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RF Board

1. Theory Of Operation

1.1 LOWBAND RECEIVER

Thereceived signal is applied to the radio’s antenna input
J1 and routed through the harmonic filter and antenna switch
which are located on the PA deck. The signal is then routed via
coax to J4 on the RF board and passes through a 4 pole
bandpass filter.

The signal then passes through one stage of RF amplifica-
tion Q1, which has a current source comprised of Q2, Q3,and
Q4. This circuitry sets a bias current that does not vary
regardless of DC Beta variations on Q1. CR2 located on the
input side of Q1 is a protective diode that ensures Q1 will be
protected from high level RF signals. The amplified signal
then passes through a second 4 pole bandpass filter.

The amplified RF signal is then mixed with the receive
VCO signal in the double balanced guad diode mixer, CR1.
The desired 10.7 MHz IF signal is then amplified through Q51
and passes through a IF delay line used for extender operation,
The 10.7 MHz IF signal proceeds through the extender
blanker switches, Q52 and Q53. Q54 provides another stage of
IF amplification to the signal.

The 10.7 MHz IF signal then passes through a 4 pole
crystal filter. One more stage of amplification Q56, occurs
before the IF signal is sent to the receiver subsystem IC, U51.

US1 (see Figure 1) is a complete receiver subsystem and
the 10.7 MHz signal is mixed with a 10.245 MHz crystal to
produce a 455 kHz second IF signal. The second IF signal is
then amplified and filtered by 455 kHz ceramic filters, FL51
and FL52.

The audio detector is internal to the U51 IC. The
quadrature detector detects the audio and routs it to the PL
filter and carrier squelch amplifier. The carrier squelch
amplifier amplifies the detected audio and routs it via US1-8
to the squelch control R70. The squelch control output is
routed through a high pass filter to remove the receive audio
components. The remaining noise above the audio band is
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detected via U51-6 by the carrier squelch detector which
generates a DC voltage. This voltage controls the audio mute
circuits. The detected audio is then sent to the logic board
audio circuitry via U51-5 to J6-3.

1.2 EXTENDER OPERATION

After the first mixer stage CR1, the RF signal passes
through post mixer filtering comprised of bandpass selectivity
circuits surrounding L51,L.52, and L.53. First IF amplification
is provided by Q51. The IF signal divides at the base of Q51.
The extender pulse detector and blanker circuits are fed by one
path while the first IF amplifier Q51 is driven by the other.

The first IF amplifier Q51 amplifies the signal where it
couples into the IF delay line section comprised of circuits
associated with L55 and L56. After the signal passes through
the delay line the signal can be blanked with the appropriate
signal applied to Q52 and Q53. Post blanker isolation is
provided by Q54. The signal then passes into the first 4 pole
filtering section of the 10.7 MHz IF.

The Extender samples RF from the base of Q51 and
drives the extender isolation amplifier Q351. Q351 in turn
amplifies the signal and pulse which is then applied to the gain
block U351. Q352 detects the output of U351 for further
processing. Pulse shaping and amplification are accomplished
by Q353 and Q354. Q355 is driven to toggle Q52 and Q53 in
the IF to blank the noise pulse as it exits the IF delay line. The
output of Q354 also drives a three stage AGC detector
comprised of Q356, Q357, and Q358 which reduces the gain
of U351 under large signal and high pulse repetition rate
conditions.

1.3 VHF RECEIVER

The received signal is applied to the radio’s antenna input
and routed through the harmonic filter/ antenna switch. The
output is then routed via coax to J4 on the RF board. The input
at J4 is matched to a fixed tuned 4 pole filter. The 4 pole filter
has a 3 dB bandwidth of 40 MHz and 1 dB bandwidth of 35
MHz centered at about 160 MHz.
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Figure 1. Receiver IC Block Diagram

The output of the filter is matched to the base of RF
amplifier Q1. Q1 has a current source, Q2, to set a bias current
of 16 mA regardless of DC Beta variations of Q1. The QI
emitter resistors are used to provide voltage feedback to limit
Q1’s gain to about 14 dB. CR2, located on QI’s input, is a
protective diode that ensures Q1 is protected from high level
RF signals.

The output of Q1 is applied to a 3 pole filter centered at
about 160 MHz. The first 4 pole filter, RF amplifier and the 3
pole filter provide image spur rejection.

The quad diode mixer, CR1, is a passive double balanced
mixer. The output of the mixer goes to the diplexer circuit

which allows the mixer to be matched to the First IF amplifier,
Q51, at the IF frequency of 45.1 MHz.

Q51 amplifies the IF signal by approximately 20 dB. The
output of Q51 is filtered by matched ceramic filters Y51 A and
Y51B. The first IF is then
amplified by Q52 by approximately 18 dB and sent to the
receiver subsystem IC U51-19 (see Figure 1).

The 45.1 MHz first IF signal is applied to the second
mixer section of U51. A 44.645 MHz crystal oscillator
provides the low side injection signal for the second mixer via
U51-19. The second mixer takes the 45.1 MHz and the 44.645
MHz and produces a455 kHz second IF signal. The second IF




filtering is achieved by using multiple resonators, FL.51 and
F152. These filters are tuned to 455kHz.

The audio detector is internal to the U51 IC. The
Quadrature detector detects the audio and routs it to the PL
filter and to the carrier squelch amplifier. The carrier
squelch amplifies the detected audio and routs it via U51-8
to the squelch control R60. The squeich control output is
routed through a high pass filter to remove the receive audio
components. The remaining noise above the audio band is
detected via US1-6 by the carrier squelch detector which
generates a D.C. voltage that controls the audio mute
circuits. The detected audic »s *en sent over to the logic
board via U51-5/J6-3.

1.4 UHF RECEIVER

The receiver signal is applied to the radio’s antenna
input and routed through the harmonic filter and antenna
switch, which are located on the PA deck. The output is
then routed via coax to J4 on the RF board.

The incoming signal at J4 passes through a 3 pole
bandpass filter. A stage of RF amplification, Q1, amplifies
the signal which passes to a 4 pole bandpass filter. The
filtered signal then passes to the first mixer stage, CR1. The
voltage controlled oscillator output is fed to the first mixer
as a low side local oscillator. The resultant signal of 45.1
MH:z is then amplified by the first IF amplifier QS1. Then
amplified 45.1 MHz IF signal then passes through a 4 pole
crystal filter consisting of Y51A and Y51B. Another stage
of amplification, Q52, occurs before the RF signal passes
into the receiver subsystem IC, U51 (see Figure 1).

The 45.1 MHz first IF signal is applied to the second
mixer section of U51. A 44.645 MHz crystal oscillator
provides the low side injection signal for the second mixer
via U51-19. Y52 is a 44.645 MHz crystal which feeds the
oscillator via U51-15. The second mixer takes the 45.1
MHz and the 44.645 MHz signal and produces a 455kHz

second IF signal. The second IF filtering is achieved by -

using multiple resonators, FL51 and FL52. These filters are
tuned to 455kHz.

The audio detector is internal to the U51 IC. The
quadrature detector detects the audio and routs it to the PL
filter and to the carrier squelch amplifier. The carrier
squelch amplifies the detected audio and routs it via U51-8
to the squelch control R60. The squelch control output is
routed through a high pass filter to remove the receive audio
components. The remaining noise above the audio band is
detected via U51-6 by the carrier squelch detector which

. generates a D.C. voltage that controls the audio mute
circuits. The detected audio is then sent over to the logic
board via U51-5/6-3.

1.5 800 MHz RECEIVER

The received signal is applied to the radio’s antenna
input and routed through the harmonic filter and antenna
switch, which are located on the PA deck. The output is
then routed via coax to J4 on the RF board.

The incoming signal passes through a bandpass filter,
FL1 and then through one stage of RF amplification, Q1.
The amplified output of Q1 is then sent through another
section of filtering, FL2.

The filtered signal then passes to the first mixer, Ul.
The voltage controlled oscillator output is fed into the mixer
and the resultant 45.1 MHz IF signal is then sent to the first
IF amplifier, QS51. The amplified 45.1 MHz signal then
passes through a 4 pole crystal filter consisting of Y51A and
Y51B. Another stage of amplification, Q52, occurs before
the signal passes into the receiver subsystem IC, U51 (see

Figure 1),

The 45.1 MHZ first IF signal is applied to the second
mixer section of US1. A 44.645 MHz crystal oscillator
provides the low side injection signal for the second mixer
via U51-19. Y52 is a 44.645 MHz crystal which feeds the
oscillator via U51-15. The second mixer takes the 45.1 MHz
and the 44.645 MHz signals produces a 455 kHz second IF
signal. The second IF filtering is achieved by using multiple
resonators, FL51 and FL52. These filters are tuned to
455kHz.

The audio detector is internal to the US1 IC. The
quadrawre detector detects the audio and routs it to the PL
filter and to the carrier squelch amplifier. The carrier
squelch amplifier amplifies the detected audio and routs it
via U51-8 to the squelch control R60. The squelch control
output is routed through a high pass filter to remove the
receive audio components. The remaining noise above the
audio band is detected via U51-6 by the carrier squelch
detector which generates a D.C. voltage that controls the
audio mute circuits. The detected audio is then sent over to
the logic board via U51-5/36-3.

1.6 SYNTHESIZER OPERATION

Before frequency synthesis can begin the
microprocessor must load frequency divider information
into the PLL IC U101 (see Figure 2). The PLL IC contains 3
programmable dividers. The program is serially loaded via a
common data line U101-10. The data is loaded one bit at a
time, with each low-to-high transition of the CLOCK at
U101-11 latching data from shift registers into the reference
divider (R), divide-by-N, or divide-by-A latches depending
on the control bit. A logic of the control bit selects the
reference counter latch, while a logic low selects the divide-
by-N., or divide-by-A counter latch.

After the microprocessor loads data into the PLL IC,
SYNTH LATCH ENABLE line goes low. The synthesizer
is then ready to generate a transmit or receive first injection
frequency.

As an example for the 800MHz trunk models, the
latches are loaded with data to give the following:

12.5 kHz at the output of the divided-by-R counter
when the reference oscillator signal is applied at U101-1.

12.5 kHz at the output of the divided-by-N counter
when the VCO is operating at the desired receive injection
or transmit frequency. 3
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Figure 2. Synthesizer Section Block Diagram




During the frequency synthesis, the divide-by—A and
divide-by—N counters begin counting down from the pro-
grammed values (A and N respectively) at the same time. The
MOD CON line U101-12 is low so the divide—by—127/128
prescaler divides by 128. Therefore, the effect of the prescaler
U102 is to divide the VCO output by 128 and apply it to
U102-8. When the divide—by—A counter completes counting
down, the control logic sets the MOD CON line high, and the
divide-by—127/128 prescaler divides by 127 until the divide—
by—-N counter completes the programmed value on N. After
the divide-by-N counter completes counting down, the
counters are set back to their programmed values. The MOD
CON line is set low and the counters begin counting down
again. The effect of the prescaler and divide-by—A, divide—
by—N counters is to divide the VCO frequency by anumber, N,
where:

Nr = 128 X A + 127 x (N-=A)
=127 x N + A
The output of the divide~by—N counter is equal to:

f\/CO
127 X N + A
where fyco is the output frequency of the VCO

When the phase—locked loop is locked:

f.
VCo - 12.5 kHz = fvco
127 X N + A NT

The reference oscillator frequency is 14.4 MHz and the
output of the divide—by-R must be 12.5 kHz. Therefore:
144 MH
R = —— " = 15210 = 0100 1000 00002
12.5 kHz
The values of A and N are dependent on the desired VCO
frequency and the VCO frequency is dependent of the transmit
frequency or receive frequency as shown:

fuco = fr or (fx — 45.1 MHz)
where f1 = the transmit frequency
1R = the receive frequency

The values of A and N can be determined from the desired
frequency of the VCO, where:

. Ny
N = integer part of
Hieger pa 127
A = remainder of &
127

For example, if the receive frequency is 851.0125 MHz
fvco = 851.0125 MHz -~ 45.1 MHz = 805.9125 MHz
805.9125 MHz

12.5 MHz
510 INTEGER PART OF QUOTIENT

127] 64793

635

then NT =

129
127

"23 REMAINDER

= 510 = 010 1111 11102
A =23 = 012 0111

Z
|

The 12.5kHz outputs of the divide~by—A and divide—by—
N counters are applied to phase detector A. The output of
phase detector A is applied to phase detector B. There are 2
output signals for phase detector B (phase R and phase V).
Signals phase R (U101-16) and phase V (U101-15) consist of
pulses with a pulse width that depends on the phase error for
the two signals at phase detector A. If the frequency fv is
greater than ff, then error information is provided by phase V
pulsing low, while phase R remains essentially high. When fv
and fr are both in phase, both phase V and phase R remain
high, except for a small minimum time period, and they both
pulse low in phase. These pulses are applied to the charge
pump and are used to correct VCO frequency.

The MaxTrac VHF model uses a divide-by—64/65
prescaler, while the UHF and 800 MHz models use the
divide—by—127/128 prescaler. The working principles for the
LOWBAND, VHF, UHF and 800 MHz models are the same.

When the synthesizer is locked, U101-7 applies a high
level signal with very narrow negative going pulses to the
loss—of-lock detector. The very narrow negative going pulses
have a high average DC level that is not sufficient to turn on
transistor Q101. This keeps the voltage across C102 low
which indicates a lock condition.

When the synthesizer is out of lock, the output of U101-7
becomes a pulsating DC signal with an average DC level that
varies between0.5V and 4.4V. This turnson Q101 and charges
up C102 to at least 3.0V indicating a out—of—lock condition.

1.6.1 Charge Pump

The charge pump consists of Q102-Q105. The phase V
(U101-15) signal from the PLL IC is applied to Q103 while
phase R (U101-16) is applied to Q102. When the synthesizer
is locked, both signals consist of a pulse train with a period of
80uSecand negative going pulses. The phase R negative pulse
turns off Q102 and brings the emitter of Q104 to 9.6V which
turns on Q104. The negative pulse of phase V turns Q103 off
which reduces the current flow to R114 and in turn reduces the
voltage across R114. This will cause Q105 to turn on and sink
current from Q104. When the synthesizer reaches lock, the
voltage at the steering line test point (SL) will be between
1.3V to 7.8V. When the synthesizer is reprogrammed with a
new frequency, the previous SL voltage would now give a
wrong frequency and will cause the phase R and phase V to
have differing pulse widths. This will result in a situation
whereby Q104 and Q105 turn on and off at different times
resulting in a series of summed current pulses to the loop filter
that charges or discharges C110 producing the new SL
voltage. If the frequency of the VCO is higher than that of
phase R, then C110 discharges. The reverse happens when the
frequency of the VCO is lower.

1.6.2 Loop Filter

The loop filter consists of R119 and R120, capacitors
C109 through C111. This loop filter is a low pass filter that
attenuates noise and rejects the loop reference frequency so
that these signals cannot modulate the VCO. The voltage
across C110 is the steering line voltage that controls the VCO
frequency.




1.6.3 Reference Oscillator

The 14.4 MHz reference oscillator is supplied froma 14.4
MHz crystal Y151. This crystal has a 8 digit temperature
coefficient that needs to be keyed into the radio during unified
chassis auto tune. The reference oscillator is warped into the
desired range at room temperature by adjusting L151 manual-
ly (new field adjustment). The oscillator is temperature
compensated by varactors CR151 and CR152. A change in
DC voltage at frequency control J6-9 changes the varactor
capacitance and warps the frequency of the oscillator. Itis very
important that this control voltage be defined when tuning
LI5Ti.e. 5.2V +0.01V DC at J6-9. During the 7 digit code
generation this control voltage is changed between 4.9V DC
to 5.5V DC and the transmit frequency noted. During
auto—tuning of the unified chassis, the electronic warping of
the reference oscillator is performed by changing this control
voltage. During temperature compensation, the radio “reads”
the temperature of Y151 by sensing the forward bias across
CR176 and its translation via amplifier U176 to give temp
sense voltage at J6—14,

The temp sense voltage is proportional to the actual
temperature measured. The reference oscillator will be
warped according to the temperature of the oscillator in order
to correct the drift in frequency due to heating of the crystal
Y151. Analysis of this temp sense circuit centers around the
DC voltage measurements of the various nodes. All the
resistors associated with this circuit have a 1% tolerance,
therefore any component damage or part value change will
affect the translated voltage at J6—14. The diode, CR176,
needs to be flush to the board to ensure an accurate temp
sensing. During transmissions with PL/DPL tones, the
reference oscillator will be modulated. Potentiometer R164
controls the reference modulation level.

1.7 VOLTAGE CONTROLLED OSCILLATOR

MaxTrac models for LOWBAND, VHF, and UHF use
two separate VCO’s, one for transmit and one for receive. The
MaxTrac 800 MHz radio uses one VCO for transmit and
receive. Switching between the transmit and receive VCO’s is
accomplished by the use of a switching circuit consisting of
transistors Q277, Q278, and Q279. Transistor Q276 provides
the 8.5 volt source to these transistors to power the VCO’s.
During the transmit mode, J6-4, the Transmit/Receive Shift
Line,is at.1V DC. This will cause Q277 and Q278 to turn on
and switch 8.5 volts to the transmit VCO. Q279 is turned off
and keeps the 8.5 volts from reaching the receive VCO.
During the receive mode, the voltage on J6—4 goes 10 9.6 volts.
This turns Q277, Q278 off and Q279 on. The 8.5 volts is
applied to receive VCO and the transmit VCO is shut off.

The transmit and receive VCO’s are very similar in
design. The transmit VCO has a modulation circuit added and
will be discussed later. The steering line D.C. voltage from the
synthesizeris applied to each VCO. L213 in the transmit VCO
and L.202 in the receive VCO are tuned for a steering line
voltage of 7.8V DC at the high end of the band. Varactors
CR210-213 in the transmit VCO and CR202-205 in the
receive VCO are used to change the frequency of the VCO.

The steering line D.C. voltage is applied to the varactors
whose capacitance changes as the voltage increases or
decreases. The steering line voltage is checked for greater than
1.8 volts at the low end of the band. This is to ensure that the
tuning range is made as large as possible by the synthesizer.

In the transmit mode, the modulating signal applied to
J6-10 changes the varactor capacitance of CR209 and
modulates the VCO. Resistors R222, R223, and R225 act as
potential dividers and only a fraction of the modulating signal
is seen by CR209. The resistor combination also helps by
attenuating any stray unwanted signals.

Q206 in the transmit VCO and Q203 in the receive VCO
are the FET oscillators.

Transistors Q207, Q208 in the transmit VCO and Q204,
Q205 in the receive VCO are the buffer amplifiers. A sample
of the VCO frequency is fed back to the synthesizer circuit
from the base of Q208 (transmit) and Q205 (receive). This
sample is necessary for the synthesizer to “know” if the VCO
is at the required frequency. The output of Q208 goes to the PA
deck to be amplified. The output of Q205 makes up the local
oscillator and is fed to the first mixer CR1.

The UHF VCO has an added circuit where the VCO
frequency can be shifted by changing the voltage at J6—12. At
the lowerrange, transistor Q209 is turned on and switches 9.6
volts to pin diodes CR201 and CR208. This causes C226
(transmit) and C203 (receive) to be added to the VCO and
shifts the frequency of the VCO.

In the 800 MHz radio, there is only one VCO and it is
contained in module U201. The transmit frequency range is
806825 MHz while the receive frequency range is 851-870
MHz. The receive local oscillator signal is extracted from
Q202. The transmitter signal is also extracted from Q202 with
an additional buffer Q203. During the receive mode, the VCO
signal from transistor Q203 is attenuated by turning off Q204.
An attenuated VCO output is still available at J5 during the
receive mode and the receive injection frequency can be
measured. In the 800 MHz talk around radio, there is a similar
pin diode shift circuitry like that used in the UHF radios to
shift the VCO frequency to the 851-870 MHz range.

2. Troubleshooting Guide
2.1 RECEIVER SECTION

The theory of operation and schematics along with the
troubleshooting chart “RECEIVER” will aid the servicer in
isolating to the faulty component.

The use of proper test equipment such as the R2021D or
R2001D with TEK-10 probe will also help in making
accurate comparison measurements.

Refer to the proper schematic for each band for the
voltages and waveforms. Observe the notes for information on
how to set up for the measurements. When using the TEK—10
probe, be sure of a good RF ground before assuming the
reading is correct.

“




Although many of the components are located on the
solderside, the schematics can be used to isolate before having
to pull the board from the chassis.

2.2 SYNTHESIZER SECTION

The synthesizer uses a phase locked loop design. Before
troubleshooting this section the servicer may wish to review
the theory of operation before continuing.

The synthesizer can be checked for an “out—of-lock”
condition by looking at the lock detect line at J6-5. When in
lock, the voltage will be 0V DC and when out of lock, the line
will typically be 3V DC .

Be sure the DC voltages to the synthesizer are correct
before proceeding. Troubleshoot the voltage regulators if
wrong voltage levels are recorded.

Next, check Fr which is pin 13 of the synthesizer.
Depending on the model of radio, a frequency of either 12.5
kHz, 6.25 kHz, or 5 kHz will be seen. This proves that the
reference oscillator’s output and the programming of the
synthesizer are good.

If Fr is bad, check to see that the reference oscillator’s
output is on frequency and at the proper level. If the reference
oscillator is off frequency, use the Radio Service software to
try and warp the oscillator frequency on. Do not attempt to
warp L151 on the RF board. This coil is factory adjusted and
should not be field adjusted.

If the frequency will not warp on, check to make sure the
DC voltages around the reference oscillator are correct. Board
replacement will have to be done if the fault does not clear
after programming.

The use of an open loop test will help to isolate between
the synthesizer and VCO. By using a variable DC supply and
breaking the steering line voltage away from the VCO, you
can insert a DC voltage and observe the VCO’s output. If the
VCO tracks with the external DC voltage, the problem s in the
synthesizer and prior to the steering line.

Tracing the signal through the feedback amplifier, it is
important to pay close attention to the signal levels. Refer to
the schematics for proper signal level for each band.

At the prescaler, the frequency can be calculated by
dividing Fvco by 128 for 800 and UHF. Dividing by 64 is for
the VHF model. Check the Modulus Control line on pin 6 of
the prescaler. There should be a pulse train at the loop rate
(12.5, 6.25, 5 kHz). If this is not present, then either the
prescaler is loading down the signal or the synthesizer is bad.

Finally, check Fv. This should be a pulse train at the
reference rate. It should be in lock with Fr. If there is no pulse
train but you have a good signal from the prescaler, then the
synthesizers internal dividers are bad.

IfFv is okay then check the outputs to the Charge Pumps.
The ground pulse will be at the reference rate. When Fv leads
Fr, the pulse from pin 15 will have an increased pulse width. 1f
Fr leads Fv, then the pulse out pin 16 will have an increased
pulse width.

If the DC power supply is still connected on the steering
line, disconnect it. Reattach the steering line circuitry and

attach a DC DVM to the steering line test point. While

monitoring the DVM, momentarily touch the base of Q103.
The steering line voltage should drop to almost OV DC . Next,
ground the base of Q102. The DVM should increase to almost
+9.6V DC. If either of these checks do not work, troubleshoot
that particular side of the pumps.

Finally, if everything in the Phase Locked Loop appears
to be normal, except for lock detect J6-5, check out the Lock
Detect circuit. Synthesizer pin 7 should be very narrow
ground pulses whenin lock and the pulse width will be random
when out of lock.

3. Extender Field Test

The purpose of this test is to give field technicians the
ability to verify extender functionality without using a pulse
generator box (such as the TEK-47A or TEK—21). This test
does not take the place of factory testing of the extender.

3.1 TEST EQUIPMENT

R2001D Motorola Communication System Analyzer or
Equivalent.

3.2 TEST PROCEDURE

(1) Ensure that the radio is turned off; then connect the RF
generator output to the antenna port of the radio. Tune the
RF generator to the receive (RX) frequency of the radio
mode to be tested.

(2) Adjust the RF output level from the R2001D to—47 dBm
(! millivolt).

(3) Modulate the RF signal with 100% AM modulation at a
frequency of 10 kHz. Use either tone A or B modulation
from R2001D with AM ‘limit (RF Section) set to
Minimum.

(4) Locate the VAGC Test Point (see Figure 3) in the
extender section of the RF board. Short the test point pad
to ground using a small piece of wire soldered from the
pad to the coil can (L352/L.353) nearby.

(5) Turnthe radio on. The extender is in the “ON” state when
the radio is turned on.

(6) Observe the Extender Test Point (see Figure 3) with a
10:1 oscilloscope probe. Pulses at the repetition rate of 10
kHz should be seen.

(7) Turn the extender off by depressing the monitor button
on the control head for 3 to 4 seconds; listen for the three
low—pitched tones. There should be no pulses at the test
point. Turn the extender on again by depressing the
monitor button on the control head for 3 to 4 seconds;
listen for three high—pitched “beeps.” The pulses should
be seen at the test point.

(8) Turn the radio off and remove the wire used in Step 4.
This concludes the extender functionality test.

Note
If the Extender does not function as described
above, replace the RF board.
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Range 1 Parts List

HLB4099A RF Board, 29.7-36 MHz MXW-6563-B MXW-6563-B (2) MXW-6563-B (3) MXW-6563-B (4) MXW-6563-B (5)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, chip, pF, +5%, 50V (unless otherwise indicated) 8208 21—13740517 3;21'2:5 %%_20 y IE§12 (3—218 gtgggggmgi gg un m gg 82:}}3;;383 }g:: voltage regulator (see note)
_ 211-213 21-11032B15 22 uF, + % 2u
% Pt Ao & UF, +80-20% C214,215 21-13740B43 56 L221 24-80063M11 068 uH R157 06-11077A78 1.5k Z:;z; (see note) 48-80140L15 zener, 10V
C3 2113740866 510 c216 21-13740B13 3.3, +.25 pF L222 24-80063M24 82 uH R158 — not used A
ca 21-13740B57 220 C218-220 21-11032B15 0.22 uF, +80-20% L352,353 24-80164M01 tunable, 0.7 uH R160,161 06-11077A98 10k Y51 91-80172D01 filter, 10.7 MHz
o6 21-13740838 36 Coos Siia7a0B2  0sEoE Lag7 o 548014MO1  tunable, 0.7 uH Rigd {o0550008  varisble, 22k Yion i 80174008 14amiz
_ 223 21-13740B25 10, +.5pl tunable, 0.7 u variable, X z
e 21-13740819 58, +.25pF C224 21-13740B41 47 L358 24-80063M27 22 uH R165 06-11077B31 220k -
83 21_}3;13223 ;23 225,226 21-11032B15 0.22 uF, +80-20% transistor (see note) R166 06-11077A74 1K non-referenced items
c10 21-11032B15 0.22 uF, +80—20% c227 21-13740B41 47 at 48-80182D44 NPN R176 06—-11077G26 22.6k, +1% 14-05160A01 insulator, crystal (4 used)
cit 21-13740B55 180 G228 21-13740873 1000 R77 06-11077G18 18.7k, 1% 26-80097MO1 shield, coil can (L151)
C229 21-13740B05 1.5, +.25 pF Q2-4 48-11043C06 PNP R178,179 06-11077F91 10.0k, +1% od oo
C12,13 21-11032B15 0.22 uF, +80-20% -5, +.25 pl Q51 4880182044 NPN . )+ 26-80098M01 shield, coil can (10 used)
Cia = not used €230 21-13740B19 5.6, .25 pF o ss s Ny R180 06-11077G52 422K 1% 56-802281.01 shield, can (J4, J5)
- K !
& s % s % Sadice I el noT I e
. C234 21-13740B49 100 Qs6 48-11043C12 FET R207,208 06-11077A44 56 '
c18 21-13740B61 330 Q101 48-05128M16 PNP y
ol C235 21-13740B17 4.7, +.25 pF R209 06-11077A66 470 10/15/89
Cao 21-13740B71 22'0”59" C238-240 21-11032815 0.22 uF, +80-20% Q102,103 48-80214G02 NPN R210 06-11077A01 0 note: For best performance, order diodes, transistors, and integrated circuit devices by
o C241,242 21-13740B47 82 Q104 48-05126M16 PNP R211 06-11077A98 10k Motorola part number.
& A e e Co43 21~13740B13 3.3, .25 pF Q105 48-80214Go2 NPN R212,213 06-11077A76 1.2k clor0a part number
c23 21-13740B69 680 3, +.25pF Q107 48-80182D44 NPN : .
C24 21-13740B73 1000 C245-247 21-11032B15 0.22 uF, +80-20% Q151 48-80182D44 NPN R214 06-11077A62 330
Co5 51-13740B61 330 C248 21-13740B15 3.9, +.25 pF aies 01 Mot used R215 06-11077A86 3.3k
G26-29 21-11032B15 0.22 UF, +80-20% C250 21-13740B29 15 i e 48-80214G02 e R216 06-11077A70 680
Ga0 21-13740B69 680 C251,252 21-11032B15 0.22 UF, +80-20% P PRI FET R217 06-11077A34 22
Ga1 51-13740B48 o1 C277,278 23-11048B19 47 UF, $20%, 16V Ooos 205 S isaDa NPN R218 06-11077A66 470
gs2 2113740863 3% can BIHOMBIS 022 uF 160.20% Q206 40-60141L06  FET Rozo O rioriAGe 470
C33 - not used B P ° Q207,208 48-80182D44 NPN
ol 2113740862 190 Cosz-a54 PI170a2B%5 022 uF, +80-20% Q276 48-80214G02 PN Rz O rorBoe 13k
o e o C355 21-13740857 220 ’ Q277-279 48-05128M16 PNP R223 06-11077A94 6.8k
oa%-57 EHBL N 9.2 uF, +80-20% C356 21-13740821 6.8,+5 Q351 48-80930W01 dual gate FET R224 1107782 100k
€58 21-13740868 620 B 8, +5PF Q352-354 48-80214G02 NPN 06-11077823 00
o S =
€60 21-13740826 n . . Q356,357 48-80214G02 NPN
o =7 A N o DS o e ERm o Emme = ot T
Cos 51_13740B57 200 C361 23-11013D13 10 UF, +10%, 20V, tantalum Qss0 48-80214G02 NPN - R231,232 06-11077A76 1.2k
Ccé4 21-13740B19 5.6, +.25 pF C362,363 21-11032B15 0.22 uF, +80-20% resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R233 06-11077A62 330
c65 21-13740B64 430 C364 21-13740B57 220 . R1 06-11077A26 10 R234 06-11077A86 3.3k
Cc66 21-13740B65 470 C365 21-11032B15 0.22 uF, +80-20% R2 06—11077A30 15 R235 06-11077A72 820
ée7 21_13740B39 39 C366 21-137408B57 220 R3 06-11077A68 560 R236 06-11077A34 22
69 21-13740B18 5.1,+.25 pF c367 21-13740B49 100 . R4 06-11077A84 2.7k Res Se-tiorraet 300
c71 21-13740B18 5.1, +.25 pF 368,369 21-11032B15 0.22 uF, +80—2°0 %o R5 06-11077A56 180 238 06-11077A32 18
c72 21-13740B37 33 C370 21-13741B37 0.0047 uF, +1 Oo/o R6 06-11077A98 10k R239 06-11077A61 300
c73 21-11032B15 0.22 uF, +80-20% C371 21-13741B29 0.0022 uF, +10% R7 06-11077A94 6.8K R240 06-11077A74 1k
C74 51_13740B22 75, +.5pF c372 21-13740B52 130 RS 06-11077A30 4.7k R241,242 06-11077A50 100
c75 21-11032B15 0.22 uF, +80-20% G373 21-13740872 910 R9 06-11077A98 10k R243 08-11077A54 1£0
c76 23-11013D13 10 uF, +10%, 20V, tantalum C374 21-13740825 10 R51 06-11077A43 51 R244 06-11077A74 1
c77 21-13740B37 33 C376,377 21-13740B29 15 y R52,53 06-11077A86 3.3k R245,246 06-11077A50 100
c78 21-13740B51 120 C378 21-11032B15 0.22 uF, +8°0—20 Yo R54 06-11077A74 1k R247 06-11077A54 150
G79-81 21-11032B15 0.22 UF, +80-20% C379 23-11013D13 10 UF, +10%, 20V, tantalum RB5 06-11077A30 15 R276 06-11077A98 10k
c82 23-11013D13 10 UF, +10%, 20V, tantalum 380,381 21-11032B15 0.22 uF, +80-20% R56 06—-11077A46 68 R277 06-11077A60 270
c83 23-11048B13 10 uF, +20%, 16V, electrolytic diode (see note) R57 06-11077A86 3.3k ggg gg”ggﬁgg 107 .
c84 21-11032B13 0.1 uF, +80~20% ) CR1 48-80236E16 quad Schottky, crossed R58 06—-11077A93 6.2k R280 06-11077A98 1‘0k
C85 23-11048B05 1 uF, +20%, electrolytic CR2 48-80154K03 dual Schottky, SOT R60 06-11077A50 100
g R281 06-11077A90 4.7k
86,87 21-11032B15 0.22 UF, +80-20% CR51 48-05129M76 silicon, SOT R63 06-11077A26 10 Rast e ptlived 4
css 21-13741B29 0.0022 uF, +10% CR101.102 48-05129M76 silicon. SOT R65 06-11077A54 150 )
’ ' R302 18-05500L08 variable, 22k
Cc89 21-11032B15 0.22 uF, +80-20% CR151,152 48-80006E10 silicon varactor, SOT R66 06-11077B45 820k R303 06— g
. ] 11077801 12k
€90 21-13741B29 0.0022 uF, +10% CR202 48-80991T01 silicon varactor, SOT R68 06-11077823 100k R303 A o
C91-93 21-11032B15 0.22 uF, +80-20% CR203 - not used R69 06-11077827 150k el ge-1077823 100
co4 21-13740B05 1.5, +.25 pF CR204 48-80991T01 silicon varactor, SOT R70 18-05500L08 variable, 22k Rss2 ge-1o77BOS 2
C95 21-11032815 0.22 uF, +80-20% CR205 - not used R71 06-11077811 33K Raes Fahilo 3
C96 21-13740B25 10, +.5 pF CR206 48-80154K03 dual Schottky, SOT R72 06-11077B09 27k
i Y R355 06-11077A78 1.5k
C101 23-11048B13 10 uF, +20%, 16V, electrolytic CR209 48-80006E10 silicon varactor, SOT R73 06-11077B21 82k R356 06_11077A74 ®
c102 08-11051A13 0.1 uF, 63V CR210-213 48-80991T01 silicon varactor, SOT R74 06-11077A66 470 Race s ok
103,104 21-13741B45 0.01 uF, +10% CR214 48-80154K03 dual Schottky, SOT R75 06-11077A42 47 R 110778 p
C105 23-11048B13 10 uF, +20%, 16V, electrolytic filters g;g 82—_:18;;233 ; ogti Rggg 3&51187733? ?ggk
C106 21-13740B47 82 )
€107,108 21-11032813 0.1 uF, +80-20% FL51 91-80097D05 455 kHz, 6E R102 06-11077A62 330 R360 06-11077A82 2.2k
c109 08~11051A13 0.1 uF, 63V FL52 91-80098D05 455 kHz, 4E R103,104 06—-11077398 10k ggg; gg:ug;;ﬁgg 33:2
C110 08-11044A33 1uF R105 06-11077B11 33k
citt 08-11051A08 0.015 uF, 63V j:';"emr’ receptacle 66-50135M01 o (R T R106 06-11077B15 47k Racs 0e-11077A74 15
onz 08-11051A0 0.0047 uF, 63V J6 09-80130M02 aopin et (ogi board R107 0611077498 10k R365 06-11077A84 2.7k
C113,114 21-13740B57 220 4-pin socket (logic board) R108 06-11077A90 4.7k 1 .
C115 21-11032B13 0.1 uF, +80-20% coil R109 06-11077A26 10 2223,367 ggj } g;;:gg ;go
o Dirarioms  2ao oo L 24-80148M21  S-1/2 umns (whit) i S tiorTATs 680 R369 oG-t1077AB2 2.2k
c119 21-11032B15 0.22 UF, +80-20% [[21 itgggggmg‘; 3;;3 3: R112 06-11077A84 2.7k 23;0’371 os—nogﬁag 4.gt
c122 23-11013D13 10 uF, +10%, 20V, tantalum 152,53 24-80063M19 3.3 uH R113 06-11077A72 820 ag7§ gg:“gﬁAgg ?'2k
c123 21-13740B59 270 154 24-80063M31 47 uH R114,115 06-11077A70 680 pars Se-Taormare I
Ci124 23-11013D13 10 uF, +10%, 20V, tantalum 1 55-58 24-80164M01 tunable, 0.7 uH R116 06-11077A92 5.6k R37 11077A93 6.2k
ci125 21-11032B13 0.1 uF, +80-20% 159,60 24-80063M23 6.8 uH R118 06-11077A70 680 R3 5 06— A 2
C126 23-11013A56 47 uF, £20%, 6V, tantalum 161,62 24-80063M31 47 uH R119 06-11077A86 3.3k 376 06-11077, 73 1.2
ci27 23-11048B13 10 uF, £20%, 16V, electrolytic 163 24-80063M24 8.2 uH R120,121 06-11077A88 3.9k R377 05-110;;:7 1kk
C128 23-11013A56 47 uF, +20%, 6V, tantalum 64 25-80000E01 tunable, 455 kHz R122 06-11077A43 51 gg;g_ a8 82:11877/\32 5°6k
C151 21-13740B73 1000 L65,66 24-80063M31 47 uH R123 06—-11077A34 22 1 b
ci52 21-13740B47 82 L1041 24-80063M24 8.9 uH R124 06-11077A86 3.3k R382 06-11077A98 10k
€153 21-13740B25 10, +.5 pF £102 24-80063M11 0.68 uH R125 06-11077A70 680 2333 05—118;;293 ‘1‘-7kk
C154 21-13741B45 0.01 uF, +10% L151 24-80299D01 tunable, 17-3/4 turns R126 06-11077A50 100 384 06~ 9 0
C155,156 21-13740B55 180 L152 24-80063M22 5.6 uH R127 06-11077B07 22k transformer
8} gg 318:} ?gg}g?g 0.01 uF, +10% 1202 24-80931W26 tunable, 13-1/2 tums mgg gg:ﬂg;;%} 23& TIT2 25-80163M02 balun
s s Lo soooears G o3 oo 2k e e 0 rocss racsvor oy
C160 21-13740B41 47 receiver system H R R H
161 21-11032B15 0.22 UF, +80-20% Toos 207 e o8 un R132,133 06-11077A90 4.7k U101 51-80931V01 synthesizer Schematic, Circuit Board Diagrams, and
C163 08-11051A15 0.22 uF, 63V L210 24-80063M13 1.0 uH R134,135 06-11077A74 1k U103 51-84621K27 regulator, 5 volt Parts Lists for HLB4099A and HLB4101A
C165 21-11032B15 0.22 uF, +80-20% L211 24-80063M23 6.8 uH R136 06-11077A50 100 U176 51-80932W01 dual op—amp LOW Band RF Boards
c176 21-13740B73 1000 L1212 24-80063M07 0.33 UH R151 06-11077B15 47k usst 51-80929W01 MC1350
C201 23-11048B13 10 uF, +20%, 16V, electrolytic 1213 24-80931W26 tunable, 13-1/2 tumns R152 06-11077B11 33k PW—-6346-C
C205 21-13740B73 1000 L214 24-80063M24 8.2 uH R153 06-11077B23 100k (Sheet 2 Of 4)
€206,207 21-13740B45 68 215 24-80063M12 0.82 uH R154 06-11077A34 22
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Range 3 Parts List

HLB4101A RF Board, 42-50 MHz MXW-6348-8 MXW-6348-B (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
. " o N C214,215 21-13740B27 12 transistors (see note) R178,179 06—-11077F91 10.0k, +1%
gﬁ"““”’ ohip, PF, *53’;_5?3"733’3335 °merw'3ﬁ indicated) c216 21-13740B13 3.3, +.25 pF Q1 48-80182D44 NPN R180 06-11077G52 42.2k, 1%
G2 2113740885 470 C218-220 21-11032B15 0.22 uF, +80-20% Q2-4 48-11043C06 PNP R181 06-11077F91 10.0k, +1%
c3 21_13740B59 270 C221 21-13740B15 3.9, +.25 pF Q51 48-80182D44 NPN R182 06-11077G28 23,7k, +1%
Ca 21-13740B49 100 C223 21-13740B21 6.8, +.25 pF Q52-54 48-11043C12 FET R207,208 06-11077A44 56
Ce 21-13740829 15 C224 21-13740B39 39 Q55 48-80214G02 NPN R209 06-11077A66 470
cs 21-13740B48 o1 C225,226 21-11032B15 0.22 uF, +80-20% Q56 48-11043C12 FET R210 06-11077A01 0
cs 21-13740B64 430 c227 21-13740837 33 Q101 48-05128M16 PNP R211 06-11077A98 10k
c10 21-13740B57 220 c228 21-13740B73 1000 Q102,103 48-80214G02 NPN R212,213 06-11077A76 1.2k
c11 21-13740B55 180 G229 21-13740B05 1.5, +.25 pF Q104 48-05128M16 PNP 2514 06-11077A62 330
c12 21-13741B49 0.015 uF, £10% €230 21-13740B15 3.9, +.25 pF Q105 48-80214G02 NPN R21g gg:”g;;:gg géﬁg
¢13 51_13740B51 120 C231 21-13740B38 36 Q107 48-80182D44 NPN
Cla 21_13740B62 360 €233 21-13740B49 100 Q151 48-80182D44 NPN Eg } g ggj 1 8;;223 330
Gis 2113740851 120 C234 21-13740B34 24 Q152 48-05128M16 PNP Rate ge-11077AGe 4
é17 51-13740B67 560 C235 21-13740B17 4.7, +.25 pF Q160 48-80214G02 NPN
18 2113740852 130 C238-240 21-11032B15 0.22 uF, +80-20% Q203 48-80141L06 FET R220 06-11077A66 470
G20 21-13740B67 560 C241,242 21-13740831 18 Q204,205 48-80182D44 NPN Sgg; ge-tno7reas 100k
C21 2113740852 130 C243 21-13740B13 3.3, +.25 pF Q206 48-80141L06 FET o 8?_113;;203 13';
623 21-13740864 430 C245-247 21-11032B15 0.22 uF, +80-20% Q207,208 48-80182D44 NPN poos e 89 o8
Con 5113740858 240 C248 21-13740B15 3.9, +.25pF Q276 48-80214G02 NPN Pe 297 ge 18;; Aﬁ 58°k
Cos 51_13740B56 200 €250 21-13740B29 15 Q277-279 48-05128M16 PNP poce. el e
C26-29 21_13741B49 0.015 UF. +10% C251,252 21-11032B15 0.22 uF, +80-20% Q351 48-80930W01 dual gate FET Roos praipties .
Gao 21-13740B69 680 C277,278 23-11048B19 47 uF, £20%, 16V Q352-354 48-80214G02 NPN e R %ok
Cat 2113740847 pos C301 21-11032B15 0.22 UF, +80-20% Q355 48-05128M16 PNP oo 232 e 1%
Caz 2113740863 390 c311 21-11032B15 0.22 uF, +80-20% Q356,357 48-80214G02 NPN Py RREILAINA v
Cs1 21-13740851 120 C351 21-13740B37 33 Q358,359 48-05128M16 PNP P e ioTAsE 0
G52 21_13740B59 270 C352-354 21-11032B15 0.22 uF, +80-20% Q360 48-80214G02 NPN Ross PraEi o
C53-57 21-11032B15 0.22 uF, +80-20% €355 21-13740B57 220 resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R236 06-11077A34 22
c58 21-13740868 620 C356 21-13740B21 68 +5pF R1 06-11077A26 10 R237 06-11077A66 470
©59 21-13740B63 390 €357 21-13741B33 0.0033 uF, +10% R2 06-11077A33 20 R238 06-11077A28 12
C60 21-13740B26 1 C358 21-13740B58 240 . R3 06-11077A66 470 R239 06-11077A66 470
ce1 21-13740B57 220 €359 23-11013D13 10 UF, +10%, 20V, tantalum R4 06-11077A84 2.7k R240 06-11077A74 1k
c62 21-13740B17 4.7, +.25pF €360 21-11032B15 0.22 uF, +80-20% R5 06-11077A46 68 R241,242 06-11077A50 100
c63 21-13740B57 220 C361 23-11013D13 10 uF, +10%, 20:/, tantalum R6 06-11077A86 3.3k R243 06-11077A54 150
Cé4 21-13740B19 5.6, +.25 pF ©362,363 21-11032B15 0.22 uF, +80-20% R7 06-11077B03 15k R244 06-11077A74 1K
c65 21-13740B64 430 C364 21-13740857 220 5 R8 06-11077A90 4.7k R245,246 06-11077A50 100
C66 21-13740B65 470 €365 21-11032B15 0.22 uF, +80-20% R9 06-11077A98 10k Ro247 06-11077A54 150
Cc67 21-13740B39 39 Ca6e 21-13740B57 220 R51 06-11077A43 51 R276 06-11077A98 10k
Cc69 21-13740B18 5.1, +.25 pF Cae7 21-13740849 100 5 R52,53 06-11077A86 3.3k R277 06-11077A60 270
c71 21-13740B18 5.1, +.25 pF ©368,369 21-11032B15 0.22 uF, +80-20% R54 06-11077A74 1K R278 06-11077A26 10
c72 21-13740B37 33 €370 21-13741B37 0.0047 UF, +10% R55 06-11077A30 15 R279 06-11077A90 4.7k
c73 21-11032B15 0.22 uF, +80-20% €371 21-13741B29 0.0022 uF, +10% R56 06-11077A46 68 R280 06-11077A98 10k
c74 21-13740B22 75, +5pF c372 21-13740852 130 R57 06-11077A86 3.3k R281 06-11077A20 47k
c75 21-11032B15 0.22 uF, +80-20% €373 21-13740B72 910 R58 06-11077A93 6.2k R301 06-11077A34 22
c76 23-11013D13 10 UF, +10%, 20V, tantalum G374 21-13740825 10 R60 06-11077A50 100 R302 18-05500L08 variable, 22k
c77 21-13740B37 33 €376,377 21-13740B29 15 . R63 06-11077A26 10 R303 06-11077801 12k
c78 21-13740B51 120 ©378 21-11032B15 0.2 UF, +80-20% R65 06-11077A54 150 R351 06-11077B23 100k
C79-81 21-11032B15 0.22 uF, +80-20% c379 23-11013D13 10 UF, £10%, 20V, tantalum R66 06-11077B45 820k R352 06-11077B09 27k
c82 23-11013D13 10 UF, +10%, 20V, tantalum €380,381 21-11032B15 0.22 uF, +80~20% R68 06-11077B23 100k R353 06-11077A91 5.1k
c83 23-11048B13 10 UF, +20%, 16V, electrolytic diodes (see note) R69 06-11077B27 150k R354 06-11077A43 51
C84 21-11032B13 0.1 uF, +80-20% CR1 48-80236E16 quad Schottky, crossed R70 18-05500L08 variable, 22k R355 06-11077A78 1.5k
c8s 23-11048B05 1 UF, +20%, electrolytic CR2 48-80154K03 dual Schottky, SOT R71 06-11077B11 33k R356 06-11077A74 1k
86,87 21-11032B15 0.22 UF, +80-20% CRS51 48-05129M76 silicon, SOT R72 06-11077809 27k R357 06-11077B44 750k
c88 21-13741829 0.0022 uF, +10% CR101,102 48-05129M76 silicon, SOT R73 0611077821 82k Ra58 06-11077B35 330k
c89 21-11032B15 0.22 uF, +80-20% CR151,152 48-80006E10 silicon varactor, SOT R74 06-11077A66 470 R359 06-11077B27 150k
C90 21-13741B29 0.0022 uF, +10% CR202-205 48-80006E10 silicon varactor, SOT R75 06-11077A42 47 R360 06-11077A82 2.2k
C91-93 21-11032B15 0.22 uF, +80-20% CR206 48-80154K03 dual Schottky, SOT R76 06-11077A50 100 R361 06-11077B08 24k
co4 21-13740B05 1.5, +.25 pF CR209-213 48-80006E10 silicon varactor, SOT R77 06-11077A88 3.9k R362 06-11077A98 10k
C95 21-11032B15 0.22 UF, +80-20% CR214 48-80154K03 dual Schottky, SOT R102 06-11077A62 330 R363 06-11077A74 1k
C96 21-13740B25 10, +.5 pF filters R103,104 06-11077A98 10k R364 06-11077A50 100
c101 23-11048B13 10 uF, +20%, 16V, electrolytic FL51 91-80097D05 455 kHz, 6E R105 06-11077B11 33k R365 06-11077A84 2.7k
c102 08-11051A13 0.1 uF, 63V FL52 91-80098D05 455 KHz, 4E R106 06-11077B15 47k R366,367 06-11077A74 1K
©103,104 21-13741B45 0.01 uF, +10% connector, receptacle R107 06-11077A98 10k R368 06-11077A58 220
C105 23-11048B13 10 uF, £20%, 16V, electrolytic ’ P . R108 06—11077A90 4.7k R369 06-11077A82 2.2k
C106 21-13740B29 15 J4 09-80135M01 coaxial (RX) R109 06-11077A26 10 R370,371 06-11077A89 4.3k
€107,108 21-11032B13 0.1 uF, +80-20% 95 09-80135Mo1 coaxial (TX) R110 06-11077B03 15k R372 06-11077A93 6.2k
c109 08-11051A13 0.1 UF, 63V J6. 09-80130M02 14—pin socket (logic board) R111 06-11077A70 680 R373 06-11077A76 1.2k
C110 08-11044A33 1 uF coils R112 06-11077A84 2.7k R374 06-11077A74 1k
C111 08-11051A08 0.015 UF, 63V L1-9 24-80148M22 9-1/2 turns (white) R113 06-11077A72 820 R375 06-11077A93 6.2k
ci12 08-11051A05 0.0047 uF, 63V L51 24-80063M07 0.33 uH R114,115 06-11077A70 680 R376 06-11077A76 1.2k
C113,114 21-13740B57 220 L52,53 24-80063M19 33 uH R116 06-11077A92 5.6k R377 06-11077A74 1k
C115 21-11032B13 0.1 uF, +80-20% L54 24-80063M31 47 uH R118 06-11077A70 680 R378 06-11077A98 10k
C116,117 21-11032B15 0.22 uF, +80-20% L55-58 24-80164M01 tunable, 0.7 uH R119 06-11077A86 3.3k R379-381 06-11077A92 5.6k
c118 21-13740B27 12 159,60 24-80063M23 6.8 uH R120,121 06-11077A88 3.9k R382 06-11077A98 10k
c119 21-11032B15 0.22 uF, +80-20% 161,62 24-80063M31 47 uH R122 06-11077A43 51 R383 06-11077A90 4.7k
c122 23-11013D13 10 UF, +10%, 20V, tantalum L63 24-80063M24 8.2 uH R123 06-11077A34 22 R384 06-11077A98 10k
c123 21-13740B59 270 L64 25-80000E01 tunable, 455 kHz R124 06-11077A86 3.3k transformers
c124 23-11013D13 10 UF, +10%, 20V, tantalum 165,66 24-80063M31 47 uH R125 06-11077A70 680 Ti,T2 25-80163M02 balun
ci125 21-11032B13 0.1 uF, +80-20% L101 24-80063M23 6.8 uH R126 06-11077A50 100 integrated circuits (see note)
ct26 23-11013A56 47 uF, +20%, 6V, tantalum L102 24-80063M09 0.47 uH R127,128 06-11077B07 22k US4 51_05479G05 receiver system
cie7 23-11048B13 10 UF, +20%, 16V, electrolytic L151 24-80299D01 tunable, 17-3/4 turns R129 06-11077A94 6.8k U101 21-80931V01 synthesizer
c128 23-11013A56 47 uF, +20%, 6V, tantalum L152 24-80063M22 56 uH R130 06-11077A82 2.2k U103 51-84621K27 regulator, 5 volt
C151 21-13740B73 1000 L1202 24-80931W26 tunable, 13-1/2 turns R131 06-11077811 33k U176 51-80932WO1 dual op-amp
ci52 21-13740B47 82 L203 24-80063M22 5.6 uH R132,133 06-11077A90 4.7 U351 51-80929W01 MG1350
C153 21-13740B25 10, +.5 pF L204 24-80063M12 0.82 uH R134,135 06-11077A74 1k voltage regulator (see note)
C154 21-13741B45 0.01 uF, +10% L205-207 24-80063M22 5.6 uH R136 06-11077A50 100 ge reg
C155,156 21-13740855 180 L209 24-80063M22 5.6 uH R151 06-11077B15 47k VR176 48-80140L15 zener, 10V
Ci157 21-13741B45 0.01 uF, +10% L210 24-80063M11 0.68 uH R152 06-11077B11 33k crystal (see note)
c158 08-11051A15 0.22 uF, 63V L211 24-80063M22 5.6 uH R153 06-11077B23 100k Y51 91-80172D01 filter, 10.7 MHz
C159 21-13740B35 27 L212 24-80063M06 0.27 uH R154 06-11077A34 22 Y52 48-80908W01 10.245 MHz
C160 21-13740B29 15 L1213 24-80931W26 tunable, 13-1/2 turns R155 06-11077A98 10k Y151 48-80174D05 14.4 MHz
. L . c161 21-11032B15 0.22 UF, +80-20% L1214 24-80063M23 6.8 uH R156 06-11077B03 15k — -
Schematic, Circuit Board Diagrams, and Sies N11102815  0onuF a0 Loie-21 2aso0saMzs  68uH Riss ootiorrazs e R ey e
. . -1 .22 uF, +80-20% .8 u — insulator, crystal (4 use
Parts Lists for HLB4099A and HLB4101A ci76 21-13740B73 1000 1220 24-80063M23 6.8 uH R160,161 06-11077A98 10k 26-80097M01 shield, coil can (L151)
Low Band RF Boards €201 23-11048B13 10 uF, £20%, 16V, electrolytic L221 24-80063M09 0.47 uH R163 06-11077A84 2.7k 26-80098M01 shield, coil can (10 used)
€205 21-13740873 1000 Lo22 24-80063M23 6.8 uH R164 18-05500L08 variable, 22k 26-80228L01 shield, can (J4, J5)
PW-6346-C C206 21-13740837 33 1352,353 24-80164M01 tunable, 0.7 uH R165 06-11077B31 220k 26-80916V01 shield, VCO frame
(Sheet 3 of 4) Cao S tareor 4 Lo7 5480164M01  tunble, 07 ut Ri%e oororiGrs 2Bk 1671578
208 21-13740B17 4.7, +.25 pF 1 tunable, 0.7 u 26 226k, +1% . ; ; . roui :
3/31/90 Co11-213 21-11032815 0.22 UF. 480-20% L358 24-80083M27 29 uH R177 06-11077G 18 18.7K, +1% m;ttzml;‘grpgisrt“ﬁﬁggmance, order diodes, transistors, and integrated circuit devices by
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Range 2 Parts List

HLB4100A RF Board, 36—42 MHz MXW-6910-0 MXW-6910-0 (2) MXW-6910-O (3) MXW-6910-0 (4) MXW-6910-0 (5)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION ,
capacitor, chip, pF, +5%, 50V (unless otherwise indicated) Cc207 21-13740B35 27 L220 24-80063M24 8.2uH R166 06-11077B30 200k crystal (see note) 2 ;‘5'0 M
_ c208 21-13740B17 47, +.25 pF 1221 24-80063M10 0.56 uH R167 06-11077B30 200k ’ -
8; S}_} §§ig§?i }ggo C211-213 21-11032B15 0.22 UF, +80-20% L222 24-80063M24 8.2 uH R168 18-05500L08 variable, 22k 12; i;:gg;gg\?v%’1 ?L;_eg;ﬁs‘mﬁ”z (4,63
Ca 21-13740B63 390 C214,215 21-13740B35 27 1352,353 24-80164M01 tunable, 0.7 uH R169 0611077817 56k Y151 48-80174D05 1aamuz
Ca 21-13740B53 150 c216 21-13740B13 33, +.25 pF 1354-356 24-80063M31 47 uH R170 06-11077B40 510k i
c6 21-13740B36 30 C218-220 21-11032B15 0.22 uF, +80-20% L357 24-80164M01 tunable, 0.7 uH R171 06-11077B19 68k non-referenced items
és 21-13740852 130 ca21 21-13740809 22, +.25pF 1358 24-80063M27 22 uH R172 06-11077B08 24k 05 T60R0T R T
Co 21-13740B65 470 c223 21-13740B23 8.2,+5pF transistor (see note) R176 06-11077G26 226K, +1% 26-80097M01 insulator, crystal (4 used)
— = o shield, coil can (L151)
S1o 51-13740B73 1000 Cco24 21-13740B39 39 ot 4680182044 NPN R177 06-11077G18 18.7K, +1% Ay ho oo can Lo
C11 21_13740B54 160 C225,226 21-11032B15 0.22 UF, +80-20% —-8018 R178,179 06-11077F91 10.0k, +1% shield, coil can (11 used)
_ Q2-4 48-11043C06 PNP — . 26-80228L01 shield, can (4, J5)
c12.13 21-11032815 0.22 uF, +80-20% 835; a 13?333% %o Q51 48-80182D44 NPN mg? gg_]}g;;?gf 122k 21% 26-80916V01 shield, VCO frame
o F A 0,22 uF, +80-20% C229 21-13740805 15, +.25 pF 9s2-54 de-t1oaaci2 FEL R182 06-11077G28 23.7k, +1% 75-05295802 pad, crystal (4 used)
C17 21_13740B66 510 €230 21-13740B17 4.7, +.25 pF 856 32:11 N 0?2 i R207,208 06-11077A44 56 1011589
c18 21-13740B55 180 853:13 gr]g;ﬁggig ?go Q101 48-05128M16 PNP 23(1)8 821]8;;23? 370 note: For best performance, order diodes, transistors, and integrated circuit devices by
gao B iaTanpee . C234 21-13740B38 36 Q102,103 48-80214G02 NPN R211 06-11077A98 10k Motorola part number.
Co3 51-13740805 470 C235 21-13740B17 47, +.25 pF 8} gg igggfgggg zgz R212,213 06-11077A76 1.2k
Coa 21-13740B61 330 C238-240 21-11032B15 0.22 UF, +80-20% aioe e g0a 19002 NEN R214 06-11077A62 330
Cos 21-13740B60 300 C241,242 21-13740B31 18 e Pl econ ity R215 06-11077A86 3.3k
C26-29 21-11032B15 0.22 uF, +80-20% G243 21-13740813 3.3, +.25 pF Q203 48-80141L FET R216 06-11077A70 680
Cao 21-13740B69 680 C245-247 21-11032B15 0.22 UF, +80-20% — 06 R217 06-11077A34 22
c248 21-13740B15 3.9, +.25 pF Q204,205 48-80182D44 NPN R218 06-11077A66 470
oot 2113740848 o €250 21-13740B31 T Q206 48-80141L06 FET R219 06-11077A28 12
83? S ?28 C251,252 21-11032B15 0.22 uF, +80-20% 83%208 jﬁg;ﬁg‘s‘; mm R220 06-11077A66 470
Cs2 51-13740B59 270 C277,278 23-11048B19 47 UF, +20%, 16V AN e a2 o R221 06-11077823 100k
C53-57 21-11032B15 0.22 uF, +80-20% c301 21-11032B15 0.22 uF, +80-20% Q351 48133930\,‘,01 dual gate FET R222 06-11077802 13k
C58 2113740868 620 c311 21-11032B15 0.22 uF, +80-20% ual gate R223 06-11077A94 6.8k
Cao 21-13740B63 390 C351 21-13740837 33 Q352-354 48-80214G02 NPN R224 06-11077B23 100k
oo 21-13740B26 " C352-354 21-11032B15 0.22 uF, +80-20% Q355 48-05128M16 PNP R226,227 06-11077A44 56
€355 21-13740B58 240 Q356,357 48-80214G02 NPN R228 06-11077A66 470
cer 21-13740857 220 Z Q358,359 48-05128M16 PNP
c62 21-13740B17 4.7, +.25 pF ©356 21-13740821 6.8, +.5 pF Q360 48-80214G02 NPN R229 06-11077A01 0
Ce3 51-13740B57 P C357 21-13741B33 0.0033 uF, +10% — R230 06-11077A98 10k
Cé4 21-13740B19 5.6, +.25 pF C358 21-13740B58 240 resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R231,232 06-11077A76 1.2k
Ces 21-13740864 430 €359 23-11013D13 10 uF, +10%, 20V, tantalum A2 06-11077A29 13 R233 06-11077A62 330
Cc66 21-13740B65 470 C360 21-11032B15 0.22 uF, +80-20% R3 06-11077A68 560 R234 06-11077A86 3.3k
C67 21-13740B39 39 C361 23-11013D13 10 uF, +10%, 20V, tantalum R4 06_11077A84 2.7k R235 06-11077A72 820
Ce9 51-13740B18 5.1, £.25 pF C362,363 21-11032B15 0.22 uF, +80-20% 5 06-11077A56 180 R236 06-11077A34 22
c71 21-13740B18 5.1, £.25 pF C364 21-13740B57 220 R6 06-11077A98 10k R237 06-11077A66 470
72 21-13740B37 33 " Cass 21-11032B15 0.22 uF, +80-20% phed 06-11077A94 6.8K R238 06-11077A28 12
C73 21-11032B15 0.22 uF, +80-20% C366 21-13740B57 220 R8 06-11077A90 4.7k R239 06-11077A66 470
C74 21-13740B22 7.5, +.5 pF €367 2113740849 100 R9 06-11077A98 10k R240 06-11077A74 1k
é75 21-11032B15 0.22 UF, +80-20% £368,369 21-11032B15 0.22 UF, +80-20% RS51 06-11077A43 51 R241,242 06-11077A50 100
C76 23-11013D13 10 UF, +10%, 20V, tantalum €370 21-13741837 0.0047 uf, +10% R52,53 06-11077A86 3.3k R243 06-11077A54 150
é77 21-13740B37 a3 c371 21-13741B29 0.0022 uF, +10% R4 06-11077A74 T« R244 06-11077A74 1k
é78 21-13740B51 120 ca72 21-13740852 130 R55 06-11077A30 15 R245,246 06-11077A50 100
C79-81 21-11032B15 0.22 UF, +80-20% €373 21-13740872 910 R56 06-11077A46 68 R247 06-11077A54 150
c82 23-11013D13 10 UF, +10%, 20V, tantalum C374 21-13740B32 20 R57 06-11077A86 3.3k R276 06-11077A98 10k
c83 23-11048B13 10 UF, +20%, 16V, electrolytic €378 21-13740838 36 R58 06-11077A93 6.2k R277 06-11077A60 270
Caa 51-13741B69 0.1 uF 2109 C377,C378 21-11032815 0.22 uF, +80-20% /60 06-11077A50 100 R278 06-11077A26 10
Cas 23-11048B805 1UF, 120%. electrolytic ©379 23-11049A09 2.2 UF, +10%, 20V, tantalum R63 06-11077A26 10 R279 06-11077A90 4.7k
C86,87 21-11032B15 0‘22Y U_F, +80-20% C380 21-11032B15 0.22 uF, +80-20% R65 06-11077A54 150 R280 06-11077A98 10k
c88 21-13741B29 0.0022 uF, +10% diode (see note) R66 06-11077B45 820k 2531 ggj:g;gﬁgg 3«27k
c89 21-11032B15 022 uF, +80-20% CR1 48-80236E16 quad Schottky, crossed R68 06-11077B23 100k Rsot 06— 11o77A34 2 e 25k
c9 21-13741829 0.0022 uF, +10% CR2 48-80154K03 dual Schottky, SOT R69 0611077827 150k R302 JE-0ss00L08 variable,
C91-93 21-11032B15 0.22 UF, +80-20% CRs1 48-05129M76 silicon. SOT R70 18-05500L08 variable, 22k
: R3S51 0611077823 100k
C94 21-13740805 15 +25pF CR101.102 48-05129M76 silicon, SOT R71 06-11077B11 33k Reot ge-norrezs %0
832 SH ;gﬁ%g‘zg ‘11022 Ust’;BO—?O % CR151,152 48-80006E10 silicon varactor, SOT E;g ggj]g;ggg? gt R353 0b-11077R91 51k
_ 5 pF o i _ )
c101 23-11048813 10'UF, £20%, 16V, electrolytic CR202-205 e g'f;;,"gg,?gg;j‘y"fsg? R74 06-11077A66 470 Rase Jo-1107743 o
c102 08-11051A13 0.1 uF, 63V CR209 48-80008E10 silicon varactor, SOT R75 06-11077A42 47 Rass Se-norrae b
C103,104 21-13741B45 001 UF, £10% ' CR210-213 48-80991T01 silicon varactor, SOT R76 06-11077A50 100 pace getiorTare L
C105 23-11048B13 10 UF, +20%, 16V, electrolytic CR214 48-80154K03 dual Schottky, SOT R77 06-11077A88 3.9k e Se-riorTaad 7ok
T & - O oty e S W mimem W
c109 08-11051A13 0.1 uF, 63V filters R105 06-11077B11 33k R360 06-11077A82 2.2k
c110 08-11044A33 1uF FL51 91-80097D05 455 kHz, 6E R106 06-11077B15 47k R361 06-11077B08 24k
ci 08-11051A08 0.015 UF, 63V FL52 91-80098D05 455 kHz, 4E R107 06-11077A98 10k R362 06-11077A98 10k
2113 114 3?‘15333@2? ggw uF. 63V connector, receptacle 3183 8?113%?32 ‘1‘67k gggi 82:118;;%8 ' 150
G118’ 51-13741869 0.1 UF. +10% Ja5 09-80135M01 coaxial (RX, TX) R110 06-11077803 15k R365 06-11077A84 2.7k
116117 51-11032B15 0.22 UF +80-20% J6 09-80130M03 14-pin socket (logic board) R111 06-11077A70 680 R366,367 06-11077A74 1k
ci1s 21-13740B29 15 coil R112 06-11077A84 2.7k Eggg ggﬂg;gﬁgg 222?(
c119 21-11032B15 0.22 uF, +80-20% Li-8 24-80148M21 9-1/2 turns (white) R113 06-11077A72 820 e a7t getnorrace 22
c122 23-11013D13 10 uF, +10%, 20V, tantalum L9 24-80063M31 47 uH R114,115 06-11077A70 680 Rare. ge-1077A8S o3
c123 21-13740B59 270 151 24-80063M07 0.33 uH R116 06-11077A92 5.6k Rere go-1077ASS 8.2
Ci24 08-11051A13 0.1 uF, B3V (52,53 24-80063M19 33 uH R118 06-11077A70 680 pars o ormare I
ci25 21-13741B69 0.1 uF, +10% _ 154 54-80063M31 27 uH R119 06-11077A86 3.3k Rore g6-iorrara x
ci27 23-11048B13 10 UF, +20%, 16V, electrolytic L55-58 24-80164M01 tunable, 0.7 uH R120,121 06-11077A88 3.9k Rare ge-1077AdS 2
C128 21-13740B78 1800 4 159,60 24-80063M23 6.8 uH R122 06-11077A43 51 R s ge-normae S
C129 23-11048B06 2.2 uF, +20%, electrolytic . 161,62 24-80063M31 47 uH R123 06-11077A34 22 H382’ 06-11077A98 16k
C130 23-11048B13 10 uF, +20%, 16V, electrolytic 163 24-80063M24 8.2 uH R124 06-11077A86 3.3k Roe2 ge-11077Ace o
c131 21-11032B15 0.22 UF, +80-20% Lea 25-80000E01 tunable, 455 kHz R125 06-11077A70 680 Rses ge-T1077A% 4.7
ci32 08-11051A17 0.47 uF, 63V ‘ 165,66 24-80063M31 470 R126 06-11077A50 100 ived Sepio7TASE !
c133 23-11048B13 10 uF, +20%, 16V, electrolytic L101 54-80063M24 82 uH R129 06-11077A58 220
c134 21-11032B15 0.22 uF, +80-20% 102 24-80063M10 0.56 uH R130 06-11077A82 2.2k transformer
C151 21-13740B73 1000 L151 24-80299D01 tunable, 17-3/4 turns R131 06-11077B11 33k T1,72 25-80163M02 palun
cis52 21-13740846 75 {152 54-80063M22 56 uH R132,133 06-11077A90 4.7k intograted cireult (sce note)
C153 21-13740B25 10, +.5 pF 1202 24-80931W26 tunable, 13-1/2 turns R134,135 06-11077A74 1k _
C155,156 21-13740B55 180 1203 24-80063M23 6.8 UH R136 06-11077A50 100 ust 51-05479G05 receiver system
c157 21-13741B45 0.01 uF, +10% L[204 24-80063M12 082 UM R151 06-11077815 47k 8101 51-80931V01 Zyntlhesizer
c159 21-13740B29 15 R152 06-11077B11 33k 102 51-80056M04 ual op-amp . L .
160 21-13740B41 47 1208207 s o8 R153 06-11077823 100k U103 s1-sds2iker requiator, 5 vol Schematic, Circuit Board Diagram, and
ci61 21-11032B15 0.22 uF, +80-20% 1 : R154 06-11077A34 22 U176 51-80932W01 dual op-amp :
c163 08-11051A15 0.22 uF, 63V té}? §t§882332§ ggzu‘ﬁ,H R155 06-11077A98 10k Uss1 51~80929W01 MC1350 Parts List for HLB4100A Low Band RF BQafd
g}gg gl’} ;gigg;g ?-O%ZOUFY +80-20% L212 24-80063M06 0.27 uH g:gg gg—nggigg 15;( voltage regulator (see note) (Early Version)
_ ~ ; _ )
201 23-11048B13 10 UF, +20%, 16V, electrolytic 2 e unable, 13-1/2 turns R160,161 06-11077A98 10k VR176 48-80140L15 zener, 10V PW-6916-A
C205 21-13740B73 1000 L215 24-80063M12 0.82 uH R164 18-05500L.08 variable, 22k (Sheet 2 of 3)
C206 21-13740838 36 L216-218 24-80063M24 85 uH R165 06-11077B32 240k
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Low Band RF Board Transistor D.C. Voltage Table

VOLTAGE . VOLTAGE
Transistor
Ref. No. BASE EMITTER COLLECTOR GATE SOURCE DRAIN
) AT ANTENNA PORT J1 Q3 L51 L52 L53 NOTES:
Q1 0.8 0.1 8.4 _ _ —47 DBM 1mV RMS M9643 r=-—-1 CTTTY e F==="
- - - - AT 3 KHZ DEVIATION R7 785V R6 955V <96V [P R51 1 gy 1 - ) EXTENDER BLANKERS 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES ARE IN OHMS, CAPACITOR VALUES ARE
L % Q2 * X ) LT RN X 17 T 6V 150 T R57 IN PICOFARADS, INDUCTOR VALUES ARE IN MICROHENRIES.
Q2 78 8.4 11 — — — M9643 R,? ;CZS = L033__.J [N =¥ J_ Loy Lesi 100 T 85262U 33K 2. NON-POLARIZED CAPACITORS ARE CHIP-TYPE UNLESS OTHERWISE INDICATED.
Q3 88 9.6 95 _ _ _ c27 % c30 gg%:_l: : T * + = 5261/’( 3. IPNOIigRIZED CAPACITORS ARE ALUMINUM ELECTROLYTIC TYPE UNLESS OTHERWISE
. €33 r - €53 R58 DICATED.
Q4 96 96 58 — — — — _* = 680 QZZK ;o.zzu %5(574 %%5272‘l  6.2€ r-l- - Igzzu ST IF 4. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (10 MEGOHM) DC VOLTMETER.
) Lo X = h— L58 . 5. AC RF VOLTAGES ARE M|
Q51 2.0 23 6.7 — — — 1o 1% 024 R54 (E|;45g; | : (€713) GES EASURED WITH A HIGH IMPEDANCE RF MILLIVOLTMETER.
% _; Tes2 OZ’éU 1K L 3 054 6. re(lsll:l_galLJAGE MEASUREMENTS ARE IN THE RECEIVE MODE UNLESS INDICATED AS
. . - 2
Q52 —_ — — 0 6.3 6.3 2;0 = L5 L6 7 Lt L2 M8285 ) co2  ce5 75Y| M9839 (R) RECEIVE MODE
-t 9 ci3 ¢ T cis T 77T cat 777 7T Tces T 447 Yy Y ov / cg? R63 cr2 (T) TRANSMIT MODE
Q53 — — —_ 0 6.3 6.3 J4 c2 | 1 ca c6 5 3 Y 5 g ! — TO 351 % 3.02v. 4"7 A o A 7. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL UNMODULATED SIGNAL AT A
’X Y DU 5\ 3 T T 7 [ T T ) Ls6 430 39 1o 33 LEVEL O
Qs4 C. [ [ [ % 3 3 3 * ¥ lbom b ® i | ® Jiocsa | Looea ¥ FROM 352 | Lel =1 g =60 Le2 P20 08M.
— — — 0 11 75 [ [ il aln] * 7/ M82D44 | ¢ o7 cho R3320 L3.3K Raﬁss | L ces cs6 a7 cea ! 168 ceo RE4 | 6.8 7 47 167V 8. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL SIGNAL AT A LEVEL OF ~20 DBM,
P | \ ::ﬁa 1 | = (E)Z R T x = — P C_)%Zi L = | (- \ =~ ggg 490 % end 1> Rej o 1 e MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION. MEASURED WITH AN AC RMS VOLTMETER.
.04 0 9.6 — — — = =@ L3 b3 * Lot Lew Lezz Lezs if = A8 lese  L- L Lost R74 T RTS5 - Eysia R62 I W RES5 2D 9 JOLTAGES WITHIN BLOCKS IEASURED IN RECEIVE HODE WITH ON-CHANNEL SIGNAL AT
_ - E = <+ . = 470 a7 NU RNU i50 1mV RMS). MODULATED WITH 1 KHZ AT 3 KHZ DEV. MEASURED WITH RF
Qs6 . . _ 0 17 95 68 10.7MHZ 10.7MHZ] + ov /3 Q56 MILLIVOLTMETER AND RF BOARD IN CHASSIS,
_ L 1 M9839
Q101 50 5.0 0.1 — — — 9.6v 25v + A338 - T R370 CRSH = sy
R382 Q359 T L354 47 +1 c3e1 R363 €369 94v 43K Lcoa o -
— — — 622u 10U 1K 022U L83 T
Qtoz 07 0 01 ok { 50/ 7" MMBT3906 = a TR lrseo a4y Toz2u regg Q355 ity 5 {BTT
2.2K Sax. 42| MMBT3906 AN
a10s 50 44 had - — - R e ) Wbt3004| MMBTIo0M 1S 42) wase 1388 T8y 3ues tart T8Bw
: 0 oF —1; i ) __R387 R371 Tozzu 3 .
Q104 — Q360 faoM r=i A C?SB% savly 7 ]S-"V o22u = 330k | 750k | ] jgo [MV\Moagy Lok 1% = 4T Res FL54 FL52 8
8.1 2-8v 2-8v - — - MMBT3904 J6-12 1352 | R355 = L3 Tc366 48V, 3L T ov 220 _L 0 4.3K Y52 c74 —
ok BRe (BT, ! 15K TANT = £ RE364 308 =220 ) 0220 | = ooz rese THE T 3 seox D 10.228MAZ ) = sesnz| < asoKnz DETECTED AUDIO
Q105 8.1 2.0 2-8v — — — ® s r-t= 220 150K |7av R362 : L 2.2k 910 L 7. A 3
FroM 0331 c3%e= P e c356 €357 ™4 U3si | 1 lr3se 27v (\Q352 10K e 27K = = = = - Re7 [CT7[c78 75 O TianaL: ismy BMS | L7 1 cso ?-991’< >"{ 17smy RS 2
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parts list

HLB4099B Low Band RF Board 29.7-36.0 MHz (Range 1)

MXW-7571-0 (2)

MXW=7571-0 (3)

MXW=7571-0 (4)

MXW-7571-0 (5)

REFERENCE

REFERENCE MOTOROLA MOTOROLA
DESCRIPTION DESCRIPTION REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. SYMBOL PART NO. o SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PI?R‘? Ng. DESCRIPTION
capacitor, fixed (unless otherwise stated) C0208 21-13740B17 4.7 pF, +.25 pF, 50V L0221 24-80063M11 68 uH RO168
7 pF, +.25 pF, . 18- L 22k, +20%
C0001 21-13740B55 180 pF, +5%, 50V €0211-0213 21-11032B15 22 uF, +80 —20, 50V L0222 24-80063M24 8.2 uH RO169 05—??8393?2 47K +20%. 100V crystal .
€0002 21-11032B15 .22 uF, +80 20, 50V C0214,0215 21-13740B43 56 pF, +5%, 50V 1.0352,0353 24-80164M01 1:6 turns RO170 06-11077B40 510k yo0e! 91-80172D0 fiter
0003 2113740866 510 pF, +5%, 50V Co216 21-13740B13 3.3 pF, +.25 pF, 50V L0354-0356 24-80063M31 47 uH RO171 0611077819 68k Yoos2 48-80908W01 10.245 MHz
C0004 21-13740B57 220 pF, 5%, 50V C0218-0220 21-11032B15 22 UF +80 20, 50V L0357 24-80164M01 7 uH, 156 turns RO172 0611077808 24k Y0151 48-60174D05 14.4 MHz
C0006 21-13740B38 36 pF, +5%, 50V C0221 21-13740815 3.9 pF, +.25 pF, 50V L0358 24-80063M27 22 uH RO176 06-11077G26 226K, +1% non-referenced items
C0007 21-13740B19 5.6 pF, +.25 pF, 50V C0223 21-13740B25 10 pF, +5%, 50V transistor RO177 06-11077G18 187k, +1% : :
0008 21-13740855 180 pF, +5%, 50V Co224 2113740841 47 pF, 5%, 50V R0178,0179 06-11077F91 10K, 1% 26-Bo0g7Mot shied, cofl can
00009 2113740868 620 pF, +5%, 50V C0225,0226 21-11032B15 22 UF, +80 20, 50V Qooot 4680182044 AN ’ Sk 419 26-Bo0oBMO1 shield, coil can (10 used)
o016 S iiaome Pt ARt Conay A 5racaa 47 F, 5%, 50V Q0002-0004 48-11043C06 PNP RO180 ggj]g;;?gf ‘11(2”(2& e 26-80228L01 shield, coax connector (2 used)
0011 21-13740B55 180 pF, +5%, 50V C0228 21-13740873 1000 pF, +5%, 50V 0054 46-80162044 Ney RO182 06-11077G28 237K 1% 26-80916V01 shield, RF Low Band
C0012,0013 21-11032815 22 UF, 480 -20, 50V 0229 21-13740805 1.5 pF, +.26 pF, 50V - P v Channel R0202 06-11077A50 100 I pad, cysta pase (4 used)
C0015 21-13740B46 75 pF, +5%, 50V 0230 21-13740819 5.6 pF, +.25 pF, 50V Q0055 48-80214G02 NPN 84-60950X01 cirouit board
-  £5 70, - AR Q0056 48-11043C12 n-Channel R0207,0208 06-11077A44 56
C0017 21-13740B66 510 pF, +5%, 50V €0231 21-13740B38 36 pF, +5%, 50V R0209 A
C0018 21-13740861 330 PF, +5%, 50V 0233 21-13740863 390 pF, +5%, 50V Qo101 48-05128M16 PP S 07 7ADT o : i i i ot devioes by
coots 21-13740801 3% F, :5"/, So coa3s 21-1aTaones o F‘ 450/, v Q0102,0103 48-80214G02 NPN RO210 06~11077A01 0 note: For best performance, order diodes, transistors, and integrated circuit devices by
0021 21-13740860 300 pF. 5%, S0V C023 21-13740B17 AToF 2251 Qo104 48-05126M16 Pne Roar A % Motorola part number
- PF, 6%, 0 5 ~ 1 .7 pF, +.25 pF, 50V Q0105 48-80214G02 NPN R0212,0213 06-11077A76 1.2k
€0023 2 —~
oo 1-13740869 680 pF, +5%, 50V C0238-0240 21-11032B15 .22 uF, +80 —20, 50V Q0107 48-80182D44 NPN R0O214 06-11077A62 330
4 21-13740B73 1000 pF, +5%, 50V C0241,0242 21-13740B47 82 pF, +5%, 50V ~
C0025 2113740861 330 pF, +5%, 50V C0243 21-13740813 3.3 pF, +.25 pF, 50V Qo 46-B0162D44 N Roz1s S6-11077A70 Sa0
Coosa- - o g - Q0203 48-80141L06 n—channel MOS FET 0 680
0026-0029 21-11032B15 22 uF, +80 —20, 50V C0245-0247 21-11032B15 22 UF, +80 —20, 50V RO217 06-11077A3 2
0030 21-13740B69 680 pF, +5%, 50V C0248 21-13740B15 3.9 pF. +.25 pF, 50V Q0204-0205 48-80182D44 NPN . 2
- 1 0% o 4 Q0206 48-80141L06 N-channel MOS FET R0218 06-11077A66 470
€0031 21-13740B48 91 pF, +5%, 50V €0250 21-13740B29 15 pF, +5%, 50V RO219 06-11077A2 2
- b + Q0207,0208 48-80182D44 NPN 077428 1
€0032 21-13740B63 390 pF, +5%, 50V €0251,0252 21-11032B15 22 uF, +80 —20, 50V R0220 06-11077A6 7
- 7 e Q0276 48-80214G02 NPN 077A66 470
C0051 21-13740B52 130 pF, +5%, 50V €0277,0278 23-11048B819 47 UF, +20%, 16V RO221 7
- %, . . g Q0277-0279 48-05128M16 PNP 06-11077823 100k
€0052 21-13740B59 270 pF, +5%, 50V €0301 21-11032B15 .22 UF, +80 20, 50V R0222 110778
- . . Qo351 48-80930W01 dual gate FET 06-11077B02 13k
C0053-0057 21-11032B15 22 uF, +80 —20, 50V C0311 21-11032815 .22 uF, +80 —20, 50V R0223 —
- ) T Q0352-0354 48-80214G02 NPN 06-11077A94 6.8k
C0058 21-13740868 620 pF, +5%, 50V C0351 21-13740B37 33 pF, +5%, 50V Q0355 48-05128M1 PN R0224 06-11077B23 100k
Co059 21-13740B63 390 pF, +5%, 50V C0352-0354 21-11032B15 22 UF, +80 ~20, 50V 8-05128M16 P R0226,0227 06-11077A44
- < e Q0356 48-80214G02 NPN , 11077A4 58
C0060 21-13740B26 11 pF, +5%, 50V €0355 21-13740B58 240 pF, +5%, 50V R0228 _11077A
- o i Q0358,0359 48-05128M16 PNP 06 66 470
C0061 21-13740B57 220 pF, +5%, 50V C0356 21-13740821 6.8 pF, +.25 pF, 50V Q0360 48-80214G02 R0229 06-11077A01 0
€0062 21-13740B17 4.7 pF, +.25 pF, 50V C0357 21-13741B33 .0033 uF, +5%, 50V ) 80214 NPN R0230 06-11077A98 10k
C0063 21-13740B57 220 pF, +5%, 50V C0358 21-13740B58 240 pF, +5%, 50V resistor, fixed ohm, +5%, 1/8 watt (unless otherwise stated) R0231-0232 06-11077A76 1.2k
C0064 21-13740B19 5.6 pF, +.25 pF, 50V C0359 23-11013D13 10 UF, +10%, 20V R0002 06-11077A30 15 RO233 06-11077A62 330
C0065 21-13740B64 430 pF, +5%, 50V C0360 21-11032B15 .22 uF, +80 -20, 50V R0003 06-11077A68 560 R0234 06-11077A86 3.3k
C0066 21-13740865 470 pF, +5%, 50V C0361 23-11013D13 10 uF, +10%, 20V R0004 06-11077A84 2.7k R0235 06-11077A72 820
C0067 21-13740B39 39 pF, +5%, 50V €0362,0363 21-11032B15 22 uF, +80 —20, 50V R0005 06-11077A56 180 R0236 06-11077A34 22
C0069 21-13740B18 5.1 pF, +.25 pF, 50V C0364 21-13740B57 220 pF, +5%, 50V R0006 06-11077A98 10k R0237 06—11077A61 300
C0071 21-13740B18 5.1 pF, +.25 pF, 50V €0365 21-11032B15 22 uF, +80 —20, 50V R0007 06-11077A94 6.8k R0238 06-11077A32 18
Co072 21-13740B37 33 pF, +5%, 50V C0366 21-13740B57 220 pF, +5%, 50V R0008 06-11077A90 4.7k R0239 06-11077A61 300
€0073 21-11032B15 22 UF, +80 —20, 50V C0367 21-13740B49 100 pF, +5%, 50V R0009 06-11077A98 10k R0240 06-11077A74 K
C0074 21-13740B22 7.5 pF, +.25 pF, 50V €0368,0369 21-11032B15 22 uF, +80 —20, 50V R0051 06-11077A43 51 RO241 06-11077A50 100
C0075 21-11032B15 .22 uF, +80 -20, 50V C0370 21-13741B37 .0047 uF, +5%, 50V R0052,0053 06-11077A86 3.3k R0243 06-11077A54 150
C0076 23-11013D13 10 uF, +10%, 20V €0371 21-13741B29 .0022 UF, +5%, 50V RO054 06-11077A74 1k RO244 06-11077A74 1k
€0077 21-13740B37 33 pF, +5%, 50V c0372 21-13740B52 130 pF, +5%, 50V RO055 06-11077A30 15 R0245-0246 06-11077A50 100
€0078 21-13740B51 120 pF, +5%, 50V C0373 21-13740B72 910 pF, +5%, 50V RO056 06-11077A46 68 R0247 06-11077A54 150
€0079-0081 21-11032B15 .22 UF, +80 —20, 50V C0374 21-13740B32 20 pF, 5%, 50V R0057 06-11077A86 3.3k R0276 06-11077A98 10k
C0082 23-11013D13 10 UF, +10%, 20V C0376 21-13740B38 36 pF, 5%, 50V R0058 06-11077A93 6.2k R0277 06-11077A60 270
€0083 23-11048813 10 UF, +20%, 16V €0378 21-11032B15 22 uF, +80 ~20, 50V R0060 06-11077A50 100 RO278 06-11077A26 10
C0084 21-11032813 .10 uF, +80 -20, 50V C0379 23-11049A09 2.2 uF, +10%, 20V R0063 06-11077A26 10 R0O279 06-11077A90 4.7k
€0085 23-11048B05 1 uF, +20%, 50V C0380 21-13740B73 .01 UF, +5%, 50V R0065 06-11077A54 150 R0280 06-11077A98 10k
€0086,0087 21-11032B15 .22 uF, +80 —20, 50V diode R0066 06-11077B45 820k R0281 06-11077A90 4.7k arts | i st
€0088 21-13741B29 .0022 uF, +5%, 50V CROO1 48-80236E16 RooG8 06-11077823 100k RO301 - ' p
_ quad SCHOTTKY 06-11077A34 22
C0089 21-11032B15 22 uF, +80 20, 50V CR002 48-80154K03 ad SOHOTTKY R0069 06-11077827 150k R0302 18-05500L08 22K, +20%, 100V
C0090 21-13741B29 0022 UF, £5%, 50V Choat oot Son7e B ST RO070 18-05500L08 22k, £20%, 100V RO303 0611077801 TR HLBA41018 Low Band RF Board 42.0-50.0 MHz (Range 3) MXW-7572-0
€0091-0093 21-11082815 22 uF, 480 -20, S0V CR101,0102 48-05120M76 siicon SOT Roer, PSRN ok RO351 06-11077823 100k REFERENCE MOTOROLA DESCRIPTION
Soooe A o S P v CR151,152 48-80006E10 silicon varactor SOT ROO73 Oat1077B21 oK R0352 06-11077809 27k SYMBOL PART NO.
-22 uF, +80 20, CR202 48-80991T01 varactor - 8 RO353 06-11077A91 5.1k ftor fi :
C0096 21-13740B25 10 pF, +5%, 50V CR204 48-80991T01 varactor R0074 06-11077A66 470 R0354 06—11077A43 51 capacitor, fixed (unless otherwise stated)
- O/ —
e dstroTny i Shms mror R
cotos, 21137418 01 uF, +5%, CR209 48-80006E10 silicon varactor SOT R - R0356 06-11077A74 1 o002 21-13740865 470 pF, £5%, 50V
C0106 108 21, 3 4gB47 82 pF, +5%, 50V CR210-213 48-80991T01 varactor 007; 06-11077A88 3.9k RO357 06-11077B44 750k C0003 21-13740B59 270 pF, +5%, 50V
goror. 21-11032813 1O UF, +80-20. S0V CR214 48-80154K03 dual SCHOTTKY R o108 ge-orTaee 950 R0358 06-11077B35 330k o004 21-13740849 100 pF, +5%, 50V
coros 0811081413 1 UF, £5%, CR351 48-80939T01 SCHOTTKY oo, AL RO359 06-11077B27 150k €0006 21-13740B29 15 pF, +5%, 50V
10 UF, £20%, 16V fiter 05 6-11077B11 33k RO360 06-11077A82 2.2k €0008 21-13740B48 91 pF, +5%, 50V
C0105 23-11048B13 10 uF, +20%, 16V R0106 06-11077B15 47k R0361 06-11077B08 24k €0009 21-13740B64 430 pF, +5%, 50V
C0110 08-11051A19 1.0 UuF, +5%, 63V FLO51 91-80097D05 6—element, 455 kHz R0O107 06-11077A98 10k RO362 06—11077A98 10k C0010 21-13740B57 220 pF, +5%,
Co111 08-11051A08 015 uF, +5%, 63V FLO52 91-80098D05 3—element, 455 kHz RO108 06-11077A90 4.7k RO363 06-11077A74 1K C0011 21-13740B55 180 pF, +5%, 50V
cot12 08-11051A05 .0047 UF, +5%, 63V connector, receptacle Ro109 06-11077A26 10 R0364 06-11077A50 100 €0012 21-13741B49 .01 UF, 5%, 50V
C0113,0114 21-13740B57 220 pF, +5%, 50V J0004,0005 09-80135M01 2-pin, coax RO110 06-11077803 15k R0365 06-11077A84 2.7k €0013 21-13740B51 120 pF, +5%, 50V
Co115 21-11032B13 .10 uF, +80 —20, 50V 10006 09-80130M03 14—pin, socket RO111 06-11077A70 680 R0366-0367 06-11077A74 1k C0014 21-13740B62 360 pF, +5%, 50V
C0116,0117 21-11032B15 .22 uF, +80 —20, 50V coil RO112 06-11077A84 2.7k RO368 06-11077A58 220 C0015 21-13740B51 120 pF, +5%, 50V
co118 21-13740B33 22 pF, 5%, 50V R0O113 06-11077A72 820 R0O369 06-11077A82 2.2k C0017 21-13740B67 560 pF, +5%, 50V
So119 5111032815 52 UE 38020, 50V L0001-0008 24-80148M21 147 UH, 9.5 turns R0114,0115 06-11077A70 680 R0370,0371 06-11077A89 43k €0018 21-13740B52 130 pF, +5%, 50V
Co122 23-11013D13 10 uF, +10%, 20V L0009 24-80063M04 ‘J8uH RO116 06-11077A92 5.6k R0372 06-11077A93 6.2k €0020 21-13740B67 560 pF, +5%, 50V
co123 21-13740B59 270 pF, +5%, 50V L0051 24-80063M07 33 uH RO118 06-11077A70 680 ) 5%,
F, +5%, R0O373 06-11077A76 1.2k C0021 21-13740B52 130 pF, +5%, 50V
Co124 08-11051A13 3 5% 63V L0052,0053 24-80063M19 3.3 uH RO119 06-11077A86 3.3k R0374 06-11077A74 1K €0023 21-13740B64 430 pF, +5%, 50V
C0125 21-11032813 10 uF, +80 20, 50V Lo0S4 24-80063M31 47 uH R0120,0121 06-11077A88 3.9k _ e
10 UF, + , ] | X R0375 06-11077A43 51 C0024 21-13740B58 240 pF, +5%, 50V
co127 23-11048B13 10 UF, +20%, 16V L0055-0058 24-80164M01 -7 uH, 1:6 turns R0122 06-11077A43 51 RO379 06-11077A76 1.2k €0025 21-13740B56 200 pF, +5%, 50V
0128 21-13740B78 180 UE, +5% 50V L0059,0060 24-80063M23 6.8 uH RO123 06—11077A34 22 : . - o
. +5%, R0380,0381 06-11077A92 5.6k C€0026~-0029 21-13741B49 .015 uF, +5%, 50V
C0129 2311048806 2.2 uF, +20%, 50V L0061,0062 24-80063M31 47 uH R0124 06-11077A86 3.3k R0382 06-11077A98 10k €0030 21-13740B69 680 pF, +5%, 50V
C0130 23-11048B13 10 uF, +20%, 16V L0063 24-80063M24 8.2 uH R0125 06-11077A70 680 : 5%, £
 +20%, R0O383 06-11077A90 4.7k C0031 2113740847 82 pF, 5%, 50V
C0131 21-11032B15 22 uF, +80 20, 50V Loo64 25-80000E01 transformer, 455 KHz R0126 06-11077A50 100 RO384 06-11077A98 10k €0032 21-13740B63 390 pF, +5%, 50V
©0132 08-11051A17 47 UF, 5%, 63V L0065,0066 24-80063M31 47 uH R0129 06-11077A58 220 _ ' 5oL
47 UF, 5%, R0387 06-11077A01 0 C0051 21-13740B51 120 pF, +5%, 50V
0133 23-11048B13 10 uF, +20%, 16V Lo101 24-80063M24 8.2 uH R0130 06-11077A82 2.2k €0052 21-13740B59 270 pF, +59
| +20%, ~ pF, +5%, 50V
C0134 21-11032B15 22 uF, +80 20, 50V Lo102 24-80063M11 68 uH RO131 06-11077811 33k transformer ¥
UF, + \ C0053-0057 21-11032B15 22 uF, +80 20, 50V
Co151 21-13740B73 1000 pF, +5%, 50V L0151 24-80299D01 17.75 turns R0132,0133 06-11077A90 4.7k T0001,0002 25-80163M02 500 MHz C0058 21-13740B68 620 pF, +5%, 50V
C0152 21-13740B46 75 pF, 5%, 50V L0152 24-80063M22 5.6 uH R0134,0135 06-11077A74 1k integrated circuit C0059 21-13740B63 390 pF, 5%, 50V
co153 21-13740B25 10 pF, +5%, 50V L0202 24-80931W26 44 uH, 13.5 turns RO136 06-11077A50 100 U0051 51-05479G05 l C0060 21-13740B26 11 pF, +5%, 50V
_ .59 L0203 24-80063M23 6.8 uH RO151 06-11077B15 47k e di ivi foF a0
C0155,0156 21-13740B55 180 pF, +5%, 50V Lo PRt e uo101 51-80931V01 custom direct divider syn C0061 21-13740857 220 pF, +5%, 50V
C0157 21-13741B45 .01 uF, +5%, 50V L0505-0207 ! -82 ul R0152 06-11077B11 33k uo102 51-80056M04 dual op amp C0062 21-13740B17 4.7 pF, +.25 pF, 50V
C0159 21-13740B29 15 pF, 5%, 50V 5 24-80063M23 6.8 uH R0153 06-11077B23 100k Uo103 51-84621K27 I C0063 21-13740B57 F, +5%, 50V
6. voltage regulator 220 pF, +5%, 50'
C0160 21-13740B41 47 pF, +5%, 50V L0209 24-80063M23 6.8 uH RO154 06-11077A34 22 ~
pF, +5%, o210 54 80083M 13 0 ut uo176 51-80932W01 dual op amp C0064 21-13740B19 5.6 pF, +.25 pF, 50V
C0161 21-11032B15 22 uF, +80 20, 50V Qu R0155 06-11077A98 10k u0351 51-80929W01 bipolar C0065 21-13740B64 430 pF, +5%, 50V
C0163 08-11051A15 22 UF, +5%, 63V Lo211 24-80063M23 6.8 uH R0156 06-11077803 15k C0066 21-13740B65 470 pF, +5%, 50V
Lo212 24-80063M07 33 uH varactor Lo
C0165 21-11032B15 22, +80 —20, 50V 33 u R0157 06-11077A78 1.5k VR176 48-80140L15 ) C0067 21-13740B39 39 pF, +5%, 50V
C0176 21-13740B73 1000 pF, +5%, 50V L0213 24-80931W26 44 uH, 13.5 turns R0160 06-11077A98 10k . zener diode 10V C0069 21-13740B18 5.1 pF, +.25 pF, 50V
C0201 23-11048813 10 uF, +20%, 16V L0214 24-80063M24 8.2 uH RO161 06-11077A98 10k C0071 21-1 B1 1 pF. +.
3740B18 5.1 pF, +.25 pF, 50V
C0205 21-13740B73 1000 pF, +5%, 50V L0215 24-80063M12 82 uH RO165 06-11077B32 240k C0072 21-13740B37 F, +5%, 50V
L0216-0220 24-80063M24 8.2 uH By AN
C0206,0207 21-13740B45 68 pF, +5%, 50V -2 u R0166,0167 06-11077B30 200k C0073 21-11032B15 .22 uF, +80 —20, 50V

MXW-7572-0 (2)

MXW=7572-0 (3)

MXW-7572-0 (4)

MXW-7572-0 (5)

REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION i TR, DESCRIPTION
C0074 21-13740B22 7.5 pF, +.25 pF, 50V C0366 21-13740B57 220 pF, +5%, 50V RO051 06-11077A43 51 RO241,0242 06-11077A50 100
C0075 21-11032B15 22 uF, +80 —20, 50V C0367 21-13740849 100 pF, +5%, 50V R0052,0053 06-11077A86 3.3k R0243 06-11077A54 150
€0076 23-13749C39 10 UF, £10%, 20V €0368,0369 21-11032B15 22 uF, +80 —20, 50V RO054 06-11077A74 1k R0244 06-11077A74 1k
€0077 21-13740B37 33 pF, +5%, 50V C0370 21-13741B37 10047 UF, +5%, 50V RO055 06-11077A30 15 R0245-0246 06-11077A50 100
C0078 21-13740B51 120 pF, 5%, 50V co371 21-13741B29 .0022 uF, +5%, 50V RO056 06-11077A46 68 R0247 06-11077A54 150
C0079-0081 21-11032B15 22 uF, +80 20, 50V c0a72 21-13740B52 130 pF, +5%, 50V RO057 06-11077A86 33k R0276 06-11077A98 10k
€0082 23-13749C39 10 uF, +10%, 20V C0373 21-13740872 910 pF, +5%, 50V R0058 06-11077A93 6.2k R0277 06-11077A60 270
€0083 23-11048B13 10 UF, £20%, 16V C0374 21-13740832 20 pF, +5%, 50V R0060 06-11077A50 100 R0278 06-11077A26 10
C0084 21-11032B13 10 UF, +80 —20, 50V C0376 21-13740838 36 pF, +5%, 50V R0063 06-11077A26 10 R0279 06-11077A90 4.7k
€0085 23-11048B05 1 UF, +20%, 50V €0378 21-11032B15 22 uF, +80 —20, 50V R0065 06-11077A54 150 R0280 06-11077A98 10k
C0086,0087 21-11032B15 22 UF, +80 20, 50V €0379 23-11049A09 2.2 uF, +10%, 20V R0066 06-11077B45 820k R0281 06-11077A90 4.7k
€0088 21-13741B29 10022 UF, 5%, 50V C0380 21-13740B73 .01 UF, +5%, 50V R0068 06-11077B23 100k R0301 06-11077A34 22
googg 2171103231 5 22 UF, +80 —20, 50V diode R0069 06-11077827 150k R0302 18-05500L08 22t, +20%, 100V
00 21-13741B29 .0022 uF, +5%, 50V R0070 18-05500L08 22K, +20%, 100V R0303 06-11077B01 12
» £5%, CR001 48-80236E16 quad SCHOTTKY » +20%,
Cooo S iavionbs  iabFizser SOV cro02 49-60154K03  quad SCHOTTKY RoO72 S tiorros %k Rogg2 S tiome ok
C0095 21-11032B15 52 UF 18020, 50V CROSY 48-05129M76 siicon SOT R0073 06-11077B21 82k RO353 06-11077A91 5.1k
22 uF, + . CR101,0102 48-05129M76 silicon SOT - :
C0096 21-13740B25 10 pF, 5%, 50V CR151 152 45-B000BE10 ailicon varactor SOT RO074 06-11077A66 470 RO354 06-11077A43 51
cotoz ittt SR o CR202-205 46-8000GE10  varactor Roore S lorASs 10 Ro3s6 oA e
€0103,0104 21-13741B45 01 UF 5%, 50V CR206 46-80154K03 dual SCHOTTKY R0077 06-11077A88 3.9k RO357 06-11077844 750k
o105 23-11048B13 10 UF +20%, 16V CR209-213 48-80006E10 varactor R0102 : R0358 06-11077B35 330k
- uF, +20%, 16 CR214 48-80154K03 dual SCHOTTKY 010 06-11077762 330
€0106 21-13740B47 82 pF, +5%, 50V CR351 46-80939T01 SCHOTTKY R0103,0104 06-11077A98 10k R0359 06-11077B27 150k
C0107,0108 21-11032813 10 uF, +80 20, 50V ’ R0105 06-11077B11 33k R0360 06-11077A82 2.2k
C0109 08-11051A13 1 UF, 5%, 63V filter R0106 06-11077B15 47k R0361 06-11077B08 24k
Co110 08-11051A19 1.0 uF, +5%, 63V FLO51 91-80097D05 6-element, 455 kHz RO107 06-11077A98 10k R0362 06-11077A98 10k
co111 08-11051A08 .015 uF, +5%, 63V FLO52 91-80098D05 3—element, 455 kHz R0108 06-11077A90 4.7k R0363 06-11077A74 1k
Co112 08-11051A05 .0047 uF, +5%, 63V connector, receptacle R0109 06-11077A26 10 R0364 06-11077A50 100
C0113,0114 21-13740B57 220 pF, +5%, 50V J0004,0005 09-80135M01 2-pin, coax RO110 06-11077B03 15k R0365 06-11077A84 2.7k
Co115 21-11032B13 .10 uF, +80 -20, 50V J0006 09-80130M03 14—pin, socket RO111 06-11077A70 680 R0366-0367 06-11077A74 1k
Song ity apkasmov coll Rot13 Seilormss R09%5 Seilorras ook
~ PF, +5%, 0113 06-11077A72 820 :
co119 21-11032B15 22 uF, +80 —20, 50V L0001-0009 24-80148M21 147 uH, 9.5 turns R0114,0115 06-11077A70 680 R0370,0371 06-11077A89 4.3k
co122 23-13749¢39 10 UF, +10%, 20V L0051 24-80063M07 33 uH RO116 06-11077A92 56k R0372 06-11077A93 6.2k
co123 21-13740B59 270 pF, +5%, 50V L0052,0053 24-80063M19 3.3 uH R0118 06-11077A70 680 R0373 06-11077A76 1.2k
Co0124 08-11051A13 1, +5%, 63V L0054 24-80063M31 47 uH RO119 06-11077A86 3.3k R0374 06-11077A74 1k
co125 21-11032B13 10 uF, +80 —20, 50V L0055-0058 24-80164M01 -7 uH, 1:6 turns R0120,0121 06-11077A88 3.9k R0375 06-11077A43 51
co127 23-11048B13 10 uF, +20%, 16V L0059,0060 24-80063M23 6.8 uH R0122 06-11077A43 59 R0379 06-11077A76 1.2k
co128 21-13740B78 180 UF, 5%, 50V l[ggg; ,0062 gi:gggggmgl 372uui-'|4 RO123 06-11077A34 22 R0380,0381 06-11077A92 5.6k
C0129 23-11048B06 2.2 UF, £20%, 50V - RO124 06-11077A86 3.3k R0382 06-11077A98 10k
C0130 2311048813 10 UF, +20%, 16V Loo64 25-80000E01 transformer, 455 KHz R0O125 06-11077A70 680 R0383 06-11077A90 4.7k
Co131 21-11032B15 22 uF, +80 —20, 50V tg?ﬁ?"’“e gtgggggmg; gguu""_' R0126 ~ 06-11077A50 100 RO384 06-11077A98 10k
C0132 08-11051A17 47 UF, 5%, 63V - RO129 06-11077A58 220 R0387 06-11077A01 0
C0133 23-11048B13 10 uF, +20%, 16V Lo102 24-80063M09 47 UuH . R0130 06—11877A82 2.2k
C0134 21-11032B15 22 uF, +80 —20, 50V Lo151 24-80299D01 17.75 turns R0131 06-11077B11 33 transfor
Co151 21-13740B73 1000 pF, +5%, 50V L0152 24-80063M22 5.6 uH R0132,0133 06-11077A90 a7k ransiormer
C0152 21-13740B46 75 pF, +5%, 50V L0202 24-80931W26 44 uH, 13.5 turns R0134,0135 06-11077A74 1k T0001,0002 25-80163M02 500 MHz
c0153 21-13740B25 10 pF, +5%, 50V L0203 24-80063M22 5.6 uH R0136 06-11077A50 100 integrated circuit
Co154 21-13741B45 .01 uF, +5%, 50V L0204 24-80063M12 82 ud RO151 06-11077B15 47k U0o51 51-05479G05 linear
C0155,0156 21-13740B55 180 pF, +5%, 50V L0205-0207 24-80063M22 5.6 uH RO152 06-11077B11 33k U010t 51-80931V01 custom direct divider syn
C0157 21-13741B45 01 UF, +5%, 50V L0209 24-80063M22 5.6 uH R0153 06-11077B23 100k uo102 51-80056M04 dual op amp
C0158 08-11051A15 22 UF, 5%, 63V L0210 24-80063M11 68 uH RO154 06-11077A34 22 uo103 51-84621K27 voltage regulator
C0159 21-13740B29 15 pF, +5%, 50V Lo211 24-80063M22 5.6 uH RO155 06-11077A98 10k Uo176 51-80932W01 dual op amp
C0160 21-13740B41 47 pF, +5%, 50V L0212 24-80063M06 -27 uH RO156 06-11077B03 15Kk U0351 51-80929W01 bipolar
co161 21-11032B15 22 uF, +80 20, 50V ‘[ggli gﬁ:gggg;agg ?sm-r'% 13.5 turns RO157 06-11077A78 1.5k varactor
C0163 08-11051A15 22 UF, 5%, 63V - 8u RO158 06-11077A74 1k VR176 48-80140L15 zener diode 10V
C0165 21-11032B15 22, +80 20, 50V L0215 24-80083M12 82 uH R0160 06-11077A98 10k
C0176 21-13740B73 1000 pF, +5%, 50V L0216-0220 24-80063M23 6.8 uH RO161 06-11077A98 10k crystal )
©0201 23-11048B13 10 uF, +20%, 16V Lo221 24-80063M09 27 uH RO165 06-11077B32 240k Y0051 91-80172001 fiter
C0205 21-13740B73 1000 pF, +5%, 50V L0222 24-80063M23 6.8 uH R0166,0167 06-11077830 200k Y0052 48-80908W01 10.245 MHz
€0206 21-13740B37 33 pF, +5%, 50V tgggiy_%% ggmmmo] 1:6 turns R0168 18-05500L.08 22k, £20%, 100V Y0151 48-80174D05 14.4 MHz
€0207 21-13740B27 12 pF, +5%, 50V 0356 0063M3 47uH R0169 06-11077B15 47k nonreferenced items
C0208 21-13740B17 4.7 pF, +.25 pF, 50V L0357 24-80164M01 7 uH, 1:6 tumns R0170 06-11077B40 510k - -
C0211-0213 21-11032B15 22 uF, +80 —20, 50V L0358 24-80063M27 224H RO171 06-11077819 68k 26-80097M01 shield, coil can
€0214,0215 21-13740B27 12 pF, +5%, 50V transistor RO172 06-11077808 24k 26-80098M01 shield, coil can (10 used)
C0216 21-13740B13 3.3 pF, +.25 pF, 50V Q0001 48-80182D44 NPN RO176 06-11077G26 22,6k, +1% 26-80228L01 shield, coax connector (2 used)
€0218-0220 21-11032B15 22 uF, +80 20, 50V Q0002-0004 48-11043C06 PNP R0177 06-11077G18 18.7k, +1% 26-80916V01 shield, RF Low Band
c0221 21-13740B15 3.9 pF, +.25 pF. 50V Q0051 48-80182D44 NPN R0178,0179 06-11077F91 10K, +1% 75-05295802 pad, crystal base (4 used)
©0223 21-13740B21 6.8 pF, +25 pF, 50V Q0052-0054 48-11043C12 n—Channel R0180 06-11077G52 42.2K, +1% 84-80959X01 circuit board
C0224 21-13740B39 39 pF, +5%, 50V Q0055 48-80214G02 NPN R0O181 06—11077F91 10k, +1% 3/31/90
€0225,0226 21-11032B15 .22 uF, +80 20, 50V Q0056 48-11043C12 n—Channel R0182 06-11077G28 23.7%, 1% note: For best performance, order diodes, transistors, and integrated circuit devices by
co227 21-13740B37 33 pF, +5%, 50V Q0101 48-05128M16 PNP R0207,0208 06-11077A44 56 Motorola part number.
C0228 21-13740B73 1000 pF, +5%, 50V Q0102,0103 48-80214G02 NPN R0209 06-11077A66 470
C0229 21-13740B05 1.5 pF, +.25 pF, 50V Q0104 48-05128M16 PNP R0210 06-11077A01 0
C0230 21-13740B15 3.9 pF, +.25 pF, 50V Q0105 48-80214G02 NPN R0211 06-11077A98 10k
C0231 21-13740838 36 pF, +5%, 50V Qo107 48-80182D44 NPN R0212,0213 06-11077A76 1.2k
C0233 21-13740B62 360 pF, +5%, 50V Q0151 48-80182D44 NPN R0214 06-11077A62 330
Cosas STy S orsov oo pra Sy A Ros15 cilorrAre o0
- 7 pF, +.25 pF, Q0203 48-80141L06 n—channel MOS FET ~11
C0238-0240 21-11032B15 .22 uF, +80 —20, 50V Q02040205 48-80182D44 NPN R0217 06-11077A34 22
C0241,0242 21-13740B31 18 pF, +5%, 50V Q0206 48-80141L06 N-channel MOS FET R0218 06-11077A66 470
0243 21-13740B13 3.3 pF, +.25 pF, 50V Q0207,0208 48-80182D44 NPN R0219 06-11077A28 12
C0245-0247 21-11032B15 22 uF, +80 20, 50V Q0276 48-80214G02 NPN R0220 06-11077A66 470
C0248 21-13740B15 3.9 pF, +.25 pF, 50V QO277-0279 48-05128M16 PNP R0221 06-11077B23 100k
C0250 21-13740B29 15 pF, +5%, 50V Q0351 48-80930WO01 dual gate FET R0222 06-11077B02 13k
C0251,0252 21-11032B15 .22 uF, +80 -20, 50V Q03520354 48-80214G02 NPN R0223 06-11077A94 6.8k
€0277.0278 23-11048B19 47 uF, +20%, 16V Q0355 48-05128M16 PNP R0224 06-11077823 100k
C0301 21-11032B15 .22 uF, +80 —20, 50V Q0356 48-80214G02 NPN R0226,0227 06-11077A44 56
C0311 21-11032B15 .22 uF, +80 -20, 50V Q0358,0359 48-05128M16 PNP R0228 06-11077A66 470
C0351 21-13740B37 33 pF, +5%, 50V Q0360 48-80214G02 NPN R0229 06-11077A01 0
gggg§_0354 31—1139%3233 .22420uF, +8(')= 20, 50V resistor, fixed ohm, +5%, 1/8 watt (unless otherwise stated) RO230 06-11077A98 10k
- PF, +5%, 50V R0231-0232 06-11077A76 1.2k . A : d
C0356 2113740821 6.8 pF, +.25 pF, 50V Sggg; gg:ug;;ﬁgg ;g R0233 06-11077A62 330 Schematic, Circuit Board Diagrams, an
p— O .
o e eiF sk o i e oo Parts Lists for HLB4100A/4099B/4101B
C0360 21-11032B15 22 uF, +80 —20, 50V Rooo4 06-11077A84 2.7k R0236 06-11077A34 22 Low Band RF Board
C0361 23-13749C39 10 UF, £10%, 20V R0005 06-11077A46 68 R0237 06-11077A66 470
C0362,0363 21-11032B15 22 uF, +80 —20, 50V 28883 06—118;;{3\32 ?ssr R0238 -06-11077A28 12 PW-7569-O
C0364 21-13740B57 220 pF, +5%, 50V Roooa 82‘} PAL e R0239 06-11077A66 470 (Sheet 2 of 4)
C0365 21-11032B15 22 uF, +80 20, 50V R - . R0240 06-11077A74 1k
0009 06-11077A98 10k 3/31/90




Schematic, Circuit Board Diagrams, and
Parts Lists for HLB4100A/4099B/4101B
Low Band RF Board

PW-7569-0

(Sheet 3 of 4)

3/31/90

parts list

HLB4100A Low Band RF Board 36.0-41.999 MHz (Range 2) MXW-6910-A MXW—6910-A (2) MXW-6910-A (3) MXW-6910-A (4) MXW-6910-A (5)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed (unless otherwise stated) C0207 21-13740B27 12 pF, +5%, 50V L0220 24-80063M24 82 uH R0168 18-05500L08 22k, +20%, 100V crystal
€0001 21-13740B53 150 pF, +5%, 50V C0208 21-13740B35 27 pF, +.25 pF, 50V L0221 24-80063M10 5.6 uH RO169 06-11077B17 56k Y0051 91-80172D01 filter
C0002 21-13740B74 1200 pF, +5%, 50V C0211-0213 21-11032B15 .22 uF, +80 —20, 50V L0222 24-80063M24 8.2 uH RO170 06-11077B40 510k Y0052 48-80908WO1 10245 MHz
€0003 21-13740B63 390 pF, +5%, 50V C0214,0215 21-13740B35 27 pF, +5%, 50V L0352,0353 24-80164M01 1:6 turns RO171 06-11077B19 68k Y0151 48-80174D05 14.4 MHz
C0004 21-13740B53 150 pF, +5%, 50V C0216 21-13740B13 3.3 pF, +.25 pF, 50V L0354-0356 24-80063M31 47 uH R0172 06-11077B08 24k -
C0006 21-13740B36 30 pF, +5%, 50V C0218-0220 21-11032B15 .22 uF, +80 —20, 50V L0357 24-80164M01 7 uH, 1:6 turns R0176 06-11077G26 22,6k, +1% non-referenced items
C0008 21-13740B52 130 pF, +5%, 50V co221 21-13740B09 2.2 pF, +.25 pF, 50V L0358 24-80063M27 22 uH RO177 06-11077G18 18.7k, +1% 26-80098MO1 shield, coil can (11 used)
C0009 21-13740B65 470 pF, +5%, 50V C0223 21-13740B23 8.2 pF, +25 pF, 50V transistor R0178,0179 06-11077F91 10k, +1% 26-80228L01 shield, coax connector (2 used)
€0010 21-13740B73 1000 pF, +5%, Co224 21-13740B39 39 pF, +5%, 50V Q0001 48-80182D44 NPN RO180 06-11077G52 42.2K, +1% 26-80916V01 shield. RF Low Band
coott 21-13740B54 160 pF, +5%, 50V C0225,0226 21-11032B15 22 uF, +80 —20, 50V Q0002-0004 45-11043C06 PN RO181 06-11077F91 10k, +1% 75_05295B02 pad, crystal base (4 used)
€0012,0013 21-11032B15 22 uF, +80 —20, 50V co227 21-13740B37 33 pF, £5%, 50V Qo051 48-80182D44 NPN R0182 06-11077G28 23.7k, +1% 84-80959X01 circuit board
Coote e e VA Sozzo 211ai0B05 1Pk 25 sk S0V Q0052-0054 4-11043C12 - Channel Rozos Qe rorAS 430 3531790
C0017 21-13740B66 510 pF. 5%, 50V C0230 21-13740817 4.7 pF, +.25 pF, 50V Q0055 46-80214G02 NPNh i R0210 06-11077A01 0 note: For best performance, order diodes, transistors, and integrated circuit devices by
C0018 21-13740855 180 pF. +5%, 50V C0231 21-13740838 36 pF, +5%, 50V qoo%e PSP phanne R0211 06-11077A98 10k Motorola part number.
€0020 21-13740B66 510 pF, +5%, 50V €0233 2113740849 100 pF, +5%, 50V Q0102.0103 45-80214G02 NPN R0212,0213 oe-nggﬁgg 1.320k
€0021 21-13740B56 200 pF, +5%, 50V C0234 21-13740838 36 pF, 5%, 50V ' RO214 06— 3
C0023 21-13740B65 470 pF, +5%, 50V C0235 21-13740B17 4.7 pF, +.25 pF, 50V qonos Py e R0215 06-11077A86 3.3k
€0024 21-13740B61 330 pF, +5%, 50V C0238-0240 21-11032B15 .22 uF, +80 —20, 50V Qo107 48-80182D44 NPN R0216 06-11077A70 680
C0025 21-13740B60 300 pF, +5%, 50V C0241,0242 21-13740B31 18 pF, +5%, 50V Qo151 48-80182D44 NEN R0217 06-11077A34 22
Giwe  somml REIEmY
C0031 21-13740B48 31 pF. +5%, 5OV Co248 21-13740B15 3.9 pF, +.25 pF, 50V Q0203 48-80141L.06 n-channel MOS FET R0220 06-11077A66 470
0032 2113740863 390 pF 25%. 50V Co250 21-13740B31 18 oF 16%, B0V Q0204-0205 46-80182D44 NPN R0221 06-11077B23 100k
C0051 21-13740B52 130 SF’ gy C0251,0252 21-11032B15 .22pu¢,185'—2o, 50V Qo206 48-80141L.06 N-channel MOS FET RO222 06-11077802 13k
€0052 21-13740B59 270 pF. +5%, 50V €0277.0278 23-11048B19 47 UF, +20%, 16V Qoa0r 0208 it prant NEN R0223 06-11077A94 6.8k
C0053-0057 21-11032B15 22 uF, +80 —20, 50V €0301 21-11032B15 .22 uF, +80 —20, 50V Q2770279 45-05128M16 PNP R0224 06-11077B23 100k
S0 Slrariongs 3605 sov aov Coos Sitaraoss  aphasm v Qogs1 45-80030WO01  dual gate FET Rozzs - 0o rOTTASE 470
C0060 21-13740B26 11 P, +5%, 50V €0352-0354 21-11032815 22 uF, +80/~20, 50V Sog52-0354 P Cepwtvr AN R0229 06-11077A01 0
C0061 21-13740B57 220 pF, +5%, 50V €0355 21-13740B58 240 pF, +5%, 50V Q0358 45-80214G02 NEN R0230 06-11077A98 10k
C0062 21-13740B17 4.7 pF, +.25 pF, 50V C0356 21-13740B21 6.8 pF, +.25 pF, 50V Q0358.0359 4805128016 PNP R0231-0232 06-11077A76 1.2k
C0063 21-13740B57 220 pF, +5%, 50V C0357 21-13741B33 .0033 UF, +5%, 50V Q0380 45-80214G05 NPN R0233 06-11077A62 330
C0064 21-13740B19 5.6 pF. +.25 pF, 50V C0358 21-13740858 240 pF, +5%, 50V ’ ) ; X R0234 06-11077A86 3.3k
C0065 21-13740B64 430 pF, +5%, 50V C0359 21-13749C39 10 uF, +10%, 20V resistor, fixed ohm, +5%, 1/8 watt (unless otherwise stated) R0235 06-11077A72 820
C0066 21-13740B65 470 pF, £5%. 50V C0360 21-11032B15 22 uF, +80 —20, 50V R0002 06-11077A29 13 R0236 06-11077A34 22
C0067 21-13740B39 39 pF. +5%, 50V C0361 23-13749C39 10 uF, +10%, 20V R0003 06-11077A68 560 R0237 06-11077A66 470
C0089 21-13740B18 5.1 pF. +.25 pF, 50V €0362,0363 21-11032B15 22 uF, +80 —20, 50V R0004 06-11077A84 2.7k R0238 06-11077A28 12
€0071 21-13740B18 5.1 pF. +.25 pF, 50V C0364 21-13740B57 220 pF, +5%, 50V R0005 06-11077A56 180 R0239 06-11077A66 470
C0072 21-13740B37 33 pF. +5%. 50V C0365 21-11032B15 22 uF, +80 —20, 50V R0006 06-11077A98 10k R0240 06-11077A74 1k
C0073 21-11032B15 22 UF. +80 ~20, 50V C0366 21-13740857 220 pF, +5%, 50V R0007 06-11077A94 6.8k R0241,0242 06-11077A50 100
C0074 21-13740822 7.5 pF. +.25 pF. 50V C0367 21-13740B49 100 pF, +5%, 50V R0008 06-11077A90 4.7k R0243 06-11077A54 150
C0075 21-11032815 22 UF. +80 —20, 50V €0368,0369 21-11032B15 22 uF, +80 —20, 50V R0O009 06-11077A98 10k R0244 06-11077A74 1K
C0076 23-13749C39 10 UF, +10%. 20V C0370 21-13741B37 0047 UF, +5%, 50V R0051 06-11077A43 51 R0245-0246 06-11077A50 100
C0077 21-13740B37 33 pF. +5%, 50V €0371 21-13741B29 .0022 uF, +5%, 50V R0052,0053 06-11077A86 3.3k R0247 06-11077A54 150
C0078 21-13740B51 120 pF. +5%, 50V €0372 21-13740B52 130 pF, +5%, 50V R0054 06-11077A74 1k R0276 06-11077A98 10k
C0079-0081 21-11032815 22 UF, +80 20, 50V ©0373 21-13740B72 910 pF, +5%, 50V R0055 06-11077A30 15 R0277 06-11077A60 270
C0082 23-13749C39 10 uF, +10%, 20V C0374 21-13740B32 20 pF, +5%, 50V R0056 06-11077A46 68 R0278 06-11077A26 10
C0083 23-11048813 10 uF. +20%. 16V C0376 21-13740838 36 pF, +5%, 50V R0057 06-11077A86 3.3k R0279 06-11077A90 4.7k
co084 21-13741B69 .01 UF. +5%. 50V C0377,0378 21-11032B15 .22 uF, +80 —20, 50V R0058 06-11077A93 6.2k R0280 06-11077A98 10k
€0085 23-11048B05 1 uF. +20%, 50V C0379 23-11049A09 2.2 uF, +10%, 20V R0060 06-11077A50 100 R0281 06-11077A90 4.7k
C0086,0087 21-11032B15 22 UF. +80 -20, 50V €0380 21-11032B15 22 uF, +80 20, 50V R0063 06-11077A26 10 R0301 06-11077A34 22
C0088 21-13741B29 10022 UF. +5%, 50V diode gooes 82—; 1 8;;352 ; ggk R0302 18-05500108 22K, +20%, 100V
€0089 21-11032B15 22 UF. +80 —20, 50V 0066 —11 4 R0303 06-11077B01 12k
C0090 21-13741B29 10022 UF. +5%, 50V gggg; Zg_ggfgiﬁég qﬂgg Sgggﬂg RO068 06-11077823 100k RO351 06-11077B23 100k
C0091-0093 21-11032B15 .22 uF. +80 —20, 50V CRO51 48-05129M76 gmcon sOT R0069 06-11077B27 150k R0352 06-11077B09 27k
C0094 21-13740B05 1.5 pF, +.25 pF, 50V CR101.0102 48-0R129M76 ailicon SOT R0070 18-05500L08 22K, £20%, 100V R0353 06-11077A91 5.1k
C0095 21-11032B15 22 uF. +80 —20, 50V CR151152 45-80006E10 silicon varactor SOT R0071 06-11077B11 33k R0354 06-11077A43 51
C0096 21-13740825 10 pF. +5%. 50V CR202.-205 48-80006E10 varactor R0072 06-11077B09 27k RO355 06-11077A78 1.5k
C0101 23-11048B13 10 uF. +20%, 16V CR206 48-80154K03 dual SCHOTTKY R0073 06-11077821 82k R0356 06-11077A74 1k
co102 08-11051A13 1 UF, 5%, 63V CR209 48-80006E10 varactor R0074 06-11077A66 470 R0357 06-11077B44 750k
€0103,0104 21-13741B45 01 UF. +5%, 50V CR210-213 48-80991701 varactor R0075 06-11077A42 47 R0358 06-11077B35 330k
C0105 23-11048B13 10 uF. +20%, 16V CRo14 48-80154K03 dual SCHOTTKY R0076 06-11077A50 100 R0359 06-11077B27 150k
C0106 21-13740B47 82 pF, +5%, 50V CR351 48-809397T01 SCHOTTKY R0077 06-11077A88 3.9k R0360 06-11077A82 2.2k
€0107,0108 21-13741B69 01 UF, +5%, 50V R0102 06-11077A62 330 RO361 06-11077B08 24k
C0109 08-11051A13 1 uF, +5%, 63V filter R0103,0104 06-11077A98 10k R0362 06-11077A98 10k
C0110 08-11051A19 1.0 uF, +5%, 63V FLO51 91-80097D05 6~element, 455 kHz R0O105 06-11077B11 33k R0363 06-11077A74 1k
Cco111 08-11051A08 015 uF, +5%, 63V FLO52 91-80098D05 3-element, 455 kHz R0106 06-11077B15 47k R0O364 06-11077A50 100
Cco112 08-11051A05 .0047 uF, +5%, 63V connector, receptacle R0107 06-11077A98 10k R0365 06-11077A84 2.7k
€0113,0114 21-13740B57 220 pF, £5%, 50V J0004,0005 09-80135M01 2-pin, coax RO108 06-11077A90 4.7k R0366-0367 06-11077A74 1k
Co115 21-13741B69 .01 UF, +5%, 50V 10006 09-80130M03 T4mpin, socket R0109 06-11077A26 10 R0368 06-11077A58 220
C0116,0117 21-11032B15 .22 uF, +80 ~20, 50V coil gg”? gg—ug;gigg égg Egggg os71 82—1 ; 8%225 ig&;
C0118 21-13740B29 15 pF, +5%, 50V ~ , — .
Co119 21-11032B15 22‘LF, +80 -20, 50V L0001-0008 24-80148M21 147 uH, 9.5 turns RO112 06-11077A84 2.7k R0372 06-11077A93 6.2k
co122 23-13749C39 10 uF, +10%, 20V Looog 24-80063M31 47 uH RO113 06-11077A72 820 R0373 06-11077A76 1.2k
C0123 21-13740859 270 pF, +5%, 50V L0ooS1 24-80063M07 -33 uH R0114,0115 06-11077A70 680 R0374 06-11077A74 1k
Co124 08-11051A13 1, 5%, 63V L0052,0053 24-80063M19 3.3 uH RO116 06-11077A92 5.6k R0375 06-11077A43 51
C0125 21-13741B69 01 UF, +5%, 50V L0054 24-80063M31 47 uH RO118 06-11077A70 680 R0379 06-11077A76 1.2k
co127 23-11048B13 10 UF, +20%, 16V L.0055-0058 24-80164M01 -7 uH, 1:6 turns RO119 06-11077A86 3.3k R0380,0381 06-11077A92 5.6k
co128 21-13740878 180 uF, +5%, 50V L0059,0060 24-80063M23 6.8 uH R0120,0121 06-11077A88 3.9k R0382 06-11077A98 10k
co129 23-11048B06 2.2 UF, +20%, 50V L0061,0062 24-80063M31 47 uH RO122 06-11077A43 51 R0383 06-11077A90 4.7k
€0130 23-11048813 10 UF, +20%, 16V L0063 24-80063M24 8.2 uH RO123 06-11077A34 22 R0384 06-11077A98 10k
C0131 21-11032B15 .22 UF, +80 —20, 50V L0064 25-80000E01 transformer, 455 KHz RO124 06-11077A86 3.3k R0387 06-11077A01 0
€0132 08-11051A17 47 UF, +5%, 63V L0065,0066 24-80063M31 47 uH R0125 06-11077A70 680
€0133 23-11048B13 10 UF, +20%, 16V tg}g; gtgggggmg f;g 3: gggg 82—“8;;222 ! gg transformer
C0134 21-11032B15 22 UF, +80 -20, 50V - - 06— .
C0151 21-13740B73 1000 pF, +5%, 50V L0151 24-80299D01 17.75 turns R0130 06-11077A82 2.2k _T0°01 0002 25-80163M02 500 MHz
C0152 21-13740B45 68 pF, +5%, 50V L0152 24-80063M22 5.6 uH RO131 06-11077B11 33k integrated circuit
C0153 21-13740B25 10 pF, 5%, 50V Lo202 24-80931W26 44 uH, 13.5 turns R0132,0133 06-11077A90 4.7k U0051 51-05479G05 lnear
RS e S maes Enoms s S e airon
Co157 21-13741B45 01 UF, 5%, 50V : — ~ ual op amp
C0159 21-13740B29 15 pF, +55°/f 50V L0205-0207 24-80063M23 6.8 uH RO151 06-11077B15 47k uo103 51-84621K27 voltage regulator
C0160 21-13740B41 47 pF, £5%, 50V L0209 24-80063M23 6.8 uH RO152 06-11077B11 33k Uo176 51-80932W01 dual op amp
C0161 21-11032B15 22 uF, +80 -20, 50V L0210 24-80063M10 82 uH RO153 06-11077B23 100k U0351 51-80929W01 bipotar
c0163 08-11051A15 22 UF, +5%, 63V Lo211 24-80063M23 6.8 uH RO154 06-11077A34 22 varactor
C0165 21-11032815 22, +80 20, 50V L0212 24~80063M06 27 uH R0155 06-11077A98 10k VR176 48-80140L15 zener diode 10V
C0176 21-13740B73 1000 pF, +5%, 50V L0213 24-80931W26 44 uH, 13.5 turns R0156 06-11077803 15k
€0201 23-11048B13 10 UF, +20%, 16V Lo214 24-80063M24 8.2 uH R0157 06-11077A78 1.5k
€0205 21-13740873 1000 pF, £5%, 50V L0215 24-80063M12 82 uH R0160,161 06-11077A98 10k
C0206 21-13740838 36 pF, +5%, 50V L0216-0218 24-80063M24 8.2 uH RO165 06~11077B32 240k
R0166,0167 06-11077B30 200k
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VHF RF Board Transistor D.C. Voltage Table

VOLTAGE VOLTAGE
Transistor
Ref. No. BASE EMITTER COLLECTOR GATE SOURCE DRAIN
Ql .83 12 8.5 — — — 130MV RMS
I 9.6V (NOTE 7) TO RS9
Q2 79 8.5 1.1 _ - - L sk 3.3K % (3 W/OUT SIGNAL: 110mV RMS ces Y52
s T 5060 m WITH SIGNAL: 135mV RMS 20 e 5 0
Q51 — _ — 0 18 96 c20 &F ot omy ~ms S P ! Riss RISS  Ris3
g 19V (TYP) 85v 5 (NOTE 7) c8a [ S 4 B2 [eacdswiz c69 c70 L
o ~
Q52 — — — 0 1.8 9.6 Lok Q2 r- --mequ:' _ l e A RS7 3 » FLS5A FL52 L 27K 22K
AT ANTENNA PORT J1 M9643 ) | 100MY RMS (NOTE 7) 122 €34 r8v R comp 820 39 i5 L asscrz | L 455 KHZ
Q53 4.2 3.6 9.6 — — —_ —47dBm 1mV RMS . L8 — . } Lss
R4 2 RS54 27 330 s.6v 26v 1.9V ov|
1kHz at 3kHz DEV B N . i e Jo0MV oS 71 1amv cr2
Lo|-d cs3 T &7 A cet *oLcer (NOTE 7) T0.220 ls  7RG%2y ! 190MY FMS
Q101 50 5.0 -1 (LOCKED) _ _ B ciz T 190mv RuS 82 = [ e ] T ow T wou ’ NOTE 7) : (NOTE 7)
zomgé»;s)\ 5 R3 -~ (NoTE7) FIRST MIXER ' lss Lsa T 1o - = TANT 4 45 i6 7 18 20 |21 22 23 |24
— —_— — re=|== 1 i ~
Q102 0.7 0 0 470 270 75MW?;M)S 1 N | i ;048 ar rsa | “oiu CRSH 0.20v 7V 37V 37V 2.6V 34V 3 Fom- - J6
"] 0.83v s _Le_ _tr (NOTE Ly ! | ! ' cse 150 !f 01 S50MY AMS i ' ey 5
Q103 4.8 41 9.6 — — —_ - r-- cia | - cie T o r - ! Gar! y -Lcsi R | 3l 18v 65 /(NOTE7) nes T 1 [QUAD CoiL] TO LOGIC BOAR!
A € ! iy Y ! (oo ot e o e — o . T cs7 o+ 3 ogry 19 usi 82k d
kY . . AL T T . T ¥ T e R53 A = Y-V
Q104 8.1 76 2-8v — — — Rx () s P x T &) ai E 24 L____a Looood 27 el i Rs2 sk T o N AT i i 0.22u RECEIVER SYSTEM 227y, : P tsource) R !
¥ oL Lo--g m82D44 FROM R220 L cs55 4: 150 o 3¢ 1155 ! 11E-Ti4) L |-~ asomv rus R56 Lo a1+ T o4
Q105 1.4 1.9 2-8v — — — L2 = 20U e ! 2 3" "(NOTE 7) 820K i 43v cle2 =
P s 1 (E-7i5) 1 I20MY RS 1 css REF MOD__y+
1 ) o.12v R t 96v | ' ! *{NOTE 7) Q52 TP 28V 3.20(TYP) 3.6V /4v 27v 28V Tozz o i3
Q106 57 4.9 96 — “ _ Lct sl ' dcr Lo dcu Ra Lci3 cis 1 cit A ce = = Q54 seoivams | 3L topled M9839 = ces 26V 3 J_‘Z S i J:O 8 B 7 5 Ja = v R AL
Tar 56T I Ti5 T56 Tar 15 T 75 T 75 T 39 Mog3sg | MOTET 620MY FMS (NOTE 7) 59 = N *Lcra 275 c77 Lcrs cs2 = L
Q107 21 1.4 9.6 — — — L 1 b iy T2 reo| [oox 3 " — 2ND I-F AMP = oW Tou ass | WF T o-22y To L cso y_ Re1 |22y RE2 DETECTOR AUDIO 5
T iST I-F AMP ° J_. e FUTY L—.J '\"3 =" T = 00K sovmnosid)  [RB9 e TO-22V ooy 68K ~ 27K
Q151 5.5 5.0 9.5 — ___ _ ad E ETo H L \—520MVv RMS (NOTE 7) c76  |OVNOTE7) #50K 2700220 | geo c8i 45MV RMS 2
L RF AMP = s ‘YMS':QD ! ' :115543 i€ 22K = 180 (NOTE 8)
E . MHZ ¥
Q152 8.7 9.5 6.7 — — — RC58 1 ! 1uF LouEicn °
T 12 L..f.d _@_" 9.6V SOUE 3.6V (NO SIGNAL) SESSmVRNS s
m L J . L OV (NOTE 7)
Q203 — — — —2.1(R) 7(R) 79 = = = < Q53 > FRoM y
a6V 4.9-5.5v ] FREQUENCY CONTRO M9642 V76 "
.9=5. L
Q204 1.9(R) 1.2(R) 85 — — — - 7
RI52 ) ) 0.1V (LOCKED) 3.0V(TYP) (UNLOCKED) ! _ LOCK DETECT .
Q205 1.7(R 1.1(R] 9.6 — — — 33K L cioz 1
@ ® REFERENCE OSCILLATOR To fuos 2 ‘ > cLock :
POLY sov DATA
Q206 — — — -1.9(T) 95(T) 79 0 las T Y = or : - :
47K Rist ciea ci6s ) _ SYNTH LATCH ENABLE NoT useny| 12
Q207 1.8(T) 1.2(T) 8.5 — — — 63 __[?lm—— Tl , . cios R109 _ VCO MOD c2o!
o) o 52 T sV L oi crion | 10 o6V 4 L]
Q208 1.7(T) 1.2(T) 9.6 — — — 047y o5y 10 = oW R4 Q104  ¥uoy +C105 FRC166 FRCI67 FRCI68 1ou
POLY - 4 820 M9643 rRi15 T iou 100 100 100 T/R SHIFT
Ri64 Lisi 1 cis? 5v “ 76y & = <
Q276 9.5 8.6 9.6 —_ — — 10K 7 34T Ri55 010 [ cio3 5001089 L 4 L
TR aoz {ruz R
Q277 9.6 8.5(T) 85 — — — ol [ 1ML 55V [\ Qi54 uiod mM9o9871 3 Ril6 T 04U 9.6V(R)
7t = SYNTHESIZER 15 o.16v 56K = 0.1V(T)
; S I L ciss M9658 = 16 RO % : i !
Q278 9.6(R) 85 8.5 —_ _— — oo - 14.4MHZ 180 a7v 15K __Ri20 U
Ri56 5.2v 300Mv RMS e Ci8% oy = 39K ooy L —_ — —_——_— — — —
Q279 78(R) 8.5 85 - - — BN €37 . 56 | 71 | eo rar| cl08 cios | PGy T
1 2
180 15k |Ris8 Ts Q105 —— Ry LOMU | R276 R279 R280 -
1K = M9o642 oMU = a7k = 10K 47K 10K
B ¥ CriO2 39K 86V Rers 851 R
A Derist S 1.9v 7 ciio ! > 8.5V (SOURCE) (SOLDER SIDE VIEWS)
-~ Vo HO4 @_ N 10 L
6: CRi52 L cisa Rii4 R{48 U l: (R)2000mV RMS Q276 T g%e
T .ow 820 680 POLY R277 Mo642 = 3 Dse6 BEC E8C
CRi54 L 9.6V P—— 94V Q277
y 7 o = = RX VCO 7o At M9643 MI843 '@ '@ '@
Tois criss MO Gav)eev CHARGE PUMPS T TSY X85V aTk ¥ rx a5v
7159 1000 > 1200MV FHS c207 L208 Roos  L207 = "Veavir) (SOURCE) ' 2 M9839 M9658 w4z
4 M96
1K HO4 I 7‘;’" % _[ o VLT, T CR2 M9987
4 c206 * «_‘[:‘?2‘.2 822 Q204 TS -
\v Lcus =% 2 000 -TK = H IL209 R215 AS00MY RMS(R) ToT2
. o0 79V(R) c213 coia |19V ___M9658 H 12 2.7k
REF MOD ov(r) 3 880MY RMS (R) N 20 %% Yoo ' H S __L210 c
FROM Ri64 FEEDBACK BUFFER I 25 75 rovim T s oy 17vie) MO658 : H rR2i9  |9sOMV
TEMPERATURE SENSOR e 12 il o6V T} cre0s ca08 T2 ‘ ovir) = R0 lovirp> T ; : RHS(F) o o o
PRESCALER (R)22mv RMS y) =~ ov(r) 1 caie BRN 8 ) cees | ______ 3 68 S 99
) (T)45mV RMS CR202 T8 cais 1000 wvie L33 g TieT
Ri77 2.8V 4 Liod L204 €240 R214 1000 = R2{8 R220
eV T2y T 45 Q203 Tiocoo [Rei0 'OO_T 680MV RMS (R) c221 ov(T) 2o YEL 100 100
e RI76 A = e i?‘o‘ogo Ri24 FEMY RUS G<%)creos c20 MoB3S - ° ToQiO7-3 4k ———¢ rar TG0 = = ° °
Ho2 (NEAR 1i51) 4%/2 oK T%‘o% cur 102 = Q107 27K FROM C221 2 T Ts2 ° L206 CR;,%OS = ks R216 a7 N.C. B8 3 L55,L56,L57
Ci7e ° 8 Ri22 L CR204 = 12 —Lca41 16A04 G00MV RMS (R) 820 CR151 , CRI52 Qi se
YR R4 1% S o . 3 A9 _L <\ M9658,,, FroM c248 0.7v(R) 7000 laoy {R)230mY RMS RX BUFFERS 1 = CR202 L CR205 M82044
L 1600 = / 1000 B0 L cue 2 Tom . co05 = ovir) L rz0s oK dcroor CR209 - CR213
90 70 1201V RMS BRN T 45 ey Rizs I 15 - — jro 1604 NOTES:
RI79 054y Ri8O ‘ czo = = 01U = = = = X85V 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES ARE IN OHMS, CAPACITOR VALUES ARE
e PPy Ri23 T 1000 = ce3a L2ie - L2is ovim 9.6V IN PICOFARADS, INDUCTOR VALUES ARE IN MICROHENRIES.
= e ’ 100 ot A% ' SOAN 8.9V(T) 2. NON-POLARIZED CAPACITORS ARE CHIP-TYPE UNLESS OTHERWISE INDICATED.
o (R)BSMV RMS R226 s 12 56 l 12 1 caas 1. casi
(T)140mv RMS b 56 c239 T - 3. POLARIZED CAPACITORS ARE ALUMINUM ELECTROLYTIC TYPE UNLESS OTHERWISE
d T 1000 R231 T 1000 ' 1 L220
A ce33 = Sk = h 155 ) 1000 = INDICATED.
3 : R234
33 TX V€O o5OMY S (1) L2is I \ 2400MV RMS(T) L2z2 1300MY RMS (T) 4. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (10 MEGOHM) DC VOLTMETER.
() ovir) Q207 pem———m ! ' . 1.2
Lo T 73“/’((,’7 c244 \ c240 ’9W?_\M9658 P [ IaggSBB RS . cos2 s 5. AC RF VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE RF MILLIVOLTMETER.
COMPONENTS WITII-IT:(T):E:;EA ARE NOT FIELD L pere - ot o '/> ok o246 Lo ‘ €247 ,owi) PV 3 . R238 ¥ rx H140BM(TYP) 6. ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE MODE UNLESS INDICATED AS
¥ | Ny over T 33 Y v 7 T L4 50-OHMS FOLLOWS:
RD MUST BE REPLACED. G L c235 T 805 41731 : ! T prs :
REPLACEABLE. BOA CR210 L2i5 T2 R232 1L.2VIT) = 4 €250 L----.J {000 R) RECEIVE MODE
24 . S . = BRN 1000 Q} oV(R) Ta7 . Biaswer R237 R239 = B NaRT MOBE
: 1 ne2a2 [ Lo e c2a8 1.2V(T) = SLUE 470 470 M
“RA)crai2 = Ra33 F‘OOO . L < c249 L - 7. MEASURED IN THE RECEIVE MODE WITH AN ON~CHANNEL UNMODULATED SIGNAL AT A
. ™ 100 T0 Q4078 +————9 010 = = LEVEL OF 20 DBM.
] s R236 | - N g
(SOURCE) (T )cR243 = (T)980mV RMS 210Mv RMS (T) R235 47 8. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL SIGNAL AT A LEVEL OF -20 DBM,
T ] 820 MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION, MEASURED WITH AN AC RMS VOLTMETER.
= = = = 9. VOLTAGES WITHIN BLOCKS MEASURED IN RECEIVE MODE WITH ON-CHANNEL SIGNAL AT
oviR) LEVEL OF —47 DBM (1mV RMS). MODULATED WITH 1 KHZ AT 3 KHZ DEV. MEASURED WiTH RF
— R230 TX BUFFERS T
0.950(T) R228 R22 CR215 MILLIVOLTMETER AND RF BOARD IN CHASSIS.
100 j 18401
I =+ =4 o+
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parts list

HLD4322B MaxTrac VHF RF Board MXW-7404-0 MXW-7404-0 (2) MXW-7404-0 (3) MXW-7404-0 (4)

REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed (unless otherwise stated) C0218 21-13741B45 .01 uF, +5%, 50V R0053 06-11077A88 3.9k R0231 06-11077A84 2.7k
C0001 21-13740B35 27 pF, +5%, 50V C0219 21-13740B13 3.3 pF, +5%, 50V Q0104 48-00869643 PNP R0232 06-11077A72 820
€0002 21-13740B39 39 pF, +5%, 50V €0220 21-13740B73 .001 UF, +5%, 50V Q0105,0106 48-00869642 NPN R0233 06-11077A50 100
€0003 21-13740B43 56 pF, +5%, 50V co221 2113740805 1.5 pF, +5%, 50V Qo107 48-00869658 NPN R0234 06-11077A84 2.7k
C0004 21-13740B29 15 pF, +5%, 50V C0222 21-13741845 .01 UF, 5%, 50V Qo151 48-00869658 NPN R0235 06-11077A72 820
C0005 21-13740B05 1.5 pF, +5%, 50V €0223 21-13740B13 3.3 pF, +5%, 50V Qo152 48-00869643 PNP R0236 06-11077A42 47
€0006 21-13740B11 2.7 pF, +5%, 50V C0224,0225 21-13740873 001 uF, +5%, 50V Q0203 48-00869839 N—channel R0237 06-11077A66 470
€0007 21-13740B05 1.5 pF, +5%, 50V C0228 21-13741B45 .01 UF, +5%, 50V Q0204,0205 48-00869658 NPN R0238 06-11077A28 12
€0008 21-13740B29 15 pF, +5%, 50V €0229,0230 21-13740B05 1.5 pF, +5%, 50V Q0206 48-00869839 NPN R0239 06-11077A66 470
€0009 21-13740B43 56 pF, +5%, 50V C0231 21-13740B38 36 pF, +5%, 50V Q0207,0208 48-00869658 NPN RO241 06-11077B23 100k
co010 21-13740B39 39 pF, +5%, 50V €0233 21-13740B37 33 pF, +5%, 50V Q0276 48-00869642 NPN R0276 06-11077A98 10k
C0oo11 21-13740B17 4.7 pF, +5%, 50V goggg 023 21—13740229 152pr,: ¢55%, 550\</ Q0277-0279 48-00869643 PNP R0277 06-11077A60 270
c0012 21-13740B65 470 pF, +5%, 50V 0235,0236 21-13740823 8.2 pF, +5%, 50 : ; o . R0278 06-11077A26 10
C0013 21-13740B24 9.1 pF, +5%, 50V €0237-0239 21-13740B73 .001 uF, +5%, 50V ::é;ﬂogo'gfd’ ohm, i%ét: {gﬁi'éo(umess Ot?grw'se stated) R0279 06-11077A90 4.7k
c0014 21-13740B63 390 pF, +5%, 50V C0240 21-13740B13 3.3 pF, +5%, 50V RO003. 1107 7AGE 470 R0280 06-11077A98 10k
C0015 21-13740B46 75 pF, +5%, 50V Co241 21-13740B19 5.6 pF, +5%, 50V RO004 1107 7R84 P R0281 06-11077A90 4.7k
C0016 21-13740B34 24 pF, +5%, 50V Co242 21-13740B73 .001 uF, +5%, 50V RO005 06-11077A46 68 transformer
coo17 2113740846 75 pF, £5%, 50v o243 2113740847 82 pF, 5% 50V RO006 06-11077A86 3.3 T0001,0002 25-80163Mo02 500 MHz balance transformer
C0018 21-13740B35 27 pF, +5%, 50V C0245 21-13740B73 .001 uF, 5%, 50V RO0O7 0611077803 Tok JOULOERE
C0019 21-13740B3%9 39 pF, +5%, 50V C0246 21-13740B13 3.3 pF, +5%, 50V ROO51 06-11077A43 51 integrated circuits (see note) )
€0020,0021 21-11032B15 22 UF, +80, ~20%, 50V c0247 21-13740B73 001 UF, +5%, 50V Ro0S2 1107 7AR 150 U0051 51-05479G05 finear
€0022 21-13740B73 001 uF, +5%, 50V C0248 21-13740B05 1.5 pF, +5%, 50V Rooss oet1077ARA i Uo101 51-84704M75 synthesizer
C0051,0052 21-137408B35 27 pF, +5%, 50V C0249 21-13741B45 01 UF, 5%, 50V Rooze prgipehiag B0k uo102 51-84810F66 dual divider
€0053 21-13740B47 82 pF. +5%, 50V €0250 21-13740B17 4.7 pF. +5%, 50V 003 S 11077AT 850 uo176 51-84621K89 dual opamp
C0054 21-13740861 330 pF, +5%, 50V C0251,0252 21-13740B73 .001 UF, +5%, 50V Rooss Set1077B8T 20k crystal (see note)
C0055,0056 21-13741B45 01 UF, +5%, 50V C0253 21-13740829 15 pF, +5%, 50V 0029 e tio7TBaT ook Y0051 91-80022M02 451 MHz
€0057 21-13740B31 18 pF, +5%, 50V €0276 21-13741B45 .01 UF, +5%, 50V i :
P, £9 %, . R0O060 18-05500L08 22k, +20%, potentiometer Y0052 48-80008K02 44.645 MHz
C0058 21-13740827 12 pF, +5%, 50V €0277,0278 23-11048B19 47 UF, +20%, 16V, electrolytic Rooes 061077619 P Y0151 46-80174D05 49 MHz
€0059 21-13740B31 18 pF, +5%, 50V C0301 21-13741B45 01 UF, +5%, 50V Ro0e2 11077808 ook -
€0060,0061 21-13741B45 .01 uF, +5%, 50V diode (see note) RO063 0611077821 82k non-referenced parts
C0065 21-11032B15 .22 uF, +8D0, —20%, 50V CRO001 48-80236E16 Schottky RO102 06-11077A62 330 14—05160A01 insulator
C0066 21-13741845 01 uF, +5%, 50V CRO02 48-80154K03 Schottiy R0103,0104 06-11077A98 10k M0201-0211 26-80098M01 coil can shield
Co067 23-13749G39 10 UF, £10%, 50V, tantalum CR0051 48-83654H01 silicon RO105 06-11077B11 33k 26-80097M01 coil can shield
Cooes 21-13740833 22 pF, £5%, 50V CR0101,0102 48-83654H01 silicon R0O106 06-11077A74 1k MO0004 26-80228L01 coax connector shield
€0069 21-13740839 39 pF, +5%, 50V CR0151,0152 48-80006E10 silicon RO107 06-11077A78 1.5k M0005 26-80228L01 coax connector shield
0070 21-13740829 15 pF, +5%, 50V CRO153,0154 48-83654H01 silicon R0108,0109 06-11077A26 10 M0002 26-80229L03 VCO shield
€0071,0072 21-11032815 -22 uF, +80, —20%, 50V CR0176 48-83654H02 silicon RO110 06-11077B03 15k M4016 26-80256L02 coax connector bottom shield
€o073 23-13749C39 10 UF, £10%, 50V, tantalum CR0202-0205 48-80006E10 silicon RO111 06-11077A72 820 30~10286A72 24 strand wire, white
Coo74 23-11048B13 10 uF, £20%, 16V, electrolytic CR0206,0207 48-84616A01 hot carrier ROT12 06-11077A86 3.3k 54~80111F01 PROM iabel
€0075 21-13741B69 -1 UF, +5%, 50V , CR0209-0213 48-80006E 10 silicon ROT13 06-11077A74 1k 76-05295B07 crystal base pad, 2 used
€0076 23-11048805 1 UF, +20%, 50V, electrolytic CR0214,0215 48-84616A01 hot carrier RO114 06-11077A72 820 84-80927T01 circuit board
€0077,0078 21-11032B15 22 uF, +80, —20%, 50V - RO115 0611077470 680
€0079 21-13741829 .0022 uF, +5%, 50V fitter ) RO116 06 11077A92 5 6k i ) ) o 228090
C0080 21-11032B15 22 uF, +80, —20%, 50V FLOO51 91-80097D06 6 element, ceramic RO118 06-11077A70 680 note: For best performance, order diodes, transistors, and integrated circuit devices by
c0081 21-13740B55 180 pF, +5%, 50V FLOO052 91-80098D06 3 wire, ceramic RO119 06-11077A90 47k Motorola part number.
C0082,0083 21-11032B15 .22 uF, +80, —20%, 50V connector receptacle R0120,0121 06-11077A88 3:9k
Coos4 21-82450814 2.4 pF, +5%, 500V J0004,0005 09-80135M01 2 pin coax RO122 06—11077A43 51
€0085 21-13740827 12 pF, +5%, 50V ) J0oos 09-80130M03 14 position socket RO123 06-11077A50 100
Srss ik deone e wE o Emms o
— Uk, 9%,
C0103,0104 21-13741B45 01 uF, +5%, 50V L0001-0007 24-80148M06 82 nH, 4.5 turns gglgf gg:ng;;gzg 352
C0105 23-11048813 10 UF, +20%, 16V, electrolytic L0008 24-80063M14 1.2uH RO152 0611077811 33k
Co106 21-13740B29 15 pF, +5%, 50V L0051,0052 24-80063M09 47 uH RO1S2 ge-1norreit Py
€0107,0108 21-13741B69 1 UF, +5%, 50V L0053 24-80063M04 18 uH RO154 0611077434 pos
0109 08-11051A13 1 UF, +5%, 63V Loo54 24-80063M21 4rud RO155 0611077498 "ok
Co110 08-11051A19 1 UF, +5%, 63V L0055 24-80164M02 1.8 tums, variable RO1%6 0611077803 15K
cot11 08-11051A09 1022 UF, +5%, 63V L0056 24-80164M01 1.6 ratio, varlgble Ro1SY 0B 11077ATE e
co113 08-11051A13 1 UF, +5%, 63V L0057 24-80164M04 5.2 turns, variable R0128.0158 06 11077A7d 1i(
co114 21-13740B73 001 uF, +5%, 50V L0058 24-80063M21 47uH ROTET 0611077498 10k
cot15 21-13741B45 01 UF, +5%, 50V L0059 24-80164M03 4.3 turns, variable RO1E3 11077807 ook
C0116,0117 21-13740873 001 uF, +5%, 50V L0060 24-80063M 14 1.2 uH RO164 18-05500L08 22k, +20%, potentiometer
cot18 21-13740B29 15 pF, £5%, 50V L0061 25-80000E01 transmformer Rotes 0611077809 27k’ +2U%, p
C0119,0120 21-13740B73 001 UF, +5%, 50V Lo101 24-80063M 14 12uH RO176 0611077G26 526K £19
o121 21-13740B29 15 pF, +5%, 50V L0102 24-~11030B09 4.5 turns, brown Rot7o e 110778 23-7'(: :‘n/o
cot51 21-13740B73 1001 UF, +5%, 50V L0151 24-80299D01 17.75 turns, orange RO178.0179 0B-11077F51 10i< ;170/ o
C0152 21-13740B50 110 pF, £5%, 50V L0152 24-80063M22 5.6 uH RO180 0B-11077G52 4200 1%
C0154 21-13741B45 01 UF, +5%, 50V L0202 24-80148M05 62 nH, 3.5 turns RO181 0B-11077F91 1ok 215
C0155,0156 21-13740B55 180 pF, +5%, 50V L0203 24-80063M14 1.2uH RO182 0B-11077G28 23T 1o
C0157 21-13741B45 01 uF, +5%, 50V L0204 24-11030B08 4.5 turns, brown R0207 0208 0B_11077A44 56' v 2170
C0158 08-11051A15 22 uF, +5%, 63V L0205-0207 24-80063M 14 12 uH RO509 0611077482 120
c0159 21-13740B35 27 pF, £5%, 50V L0208 24-11030B09 4.5 turns, brown R0210 06 11077A01 0 ohm
C0160 21-13740829 15 pF, +5%, 50V L0209 24-80063M14 1.2uH —
COo161 21-13740B73 001 UF. +5%. 50V L0210 24-11030B12 7.5 turns, yellow RO211 06-11077A98 10k
: : 25%, ) Mi4 12 uH RO212 06-11077A84 2.7k
Co162 2311048813 10 UF, £20%, 16V, electrolytic Lo211 24-80063 R0213 0611077872 820
Co163 08-11051A17 47 UF 45%. 63V 10213 24-80148M08 82 nH, 4.5 turns Ro213 b 820
o164 21-13741B69 1 UF, +5%, 50V Lo214 24-80063M 14 12 uH RO215 06-11077AB4 27k
Co165 21-13740B73 .001 UF, +5%, 50V L0215 24-11030B12 7.5 turns, yellow -
C0166-0168 21-13740B49 100 pF, +59 L0216-0218 24-800G3M14 1.2 uH RoZie A 220
PF, +5%, 50V RO217 06-11077A42 47
co176 21-13740873 001 uF, +5%, 50V Lo219 24-11030B09 4.5 turns, brown R0218 0611077450 100
0201 23-11048B13 10 UF, +20%, 16V, electrolytic L0220 24-80063M14 1.2uH Ro215 0h11077A26 68
0205 21-13741B4g 015 UF, +5%, 50V Loz221 24-11030B14 9.5 turns, blue
» 970, 4-80063M14 1.2 uH R0220 06—11077A50 100
0208 21-13740827 12 pF, +5%, 50V L0222 2 R0222 06-11077A84 2.7k
C0207 21-13740B29 15 pF, +5%, 50V transistor (see note) R0223 06-11077B09 2-7k
€0208 21-13740827 12 pF, +5%, 50V Q0001 48-80182D44 NPN R0224 06-11077B23 100K
€0209 21-13740823 8.2 pF, +5%, 50V Q0002 48-00869643 N—channel R0225 06-11077B09 27k
C0210-212 21-13740873 001 UF, +5%, 50V Q0051,0052 48-00869839 NPN R0226,0227 06-11077A44 56
co213 21-13740B19 5.6 pF, +5%, 50V Q0053 48-00869642 NPN R0228 06-11077A50 100
co0214 21-13740B13 3.3 pF, +5%, 50V Q0101 48-00869643 PNP R0229 06-11077A01 0 ohm
C0215 21-13740B73 001 UF, 5%, 50V Q0102,0103 48-80182D20 NPN R0230 06-11077A98 10k
c0216 21-13740B47 82 pF, +5%, 50V
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GEW-7579-0

VHF RF Board Transistor D.C. Voltage Table

TO LOGIC BOARD

VOLTAGE VOLTAGE

Transistor

Ref. No. BASE EMITTER COLLECTOR GATE SOURCE DRAIN
Q1 .83 12 8.5 — - —
Q2 7.9 8.5 1.1 — — —_
Q51 - — —_ 0 1.8 9.6
Q52 —_ — — 0 18 9.6
Q53 4.2 3.6 9.6 — —_ —_
Q1ot 5.0 5.0 .1 (LOCKED) — — -
Q102 0.7 o] 0 — — —
Q103 48 4.1 9.6 — _— —_
Q104 8.1 7.6 2-8v — — —
Q105 14 1.9 2-8v — — —
Q106 5.7 49 9.6 — — —_
Q107 21 1.4 9.6 — — -
Q151 55 52 9.5 — —_ —_
Q152 8.7 9.5 6.7 — —_ —
Q203 — — — —2.1(R) 7(R) 7.9
Q204 1.9(R) 1.2(R) 85 — — —
Q205 1.7(R) 1.1(R) 9.6 — — —
Q206 —_ — — -1.9(T) .95(T) 79
Q207 1.8(T) 1.2(T) 85 — -— —
Q208 1.7(M) 1.2(T) 9.6 - — —_
Q276 9.5 8.6 96 — — —_
Q277 9.6 8.5(T) 8.5 — — —_
Q278 9.6(R) 8.5 8.5 —_ — —
Q279 7.6(R) 8.5 8.5 — — —
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parts list

HLD43218 MaxTrac VHF 30 kHz RF Board MXW-7405-O MXW=7405-0 (2) MXW-7405-O (3) MXW-7405-O (4)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
DESCR PTI
SYMBOL PART NO. SCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed (unless otherwise stated) C0234 21-13740B29 15 pF, +5%, 50V R0O056 06-11077B45 820k 14-05160A01 insulator
C0001 21-13740B36 30 pF, +5%, 50V C€0235,0236 21-13740B23 8.2 pF, +5%, 50V R0057 06-11077A72 820 26-80098M01 coil can shield (10 used)
C0002 21-13740B43 56 pF, +5%, 50V C0237-0239 21-13740B73 001 uF, +5%, 50V RO058 06-11077B23 100k 26-80097M01 coil can shield
C0003 21-13740B44 62 pF, +5%, 50V C0240 21-13740B09 2.2 pF, +5%, 50V RO059 06-11077B27 150k 26-80256L02 coax connector bottom shield
C0004 2113740831 18 pF, +5%, 50V Co241 21-13740B17 4.7 pF, +5%, 50V RO060 18-05500L08 22K, +20%, potentiometer 30-10286A72 24 strand wire, white
C0005 21-13740B07 1.8 pF, +5%, 50V C0242 21-13740B73 001 uF, £5%, 50V RO061 06-11077B19 68k 54-80111F01 PROM label
C0006 21-13740B13 3.3 pF, 5%, 50V C0243 21-13740B47 82 pF, +5%, 50V RO062 06-11077B09 27k 75-05295B07 crystal base pad, 2 used
C0007 21-13740B07 1.8 pF, +5%, 50V C0245 21-13740B73 .001 uF, +5%, 50V R0O063 06-11077B21 82k 84-80232L01 circuit board
C0008 21-13740B31 18 pF, £5%, 50V ©0247 21-13740B73 .001 UF, +5%, 50V RO102 06-11077A62 330 228/90
C0009 21-13740B44 62 pF, 5%, 50V C0248 21-13740B05 1.5 pF, +5%, 50V R0103,0104 06-11077A98 10k . . : . o E
C0010 21-13740B41 347pF. +5%, 50V C0249 21-13741B45 01 UF, +5%, 50V RO105 06-11077B11 33k rhlete. !I:or best pegormance, order diodes, transistors, and integrated circuit devices by
C0011 21-13740B25 10 pF, +5%, 50V C0250 21-13740B17 4.7 pF, +5%, 50V RO106 06-11077A74 1k otorola part number.
C0012 21-13740B65 470 pF, +5%, 50V C0251,0252 21-13740B73 .001 uF, +5%, 50V RO107 06-11077A78 1.5k
p
C0013 21-13740B31 18 pF, +5%, 50V C0276 21-13741B45 .01 UF, +5%, 50V R0108,0109 06-11077A26 10
C0014 21-13740B49 100 pF, +5%, 50V C0277,0278 23-11048B19 47 UF, +20%, 16V, electrolytic RO110 06-11077B03 15k
pF,
C0015 21-13740B47 82 pF, +5%, 50V C0301 21-13741B45 .01 uF, +5%, 50V RO111 06-11077A72 820
e pwme  aniia doi or e S
-  £5%, CRO0001 48-80236E16 Schottk: -
C0018 21-13740B38 36 PF, +5%, 50V CRoo2 15-80154K03 Sehotiky RO114 06-11077A72 820
gom 9 21-13740B40 43 pF, +5%, 50V CR0051 48-83654H01 Silicon RO115 06-11077A70 680
0020,0021 21-11032B15 .22 UF, +80, ~20%, 50V GRo101,0102 1583654101 ailicon RO116 06-11077A92 5.6k
sl |, Eomaen o il womy @
: = 5%, CRO0153,0154 48-83654H01 silicon :
C0053 21-13740B47 82 pF, +5%, 50V CRO176 45-83654H02 ailicon R0120,0121 06-11077A88 3.9k
C0054 21-13740B61 330 pF, +5%, 50V CRO205-0205 48-05120M21 silicon RO122 06-11077A43 51
C0055,0056 21-13741B45 01 F, 5%, 50V CRO206,0207 48846 16A01 hot carrier RO123 06-11077A50 100
C0057 21-13740B31 18 pF. +5%, 50V CRO205-0213 48-05129M21 silicon RO124 06-11077A84 2.7k
SR pame  mriua SR SRS W ze  miom
i pr, +3%, "
C0060,0061 21-13741B45 .01 UF, +5%, 50V filter RO152 06-11077811 33k
C0065 21-11032B15 .22 uF, +80, —20%, 50V FLO0S1 91-80097D06 6 element, ceramic RO153 06-11077B15 47k
C0066 21-13741B45 .01 uF, +5%, 50V FLO052 91-80098D06 3 wire, ceramic RO154 06-11077A34 22
C0067 23-13749C39 10 uF, +10%, 50V, tantalum connector receptacle R0O155 06-11077A98 10k
C0068 21-13740B33 22 pF, +5%, 50V J0004,0005 09-80135MO1 2 pin coax R0156 06-11077B03 18k
Gooo S ioraobes bR i Sov 40006 09-80130M03 14 positon socket RO198,0159 oras Tt
- pr, £9%, RF coil ' _
€0071,007: 1-11032B15 22 uF, +80, —20%, " 10k
0007;'00 z 23—1 3339039 10 uuF, ;1(3%, gg\// tgglxalum L0001-0007 24-80148M06 82nH, 4.5 tums 28}2; 82‘]]853’383 2gk
€0074 2311048813 10 UF, £20%, 16V, electrolytic Looos 24--80063M14 1.2uH RO164 18-05500L08 22K, +20%, potentiometer
€0075 21-13741B69 1 UF, £5%, 50V LOO51,0052 24-80063M09 47 uH RO165 06-11077B10 30k
Coo77,0078 S losmbre  obuf s ok v Lo0se 2 cooeaer 47 Rot7 S tlorrcos 2z
€0079’ 21-13741828 0022 uF. 5%, 50V L0055 24-80164M02 1.8 turns, variable Rggs 0179 gg:no;;m 1gi<7k+'1i°/o/°
€0080 21-11032B15 22 UF, +80, ~20%, 50V Loose 24-80164M01 1:6 ratio, variable RO180 06-11077G52 42,2k, +1%
Co081 21-13740B55 180 pF, +5%, 50V Loos7 24-80164M04 5.2 turns, variable RO181 06-11077F91 10K, +1%
€0082,0083 21-11032B15 22 UF, 480, —20%, 50V tgggg gj;gg?gimg; 1‘; ;Ju*jns variable RO182 06-11077G28 23.7k, 1%
C0084 -82450B1 2.4 pF. +5%, 500V : : 11
Coogs S araomer  12pF sk soV L0060 pe-g0vEaM14  12uM Ros00 S iiorrAs 3%
co101 23-11048B13 10 UF, £20%, 16V, electrolytic L0061 25-80000EC1 transmformer R0210 06-11077A01 0 ohm
C0102 08-11051A13 1 uF, £5%, 63V tg}g; gf??gggg’g; lg t“u*r‘ns brown RO211 06-11077A98 10k
€0103,0104 21-13741B45 .01 uF, +5%, 50V - - . RO212 06-11077A84 2.7k
: L0151 24-80299D01 17.75 turns, orange
C0105 23-11048B13 10 UF, +20%, 16V, electrol 110 8
C0106 21-13740B29 1g ;F, f?%/"sof} electrolyte Lo152 24-80063M22 5.6 uH Eggli gg—ﬂo;;ﬁgg 138
C0107,0108 21-13741869 1 UF, +5%, 50V L0202 24-80148M05 62 nH, 3.5 tumns RO215 06-11077A84 2.7k
C0109 08-11051A13 1 UF, +5%, 63V tgggi gﬁ?gggg"ﬁf ég ;‘u'jns orange RO216 06-11077A72 820
C0110 08-11051A19 1 UF, +5%, 63V - : 17 11077A42 47
Cot11 08-11051A09 022 oF ;5303, 63V ":gggg 0207 gtgggggmi }g 3: gggm 82:11077250 100
co11 8-11051A1 1 UF, +5%, 63V ; : 1 —11
08112 21—1374087(33 001 ugf’s;ssov Lo208 24-11030809 4.5 turns, brown Eggzg gg—ﬁg;;ﬁgg ?go
co115 21-13741B45 .01 uF, +5%, 50V L0209 24-80063M14 12uH RO222 06-11077A84 2.7k
C0116,0117 21-13740B73 1001 UF, £5%, 50V tgg]? gi“ggggg?ﬂ‘& Zg L“':”Sr yellow R0223 06-11077B09 27k
Co118 21-13740B29 15 pF, £5%, 50V s : RO224 06-11077823 100k
€0119,0120 21-13740B73 001 UF, +5%, 50V L0213 24-80148M08 82 nH, 4.5 turns R0225 : 06-11077B09 27k
co121 21-13740B29 15 pF, +5%, 50V L0214 24-80063M14 1.2 uH R0226,0227 06-11077A44 56
Co151 21-13740B73 001 UF, +5%, 50V L0215 24-11030B14 9.5 turns, blue R0228 06-11077A50 100
co152 21-13740B50 110 pF, +5%, 50V L0216-0218 24-80063M14 1.2uH R0229 06-11077A01 0 ohm
Co154 21-13741B45 .01 UF, +5%, 50V Lo219 24-11030B09 4.5 turns, brown R0230 06-11077A98 10k
C0155 21-13740B55 180 pF, +5%, 50V tgggg’ gﬁfgggg‘: : ;g ;":n o R0231 06-11077A84 2.7k
C0156,0157 21-13740B55 180 pF, +5%, 50V ~ -2 lurns, blue R0232 06-11077A72 820
Co158 08-11051A15 22 UF, +5%, 63V L0222 24-80063M14 1.2uH R0233 06-11077A50 100
Co159 21-13740B35 27 pF, +5%, 50V transistor (see note) RO234 06-11077A84 2.7k
C0160 21-13740829 15 pF, +5%, 50V Q0001 48-80182D44 NPN R0235 06-11077A72 820
Co161 2113740873 001 UF, +5%, 50V Q0002 4800869643 N—channet R0236 06-11077A42 47
C0162 23-11048B13 10 UF, +20%, 16V, electrolytic QO051,0052 48-00869839 NPN R0237 06-11077A66 470
C0163 08-11051A17 47 UF, +5%, 63V Q0053 48-00869642 NPN R0238 06~11077A28 12
co164 21-13741B69 1 UF, +5%, 50V Q0101 48-00869643 PNP RO239 06-11077A66 470
Co165 21-13740B73 001 UF, +5%, 50V Q0102,0103 48-80182D20 NPN R0241 06-11077B23 100k
C0166-0168 21-13740B49 100 pF, +5%, 50V Qo104 4800869643 PNP R0276 06-11077A98 10k
Co176 21-13740B73 .001 UF, £5%, 50V Q0105,0106 48-00869642 NPN R0277 06-11077A60 270
goam 23-11048B13 10 uF, Fizo%, 16V, electrolytic Q0107 48-00869658 NPN R0278 06-11077A26 10
0205 21-13741B49 015 UF, +5%, 50V Q0151 48-00869658 NPN R0279 06-11077A90 4.7k
C0206 21-13740B32 20 pE, 5%, 50V Q0152 48-00869643 PNP R0280 06-11077A98 10k
€0207 21-13740B25 10 pF, £5%, 50V Q0203 48-00869839 N—channel R0281 06-11077A90 4.7k
Sham s oeien
- . uF, +5%, 6 48-0086! —channel
C0213 21-13740B17 4.7 pF, +5%, 50V Q0207,0208 48-00869658 NPN T0001,0002 ~  25-B0163M02 500 MHz balance transformer
C0214 21-13740B09 2.2 pF, +5%, 50V Q0276 48-00869642 NPN integrated circuits (see note) .
Co0215 21-13740B73 .001 uF, +5%, 50V Q0277-0279 48-00869643 PNP 88?8} gtgi%iﬁgg "netahf ,
Co216 21-13740847 82 pF, +5%, 50V : ) o . synthesizer
C0218 21-13741B45 01 UF, +5%, 50V 'Reos(;;ﬂ"gog’éed’ ohm, i%g":: {g;;;‘;é””less °"1"§“”"se stated) Uo102 51-84810F66 dual divider
C0219 21-13740B13 3.3 pF, 5%, 50V , Uo176 51-84621K89 dual opamp
6 RO003 06-11077A66 470
C0220 21-13740B73 1001 uF, +5%, 50V crystal (see note)
co221 21-13740B09 2.2 pF, +5%, 50V Sgggg gg:”g;gﬁgg ggk Y0051 91-80022M02 45.1 MHz . . i
Cozz2 2113741845 01 uF 157 S0V RO00S go-11077Ade s Y0022 18-80008K02 42,645 MHz Schematic, Circuit Board Diagrams, and
- 3 pF, +5%, Y0151 48-80174D05 14.4 MH ;
C0224,0225 21-13740B73 1001 UF, +5%, 50V R0007 0611077803 15k z Parts List for HLD4321B VHF RF Board
0 ROO051 06-11077A43 51 -
0228 21-13741B45 .01 UF, +5%, 50V RO052 06-11077A54 150 non-referenced parts PW-7578~
€0229,0230 21-13740B05 1.5 pF, 5%, 50V 26-80228L01 coax connector shield - O
C0231 21-13740838 36 pF, +5%, 50V Sgggi ggj:g;;ﬁgg ?59(;( 26-80228L01 coax connector shield (Sheet 3 of 3)
C0233 21-13740B38 36 pF, +5%, 50V 26-80229L.03 VCO shield
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MaxTrac UHF RF Board Transistor D.C. Voitage Table

VOLTAGE VOLTAGE
. R9
Transistor ‘ ‘
NU
Ref. No. BASE EMITTER COLLECTOR GATE SOURCE DRAIN —L C3t —l— c32 RS R4
Tnu T T
Q1 7 0 5.9 — — . = = = 5K |53, 2K TO RI59
M86243 T L6o =777 ces Y52
Q2 5.3 — 434 2! | cw
59 2 - - AT ANTENNA PORT J1 p—2¥ L2 RF MILLIVOLTMETER M(MN&EMS 25-3 L ) 0
—47dBm 1mV RMS Sozn JomV AMS Ls2 ET) A =  L_____ 22 laseasmmz RI65 RI64 RIE3
Q51 — — — 0 1.8 1kHz at 3kHz DEV " ces A ~c84 - | rs7 €69 c70 T
. o6 Lia —— 8OMY FMS (NOTE 7) T T ocse cs4 l 9.6V 22 ot Sk Frst FLe2 [v0mv Ams | = zex 36K
Q52 - — — 0 1.8 i 68 : T e e \ L58 820 39 15 1 455 KNz < 455 KHZ 190mY AS REF MOD
E 9.6 gg‘ L___t__' 2 _l_ 330 ~r + 26V 2.6y
53 a7 o Y 100MV FMS e der
ss 0 0 (W/SIG) g — _ — R4 181V RMS FIRST M = T r-|-5 T ow T8 (NOTE 7) RG220 Tos20 | S— :> 190MY 7MS s.6v
IXER h | L83 T = = TANT (NOTE 7) [ Q54
Q101 50 49 1 (LOCKED) — — — ™ e s e 13 iee L = Rcso - = > r - 22 2 [z [ MMBT3906
= cis cis cis 2t c22 co4 ces ! | I i 47 s o 1 GRS /9 ov o.z0v EE2dd 7V 26V 3HY 3 Eiats 1
Q102 7 0 0.1 — — — 4 ce c3 cs cs cs co i 3 o o I o ot ver | v Lost L_f-a % r.8v [ P i | 8 36k e
/X St ’ L g 3 — I . L 33 36 38 36 36 27 27 (812) ! I~ 180 ot 1 | (E-716) c65 [ [QUAD COIL | TO LOGIC BOARD
. U pls + l " pls > Qi L ) 53 olu = | 2 Al 0.87v 19 Usi RE3 | 1 = —
Q103 5.0 4.4 9.6 —_ _ — 47 39 339 39 39 36 & lorv Y M82044 L4 s e + —-I- R52 on ! ot 82k | ) 96V
g == . ) L ik i == - ! 0.22U RECEIVER SYSTEM 2 _2mv . (source) * .
Q104 81 | L2 _lL CR2 3 | X . j l FROMR220 L €55 7= c57 o ! | | RS6 L 1 +1 RE5 L c301
- 2.8v 2-8v —_ — — r=i [ i r=i=" [ty A el ke BN : X | ! | ! : | oy i i8 3! U (E-T44) | 820K Ve T = ces T 10K T oty
I ! ! 1 | ' i 11 ' I cia ciT i c20 1 | c23 I o t 125MV RMS 3 47UF cie2 =
! et A e L L 1 c2e B 1 i < =
Q105 1.4 VAR. 2-8v — — — £ | ! A 1 Ader i Leiot i VYEL Lcrs Tes LT ! e oo TN i = ssomvrms |26 L _ | L[ torEn cs6 26y IINTHE 2.60 - 27v  Z6Y Igszszu o= T i3
68 I | 15 I 5 1 T39, [ iieoa) ¥ Loj-d Loj—d L_j-d Lof-a = = Q51 (NOTE 7) niey Elr \ 46v 3 12 9 W J-w 7 5 T3 =" FROM J6-4 10U I‘?E;Z
Q106 6.0 5.0 9.6 — — Lo L|-- |- [ — L[4 T T Mo839 Sooyv s NoTE ) 3t N £ i g a B3 %20 - = < :
¥ — "2 2 IST I-F AMP Ren ! [BLk ] ELKl FAS 2ND I-F AMP Lhou P58 04 Io Re! |22y RE2 DETECTOR AUDIO =
a s ‘ - ol le = - 100K ~R59 z ' 3
Q107 20 13 96 — — — = = 1 1 €35 ol LN oom s tvore i5oKE CT eax 2Tk %030
RF AMP = vsia T3 E-743), | CJvsiB cre 00220 (45uv /?II)/S’ Les T N
Q151 55 5.2 95 451 MHZ | i 45.1MHZ FIiN NOTE 8 €302
. . : _ - - co8 1 [SOUELEH] Tes s
Q152 87 —_— — —— — — T# - _@j oY soveLon 36y N0 SiGNAL) =
. 95 6.7 —_ — — 96V 49-55v - ™ | = S ) - Moas g ) e L—)Csl—lo9 Exs TEMP SENSE .
FROM U476-1 p-
Q201 — - _ FREQUENCY CONTROL = 68 = X313 14
°6 ovr 830 U=UPPER L=LOWER RANGE bk I MQ%LO?‘, . . _OIV.(LOCKED) 3.0V (TYP) (UNLOCKED) | = - =88 ,
02 Py . LOCK DETECT c307
Q202 0(U).7(L) 0 6.7(U)0(L) — — — I g o2 45V §192  Yrios id 1 Tes T s
Lo 330 poly 33K s.0v ~ cLock = 306
RI53 s L ciet L 1 [ T% .
Q203 - - — 2.6(R) 4.8(R) 7.9(R) atk ghist Toco cies - = ov 1 PRI = R G0 .
L 1 <36V SYNTH LATCH ENABLE = R
3 = = -
Q204 1.8(R) 1.2(R) 8.2(R) f— — — I i) =04y Ri54 RI03 RI04 ¢ 9y 7 9 oo Ri09 a6y VCO MOD c201 T T czoa “
22 ¢ - /I —49. < =
= 10K + CRiOf 10 68 12
Q205 1.8(R) 1.2(R) 9.6 _ — — . WY = 95v | 1ok . 10 clos .t {Riy Qi0d Yo cw TS e T L
Li51 RS R303 R302 R301 oy T ¢8 I
iox i73/47 RI%S P L pa 680 TOR/RE =
Q206 —_ — — —5(T) 1.1(T) 7.8(T) I RYAL L, s 10K T ow S cio6 Q02 lme sov L esx 22k 2.2K
PR 5.5v d 6 uiol 820 1 cio7
Q207 1.8(T) 1.2(T) 8.5(T) — — — T — {D! Q151 I SYNTHESIZER is Me987 Rige Lo 9.6V (7 »TCRES
I Locood 52 gmiz e 2 M9658 ' = i RHO A k= ey i
it .
Q208 1.8(T) 1.2(T) 9.6 — — — REF_0SC RI56 i 300MY ”MS Lis2  ci59 | QE ’ S
15K - - Sy il o —
Q276 9.5 8.6 9.6 — — SRCISE RIST 56 1 Lc:so g22y = bl PR —
- — 180 15K 58 ] : o
RS T 15 P R
Q277 9.6 8.5(T) 85 . _ _ /I crist cis3 = s 9K Rizt R279 R280 8.5
(=3 10 = cis8 vl 1 9.6V R278 47K fox &3v .
) o— -8V b ' 8.5V (SOURCE)
Q278 9.6 8.3 76(R) — — — k) cris2 s cisa 0550 67v I 1 . Q278 TOP VIEW OF COMPONENTS
279 oty CRI54 POLY ﬁ " 76 Ig@{? M9643
7.6(R — — o 7v 9642
(R) 85 85 — o 8. Bl) &1956243 l as |'? = Q277 32733 3 6 sSb cESB cBE
CR1{53 ) 96
I o o r o 550 ctie CHARGE PUMPS RX VCO cz M9643 ¥ w
= 1o = 9.6V
Hot T b 18-75 czo7 L205 R208 L207 = 82V (R) (SOURCE)
REFERENCE OSCILLATOR I s s 17 ) Jiv = g o - 1755 ov(TI = _[_C—Z;S cz'a4_-L [ 2 N M9839 M9658 usgaz
FROM Ri64 : = |- 12 0.45 56 o0.22 c214 450Mv Lcaie T CR2 CRISI, 2 19987
vireR ce Y A ceoe A 5% s Tico rzaol 1™ Tezos = W foo = CReos CR203, 5,9,14, 13
vio2 Ri23 | 14727 5.6 = = NU |Cer0j 3¢ Q204 = 1 9 R215 L244 CR3,CR214
| K b | ! ’ ca13 T ME2D44 1000Mv RHS(R) w IGRT 83 ZOCOMY RHUSUF) 0.22 T0T2
PRESCALER FEEDBACK BUFEER N T | L tevem ovn) ' 50s) Q205 l L2100 :
TEMPERATURE SENSOR 96V L-|- G {)cre03 i r2vim Lo[-d copo  [Bvm _MB2D44 i k €225 R2io
4 Y c208 ow(n lov(7) 7> e e G c
P 28 I T 5 |2 cer = T ) A K L 3 100 33 ° o
L » * - o4 ——
CcRITS o8V AT po = v S | Laot \—/0203 %?géo 210 reia 60 8.2 N v 414/2T BRN R218 R220 } l | ’ 2ozt
RI7T6 fo = 100 (808) 180 180
100 I 022u= BRN = 16K cz21
| (NEAR Yi5i) o K A Ri2e Rz A D crzos [0 I M39C36 vk 33 TO Q107-8 ! 217 TI05 c266 = = “S “ 5 UB U c o °
Clr8 10591 sR® = 68 T ciio ciz0 27K qFROMc221 TGP 3rece ovm) = Fr 7 = 15 /et 560 {)i 2203 o
I ¢ I} M} = 0.45 21 T : L55,156,157,
I he oo ey 2.9V _Ried I EA 20v crom coas 0.2-07vIR) roY 1 coe RX BUFFERS Cf?:[ Cﬁ‘ff]: zoomy” 80 1 0206 W55, (59
N L — —i- 3 1 = = -
_ 10.0K I iz so00omv rms - Rz rizs e L over) R209 crevs 1T I 33 L L 0207-8
Ri7S 0.54v RiBO 3 © 5.6 1T 1 L - =s
adl €205 €258, = = TX 8.5V 9.6V NOTES:
Lok a2 2K 33 = 68 | ouT 3
= % AN COMPONENTS m:ﬁ:TBAON;ARE NOT FIELD = pPOLY = Cf?‘* L2146 R227 L21g 52%"(’7.’7 T — 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES ARE IN OHMS, CAPACITOR VALUES ARE
—_— . 2 ey — — —_— — _l : COMPONENTS WITHIN BOX ARE NOT FIELD 3 A . - . c256 IN PICOFARADS, INDUCTOR VALUES ARE IN MICROHENRIES.
. X [l et X R226 i 042 22 _l_ 048 ch% T .o
= | jLais 83V 56 T - T 17T Laso = 2. NON-POLARIZED CAPACITORS ARE CHIP-TYPE UNLESS OTHERWISE INDICATED.
L ca30 L 44; | 1
! et 9 O3 ™ VO = 2.7K = Res ! pavet c267 3. POLARIZED CAPACITORS ARE ALUMINUM ELECTROLYTIC TYPE UNLESS OTHERWISE
| 1 Q207 1 1 ?B"O';) Ik St L222 cost 000KV RMS (T) INDICATED.
L_f-d R243 | L214 OviR) MBoDAG EOMY Q208 a2 0.18 (] 4. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (10 MEGOHM) DC VOLTMETER.
i P 042 A Perani c243 18v(T) AMS(T) -|- ME2D44 ez (
= = /I creos T Y 4OOMY RMS(T) coat 15OOMVRMS(T) | 1 | = 02\5'2 R238 Js F1GDEM(TYP) 5. AC RF VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE RF MILLIVOLTMETER.
-~ ’ TX
| Ro23 223 @9 l 215 ,-\C42§(5 03%(();%6 22 :[(:5223 Ro32 /;J/({r/;/ : 3t Oj v L Jl slal it 9 50 OHMS 6. A(L)L \éSVLTAGE MEASUREMENTS ARE IN THE RECEIVE MODE UNLESS INDICATED AS
? ' 41/2T : r=[=—c2es : 18 V(R, 7T BR = FOLLOWS:
39K T 6.8K R225 %BRN Y A L o0 Leon soom s/ ovin) AT e P DS (R) RECEIVE MODE
5V T ees2u EA (808) =/ | 1 igaw| T R233 68 10 01078 Tl 18v(r) | a0 aas (T) TRANSMIT MODE
. I SO g 3 —~ = =
(SOURCE ) = = Chd) crars Toome 1 Lcew crzial ™! ).. 5 R236 68 7. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL UNMODULATED SIGNAL AT A
s Tes J R235 68 i LEVEL OF ~20 DBM.
T3 | R229 §R246 = cae €z 820
L = L2i7 — 10K 327K N'U'I : . 8. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL SIGNAL AT A LEVEL OF -20 DBM,
G B E L caao = = = MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION. MEASURED WITH AN AC RMS VOLTMETER.
VR, = 1
— hrvir) TX BUFFERS 9. VOLTAGES WITHIN BLOCKS MEASURED IN RECEIVE MODE WITH ON-CHANNEL SIGNAL AT
R228 LEVEL OF 47 DBM (1mV RMS), MODULATED WITH 1 KHZ AT 3 KHZ DEV. MEASURED WITH RF
[ i MILLIVOLTMETER AND RF BOARD IN CHASSIS.
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parts list

HLE9310A UHF RF Board MXW-7406-O MXW-7406-0 (2) MXW-7406-0 (3) MXW-=7406—0 (4)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed (unless otherwise stated) c213 21-13740B01 1 pF, +5%, 50V L218 24-80063M04 .18 uH R222 06-11077A88 3.9k
ct 21-13740B21 6.8 pF, +5%, 50V c121 not used L220 24-11030B05 2.5 turns, green R223 06-11077A94 6.8k
c2 21-13740B17 4.7 pF, +5%, 50V c215 21-13740B49 100 pF, +5%, 50V L221 24-11030B08 4.5 turns, brown R224 06-11077B23 100k
c3 21-13740B15 3.9 pF, +5%, 50V c216 21-13740B13 3.3 pF, +5%, 50V L1222 24-80063M04 18 uH R225 06-11077A90 4.7k
ca 21-13740B29 15 pF, +5%, 50V c218 21-13741B49 100 pF, +5%, 50V transistor (see note) R226 06-11077A44 56
C56 21-13740B15 3.9 pF, +5%, 50V c219 not used Qi 48-80182D44 NPN R227 06-11077A34 22
c7 21-13740B29 15 pF, +5%, 50V €220 21-13740B23 8.2 pF, +5%, 50V Qs 4800869643 PNP R228 06-11077A38 33
cs 21-13740B15 3.9 pF, +5%, 50V C221 21-13740B05 1.5 pF, +5%, 50V Q5152 48-00869839 Nechanns! R229 06-11077A98 10k
co 21-13740B14 3.6 pF, +5%, 50V C222 21-13740B49 100 pF, +5%, 50V 53 4800869642 NPN R231 06-11077A84 2.7k
c1o 21-13740B15 3.9 pF, 5%, 50V c223 not used Qs4 48-05128M16 PNP R232 06-11077A72 820
cH 21-13740B31 18 pF, +5%, 50V C224,225 21-13740B49 100 pF, +5%, 50V Q101 4500869643 PNP R233 06-11077A46 68
c12 21-13740B45 68 pF, +5%, 50V C228 21-13741B29 .0022 UF, +5%, 50V Q102,103 45-80182D20 NPN R234 06-11077A84 2.7k
C13,14 21-13740B21 6.8 pF, +5%, 50V C229 not used Q104 48-00869643 PNP R235 06-11077A72 820
c15 21-13740B15 3.9 pF, +5%, 50V €230,231 21-13740B01 1 pF, 5%, 50V 0105.106 48-00869642 NPN R236 06-11077A46 68
C16 21-13740B13 3.3 pF, £5%, 50V C233 21-13740B11 2.7 pF, +5%, 50V Qo7 48-00869658 NPN R237 06-11077A66 470
c17 21-13740B29 15 pF, +5%, 50V C234 21-13740B21 6.8 pF, 5%, 50V Q151 4800869658 NPN R238 06-11077A28 12
C18,19 21-13740B14 3.6 pF, +5%, 50V €235 21-13740B17 4.7 pF, +5%, 50V Q152 48-00869643 PNP R239 06-11077A66 470
c20 21-13740B30 16 pF, +5%, 50V €236 21-13740B15 3.9 pF, +5%, 50V Q203 48-05128M66 Nechannel R241 not used
C21,22 21-13740B14 3.6 pF, +5%, 50V C237 21-13740B45 68 pF, +5%, 50V 204,205 48-80950%01 NPN R243 06-11077B23 100k
c23 21-13740B29 15 pF, +5%, 50V C238 not used Q208 48-05128MB6 Nechannel R244,245 06-11077A74 1k
C24,25 21-13740B11 2.7 pF, +5%, 50V C239 21-13740B45 68 pF, +5%, 50V Q207 208 48-80950X01 NPN R246 06-11077B09 27k
c27 21-11032B15 .22 uF, +80, —20%, 50V C240 21-13740B01 1 pF, +5%, 50V Q276 4600809642 NPN R276 06-11077A98 10k
C28,29 21-13740B45 68 pF, +5%, 50V C241 not used Q277-279 4800869643 PNP R277 06-11077A60 270
C30 21-11032B15 22 UF, +80, —20%, 50V C242 21-13740B45 68 pF, +5%, 50V ! g ) R278 06-11077A26 10
c51 21-13740B55 180 pF, +5%, 50V C243 21-13740B09 2.2 pF, +5%, 50V resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated) R279 06-11077A90 4.7k
C52 21-13740B27 12 pF, +5%, 50V C245 21-13740B45 68 pF, +5%, 50V R1 06-11077A84 2.7k R280 06-11077A98 10k
C53 21-13740B47 82 pF, +5%, 50V C246 not used R2 06-11077A62 330 R281 06-11077A90 4.7k
C54 21-13740B61 330 pF, 5%, 50V C247 21-13740B29 15 pF, +5%, 50V R3 06-11077A60 270 R301 06-11077A82 2.2k
C55,56 21-13741B45 .01 UF, £5%, 50V C248 21-13740B05 1.5 pF, +5%, 50V R4 06-11077B01 12k R302 18-05500L08 22k, +20%, 100V, potentiometer
Cc57 21-13740B31 18 pF, +5%, 50V C249 21-13740B45 68 pF, +5%, 50V RS 06-11077B03 15k R303 06-11077A94 6.8k
C58 21-13740B27 12 pF, 5%, 50V gggo s not used Sg gg_—”g%ﬁgg :gkk transformer
C59 21-13740B31 18 pF, +5%, 50V 1,252 21-13740B45 68 pF, +5%, 50V
C60,61 21-13741B45 01 ;LF, 5% 50V C253 not used R51 06-11077A44 56 T1,2 o 25-80163M02 500 MHz balance transformer
C85 21-11032B15 .22 uF, +80, ~20%, 50V C256 21-13741B45 .01 uF, +5%, 50V R52 06-11077A54 150 integrated circuits (see note)
C66 21-13741B45 .01 uF, +5%, 50V C258 08-11051A07 .01 uF, +5%, 63V R53 06-11077A98 10k us1 51-05479G05 linear
Co7 231374939 10 UF, +10%, 50V, tantalum C259 21-13740B22 7.5 pF, +5%, 50V R54 06-11077A54 150 U101 51-84704M75 synthesizer
c68 21-13740833 22 pF, +5%, 50V C260 21-13740B19 5.6 pF, +5%, 50V R56 06-11077B45 820k U102 51-83977M45 prescaler
ce9 21-13740B39 39 pF, +5%, 50V C263 21-13740B19 5.6 pF, +5%, 50V R57 06-11077A72 820 u17e 51-84621K89 dual opamp
c70 21-13740B29 15 pF, +5%, 50V C266 21-13740B03 1.2 pF, +5%, 50V R58 06-11077823 100k crystal (see note)
cn 21-11032B15 22 uF, +80, —20%, 50V ca67 21-13740B01 1 pF, +5%, 50V R59 06-11077827 150k Y51 91-80022M02 451 MHz
C72 21-11032B15 .22 uF, +80, —20%, 50V C268 21-13740B13 3.3 pF, +5%, 50V R60 18-05500L08 22k, £20%, potentiometer Y52 48-80008K02 44.645 MHz
C73 23-13749C39 10 uF, +10%, 50V, tantalum C269 21-13740B09 2.2 pF, +5%, 50V R61 06-11077819 68k Y151 48-80174D05 14.4 MHz
C74 23-11048B813 10 uF, +20%, 16V, electrolytic c276 21-13741B45 .01 UF, 5%, 50V R62 06-11077B09 27k -
c75 21-13741B69 1 UF, 5%, 50V C277,278 23-11048B19 47 UF, +20%, 16V, electrolytic R63 06-11077B21 82k mechanical parts
C76 23-11048B05 1 UF, +20%, 50V, electrolytic €301 21-13741B45 .01 uF, 5%, 50V R64 06-11077B45 820k 14-05160A01 insulator
C77,78 21-11032B15 22 uF, +80, —20%, 50V C302-313 21-13740B45 68 pF, +5%, 50V R65 06-11077A98 10k 26-80098M01 coil can shield, 10 used
C79 21-13741B29 .0022 uF, +5%, 50V iode (see note R102 06-11077A62 330 ; ield
diode ( ) 26-80097M01 coil can shield
c80 21-11082B15 22 UF, +80, ~20%, 50V CR1 48-80236E16 Schottky R103,104 0611077795 10k 26-80228L01 coax connector shield
cet 21-13740855 180 pF, +5%, 50V CR2 48-80154K02 Schottky R105 06-11077B11 33k 26-80228L01 coax connector shield
C82,83 21-11032B15 22 UF, +80, —20%, 50V CR3 48-80939T01 Schottky R106 06-11077A43 910 26-80229L03 VCO shield
c84 21-13740B09 2.2 pF, +5%, 50V CRS51 48-83654H01 silicon R107 06-11077A78 1.5 26-80256L02 coax connector bottom shield
c85 21-13740B27 12 pF, £5%, 50V CR101.102 48-83654H01 silicon R108,109 06-11077A26 10 30-10286A72 24 strand wire, white
c86 23-11048B49 47 UF, +20%, 16V, electrolytic CR151 152 48-05129M21 varactor R110 06-11077B03 15k 42-80957X01 grounding clip
C101 23-11048B13 10 UF, +20%, 16V, electrolytic CR153 154 48-83654H01 silicon R111 06-11077A54 150 54-80111F01 PROM label
c102 08-11051A13 1 UF, +5%, 63V CR176' 48-83654H02 silicon R112 06-11077A72 820 75-05295802 crystal base pad, 2 used
C103,104 21-13741B45 .01 UF, +5%, 50V CR203 48-84534N02 varactor R113 06-11077A58 220 75-05295B07 crystal base pad, 2 used
C105 23-11048B13 10 UF, £20%, 16V, electrolytic CR205 48-84534N02 varactor R114 06-11077A50 150 84-80233L01 circuit board
C106 21-13740B29 15 pF, +5%, 50V CR206 48-80154K02 Schottky R115 06-11077A70 680
C107,108  21-13741B69 1 uF, 5%, 50V CR209 48-84534N02 varactor R1t6 06-11077A92 5.6k A ) ) o 2/28/90
C109 08-11051A13 .1 UF, 5%, 63V CR211 48-84534N02 varaotor R118 06-11077A70 680 note: For best performance, order diodes, transistors, and integrated circuit devices by
C110 08-11051A19 1 uF, +5%, 63V CR213 48-84534N02 R119,120 06-11077A88 3.9k Motorola part number.
varactor

Ci11 08-11051A09 .022 UF, +5%, 63V CR214 48-80939T01 Schottky R121 06-11077A84 2.7k
C113-114 21-13741B45 .01 UF, +5%, 50V ; R122 06-11077A88 3.9K
c115 21-13740B45 68 pF,+5%, 50V filter R123 06-11077A74 1k
c116 21-13740B49 100 pF, +5%, 50V FL51 91-80097D06 6 element, ceramic R124 06-11077A78 1.5k
Cc17 21-13741B69 1 uF, +5%, 50V FL52 91-80098D06 3 element, ceramic R125 06-11077A44 56
C118-120 21-13740B45 68 pF, +5%, 50V connector receptacle R126 06-11077A50 100
c121 not used Ja5 09-80135M01 2 pin coax R127 06-11077A84 2.7k
Ci22 21-13740B49 100 pF, +5%, 50V J6 09-80130M03 14 position socket R128 ge-11077A72 820
c123 21-13740B45 68 pF, +5%, 50V RF coil R151 06-11077B15 47k
c124 21-13740B19 5.6 pF, +5%, 50V col R152 06-11077B11 33k
c125 21-13740B73 .001 uF, +5%, 50V Li-7 24-80148M01 27 nH, 1.5 turns R153 06-11077B15 47k
c126 21-13740B37 33 pF, +5%, 50V L8,9 24-11030B04 1.5 turns, yellow R154 06-11077A34 22
c127 21-11032B15 22 uF, +80, —20%, 50V L51 24-11030B12 7.5 turns, yellow R155 06-11077A98 10k
Ci51 21-13740873 .001 uF, +5%, 50V L52 24-80063M13 1uH R156 06-11077B03 15k
c152 21-13740B47 82 pF, +5%, 50V L53 24-80063M04 18 uH R157 06-11077A78 1.5k
C153 21-13740B25 10 pF, +5%, 50V L54 24-80063M21 4.7 uH ) R158,159 06-11077A74 1k
C154 21-13741B45 .01 UF, +5%, 50V LS5 24-80164M04 5.2 turns, variable R161 06-11077A98 10k
C155,156 21-13740B55 180 pF, +5%, 50V L56 24-80164Mo1 1:6 ratio, variable R163 06-11077B17 56k
c157 21-13741B45 .01 UF, +5%, 50V Ls7 24-80164M04 5.2 turns, variable R164 18-05500L.08 22k, +20%, potentiometer
c158 08-11051A15 22 uF, 15%, 63V LS8 24-80063M21 4.7 uH , R165 06-11077807 22k
G150 21-13740835 27 pF, +5%. 50V L59 24-80164M03 4.3 turns, variable R176 06-11077G26 22,6k, +1%
c160 21-13740B29 15 pF, +5%, 50V L6o 24-80063M14 1.2uH R177 06-11077G18 187, +1%
C161 21-13740B73 .001 UF, +5%, 50V Le1 25-80000E01 transmformer R178 06-11077F91 10Kk, +1%
c162 23-11048B13 10 uF, +20%, 16V, electrolytic L101 24-80063M04 18 uH R179 06-11077F91 10k, +1%
c163 08-11051A17 47 UF, 15%, 63V L102 24-11030B08 4.5 turns, brown R180 06-11077G52 42.2k, +1%
Cci64 21-13741B69 1 uF, +5%, 50V L151 24-80299D01 17.75 turns, orange R181 06-11077F91 10K, +1%
C165 not used L152 24-80063M22 5.6 uH R182 06-11077G28 23.7k, £1%
C166 not used 1202 24-80148M01 27 nH, 1.5 turns R207,208 06-11077A44 56
ci67 not used L203 24-80989T02 150 nH, +20% R209 06-11077A38 33
c168 not used L204 24-11030B09 4.5 turns, brown R210 06-11077A98 10k
Ci76 21-13740B73 .001 UF, +5%, 50V L205,206 24-80989T02 150 nH, +20% R211 not used
€201 23-11048B13 10 uF, +20%, 16V, electrolytic L207 24-80063M05 22 uH R212 06-11077A84 2.7k
C205 21-13740B45 68 pF, +5%, 50V L2009 24-11030B05 2.5 turns, green R213 06-11077A72 820
C206 21-13740B19 5.6 pF, +5%, 50V L210 24-11030B08 4.5 turns, brown R214 06—11077A50 100
C207 21-13740827 12 pF, +5%, 50V L2t 24-80063M05 22 uH R215 06-11077A84 2.7k
©208,209 21-13740823 8.2 pF, +5%, 50V L213 24-80148M01 27 nH, 1.5 turns R216 06-11077A72 820
c210 21-13740B49 100 pF, +5%, 50V L214 24~-80989701 120 nH, +20% R217 06-11077A68 560
c211 not used L215 24-11030B08 4.5 turns, brown R218 06-11077A56 180
c212 21-13740B49 100 pF, +5%, 50V L216,217 24-80989T01 120 nH, +20% R219 06-11077A38 33

R220 06-11077A56 180




UHF RF Board Transistor D.C. Voltage Table
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= Soa CRIS3 "~ Mo643 <1 o Gio [>5K cua CHARGE PUMPS ce07 L205  Re0e  L207 - (SOURCE) L c2ss cz2a ! : me " wass?
000 » = dow |7 = 16-7.5v h b CcR2 CRiSH, 2
1 e i o s = T 1 SN o
5 s 17 8 = -~ RMS (R 100 L209 "
A REFERENCE OSCILLATOR o= 707 a0z A.C206 Lioo U 2T S Qp04 = i lzyzT  LReIS 2000M RMS(F) e, ToT2
FROM RiS4 . cH2 | s T 56 po NU S MEB2D44 7000MY RMS(R) 1 |GRN 2.7k Q205 Lato :
uioz 1K o \ 1 [Rx veo] N\ 18VIR) OV(T) OS_ 1 1(805) (svir)  M82D44 FTm= c225 R219 T N ¢
N T 7t L_|_4 2 1 1 ﬂ
PRESCALER FEEDBACK BUFFER Lefd AP crzos i fm 2 1w €220 lonm > T 1 I 329
9.6V ~ _L_ceos 3t I | 400
Y = T8 ~cal 8.2 & c2vim 20
TEMPERATURE SENSOR Lol cior L204 @ons 1 caio ko1a T i65 ov(r) AVET e foo” o
RITT gy 1z Tz |2 i < ) 42T L0 grato L 0 100 czzi 1 co22 266 + <+ ”s “D Us UE ° °
3 - = a o ° = -
26V b s e T Yo . 203 BRN M39C36 = oK 72 TO Q107-8 St R217  T~{00 g
CRITE aaTe - 0220= L a (o9) 2y = _3.33 I 560 ol Q203 [ 7
10.0K CHi7 2 RI24 Tes Ri27 o5 (Tf)erz0s T%Y  3iece owir) — T, 1 e R2i6 2 0206 Q280 LesLogton
S ~ = . >t .
(NEAR Y151) 1% 0.4u ciis | i5k 27K qFROM C221 = 21 T c259: 1200y 820 :
176 | o say = | 28V I 8 ] bt Bk " 3{028 R207 ve-orvem 307 [ 4 K c268 RX BUFFERS 7.5 I Cﬁ?f:[ wwsim L = 3%8#-2
. 2 | S =
Ok v RIS % TO J6-14 hs g P o 96 2.0v <FROM C248 56 £ ov(r) —*|R209 crse Tl :[ 33 = =
= 1000 -
400MV RS RI2S Ri28 | ..\ 150MV RMS iR o6V
10.0K ciza L L
% B I cize 56 B0 Ti% coos Ak c2s8 = = TX8.5V NOTES:
. = 6 1
Ri79 % r 1 2! Lcizz 8 ; SSNT ce34 L246 R227 L2ig o T Lcese 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES AREIN OHMS, CAPACITOR VALUES ARE
L ook A I Rize 100 S o 71 _|_ PP T T o IN PICOFARADS, INDUCTOR VALUES ARE IN MICROHENRIES.
I = IMPORTANT R226 ; c245 - =
1% —_— — — e —— COMPONENTS WITHIN BOX ARE NOT FIELD L [ . I 122 6.8 caze 234 T e R244: :_ 1 5220 c267 2. NON-POLARIZED CAPACITORS ARE CHIP-TYPE UNLESS OTHERWISE INDICATED.
REPLACEABLE. BOARD MUST BE REPLACED. = : [Rnveis <6230 =B TX VCO = 27K = 1K ! ‘ EhET Lreza 3 Loz OOOMV RMS (T) 3. POLARIZED CAPACITORS ARE ALUMINUM ELECTROLYTIC TYPE UNLESS OTHERWISE
I ) Q207 ! (805) 27K 018 =< C251 INDICATED.
1 1[Txveo oVIR) so0omMv L Q208 L2214 T
L_[LJ _Ress L214 avr) M82D44 "oy - D —==n = c252 95 4. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (10 MEGOHM) DC VOLTMETER.
s { 042 a cess 400My RMS(T) MB2D44 oomy pmsiry | | i R238 +160BM(TYP)
= = 100K : T~ Y¥)CR214 3t . c247 [ ahAAA 3+ 1 9 TX 50 OHMS 5. AC RF VOLTAGES ARE ) WITH A HIGH CE RF MILLIVOLTMETER.
ke OVI(R, L 2
el Q206 22 pes ’ e ystnty 58 R239 = 6. ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE MODE UNLESS INDICATED AS
L245 4.7 5.6 R232 1.2v(T) i5 /‘ OV(R) 41/2T BRN R237 9
R222 R223 g 39C36 -~ —c2es ) 820 E0OMY FAS (T) L20T) 470 470 FOLLOWS:
e.ov ' Py ggNZT e 't (i) A =4 7RC242 c248 OV(R) §= (808) (R) RECEIVE MODE
3.9 L con . ) ] ' oLl R233 68 10 at07:8 |18v(T) 7 c2e R245 = = (T) TRANSMIT MODE
| — b fed R236 T A
5V .0022y AN _1.C237 |CR214 .5 K 7. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL UNMODULATED SIGNAL A
{SOURCE) I (P crers 9% ! =% R225 \R24G = czet cgeo TS 1853° °8 LEVEL OF 20 DEM.
= = 0K $27K - I :_[_: T L = 8. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL SIGNAL AT A LEVEL OF —20 DBM,
= &7 = <240 =< MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION. MEASURED WITH AN AC RMS VOLTMETER.
. = = =
«— g";?émr, ! TX BUFFERS 9. VOLTAGES WITHIN BLOCKS MEASURED IN RECEIVE MODE WITH ON-CHANNEL SIGNAL AT
Rz28 LEVEL OF —47 DBM (1mV RMS). MODULATED WITH 1 KHZ AT 3 KHZ DEV. MEASURED WITH RF
33 MILLIVOLTMETER AND RF BOARD IN CHASSIS.
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parts list

HLE9310B UHF RF Board MXW-7584-0 MXW-7584-0 (2) MXW-7584-O (3) MXW-7584-0 (4)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed (unless otherwise stated) Cc213 21-13740B01 1 pF, +5%, 50V 1218 24-80063M04 18 uH R222 06-11077A88 3.9k
C1 21-13740B21 6.8 pF, +5%, 50V c121 not used 1220 24-11030B05 2.5 turns, green R223 06-11077A94 6.8k
c2 21-13740B17 4.7 oF, +5%, 50V C215 21-13740B49 100 pF, +5%, 50V L221 24-11030B08 4.5 turns, brown R224 06-11077B23 100k
c3 21-13740B15 3.9 pF, 5%, 50V C216 21-13740B13 3.3 pF, +5%, 50V L222 24-80063M04 18 uH R225 06-11077A90 4.7k
c4 21-13740B29 15 pF, 5%, 50V c218 21-13741B49 100 pF, +5%, 50V transistor (see note) R226 06-11077A44 56
C5,6. 21-13740B15 3.9 pF, +5%, 50V c219 not used Qi 46-80182D44 NPN R227 06-11077A34 22
c7 21-13740B29 15 pF, £5%, 50V C220 21-13740B23 8.2 pF, +5%, 50V Q24 4300869643 PNP R228 06-11077A38 33
c8 21-13740B15 3.9 pF, +5%, 50V c221 21-13740B05 1.5 pF, +5%, 50V Q51.52 4800369839 Nechannel R229 06-11077A98 10k
co 21-13740B14 3.6 pF, +5%, 50V c222 21-13740B49 100 pF, +5%, 50V 3 4800869642 NPN R231 06-11077A84 2.7k
C10 21-13740B15 3.9 pF, +5%, 50V c223 not used Q54 46-05128M 16 PNP R232 06-11077A72 820
c11 21-13740B31 18 pF, +5%, 50V €224,225 21-13740B49 100 pF, +5%, 50V Q101 4500869643 PNP R233 06-11077A46 68
c12 21-13740B45 68 pF, +5%, 50V C228 21-13741B29 .0022 uF, 5%, 50V Q102,103 48-80182D20 NPN R234 06-11077A84 2.7k
C13,14 21-13740B21 6.8 pF, +5%, 50V C229 not used Qtoa 4800869643 PNP R235 06-11077A72 820
ci5 21-13740B15 3.9 pF, +5%, 50V ©230,231 21-13740B01 1 pF, +5%, 50V Q105106 4800869642 NPN R236 06-11077A46 68
C16 21-13740813 3.3 pF, +5%, 50V €233 21-13740B11 2.7 pF, £5%, 50V Qio7 4500869658 NPN R237 06-11077A66 470
c17 21-13740B29 15 pF, +56%, 50V C234 21-13740B21 6.8 pF, +5%, 50V Q151 4600869658 NPN R238 06-11077A28 12
C18,19 21-13740B14 3.6 pF, +5%, 50V C235 21-13740B17 4.7 pF, 5%, 50V Q182 4800860643 PNP R239 06-11077A66 470
c20 21-13740B30 16 pF, +5%, 50V €236 21-13740B15 3.9 pF, +5%, 50V Q203 4805128M66 Nechannel R241 not used
C21,22 21-13740B14 3.6 pF, +5%, 50V €237 21-13740B45 68 pF, +5%, 50V R243 06-11077B23 100k
Q204,205 48-80950X01 NPN
c23 21-13740B29 15 pF, +5%, 50V C238 not used Q206 45-05128M66 Nechannel R244,245 06-11077A74 1k
C24,25 21-13740B11 2.7 pF, +5%, 50V G239 21-13740B45 68 pF, +5%, 50V Q207,208 45-80950X01 NPN R246 0611077809 27k
ce7 21-11032B15 .22 UF, +80, —20%, 50V C240 21-13740B01 1 pF, £5%, 50V ! NPN R276 06-11077A98 10k
o 241 d Q276 48-00869642 R277 06-11077A60 270
C28,29 21-13740B45 68 pF, +5%, 50V not use Go2r7-279 4800869843 PNP
C30 21-11032B15 22 uF, +80, —20%, 50V C242 21-13740B45 68 pF, +5%, 50V ! g A ) R278 06-11077A26 10
Cc51 21-13740B55 180 pF, +5%, 50V C243 21-13740B09 2.2 pF, +5%, 50V resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated) R279 06-11077A90 4.7k
C52 21-13740B27 12 pF, +5%, 50V C245 21-13740B45 68 pF, +5%, 50V R1 06-11077A84 2.7k R280 06-11077A98 10k
C53 21-13740B47 82 pF, +5%, 50V C246 not used R2 06-11077A62 330 R281 06-11077A90 4.7k
C54 21-13740B61 330 pF, +5%, 50V C247 21-13740B29 15 pF, +5%, 50V R3 06-11077A60 270 R301 06-11077A82 2.2k '
C55,56 21-13741B45 .01 uF, +5%, 50V C248 21-13740B05 1.5 pF, +5%, 50V R4 06-11077801 12k R302 18-05500L08 22k, +20%, 100V, potentiometer
c57 21-13740B31 18 pF, £5%, 50V C249 21-13740B45 68 pF, +5%, 50V R5 06-11077803 15k R303 06-11077A94 6.8k
Ccs8 21-13740B27 12 pF, +5%, 50V €250 not used R6 06~-11077A90 47k transformer
C59 21-13740B31 18 pF, 5%, 50V €251,252 21-13740B45 68 pF, +5%, 50V R7 06-11077A98 10k T1,2 25-80163M02 500 MHz balance transformer
C60,61 21-13741B45 .01 uF, £5%, 50V C253 not used R51 06-11077A44 56 o reui
C65 21-11032B15 .22 UF, +80, ~20%, 50V C256 21-13741B45 .01 uF, +5%, 50V R52 06-11077A54 150 integrated circuits (see note) )
C66 21-13741B45 .01 UF, +5%, 50V €258 08-11051A07 .01 UF, +5%, 63V R53 06-11077A98 10k Us1 51-05479G05 finear
c67 23-13749C39 10 UF, +10%, 50V, tantalum €259 21-13740B22 7.5 pF, +5%, 50V R54 06-11077A54 150 U101 51-84704M75 synthesizer
c68 21-13740B33 22 pF, +5%, 50V C260 21-13740B19 5.6 pF, +5%, 50V R56 06-11077B45 820k U102 51-83977M45 prescaler
C69 21-13740B39 39 pF, +5%, 50V gggg g}—} g;ﬁggé g ?g p,g, 123 ggg ggg gg:ug;;gg ?ggk U176 51-84621K89 dual opamp
C70 21-13740829 15 pF, +5%, 50V - . pt, £9%, crystal (see note)
C71 21-11032B15 22 uF, +80, —20%, 50V €267 21-13740B01 1 pF, +5%, 50V R59 06-11077B27 150k _ ng‘ ¢ 51-80022M02 45.1 MHz
c72 21-11032B15 22 uF, +80, —20%, 50V €268 21-13740813 3.3 pF, +5%, 50V R60 18-05500L08 22k, +20%, potentiometer Y52 48-80008K02 44.645 MHz
c73 23-13749C39 10 UF, +10%, 50V, tantalum €269 21-13740809 2.2 pF, +5%, 50V R61 0611077819 68k Y151 48.80174D05 14.4 MHz
c74 23-11048B13 10 UF, +20%, 16V, electrolytic c276 21-13741B45 .01 UF, +5%, 50V R62 06-11077B09 27k .
c75 21-13741B69 A UF, 5%, 50V €277,278 23-11048B19 47 uF, +20%, 16V, electrolytic R63 06-11077B21 82k mechanical parts
C76 23-11048805 1 UF, +20%, 50V, electrolytic €301 21-13741B45 .01 uF, +5%, 50V R64 06-11077B45 820k 14-05160A01 insulator
C77,78 21-11032B15 .22 UF, +80, ~20%, 50V €302-313 21-13740B45 68 pF, +5%, 50V R65 06-11077A98 10k 26 80098MO1 coll can shield, 10 used
C79 21-13741B29 :0022 uF, +5%, S0V diode (see note) R102 06-11077A62 330 26-80097M01 coil can shield
c80 21-11032B15 22 uF, +80, —20%, 50V CAR1 48-80236E16 Schottky 210&104 ggj]g;;g?f ;gt 26-80228L01 coax connector shield
c81 21-13740B55 180 pF, +5%, 50V CR2 48-80154K02 Schottky R105 e orrats 3 26-80228L01 coax connector shield
©82,83 21-11032B15 .22 UF, +80, —20%, 50V CR3 48-80939T01 Schottky 06 26-80229L.03 VCO shield )
Cca4 21-13740B09 2.2 pF, 5%, 50V CR51 48-83654H01 silicon R107 06-11077A78 1.5k 26-80256L02 coax connector bottom shield
C85 21-13740B27 12 pF, +5%, 50V CR101.102 48-83654H01 silicon R108,109 06-11077A26 10 30-10286A72 24 strand wire, white
C86 23-11048B49 47 UF, £20%, 16V, electrolytic CR151.152 48-05120M21 varactor R110 06-11077803 15k 42-80957X01 grounding clip
c101 23-11048B13 10 uF, £20%, 16V, electrolytic CR153.154 48-83654H01 silicon R111 06-11077A54 150 54-80111F01 PROM label
€102 08-11051A13 1 UF, +5%, 63V CR176 48-82256C11 zener A2 gg—_ug;;ﬁgg o 75-05295B02 crystal base pad, 2 used
€103,104 21-13741B45 .01 uF, 5%, 50V CR203 48-84534N02 varactor 13 75-05295B07 crystal base pad, 2 used
c105 23-11048B13 10 uF, £20%, 16V, electrolytic CR205 48-84534N02 varactor F‘}}“ gs—uggﬁgg égg 84-80233L02 circuit board
103108 S oratn5e eyt CR206 48-80154K02 Schottiy Rite 06-11077A02 5.6k 2/28/90
c109 08-11051A13 1 EF ist’/: 63V ggg?? Zg___gzggmgg zg:zz:g; R118 06-11077A70 680 note: For best performance, order diodes, transistors, and integrated circuit devices by
C110 08-11051A19 1 uF, +5%, 63V CR213 48-84534N02 varactor R119,120 06—-11077A88 3.9k Motorola part number.
C111 08-11051A09 022 uF, +5%, 63V CR214 48-80939T01 Schottky R121 06-11077A84 2.7k
C113-114 21-13741B45 .01 UF, +5%, 50V - R122 06-11077A88 3.9K
c115 21-13740B45 68 pF.+5%, 50V filter ) R123 06-11077A74 1k
Cc116 21-13740B49 100 pF, +5%, 50V FL51 91-80097D06 6 element, ceramic R124 06-11077A78 1.5k
C117 21-13741B69 1 uF, 5%, 50V FL52 91-80098D06 3 element, ceramic R125 06-11077A44 56
C118-120 21-13740B45 68 pF, +5%, 50V connector receptacle R126 06-11077A50 100
c121 not used J45 09-80135M01 2 pin coax R127 06-11077A84 2.7k
c122 21-13740B49 100 pF, +5%, 50V J6 09-80130M03 14 position socket R128 06-11077A72 820
p
c123 21-13740B45 68 pF, +5%, 50V RE coil R151 06-11077B15 47k
C124 21-13740B19 5.6 pF, +5%, 50V ik 24-80148MO1 J— R152 06-11077B11 33k
ci25 21-13740B73 .001 UF, 5%, 50V - — nH, 1.5 turns R153 06-11077B15 47k
ci26 21-13740B37 33 pF, +5%, 50V L8,9 24-11030B04 1.5 turns, yellow R154 06—11077A34 22
ci27 21-11032B15 22 uF, +80, —20%, 50V L51 24-11030B12 7.5 tums, yellow R155 06-11077A98 10k
C151 21-13740B73 .001 uF, +5%, 50V L52 24~80063M13 1 uH R156 06-11077B03 15k
c152 2113740847 82 pF, +5%, 50V L53 24-80063M04 -18 uH R157 06-11077A78 1.5k
C153 21-13740B25 10 pF, +5%, 50V L54 24-80063M21 4.7 uH ) R158,159 06-11077A74 1k
C154 21-13741B45 01 uF, +5%, 50V L55 24-80164M04 5:2 turns, variable R161 06—11077A98 10k
C155,156 21-13740B55 180 pF, +5%, 50V L56 24-80164M01 1:6 ratio, variable R163 06-11077B17 56k _
C157 21-13741B45 .01 uF, £5%, 50V Ls7 24-80164M04 5.2 turns, variable R164 18-05500L08 22k, +20%, potentiometer
C158 08-11051A15 22 UF, +5%, 63V L58 24-80063M21 4.7 uH , R165 06-11077B07 22k
C159 21-13740B35 27 pF, +5%, 50V L59 24-80164M03 4.3 turns, variable R176 06-11077G26 226k, +1%
C160 21-13740B29 15 pF, +5%, 50V L6o 24-80063M14 12uH R177 06-11077G18 18.7k, £1%
c161 21-13740B73 001 UF, +5%, 50V L61 25-80000EOT transmformer R178 06-11077F91 10k, 1%
c162 23-11048B13 10 uF, +20%, 18V, electrolytic L1o1 24-80063M04 18 uH R179 06-11077F91 10K, +1%
C163 08-11051A17 47 uF, +5%, 63V L102 24-11030B08 4.5 turns, brown R180 06—11077G52 422k, +1%
C164 21-13741B69 1 uF, £5%, 50V L151 24-80299D01 17.75 turns, orange R181 06—11077F91 10K, +1%
C165 not used t152 24-80063M22 5.6 uH R182 06-11077G28 23.7K, £1%
ci66 not used 202 24-80148M01 27 nH, 1.5 turns R207,208 06-11077A44 56
C167 not used L203 24-60578C15 150 nH, +20% R209 06-11077A38 33
c168 not used L204 24-11030B09 4.5 turns, broown R210 06-11077A98 10k
C176 21-13740B73 001 UF, 5%, 50V L205,206 24-60578C15 150 nH, +20% R211 not used
C201 23-11048B13 10 uF, +20%, 16V, electrolytic tgg; gf??gggg‘gg -225 tlu*‘r‘ns green gg:g gg:ﬂg;;ﬁ% §.270k
- Y ~ g ’ . N . .
Cae S 13740810 g%ppifsﬁz,%oo\(/ L210 2411030808 4.5 tums, brown Re14 06-1077A50 100 Schematic, Circuit Board Diagrams, and
C207 21-13740B27 12 pF, +5%, 50V - ; ) i
2 o 21-13740627 12pF, 5% %0V (515 24801 98MO 27, 1.5 e e e o Parts List for HLE9310B UHF RF Board
c210 21-13740B49 100 pF, +5%, 50V L214 24-60578C14 120 nH, +20% R217 06-11077A68 560 PW-7582-0
c211 not used L215 24-11030B08 4.5 turns, br(gwn R218 06-11077A56 180 Sh t3 f 3
c212 21-13740B49 100 pF, +5%, 50V L216,217 24-60578C14 120 nH, +20% 22123 ggj}g;;:gg ?go (Sheet3 0 )
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UHF RF Board Transistor D.C. Voltage Table

VOLTAGE VOLTAGE
Transistor
Ref. No. BASE EMITTER COLLECTOR GATE SOURCE DRAIN RS R4
TO Ri59
’ <36V
Q1 7 0 59 _ . — J:- 15K |gg, 12K -I-ciz W/0OUT SIGNAL:I25-130mV RMS L6O™ == =7 (gg Y52
Q2 R2 Tes WITH SIGNAL: [60mV RMS J_LZ ! LY f cw
= 8my 1 [
Q2 53 59 9 — — — car o, M9643 32‘;'/ c29 Lsa S(NOT/-E’M;S‘) S - e RI65 RI64 RIE3
h—= o 0.47 T T RS7 ces c7o FLSH FL52 L 2z 22K 56K
Q51 — — — 1. . AT ANTENNA PORT J1 0-22u 8 R l 9.6V 0 820 3 5 455 KH <L
° 8 8 L47dBm 1\ A c28 €39 RF MILLIVOLTMETER 8OMV FMS (NOTE 7) [ e+ o4 1.8v Lss comp 39 i5 = z = 455 KHZ
1kHz at 3kHz DEV b il ! 10mv RMS v [ J_ T 6V 26v
Q52 — — — 0 18 96 = 88 ok | &Y [ 30 P T 1 o7 100MY AIS YA RE2 1901V RS
I X 3T - 7 TE, 500 (NOTE 7) o220 R0.22V — :} (NOTE 73
— _ _ = = r-l- T T
Q53 0 0 (W/ SIG) 9.6 “omy s 3 FIRST MIXER I |53 Lse I L = TANT i i 16 17 i 20 |21 22 23 |e4
Q101 5.0 49 .1 (LOCKED) — _ —_ NOTET) | 7?’\%/?;.)9 - : § ! 0.48 a7 - Rod olu , LRS! csomy s 9V ov ozov L7V 37V 37v 26V 34V 3 r==" 16
i c25 54 ' c56 r=[—-use HOt | TO LOGIC BOAR
(s “ 8 et cg cee cz I 55 ! [ N ) tev | 156 ces |/ WNOTET) ®63 | , [auas cor GIC BOARD
Q102 7 0 0.1 - — — o " 4 o o or I - ! 1 12 S 087v 19 US4 ask !
Ja c2 c3 cs cs c8 co o 7 39 39 39 39 39 39 39 T RS3 , olu= | 3t M ' 1 96V ,
Q103 50 22 56 Rx (3 St ‘ 2l F—e— H———t +—t & L4 s e . == Rs2 10K N L, _— 0.22U RECEIVER SYSTEM . T 3 T1 (SCURCE) T
- - - - — — 56 a3 43 43 43 43 8 |orv 1 A0 Qs g rET S AL e s b T T = ]
MB2D44 reEa r=l= r={n r=cn FROM R220 ST R " e X 820k 44 62 <
4 L2 L3 i 1 | 1 \ 1 | E Jan 3 - T 1250V RMS I
Q104 8.1 2.8v 2-8v — — — r-1-1 r=|=9 r=i—n T e | l 1 t ! | ) ,%’ | T T . ! i i (NOTE 7) = 28v  32V(TYP) 3.6v 14V 27v 28v 188520 A L caiz 13
| | | | | J ! Lcia , o Lcir 5 Leeo | Leas L cas = ssomvams |28 L __ | el ces Lo 40U T4
1 114/27 Tes s Tie % | T2 L 1 Q54 - - S 46V i3 2 9 ] 10 8 6 7 5 14 = = —#
Q108 14 VAR. 2-8v - - - =<Cl | 1 =C4 | | c7 ! ! 1 YEL  ECR3 S W J L J L 2 = = (NOTE 7) 650MV AMS (NOTE 7) 3| cse = o *Lcra 1.c75 244 4C78 = = =
Tés | Tie 6 I i | (804) - -- -|- - M9839 S = oiu +lc73 Tiou T T o22u TOo220 | ceo 82  rel |2z Re2 DETECTOR AUDIO =
! ! ! T T2 RED| [BLK £} R B = 2ND I-F AMP S = RS8 [ = 1 = — > 3
Q106 6.0 5.0 9.6 — — — [ w|ou [ [ S P iST |-F AMP ol s [ail s B \_*3 = 100K R59 . cw |02y 0.22u 68K N 27K
g N | L\~ 7pomv ras (NOTE 7) c76 KT o8t ¥ lreo  Rces a5V RMS 2
Q107 2.0 1.3 96 — — — = = = vsia I T == T ¢ fs2ok  Tieo (NOTE 8)
. RF AMP 454 MHZ Les | 45.1MHZ v L [savELeH] ¢
Q151 55 5.0 9.5 2 Lo[_d a.6v 3.6V (NO SIGNAL)
- - - - - - L f 1 Q5 o SOUELCH OV (NOTE 7) Yoo 5
Q152 8.7 9.5 6.7 I = - - M9642 T% FROM U176 pTEMP SENSE i
. - . - - - s6v 4.9-5.5v _ FREQUENCY CONTROL -
. <« 1 c3o7
Q201 — 9.6 0(U) 9.3(L) U=UPPER L=LOWER RANGE Ri52 Q101 ) 0.1V (LOCKED) 3.0V (TYP) (UNLOCKED) | » LOCK DETECT T 68 1 6
2 > = 306
33K ci02 ov | CLOCK T s
Q202 O(U).7(L 0 6.7(U)0(L; — — —_ 6.4U RiO5 =
-7 o) e e Ve poLY  § 33K s.ov [ DATA %ngm 0
1 L ci61 = =
Q203 — _ _ 26(R) 48(R) 79() R }.3,7?: f[: G cea ov 1  SYNTH LATCH ENABLE 2
d [OF——p—ssv R VCO MoD c2o 4
= + 409 < e 1 c304
204 1.8(R 1.2(R] . — — — cie3 = 154 <56V
Q20 (R} (R) 8.2(R) 19 0.4y 225 ! T v 9.6 i swrt o T
L Hol
Q205 1.8(R) 1.2(R) 9.6 — — — N 25V 4 RiI5 T/R SHIFT
oe Lisd RISS %0157 T 680,
Q208 — - — ~5(T) 14T 7.8(T) RIS AR vis 10K = o Toiw cio7
\ , Ci52 550 Qi51 L] uiod mis  TOU 9.6V(R)
Q207 1.8(T) 1.2(Ty 8.5(T) — — — e —} M9658 = SYNTHESIZER sek = o
A Cis5 ci
Lo_-_-J 4.4 MHZ 180 Ri20 N
Q208 1.8(T) 1.2(T) 9.6 — — — RI56 52V 300Mv RMS Li52 cise [ 3.9K Soaw L — — —_— | —
LI o v . 56 27 l L S108 ci09 POLY 06V R2OI _ R202
. VIUPPE
Q276 9.5 86 9.6 — — — T iso 1.5k RI58 50 o rig  LO4U 10K OK 0 /v(LoWER) ¢ PINSHIFT R276 R279 R280 .5
L = POLY Ri2A 10K 10K
K = 04U = 3.9 27K OVIUPPER RANGE ) R R278 47K
Q277 9.6 8.5(T) 8.5 — — —_ 6 CRI5H = %53 I ciss 3 RIS CHO 0.7V (LOWER RANGE) 9.6v o _]_ ® 8.5V (SOURCE) (SOLDER SICE VIEWS)
- Fv o— @—““)"—_l 3 *cars
Q278 96 83 7.6(R) — — — F) crisz A cisa 157 Yz o= Q204 Goag2  Tar 3
: = C 0.22U ] Hot POLY R242 R277 Mo642 = Q279 DSG BEC EBC
04U CRIS4 POLY, e = Ts = M9643 = 10K s 95V Q277 M9643
Q279 7.6(R) 85 85 — — — > . BB 049 5% oy RX VCO srezre tearr M9643
i HO{ M9643 | OVI(UPPER) .0iu a7y TX 8.5V
CRI53 LT ci13 3ok L CHARGE PUMPS 9.3V(LOWER) L2014 204 ca07 L205 o7 - T ezym (SOURCE) | 2 N.C M9839 M9658 M9642
Ri59 > 10 cya 18-75v 224 2 h e~ R28  FR ov(T, cr2 CRISH,2 n3ss3
1 o 1 L ooz 0 5 i o4 33 _J_ 0t womy L cog = CR204,CR208
REFERENCE OSCILLATOR K s 17 ot = Teés [t | cz2i2 Rais RMS(R) T 68 L208 [ ) - CR3
FROM RiG4 300mV_RMS = CR2OIY ! 15802 L caos Tes K Q204 = i | 12v2T  {R25 2000MV RMS(R)
WIPER Ri23 22€02 | ; 4.7 c213 = MOESE 7000m! | |GRN 27K T0T2
uto2 820 8sv ! \ 28V OV(T) ; i (805) Q205 l T
R249
PRESCALER FEEDBACK BUFFER woos t-f-d P\ creos s Tz cavim I e i o ¢ T o o
TEMPERATURE SENSOR v 220k Race geos L G A<C208 KN Rewo O TS % 7 o ) ; o5 ° 99 ~— SILVER MaARK
OV(PPER) e L204 82 K W L %6 lognt = L R214 %° e Q "021,‘/({,’-7 4121 BRN R2i8 R220
ooy RITT 28y I3 ERl 3 7 s L CPVILOWERT ol , § ol Q203 Tezro o= fics l c22) o2z (808) 100 100 o o
CRITE w76 37K [pire l__—1<_‘c4 ™ v iz T2 | \ 203 N os [ R0R Py M39C36 55y T 0K I TO Qi07-B ¢—)h———¢ RUT T = = s o 8 e
HO2 (NEAR Y151) 226K 190K ST e Rize Tes 27K rrom c221 gy 4 Tpere Tez 3Le0e oy | ORZO6 " = ! / R216 Q203 Qi L55,156,L57,  CR203,5,9,i1,13
ci7e v " 5N 8 = S8 T b e S S x| Lcau 16401 és RX BUFFERS 1200Mv RMS (R} 820 M39C36 s
N 0.5 I, 8V l pin N R207 08-1. V(R) 68 = =
1000 uirea D2 B3 T e = @ | o e  FRom c248 gé % . case 0N/ T 1R209 K caoor T3 NoTES:
10.0K 40OMV RMS Ri25 BIZS  Lciaa ~15oMy AMS S 18401 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES ARE IN OHMS, CAPACITOR VALUES ARE
RIB2 80 = |
% B cize 5i 10 c205 c2s8] O = = ps 1 o+ X85V IN PICOFARADS, INDUCTOR VALUES ARE IN MICROHENRIES.
i L L > = =
r LA 059y KD 28y % és = e ;E ST Y casa L246  pozr L2ig a0 s6v 2. NON-POLARIZED CAPACITORS ARE CHIP-TYPE UNLESS OTHERWISE INDICATED.
= 10.0K 42.2k ol ol g s | ¥ - casi cose 3. POLARIZED CAPACITORS ARE ALUMINUM ELECTROLYTIC TYPE UNLESS OTHERWISE
% Real i2 oo |- 1 el R226 56 048 J_ cese O J_c245 r=|-1 INDICATED.
T . 68 L220
= yohaos g b7 A ca30 c233 Tee b I ! I {172t = 68 ofu = 4. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (10 MEGOHM) DC VOLTMETER.
22e02 L T T5% TX VCO - e i I BRN R234 Laz2 1000MV RMS (T)
X ':gé: - w Q207 - L2i9 5 | | (BoN 18K o 5. AC RF VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE RF MILLIVOLTMETER.
00, = :
=gaze L— ) |621M c240 evr) _ M9658 ems(r) i | [ Q208 e l s 6. ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE MODE UNLESS INDICATED AS
<L = : FR¥)cRatt 2 S00MY RMS(T) T N MO658 s vuw musir) \ c252 Rr238 FOLLOWS:
IMPORTANT = CR209 ol Ko P I c247 BUSHT) S——e ‘ Tx FI3DBM(TYP) (R) RECEIVE MODE
Lats %5 Q206 ! R232 S BN — @ - [ 68 i2 50 oHMs (T) TRANSMIT MODE
RE NOT ! R222 R223 . . 47 oV, R237 R239 =
g@'ﬂg&iﬁm&,‘(’.ﬂ'".FBZ’E‘R",“C.NG c:s e.ov ' ' 47 3\ M9839 R241 820 n 500,”1//7/”5{”/ 12v(T) 4 1/2T BRN 470 470 7. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL UNMODULATED SIGNAL AT A
LE. 3.9 _L 15K R225 YEL ' £ s TR A oV(R) (809) LEVEL OF 20 DBM.
REQUIRED, THE ENTIRE BOARD MUST BE c228 33K | o34 (AQ3} >/ 02371 YRR o 229 5‘303 68 T0 QIOT-B |/ 8V(T) 2 c249 . =
REPLACED N sv T ofu f . 5 Lcae TE28 & < ‘)8 R236 68 8. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL SIGNAL AT A LEVEL OF —20 DBM,
(SOURCE) = = A<F) cR2(3 = 4 Mot 9) cass : r235 38 MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION. MEASURED WITH AN AC RMS VOLTMETER.
AU =
L247 10 POLY 820 9. CR216,C314, AND R284 ARE MOUNTED AS AN ASSEMBLY ON THE COMPONENT SIDE OF THE
= 01 DISC = = = BOARD.
(NOTE 9) 2R264
OVIR, 10.VOLTAGES WITHIN BLOCKS MEASURED IN RECEIVE MODE WITH ON-CHANNEL SIGNAL AT
08-11vir) | r228 (NOTE 9) '338,? TX BUFFERS LEVEL OF —47 DBM (1mV RMS). MODULATED WITH 1 KHZ AT 3 KHZ DEV. MEASURED WITH RF
2 MILLIVOLTMETER AND RF BOARD IN CHASSIS.
L l GEW-7586-0

Schematic, Circuit Board Diagrams, and
Parts List for HLE4425B UHF RF Board
PW-5283-C

(Sheet 1 of 2)

4/28/90



COMPONENT SIDE VIEW

SOLDER SIDE
COMPONENT SIDE
OVERLAY

RED
GRAY
BLACK

GBW-7890-0
GBW-7891-0
GBW-5294-0

* SILVER END

SOLDER SIDE
COMPONENT SIDE
OVERLAY

RED
GRAY
BLACK

GBW-7890-O
GBW-7891-0
GBW-5297-A

SOLDER SIDE VIEW

DETAIL
CR2

DETAIL
CRi51,2
CR201,CR208
CR3

parts list

HLE4425B MaxTrac UHF 25 kHz Range 2 RF Board MXW-7407-0 MXW-7407-0O (2) MXW=7407-O (3) MXW--7407-0 (4)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
DESCRIPTION DESCRIPTION DESCRIPTION DESCRIPTION
SYMBOL PART NO. SYMBOL PART NO. SYMBOL PART NO. SYMBOL PART NO.
capacitor, fixed (unless otherwise stated) c221 21-13740B01 1 pF, +5%, 50V Q2 4800869643 PNP R225 06-11077A86 3.3k
c 21-13740B21 6.8 pF, +5%, 50V c222 21-13740B45 68 pF, +5%, 50V Q51,52 48-00869839 n—Channel R226 06-11077A44 56
PF, +5%, p \
c2 21-13740B19 5.6 pF, +5%, 50V c223 not used Q53 48-00869642 NPN R227 06-11077A38 33
c3 21-13740B16 4.3 pF, 5%, 50V C224-226 21-13740B45 68 pF, +5%, 50V Q101 48-00869643 PNP R228 06-11077A44 56
c4 21-13740B30 16 pF, +5%, 50V c227 21-13740801 1 pF, +5%, 50V Q102,103 48-80182D20 NPN R229 06-11077A01 0 ohm
C56 21-13740B16 4.3 pF, +5%, 50V co28 21-13741B45 .01 UF.+5%, 50V Q104 48-00869643 PNP R230 06-11077823 100k
c7 21-13740B30 16 pF, +5%, 50V €230,231 21-13740B01 1 pF, £5%, 50V Q105,106 48-00869642 NPN R231 06-11077A84 2.7k
c8.9 21-13740B16 4.3 pF, 5%, 50V c233 21-13740B13 3.3 pF, +5%, 50V Q107 48-00869658 NPN R232 06-11077A72 820
c10 21-13740B15 3.9 pF, 5%, 50V c234 21-13740B19 5.6 pF, +5%, 50V Q151 48-00869658 NPN R233 06-11077A50 100
ci1 21-13740B31 18 pF, +5%, 50V 235,236 21-13740B16 4.3 pF, 5%, 50V Q152 48-00869643 PNP R234 06-11077A80 1.8k
c12 21-13740B45 68 pF, +5%, 50V c237 21-13740B53 150 pF, +5%, 50V Q201 48-00869643 PNP R235 06-11077A72 820
C13,14 21-13740B21 6.8 pF, 5%, 50V Cc238 not used Q202 48-00869642 NPN R236 06-11077A48 82
ci5 21-13740817 4.7 pF, 5%, 50V C239 21-13740B45 68 pF, +5%, 50V Q203 48-84939C36 N—channel R237 06-11077A66 470
c16 21-13740B15 3.9 pF, +5%, 50V C240 21-13740B01 1 pF, +5%, 50V Q204,205 48-00869658 NPN R238 06-11077A28 12
c17 21-13740829 15 pF, +5%, 50V C242 21-13740B45 68 pF, +5%, 50V Q206 480086839 N—channet R239 06-11077A66 470
C18,19 21-13740B15 3.9 pF, +5%, 50V C245 21-13740B45 68 pF, +5%, 50V Q207,208 48-80182D39 NPN R240 06-11077A26 10
c20 21-13740831 18 pF, £5%, 50V C247 21-13740B17 4.7 pF, +5%, 50V Q209 48-008€3642 NPN R241 06-11077A01 0 ohm
c21,22 21-13740B15 3.9 pF, +5%, 50V c248 21-13740B07 1.8 pF, +5%, 50V Q276 48-0086:3642 NPN R242 06-11077A98 10k
c23 21-13740B29 15 pF, +5%, 50V C249 21-13740B45 68 pF, +5%, 50V Q277-279 48-00869643 PNP Rgg 82—1 1 8;;228 ; %
C24,25 21-13740B15 3.9 pF, +5%, 50V €251,252 21-13740B45 68 pF, +5%, 50V resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated) R -1
C26 21-13740827 12 pF, £5%, 50V C253 08-11051A17 A7 UF, +5%, 63V A1 06.11077A84 57k R278 06-11077A26 10
c27 21-11032B15 22 UF, +80, ~20%, 50V C254 08-11051A13 1 UF, +5%, 63V Ro oai1077AGD 320 R279 06-11077A90 4.7k
28,29 21-13740B45 68 pF, +5%, 50V 255,256 21-13741B53 1022 UF, +5%, 50V R3 Oa11077860 50 R280 06-11077A98 10k
C30 21-11032815 22 uF, +80, —20%, 50V C257 21-13741B69 1 uF, +5%, 50V Ra 0a11077B01 ok R281 06-11077A90 4.7k _
C51,52 21-13740B35 27 pF, 5%, 50V ©258,259 08-11051A07 .01 UF, £5%, 63V Re O 11077803 isk R284 18-05500L08 22k, +20%, 100V, potentiometer
C53 21-13740B47 82 pF, +5%, 50V c276 21-13741B45 .01 UF, +5%, 50V ‘ A 06_11077A43 51 integrated circuits (see note)
54 21-13740B61 330 pF, +5%, 50V C277,278 23-11048B19 47 UF, +20%, 16V, electrolytic Re2 06-11077A54 150 US1 51-05479G05 linear
C55,56 21-13741B45 .01 UF, £5%, 50V €301 21-13741B45 .01 uF, £5%, 50V Aos 0e11077A98 10K U101 51_84704M75 synthesizer
cs7 21-13740B31 18 pF, +5%, 50V €302 not used R54 06-11077A54 150 U102 51-83977M45 prescaler
cs8 21-13740827 12 pF, 5%, 50V £303 ot used R56 06-11077845 820k U176 51-84621K89 dual opamp
C59 21-13740831 18 pF, +5%, 50V C304-308 21-13740B45 68 pF, +5%, 50V
R57 06-11077A72 820 crystal (see note)
C60,61 21-13741B45 .01 uF, +5%, 50V €309 not used Ros 0611077823 o0k
C65 21-11032B15 22 UF, +80, ~20%, 50V c312 21-13740B45 68 pF, +5%, 50V R59 06-11077B27 150k Y51 91-80022M02 451 MHz
C66 21-13741B45 .01 uF, +5%, 50V C314 21-11022H27 10 pF, +.5 pF, 50V o o ! Ys2 48-80008K02 44.645 MHz
R60 18-05500L08 22k, +20%, potentiometer Y151 48-80174D05 14.4 MHz
c67 23-13749C39 10 uF, £10%, 50V, tantalum diode (see note) R61 06-11077B19 68k -
ce8 21-13740833 22 pF, +5%, 50V CR1 48-80236E16 Schottky R62 06-11077B09 27k non-referenced parts
©69 2113740839 39 pF, +5%, 50V CR2 48-80154K02 Schottk R63 06-11077B21 82k
c70 21-13740B29 15 pF. +5%, 50V y 05-00003152 eyelet
13Tas PF, 5%, 50V CR3 48-80939T01 Schottky R102 06-11077A62 330 14-05160A01 insulator
c71.72 21-11032B15 -22 uF, +80, —20%, 50V CR51 48-83654H01 silicon R103,104 06-11077A98 10k . hield
c73 23-13749C39 10 uF, +10%, 50V, tantalum i 26-80093M01 coil can shield, 10 used
o oy antalum CR101,102 48-83654H01 silicon R105 06-11077B11 33k 26-80097M01 coil can shiold
C74 23-11048813 10 UF, +20%, 16V, electrolytic CR151,152 48-05129M21 varactor R106 06-11077A73 910 26 80228101 {F bottom shield
75 2113741869 1 UF, +5%, 50V _ CR153,154 48-83654H01 silicon R107 06-11077A78 1.5k 26-80256L02 coax connector bottom shield
e 3-11048B05 1 UF, £20%, 50V, electrolytic CR176 48-83654H02 silicon R108,109 06-11077A26 10 2680259003 VCO shield
77,78 21-11032B15 22 uF, +80, ~20%, 50V CR201 48-80142L01 pin R110 06-11077B03 15k 50_10286A72 24 strand wire, white
€79 21-13741B29 0022 uF, +5%, 50V CR203 48-05649Q01 varactor R111 06-11077A54 150 45-80957X01 grounding ciip
P 2i-11082815 22 uF, +80, -20%, 50V CR205 48-05649Q02 varactor R112 06-11077A72 820 54-80111F01 PROM label
c8 2113740855 180 pF, +5%, 50V CR206,207 48-84616A01 hot carrier R113 06-11077A58 220 7505295802 crystal base pad, 2 used
82,83 21-11032815 22 uF, +80, -20%, 50V CR208 48-80142L0f R114 06-11077A54 150
c84 21-82450B14 2.4 pF. +5%. 500V pin 75-05295B07 crystal base pad, 2 used
4 pF, £5%, CR209 48-05649Q02 varactor R115 06-11077A70 680 8480233101 dircuit board
C85 21-13740827 12 pF, +5%, 50V CR211 48-05649Q02 varactor R116 06-11077A92 5.6k
c1o1 23-11048B13 10 UF, +20%, 16V, electrolytic CR213 48-05649Q01 varactor R118 06-11077A70 680 2/28/90
C102 08-11051A13 .1 uF, +5%, 63V i . rf der diodes, transistors, and integrated circuit devices b
+ £5%, CR216 48-84616A01 hot carrier R119,120 06-11077A88 3.9k note: For best performance, order diodes, transistors, gr y
C103,104 21-13741B45 .01 uF, +5%, 50V il R121 06-11077A84 2.7k Motorola part number.
C105 23-11048B13 10 uF, +20%, 16V, electrolytic fiter ) R122 06-11077A88 39K
C106 21-13740B29 15 pF, +5%, 50V FL51 91-80097D06 6 element, ceramic R123 06-11077A72 8'20
C107,108 21-13741B69 .1 UF, +5%, 50V FL52 91-80098D06 3 element, ceramic R124 06-11077A78 1.5k
C109 08-11051A13 .1 uF, +5%, 63V connector receptacie R125 06-11077A51 110
c110 08-11051A19 1 UF, 5%, 63V 45 09-80135M01 2 pin coax R126 06-11077A48 82
C111 08-11051A09 .022 uF, +5%, 63V J6 09-80130M03 14 position socket R127 06-11077A84 2.7k
C113,114 21-13741B45 .01 UF, £5%, 50V RF coil Ri28 06-11077A72 820
- %, 50V col
115116 2113740845 68 pF, +5%, L1-7 24-80148M01 27 nH, 1.5 turns R151 06-11077B15 47k
c117 21-13741B69 1 uF, £5%, 50V -1 06-11077B11 K
C118.119 21_1 L8,9 24-11030B04 1.5 turns, yellow R152 6-110 33
) —13740B45 68 pF, +5%, 50V : : R 61 7K
&1 L51,52 24-80063M09 47 uH 153 06-11077B15
20 21-13740B73 001 uF, +5%, 50V . R 7834 pot
G121 211374 L53 24-80063M04 18 uH 154 06-11077A3
18740817 4.7 pF, £5%, 50V R 06-11077A98 10k
G122 7408 o L54 24-80063M21 4.7 uH 155
G123 3]_] 2748322 égo EF’ gfﬁggi’," L55 24-80164M04 5.2 turns, variable R156 06-11077B03 18k
Ci2a 51_13740B25 10 SF’ o oV L56 24-80164M01 1:6 ratio, variable R157 06-11077A78 1.5k
Cias 5113740873 001 UF. £5%. 50V L57 24-80164M04 5.2 turns, variable R158,159 06-11077A74 1k
G128 40B ¢ 5o & L58 24-80063M21 4.7 uH R161 06-11077A98 10k
S et B8 R, 25% S0V L59 24-80164M03 4.3 turns, variable R163 06-11077817 56k
21-13740B73 001 uF, +5%, 50 180 24-80063M14 12 uH R164 1805500108 22K, +20%, potentiometer
C152 21-13740B46 75 pF, +5%, 50V g R165 06—-11077B07 22k
o L61 25-80000E01 transmformer
C153 21-13740B25 10 pF, +5%, 50V e 2o S000oEat rans: R176 0611077G26 9.6k, +1%
C154 21-13741B45 .01 uF, +5%, 50V L102 24-11030808 4.5 tums, brown R177 06-11077G28 23.7k, +1%
C155,156 21-13740B55 180 pF, +5%, 50V - . o S
L151 24-80299D01 17.75 turns, orange R178,179 06-11077F91 10k, £1%
c157 21-13741B45 .01 uF, +5%, 50V ' » orang -11077G 422k
C158 08-11051A15 22 uF, +5%, 63V L152 24-80063M22 56 uH E}g? 82_1187#513 10k, +1%
C159 21-13740B35 27 pF, +5%, 50V L2o1 24-80063M01 U — 1o
L1202 24-80148M01 27 nH, 1.5 turns R182 06-11077G28 23.7k, £1%
C160 21-13740B29 15 pF, +5%, 50V C R201,202 06-11077A98 10k
1203 24-80063M01 A uH ,
c161 21-13740B73 001 uF, +5%, 50V Ro 11077831 200k
Cig2 23 11048813 10 o ; L1204 24-11030A04 5 turns, green 03 06— 3 20!
uF, +20%, 16V, electrolytic :
G163 08-11051A17 47 UF 25%. 63V 1205207 24-80063M01 A uH R204,205 06-11077A98 10k
Ciea 2113721869 PR L208 24-11030B07 3.5 turns, white R206 go-t1o77AT2 820
ci76 21-13740B73 1001 UF, +5%, 50V L209 24-11030B05 2.5 turns, green 7A
‘ 1210 24-11030B08 4.5 turns, brown R208 06-11077A38 33
C201 23-11048B13 10 uF, +20%, 16V, electrolytic o a1 Fyliyeerd }3 turns, R209 0611077844 56
Ca02202 2113740845 f_ffspp':,& e L213 24-80148M01 27 nH, 1.5 tumns Ra10 9611077495 1%
C205 21-13740B45 68 pF, £5%, 50V L214 24-80063M01 -1 uH
G206 21-13740817 4.7 pF, 15%, 50V L215 24-11030A03 4 turns, yeliow ggg 8&-}}33%% 327(?
C207 21-13740B25 10 pF, +5%, 50V L216 24-80063M04 18 uH
C208,209 21-13740B23 2 DF, 459 V; L217,218 24-80063M0O1 1 uH R214 06-11077A50 100
’ 13740 8.2 pF, +5%, 50 L219 24-11030E01 brown R215 06-11077A84 2.7k
C210-212 21-13740B45 68 pF, 5%, 50V
Co13 21_13740B05 1.5 pE, +5%, 50V 1220 24-11030B01 1.5 turns, brown pae gg—}}ggﬁzg o
! ' ko L221 24-11030B09 4.5 turns, brown . . . .
e B iaTa gg‘pPFF’ o S0) [222 24-80063M01 1 uH R218 06-11077A50 100 Schematic, Circuit Board Diagrams, and
- - 5%, R219 06-11077A46 .
C216 21-13740B21 6.8 pF, +5%, 50V transformer R220 06-11077A50 100 Parts List for HLE4425B 