

MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA

MRA

MRA
MRA
MRP
MRP

MRA
MRP
MRP
MRP
MRP
MRP
MRP

MVM
MVM
MVM
MXM
MXM
MXM
TO 39
280 SOE
280 SOE
280 SOE
380 SOE
280 SOE
280 SOE
280 SOE
280 SOE
280 SOE
280 SOE

380 SOE
380 SOE
380 SOE
380 SOE
380 SOE

500 SOE
Flange
500 SOE
Stud
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Number

PT 9783
PT 9783 A
PT 9784 A
PT 9785
PT 9787
PT 9787 A
PT 9788
PT 9788 A
PT 9790
PT 9790 A
PT 9795 A
PT 9796
PT 9797

TP 210

TP 212

TP 250
TP 251

TP 252

TP 312
TP 390
TP 393
TP 394
TP 491

TP 1010
TP 1028
TP 1045

TP 2180
TP 2301

TP 2304
TP 2310
TP 2312
TP 2314
TP 2320
TP 2404
TP 2405
TP 2500

Page

33
33
25
25
33
33
33
33
41

a1

25
25

25

97
101

105
109

113

259
263
265
269
273

117
121
125

129
133

137
141
145
149
153
157
161
165
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Application

SSB
SSB
SSB
SSB
SSB
SSB
SSB
SSB
SSB
SSB
SSB
SSB
SSB

MOBILE, PORTABLE
MOBILE, PORTABLE

MOBILE, PORTABLE
MOBILE, PORTABLE

MOBILE, PORTABLE

MATV, GEN. PURPOSE
MATV, GEN. PURPOSE
MATV, GEN. PURPOSE
MATV, GEN. PURPOSE
MATV, GEN. PURPOSE

MOBILE
MOBILE
MOBILE

MOBILE
MOBILE

MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
VHF, FM, AM
VHF, FM, AM
MOBILE

Frequency

2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz

2-30 MHz
2-30 MHz

2-30 MHz

88 MHz
88 MHz

470 MHz
470 MHz

470 MHz

1 GHz
1 GHz
1 GHz
1 GHz
1 GHz

88 MHz
88 MHz
88,175,470 MHz

88 MHz
175 MHz

175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175, 470 MHz

Power
or gain
(dB)
50 W
50 W
75 W
100w

8w
8w
20w
20w
150 W
150 W
15W
30w

50 w

50 mwW

50w

10 mW
175 mW

1.56W

600 mV
100 mV
300 mV
700 mV
400 mV

22W
5W
2W

5W
3w

40 W
25W
275 W
4 W
17W
50 w
20 W

900, 350 mW

Supply
Voltage
V)

28
28
125
12,5
28
28
28
28
50
50
125
12,5
12.5

Package

380 SOE
Flange
380 SOE
Stud
380 SOE
Flange
500 SOE
Flange
380 SOE
Flange
380 SOE
Stud
380 SOE
Flange
380 SOE
Stud

500 SOE
Flange
500 SOE
1/2 inch
Stud
380 SOE
380 SOE
Flange
380 SOE
Flange

T-PACK
280 SOE

T-PACK
200 SOE
Studless

280 SOE

T-PACK
T-PACK
T-PACK
T-PACK
T-PACK

380 SOE
380 SOE
280 SOE
Studless
380 SOE
TP 131

380 SOE
TO 39

TO 39-GE
TO 39-GE
380 SOE
500 SOE
500 SOE
TO 46
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Number

TP 2503

TP 3093
TP 3094
TP 5695
TP 8706

TP 9140/A
TP 9150/A
TP 9160/A
TP 9170/A
TP 9180

TP 9380
TP 9381
TP 9382
TP 9383

TPM 401
TPM 405
TPM 425

TPV 364
TPV 366
TPV 375

TPV 376
TPV 394
TPV 502
TPV 590
TPV 591

TPV 596
TPV 597
TPV 598
TPV 599

TRW 2001
TRW 2003
TRW 2005
TRW 2010
TRW 2015
TRW 2020

TRW 2301
TRW 2304
TRW 2307
TRW 3001
TRW 3003
TRW 3005

TRW 52001
TRW 52101

TRW 52102
TRW 52104

Page

169

277
281
173
177

21
21
21
21
21

355
359
363
367

209
213
217

309
313
317

321
325
329
333

33/

341
345
349
350

437
437
437
437
437
437

449
450
451
453
453
453

461
461

465
469

ALPHANUMERICAL INDEX

Application

MOBILE

MATV, GEN. PURPOSE
MATV, GEN. PURPOSE

MOBILE
MOBILE

HF
HF
HF
HF
HF

FM
FM
FM
FM

BROADBAND V-UHF
BROADBAND V-UHF
BROADBAND V-UHF

TV BAND 3
TV BAND 3
TV BAND 3

TV BAND 3
TV BAND 3
TV BAND 4-5
TV BAND 4-5
TV BAND 4-5

TV BAND 4-5
TV BAND 4-5
TV BAND 4-5
TV BAND 4-5

MICROW.
MICROW.
MICROW.
MICROW.
MICROW.
MICROW.

MICROW.
MICROW.
MICROW.
MICROW.
MICROW.
MICROW.

MICROW.
MICROW.

MICROW.
MICROW.

CLASS C
CLASS C
CLASS C
CLASS C
CLASS C
CLASS C

CLASS C
CLASS C
CLASS C
CLASS C
CLASS C
CLASS C

CLASS A
CLASS A

CLASS A
CLASS A

Frequency

175, 470 MHz

1 GHz
1 GHz
88 MHz
175 MHz

27 MHz
27 MHz
27 MHz
27 MHz
27 MHz

108 MHz
108 MHz
108 MHz
108 MHz

100-400 MHz
100-400 MHz
100-400 MHz

225 MHz
225 MHz
225 MHz

225 MHz
225 MHz
860 MHz
860 MHz
860 MiHz
860 MHz
860 MHz
860 MHz
860 MHz

2.0 GHz
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Supply
Voltage
V)

12.5

15
15
12.5
28

12
12
12
12
12

28
28
28
28

20
20
20

25
20
25

25
28
20
20
20

20
20
20
20

28
28
28
28
28
28

22
22
22
28
28
28

20
20

20
20

Package

280 SOE
Studless

TO 39
TO 117
SOE 380
SOE 380

SOE 380
SOE 380
SOE 380
SOE 380
SOE 380

SOE 500
SOE 500
SOE 500
SOE 500

SOE 280
SOE 280
SOE 280

SOE 380
SOE 280
SOE 500
1/2 inch
SOE 500
SOE 280
SOE 280
SOE 200

S>UE Z00

SOE 280
SOE 280
SOE 280
MRA

HLP-8
HLP-8
HLP-8
HLP-8
HLP-11
HLP-11

HLP-8
HLP-8
HLP-8

HLP-8
HLP-8
HLP-8

TW 200
HLP-8
Flangeless
HLP-8
Flangeless
HLP-8
Flangeless



ALPHANUMERICAL INDEX

Part Power Supply
Number Page Application Frequency or gain Voltage Package
(dB) V)
TRW 52601 461 MICROW. CLASS A 2 GHz 1.5W 20 HLP-8
TRW 52602 465 MICROW. CLASS A 2 GHz 3.0wW 20 HLP-8
TRW 52604 469 MICROW. CLASS A 2 GHz 6.0 W 20 HLP-8
TRW 53001 473 MICROW. CLASS A 3 GHz 0.8 W 20 TW 200
TRW 53101 473 MICROW. CLASS A 3 GHz 0.8 W 20 HLP-8
Flangeless
TRW 53102 477 MICROW. CLASS A 3 GHz 1.6 W 20 HLP-8
Flangeless
TRW 53601 473 MICROW. CLASS A 3 GHz 0.8 W 20 HLP-8
TRW 53602 477 MICROW. CLASS A 3 GHz 1.6 W 20 HLP-8"°
TRW 54001 481 MICROW. CLASS A 4 GHz 05 W 20 TW 200
TRW 54101 481 MICROW. CLASS A 4 GHz 0.5 W 20 HLP-8
Flangeless
TRW 54601 481 MICROW. CLASS A 4 GHz 0.5 W 20 HLP-8
TRW 62601 485 MICR. OSCILLATOR 2 GHz 1.2W 20 HLP-8
TRW 62602 489 MICR. OSCILLATOR 2 GHz 2W 20 HLP-8
TRW 63601 493 MICR. OSCILLATOR 3 GHz 430 mW 20 HLP-8
TRW 63602 497 MICR. OSCILLATOR 3 GHz 850 mW 20 HLP-8
TRW 64601 501 MICR. OSCILLATOR 4 GHz 300 mW 20 HLP 8

TRW 64602 505 MICR. OSCILLATOR 4 GH: 600 mW 20 HLP-8

n
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HF-SSB



HF — SSB POWER TRANSISTORS

PRODUCT SUMMARY

13,5 V - HF SERIES

TP 9180

TP 9170/A
TP 9160/A
TP 9150/A
TP 9140/A

13,5 V - HF - SSB SERIES

PT 9795/A
PT 9796/A
PT 9797/A
PT 9784/A
PT 9785

28 V - HF - SSB SERIES

PT 9787/A
PT 9788/A
PT 9783/A
PT 9780/A

50 V - HF - SSB SERIES

PT 9790/A
LOT 1000

18

100 W PEP
75 W PEP
50 W PEP
30 W PEP
15 W PEP

15 W PEP
30 W PEP
50 W PEP
75 W PEP
100 W PEP

8 W PEP
20 W PEP
50 W PEP

100 W PEP

150 W PEP
200 W PEP

PAGE
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21

25
25
25
25
25

33

33
33
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HF - SSB 1.5 - 30 MHz
LINE-UP SUGGESTIONS

100 W - 12V - SSB RADIO FOR VEHICLE

2N 4427

I ——  100W

N ~
| e

100 W - 28 V - SSB RADIO - GROUND EQUIPEMENT

PT 9787 PT 9780
2N 3866

>

—— 150W

AT -32DB IMD

YAY
YAY,

400 W - SSB TRANSMITTER - MILITARY OR MARINE

PT 9790A

PT 9788A
PT 9787A
[\ 400W
l/ AT -32DB
IMD

Y\/
VAYARVA

19



VHF
LINE-UP SUGGESTIONS

30-70 MHz - AM - 100W PEAK - TACTICAL RADIO

PT 9787 PT 9783
2N 3866

— >

L 100W

s
~ Peak

VY

20



High Frequency - )

. TP 9180

Power Transistors TP 9170/A T5W
TP 9160/A 50W
TP 9150/A 30W
These power transistors are ballasted for rug- TP 9140/ A 15 W

gedness and will withstand infinite VSWR at all o) VSWR

phase angles. A unique emitter structure provides
high gain with wider emitter and base fingers
resulting in high reliability. Ballast resistor design
enables operation at Class A, AB and C.

380 SOE F 380 SOF

Electrical Characteristics (T, = 25 °C)

SYMBOL ‘ CHARACTERISTICS TEST CONDITIONS

Emitter Base Leakage
Current

lcpo Collector Base Leakage
Current

DC TEST

lces Collector Base cut off
current

DC Current Gain

Commun Emitter Power
output

Power Gain

Mismatch Tolerance

Emitter Base Voltage

g Vg Collector Emitter Voltage

=

S Ves Collector Base Voltage 50 50 50
g Ie Collector current 8 12 15
g Pd Power Dissipation 70 115 150

Storage Temperature — 65 to + 200 °C

21



TP 9180 - TP 9170 - TP 9160 - TP 9150 - TP 9140

Typical Series Input Impedance
at Rated Power

Typical Series Load Impedance

at Rated Power

CERAMIC ﬂ%
By
R
# e By |
Y 360 o 4o ot 330
[ S— ;LJ— 7 5 T 8:32NC 3A _ 325 =
T '3%'? | — 7798__1 1 NOM
& E # _‘l WENEH —'s——t
%

Mechanical Specifications

o Stud Torque, %9 in. Ibs., max.
o Lead Soldering, 300°C, 15 sec. rﬁax,

o Lead Fatique, 3 bends @ 90°
o Flange Flatness, 0.0008 in. typ.

—iX(Q) +iX(Q)
5 06
TPO150| o |®
a TP(9140 0.5 TP 9160
TP|9160
3 . 0.4
TP 9170
) 03 TPRIT0 TP 9150
1 ¢ TP 9180 0.2 . TP 9140
TP 91)80
0 1 2 3 0 2 4
R(Q) R (Q)
TP 9140 TP 9140 A
TP 9150 TP 9180 A
TP 9160 TP 9160 A
TP 9180 TP 9170 TP 9170 A

TR w COMPOSANTS ELECTRONIQUES S.A.
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TP 9180 - TP 9170 - TP 9160 - TP 9150 - TP 9140

Typical Power Output vs Power Input

TP 9140
w
20 o
5 G
A
Ve -
10 //
//
!/ F = 27 MHz
/4 Ic, = 2P mA
0 0.2 04 0,6
Power Input - W
TP 9150 TP 9160
w w
- /
40 a6V . - 50 A 1

Nie: N CE qf?/ z
/ = "/ \\Ce/

30 7 0 K
it N4

1 o, = 50fna F = 27|MHz
0 ,/ - Icq = 50[mA
0 0,5 1 1.5 0 1 2

Power Input - W Power Input - W
TP 9170
w TP 9180
/ NV w
_ A\ >
80 o b2 /
NG NI

KAy 100 A xs
Q& z
50 \\L// 80 / N e

40 A
Yog
/ 16, = 10D mA 40 i

// F = 27 MHz 60 OTJV//
E

=127 MHz

20 / ’ / Icq =[100 mA

/4  —f

0 1 2 3 4 0 1 2 3 4
Power Input - W Power Input - W

TR w COMPOSANTS ELECTRONIQUES S.A.
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TP 9180 - TP 9170 - TP 9160 - TP 9150 - TP 9140

TYPICAL APPLICATIONS

15 W Power Amplifier

C; ARCO 469 170-780 pF

C, ARCO 427 55-300 pF

C; ARCO 427 55-300 pF

C; ARCO 427 55-300 pF

C, ARCO 427 55-300 pF

Cs 1000 pF UNELCO

Cs 0,1 uF Disc

C, 50 uF Electrolytic

Cs 0,1 uF Disc

L, 6turns @ 8 mm 1 mm wire

L, 4turns g 11 mm 1,2 mm wire
L; 10turns @ 12 mm 1,2 mm wire
L, VK 200 ferrite chocke

15Q
R, 10Q/5 W

50 W Power Amplifier

C, ARCO 427 55-300 pF + 400 pF UNELCO
C, ARCO 469 170-680 pF

C; ARCO 427 55-300 pF

C, ARCO 425 24-200 pF

Cs 1000 pF UNELCO

Cs 0,1 uF Disc

C, 470 pF Electrolytic

Cg 0,1 uF Disc

L, 3turns g 10 mm 1,4 mm wire

L, 3turns g 10 mm 1,8 mm wire L = 13 mm
L; 8turns @ 12 mm 1,2 mm wire

L, Vlé 2&)0 ferrite chocke

1,
R, 10Q/5W
R, 39 Q

100 W Power Amplifier

C,; ARCO 423 ' 7-100 pF

C, ARCO 467 110-680 pF

C; ARCO 469 170-780 pF

C, ARCO 466 80-480 pF

Cs 400 pF UNELCO

C¢ 0,1 uF Disc

C, 1000 pF UNELCO

Cs 0,1 wF Disc

Cy 470 pF Electrolytic
156Q

R, 10Q/5 W

L, 3turns g 11 mm 1 mm wire L = 15 mm
L, 3turns @ 15 mm 1,8 mm wire L = 20 mm
Ly 5turns @ 12 mm 1,8 mm wire

Ls VK 200 ferrite chocke

TRMW composANTS ELECTRONIQUES S.A.
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SSB Power Transistors

This Series features both high gain and high
power, providing the desired power output with
fewer devices. These power transistors are bal-
lasted for ruggedness and will withstand infinite
VSWR at all phase angles. A unique emitter
structure provides high gain with wider emitter
and base fingers resulting in high reliability.
Ballast resistor design enables operation at
Class A, AB and C. These rugged units are sui-
table for both narrow band and broadband HF
communications and instrumentation service.

Electrical Characteristics (T, = 25 °C)

D C TESTS

|
|
|

SYMBOL

CHARACTERISTICS TEST CONDITIONS

Collector - Base Breakdown

BVEpo

Emitter - Base Breakdown

Ices

Collector - Emitter Cutoff
Current

HFg DC Current Gain
AHFg Matched Pairs
Pout Output Power PEP
P Power Gain
n
[
7}
w
-
w .
| IMD Intermodulation Distorsion
VSWR Mismatch Tolerance
| Rth Thermal Resistance
§ Jonction to Heatsink
< (Including Contact)
T
-

(" pras - ow )

PT 9784/A - T5 W
PT 9797/A - 50 W
PT 9796/A - 30W
PT 97%/A - 15 W

| 9796/A | 9797/A

k o VSWR )

PT | PT

[ pT
| 9784/A |

25-150

25-150 |20-100 |20-100

A10 A10 A5 A5

30 50 75

15 15 15
—32 |—32 |—32

o] [e¢] 0 @
2,5

2,0
1.4




HF SSB

Absolute Maximum Ratings (T, = 25 °C)

Part Veso Veeo Veso Tstorage

number \ \ \" °C
PT 9795/A 50 20.0 4.0 — 65 to 200
PT 9796/A 50 20.0 4.0 — 65 to 200
PT 9797/A 50 20.0 4.0 — 65 t6 200
PT 9784/A 50 20.0 4.0 — 65 to 200
PT 9785 50 20.0 4.0 — 65 to 200
The « A » suffix on part number denotes stud package

PT 9795 PT 9795 A
PT 9796 PT 9796 A
PT 9797 PT 9797 A
PT 9785 PT 9784 PT 9784 A
w 18‘%
e /1C
&S
—_Y +— T
S e
— 7
ofs | em
8328 A . 325 728
NOW
W?EA " T
8

Mechanical Specifications

o Stud Torque, 10 in. Ibs., max. e Lead Fatique, 3 bends @ 90°
o Lead Soldering, 300°C, 15 sec. max. o Flange Flatness, 0.0008 in. typ.

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9785

Series Input Impedance vs Frequency

R JX Q
Q 0
\ /
10 3
\R
A —5
Vg ={135V
5 Py =|100 W
—10
\rg
0 5 10 156 20 25 30

Frequency - MHz

Series Load Impedances vs Frequency

R X
Q
Vee =f135V
s Pou =100 W “
X
2 —1| 0

0 5 10 15 20 25 30
Frequency - MHz

Test Circuit Ports List

C, ARCO 423 7-100 pF
C, ARCO 467 110-680 pF
C, ARCO 469 170-780 pF
C, ARCO 466 80-480 pF
Cs 400 pF UNELCO

C¢ ARCO 423 7-100 pF
C, 1000 pF UNELCO

Cs 01 uF

C, 470 pF Electrolytic

C,o 0.1 uF

100

80

60

40

20

Power Output vs Power Input

d
// —
~N
’\Q’Sa/ e
Ny /(&4
/ F =28 MHz
Y 1., =|100 mA
/|
V/

1 2 3 4 5 6

Power Input - W

28 MHz Test Circuit

L, 3turns @ 11 mm 1 mm wire L = 15 mm
L, 3turns @ 15 mm 1,8 mm wire L = 20 mm
L; Sturns @ 12 mm 1,8 mm wire

L, VK 200 ferrite choke

R, 1,5Q
R, 10Q/5 W

27

TR w COMPOSANTS ELECTRONIQUES S.A.




PT 9784/A

Series Input Impedance vs Frequency Power Output vs Power Input
R JX Q
Q 0 w
e
R l— y) L~
20 X —5 80 K "/ ,<

3 %
15 / —10 60 3
Ver =135V 7
‘0 Pou = 15 W s . A
/ F =28 MHE
\ 20 /| Icq =] 100 mA
-l V4

[ ——t—
0 5 10 15 20 25 30 0 1 2 3 4
Frequency - MHz Power Input - W

Test Circuit Parts List
Series Load Impedance vs Frequency
R L; 3turns g 12 mm 1,4 mm wire
Q Q L, 2turns g 13 mm 1,8 mm wire L = 10 mm
Veg = 13.5)V Ly 8turns @ 12 mm 1,2 mm wire
3 Pouf = 75V 1 Ly VK 200 ferrite choke

) X — lo C, 400 pF UNELCO
. C, ARCO 427 55-300 pF
L —1 C; ARCO 469 170-780 pF
C, ARCO 469 170-780 pF
Cs ARCO 427 55-300 pF
Cs 300 pF UNELCO
0 5 10 15 20 25 3 C; ARCO 425 24-200 pF
Frequency - MHz Cg 1000 pF UNELCO

C, 01uF

Cio 470 pF Electrolytic

Cy;; 01 uF

28 MHz Test Circuit R, 15Q
10Q/5W

TR w COMPOSANTS ELECTRONIQUES S.A.



PT 9797/A

Series Input Impedance vs Frequency Power Output vs Power Input
R JX Q
Q 0 w
g*//\x /f
20 | X "] _5 50 A - v;/

L P
15 \ // —10 40 \\j/ﬁy

\ Ve =|135 V //
10 \ Pou =[50 W —15 30 /

5 \\ 20 ///

ol F =28 MHz
lcg = mA
10 Ca
0 5 10 15 20 25 30
Frequency - MHz
0 1 2
Power Input - W

Series Load Impedance vs Frequency Test Circuit Parts List
R JX .
Q Q L, 3turns g 10 mm 1,4 mm wire

Veg|= 135 L, 3turns g 10 mm 1,8 mm wire L = 13 mm

3 Pou= 50 W 1 L; 8turns @ 12 mm 1,2 mm wire

L, VK 200 ferrite choke

C, ARCO 427 55-300 pF + 400 pF UNELCO
1 R 1 C, ARCO 469 170-780 pF

C; ARCO 427 55-300 pF

C, ARCO 425 24-200 pF

Cs 1000 pF UNELCO

o] 5 10 15 20 25 30 Cs 0,1 y.F
Frequency - MHz C, 470 yF Electrolytic
Cy 01 uF
R, 1,5Q
28 MHz Test Circuit R, 10Q/5W

39Q

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9796/A

Series Input Impedance vs Frequency Power Output vs Power Input
R JX
Q 0oQ w
_3sll—
R Nde
20 —5 40 RN

=

—10 /
Ved = 13,5]V 30 7

\‘ d
adl : / A
10 Puud= 30V s /
\ 20 /
5 N 4 F = P8 MHz
o~y
~——__| . / Icq =0 mA

10
7
0 5 10 15 20 25 30
Frequency - MHz
0 0,5 1 1.5
Power Input - W
Series Load Impedance vs Frequency
R X Test Circuit Parts List
Q Q
Veg {135V L; 4turns @ 12 mm 1 mm wire
6 Pour =|30 W +1 L, 4turns @ 12 mm wire L = 8 mm
L; 10turns @ 12 mm 1 mm wire
4 X 0 L. VK 200 ferrite choke
2 R —1 C, ARCO 469 170-780 pF + 200 pF UNELCO
C, ARCO 469 170-780 pF
C; ARCO 427 55-300 pF
o 5 10 15 20 25 3 C, ARCO 427 55-300 pF
0 C; 1000 pF UNELCO
Frequency - MHz Ce 0,1 uF
C, 50 uF Electrolytic
Cg 0,1 uF
28 MHz Test Circuit
R; 1.5Q

iV R210Q/5W

I_

c. e C —-— ¢,
Ls
4

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9795/A

Series Input Impedance vs Frequency

R JX
Q 0Q
R Ve =|135V
P .. =15 W
20 out —5 Power Output vs Power Input
/ —
15 L\ 7 —10
y w _ 3.5\14/1
0 X 15 20 o1
1 -
-
\ / V_)\l [
=z VI
5 \‘ c,i//
\.\‘— e
0 / 4/
5 10 15 20 25 30 10 / F =28 MHz
/ Icq =| 20 mA
Frequency - MHz /
7/
/4
Series Load Imped vs Frequency 0
R 0,1 0,2 0,3 0.4 0,5 0,6
?1 Jg))( Power Input W
Veg[= 135V
6 Pou|= 15 W ‘1
\L\
4 %+ O
2 —1
0
5 10 15 20 25 30
Frequency - MHz Test Circuit Parts List

C, ARCO 489 170-780 pF
C, ARCO 427 55-300 pF

28 MHz Test Circuit C, ARCO 427 55-300 pF
C, ARCO 427 55-300 pF
Cs 1000 pF UNELCO

c. == =Cof  kic, *Vee C, 0,1 uF Disc
* C, 50 uF Electrolytic
ouT Cg 0,1 uF
N @50
Y % L, 6turns g 8 mm 1 mm wire

R L, 4 turns g 11 mm 1,2 mm wire

Ly 10 turns @ 12 mm 1,2 mm wire
L, VK 200 ferrite choke

Cs 5 R, 1,5Q
/ R, 10Q/5W

TR w COMPOSANTS ELECT! RONIdUES S.A.
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HIGH POWER LINEAR RF /7~
POWER TRANSISTOR

PRELIMINARY

The LOT 1000 Low @Jc transistor is intended for use in
Marine, Military, and Commercial high power SSB and
CW RF transmitter designs. The combined die and
package state-of-the-art technology enables reliable
operation at elevated case temperatures.

.5 Low Theta Package \

200 WATTS PEP,
2-30MHz, 50V,
LOW ouc,
0-42°C/W
@100° HEATSINK

v,

062 — 635 *41

—_—_———t
—r
TOP CLAMP 050

SYMBOL CHARACTERISTICS

Collector Base Voltage
Collector Emitter
Collector Emitter Leakage
Emitter Base Voltage

hre D.C. Current Gain

Pout Power Output
IMD 3rd Order
VSWRL Collector Load

*Phase angle s varied >360° during 3- seco

Thermal Resistance

32




SSB Power Transistors

Electrical Characteristics (T;,,,c = 25 °C)

D C Tests

The PT 9780 SSB/VHF Series features both
high gain and high power, providing the desired
power output with fewer devices. These power
transistors are ballasted for ruggedness and wiii
withstand infinite VSWR at all phase angles. A
unique emitter structure provides high gain with
wider emitter and base fingers resulting in high
reliability. Diffused ballast resistors design ena-
bles operation at Class A, AB, and C. These rugged
units are suitable for both narrow band and
broadband SSB and VHF communications and
instrumentation service. They are suitable for the
following applications :

2-30 MHz SSB, FM, AM
2-76 MHz SSB, FM, AM
2-100 MHz | Linear Class A, SSB, FM, AM

CHARACTERISTICS | CONDITIONS

Collector to Base Breakdown
Voltage

Collector to Emitter Breakdown
Voltage

Collector - Emitter Cutoff Current

Emitter - Base Leakage Current

D.C Current Gain

Matched Pairs

Power Gain

Intermodulation Distortion

Mismatch Tolerance

33

(" PT 9780/A
PT 9783/
PT 9788/A
PT 9787/

oow )

o0 W
20W
W

e VSWR

PT 9787/APT 9788/A'PT9783/A'PT 9780/A] UNIT

10-100

10-100




PT 9780 - PT 9783 - PT 9787 - PT 9788

Absolute Maximum Ratings (Tcase = 25°C)

e Stud Torque, 10 in. Ibs., max.

o Lead Soldering, 300°C, 15 sec. max.

Mechanical Specifications

e Lead Fatique, 3 bends @ 90°

o Flange Flatness, 0.0008 in. typ.

Part Vcso Vceo Veso Ic Max PT@25°C Bic TSTORAGE
Number * Volts Volts Volts Amps Watts °C/W c
PT9780 70 40 4.0 20.0 350 0.50 -65 to 200
PTS780A 70 40 4.0 20.0 250 0.70 -65 to 200
PT9783 70 40 4.0 10.0 175 1.0 -65 to 200
PT9783A 70 40 40 10.0 100 1.75 -65 to 200
PT9788/A 70 40 4.0 4.0 70 25 -65 to 200
PT9787/A 60 40 4.0 2.0 25 7.0 -65 to 200
*The "“A” suffix on part number denotes stud package.
Package Outlines
PT9783 PT9783A
PT9788 PT9788A
PT9780 PT9780A PT9787 PT9787A
TR S
i
“, ]C
I

CERAMIC
CAP\}. 22 .! 38»54 '?'g
"]
,%—,5: | .,
8:32NC 3A 325 730

TR W COMPOSANTS ELECTRONIQUES S.A.

34




PT 9780

IMD — dB Power Gain — dB Power Output — Watts CW

Ohms (Real)

PT9780 and PT9780A

Power Output vs Power Input
200

160 ”
v
120 ///24v
/ ///zov
80 /| /
%8
40— Z4
ad F = 100MHz
Class C
0 i

0 8 16 24 32
Power Input — Watts CW

Power Gain vs Frequency

30
Power Qutput
24 28V = 150w _|
24V = 125W
20V = 100W
18 %
28V 20V
Y \§ Lo
6 <
0

2 20 40 60 80 100
Frequency — MHz

IMD vs Power Output

0
[
Vee = 28V
-10 Ico = 120mA—
F = 28MHz
-20
- y4
30 - 3rd—p*
—
-40 5th

0 30 60 90 120 150
Power Output — Watts (PEP)

Series Input Impedance
vs Frequency

50 3.0
40 Vee = 28V 929
\ Pout = 100W
=3
3.0 \ 1.0 E
X L—1 2
20 | o £
A~ )
R -1.0
1.0 =
0
2 20 40 60 80 100

Frequency — MHz

Power Output vs Power Input
200

et

5 150 A v
£ ///ﬁv
T A
- // “
o
2
& 40 /;// F = 30MHz |

0 ClasIe, AB

0 10 20 30 40
Power Input — Watts CW

fivs Ic
300

Vee = 15V

250

n
o
1=

o
=)

Frequency — MHz

o
S

o
e\

0 2 4 6 8 10
Collector Current (Ic) — Amps

DC Safe Operating Area

25 T T
" Tease = 30°C
g 20
< \\
|
T 15
z \\ PT9780
3 10— pro780a \\
5
E 5 i\
5]
0
0 10 20 30 40 50
Collector Voltage (Vce) — Volts
Series Load Impedance
vs Frequency
5.0 3.0
40 Vee =28V f5
Pout = 100W
_ R
330 1.0
—
-5
z ) >
520 0
1.0 01
0
2 20 40 60 80 100

Frequency — MHz

Ohms (Imag)

TR w COMPOSANTS ELECTRONIQUES S.A.

35




PT 9783

Power Output vs Power Input

100

// 28V

g 80 v Z;W—-
w
S| A
= 60 7
| /
g /4
5 40
3 4
2 /4
g2
e F = 100MHz

o Class C

0 10 15 20

Power Input — Watts CW

Frequency — MHz

Power Gain vs Frequency
30
T
Power Qutput
24 28V = 80W
24V = 70W
Q 20V = 60W
| 18] }
£ 28V 20V
S 2 24V |
N
6
0
2 20 40 60 80
Frequency — MHz
IMD vs Power Output
¢ T
Vee = 28V
-10 Ica = 70mA
F = 28MHz
@ -20
L]
|
[=]
=-30 3rd 1
-40 5th i/
-50
15 30 45 60
Power Output — Watts (PEP)
Series Input Impedance
vs Frequency
5.0 3.0
40 Vce = 28V
Pou = 50w 20
3 3.0 1.0
&
z \ X
20 0
& /w—"“
10 N R 10
0
20 40 60 80 100

Ohms (Imag)

PT9783 and PT9783A

Power Output vs Power Input

100 T
/ ZBV/ 24V
|
g &0 V4
£ L~ 20V
g [l A
= 60
| a
2o g/
3 v
g /
g F = 30MHz
Class AB
0 N
0 05 10 15 20 2
Power Input — Watts CW
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PT 9788

Power Output vs Power Input
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Power Output vs Power Input

50
28V_]
§ 40 /4
24V
L ,/ ]
| / 2oV
£ VA ]
o
g 4
2 1
& F = 30MHz
0 Class AB
0 025 050 075 10 125
Power Input — Watts CW
fivs lc
300
250
~ Vee =15V
x
H 1~
| 200 p >
3
<
2 150
g
w
100
£
0 05 10 15 200 2.
Collector Current (Ic) — Amps
DC Safe Operating Area
5 T
- Tease = 30°C
g 4
) \
g 3
€
g
3 2
& \
£ S
o
0
0 10 20 30 40 5
Collector Voltage (Vce) — Volts
Series Load Impedance
vs Frequency
25 I | 30
Vce = 28V
20 Pout = 20W —120
315 - 105
< £
€ -\_\ / £
E 10 0 &
s X 5
5 -10
0

2 20 40 60 80 100
Frequency — MHz

TR w COMPOSANTS ELECTRONIQUES S.A.

37




PT 9787

PT9787 and PT9787A

Power Output vs Power Input
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PT 9780 - PT 9783 - PT 9787 - PT 9788

28MHz Test Circuit for
PT9780/A, PT9783/A, PT9788/A

2.4Q 1.0Q

Output
_I_ 28MHz 1
C1 ARCO #467,110-580pF
C234 ARCO #466, 80-480pF
Cs  ARCO #469, 170-780pF
Cs  5uF, 50V ELE
R 50Q,2wW
L14 5 turns #14 tinned copper, 0.5 mean diameter, 1 equals 1.0”
L2 10 turns #18AWG, 0.5” mean diameter
L3 4 turns #20AWG through two Stackpole #23-1838 cores
Ls 6.8uH molded
Vec 28V
ves 1.6 volts (Ic[Quies] = 100mA)
28MHz Test Circuit for
PT9787 and PT9787A
= L 3 » 28V
90 S
390pF
Input 0.10 Output
T2 ”
470pF L2
100pF Tt

R 1.0Q on each emitter (0.5Q)

Tr 6 turns, #22 wire tapped 2 turns from ground, on Fairrite Products #43 bead. -
T2 4turns, #20 wire tapped 3Y2 turns from ground, on Fairrite Products #43 bead.
Lt 1.0uH

L2 0.05uH

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9780 - PT 9783 - PT 9787 - PT 9788

MTTF Factor
vs Junction Temperature

1x10'° \
\ Divide by Ic? to obtain
\ \ metal lifetime in hours.

NC N
N\
N R

Nk N
N A\

I/IIH]

1x10°

IR

i
pd
%

1x10°

T

MTTF Factor — Hrs. x Ic?
1

1x107 \

/

1x10° \

FTTrm

1x10%

80 100 120 140 160 180 200

Junction Temperature — °C
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SSB POWER
TRANSISTORS

The PT 9790 SSB/VHF Series features both
high gain and high power, providing the desi-
red power output with fewer devices. These
power transistors are ballasted for ruggedness
and will withstand infinite VSWR at all phase
angles. A unique emitter structure provides
high gain with wider emitter and base fingers
resulting in high reliability. Diffused ballast
resistor design enables operation at Class A,
AB, and C. These rugged units are suitable for
both narrow band and broadband SSB and
VHF communications and instrumentation ser-
vice. They are suitable for the following appli-

cations :
2-30 MHz SSB, FM, AM
2-76 MHz SSB, FM, AM

2-100 MHz I Linear Class A, SSB, FM, AM

Electrical characteristics (25 °C)

SYMBOL CHARACTERISTICS TEST CONDITIONS

BVcpo Collector - Base

Breakdown

Collector - Emitter
Breakdown

BVcgo

BVcgr Collector - Emitter

Breakdown

Emitter - Base
Breakdown

DC Tests

D.C Current Gain

Matched Pairs

Power Gain

Intermodulation Distortion

RF Tests

Mismatch Tolerance

Collector Current

Thermal Resistance
Junction - Case

Operating

Thermal Resistance Case -
Case - Heatsink

Storage Temperature

a1

-

HF - SSB
190 W - 30V
o VSWR




PT 9790
PT 9790 A

( Watts)

Out

Power

Power Gain (dB)

8 j-cc/w

Power Out Put vs Power input

Po vs Pin
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180
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160

140 /
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20

2.0
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3.0
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30
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24 50V : 150 W
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6
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80 100
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==
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PT 9790
PT 9790 A

28 MHz TEST CIRCUIT

L3
Lg Csq
/I

C3

c §= R C; = C5 =170-780pF - ARCO 469 Trimmer capacitor
c 10 22 ¢cl-c =80-480 pF - ARCO 466 Trimmer capacitor
1 2 4
Cy = 55-300 pF - ARCO 427 Trimmer capacitor
C¢ = 1000 pF Mica Capacitor UNELCO
C, = 10 wF Ceramic Disc
Cg = C;o = 0.1 uF Ceramic Disc
Cy = Cy, =470 uF/63 V Electrolytic

L; =5 turns 15/10 mm Silvered wire - 10 mm I.D. -
25 mm length

L, = 10 turns 8/10 mm Enamelled wire - 10 mm I.D.

Ly =4 turns 12/10 mm Enamelled wire - 10 mm IL.D. -

10 mm length

L, =7 turns 15/10 mm Enamelled wire - 10 mm L.D. -
20 mm length

R, =1Q-2W

R, =27 Q-2W

PACKAGE OUTLINE

INCH

229
221
4LEADS

—
|

CERAMIC

‘ # e
T T &
095 i i
UNF-2A H_m 3 é
PT 9790 PT 9790 A

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9790
PT 9790 A

MTTF Factor vs junction température
00 120 140 160 180 200 220 240

1x 100

Divide MTTF by Ic?
to obtain metal
lifetime in hours

1x 109 \

MTTF factor (Hrsxlc?)
/3
-
D
>

1% 108 \

1% 107
90 110 130 150 170 190 210 230 250
Junction Temp (°C)

TR w COMPOSANTS ELECTRONIQUES S.A.

44



MOBILE



MOBILE
PRODUCT SUMMARY

FREQUENCY POWER GAIN VOLTAGE

P/N (MHz) OUTPUT (dB) V) PACKAGE PAGE
w)

TP 210 88 0.05 7.5 T-PACK 97
TP 212 88 5.0 7.5 280 SOE 101
2 N 4427 91 0.5 17 8 TO-39 55
TP 1045 88 1.6 11.8 9.5 280 SOE 125

Studless
TP 2312 88 3 15.7 12.5 TO-39 GE 145
TP 8706 88 35 15.5 12 380 SOE 177
TP 2314 88 4 16 12.5 TO-39 GE 149
TP 1028 88 5 10 12,5 380 SOE 121
TP 5695 88 10 9.2 12,5 380 SOE 173
TP 2320 88 20 11.2 12,56 380 SOE 153
ML 20 68-88 20 21.2 12,5 MVM 75
TP 1010 88 22 10.9 12.5 380 SOE 117
TP 2304 88 40 7 12.5 380 SOE 137
TP 2180 88 80 7.0 12,5 J-ZERO-C 129
TP 1045 175 1.5 11.7 9.5 280 SOE 125

Studless
TP 2503 175 5 11 9.5 280 SOE 169

Studless
TP 2500 175 0.9 12,5 12.5 TO-46 165
2 N 4427 175 1 10 12.5 TO-39 55
PT 8740 175 1.8 125 12.5 T0-39 85
TP 2310 175 25 12 12.5 TO-39 141
TP 2312 175 2.75 15.3 12.5 TO-39 GE 145
TP 2301 175 3 15 12.5 TO-131 133
2 N 5589 175 3 8.2 13.6 380 SOE 59
TP 2314 175 4 12 12.56 TO-39 GE 149
2 N 6080 175 4 12 12.5 380 SOE 63
PT 8828 175 9 11.1 12.5 380 SOE 93
2 N 5590 175 10 5.2 13.6 380 SOE 59
2 N 6081 175 15 6.4 12.5 380 SOE 63
PT 8811 175 15.0 10.0 12.56 280 SOE 89
TP 2320 175 17.0 8.2 12.5 380 SOE 153
JO 4020 175 20 9 12. J-ZERO-C 69
MVB 6 140-175 6 26 10.5 MVM 81
MV 20 140-175 20 20 12.5 MVM 77
2 N 5591 175 25 4.4 13.6 380 SOE 59
2 N 6082 175 25 6.2 12,5 380 SOE 63
2 N 6083 175 30 5.7 12,56 380 SOE 63
TP 2303 175 30 6 12.5 380 SOE 133
MV 30 150-160 30 21.7 13.5 MVM 77
JO 4030 175 30 7.8 12,5 J-ZERO-C 69
2 N 6084 175 40 4.6 12.56 380 SOE 63
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MOBILE

PRODUCT SUMMARY

FREQUENCY POWER GAIN VOLTAGE
P/N (MHz) OUTPUT (dB) V) PACKAGE PAGE
(W)
TP 2304 175 40 5.2 12.5 380 SOE 137
JO 4040 175 40 7.3 125 J-ZERO-C 69
JO 4045 175 45 6.5 125 J-ZERO-C 73
JO 4070 175 70 5.9 125 J-ZERO-C 73
2 N 3866 175 1 11.2 28 39-TO 51
PT 9730 175 4 13 28 380 SOE 201
PT 9732 175 8 12 28 380 SOE 201
PT 9734 175 15 11.56 28 380 SOE 201
PT 9731 175 25 10 28 380 SOE 201
PT 9733 175 50 7.9 28 380 SOE 201
TP 2404 175 50 7.9 28 500 SOE 157
TP 2405 175 90 5.5 27 500 SOE 161
JO 1006 175 100 7 28 J-ZERO-C 185
PT 9782 (A) 175 100 (PK) 7 28 380 SOE —_
TP 250 470 0.01 10 7.5 T-PACK 105
TP 251 470 0.175 124 7.5 200 SOE 109
Studless
TP 252 470 1.60 10 7.5 280 SOE 113
TP 2500 470 0.35 8.5 12,5 TO-46 165
TP 1045 470 2 10 12.5 280 SOE 125
Studless
PT 8809 470 2 10 125 280 SOE 89
TP 2503 470 5 8.5 12.5 280 SOE 169
Studless
PT 8810 470 5 8.5 1256 280 SOE 89
MX 7.5 400-512 7.5 18.0 125 MXM 83
PT 8811 470 10 6 125 280 SOE 89
MX 12 400-512 12.0 19.0 12.5 MXM 83
MX 15 400-470 15.0 19.0 125 MXM 83
JO 3025 470 25 4 12.5 J-ZERO-C 67
JO 3055 470 55 4.4 125 J-ZERO-C 67
2 N 3866 400 1 10 28 TO-39 51
PT 9700 400 1.5 11 28 280 SOE 193
PT 9701 400 4 9 28 280 SOE 193
PT 9703 400 10 9 28 280 SOE 193
PT 9702 400 20 7 28 280 SOE 193
PT 9704 400 30 6.3 28 280 SOE 193
PT 9704 A 400 30 7.8 28 280 SOE 193
JO 2015 A 400 70 8.4 28 J-ZERO-C 189

47



MOBILE
LINE-UP SUGGESTIONS

88 MHz

7.5V POCKETPHONES

50 MW
5 MW 1.5W 5,0W

12,6V POWER AMPLIFIER

100MW

TP2180 80w

10W 40w

200MW PT8811
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MOBILE
LINE-UP SUGGESTIONS

175 MHz

7.6V POCKETPHONES

1,5W
. MW 10MW 0.2W 5W

12,5V POWER APLIFIERS

100 MW ——TP2312 TP2320 17W

50 MW — TP2500 PT8828 30W
13,0W
500- MW ——{PT8811 TP2304 40W

28V AM/FM POWER AMPLIFIER

200 MW 40W__ lprg731 25W__ 1pr9782 100W
A (PK)
25W AM
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MOBILE
LINE-UP SUGGESTIONS

470 MHz

7,5V POCKETPHONES

1,0MW

12,6V POWER AMPLIFIERS

50 MW PT8809 PT8811 1ow
200MW 55w

28V POWER AMPLIFIER

120MW—PT9700 1.5W 100w




RF Power Transistor

Intended for class A, B or C VHF/UHF military
and industrial communications.

Mobile - Aircraft - CATV/MATV - Sonobuoy -
Radio Sonde - Fuse - Telemetry.

Electrical Characteristics (T;,,,. = 25 °C)

symsoL CHARACTERISTICS TEST CONDITIONS

Emitter - Base Breakdown
Voltage

Collector - Emitter
Breakdown Voltage

Collector - Base Breakdown
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

R.F Current Gain

Collector - Base
Capacitance

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Operating

Power Dissipation

51

1 Watt at 400 MHz,
10 dB Gain, 28 V.
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2 N 3866

TYPICAL Poyy vs Py .

TYPICAL VALUES

Pout 2N3866 at 400 MHz Typical hgg vs Ic.
w
’ e
15 B ez 5N A7
. -lg\l had v
1
1/ 55 v
50
.5
o A
Pin 40 : x
o 50 100 150 200 mw o 100 m "
Cob. Cib vs Vg Ves - DC Safe Operating Area
[
pF C
CibCol mA
14 7 F=1MHz 5 +
|
12 6 T
105 \ 'v ‘o‘
0 3
84 N T lew 100 SR
I~ AN
63 Zob
42 \ N
21 N
10
° 0 2 30 v, ()] 10 20 30
T2 3 v Vee
frvs Ic Maximum Power vs Case Temp.
GHz . !
12 t T
fy Veg=15V—1 W,
! s F:200 AHz ] s
4
8 N
3 N
.6 2 \
N
4T 1 N
p.
° 0 40 60 80 100 ) 25 75 125 175 OC
mA lc
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2 N 3866

TYPICAL Z, vs F.

2N3866

TYPICAL Pouy vs PIN IVCEIF'

Pour Vee P
(W) (V) (mW)
.7+
12 20 28
].6-i-

[ 25
154 1
144

+ T 50
13T 300 MHz

- - 75
124 20

E 'aoo 400 +100
114+ 350 450

-
:400 125
Lo+ 450 S00MHz
k 500
91+
300MHz
84 350
498
500 MHz
T+
64+

5
5T
4t
Ll 2N3866

TRW comPOSANTS ELECTRONIQUES S.A.
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2 N 3866

RF POWER TEST CIRCUIT

DIMENTIONS IN mm.

Cl 7 - 60 pF
c2 4 -40pF
Cc3 7 - 60pF
C4| 1000 pF
C5| 50pF
cé 0,9-7pF
c7 1,5- 20pF
R1| 390
R2 5 N
2048
max
—1 ﬁ:
=
—
12,7max

TRW composSANTS ELECTRONIQUES S.A.
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RF Power Transistor

Intended for class A, B or C VHF/UHF military
and industrial communications.

Mobile - Aircraft - CATV/MATV - Sonobuoy -
Radio Sonde - Fuse - Telemetry.

Electrical Characteristics (T;,,,. = 25 °C)

SYMBOL CHARACTERISTICS

TEST CONDITIONS

BVEpo Emitter - Base Breakdown
Voltage
BVcro Collector - Emitter
. Breakdown Voltage
2
O | BVepo Collector - Base Breakdown
[ Voltage
Icko Collector Cutoff Current
Heg D.C Current Gain
PGAIN Power Gain
M Efficiency
13
o
[
w
@ | he R.F Current Gain
Con Collector - Base
Capacitance
le Continous Collector Current
) 9_c Thermal Resistance
£
e
2 Tste Storage Temperature
o and Junction Temperature
Pp Power Dissipation

1 Watt at 175 MHz,
10 dB Gain, 12 V.

_/

[
g;
TO 39

m TYP MAX.
2
20
40
0.02
20
1
50
25
4
0.5
35
— 65¢° 200°
5




2 N 4427

TYPICAL Poyy vs Py .

Pout , 2N4427at 175MHz
w 2
1.51 —
AP
-
1 L~
//
g /
D
> Pin
(o] 50 100 150 200 mwW

Typical hge vs I

"F7E
Veg= S A \
o /( \
60
55
5
MRy
403 10 100 mA
Ic

TYPICAL VALUES

Cob,Cip vs VCB 'VEB

DC Safe Operating Area

pF 2N4427 ICA
Cib Colt m
14 7 F:1MHz 5 L 1
i S
N A
105 I "’) &
8 4 — N Cibl 100 -
6 3 I Cob LN N\
42 2 C
23
10
o 4 12 16 20 24V o 10 20 30
1 % ves Vv VeE
fyvs Ie Maximum Power vs Case Temp.
GHz A |
12
fr AT W,
1 5
F-200MHiz
V 4
8
3
6 2 \
.4 1
n
o 20 40 60 85 100 25 75 125 175 ©C
2N4427 mA
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2 N 4427

TYPICAL Z, vs F.

POUT VCE PIN

(W) (V) (mW)
.71

161

1.34 125MHz

150

75 T100
T 125 200MH;

4125
150

175
200

T

N 2N4427

TYPICAL Py, vs Py, Ve, F.

TR m COMPOSANTS ELECTRONIQUES S.A.
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2 N 4427

RF POWER TEST CIRCUIT

2N4427

7 - 60pF
7 -60pF

1000 pF
50 pF
4-40pF
1,5-20pF
39 n

o

L)

0,48

6,6max | 12 7max

DIMENTIONS IN mm.

TR m COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistors

The 2 N 5589... series is intended for use in
13.6 volts VHF amplifier applications.

These low cost rugged devices have an excel-

lent performance and can achieve in excess of
25 W with as little as 350 mW drive power.

SYMBOL CHARACTERISTICS TEST CONDITIONS

JW10W25W
1T5MHz 136V

380 SOE

2N
5591

BVggo Min 4 4
Emitter - Base Breakdown 4
Voltage
Min 18
BVceo Collector - Emitter 18
Breakdown Voltage 18
]
il Min 36
O | BVcpo Collector - Base Breakdown 36
o Voltage 36
lcpo Max
Collector Cutoff Current 1 1 1
Min 5
Hee D.C Current Gain 5
5
Min 3
PGaIN Power Gain 10
25
n Min 50
Efficiency 50
50
- Common Emitter Amplifier B.8 +j1.8
2 Typ Input Impedance 23+j1.8
@ | Zin 0.86
o +j1.13
21.9
Common Emitter Amplifier +j13.9
Z; oad Typ Load Impedance 5.1 +j1.2
3.45
+j0.09
Cos Max 30 70 120
Collector - Base Capacitance
lc Continous Collector Curren 0.6 2 7
2 6;_c Thermal Resistance 12 8 25
g Tsto Storage Temperature <« 65°to + 200 °C —
S and Junction Temperatur
Pp Power Dissipation 15 30 70
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2 N 5589 - 2 N 5590 - 2 N 5591

30

20

10

TYPICAL CHARACTERISTICS

Output Power vs Input Power and Voltage Supply

2 N 5589 2 N 5590
/
F - 175MHz w F z 175MHz /
>
, : N
— 20 ]\‘)/ ] /
‘\‘J\l ' / \‘36
—T N
T
A'BV /
<
/ / NE 15 5 / - |_—
/ / & T / oY /
/ L~ |
/ // ‘/ 1o
yd 7
/
5
[¢] 200 400 600 2 3 4 w
Output Power vs Input Power
and Voltage Supply Power - Temperature Derating Curve
2 N 5591
w
F3175MHz —— — 70
sy
] —— 60
16N 4| &
- 50 °:9,
— ]
— 40
—/.‘_
1oV /__..———\
—t | 30
_—1 \ 24/5
0
20 l <
10 %ﬁ ™
T — T~
\
0 \*>
6 7 8 9 w 50 100 150 °C Tc
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2 N 5589 - 2 N 5590 - 2 N 5591

2 N 5589 TEST CIRCUIT

CSCG C7 Ls
L L II — L
IIIl,. I°
—@®
L3

2 N 5590 TEST CIRCUIT

2 N 5591 TEST CIRCUIT

+Vee

C, = C, = C; = C, = 3-70 pF trimmer capacitor
ARCO 404

C; = 1400 pF mica capacitor UNELCO J101

C¢ = 10 nF ceramic disc

C, = 0.1 uF ceramic disc

Cg = 47 .F/63 electrolytic

L, = 0.15 uH molded coil

L, = 3 turns 10/10 mm silvered wire 6 mm 1.D.

L; = 3 turns 10/10 mm silvered wire 10 mm L.D.

L, = 3 turns 10/10 mm silvered wire 6 mm 1.D.

Ls = 2 turns on ferrite core

C, = C, = C5 = C¢ = 7-100 pF trimmer capacitor
ARCO 423

C, = 4-40 pF trimmer capacitor ARCO 403
C, = 100 pF mica capacitor UNELCO J101
C, = 1000 pF mica capacitor UNELCO J101
Cg = 1000 pF ceramic disc

Co = 10 nF ceramic disc

Cio = 47 pF/63 V electrolytic

L, = L, = 2 turns - 12/10 mm silvered wire -
0 mm I.D.

L, = VK 200 - RTC

Ly = 4 turns - 10/10 mm  silvered wire - 10 rInD

C, = C, = C5 = C¢ = 7-100 pF trimmer capacitor
ARCO 423

C, = 150 pF mica capacitor UNELCO J101

C, = 100 pF mica capacitor UNELCO J101

C, = 1000 pF mica capacitor UNELCO J101

Cg = 10 nF ceramic disc

Cy = 0.1 uF ceramic disc

Cio = 47 uF/63 V electrolytic
L, = L, = 2 turns 15/10 mm silvered wire 4 mm
1.D.

L, = 0.47 uF molded coil
Ly = 2 turns 15/10 mm silvered wire 4 mm |.D.

TR w COMPOSANTS ELECTRONIQUES S.A.
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2 N 5589 - 2 N 5590 - 2 N 5591

PACKAGE OUTLINE

.380 SOE
1.055
520 1.065
540
C
45°
325
NOM ~
Y I ) JT ‘ 11 1220
y R 230

110
115
ceRaMC | oo 050
CAP Sae ™ 005
\ 385 NOMW 1
4 v ‘T
=
=] 275710
NOM_ =5 750
8:32NC3A7| B |, 325 .
— NOM ;
WRENCH &
FLAT '
100
130

TR w COMPOSANTS ELECTRONIQUES S.A.
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~

2N 6080 4W
| _ 2N 6081 15W
RF Power Transistor 2N 6082 25 W
2N 6083 30 W
2N 6084 10 W

175 MHz - 125V

The 2 N 6080... series is intented for use in
12.5 volts VHF amplifier applications.

These low cost rugged devices have an excel-
lent performance and can achieve in excess of
40 W with as little as 250 mW drive power.

\-

380 SOE

Min.
BVgpo Emitter - Base 4
Breakdown Voltage 4 4
4
Min.
3 | BVceo Collector - Emitter 18
- Breakdown Voltage 18 18 18
o
Q Min.
BVcpo Collector - Base 36
Breakdown Voltage 36 36
36
I Max.
o Collector Cutoff Current 05 | 1 1 25
Hyg Min.
DC Current Gain 5 5
5 5
Min.
Power Gain 15
P 25
. GAIN 30
3 40
-
o« Min.
50
n Efficiency 50
50
50
Max. 85 130 130 200
Cos Collector - Base
Capacitance
lc Continous Collector 25 5 7 8
Current
o
-é 8_c Thermal Resistance 5.6 35 25 2.3
& | Tsro Storage Temperature and} — 65 °Cto + 200 °C
° Junction Temperature
Pp Power Dissipation 31 50 70 75
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2 N 6080 THRU 2 N 6084

40

30

20

60

40

20

Output Power vs Input Power and Voltage Supply

2 N 6080 2 N 6081
| [ W
F=175 MHz _— 30 [ F=175MHz
/‘Q&/ y/
/ \‘y ,/— 20 —
V / ] r
oY N
;/ (=1 // \lcc-‘V/
N
e 0= —
/ 10 / L—1
7
1
100 200 300 400 mwW 2 3 4 W
2 N 6082 2 N 6083
F=175MHz A W | Fz175MHz
g
/’
v // 40 \$/
X) ~ — ]
21 | ] |
3 =
/ o‘y - cs‘&/
N e 30 — NS
/ // oY 1L //
vy L~ | 10V —
// / L —
/ 20 L —
2 4 6 8w 6 7 8 w
2 N 6084 Power - Temperature Derating Curve
F=175MHz i w
N\
3 v 60
b NP < eoo\ %,
// ""QV 7 X
/“7 40 X N
/ 60
> 8
/ / v 20 \\\\ AN
A A [~
71T 6080 | \\
[ 5 10 15V Vcg 50 100 150 “C Te
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2 N 6080 THRU 2 N 6084

175 MHz TEST CIRCUIT

C,=C,=C; =C, = 3-60 pF ARCO 404

Cs = 1000 pF mica capacitor UNELCO J101

Cs = 10 nF ceramic disc

C; =01 p.F ceramic disc

Cg = 47 uF/63 V electrolytic

L; = 0.15 pH molded coil

L, = 3 turns 10/10 mm wire 6 mm [.D. 10 mm
length

Ly = 3 turns 10/10 mm wire 10 mm [.D. 12 mm
length

L, = 3 turns 10/10 mm wire 6 mm 1.D. 10 mm
length

Ls = 2 turns on ferrite core

C,=C,=Cs;=Cq =7-100 pF ARCO 423
C, =4-4 pF ARCO 403
C, = 100 pF mica capacitor UNELCO J101
C, = 1000 pF mica capacitor UNELCO J101
c - Cg = 1000 pF ceramic disc

. C, = 10 nF ceramic disc

@ [ C,0 = 47 uF/63 V electrolytic

[ T L, = L, = 2 turns 12/10 mm wire 10 mm 1.D

L L, = VK200 RTC
Ly = 4 turns 10/10 mm wire 10 mm 1.D
2 N 6082 - 2 N 6083 - 2 N 6084 C, = 4-40 pF ARCO 403
C, = C; = 7-100 pF ARCO 423
C;= 250 pF mica capacitor UNELCO J101
C, = 150 pF mica capacitor UNELCO J101
C¢ = 7-200 pF ARCO 425
C, = 1000 pF mica capacitor UNELCO J101
Cg = 0.1 pF ceramic disc
C, = 47 uF/63 V electrolytic
‘a\

= Y L, =3 turns 15/10 mm silvered wire 6 mm 1.D.

\@; L, = 0.47 pH molded coil
L; = 6 turns 10/10 mm enameled wire wound on R,
L, = 1 turn 15/10 mm silvered wire 6 mm 1.D.
R; = 380 ohms 2 W carbon composition

TR m COMPOSANTS ELECTRONIQUES S.A.
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2 N 6080 THRU 2 N 6084

PACKAGE OUTLINE

.380 SOE
1.055
520 1065
540
C
45°
325
NOM ~
 — 1t T 220
\‘ ,/ 23
110
| 5
CERAMIC | 305 oss
CaP o o005 10
\ 385 NOM“& 1
T
l 245 _
075 | = 275710
NOM —— 710
8-32 NC 3A L_ 325 750

WRENCH
FLAT
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RF Power Transistors

The JO 3025, JO 3037 and JO 3055 are an
internally matched NPN silicon UHF transistors
they are inherently more reliable than conven-
tional transistors.

They offer the greatest combination of gain,
bandwidth and power output available in the
industry.

Electrical Characteristics (T;,,,. = 25 °C)

CHARACTERISTICS

Min
Emitter - Base Breakdown
Voltage

Min
Collector - Emitter
Breakdown Voltage

Min
Collector - Base Breakdown
Voltage

Max
Collector Cutoff Current

Min
Heg D.C Current Gain
Min
PGain Power Gain
Min .
mn Efficiency
% | Load VSWR| Mismatch Tolerance
[
w Typ
xc | Z;, Common Emitter Amplifier
Input Impedance
Typ .
2} 00d Common Emitter Amplifier
Load Impedance
Max o
Cos Collector - Base Capacitance
Ic Continous Collector Current
2 8;_c Thermal Resistance
g Ts16 Storage Temperature
on. and Junction Temperature
Pp Power Dissipation “

TEST CONDITIONS

67

4710 MHz - 125V

25 WATTS
37 WATTS
95 WATTS

iJO 3025 ‘JO 3037;J0 3055 UNIT
2 5 5
20 20 20
25
37
55
50 50 50
o :1 o:1 0:1
19+j4| 175 [22+j27| ¢
+j5.1 -
1.7+j4.5(1.4—j2.5
100 | 160 | pF
5 10 A
2.1 175 | ecpm
— 65 °C |[— 65 °C -~
to to :
+200°C |+200°C |
83 100 :




JO 3025 - JO 3037 - JO 3055

PACKAGE OUTLINE

J-Zero
205 —o - T
) 602
|
DIA
117 DIA
980 -— (2 HOLES)
TYP ] 3
K ) .602
215
TYP """ c
o - .155 )
CAP soo 010
\\|._ 450 | [005

e e
MAx[. i '+ 1 ].100 -160

T W -
SRk 11
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RF Power Transistors
JO 4020 20 Watts

JO 4030 30 Watts
JO 4040 40 Watts
The JO 4020, 4030 and 4040 offer the greatest

combination of gain, bandwidth and power

output available in the industry. They are inhe- 135'175 MHZ o VSWR
rently more reliable than conventional transistors.
They use internal impedance matching elements
to improve performance in the following areas :
Broadband performance without tuning ; increa-
sed stability ; high input-output isolation ; increa-
sed reliability and more cost effective designs.

J zéro CERAMIC

Electrical Characteristics (T;,,,. = 25 °C)

‘ SYMBOL | CHARACTERISTICS ‘ TEST CONDITIONS J0 4020/J04030{J0 4040)|

Min.

Emitter - Base Breakdown
Voltage

Min.
Collector - Emitter
Breakdown Voltage

Min.
Collector - Base Breakdown

\nltana
voitage

Max.
Collector Cutoff Current

Min.
D.C Current Gain

Min.

PGaIN Power Gain

Load VSWR | Mismatch Tolerance o :1 o :1

Common Emitter Amplifier 29 |25+j0.9
Input Impedance +j1.75

Common Emitter Amplifier 4+j1.262.5—j0.1
Load Impedance

Max.
Collector - Base 100
Capacitance

Continous Collector Current 5.6

Thermal Resistance 2.5

Storage Temperature
and Junction Temperature

Operating

Power Dissipation




JO VHF

TYPICAL POWER GAIN PERFORMANCE WITH OPTIMUM MATCHING

Power Output vs Frequency

Frequency (MHz)

VCE = 12.5V
J04020
30
— |
25 — Pin
4w
s T~ ~ 3w
S 20 S 25W
§ \\%.ow
& 15 S sw—
2
3 10
5
130 150 170
Frequency (MHz)
JO4030
50
3 40 Pin
< 8.0W|
g T6.0W,
e 30 +4.0W|
5
£ 20
3
\
© ~——2.0W|
10
130 150 170
Frequency (MHz)
JO4040
60
50 ~h._|ein
TN T12w
\\\‘ww
2 —
< 40 "\,\" 8w
— 6W
§ 30 :
g_ \~ aw
32
10
130 150 170

Power Output vs Power Input

f =175 MHz
J04020
30.0
/ 15v
25.0 ,/
- /12.5V
2 200 ]
o
o
g ,// 10V 2
a 15.0 7 N
3 /4 L1 490 °
2 A @
3 —
3 100 —=== 80 3
- -
l’,— n 70 ‘;;
5.0 60 §
’
150 £
w
0.5 1.0 15 20 25 30
Input Power (W)
JO4030
50
|15V
% 40 L~ |_—{12.5v
5 / L —1 >
8 30 ] ©
« v = 10V o
2 /// 19 e
g 20 = 80 3
_ - 40 =
- 19
10 ——efe 7 60 §
- ! 450 £
W
2.0 4.0 6.0 8.0
Input Power (W)
JO4040
60 15V
/ 12.5V!
50 1
H
T 40
o =10V
=1
E pa // 3)
< 30 /78pad o
2 d. q90g
2 S P
> —r 80 3
3 20 — = £
I~ n 4 70 z
10 60 §
150 &
]
2 4 6 8 10 12

Power Input (W)
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JO VHF

DEVICE IMPEDANCE PARAMETERS AT 12.5V AND RATED INPUT POWER

DEVICE FREQUENCY (MHz) 2in (2) Zout (82)
136 1.60+j2.25 540 —j1.4
150 2.00+j2.20 4,65 —j1.7
JO402
0 165 2.40+j2.10 4.10 - j1.75
175 2.90+j1.75 4.00 —j1.25
136 1.40+j1.50 3.60 + j0.65
104030 150 1.75+j1.45 3.30 —j0
165 2.15+j1.20 2.75 —j0.25
175 2.50 +j0.9 2.50 +j0.1
136 1.05 +j2.05 2.45 +j0.35
104040 150 1.25 +j2.20 2.20 +j0.25
165 1.50 + j2.45 1.93 +j0.15
175 1.65+j2.70 1.85 +j0.10
Collector Base Capacitance (pf)
MTTF Factor @ 1 MHz
200
180 \
- 107 E \
S - 160
£ 5x10°F \\
©
’é 2x 10° AN 140
< 106 \\\ 3 J04040
e 3 \ 120
S 5x105F N \\\ °
n X AN N
£ OSSN L S
oS L \\\\\‘(Oqoq.o_ 80 I~
e S
sx10*F I~ % ~ J04030
X \\"L\ 60 S~
2x 10 3025 o
10* 40 104020
60 80 100 120 140 160 180 200 10 15 20
Junction Temperature in °c Ves

MTTF factor is derived from calculations based on
metal migration theory. The following example will
serve to demonstrate the use of the MTTF factor
chart shown above. Consider the JO4040 operating at
normal conditions.

Po = 40W
V¢ = 12.5V
Pin = 8W
n =80%

From this we calculate Ic = 4.0A. Therefore, the
total power dissipation is 18W.

The junction temperature can then be calculated

from

Tj = Tstud + PgX0jc.

In this example PgX8jc is 32°C.

For a stud temperature of 80°C, Tjis 112°C. From
the chart above, we find the JO4040 has an MTTF
factor of 1.0 X 10° hours amps® at 112°C. We cal-
culate MTTF as follows:
MTTE = 1.0 X 10° hrs. amp?
(4.0 amp)?

= 62,500 hrs.

bl
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JO VHF

JO4020 TEST CIRCUIT
BROADBAND (136-175 MHz)

m
1 L2 @] Ls 1000 Y
r t . J 1000 f
3 A e
Teo 100 e 2 T v 120 Too
Rec1 [l

PARTS LIST
All capacitors in pF unless otherwise indicated.

Al capacitors in pF are Underwood capacitors; others are
disc-ceramic.

JO4030 TEST CIRCUIT
BROADBAND (136-175 MHz)

(8} L2 La L5 1000
° g‘zi [&] 4
* < B
i B
Tso T:o 00 S EZY Tﬁu 30
L L | Lo L L L
1000 [ oordor s u
2 o
Lt -~

PARTS LIST
All capacitors in pF unless otherwise indicated.

All capacitors in pF are Underwood capacitors; others are
disc-ceramic.

L1 2 turns #18AWG, 0.16" |.D., 1/4" spacing

L2 5/8" length # 18AWG, shaped: ./ \.

L3 1-1/2" length # 16AWG, straight wire

L4 1/2* length # 18AWG, shaped: J \_

LS 3 turns #18AWG, 0.16" 1.D., 1/8" spacing

R1 4708, 1/2 watt, carbon

RFC-1 2-1/2 turns #22AWG on Ferroxcube VK211/07-38

L1, L3
L2
L4
LS
R1
RFC-1
Z1

2 turns #18AWG, 0.16" I.D., 1/8" spacing

1/2" length #18AWG, shaped: S

3 mil. copper strap, 1/2"'L x 5/32"W shaped: AN
3'turns #18AWG, 0.16" 1.D., 1/8" spacing

5182, 1/2 watt, carbon

2-1/2 turns #22AWG on Ferroxcube VK211/07-38
11 turns #24AWG enameled, wound on 10§2,1/2

*220pF consists of one 100pF and one 120pF. They are
soldered as close as possible to the transistor, symmetrically,
one on each side of the base lead.

JO4040 TEST CIRCUIT
BROADBAND (136-175 MHz)

40 60 .
T T e *

PARTS LIST
All capacitors in pF unless otherwise indicated.

All capacitors in pF are Underwood capacitors; others are
disc-ceramic.

watt, carbon resistor
*220pF consists of one 100pF and one 120pF. They are
soldered as close as possible to the transistor, symmetrically,
one on each side of the base lead.

CASE OUTLINE — JO PACKAGE

L1 1 turn #18AWG, 0.16" I.D.
L2 5/8" length # 18AWG, shape: ./ \.

L3 1-1/2" length #18AWG

L4 3 mil. copper strap, 9/16"L x 5/32W, shape: ./ \_
L5 2 turns #18AWG, 0.19” 1.D., 0.15" spacing

RFC-1  2-1/2 turns #22AWG on Ferroxcube VK211/07-38

*150pF capacitors are soldered as close as possible to the
transistor, symmetrically, one on each side of the base lead.

0.250
DIA
0.117 DIA
l —_— - (2 HOLES)
0.980
TYP
0215
TYP
CERAMIC
CAP 0.010
\\“_ o [ 0.005
0.300
MAX 0.175
! C— 7] 01000160

\CO ER

FeAT SINK f ’

72
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RF Power Transistors

The JO 4045 and JO 4070 use internal impe-
dance matching elements to improve performance
in the foliowing areas

Broadband performance without tuning increased
stability.

High input output isolation.

Increased reliability and more cost effective
designs.

Electrical Characteristics (T, = 25 °C)

D C Test

‘ SYMBOL

CHARACTERISTICS TEST CONDITIONS
Min
Emitter - Base Breakdown

Voltage .

Min
Collector - Emitter
Breakdown Voltage

Min
Collector - Base Breakdown
Voltage

Max
Collector Cutoff Current

Min
D.C Current Gain

RF Test

Min
Power Gain

Min
Efficiency

Load VSWR

Mismatch Tolerance

Typ . .
Common Emitter Amplifier
Input Impedance

Typ )
Common Emitter Amplifier
Load Impedance

Max
Collector - Base Capacitance

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation

73

JO 4045 45 WATTS
JO 4070 70 WATTS

175 MHz - 125V

J zéro CERAMIC

JO 4045 JO 4070

14 +j0.9 18+j1.25

19+j0

1.25 —j 0.6

100 180
8 12
22 1.26

—65°C — 65°C
to + 200 °C | to + 200 °C

80 140




JO VHF

PACKAGE OUTLINE

J-Zero-C

205 —e -

DIA

| 117 DIA
980 —_— (2 HOLES)
TYP

25 _|le—el |C
TYP

-01 - 155
CERAMIC |@—— 735 — &
CAP 500 010
\\1._ 450 o [ 005
ALY DIA
3%0 +: = +—- J ‘
MAX by s
v [ 100 160

. ] 100 1€
™ COPPER — | I
HEAT SINK
725
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RF Power Module

The ML modules are rugged power ampiifier
functions designed for battery powered mobile
and marine applications in the 68-88 MHz band.
The modules feature 50 Q input and output
impedances, highly repeatable broadband gain,
and will withstand infinite load VSWR at 16 volts
with overdrive and uncontrolled output power.

Compared to discrete components, these modu-
les offer significant savings in size as well as
cost of design, production and repair.

SPECIFICATIONS (T;,,,. = 25 °C, unless otherwise noted)

Characteristic

Frequency Range

Supply Voltage, Ve

Power Output

Efficiency

Harmonic Outputs

Input Return Loss

Output Impedance

Quiescent Current

Power Slump

Load VSWR, 0-360°
(Degradation)

Load VSWR, 0-360°
(Stability)

Temperature Range

75

MVM

Units/Lim




ML 20

PACKAGE OUTLINE

MVM

144

| 713

EI J_L

41 .3565 Typ.

je——1.60

e——1.75 >le— 010
le——1.90 "
lae——2.08

03 100

335
.360

== N

trt

085 Lead Clearance

.440
— 11 400
le—— .26
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RF Power Modules

The MV modules are rugged power amplifier
functions designed for battery powered mobile
and marine applications in the 140-175 MHz
band. The modules feature 50 Q input and out-
put impedances, highly repeatable broadband
gain, and will withstand infinite load VSWR at
16 volts with overdrive and uncontrolled output
power (typically more than 40 watts).

Compared to discrete components, these modu-

les offer significant savings in size as well as
cost of design, production and repair.

Electrical Characteristics (T;,,,. = 25 °C)

Characteristic Test Conditions

Frequency Range

Supply Voltage, Ve

Power Output

Efficiency

Harmonic Outputs

Input Return Loss

Output Impedance

Quiescent Current

Power Slump

Load VSWR, 0-360°
(Degradation)

Load VSWR, 0-360°
(Stability)

Temperature Range

77

140 - 175 MHz
 YSWR @ 16 V

140-175 160-160




MV 20 - MV 30

TYPICAL CHARACTERISTICS

20
0.2w
01w \\\
15 ™~
2
8 S
=
i oo | \\
2 10
=3
3
13
H
a
5
0.025W / Vi=V2=10V
0 ||
130 140 150 160 170 18
Frequency — MHz
40
Pin r -\
304—0.2W \
" 0w —~
K
=
|
g 20
8 0.05W ~~
5 ™~
& \
10 -
—
/ \\
0.025W Vi=V2=135V
0 |
130 140 150 160 170 180
Frequency — MHz
0
Vi=V2=125V
0.025W < Pin< 0.2W
-5
3
|
2
S
e -10
2
&
5
g
-15 \\
-20
130 140 150 160 170 180

Frequency — MHz

40
Pin
3 0.2wW
£ 0.1W /—_\\\
=
I NG
g2
o
S F——
g 0.05W / \
a \
10
S
0ozswp” v=vestzs
0
130 140 150 160 170 180
Frequency — MHz
50
P,
Pin
) ]
2wy~
01w
£ ™~
= 30
|
H 0.05W l\
=1
o
s 20
=
F \\
10
0.025W pm—"" T~
Vi=V2=16V
0 | |
130 140 150 160 170 180
Frequency — MHz
60
55
MV30
2 13.5V, 30W
5
g 50
S / \
£ Mv20 \
—
40 12.5V, 20W
30
130 140 150 160 170 180

Frequency — MHz
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MV 20 - MV 30

Power Output — Watts

0
-10
1=V2=125V
Pout = 20W
-20
3
|
H -30
3
§ 40
E h2
i} P —
T 50 ~
\ h3
-60 \ /’7
130 140 150 160 170 180
Frequency — MHz
2.0
1.5
2 /
£
Lo pd
~
3 /
0.5 A
10V< Vi< 16V
0
0 0.05 0.1 0.15 0.2 025 03
Power Input — Watts
5
: =
//1 16V
g2 % 135V
g ' 25y
|
I 10V
[
g ? y
o
1
Vi=V2
0
0 10 20 30 40 50

Frequency — MHz

+2
+1
3
X
— —
o
2
-1
Po = Rated Pout
Vi=V2=125V&135V
-2
-30 0 30 60 90
Temperature — °C
2.0
1ov 12.5V | 13.5v 16V
1.5 I
8 }
E
L /
T v
3
05 Zd
Vi=V2
0 L |
10 20 30 40 5
Power Output — Watts
10 /
"8 Po /
20W
2 \
36 10W T /
|
@
A I
S 2w
> 1w %\ (
2 %\—-/
o e—
V2=12.5V
Pin = 0.2W
0 I
130 140 150 160 170 180
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MV 20 - MV 30

CIRCUIT DIAGRAM FOR MV 20 AND MV 30

0.03 0.100
L

0.335 | J
0.360 0.025 0.085 Lead Clearance

RF RF
INPUT Vi \'H OUTPUT
3
0.1 L1 L2 0.1
11 e as Y /|
111 veo J_ cee H
I 5
_ _ - —_ - (s) e
D D
0.015 0.015
i1
i |"—
= Bias =
Network
Bandpass Bandpass Lowpass
— Matching Matching Aatchil
Network Network Network
L1, L2: Ferroxcube VK211173B, 2'/2 turns
All capacitor values in uF
MVM PACKAGE OUTLINE
0.250
‘I }'— 2650 | 0.144 0.400
] : | 0.713
654 321 i
17T 1
|l Ll o 0.440
T "I 0.26 0.400
| 0.41 0.3565 Typ.
7 [e—1.60
L—-l le——1.75 0.010
——r’1 ~ le—1.90
1 — [e—2.08
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RF Power Module

The MVB 6 module is a rugged power amplifier
function designed for battery powered mobile
and marine applications in the 140-175 MHz.

The module features 50 Q input and output
impedance and will withstand infinite load
VSWR at 10 V with overdrive and uncontrolled
output power.

The module is suitable for use as a PA for lower
powered mobile radios or as a driver stage for
higher power amplifiers.

PRELIMINARY SPECIFICATION
Electrical Characteristics (T, = 25 °C)
CHARACTERISTICS TEST CONDITIONS

Frequency range

Supply Voltage V¢c

Power Output

Efficiency

Harmonic Outputs

Input Return Loss

Output Impedance

Quiescent Current

Power Slump

Load VSWR 0-360°
(Degradation)

Load VSWR 0-360°
(Stability)

Temperature range

81

140 - 175 MHz

6GW-10V

Units/Limit

140 - 175

10




MVB 6

CIRCUIT DIAGRAM FOR MVB 6

47 47
RF 11 RF
INPUT — ” — Vi V2 ] OUTPUT
3

L —
o L
||}-—-—-—

11 11
0 Il
,,( O\ e ) _<>_ J4 ——{ 5 5}—_.
1/ \2 3
0.015 T 0.015
It li
i Bias
L Network A
= Bias =
Network
Bandpass ’/ Bancpass Lowpass
L+ Maching { Match.ng Macning
Network Network Netwerk
L1, Lz Femoxcube VKZ2111733, 2V2 tums
All capacrior values in uf
MVM PACKAGE OUTLINE
0.250
.| "_ 2650 | 0.144 0.400

’ | ' 0.713

Jil {:HW—
321 &
|

= >

0.400
0.3565 Typ.

—_— >
(—

_?_-r' o2 ‘

y
I

. 0.010
re—1.90
1 — —2.08
l j 0.03 0.100
—te= g

0.025

&
4
+

0.085 Lead Clearance
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RF Power Modules

TRW’s MX modules are rugged power amplifier
functions designed for 12 volt broadband UHF
applications. The modules feature 50 Q input
and output impedances, broadband gain, and can
withstand infinite VSWR at 14 volts. They are
stable under all operating conditions and pro-
vide excellent harmonic rejection. Using simple
and inexpensive external circuitry, the modules
also feature gain control capability, providing
insensitivity to severe overdrive, surge voltages,
?ndlexcessive currents induced by high VSWR
evels.

Compared to discrete components, these modu-
les offer significant savings in size as well as in
design, production, and repair costs.

Electrical Characteristics (T;,,,. = 25 °C)

Characteristics

400-430

Frequency Ranges . , 430-470
470-512

r
\_

POWER OUTPUT
16 W - VSWR

MXM

400-430 400-430
430-470 430-470
470-512 —

Supply Voltage . 125

125 125

7.5
Power Gain

Efficiency

Harmonic Content

Load VSWR

Power Derating

Stability

Input Impedance
Return Loss

Output Impedance

o JF

Operating Mode

Temperature Range

Gain Control Range

83




Absolute Maximum Rating (T,,,c = 25 °C)
Characteristics MX 7.5 MX 12 MX 15
Power Output mow 14 W 16 W
Power Input 200 mW 250 mW 300 mW
Supply Voltage 16V 16V 16V
Total Current 3A 4 A 45 A
Storage Temperature —30°Cto +100°C —30°Cto +100°C —30°Cto+100°C
MX 7.5, MX 12 AND MX 15 MODULE PACKAGES
000 o0 00 _10.33
I | 1‘
- 265
| |
| 0.82
og 29 oF
o 2 23
|_| I_I U " u ”H PIN LENGTH 0.30 MAX.
APPLICATION OF TRW AMPLIFIER MODULES
GND
-0
J' l l Notes
1. Adjust R for rated P, at
0‘1“':_1 0.1uF 1000pF 5uF XCC0= 1’3‘5 VPR Vﬁlu?d“gpn be
-T- -100 ohms. P;, shou e set
T T \AAAS™ T o+ at rated value.
L XX J Vee
R L1 . When adjusted as in Note 1, the
A,.Z, MX series can be operated at
7 up to 16 volts when the output
Note (1) is terminated in a nominal load
of 50 ohms (3 : 1 max. VSWR)
3 5 7 g or up to 14 volts when the out-
= = put is terminated in an “ infi-
nite * VSWR, any phase angle.
L, Ferroxcube
VK 211173 B
21/2 turns

TR m COMPOSANTS ELECTRONIQUES S.A.
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Electrical Characteristics (T, = 25 °C)

RF Power Transistor

The PT 8740 is designed for use in 12.5 V UHF
and VHF applications and is ideally suited for
use in the rredriver or driver stage of a power
amplifier.

SYMBOL

BVEBO

CHARACTERISTICS

Emitter - Base Breakdown
Voltage

TEST CONDITIONS

2 W - 470 MHz
125V

)

BVceo

Collector - Emitter
Breakdown Voltage

BVcpo

Collector - Base Breakdown
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Mismatch Tolerance

Common Emitter Amplifier
Input Impedance

Common Emitter Amplifier
Load Impedance

Collector - Base Capacitance |

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation

85




PT 8740

TYPICAL CHARACTERISTICS

Power Output vs Input Power and Voltage Supply

w F= 470 MHz w F=175MHz
3 3 —
- 2 — | —
L1 41
y | — / CW
NeA
2 e amnyrae
C N
///}\lc — — /// 2
o1 g
1 //// 1 L/ -
/
L/
o (o]
o 200 400 600 mw 0 50 100 150 mw

Power Output vs Input Power
and Voltage Supply Power - Temperature Derating Curve

F : 88 MHz /

05 / o 4

/ o 1]
0.3 . 2

0.1 (o]

[} 10 20 30 mw [¢] 50 100 150 C  Tc¢

TR W COMPOSANTS ELECTRONIQUES S.A.
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PT 8740

175 MHz AMPLIFIER-POWER OUTPUT TEST CIRCUIT

+Vce

C7 Ce Cs

ouT

Z:50 Q
IN
Z:50 Q

C,-C,-C;-C4 = 7.60 pF trimmer capacitor ARCO 404

Cs = 1000 pF ceramic disc

Ce = 10 nF ceramic disc

C, = 47 uF electrolytic

Ly = 21/2 turns 10/10 mm wire - 1 cm [.D. - 1 cm length

L, =1 uH molded coil

L = 3 turns 10/10 mm wire - 1 cm 1.D. - 1,5 cm length
center tepped

Ly = 21/2 turns 10/10 mm wire - 1 cm I.D. - 1 cm length

R, = 47 ohms 1/2 W carbon composi.ion

470 MHz AMPLIFIER-POWER OUTPUT TEST CIRCUIT

+Vce

IN @
2:50 Q

®

C, = 1,5-20 pF trimmer capacitor ARCO 402
C,-C, = 7-60 pF trimmer capacitor ARCO 404
Cs = 4-40 pF trimmer capacitor ARCO 403
C, = 20 pF ceramic disc

C4-Cg = 1000 pF silver mica capacitor

C,-Co = 10 nF ceramic disc

L, =3 mm x 12 mm copper strip

L, = 0.15 pH molded coil

[ = 2 turns 4/10 mm wire - 3 mm |.D.

L, =5 mm x 15 mm copper strip

Ls = 10 turns 4/10 mm wire on R1

R, — Resistor 20 ohms 1/2 W carbon composition

TR w COMPOSANTS ELECTRONIQUES S.A.
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PACKAGE OUTLINE

TO-39
350
370’1
315
335
009 [< i
‘25 240
260
! l \SEAHNG
PLANE

500

016
i____. ~~ 019 DIA

PIN 1 EMITTER
2 BASE
3 COLLECTOR

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 8809 2 W

RF Power Transistors | prseis oo

470 MHz - 125 V

The PT 8809, 10 and 11 are designed for 12.5 volt,
UHF applications. Power output is usable to the
top of their ratings and they are able to with-
stand infinite VSWR at all phase angles at rated
output power.

(
\

280 SOE

Electrical Characteristics (T ,;; = 25 °C)

CHARACTERISTICS TEST CONDITIONS PT 8810 PT 8811

Min. 4
BVggo Emitter - Base Breakdown 4 .
Min. 36
BVcgs Collector - Emitter 36
Breakdown 36
8 Min. 16
o | BVego Collector - Emitter 16 16
[a] Breakdown
Max.
lego Collector Cutoff Current 1 1 2
Min. 20
Hee D.C Current Gain 20 2
Min. 2
PGAIN Power Gain 5 10
Min. 60
R Collector Efficiency 55
2 55
w -
“ | VSWR Mismatch Tolerance w0 :1 ]
0 :
o1
Max.
Con Collector - Base Capacitance 8 17 30
lc Continous Collector Current 0.75 1.7 34
2 6-c Thermal Resistance 10 5 35
®
3 | T Storage Temperature
8 sto and Junction Temperature — 65° to + 200°
Pp Power Dissipation 17.5 35 50



PT 8809 - PT 8810 - PT 8811
TYPICAL POWER GAIN PERFORMANCE IN BROADBND CIRCUIT
Power Output Frequency Power Output vs Power Input
Vg = 125 V f = 470 MHz
PT 8809 PT 8809
50 5.0
4.0 40
3 / 15V
| 2
g 30 pa— | 30 4/ 12.5V]
o — P —— 0.3W g / / >
a i S 2
2 o L 0.2W € 6 10V oo o
5 2 —~<Jo.1sw| 3 % 4 e
8 T — % . // — b o s
~Jo1ow| 3 1 P g
1.0 ’ 10 ,/ == 60 2
P - 50 ::‘—;
- &
40 W
410 430 450 470 480 510 530 005 010 0.5 020 025 0.30 0.35
Frequency — MHz Input Power — W
PT 8810 PT 8810
10 10
8 8
15V
= = —
| s | s 4125V
3 ] Pin 5
3 [ T—F——orw| % — | 10V 2
a — roew | & / oi
5 4 ——=gsw{ = 4 7 80—
3 —] : 5 L =
3 [oAw | & % 705
o) ———to3w| & / n S
2 2 — == 60 §
J—““’—— 50 :g
- =
- 40 o
410 430 450 470 490 510 530 0.15 030 045 060 075 090 1.00
Frequency — MHz Input Power — W
PT 8811 PT 8811
20 20
16 16 15V—]
—
= T 2 12,5V
l \.\:\‘ Pin | /4/
L 12 “\3.0W—-—~ 512 =
g ] 25W 3 L~ .
S 2.0W & / 10v @
5 8 1sw— Z 8 ,//,/ 8o &
‘5 - ©
S 3 / / 7c S
o] \*1.0W % = n X
4 4 — o= 60 3
-~ 50 &
o
40 &
410 430 450 470 490 510 530 0.5 10 15 20 25 30 35
Frequency — MHz Input Power — W

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 8809 - PT 8810 - PT 8811

MTTF Factor — (hrs x amps?)

DEVICE IMPEDANCE PARAMETERS AT 12,5 V AND RATED INPUT POWER

DEVICE FREQUENCY (MHz) zZ, () Z,. (R)
410 1.70 +j1.92 16.7 —j204
430 179 +j2.09 166 —j19.7
PT 8809 450 187 +)2.26 154 — ;189
470 1.96 +j244 15.2 —j18.2
490 2.03 +j2.61 151 —j175
510 211 +)2.77 148 —j16.7
410 1.49 +j 2.60 9.95 —j6.20
430 152 +2.90 9.80 —j 6.05
PT 8810 450 1.56 +j3.20 9.65 — | 5.90
470 1.60 + j 3.50 9.556 —j5.75
490 1.63 +j 3.80 9.40 — 5.60
510 1.67 +j4.10 9.30—j545
410 125 +j2.65 6.00 —j1.70
430 124 +2.77 585 —j1.64
PT 8811 450 1.23 +j 2.89 570 —j 1.68
470 1.22 +3.00 555 —j1.62
490 121 +j3.12 540 —j 1.46
510 1.20 +j3.24 5.256 —j 1.40
Collector Base Capacitance (pF)
. MTTF Factor at 1 MHz
10% = 40
5x 105 \\
AN LN\
2x10° AN \
105k ¥\ \\ 30 \\
5x 10 f ‘\ ™ 25 N~
2x104]- \\ N ™~
< ~ PT8811
104 N PT8811] 8 20
3 ~ | \
5x10°F I~ N
[ 15
2x10° \\ e o~
PT8810
10°} ™. 10
E NS
5x 102 | PT8809 —
2x10? [ ° PT8809
102 0
60 80 100 120 140 160 180 200 5 10 15 20
Junction Temperature — °C \'/el:}

MTTF factor is derived from calculations based on
metal migration theory. The following example
will serve to demonstrate the use of the MTTF
factor charts shown above. Consider the PT 8810
operating at 470 MHz under normal conditions.

Pp =5 W

Ve =125V
P, =06W
n =60%

From this we calculate Ic = 0.67 A; therefore,
the total power dissipated is 4 watts.

The junction temperature can then be calculated
from : T, = Tuu + Pd x Oc

In this example P, x 0;c is 20 °C.

For a stud temperature of 100 °C, T; is 120 °C.
From the chart above, we find the PT 8810 has

an MTTF factor of 2.75 x 10* hours amps? at
120 °C. We calculate MTTF as follows : :

2.75 x 10* hrs.amps?
(0.67 amps)?
MTTF = 61,300 hours

MTTF =

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 8809 - PT 8810 - PT 8811

PT 8809 TEST CIRCUIT
BROADBAND (450-510 MHz)

PT 8810 TEST CIRCUIT
BROADBAND (450-510 MHz)

0034 00811

Output

o250 zos0a}-pfzsoa}y{ 5@ }0)

COMPONENT AND MATERIAL LIST

C, 3.9 pF, ceramic chip

C,, 0.8-10 pF, Voltronics AP 10, variable
C;,4 27 pF, ceramic chip

Cs 15 pF, ceramic chip

Ce 470 pF, ceramic chip

Csg 5 uF, electrolytic

C,o 1000 pF, Underwood

Cio 0.1 pF, disc-ceramic

Cy; 0.1 pF, disc-ceramic

L, 2 turns # 22 enameled, 0.1" I.D.

R, 270 Q, 1/2 watt, carbon

RFC, 21/2 turns # 22 AWG on Ferroxcube
VK 211/17-4 B

All transmission lines reference at 480 MHz

PT 8811 TEST CIRCUIT
BROADBAND (450-510 MHz)

00464 0034 Output
201~ s0u)g{z0n = 509 508

o L J

I

COMPONENT AND MATERIAL LIST

C, 3.9 pF, ceramic chip
C,s 0.8-10 pF, Voltronlcs AP 10, variable
Cs.4 27 pF, ceramic chip
Cs 20 pF, Underwood
Cse 81 pF, ceramic chip
C, 10 pF, Underwood
C, 5 pF, Underwood
C;o 470 pF, ceramic chip
C,; 1000 pF, Underwood
C,;2 0.1 uF, disc-ceramic
C,;3 0.01 pF, disc-ceramic
Cya 5 uF, electrolytic

L, 4 turns, # 22 enameled, 0.1 1.D.

RFC, 2 1/2 turns # 22 AWG on Ferroxcube
VK 211/17-4 B

All transmission lines reference at 480 MHz

COMPONENT AND MATERIAL LIST

C, 3.9 pF, ceramic chip

C, 0.8-10 pF, Voltronics AP 10, variable
C;,4 25 pF, ceramic chip

Cs 1500 pF, ceramic chip

Cs 10 pF, Underwood

C, 5 pF, Underwood

Cg 0.01 uF, disc-ceramic

Cy  0.10 uF, disc-ceramic

C,;o 1000 pF, Underwood

Cy; 5 uF, electrolytic

L, 4 turns, # 22 enameled, 0.1” 1.D.
R, 750 Q, 1/2 watt, carbon

RFC, 2 1/2 turns # 22 AWG on Ferroxcube

VK 211/17-4 B
All transmission lines reference at 480 MHz

CASE OUTLINE

0115
0.145

| — 0254

t == 8-32NC 2A
l 0060 {00s0| 53 =i’
6

0 NOM MAX

0.278 [ f
—| o286 |~—— 0055
0,065

45° Nom ]
0525
| ©s3

1.055
1.065

To convert inches to millimeters multiply by 25.4

STYLE 1:
PIN1. EMITTER
2. BASE
3. EMITTER
4. COLLECTOR

TR w COMPOSANTS ELECTRONIQUES S.A.




RF TRANSISTOR

Designed for 12.5 V VHF amplifiers. Class B or
C operation.

12.5 V characteristics :

Output power 175 MHz - 9 W min.
Minimum gain at 175 MHz - 11 dB.

Available in either stud or flange package.

Power output useable to the top ratings and
capable of whithstanding infinite VSWR at all

phase angles at rated output power.

Electrical Characteristics (T, = 256 °C)

DC Test

SYMBOL

CHARACTERISTICS

Emitter - Base Breakdown
Voltage

Collector - Emitter
Breakdown Voltage

Collector - Base Breakdown
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Load VSWR

Mismatch Tolerance

Common Emitter Amplifier
Input Impedance

Common Emitter Amplifier
Load Impedance

Collector - Base
Capacitance

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation

TEST CONDITIONS

93

10W - 175 MHz
125V

NPN SILICON

380 SOE 380 SOEF




PT 8828
Typical characteristics Power - Temperature Derating Curve
Pout
w |F=178MHz w
15V 30
20 — \
15 e 20
/ oY | —
/ L \
/_
10 | _— \
s // 10 \\
0
0.5 1.0 15 ppn 20w 0 50 100 150 °C Te
MTTF Factor Collector Base Capacitance (pF) at 1 MHz
10° E \ 40
5 x 10° \
o \ 35
2 x 10° \\
10° \\ 30 N
5 x10° [ \
r 25 \
2 x 10°
\ N
10° = (320
5x10° [
C 15
2 x10°
10° & 10
5x10° |
5
2 x 10°
10? 0
60 80 100 120 140 160 180 200 5 10 15 20
Junction Temperature — °C Vcs

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 8828

175 MHz - POWER OUTPUT TEST CIRCUIT

c8 C6 C7 +Vcc

, OUT

Z=50%

C,-C,-C, = ‘7‘-21300 pF Trimmer Capacitor ARCO

C, = 24-200 pF Trimmer Capacitor ARCO
425

Cs = 150 pF Silvered Mica Capacitor. Low
Inductance

Ce = 1000 pF Silvered Mica Capacitor

C, = 1000 pF Ceramic Disc

Cg = 47 uF/63 V Electrolytic

Ly =10 puH Molded Coil

T,-T, = Transmission Line Transformers
2 wires 8/10 mm Twisted - 6 cm
length

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 8828

PACKAGE OUTLINE

.380 SOE F .380 SOE

1.055
1065

520
540

l
2" -+
S
[
g
o

110
115
080
CERAMIC 756
CAP }.lﬁé oos 100
CERAMIC \ 385 NOMT) y
CAP 17 \J
006 | 383 | % — - =
004 S . O J
| SN
t
Ry e IS —
02! | 730 fos
65 | |, 130
088 | b 750 — | e
L 980
f 970

TR w COMPOSANTS ELECTRONIQUES S.A.



7.5 Volts Transistor

Using the most recent TRW technology, this
T-Pack transistor has been specifically designed
and characterized as a high gain 7.5 V VHF
device. It is ideally suited for use in pocketphone
applications where low battery voltage is used.

CHARACTERISTICS TEST CONDITIONS

Emitter Base
Breakdown Voltage

Collector Emitter
Breakdown Voltage

Collector Emitter
Breakdown Voltage

DC TEST

Collector Base
Breakdown Voitage

DC Current Gain

Power Gain

Cutoff Frequency

Maximum unilaterilized
Gain

RF TEST

Forward Gain 50 Q/50 Q

Collector Base Capacitance

Maximum Collector Current

Dissipated Power

Storage Temperature

OPERATING THERMAL

Junction Temperature

88 MHz

19.dB GAIN

T - PACK




TP 210

Output Power vs Frequency and Voltage Supply

Pout L—
F =88MH=
mw 3 /
Ig =2 mA y
y
200 /
/ e
/ ol
/ / g
100 / /
A
(o] 1 2 mw Pin
Power Gain vs Frequency
Gp
dB Vcc = 7.5V
26 Pout:100 mw
24 ig=2mA
\\
22 —
\\
20 .
18 \
N
16
60 80 100 MHz F

TR w COMPOSANTS ELECTRONIQUES S.A.
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TP 210

C,

= 6-60 pF Trimmer Capacitor

C, = 22 pF Ceramic
C; = 180 pF Ceramic
C, = C; = 1 nF Ceramic

Cs =18 pF

Cs = 220 pF

Cs = 1 uF Electrolytic

L, =L, = 0.1 pH Molded Coil
L; = 0.18 uH Molded Coil

L, = 0.22 pH Molded Coil

Ls = 1.2 uH Molded Coil

R, = 680 Q Carbon composition
R, = 56 Q Carbon composition
R; = 4.7 Q Carbon composition

88 MHz Test Circuit

Vce

Package Outline

T Pack

l<——4,8max—«>|
o

» <015

-0«
» 2,7 max

r_ 6.2min  —p

I<——4 >

y c
f
O
|

> [« 0.8 max

12.4min

| {<1,6 max

TR w COMPOSANTS ELECTRONIQUES S.A.
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7.5 Volts Transistor

Preliminary Electrical Characteristics (T, =

SYMBOL CHARACTERISTICS

DC TEST

Using the latest in TRW technology, this device
has been specifically designed and characterized

for 7.5 V operation.

It is ideally suited for use in pocketphone where

low

BVego

battery voltage is used.

Emitter Base
Breakdown Voltage

BVceo

Collector Emitter
Breakdown Voltage

BVcpo

Collector Base
Breakdown Voltage

lcso

Collector Cutoff Current

DC Current Gain

Power Gain

Efficiency

Load VSWR

Mismatch Tolerance

Common Emitter Amplifier
Input Impedance

Common Emitter
Amplifier Load Impedance

Collector Base Capacitance

OPERATING THERMAL

Continuous Collector
Current

Thermal Resistance

Storage Temperature and
Junction Temperature

Power Dissipation

25 °C)

TEST CONDITIONS

101

( 88 MHz

1.5 WATTS
13 dB GAIN

~N

280 SOE
STUDLESS




TP 212 - TP 212 S

Output Power vs Input Power
and Voltage Supply

w F = 88MHz .
\J
AQ
3 V/
A
4 v L—
/ | 2
2 P
/ //
1 /
50 100 150mW  Pin

MTTF Factor vs Junction Temperature

A\
10° AN

N

N
104 \\

N

AN

N,

N

[

80 120 160 °C 200 T

Power - Temperature Operating Curve

20

10 N

150 °C

Te

TR m COMPOSANTS ELECTRONIQUES S.A.
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TP 212 - TP 212 S

88 MHz TEST CIRCUIT

Vcc

C, = C, = C; = 24-200 pF ARCO 425
C, = 7-100 pF ARCO 423

Cs = 1000 pF mica capacitor UNELCO
Cs = 10 nF ceramic disc

C, = 0.1 uF ceramic disc

Cg = 100 uF/35 V electrolytic

L, = L, = 4 turns 14 AWG 1/2" |.D.
L, = 047 uH
Ly = 6 turns 14 AWG 1/2” I.D. Close Wound

R; = 47 ohms

TRW comPOSANTS ELECTRONIQUES S.A.

103



TP 212 - TP 212 S

PACKAGE OUTLINE

45°NOM // T 45°NOM _/
/ ¢ 525 / ¢ 525
535 535
AN l l ~ l l
1995 Q
T 1.065 T
220 220
230 230
005 055
065 278
NOM ; ; S

)
NN
g

280 SOE 280 SOE STUDLESS

TR w COMPOSANTS ELECTRONIQUES S.A.
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7.5 Volts Transistor

Using the most recent TRW technology, this
T-Pack transistor has been specifically designed
and characterized as a high gain 7.5 V VHF
device. It is ideally suited for use in pocketphone
applications where low battery voltage is used.

Preliminary
SYMBOL CHARACTERISTICS TEST CONDITIONS
BVepo Emitter Base
Breakdown Voltage
BV(go Collector Emitter
Breakdown Voltage
-
it
+ | BVcgr Collector Emitter
o Breakdown Voltage
[=)
BV¢po Collector Base
Breakdown Voltage
Hpg DC Current Gain
Poain Power Gain
Fr Cut-off Frequency
-
0 .
B Gy Maximum Unilaterilized
w Gain
<
S, Forward Gain 50 Q/50 Q
Cop Collector Base Capacitance
o | e ux Maximum Collector Current
z
= I
é Py Dissipated Power
a
o | Tsrg Storage Temperature
T Junction Temperature

105

400 - 512 MHz

12.dB GAIN

\_




TP 250

Output Power vs Input Power
and Voltage Supply

Power Gain vs Frequency

Pout Gp

" Ic =10mA /'/ dB
m S

E= 47¢|) MHz \0‘ ,/ 14 \\\\
20 4% / \\\
N
A/// 12 Vec = 7.5V \\\
/A//// [} 1(I)mA \
4 o
¢‘r
0
o 0.5 1 mw_ P 400 _MHz _ 500 F

Ve =10V - I = 40 mA

TYPICAL VALUE

TR w COMPOSANTS ELECTRONIQUES S.A.




TP 250

Test Circuit 400-512 MHz

50 Q

L; =L, = 0.33 uH Molded coil

C, = C, = C; = C, = 1000 pF Ceramic chip
Cs = 10 uF/25 V Electrolytic

R; = 10 kQ 1/2 W Carbon composition

ST = Stub tuner

TRMW comPOSANTS ELECTRONIQUES S.A.
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TP 250

Package Outline

|<— 6.2min —»

T Pack

T
12.4min

!4—4,8max—>l

» <015
> |« 0.8 max
L1« !
» 2,7 max >’ |<Bmax
i

TR w COMPOSANTS ELECTRONIQUES S.A.
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7.5 Volts Transistor

The latesy in the TRW RF transistor, this device
has been specifically designed and characterized
for 7.5 V operation. It is ideally suited for use in
pocketphones where low battery voltage is used.

PRELIMINARY

DC Test

SYMBOL CHARACTERISTICS

Emitter - Base Breakdown
Voltage

Collector - Emitter
Breakdown Voltage

Collector - Base Breakdown
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Common Emitter Amplifier
Input Impedance

Common Emitter Amplifier
Load Impedance

Collector - Base Capacitanc

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation

109

400 - 512 MHz
0.2 Watts
13 dB Gain

Y
h
J

e | max. |

5+j05

47 +j 45

1.6




TP 251

Pout

mw

200

100

Output Power vs Input Power and V¢g

F = 470MHz - —
>
la=10mA P
d 15— —
NCe,
L~
S
sV
//// //
/
5 10 mw 15  Pin

Input Impedance vs Frequency

jx
Vce = 7.8V // a
lg = 10mA /Z .2
RS
Pin =1p_m_!l ,)/

L R_| / o

// ~——

1
1 .
400 MHz 470 500 F

Power Gain vs Frequency

Gp

d8

16

15

60

50

Pout 200 mw
Vce = 7.5V
1q =10mA
—
'-\
\\
'\\
I~
400 MHz 470 500 F
Output Impedance vs Frequency
Vce =:1.5V
AN Pout 200mW
N
\ Iqg = 10mA
\ R
iX
. i\
\\\

400 MH2 470 500 F

X

-60

-50

-40

m COMPOSANTS ELECTRONIQUES S.A.




TP 251

400-512 MHz TEST CIRCUIT

+Vee

C, = 27 pF Ceramic 632 RTC

C, = 8.2 pF Ceramic 632 RTC

C; = 3-20 pF Trimmer Capacitor

C,= 22 pF Ceramic 632 RTC

Cs = C¢ = 1000 pF Ceramic 629 RTC

C,= 10 nF Ceramic 629 RTC

Csg = 10 uF/25 V Electrolytic

L, = Stripline  Z, = 70 ohms | = 0.061 )‘l

L, = Stripline  Z, = 70 ohms | = 0.026 A ; Fger = 480 MHz
L=  Stripline Zy=500chms |=00312 |

Ly =Ls = 0.15 pH Molded Coil

L = 3 turns - Silvered Wire 6/10 mm - 4 mm I.D - 8 mm length
R; = 510 Q Carbon Composition 1/4 W

TR w COMPOSANTS ELECTRONIQUES S.A.
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TP 251

PACKAGE

.200 SOE STUDLESS

7J
-+

baa
?—i

125
2PL
REF

200
—*1 DA

REF

030
2PL
REF

i

107 -

REF

TR w COMPOSANTS ELECT RONIQ.UES S.A.
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PRELIMINARY

7.5 Volts Transistor

The latest in the TRW RF transistor, this device
has been specifically designed and characterized
for 7.5 V operation.

It is ideally suited for use in pocketphone where
low battery voltage is used.

CHARACTERISTICS

Emitter - Base Breakdown
Voltage

Collector - Emitter
Breakdown Voltage

Collector - Base Breakdown
Voltage

Collector Cutoff Current

D.C Current Gain

RF Test

Power Gain

n

Efficiency

Load VSWR

Mismatch Tolerance

Common Emitter Amplifier
Input iImpedance

Common Emitter Amplifier
Load Impedance

Collector - Base Capacitance|

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation

TEST CONDITIONS

400 - 512 MHz
1.5 Watts
10 dB Gain

280 SOE
TUDLESS

60

o:1
All phases

1.8+j3.5

11 +j6

5.5




TP 252

Output Power vs Input Power and Vg

Pout _[ / “
2 F= 470MHz / /
w?’A
K
w / p
/ V L~
2
)
1.5 // 40"4 /
4 / /
V. //
1 //
b
y /j
/ /
50 100 mw 150 Pin
Input Impedance vs Frequency
jX
Q Pin=150mwW +5
2 Vce=75V // Q
\
\Q\ y
15 V
\ +3
//
1 +2
400 MHz<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>