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Power Amplifier

1. Theory Of Operation
1.1 60 WATT LOW BAND POWER AMPLIFIER

The power amplifier consists of 4 stages. The first stage,
Q2110, is a Class A amplifier. Base bias is set by the 9.6T
voltage being divided by R2110 and R2111.

The second stage, Q2120, power output is regulated by
the power control circuitry located on the logic board.

Third and Fourth stages of amplification, Q2130 and
Q2140respectively, are powered by UNSW B+ and the output
power is amplified to the 60 watt level.

The antenna switch uses pin diodes, CR2150 and
CR2151, along with a current limiting resistor R2150 and
components C2153, C2151, 1.2150, and L2151 to switch the
transmitted signal to the antenna port.

The harmonic filter is a seven pole chebyshey filter. The
insertion loss of the filter is designed to be less than 1 dB in the
passband.

1.2 25 WATT VHF POWER AMPLIFIER

The 25 watt VHF amplifier consists of three basic
circuits:

* Power amplifier
e Antenna switch
¢ Harmonic filter

The power amplifier consists of three stages. The first
stage, Q2310, has it’s base biased up to 1.2 volts via 9.6T and
limits the collector current to the device. The collector is
driven by the controlied B+ voltage. This voltage determines
the gain of the first stage.

The second stage, Q2320, is operated in Class C mode
with UNSW B+ supplied to the collector. The first two stages
amplify the signal supplied by the VCO to approximately 3
watts.
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The third stage, Q2330, is a Class C amplifier and
amplifies the 3 watts from the second stage to 30 watts.

The antenna switch consists of two pin diodes, CR2350
and CR2351, a pi network, C2335, C2336, L2334, C2337,
(2338, and current limiting resistors. 9.6 volts is supplied to
the antenna switch circuit to turn on the pin diodes in transmit.
L2351 and C2351 form a 1/4 wave matching circuit at VHF.

When 9.6 volts is applied to pin diodes CR2350 and
CR2351, a low impedance path is provided to the antenna
through J1. A high impedance path is presented to the
transmitted signal to prevent RF from reaching the receiver
front end via P4.

The harmonic filter is a seven pole chebyshev lowpass
filler. The 3 dB knee of the filter is designed to be
approximately 205 MHz and the insertion loss of the filter is
designed to be less than 1 dB in the passband.

1.3 45 WATT VHF POWER AMPLIFIER

The power amplifier consists of four stages. The first
stage, Q2410, has aforward bias of 1.2 volts from the 9.6T line
and is designed to run Class AB under a constant load to avoid
load pulling of the VCO. Good return loss is also assured with
the first stage acting as a buffer.

The additional stages, Q2420, Q2430, and Q2440, are
operated as Class C RF amplifiers. RF input drive to the PA
from the VCO is at +13.0 dBm minimum. The first two stages
amplify this signal to 36.5 dBm or 4.5 watts.

The third stage, Q2430, amplifies the power to 11 watts,
and the fourth stage amplifier, Q2440, supplies 65 watts to the
antenna port J 1.

Antenna switch and harmonic filter are the same as the 25
watt VHF PA.

1.4 25 WATT UHF POWER AMPLIFIER

The amplifier has 4 stages. The first stage, Q2610, is
operated Class A and biased via R2610, R2611, and R2612.
9.6T voltage is applied to the collector and the biasing
resistors. Nominal gain of the stage is 11.8 dB or 300
milliwatts.
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The second stage, 02620, has a nominal gain of 8.2 dB
and power output of 2 watts. Output of this stage is regulated
by the power control circuit located on the logic board.

The third stage, Q2630, has its collector tied directly to
UNSW B+. This stage is operated Class C and has a nominal
gain of 8.1 dB or power output of 13 watts.

The fourth stage, Q2640, is the final stage of amplifica-
tion and has a power output of 25 watts. The stage is operated
Class C and the collector is tied to UNSW B+.

The antenna switch consists of pin diodes CR2650 and
CR2651, current limiting resistors, and C2652, C2650,
L2651, 1.2652, and C2651. 9.6T voltage is applied to the
antenna switch to provide the path for transmitted signal to the
antenna port.

The harmonic filter is a 7 pole chebyshev lowpass filter.
Insertion loss through the filter will be less than 1 dB.

1.5 UHF 40 WATT POWER AMPLIFIER

The amplifier is identical to the 25 watt UHF amplifier
except for the third and fourth stages of amplification.

The first stage, Q2710, is operated Class A and the bias
voltage is established by R2710, R2711, and R2712. Gain of
the stage is 11.8 dB and power output is 300 milliwatts.

The second stage, Q2720, has its collector voltage
regulated by the power control circuit on the logic board.
Power output is 2 watts.

The lasttwo stages, Q2730 and Q2740, are operated Class
C and have nominal gains of 8.1 dB and 5.9 dB respectively.
Power output of the final stage is 40 watts.

The antenna switch consists of pin diodes CR2750 and
CR2751, current limiting resistors, and C2750, C2751,
C2752, L2750, L2751 and L2752. The pin diodes, CR2750
and CR2751, have each been fitted into a small metal spring
clip. The purpose of this is to prevent the diodes from
exceeding their maximum temperature ratings under extreme
conditions of heat and high VSWR.

The harmonic filter is the same as the 25 watt UHF power
amplifier. Capacitors C2760, C2761, C2762, C2763, and
C2764, have been changed from chip capacitors to clamped
mica to handle the 40 watt power level.

1.6 800 MHZ 15 WATT AND 35 WATT POWER
AMPLIFIERS

The 800 MHz power amplifier has four stages of
amplification. The first stage of amplification, Q3110 (15 watt
amplifier) or Q3210 (35 watt amplifier), is controlled by the
9.6T voltage supplied to the collector of each device.

The second, third, and fourth stages of RF amplification
are done by using an RF module, U3120 (15 watt) or U3220
(35 watts), to boost the RF level to the necessary output power.

Controlled B+, from the power control circuit located on
the logic board, is used to control the second stage of
amplification located within the module.

Unswitched B+ is supplied to the third and fourth stages
of amplification within the module.

The antenna switch theory of operation is the same as
VHF and UHE.

The harmonic filter uses strip line inductors instead of
airwound coils, but is the same type of filter arrangement as
the VHF or UHF models.

1.7 POWER CONTROL CIRCUITRY

The transmit power control circuitry is common to all
MaxTrac models currently being produced. The following is
an explanation of the different sections of power control.

1.7.1 Control Lines

(1) Unswitched B+. This line is connected directly to the car
battery. The line has a reverse polarity protection by the
diode. Some line filtering is provided by the
accompanying capacitors. The voltage is supplied to the
third and fourth stages of RF amplification.

(2) 9.6T. This line goes to 9.6V when in the transmit mode.
During transmit, 9.6T line will provide the base bias for
the first stage amplifier and will supply 9.6V to the
antenna switch. During the Receive mode, this line is OV
and the first stage amplifier and the antenna switch are
turned off.

(3) Controlled B+. This line controls the power out of the PA
by regulating the collector voltage to the second stage
amplifier.

(4) Current Sense HI/LO. Uses current sensing as an
indication of the RF power output. These two lines
provide negative feedback to the transmitter power
control, located on the logic board, so that power
regulation is achieved.

1.7.2 Over—Current Protection

When the radio is keyed up and the RF signal is sent
through the PA Deck, the Final PA will start drawing current.
A small metering resistor is used to measure the Final’s
collector current. CURRENT SENSE HI (P7-3) is tied
directly to the top of the metering resistor, which is tied to the +
battery lead. CURRENT SENSE LO (P7-4) is tied to the
bottom of the metering resistor, and under normal conditions
should be no more than a few hundred millivolts below B-+.
These lines are tied to the +/— inputs of the op Amp U451B,
which is located on the logic board. The output of U451B will
be a positive voltage (6-8V DC) directly proportional to the
amount of current drawn by the Final PA stage.

The current detect voltage is then sent to the emitter
follower Q454, whose output will be summed with samples of
the +9.6v and SWB+ lines. This summed voltage is applied to
the inverting input of the comparator U451A. If there is an




increase in +9.6v, SWB+, or PA Current, the voltage at
U451A-2 will increase causing a decrease in voltage at
U451A’s output (pin 1).

The decreased voltage outof U451 A is seen on the base of
Q453 and will cause it to decrease conduction. Q453 is
supplying a base current path for the Control Voltage Amps,
Q451 and Q452. When Q451 and Q452 conduct less they will
pass less of the battery voltage from their emitters to their
collectors. This will decrease the voltage on the CON-
TROLLED B+ line.

1.7.3 DAC Reference Voltage

The non-inverting input to the Comparator U451 A, isthe
sum of areference voltage coming from the DACIC U801 and
asample of the +9.6V DC supply. This input voltage to U451 A
will typically be 4-6V DC. When the radio is keyed, the
microprocessor loads data into U801 using the SR DATA, SR
CLK, and DAC LE lines. U801 converts this digital informa-
tion into analog voltages at it’s outputs Q1-Q6. By summing
two or more of these outputs, a more precise output voltage
can be obtained. Q1 and Q2 are summed together using the
resistive network of R808~11. +9.6V DC is divided by R462
and R463. All of these inputs sum together to charge the
capacitor C461. The charged voltage of C461 is then applied
to the positive input of the comparator, U451A.

1.7.4 Over-Temperature Protection

In order to protect against an over—temperature condi-
tton, the radio’s microprocessor calculates the temperature of
it’s PA Deck. Itkeeps track of Temp Sense from the RF Board,
the amount of time the transmitter is keyed, and the amount of
time the transmitter is unkeyed. If the calculated temperature
should increase past a safe value stored in the memory of the
radio, the microprocessor will cut back on the reference
voltage via USO1.

1.7.5 Control Voltage Shutback

The CONTROLLED B+ is fed into an Analog to Digital
Converter (ADC) port on the microprocessor on U802 pin 45.
The ADC’s output is written into RAM approximately every
17 ms. This value is then compared against the maximum
control voltage variable in the code plug. If the radio’s control
voltage exceeds the maximum control voltage variable, the
the power out DAC voltage is decremented by one. Since the
DAC isdecremented by one, it will take amaximum of 270 ms
to shut back the Control Voltage from maximum to minimum.

2. Troubleshooting
Transmit problems can be found in one of three areas:
e Modulation path
e RF path
¢ Power Control circuitry.

The J7-P7 connection between the logic board and PA
deck can be helpful in determining where to start the

troubleshooting. The “LOW TRANSMITTER POWER”
chart will also help to isolate the problem to a certain area.

Take voltage readings on the J7 pins and compare your
readings with those shown in Table 1. Power control loops
that exist between the PA deck and the logic board will have to
be “broken” before you can isolate to the problem.

Table 1

RECEIVE TRANSMIT

J7-1 [ 9.6T ov DC +9.6vV DC

J7-2 | CTL B+ 2v DC 3-12.5VDC

J7-3 | CURRENT SENSE + | BATTERY | BATTERY

J7—4 [ CURRENT SENSE — | BATTERY | (J7-3)-X00 MV DC
J7-5 [ UNSW B+ BATTERY | BATTERY

On the logic board, begin to isolate transmit problems at
P7-2. The controlled B+ voltage to the PA can be substituted
here by carefully prying up on the plastic finger holding the
P7-2 pin. After removing this wire and pin from P7-2, supply
a good DC voltage from either an external power supply or by
using a jumper wire from P7-2 to J6—1. This will supply 9.6V
DC to the PA Deck. If the radio keys up with good power
output, then the PA deck is good and the problem is in the
power control circuitry located on the logic board.

Refer to the troubleshooting chart “LOW TRANSMIT-
TER POWER OUT” for power control circuit problems. This
chart will guide you through the logic board power control
circuitry.

No or low power out of the radio with a good external DC
voltage indicates a problem either in the PA deck or VCO.
Check the power level out of the RF board. This level should
be aminimum of +13 dBm or 20 milliwatts. If a properreading
is not obtained, refer to the RF board section and the
troubleshooting chart on Synthesizer/VCO.

A good RF level at J5 verifies a PA deck problem.
Visually observe the power amplifier for signs of component
failure such as burned resistors or inductors.

Check the 9.6T voltage when the transmitter is keyed. If
9.6 volts is not measured, troubleshoot the PA deck first stage
amplifier and the antenna switch for component failure. Also
verify that the problem does not exist on the logic board.

Verify that UNSW B+ is measured on the collectors of the
PA finals.

With a RF Detector Probe, such as the RTL4075A,
measure the output of each stage. Check for a DC voltage that
1s equal to the RMS value of the signal under test. Refer to the
schematic for parts location.

The PA’s final amplifiers operate in Class C—the
amplifiers draw no current when no input signal is present.
Observe the current drain of the PA deck while in transmit to
determine if the driver transistors or PA finals are drawing
current. Also verify that the current sense resistors are the




correctresistance. Refer to the “LOW TRANSMIT POWER”
chart for correct resistance readings.

IMPORTANT
For the PA to operate as designed, proper
soldering of the power module leads is critical
in all bands, but even more so in the 800 MHz
models.

In the VHF PA, the amplifier’s (Q2320) body must be
soldered to the mounting plate. A defective solder joint will
cause symptoms of no power, or low power out.

Verify that the pin diode circuitry is working properly.
Check the pin diodes with an ohmmeter if you suspect a bad
diode. An ohm—check through the harmonic filter may also
help locate a bad component.
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HLB4105A 60 Watt Low Band PA Board MXW-7469-O
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated)

C2110 21-13740B78 1800

c2112 21-13740B73 1000

c2113 21-13741B69 0.1 uF

c2114 08-11051A17 .47 uF, 63V
C2115 21-13741B69 0.1 uF

Cc2120 21-13740B78 1800

C2121 21-13740B30 16

c2122 21-13740B78 1800

c2123 08-11051A17 .47 uF, 63V
C2130 21-13740B78 1800

C2131 21-13740B73 1000

C2132 08-11051A17 .47 uF, 63V

C2133 21-13741B69 0.1 uF

C2134 21-13740B78 1800

C2135 21-11078B59 470, 100V
C2136-2138 21-13740B70 750

C2139 08-11051A17 .47 uF, 63V
C2140 21-84395B15 500, 250V

C2141 08-84637L42 .47 uF, +10%, 100V
C2142 21-80240G59 .001 uF, +2%, 350V
C2144 21-80240G48 100, 250V

C2146 21-13741B69 0.1 uF

C2148 21-11078B40 82, 100V

C2150 21-11078B44 120, 100V

C2151 21-11078B42 100, 100V
C2152,2153 21-13740B78 1800

C2160 21-13740B78 1800

C2161 21-80240G57 220, 250V
C2162,2163 21-80240G89 360, 350V

C2165 21-80240G51 130, 250V

C2170 23-11019A46 100 uF, +20%, 25V
C2171,2172 21-13740B78 1800

C2173 08-11051A17 .47 uF, 63V

Cc2180 21-13740B78 1800

C2181 21-13741B69 0.1 uF

C2182 21-13740B78 1800

C2183 21-13741B69 0.1 uF

C2184 21-13740B78 1800

C2185 21-13741B69 0.1 uF

C2186 21-13740B78 1800

C2187 21-137418B69 0.1 uF

C2188 21-13740B78 1800

C2189 21-13741B69 0.1 uF

diode (see note)

CR2150,2151 48-80236E11 silicon PIN
CR2170 48-80236E07 transient suppressor, MR2525L

connector receptacle

J2101 09-83228R01 mini UHF coax
coil, RF

L2110 24-80931W29 15.5 turns, 33 UH
L2111 24-80063M24 8.2 uH, .300MA
L2112 24-80036A01 5 turn

L2121 24-80931W29 15.5 turns, 33 UH
L2122 24-80036A01 .5 turn

L2124 24-11030B13 8.5 turn

L2125 24-80036A01 5 turn

L2131 24-11030E01 5 turn

L2133 24-11030B08 4.5 turns

L2134 24-11030B15 10.5 turns
L2135 24-80931W23 12.5 turns, 267 uH
L2136 24-11030B08 4.5 turns

12138 24-11030E01 .5 turn

L2141 24-80908T26 4.5 turns

L2142 24-80908T42 10.5 turns
12143 24-80949X06 5 turn

L2144 24-80913W24 3.5 turns

L2150 24-82549D41 100 uH

L2151 24-80908T37 7.5 turns

L2160 24-80908T35 6.5 turns

L2161 24-80908T30 5.5 turns

L2162 24-80908T35 6.5 turns

plug

P2180 28-80128M01 5—pin
transistor (see note)

Q2110 48-11043C19 NPN

Q2120 48-00869859 NPN

resistor, fixed, chm, +5%, 1/8 watt (unless otherwise stated)
R2110 06-11077A64 390

R2111 06-11077A58 220
R2112,2113 06-11077A54 150

R2120 06-11077A26 10

R2130 06-11077A26 10

R2131 06-80279M11 56, 3 watt
R2132 06—11077A26 10

R2133 06-80279M08 33, 3 watt
R2135 06-11086A03 1, 1 watt

R2136 06-80279M08 33, 3 watt
R2140,2141 06-11086C07 3.9, 2 watt
R2142,2143 06-80279MOt 82, 3 watt
R2150 06-11086C33 82, 2 watt
R2160 06-11077A98 10k

R2170 06-80147M02 .01, +10%, 2 watt
R2171 06—11077A28 12

non-referenced parts

02-80905X01

29-80014A03
54-80072G01
84-80941W01
84-80918W01
26-80158L.01

30-80138M12
30-80138M13

nut (2 used)

coax clip, 2 used
label, circuit board
circuit board

circuit board, feedthru
heatsink

coax cable

coax cable
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note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.

HLN9302A 60 Watt PA Hardware Kit MXW=7470-0
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
connector, receptacle

J2 09-80255E02 power (includes feedthru)
plug

P7 15-80075M01 housing connector
P2180 15-80075M01 housing connector
transistor (see note)

Q2130 48-80225C28 NPN

Q2140 48-80929U01 NPN

non-referenced parts

09-80133M01
37-00132026
03-10908A21
03-10943M10
03-10943M11
04-00131974
04-80943V01
07-80078A01
26-80901V02
26-80960X01

receptacle connector (10 used)
tubing, heat sink

machine screw M3X0.5X13 (2 used)
tapping screw TT3X0.5X8 (8 used)
tapping screw TT3X0.5X10 (7 used)
flat washer (2 used}

lock washer

bracket, mounting (2 used)

heat sink, lowband & 800

shield

4/28/90

note: For best performance, order dicdes, transistors, and integrated circuit devices by

Motorola part number.

HLN9411A Low Band PA Hardware MXW-=7471-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
03-10908B01 machine screw M4X0.7X13
03-10943M57 tapping screw M3x.5x10 (7used)
15-80902V01 cover, low band heat sink

4/28/90

Schematic, Circuit Board Diagrams, and
Parts Lists for HLB4105A 60 Watt Low Band

Range 1 Power Amplifier
PW-7468-0

(Sheet 2 of 2)

4/28/90



(MATES WITH

c2ii3
0.1UF

R2{10
1.5K

Q2110
RF INPUT _ C2ti0  L2#o M9658

PS5
= .57 _g
O1UF
caiii c2i6  $R21M4
I N.U. I 12

390

R2112
39

Schematic, Circuit Board Diagrams, and
Parts Lists for HLB4106A 60 Watt Low Band
Range 2 Power Amplifier

PW-7640-0

(Sheet 1 of 2)

4/28/90

LOGIC BOARD)
J2180fP2180 P7
veL ) veo
. - i < ‘REX
I J—czwo —l-cziec
I :I:'IBOOPF :]:o‘wp
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FEEDTHRU

SOLDER SIDE RED GAW-7769-O0
COMPONENT SIDE GRAY GAW-7768-O
OVERLAY BLACK GCW-7770-0

SOLDER SIDE VIEW



SOLDER SIDE VIEW

COM

SOLDER SIDE
PONENT SIDE
OVERLAY

RED
GRAY
BLACK

GAW-7773-0
GAW-7772-0
GCW-7775-0

parts list

HLB4106A 60 Watt Low Band PA Board

MXW-7637-O0

MXW-7637-0 (2)

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

N

SOLDER SIDE

COMPONENT SIDE

OVERLAY

COMPONENT SIDE VIEW

RED
GRAY
BLACK

GAW-7773-0
GAW-7772-0
GCW-7774-0

P210@

FEEDTHRU
CAPACITOR
BOARD

54 3 21

P4
CMATES WITH J4

ON RF BRD]

MATES WITH J7
ON LOGIC BRD]

2
3
4
S

capacitor, fixed, pF, +5%, 50V (unless otherwise stated)

C2110
C2112,2113
C2114
C2116
C2120
C2121
C2122
c2123
C2126
c2128
Cc2129
C2130
C2131
C2132
C2133
C2134
C2135
C2136
C2138
C2139
C2140
C2141
C2142
C2144
C2145
C2146
C2147
C2150
C2151
C2152,2153
C2160
C2161
C2162
C2163
C2165
C2170
C2171,2172
C2173
C2180
C2181
C2182
C2183
C2184
C2185
C2186
Cc2187
Cc2188
C2189

diode (see note)
CR2150,2151
CR2170

connector receptacle
J2101
coil, RF
L2110
L2111
L2112
L2121
L2122
L2124
L2125
L2131
12133,2134
L2135
L2136
L2138
L2140
L2141
L2142
L2143
L2144
L2150
L2151
L2160
L2161
L2162

connector, plug
P2180
transistor (see note)

Q2110
Q2120

21-13741B45
21-13741B45
08-11051A17
21-13740827
21-13740B55
21-13740B57
21-13741B45
08-11051A17
21-13740B39
21-13740B61

21-13740B57
21-13741B45
21-13740B57
08-11051A17
21-13741B45
21-13740B78
21-13741B45
21-13740B71

21-13740B61

08-11051A17
21-84395B13
08-84637L42

21-80240G99
21-80240G53
21-13740B76
21-11032B15
21-13740B61

21-13740B78
21-13740B46
21-13741B45
21-13740B78
21-80964X01

21-84395B25
21-84395B25
21-80240G51
23-11019A46

21-13741B45
08-11051A17

21-13740B78
21-13741B69
21-13740B78
21-13741B69
21-13740B78
21-13741B69
21-13740B78
21-13741B69
21-13740B78
21-13741B69

48-80236E11
48-80236E07

09-83228R01

24-80931W21
24-82723H40
24-11030B15
24-11030B08
24-80036A01
24-83884G05
24-80036A01
24-11030B09
24-11030B15
24-80931W23
24-11030E01
24-11030E01
2483977801
24-80908T31
24-80908T37
24-80949X04
24-80913W22
24-82549D41
24-80908T34
24-80908T31
24-80908T726
24-80908T30

28-80128M01

48-11043C19
48-00869859

.01 uF

.01 uF

.47 uF, 83V

12

180

220

01 uF

.47 uF, 63V

39

330

220

.01 uF

220

47 uF, 63V

.01 uF

1800

.01 uF

820

330

.47 uF, 63V

300, 250V

A7 uF, +10%, 100V
910, +.5 pf, 350V
150, 250V

1500, +.5 pF

.22 uF, +80, —20%
330

1800

75

.01 uF

1800

210, 250V

350, 250V

350, 250V

130, 250V

100 uF, +20%, 25V
.01 uF

47 uF, 63V

.001 uF

pin
transient suppressor

mini UHF coax

11.5 turns
.29 uH
10.5 turns
4.5 turns
.5 turn
9.5 turns
5turn
4.5 turns
10.5 turns
12.5 turns, 267 uH
5 turn

.5 turn

1.5 turns
5.5 turns
7.5 turns
.5 turn
3.5 turns
100 uH
6.5 turns
5.5 turns
4.5 turns
5.5 turns

5-pin

NPN
NPN

resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)

R2110
R2111
R2112
R2120
R2131
R2133
R2135
R2136
R2140,2141
R2142
R2143
R2150
R2160
R2170
R2171

06-11077A78
06-11077A64
06-11077A40
06-11077A26
06-80279M08
06-80279M08
06-11086A03
06-80279M08
06-11086C07
06-80279M13
06-80279M13
06-11086C33
06-11077A98
06-80147M02
06-11077A32

1.5k

390

39

10

33

33

1, 1 watt
33

3.9, 2 watt
100

100

82, 2 watt
10k

.01, £10%, 2 watt
18

non-referenced parts

02-80905X01
26-80158L01
29-80014A03
84-80951X01
84-80918W01
30-80138M13
30-80138M12
54-80072G01

nut (2 used)

heatsink

clip, coax (2 used)
circuit board

circuit board, feedthru
coax cable

coax cable

label

4/28/90

note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.

HLN9302A 60 Watt PA Hardware Kit

MXW-7470-0

DESCRIPTION

power (includes feedthru)

housing connector
housing connector

NPN
NPN

non-referenced parts

REFERENCE MOTOROLA

SYMBOL PART NO.

connector, receptacle

J2 09-80255E02

plug

P7 15-80075M01

P2180 15-80075M01

transistor (see note)

Q2130 48-80225C28

Q2140 48-80929U01
09-80133M01
37-00132026
03-10908A21
03-10943M10
03-10943M11
04-00131974
04-80943V01
07-80078A01
26-80901V02
26-80960X01

receptacle connector (10 used)
tubing, heat sink

machine screw M3X0.5X13 (2 used)
tapping screw TT3X0.5X8 (8 used)
tapping screw TT3X0.5X10 (7 used)
flat washer (2 used)

lock washer

bracket, mounting (2 used)

heat sink, lowband & 800

shield

4/28/90

note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.

HLN9411A Low Band PA Hardware MXW-7471-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
03-10908B01 machine screw M4X0.7X13
03-10943M57 tapping screw M3x.5x10 (7used)
15-80902V01 cover, low band heat sink

4/28/90

Schematic, Circuit Board Diagrams, and
Parts Lists for HLB4106A 60 Watt Low Band

Range 2 Power Amplifier
PW-7640-0O

(Sheet 2 of 2)

4/28/90



(MATES WITH

— - J7 ON
| LOGIC BOARD)
1 42180]P2180
YEL ) YEL
J_ 1] < 1| osT
C2180  —C2181
| :[1300PF T o.uF
ORG - - ORG
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Schematic, Circuit Board Diagrams, and
Parts Lists for HLB4107A 60 Watt Low Band
Range 3 Power Amplifier

PW-7641-0

(Sheet 1 of 2)

4/28/90

FEEDTHRU

SOLDER SIDE RED GAW-7769-0
COMPONENT SIDE GRAY GAW-7768-0
OVERLAY BLACK GCW-7770-0

SOLDER SIDE VIEW



SOLDER SIDE RED
COMPONENT SIDE GRAY
OVERLAY  BLACK

GAW-7797-0
GAW-7796-0
GCW-7799-0

parts list

HLB4107A 60 Watt Low Band PA Board

MXW-7638-O

MXW-7638-0 (2)

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

[MATES WITH JS
(RF BRD]

SOLDER SIDE
COMPONENT SIDE
OVERLAY

COMPONENT SIDE VIEW

RED
GRAY
BLACK

GAW-7797-0
GAW-7796-0
GCW-7798-0

P2188

3% g g
mi O O| >
FEEDTHRU
CAPACITOR
BOARD
S 4.3 2 1
YEL
O0RG
GRN
BLU
RED

P?

u s w N

D

Pa

CMATES WITH J4
ON RF BRDI

[MATES WITH J? ON
LOGIC BRD1

capacitor, fixed, pF, +5%, 50V (unless otherwise stated)

Cc2110
c2111
c2112
C2113
C2114
C2115
C2120
Cc2121
c2122
Cc2123
C2124
C2125
C2130
C2131
C2134
C2135,2136
C2137,2138
C2140
C2141
C2142
C2143
C2146
C2150
C2151
C2152
C2153
C2160
C2161
C2162
C2163
C2164
C2165
C2170
C2171
C2172
C2173
C2180
C2181
C2182
C2183
C2184
C2185
C2186
Cc2187
Cc2188
C2189

diode (see note)
CR2170
CR2150,2151

connector receptacle
J2101

coil, RF
L2110
L2111
L2112
L2121
L2122
L2124
L2125
L2131
L2133
L2134
L2135
L2136
L2138
L2140
L2141
L2142
L2143
L2144
L2150
L2151
L2160
L2161-2163

plug
P2180

transistor (see note)
Q2120

21-13740B73
21-13740B42
21-13740B51

21-13741B69
08-11051A17
21-13740B73
21-13740B73
21-13740B38
21-13741B69
08-11051A17
21-13740B73
21-11032B15

21-13740B65
21-13740B67
21-13740B78
21-11078B59
21-110788B57
21-80240G51
08-84637L22

21-80240G94
21-83366K16
21-13740B78
21-13740B78
21-11078B35
21-13740B73
21-13740B78
21-13740B78
21-80240G50
21-80240G53
21-80240G54
21-80240G85
21-80240G45
21-13741B69
21-11019A46
21-13741B69
08-11051A17
21-13740B78
21-13741B69
21-13740B78
21-13741B69
21-13740B78
21-13741B69
21-13740B78
21-13741B69
21-13740B78
21-13741B69

48-80236E07
48-80236E11

08-83228R01

24-80931W17
24-80044F05
24-80036A01
24-80931W23
24-80036A01
24-11030B15
24-80036A01
24-11030E03
24-82835G22
24-11030B15
24-80931W11
24-11030B15
24-11030E01
24-82835G22
24-80913W21
24-80913W32
24-80949X06
24-80913W25
24-82549D41
24-80908T35
24-80908T35
24-80908T34

28-80128M01

01-80747T08

1000

51

120

0.1 uF

47 uF, 63V
1000

1000

36

0.1 uF

.47 uF, 63V
1000

.22 uF, +80 -20
470

560

1800

470 pF, 100V
390, 100V

130 pF, 250V
.22 uF, +10%, 100V
560, +.5 pF, 350V
150, 250V

1800

1800

51, 100V

1000

1800

1800

120, 250V

150, 250V

160, 250V

170, +.5 pF, 250V
75, 250V

0.1 uF

100, +20%, 25V
0.1 uF

.47 uF, +5%, 63V
1800

0.1 uF

1800

0.1 uF

1800

0.1 uF

1800

0.1 uF

1800

0.1 uF

transient suppressor
pin

mini UHF coax

9.5 turns, 195 uH
1.5 uH

.5 turns

12.5 turns, 267 uH
.5 turns

10.5 turns

.5 turns

RF

5.6 uH

10.5 turns

6.5 turns, 124 uH
10.5 turns

RF

5.6 uH

airwound
airwound
airwound
airwound

100 uH

airwound
airwound
airwound

5-pin

transistor & heat sink assembly

Q2110 48-00869658 NPN

resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R2110 06-11077A64 390

R2111 06-11077A58 220
R2112,2113 06-11077A52 120

R2120 06-11077A26 10

R2130 06-11077A26 10

R2131 06-80279M11 56

R2132 06—11077A26 10

R2133 06—11086A03 1, 1 watt
R2140,2141 06-11086C07 3.9, 2 watt
R2142,2143 06-80279M13 100

R2150 06-11086C33 82, 2 watt
R2160 06-11077A98 10k

R2170 06-80147M02 .01, +10%, 2 watt
R2171 06-11077A28 12

non-referenced parts

02-80905X01
29-80014A01
30-80138M12
30-80138M13
84-80904V02
84-80918W01

nut, 2 used

coax clip, 2 used
cable, coax assembly
cable, coax assembly
circuit board

circuit board, feedthru

4/28/90

note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.

HLN9304A 60 Watt PA Hardware Kit MXW-7639-0O
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

transistor (see note)

Q2130 48-80225C22 NPN

Q2140 48-80929U01 NPN

non-referenced parts

01-80754T01
09-80133M01
15-80075M01
03-10908A21
03-10943M10
03-10943M11
04-00131974
04-80943V01
07-80078A01
09-80255E02
26-80901V02

5-wire harness assembly consists of:
connector, 10 used
connector housing, 2 used
machine screw M3x0.5x13, 2 used
tapping screw TT3x0.5x8, 8 used
tapping screw, TT3x0.5x10, 7 used
flat washer, 2 used
lock washer
mounting bracket, 2 used
heatsink connector
heatsink

4/24/90

note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.

HLN9411A Low Band PA Hardware MXW-7471-O
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
03-10908B01 machine screw M4X0.7X13
03-10943M57 tapping screw M3x.5x10 (7used)
15-80902V01 cover, low band heat sink

4/28/90

Schematic, Circuit Board Diagrams, and
Parts Lists for HLB4107A 60 Watt Low Band

Range 3 Power Amplifier
PW-7641-0

(Sheet 2 of 2)

4/28/90



2-WATT VHF POWER AMPLIFIER SCHEMATIC

|—_____—__—'______——'—_________—_______—__—_________—_______________ ____________________ 1
TO LOGIC BOARD | |
P7 |
€2302
4| CURRENT-SENSE-LO  BLU 470 GED + — |
€2301 BATTERY I
5| UNSWB+ RED 470 : : : : : J2 |
_|_c23?| _I_c2372 102373 CR2370 _l_c2374 |
| %52370 IO.IuF IIZO 1470 1470 1
| BEAD 1 1 1 1 1 |
| §L237O |
€2303 R2370 230nH
3| CURRENT-SENSE-HI __ GRN 470 _ 237 |
J_c237o 33 |
470 R237I |
€2304 0.2
2| CONTROLLED-B+ ORG 470 .  Lesea = c2375 |
J_ _I_ 200nH _I_ J_ 4’7'0 1
9.6T (SOURCE) H L2323 €2327 | c2376 c2322 | c2323 1 co37s = |
2305 . BEAD 1470 IO.IUF :]:O.IuF 1470 0.47uF |
19.6T YEL 470 ) , . o324 L L L L 4 |
lC23|4 lCZ?ﬂG lC23I5 %RZ?)IZ 102320 10232| 470 |
| Io.mF :[470 Ilzo 270 470 0.220F 3 0313 R232| =S R2352
1 1 1 0.5T 100 L2322 150 9.6T |
| = = = = = 7.5T |
R231I TEV L2325 c2338 ——  R2353 R235I R2350
l 556 /3.0v/ e Ot I or-LiNe 1 B A AN AN |
' e 3.5T 470 L2350 3 130 100
. ‘m l.2uH
I . L2311 . L2312 CZ\Z:IS . V Q2320 Iso :[;2 l
2.5T 1727 IE;IO l M9859 ANTENNA |
o5 | . c2310 L2310 Q2310 c2317 | co3ie ” L232] <R2320 | C2333 = = CR2350 L2360 L236l L2362 c2368 ol
i ? M [Nl ° o— Y Y\ o il Y Y g oYY Y\ . .
RF IN | l PRI J_ 5.0T M33P39 147 Iss BEAD <22 Iso — =7 bt J_ J_ oo J_ J_ ~rex J_ l oer J' l o
L cz3l R2310 - = =S = =S c2360| c2361 | c2362 | c2363 | c2364 | C2365 | C2366 | C2367 302363 |
= | - IIZ 68 . — 2354 Izo Izo Ire Iw IIG IIG Im qu 10.5T" =
I = = l l L2353 470 - = = = = = = = = = |
c23i2 C2313 <R23I3 R2314 L.2u L2351
| Iazo Izzo 10 10 5B |
I L L 1 1 CR235] c2353
= = = = , e ol Pa |
I l 270 T RECEIVER
L2352 Cc2352 _1.C2351 L I
I 39nH Ilso T15 0.8V = = |
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Schematic, Circuit Board Diagrams, and

Parts Lists for HLD9523A 2—-Watt VHF LPI
Power Amplifier

PW-7001-A
(Sheet 1 of 2)
4/28/90

NOTES:
I

USING BOONTON RF MILLIVOLTMETER
(MODEL 92). FREQUENCY OF MEASUREMENT:

2.

3.00.0V) DENOTES D.C. VOLTAGE
(WITH NO TX INJECTION APPLIED)

ALL RF MEASUREMENTS MADE

160 MHZ.

MUST USE 100:| DIVIDER PROBE TIP HERE
(BOONTOON MODEL 91-7C)

4./10.0V/ DENOTES RF VOLTAGE VALUES.

GXW-7000-0



2-WATT VHF POWER AMPLIFIER CIRCUIT BOARD

COMPONENT SIDE

SOLDER SIDE

COMPONENT SIDE

OVERLAY

GPW-7017-0

GXW-7018W0!I-0

SOLDER SIDE

SOLDER SIDE

COMPONENT SIDE

OVERLAY

GPW-7017-0

GXW-7018W02-0

parts lists

HLD9523A MaxTrac LP! VHF PA Board MXW-7002-O HLN9524A MaxTrac LPI VHF Hardware MXW-7003-A
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed (unless otherwise stated) 03-10943M10 tapping screw, TT3 x 0.5 x 8, 6 used
C2301-2305 21-84874K01 470 pF, feedthru 03-13943M11 tapping screw, TT3 x 0.5 x 10, 2 used
C2310 21-13740B65 470 pF, +5%, 50V 04-80943V01 lock washer
Cc2311 21-13740B27 12 pF, +5%, 50V 09-80131MO1 mini coax receptacie connector
C2312,2313 21-13740B57 220 pF, +5%, 50V 09-80255E01 power connector
c2314 21-13741B69 1 uF, £5%, 50V 26-80124L01 heatsink
C2315 21-13740851 120 pF, +5%, 50V 26-80223M05 PA shield
C2316 21-137408B65 470 pF, 5%, 50V 30-80138M07 coax cable assembly
C2317 21-13740B41 47 pF, +5%, 50V 32-80014N02 access connector gasket
Cc2318 21-13740B45 68 pF, 5%, 50V 38-80041M01 button plug
C2319 21-13740B53 150 uF, +5%, 50V 38-80138M08 coax cable assembly
C2320 21-13740B65 470 pF, 5%, 50V 4/28/90
Cc2321 21-11032B15 .22 uF, +80, —20%, 50V
C2322 21-13741B69 1 uF, +5%, 50V
C2323 21-13740B65 470 pF, 5%, 50V
C2324 23-13740B65 470 pF, +5%, 50V
C2325 21-13740B36 30 pF, +5%, 50V
C2327 21-13740B65 470 pF, +56%, 50V
C2330 21-13740B27 12 pF, +5%, 50V
C2333 21-13740B36 30 pF, +5%, 50V
C2338 21-13740B65 470 pF, +5%, 50V
C2351 21-13740B29 15 pF, +56%, 50V
C2352 21-13740B53 150 pF, +5%, 50V
C2353 21-13740B59 270 pF, +5%, 50V
C2354 21-13740B65 470 pF, +5%, 50V
C2360,2361 21-13740B31 18 pF, +5%, 50V
C2362,2363 21-13740B31 18 pF, +5%, 50V
C2364,2365 21-13740B30 16 pF, +5%, 50V
C2366,2367 21-13740B27 12 pF, +5%, 50V
C2368 23-13740B65 470 uF, +5%, 50V
C2370 21-13740B65 470 pF, +5%, 50V
C2371 21-13741B69 1 uF, +5%, 50V
C2372 21-13740B51 120 pF, +5%, 50V
C2373-2375 21-13740B65 470 pF, +5%, 50V
2376 21-13741B69 1 uF, +5%, 50V
C2378 08-11051A17 .47 uF, +5%, 63V
diode (see note)
CR2350,2351 48-80010E01 pin
CR2370 48-80236E07 transient suppressor
ferrite bead
E2370 76-83960B01 core
coil, RF
L2310 24-11030A04 5 turns, green
L2311 24-11030B05 2.5 turns, green
L2312 24-11030E01 1/2 turn, brown
L2313 24-11030B15 10.5 turns, white
L2321 24-80036A01 ferrite, 1/2 turn
L2322 24-11030B12 7.5 turns, yellow
L2323 24-80036A01 ferrite, 1/2 turn
L2324 24-82723H46 .2 uH, blue—green
L2325 24-11030B07 3.5 turns, white
L2330 24-11030A03 4 turns, yellow
L2350 24-82723H49 1.2 uH, blue—black
L2351 24-11030B10 5.5 turns, red
12352 24-82723H44 .39 uH, blue—yeliow
12353 24-82723H49 1.2 uH, blue-black
L2360 24-11030B10 5.5 turns, red
L2361 24-11030B11 6.5 turns, orange
L2362 24-11030B10 5.5 turns, red
L2363 24-11030B15 10.5 turns, white
L2370 24-84346A02 23 uH
transistor (see note)
Q2310 48-82233P39 NPN
Q2320 48-00869859 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R2310 06-11077A46 68
R2311 06-11077A58 220
R2312 06-11077A60 270
R2313,2314 06-11077A26 10
R2320 06-11077A34 22
R2321 06-11077A50 100
R2350 06-11009A25 100, 1/4W
R2351,2352 06-11077A53 130
R2353 06-11077A38 33
R2370 06-11077A38 33
R2371 06-11086D01 2, 2W
non-referenced parts

26-80158L01 transistor heatsink

29-80014A01 coax terminal clip, 2 used

37-00132049 1/4" heatshrink tubing

84-80947X01 circuit board

10/5/89

note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.

Schematic, Circuit Board Diagrams, and
Parts Lists for HLD9523A 2—-Watt VHF LPI
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(Sheet 2 of 2)
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P4

IMATES WITH J4 ON
RF BRD]

]

[MATES WITH JS5 ON
RF BRD1]

INCLUDES INTERGRL
FEEDTHRU CAPACITOR

COMPONENT SIDE VIEW

SOLDERSIDE RED GAW-7808-0
COMPONENT SIDE GRAY GAW-7807-O
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U b Wne—

SOLDER SIDE VIEW

SOLDERSIDE RED  GAW-7808-0O
COMPONENT SIDE GRAY GAW-7807-0
OVERLAY BLACK GCW-7810-0

[MATES WITH J7? ON
LOGIC BRD]

parts list

HLD4324A 25 Watt VHF PA MXW-7482-0 HLN5183A 25 Watt VHF PA Hardware Kit MXW-7483-0
REFERENCE MOTOROLA REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated) capacitor, fixed, pf, 5%, 50V (unless otherwise stated)
€2301-2305 21-84874K01 470, £20%, 250V Co333 21-11078B52 240, 100V

C2s10 21-13740865 470 C2335 21-11078B27 30, 100V

C2311 21-13740B27 12 N

©2312,2313 21-13740B65 470 transistor (see note)

C2314 21-13741B69 0.1uF Q2330 48-80225C22 NPN

C2315 21-13740B51 120 -

C2316 21-13740B65 470 non-referenced parts

c2317 21-13740B41 47 03-10943M10 tapping screw TT3x0.5x8, 8 used
Cc2318 21-13740B49 100 03-10943M11 tapping screw, TT3x0.5x10, 2 used
C2319 21-13740B73 1000 04-00131974 flat washer, 2 used
C2320 21-13740B65 470 04-05587G01 washer, 2 used
2321 21-11032B15 22 UF, +80 ~20% 04-80943V01 lock washer
C2322 21-13741B69 0.1 uF 09-80131M01 mini UHF coax connector
C2323 21-13740B65 470 09-80255E01 heatsink connector
C2324 21-13740B29 15 26-80124L01 heatsink

C2325 21-13740B36 30 26-80223M05 shield, PA

C2326 21-13740B43 56 30-80138M07 coax, cable assembly
C2327 21-13740B65 470 30-80138M08 coax, cable assembly
C2330 21-13740B41 47 32-80014N02 gasket, connector access
C2331,2332 21-13740B49 100 38-80041M01 button, plug

C2334 21-80060M47 150, 100V 42-80281L01 ground clip, 2 used
C2336 21-80060M47 150, 100V 4/28/90
G2337 21-80060M31 33, 500V note: For best performance, order diodes, transistors, and integrated circuit devices by
C2338 21-80060M33 39, 500V Motorola part number.

C2339 21-13740B65 470

C2351 21-13740B29 15

C2352 21-13740B53 150

C2353 21-13740B59 270

C2354 21-13740B65 470

C2360 21-80060M32 36, 500V

C2361 21-80060M31 33, 500V

C2362 21-80060M28 24, 500V

C2363 21-80060M25 18, 500V

C2364 21-13740B73 1000

C2370 21-13740B65 470

C2371 21-13741B69 0.1 uF

C2372 21-13740B51 120

C2373-2375 21-13740B65 470

C2376 21-13741B69 0.1 uF

C2378 08-11051A17 .47 uF, 63V

diode (see note)

CR2350,2351 48-80010E01 pin

CR2370 48-80236E07 transient suppressor

ferrite bead

E2370 76-83960B01 ferrite core

coil, RF

L2310 24-11030A04 5 turns

L2311 24-11030B07 3.5 turns

L2312 24-11030E03 RF

L2313 24-11030B15 10.5 turns

L2321 24-80036A01 5 turn

L2322 24-11030B07 3.5 turns

L2323 24-80036A01 5turn

L2324 24-82723H46 2uH

L2325 24-11030B05 1.5 turns

L2330 24-11030A01 2 turns

L2331 24—11030E01 RF

L2332 24-80036A01 .5 turn

L2333 24-11030B15 10.5 turns

L2334 24-11030B07 3.5 turns

L2335 24-11030A02 3 turns

L2350 24-82723H49 1.2 uH

L2351 24-11030B10 5.5 turns

L2352 24-82723H44 .039 uH

L2353 24-82723H49 1.2 uH

12360 24-11030B10 5.5 turns

L2361 24-11030B11 6.5 turns

L2362 24-11030B10 5.5 turns

L2363 24-11030B15 10.5 turns

L2370 24-84346A02 .23 uH

transistor (see note)

Q2310 48-82233P39 NPN

Q2320 48-00869859 NPN

resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)

R2310 06-11077A46 68

R2311 06-11077A58 220

R2312 06-11077A60 270

R2313,2314 06-11077A26 10

R2320 06-11077A34 22

R2321 06-11077A50 100

R2330 06-11077A26 10

R2331 06-80279M01 metal film 82, 3 watt

R2350 06-11009A25 100, 1/4 watt

R2351,2352 06-11077A53 130

R2353 06-11077A38 33

R2370 06-11077A38 33

R2371 06-80147M01 metal plate .05, +10%, 2 watt

non-referenced parts

29-80014A01 coax clip, 2 used
26-80158L.01 heatsink
42-10217A30 tie strap
07-80982T01 bracket, feedthru
09-80133M01 connector, receptacle
15-80075M01 housing, connector
84-80926T03 circuit board

4/28/90
note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.
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P4 i
(MATES WITH J4 PS pa rts list
ON RF BOARD) (MATES WITH JS
HLD4323A 25 Watt VHF PA MXW-7485-0 HLN5183A 25 Watt VHF PA Hardware Kit MXW-7483-0
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated) capacitor, fixed, pf, +5%, 50V (unless otherwise stated)
C2301-2305 21-84874K01 470, +20%, 250V C2333 21-11078B52 240, 100V
C2310 21-13740B65 470 C2335 21-11078B27 30, 100V
C2311 21-13740B27 12 i
$2312,2313 21-13740B65 470 e ptor (seenate) 80205022 NPN
C2314 21-11032B15 .22 uF, +80 -20%
C2315 21-13740B51 120 non-referenced parts
gasie ST pih 03-10943M10 tapping screw TT3x0.5x8, 8 Used
Co318 21—13740B50 110 03-10943M11 tapping screw, TT3x0.5x10, 2 used
C2319 21137408865 470 04-00131974 flat washer, 2 used
©2320 21-13740B65 470 04-05587G01 washer, 2 used
€2321,2322 21-13741869 01 uF 04-80943vOI lock washer
C2323! 2113740865 4'70 09-80131M01 mini UHF coax connector
09-80255E01 heatsink connector
Gos24 21-13740829 5 26-80124L01 heatsink
C2325 21-13740B36 30 26-80223M05 shield, PA
casze P rrac 290 30-80138M07 coax, cable assembly
$2330 21-13740B41 47 30-80138M08 coax, cable assembly
32-80014N02 gasket, connector access
C2331,2332 21-13740B51 120 38-80041M01 button, plu
C2336 21-80060M47 150, 100V ) P9
' 42-80281L01 ground clip, 2 used
C2337 21-80060M34 43, 500V
C2338 21-13740B59 270 4/28/90
C2339 21-13740B65 470 note: For best performance, order diodes, transistors, and integrated circuit devices by
C2351 21-13740B29 15 Motorola part number.
C2352 21-13740B55 180
C2353 21-13740B59 270
C2354 21-13740B65 470
(] C2360 21-80060M32 36, 500V
1 C2361 21-80060M31 33, 500V
ORG . C2362 21-80060M28 24, 500V
GRN (MATES WITH J? Gaaed o toraones  2mo
3| ON LOGIC BORRD) C2370 21-13740B65 470
SOLDERSIDE RED GAW-7813-0 BLU czart 21-13741868 O uF
RED : Coars-2a75 2itorioBes 490
COMPONENT SIDE  GRAY GAW-7812-0 5 Conre 51_13741Bge 01 uF
COMPONENT SIDE VIEW OVERLAY BLACK GCW-7814-0 \_ €2378 08-11051A17 47 uF, 63V
diode (see note)
CR2350,2351 48-80010E01 pin
CR2370 48-80236E07 transient suppressor
ferrite bead
E2370 76-83960B01 ferrite core
coil, RF
L2310 24-11030A04 5 turns
L2311 24-11030B07 3.5 turns
L2312 24-11030E01 RF
L2313 24-11030B15 10.5 turns
L2321 24-80036A01 5 turn
L2322 24-11030B07 3.5 turns
L2323 24-80036A01 .5 turn
L2324 24-82723H46 2 uH
L2325 24-11030B05 1.5 turns
L2330 24-11030A01 2 turns
L2331 24-11030A02 3 turns
L2332 24-80036A01 .5 turn
12333 24-11030B15 10.5 turns
12334,2335 24-11030A02 3 turns
L2350 24-82723H49 1.2 uH
L2351 24-11030B10 5.5 turns
12352 24-82723H44 .039 uH
L2353 24-82723H49 1.2uH
L2360 24-11030B10 5.5 turns
L2361 24-11030B11 6.5 turns
L2362 24-11030B10 5.5 turns
L2363 24-11030B15 10.5 turns
L2370 24-84346A02 .23 uH
transistor (see note)
Q2310 48-82233P39 NPN
Q2320 48-00869859 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R2310 06-11077A46 68
R2311 06-11077A58 220
R2312 06-11077A860 270
SOLDERSIDE RED GAW-7813-0 R2313,2314 06-11077A26 10
R2320 06-11077A26 10
COMPONENT SIDE GRAY GAW-7812-0 R2321 06-11077A50 100
R2330 06-11077A26 10
SOLDER SIDE VIEW OVERLAY BLACK GCW-7815-0 R2331 06-80279M01 metal film 82, 3 watt
R2350 06-11008A25 100, 1/4 watt
R2351,2352 06-11077A53 130
R2353 06-11077A38 33
R2370 06—-11077A38 33
R2371 06-80147M01 metal plate .05, 10%, 2 watt
non-referenced parts
29-80014A01 coax clip (2 used)
26-80158L01 heatsink . . . .
4271021743 testap Schematic, Circuit Board Diagrams, and
racket, feedthru H
09-80133M01 connector, receptacle(5 used) PartS Lists for HLD4323A 25 Watt VHF
15-80075M01 housing, connector ifi
84-80217M02 circuit board Range 1 POWGF Amp“fler
228/90 PW-7484-0
note: For best performance, order diodes, transistors, and integrated circuit devices by (Sheet 2 of 2)

Motorola part number.

4/28/90
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Schematic, Circuit Board Diagrams, and Parts
Lists for HLD4326A 45 Watt VHF Power Amplifier
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parts list

HLD4326A 45 Watt VHF PA MXW-7487-0 MXW-7487-0 (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated) non-referenced parts
C2401-2405 21-84874K01 470, +20%, 250V 26-80275M01 heatsink (2 used)
€2410 2113740865 470 29-80014A01 coax clip (2 used)
C2411 2113740829 15 26-80158L01 heatsink
ce412 21-13740861 330 42-10217A30 tie strap
2413 21-13740845 68 07-80982T01 bracket, feedthru
C2414,2415 21-13740B65 470 : 09-80133M01 receptacle connector (5 used)
2420 2118740837 33 15-80075M01 housing, connector
G421 2113740843 56 84-80292M03 circuit board
C2422 08-11051A17 .47 uF, 63V
C2423 21-13740B52 130 4/28/90
C2424 21-13740B37 33 note: For best performance, order diodes, transistors, and integrated circuit devices by
C2430 21-13740B49 100 Motorola part number.
C2431 21-13740B36 30
C2432 21-11078B59 470 pV, 100V
C2433 21-13740B65 470
C2434 21-13741B69 0.1 uF
C2435 21-13749D64 2.2 uF, +20%, 35V
C2440 21-11078B59 470, 100V y
C2443 21_13740B65 470 HLN9071A 50 Watt VHF PA Hardware Kit MXW-7488-O
C2444 08-11051A17 .47 uF, 63V RE ENCE M R
C2447,2448 21-80240G77 190, 250V synF‘EBRoL pfgf N8_“‘ DESCRIPTION
C2449 21-80240G50 120, 250V
C2450 21-80240G42 43, 250V capacitor, fixed, pf, +5% (unless otherwise stated)
C2451 21-11078B59 470, 100V C2436 21-11078B38 68, 100V
C2452 21-13740B65 470 C2441,2442 21~11078B53 270, 100V
C2453 21-11078B45 130, 100V C2445,2446 21-11078B35 51, 100V
Chiss Sl iziobes 4o transistor (see note
C2460 21-80240G40 27, 250V Q2430 48-80225C18 NPN
C2461 21-80240G41 36, 250V Q2440 48-84411L04 NPN
C2462 21-80240G40 27, 250V non-referenced parts
G246 ordtasess w0y 0300007008 e nut 6-TBGTERTS
C2470-2474 21-13740B65 470 ’ 03-10943M10 tapping screw TT3x0.5x8, 8 used
C2475 21-13740B51 120 03-10943M11 tapping screw, TT3x0.5x10, 2 used
Co476 21-13740865 470 04-00131974 flat washer, 2 used
C2477,2478 21-13741B69 0.1 uF 04-05587G01 washer, 2 used
C2479 21-13740B65 470 04-80s43v01 lock washer
C2480 21-13741B69 0.1 uF 09-80131M01 mini UHF coax connector
C2481 21-13740B65 470 09--80255E01 heatsgnk connector
C2482 21-11078B21 20, 100V 26-80124L01 heatsink
) ’ 26-80223M05 shield, PA
diode (see note) 30-80138M07 coax, cable assembly
CR2450,2451 48-80010E01 pin 30--80138M08 coax, cable assembly
CR2470 48-80236E07 transient suppressor 32-80014N02 gasket, connector access
ferrite bead 42-80281L01 ground clip, 2 used
E2410 24-80036A01 ferrite, .5 turn 4/28/90
E2420 24-80036A01 ferrite, .5 turn note: For best performance, order diodes, transistors, and integrated circuit devices by
E2430 24-80036A01 ferrite, .5 turn Motorola part number.
E2440 24-80036A01 ferrite, .5 turn
E2470,2471 76-83960B01 ferrite core
coil, RF
L2410 23-11030A01 2 turns
L2411 24-11030B07 3.5 turns
L2412 24-11030B15 10.5 turns
L2413 24-11030A06 7 turns
12420 24~11030E01 RF
L2421 24-82723H49 1.2 uH
L2422 24-11030E01 RF
L2423 24-11030E04 RF
L2430 24-11030B07 3.5 turns
L2431 24-11030A03 4 turns
L2440 24-11030A03 4 turns
L2441 24-11030A01 2 turns
L2443 24-80908T09 1.5 turns
1.2450,2451 24-82835G25 1.5uH
L2452 24-80908T22 3.5 turns
L2453 24-82723H44 .039 uH
L2460 24-80908T22 3.5 turns
L2461 24-80908T23 3.5 turns
L2462 24-80908T22 3.5 turns
L2463 24-11030B15 10.5 turns
L2470 24-82723H46 .2 uH
L2471 24-84346A02 .23 uH
transistor (see note)
Q2410 48-82233P39 NPN
Q2420 48-0086985% NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R2410 06-11077A60 270
R2411 06-11077A58 220
R2412 06-11077A46 68
R2413,2414 06-11077A26 10
R2415 06-11077A44 560
R2420 06-11077A50 100
R2430 06—-11009C25 100, 1/4 watt
R2431 06-11077A46 68
R2440 06—-11086A27 47, 1 watt
R2450 06-11086A37 120, 1 watt
R2452,2453 06-11077A01 0
R2470 06-11077A30 15
R2471 06-80147M02 .01, 10%, 2 watt

Schematic, Circuit Board Diagrams, and Parts
Lists for HLD4326A 45 Watt VHF Power Amplifier

PW-7486-0
(Sheet 2 of 2)
4/28/90



HLE9502A MaxTrac LPI UHF PA Board MXW-6747-A  HLN9501A MaxTrac LPI UHF PA Hardware MXW-6748-A H LE9502 A LP' U H F POWER AM PL| Fl ER Bo AR D
REFERENCE MOTOROLA ; REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (uniess otherwise stated) connector, receptacle
C2601-2605 21-84874K01 feedthru, 470 pF H 09-80131M01 coax connector, mini—UHF
C2610 21-13740B49 100 J2 09-80255E01 power connector (2 contacts)
c2611 21-13740B27 12 connector, plug
C2612 21-13740B21 6.8, +.5 pF
_ P4 30-80138M07 coax cable assembly
C2613,2614 21-13740B73 1000
Cc2615 21-13740B21 6.8, +.5 pF P5 30-80138M08 coax cable assembly
C2616 21-13741B69 0.1 uF transistor (see note)
C2617,2618 21-13740B49 100 Q2630 48-80225C19 power, NPN
C2619 21-13741B69 0.1uF
C2620 21-13740B31 18 non-referenced parts
C2621 21-13740B34 24
s dcaser O e emeE
2626 21-13740B49 100 03-10943M11 screw, tapping, 3 x 0.5 x 10 (2 used)
G627 2113740873 1000 04-80043V01 lockwasher
C2628,2629 21-11032B15 0.22 uF, +80-20% 26-80124L01 heatsink
€2630 21-13740B43 56 26-80223M05 shield, PA
026312632 21-13740833 22 32-80014N02 gasket, connector access
2635 21-13740823 8.2, +.5pF 42-80047N01 clip, grounding
C2636 21-13740B49 100 :
C2641 21-13740B23 8.2, +.5 pF 4/28/90
C2644,2645 21-13740B23 8.2, +.5pF note: Field repair of this kit is not recommended. It should be replaced in its entirety. Parts
C2646 21-13740B21 6.8, +.5 pF listed are for reference only.
C2647 21-11078B42 100, 100V SOLDER SIDE
C2648 21-11032B15 0.22 uF, +80-20% SOLDER SIDE PW-5785-0 CPW-6745-0
C2649 21-13741N21 1000, +10% A B COMPONENT SIDE
€2650 21-13740821 6.8, +.5 pF COMPONENT SIDE
poves 2113740821 oo satre ey = otrcrenwosa SOLDER SIDE VIEW COMPONENT SIDE VIEW e = oteeewolA
C2652 21-13740B13 3.3, +.25 pF
C2653-2656 21-13740B49 100
C2660 21-80060M17 9.0, +.5pF, 500V
C2661,2662 21-80060M21 12.0, +.5 pF, 500V
C2663 21-80060M11 6.0, +.5 pF, 500V
C2664 21-11078B42 100, 100V
C2670,2671 21-13740B49 100
C2672 21-13740B73 1000 ~ "
C2673 21-13741B69 0.1 uF PIN 2 PIN 1
C2674 21-13740B49 100
C2675 08-11051A17 0.47 uF, 63V
C2676 21-13740B49 100
C2677 21-13740B73 1000
C2678 21-13741B69 0.1 uF
C2679 21-13740B49 100
€2685 21-13740B49 100 1
diode (see note) 2
CR2650,2651 48-80010E01 pin 4L
CR2652 48-80142L01 pin TO LOGIC BOARD TO-BATTERY - R267! RgTO*s
CR2670 48-80236E07 zener, 28V P7 ? WV ? ? ? WY ? ! ! 1
; C2602 J_ cee7 | cae72 | cesrs NOJ5 2 c2648 | c2649 | c2674 | cee7s | c2ess
ferrite bead 4| CURRENT-SENSE-LO 470 €2670 J'loo 'I'|ooo -LO‘IuF 02 (2670 ‘I‘.zzur J‘|ooo J‘noo J'.47uF J'loo
E2620 76-83960B01 core I'°° I :[ I > I I I I
E2670,2671 76-83960801 core 1 L =+ L BEAD = L L L
coil, RF e 2%6°0l E267! L2671 9.6T
L2610 24-11030E01 brown S|UNSWB+ ' ' ’ ' — =pa I
230nH
L2611,2612 24-11030E03 orange RED J_CZGTS ECRZS‘]Q chS?G J_cgs77 102678 BEAD " L2670
L2613 24-11030B01 1.5 turns, brown Iloo 4 100 Ilooo IO‘IuF 560nH
L2622 24-82723H44 0.39 uH c2603 L = + =+ ' '
L2630 24-11030A03 4 turns 3| CURRENT-SENSE-H| 470 = = = J_c2637t lczsaslczess‘
L2631 24-80036A01 choke, 1/2 turn (5-10v_Tx) NOTE 4
12632 24-11030A02 3 turns NOTE 3 I 100
L2643 24-11030A02 3 turns 2604 E2620 = 1.5V
L2650 24-82723H40 0.29 uH 2| CONTROLLED-B+ 470 : T T T 7 e NOTE 3 2'5%532
L2651 24-11030B04 1.5 turns, yellow ORG 2626 2627 c2628 c2629| BEAD L
L2652 24-82723H40 0.29 uH 9.6 T (SOURCE) lIOO 1000 .22uF .22uF R2621 > L2643 2647 L266! L2662 C2664 n
12653 24-11030B06 2.5 turns, biue 2605 3 T o) A , g 3 A e
L2654 24-82723H40 029 uH |o.61 470 : = vl - 100 , i r ' l 26 l _|_ J_ l 30
L2660 24-11030B04 1.5 turns, yellow YEL T T T j pottca T s6 | 1 2646 2660 caesl c2662 L C2663 L2663
L2661 24~11030A02 3'tumns SR2610 | c26l6 | c2617 | czeis | c2619 c2622 c2631 | C2632 {L2630 6.8 Is 12 12 6 6 1727 =
L2662 24-11030B06 2.5 rns, blue 270 Io.lur Iloo IIOO IO.IuF Coav) Iz.a 2 Iaz a4 ez l teest | 1 L L L
L2663 24-11030B11 6.5 turns, orange L L L L NOTE 3 L L I : =
L2670 24-82723H46 0.20 uH NOTE 3 75.6V/ 2620 = CR265I C2653 L2653 C2656
L2671 24-84346A02 choke, 0.23 uH /0.5v7 L261! L26i2 e 4 92620 L263| “ = = ——i¢ " ST ——¢ & P cIvER
transistor (see note) TIVDe 25 5 '8 J-czsz' ! BEAD ‘]‘CZGS' l lCL%%z J_C2657t CRlososg
Q2610 48-82233P39 NPN | & | ceers Iz L IS'G 53838 =S28%0 3.3 2 = =
Q2620 48-80225C09 NPN RF INPUT sRasi Té® L L L s T T
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated) 3 ~  C2810 12610 1 ‘ L T-LINE 4 = = = = =
k 4 172T
me o pme TS T T L
R2612 06-11077A46 68 = = I'z 6.8 68 2
R2613,2614 06-11077A26 10 = = = _I_ , J_
R2620 06-11077A40 39 R2613 c2613  gR2614 | C2614
R2621 06-11045A25 100, 1/2 W o 1500 o ao0 R2620
R2650 06-11009A25 100, 1/4W I
R2651,2652 06-11077A50 100 = = = =
R2653 06-11077A38 33
R2654 06-11077A66 470 i
R2670 06-11086D01 0.2, 2W =
R2671 06-11077A40 39
non-referenced parts NOTE : GXW-6746-A
04-83755H01 washer, solder 1) ASTERISK IN DESIGNATOR (R2525+) REFERS TO
0780982701 bracket, feedthru CONTIGENCY PARTS . SEE PARTS LIST.
09-80133M01 receptacle, connector 2.) R2670 HAS UNIQUE LAYOUT.
15-80075M01 housing, connector 3.) ALL R.F. MEASUREMENTS* ARE DONE USING A
26-80158L01 heatsink BOONTON R.F. MILLIVOLTMETER ( MODEL 92BD).
29-80014A01 clip, coax (2 used) FREQUENCY OF MEASUREMENT: 460 MHZ. Schematic, Circuit Board Diagram, and Parts Lists
42-10217A30 tie strap 4.) MUST USE 100:1 DIVIDER PROBE TIP HERE. i
84-80929X01 circuit board (MODEL 81-7C BOOTONI for HLE9502A 2-Watt UHF LPI Power Amplifier
4/28/90 5. = R.F. VOLTAGE MEASUREMENTS. PW-6744-A
note: Field repair of this kit is not recommended. It should be replaced in its entirety. Parts
listed are for reference only. 4/28/90

(5.8V)= TX.D.C. VOLTAGE MEASUREMENTS.




J2- BATTERY

TO LOGIC BOARD rg_,
P7
c2602 .
CURRENT SENSE LO | 4 BLU L 9.67
1 470PF A\ 4
£2671 Rasso
3
L2671 100
% cRe670 l L ceer7 J_ (%
UNSW B+ | 5 RED  J, C2601 c2676 1000PF c2678
470PF I1oopr j: 0.1UF
| cee79 = = = 4 R2651 R2652
= T 100PF - = = = 130 130
G €L cze03 = R2671 R2670
CURRENT SENSE HI| 3 RN . . . . : . . . )
T #7oee 3 g T ACTT
C2671 c2673 0.22UF C2674 R2653
L C2670 g2670 | 100PF .Lces72”| 0 1UF c2649 | 100PF _L c2675 33
I 100PF :[1000?:: I‘)OOPF :E 0.47UF
c2604 = - i e = = = =
CoNTROLLED B+ | 2 |poRS b . . . . = ‘ = = = L2642 |
T arorr ces2s | coezs | L2670 Leeso L ceesa
= 100PF 0.22UF I 100PF
—— 9.6T(SOURCE) 102627 I c2629 )
L2614 lrooorF T o0.22uF T > £2620 L2643 c2647 = ANTENNA
c2605 ] = = = =
o6t | 1 |pYEL S )

18PF c2664
) ) i\ CRZf‘SO . . L2660 . L2661 L2662

. ) . . o 3
l 470PF [ cze16 | cos18 L caes? Lcaeso _L _T_ . _]_
1 0.AUF 100PF | c2636 1000PF l c2638 0.47UF C2643 C2646 C2660 c2662
= R2610 c2617 :|:100PF :|:0.1UF 39PF | c2644 C2645 10PF 9PF 9PF
100PF L2622 czeet
270 = = ] — = = 1: 1 ——

h

2PF

R2613 _cheﬁ ]_
39 :|:1000PF R2614 I%&}QF

11727 c2630
froe1 Q2620 o YRR . . 1
7229 Q2640 c2620 33PF 702631 A ce632 L2651
L2611 L2612 O 24PF 24PF L2630
RFINPUT  (a610 Lee10 Y—s coenn
TR
P5 — 18PF _]_ 12620 Tespr
T roopf caent c2621 L L L 2651 c2653 RECEIVER
= = 24PF = = = = -~
12PF I I = r L2631 e : 3 '}12 % P4
= = = R2620 | €2651 _J_ L2652 100PF =
10 2.2PF C2650 c2652 = =
= :l: I1 I 3.

GEW-7821-0
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P4 P :
(MATES WITH JS ON
(WRTES WITH J4 ON (MATES W parts list
D HLE4431A 25 Watt UHF PA MXW-7643-O MXW-7643-0 (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated) non-referenced parts
C2601-2605 21-84874K01 470, £20%, 250V 3980014401 coax dlip (2 used)
C2610 21-13740B49 100 42-10217A30 tie strap
c2611 21-13740B27 12 07-80982T01 bracket, feedthru
C2613,2614 21-13740873 1000 09-80133M01 connector, receptacle (5 used)
832}2 gt} g;:?gg; g? u—+r_;25 pF 15-80075M01 housing, connector
C2617,2618 21-13740B49 100 PR pasher
€2620 21-13740B31 18 84-80173L04 circuit board
Cc2621 21-13740B34 24
Cc2622 21-13740B21 6.8, +.25 pF 4/28/90
C2626 21-13740B49 100 note: For best performance, order diodes, transistors, and integrated circuit devices by
C2627 21-13740B73 1000 Motorola part number.
C2628,2629 21-11032B15 .22 uF, +80 —20%
C2630 21-13740B37 33
C2631,2632 21-13740B34 24
C2636 21-13740B49 100
C2637 21-13740B73 1000
C2638 21-13741B69 0.1 uF .
C2639 08-11051A17 47 UF, 63V HLN5182A 25 Watt UHF PA Hardware Kit MXW-7644-O
C2640 21-80060M33 39, 500V REFERENCE MOTOROLA
C2645 21-80060M25 18, 500V SYMBOL PART NO. DESCRIPTION
C2646 21-80060M19 10, 500V
C2647 21-80060M25 18, 500V capacitor, fixed, pf, +5% (unless otherwise stated)
C2648 21-11032B15 .22 uF, +80 -20% C2641,2642 21-11078B33 43, 100V
82228 g] :23 8328“8’1291 120500\/ C2643,2644 21-11078B32 39, 100V
—— ) i it
* ICLUDES TR e awo o wemson ey
FEEDTHRU CAPARCITOR - -9, £:20 P
1 €2653,2654 21-13740B49 100 Q2640 48-84411L07 NPN
3 C2660 21-80060M17 9, +.5 pF, 500V non-referenced parts
3| {[EUES WiTH 37 ON Caeer 21-80060M19 10, S00v 02-00007003 hex nut 8-32x5/16x1/8
C2662 21-80060M17 9, +.5 pF, 500V .
4q . 03-10943M10 tapping screw TT3x0.5x8, 8 used
C2663 21-80060M11 6, +.5 pF, 500V .
. 03-10943M11 tapping screw, TT3x0.5x10, 2 used
S C2664 21-80060M43 100, 100V
COMPONENT SIDE VIEW 04-00131974 flat washer, 2 used
C2670,2671 21-13740B49 100
_ 04-05587G01 washer, 2 used
C2672 21-13740B73 1000 04-80943V01 lock h
C2673 21-13741B69 0.1 uF 0CK washer
_ 09-80131M01 mini UHF coax connector
C2674 21-13740B49 100 -
= 09-80255E01 heatsink connector
C2675 08-11051A17 .47 uF, 63V N
. 26-80124L01 heatsink
C2676 21-13740B49 100 :
_ 26-80223M05 shield, PA
C2677 21-13740B73 1000
_ 30-80138M07 coax, cable assembly
C2678 21-13741B69 0.1 uF 30-80138M08 b bl
C2679 21-13740B49 100 coax, cable assembly
) 32-80014N02 gasket, connector access
dclsggs(gzeégfte) 680010501 42-80281L01 ground clip, 2 used
§ 4 pin
CR2670 48-80236E07 transient suppressor ) . ) - ‘,U 28/90
. note: For best performance, order diodes, transistors, and integrated circuit devices by
:592"(";';3 bead 7683960801 territ Motorola part number.
errite core
E2670,2671 76-83960B01 ferrite core
coil, RF
L2610 24-11030E01 RF
L2611 24—-11030B04 1.5 turns
L2612 24-11030E03 RF
L2613 24-11030B01 1.5 turns
L2620 24—11030E01 RF
L2622 24-82723H44 .039 uH
L2630 24-11030A03 4 turns
L2631 24-80036A01 .5 turn
L2632 24-80030A03 4 turns
L2640 24-80036A01 5 turn
L2641 24-11030A03 4 turns
L2642 24-11030A02 3 turns
1.2643 24-11030E03 RF
L2650 24-82723H40 29 uH
L2651 24-11030B04 1.5 turns
L2652 24-82723H40 .29 uH
L2660 24-11030B04 1.5 turns
L2661 24-11030B06 2.5 turns
L2662 24-11030B06 2.5 turns
SOLDERSIDE RED GAW-7823-0 L2663 24-11030B11 6.5 turns
COMPONENT SIDE GRAY GAW-7822-0 tgg;? 54—84—842;32232 :gsuﬁH
SOLDER SIDE VIEW OVERLAY BLACK GCW-7824-O transistor (see note)
Q2610 48-82233P39 NPN
Q2620 48-80225C09 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R2610 06-11077A60 270
R2611 06-11077A58 220
R2612 06-11077A52 120
R2613,2614 06—-11077A40 39
R2620 06-11077A26 10
R2650 06-11009A25 100, 1/4 watt
R2651,2652 06-11077A53 130
R2653 06-11077A38 33
R2670 06-80147M0O1 metal plate .05, +10%, 2 watt
R2671 06-11077A40 39
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TO LOGIC BOARD

J2- BATTERY

P7
9.6T
BLU <L ce702
CURRENT SENSE LO | 4 Y
I 470PF L
= R2750
£2771 100
/L2 + < 174 WATT
® o P Y
4 c2783 c2784
A CR2770 l -I-02777 l 4 ‘L‘ca7ez 0.22UF 0.22UF
RED L ©2701 c2776 1000PF c2778 Io.zzuF
UNSW B+ | 5 100PF 0.1UF - =
I 470PF . = L R2751 R2752
1 c2779 ] - = = 130 130
= T~ 100PF
= R2771 R2770
GRN L c2703 _ . . . . . ° . .
CURRENT SENSE HI | 3 e T T R Tceras T | cerar
I 470PF 1 caren corm c2773 0.22UF cerra |, 27PF R2753
2 c2770 100PF _Lc2772"| 0.1UF c274s | wopF Lfca77s 33
- I1OOPF I°'22”F Ez770 :[ I1000PF ToeF T e.8ur
- 80 = = = = =
orRG L €2704 ) _ ) ) = = = = = ,Eg_g"PF L2742
CONTROLLED B+ | 2 |
I 470PF cares | ceres | L2770
= 100PF 7R 0y |022UFAS
= —— 9.6T(SOURCE) I I = ANTENNA
Leri4 _"°°°PF:.]..: = O'ZZUF:L E2720 L2743 c2755 CR2750 L2760 L2761 L2762 care4q
9.67 | 1 ver ol C270S h B - - Is ' 1 ! 1 b >t 1T 9
: > ! c2733 c2737 +l ca739 160PF 100PF
I 47orF ']‘%Z;’n.}gl J‘%@F?F 1000PF J—czns IO»‘UF -l-czns IG-BUF c2746 Gareo L2783 =
= 100PF 0.UF 15PF ce761 7
o | e ] Lo Teer L Towr L g L xemy L7 Tge o
= = = R2715 = = = = = = = = = =
c2740
200 (A , (") Q2740
— xin T 1%
R2711 . . .
220 Q2720 20pF —C2T3! Lcersz car41 L2751
Q2740 L2711 L2712 car20 27PF 27PF S 12730 Q2730 L2740 68PF L
RF INPUT  cp710 L2710 e —e R2740 I%%’;‘% -
ps (@) ———)} e . zopF_I_ L2720 = L oraa 56 == = S RECEIVER
T wopF % ZRC2715 ca721 = = (e 0.6WATT CR2751 _ 4 N fe) pa
= = ~c27 R2712 6.8 PF IZOPF = L2731 L2741 b o : 1
15PF 120 L _ " = o751 L2752 100PF
= = = = R2720 = =
10 6.8PF c2750 ca7s2
' = = jz: 10PF I 5.6 PF
R2713 J_c2713 _I_ = = = = GEW-7826-0
39 c2714 =
i :[woopF 22714 IwOOPF
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2

(MATES WITH J4 ON
RF BOARD)

parts list

* INCLUDES INTERGAL
FEEDTHRU CAPRCITOR

COMPONENT SIDE VIEW

SOLDERSIDE RED GAwW-7828-O
COMPONENT SIDE GRAY GAW-7827-0
OVERLAY BLACK GCWwW-7829-0

SOLDER SIDE VIEW

WITH J? ON

HLE4430A 40 Watt UHF PA MXW-7646-0 MXW-7646-0 (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated) non-referenced parts
C2701-2705 21-84874K01 470, +20%, 250V 26-80275M01 heatsink diode (2 used)
€2710 21-13740B49 100 26-80158L01 heatsink diode (2 used)
G271 21-13740829 15 29-80014A01 coax clip (2 used)
C2713,2714 21-13740B73 1000 49-10217A30 tie strap
C2715 21-13740B21 6.8. +.25 pF 07-80982T01 bracket, feedthru
c2716 21-13741B69 0.1 uF 09-80133M01 connector, receptacle (5 used)
C2717,2718 21-13740B49 100 15-80075M01 housing, connector
€2720,2721 21-13740B32 20 04—83755H01 washer
G2726 21-13740849 100 84-80906V04 circuit board
c2727 21-13740B73 1000
C2728,2729 21-11032B15 22 UF, +80 ~20% . . o 42890
C2730 21-13740B32 20 note: For best performance, order diodes, transistors, and integrated circuit devices by
C2731,2732 21-11078B25 27, 100V Motorola part number.
C2733 21-13740B73 1000
C2736 21-13740B49 100
C2737,2738 21-13741B69 0.1 uF
C2739 23-80217J08 6.8, +20%, 25V
C2740 21-11078B35 51, 100V
C2745 21-80240G33 13, 250V " =
2746 21-80240G35 15, 21 pF, 250V HLN9153A 40 Watt UHF PA Hardware Kit MXW-7647-O
C2747 21-13740B35 27 REFERENCE MOTOROLA
C2748 21-11032B15 22 UF, +80 —-20% SYMBOL PART NO. DESCRIPTION
C2749 21-11078B41 91, 100V
C2750 21-11078B13 10, +.5 pF, 100V capacitor, fixed, pf, +5% (unless otherwise stated)
C2751 21-13740B21 6.8, +.25 pF C2734 21-11078B12 9.1, +.5pF, 100V
C2752 21-13740B19 5.6, +.25 pF Cc2741 21-11078B38 68, 100V
C2753,2754 21-13740B49 100 C2742 21-11078B37 62, 100V
82755 21-80248&‘;'? 100, 250V C2743,2744 21-11078B34 47, 100V
2756 21-1374 27 "
C2760-2762 21-80240G16 10, 41 pF, 250V transistor (see note)
C2763 21-80240G10 5.6, +.5 pF, 250V Q2730 48-80225C19 NPN
Q2740 48-80225C24 NPN
C2764 21-80240G48 100, 250V
C2770,2771 21-13740B49 100 non-referenced parts
cerre 21-1s7a0RTS Jeoo_ 02-00007003 hiex nut 8-32x5/16x1/8
Co774 21-13740B49 160 03-10943M10 tapping screw TT3x0.5x8, 8 used
C2775 23-80217J08 6.8, 120%, 25V 03—10943M11 tapping screw, TT3x0.5x10, 2 used
P 04-00131974 flat washer

cerre 21740349 100 003537001 washer, 2 used
C2778 21-13741B69 0.1 uF 04-80943V01 lock washer
C2779 21-13740B49 100 09-80131M01 mini UHF coax connector
C2780 21-11078B24 25 100V 09-80255E01 heatsink connector

5 26-80124L01 heatsink
C2781-2784 21-11032B15 .22 uF, +80 -20% 26-80223M05 shield, PA
diode (see note) 30-80138M07 coax, cable assembly
CR2750,2751 48-80010E01 pin 30-80138M08 coax, cable assembly
CR2770 48-80236E07 transient suppressor 42-80915V01 clip, PA grounding
ferrite bead 42-80281L01 ground clip, 2 used
E2720 76-83960B01 ferrite core 4/28/90
E2770,2771 76-83960B01 ferrite core note: For best performance, order diodes, transistors, and integrated circuit devices by
coil, RF Motorola part number.
L2710 24-11030E02 RF
L2711 24-11030B04 1.5 turns
L2712 24-11030E06 RF
L2713 24-11030B01 1.5 turns
L2714 24-80036A01 5 turn
L2720 24-11030E01 RF
L2722 24-82723H44 .039 uH
L2730 24-11030A03 4 turns
L2731 24-80036A01 5 turn
L2732 24-80030A02 3 turns
L2740 24-80036A01 5 turn
L2741 24-11030A02 3 turns
L2742 24-11030A01 2 turns
L2743 24-11030E02 RF
L2750 24-82723H40 .29 uH
L2751 24-11030B03 1.5 turns
L2752 24-82723H40 .29 uH
L2760 24-80908T09 airwound
L2761,2762 24-80908T12 airwound
L2763 24-11030B11 6.5 turns
L2770 24-82723H46 2 uH
L2771 24-84346A02 .23 uH
transistor (see note)
Q2710 48-82233P39 NPN
Q2720 48-80225C09 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R2710 06-11077A60 270
R2711 06-11077A58 220
R2712 06-11077A52 120
R2713,2714 06-11077A40 39
R2715 06-11077A57 200
R2720 06-11077A26 10
R2740 06-02369M10 metal film 5.6, 0.6 watt
R2750 06—11009A25 100, 1/4 watt
R2751,2752 06-11077A53 130
R2753 06-11077A38 33
R2770 06-80147M02 metal plate .01, +10%, 2 watt
R2771 06-11077A26 10
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parts list

HLE4432A 40 Watt UHF PA MXW-7649-O MXW-7649-0 (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated) non-referenced parts
C2701-2705 21-84874K01 470, +20%, 250V . - :
Toms e wetu
C2711 21-13740B27 12 29-80014A01 coax clip (2 used)

- -O. £ 07-80982T01 bracket, feedthru
Ca716 2113741869 0.1uF 09-80133M01 connector, receptacle (5 used)
C2717,.2718 21-13740B49 100 15-80075M01 housing, connector
Geren biigriomes 24 Qitoroonot  washer
Ca7op 51-13740821 6.8.4.25 pF 84-80906V04 circuit board
C2726 21-13740B49 100 4/28/90
Cc2727 21-13740B73 1000 note: For best performance, order diodes, transistors, and integrated circuit devices by
©2728,2729 21-11032B15 .22 uF, +80 ~20% Motorola part number.
C2730 21-13740B37 33
C2731,2732 21-13740B34 24
C2733 21-13740B35 27
C2736 21-13740B49 100
C2737 21-13740B73 1000
C2738 21-13741B69 0.1 uF "
Ca739 23-13749D64 2.2, +20%, 35V HLN5274A 40 Watt UHF PA Hardware Kit MXW-7650-O
C2740 21-11078B31 36, 100V REFERENCE MOTOROLA
C2745 21-80240G37 20, 250V SYMBOL c PART NO. DESCRIPTION
C2746 21-80240G11 6.2 +.25 pF, 250V
Ca747 21-13740B35 27 capacitor, fixed, pf, +5% (unless otherwise stated)
C2748 21-11032B15 -22 uF, +80 -20% C2741,2742 21-11078B35 51, 100V
C2749 21-13740B49 100 C2743,2744 21-11078B33 43, 100V
ransitor 500 ot

- 8, £.25 pF Q2730 48-80225C19 NPN
C2752 21-13740B15 3.9, +.25 pF Q2740 48-80225024 NPN
C2753,2754 21-13740B49 100
C2755 21-80240G35 15, +1 pF, 250V non-referenced parts
C2756 21-13740B35 27
C2760 21-80240G16 10 +1 pF, 250V 02-00007003 hex put 8-32x5/16x1/8
C2761 21-80240G17 12 +1 pF, 250V 03-10943M10 tapping screw TT3x0.5x8, 8 used
Co762 21-80240G15 9.1 +.25 pF, 250V 03-10943M11 tapping screw, TT3x0.5x10, 2 used
C2763 21-80240G 11 6.2, +.25 pF, 250V PO ibd Tt washer
Co764 21-80240G48 100, 250V 04-05587G01 pasher, 2 use
C2770,2771 21-13740B49 100 04-80943v0I ock washer
C2772 21-13740B73 1000 09-80131MO1 mini UHF coax connector
C2773 21-13741B69 0.1 uF 09-80255E01 heatsink connector
c2774 21-13740B49 100 26-80124L01 heatsink
2775 23-13749D64 2.2, +20%, 35V 26-80223M05 shield, PA
C2776 21-13740B49 100 30-80138M07 coax, cable assembly
Co777 21-13740B73 1000 30-80138M08 coax, cable assembly
C2778 21-13741B69 0.1 uF 32-80014N02 gasket, connector access
C2779 21-13740B49 100 42-80915V01 clip, PA grounding
diode (see note) 42-80281L01 ground clip, 2 used

i 4/28/90

ggggg,ﬂm 22_:82;228; ?rgnsiem suppressor note: For best performance, order diodes, transistors, and integrated circuit devices by
ferrite bead Motorola part number.
E2720 76-83960B01 ferrite core
E2770,2771 76-83960B01 ferrite core
coil, RF
L2710 24-11030E01 RF
L2711 24-11030B04 1.5 turn
L2712 24-11030E03 RF
L2713 24-11030B01 1.5 turns
L2714 24-80036A01 5 tun
L2720 24-11030E01 RF
L2722 24-82723H44 .039 uH
L2730 24-11030A03 4 turns
L2731 24-80036A01 Sturn
L2732 24-80030A03 4 turns
L2740 24-82723H40 .29 uH
L2741,2742 24-11030A02 3 turns
L2743 24-11030E07 RF
12750 24-82723H40 .29 uH
L2751 24-11030B04 1.5 turns
L2752 24-82723H40 .29 uH
L2760,2761 24-80908T09 airwound
L2762 24-80908T10 airwound
L2763 24-11030B11 6.5 turns
L2770 24-82723H46 .2 uH
L2771 24-84346A02 .23 uH
transistor (see note)
Q2710 48-82233P39 NPN
Q2720 48-80225C09 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R2710 06—-11077A60 270
R2711 06-11077A58 220
R2712 06-11077A52 120
R2713,2714 06-11077A40 39
R2720 06-11077A26 10
R2740 06-11009B26 2.7, 1/4 watt
R2750 06—-11009A25 100, 1/4 watt
R2751,2752 06-11077A53 130
R2753 06-11077A38 33
R2770 06-80147M02 metal piate .01, +10%, 2 watt
R2771 06-11077A28 12
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parts list

HLF4097A 15 Watt 800 MHz Simplex PA MXW=7652-0 HLN5293A 15 Watt 800 MHz Simplex Hardware Kit MXW-7653-O
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated) integrated circuit (see note)
C3101-3105 21-84874K01 470, +20%, 250V U3150 51-80110E01 RF power 800 MHz 20W
C3110 21-13740B39 39
C3111 21-13740B11 27, +.25 pF non-referenced parts
C3112 21-13740B05 1.5, +.25 pF 03-10943M10 tapping screw TT3x0.5x8, 10 used
C3113 21-13740B22 7.5, +.25 pF 03-10943M11 tapping screw, TT3x0.5x10, 2 used
C3114 21-13740B25 10 04-00131974 flat washer
C3115 08-11051A17 47 uF, 63V 04-05587G01 washer, 2 used
C3116,3117 21-13740B39 39 04-80943V01 lock washer
C3118 21-13740B21 6.8, +.25 pF 09-80131M01 mini UHF coax connector
C3119 21-13740B01 1.0, +25 pF 09-80255E01 heatsink connector
C3120 21-13740B16 4.3, +.25 pF 30-80138M02 coax, cable assembly, 2 used
C3121 23-11048B05 1 uF, +20% 26-80124L02 heatsink
C3122 21-13741B69 0.1 uF 26-80223M06 shield, PA
C3123 21-13741B53 .022 uF 29-80921701 lug, terminal, 2 used
C3124 21-13740B39 39 32-80014N02 gasket, connector access
C3130 23-11048B05 1 uF, +20% 42-80024N01 strap, grounding
C3131 21-13741B69 0.1 uF 42-80915V01 clip, PA grounding
C3132 21-13741853 .022 uF 4/28/90
o
83}2? g?:}é%?ggg (1).;1!-;%20& note: For best performance, order diodes, transistors, and integrated circuit devices by
C3142 21-13740B73 1000 Motorola part number.
C3143 21-13740B39 39
C3144 21-13740B31 18
C3151 21-13740B14 3.6, +.25 pF
C3152-3154 21-13740B39 39
C3155 21-13740B73 1000
C3160 21-13740B39 39
C3161 21-80060M02 1.5, 500V
C3162 21-80060M05 3, 500V
C3163 21-80060M03 2, 500V
C3170,3171 21-13740B39 39
diode (see note)
CR3150,3151 48-80010E01 pin
CR3170 48-80236E07 transient suppressor
bead
E3130 76-83960B01 ferrite core
coil
L3110 24-80036A01 5turn
L3111 24-11030A04 5 turns
L3112 24-80036A01 5 turn
L3120 24-82723H46 2uH
L3130 24-82723H46 2uH
L3140 24-11030B15 10.5 turns
L3141 24-80036A01 5 turn
L3150 24-11030B12 7.5 turns
L3151 24-82723H40 .29 uH
L3152 24-11030B08 4.5 turns
L3160 24-11030E07 RF
L3161 24-11030E04 RF
transistor (see note)
Q3110 48-82233P39 NPN
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R3110 06—11077A46 68
R3111,3112 06—-11077A26 10
R3113 06-11077A57 200
R3114 06-11077A60 270
R3150 06—-11045A31 180, 1/2 watt
R3151 06-11077A76 1.2k
R3170 06-80147M01 .05, +10%, 2 watt
R3171 06-11077A40 39
non-referenced parts

29-80014A01 clip, coax (2 used}

42-10217A30 tie strap

07-80982T01 bracket, feedthru

09-80133M01 receptacle, connector (5 used)

15-80075M01 housing, connector

84-80216L03 circuit board

4/28/90
note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.
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parts list

HLF4098A 35 Watt 800 MHz PA Board (Simplex) MXW-7655-O HLN9305A 35 Watt 800 MHz Simplex Hardware Kit MXW-7656-0
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIFTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (uniess otherwise stated) capacitor, pF, +5%, 50V (unless otherwise stated)
C3201-3205 21-84874K01 470, +20%, 250V C3241,3242 21-80240G20 12
C3210 21-13740B39 39 C3244,3245 21-80240G231 18
C3211 21-13740B11 27 transistor (see note)
C3214 21-13740B22 75 Q3240 48-80225C17 NPN
C3215 21-13740B27 12
C3216 21-13740B25 10 integrated circuit (see note)
C3217 21-13740B39 39 U3220 51-80110E01 RF power 800 MHz 20W
C3218 08-11051A17 47 uF, 63V
C3219 21-13740B39 39 non-referenced parts
C3220 21-11078B07 5.6, +.25, 100V 03-10943M10 tapping screw TT3x0.5x8, 9 used
C3221 08-11051A17 . 47 uF, 63V 03-10943M11 tapping screw, TT3x0.5x10, 8 used
C3222 21-13741B69 0.1 uF, +80 —20% 04-00131974 flat washer, 2 used
C3223 21-13741853 .022 uF 04-80943V01 lock washer
C3224 21-13740B39 39 09-80255E02 connector, power heat sink
C3225 23-11048B05 1 uF, +20% 09-80133M01 receptacle, connector (5 used)
C3226 21-13741B69 0.1 uF, +80 -20% 15-80075M01 housing, connector
C3227 21-13741B53 022 uF 15-80946W02 housing, connector
C3228 21-13740B39 39 26-80801V02 heatsink
C3229 21-13741B69 0.1 uF, +80 —20% 29-80921T01 lug, terminal (2 used)
C3230 23-11048B05 1 uF, +20% 29-84249N01 terminal (5 used)
£3231 21-11078B12 9.1. +.5, 100V 38-80131N0O1 plug, connector
C3246 21-80240G72 4.7, +.25 pF, 250V 42-80281L02 clip, ground
C3247 21-80240G67 2.2, +.25 pF, 250V 42-80985T01 clip, grounding, coax, (2 used)
C3250 21-11078B10 7.5, +.25 pF, 100V 4/28/90
C3251 21-13740839 39 note: For best performance, order diodes, transistors, and integrated circuit devices by
C3260 21-80240G35 15 pF, 250V Motorola part number. ! ’ !
C3261 21-80240G70 3.9, +.25 pF, 250V .
C3262 21-80240G79 5.6, +.25 pF, 250V
C3263 21-80240G69 3.3, +.25 pF, 250V
SOLDER SIDE VIEW C3264 - 21-80240G03 39, 250V
C3270-3272 21-13740B39 39
C3273 21-13741B53 022 uF
C3275 08-11051A17 47 uF, 63V
C3276 21-13740B27 12
SOLDER SIDE RED GBW-7843-0 C3277 21-13740B39 39
COMPONENT . C3278 21-11032B15 .22 uF, +80 —20%
ONENT SIDE GRAY GBW-7842-0 Ca280 21-13740B39 39
OVERLAY BLACK GCW-7845-0 C3281 21-13741B21 .001 uF, +10%
C3282 21-11078B05 4.7, +.25, 100V
C3284 08-11051A17 .47 uF, 63V
J1 clip
ANT CL3200,3201 29-80014A01 coax, terminal
diode (see note)
CR3250,3251 48-80236E21 pin
CR3270 48-80236E07 transient suppressor
bead
E3220 76-83960B01 ferrite core
connector receptacie
J3201 09-83228R01 mini UHF coax
jumper
JU3201,3202 31-80912W01 strip, conductive
coil, RF
L3210,3211 24-80036A01 .5 turn
L3212 24-11030B09 4.5 turns
L3220,3221 24-82723H46 2 uH
L3223 24-80036A01 .5 turn
13240 24-11030E01 RF
L3241 24-11030B13 8.5 turns
L3242 24-80908T01 airwound
L3243 24-80908T42 airwound
L3245 24-11030B10 5.5 turns
L3250 24-11030B13 8.5 turns
L3251 24-82723H44 .039 uH
L3260 24-11030B07 3.5 turns
transistor (see note)
Q3210 48-82233P39 NPN
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R3210 06-11077A46 68
R3211 06-11077A60 270
R3212 06—-11077A57 200
R3213,3214 06-11077A26 10
R3240 06-11086A21 27, 1 watt
R3242 06-11086A08 4.7, 1 watt
R3270 06-80147M02 .01, £10, 2 watt
R3271 06-11086C37 120, 2 watt
R3272,3273 06—11077A30 15
non-referenced parts
30-80138M19 coax, cable assembly, 2 used
84-80905V01 circuit board
4/28/90
note: Fér best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.
SOLDER SIDE RED GBW-7843-0 FEETTHRY >
COMPONENT SIDE GRAY GBW-7842-0 TES WITH T5 T ra Schematic, Circuit Board Diagrams, and
OVERLAY BLACK GCW-7844-0 "N &P BRD) rie(S 4 3 2 1) (MATES WITH T4 Parts Lists for HLF4098A 35 Watt 800 MHz

e 2 ON RF BRDJ Power Amplifier
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Radio Disassembly and
Assembly Procedure

1. Radio Disassembly and Assembly

1.1 TO REMOVE CONTROL HEAD AND CHASSIS
COVERS

(1) Remove control head mounting screws (Figure 1). Pull
control head off and away from the radio.

(2) Remove the two chassis cover screws from each side
(Figure 1). Remove top and bottom covers from chassis.

TOP COVER

CONTROL

COVER HEAD
SCREWS MOUNTING
SCREWS
BOTTOM
COVER
CONTROL
HEAD GPW-7496-0
Figure 1.

1.2 TO REMOVE RF CHASSIS SHIELD

Remove RF chassis shield by prying each of the four
corners at the indentations provided (Figure 2). Be careful not
to over bend any one corner.

© Motorola, nc. 1990
All Rights Reserved
Printed in U.S.A.

RF
CHASSIS
SHIELD

GPW-7497-0

1.3

ey

@

3)

1.4

(D

technical publication services
5555 North Beach Street, Fort Worth, Texas 76137

Figure 2.

TO REMOVE THE POWER AMPLIFIER
HEATSINK (EXCEPT LOW BAND AND 35 WATT
800 MHZ)

Disconnect the transmit and receive coaxial cables from
the RF Board (Figure 3).

Disconnect the 5-pin connector from the logic board
(Figure 4).

Remove the heatsink mounting screws (Figure 4). Pull
heatsink off of chassis while carefully feeding the
transmit and receive coax cables through their respective
holes in the chassis.

TO REMOVE THE POWER AMPLIFIER
HEATSINK (LOW BAND AND 35 WATT 800 MHZ
ONLY) (REFER TO Figure 5)

Disconnect the transmit and receive coaxial cables from
the RF board.

W10003S39-0
3/31/90
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Figure 3. Figure 4.
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Figure 5.

(2) Disconnect the 5—pin connector P2180 from its mating (3) Remove six screws securing the heat sink cover to the
connector J2180 on the Feedthru Capacitor board. heat sink. Remove heatsink cover.




(4) Remove the four heatsink mounting screws which secure 1.6 TO REMOVE THE LOGIC CIRCUIT BOARD
the heatsink to the radio chassis. Separate heatsink from

chassis while carefully feeding the transmit and receive . (1) After the RF board has been removed, turn the radio over
coaxial cables through their respective holes in the and pry off the logic shield (Figure 7). again being
chassis. careful not to bend any one corner or side.

(2) Remove all logic board mounting screws (Figure 7).

1.5 TO REMOVE THE RF CIRCUIT BOARDS . .
(3) Noremove the two regulator heat sink mounting screws

from the side of the chassis (Figure 7). The logic board

(1) After the P.A. heatsink has been removed, pry off the RF can now be lifted out of the chassis.
shield (Figure 6). Be careful not to over bend any one
corner or side. 1.7 TO REMOVE THE POWER AMPLIFIER CIRCUIT
BOARD (EXCEPT LOW BAND AND 35 WATT 800
(2) After removing the RF shield, then remove all the RF MHZ)
board mounting screws and take out the RF board (1) Remove the power amplifier shield by carefully prying

(Figure 6). each corner and side until you can slide the shield off

easily (Figure 8). Remove the shield completely by
guiding the coaxial cables out.

HEATSINK COVER

MOUNTING SCREWS () (2) Unsolder the A+ power connector feedthru leads and the

antenna connector lead (Figure 9).

COAXIAL
2 CABLES

PRY EACH
CORNER AND SIDE

RF SHIELD
GPW-7501-0 w
|
I
Figure 6. 10> PA SHIELD
‘ GPW-7503-0
Figure 8.
REGULATOR
MOUNT NG
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SHIELD SCREWS CONNEGTOR
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CONNECTOR
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POWER DEVICE
. MOUNTING SCREWS
\ I
& ¢

LOGIC BOARD
MOUNTING SCREWS (6)

GPW-7502-0

GPW-7504-0

Figure 7. Figure 9.




(3) UHF ONLY - Remove the stud mount transistor
mounting nut from the back of the heat sink (Figure 11).

(4) Remove two power device mounting screws and all P.A.
board mounting screws (Figure 9 and Figure 10), and
then take out the P.A. board.

POWER

CONNECTOR
LEAD ANTENNA

CONNECTOR
LEAD

POWER DEVICE
MOUNTING SCREWS

PA BOARD
MOUNTING SCREWS

GPW-7505-O

Figure 10.

STUD MOUNT
TRANSISTOR NUT

GPW-7506-0

Figure 11.

1.8 TO REMOVE THE POWER AMPLIFIER CIRCUIT
BOARD (LOW BAND AND 35 WATT 800 MHZ
ONLY) (REFER TO Figure 5)

(1) Remove two screws securing Feedthru Capacitor Board
to headsink wall. Separate the Feedthru Capacitor Board
from heatsink wall.

(2) Removenutand lock washer securing antenna connector
J1 to heatsink.

(3) Removefivetransistor mounting screws and eight circuit
board mounting screws.

(4) Unsolder the (+) lead of power connector J2 from the
circuit board. (Do not remove the screws securing J2 to
the heatsink.

(5) Apply heat from the soldering iron to the (=) lead of the
power connector while simultaneously lifting the board
upward. at an angle until antenna connector clears the
hole in the heatsink.

1.9 TO RE-ASSEMBLE THE RADIO (EXCEPT LOW
BAND AND 35 WATT 800 MHZ)

Reverse the disassembly procedure and tighten all screws
to the torques specified in Table 1.

1.10 TO RE-ASSEMBLE THE RADIO (LOW BAND
AND 35 WATT 800 MHZ ONLY) (REFER TO
Figure 5)

(1) Set the circuit board into the heatsink.

(2) Reinstalllockwasher and nut securing antenna connector
J1 and tighten.

(3) Reinstall five transistor mounting screws and tighten.

(4) Reinstall eight circuit board mounting screws and
tighten. Note that the hole marked “*” is secured by one
of the heatsink cover mounting screws, so do notinstall al
board mounting screw in this hole.

(5) Reinstall Feedthru Capacitor Board to heatsink wall
using two screws.

(6) Reassemble heatsink to radio chassis and secure with
four heatsink mounting screws.

(7) Reconnect 5—pin connector P2180 to J2180 on Feedthru
Capacitor Board, and reconnect two coaxial cables to RF
board.

(8) Replace heatsink cover and secure with four cover
mounting screws.

2. Programming

The MaxTrac radios can be programmed in the field to
these parameters:

¢ Receive and Transmit frequencies

¢ Transmit Frequency Adjustment (warp)
¢ PL or DPL encode and decode Codes

e Transmit Power Output

e Transmit Deviation

e Time Out Timer

o Mode Slaved Scan List

Configuration information for programming these pa-
rameters is contained in the MaxTrac RADIO SERVICE
SOFTWARE package (RVN4019C for 5.25 inch drives and
RVN4020C for 3.5 inch drives).

A personal computer (P.C.) and the appropriate software
Diskette will be required in addition to the items listed in
Recommend Test Equipment.

We strongly suggest the servicer become familiar with
the programming techniques applicable to the MaxTrac
Radios.




Table 1. Fasteners, Tools, and Torques

oy | oesememon | voommon | ae | “mE | e | |
03-10945A11 Flastite M3 x SLT. C°;rt]g°:n'ﬁa§p3,'fs' 9 T10 8in. Ibs. 7in. Ibs.
03-80270L01 '\T";f(h'gg:”gc’r‘e; o8 ngj’wn‘zad 2 T15 101n. Ibs. 10/in. Ibs.
03-80271L01 | SapureMAX.7X27 | Heat Sink Mounting | 2 15 12-14in. Ibs. | 12-14in. Ibs. H
03-10943M04 | g fAPUEM25XE DZi?clga&%uﬂi%g 5 T8 6-8in.lbs. | 4-6in. Ibs. A
03-10943M09 | g, TaPMteM3xE R':,cl'ﬁ:gn%'d' 12 T10 8-9in.lbs. | 8-9in. Ibs. c
03-10943M10 | o, TaPMte MSXE P'Am?)ﬁ‘r’]itcir‘ff'd 8 T10 11-13in.Ibs. | 8-10in. Ibs. D
03-10943R04 Topthe M2.5 x 8 D'Z?/?C‘fa'i}l‘gum%g 2 T8 8-10in.lbs. | 6-8in. Ibs. B
03-10943R55 Torle.w[)-‘tli;? ,Z"ga’é Sk Chassis Covers 4 T10 10-12in.Ibs. | 810 in. Ibs. |
03-00136756 | 2P0 10-16x5/8 ,\m‘?"t?fé Speaker 3 S8 Hex | Fieinstl. | Field Instl.
03-00140001 Tapgi;“iﬁpss‘_‘Pgaﬁ 718 E’gggﬁ,fﬁ;i;‘” 4 P2 6-8in.lbs. | 6-8in. Ibs. J
09-80131M01 Hg;‘/;ﬁt”s&r:‘”:;g ‘;” Comp - hmenna ol 12 Hex 1 1g-20in. Ibs. | 18-20in. Ibs. E
02-00007003 Hex Nut 8-32 P'A'Kﬂsgggﬁag‘”ce 1 5/16 Hex 5in. Ibs. 5 in. Ibs. G
38-90041MO1 Plug, Button Heat Sink Plug 1 — — — F
03-84244C03 Screw, Wing ,&;‘Li’t?% Speaker 2 — FieldInstl. | Field Instl.
03-80105F01 Screw, Tee Knob Radio Mounting 2 — Fieldinstl. | Field Instl.
03-10943m72 | g, TaPtteMOXE Mo";ﬁg:ggé‘r;’;ﬁét. 1 T25 32-34in.lbs. | 30-32in. Ibs.
0a0013s0n1 | pong 10-18 X34 | rinnion Mounting 6 SIS Hex | Field nstl. | Field Inst.

o tex o | Trnnioaianting | 6 | b | et | Fieiginst
03-10913a43 | aomne M58 M ianﬁ?ng"g"p 1 T25 12-14in.Ibs. | 12=14 in. Ibs.
0310908808 | Gjrachine M5 Moot | Trunmocking q 2 T25 Field Instl. | Field Instl.
03-10943M11 Taptite M3 x 10 Power Connector 2 T10 9-11in.lbs. | 7-9in. Ibs. D

S/L Torx. Pam H6
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HCN1048A o parts list
CO NTRO L HEA D MaxTrac 50/100/820 Radio Exploded View MXW-7605-O
SWITCH BOARD REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
1 03-80270L01 mounting screws, front, 2 used
2 15-80129L01 housing, control head, 2 frecuency
3 36-80144M01 knob, control
4 50-80085D02 speaker
5 42-80253L01 retainer, speaker, 4 used
6 03-10945A11 screw, plastic, 9 used
7 38-80272L02 pushbutton, 2 used (HCN1048 only)
8 43-80273L01 spacer, pushbutton (HCN1048 only)
9 75-80200L01 keypad (HCN1048 only)
10 29-00129883 wire wrap, 2 used
11 07-80037M01 bracket, switch board
12 27-80128L02 frame, chassis
13 15-80953T01 cover, VCO shield
14-80932U01 mylar insulator, VOC shield cover
14 26-80038M03 shield, RF chassis
14-80935U01 paper insulator, RF chassis shield
15 03-10943M09 taptite screw (M3x6), 12 used
16 15-80127L01 cover, housing, 2 used
10 17 15-80124M01 cover, logic shield
18 03-10943R55 taptite screw (M3x8, flathead), 4 used
19 03-10943R04 taptite screw (M2.5x8, flathead), 2 used
DISPLAY BOARD 20 26-80223M05 shield, PA, VHF/UHF
26 20 26-80223M06 shield, PA, 800 MHz
21 09-80131MO1 connector, antenna
22 26-80124L01 heatsink, VHF/UHF
22 26-80124L02 heatsink, 800 MHz
23 09-80255E01 connector, power
24 03-10943M10 taptite screw (M3x8), 8 used
25 03-80271L01 machine screw (M4x17), 2 used
26 03-10943M11 taptite screw (M3x10), 2 used
27 27 04-00131974 washer, 2 used
28 15-80076M01 housing, accessory connector
ESCUTCHEON 29 75-80918T02 pad, shock insulating, 5 used
30 04-00002636 washer
31 32-80014N02 gasket, accessory connector
32 75—-80019R01 keypad
33 30-80043N05 coilcord (std)
RF BOARD 33 30-80043N06 coilcord (long)
GPW-7612-0 NAMEPL ATE 3/31/90
25

SWITCH BOARD

LOGIC BOARD

GDW-7606-0

Exploded View and Parts List
for MaxTrac 50/100/820
PW-7604-0

3/31/90



parts list

MaxTrac 300/840 Radio Exploded View MXW-7608-O
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 03-80270L.01 mounting screws, front, 2 used
2 15-80129L02 housing, controi head
3 36-80144M01 knob, control
4 50-80085D02 speaker
5 42-80253L01 retainer, speaker, 4 used
6 03-10945A11 screw, plastic, 9 used
7 38-80272L02 pushbutton (HCN1043, HCN1049 only)
6 Freqeuncy Models, 3 used
16 Fregeuncy Models, 5 used
8 43-80274L01 spacer (1x2), pushbutton
(HCN1043, HCN1049 only)
9 43-80275L01 spacer (1x3), pushbutton
(HCN1043, HCN1049 only)
10 75-80201L01 keypad (HCN1043, HCN1049 only)
1 38-80077N01 button, plug, 2 used (6 Frequency only)
12 32-80907T01 gasket (6 Frequency only), 2 used
(HCN1043, HCN1049 only)
13 29-00129883 wire wrap, 2 used
14 07-80037MO1 bracket, switch board
15 27-80128L02 frame, chassis
16 15-80953T01 cover, VCO shield
14-80932U01 mylar insulator, VOC shield cover
17 26-80038M03 shield, RF chassis
14-80935U01 paper insulator, RF chassis shield
18 03-10943M09 taptite screw (M3x6), 12 used
19 15-80127L01 cover, housing, 2 used
20 15-80124M01 cover, logic shield
21 03-10943R55 taptite screw (M3x8, flathead), 4 used
22 03-10943R04 taptite screw (M2.5x8, flathead), 2 used
23 26-80223M05 shield, PA, VHF/UHF
23 26-80223M06 shield, PA, 800 MHz
24 09-80131M01 connector, antenna
25 26-80124L01 heatsink, VHF/UHF
25 26-80124L02 heatsink, 800 MHz
26 09-80255E01 connector, power
27 03-10943M10 taptite screw (M3x8), 8 used
28 03-80271L01 machine screw (M4x17), 2 used
29 03-10943M11 taptite screw (M3x10), 2 used
30 04-00131974 washer, 2 used
31 32-80039M01 gasket
32 15-80076M01 housing, accessory connector (5 pin)
32 15-80922V01 housing, accessory connector (16 pin)
33 75-80918T02 pad, shock insulating, 5 used
34 04-00002636 washer
35 32-80014N02 gasket, accessory connector
36 75-80958X01 keypad (16 Frequency)
36 75-80018R0O1 keypad (6 Frequency)
37 30-80043N05 coilcord (std)
37 30-80043N06 coilcord (long)

3/31/90

note: The part number for the speaker lead assembly, including connector P10 and two
speaker lugs, is 01-80747T30.

Exploded View and Parts List

for MaxTrac 300/840

PW-7607-0
3/31/90
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