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e Mounting of transistors and modules val
* 150 W linear amplifier 2 to 28 MHz - 13,5 V D.C. } Z3
* 7,5 V broadband amplifier 1,5 W - 24 dB - 400-512 MHz ‘ 219
® Solid state power amplifier 300 W FM Z25

® 1,2V - 40-900 MHz broadband amplifier with TP 3400 transistor - Z 31

*'35-50 W broadband push-pull TV amplifier band Il Z39
* TV transposers band IV & V P = 0.5 W1.0W Z51
e 1 W/2 W broadband TV amplifier band IV & V Z 60
* 470-860 MHz broadband amplifier 5 W ZzZ72
e Linear RF power module 50 W UHF TV amplifier z>30
* Match impedances in microwave amplifiers Z 88

* Three balun designs for push-pull amplifiers Z 94



ALPHANUMERICAL INDEX

. POWER

NS,C,F,;EH APPLICATION- FREQUENCY OR GAIN V%JLF;i'gE PACKAGE | PAGE
(d8) ) ‘
AMR 900-60 MOBILE 800-960 MHz - 60 W 24 AMR B2
ATV 5030 TV BAND 45 860 MHz 20w 26.5 ATV D85
ATV 5080 TV BAND 4-5 860 MHz 80 W 28 ATV D69
CA 2101 CATV 300 MHz 17 dB 24 CA F 100
CA 2201 CATV 300 MHz 17 dB 24 CA F 100
CA 2300 CATV 300 MHz 22 dB 24 CA F 102
CA 2301 CATV 300 MHz 22 dB 24 CA F 102
CA 2418 CATV 120 MHz 18 dB 24 CA F128
CA 2600 CATV 120 MHz 33 dB 24 CA F 104
CA 2800 RF LINEAR 10-400 MHz 17 dB/800 mW 24 CA F6
CA 2810 RF LINEAR 10-350 MHz 33 dB/800 mW 24 CA F10
CA 2812 RF LINEAR 1-520 MHz 30 dB/300 mW 12 CA F14
CA 2813 RF LINEAR 40-300 MHz 34 dB/22 dBm 15 CA F18
CA 2818 RF LINEAR 1-200 MHz 18 dB/800 mW 24 CA F 22
CA 2820 RF LINEAR 1-520 MHz 30 dB/400 mW 24 CA F 26
CA 2830 RF LINEAR 5-200 MHz 34 dBN W 24 CA F 30
CA 2832 RF LINEAR 1-200 MHz 35 dBl2 W 24 CA F 34
CA 2840 RF LINEAR 30-300 MHz 22dB1 W 24 CA F 38
CA 3101 CATV 330 MHz 17 dB 24 CA F 106
CA 3201 CATV 330 MHz 17 dB 24 CA F 106
CA 3600 CATV 330 MHz 34 dB 24 CA F 108
CA 4101 CATV - 400 MHz 17 dB 24 CA F 110
CA 4201 CATV 400 MHz 17 dB 24 CA F 110
CA 4411 CATV 200 MHz 13dB 24 CA F 130
CA 4412 CATV 200 MHz 13 dB 24 CA F 130
CA 4418 CATV 200 MHz 18 dB 24 CA F 132
CA 4422 CATV 200 MHz 22dB 24 . CA F134-
CA 4600 CATV 400 MHz 34 dB 24 CA F 112
CA 4800 RF LINEAR 10-1000 MHz 17 dB/400 mW 24 CA F 42
CA 4812 RF LINEAR 10-1000 MHz 17 dB/400 mW 12 CA F 46
CA 4815 ~ RF LINEAR 10-1000 MHZ |17 dB/400 mW 15 CA F 50
CA 5101 . CATV 450 MHz 18 dB 24 CA F114
CA 5180 ‘CATV 450 MHz< 14 dB 24 CA F 122
CA 5201 CATV 450 MHz 18 dB 24 CA F114
CA 5280 CATV 450 MHz 18 dB C 24 CA F122
CA 5300 CATV 450 MHz 22 dB 24 CA F 116
CA 5301 CATV 450 MHz 22 dB 24 CA F 116
CA 5600 CATV 450 MHz 34 dB 24 CA F 118
CA 5700 CATV 450 MHz 38 dB 24 CA F120
CA 5800 RF LINEAR 10-1000 MHz 15dB1 W 28 CA F 52
CA 5815 RF LINEAR 10-1000 MHz 15dB/11 W 15 CA F 58
CA 6101 CATV 550 MHz 19 dB 24 CA F 126
CA 6201 CATV 550 MHz 19 dB 24 CA F 126
FF 124 CATV 450 MHz 24 dB 24 FF F 125
GPA 501 RF LINEAR 5600 MHz 15 dB/4 dBm 15 TO 8 )
GPA 502 RF LINEAR 5-600 MHz 15 dB/14 dBm 15 TO 8 >
GPA 503 RF LINEAR 5600 MHz 12 dB/19 dBm 15 TO8 14
GPA 504 RF LINEAR 5-500 MHz 25 dB/13 dBm 15 TO8 8
GPA 505 RF LINEAR 5-500 MHz 23 dB/20 dBm 15 - TO 8 Q
GPA 510 RF LINEAR 5-600 MHz 15 dB/4 dBm 15 TO8 { &
GPA 511 RF LINEAR 5-600 MHz 15 dB/14 dBm 15 TO8 [
GPA 512 RF LINEAR 5600 MHz 12 dB/19 dBm 15 TO8 2
GPA 1006 RF LINEAR 5-1000 MHz 19 dB/13 dBm 15 TO 8 [
. GPA 1007 RF LINEAR 5-1000 MHz 17 dB/20 dBm 15 TO 8 cz)
GPA 1501 RF LINEAR 5-1500 MHz 17 dB/10 dBm .15 TO 8 s




ALPHANUMERICAL INDEX

POWER SUPPLY
PART APPLICATION FREQUENCY OR GAIN VOLTAGE| PACKAGE PAGE
NUMBER
(dB) v)
JO 2015A MILITARY 400 MHz 70W 28 J-ZERO Cc2
JO 2058 MILITARY 450 MHz 100 Pulse 28 HLP 12 ceé
JO 3020 MOBILE 470 MHz 20 W 12,5 J-ZERO B6
JO 3037 MOBILE 470 MHz 37 W 12,5 J-ZERO B9
JO 4036 MOBILE 175 MHz 36 W 12,5 J-ZERO B 10
JO 4045 MOBILE 175 MHz 45 W 12,5 J-ZERO B 14
LT 1001A RF LINEAR FT 3 GHz 26 dBm 14 TO 39 F 58
LT 1817 VIDEO DISPLAY FT 1 GHz 15dB 120* TO 117 F 64
LT 1820 VIDEO DISPLAY FT 1 GHz 13 dB 120* TO 220 F 66
LT 1839 VIDEO DISPLAY FT 1 GHz 13dB 120* TO 39 F 68
LT 5817 VIDEO DISPLAY FT 1.5 GHz 13dB 75* TO 117 F 70
LT 5839 VIDEO DISPLAY FT 1.5 GHz 13 dB 75* TO 39 F71
LT 3203 RF LINEAR FT 2.5 GHz 23 dBm 14 T PAK F72
LT 3703 RF LINEAR 1 GHz 13.5dB 8 . TPAK F74
LT 4700 RF LINEAR 2 GHz 16 dB 8 100 MIL F 76
ML 20 MOBILE '66-88 MHz 20 W 125 MVM B 18
MRA 0610-3 MICROWAVE 600-1000 MHz 3w 28 MRA .25 E5
" MRA 0610-9 MICROWAVE 600-1000 MHz 9w 28 MRA .25 E6
~MRA 0610-18 MICROWAVE 600-1000 MHz 18 W 28 MRA .25 E7
MRA 0610-40 MICROWAVE 600-1000 MHz 40w 28 MRA .25 ES8
MRA 1014-2 MICROWAVE 1.0-1.4. GHz 2W 28 MRA .25 E13
MRA 1014-6 MICROWAVE 1.0-1.4. GHz 6w 28 MRA .25 E 14
MRA 1014-12 MICROWAVE 1.0-1.4. GHz 12W 28 MRA .25 E 15
MRA 1014-35 MICROWAVE 1.0-1.4. GHz 35 W 28 MRA .25 E 16
MRA 1214-55H MICROWAVE 1.2-1.4. GHz 55 W 28 MRA 4° E19
MRA 1417-2 MICROWAVE 1.4-1.7. GHz 2w 28 MRA .25 E 23
MRA 1417-6 MICROWAVE 1.4-1.7. GHz 6WwW 28 MRA .25 E24
MRA 1417-11 MICROWAVE 1.4-1.7. GHz "MW 28 MRA .25 E25
MRA 1417-25 MICROWAVE 1.4-1.7. GHz 25 W 28 MRA .25 E 26
MRA 1720-2 MICROWAVE 1.7-2.0. GHz 2W 28 MRA .25 E31
MRA 1720-5 MICROWAVE 1.7-2.0. GHz 5W 28 MRA .25 E 32
MRA 1720-9 MICROWAVE 1.7-2.0. GHz 9w - 28 MRA .25 E 33
MRA 1720-20 MICROWAVE 1.7-2.0. GHz 20 W 28 MRA .25 E 34
MRAL 1417-2 MICROWAVE 1.4-1.7. GHz 2 W 22 MRA .25 E37 .
MRAL 14176 MICROWAVE 1.4-1.7. GHz 6 W 22 MRA .25 E37
MRAL 1417-11 MICROWAVE 1.4-1.7. GHz 1M1 W 22 MRA .25 E37
'MRAL 1417.25 MICROWAVE 1.4-1.7. GHz 25 W 22 MRA .25 E37
MRAL 1720-2 MICROWAVE 1.7-2.0. GHz 2 W 22 MRA .25 E39
MRAL 1720-5 MICROWAVE 1.7-2.0. GHz 5 W 22 MRA .25 E 40
MRAL 17209 MICROWAVE 1.7-2.0. GHz 9 W 22 MRA .25 . E#
MRAL 1720-20 MICROWAVE 1.7-2.0. GHz 20 W 22 MRA .25 E 42
MRAL 2023-1,5 MICROWAVE 2.0-2.3. GHz 15W 22 MRA .25 E 46
MRAL 2023-3 MICROWAVE 2.0-2.3. GHz 3 W 22 MRA .25 E 47
MRAL 2023-6 MICROWAVE 2.0-2.3. GHz 6 W 22 MRA .25 E 48
MRAL 2023-12 MICROWAVE 2.0-2.3. GHz . 12 W 22 MRA .25 E 49
MRAL 2023-1,5H MICROWAVE 2.0-2.3. GHz 15W 22 HLP 11 E 53
MRAL 2023-3H MICROWAVE 2.0-2.3. GHz 3 W 22 HLP 11 E 54
MRAL 2023-6H MICROWAVE 2.0-2.3. GHz 6 W 22 HLP 11 ES5
MRAL 2023-12H MICROWAVE 2.0-2.3. GHz 12 W 22 HLP 11 E 56
MV 20 MOBILE 140-175 MHz 20w 12.5 MVM B19
MV 30 MOBILE 150-160 MHz 0w 13.5 MVM B 19
MX 20 MOBILE 400-470 MHz 20W 125 MVM B 23
PT 4572A RF LINEAR FT 2.5 GHz 27 dBm 14 TO 117 " F80
PT 4579 RF LINEAR FT 2.5 GHz 26 dBm 14 TO 39 F 84
* BVceo AD




ALPHANUMERICAL INDEX

PART POWER SUPPLY
NUMBER APPLICATION FREQUENCY - OR GAIN VOLTAGE| PACKAGE | PAGE
(dB) ]
PT 8809 MOBILE 470 MHz 2 W 125 SOE 280 B25
PT 8810 MOBILE 470 MHz 5 W ‘125 SOE 280 B25
PT 8811 MOBILE © 470 MHz 10 W 12,5 SOE 280 B25
PT 8828/F MOBILE 175 MHz 10 W 125 SOE 380/F B29
PT 9700 MILITARY 400 MHz 1.5 W 28 SOE 280 c10
PT 9701B MILITARY 400 MHz 5 W 28 SOE 280 Cc12
PT 9702B MILITARY 400 MHz 20 W 28 SOE 280 C14
PT 9703B MILITARY 400 MHz 10 W 28 SOE 280 Cc13
PT 9704A/B MILITARY 400 MHz 30 wW 28 SOE 280 c15
PT 9730 MILITARY 175 MHz 4 W . 28 SOE 380 c20
PT 9731 -MILITARY 175 MHz 25 W 28 SOE 380 c23
PT 9732 MILITARY 175 MHz 8 W 28 SOE 380 c21
PT 9733 MILITARY 175 MHz 50 W 28 SOE 380 C24
PT 9734 MILITARY 175 MHz 15 W 28 SOE 380 C22
PT 9780/A SSB 30 MHz 100 PEP 28 SOE 500/F B34
PT 9784/A SSB 30 MHz 75 PEP 12.5 SOE 380/F B39
PT 9785 SSB 30 MHz 100 PEP 125 SOE 500 B39
‘TP 212/S MOBILE 88 MHz 156 W 75 SOE 280/sS B 43
TP 251 MOBILE 470 MHz 0.2W 7.5 SOE 200/SS B 46
TP 252/S MOBILE 470 MHz 1.5W- 7.5 | SOE 280/SS B 49
TP 1045 MOBILE 470 MHz 2 W 12.5 SOE 280/SS B 52
TP 2180 MOBILE 88 MHz 80 W 125 J-ZERO B55
TP 2304 MOBILE 176 MHz 40 W 12.5 SOE 380 B 58
TP 2312 MOBILE. 175 MHz 3 W 125 TO 39 GE B 62
TP 2314 MOBILE 175 MHz 4 W 125 TO 39 GE B 65
TP 2320 MOBILE 175 MHz 17 W 12,5 SOE 380 B 68
TP 2330/F MOBILE 175 MHz 30 W 12,5 SOE 380/F B72
TP 2503 MOBILE 470 MHz 5 W 125 SOE 280/sS B75
TP 3020 MOBILE 960 MHz 2 W 24 SOE 280 B78
TP 3022 MOBILE 960 MHz %5 W 24 230 F B 82
TP 3024 MOBILE 960 MHz 30 W 24 BMA 2 B 86
TP 3093 RF LINEAR FT3GHz ___ 700 mwW 15 TO 39 F 88
TP 3098 RF LINEAR FT 3 GHz 700 mW 15 TO 117C F 92
TP 3400 RF LINEAR FT 3 GHz 1200 mW 18 SOE 200 F 96
TP 9380 FM 108 MHz 7% W 28 SOE 500 F D2
TP 9383 FM 108 MHz 150 W 28 SOE 500 F D5
TP 9386 MILITARY 175 MHz 150 W 28 J-ZERO C27
TPM 401 MILITARY 400 MHz 1w 20 SOE 280 C3t
TPM 405 MILITARY 400 MHz 5W 24 'SOE 280 C35
TPM 425 MILITARY 400 MHz 25 W 24 SOE 280 C39
TPM 4040 MILITARY 400 MHz 40w 28 MRP 7 c41
TPM 4130 MILITARY 400 MHz 130 W 28 MRP 7 cas
TPV 364 TV BAND 3 225 MHz ow 25 SOE 380 D13
TPV 375 TV BAND 3 225 MHz 14 W 28 SOE 500 D17
TPV 376 TV BAND 3 225 MHz 30w 28 SOE 500 D23
TPV 385 TV BAND 3 225 MHz 14 W 28 JO 500 D21
TPV 394 TV BAND 3 225 MHz 5W 28 SOE 280 D9
TPV 3100 TV BAND 3 225 MHz 30W 28 MRP 7 D27
TPV 590 TV BAND 45 860 MHz 0.250 W 20 SOE 200 D33
TPV 591 TV BAND 4-5 860 MHz 05 W 20 SOE 200 D37 .
TPV 593 TV BAND 4-5 860 MHz 2 W 25 SOE 280 D49
TPV 595A TV BAND 4.5 860 MHz 8 w 25 BMA 2 D55
TPV 596 TV BAND 4-5 860 MHz 05 W 20 SOE 280 D41
TPV 597 TV BAND 4-5 860 MHz 1 w 20 SOE 280 D45
TPV 598 TV BAND 45 860 MHz 4 W 25 SOE 280 D53
TPV 5051 TV BAND 4-5 860 MHz 50 w 28 BMA 2 D 61

AR




ALPHANUMERICAL INDEX
POWER SUPPLY :
PART APPLICATION FREQUENCY OR GAIN VOLTAGE| PACKAGE | PAGE
NUMBER (aB) W)
TPVA 5060 TV BAND 4-5 860 MHz 50 W 26.5 TPVA D73
TRW 2001 MICROWAVE 2 GHz 1w 28 HLP 8 E 59
TRW 2003 MICROWAVE 2 GHz a W 28 HLP 8 E61
TRW 2005 MICROWAVE 2 GHz 5 W 28 HLP 8 E63
TRW 2010 MICROWAVE 2 GHz 10 w 28 HLP 8 E65
TRW 2015 MICROWAVE 2 GHz 15 W 28 HLP 11 E 67
TRW 2020 MICROWAVE 2 GHz 20 W 28 HLP 11 E 68
TRW 2301 MICROWAVE 2.3 GHz 15 W 20 HLP 8 E 70
TRW 2304 MICROWAVE 2.3 GHz 4w 20 HLP 8 E71
TRW 2307 MICROWAVE 2.3 GHz 7 W 20 HLP 8 E72
TRW 3001 MICROWAVE 3 GHz 1w 28 HLP 8 E75 .
TRW 3003 MICROWAVE 3 GHz 3w 28 HLP 8 E77
TRW 3005 MICROWAVE .3 GHz 5 W 28 HLP 8 E79
TRW 52001 MICROWAVE 2 GHz 15 W +20 TW 200 E82
TRW 52002 MICROWAVE 2 GHz 3w 20 TW 200 E87
TRW 52004 MICROWAVE 2 GHz 6 W 20 TW 200 E 91
TRW 52101 MICROWAVE 2 GHz 15 W 20 HLP 8F Es83
TRW 52201 MICROWAVE 2 GHz 15 W 20 GP 145 E83
TRW 52501 MICROWAVE 2 GHz 15 W 20 GP 14 E 83
TRW 52502 MICROWAVE 2 GHz 3w 20 GP 14 E 88
TRW 52504 MICROWAVE 2 GHz 8 W 20 GP 14 E94
TRW 52601 MICROWAVE 2 GHz 15 W 20 HLP 8 E83
TRW 52602 MICROWAVE 2 GHz 3w 20 HLP 8 E88
TRW 52604 MICROWAVE 2 GHz 6 W 20 HLP 8 E94
TRW 53001 MICROWAVE 3 GHz 08 W 20 TW 200 E 95
TRW 53002 MICROWAVE 3 GHz 16 W 20 TW 200 E 99
TRW 53101 ~ MICROWAVE 3 GHz 08 W 20 HLP 8F E96
TRW 53201 MICROWAVE 3 GHz 08 W 20 GP 14S Eg6
TRW 53501 MICROWAVE 3 GHz 08 W 20 GP 14 Eg6
TRW 53502 MICROWAVE 3 GHz 16 W 20 GP 14 E 100
TRW 53601 MICROWAVE 3 GHz 08 W 20 HLP 8 E 96
TRW 53602 MICROWAVE 3 GHz 16 W 20 HLP 8 E 100
TRW 54001 MICROWAVE 2 GHz-4 GHz 05 W 20 TW 200 E 103
TRW 54101 MICROWAVE 2 GHz-4 GHz 05 W 20 HLP 8F E 104
TRW 54201 MICROWAVE 2 GHz-4 GHz 05 W 20 GP 148 E 104
TRW 54501 MICROWAVE 2 GHz-4 GHz 05 W 20 GP 14 E 104
TRW 54601 MICROWAVE 2 GHz-4 GHz 05 W 20 HLP 8 E 104
TRW 62601 MICROWAVE 2 GHz 12 W 20 HLP 8 E 107
TRW 62602 MICROWAVE 2 GHz 25 W 20 HLP 8 E111
TRW 63601 MICROWAVE 3 GHz 0.45 W 20 HLP 8 E 115
TRW 63602 MICROWAVE 3 GHz 0.85 W 20 HLP 8 E 119
TRW 64601 MICROWAVE 4 GHz 03 W 20 HLP 8 E123
TRW 64602 MICROWAVE 4 GHz 06 W 20 HLP 8 E 127
/
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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)

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 ' T
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.

4) VHF/UHF BROADBAND

5)

Ab

Market

Airbone and ground VHF/UHF transmltters — 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 :
1-5600 MHz  ; 50 to 100 Ohm
40-900 MHz ; 50 to 100 Ohm
Low noise and high linearity.




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 mcludmg highly specialized test stations
for ultra-linear devices.

Manufacture and stocking in Bordeaux assures qunck response to our customers
needs.

® QUALITY ASSURANCE — An independant Quality Assurance Department pollces the
design, manufacturing and testlng procedures and guarantees the highest possmle
product quality. -

® SPECIAL PRODUCTS — Should the products listed in this catalog fail to match your
requirements exactly, there is always the possibility of a specually 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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TRW RESERVES THE RIGHT TO MODIFY OR DISCONTINUE

ANY OF THE PRODUCTS LISTED IN THIS EDITION
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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 yield
we will achieve.

This wafer quality inspection has been recently
further improved thanks to the scanning elec-
tronic microscopy. Since Jan. 1981, a SEM
inspection 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 regurlarly

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.
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3

- 'hilibncfupmd FLOW CHART

MATERIAL OPERATION - QC OR PROCESS
INSPECTION v ) DQCUMENT
v O PROBING | 016204400004
WAFER QC INSP. )
SEM. ANALYSIS SCRIBING 016204A00023
BREAKING ' ~ 016204A00023
SORTING

14

' ) Evaluation of process
QUALITY DICE (QC) | :;grf'grmances
[ Yiel

—0) MOUTING : 016004A00012/13
\/ )
HEADERS qcC INSP. sx-Ray o
PREFORMS C INSPECTION’ Visual 016005A00022
( Die shear
" CLEANING
BONDING 016004A00014/15/16
WIRE Qc INSP. . .
, \ Visual
C INSPECTION 016005A00017
(Pull Test

100 % PRODUCTION INSP/QA INSPECT.
100 % PRE-CAP DC TEST

, CLEANING

— |
CAP/ CLEANING
PREFORM

CAPPING/MOLDING

C INSPECTION 016205A00002

\

HIGH TEMP STORAGE
200°C — 48 Hrs

. MIL STD 883 ,
THERMAL CHOCK ° METHOD 1010, COND. D

. : MIL STD 883 \
GROSS LEAK METHOD 1014, COND. C
FINE LEAK * MIL STD 883

DC AND AC 100 % (Production) METHOD 1014, COND. A
THERMAL RESISTANCE : ‘
FINAL TEST . 016005A000024
MARKING 016204A00005

PACKAGING

C INSPECTION

VISUAL — AVgg Correlated to X-Ray

MECHANICAL

STORES “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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Herd 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 sg(npling only check is made
on the quality of the die attach.

Soldering and visual inspection

Wire bonding pull test

100 % Thermal resistance for super
high reliability

In order to assure a maximum reliability, TRW-
Bordeaux introduced 3 years ago a AVgg
measurment which is related to the thermal
resistance by the following formula

C Pd

This AVgg 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 AVyp authorized for a certain
part number. This is the best way to make sure
of perfection of the die mount. '
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Die soldering X-Ray inspection.

Dynamic RF transistors testing

DC transistors final test inspection

100 % visual inspection

Al 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.

D€ and RF testing

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

A1

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-
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.

Acceleration test

DC burn-in life test

Environmental test

Fine ieak test

Vibration test

RF burn-in life test

A12



Quality Assurance Standard

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

| —  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 |
1 SEM wafer inspection TRW Specification 100 % sampling
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 %
7 High storage CECC 50 000/4.4.1 100 % (&))]
8 Thermal Shock CECC 50 000/4.4.4 100 % (1)
9 DC Electrical Test CECC 50 000/4.3.4 100 % 100 % 100 %
BVceo BVeeo BVero
Icso lceo leso
heg
10 Thermal Imped. (AVge) TRW Specification 100 % 100 %
11 RF test NFC 96.621 :
Pout - IMD - Ft. TOS " 100 % 100 % sampling
12 Ballast-Resist. control TRW specification 100 % sampling
13 Vibration CECC 50 000/4.4.6 100 % (1)
14 Acceleration CECC 50 000/4.4.11 100 % (1)
15 Gross Leak CECC 50 000/4.4.10/Qc 100 % 100 % sampling
: only hermetic devices
16 Fine Leak only hermetic devices
CECC 50 000/4.4.10/Qk 100 % 100 %
17 High temp. 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 sampling 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 | 1,5
Sub-group A2
Breakdown Voltage CECC 50 000/4.3.4 1 0.4
Leakage current: CECC 50000/4.3.4 1| 04
hgg — Cob CECC 50 000/4.3.4 H 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 B5S
Solderability CECC 50 000/4.4.7 sS4 1.5 %
Thermal shock (1) CECC 50 000/4.4.4 S4 1%
Damp heat (1) CECC 50 000/4.4.2 S4 1,5 %
Gross leak CECC 50 000/4.4.10.Qc S4 1%
Fine leak CECC 50 000/4.4.10.Qk ] 1%
- B
Sub-Group B8 CECC 50 000/4.5
168 Hrs Electrical Endurance (1) NFC 96 621 sS4 1.56%
Sub-Group C3 to C6
Tensile CECC 50 000/4.4.9 | 1.5 %
Vibration (1) CECC 50 000/4.4.6 1 1.5 %
Constant Acceleration (1) CECC 50 000/4.4.11 I 1.6%
Sub-G Cc8
ub-Group 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 — Algo

(1) On special request from QA or from customes.
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'PRODUCT SUMMARY

PART

APPLICATION

POWER

SUPPLY

NUMBER FREQUENCY OR GAIN VOLTAGE PACKAGE | PAGE

AMR 800-60 MOBILE 800-960 MHz 60 W 24 AMR : B2

JO 3020 MOBILE 470 MHz 20W 12,5 J-ZERO B6

JO 3037 MOBILE 470 MHz 37 W 12,5 J-ZERO B9
JO 4036 MOBILE 176 MHz 36 W 12,5 J-ZERO B 10
JO 4045 MOBILE 175 MHz _ 45 W 12,5 J-ZERO" B 14
ML 20 MOBILE 66-88 MHz 20W 125 MVM B 18
MV 20 MOBILE 140-175 MHz 20W 125 MVM B19
MV 30 MOBILE 150-160 MHz 30W - - 125 MVM B 19
MX 20 MOBILE 400-470 MHz 20w 125 MVFM B 23
PT 8809 MOBILE 470 MHz 2 W 12.5 SOE 280 B'25
PT 8810 MOBILE 470 MHz 5 W 12.5 SOE 280 B 25
, PT 8811 MOBILE 470 MHz 10 W 125 SOE 280 B 26
PT 8828/F MOBILE 175 MHz 10 W 12.5 SOE 380/F| B29
PT 9780/A SSB 30 MHz 100 PEP 28 SOE .500/F B34
PT 9784/A SSB 30 MHz 75 PEP 125 SOE 380/F| B39
PT 9785 SSB 30 MHz 100 PEP 125 SOE 500 B39
TP 212/S MOBILE 88 MHz 1.5W 7.5 | SOE 280/S§ B 43
TP 251 MOBILE 470 MHz 0.2W 7.5 | SOE 200/S§| B 46
TP 252/S MOBILE 470 MHz 15W 7.5 | SOE 280/SS{ B 49
TP 1045 MOBILE 470 MHz 2 W 125 | SOE 280/SS] B 52
TP 2180 - MOBILE 88 MHz 80 W 125 J-ZERO B 55
TP 2304 MOBILE 175 MHz 40 W 125 SOE 380 B 58
TP 2312 MOBILE 175 MHz 3 W 125 TO 39 GE B 62
TP 2314 MOBILE 175 MHz 4 W 125 TO 39 GE B 65
TP 2320 MOBILE 175 MHz 17 W 12.5 SOE 380 B 68
TP 2330/F MOBILE 175 MHz 30 W 125 SOE 380/F} B72
TP 2503 MOBILE 470 MHz 5 W 12.5 | SOE 280/S§ B 75
TP 3020 MOBILE 960 MHz 2 W 24 SOE 280 B78
TP 3022 MOBILE 960 MHz 15 W 24 ~230F B 82
TP 3024 MOBILE 960 MHz 30 W 24 "BMA 2 B 86




AMR 900-60 ki

Linear RF Power Amplifier

«60 W
* 800-960 MHz
e Class “AB”

The AMR 900-60 solid state class B amplifier is This amplifier incorporates microstrip techno-
specifically designed for cellular radio base sta- logy and reliable TRW linear push-pull transis-
tions. tors.

Electrical Characteristics (T, = 50 °C)

TEST CONDITIONS

Source and load 50 ohms reference
Return loss

Bandwith Continuous without
Retuning

Supply voltage Nominal

Power gain P.ref. = B0 W

Typical current consumption | P, = BOW Vcc = 24V

Input/output 50 ohms reference
Return loss

Output mismatch = B0 W Vecc = 24V

Supply voltage

Max DC current

Operating temper. Base plate (test point)

Storage temperat.
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4.94 (125.5)

(9) |
0.35

PIN 1 +V supply 26.5 volts

PIN 2 Do notuse

‘
:
i

Amnm' @ 0.2 FLATNESS /o.007 (00417 HEAT SINK FACE PIN 3 * Ground

PIN 4-5 Coliector current
test point
PIN 6 Optionnal

mm IN 8RA
DIMENSIONS IN INCHES CKETS VOLTAGE MEASUREMENT

V supply (Between pin 1 and 3)
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3 I I
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S REPRESENTED DOTTED l: o
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“ - - o -
© -t
~“l <
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':e S_Emﬂ'_"'_\_‘ 1. § - “(9.4)
I s
ol |
3l TEMPERATURE TEST POINT :
\ : 1 0.2(5)
i ) | POSITION OF PIN
5.27 (134) FEMALE
- CONNECTOR DETAILS| ‘
' i . ’ PIN TO BE
To mount case on heat sink 0.55 d SOLDERED
; it is necessary to remove cover (14)
: SEnecesen ol OR CRIMPED
3 | t
c
L
b PLUS IN LAYOUT COLLECTOR CURRENT

MEASUREMENT

Voltmeter must have an input
impedance greater than 10 K

TRANSISTOR Ne 1
1 Between
i (Ah=—— x V (V) Pin1-5
047

TRANSISTOR Ne 1

1 Between
1, (A) =—— x V (V} in 1~
2 047, Pin 1-4

© 09-006 . UWV




AMR 900-60

MANUFACTURING FLOW CHART OPERATION

Components
Connector

QC Inspection

RF Circuit Board

QC Inspection

Fixation of Circuit Board

Mounting of Connection {(J1,J2, J'1,J°2)

Bonding of passive Components

Component

QC Inspection

on RF Circuit Board

Fixation of DC Bias Circuit Board

QC Inspection

DC Bias
Circuit Board
QC Inspection
A\
RF Transistor DC Bias
Circuit Assembly

Placement of RF Transistors

Sage Coupler

RF Load
Component

3dB Couplers

Lead Lady Surveiliance

Placement and Bonding of Couplers

RF Load Assembly

Note 1 : Bum-in conditions

Supply Voltage = 26.5 Volts
Base plate temperature : 70 °C
Endurance test= 48 hours

RF Load Mount

Pre Test

Test Connectors (J'1, J°2)
Removal

Bonding of Coupiers
Bondind of RF Loads

Test

QC Visuat

Burn in 100 % (QA)
(see note 1)

Final Test

Packing
Marking
Final QC

Stores

B4



AMR 900-60

Pout
(W)
60
! 40
20
(o]
Pin
(w)
10
9
5

TYPICAL CHARACTERISTICS

|
Vec 24V .

l

800MHz

74

/6;6MHZ

Y
//

5 10 15
Pin(w)
Veec 24V Pout 55W
800 850 900 950
F(MHz)

Pout
(w)

60

50

Le

(%)

60

50

40

Ve 24V Pin10W
800 850 900 950
F (MHz)
|
Vce 24V Pout 55W

-__i~___,4/’/ﬁ/

800

850 900 950
F(MHz)
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JO 3020

A4

UHF RF Power Transistor

*20W
*125V

¢ 450-512 MHz
+ Diffused Ballast Resistors
¢ Internally Matched
e Common Emitter
e Isolated Package
"« 20:1 VSWR

.500 J Zero

Electrical Characteristics (Tcase = 25°C)

SYMBOL

CHARACTERISTICS
Collector Base Voltage

TEST CONDITIONS
Ic = 50mA

MIN. .

TYP. | MAX. |

Collector Emitter Voltage

fc = 50mA

Collector Emitter Leakage

Vce = 15V

Emitter Base Voltage

le=5mA,lc=0

D.C. Current Gain

Vee=5V.Ic=1A

Power Gain

Vee = 12.5V, f = 470MHz
PN = 3.5W

Collector Load

Vce = 15.5V, f = 470MHz
PN = 3.5W

n

Colector Efficiency

AtPo = 20W

Gic

Thermal Resistance

25°C Case

Tst6

Storage Temperature

IC(MAX)

Maximum Collector Current

Tc=25°C

Pomax)

Total Dissipation

Tc = 25°C

B6



JO 3020

Series Load Resistance vs Frequency Series Load Reactance vs Frequency

24 -4
) : -8 Pn=35W ||
207N Po = 20W
, Vee = +12.5V[ ]
1.6 - - -1.2 P
” TSy o
£ ™ g 4
£ 12 1 - wq: & -1.6 N
- , _ N
8 A, -20 N\
PN=235W | |
| Po=20W : NN
4 [vee= +125V[]  -24 —
0 ; ; A L1 I ) -2.8
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 510
Frequency — MHz Frequency — MHz
Szeries Input Resistance vs Frequency SGries Input Reactance vs Frequency
4
T
PIN = 3.5W - (
20 Po = 20W 5.0
"VeE= 4+12.5V[ |
1.6 T T - 40t
. {0 W |
E g R B
E 12 - £ 30
8 ™ 20 : Pn=35W | |
: Po=20W
Vee= +125V] |
4 1.0
0 0
440 450 460 470 480 490 500 510 440 450 460 470 480 490 500 .510
Frequency — MHz Frequency — MHz

J-Zero 3020 Power Transfer

30
25 T
£ 5 ] :
;| - Vs - 810 M
5 4 Vee = +12.5Vdc | T :
g f = 470MHz
bt
£ 10
£ my,
-+
5 Pre
/ 2 [0
0 10 20 30 40 50 60 7.0

Power Input — Watts
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JO 3020

TEST CIRCUIT

PARTS LIST: +12.5v0C

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

C3 20pf uncased mica capacitor.

Cs 40pf uncased mica capacitor.

Ce 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.

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

RFC 4 3T.#18 AWG.on1/2" “H" toroid

R1 10 ohms @ 1/2 watt.

21 Microstripline, Zo = 30 ohms, W = 0.37”, L = 3.02"

22 Microstripline capacitor, Zo = 24 ohms, W = 0.46”,L = 1.62 -
23 Microstripline, Zo = 20 ohms, W = 0.56", L = 2.34"

Board material — 1/16" Teflon-glass

B8




JO 3037

UHF RF Power Transistor

37 W
*125V

* 450-512 MHz

* High Gain

e 20:1 VSWR

e Common Emitter
¢ Isolated Package
¢ Internally Matched

.500 J Zero
Electrical Characteristics (Tcas: = 25°C)
BO ' ARA D p

BVcBO Collector-Base Voltage ic = 50mA 36 v
g Bvceo Collector-Emitter Voitage Ic = 50mA 16 v
E BVEBO Emitter-Base Voltage le=5mA,lc=0 4 v
e Ices Collector Emitter Leakage Vee = 15V ] 10 mA

hre D.C. Current Gain Vee =5V, Ic = 1A 10 200

Pe Power Gain A P d8
- =
L]
o Vee= +15.5V,1=470MHz
[=3 ’ .
w | VSWR | CollectorLoad P = 12W 2011 VSWR

n Collector Efficiency Po = 37W, f = 470MHz 60 %
o Bic Thermal Resistance 25 deg C case 21 °C/W
§ Tstg Storage Temperature , -65. +150 ) °C
::':: Icomax) Maximum Collector Current " Tc=25°C 5 A

PD(MAX Total Dissipation Tc = 25°C 83 W

B9




JO 4036 — amy
I N A 44

RF Power Transistors

36 W

o125V

¢ 175 MHz

¢ Gold Metalization
 Diffused Ballast Resistors
e Low Thermal Resistance
e Common Emitter

¢ Isolated Package

¢ Intemally Matched

e 20:1 VSWR

e Class C : .500 Jo

SYMBOL CHARACTERISTICS TEST CONDITIONS CMIN G OTYP | MAX., UNIT

i {

BVeso Emitter-Base Breakdown Voltage Ie = SmA
BVceo Collector-Emitter Breakdown Voltage lc = 50mA

BVcso Collector-Base Breakdown Voltage Ic = 50mA
Ices Collector Cutoff Current Vce = 15V

) Vee = 12.5V, f = 175MHz
Pean Power Gain PN = 6W

Vee = 12.5V, f = 175MHz
PReF Power Reflected | Pn=6W

Vee = 155V, f = 175MHz
PIN= 6W '

Load VSWR | Mismatch Tolerance

ic Continuous Collector Current Tc=25°C
PT Total Dissipation . Tc=25°C
Thermal Resistance Junction to Flange )
Storage Temperature




JO

4036

Piout) — Watts

Broadban‘dP(ouf) vs. Frequency

60 = 10W
50 PiN = 6W
- T
40 |\ Pin = 4W B
30+ P
_— PIN = 2.5W
20
PN=1W
10
r——
135 145 155 165 175

Frequency — MHz

Broadband Collector Efficiency
‘80

—_ [Po+45W
/
70 36W.
= 60 35W
|
g 50
g -y
£ 10 15W
30 W
135 145 155 165 175
Frequency — MHz
Series Load Impedance
7 K 3
, -y -
2
(7]
€
g .
1 Class C ¢
: vee = 12.5V
Pout = 45W
_—
0 [ ——t— -X
135 145 155 165 175

Frequency — MHz

\

' Brohdb'and Power Transfer

60
frsonsrmne
50 Lo —
AT
40 N4
‘;é \'S’J/ A A
, /|
130 4
£ /
g 4
(- 20 .
10
2 4 6 8 10
Piv — Watts
Series Input Impedance
2
E R
. o
1 +X| |t
/
- Class C
vee = 12.5V
Pout = 45W
0 S .
135 145 155 165 175
Frequency — MHz
Output Capacitance
160 ‘
5 140 \
] \
8
§ 120 —¥
I
& 100 N
S
80 = ~J—
'~ I
60 -
10 20 30 40
Vces — Volts
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JO 4036

JO 4036 _
Broadband Test Fixture

Vee = 12.5V

COMPONENTS LIST:
Cr2 25pf L2 .2” hairpin .125" wide x .025 thick copper strip
Css 80pf L3 .17 x.2" wide x .005” thick copper loop
Cs  250pf L+ .3 hairpin 18 AWG.
Cs 200pf Ls 3T.18 AWG. .2” dia.
C7  150pf Le  4T.18 AWG. .2" dia.
.~ Cs 100pf RFC 22 T.on VK-211-07/38 ferrox cube
Co.10 40pf T .2” width .5” length from package as ref.
Cn 25pf T2 .2" width .4™ length from package as ref.
C12,13 1000pf NOTES:
Ci4  .001uf 1. All capacitors in signal path are Underwood Electric Corp.
Cis ‘201 "f' Case Type J101.
E:G 2?‘; 8 AWG 2" dia. 2. Position Cs and Cs as close to pkg. as possible.
177 m
Ci  25pf
c0mm C:a 80pf
smm Ca  30pf
J Cs  250pf
oo Cs  200pf
. em:‘""‘ Cr  150pf
4 |emn| Cs  100pf
56.5mm som Co.10  40pf
Cit 10pf
C12,14 1000pf
£— Ciz  15pf
Cis  buf25v
Ci6 .001K Disc
3 Ci7 .01u 1KV Disc
L1 2T .2” dia. 18 AWG .250" long
Lz .2" hairpin .125" wide x .025 thick
RFC1 2'/2 T on VK-211-07/3B ferrox cube

Note: .062 Epoxy Board Copper Clad — 2 Sides

L3 .3" hairpin #18 AWG

L+ 3T7.2"dia. #10 AWG .500” long
Ls 4T .2” dia. #18 AWG .400 long
Le .5"x.2"

L7 4"x.2"

Ls .1"x.2” wide x .005” thick

[~ 3 Ko



JO 4036
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JO 4045 Y Y
- I WA 44

RF Power Transistors

e 45 W

ei25V

e 175 MHz

¢ Gold Metalization
¢ Diffused Ballast Resistors .
¢ Low Thermal Resistance
e Common Emitter

¢ Isolated Packages

¢ Class C Operation

¢ 20:1 VSWR

e Interally Matched .500 J Zero

| SYMBOL CHARACTERISTICS TEST CONDITIONS
Colleclor-Emitter Breakdown Voltage | I = 50mA

Collector-Emitter.Breakdown Voltage( Ic = 50mA
Collector Cutoff Current vee = 15V

DC Current Gain VeE =5V Ic=1A

P . Vee = 12.5V, f = 175MHz
ower Gain PiN = 10W

VeE = 125V, f = 175MHz
PN = 10W

vee = 155V, f = 175MHz
Piv = 10W

PREF Power Reflected

Load VSWR | Load Mismatch Tolerance

Jeimax) Coliector Current Tc=25°C
PD(MAX) Total Dissipation . Tc = 25°C
Ts16 Operating and Storage Temperature

@« | Thermal Resistance




JO 4045

Broadband P(oum) vs. Frequency

PN = 15W |
£ b0L== 10W] =~
= e ————
{
g4 —<3W
3 ) M~
E 25 ‘
' .5W
€ 29 E— ]
' Class C
Vee =12.5V
1 1.

135 145 155 165 175
Frequency — MHz

Broadband Collector Efficiency

L
Pout = 55W
80 —t== = e
e 45W
=70 — ——
| 5W
>
g 60 25W
L P
=
w50
40 Class C
Vee = 12.5v
L1

135 145 155 165 175
Frequency — MHz

Series Load impedance

™~~~
\\ R
2
o
€
&
1 Class C
vee = 12,5V
Pout = 45W
0 P — -1 -X
135 145 155 165 175

Frequency — MHz

Broadband Power Transfer

g 60 —_I-—{T3Mnz
g AL odm=={175MHz
[
340 //
£
S L A
[
s /
& J/ Class C
= 20 ¥ Voo = 125V
% 5 10 15
Power Input — Watts
Series Input Impedance
2
2 R
&
! +X _-_____‘/
ClassC
Vee = 12,5V
Pout = 45W
0 1 1
135 145 155 165 175
Frequency — MHz
180 Output Capacitance
160 i
w \
140
TN
[+
g 120 \
& 100 N
80 hi” S
.
60 i
10 20 30 40

Ve — Volts
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JO 4045

Broadband Test Fixture

COMPONENTS LIST:
Ci2 25pt
Csa 80pf
Cs 250pt
Cs 200pf
Cr 150pf
Cs 100pf
Co.10  40pf
Cn 25pt
C12.13 1000pf
Cia  .001put
Cis  .01uf
Cie  25uf

L 2T 18 AWG .2 dia.

Vee = 12.5V

L2 .2" hairpin .125" wide x .025 thick copper strip
L3 17 x.2" wide x .005" thick copper loop

La .3 hairpin 18 AWG.

Ls 3T.18 AWG. .2" dia.

Le 4T.18 AWG. .2” dia.

2Y2 T.on VK-211-07/38 ferrox cube

RFC

Ts 2" width .5” length from package as ref.
T2 .2" width .4” length from package as ref.

NOTES:

1. All capacitors in signal path are Underwood Electric Corp.

. Case Type J101.

2. Position Cs and Cs as close to pkg. as possible.

177mm

106mm.

mm

Ci7  .01u 1KV Disc

72

s 5Ux.2
L7 A4"x.2"

Le .17 x.2" wide x .005" thick
Note: .062 Epoxy Board Copper Clad — 2 Sides

88.5m Ci 25pf

C2 4 80pf

famm Cs  30pt

| Cs  250pf

O b

—f”;]f“ ol Cs 100pf

soimm 66mm Co.10 40p'

Cit 10pf
Ci12.14 1000pf

Cia 15pf
Cis  5uf25v

Cis 001K Disc

Lt 2T .2 dia. 18 AWG .250" long

L2 .2” hairpin .125” wide x .025 thick
RFC1 2/2 T on VK-211-07/3B ferrox cube
Ls .3” hairpin #18 AWG '
L4+ 37.2" dia. #10 AWG .500" long
Ls 4T .2" dia. #18 AWG .400 long




JO 40485
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ML 20

‘N At 44

RF Power Module

*20W
*125V
* 68-88 MHz

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 co