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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 reflect the latest developments. of new
products. It has proven to be an excellent aid and reference to numerous project and
design ngineers.

— 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 200 watt 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.

FM
Market

High power FM transmitters (88-108 MHz).
Products

High power transistors up to 175 W,

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.

SMALL SIGNAL
Market
Telecommunication, Instrumentation, General Purpose up to 1200 MHz.
Products
» Transistors in plastic and ceramic packages with RF output voltages up to
122 dBuV (DIN 4 500 4 B).
« HYBRID Broadband amplifiers :
1-500 MHz ; 50 to 100 Ohm
40-900 MHz ; 50 to 100 Ohm
Low noise and high linearity.
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6) CATV
Market

Community Antenna Television Amplifiers — 40-300 MHz : 75 ohm
—40-900 MHz : 75 ohm
Products

High performance HYBRID amplifiers for super linearity and cascadability.

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) MICROWAVE
Market
1 to 4 GHz transmitters.

Products

1 to 4 GHz discretes and internally matched (MRA) transistors specified as :
— Linear (common ermitter).

— 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 locally. 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.

® APPLICATION ENGINEERING — One of the most important functions of TRW
Bordeaux is the applications assistance 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.
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In order to illustrate the level of expertise prevailing, some of the recent developments
are listed below :

MOBILE

e 68-88 MHz — 100 W — 28 V Booster amplifiers.

@ 7.5 V broadband amplifier for portable radio.
VHF/UHF

® 100-400 MHz push-pull amplifier.
SMALL SIGNAL

® 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.

® Common collector oscillator transistor up to 4 GHz.
FM

@ High efficiency transistor.



QUALITY AT TRW

TRW RF components are renowned for quality
and reliability. A consequence of such quality
is the dominant position of TRW in European
communication equipments.

The primary objective of TRW is « to provide
products and services of the highest possible
quality ». Lets us see how such goal is achieved
in the TRW Bordeaux plant.

This quality objective is realised by a permanent
control of material from the beginning of raw
material in-coming inspection to the assembly
lines and final delivery to customers (as shown
on the manufacturing flow chart.

Quality dice lot

On arrival in the plant, each wafer is qualified
by the evaluation of a sample of die, to measure
quality of die solderability, wire bondability,
DC and RF performances, current leakage, etc.
and also to estimate the production vyield
we will achieve.

This wafer quality inspection has been recently
further improved thanks to the scanning elec-
tronic microscopy. Since Jan. 1981, a SEM
ingpection is made on a 100 % basis for wafers
intended for high reliability applications and
on a sampling basis for all others.

The QA department can veto a wafer or a
product at any stage of production if a failure
is discovered.

SEM wafer analysis

Optical microscope inspection

Assembly control — Quality lot card

During product assembly, die mounting and
wire bonding machines are checked regurliarly
every two hours to ensure that they are perfor-
ming correctly.

Q.A. visual inspection, destructive tests and
wire strenght are noted on a quality card which
accompagnies each production lot from the
beginning to final inspection in Q.A. depart-
ment.



MATERIAL
INSPECTION

WAFER  QC INSP.

SEM. ANALYSIS

HEADERS qc INSP.
PREFORMS o

~——()
WIRE Qc INSP.

—}
CAP/ CLEANING
PREFORM

MANUFACTURING FLOW CHART

OPERATION

PROBING
SCRIBING
BREAKING
SORTING

QC OR PROCESS
DOCUMENT

016204A00004
016204A00023
016204A00023

5’ Evaluation of process

QUALITY DICE (QC) | r\»(t_arflgrmances
[ e

MOUTING

S X-Ray
C INSPECTION/ Visual
( Die shear
CLEANING
BONDING

\ Visual
IN CTION
C INsPecTI { Pull Test

016004A00012/13

016005A00022

016004A00014/15/16

016005A00017

100 % PRODUCTION INSP/QA INSPECT.

100 % PRE-CAP DC TEST
CLEANING

CAPPING/MOLDING

C INSPECTION

HIGH TEMP STORAGE
200°C — 48 Hrs

THERMAL CHOCK *
GROSS LEAK *

FINE LEAK *

DC AND AC
THERMAL RESISTANCE
FINAL TEST

MARKING
PACKAGING

C INSPECTION

MECHANICAL
STORES

100 % (Production)

016205A00002

MIL STD 883
METHOD 1010, COND. D

MiIL STD 883
METHOD 1014, COND. C

MiL STD 883
METHOD 1014, COND. A

016005A000024
016204A00005

VISUAL — AVy, Correlated to X-Ray

"ELECTRICAL TEST (DC/RF) METHOD 2001
THERMAL RESISTANCE — X-RAY ANALYSIS
sHIP | ENVIRONMENTAL AND ELECTRICAL ENDURANCE *

CERTIFICATE OF CONFORMANCE *

* When required
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Hard soldering die bonding

Wire bonding operation

X-Ray inspection

A good eutectic bond between the die and the
header is fundamental, for the reliability of
high power devices, so 2 years ago TRW Bor-
deaux introduced a X-Ray inspection of the
die mounting operation. Depending on the
method of construction of the transistor,
either a 100 % or sampling only check is made
on the quality of the die attach.

X

Soldering and visual inspection

Wire bonding pull test

100 % Thermal
high reliability

resistance for super

In order to assure a maximum reliability, TRW-
Bordeaux introduced 3 years ago a AVgp
measurment which is related to the thermal

resistance by the following formula
1 Avge
Rthye = —
C Pd

This AVgy measurment which is performed on
100 % basis for all RF high power devices, is
then correlated to a X-Ray analysis for each
production lot in order to determine the maxi-
mum value of AVgp authorized for a certain
part number. This is the best way to make sure
of perfection of the die mount.



Die soldering X-Ray inspection.

Dynamic RF transistors testing

DC transistors final test inspection

100 % visual inspection

All standart devices are 100 % visually inspected
by production people prior to capping. High
rel. components are submitted to a more stringent

. visual control under the responsability of the
QA department with a high magnification
microscope.

DPC and RF testing

In order to assure the lowest possible failure
level, each device is DC tested three times :

Dynamic RF QA control

1. — Die probe prior to input
2. — prior to capping
3. — prior to final RF test.

All devices are then subjected to RF measur-
ment on production line for conformity, to
specification. After final production test and
packaging, each lot passes to the quality
department which tests again on a sample basis,
DC and RF parameters. The percentage of
pieces submitted to this final electrical control
is 11 % for all discretes components and 18 %
for hybrids circuits.



Reliability

The quality department is also responsible for
reliability which is assured by several environ-
mental and electrical tests which are made to
devices during assembly operations or at the
final test level.

All moulded devices are subjected to a high
Temperature DC test (+ 175°C) in to order
remove any possible infant mortalities.

Other reliability tests include vibration, acce- Environmental test
leration, thermal shock, humidity and DC or
RF electrical endurance. These tests are perfor-
med either because of customer special requi-
rement or as a routine reliability check.

Many high power — high quality devices binlt
in Bordeaux for professionnal applications have
been already submitted to a 3 000 or 5 000 hours
electrical endurance test. Reports are available
on request.

Fine leak test

Acceleiation test

Vibration test

DC burn-in life test RF burn-in life test
X1



Quality Assurance Standart

TRW RF components are classified in three reliability classes depending on the level of screening

needed to produce the quality and reliability required by each application as shown on table n° 1

RELIABILITY GRADE

APPLICATIONS

SH — Super High Reliability

— Space - system requiring super high

reliability

H — High reliability Military - Avionic - Systems requiring high
reliability

I —  Industrial Industrial application - consumer

Al class of transistor are screened in accordance to MIL STD 19 500/750/883 or CECC 50 007 or
NFC 96 621 specification. However particular customer specification are also used as « a special customer
requirement ».

TABLE A
SCREENING CONDITIONS
TEST METHOD INSPECTION REQUIREMENT
SH H |
2 Precap. visual inspection | MILSTD 750-2072 100 % 100 % 100 %
3 High Rel. Prec. vis. insp. TRW Specification 100 % 1)
4 Die-soldering X-Ray test TRW specification 100 % sampling
5 Wire-bonding test TRW specification sampling [sampling | sampling
6 Precap. BV - test CECC 50 000/4.3.4 100 % 100 % 100 %
9 DC Electrical Test CECC 50000/4.3.4 100 % 100 % 100 %
BVcgo BVeeo BVeso
lcgo  Ilceo  IeBo
FE
11 RF test NFC 96.621
P,y - IMD - Ft. TOS 100 % 100 % sampling
7 High storage CECC 50000/4.4.1 100 % (1)
8 Thermal Shock CECC 50000/4.4.4 100 % (1)
13 Vibration CECC 50 000/4.4.6 100 % (1)
14 Acceleration CECC 50000/4.4.11 100 % (1)
10 Thermal Imped. (AVgg) TRW Specification 100 % 100 %
12 Ballast-Resist. control TRW specification 100 % sampling
1 SEM wafer inspection TRW specification 100 % sampling
15 Gross Leak - CECC 50000/4.4.10/Q¢ 100 % 100 % sampling
only hermetic devices
16 Fine Leak only hermetic devices
. CECC 50 000/4.4.10/Qk 100% 100 %
17 Hightemp. wire bonding
test only molded devices 100 %  |sampling
18 Electrical Endurance NFC 96-621 100 %. ]sampling
CECC 50 000/4.5
19 External - Visual -
Mechanical CECC 50 000/4.2.1 100 % sampling | sampling
20 QA Final Inspection TRW specification sampling kampling sampling

(1) On special request.
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QA INSPECTION — GROUP A

TABLE B

LOT PER LOT
INSPECTION
EXAMINATION OR TEST CONDITION REQUIREMENT
sampling AQL
level
Sub-group A1
Visual inspection - Dimen/hours CECC 50 000/4.2.1 I 1.5
Sub-group A2
Breakdown Voltage CECC 50 000/4.3.4 I 0,4
Leakage current CECC 50 000/4.3.4 I 0.4
hgg — Cob CECC 50 000/4.3.4 i 0,4
RF dynamic characteristic NFC 96 621 I 1
TABLE C
QA — INSPECTION GROUP A & B
LOT PER LOT
INSPECTION
EXAMINATION OR TEST CONDITIONS REQUIREMENT
sampling AQL
level
Sub-Group B2 to B
Solderability CECC 50 000/4.4.7 S4 1,5%
Thermal shock (1) CECC 50 000/4.4.4 S4 1%
Damp heat (1) CECC 50 000/4.4.2 sS4 1,5%
Gross leak CECC 50 000/4.4.10.Qc S4 1%
Fine leak CECC 50 000/4.4.10.0k i 1%
Sub-Group B8
CECC 50 000/4.5
168 Hrs Electrical Endurance (1) NFC 96 621 S4 1,5 %
Sub-Group C3 to C6
Tensile CECC 50 000/4.4.9 | 1,5 %
Vibration (1) CECC 50 000/4.4.6 i 1,5 %
Constant Acceleration (1) CECC 50 000/4.4.11 1 1.5%
Sub-G c8
uh-Broup CECC 50 000/4.5
1 000 Hrs Electrical Endurance (1) § NFC 96 621 S4 1%
Sub-Group C9
High temp. storage (1) CECC 50 000/4.4.1 S4 1%

Post measurment

Ahgg — Alcgo

(1) On special request from QA or from customes.
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Part
Number

4429
4430
4431

5589
5590
5591
6080
6081
N 6082
2 N 6083

NNNNNN NN
22222 222

BFR 91
BFR 96

CA 95
CA 915 TV

CA 2150
CA 2250
CA 2252
CA 2270 A
CA 2280
CA 2350 A
CA 2350 B
CA 2418
CA 2419
CA 2601 Bu
CA 2650
CA 2680
CA 2750

CA 2800
CA 2810
CA 2812
CA 2818
CA 2820
CA 2830
CA 2832

CA 2840
CA 2842
CA 2850 R
CA 2851 R
CA 2870
CA 2875 R
CA 2876 R
CA 2880 R
CA 2899

JO 2015 A
JO 3015
JO 3020
JO 3037
JO 3050
JO 3055
JO 3401
JO 3402
JO 3403
JO 3404
JO 4045

Page

1-383
1-383
1-383

B-33
B-33
B-33
B-37
B-37
B-37
B-37

E-210
E-214

G-315
F-291

G-295
G-295
G-299
G-297
G-299
G-302
G-302
G-303
G-305
G-307
G-309
G-132
G-313

F-246
F-244
F-256
F-258
F-262
F-266
F-268

F-270
F-272
F-274
F-276
F-278
F-282
F-284
F-286
F-288

D-164
B-134
B-41

B-141

B-45
B-142
B-142
B-142
B-142

B-48

ALPHANUMERICAL INDEX

Application

MICROWAVE
MICROWAVE
MICROWAVE

MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE

SMALL SIGNAL
SMALL SIGNAL

SMALL SIGNAL
TV-BAND 1-5

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

SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL

SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL
RF-CHOKE

UHF, AM, FM
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE
MOBILE

Frequency

1 GHz
1 GHz
1 GHz

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

1 GHz
1 GHz

1 GHz
1 GHz

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

5-120 MHz

5-120 MHz
40-300 MHz
40-300 MHz
40-300 MHz
40-300 MHz

10-400 MHz
10-350 MHz
1-520 MHz
1-200 MHz
1-520 MHz
5-200 MHz
1-200 MHz

30-300 MHz
30-300 MHz
40-100 MHz
40-100 MHz
20-400 MHz
40-100 MHz
40-100 MHz
40-100 MHz
30 uH

200-400 MHz
450-512 MHz
450-512 MHz
450-512 MHz
450-512 MHz
450-512 MHz
870 MHz
870 MHz
870 MHz
870 MHz
175 MHz

X1v

Péwer
or gain
(dB)

17 dB/800 mW
33 dB/800 mW
30dB
18 dB/800 mW
30 dB/400 mW
34dB/1 W
35dB/2 W

22 dB/1 W

22dB/1 W

17 dB/250 mW
17 dB/250 mW
34 dB/400 mW
17 dB/310 mW
22 dB/100 mwW
22 dB/100 mW

70 W
15W
20 W
37W
50 W
55w
5W
18w
28 W
45 W
45 W

Supply
Voltage
4]

28
28
28

13.6
13.6
13.6
12.5
12,5

12,5

Package

TO 117
TO 129
TO 129

380 SOE
380 SOE
380 SOE
380 SOE
380 SOE
380 SOE
380 SOE

T-PACK
T-PACK

MVM
MVM

CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA

CA
CA
CA
CA
CA
CA
CA

CA
CA
CA
CA
CA
CA
CA
CA

J-ZERO-C
J-ZERO-C
J-ZERO-C
J-ZERO-C
J-ZERO-C
J-ZERO-C
.230 F
230 F
.230F
230 F
J-ZERO-C



Part
Number

JO 4070
JO 4075
JO 4080

LNA 1100

LN 2023-2
LN 2327-2

ML 20

MRA 0610-3
MRA 0610-9
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
MRAL 3742-2
MRAL 3742-3.5
MRAL 3742-6

MV 20
MV 30

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

Page

B-52
B-54
B-56

F-290

1-387
1-391

B-57

1-395
1-395
1-395
1-395

1-403
1-403
1-403
1-403
1-411

1-411

1-411

1-411

1-419
1-419
1-419
1-419
1-427
1-427
1-427
1-427
1-435
1-435
1-435

B-59
B-59

B-63
B-63
B-63
B-67
B-70
B-70
B-70
B-74
D-168
D-168
D-168
D-168
D-168
D-168

D-176
D-176
D-176
D-176
D-176

A-12

ALPHANUMERICAL INDEX

Application

MOBILE
MOBILE
MOBILE

SMALL SIGNAL

MICROW. LINEAR
MICROW. LINEAR

MOBILE

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

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

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

SsB

Frequency

175 MHz
175 MHz
175 MHz

1 GHz

2,2-3 GHz
2,3-2,7 GHz

68-88 MHz

(=]
2]
I
N

(2]
I
N

GHz
GHz
GHz

rPprpoOOOODODOOO

##NNNNNNNNL‘—‘—‘—‘dﬂ—‘—‘ﬂ—‘—‘—‘

OO0
IIIITIIITXT
NNNNNNRNRN

GHz
GHz

NWWWWOODOONNNNRRRRDOOC

OOOOOG
IIIIXIT
N-N N NNN

qqooophqqhb

140-175 MHz
150-160 MHz

400-512 MHz
400-512 MHz
400-470 MHz
175 MHz
470 MHz
470 MHz
470 MHz
175 MHz
400 MHz
400 MHz
400 MHz
400 MHz
400 MHz
400 MHz

175 MHz
175 MHz
175 MHz
175 MHz
175 MHz

2-30 MHz

XV

Power
or gain
(dB)

70W
75 W
80 W
10dB

23 W
23 W

20 W

WN - N N = [AR o=

NN
g =sssz2= 22222;2222;22% 33 2;2222;222222222222222

=01 N WWw =N = -
O COoWOIh OOOCOPRA~POOOGIN—O

-
[«

Supply
Voltage
V)

12.5
12.5
12.5

10

16
16

Package

J-ZERO-C
J-ZERO-C
J-ZERO-C

TO 8

GP 16
GP 16

MVM

MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA
MRA 4
MRA 4
MRA 4

MVM
MVM

MXM
MXM
MXM
TO 39
280 SOE
280 SOE
280 SOE
380 SOE
280 SOE
280 SOE
280 SOE
280 SOE
289 SOE
280 SOE

380 SOE
380 SOE
380 SOE
380 SOE
380 SOE

500 SOE
Flange



Part
Number

PT 9780 A
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 9786
PT 9797

TP 210
TP 212

TP 250
TP 251

TP 252

TP 393
TP 394
TP 491

TP 1045
TP 2180

TP 2304
TP 2310
TP 2312
TP 2314
TP 2320
TP 2330
TP 2404
TP 2405
TP 2500
TP 2503

TP 3093
TP 3097
TP 3098

Page

A-12
A-12
A-12

A-5

A-5
A-12
A-12
A-12
A-12
A-20
A-20

B-78
B-82

B-85
B-88

B-91

E-215
E-218
E-221

B-94
B-97

B-100
B-104
B-107
B-110
B-113
B-117
B-120
B-123
B-126
B-129

E-223
E-227
E-230

ALPHANUMERICAL INDEX

Application

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

MOBILE, PORTABLE
MOBILE, PORTABLE

MOBILE, PORTABLE
MOBILE, PORTABLE

MOBILE, PORTABLE

SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL

MOBILE
MOBILE

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

SMALL SIGNAL
SMALL SIGNAL
SMALL SIGNAL

Frequency

2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30 MHz
2-30' MHz
2-30 WHz
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

88, 175, 470 MHz
88 MHz

175 MHz
1756 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175 MHz
175, 470 MHz
175, 470 MHz

1 GHz
1 GHz
1 GHz

Xv1

©
=1
e

Power
or gain
(dB)

100 W
50 W
50 W
7BW
100 W

8W

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

50 mW
50w

10 mW
175 mW

1.5
300 mV
700 mV
400 mV

2w

mggg:hppg o
22250 =
s=

3
=

1
£o==

[$)]

— b -
<< <

Supply
Voltage
V)

28
28
28
12.56
12.5
28
28
28
28
50
50
125
12,5
125

Package

500 SOE
Stud
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

280 SOE
Studless
380 SOE

380 SOE
TO 39

TO 39-GE
TO 39-GE
380 SOE
380 SOE
500 SOE
500 SOE
TO 46
280 SOE
Studless

TO 39
TO 117
TO117C



Part
Number

TP 3099
TP 3400

TP 5695
TP 9228

TP 9380
TP 9381
TP 9382
TP 9383
TP 9386

TPM 401
TPM 405
TPM 425
TPM 4040
TPM 4100

TPS 175
TPS 470

TPV 364
TPV 375
TPV 376
TPV 385
TPV 386
TPV 394
TPV 3100

TPV 508
TPV 690
TPV 691
TPV 693
TPV 596
TPV 597
TPV 6598
TPV 5051

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 4001
TRW 4002
TRW 4004

TRW 52001
TRW 52101

Page

E-233
E-236

B-132
A-24

C-145
C-148
C-152
C-156
D-184

D-187
D-191
D-195
D-197
D-201

B-135
B-132

H-320
H-324
H-328
H-336
H-338
H-332
H-340

H-334
H-350
H-354
H-360
H-362
H-368
H-370
H-374

1-441
1-441
1-441
1-441
1-441
1-441

1-453
1-454
1-455

1-457
1-457
1-457

|-465
1-465
1-465

1-469
1-469

ALPHANUMERICAL INDEX

Application

SMALL SIGNAL
SMALL SIGNAL

MOBILE
§SB

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

MOBILE
MOBILE

TV BAND 3
TVBAND 3
TV BAND 3
TV BAND 3
TV BAND 3
TV BAND 3
TV BAND 3

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

5
5
5
5
5

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

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

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

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

MICROW. CLASS A
MICROW. CLASS A

Frequency

1 GHz
1 GHz

88 MHz
30 MHz

108 MHz
108 MHz
108 MHz
108 MHz
175 MHz

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

175 MHz
470 MHz

225 MHz
225 MHz
225 MHz
225 MHz
225 MHz
225 MHz
225 MHz

860 MHz
860 MHz
860 MHz
860 MHz
860 MH:z
860 MHz
860 MHz
860 MHz

xvih

Power
or gain
(dB)

1v
1.2V

0ow
200w

75 W
100 W
175 W
150 W
150 W

TR-TI Y
© O08 3Saun-=
£ =5 £Esg82

8 W= =
Sndrdr
E==sEs

o
o o}
Oh—=-01NOVO 0

[$)]

N ==
coOoow—

AN W= N
SE3 £S5 £ SSSsSSE TSEISI=E

S
5%

Supply
Voltage
)]

156
18

125
28

Package

200 SOE
200 SOE

SOE 380
SOE 500F

SOE 500
SOE 500
SOE 500
SOE 500
JO 500

SOE 180
SOE 280
SOE 280
MRP 7
MRP 7

TPS
TPS

SOE 380
SOE 500
SOE 500
JO 500

JO 500 S
SOE 280
MRP 7

BMA-2

SOE 200
SOE 200
SOE 280
SOE 280
SOE 280
SOE 280
BMA-2

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

HLP-8
HLP-8
HLP-8

HLP-8
HLP-8
HLP-8

HLP-8
HLP-8
HLP-8

TW 200
HLP-8
Flangeless



ALPHANUMERICAL INDEX

Part Power Supply Package
Number Page Application Frequency or gain Voltage
(dB) )
TRW 52102 1-473 MICROW. CLASS A 2 GHz 3.0w 20  HLP-8
Flangeless
TRW 52104 1-477 MICROW. CLASS A 2 GHz 6.0WwW 20 HLP-8
Flangeless
TRW 52601 1-469 MICROW. CLASS A 2 GHz 1.5wW 20 - HLP-8
TRW 52602 1-473 MICROW. CLASS A 2 GHz 30w 20  HLP-8
TRW 52604 1-477 MICROW. CLASS A 2 GHz 6.0 W 20  HLP-8
TRW 53001 1-481 MICROW. CLASS A 3 GHz 08w 20 TwW 200
TRW 53101 1-481 MICROW. CLASS A 3 GHz 08w 20 HLP-8
Flangeless
TRW 53102 1-485 MICROW. CLASS A 3 GHz 1.6W 20  HLP-8
Flangeless
TRW 53601 1-481 MICROW. CLASS A 3 GHz 0.8 W 20 HLP-8
TRW 53602 1-485 MICROW. CLASS A 3 GHz 1.6 W 20  HLP-8
TRW 54001 1-489 MICROW. CLASS A 4 GHz 05w 20 TW 200
TRW 54101 1-489 MICROW. CLASS A 4 GHz 05w 20  HLP-8
Flangeless
TRW 54601 1-489 MICROW. CLASS A 4 GHz o5 W 20 HLP-8
TRW 62601 1-493 MICR. OSCILLATOR 2 GHz 1.2W 20 HLP-8
TRW 62602 1-497  MICR. OSCILLATOR 2 GHz 2w 20  HLP-8
TRW 63601 1-601  MICR. OSCILLATOR 3 GHz 430 mW 20  HLP-8
TRW 63602 1-5605 MICR. OSCILLATOR 3 GHz 850 mW 20 HLP-8
TRW 64601 1-5609  MICR. OSCILLATOR 4 GHz 300 mw 20  HLP-8

TRW 64602 1-613  MICR. OSCILLATOR 4 GHz 600 mW 20  HLP-8

XVIII
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HF-SSB



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
TP 9228

50 V - HF - SSB SERIES

PT 9790/A

HF — SSB POWER TRANSISTORS

PRODUCT SUMMARY

A2

156 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
200 W PEP

150 W PEP

A-12
A-12
A-12
A-12
A-24

A-20



HF - SSB 1.5 - 30 MHz
LINE-UP SUGGESTIONS

100 W - 12V - SSB RADIO FOR VEHICLE

PT 9795 PT 9784
2N 4427

- 100W

™~
l/

AT -32DB IMD

Y V
VoV

100 W - 28 V - SSB RADIO - GROUND EQUIPEMENT

PT 9787 PT 9780
2N 3866

o

——  150W

AT -32DB IMD

VY
VYV

400 W - SSB TRANSMITTER - MILITARY OR MARINE

PT 9788A
TP 9250

PT 9787A

>__

400W

>_ AT -32DB

VoA

iMD

A3



VHF
LINE-UP SUGGESTIONS

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

PT 9787 PT 9783

— >
>

2N 3866

™~
>

L 100W
PEAK

/N

A4



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)

BVcpo Collector - Base Breakdown
BVggo Emitter - Base Breakdown
n
[
E lces Collector - Emitter Cutoff
%) Current
o
HFg DC Current Gain
AHFg Matched Pairs
Pout Dutput Power PEP
Ps Power Gain
2y
0
w
=
w
| IMD Intermodulation Distorsion
VSWR Mismatch Tolerance
| Rth Thermal Resistance
< Jonction to Heatsink
= )
e (Including Contact)
T
[

AS

\—

&

PT 9784/A - T5W
PT 9797/A - 50W
PT 9736/A - 30W
PT 9795/A - 15W

oo YSWR )

ow )

PT

9796/A 9797/A

PT

PT
9784/A

50 50
50 50
4.0 4.0
4.0 4.0
10 10 20 20
25-160 (25-160 [20-100 |20-100
A10 A10 AS A5
30 50 75 100
16 16 15 13
—32 | -32 — 32 -~ 32
=2 oo 2] o]
2,5
2,0
14
0.9




HF S§SB

Absolute Maximum Ratings (T .. = 25 °C)

Part Veso Veeo Veeo Tstorage

number v \ v °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 t0 200
PT 9784/A 60 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 :; g;l:s A
PT 9797 7 A
PT 9785 PT 9784 PT 9784 A
L
o S1C
w«g |
Lk + JES FY 7
-

Mechanical Specifications

o Stud Torque, 10 in. Ibs., max. o 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
\ -~ Power Output vs Power Input
10 4
R P
w >
A —* /7
Veg =|135V 100 7 "
. Pou =J100 W 80 o AN
RY: v
50 /1 N¢v
y —10 / F =[28 MHz
| 40 V. ey =1100 mA
h— /
20 /
0 5 0 15 20 256 30 7
Frequency - MHz
0 1 2 3 4 5 6

Power input - W

Series Load Impedances vs Frequency

g JX

Vee =[135V Q
3 Py =f1OOW 1

X
2 p—1 0
1 R —1 28 MHz Test Circuit
0 5 10 16 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 L, 3turns @ 11 mm 1 mm wire L = 15 mm
Cs 400 pF UNELCO L, 3 turns @ 15 mm 1,8 mm wire L = 20 mm
Cs¢ ARCO 423 7-100 pF L, Sturns @ 12 mm 1,8 mm wire
C, 1000 pF UNELCO L, VK 200 ferrite choke
Cs 0.1 uF
C, 470 pF Electrolytic R,15Q
Cio 01 uF R, 10 Q/5 W

TR w COMPOSANTS ELECTRONIQUES S.A.
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L PT 9784/A

Series Input Impedance vs Frequency Power Output vs Power Input
R X Q
Q 0 w
R I ~ /
20 P —5 80 o] / e

«V/ Wwe
15 / —10 60 s

Veg = 1356V /
P =75 W //

10 out —15 40

\ F =28 MH:
20 /y leq =|100 m4:

B 4

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

Test Circuit Parts List
Series Load Impedance vs Frequency
R X L, S3turns @ 12 mm 1,4 mm wire
Q Q L, 2turns @ 13 mm 1,8 mm wire L = 10 mm
Ved = 13.5)V L; 8turns @ 12 mm 1,2 mm wire
3 Poud = 75V 1 L, VK 200 ferrite choke

2 X —1— 1o C, 400 pF UNELCO
. C, ARCO 427 55-300 pF
= _1 C, ARCO 469 170-780 pF
C. ARCO 469 170-780 pF
C, ARCO 427 55-300 pF
C, 300 pF UNELCO
o 8 10 15 20 26 30 C, ARCO 425 24-200 pF
Frequency - MHz C, 1000 pF UNELCO

C, 01 uF

C,o 470 uF Electrolytic

C,; 0,1 uF

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

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9797/A

Frequency - MHz

Series Load Impedance vs Frequency

0 5 10 15 20 25 30
Frequency - MHz

28 MHz Test Circuit

Series Input Impedance vs Frequency

R JX Q
Q 0
e
20 N \(/74 —5
15 // —10
N Vg =[135V
10 \\ P, =[50 W s
5 \
\\ R
0 5 0 15 20 25 30

R JX
Q Q
Vce|= 135
3 Pout]= 50 W .1
X g
2 0

50

40

30

20

Power Output vs Power Input

~N
A’bf’/ AT
N

V4

F = 2B MHz
leq = B0 mA

1 2
Power Input - W

Test Circuit Parts List

3turns @ 10 mm 1,4 mm wire

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

VK 200 ferrite choke

ARCO 427 55-300 pF + 400 pF UNELCO
ARCO 459 170-780 pF

ARCO 427 55-300 pF

ARCO 425 24-200 pF

1000 pF UNELCO

0,1 uF

470 uF Electrolytic

01 uF

1.5Q
10Q/5W
39Q

TR w COMPOSANTS ELECTRONIQUES S.A.




PT 9796/A

Series Input Impedance vs Frequency

R
Q

R JX
Q 0Q w
R
20 —5 40
15 \ ,/ —10
‘5( Ved = 13.5]v 30
P,.d=30W
10 o —15
\ 20
5 \\
T — 10
0 5 10 15 20 25 30

Frequency - MHz

Series Load Impedance vs Frequency

JX
Q

=135V

30w +1

10 15 20
Frequency - MHz

25 30

28 MHz Test Circuit

+ Vee

Cs-LL

Power Output vs Power Input

ve’\?’-‘a‘/'
) RN
= '
yd s
/ 4
//

4 F = P8 MHz
// lcq=50mA
7

05 1
Power input - W

1.5

Test Circuit Parts List

L
L
L
L,

4 turns @ 12 mm 1 mm wire

4 turns @ 12 mm wire L = 8 mm
10 turns @ 12 mm 1 mm wire
VK 200 ferrite choke

ARCO 469 170-780 pF + 200 pF UNELCO
ARCO 469 170-780 pF

ARCO 427 55-300 pF

ARCO 427 55-300 pF

1000 pF UNELCO

01 uF

50 uF Electrolytic

0,1 uF

R, 1.5Q
R, 10Q/5W

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

Series Input Impedance vs Frequency

R JX
Q 0Q
R Vg =[135 V
20 Pt 15 W _s
/ ol
15 L\ e —10
r w
X
10 \ — 156 20
5 N
'\\__

0

5 10 15 20 25 30 10

Frequency - MHz
Series Load Impedance vs Frequency 0
R JX
Q Veel= 135N Q
6 POlll = 15 “ + 1
\L\

4 == 0
2 -1
0

5 10 18 20 25 30
Fraquency - MHz

28 MHz Test Circuit

Power Output vs Power Input

\lci—
ot

r b

z L

Ct o
L~

/ F =28 MHz

20 mA

01

0,2 03 04 0,5 0.6
Power Input W

Test Circuit Parts List

ARCO 469 170-780 pF
ARCO 427 55-300 pF
ARCO 427 55-300 pF
ARCO 427 55-300 pF
1000 pF UNELCO

0,1 uF Disc

50 uF Electrolytic

0,1 uF

6 turns @ 8 mm 1 mm wire

4 turns @ 11 mm 1,2 mm wire
10 turns @ 12 mm 1,2 mm wire
VK 200 ferrite choke

1.5Q
10Q/5W

TR w COMPOSANTS ELECTRONIQUES S.A.
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SSB Power Transistors

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 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 resistors design ena-
bles operation at Class A, AB, and C. Theserugged
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

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

SYMBOL

CHARACTERISTICS

BVcgo | Collector to Base Breakdown
Voltage
BVego | Collector to Emitter Breakdown
Voltage
é Icgs Collector - Emitter Cutoff Current
fid
Q
[a] .
leso Emitter - Base Leakage Current
Heg D.C Current Gain
AHgg Matched Pairs
Gp Power Gain
]
2 | IMD Intermodulation Distortion
(4
u.
3
VSWR | Mismatch Tolerance

e

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

o VSWR

CONDITIONS

10-100

10-100 | 10-100




PT 9780 - PT 9783 - PT 9787 - PT 9788

Absolute Maximum Ratings (Tcase = 25°C)

Part Vceo Vceo Veso Ic Max PT@25°C Bic TsT0RAGE

Number * Volts Voits Volts Amps Watts °C/W °c
PT9780 70 40 4.0 200 350 0.50 -65 10 200
PTS780A 70 40 40 20.0 250 0.70 -65 to 200
PT9783 70 40 40 10.0 175 1.0 -65 10 200
PT9783A 70 40 4.0 10.0 100 1.75 -65 10 200
PT9788/A 70 40 4.0 4.0 70 2.5 -65 10 200
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

18 153t

123

317
(2)HOLES

CERAMIC
cap

e B

%g.g cinmu:
] /: N
; ' L.A__.‘..J—L“]L— : oM
& %Té 178 — 28UNC-2A oo eeef: l é_g‘ i %ﬁ' 632 NC 3A° .32 750
= 777‘%'7'" - FLAT T

Mechanical Specifications

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

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9780

PT9780 and PT9780A

Power Output vs Power Input Power Output vs Power Input
200 = 200
//2sv
Z 160 = 2 160 v
@ 28v @ L~
£ |~ £ 24v
Sz ’//,2‘“’ =120 // Pt
| 0V
4 % LT av - / L~ 2
g a0 V. a g w0 e
3 o 3 /4
o -
£ = Toomi & 40 F = 30MHz
Class C Class AB
0 . 0 )
0o 8 16 24 a2 0 10 20 30 40
Power input — Watts CW Power input — Watts CW
Power Gain vs Frequency fivs Ic
30 T T 300
Power Output =
2 28V = 150w _| 250 Ve =18V
24V = 125W .
Q 20V = 100W P L
T 18 | = 200
§ N 28V 20V z
3 &
5 12 \\\ | 24v g 150
2z \ g
& \ &
6 o 100
‘b
0 0
20 40 60 80 100 0 2 4 6 8 10
Frequency — MHz Collector Current (ic) — Amps
IMD vs Power Output DC Safe Operating Area
0 ] % T
Vee = 28V " Tease = 30°C
-10 Ico = 120mA— g 2
F = 28MHz h \
-20 g1
] T N\ Pro7s0
I Y o \
[=] =
g -a0f— I E 10— brg7804 V\
S
-40 Pt £ 5 AN
<«
0
0 3 60 90 120 150 0 10 20 30 40 S50
Power Output — Watts (PEP) Collector Voltage (Vce) — Volts
Series Input Impedance Series Load Impedance
vs Frequency vs Frequency
5.0 30 5.0 30
40 Vee = 28V lqp 40 Vee =28V lgg
\ Pout = 100W B Pour = 100W
g 3.0 1.0 _g E 30 — 1.0
Y \ X // 2 g >
£ P —_ 0 g 20 X 0
1.0 R -1.0 1.0 0.1
SES c—
0 0
2 20 40 60 80 100 2 20 40 60 80 100
Frequency — MHz Frequency — MHz

Ohms (Imag)

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 9783

PT9783 and PT9783A
Power Output vs Power Input Power Output vs Power Input
100 100 T
/V 28v [ / 2V 2av
24V — f A |
g o0 Tl g o V4 |
5 / / 20v £ / L~ 20v
= 60 7 Z 60
| /// | //
b=] =1
,g— 40 ,/ £ 40
S % 3 /4
e S
2 / H
& F = 100MHz & F = 30MHz
0 ClassC 0 Clas§ AB
0 10 15 20 2 0 05 10 15 20 2
Power Input — Watts CW Power input — Watts CW
Power (iain vs Frequency frvs Ic
30 - T 300
Power Output
24 28V = BOW 250 Vee = 15V
24V = TOW ———
= 20V = 60W E L~ —~
1 18] ! El 200 .
£ \va 20V z /7
< 24V | 2
512 N 2 150
Z N g
= iy
6 100
0 0{
2 20 40 60 80 100 0 10 20 30 40 50
Frequency — MHz Collector Current {Ic) — Amps
IMD vs Power Output DC Safe Operating Area
0 125 T i
VeE = 28V " Tease = 30°C
-10 Ica = 70mA 2100
F = 28MHz <
@ -20 o
i T PT9783
=] e
=-30 5 590
= 3rd S U
—] 5 PT9783A
-40 5th / 2 925 N
T~ 8- ]
-50 0
@ 15 30 45 60 7 0 10 20 30 40 50
Power Output — Watts (PEP) Collector Voltage {VcE) — Volts
Series Input Impedance Series Load Impedance
vs Frequency vs Frequency
50 3.0 10.0 6.0
40 Vee = 28V | . VCE = 28V |,
Pout = 50W 20 80 Pout = 50W 40
= 30 0% T 60 205
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PT 9788

PT9788 and PT9788A

Power Output vs Power Input

50
Z 40 28V —
s
=
g 30 / 424V _|
I /
O /| 20
S / L~
5
& 10
F = 100MHz
0 Class C

2 4 6 8 10
Power Input — Watts CW

Power Gain vs Frequency

30 T
Power Output
24 28V = 25W
24V = 25W
3 NN 20V = 20W
L 18 %\ 28007
£
3 24V
el
& \k
6
0
2 20 40 60 80 100
Frequency — MHz
IMD vs Power Output
i
T
Vee = 28V
-10 lco = 20mA —
F = 28MHz
@ -20
|
o
= .30 3rd_|
- 5t
g
-40
-50
0 10 15 20 2
Power Qutput — Watts (PEP)
Series Input Impedance
vs Frequency
10 30
Vee = 28V
8 Pout = 20W ] 20
g 6 10 g
£ 2
£ 4 0
S X |1 &
2 = /R 10
iy |
0
2 20 40 60 80 100

Frequency — MHz

Power Output vs Power Input

50
2 40 428V _
2 < 24
=1 v
2 30 ,/ /2
| L1 ov
E /// ]
3
: | &
s 10
F = 30MHz
Class AB

0
0 025 050 075 1.0 125
Power Input — Watts CW

fivs lc
300
250
~ Vee = 15V
15; 200 "] I~
> Pl
€ 150
g
w
100
0
0 05 10 15 20+ 2.
Collector Current (ic) — Amps
DC Safe Operating Area
5 |
" Tease = 30°C
g 4
<
|
T 3
3 2
s \
3 A
= 1
(&3
0
0 10 20 30 40 5
Collector Voltage (Vce) — Volts
Series Load Impedance
vs Frequency
* T "
Vee = 28V
20 Pon = 20W —120
T 15 03
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PT 9787

PT9787 and PT9787A

Power Output vs Power Input

25

20 .28V
z / 24y
z . A
2 4
{
=
z A
S 10
g /)
& /

N//d

// F = 100MHz
Class C
0 |
0 0.5 1.0 15 2.0 25
- Power input — Watts CW
Power Gain vs Frequency
30
-—\\ Power Output = 15W
N
~ \\
\\ 28V 24v{20V
hNNNNE

1 \\
s q
% \\%
" AN

6

0

20 40 60 80 100
Frequency — MHz

Power Output — Watts CW

Collector Current (ic) — Amps

Power Output vs Power Input

10
28v
8 / /24v
6 /
20v
4
= 30MHz
2 ClassA —
Linear
0
0 0.2 0.4 06 0.8 0
Power Input — Watts CW
DC Safe Operating Area
2.5
Tease = 30°C

20
1.1: \\
10 \\

5 \
05 G

0

0 10 20 30 40 50

Collector Voltage (Vce) — Volts
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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

K‘:) Output
C1 ARCO#467,110-580pF
C234 ARCO #466, 80-480pF
Cs  ARCO #469,170-780pF
Cs  5uF, 50VELE
Ri  50Q,2W
L1a  5turns #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
Vee 28V
Ves 1.6 volts (Ic[Quies] = 100mA)
28MHz Test Circuit for
PT9787 and PT9787A
» 23V
+Vss 25uF
390pF
input ) Output

” 12 470pF L2
100pF T

||lr
|||—-<

Ri 1.0 on each emitter (0.59Q)

T1 6 tumns, #22 wire tapped 2 turns from ground, on Fairrite Products #43 bead.
T2 4turns, #20 wire tapped 3'/2turns from ground, on Fairrite Products #43 bead.
Lt 1.0uH

Lz 0.054H

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

1x10'°

1x10°

1x10®

MTTF Factor — Hrs. xic

1x107

1x10®

1x10*

MTTF Factor

vs Junction Temperature

T LTTITH
/

NN

NN
NI IR
N \\
\\ N
B | \ \\

ILRARAL

80

100

120 140
Junction Temperature — °C

160

180

200
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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 |ssa, FM, AM
2-76 MHz \ SSB, FM, AM

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

Electrical characteristics (25 °C)

SYMBOL CHARACTERISTICS

BVcpo Collector - Base
Breakdown
BV¢go Collector - Emitter
Breakdown
P BVcgr Collector - Emitter
3 Breakdown
s
O | BVgpg Emitter - Base
e Breakdown
Hee D.C Current Gain
AHgg Matched Pairs
Pg Power Gain
0
@
2| mD Intermodulation Distortion
w
o
VSWR Mismatch Tolerance
lemax Collector Current
8;-c Thermal Resistance
2 Junction - Case
=
a Oc_y Thermal Resistance Case -
(=] X
Case - Heatsink
Teeg Storage Temperature

A 20

HF - SSB
10 W-50V
o YSWR

TEST CONDITIONS

MAX.

— 32

Pl
3 sec

20

0.5

0.2

any angle



PT 9790

PT 9790 A
Power Out Put vs Power input I M D vs Power Output
Po vs Pia .
200
IMD vs Po
180 L —
160 ] 50
L //
s A0)
=z 120 / [
z L
100 /. ~ T |
= / o -30
S g z
§ 60 / o 20
o =
a0 I - Freq :28.000. 28.001 MHz
20 -10 le - 0.1A Quiescent ——]
ct TAB”
T heatsink = 70"
0 510 20 3.0 0 1020 30 40 50 60 70 80 90 10O 110120130 140 150 160
Power In (Watts) Power Output { Watts PEP)
Power Gain vs Frequency D.C. Safe Operating Area
30 Temp. Heat Sink : 70 °C
Power Output
24 50V - 150 W 20 | {
190 -y - Il T
P Temp. Bem
S 18 2 NN Heat sink 1
. ~ 24 S
=3 H
;g \ E 4 AN
o 12 ‘\ E Temp. N
3 =3 Heat sink
& = -70°¢
8 2
0 1
2 20 40 60 80 100 1 2 3 4 5678910 28 3 5 108
Frequency - MHz Vee ( Velts)
Thermal Resistance VS Power Dissipation vs Heatsink
Junction Temperature Temperature
for Various p dissipated Power Dissipation vs Heatsink Temperature
VI‘;O: 50 V
1.25 250 .f' ! 'f"l r
Thedeviceis capable of withstanding
a VSWR:co with Po-150w PEP
1.0 200 Vee- 50 volts |
AR \ £ 2 J0secona
= ’pdg\s_is"jot)w = = seconds
£ 05 2o £ 10 AN |
P = :g%‘s% 50 W £ T
s == g N
= 05 100 \\T%c :200C
0,26 50 \\
0 1]
50 100 150 200 0 50 100 150
T () Ths (°C )
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PT 9790

PT 9790 A
28 MHz TEST CIRCUIT
Vee
Ce Cs ] Cg Cg
L
. 3 Lg Cs
It 50Q
A
C3 cs
50 Q

= Cs = 170-780pF - ARCO 469 Trimmer capacitor
= C, = 80-480 pF - ARCO 466 Trimmer capacitor

O
N
I

Cy = 65-300 pF - ARCO 427 Trimmer capacitor
Ce = 1000 pF Mica Capacitor UNELCO

Cq = 10 uF Ceramic Disc

Cg = Cyp = 0.1 pF Ceramic Disc

Cy = Cy; = 470 uF/63 V Electrolytic

Ly =6 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 I.D. -

10 mm length

L, =7 turns 15/10 mm Enamelled wire - 10 mm 1.D. -
20 mm length

Ry =1Q-2W

R, =27 Q-2W

PACKAGE OUTLINE

ws %28 '
|
UNF-2A . i

» 615 ¢
PT 9790 PT 9790 A {

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

MTTF Factor vs junction tempeérature
00 120 40 160 180 200 220 240

1x 100

Divide MTTF by I¢?
to obtain metal
lifetime in hours

1x 10 \

PT 97 80

\

1x 108 \

MTTF factor (Hrsxlc?)

\

N\

1>

90 110 130 150 170 190 210 230
Junction Temp (*C)

250
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SSB Power Transistor

The TP 9228 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.

Electrical Characteristics (T, = 25 °C)

200 WATTS PEP
2-30 MHz 28 V

_J L

_/

BVgpo Emitter - Base Breakdown tg =5 mA 4 \
BVcro Collector - Emitter lc = 50 mA 35 v
Breakdown
2 | BVces Collector - Emitter Ic = 100 mA 60 v
o Breakdown
o .
Ices Collector - Emitter Veg =25V 10 mA
Leakage Current
H D.C Current Gain Veg = 10V I = 1000 mA 20 150
FE CE c
Gp RF Power Gain Veg =28V 15 16 dB
N Collector Efficiency leq = 100 mA 56 %
]
= | iMp Intermodulation Distorsion | F = 28 MHz —34 | —32 | a8
o
VSWR Mismatch Tolerance P, = 200 W PEP o] -
Con Output Capacitance Veg =28V F=1MHz 430 pF
Oc Thermal Resistance 0.6 °C/W
Junction - Case
E
& |Pmax Power Dissipated 300 w
=
Tsto Storage Temperature — 60 + 200 °Cj




TP 9228

28 MHz TEST CIRCUIT
(narrow band)

TP 228

A 7.

+Vap

COMPONENT PARTS LIST

L, = 8turns & 8 mm 1.4 mm wire
L, = 3turns @ 10 mm 1.4 mm wire L =7 mm
L, =10 turns 0.8 mm wire on a 14 X 9 X 5 mm ferrite core (w; = 120)
L, = 2turns @ 10 mm 1.4 mm wire L = 8 mm
Ly, = 3turns @ 10 mm 1.4 mm wire L = 14 mm
L = 6turns @ 10 mm 1.4 mm wire
L, = 5 turns 1.4 mm wire on a 2 14 X 8 X 5 mm ferrite core (»; = 120)
Ly = 7turns @ 14 mm 1.8 mm wire L = 25 mm
i C, = 400pF
C, = ARCO 469 170-780 pF
C, = ARCO 469
C, = 300pF
Cs = 200 pF
Cs = ARCO 469
C, =400 pF
Cs = 500 pF
C, =400 pF
C,o = 1000 uF
C,, = ARCO 469
C,, = ARCO 466 80-480 pF
C,s = 470 uF
Cys = 100(5LpF
C,s = 0.1 uF
C,¢ = 1000 pF
Ci7=10nF
18 = 1000 pF
19 =01 uF
R, =05 Q5W
R, =027Q2W

TR m COMPOSANTS ELECTRONIQUES S.A.
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TP 9228

!

Typical Power Output vs Power Input

Power output

-W- /
240

/ 10MHz 28MH

200 / .

160

120 /

/ Vce =28V

/ Icq =100mA

80

/
/
40 I //
/

!/ J!J_.l
0 1 2 3 4 5 6 7 8
Power Input.W.

T2
X8
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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 B-78
TP 212 - 88 5.0 7.5 280 SOE B-82
TP 1045 88 1.5 11.8 9.5 280 SOE B-94

Studless
TP 2312 88 3 15.7 1256 TO-39 GE B-107
TP 2314 88 4 16 12.5 T0O-39 GE - B-110
TP 5695 88 10 9.2 125 380 SOE B-132
TP 2320 88 20 11.2 12.5 380 SOE B-113
ML 20 68-88 20 21.2 125 MVM B-57
TP 2304 88 40 7 12,5 380 SOE B-100
TP 2180 88 80 7.0 12.5 J-ZERO-C B-97
TP 1045 175 1.5 11.7 9.5 280 SOE B-94

Studless
TP 2503 175 5 11 9.5 280 SOE B-129

Studless
TP 2500 175 0.9 12.5 12,5 T0-46 B-126
PT 8740 175 1.8 12.5 125 T0-39 B-67
TP 2310 175 25 12 12.5 TO-39 B-104
TP 2312 175 2.75 15.3 12,5 TO-39 GE B-107
TP 2314 175 4 12 125 TO-39 GE B-110
2 N 6080 175 4 12 12,5 380 SOE B-37
PT 8828 175 9 1141 125 380 SOE B-74
2 N 6081 175 15 6.4 1256 380 SOE B-37
PT 8811 175 15.0 10.0 12.5 280 SOE B-70
TP 2320 175 17.0 8.2 125 380 SOE B-113
TP 2330 175 30 10 12.56 380 SOE B-117
MV 20 140-175 20 20 125 MVM B-59
2 N 5589 175 3 8.2 13.6 380 SOE B-33
2 N 5590 175 10 10 5.2 380 SOE B-33
2 N 5591 175 25 4.4 13.6 380 SOE B-33
2 N 6082 175 25 6.2 12.5 380 SOE B-37
2 N 6083 175 30 5.7 12.5 380 SOE B-37
MV 30 150-160 30 21.7 13.5 MVM B-59
TPS 175 140-175 30 20.0 12.5 TPS B-135
TP 2304 175 40 5.2 125 380 SOE B-100
JO 4045 175 45 6.5 12.56 J-ZERQO-C B-48
JO 4070 175 70 5.9 12.56 J-ZERO-C B-52
JO 4075 175 75 6.2 125 JO-C B-54
JO 4080 175 80 7.3 12.5 JO-C B-56
PT 9730 175 4 13 28 380 SOE D-167
PT 9732 175 8 12 28 380 SOE D-176
PT 9734 175 15 11.56 28 380 SOE D-176
PT 9731 175 25 10 28 380 SOE D-176
PT 9733 175 50 7.9 28 380 SOE D-176
TP 2404 175 50 7.9 28 500 SOE B-120
TP 2405 175 90 5.5 27 500 SOE B-123



MOBILE
PRODUCT SUMMARY

FREQUENCY  POWER GAIN  VOLTAGE

P/N (MHz) OUTPUT (dB) ) PACKAGE PAGE
(W)
TP 250 470 0.01 10 7.5 T-PACK B-85
TP 251 470 0.175 124 75 200 SOE B-88
Sutdless
TP 252 470 1.50 10 7.5 280 SOE B-91
TP 2500 470 0.35 8.5 12.5 TO-46 B-126
TP 1045 470 2 10 12.5 280 SOE B-94
Studless
PT 8809 470 2 10 125 280 SOE B-70
TP 2503 470 5 8.5 125 280 SOE B-129
Studless
PT 8810 470 5 8.5 125 280 SOE B-70
MX 7.5 400-512 75 18.0 125 MXM B-63
PT 8811 470 10 6 125 280 SOE B-70
MX 12 400-512 12.0 ‘19.0 12.5 MXM B-63
MX 15 400-470 15.0 19.0 125 MXM B-63
JO 3015 470 15 7.7 125 JO-C B-134
JO 3020 470 20 7.5 1256 JO-C B-41
TPS 470 400-512 20W 18.0 125 TPS B-132
JO 3037 470 37 4.9 12.5 JO-C B-44
JO 3050 470 50 5.8 125 JO-C B-141
JO 3055 470 55 4.4 125 JO-C B-45
PT 9700 400 15 1 28 280 SOE D-168
PT 9701 400 4 9 28 280 SOE D-168
PT 9703 400 10 9 28 280 SOE D-168
PT 9702 400 20 7 28 280 SOE D-168
PT 9704 400 30 6.3 28 280 SOE D-168
PT 9704 A 400 30 7.8 28 280 SOE D-168
JO 20156 A 400 70 8.4 28 J-ZERO-C D-164
JO 3401 870 5 7.0 125 .230F B-142
JO 3402 870 18 6.5 125 .230 F B-142
JO 3403 870 28 5.4 12.5 .230 F B-142
JO 3404 870 45 4.8 12.5 .230 F B-142



MOBILE
LINE-UP SUGGESTIONS

7.5V POCKETPHONES

50 MW 1.6W

5 MW 5,0W
12.5V POWER AMPLIFIER
3, 20W
100MW ow TP2180 ~S— 80W
10W 40W

200MW PT8811

B 30



MOBILE
LINE-UP SUGGESTIONS

175 MHz

7,6V POCKETPHONES

5W

PT 8811

12,6V POWER APLIFIERS

\

100 MW ——{TP2312 17W
/
'\

50 MW —— TP250>———PT8828 2N6083 30W

13,0W
500 MW —— PT881 S TP2304 40W

28V AM/FM POWER AMPLIFIER

/ \

\

\

200 Mw PT9730 PT9782 100w
A (PK)
25W AM



MOBILE
LINE-UP SUGGESTIONS

470 MHz

7,5V POCKETPHONES

PT 8811 >—— 4W

12,6V POWER AMPLIFIERS

50 MW . PT8809 - PT8810
25W

200MW JO3055 > 55W

28V POWER AMPLIFIER

3%
120MW—PT9700 15




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.

JW10w25w
175MHz 136V

\_

SYMBOL

CHARACTERISTICS

TEST CONDITIONS

380 SOE

4 4

BVepo Min
Emitter - Base Breakdown
Voltage
Min
BVceo Collector - Emitter
Breakdown Voltage
7]
s Min
O | BVepo Collector - Base Breakdown
a Voltage
i
lco Max
Collector Cutoff Current
Min
Hre D.C Current Gain
Min
Poain Power Gain
n Min
Efficiency
- Common Emitter Amplifier
4 Typ Input impedance 23+j1.8
=z
W n
o
i Common Emitter Amplifier
2} oad Typ Load Impedance
Cos Max 30 70
Collector - Base Capacitance
! lc Continous Collector Curren 0.6 2 7
2. 8¢ Thermal Resistance 12 8 25
S| Tre Storage Temperature < 65°to + 200 °C —
S and Junction Temperatur
Pp Power Dissipation 15 30 70

B33




2 N 5589 - 2 N 5590 - 2 N 5591

40

30

20

10

TYPICAL CHARACTERISTICS

Output Power vs Input Power and Voltage Supply

2 N $589 2 N 5590
=
F ; 175MHz w F £ 175MHz
»=
N) /
|~ 2 S P

_Le A /| g*ycy
P
,

T—F
qcc-i\'by / /
// — 15 = =
/ N /
A T :
/// / 10
// 7
/
5
0 200 400 600 1 2 3 4 w
Output Power vs Input Power
and Voltage Supply Power - Temperature Derating Curve
2 N 5591
| w
F3175MHz — 70
Er e
] _— 60
/ ) ‘:y ‘:4‘
/ S S
_—— 50 5:9)
1
—| 40
/’—.
/
10N 1
R 30
L
g
20 | ~J
2
10 29 \‘\\
\ \
o B N
6 7 8 9 w o 50 100 150 C T
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2 N 5539 - 2 N 5590 - 2 N 5591

2 N 5589 TEST CIRCUIT

Cs Cg C; Ls +Vee

.L.Lll

<4l

2 N 5590 TEST CIRCUIT

+Vee

2 N 5591 TEST CIRCUIT

+Vece

C, = C, = C; = C, = 3-70 pF trimmer capacitor
ARC

0 404

Cs; = 1400 pF mica capacitor UNELCO J101

C¢ = 10 nF ceramic disc

C, = 0.1 uF ceramic disc

Cg = 47 pLF/63 electrolytic

L, = 0.15 uH molded coil

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

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

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

Ls = 2 turns on ferrite core

C,=C,=Cs=0Cs=7-100pF trimmer capacitor
RCO 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

Cy = 10 nF ceramic disc

C,o = 47 uF/63 V electrolytic

I~
1

= 2 turns - 12/10 mm silvered wire -

Omm |.D.

VK 200 - RTC
4 turns - 10/10 mm  silvered wire - 10 mB1
1.D.

C, = C, = C; = 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

Cs = 10 nF ceramic disc

Cg = 0.1 uF ceramic disc

Cio = 47 nF/63 V electrolytic

L, = L, = 2 turns 15/10 mm silvered wire 4 m[r)n
|

L, = 0.47 wF molded coil
L3 =2 turns 15/10 mm silvered wire 4 mm |.D.

TR w COMPOSANTS ELECTRONIQUES S.A.

B35



2 N 5589 - 2 N 5590 - 2 N 5591

PACKAGE OUTLINE

.380 SOE
1.055
520 1065
540
c
45°
325 ‘
NOM ~
’ 220
-+ — & + - 11 229

110
[ 5
080
CERAMIC 365 005 100
PN now
- T
245 _J
No(ga — | 275 710
8-32NC 3A.* = L_ 325 750
f— 1 NOM i
FLAT 100
130

TR w COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistor

!

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.

f

2N 6080 4W
2N 6081 15W
2N 6082 25 W
2N 6083 30 W

179 MHz - 125 V

SYMBOL CHARACTERISTICS Ny | s
BVggo | Min. lg=1mA Ic=0 4
Emitter - Base Ig =2mA 1c=0 a v
Breakdown Voltage lg=5mA Ic=0 4 4
IE=10mA 1=0
BVego | Min. Ic=10mA I3=0 18
- Collector - Emitter iC=20mA Ip=0 18 v
,.“.’ Breakdown Voltage lc=100mA I3=0 18 18
[8)
O [ BVcego Min. lc =5 mA lg=0 36
Collector - Base lc=10mA [g=0 36 \J
Breakdown Voltage lc=16mA =0 36 36
_ lc=20mA I;=0
lceo Mayx.
Collector Cutoff Current Veg =18V g = 0.25 0.5 1 1 mA
Heg Min. Veg =5V lc=025A 5
DC Current Gain Ve =5V lc =05 A 5 -
Ve =BV Ic=1A 5 5
PGAIN Min. Veg =125V P, =025 W 4
Power Gain F=175 MHz P,, =35W 15
Pn=6W 25 w
o Pin =8W 30
3 P,=14W
s
£ |7 Min. Vegp =125V P, =4 W 60
Efficiency =175 MHz P, =15W 50
Pin = 25W 50 %
P, =30W 50
P, = 40W
Con Masx. Vg =18V F=1MHz Ig =0 20 85 130 130 pF
Collector - Base
Capacitance
Ic Continous Collector 1 25 5 7 A
Current
o
£ |8_¢ Thermal Resistance Tc=25°C 145 5.6 35 25 °C/W
°
2 1 Tsre Storage Temperature and | — 65 °C to + 200 °C °C
(] Junction Temperature i
Pp Power Dissipation Tc =25°C 12 { 31 I 50 | 70 w

B 37




2 N 6080 THRU 2 N 6083

Output Power vs Input Power and Voitage Supply

2 N 6080 2 N 6081
I [ w
6 Fa175 MHZ s 30 F =175MHz
y L —T
/ N 5\
AL 1151
4 // “y‘/ 1/— 20 ,/
oY s\
/ B // \‘cc-..‘l/
) / o / |1
P
1
100 200 300 400 mw 1 2 3
2 N 6082 2 N 6083
w ‘ " l
40 |_F=175MHz ,/ W | Fz175MHz
] 40 r%/
/

V N P
5 1 |
/ 92 1298+
154 yee2
) N — 30 //
oY 1
20 / / /
4
1 /
/ 20
2 4 6 8w 5 6 7
Power - Temperature Derating Curve
w
60 \\
RN
0,
& &
o \s\
083 \
% \\
20 &\ N b
\
o
[¢] 50 100 150 'C Te
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2 N 6080 THRU 2 N 6083

175 MHz TEST CIRCUIT

2 N 6080
Ls C, =C, =C,; = C, = 3-60 pF ARCO 404
Cy -5J Vee Cs = 1000 pF mica capacitor UNELCO J101
I 1 1 . C¢ = 10 nF ceramic disc
Cs II' , = 0.1 uF ceramic disc
I°1 Cqy = 47 uF/63 V electrolytic
L, = 0.15 pH molded coil
L, = 3 turns 10/10 mm wire 6 mm 1.D. 10 mm
length
= 3 turns 10/10 mm wire 10 mm 1.D. 12 mm
length
L, = 3 turns 10/10 mm wire 6 mm 1.D. 10 mm
length
Ls = 2 turns on ferrite core
2 N 6081
Cg C
.L .LB.LQ Vee C, = C, = C; = Cs = 7-100 pF ARCO 423
C, = 4-40 pF ARCO 403
I I I C, = 100 pF mica capacitor UNELCO J101
C, = 1000 pF mica capacitor UNELCO J101
7Y C; = 1000 pF ceramic disc
R C, = 10 nF ceramic disc
C,o = 47 1F/63 V electrolytic
% L, = L, = 2 turns 12/10 mm wire 10 mm 1.D.
L, = VK 200 RTC
o Ls =4tums10/10mmwnre10mmID
2 N 6082 - 2 N 6083 C, = 4-40 pF ARCO 403
C,=Cs= 7 100 pF ARCO 423
C, = 200 pF mica capacitor UNELCO J101
C, = 150 pF mica capacnor UNELCO J101
C¢ = 7-200 pF ARCO 425
C, = 1000 pF mica capacitor UNELCO J101
Cg = 0.1 p.F ceramic disc
C, = 47 pF/63 V electrolytic
= 3 L, = 3 tuns 15/10 mm silvered wire 6 mm 1.D.
\0,——]—} L, = 0.47 pH molded coil
:’ L; = 6 turns 10/10 mm enameled wire wound on R,
e L, = 1turn 15/10 mm silvered wire 6 mm |.D.
| R, = 380 ohms 2 W carbon composition

TR m COMPOSANTS ELECTRONIQUES S.A.
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2 N 6080 THRU 2 N 6083

f————

PACKAGE OUTLINE

.380 SOE

27.02

2487

FLAT

WRENCH
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TRW/:: scviconouciors JZero 3020

UHF RF
Power Transistor 20 Watt

The J-Zero 3020 is designed for UHF broadband appli-

cations covering the 450-512MHz frequency band. 450-51 2MHZ

Designed for land mobile radio systems, it provides
excellent gain and is extremely rugged. 1 2 5V

Electrical Characteristics (Tcase = 25°C)

CHARACTERISTICS TEST CONDITIONS P MAX
BVcso

Collector Base Voltage Ic = 50mA 36

= BVceo Collector Emitter Voltage lc = 50mA 16

= Ices Collector Emitter Leakage Vee = 12.5V 10 mA

8 BVeso Emitter Base Voltage le=5mAlc=0 4 v
hre D.C. Current Gain VeE=5V,Ic=1A 20 70 120

Pourt Power Qutput gﬁf:; gv?lv f= 470MHz

Vce =15.5V, f = 470MHz
VSWRL Collector Load PN = 3.5W

RF TEST

*Phase angle s varied > 360°
during 3-second test

Collector Efficiency AtPo=20W 60 %
25°C Case

n
6ic

Thermal Resistance

. TuMmax) Maximum Junction Temperature 200 °C
g TsT6 Storage Temperature -55 150 °C
lc(max) Maximum Collector Current Tc=25°C 3 A

Pp(max) Total Dissipation Tc = 25°C

B4



J-Zero 3020

Series Load Resistance vs Frequency

Frequency — MHz

Power Qutput — Watts

Series Load Reactance vs Frequency

24 -4
2.0 "~ -8
1.6 -1.2
w o
g 1.2 ™ N g -1.6
8 -2.0
PN=35W | |
Po=20W
4 Vee= +125V[  -24
0 -28
440 450 460 470 480 490 500 510 4
Frequency — MHz
Series Input Resist
24 I l l 6.0
PIN=3.5W
iN=3. | |
20 Po=20W 50
Vee= +125V[ |
1.6 40
w
E g
s 1.2 - £ 3.0
a
8 2.0
4 1.0
0 0
440 450 460 470 480 490 500 510 4

PN=35W | _|
Po=20W
VeeE = +12.5V] ]
L~
N
\\
N,
N
N
R —
40 450 460 470 480 490 500 510

Frequency — MHz

ance vs Frequency Series Input Reactance vs Frequency

PIN= 3.5W
Po=20W
Vee= +12.5V] |

40 450 460 470 480 490 500 510
Frequency — MHz

J-Zero 3020 Power Transfer

30
25
2 -
15 Vee = +12.5Vdc |
f = 470MHz
10
/

5

//

0 10 20 30 40 50 60 70

Power Input — Watts
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l J-Zero 3020 ,

500 0—

TEST CIRCUIT

C4

(oo

Z2

PARTS LIST: +12:5V00

C1 1-10pf piston trimmer, located 0.4” from device end on Z1.
C24  30pfuncased mica capacitor.

Cs 20pf uncased mica capacitor.

Cs 40pf uncased mica capacitor.

Cs 30pf miniature uncased mica capacitor.

C7 220pf uncased mica capacitor.

Cs Suf @ 25 volts.

Cs 0.1ufD @ 50 volts disc ceramic.

RFC1 6T.#18 AWG., 1/4" dia,, 1/2" long.

RFC 2 Ferrite bead.

RFC3 4T.#18 AWG., 3/8" dia.; 1/2" long.

RFC 4 3T.#18 AWG.on1/2" “H" toroid

R1 10 ohms @ 1/2 watt.

Z1 Microstripline, Zo = 30 chms, W = 0.37", L = 3.02”

Z2 Microstripline capacitor, Zo = 24 ohms, W = 0.46”, L = 1.62
Z3 Microstripline, Zo = 20 ohms, W = 0.56", L = 2.34”

Board material — 1/16” Teflon-glass

TR w COMPOSANTS ELECTRONIQUES S.A.
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TR MF SEMICONDUCTORS

J03037 ]

UHF RF Power
Transistor

The JO3037 is designed for UHF broadband applications
covering the 450 - 512mMHz frequency band. Designed
for land mobile radio systems, it provides excellent
gain and is extremely rugged.

37 Watts
450 - 512MHz
12.5 Volts

Electrical Characteristics (Tcas: = 25°C)

CHARACTERISTICS

ONDITIO

Bvcso Collector-Base Voltage Ic = 50mA
= BVceo Collector-Emitter Voltage Ic = 50mA
B | Bveso Emitter-Base Voltage e =5mA,ic=0
8 Mo Collector Emitter Leakage VeE = +12.5Vde
hee D.C. Current Gain ' VeE =5V, ic = 1A
PouT Power Output ;t;s: :—2 1\:.5\?,1 = 470MHz
B | vswhe | Collector Load Vo= 4 195V, 1= 470MH:
& *Phase Angle S varied > 360 degrees
during 3 second test
n Coltector Efficiency Po = 37W, { = 470MHz
Bic Themnal Resistance 25 deg Ccase
= | TiMax Maximum Junction Temperature
5 Tstg Storage Temperature
Lasll B (7YY Maximum Collector Current Tc = 25°C
Pomax) Total Dissipation Tc =25°C

B 4




TR M?F SEMICONDUCTORS

J-Zero 3055

UHF RF

Power Transistor

The J-Zero 3055 is designed for UHF broadband appli-
cations covering the 450-512MHz frquency band.
Designed for land mobile radio systems, it provides

excellent gain and is extremely rugged.

Electrical Characteristics (Tcase = 25°C)

SYMBOL
BVcso

Collector Base Voltage

Ic = 50mA

55 Watt

450-512MHz
12.5V

0.5 J-Zero Package

BVcEo

Collector Emitter Voltage

Ic = 50mA

Ices

Collector Emitter Leakage

Vee=12.5V

BVeBo

Emitter Base Voltage

le=5mA, lc=0

hre

D.C. Current Gain

Vee=5V,Ic=1A

Power Qutput

Vee =125V, f = 470MHz
PN = 20W

Collector Load

*Phase angle s varied > 360°
during 3-second test

Vee =155V, f = 470MHz
Pin = 20W

n

Collector Efficiency

At Po = 55W

gic

Thermal Resistance

25°C Case

TJMAX)

Maximum Junction Temperature

TSt

Storage Temperature

Ic(MAX)

Maximum Collector Current

Tc=25°

PD(maX)

Total Dissipation

Tc=25°C
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J-Zero 3055

Series Input Resistance vs Frequency Series Input Reactance vs Frequency

24 l l l 6.0 I ﬂ l

PN = 20W PN = 20W '
Po = 55W Po = 55W
VeE= +12.5V] | VeE= 125V T

N
o
o
=

Py
(=2}

>
o

N
=)

Series Input Resistance — Ohms
~
\
Series Input Reactance — Chms
w
[=]

Py
(=]

0 0
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 510
Frequency — MHz Frequency — MHz

Series Load Resistance vs Frequency Series Load Reactance vs Frequency

24 NN -

LI 1 1
PiN= 20W
Po = 55W L]
VCE= +12.5V

= 20W |
Po = 55W
VCE= +12.5V ]|

n
o

-
o

-2.0

Series Load Resistance — Ohms
o

Series Load Reactance — Ohms
&

-2.4

\\§

0 .8
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 510
Frequency — MHz Frequency — MHz

J-Zero 3055 Power Transfer

75
L
y
i)
&
= 50
2
3
g /
3 Vee= +125VDC
f=a70MHz 1]
25
0 10 20 30

Power Input — Watts
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l J-Zero 3055

TEST CIRCUIT

L]
C2 =
= TU.T. Cs "
5000— _ N
% T ”

RFC 2

3) +12.5VDC
PARTS LIST:
C1 1-10pf piston trimmer located 1.0” from device end on Z1.
C2345  33pfuncased mica capacitor.
Cé 39pf uncased mica capacitor.
Cr7 5uf @ 25 volts.
Cs 220pf uncased mica capacitor.
Ce 0.1ufD @ 50 volts disc ceramic.

RFC 1 VK200 choke
RFC 2 5T.#18 AWG,, 1/4” dia., 1/2" long.

Al Microstripline, Z0 = 45 ohms, W = 0.15", L = 2.05".

Z2 Microstripline, Zo = 22 ohms, W = 0.425”, L = 3.2".

73 Microstripline Capacitor, Zo = 28 ohms, W = 0.25",
L =055".

Board material — 1/16" epoxy-glass.
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J0 4045

TR w,‘?F SEMICONDUCTORS

RF Power
Transistors

The JO 4045 utilizes internal impedance matching and
is intended for land mobile applications with typical
vehicular power supplies and operating over the 136-
175MHz frequency range. The combination of diffused
silicon ballasting, gold metalization, and low thermal

J0 4045 —45W
175MHz - 12.5V

resistance provide high reliability at low cost.

SYMBOL

CHARACTERISTICS
Collector-Emitter Breakdown Voltage

TEST CONDITIONS
Ic = 50mA

.500J Zero

Fo ]

Emitter-Base Breakdown Voltage

Ic=5mA

Collector Cutoff Current

VCE =15V

DC Current Gain

Vee=5V Ic=1A

Power Output

VeE = 12.5V, f = 175MHz
PiN = 10W

PReF

Power Reflected

Vee = 12.5V, f = 175MHz
PiN = 10W

Load VSWR

Load Mismatch Tolerance

VeE = 15.5V, f = 175MHz
PN = 10W

IC(MAX)

Collector Current

Tc =25°C

Poimax)

Total Dissipation

Tc = 25°C

TST6

Operating and Storage Temperature

TJI(MAX)

Junction Temperature

Bic

Thermal Resistance




JO 4045

Broadband Pioum) vs. Frequency Broadband Power Transfer
PN = 15W
n 60 —= == » 60
g o0z o — E 0 I A N R R 135MHAz
ks W) ) S % o Sy
| [
54 5W 240 '/
e 40 ] =3
3 \\. 3 //
5 5
H 25w 2 2 /V/ Class C
20 e — k vee = 12.5V
Class C
Ve == 12,5V !
1 1 0
135 145 155 165 175 0 5 10 15
Frequency — MHz Power Input — Watts
Broadband Collector Efficiency Series Input Impedance
L]
Pout - 55W
80 —t== < ===
- y 2
= 10 {
| 35W -
g 60 25W S
g p — 1
] 50 +X |t
] Class C
40 ; ass
VC(:C!::S:ZCSV Ve = 125V
L 0 PouT = 45W
135 145 155 165 175 135 145 155 165 175
Frequency — MHz Frequency — MHz
Series Load Impedance 180 Output Capacitance
\\
i
9 ~ R 160 \
G 140 \
I \
-5
2 g 120 \
s . b= N,
1 Class C 3
vee = 12.5V S 100 N
Pout = 45W =
80 e
\ ~4|‘~~ \
0 —— X 60 e
135 145 155 165 175 10 20 30 40
Frequency — MHz Ve — Volts
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JO 4045

JO 4045 . Voo =125V
Broadband Test Fixture

COMPONENTS LIST:
Ci2 25pf L2 .2” hairpin .125" wide x .025 thick copper strip
Cs.a  80pf L3 17 x 2" wide x .005” thick copper loop
Cs  250pf Ls  .3” hairpin 18 AWG.
Ce  200pf Ls 3T 18 AWG..2" dia.
Cr  150pf Le 4T 18AWG. .2" dia.
Cs 100pf RFC 22T.onVK-211-07/38 ferrox cube
Co.10  40pf Ti 2" width .5 length from package as ref.
Cit 25pt T2 2" width 4" length from package as ref.
Ci2.13 1000pt NOTES:
Cia 0014t 1. All capacitors in signal path are Underwood Electric Corp.
Cis  .0tut Case Type J101.
E:s g?”;fs AWG 2" dia. 2. Position Cs and Cs as close to pkg. as possible.
1774
88.5 Ci 25pf
60m C2 4+ 80pf
e 43MMN o] CB 30p’
| Cs  250pt
m Jn Cs  200pt
" Cr  150pi
| Fem AL G 100p
S6.5mm eemm 0910 40pf
Ci 10pt
Ciz.14 1000pt
¢— ] Cis 15pt
Cis  5uf25v
Cis .001K Disc
113mm Ci7 .01/,41KV Disc
L1 2T7.2"dia. 18 AWG .250" long
L2 .2” hairpin .125" wide x .025 thick
RFC1 212 T on VK-211-07/3B ferrox cube

Ls 3" hairpin #18 AWG

Ls 3T .2"dia. #10 AWG 500" long

2 Ls 4T .2" dia. #18 AWG .400 long
a0 Le .5"x.2”

v 4"x.2"

Ls 1" x.2" wide x .005” thick

158 Note: .062 Epoxy Board Copper Clad -- 2 Sides

TR w COMPOSANTS ELECTRONIQUES S.A.
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J0 4045

200
210
040 '
050 2L
] .
255 L
115
810 MIN DIA H2oia
'065-! CL
075 I‘ 150
2PL 160
| o720 -
495

| ¢
300 - 3
MAX o : .' _j_-}ig
[ : :
095
je—— 720—f |.105
730
970
980
500 J ZERO:
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TRW - s:1iconvucrors W 4010

VHF Power (" 136475MHz )
Transistor 70 Watts

o High gain, high efficiency, full band coverage o0
o Diffused silicon ballast resistors VSWR at FU"
e Passivated gold metalization Rated POWGI’,

range with typical vehicular power supplies. The
combination of diffused silicon ballasting, gold metali-
zation and low thermal resistance provide high reliability

at low cost. ]
.500 J Zero

Electrical Characteristics (TrLance = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS m

The J04070 transistor is intended for land-mobile appli- 1 5 5V
cations operating over the 136-175MHz frequency \ . J

BVcso Collector-Base Voltage Ic=50mA,le=0 36
= BVceo Collector-Emitter Voltage Ic=50mA, Is=0 16
= | Bveso Emitter-Base Voltage IE=10mA,lc =0 4
8 hre D.C. Current Gain Vee=5V,Ic=1A 10 80 200
ICES Collector-Emitter Leakage Vee= 15V 10 mA
_ Pout Power Qutput :;E:1182V'53V‘ f=175MHz, 10 80 w
E Pout Power Output :&5:1152\; V. 1=175Mz, B85 w
VSWRL Load Mismatch Tolerance* \F{:;E::BSV\‘IS V1= 175MHz, 20:1
PIN(MAX) Maximum RF Input 25 w
PD(MAX) Maximum Total Dissipation A 233 w
vecmaxy | Collector Supply Voltage 16 v
-Z; lcmax) | Maximum Collector Current 175 A
° Timax) Maximum Junction Temperature +200 °C
Tste Operating & Storage Temperature Range -55 +150 °C
[ QuF Thermal Resistance 0.75 | °C/W
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Jg 4070

SERIES INPUT IMPEDANCE

BROADBAND BROADBAND BROADBAND
Pour VS. FREQUENCY POWER TRANSFER COLLECTOR EFFICIENCY
120 120 90 T
P = 20W ] I i
100 - ~+} 100 136MHz 7 Pout = 100W
g = 15W 2 175z 80 W
= 80 [ £ 80 — & L
I 10W | | [~ %
E 60 B — 3 60 2 70 A
8 1= 8 1 }r
3 3 7 K] A
§ w0 5W g 40 4 g M1 we=125v
€ ” & g Si;acsiﬁz 5y ] sop—=F—] ChassC  —1
20 ClassC ~ — 20 / — T - T i |
vee = 12.5V P
0 [ oL [ T | {
135 145 155 165 175 0 5 10 15 20 135 145 155 165 175
Frequency -- MHz Pawer Input — Watts Frequency — MHz

SERIES LOAD IMPEDANCE 6 OUTPUT CAPACITANCE

2 2 0
L1 500
f
T iy \
e
Tt [+X ) - s 400
— @ - ®
£ —— £ g 300
o
© | P s
. P 8
ClassC [ ] / Class C 4+ § 200
vie = 125V Y VeE = 12.5V f=1MHzt—
Po=75W T Pout = 75W T | 100
b
0 0 [ 0
135 145 155 165 175 135 145 155 165 175 0 10 20 30 40 50
Frequency — MHz Frequency — MHz vee — Volts

BROADBAND TEST FIXTURE

T

{ —
= ]
30pF TZSDF
T !

LAYOUT OF CRITICAL SECTIONS

i 1.24”
| 120
| L
[ | ] T z
[
125 100
|
%—7 ‘_T_—,

WM

NOTES

1. All capacitors in signal path are
Underwoad Electric Corp., Case Type J101

2.L1:3T. #16, 0.16 1.0, 0.25” Spacing

3.12:3T,#16,0.16 .D., 0.125" Spacing
4.13:47,#16, 0.16 1.D, 0.125" Spacing
5. RFC: 2'/2T. #22 on Ferroxcube
VK211-07/3B Bead
6.G10 P.C. Board, 1/16" Thick. Double
Clad with 2 0z. Copper

380"
| I (3 PLACES)
I
‘ %‘* 1.43"
—~—
]
. 150 100
\ ! )
\ T
T2 Ta

at all Shunt Capacitars
8.T1:0.23"W.1.75" L from REF. (33Q. .0371)
9.72:0.170" W. 0.85" L from REF. {40Q. D12A)
10. T2 0.115"W, 1.5" L from T2(50Q. .041)
11. fReF = 155MHz

g

F

i
60

i

M 7. Locate Metalized Thru-hales

p
0

|
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B 53



TRW/ - scviconpucrors 104075

VHF I?ower (" 1364 75M1Hz\
Transistor 75 Watts

o High gain, high efficiency, full band coverage o0
o Diffused silicon ballast resistors VSWR at FU"
e Passivated gold metalization Rat&d POWiBI’,

range with typical vehicular power supplies. The
combination of diffused silicon ballasting, gold metali-
zation and low thermal resistance provide high reliability

at low cost. j %
.500 J Zero

Electrical Characteristics (TrLance = 25°C)

SYMBOL CHARACTERISTICS TEST CONDITIONS m TYP m

The J04075 transistor is intended for land-mobile appli- 1 5 5V
cations operating over the 136-175MHz frequency \ .

BVcso Collector-Base Voltage Ic=50mA,le=0 36

= BVceo Collector-Emitter Voltage Ic=50mA,ls8=0 16

& | BVeso Emitter-Base Voltage lE=10mA,lc=0 4

8 hFe D.C. Current Gain Vee=5V,Ic=1A 10 80
ICES Collector-Emitter Leakage Vee = 15V
Pout Power Qutput x&E:JBZ'WSV' f=175MHz, 75 82

-

E Pout Power Output :,IICNE:1152'VVSV' f=175MHz, 75
VSWRL Load Mismatch Tolerance* '\,Iﬁ:sssws V. 1= 175MHz, 20:1
PIN(MAX) Maximum RF Input
PD(MAX) Maximum Total Dissipation
veemax) | Collector Supply Voltage

E icMax) | Maximum Collector Current
Titmax) Maximum Junction Temperature
Ts16 Dperating & Storage Temperature Range -55

[ 9uF Thermal Resistance




J2 4075

BROADBAND
Pour VS. FREQUENCY
120
[ l 20\IN
N =
100 —r ;
2 15W
= =
£ 80 e
t LOV\
3 60 =
3
g 40 5W
&
20 ClassC —1
vee = 12.5V
0 J
135 145 155 165 175
Frequency — MHz
SERIES INPUT IMPEDANCE
2
A=t
"1
[t +X
73 \"..—
€1 +
= T
° }
Class C ||
vee = 12.5V
Po=75W T
|
0
135 145 155 165 175

Frequenty — MHz

Power Qutput — Watts

Ohms

BROADBAND BROADBAND
POWER TRANSFER COLLECTOR EFFICIENCY
20 l 90
i N
00 136MHz) /7; " Pout = 100W
175MHz
80 Y 2 // ge\l /‘7
60 7 g )P
: L
“ 7 Tiass C < L+ Vo = 12.5V
7 vee =125V 60 Class C
D— | ]
- N
ol [ 1 T
0 5 10 15 20 135 145 155 165 175
Power Input — Watts Frequency — MHz
SERIES LOAD IMPEDANCE OUTPUT CAPACITANCE
2 0
\
A 500 ¥
T—
-y ‘tla 400
-X o
1 5 300
P 3
/ ClassC || Z200 =
vec = 12.5V t = 1MHz +—
Pou = 75W T ] 100
0 0
135 145 15§ 165 175 10 20 30 40 S0

Frequency — MHz

BROADBAND TEST FIXTURE

Ves — Volts

<]

1000pF

Cs
TZOpF

LAYOUT OF CRITICAL SECTIONS

380"
| {3PLACES)

1.43"7 -l

|

)
60

1

T3 e
60

l

cr
/FOnF
) =
NOTES

1. Al capacitors in signal path are
Underwood Electric Corp.. Case Type J101
2.L1:3T.#16,0.161.0., 0.25" Spacing
3.L2 3T, #16 0.161.0.. 0.125” Spacing
4.3 4T, #16,0.16 1.0, 0.125" Spating
5. RFC: 2'/2T. #22 on Ferroxcube
VK211-07/38 Bead
6. G10 P.C. Board, 1/16" Thick. Double
Clag with 2 0z. Copper
7. Locate Metatized Thru-holes
at all Shunt Capacitors
8.T1:0.23" W.1.75" L from REF. (33Q, .037A}
9. T2 0.170" W, 0.85" L trom REF. (40Q, .012A)
10.T3:0.115"W. 1.5" L trom T2 (50Q, .041)
11. tReF = 155MHz

TR w COMPOSANTS ELECTRONIQUES S.A.
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TR MF SEMICONDUCTORS

J04080

o o VSWR at Full Rated Power, 15.5V

o High Gain, High Efficiency, Full Band Coverage
o Diffused Silicon Ballast Resistors

o Passivated Gold Metalization

INTENDED APPLICATIONS

The J-Zero 4080 transistor is intended for land-mobile
applications operating over the 136-175MHz frequency
range with typical vehicular power supplies. The com-
bination of diffused silicon ballasting, gold metalization
and low thermal resistance provide high reliability at

low cost.

Electrical Characteristics (Tcast = 25°C)

80 Watt
150MHz
7.3dB Gain

13.5V

.500 J-Zero

SYMBOL CHARACTERISTICS TEST CONDITIONS m
BVEso Emitter-Base Breakdown Voitage lE=5mAlc=0 4
& | Bveeo Collector-Emitter Breakdown Voltage | Ic = 50mA, I8 =0 18
E BVvcsd Collector-Base Breakdown Voitage Ic =50mA,lE=0 36
S fees Collector Cutoff Current Vee=15V,I8 =0 5
hFE D.C. Current Gain VeE=5V,Ic =1A 10

PeaiN

Power Gain

Vee =135V, f = 150MHz
PiN=15W

80 88

n

Efficiency

Vee =135V, f = 150MHz
PN = 15W

60

Load VSWR

RF TEST

Mismatch Tolerance

Vee =155V, f = 150MHz
PN = 15W

o1

N Common Emitter Amplifier Vee = 135V, f = 150MHz 0.35
Input Impedance PN = 15W +i1.1

7104 Common Emitter Amplifier Vee = 13.5V, f = 150MHz 1.1
0AD Load Impedance Pout = 85W -j0.83
Cos Coliector-Base Capacitance Ves = 15V, f = 1MHz 250

Sk Continuous Collector Current 17
g 6ic Thermal Resistance Tc = 25°C 1.25
E Tste Storage Temperature -65 150

Power Dissipation

Tec = 25°C
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RF Power Module

The ML modules are rugged power amplifier
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 uncontrolied 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 Test Conditions

Frequency Range

Supply Voltage, Ve

Power Qutput

Efficiency

Harmonic Qutputs

Input Return Loss

Output Impedance

Quiescent Current

Power Slump

Load VSWR, 0-360°
(Degradation)

Load VSWR, 0-360°
(Stability)

Temperature Range

68 - 88 MHz

20W-125V

/

MVM

Units/Limit




| ML 20

PACKAGE OUTLINE
__| ‘._250 MVM

400
| | 2.650

=R

6 1 __
] l 440
fe— ;(‘s 400
™ 3565
le 41 6 Typ.
; le——1.60
le——1.75
-.1 190
l P | le—r2.08
03 100

_ 1 L

335
360 025 085 Lead Clearance

oy
==t N

_L_Ll:

TR m COMPOSANTS ELECTRONIQUES S.A.
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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

140-175

140 - 175 MH:z
 VSWR @ 16V

\_

Units/Limit

150-160

Supply Voltage, V¢

125

135

Power Output

Efficiency

Harmonic Outputs

Input Return Loss

Qutput Impedance

Quiescent Current

Power Slump

Ltoad VSWR, 0-360°
(Degradation)

Ltoad VSWR, 0-360°
(Stability)

Temperature Range
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MV 20 - MV 30

TYPICAL CHARACTERISTICS

20
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01w [~
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5
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w
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30 J
30 140 150 160 17 180

Frequency — MHz
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MV 20 - MV 30

0
-10
Vi=V2=125V
Pout = 20W
-20
L
|
5 -30
=3
o
2 40
j=3
E \\ h2
< Fo—
T 50 ~
50 \ h3
- \ /'
130 140 150 160 170 180
Frequency — MHz
20
15
2 /
&
LAY} yd
d
3 /
0.5 A
10V<VI<16Y
0
0 005 01 015 02 025 0.
Power Input — Watts
5
4 7 q,
//1 16V
g 4 % 13.5V
s /r’ 125V
I
Z 10V
8 2
é /1
1
Vi=V2
0
0 10 20 30 40 5

Power Output — Watts

Frequency — MHz

+2
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g
— —]
2
&
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-30 0 30 60 90
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0 .
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L MV 20 - MV 30

CIRCUIT DIAGRAM FOR MV 20 AND

}_

.

MV 30
RF
INPUT
’ 0.1 01
b I
[l I

Vi V2
N‘LV‘V‘\_T i
eesn ver
I 5

Bias
Network

Bandpass

4
Network

All capacitor values in uf

L1, L2 Ferroxcube VK211173B, 22 turns

RF
ouTPUT

0.015
Bandpass Lowpass

{ Matching h
Network Network

MVM PACKAGE OUTLINE

|O.14

0.400
2650 0.713
r I |
654 321 4
1RAR ? LI 0.440
1 o 0.400
0.41 0.3565 Typ.
: le—150
[:fﬂ Le—175 0010

[e—-1.90

l — be——2 08
0.03 0.100
1 ]
| —— L g |
T 1

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 ) 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,
?ndlexce:ssive 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)

Characteri

POWER OUTPUT
16 W = VSWR
_ _

L1 400-430 400-430 400-430
Frequency Ranges -3 430-470 430-470 430-470 MHz
-4 470-512 470-512 o
Supply Voltage 12,5 12,5 12,5 vde nominalJ
Pin < 125 mW 7.5
Power Gain P, € 150 mW 12 w
Pin < 200 mW 15
Efficiency Rated P, 33 35 35 % min
Harmonic Content Rated P, — 30 —30 — 30 dB min
14 V, 10 W, iow frequency o1 ﬂ
Load VSWR 14V, 14 W, low frequency 01
14 V, 16 W, low frequency o1
-
Power Derating —30°Cto + 70 °C 2 2 2 dB max.
0-16 0-16 0-16 Vde
Stability Any frequency 0-200 0-250 0-300 mw
10 14 16 W max.
Input impedance 50 50 50 ) nominal
Return Loss — 10 —10 —10 dB max.
Qutput Impedance 50 50 50 € nominal
@ JF 4 4 4 °C/W Typical
Operating Mode (o4 [ [ Class
Temperature Range Operating — 30 — 30 — 30 °C min.
+ 100 + 100 + 100 °C max.
Gain Control Range Operating 10 10 10 dB minj
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MX 7.5 MX 12 MX 15

TYPICAL CHARACTERISTICS

Output Power vs Input Power

! MX 15-1
Pout{W} 30

25

20 0

10 /
/j Vcc 125V
5 —1

o
0 50 100 150 200 250 300
Pin (mw)
MX 15-3
Pout (W) 30
25

20 e
) (.70‘%

15 /

Vi
// L

0 50 100 150 200 250 300
Pin (mMW)
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MX 7.5 MX 12 MX 15

TYPICAL CHARACTERISTICS

Output Power vs Gain voltage

30 30
P out{wW) , l Pout(W)
25 Vec:125V 25 Vcc:12.5v
[
F:400Mhz Fi430Mhz | o2
WK
20 v 20 P
' Ny{ N %— ‘:n fo2r—
p. = A4
15 / ¥ 15 V
L | ]/ '
10 7 10
5 S
0 ol
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Veec1(V) Veel (V)
Output Power vs Gain voltage
30 30
Pout (W) ] o Poul (W) ] I
Vce [125V Vee:12.5V
25T 430Mhz > 23T £ 470Mh
. &2 . z
W |
20 I - 20 .
Wb 24—
L~ &
15 15 e
/// /T Lor—
10 / 10 A
4 / -
5 5
0 0 i
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Veei(V) Veei(v)

Pin = 200 mW (MX 15)
Pin = 150 mW (MX 12)
Pin = 125 mW (MX 7.5)

TR w COMPOSANTS ELECTRONIQUES S.A.

B 65



MX 7.5

MX 12

MX 15

Absolute Maximum Rating (T, = 25 °C)

Characteristics MX 7.5 MX 12 MX 15
Power Output 10w 14 W 16 W
Power Input 200 mW 250 mW 300 mW
Supply Voltage 16V 16V 16V
Total Current 3A 4A 45 A
Storage Temperature —30°Cto +100°C —30°Cto +100°C —30°Cto +100°C

MX MODULES PACKAGES

_.ﬁ.!m_’

17,8

L83,
104_1,104

—

S

PIN LENGTH 0.76 mm MAX

6873
1 3
853 s5ZazZIC
E3a0 53510
Rh=<
5
]
10
125
40,5
| 45,5
48
L 528

E

ALL DIMENSIONS IN mm

76 5 43 24

are

APPLICATION OF TRW AMPLIFIER MODULES

GND
—0

0.1;1Fl J\H)OODF lSuF
T_ T T

O+

o,1uFJ
_.‘._
R )
L1
ol
vl

T Note (1) f
1 3 5 7 =

Vee

L, Ferroxcube
VK 211173 B
21/2 turns

1. Adjust R

Notes

for rated P, at
Vee = 125 V R value will be
0-100 ohms. P;, should be set
at rated value.

. When adjusted as in Note 1, the

MX series can be operated at
up to 16 volts when the output
is terminated in a nominal load
of 50 ohms (3 : 1 max. VSWR)
or up to 14 volts when the out-
put is terminated in an “ infi-
nite © VSWR, any phase angle.
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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 predriver or driver stage of a power
amplifier.

Electrical Characteristics (T, = 25 °C)
SYMBOL CHARACTERISTICS

BVepo Emitter - Base Breakdown
Voltage

2 W - 4/0 MHz
125 V

BVieo Collector - Emitter
Breakdown Voltage

Collector - Base Breakdown |
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

ficiency

Load VSWR| Mismatch Tolerance

Common Emitter Amplifier
Input impedance

Common Emitter Amplifier
Load Impedance

Collectcr - Base Capacitance |-

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature |-

Operating

Power Dissipation




L PT 8740

TYPICAL CHARACTERISTICS
Power Qutput vs Input Power and Voltage Supply
w F - 470 MHz w Fz175MHz
3 3
—
/
- o -
2 e e // /«}
221 —
/V L // oY ]
.
/ L~ y/ //
1 /] / 1 /
/ 7 -
pd /
(o] o]
o] 200 400 600 mw o] 50 100 150 mw
Power Qutput vs Input Power
and Voltage Supply Power - Temperature Derating Curve
w F: 88 MHz y W
SN
07 /\V 6
// el
;l\l
05 // N 4
Vi //
/ y//
03 2
"
4
0.1 (4]
0 10 20 30 mw 0 50 100 150 'C T,
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PT 8740

175 MHz AMPLIFIER-POWER OUTPUT TEST CIRCUIT

+Vce

C7 Cs Cs

ouT

Z:50 Q

IN
Z:50 Q

C,-C,-C5-C, = 7.60 pF trimmer capacitor ARCO 404

Cs = 1000 pF ceramic disc

C, = 10 nF ceramic disc

o = 47 uF electrolytic

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

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

center tepped
L, =21/2 turns 10/10 mm wire - 1 cm 1.D. - 1 cm length
R, = 47 ohms 1/2 W carbon composi.ion

470 MHz AMPLIFIER-POWER OUTPUT TEST CIRCUIT

o +Vecc
ouT
IN @ F’ Cs 2:50 Q
Z-50 Q
L
L
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
Ce-Cg = 1000 pF silver mica capacitor
C,-C, = 10 nF ceramic disc
L, =3 mm x 12 mm copper strip
L, = 0.15 wH molded coil
L, = 2 turns 4/10 mm wire - 3 mm L.D.
Ly =5 mm x 15 mm copper strip
Ls = 10 turns 4/10 mm wire on R1 .
Ry = Resistor 20 ochms 1/2 W carbon composition

TR w COMPOSANTS ELECTRONIQUES S.A.
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( R

PT 8809 2W

RF Power Transistors | raes 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 i

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)

T
SYMBOL CHARACTERISTICS TEST CONDITIONS 8809
4

Min.
BViso Emitter - Base Breakdown 4

4

Min.
BVegs Collector - Emitter
Breakdown

Min.
BV¢go Collector - Emitter
Breakdown

Max.
Collector Cutoff Current

- Min.
D.C Current Gain

Min.
Power Gain

Min.
Collector Efficiency

! Mismatch Tolerance

' Max.
Collector - Base Capacitanc

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature : : — 65° to + 200°

Operating

Power Dissipation




PT 8809 - PT 8810 - PT 8811

TYPICAL POWER GAIN PERFORMANCE IN BROADBND CIRCUIT
Power Output Frequency Power Output vs Power Input
Ve = 12, f = 470 MHz
PT 8809 PT 8809
50 5.0
4.0 4.0
2z / 15V
| E
8 30 — | A/ 4
g3 Pin D30 / =125V
K — S 0.3W g L~ -
= S 0.2W a / 10V o
g 20 ~<Jo1sw| 3 20 L 8o &
3 —_— : g L Y K
~o.1ow| 3 " L oemT" L)
10 10 7 T 60 3
e <
-1 50 2
»"' ;:9
40 W
410 430 450 470 490 510 530 005 010 015 020 025 030 035
Frequency — MHz Input Power — W
PT 8810 PT 8810
10 10
8 8
15V
z E2 — 12.5V
L ] 1 Ly
4 - —— in 5
3 ~\\~\-- 07w H — | 10V 2
a ] [ 0.6W 2 / o
‘g 4 — 0.5W 5 4 7 / 80\:
g ro4w | & 70 =
o) ——l 03w 3 // g
7 1 >
2 2 —a —f== 60 3
= 5
e 50 2
- 40 &
410 430 450 470 490 510 530 015 030 045 060 075 090 100
Frequency — MHz Input Power — W
PT 8811 PT 8811
20 20
16 16 15V—
——
= . z / 12.5V
] P —— Pin /
Lo — sow—] L2 /J -
2 S 2.5W H
8 [ —2.0w & / 1oV 2
5 8 tsw—{ 38 7/ L 80 &
‘5 =} «
— o] / / 7C =
© 10w / e n g
-
4 4 —= 60 2z
4= &
- 50 @
o
40 {5
410 430 450 470 490 510 530 05 10 15 20 25 30 35
Frequency — MHz Input Power — W
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PT 8809 - PT 8810 - PT 8811

DEVICE IMPEDANCE PARAMETERS AT 125 V AND RATED INPUT POWER

DEVICE FREQUENCY (MHz) Z. () Z,.. ()
410 1.70 +j1.92 16.7—j20.4
430 1.79 +j 2.09 165 —j19.7
PT 8809 450 187 +)2.26 16.4 —j18.9
470 1.96 + ) 2.44 152 —-j18.2
490 2.03 +j2.61 161 —j17.5
510 211 +j2.77 149 —j16.7
410 149 +j 2.60 9.95 —j6.20
430 1.562 +)2.90 980 —)6.05
PT 8810 450 1.56 +j 3.20 9.65 —) 5.90
470 1.60 + ) 3.50 9.55 —j5.75
490 1.63 + ) 3.80 940 —j5.60
510 1.67 +)4.10 930 —j5.45
410 1.25 + ) 2.65 6.00 —j 1.70
430 1.24 +2.77 5.85---)1.64
PT 8811 450 1.23 +)2.89 570 —j 1.68
470 1.22 + 3.00 555 —j 1.62
490 1.21 +)3.12 540 —j 1.46
510 1.20 +3.24 525 —51.40
Collector Base Capacitance (pF)
MTTF Factor at 1 MHz
10°E < 40
5x105F A, \
- \ 35 \
2x105 = IS
~ 10k A ~N 30 N
é 5x10% F \\ \\ » \
x 5 —
; \ \\ \ N\ 2 em——
£ 2x10% N PT8811
= \
R N F|’T881 1 820
s E
L2 F N \
L‘I‘? 5X 103 o X 15 \
w [
E 2x108 N PT8810 \\
s 7\\ PT8810
10%E ~J 10
F N
5x 102} PT8809 S—
5 5
2102 PT8809
102 0
60 80 100 120 140 160 180 200 5 10 15 20
Junction Temperature — °C vcB
MTTF factor is derived from calculations based on The junction temperature can then be calculated
metal migration theory. The following example from :
will serve to demonstrate the use of the MTTF Tj = Towa + Pd x 6

factor charts shown above. Consider the PT 8810

operating at 470 MHz under normal conditions. In this example P, x 8;c is 20 °C.

P =B5W For a stud temperature of 100 °C, T; is 120 °C.
0 From the chart above, we find the PT 8810 has
Ve =125V an MTTF factor of 2.75 x 10* hours amps? at
P,,=06W 120 °C. We calculate MTTF as follows
=609 5 x 10% hrs.
n 60 % MTTE = 2.75 x 10 arznps
From this we calculate i = 0.67 A; therefore, (0.67 amps)
the total power dissipated is 4 watts. MTTF = 61,300 hours

TR W COMPOSANTS ELECTRONIQUES S.A.
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PT 8809 - PT 8810 - PT 881

PT 8809 TEST CIRCUIT PT 8810 TEST CIRCUIT
BROADBAND (450-510 MHz) BROADBAND (450-510 MHz)

9034k 0geu

COMPONENT AND MATERIAL LIST COMPONENT AND MATERIAL LIST
C, 3.9 pF, ceramic chip C, 3.9 pF, ceramic chip
C,, 0.8-10 pF, Voltronics AP 10, variable C, 0.8-10pF, Voltronics AP 10, variable
C;.4 27 pF, ceramic chip Cy4 25 pF, ceramic chip
Cs 15 pF, ceramic chip Cs 1500 pF, ceramic chip
Cq 470 pF, ceramic chip Cq 10 pF, Underwood
Cg 5 uF, electrolytic C, 5 pF, Underwood
C, 1000 pF, Underwood Cq 0.01 pF, disc-ceramic
Cio 0.1 pF, disc-ceramic Cy  0.10 pF, disc-ceramic
C,; 0.1 pF, disc-ceramic Cio 1000 pF, Underwood
3 C;; 5 pF, electroiytic
Ly 2tums # 22 enameled, 0.1” 1.D. L,  4tumns, # 22 enameled, 0.1" 1.D.
R 270 Q, 1/2 watt, carbon R, 750 Q, 1/2 watt, carbon
Ri:c1 21/2 turns # 22 AWG on Ferroxcube RFC, 2 1/2 turns # 22 AWG on Ferroxcube

VK 211/17-4 8 VK 211/17-4 B

L ) All transmission lines reference at 480 MHz
All transmission lines reference at 480 MHz

CASE OUTLINE

PT 8811 TEST CIRCUIT
‘ BROADBAND (450-510 MHz)

oots  0osw Qutout
[Zorm

) 1

COMPONENT AND MATERIAL LIST
C, 3.9 pF, ceramic chip
C,s 0.8-10 pF, Voltronics AP 10, variable
C;3 4 27 pF, ceramic chip
Cs 20 pF, Underwood
Ce 81 pF, ceramic chip
C, 10 pF, Underwood o
C, 5 pF, Underwood 085
C,;o, 470 pF, ceramic chip
C;; 1000 pF, Underwood
C,; 0.1 pF, disc-ceramic
C,; 0.01 pF, disc-ceramic
Cu 5 p.F, elec"orytic To convert inches to millimeters multiply by 25.4
L, 4 turns, # 22 enameled, 0.1” 1.D. T rER
RFC; 2 1/2 turns # 22 AWG on Ferroxcube 2. BASE

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

TR w COMPOSANTS ELECTRONIQUES S.A.
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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, = 25 °C)

CHARACTERISTICS

TEST CONDITIONS

BVego Emitter - Base Breakdown
Voltage
BV¢eo Collector - Emitter
g Breakdown Voltage
(g
o | BVepo Collector - Base Breakdown
[a} Voltage
lcso Collector Cutoff Current
Heg D.C Current Gain
Poan Power Gain
I
7 Efficiency
Load VSWR| Mismatch Tolerance
g
=4
o | Z, Common Emitter Amplifier
Input Impedance
Z) 0ad Common Emitter Amplifier
Load Impedance
Con Collector - Base
Capacitance
Ic Continous Collector Current
'g’ 8¢ Thermal Resistance
g
8 | Tsto Storage Temperature
o and Junction Temperature |
b
Pp Power Dissipation :

B 74

10W - 175 MHz
125V

NPN SILICON




PT 8828

Typical characteristics

Power - Temperature Derating Curve

Pout |
i
w |F=178MHz w
[
B 2
20 |
1 5V —
o e
15 L A ] 20
1
/ 10 \
P______,_,---,——-—-—ﬁ
10 =] \
-
’/ 0 \
. \\
0
05 1.0 15 p, 20w 0 50 100 150 °C Te
MTTF Factor Collector Base Capacitance (pF) at 1 MHz
10° E \ 40
5 x 10° E I, \
d N 35
2 x 10° \
10° | \~ 30 \
5 x10° [ e \
N 25 \
2 x 10* \ ——
™S N
10° | &o
5x10° |-
C 15
2 x10°
10° k= 10
5x10° |
5
2 x 10?
10? 0
60 80 100 120 140 160 180 200 5 10 15 20
Junction Temperature — °C Vces
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! PT 8828

175 MHz - POWER OUTPUT TEST CIRCUIT

Cc8 C6 C7 +Vcc

IN @&

zZ=500 [C1

C,-C,-C, = 7-100 pF Trimmer Capacitor ARCO
423

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

Cs = 47 uF/63 V Electrolytic

L, =10 pH Molded Coil

T,-T, = Transmission Line Transformers
2 wires 8/10 mm Twisted - 5 cm
length

TR w COMPOSANTS ELECTRONIQUES S.A.
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PT 8828

PACKAGE OUTLINE

.380 SOE F .380 SOE

220
4t 230

080
NG }-3“5.1 oos_ 100
CERAMIC \ 355 NOM
CapP
006 383 %%
004 373 N
— t
"
LI S
975 | 730 1r05
065 | 73¢ 0
| T 720 1 | 085
L 980
I 970 1
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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

CHARACTERISTICS TEST CONDITIONS

Emitter Base
Breakdown Voltage

Collector Emitter
Breakdown Voitage

Collector Emitter
Breakdown Voltage

DC TEST

Collector Base
Breakdown Voltage

DC Current Gain

A

Poan Power Gain

Cutoff Frequency

Maximum unilaterilized
Gain

=
[
w
[=
w
[+

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




TP 210

Output Power vs Frequency and Voltage Supply

Pout

mw

200

100

MH

2 mw Pin
Power Gain vs Frequency
Gp
dB Vec = 7.5V
26 Pout100 mwW
24 Ig=2mA
\\
22 S~
\\
20 ~.
18 \\
N
16
60 80 100 MHz F

TR w COMPOSANTS ELECTRONIQUES S.A.
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$21- §12 Parameters vs Frequency
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TP 210

88 MHz Test Circuit

Vee

C; = 6-60 pF Trimmer Capacitor
C, = 22 pF Ceramic

C; = 180 pF Ceramic

C, = C; =1 nF Ceramic

Cs =18 pF

Cg = 220 pF

Cg = 1 uF Electrolytic

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

L, = 0.22 uH Molded Coil

Ls = 1.2 uH Molded Coil

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

TR w COMPOSANTS ELECTRONIQUES S.A.
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7.5 Volts Transistor

Preliminary Electrical Characteristics (T.,,.

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 battery voltage is used.

SYMBOL

BVEBO

CHARACTERISTICS

Emitter Base
Breakdown Voltage

BVceo

Collector Emitter
Breakdown Voltage

B VCBO

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 oC)

TEST CONDITIONS

~

88 MHz
15 WATTS
13 dB GAIN

~

O N

280 SOE ¥
STUDLESS

280 SO

J




TP 212 - TP 212 §

Output Power vs Input Power
and Voltage Supply

o e _
; ;y"d‘/
’/ g
A L
7/ v
,

50 100 150mW  Pin

MTTF Factor vs Junction Temperature

A\

105 \\
5.10% — \\
2.10% N\

N
10* \
= N
5.10° [— \
2.10° [
80 120 160°C 200 T

Power - Temperature Operating Curve

20

™~
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TP 212 - TP 212 §

88 MHz TEST CIRCUIT

C, = C, = C3 = 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/356 V electrolytic

L, = L, = 4turns 14 AWG 1/2" I.D.
L, = 0.47 uH
Ly = 6 turns 14 AWG 1/2" 1.D. Close Wound

R, = 47 ohms
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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

BVEBO

CHARACTERISTICS TEST CONDITIONS

Emitter Base
Breakdown Voltage

le= 01 mA ol =0

\

400 - 512 MHz

12.dB GAIN

:?:

T - PACK

. | rve | max |
) ,

BV('IEO

Collector Emitter
Breakdown Voltage

le =.10.mA Ip=0

BVCER

DC TEST

Collector Emitter
Breakdown Voltage

le.® 10 mA

Collector Base
Breakdown Voltage

DC Current Gain

Power Gain

Cut-off Frequency

RF TEST

Maximum Unilaterilized
Gain

=500 MHz

Forward Gain 50 Q/50 Q

500 MHz
lo # 40 mA

Collector Base Capacitance

Veg = 10V

Maximur Collector Current

Dissipated Power

T

= 50 °C

case

OPERATING

Storage Temperature

Junction Temperature




TP 260

Output Power vs Input Power

Power Gain vs Frequency
and Voltage Supply

Gp

Ic =10|mA / dB
mw l > / ~J
A
F = 470MH2 y 14 \\

-
I\A
.,

20 \\/

~J
ol
//// 12 Vee = 7.5V \\
/

Pout

A /] lc = 10mA
* y//
/ 1
A
o]
(o] 0.5 1 -mw_ Pin 400 ~MHz . 500 F
$21 - S12 Parameters vs Frequency $11 - S22 Par ters vs Fr
Veg = 10V - Ic = 40 mA: Ve =10V - 1. = 40 mA

D
A
S
P
N

\ LS
4,

TYPICAL VALUE

TR w COMPOSANTS ELECTRONIQUES S.A.

B 86



TP 250

Test Circuit 400-512 MHz

‘{5) ouT

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

504
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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
pocketphones where low battery voltage is used.

PRELIMINARY
CHARACTERISTICS TEST CONDITIONS
BVipo Emitter - Base Breakdown
Voltage
BVcro Collector - Emitter

Breakdown Voltage

B
d
-
o | BVcBo Collector - Base Breakdown
(=] Voltage
Icso Collector Cutoff Current
Hpg D.C Current Gain
Pan Power Gain
n Efficiency
@
2
w | &y Common Emitter Amplifier
o Input Impedance
Z; oad Common Emitter Amplifier
Load Impedance
Cos Collector - Base Capacitance
Ic Continous Collector Current |
2 8;—c Thermal Resistance
o
3| Tste Storage Temperature
o and Junction Temperatur
Pp Power Dissipation

B 88
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400 - 512 MHz
0.2 Watts
13 dB Gain

N

5+j05

47 +j45




TP

251

Pout

mW
300

200

100

Output Power vs Input Power and Vcg

F=47IOMH3 P
y
Ig=10mA // —
/ it:Gy‘/
7T
paped
7
sV
7/// //
]
7
5 10 mw 15 PRin

Input Impedance vs Frequency

Vce ::7.5V /Z
Ig = 10mA /

| p
Pin = 10mWwW )/

LA
[A“?‘
\\
e
==
1
400 MH=z 470 500 £

X

+2

Gp

dB

60

50

20

Power Gain vs Frequency

Pout 200 mw
Vee = 7.5V
g =10mA
—_—
\\ |
\
~<
400 MHz 470 500 F
Output Impedance vs Frequency
\ ix
Vce =T7,5v a
N Pout 200mW _60
\ Ig = 10mA
-\ X
-50
~ ix \
\
—~]-40

400

MH2z

470 500 F
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TP 251

400-512 MHz TEST CIRCUIT

+Vee

_ Cq Ly
o— 1—1
500 T c
2

* %
C, = 27 pF Ceramic 632 RTC
C, = 8.2 pF Ceramic 632 RTC
C,= 3-20 pF Trimmer Capacitor
Cy= 22 pF Ceramic 632 RTC

Cs = C¢ = 1000 pF Ceramic 629 RTC

C, = 10 nF Ceramic 629 RTC

Cy = 10 uF/25 V Electrolytic

Ly = Stripline  Z, = 70ohms | = 0.061 A |

L, = Stripline  Z; = 70ohms | = 0.026 A | Fger = 480 MHz
L=  Stipline 2y =80ohms |=0031A

L, = Ls = 0.15 uH Molded Coil

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

)
-
It
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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.

PRELIMINARY
BO AR A R 0
BVego Emitter - Base Breakdown
Volitage
BVego Collector - Emitter
- Breakdown Voltage
&
o | BVeso Collector - Base Breakdown
o Voltage
lepo Collector Cutoff Current
Hpg D.C Current Gain
PGamNn Power Gain
n Efficiency
" Load VSWR Mismatch Tolerance
&
' . 3
| Zin Common Emitter Amplifier
Input Impedance
Z; ad Common Emitter Amplifier
Load Impedance
Con Collector - Base Capacitance
le Continous Collector Current
o 8_¢ Thermal Resistance
£
s
8| Ts16 Storage Temperature
o) and Junction Temperature
Pp Power Dissipation

B 91
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400 - 512 MHz
1.5 Watts
10 dB Gain

280 SOE
TUDLESS

4
14
30
0.5
20
1.5 1.8
1.5 2
50 60
o:1
All phases
1.8+)3.5
11+j6
5.5 7
1
10
— 65° 200°
176



TP 252

Output Power vs Input Power and V

Pout | / "
2 F= 470MHz / /
N
r
w / Wi ]
/ QV -~
S y4
/| B2
1.5 / P QG,;,'
/ / v
VARV
7 e
1 / /
> |
Wi
T 1A
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dB
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TP 252

400-512 MHz TEST CIRCUIT

+VCC

Cg Cg Co

: IT

C, = 4.7 pF Ceramic 632 RTC
C, = 2-10 pF Trimmer Capacitor
C; = 16 pF Ceramic 632 RTC
C, = C5 = 39 pF Ceramic Chip ATC

Ce = 10 pF Ceramic Chip ATC
C, = Cg = 1000 pF Ceramic 629 RTC
10 nF Ceramic 629 RTC
Cio = 10 wF/25 V Electrolytic

(e}
"
i

L = Stripline  Z, = 70 ohms | =0.032 2

LI g Zomom tom

Ly = tripline = ohms = 0. _

L = Stripline  Zo = 25 ohms | = 0.006 A | Frer = 480 MHz
L = Stripline 2, =70o0bhms | =0.0522

L, = Stripline  Z, = 70 ohms | = 0.064 A

L, = 0.15 pH Molded Coil

R; = 47 ohms Carbon Composition - 1/4 W

500
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RF Power Transistor

The TP 1045 is designed for 12.5 V VHF and
UHF amplifiers.

Its high gain at reduced voltage and stripline
package make it suitable for use in pocketphone
applications.

The power output is useable to the top of its
ratings and it is able to withstand an infinite
VSWR at all phase angles at rated output power.

Electrical Characteristics (T, = 25 °C)

SYMBOL CHARACTERISTICS

BVgpo Emitter - Base Breakdown
Voltage

2 W - 470 MHz
125 V

TEST CONDITIONS

BVcro Collector - Emitter
Breakdown Voltage

BV¢go Collector - Base Beakdown
Voltage

lcpo Coliector 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

Thermat Resistance

Storage Temperature
and Junction Temperature

Power Dissipation

B %4




TP 1045

Outputb Power vs Input Power and Voltage Supply

w o o L
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iy
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Qutput Power vs Input Power Power Gain vs Frequency
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dB
w F = 88MHz 4 — 20
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3 o Pins100mW
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TP 1045

TEST CIRCUIT
BROADBAND (450-510 MHz)

0034 00741 Q1034

Output
‘e

COMPONENT AND MATERIAL LIST

C, 3.9 pF, ceramic chip

C,, C, 0.8-10 pF, Vol ronics AP 10, variable
C,. C, 27 pF, ceramic chip

Cs 15 pF, ceramic chip

470 pF, ceramic chip

s Cs 5 uF, electrolytic
L cs5 c7 9 1000 pF, Underwood
Cio 0.1 uF, disc-ceramic
Cyy 0.01 uF, disc-ceramic
I I 1L I L, 2 turns # 22 enameled, 0.1” 1.D.
= +C8T_TC9 L TGICn = R, 270 €, watt, carbon
RFC-12 5 turns # 22 AWG on Ferroxcube
VK211/17-4B
All transmission lines reference at 480 MHz
C, = 2-60 pF ARCO 404
C, = 24-200 pF ARCO 425
C,; = 7-100 pF ARCO 425
175 MHz TEST CIRCUIT C, = 4-40 pF ARCO 423
Cs = 1000 pF UNELCO
+VCC C¢ = 10 nF_ceramic disc
C; = 0.1 nF ceramic disc
Cg = 100 pF/35 V electrolytic
-L l L, = 2turns - 8/10 mm wire - 4 mm |.D.
CSICBI L; = 2.5 turns - 8/10 mm wire on ferrite core
L; = 4 turns - 8/10 mm wire - 4 mm |.D.
L, = 0.1 pH Molded Coil
R, = 47 ohms - 1/2 W carbon
{ c2 L1 —)OUT
i IN (&—— —)/|"—fWY\—
] ;J’(. 500
j Z
0 Ve k. C4
500 ey R13
-
88 MHz TEST CIRCUIT
C, = C, = Cy = 24/200 pF ARCO 425
C, = 7/100 pF ARCO 423
Cs = 1000 pF UNELCO
C, = 10 nF ceramic disc
C, = 0.1 nF ceramic disc
Cg = 100 pF/35 V electrolytic
L, =L;=4turns 14 AWG - 1/2" |I.D.
L, = 6 turns - 14 AWG - 1/2” |.D. cio3e wound
—®) OUT
IN (&
4 504
500 o+ C4
Ve
-
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RF Power Transistor /= )

80 W-125V
88 MHz

The TP 2180 is des‘gned for use in 12.5 V VHF
amplifiers operating under class A, B or C condi-

tions.

Its construction which incorporates gold metali- k
zation and diffused ballast resistors for longer
life, enables the part to be used at its maximum
ratings and be able to withstand an infinite VSWR
at all phase angles.

Electrical Characteristics (T, = 25 °C)

SYMBOL CHARACTERISTICS TEST CONDITIONS
B Emitter - Base Breakdown L

Vv
EBO
Voltage

BViro Coliector - Emitter
Breakdown Voltage

BV¢po Collector - Base Breakdown §:
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Mismatch Tolerance

Common Emitter Amplifier : ] 0.3—j0.4
Input impedance

Common Emitter Amplifier | % b ® 0.6+j0.44
Loac Impedance '

Collector - Base Capacitancef;

Continous Collector Current |

Thermal Resistance

Operating

Storage Temperature
and Junction Temperature

Power Dissipation




TP 2180

TYPICAL CHARACTERISTICS

Output power vs input power
and voltage supply

Collector base capacitance

| [— J
Pout F=88MHz 1 pF F=1MHz
e
/ é e \
200
80w / ra
60 4/ F—1 160
/ » -
———
40 // / 120
/ / //
20 80
5 10 5w Pin 5 10 15 20V Vcb
Power gain vs frequency Power - Temperature operating curve
Gp Pout=80w w
Vec=12,5Vv
dB
8 150
p—
\
\1\
7 100 \
N \\
6 50 X
\\
N
~
5 0
‘ 60 80 100 MHz F 50 100 150 'C Tc
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TP 2180

88 MHz TEST CIRCUIT

Can

50 Q

Y h
L
~
-

C, = C, = 24-200 pF trimmer capacitor ARCO 425
C, = C, = 55-300 pF trimmer capacitor ARCO 427
Cs = 7-100 pF trimmer capacitor ARCO 423

Cs = 1000 pF mica capacitor UNELCO

C,; = 10 nF ceramic disc

Cg = 0.1 uF ceramic disc

C, = 470 uF/40V

L, = 3turns - 12/10 mm silvered wire - 5 mm .0,
L, = 0.68 wH molded coil

L; = Btums - 12/10 mm silvered wire - 12 mm .0,
Ly = 1 turn - 12/10 mm silvered wire - 6 mm 1.0,

TR w COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistor

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

The TP 2304 is designed for use in 12.5 V VHF
amplifiers operating under ciass A, B or C condi-

tions.

Its construction which incorporates gold metali-
zation and diffused ballast resistors for longer
life, enables the part to be used at its maximum
ratings and be able to withstand an infinite VSWR
at all phase angles.

SYMBOL

BVEB()

CHARACTERISTICS

Emutter - Base Breakdown
Voitage

TEST CONDITIONS

-

40 W - 175 MHz

123 V

_J

380 SOE

. | rve, | wmar.
4

BVCLO

Collector - Emitter
Breakdown Voltage

BVCBO

Collector - Base Breakdown |

Voltage

l(‘BO

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Mismatch Tolerance

Common Emitter Amplifier
Input Impedance

1.5+j1.8

Common Emitter Amplifier
Load Impedance

2,25+j0.1

Collector - Base Capacitance

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation

B 100




TP 2304

50

40

30

20

TYPICAL CHARACTERISTICS

Output Power vs Input Power and Voltage Supply

/
w
L~ 50 //
K>
F =175 MHz ,/ ] F 4 88MHz //
\g_,\\ / // |~
e N 40 v N
s 2
/’ \\o";\fl / \\o""y
/ L~
’ P
L/ // = . % // =
\0\1 /
/ // /‘/ / = ol
/ /
i P » ]
4 q
4 6 8 Pin 10 W 2 4 6 Pin 8W
Safe Operating Area Collector Base Capacitance
pF
160
uo ||
120 \\
100 \\
\\ 80 \\
N —
Tce25 °C \ 60 |
40 Fz IMHz
0 5 10 15V Ve 10 20 30V Vceb
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TP 2304

175 MHz TEST CIRCUIT +Vee

IN {@—
Y

50Q

C, = ARCO 403 trimmer capacitor
C, = C5; = ARCO 423 trimmer capacitor
C; = 200 pF mica capacitor UNELCO

C, = 150 pF mica capacitor UNELCO

Cs = ARCO 425 trimmer capacitor

C, = 1000 pF mica capacitor UNELCO

Cg = 0.1 pF ceramic disc

Co = 47 uF/63 V electrolytic

L, = 3 turns 15/10 mm silvered wire 6 mm 1.D.
L, = 0.47 wH molded coil

L3 = 6 turns 10/10 mm enameled wire wound on R,
L, = 1 turns 15/10 mm silvered wire 6 mm 1.D.

R, = 380 ohms 2 W carbon composition

88 MHz TEST CIRCUIT

C2
IN (&—

C, = C, = ARCO 425 24-200 pF trimmer capacitor
C, = ARCO 423 7-100 pF trimmer capacitor
C; = Cs = ARCO 427 55-300 pF trimmer capacitor
Ce = 1000 pF mica capacitor
C, = 10 nF ceramic
Cg = 100 pF/35 V electrolytic
ll:l = ?turns # 14 AWG 3/8" I.D.
= H
L, =9t urns # 16 AWG 5/16" |.D.
L, = 4 turns # 14 AWG 3/8" |.D.
R, =24Q

TR W COMPOSANTS ELECTRONIQUES S.A.
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TP 2304

MTTF Factor vs Junction Temperature

hrs. A

i

10° \

ILLL
L

Hn
vd

10 N

/

10

60 80 100 120 140 160 180

PACKAGE OUTLINE

.380 SOE

1059
5201065

RAMIC

CE
38 o0s 100
s \J’ i NOM
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RF Power Transistor

Electrical Characteristics (T, = 25 °C)

SYMBOL

BV,

The TP 2310 is designed for use in 125 V VHF
applications and is ideally suited for use in the
predriver or driver stage of a power amplifiet
where high gain is required.

EBO

CHARACTERISTICS

Emitter - Base Breakdown
Voltage

TEST CONDITIONS

-

23 W - 175 MHz

125 V

~

\_

_Tve | wat |

Collector - Emitter
Breakdown Voltage

Collector - Base Breakdwon
Voltage

35

Collector Cutoff Current

D.C Current Gain

20

Power Gain

2.5

Efficiency

Common Emitter Amplifier
Input Impedance

1.41
—j1062

Common Emitter Amplifier
Loac Impedance

38.3
+}288

Colfector - Base Capacitance

Operating

Continous Collector Current

0.7

Thermal Resistance

235

Storage Temperature
and Junction Temperature

— 65°

200°

Power Dissipation

B 104
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TP 2310

pF

TYPICAL CHARACTERISTICS

Output Power vs Input Power
and Voltage Supply

Output Power vs Frequency
and Input Power

Fw 175MH2 w F 2 175 MH2
2
// L *
S w—
1S5
7 [~ N —t— ] N
// // "c"y 2 \p'""O(I?mw \\ |
/ v \ 1
y
i
/ 1 \
/ /’
e
[¢]
50 100 150mW  Pin 150 170 190 MHz F
Collector Base Capacitance Power - Temperature Derating Curve
Fz 1MHz w \
6 \\
\ N
\ \
\\ 4 N
\ \\ —
.
~ \
[¢]
5 10 1BV Vee 50 100 150 °C  T¢
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TP 2310

POWER GAIN TEST CIRCUIT

COMPONENTS

C,-C,-C; 24/200 pF # trimmer capacitor

C, 7/100 pF trimmer capacitor

Cs 1000 p

Ce 10000 pF

C, 0.1 uF

Cy 100 uF/35V

Ly-Lg 4 turns # 14 AWG 1/2" 1.D.

L, 0.47 uH

L; 6 turns 14 AWG 1/2” |.D. close wound

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

RF Power Transistor

The TP 2312 is designed for 6 V to 12 V VHF
applications and is intended for class A, B or C
medium power amplifiers, frequency multioliers
or oscillator circuits.

Its grounded emitter construction gives excellent
thermal dissipation and the ability of providing
further heatsinking where necessary the case also

acts a

s a good RF screen.

This device features high gain and an infinite
VSWR rating at all phase angles at rated power
output.

s

3 W - 175 MHz
125V

TO 39 GE

B 107

SYMBOL CHARACTERISTICS TEST CONDITIONS TYP. m
BVEgo Emitter - Base Breakdown :
Voltage
BV¢eo Collector - Emitter
% Breakdown Voltage
D
2
O [BVcgo Collector - Base Breakdown
=] Voltage
lego Collector Cutoff Current 1
Hee D.C Current Gain 70
3
PGaIN Power Gain 1.3
35
% Efficiency 68
Load VSWR | Mismatch Tolerance o1
g
= 1z Common Emitter Amplifier 2.9
& Input Impedance +4.36
294
—j 7.67
Z oad Common Emitter Amplifier 125V F=4786 MHz 25.1
Load Impedance S e +710.2
Fi= 88 MHz - 29
S +j18.4
Cos Collector - Base Capacitance 5.5 7
le Continous Collector Current 0.7
2 19-¢ Thermal Resistance 25
®
& |Tsta Storage Temperature 200°
) and Junction Temperature
Py Power Dissipation 7




TP 2312

5|f 5
F-175 MHz F=175MHz
I
4 ] 2 4 /
z S\l/ |y ] A
| a\/
5 = N : : /
z / NS /}’, & Q,mo‘“
& 2 oS .2 p
E / 3 s
‘3 [\ /—ﬁ Y /
o1 —— °
20 40 60 80 100 2 4 6 8 10 12 14 16
!nput Power . mW Supply Voltage . Volts
5 5
F-88 MHz (F: 88 MHz /
4 — S P
z o L~ | ~
| . \I_/ \l/
s 3 D \‘L;' e > 3 @‘(\
~
B A0V g, ?_\V
o -
3 % . <
=]
a [} a
5 " H
© — ©
20 40 60 80 100 2 4 6 8 10 12 14 16
Input Power— mW Supply Voltage _ Volts

18
Ve=12.5V
o7 5
< —— -—
¢ L= 80mpy 70
516 — \\ /_ ~
& s
: : P
a 15 b4
I 60
“ (= ;
14 -
L
o
©
2
60 80 100 120 140 160 180 200 5 50
Frequency — MHz 8
o
10
W F=1MHz
a
|
o \‘
=]
© T~ 20 30 50 100
‘ 5 Collector Current __ mA
‘ S 10 15 20

! Collector to base Voltage — ¥ NOTA : TYPICAL CHARACTERISTICS
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TP 2312 -~

175 MHz TEST CIRCUIT rvcc

CSéCS

HH
¢
~

HH

i
0
W

.
C, =C, =C; =C, = ARCO 404 7-60 pF trimmer capacitor
Cs = 1000 pF mica capacitor
Cs.= 10 nF ceramic disc
C, = 0.1 uF ceramic disc
Cgy = 47 F electrolytic
Ll = L3 = 2.6 turns - silvered wire @ 1.5 mm - 10 mm |.D.
=3 tums silvered wire @ 1.5 mm - 10 mm |.D.

R, = 47 ohms - 1/2 W - carbon composition

NOTA : CASE MUST BE GROUNDED

) C2
IN (.\__/H’_NM___
500 o
ACl
C, = C, =C, = C, = ARCO 404 7-60 pF trimmer capacitor
Cs = 1000 pF mica capacitor
Cg = 10 nF ceramic disc
C; = 0.1 uF ceramic disc
Cs = 47 uF electrolytic
L; = 2.5 turns - silvered wire @ 1.5 mm - 10 mm L.D.

I
It

L, = 3 turns - silvered wire @ 1.5 mm - 10 mm [.D.
Ly = 0.45 uH - molded coil
R, = 47 chms -1/2W

R, = 220 ohms - 1/2 W

NOTA : CASE MUST BE GROUNDED

TR w COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistor

Electrical Characteristics (T, = 25 °C)

The TP 2314 is designed for 6 V to 12 V VHF
applications and is intended for class A, B or C
medium power amplifiers, frequency multipliers
or oscillator circuits.

Its grounded emitter constructions gives excel-
lent thermal dissipation and the ability of pro-
viding further heatsinking where necessary.

The case also acts as a good RF screen this
device features high gain and an infinite VSWR
rating at all phase angles at rated power output.

SYMBOL

BVEBO

CHARACTERISTICS

Emitter - Base Breakdwon
Voltage

TEST CONDITIONS

4 W - 175 MHz

125 V

TO 39 GE

|| _Tve. | max. |
| a4

BV(‘I—.O

Collector - Emitter
Breakdown Voltage

BVCBO

Collector - Base Breakdown
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Mismatch Tolerance

F=178MH P,

Common Emitter Amplifier
Input Impedance

RS 75 MH
 FegBMHz

Common Emitter Amplifier

Load Impedance =

£ =175 MHz
F=g8MH:

Collector - Base Capacitance :

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature

and Junction Temperature | .

Power Dissipation
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TP 2314

6 T 6
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z 4 hoN | N 4
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£ / s %
L2 q 3 2
g | &= 3 4
3 " o /
1 / 1 4
[o]
o 100 200 300 400 2 4 6 8 10 12 14 16
input Power . mwW Supply Voltage _ Volts
6 6
: — >
F=88MHz ¢ z F = 88MHz /
3
e / o2 15 <
! > / 5 L/
4 [ A0 3 4 K
° %
3 / o &
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.3 / P4 ‘i 3
g ¢ 3 /
2 | . o
3, / ov_—1 ,
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1 e 1
o] 50 100 150 200 2 4 6 8 10 12 14 16
Input Power— mW Supply Voltage . Volts
15
Vcez12.5V
D4 Vcez10V
©
i
c 50
L
o3 Pip 7006 Ll.lLJ
- 3 mw X
5 \\ |
o
G942 = c °
= 3
S a0 S
1 pe /
c
2
5 /]
Q
60 80 100 120 140 160 180 200 8 30
Frequency _ MHz
20
w \ F = 1MHz
| \
N ) 50 100 500
S \_ Collector Current _ mA
10
5 10 15 20 NOTA : TYPICAL CHARACTERISTICS

Collector to base Voltage — V
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TP 2314

175 MHz TEST CIRCUIT

L
i

Cc2 L1
IN (.\._ﬁ,./._lw‘f\_
500 <+’ 3
AC1 R1 3
-
C,=C, =C;=C, = ARCO 404 7-60 pF trimmer capacitor
Cs = 1000 pF mica capacitor
Ce = 10 nF ceramic disc
C, = 0.1 uF ceramic disc
Cg = 47 uF electrolytic
L, =Ly = 2.5 turns - silvered wire & 1.5 mm - 10 mm 1.D.
L, = 3 turns - silvered wire & 1.5 mm - 10 mm L.D.

R, = 47 ohms - 1/2 W - carbon composition

NOTA : CASE MUST BE GROUNDED

Cc2 L1
IN(@®—
500 iy 3
AC1 R1:
C, =C, = C, = C, = ARCO 404 7-60 pF trimmer capacitor
Cs = 1000 pF mica capacitor
Cs = 10 nF_ceramic disc
C, = 0.1 uF ceramic disc
Cg = 47 uF electrolytic
L, = Ly = 2.5 turns - silvered wire @ 1.5 mm - 10 mm |.D.
L, = 3tu ms - silvered wire @ 1.5 mm - 10 mm 1.D.
L, = 0.47 uF - molded coil
R, =47 ohms - 1/2 W
R, =220 ohms - 1/2 W

NOTA : CASE MUST BE GROUNDED

TR w COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistor )
20 W - 175 MHz

The TP 2320 is designed for use in 12.5 V VHF 12,5 V
amplifiers operating under class A, B or C condi-
tions.

Its construction which incorporates gold metali- \ J

zation and diffused ballast resistors for longer
life, enables the part to be used at its maximum
ratings and be able to withstand an infinite VSWR
at all phase angles.

7
380 SOE )
Electrical Characteristics (T, = 25 °C)

Emitter - Base Breakdown X € 4
Voltage : 2

Collector - Emitter
Breakdown Voltage

Collector - Base Breakdown
Voltage

Collector Cutoff Current

B.C Current Gain

Power Gain

Efficiency

Mismatch Tolerance

Common Emitter Amplifier | R MHz P 3y : 2+j15
tnput Impedance S S i :

Common Emitter Amplifier | Vii= 1254 IEMHz P : 4.2 +j0.7
Load Impedance 2 : B :

Collector - Base Capacitancej::

Continous Collector Current

Thermal Resistance

Operating

Storage Temperature
and Junction Temperature

Power Dissipation
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[ TP 2320

TYPICAL CHARACTERISTICS

Output power vs input power Output power vs input power
and voltage supply and voltage supply
Pout Pout
w w
/ /
30 F=175MHz 30 F= 88MHz ~]
/ /
~N
o 3 | \‘y _—
N
/ ce'r""b | -
o
20 Ky 20 / Nl
d /

D\
\
\i\
%

\

o A:/// N N~
% ja

0 1 2 3 Watts 4 0 1 Watts 2

Output power vs frequency

and input power Coll. base capacitance
Pout pF
w 100
30 90
\%2 \
325
w 80
20 = o~ 70 \\
7
¥ 60
\\
—]
10 Vee =12 5V \\ 50 F=1MHz B
N
40
o]
80 100 120 140 160 180 200 MHz 0 5 10 15 Volts 20
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TP 2320

175 MHz TEST CIRCUIT

Lq ouTt
IN (i} vV 7:"/
Ca 50
50 ¢} &S
ﬁ"c1 Ri
%
i C, = ARCOQ 423 - 7-100 pF trimmer capacitor L, = 3 turns 12/10 mm silvered wire - 6 mm I.D.
C, = ARCO423
C, = C, = 80 pF mica capacitor UNELCO L, = 1 pH molded coil
‘ C; = 100 pF mica capacitor UNELCO 3 = 3 turns 12/10 mm silvered wire - 6 mm .D.
‘ C;, =C, =ARCO423 L, = 2 turns 12/10 mm silvered wire - 6 mm 1.D.
C; = 1000 pF mica capacitor UNELCO
C, = 1000 pF ceramic disc R; = 150 ochms
C,o = 47 uF electrolytic

88 MHz TEST CIRCUIT

IN (@—

50 ¢

-

C, = C, = ARCOQ 425 24-200 pF trimmer capacitor L, 5turns # 14 AWG 3/8" ID

C,= ARCO 423 7-100 pF trimmer capacitor L, 1wuH .

3 =Cs = ARCO 427 55-300 pF trimmer capacitor Ly 9turns # 16 AWG 5/16” ID
Ce= 1000 pF mica capacitor L, 4tumns # 14 AWG 3/8" ID
C,= 10 nF ceramic
Cg= 100 wF/35 V electrolytic R, 24Q

TR w COMPOSANTS ELECTRONIQUES S.A.
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TP 2320

MTTF factor vs junction temperature

PACKAGE OUTLINE

.380 SOE

1055
520 1065 ™
Al

CERAMIC O
Cans e B u0s 1O
S 385 T nom

hrs. A2

107 \

AN
AN
N\
6 \
10 ~
S\
~N
N
\\
105
60 80 100 120 140 160 180 200
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PRELIMINARY

RF Power Transistor

The TP 2330 is device intended for use in VHF
transmitter output stages where a high gain

is necessary.

Using the latest in technology and manufac-
turing processes from TRW, excellent gain and
high saturated output power has been achieved
enabling a 30 W transmitter to be designed using

only a TO 39 as driver.

Electrical Characteristics (T,

case

25°C)

- SYMBOL CHARACTERISTICS TEST CONDITIONS m-m

30W -100DB
175 MHz - 125V

KSSO SOE

380 SOEF

BVepo Emitter - Base Breakdown lg =5 mA [ \
Voltage
BViro Collector - Emitter I.=50mA I3=0 16 v
- Breakdown Voltage
w
CH
= BV¢go Collector - Base Breakdown | |_ =50 mA =0 36 v
8 ' Voltage
lces Collector - Emitter Veg =15V 10 mA
Cutoff - Current
Heg DC Current Gain Vg =5V .=1A 20 150
PGaln Power Gain Veg =125V in = 3W 30 w
F =175 MHz Pin = 3.8 W (F) 30
" Efficiency Veg =125V F =175 MHz P, = 30W 60 %
Load VSWR| Mismatch Tolerance All Phases Angles o 1
Veg =126V F =175 MHz P, = 30W
?
e |z, Common Emitter Amplifier 5 =126V F = 176 MHz P, = 30W 1.06
€ Input Impedance +j0.5
Z; 0AD Common Emitter Amplifier Vg = 125V F =175 MHz P, = 30W 2.7 +j0.2
Load Impedance
Cop Collector - Base Capacitance| Veg =16V F =1 MHz 70 100 pF
I Continuous Collector Current 8 A
0;_. Thermal Resistance ¢ =25°C 2.2 °C/W
E Tste Storage Temperature — 65 + 200 °C
2 and Junction Temperature
=
Pp Power Dissipation c=25°C 80 Vy
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TP 2330

TYPICAL CHARACTERISTICS
TP 2330 Output Power vs Frequency

Pout (W) 60

l .
Vee:125V
50 F:175M N //‘
: hz %/
yabia
40 Vv y N
\0/—
30 //
20
10
0

0 1 2 3 4 5 6 7 8
Pin (W)

Collector base capacitance vs voltage

CoB(pf) 300

F: 1Mhz

200\

AN

100 e

(V)
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TP 2330

TP 2330 (F) 175 MHz test circuit

—O+Vcee
—3 ouT
c9 50N
Components List
C, =C, = 100 pF ARCO 423 trimmer capacitor
C, = 200 pF UNELCO mica capacitor
Cs = 150 pF UNELCO mica capacitor
Cs = 120 pF UNELCO mica capacitor
Cs = 100 pF UNELCO mica capacitor
C, = 25 pF UNELCO mica capacitor
Cg = 40 pF ARCO 403 trimmer capacitor
Cy =1 000 pF ceramic disc capacitor
Cio = 1000 pF UNELCO mica capacitor
C,, = Ci4 = 100 nF ceramic capacitor
Cy, = 10 nF ceramic capacitor
Cys = 47 pF 25V electrolytic capacitor
L, = 3 turns — 1 mm enameled wire. D = 6 mm
L, = Copper lead 8 x 6 mm
Ls = 1.5 mm wire — 30 mm length
Ls = 6 turns — 1 mm enameled wire. ID = 6 mm
Lg = 10 uH molded coil
L = 8 turns enameled wire wound on ferrite core 4C6 9 x 15 mm. ur = 120
R, =100 Q1 W Carbon composition resistor.
R, = 10Q 1/2 W Carbon composition resistor

TR w COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistor

The TP 2404 is designed for use in 28 V FM or
VHF amplifiers operating under

126 V AM
class A, B or C conditions.

Its construction which incorpora

zation and diffused ballast resistors for longer

life, enables the part to be used

ratings and be able to withstand an infinite VSWR

at all phase angles.

tes gold metali-

~

o0 W - 175 MHz
28 V

at its maximum

380 SOE

Electrical Characteristics (T, = 25 °C)

CHARACTERISTICS

TEST CONDITIONS m

BVggo Emitter - Base Breakdown lg=25mA 1.=0 4 \
Voltage
w | BVego Collector - Emitter lc=100mA I3=0 35 \
é’ Breakdown Voltage
8
BV¢po Collector - Base Breakdown | Io =100 mA Iz = 0 65 \
Voltage
Hig D.C Current Gain Veg =5V Ic = 1000 mA 10 —
PeaN Power Gain Veg =28V F =175 MHz P;, = 9 W 50 w
n Efficiency Vep =28V F =176 MHz P, =50W | 65 70 %
Load VSWR | Mismatch Tolerance All phases Angles o0 1
» Vep =28 F F =175 MHz P, = 50 W
3
s
E Z., Common Emitter Amplifier Vep =28V F =175 MHz P, = 9 W 1+313 Q
Input Impedance
2y oad Common Emitter Amplifier Veg =28V F =175 MHz P, = 50 W 8+j3 Q
Load impedance
Cor Collector - Base Capacitancel Vg = 30V F =1 MHz 20 pF
e Continous Collector Current 8 A
— —
o ()j,(j Thermal Resistance Te =25°C 1.5 °C/W
§ _ . o ]
81| Tsra Storage Temperature — 65° 200° °C
o and Junction Temperature
Py Power Dissipation Te =25°C 115 Vy
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TP 2404

Power Qutput vs Power Input

80
75
£ 60 28V —]
= 24V
= 4 /4 20v
e L~
3 /
5
2 3 13.5v
O //
15— oa
f= 175MHz
0
0 2 4 ] 8 10 12

Power Input -- Watts

Series Input Impedance vs Frequency

4
3
2 X
£ ]
5, —— "
I
- R
N /
0
R Po = 50W __]
Vee = 28V
-2
100 120 140 160 180 200 220
Frequency — MHz
f ovs I¢
1000
800
& -
=
600
s L
¢ yea
év 400 /
. Ve = 5V
200
0
0 075 15 225 30 375

L

Collector Curren (In) — Amps

Power Gain — dB

Power Gain vs Frequency

24
20
16 -
12 %\
\\
8 %\
TN 28V
24V
20V
4
Po = 50W
0
100 120 140 160 180 200 220

Frequency — MHz

Series Load Impedance vs Frequency

Collector-to-Emitter Voltage {Vce) ~ V

24
20
50W
vee = 28V
16
£
T R
= _//
8 L=
\’\
0
100 120 140 160 180 200 220
Frequency — MHz
Safe Operating Area
1004
5.0 i \‘
g2 [ N\
€ =
<
120
=
& 10f
S o
E -
S 05
S | Tc = 25°C
0.2
0.1 AN AT 1 N W
1 2 10 20 50 100
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L TP 2404

176 MHz TEST CIRCUIT

RFC3

}-———( Output
Input % ’ Yy L2 Ls Co
L1 l c C7 Cs
w2 RFCi I 3
Ri RFC2

C,...s 8-60 pF ARCO# 404

C, " 150 pF UNELCO

C, 500 pF UNELCO

Cs 0.1 mF disc capacitor

Cs 5 mF 50V electrolytic

C, 5-80pF ARCO # 462

C, 0.001 mF disc capacitor

L, 1 turn, 0.1” wide by 0.02" thick copper strip, 5/16” 1.D.

L, U-shaped copper smp 0.1” wide by 0.02” wide thick
0.25" high by 0.675" long

L, 1-1/2 turns, 0.1” wide by 0.02” thick copper strip, 5/16” 1L.D.
10 ohms, 0.5 W carbon resistor

RFC 150 nH molded inductor

RFC2 10.000 nH molded inductor

RFC, 4 turns # 16 AWG, 5/16" |.D.

TR W COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistor

The TP 2405 is designed for use in 28 V FM
and 12.5 V AM VHF amplifiers operating under
class A, B or C conditions.

Its construction which incorporates gold metali-
zation and diffused ballast resistors for longer
life, enables the part to withstand an infinite VSWR
at all phase angles.

Electrical Characteristics (T . = 25 °C)

0 W - 175 MHz
21V

Y

B 123

SYMBOL CHARACTERISTICS TEST CONDITIONS
BV.po Emitter - Base Breakdown
Voltage
BVieo Collector - Emitter
= Breakdown Voltage
e
-
o | BVepo Collector - Base Breakdown
a Voltage
leso Collector Cutoff Current
Heg D.C Current Gain
Poarn Power Gain
n Efficiency
.. | Load VSWR|Mismatch Tolerance
8
w
= Zi, Common Emitter Amplifier
input Impedance
2} pad Common Emitter Amplifier
Load impedance
Cop Collector - Base Capacitance 115 150 | pF
le Continous Collector Current 10 A
2| 8_¢ Thermal Resistance 1.25 CIW
g
2 | Tsta Storage Temperature — 65° 200°
o and Junction Temperature
Po Power Dissipation 140




TP 2405

50

50

40

30

20

50

30

20

10

100

80

60

40

20

Output Power vs Frequency
and Input Power

Output Power vs Frequency
and Input Power

w
| 25w Vce 13.5V 100 — 1 25w Vce =27V
\ F\
80
Pi
— 60 [————Pinz12.5w
— ow \\.\ 1
N B w0 ow ~——
—
5w [ — [ ——
T 5w I
20
——
140 150 160 170 MHz 140 150 160 170 MHz
Output Power vs Input Power Output Power vs input Power
w
Vce 13.5V 100 Vce 27V »
1 /f
Fz 150MHz L] 80 F 2 150MHz o
/ /
L] oo //
L~ * [~
20
5 10 5 20 Pin-W- 5 10 15 20 Pin-W.
Output Power vs Voltage Supply
and Input Power Safe Operating Area
ic j
F = 150 MH4 g
A
/ 10 ‘
S \
el — |
/ ‘1‘5\/V
/ | A==~ 5 -~ ,
// ] o
L] Tc £25°C -
o]
o] 15 20 25 v Vce 0 10 20 30 v Vee
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TP 2405

150 MHz TEST CIRCUIT SCHEMATIC

N @
500 J
74

C, = C, = trimmer capacitor ARCO 423
C, = trimmer capacitor ARCO 425

C, = 250 pF mica capacitor UNELCO
C; = trimmer capacitor ARCO 404

Cs = 1000 pF ceramic capacitor

C, =10 nF ceramic capacitor

Cg = 47 uF/63 V electrolytic

L, = 2 turns silvered wire 15/10 mm - 6 mm [.D.
L, = 0.15 uH molded coil

L, = 10 turns enameled wire 8/10 mm woud on R2
L, = copper strip 2 mm x 30 mm

R, = 2.7 ohms 1/2 W carbon composition

R, = 1 K ohms 2 W carbon compasition

TR W COMPOSANTS ELECTRONIQUES S.A.

B 125



RF Power Transistor

Electrical Characteristics (T, = 25 °C)

The TP 2500 has been especially designed for
use in 12,5 V VHF and UHF amplifiers where

size is of prime importance.

Iits low profile TO 46 and high gain makes it
in pocketphone and
portable instrument applications.

ideally

SYMBOL

BVEBO

suited for use

CHARACTERISTICS

Emitter - Base Breakdown
Voltage

-

410 MHz - 12 V

BY CEO

BVCBO

Coliector - Emitter
Breakdown Voltage

Collector - Base Breakdown |:

Coliector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Common Emitter Amplifier
Input Impedance

Common Emitter Amplifier
Load Impedance

Coliector - Base Capacitance|:

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation
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TP 2500

Output Power vs Input Power
and Voltage Supply (AT 470 MHz)

Output Power vs Input Power
and Voltage Supply (AT 175 MHz)

v ¥
MWL F 2470 MHz N / F =175MHz
) w
02
/ A
/ / 15v
750 7 // 12 -
AQY 12,5v ]
] // ]
/// |~ / vge 10
500 // / 08 ,1 ///
¢ ~
E & / v
3 L
0250 / A/ 80,4 4/
/ ~
Z]
/
(o] (o]
(4] 50 100mw Pin 20 30 40 50mw Pin
Collector Base Capacitance Output Power vs Frequency
C G
ob F- 1 MHz a8 Vee=125%v Pin=50mw
pF 17
8
N\ 13
6 ;\ \\
c
Y £
"~ © \
‘29 s
S— a— 5 <
2
(=]
a
4
5
2
[+ 5 10 15v, 100 200 300 400 MHz F
Collector to base voltage . Veb
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TP 2500

470 MHz TEST CIRCUIT

= ouT
\y/

o N\

500

AYE
k-

B c;l'

L, molded coil - 0,1 wH

=

L, = 1turn silvered wire 2 0.3 mm - 4 mm |.D.

L3 = 2.5 turns silvered wire @ 0.3 mm - 4 mm 1.D.
C, = C, = ARCO 402 - 1.5-20 pF - trimmer capacitor
C, = ARCO 403 - 4-40 pF - trimmer capacitor

Cs = ARCO 400 - 0.9-7 pF - trimmer capacitor

C, = Chip ATC - 39 pF

C, = 1000 pF - mica capacitor

C, = 680 nF - ceramic disc

Cg = 0.1 uF - ceramic disc

C, = 10 uF - electrolytic

Vee

175 MHz TEST CIRCUIT

—

I 1.1 4.
04105: GI ‘I" 7

L3
/@ Ourt
IN/g
g
50 1) 50 Q
L, = 2 turns silvered wire : @ 0.8 mm - 6 mm 1.D.
L, = 4 turns silvered wire - ¢ 0.8 mm - 6 mm 1.D.
L, = 3 turns silvered wire - & 0.8 mm - 6 mm 1.D
L, = molded coil - 0.1 uH
R, = 22 ohms - 1/2 W - carbon composition
C, = C, = ARCO 425 - 24-200 pF - trimmer capacitor
C, = ARCO 427 - 55-300 pF - trimmer capacitor
C, = 1000 pF - mica capacitor
Cs = 10 nF - ceramic disc
Ces = 0.1 pF - ceramic disc
C, = 10 puF - electrolytic

TR w COMPOSANTS ELECTRONIQUES S.A.
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RF Power Transistor

The TP 2503 is designed for 12.5 V VHF and UHF
amplifiers.

its high gain at reduced voltage and stripline
package make it suitable for use in pocketphone
applications.

The power output is useable to the top of its
ratings and it is able to withstand an infinite
VSWR at all phase angles at rated output power.

Electrical Characteristics (T, = 25 °C)

SYMBOL

BVLR()

CHARACTERISTICS

Emitter - Base Breakdown
Volitage

TEST CONDITIONS

bW - 470 MHz
125 V

VAN

.

Bv(‘}'O

Collector - Emitter
Breakdown Voltage

Bv(‘BO

Collector - Base Breakdown
Voltage

Collector Cutoff Current

D.C Current Gain

Power Gain

Efficiency

Mismatch Tolerance

Common Emitter Amplifier
Input Impedance

1.6+j3.5

Common Emitter Amplifier
Load Impedance

Vg =125V F=270MHz

9.55
+j5.75

Collector - Base Capacitance

13

Operating

Continous Collector Current

Thermal Resistance

Storage Temperature
and Junction Temperature

Power Dissipation
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TP 2503

Output Power vs Input Power and Voltage Supply

L
w I / / w l
5 Fg470MHz Fa 175MHZ s = —

5 =

3
=]

&
W

w
N
\64 &
Y
1
1

\\
\
\

s
Y/ / A
1 Vi 2
) 4
. %4
0 1
100 300 500 .700 mwW 100 300 500 700 mW
Output Power vs Input Power Power Gain vs Frequency
and Voltage Supply and Volitage Supply
w dB
7 F = BBMH2 16
—
6 oy /_1 Pin =300mW
13 -
s / \\
1V ' ~ ~
/ yee ] Qv
4 10 [~ \\
~JV
ch‘ \
3 /]
/ ~
7
2
100 200 300 mw 100 200 300 400 500 MHz
MTTF Factor vs Junction Temperature Power - Temperature Operating Curve

N\ w
108 N 20
\

\ ~

VITHH
/

AN S
N N

80 120 160 °C 200 T; o 50 100 150 °C Te

CHPTTH
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l TP 2503

TEST CIRCUIT COMPONENT AND MATERIAL LIST
BROADBAND (450-510 MHz)

C, 3,9 pF, ceramic chip
C, 0.8-10 pF, Voltronics AP 10, variable
C,, C, 25 pF, ceramic chip
Cs 1500 pF, ceramic chip
Ce 10 pF, Underwood
4 (o 5 pF, Underwood
Cs 0.01 uF, disc-ceramic
C, 0.10 uF, disc-ceramic
C,o 1000 pF, Underwood
C,; 5 pF, electrolytic
L

L, 4 turns, # 22 enameled, 0.1” 1.D.

R, 7560 Q, 15 watt, carbon
RFC-1 215 tums # 22 AWG on Ferroxcube
VK211/17-4B

All transmission lines reference at 480 MHz

il

I 4 1
[«:] c9 €10 T

175 MHz TEST CIRCUIT

c8 Ce6 Cy7 +Vee

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

C5 = 150 pF mica capacitor UNELCO
C, = 1000 pF mica capacitor UNELCO
C, = 10 nF ceramic disc

Cg = 47 pF/63 V electrolytic

L, = 10 uH Molded Coil

T, = T, = Transmission Line Transformers 2 wi-
res 8/10 mm twisted - 5 cm length

———
O
—

R AVAAY

88 MHz TEST CIRCUIT

Vcc C, = C, = C, = 24-200 pF ARCO 425

C,=7- 100 pF ARCO 423

C; = 1000 pF mica capacitor UNELCO
Ces = 10 nF ceramic disc

C, = 0.1 uF ceramic disc

Cg = 100 w.F/35 V electrolytic

Ly =L, = 4tuns 14 AWG 1/2" |.D.
L2 = 0.47 uH
L; =6 turns 14 AWG 1/2" 1.D. Close Wound

TRW composANTS ELECTRONIQUES S.A.
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Electrical Characteristics (T, .z

RF TRANSISTOR

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

12.5 V characteristics :
Output power 88 MHz - 8 W min.
Minimum gain at 88 MHz - 10 dB.

Power output useable to the top ratings and
capable of withstanding infinite VSWR at all
phase angles.

25 °C)

SYMBOL CHARACTERISTICS TEST CONDITIONS
BVigo Emitter - Base Breakdown
Voltage
BVcro Collector - Emitter
2)‘) Breakdown Voltage
-
o | BVepo Collector, - Base Breakdown
(=) Voltage
lcso Collector Cutoff Current
HEg D.C Current Gain
PGAIN Power Gain
7 Efficiency
Load VSWR| Mismatch Tolerance
g
-
léL: Z, Common Emitter Amplifier
Input Impedance
Z; 0ad Common Emitter Amplifier
Load Impedance
Cop Collector - Base
Capacitance
Ic Continous Collector Current
2 6,—¢c Thermal Resistance
g
& | Tsto Storage Temperature
© and Junction Temperature
Py Power Dissipation

B 132
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PT 5695

Typical RF Characteristics

T T T
Vee = 12,5 —
14 cc A\ 1 f = 88 MHz

» )23

2 = N

g2 I~ g =

! I~ 5 — 1

5 10 A — ve:

2 m \

2 s \ Rt po < 4 — | o

e -
N . -GW 3 /
5 0.6, -
75 88 100 0.6 0.8
Frequency — MHz Imput Power — Watts
Collector Base capacitance Power - Temperature Derating Curve
pF
80 F=1MHz w
70 30
60
50 20 N
N \
40 ~
"~
M \
30 10 \\
20 \
N
0 \
o] 5 10 15V Vep [] 50 100 150 C T¢
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PT 5695

88 MHz TEST CIRCUIT

VC [

C,-C, = 24/200 pF Trimmer capacitor

C, = 7/100 pF Trimmer capacitor
C;-Cs = 55/300 pF Trimmer capacitor
Cs = 1000 pF

C, = 10000 pF

Cs =0,1 uF

Co =100 pF/35V

L, =5 turns 4+ 14 AWG 3/8” ID
L, =1 pH

Ly =9 turns # 16 AWG 5/16" ID
L, = 4 turns # 14 AWG 3/8” ID
R, =24Q

TR w COMPOSANTS ELECTRONIQUES S.A.
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PRELIMINARY

RF Power Transistor

The TPS 175 is one of a new generation of
Mobile devices which aim to simplify the design
of mobile radio transmitters.
This device, which offers the user a 2 stage high
gain broadband amplifier, is no more that the
standard size transistor package, allows the user
a much greater design flexibility than when using
a module in that hg has control over the input
and output rmatching networks and can thus
optimize performance at the desired operating

point.

Electrical Characteristics (T, = 25 °C)

] svwso

CHARACTERISTICS

TEST CONDITIONS

30W - 175 MHz
125V
20 DB GAIN

([

BVEgo Emitter - Base Breakdown lg =5mA lc=0 4 v
Voltage
BV¢ ko Collector 1 - Emitter Ic; = 50 mA g =0 16 v
Breakdown Voltage
& | BVopo | Collector 1 - Base ey =20mA 1, =0 36 v
= Breakdown Voltage
Q -
O | BVe,gs Colector 2 - Emitter Ic, =50 mA 40 v
Breakdown Voltage
lciBo Collector 1 - Cutoff Current | Veyg = 15V =0 2 mA
Heg, D.C. Current Gain B.C1.E Veig =5V lc; = 500 mA 20 -
Pg Power Gain Vee =125V P, =03W 30 w
F =175 MHz
) Efficiency Vee = 125V Py = 30 W 40 45 %
F =175 MHz
= -
& | Load VSWR | Mismatch Tolerance Vee =125V P = 30 W 00 1
L F =175 MHz
; All phase angles
Zin Common Emitter Amplifier Vee =125V P, =03 W 2.5—j0.3 Q
Input Impedance F =175 MHz
2l oad Common Emitter Amplifier | Voe = 125V Py, = 30 W P.0+j2.0 Q
Load Impedance F =175 MHz
ley Continuous Collector 1 3.4 A
Current
les Continuous Collector 2 8 A
- Current
< -
2 lo,_, Hot Spot Thermal Te = 250C 22 | ec/w
wi Resistance
T
TstG Storage Temperature and ~— 65 + 200 | °C/W
Junction Temperature
Pp Total Power Dissipation Te=25°C 130 W/
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TPS 175

——— Input Power vs Frequency
~~~-- Efficiency vs Frenquency
P in P
(m W) n in n
(k) (W) (°/s)
s M
200 ———== 45 400 = = 50
150/—-—-“'———’ e 300 /] Aus
100 35 200 i W 40
Vee =12.5V \ /
50 4 100 = < Vee=12,5V
Pout=10W — Pout= 30W
0 | 0 l
130 140 150 160 170 F(MHz) 130 140 150 160 170 F(MHz)
Output Power vs Input Power and Supply Voltage
Pout{ W)
25 Pout
(W)
N -
20 ) 15V 40 /\/
N
L12.5V / L2
15 ,/ 30 ]
Vee= / .0V
4
V= F=175 MHz
5 e F=175MHz 10 '/
e/ /4
0 0
50 100 150 200 250 Pin{mw) 0 100 200 300 400 Py,
Optimized at 10 W Optimized at 30 W (mW)
Typical Values
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TPS 175

Series Input Impedance vs Frequency Series Output Load Impedance vs Frequency
(D) (Q)
3 bt 6 e e e
R -"‘-’ //R v ~~ ‘
§ o e T cc=125V
2 T et R 5 ——10W
4 30w
] Vee = 12.5V. s R Y
- —ems TOW PP R g
—30W ==r==T »
0 —— 2= <]
/1 = ) ‘ X /
-1 = - | o]
L —
130 140 150 160 170 F(MHz) 130 140 150 160 170 F(MHz)

Serie Cl Load Impedance vs Frequency

n T
14 Vee =125V
———10W
—_—30W |
12 X =
AVa
8 ____A-——'-/
L i o ——
S St s ] e e P
4
R
0

130 140 150 - 160 170 F(MHZz)

Typical Values
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TPS 175

30 Watts Broadband Test Circuit (140-175 MHz)

+Vee
AR A A S A
Cg; ;cn 010; c12]; c1j
R2 %
>
L7 L8 C,i’__@ ouT
IN 50N
500
L % lca J;cs lﬂ
C, = 47 pF chip
C, = 160 pF chip
C; = 82 pF chip
C, = 100 pF chip
Cs = 62 pF chip
C, = 39 pF chip
C, = 30 pF chip
Cg = 1000 pF chip
Co=C, = 1 nF ceramic
C,, = Cy; = 10 nF ceramic
Cy; = 10 wF/25 V electrolytic
Cia = 15 pF ceramic
L, = 2 turns - 8/10 mm enameled wire - 4 mm |.D.
L, = 3 turns - 3/10 mm wire wound on a ferrite core
L, = Stripline Z, = 50} - 15 mm - ¢; = 4.2
L, = StriplineZ, =50 Q - 18 mm - ¢; = 4.2
Ls =1 turn - 8/10 mm enameled wire - 4 mm |.D.
L = Choke coil VK 200 RTC
L, =1 turn - 8/10 mm enameled wire - 4 mm [.D.
Lg = 3 turns - 8/10 mm enameled wire - 4 mm |.D.
R, = 18 Ohms 1/4 W carbon composition
R, = 240 Ohms 1 W carbon composition
R, = 3.3 Ohms 1/2 W carbon composition
R, = 240 Ohms 1/2 W carbon composition
T, = TPS 175 TRW transistor
D, = N 4001 Si diode
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PRELIMINARY ’ e )

RF Power Transistor 20 W - 400-512 MHz

The TPS 470 is one of a new generation of 125 v
Mobile devices which aim to simplify the )
design of mobile radio transmitters.

This device, which offers the user a 2 stage 18 dB GAIN MIN'

high gain broadband amplifier, in no more
than the standard size transistor package, allows

a much greater design flexibility than when L J
using a module in that he has control over the
input and output matching networks and can
thus optimize performance at the desired ope-

rating point.

KTPS 470 ]
Electrical Characteristics (T,,. = 25°C)

- SYMBOL CHARACTERISTICS TEST CONDITIONS mm
=0 4

BVggo Emitter - Base Breakdown |l =2mA I v
Voltage
BVe ko Collector 1 - Emitter ley=50mA I3=0 16 A
Breakdown Voltage
.. 1BVcimo Collector 1 - Base leg =10mMA 1z =0 36 Vv -
é Breakdown Voltage
Q
a
BV¢sgs Collector 2 - Emitter le2 = 50 mA 36 \
Breakdown Voltage
le1Bo Collector 1 - Cutoff Current | V ;5 =15V Iy =0 1 mA
Hpgy DC Current Gain B.C,.E Vegg =5V I =200 mA 20 —
Ps Power Gain V., =125V F=470MHz P;, =0.3W 20 w
& 1y Efficiency Vi, =125V F =470 MHz P,, = 20W 45 %
[t 5
o«
Load VSWR| Mismatch Tolerance V. =125V F=470 MHz P, = 20W 01
All phase angjes
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TPS 470

Package Outline

16
45,3 21 45
4% ellsl [l |
B |
o & i
~lg e
. Nav
i
35 4 35
.10, ]
| e
L — |
< [T Pl
| 19 !
- 25 -
Cc1 C2
B@
E
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FORTHCOMING PRODUCTS

UHF

410-512 MHz, COMMON EMITTER, 125 V

FREQ. P out Pin Gain Package
(MHz) (W) (W) dB
JO 3015 470 15 25 7.7 500 JO
JO 3050 470 50 13 5.8 500 J§




JO 3401 - 3402 - 3403 - 3404

FORTHCOMING PRODUCTS
900 MH:z

806-870 MHz, COMMON BASE, 125 V

1 FREQ. Pout’ Pin | Gain
(MHz) (W) (W (dB)

Package ‘

J0O3401 870 5.0 10 | 7.0 230 F
J0O3402 870 18.0 40 | 65 230 F
JO3403 870 28.0 80 | 54 230 F
JO3404 870 450 | 15.0 | 48 230 F

T
@ Q) .z
IR

:
kg4
950
%
Fal EEd fen
-L_D_
—f—' ¥

STYLE 1
PINT BASE
7 EMITTER
3 BASE
« BASE
5 COLLECTOR
6 BASE
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P/N

TP 9380
TP 9381
TP 9382
TP 9383

FM TRANSMITTERS

PRODUCT SUMMARY

OUTPUT POWER
at 108 MHz (W)

75
100
175
150

CC 4

GAIN
DB

10.3
7.4
6.4
9.2

PAGE

C-145
C-148
C-152
C-156



FM Power Transistor

PRELIMINARY DATA SHEET

The TP 9380 is designed for use in the new
generation of VHF-FM broadcast transmitters
operating from a 28 V supply in class A, B
or C.

Its construction, which now incorporates the
new standard TRW process of gold metalliza-
tion and diffused ballast resistors, ensures a
long operational life even when run at its
maximum ratings.

Electrical Characteristics (T, = 25 °C)

BO ARA R OND
BVego Emitter - Base Breakdown
Voitage
BVcgo Collector - Emitter
s Breakdown Voltage
=
O | BVerr Collector - Emitter
o Breakdown Voltage
BVcpo Collector - Base Breakdown
Voltage
Heg DC Current Gain
Ps RF Power Gain
&l me Collector Efficiency
&
('™
© | Cop Output Capacitance
-
VSWR Mismatch Tolerance
(All phases)
lo Maximum Collector Current
;¢ Thermal Resistance
Junction Case
-
<
E Ocu Thermal Resistance
] Case Heatsink
T
=
P Power Dissipated
Tste Storage and Junction
Temperature

C 145

nw
108 MHz - 28 V
HIGH GAIN
RF POWER TRANSISTOR

\ NPN SILICON

500 SOEF

75

85

0.25

100 -

+ 200




TP 9380

TYPICAL POWER OUTPUT vs POWER INPUT

Output Power

W 100 7
_
F=88MHz L7
80 //
F = 108 MHz
A
60
/
40
4 Ve = 2
g = 28V
Y,
20
0 1 2 3 a4 5 6 7 8 9 10 W
Input Power
1
SERIES INPUT IMPEDANCE
vs FREQUENCY
R . JX
Q Vep = 28V Q
| i P =T5W 1
i [ ——— R
MTTF FACTOR vs Tj 1 et § + 05
05 ,/ JX 0
10° L N
E N 90 100 110
- FREQUENCY MHz
108 L
- SERIES LOAD IMPEDANCE
107 | vs FREQUENCY
E R JX
E \ Q Veg =28V Q
106 7 Pou 2TW | ~Li1s
70 110 150 190 ~Lr ]
hm‘.
JONCTION TEMPERATURE °C 6 +1
/
- JX
DIVIDE BY Ic2 TD DBTAIN METAL 5 +05
LIFETIME IN HDURS
90 100 110
FREQUENCY MHz
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TP 9380

88-108 MHz NARROW BAND TEST FIXTURE

C, Arco 425 Variable capacitor (24 - 200 pF).
C, Arco 425 Variable capacitor (24 - 200 pF).
C; 60 pF UNELCO.
C, 60 pF UNELCO (108 MHz).
100 pF UNELCO (88 MHz).
Cs 330 pF chip capacitor (closed to the transistor).
C¢ 330 pF chip capacitor (closed to the transistor).
C; 40 pF UNELCO.
Cg 40 pF UNELCO (108 MHz).
80 pF UNELCO (88 MHz).
C, Arco 423 variable capacitor (7 - 100 pF).
C,¢ Arco 425 variable capacitor (24 - 200 pF).
C;, 1000 pF UNELCO.
C,, 1 000 pF UNELCO.
C;3 0.1 uF disc capacitor.
C,, 100 uF/40 V capacitor.
C,s 10 nF disc capacitor.

L, 3turnsiD =6 mm 1 mm wire.

L, « Hair pin » made with a 1.4 mm wire L = 15 mm

L;  « Hair pin » made with a 2 mm wire L = 20 mm for 108 MHz.
« Hair pin » made with a 2 mm wire L = 30 mm for 88 MHz.

L, 3turnsID =8 mm 1.4 mm wire.

Ls 0.7 pH chocke.

L 6 turns ID = 6 mm 1.2 mm wire L=15mm.
L, 4 turns 1.2 mm wire on fenite. \ 510
- b
22t
4 LEADS
T
12)HOLES
720
e e,
Use an ultra flat heatsink. S 060
Use a few of silicon thermal PACKAGE | ' —m7
grease. 500 SOE F 004 1os
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