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DESCRIPTION amplifier circuitry (100 series components) and the power
control circuitry (200 series components).

pow-elz-Pear\nnglli:ﬁePrO\(l)Vgéé?npélfg/reéstﬁgn;kr)llt){rles fgé'?g lig?ldMRHFz ~Unfiltered supply voltage, A+, for the power amplifier
: ) L ' .. -circuits enters the assembly via feedthrough capacitor, C1.
range without tuning or band splitting. Its main function IS5 ower cable W4 routes the A+ from Cl to J103 on the
to amplify the 10 mW FM signal from the Transmitter B. Filtered A+ voltage for the power control circuit
Synthesizer to the rated RF output of 110 watts at the antenE ters the assembly via control cable W13 which connects
port. The output of the Power Amplifier Assembly is adjust- o the PWB at J201
able from 65 to 135 watts at the PA output J104. Thid '
corresponds to a rated RF output of 55 to 110 watts at the The Power Control circuitry sets the output power
antenna. level by adjusting the PA Power Set level. It keeps the
: - - output power constant despite variations in input power,
The assembly consists of a printed wiring board (A1) wer amplifier gain, or temperature through the use of a
and associated components, including a power module a adback control loob in the PA assembl
three RF power transistors, mounted to the heat sink assent- P Y.
bly. The printed wiring board (A1) contains both the power
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TABLE 1 - GENERAL SPECIFICATIONS
ITEM SPECIFICATION
FREQUENCY 136 MHz - 174 MHz

OUTPUT POWER 65 watts - 135 watts (into Low Pass Filter)

INPUT POWER (RF) 10 mW min. into 2:1 VSWR

TEMPERATURE RANGE 30°C TO + 60°C (Ambient air)

SUPPLY VOLTAGE 13.4 Vdc

CURRENT 29 Amps max. (25 A typical @ 135W, 13.4V)

DUTY CYCLE Continous

STABILITY Stable into 3:1 VSWR; all temp. ,voltage, freq. 65 watts|-
135 watts

RUGGEDNESS AT HIGH VSWR No damage into open or short load.

CIRCUIT ANALYSIS Low Level Amplifier (U102)

The Low Level Amplifier (LLA) stage uses a 50 ohm thick
film RF Power Module to amplify and control of the output
power. Internally, the module is a two stage amplifier. The
power control circuitry controls the gain of the first stage by

The power amplifier section of the PA Board consists of/arying the collector voltage of Q203. The second stage gain
an Exciter, a Low Level Amplifier, a Driver, and the Powerreémains constant with A + providing the DC supply voltage.
Amplifier Finals. All these gain stages have an input and output ) ) )
impedance of 50 ohms. Figure 1'is a block diagram showing The signal from the Exciter stage, typically 17 dBm (50
the signal flow within the Power Amplifier Assembly. mW), is input into the LLA. Under maximum Power Set

conditions, the LLA amplifies the signal to a typical output
level of 40 dBm (10 W).

POWER AMPLIFIER

Exciter (UIOI)

The Exciter stage uses a broadband silicon monolithiw
microwave integrated circuit (MMIC) amplifier. The signal o = o
from transmitter synthesizer, typically 10 dBm (10 mW), is  The driver is a 6 dB RF amplifier. A network consisting of
input to the Exciter through a 10 dB resistive pad (R100R102§-114C117 and C139 and L103L105 provides interstage im-
The Exciter amplifies the resulting 0 dBm (1 mW) signal to 2¢pedance matching between U102 and Q101. The signal from
dBm (100 mW). Following the Exciter is a 3 dB resistive padthe LLA, typically 40 dBm (10 W), is amplified to 46 dBm (40

(R104R106). This attenuatorreduces the MMIC output poweYV). Impedance matching between the driver output and the
to 17 dBm (50 mw). input to U103 is provided by C145, C148, C152, C153, and

L108. The splitter, U103, is a quadrature 90° hybrid coupler. It

The MMIC requires a 5 volt supply source. The 8 voltdivides the signal and applies equal power to the two Power
regulator (U100) provides the 5 volts to the MMIC via aAmplifier Finals, Q102 and Q103.
dropping resistor R103.

Copyright© February 1992, Ericsson GE Mobile Communications Inc.
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drop to zero (0) volts and the PA alarm light on the station

Power Amplifier Finals (Q102, Q103) i
will turn on.

Each of the Power Amplifier Final devices is capable of
producing 5.5 dB of gain. The output signal from the Splitterrheory of Operation
is impedance matched to each of the finals. Under optimurm
conditions each final amplifies the 43 dBm (20 W) power
input signal to 48.45 dBm (70 W) output power. The output
are then impedance matched to the input of the Combin
U104. The Combiner is a quadrature 90° hybrid couple
which combines (sums) the output power of the finals. Thi
produces an output power of approximately 51.3 dBm (13

Power control of the MASTR Ill Power Amplifier is
ccomplished with a feedback control loop. The three possi-
le feedback signals are: representation of forward power,
emperature sensitive scaled representation of forward
ower, or representation of reflected power. These three

O A ignals are input to a diode summing junction which selects
W) which is coupled through C 140 to the directional couple igna
(part of A1 PWB) and on to the antenna circuits. In addition,he largest of the three for use as the feedback.

the directional coupler samples both forward and reverse The strioline directional | les th tout
power and sends this sample to the Power Control circuitry, e stripline directional coupler samples the outpu
¥JOW€I’ and produces a voltage, Vf, proportional to the for-

ward output power. The power control compares the forward
voltage, Vf, to a reference voltage at U201D. The output of
U201D controls the current flow thru Q202 and the output
of Q203. The collector output of Q203 adjusts the control
voltage, Vctl. This control voltage is capable of adjusting
e total PA output power since it provides the first stage DC
upply to the Low Level Amplifier, U102.

POWER CONTROL

The Power Control circuitry performs three basic func
tions. It keys and unkeys the PA, sets the PA output powe
and protects the PA against adverse conditions.

During over temperature operation, a scaled repre-
sentation of the forward power is maintained constant by
.- varying the control voltage line. Thermal resistor R209 sens-

To key the PA, the digital controller places 5 volts on theng"anincrease in temperature causes the output of U201A
PA key line, J201-2. Zero volts on the PA key line causes thg5ncrease. If the output of U201A becomes larger than the
PA to unkey. If the control cable (W13) is disconnected, withyiher feedback lines, the output of U201D will begin to
nothing actively driving the PA key line, the PA will remain yaocrease. This in turn will cause the output of Q203 to
unkeyed. decrease reducing the supply voltage to U102. Since the
scaling is a function of temperature the power is reduced as
the temperature increases.

Keying and Unkeying the PA

PA Output Power Set

PA output power is set according to the level of the  Under VSWR cutback operation the reverse voltage, Vr,
Power Set line. Four (4) volts on this line will producerepresentative of the reflected output power is held below a
minimum power. As the voltage increases toward eight (8hreshold by reducing the control voltage as necessary. If Vr
volts, the power will increase to its maximum rated outputincreases at U201B beyond the preset threshold an increase
The PA output power is initially set for an output of 135 wattsat U201D will result. This causes a subsequent reduction in
at J104. This is done by adjusting R217 while injecting a 1éhe control voltage to U102. Thus the power control circuit
mW signal at J1 and applying 8 volts to J201-3. After settingeduces the output power in order to limit the reflected power
the maximum power level, changing the output power io 25% of the set power.
done by varying the voltage applied on the Power Set line.

PA Protection Signal Interface

The power control also protects the PA against over  The signal interface to the MASTR Il Power Amplifier
temperature and high VSWR conditions. is supported by a six position feedthrough connector, J201,
with the following pinout:

An over temperature condition exists when the flange

temperature of the final output transistor reaches 80°C. At 1 - POWER SENSE
this point the output power will drop below its setlevel. The 5 . pa key
output power will continue to drop such that when the flange 3 - POWER SET
temperature reaches 125°C the PA output drops at least 10
dB below its set level. 4 - NC
5 - Ground
Reflected power is limited to 25% of the set power. If 6 - 13.8VF

the output VSWR degrades to worse than 3:1 the forward

power will be reduced to limit the reflected power to 25% ofpgower Sense

the set power. The Power Sensor line indicates when the PA

is operating in a cutback condition. If the PA is keyed and  Thjs jine indicates when the PA is experiencing adverse
this line will be proportional to forward power. Minimum

power (zero watts) corresponds to 2.5 volts while maximum
power corresponds to 4.5 volts. This voltage is not temperature
compensated and no effort is made to calibrate this signal to an
absolute power level. It is intended to provide a relative indi-
cation of forward power and to discriminate between normal
and cutback operation.

Zero volts on this line, when the PA is keyed, indicates the
forward power is cutback. This power cutback may be due to
high reflected power (VSWR) or may be due to high PA
temperatures. This fault condition may indicate a problem with
the PA or may indicate a system problem external to the Power
Amplifier. High VSWR may be due to a poor antenna and high
temperature may be due to a blocked cabinet vent. Zero volts
on this line, when the PA is keyed, does not indicate zero
forward power. Zero volts indicates the PA is protecting itself
due to adverse conditions. If the adverse condition, either high
VSWR or high temperature is eliminated, the power will return
to normal and the PWR SENSOR voltage will rise above 2.5
volts.

PA Key (Interface Connector pin 2)

This line is used to key and unkey the PA. UNKEY =0
volt and KEY = 5 volts. The driver of this line must be capable
of supplying 5 volts at 1.0 mA. The appropriate key sequence
requires RF from the transmit synthesizer be input to the PA
before the KEY line is energized.

Power Set (Interface Connector pin 3)

This line is used to set the RF Power Output of the PA.
Minimum power output equals 4 volts and maximum power
output equals 8 volts. The driver of this line must be capable
of supplying 8 volts at 1.0 mA.

13.8 VF (Interface Connector pin 6)
This line provides the filtered supply voltage for the Power

Control. The driver of this line must be capable of supplying
13.8 volts=20% at 100 mA.
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VHF POWER AMPLIFIER VOLTAGE CHART
TROUBLESHOOTING GUIDE

PARAMETER REFERENCE READINGS
SYMPTOM AREAS TO CHECK INDICATIONS (50 OHM, -30° TO +60° C) SYMBOL (volts DC)
1. No Power or low Power at 1. Measure the transmitter output power The presence of power at this port is an SUPPLY VOLTAGE A+ 13.4 V£20%
Antenna Port before the duplexer or antenna switch indication of a defective duplexer,
(for simplex mode). switch, or cables. CONTROL VOLTAGE Vet 1 0-12V
2. Measuer the transmitter output power The presence of power at this port is an FORWARD VOLTAGE \i 3-7V
before the low pass filter. indication of a defective filter or cables
REVERSE VOLTAGE Vr 2-6V
3. Measure the transmitter output power The presence of power at this port is an
before the optional isolator at the PA indication of a defective isolator or POWER SENSE J201-1 25-4V
output port. cables.
. : PA KEY J201-2 5V
2. No power at PA output port and 1. Station is in receive mode.
PA ALARM is OFF
POWER SET J201-3 4-8V
3. No power at PA output port and 1. No RF input to PA. Check connection TX Synthesizer should deliver a
PA ALARM is ON. between PA and TX Synthesizer. minimum of 10 mW (10 dBm) to the PA. 13.8 VF J201-6 13.8 V+20%

. Check the logic or DC inputs to the
from the Interface Board through J2

a. J201-2 PA KEY

b. J201-3 POWER SET

c. J201-6 13.8 VF

. Defective PA

PA
01.

5 volts during transmit

RF power)
13.8 Vdc+20%

Replace PA

4. Low power at PA output port
and PA ALARM is OFF

4. One of the two final PA transistors

. Low RF input to PA from TX
Synthesizer.

. Check the voltage on J201-3
(POWER SET).

. Check the power supply voltage on
the collector of Q101, Q102 and Q1

(Q102 or Q103 is defective.

Power should be a minimum of 10 mW
(10 dBM).

For nominal output power, this voltage
should be above 6 volts.

Voltage should be nominal 13.4 Vdc.
03.

Replace the defective transistor.

5. Low power at PA output port al
PA ALARM is ON.

nd1.

Check for over temperature and/or
high VSWR condition due to a mis-
match at the output port.

a The power control circuit protects the
PA by cutting back the power. In case
of a mismatch, refer to symptom 1.

VHF POWER AMPLIFIER TYPICAL VOLTAGE READINGS
(50 ohm, room temperature, 13.4 Vdc supply voltage, and 110 watt output)

4 volts to 8 volts (4 volts represents gero

REFERENCE @ 136 MHz @ 150 MHz @ 162 MHz @ 174 MHz
SYMBOL (volts DC) (volts DC) (volts DC) (volts DC)
Vetl 7-10V 6-8V 4-6V 4-6V
Vf 5-7V 5-7V 5-7V 5-7V
Vr 2-3V 2-3V 2-3V 2-3V
J201-1 25-4V 25-4V 25-4V 25-4V
J201-3 6-8V 6-8V 6-8V 6-8V
J201-6 134V 134V 134V 134V
RATED POWER FOR MASTR |Il VHF BASE STATION
STANDARD WITH WITH WITH DUPLEXER
DUPLEXER ISOLATOR AND ISOLATOR
110w 75W 95w 70W
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PARTS LIST

PIN 1 - INPUT
PIN 2 - GROUND
PIN 3 - QUTPUT

U100
19A705532P2
VOLTAGE REGULATOR

110 WATT POWER AMPLIFIER
19D902797G1
ISSUE 3

PIN EQUIVALENT CIRCU
CONNECTIONS

IT 8

Input s y

QO Vce

GND ¢

ouT

1.

2.

3. GND

4. GND

5. Output 1
8.

7.

8.

GND
IN O—
GND

Vee

U101 7 2.3,

4 6,7

344A3221P1 GND GND
MMIC AMPLIFIER
5 1. Pin
2. Veel - 18T STAGE
3. Vee FINAL
D C 4. P out
5 5. FIN- GROUND

/
h

2] J

U102
19A70532P1
PA AMPLIFIER MODULE

SYMBOL PART NO. DESCRIPTION

----------------------------- P X1 =TI U —

A1 POWER AMPLIFIER BOARD

19090279451

---------------------------- [o2:-7:¥od) o] -7 S ——

<100 19A702052P5 Ceramie: 1000 pF + 10%, 50 VDCW.

and

c101

<108 19A702052P5 Ceramic: 1000 pF + 10%, 50 YDGW.

0134 19A705108P120 Mica chip: 1000 pF, 5%, 100 VDCW.

an

C108

c106 19A705205P7 Tantalum: 10 uF, 25 VDCW; sim to Sprague 2930

c109 19A705205P7 Tantalum: 10 uF, 25 VDCW: sim to Sprague 293D.

c1o 19A705108P120 Mica chip: 1000 pF, 5%, 100 VDCW.

6131 19A705205P7 Tantalum: 10 uF, 25 VDCW: sim to Sprague 293D.

an

cnz

c114 19A705108P13 Mica: 18 pF, #5%, 500 VDCW.

c1s 19A705108P40 Mica chip: 91 pF, 5%,

c116 19A705108P95 Capacitor, Mica Chip: 200 pF, + 5%, 100 VDCW,

and temp coef 0+ 50 PPM.

cny

c119 19AT05108P22 Mica: 24 pF, +5%, 500 VDCW.

c123 19A705108P22 Mica: 24 pF, 5%, 500 VDCW.

c124 19A705108P30 Mica: &1 pF, +6%, 500 VDCW.

c125 19A705108P35 Mica: 82 pF, %5%, 500 VDCW, temp coef0 + 50
PPMPC.

c126 19A705108P30 Mica: 51 pF, #5%, 500 VDCW.

128 19A705108P35 Mica: 82 pF, #5%, 500 VDCW, temp coef0 + 50

thru PPMFC.

c130

0131 19A700006P37 Mica chip: 130 pF, 5%, 100 VDCW.

an:

c132

6133 19A705108P120 Mica chip: 1000 pF, #5%, 100 VDCW.

an

c134

c135 19A700006P37 Mica chip: 130 pF, 5%, 100 VDCW.

an

c136

c137 19A705108P120 Mica chip: 1000 pF, #5%, 100 VDCW.

an

c138

c139 19A705108P33 Mica chip: 68 pF, 5%, 100 VDCW.

8130 19A705108P120 Mica chip: 1000 pF, 5%, 100 VDCW.

an:

c1a1

c145 19A705108P25 Mica chip: 33 pF, +5%, 500 VDCW, temp coef 0+ 50
PPMPC.

c147 19A705108P120 Mica chip: 1000 pF, 5%, 100 VDCW.

c148 19A705108P36 Capacitor, Mica Chip: 91 pF, + 5%, 500 VDCW,
temp coef 0+ 50 PPM.

c152 19A705108P35 Mica: 82 pF, #5%, 500 VDCW, temp coef 0 + 50

and PPMPC.

c1538

c160 19A705108P30 Mica: 51 pF, #5%, 500 VDCW, temp coef 0+ 50

and PPMPC.

c161

c184 19A705108P22 Mica: 24 pF, #5%, 500 VDCW, temp coef0 + 50

and PPMPC.

c165

c166 19A705108P27 Mica: 39 pF, %5%, 500 VDCW, temp coef0 + 50

and PPMPC.

c167

c1§a 19A705108P120 Mica chip: 1000 pF, 5%, 100 VDCW.

an

c169

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION
C170 19A705205P7 Tantalum: 10 uF, 25 VDCWY; sim to Sprague 293D,
S
€201 ‘19A702061P41 Ceramic: 39 pF +5%, 50 VDCW, temp coef 0+ 30 PPM.
c202 19AT02052P26 Ceramic: 0.1 uF +10%, 50 YDCW,
Pt
C204 19AT02061P41 Ceramic: 39 pF +5%, 50 VDCW, temp coef 0+ 30 PPM.
312&5 19A702052P5 Ceramic: 1000 pF + 10%, 50 VDCW.
c207
c208 19AT02052P26 Ceramic: 0.1 uF +10%, 50 YDCW.
C209 19AT02052P5 Ceramic: 1000 pF + 10%, 50 VDCW.
c213 19AT02052P26 Ceramic: 0.1 uF +10%, 50 YDCW,
C225 19A702052P24 Ceramic: 0068 uF +10%, 50 VDCW.
c263 19AT02052P5 Ceramic: 1000 pF + 10%, 50 VDCW.
C266 19A702052P8 Ceramic: 1000 pF + 10%, 50 VDCW.
cz270 19AT02052P5 Ceramic: 1000 pF + 10%, 50 VDCW.
€272 19A702052P5 Ceramic: 1000 pF + 10%, 50 VDCW.
&1
-------------------------------- DIODES ——-m-omomm oo
D201 19AT00047P3 19AT02250P113.
and
D202
D203 1SAT00053P3 Silicon: 2 Diedes in Series, Commen Cathede; sim te MBAV7OL.
Eﬁgﬁ 19AT00053P3 Silicon: 2 Diodes in Series, Common Cathode; sim te MBAVTOL.
D206
D209 19AT00047P3 19AT02250P113.
D210 19AT00083P102 Silicon: 5.1 Velt Zener; sim to SZSX84-CHV1.
JACKS
J101 19A705512P1 Connector, RF SMB Series: sim to Amp No. 221111-1.
Printed wire, two part: 6 contacts, sim to Molex 22-29-2061.
J03 19A702778P464 Threaded metalic spacer, swage type.
J201 19AT04852P32 Printed wire, two part: 6 contacts, sim te Molex 22-28-2061.
--------------------------- INDUCTORS - e
L100 19A701091G1 Coil.
L101 19AT01091G1 Coil.
L102 19A129569P1 Coil.
L103 19AT01418P1 Coil.
L104 19AT01420P5 Coil.
L105 19A701091G1 Coil.
L1068 19AT01418P1 Coil.
L108 19AT01418P1 Coil.
L115 19AT01418P1 Coil.
L1168 19AT01420P5 Coil.
L1117 19AT01418P1 Coil.
L1118 19AT01420P5 Coil.
;.r':("lﬁ 19A128569P1 Coil.
L120
L121 19AT01420P5 Coil.
and
L122
L123 19AT01418P1 Coil.
and
L124
L125 19A129360P4 Coil.
and
L126
::30 344A3301P1 Coil.
L161
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LOW PASS FILTER MODULE

19D902856G1
ISSUE 1
SYMBOL PART NO. DESCRIPTION
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
COVER SYMBOL PART NO. DESCRIPTION
19B801659G3
I&fo:! 19AT00024P37 Coil, RF: 100 uH * 10%. JACKS
1]
L205 a Part of W1. 2 19D902421P1 Power Amplifier Cover. JACKS
TRANSISTORS - J104 7T7T145P5 Receptacle: sim to Amphenol 82 - 97. 4 19A702381P522 Screw, thread forming: P 77TTA4EPS Receptacle: sim to Amphenel 52 -97.
5 19A701365P4 Washer. j;'d
Q201 19AT00076P2 Silicon, NPN: sim to MMBT3904, low profile. TRANSISTCORS
and 1 19A149969P3 Shield.
Q202 Q101 19A134340P4 Silicon, NPN, VHF Amplifier: 45 w. ) meemmmmeemmmmeeeee. MISCELLANEQUS  meemmmmmm e e emmmmme
13 5$493477P9 Axial fan.
Qto2 19A149632P1 Silicon, NPN, VHF Amplifier: 68 w., 125 volts. y
—— RESISTORS — and Hhieon P " 5493477P10 Grille. 2 19D903063P1 Casting.
Q103 .
R100 19B800607P270 Metal film: 27 ohms + 5%, 118 w. 15 NBOP1302886 Machine screw. 3 19D903064P1 Casting.
203 19A700055P1 il : i ; simto TIP - 125. . : )
R101 198500607P330 | Metal fim: 33 ohms £8%, 18 w. “ Siizen, PNP: Darlingtors <im ¢ 1 N210P21B6 Machine nut. s 19090285361 High Band Filter Beard. See separate parts list
R102 19B800607P270 Metal film: 27 ohms £56%, 48w. L | | RESISTORS 7 19ATO1312P5 Flatwasher: M35. 5 19A702381P513 Screw, thread forming: TORX, Neo. M35 -06x13.
R103 19A700113P27 Composition: 33 ohms +5%, 112 w. R108 19A143832P4 Power: 80 ohms 5%, 150 w. 18 19A701863P10 Clip, loo|
R104 19B300607P331 N . P s 6 19AT02364P210 Machine screw, metric: M2J5 - 45 x 10,
Metal film: 330 ohms +5%, 148 w. R111 19A143832P4 Power: 80 ohms + 5%, 150 w. 20 19AT02364P410 Machine screw. , 19A9456PS Flatwasher
R105 19B800607F 100 Metal film: 10 ohms +5%, 118 w. 21 18ATO0041P28 Shell :
- INTEGRATED CIRCUITS - ) 8 19ATO00032P3 Lockwasher, tooth, steel, metric: 25.
R106 19B800607P331 Metal film: 330 ohms +5%, 18 w. 19570004126 . sim to Molex 08 -50 - 0113
U100 19A705632P2 Integrated Circuit, Linear (Positive Voltage Regulator): sim to 2 Contact:  sim to Molex 08 -50 -0113.
R107 19A700113P5 Composition: 3.9 ohms *5%, 1/2 w. 10 19B235310P1 Nameplate.
P o =3 . MS7719. 24 N405P37B6 Lock washer.
R108 19A700112P15 [ ition: 10 ohms +5%, 1w. U102 i : ., sil itsubishi
omposition ohms + w 19A705326P1 ;os\;t;:gAmphfer Module: 145 to 175 MHz., sim to Mitsubishi 2 L401P23E6 Split washer. HIGH BAND FILTER BOARD
R110 19A700112P13 Composition: 8.2 ohmns * 5%, 1 w. - 19D902853G1
u103 344A3219P1 Coupler, hybrid: 130 to 180 MHz, amplitude balance 20.25 dB; N ——
R112 19A700112P13 Composition: 8.2 ohms +5%, 1. and e e No. 10282 .3, oo CAPACITORS
U104
R201 19B801486P 101 Metal film: 100 ohms 5%, 12 w. €301 19A116679P6R2D 6.2 pF.
and
Re0z €302 19A116679P24G 24 pF.
R203 19B800607P 103 Metal film: 10K ohms + 8%, 118 w. C303 19A116795P33G 33 pF.
w1 19B8801529G4 RF Input Cabkle. Includes the following:
R204 19B800607P 133 Metal film: 18K ohms 5%, 118 w. C304 19A116679P3RSD 3.9 pF.
) 19B800550P2 RF Cable.
R205 19B800607P223 Metal film: 22K ohms *5%, 118 w. _ C305 19A116679PES. 66 pF.
19A705512P3 Connector, RF SMB Series: sim to AMP 228213 - 1.
R206 19B800607P 103 Metal film: 10K ohms *5%, 11§ w.
19A115838P1 Connector, coaxial: (BNC Series); sim to Amphenol 31-318. cmeememeremenmmmemmmneeme INDUGTORS  mmemmmemmmm e emememe
R207 19A702931P301 Metal film: 10K ohms 1%, 200 VDCW, 118 w. L ) P
Erz'ga L301 19A129569P1 Coil.
w4 19B801635G 11 Power Cable. Includes the following: R
R209 19AT05813P2 Thermistor: it to ALO3006-68.2K-97-G100. L302 19AT01418P1 Coil.
19B209268P115 Solderless terminal. .
R210 19B800607PAT2 Metal film: 4.7K ohms £5%, 18 w. L303 19A129569P1 Coil.
and .
o 19B209260P11 Solderless terminal. L304 19A701420P5 Coil.
19A115959P2 Wire, stranded. )
R212 19A702931P301 Metal film: 10K ohms *1%, 200 VDCW, 1/8 w. L305 19A129569P1 Coil.
and 19A701503P2 Cable: battery, red.
R 19A701503P10 black L306 19A701418P1 Coil.
Cable: battery, .
R214 19B800607P103 Metal film: 10K ohms % 5%, 16 w. avler bagen. Blae
and 198209268P116 Solderless terminal.
R215
w10 198801695G3 Power Cable: W1Z-R.
R216 19B800607P 102 Metal film: 1K ohms + 8%, 118 w. ower Cable
wi1 19E801695G4 Power Cable: W12 -BK.
R217 19A700109P5 Variable, cermet: 10K ohms +20%, 1/4 w.
w13 19B801738P1 Power Contral cable.
R218 19B801486P 101 Metal film: 100 ohms +5%, 112 w.
and
L= e e e I (PO ———— MISCELLANEQUS e mm
R220 19A702931P333 Metal film: 215K ohms 1%, 200 VDCW, 1/8 w. 2 190902420P6 Heat sink assembly.
R221 19A702931P293 Metal film: 8080 ohms 1%, 200 VDCW, 1/8 w. 5 19A702381P510 Screw, thread forming: TORX DRIVE No. M3.5 -06 x10.
R223 19B800607P 102 Metal film: 1K ohms 8%, 18 w.
[ 7139898P3 Nut, hex, brass: No. 14 -28.
R224 19B800607P 103 Metal film: 10K ohms *5%, 11§ w.
1 19A702364P310 Machine screw, TORX Drive: No. M3 -05 x10.
R226 19B800607P 103 Metal film: 10K ohms +5%, 1/ w.
and 15 7147306P2 Insulator.
R227
16 19A700136P7 Insulated sleeving.
R228 19B800607P 102 Metal film: 1K ohms 5%, 118 w.
21 19A701863P27 Clip, loop.
R229 19B800607P 103 Metal film: 10K ohms + 5%, 118 w.
and 22 19A701312P5 Flatwasher: M35.
R230
28 19A702364P316 Machine screw: Pan Head, Steel.
R233 19B800607P 103 Metal film: 10K ohms + 8%, 118 w.
29 19A700034P4 Nut, hex: No. M3 x 0.5 MM.
R235 19B800607P 103 Metal film: 10K ohms 5%, 118 w.
30 19A700033P5 Lock washer, external tooth: No. 3.
------------------------- INTEGRATED CIRCUITS ~-rooromoeoeoeeee 35 19AT05469P1 Insulator Plate, TO -220.
u101 34483221P1 Linear: MMIC Amplifier; sim to NEC UPC1677C. 36 19A700068P1 Insulator, bushing.
uz201 19AT01789P4 Linear: Quad Op Amp; sim to LM224D. a7 19A134455P3 Flatwasher.
38 19B8801659G3 Cover (see separate parts list below).
41 19A700033P6 Lock washer, external tooth, M3.5.
¢l 19A116708P2 Feedthru.
45 N405P5B6 Lock washer.
46 19A701312P4 Flatwasher: 3.2 ID.
50 19A702381P408 Tap screw, TORX Drive, M3 -0.5x8. *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
51 19A705106P1 Resistor Spacer.
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NOTES:
& TORQUE SCREW, ITEM 5, TO 155 1.3IN-LB.
& TORQUE SCREW, ITEM 7, TO 7 IN- LBS.
& SOLDER CONNECTORS J1 AND J2AND ITEM7 TO ITEM 4.
A COAT THREADS OF SCREW, ITEM 5, WITH
LUBRICANT, ITEM 9, BEFORE INSTALLING.
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LBI-38531D ASSEMBLY DIAGRAM

’1 5 USE ITEM 17 ON BOTH ENDS

ﬂ OF SCREW ASSEMBLY TO MOUNT @ o 'D
17 mEM13 o 0 oooo
o o
o o
24 o %o
o]
1 6 o] o
4
4 {6 PLACES)
=+ =g Vo P
[ $00060000 3
. b
XTES- e; 9oDoDoco ooooooo( ¢ 5
/ 1 SN ITE 7 BND. THE HOUNTING SURFACES OF: AIR ELOW DIRECTION lpocogocoe {6 PLACES)
101, Q102, Q103, U102, U103, & U104 -
\ \ - $0P Sao#om SURFACES OF ITEM 51. LYo Koo X JeXeRel ] SECT}ON A_A
oo | |
A MENDED ASSEMBLY PROCEDURE: E] C e KeXe X o NeXeXoX::) 9 PIN1 RED (ENLARGED)
TIGHTEN MOUNTING HARDWARE, TORQUE TORQUETO3-5IN-LBS dloooolooog
38 TO 0.5 Ham. (SIN. lhs) {4 PLACES) POOODOOOB PIN2 BLACK
L_J A LUBRICATE HARDWARE BEFORE ASSEMBLY USING ITEM 10 = 4=
A TORQUE HARDWARE TO 1.1N.m (10 in. Ibs) ) o
A ) o] o]
TORQUE HARDWARE TO 0.6N.m (6 in. lbs)}
1 ]
/ o} USE HARDWARE SUPPLIED WITH COMPONENT, TORQUE TO 0.6 N.m (5 in. Ibs) 1 3 o [v]
CARE MUST BE USED IN SOLDERING LEADS OF Q o (o]
Q101, Q102, Q103, R108, R111, & U102 ﬂ o 0
TO BOARD, (A1) TO AVOID SHORTING Q QO
SOLDER TAve TOC TR, 20 USE ITEM 17 ON EACH SIDE 0 o 2ol
A TERMINATE W10 BY SOLDERING TO C1 -1, OF ITEM 18 AND UNDER o [s] o §=
SLEEVE ENTIRE ELECTRICAL CONNECTION WITH 1 7 ITEM 16 o o
SLEEVING, ITEM 16. o o fo) o o
SEE DETAIL "F" 18 6 %0°%0
(SH.2) E 25 G D

AAA ik AAA s AA 26
46 51 MOUNTS A1

11
45
TO MOUNT 46 AA 9 PLACES @ J104

Al
2 PLACES EACH 0101, 0102, 0103, 9P
TO MOUNT U102 R10B & R111 4 PLACES EACH / A ‘A" LOCATIONS

(19B801659, Sh. 2, Rev. 3)

@ "B” LOCATIONS TO MOUNT
U103 & U104

=== PE 1A .
) 46 Q203/U100
B
1631
.‘. 36 Q1, 02 & Q3 AND
- NOT ON U100 CENTER LEAD LONGEST 100 —‘I Q101, Q102 & Q103 MUST BE CLAMPED
& BEND ALL LEADS ON .010 RAD. TO A FLAT PLATE TO THE SPECIFIED
REF. DIMENSION BEFORE SOLDERING.
Q102 38 Al
J1
(PART OF W1)
AB0 2 010 ——ug—
@ 230 G

5 TORQUE TO 1.4 n.m. (12 in. Ibs.) 695 —=| [+— 100 NOTE THINNER
41 ASSEMBLE UNDER TERMINAL LEAD DENOTES

OF Wit COLLECTOR

7 _
= SECTIONC -C DETAIL F VIEW G
wi / /Hﬁl—, J/ \8) (TAKEN FROM SHEET 1) LEAD TRIMMING
i i LEAD FORMING AND HARDWARE FOR 01 THRU 3, G3 USE EGE TOOL #423446-61C
TYPICAL LEAD FORMING
FOR Q101 THRU 0103, G1 USE EGE TOOL #902797.G1A
15 STACKUP FOR 203 & U100 & ASSEMBLY POSITIONING
L wi3p1 FOR 0203, U100 USE FOR 01 THRU @3
/ PLUGS INTO EGE TOOL #423445G14 (TAKEN FROM SHEET 1) FOR Q101 THRU Q103
A1J201
wi3P2 W10 50
29 R 30 !
30 TERMINAL 1 W11
W13 & 46 51 W4 OoNC1 BLACK :glliAJEElIEAS i H
4PLACES |28 SOLDERS (735 L16 21 usemenzz i ]
TO MOUNT W13 - ON EACH SIDE &
A A 22 OFITEM21
= e
V7, ! J 1 A
[*Y] [
= ||
/ T
SOLDERS A1 70 J104 37
AFTER TIGHTENING HARDWARE M"EF'

SECTION D -D

(TAKEN FROM SHEET 1)

POWER AMPLIFIER ASSEMBLY POWER AMPLIFIER ASSEMBLY
19D902797G1 19D902797G1

(19D902797, Sh. 1, Rev. 10) (19D902797, Sh. 2, Rev. 10)




SCHEMATIC DIAGRAM

LBI-38531D

A+ Oy
(8V Regulator)
U100
2 1
! vouT Y C C c1 c147
gL g | mcreTosct sl s .l g =L 2 slz w18 sxE sit 91pF 1000pf (40 W)
By © 2 i) GO g1 T ] ) =TS STGS ETC STGT STS = It . It
22 5 iE : - . =(n AR AP
5TsS H 77 3 2 |1
°l= - L IR 5 RIG 4 =
J5512P1 frr Els s guwaz .
nt o, R100 Ro2  C100 g ET53 Stm 50 (Splitter)
INPUT ¥ CC CT4340P4 R | - 10262-3
(PAINPUT) g 510 7 = Ts] 6 Fm a0 = s .
101 GND GMND 4 3 -
{10 mw) GND GHND R105 BomW) | msrms |, (10W)  680F  1qp3 L104 =1E E[2 0W) T 1o 20w)
oD 5 A INFUT It P A B C 1 | =
auTRUT v QUTPUT It - 3 1 §~-o'“’ E‘h-' &
10 " U102 L L - L £L EE oL L. E>== o3 c1s S 2
UPCA6TIC 2 248 WO ¥ECZ w ] w 8 wTe %[l =98 E3T T 3238 ] It It S
= LR 4 2 3 Sl = al e iy | 2l= =| = - = 20 25 L] L4
= " |G I glc =|T «nu " - 24pF 24pF
wow B = w
SuvE S8 = :%
ETo&ET=| & Ee 77 =l c125 c128 Soll
h Ol S¢MsEe It It
(FROM POWER SUPPLY) WD we  MO03 . 8I2‘|:|F
HOMINAL 13.4v —F—=—t T 3 = O A+ = @
= T
EJ_ -0 A+ L126 rR11z "~ T ter SMpy L125
-] c1 A, R F AP,
< e 8.2 - - 8.2 ]
(=)
c124 It 12
51pF
CGROUND v 51pF
c160 L
CONTROL VOLTAGE ¢ It
51pF 51pF
U214 T 1 6ls5la 11 HEB T
3 o 102 103 "8
loow [ TT10%]0 0. |
R209
2 21 {Thermistor} hod 1]z 1]z %
. 9.09K 1:nnxt 37 v o 7 77
o
S
&
21 s iy <136 It I C131 phy
Q203 = ] | " u201C 130pf 130pf
2 3 ,J; g gz T & e L204 D20
522 sl g 1110 R 120 = c13 |, ¢ €132 -
=N = T = = - Ly 11y B
. 8 oo Elesy £l2 toout 5 | e Ltz <l 130pf 130pf by |
1508 cz25 M E] 8T38T 8T60O STS 80 : 3
< 068UF ) - - = C166 c167 =
I DL . & J——k
. :,?_E =$x X zapF 39pF
< 2 B8 4 - ; o
= o o
3 z R224 R212 :%l |
2 R226 |44 A A {Forward Coupler) G2 [ MRS
002 - Ny LN P 10K I 1 82pF 82pF
& =15 10K ST &2 L3 1 I - -
R223 7 TS 2k = €] 9 ¥5° Sim §.N
4z T c133 s
—A A o 2 3 ?.E "'=5, 201D 7 ¥ ] T = C1?4 b
K B 3 I . It It
% g 1 I g‘jg.l. 1000pf 1o00pf L 512
= - 3
) 28% dwy Reverse Coupler o ~e
S g
| ] H 10
‘L— 1 d- R202 R204 (Tow 0wy -
) = ~A—] 2 |3
E] 3 2¢g 3 100 18K 8 = =
= S¢d : D202 ¥ i
N g 2 | z s ; R201 U104 (Combiner)
3 = H 3 L 10w ] 10262-3
R .3 z 8 = £ uf. e T 100 c140 z_ 8
28 g8 2 £(8 |8 E|2 W Sk I [ 1
5 ) glY =10 5T = a3 1t
ER L] 2 | o 1000pf 50
- 0201 farl
J201 g -
@ 1 Y
£ 25 — (PA QUTPUT)
{25 to 4.0V for minimax power) Power sense | 1 NOTE: 1. All resistor values are in Ohms unless ~ (135 W)
w4 i i GROUHD
(Key=5¥, Unkey=ov) PA Key | 2 §$ g otherwise specified.
4 2.) All power readings are listed as minimum values
(410 8¥ for minimax power) Power Set | 3 g8 at 50 Ohm, 136-174 MHz.
NC. | 4 T2 3.) Each amplifier stage designed as 30 Ohm block.
s If one of the two final stages fail, the other
Ground | & would operate conti and the output of
PA will be about 6dB below rated power.
138VF | 6

{13.8¥ Hominal}

4)

Represents RF path.

5.) : Represents transmission line.
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