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INTRODUCTION

The recommended troubleshooting
procedure, as illustrated in Figure 1, is
to isolate the fault to a specific
section of the M-PD Personal radio; the
radio section; the control logic section
or the battery pack. Then further
localize the fault to a specific stage of
the suspected section. The last step is
to isolate and identify the defective
component.

Radio Portion | — Phase 1

Isolate the fault Control/Logic | — Phase 2

to:

Battery Pack | — Phase 3

Figure 1 - Recommended Troubleshooting
Procedure

The following list of test equipment
is recommended when servicing or trouble-
shooting the M-PD Personal radio.
Recommended Test Equipment:

° Audio Analyzer

) Digital Voltmeter

[ DC Power Supply

) Multimeter

® Oscilloscope

PHASE 1: RADIO SECTION TROUBLESHOOTING

Functional Troubleshooting

Once the fault has been isolated to
the radio section, the next step is to
further isolate the fault to a specific
stage of the radio section; Frequency
Synthesizer (SYN), Receive (RX) and
Transmit (TX). The flow chart (See Page
3) will assist in isolating the fault to
a specific stage of the radio section.
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Synthesizer

The following flow chart can be used
to 1isolate a defective stage in the
synthesizer circuit.

Synthesizer Flow Chart:

‘ START )

€

B +(7.5v) NO SETB + (7.5V)

TROUBLE-
SHOOT #1

TROUBLE-
SHOOT #2

PRESCALER TROUBLE-
OUYPgL’.EVEL SHOOT #3

N TROUBLE-
SHOOT #4
Y
N TROUBLE-
SHOOT #5
Y

TROUBLE-
SHOOT #8

TROUBLE-
MODULATION SHOOT #7

END RC-5327
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Troubleshooting and Repair For the
Synthesizer:

1.

5.4 Volt Regulator (Refer to Table
1)

The 5.4 Volt regulator consists of
operational amplifier A104 (1/2) and
transistors Q102 and Q103. Refer-
ence voltage 5.4 volts comes from
the control board through J102-86.
If a fault is found with the regu-
lated 5.4 Volt output line, trace
the fault source along this line
back to the regulator. A typical
current flowing through resistor
R129 is shown in the following Table
1 for the VHF, UHF and 800 MHz
frequency bands. Typical voltages
for the synthesizer are shown in
Table 2 (see Pages 5-7).

Any repair should be made so that
the current and voltage at each
assembly and component agrees with
the typical values.

Table 1 - Typical 5.4 Volt Regulator

Current (milliamperes)

Freq. Band Typical Currents
VHF 23
UHF 24
800 MHz 33
2. Reference Oscillator VCTCXO (A103)

The reference oscillator is contain-
ed in one assembly. If a problem is
found with this assembly, replace it
with a new one. Typical data, when
the reference oscillator is working
properly, is shown in the following
Table 3.

Table 3 - Typical Data for the Reference

Oscillator
Typical
Item Value Remarks

Supply Voltage 5.4 VDC

Current Drain 1.5 to 5PPM/VHF, UHF

Output Frequency|13.2 MHz

Output Level 1 to 2

1.8 mA 2.5PPM/800MHZ

Vp-p
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Functional Troubleshooting Flow Chart:
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Prescaler Output Level

VCO A106 has an output level of
about 0 dBm. Part of the VCO output
is applied to the input of buffer
amplifier transistor Q101 through a
capacitor. After amplification, the
output is applied to the input of
the Prescaler, which is operating
under 128/129 modular control. The
input level to the prescaler ranges
from 0.2 volts to 0.8 volts pp. A
typical prescaler output level is 1
volt pp, which is applied to the
input of the PILL.

When adjusting the prescaler, refer
to the typical value on Table 2.

NOTE

One Prescaler is used for VHF
and UHF bands and a different
one is used for 800 MHz.

Phase-Lock-Loop (A2)

a. Check for approximately 1 to
1.5 Volts pp reference signal
input at Pin 2 of A102.

b. Check that the reference signal
frequency is 13.2 MHz and that
frequency deviation is +5 PPM
for the VHF and UHF bands and
+2.5 PPM for the 800 MHz band.

c. Measure the input from the pre-
scaler at Pin 10 of AO012 and
verify approximately 1 volt pp
input level.

d. Verify that approximately 5
Volts pp (Vss-Vecec) control
pulse is present at Pin 10 of
prescaler control AQ12.

e. Cause the PLL to unlock. Then
check for the presence of
approximately 5 Volts pp
(Vss-Vec) PD and FD pulse
outputs at Pin 6 and Pin 17 of
Al102 respectively. Also check
for approximately 7 Volts
(Vss-+B) at Pin 7 of Al104. 1If
the pulse output is absent or
shifted to either the Vss or
the Vece side, the PLL may fail
to lock over a certain section
of the frequency range or the
entire range. If this fault
occurs, the possible trouble
source is ramp resistor R108,
ramp capacitor C108 or hold
capacitor C110.

f. Verify that the local voltages
at the test points listed on
Table 2 agree with the typical
values also listed on Table 2.

5.

SERVICE SECTION

g. Verify that the STROBE, DATA
and ENABLE Signals coming from
the Control Unit are at the
proper level and the proper
duration (refer to Figure 2).

If the STROBE and DATA are

improper, the PLL operation
will become erratic. If the
duration of the ENABLE is

shorter than 10 milliseconds,
which is the minimum value, the
PLL may fail to lock.

NOTE
If parts other than those
specified in the parts list are
used in the associated circuit
of the PLL, the switching time
may be affected. Whenever any
parts are replaced in the as-

sociated circuit, check the
switching time.
32 PULSES
e P e,
sTROBE ._JUUUkaﬂﬂﬂﬂﬂ
DATA
Ei&hg""l_fv
ToBe s
oune I b
Emmmmmm o >

RC-5328

Figure 2 - STROBE, DATA and ENABLE
Signals

VCO Control Voltage
a. VCO Control Voltage should be:

e Approximately 1 Volt or more
at the lowest channel of any
band.

® Approximately 4.5 Volts or
less at the highest channel
of any band.

Verify the VCO control voltage
at the CONT terminal of Al106
using a high impedance oscil-
loscope.

b. If the VCO control voltage
differs from the above values,
remove the top cover of VCO
assembly A106 and adjust until
the voltage does agree.

® Remove the cover.

® Adjust the Receive Frequency
Control.



Table 2 - Synthesizer Portion Typical Voltage

SERVICE SECTION

No.| Test Points Voltage Remarks
VHF UHF 800 Miz
(5 W) (4 W) {3 W)

1 AiOl (1) - - 2.00

21 " (2) - - 4.80

31" (3) 3.81 3.84 0

41 " 4 = - 2.74

51 " (5) 3.27 3.25 =

61 " (6) 3.27 3.25 -

71" (D 4.84 4.81 -

g8l " (8 4.84 4.81 2.00

9 | A102 (1) 3.97 4.17 3.94
0] " (2) 2.45 2.43 2.40
111 " (5)(19) 5.30 5.26 5.25

*1 *2 *3

121 " (6)17) 0.71 0.44 0.93
137 " (8) - - -
14 ] " (9) 5.29 5.25 5.25
151 " (10) 2.57 2.50 2.30
6] " (11) 0 0 0
71" (12) 4.94 4.94 4.94
18] " (13) 0 0 0
19 " (15) 0.54 | 146 mv 0.53
201 " (18) 1.83 1.07 1.93
21 " (20) 3.97 3.95 3.70
22 | A103 \CC 5.42 5.42 5.41
23 | A104 (1) 0.78 0.79 0.83
28 | " (2) 2.73 2.69 2.70

LBI-31677
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SERVICE SECTION

Table 2 - Synthesizer Portion Typical Voltage

No. Test Points Voltage (V) Remarks
VHF UHF 800 MHz
(5 W) (4 W) (3 W)
25 | A104 (3) 2.72 2.69 2.70
*1 *2 *3
26| " (5) 0.71 0.44 0.93
*] *2 *3
271 " (6) 0.71 0.44 0.93
*] *2 *3
28 " (7) 1.42 1.41 2.94
29 " (8) 7.51 7.51 7.40
x] *) *3
30 [ A105 (1)(4) 1.42 1.41 2.93
*x]1 *2 *3
31 " (2)(3) 1.42 1.41 2.93
321 " (5)(13) 0 0 0
331 " (6)(12). 0 0 0
341 " (7) 0 0 0
T
35] " (8)(ll) 1.42 0 0
*]1
36 " (9)(10) 1.42 0 0
370" (14) 5.30 5.26 5,25
*]1 *2 *3
38 | A106 OONT 1.42 1.41 2.90
39] " MOD 5.29 5.25 5.10
40| " RS 68.9mV | 65.2mV - at RX Mode
41] " TS 5.04 4,99 - "
421 " B - - 1.53 "
431 " TO 0 0 -
41 " RO 0 0 -
451 " our - - 0
46| " PS 5.31 5.26 5.13
47 | QL01 Base 1.07 0.93 1.08
48| " TFmitter 0.375 0.402 0.366
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Table 2 - Synthesizer Portion Typical Voltage

LBI-31677

No.| Test Points Voltage (V) Remarks
VHF UHF 800 MHz
(5 W) (4 W) (3 W)

49 | 0101 Collector 4.85 4.81 4.80

50 | Q102 Base 6.85 6.85 6.73

51| " Emitter 7.51 7.51 7.40

521 " Collecﬁor 5.42 5.38 5.40

53 | 0103 Base 0.78 0.79 0.83

54 " Enitter 0.24 0.25 0.28

551 " Colletor 6.85 6.85 6.70

56 | Q104 Base 0.66 0.65 - at RX Mode

57 " Collector 69 mA 65 mA - "

58 | Q105 Base 0 0 0 "

59 | " Collector 5.04 4.99 1.53 "

60 | Q106 Base 0.60 1.356 1.30

6l | " Emitter 0 1.14 0.66

62| " Collector 6.46 7.09 6.96

63
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e Key the radio and adjust the
transmit VCO.

e The 800 MHz M-PD without
talkaround has only one VCO,
adjusted in receive. An 800
MHz M-PD with talkaround has
two VCO's, adjusted similar
to the VHF and the UHF.

c. After the adjustments, replace
and bond the cover completely.
If the cover is not replaced or
bonded properly, howling may be
caused when the speaker volume
is raised.

d. After the cover is replaced and
bonded, again verify the VCO
control voltage according to
step 5(a).

Switching Time

The channel frequency must be locked
within 10 milliseconds, which is the
duration of the ENABLE pulse. That
is, the switching time is restricted
by the ENABLE pulse.

a. Switching time is largely
influenced by the leakage cur-
rent characteristics of C108,
C110, C114 and C116. Be sure
to use parts having the ratings
specified on the Parts List
when replacing these parts.
Also, if moisture collects on
the printed wire board, the
insulation resistance of the
board may be lowered, also
affecting the switching time.

b. The channel switching sequence
and the action of the related
functions are shown in Figure
3.

Modulation Modulation

Flatness:

Degree vs

The M-PD equipment can be modulated
with audio beginning with 1 Hz. For
this reason, the same modulation
signal is applied to both VCO and
VCTCXO in phase. The modulation
signal of low frequencies below 10
to 30 Hz, modulates the VCTCXO
output whereas the high frequency
signals modulate the VCO. Modu-
lation Characteristics can be
adjusted using modulation adjust
controls R116 and R117 as follows:

SERVICE SECTION

NOTE
1. Adjust modulation flatness
with the radio section
only.
2. For this adjustment, select
the center channel.
strose —Wh —
DATA ——J"dA
ENABLE
LLOCK DET
A04 @D --eeerd
Freq.  =-=---
RX
DISC OUT P —
t 1
Figure 3 - Logic Format
Procedure:

1. Apply 0.55 Vrms/1 KHz signal at
the TX audio terminal and ad-
just R117 for 3 KHz deviation.

2. Change the signal frequency to
10 Hz. Adjust R116 for a 3 KHz
deviation.

3. Change the signal to a 10 Hz

rectangualr waveform signal.
Then, the demodulated output
from the modulation analyzer
should look 1like Figure 6. If
the 1level adjustments wunder
steps 1 and 2 are out of
balance, the rectangular
waveform will be distorted
(refer to Figure 4).

For this test,
analyzer must have low frequen-
cy response to less then 1 Hz.

NOTE
the modulation
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Input Signal Waveform:
10 Hz rectangular

Demodulated Output Waveform

—

— at the highest channel

—at the middle channel

— at the lowest channel

Figure 4 - Typical Rectangular Waveform of Demodulated Output

4. Change the carrier frequency to
the highest channel of the band
and then to the lower channel.
Check the modulation flatness
each time (refer to Figure 5).

Lowest frequency

(dB) /
+ 3+ / Middle
Highest frequency
>( | |
] : / N
_.3 -+
1 Hz 10Hz 100 Hz 1 kHz 10 kHz

Figure 5 - Typical Modulation Frequency
Characteristics

If a large level difference is found
between the modulation character-
istics at 10 Hz and those at 100 Hz
when the carrier freqgency is changed
from the highest to the lowest, the
problem is with the VCO modulation
characteristics. Replace the VCO
with a new one.

When the waveform of the demodulated
output is distorted for a modulation
frequency of 10 Hz or 1lower, the
problem is with the VCTCXO. If the

distortion is substantial, the
carrier frequency may be affected by
modulation. It is recommended to

replace the VCTCXO with a new one.
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Receive

The following flow chart can be used
to 1isolate a defective stage in

receive circuit.

Flow Chart:

START

NO SET B + (7.5V)
YES
N TROUBLE-
SHOOT #1
Y
SOUND TROUBLE-
COMES OUT ANy
BUT LOW

SENSITIVITY
IS POOR

TROUBLE-

SHOOT #3

SOUND IS
DISTORTED

TROUBLE-
SHOOT #4

SQUELCH
DOES NOT
OPERATE

TROUBLE-

SHOOT #5 '—

TROUBLE-
SHOOT #6

END
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SERVICE SECTION

Troubleshooting and Repair for the
Receiver:

1.

Measure the voltage at J102 (P102)
Pin 6. When the voltage is less
than 5.4 volts, the 5.4 Volt regu-
lator circuit on the control board
is probably faulty. The 5.4 volt
regulator circuit consists of pre-
cision reference IC A9, operational
amplifier A7, transistors Q2, Q3,
Q10 and Ql1 located on the Control-
ler Board.

a. Local voltages are shown on
Table 3. Especially check A7,
A9, Q2, Q3, Q10 and Ql1.

b. Reference voltage (5.4V) is
determined by A9. The 5.4 volt
supply to the Control Board is
provided by A7-A, Q2 and Q10.
Also, the 5.4 volt supply to
the radio section is provided
by A7-B, Q3 and Ql1.

c. If local voltages are much
different from typical values
listed in Table 4, repair that
section.

If sound comes out of the receiver,
but the volume does not increase,
the problem may be due to either the
Radio section or the Control
section.

a. Radio Section: Check the
output signal for about 200 mV
p-p at the audio terminal of
the RX section (J101, Pin 4)
when a standard modulated
signal (1 KHz at 3 KHz fre-
quency deviation) of 1 mV (-47
dBm) is supplied at the antenna
terminal or UDC RF connector.
If the signal 1level at the
audio terminal of the RX is
substantially low, IC A302 is
suspected to be defective.

b. Control Board: The receive RF
signal comes into P101, Pin 4
and is amplified by audio
amplifier A8-C. The signal is
then applied through a 300-3000
Hz BPF and a 46 dB volume level
control. The signal is then
amplified by audio amplifier A6
and SPK amplifier A4 to drive
the speaker. Typical levels
needed to obtain a 1 KHz, 0.5
Watt receive rated audio output
are shown in Figure 6.
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Table 4 - Receive Section Typical Voltages

LBI~-31677

No.| Test Points Voltage (V) Remarks
VHF UHF 800 MHz

1{0Q301 BEase 0.74 0.74 0.75

21 " Collector 6.95 7.00 6.96

3]1Q302 Base 0.74 0.738 0.74

4 " Collector 4.93 4.95 4.98

510303 BRase 0.74 0.738 0.74

6 " Collector 4.93 4.96 4.93

710106 BRase 0.61 1.356 1.28

8l " Collector 6.47 7.09 6.97

gl " Fmitter 0 1.14 0.66
10 1 A302 (1) 1.44 1.35 1.44
1] " (2) 5.41 5.41 5.40
121 " (3) 0.82 0.812 0.80
3] " (5) 5.06 5.06 5.00
14| " (7) 4.50 4.47 4.49
15 " (9) 4.49 4.47 4.49
6] " (1) 4.49 4.47 4.49
171 " (13 5.41 5.41 5.40

changed by receiving input
181 " (14) 2.32 2.16 2.40 | level
191 " (15) 5.41 5.41 5.40
at RX input = -47 dBm

11
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SERVICE SECTION

AB-A

RADIO

RX AUDIO
ubdc

A4

PORTION [—<X€ D>—e—t-=----
AUDIO
PROCESSOR

saL

KEY PAD
(VOL)

AN
L~

1
aan a7 SPK
hid ’%’ AMPUFIER |3

RC-5330

Figure 6 ~ Receive Audio Output

When receive sensitivity is poor,
refer to the radio section Schematic
Diagram: A2WE03705 (VHF), A2WE03706
(UHF) or A2WE03707 (800) and typical
voltages shown on Table 4. The re-
ceive section consists of low noise
amplifier Q301], local oscillator
amplifier Q106, first IF amplifier
Q302 and Q303 and second IF circuit
IC A302.

a. Level Diagram: A Frequency
Relationship Diagram is shown
in Figure 7 and a Typical Level
Diagram is shown in Figure 8.

1stIF 2nd IF
fr
45 MHz 455 kHz
1st Lo 2nd Lo
44.545 MHz

VHF 1 fr + 45 MHz
UHF
800 MHz} fr - 45 MHz

RC-5380

Figure 7 - Frequency Relationship Diagram
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b. Adjustments:

(1) T303 is provided for the
adjustment of the second
local oscillator. Set the
core of T303 to the same
level as the top of the
case.

(2) When the desired channel
frequency with standard
modulation is applied to
the antenna terminal,
adjust T304 for maxium
output at RX Audio.

(3) Adjustment of T301 and
T302:

(a) Adjust T301 and T302
in this order to
obtain the best SINAD
sensitivity.

(b) Next, adjust T302 and
T301 in this order or
obtain the minimum
distortion of RX
Audio Output; when
receiving a standard
modulated signal at 1
m¥W (-47 dBm).

(c) If there is more than
half a turn dif-
ference in the set-
tings of T301 and
T302 in the adjust-
ments steps a. and b.
above, a defective
FL303, FL304 or the
matching circuit is
likely.

Receiver First Local Oscillator
Level: Local input 1level to
A301 is designed to be +7
dBm/50 ohms. Generally the
input 1level is +6 to +8 dBm.
If local input level is 3 dBm
or less, sensitivity, inter-
modulation and IF/2 spurious
will be degraded.

NOTE

The receive front end filter
is pretuned at the factory
and does not normally require
service. Proper adjustment
requires an RF network ana-
lyzer or the equivalent of an
accurate spectrum analyzer/
tracking generator system.
The following information is
provided for suitably equip-
ped shops or service depots.
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SERVICE SECTION
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SERVICE SECTION

If the receive sensitivity changes
by more than 5 dB across the band

(24 MHz/VHF, 20 MHz/UHF,

19 MHz/800)

a circuit defect associated with

FL301

and FL302 is

likely. The

adjustment sequence for the VHF and

UHF is as follows;

there is no pro-

vision for adjustment on the 800 MHz
receive front end.

(1)

Apply the output of the
network analyzer to the RF
coaxial input terminal and
connect the loose coupled
output from FL302 output
port to the network ana-
lyzer input (see Figure
11).

| Toat
port

1

FL302 Output Port

AC 1050_ Test Adaptor

t

Loose
Coupler |

Network

Figure 11

(2)

(3

(4

(3)

(6)

<P

(8)

Anglyzer

- Adjustment Method for
FL301/FL302

Set the sweep frequency of
the Network Analyzer to
f(M)+100 MHz and apply
markers to f(M), f(L) and
f(H) (see Figure 12).

Set level of Network
Analyzer at -20 dB.

Set Network Analyzer to
monitor mode S11 and S21.

Adjust FL301 for the
minimum return loss (S11).

Adjust FL302 for optimum
gain (S21).

Low Noise Amplifier (LNA)
is inserted between FL301
and FL302. As S12 is
about -15 to -20 dB, FL301
and FL302 have mutual
effect. So repeat steps
(5) and (6) several times.

The Network Analyzer is
shown in Figure 12. The
guide 1line for the return

loss within the bandwidth

is -8 dB or less. The
guide 1line for the gain
deviation within the

bandwidth is 3 dB or less.

If distortion in the received signal

is

substantially

high, try to

perform checks with the Radio and
Control System individually.

fO f® f® /Refurn Loss (dB)

AV

Gain (dB)

1d
|

!

Figure 12 - RF Frequency Response

Check the Local Oscillator
Frequency: Check the frequency
after connecting a frequency
counter through a 1 PF capac-
itor to the collector of Q1l06.

The frequency relation at
various stages 1is shown in
Figure 10. If a frequency

error is 1 PPM or more in the
temperature range of 20 to
25°C, adjust the frequency of
VCTCXO (A103). The frequency
of VCTCXO is 13.2 MHZ.

Check the Usable Band Width:
Usable band width is generally
+2.5 KHz or more of the desired
receiving frequency. If the +
balance 1is greatly different,
the received signal may be
distorted. This time, the
problem is probably caused by

FL.303, FL304, FL305 or its
associated components.

Distortion Check: When the
radio receives a standard

modulated signal, the audio
output at the Audio terminal
(J101~-4, P101-4) is about 200
mV pp. At this point, the
distortion will be about 3%.
This is because the receiver
discriminator output is
connected to the RX Audio
terminal and de-emphasis and BP
Filtering has not, at this
point, been provided. Because
considerable noise is contained
from low audio frequencies to
high audio frequencies use test
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equipment with a high input
impedance (>100K ohms) for the
distortion measurement.

The signal from the Radio
Board 1is applied to Control
Board at P101-4 and then to the
speaker through A8-C, A3, A6-A
and A4. Check distortion at
each point shown in Figure 9.

Even if there are no electrical
problems with the audio cir-
cuits on the control board, the
speaker itself may cause dis-
tortion mechanically. The
voice coil may rub or the
diaphram may be damaged or
touching another part of the
radio.

Noise Squelch Does not Operate:

A part of receiver discriminator

output

is applied to the Control

Board through J101-4 (P101-4).

-3

The operation of squelch is
controlled by Audio Processor
A3 on the Control Board (refer
to Figure 13).

The squelch operation level is
set in the channel data RAM.
Set squelch ON 1level and OFF
level in the RAM. Refer to RAM
Programming.

Other Problems and Cautions:

LBI-31677

the Control Unit is repeatedly

disassembled for maintenance,
the flex circuit can be
damaged. Accordingly, keep

disassembly of the Control Unit
at a minimum.

Tightening clamp screws (seven
places) and egg crate mounting
screws (three points) on the
Radio Unit may greatly affect
transmitting and receiving
spurious. If the Radio Unit is
disassembled for maintenance,
when reassembling, tighten the

screws 1in the unit properly
(refer to Figure 14).

Figure 14 - RF Section W/Back Casting

A3

a. A polyimide flex circuit is
used at the Control Unit. If
A8-C
RADIO
PORTION |;401-4
P101-4

AUDIO PROCESSOR

R58

FIL LIM

D/7A

7S

R59

R60

Cc56

MPU

{1

RAM

RC-5331

Figure 13 - Audio Processor Block Diagram
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LBI-31677 SERVICE SECTION

Transmit Circuit

The following Flow Chart can be used to isolate a defective stage 1in the
transmit circuit. Also, refer to Table 5§ - Typical Transmit Circuit Voltage.

Flow Chart:

‘ START ’

B+ (7.5V) SET B + (7.5V)

ANT S NO TROUBLE-
T SPERATET | SHOOT 1
YES
POWER N SMOOTH Y TROUBLE-
SETTING OK? FOR SETTING? ‘ SHOOT 2
Y N
FULL POWER >
TROUBLE-
ourPUT7 POWER NOOT 3 >
Q202
NORMAL?
Q202 ~QV TROUBLE-
VOLTAGE ? SHOOT 4
~ A201 TROUBLE-
100~-300mA PIN # 4,10,13 SHOOT 5 >
5.4V7

A201
TROUBLE- £ PIN 6 e TROUBLE-
SHOOT 6 VOLTAGE SHOOT 7
?
LPF A106
INS LOSS TROUBLE- TROUBLE-
0.2~0.4dB SHOOT 9 QUTPUT 0dBm SHOOT 8
2
SYNTHESIZER
FAILURE
AC-5332
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Troubleshooting and

SERVICE SECTION

Repair for the

Transmit Circuit:

1.

Troubleshooting the Antenna Switch:
Antenna switch S101 is a mechanical
switch used to switch the RF signal
between the antenna and the UDC RF
connector. Periodically it 1is
necessary to check that the antenna,
the UDC RF connector and RF Test
Adapter (Coaxial Connector) are
tightened securely. If the antenna
switch does not contact properly
even though the antenna and con-
nectors are tightened securely, the
contact of S101 may be defective.
Replace the switch.

As prescribed in the Preventive
Maintenance section of the
applicable maintenance manual,

periodically clean the contact of
the antenna switch by blowing
compressed air on it. Otherwise,
dust and dirt will collect on the
contact and result in contact
failure.

Check RF Output: If the transmit
circuit can be set for the rated

output by adjusting R210, the
transmit circuit is working
properly.

Adjustment Procedure

a. Select the center channel of
the frequency range.

b. Set the power set voltage for
2.5 Volts on J101, Pin 1.

C. Verify that the transmit RF
output is:

) 5 Watts for VHF
® 4 Watts for UHF
® 3 Watts for 800 MHz

Checking

1. When the rated power output

cannot be obtained smoothly

with R210, check A203.

2. If the rated power output
cannot be obtained with R210,
check transistor Q202.

Transistor Q202 Voltage Check: When
the collector voltage of transistor
Q202 is about O volts, Q202 is
probably defective. Replace Q202.

Voltage Check:

a. When the collector voltage of
Q202 is typically the same as
A202, Pin 2, shown in Table 5,
verify the voltage has changed
by power level.

Major Troubleshooting:

LBI-31677

b. If the current drain of the
battery is in range of 100 to
300 milliamperes, verify that
the voltage on Pins 4, 10 and
13 of A201 is 5.4 volts. If
5.4 volts is not present at
these points, the problem is
with the TX 5.4 volt supply
line (Logic). Check to see if
there is an open or a short
circuit on other 1lines on the
Vce line.

c. If 5.4 volts is present at the
above pins, check that voltage
at Pin 16 of A201 is equivalent
to Vece. If so, then check the
output level of A106 (VCO-TO).

d. When the output of Al1l06 is
around O dBm, the problem is
A201. Replace A201. When the
output level is -3 dBm or low-
er, the VCO in the synthesizer
circuit is probably defective.
Try the troubleshooting pro-
cedure for the Synthesizer to
verify the trouble with the
VCO. If the VCO is verified to
be defective, replace the VCO.

Checking Voltage at L201: Under
normal conditions, the voltage at
the terminal of L201 with respect to
ground is 1.2 to 1.5 volts. If this
voltage 1is wunusually high or low,
the problem is with the diode
switch circuit consisting of diodes
CR201, CR202, inductor L202 and
associated components. Visually
check these components for damage or
short circuits.

Checking the LPF Insertion Loss: If
an increase in the insertion loss of
the LPF (consisting of L203, L204
and L205, C213-1, C213-2, C214,
C215, C216, €222, C223 and C224) is
suspected, the problem is with loose
terminal connections of the coils, a
short between the coil windings,

cracks in the chip capacitors or
defective solder connections.
Visually check for defective

components.

PHASE 2 CONTROL/LOGIC TROUBLESHOOTING

(Internal Display

and Switch Action

The flow chart (Internal Display and

Switch Action) (see Page 18) can be used
to isolate any defective stage located on
the Control/Logic Board.
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LBI-31677

SERVICE SECTION

Table 5 - Typical Transmit Voltage

No.| Test Points Voltage (V) Remarks
VHF UHF 800 MHz
(5 W) (4 W) (3 W)
1]A201 (15) 0 0 0
2 " 5.44 5.35 6.55
3 " (10) 5.44 5.35 5.35
4 " (13) 5.44 5.35 -
5 " (16) 7.50 7.50 7.50
6 " (2) 0 0 0
71 A202 (1) 0 0 0
changed by power level
8 " (2) (1.13) (4.15) | (4.84)
9 " (3) 4.84 4.76 7.50
10 " (4) 7.50 7.50 7.50
11 " (5) 0 0 0
12 | A203 (3) 0.577 1.48 0.86
13 " (5) 6.73 6.54 6.43
14 " (6) 7.50 7.50 7.50
15 " (11) 5.44 5.34 5.35
16 " (14) 0 0 0
17
18
19 | Q107 Base - - 0.68
20 " Collector - - 4.60

18




Flow Chart:

SERVICE SECTION

\V

(Internal Display and Switch Action)

LBI-31677
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LBI-31677

Functional Troubleshooting: (External
Tnput and Output Action)

The flow chart (External Input and
Output Action) (see Page 20) can be used
to externally function test the Control/
Logic Board through the UDC connector.

LCD Board: The flow chart (LCD
Board) can be used to 1isolate any
defective stage located on the LCD Board.

Flow Chart (LCD Board)

TROUBLESHOOT #2

1

FLEX
CABLE TESTER REPAIR
HECK

IN N TROUBLE
CIRCUIT SHOOTING
CHECK LCD DRIVER
LCD
CONTACT N Ao
CHECK A
Y
LCD
oK
CONT. BOARD
BAD RC-5335

Troubleshooting and Repair for Control/
Logic

1. This troubleshooting should be made
with the Control Board isolated from
the Radio Board.

2. If the result is OK at Step 1, the
RAM data (Channel No.) is displayed
when power is ON. In the unlocked
state of the Phase-Lock-Loop (PLL)
the 1 KHz is turned on and off
cyclically.

20

3.

10.

SERVICE SECTION

If the result is OK at Step 2, the
display should flicker in the
unlocked state.

When verification up to Step 3 has
been made, connect a 1K ohm resistor
between Pin 8 of P102 (LOCK) and Pin
6 of P102 (5.4 volt regulator
output) to turn the PLL from
"unlock" to '"lock". This action is
represented with a dashed line.

Step 3 1indicated that the various
switches are actuated in the
sequence determined with the RAM
data.

At Step 4, with 1 KHz, -22 dBm
signal applied to DISC IN terminal,
check for -28 dBm +1 dB output to be
present at the AUDIO OUT terminal.

It should also be noted that when
the initial VOL ATT setting is not
at -28 dBm +1 dB, operate the UP/
DOWN of the VOL ramp switch for a
volume level of -28 dBm +1 dB. When
the VOL indication is 21, audio
output should be -28 dBm +1 dB.

At Step 5, when the PTT signal is
grounded, the radio set is turned to
the TRANSMIT mode (i.e. TX data is
grounded). Then the PTT button on
the side of the radio should be
released.

When the transmit mode is verified,
apply 1 KHz, -38 dBm signal to the
EXT MIC terminal from the Audio
Analyzer. Check that a -6 dBm +1 dB
signal appears at the TX AUDIO
terminal (Pin 1 of P102). Take note
that the output at TX AUDIO is not
subjected to limiting.

At Step 6, generate an arbitrary
radio data with a data loader and
try to load the data in the RAM.
Check that data is loaded properly.

To perform an internal microphone
(INT MIC) test, press and hold the
PTT button and speak into the
internal microphone. Check that an
audio signal appears at Pin 1 of
P102 (TX AUDIO terminal).

To check other functions than those
mentioned in the flow chart, follow
the Control Board Alignment
Procedure.
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Flow Chart:
UDC TO
REPAIR CONT BOARD
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TROUBLE- IN
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SERVICE SECTION

(External Input and Output Action)
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LBI-31677

SERVICE SECTION

Control/Logic Check List:

22

Measuring Instrument

Audio Analyzer
Digital Voltmeter
DC Power Supply
Frequency Counter

Multimeter
Oscilloscope
FREQUENCY
COUNTER
1
== 100pF
i
DIGITAL ] CONT . DC POWER
VOLTMETER BOARD SUPPLY
Item Test Procedure
1. Preliminary
1-1 Voltage Check There are two 5.4 V regulated supply lines.
Conduct voltage check at each check point as under.
Check Point Rated Voltage
P102 - Pin 6 5.4 V +0.2 V
ICAS5 - Pin 14 5.4V +0.2 V
1-2 Battery Out Check that the voltage of Battery or DC Power Supply
Check is present at P102-2 and P101-2.
1-3 Oscillator Check Crystal "X'" (IC A3 - Pin 42) with Frequency
Frequency Counter. The frequency should be within 3.579545 MHz
Check +100 H=z.

DC POWER ]
7 av SUPPLY |, DIGITAL
‘e @- L VOLTMETER




SERVICE SECTION

Measuring Instrument

0SC

0scC
Audio Analyzer

AUDIO
ANALYZER

DIGITAL
VOLTMETER

Oscilloscope
Digital Voltmeter
DC Power Supply

-

—— ]

oot — — —

Multimeter

Notes,;

TEST SET

UNIT UNDER
TEST (UUT)

DC
POWER
SUPPLY

1. SET consists of
case, Cont. Board

and LCD Unit. LCD

===t

I |

|
i

ha — — — o]

Unit consists of
case and LCD Unit.

OSCILLOSCOPE LCD

When SET and LCD
Unit are applied,

UNIT SET uses only Cont.

Board.

Item

Test Procedure

1.
1-1

Preliminary

LCD Unit Check 1.

Checking LCD Unit by turning power supply on.

LCD UNIT }e

CONT
BOARD

DC
POWER
SUPPLY

Insert flexible connector (J13) on LCD Unit
into P13 (21-30) on Cont. Board. Then turn
power on and check that the data from Cont.
Board is displayed in the LCD Unit.

1-2

SW Check and 2-a. Operation for each switch.
UDC Check Set LCD Unit in the case, and check whether
each SW is operated or not by Multimeter.
Check List
SW-Name Connector Pin No. to be checked
Vol + No. 40 - 37
Vol - No. 40 - 36
CH + No. 40 - 35
CH - No. 40 - 34
MON No. 40 - 33
PTT No. 40 - 32

LBI-31677
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24

SERVICE SECTION

Item Test Procedure
2-b UDC Check
Check that UDC is connected to flex circuit runs
in LCD unit.
uDC SIDE VIEW
Check List
e3 () E34
Pin No. to be checked O 7 O
No. 9 - El12 Eft O EI0
No. 10 - E34 '® E12 O
No. 11 - E 3
No. 12 - E 4 GND
No. 13 - E 9
No. 14 - E10 E4 E9
No. 15 - E13
No. 16 - El1 O e O
No. 17 - E 5 es O Es
No. 18 - E 8
No. 19 -~ E 6 <> E5 C)
No. 20 - E 7 (]

2. RX §/N Set Audio Analyzer for 1 KHZ, -20 dBm/0.775 V output.

Measurement Apply this 1 KHz signal to RX AUDIO IN Terminal of
Test Set. Push UP/DOWN of VOL ramp button for a
volume display of '23' and check that the level at RX
AUDIO OUT of Test Set is -26 dBm to -28 dBm on Oscil-
loscope.

Adjust CAL control on AUDIO Analyzer for '0O'. Turn 1
KHZ signal off. Check that noise level is 30 dB or
more.

3. RX Frequency Set Audio Analyzer for 1 KHz, -20 dBm/0.775 V output.
Response Apply this 1 KHz signal to RX AUDIO IN Terminal of

Test Set. Check that the level at RX AUDIO OUT of
Test Set is =26 dBm to -28 dBm on Levelmeter and
Oscilloscope. Adjust CAL control on Audio Analyzer
for '0°'. Turn 1 KHz signal off. Change the OSC
frequency from 210 Hz, 270 Hz, 300 Hz and 310 Hz to
10 KHz. DPlot AUDIO OUT level on a graph. Check that
the level from 300 Hz to 3 KHz is in the range of -3
dB to +1 dB.

4. RX Audio Set Audio Analyzer for 1 KHz. Apply this 1 KHz
Distortion signal to RX AUDIO IN Terminal of Test Set. Adjust
Measurement VOL ramp button on UUT until Levelmeter and Oscil-

loscope, show that the SPK OUT is +9 dB/8 Vp-p.

Check that Audio Analyzer distortion meter shows 5%
or less at this time.

Alternatively it is permitted to use RX AUDIO OUT as
the check point.

5. CG Opening Set Audio Analyzer for 67 Hz or 128 Hz. Apply this
Level 67 (or 128) Hz signal to RX AUDIO IN Terminal of Test
Measurement Set. Decrease the level of Audio Analyzer, until the

squelch opens. Check that the opening level is -35
dBm +2 dB.
NOTE: Use the channel with CG tone in this test.




SERVICE SECTION

Item

Test Procedure

6.

SQ Operation

Set Audio Analyzer for 10 KHz. Apply this 10 KHz
signal to SQ IN Terminal of Test Set.

Check the output voltage for ICA3-Pin 55 on Cont.
Board and plot the level on a graph. It is permitted
that the opening level and closing level only of
squelch are checked.

Opening Level - Open at -13 dBm
Closing Level - Close at -12 dBm

7.

TX S/N
Measurement

On Test Set, set PTT switch to PTT and check that the
UUT goes into transmit mode. Set Audio Analyzer to
1 KHz -38 dBm/0.775 V. Apply this 1 KHz signal to
EXT MIC Terminal of Test Set. There should be -6.5
dBm +1 dB signal at RX AUDIO OUT Terminal of Test
Set. Adjust CAL control on Analyzer to null. Then
turn the Analyzer output off. The S8/N ratio should
be 30 dB or better.

NOTE: With 1 KHz, =-35 dBm signal from Analyzer,
audio output will be distorted.

TX Distortion
Measurement

Under the same test condition as with S/N measure-
ment, measure distortion with the Audio Analyzer.
The distortion should be less than 5%.

TX Frequency
Response

Set Audio Analyzer for 1 KHz, -48 dBm/0.775 V. Apply
this 1 KHz signal to EXT MIC Terminal of Test Set.
Check that =-16.5 dBm +1 dB signal is present at TX
AUDIO OUT Terminal of Test Set. Adjust CAL control
on Audio Analyzer for null indication. Turn off the
1 KHz signal from Analyzer. Then change the output
frequency of OSC 210 KHz, 270 Hz, 300 Hz to 2.9 KHz
and 2.9 KHz to 10 KHz. Plot the changes in the
output signal 1level on a graph. Check that the
frequency response curve is within +1, -3 dB over a
300 to 3000 Hz range.

10.

Measurement of
CG Encode
Level and
Distortion

Set PTT Switch to OFF on Test Set. Select that chan-
nel for which SIG appears on the LCD display. Change
PTT Switch to PTT side. Check that either 67 Hz or
128 Hz CG waveform is present at TX AUDIO OUT using
an oscilloscope. Measure the CG signal level (-21.0
dBm is reference level). Check that the distortion
in the CG waveform is less than 10%.

11.

TX 5.4 V
Supply Check

Set PTT Switch to PTT to get the radio in the trans-
mit mode. Check with digital voltmeter that 5.4 V is
present at Pin 5 of P101.

12.

Power Set
Action

With the PTT Switch in the PTT Position, check with
digital voltmeter that 2.6 V is present at Pin 1
of P101.

13.

Band
Switching

Select a talkaround channel. Then the level at Pin 3
of P102 goes low (0) in the receive mode but goes
high (1) in the transmit mode.

14.

Syn. Strobe,
Syn. Data and
Syn. Enable
Output

Using an Oscilloscope, check that Enable signal is
present at Pin 9 of P102, Data at Pin 10 and Strobe
at Pin 11. In this test, LOCK/UNLOCK Switch should
be in the UNLOCK position.

LBI-31677
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LBI-31677 SERVICE SECTION
M-PD CONT BOARD TEST DATA
TEST DATE
TEST CONDITION TEMP c
HUMIDITY %
TEST UNIT
NO. TEST ITEM STANDARD VALUE TEST VALUE
1.5.4 V +0.2 V 4
1 REGULATOR 2.5.4 V +0.2 V '
1.7.4 V v
2 BATTERY OUT 2.7.4 V v
3 OSCILLATOR 3.79 MHz +100 Hz MHz
4 LCD CHECK GOOD /NG
5 SWITCH CHECK GOOD/NG
6 UDC CHECK GOOD /NG
7 DATA LOAD LOAD OK/NG
8 RX SIG/NOISE > 40 dB dB
9 RX FREQ RESPONSE 0.3K - 3 KHZ +1 dB -3 dB
10 RX DISTORTION <3 % %
11 RX CG OPENING LEVEL -35 dBm, +2 dB dBm
12 RX SQUELCH OP -13 dB, CL -12 dB
13 TX SIG/NOISE > 40 dB dB
14 TX DISTORTION <3% %
15 TX FREQ RESPONSE 0.3K - 3 KHz +1 dB -3 dB
TX CG ENCODE LEVEL -21 dBm +1 dB dBm
16 TX CG DISTORTION <10 % %
17 TX 5.4V CHECK 5.4 V +0.2 V v
18 POWER SET 2.6 V +0.1 V v
19 BAND SWITCH RX (0), TX (1)
SYN STROBE
DATA GOOD /NG
20 ENABLE OUT
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SERVICE SECTION

REPLACING CHIP COMPONENTS

Repl
temperatu
700°F (37
the ceram

acement of chip capacitors should always be done with a
re-controlled soldering iron, using a controlled temperature of
1°C). However, do NOT touch black metal film of the resistors or

ic body of the capacitors with the soldering iron.

NOTE

Th
wi

e metalized end terminations of the parts may be touched
th the soldering iron without causing damage.

LBI-31677

REMOVING CHIP COMPONENTS

1. Grip the componeent with tweezers or needle noise pliers.

2. Alternately heat each end of the chip in rapid succession until
solder flows, and then remove and discard the chip.

3. Remove excess solder with a vacuum solder extractor or Solder-
wick®,.

4. Carefully remove the epoxy adhesive and excess flux to prevent
damage to the printed board.

REPLACING CHIP CCMPONENTS

1. Using as little solder as possible, '"tin" one end of the component
and one of the pads on the printed wiring board.

2. Place the "tinned" end of the component on the "tinned" pad on the
board and simultaneously touch the component and the pad with a
well "tinned" soldering iron while pressing the component down on
the board.

3. Place the "tinned" soldering iron on the other end of the com-
ponent and the pad simultaneously. Apply solder to the top of the
end of the component until the solder starts to flow. Use as
little solder as possible while getting a good joint.

4. After the component has cooled, remove all flux from the component

and printed wiring board area with alcohol.

REPLACING LITHIUM BATTERY BT1

The M-PD Radio
(operating frequencies,
tones, options,...etc.) is programmed
into RAM circuit A2 1located on the
Controller Board. Lithium battery BT1 is
a back up voltage supply for maintaining
the data in memory. To prevent loss of
this data battery BT1 should be changed
on a regularly scheduled basis; about
once every three years (under normal
conditions the battery should last much
longer).

Personality Data
Channel Guard

Before attempting to replace the
lithium battery, the user may want to
copy the Personality Data into the
Universal Radio Programmer (URP)
preventing any possibility of losing the
data during the change over process.

However, it 1is completely possible to
accomplish the battery change without
loss of data as follows.

Procedure:

1. Separate the front housing from the
RF section (refer to the Disassembly
Procedure) and remove the five (5)
screws holding the Controller Board
in the radio.

2. Unplug the Controller Board from the
flex strip.

3. To maintain the data content in the
RAM it 1is necessary to attach a
power source (6.5 - 9.0 VDC) to the
Controller Board using clip 1leads.
Attach the clip leads to the screw
holes at the bottom of the board
(refer to the Outline Diagram
showing these connections).
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Be certain supply polarity is correct
or
Controller Board.

CAUTION

damage will occur to the

NOTE

If the RAM data has been copied to
the URP and its
maintain RAM content,
power supply should not be connected.

not necessary to
the external

4.

Remove the plastic cover from the
lithium battery.

NOTE

The battery case is positive and the
tab is negative (Backwards from what
would be expected!).

Unsolder the wire from the tab and
remove the old battery from the
elip:.

Insert the new battery, making sure
that the battery case does not touch
the ground strap on the side of the

Controller Board (refer to the
appropriate diagram).

Solder the wire to the tab of the
new battery.

Re-attach the plastic cover to the
new battery.

Remove the external power supply if
one was used.

Re—-assemble the radio.

SERVICE SECTION

MAINTAINING WEATHERPROOF INTEGRITY

The following maintenance procedure

is required in order to assure that the
radio housing will continue to meet the
weatherproof features as designed.

17

Replace key pads which become damaged
or torn (top surface, UDC/PTT side
panel and front surface on System
Radio).

Check the "0" ring at base of the
antenna when the antenna is removed.
Check the housing seal around flanges
of the rear cover when the radio unit
is opened. Avoid pinching or
abrading seals when assembling. Use
a light coating of Silicone Grease
(GE Co. #623 Clear Silicone
Protector, or equivalent) on sealing
surfaces of "0" rings to provide
lubrication and to increase surface
tension for waterproofing.

NOTE

The
securely to the top of the radio.
Tighten to within two (2) to three

antenna must be assembled

(3) inch-pounds torque (40 in-
ounces).
If Front Housing is Disassembled: (Steps

3 through 6)

3.

Check seating of rubber seal under
UDC/PTT area if the side panel is
removed for repair or replacement.

4—— RUNS ON SOLDER SIDE

Q‘S ON BOTH SIDES
<4— RUNS ON COMPONENT SIDE

Using leads with alligator clips,

connect the negative side of the supply voltage

to the screw hole on the battery (BT1) side of the Controller Board as shown

above.

Connect the positive side of the supply voltage to the screw on the
opposite side of the board also as shown above.
strip with a piece of tape for insulation.

The positive side has a metal
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SERVICE SECTION

Assure that speaker and other screws
which retain the front plastic
escutcheon are tight. Replace
washers where fitted. A light coat
of silicone grease on these screw
threads as well as on the surface of
the speaker gasket where it seats
against the casting is desirable.

Check the gasket surrounding the LCD
window and the film inside the
casting which seals the UDC opening
in the casting. Assure an unbroken
seal, proper seating and no damage.
On the system radio, check seating of
the front key pad.

A coat of silicone grease should be
applied to the dove tail edge of the
plastic base plate if removed from
the casting during repair or
replacement.

LBI-31677 "

Battery Assembly:

7. Replace the battery pack if the
housing is cracked or broken.
The contacts of the power on/off

switch may be cleaned and burnished by
removing the two (2) screws which retain
the plastic frame to the battery pack
housing. The switch mechanism is not
protected against water entry. However,
no access to the inside of the battery
case 1is afforded in this area. The
screws retaining the plastic frame must

be tightened securely, but not over
tightened (to avoid stripping) when
reassembled.

No other maintenance is possible
since the battery pack is a permanently
sealed assembly.

ERICSSON Z

Ericsson GE Mobile Communications Inc.

Mountain View Road - Lynchburg, Virginia 24502

Printed in US.A.
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IC DATA LBI-31677

POWER CONT HYBRID '

7.5V
FC OUuT
1 14
FREQ. RANGE MODE L
{ MHz )
806 - 870 | KLH 8515
403 - 512 |KLH 8514
136 - 174 |KLH 8516
RX BAND PASS FILTER
VHF
FREG. RANGE MODEL
(MHz )
U ” v 150 — 174 | A3FX 01829 # 2
136 - 160| A3FX01829 # 1
': ': FREG. RANGE
o ) UHF {MHz) MODEL
494 - 512 |A3FX01902 #8
482 - 500 | A3FX01902 #7
470 - 488 |A3FX01902 #6
=& = 450 - 470 | A3FX 01902 # 5
800 MHz :
440 - 460 | A3FX01902 # 4
420 - 440 |A3FX01902 #3
410 - 430 |A3FX 01902 #2
~ 423 [AZF X01902 # 1

w =

FREQ. RANGE

MODEL
(o] (o] (MHz )

851 - B70 |A4FX 01849 - 1
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LBI-31677

PA-Pack (VHF/UHF/800MHz)

IC DATA

800 MHz
2 3 (@)
- 1 FREQ. RANGE
MODEL
(MHz )
E 1 806 - 870 | M67706
UHF 470 - 512 | M57799H
D—O—G@ GND
440 - 470 | M57799M
O 6 ®6G 403 - 440 | M57799L
150 - 174 | M57783H
@ RF INP (50 ohm)
136 - 160 | M57783L
@ Veel ( AGC )
® Vec2 (7.5V)
@ vcc3 (7.5V )
® RF OUT (50 ohm)
(TX ) EXCITER (Gain Hybrid )
KLH 2591 '1
800 MHZ
KLH 2590
UHF
345 9 10t 1314 1516
FREQ. RANGE MODEL
(MHZ)
KLH 2592
VHF 806 - 870 | KLH -2591
403 - 512 | KLH -2590
136 - 174 | KLH-2592
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IC DATA

VCO Module /VHF/ UHF (T/R)

LBI-31677

VCO (VHF ) KLH 3551, KLH 3552
(UHF) KLH 3553, KLH3554, KLH 3555
5 O 6 — I
| | 8 @ I'e -N RX Freq. Adj
4 [ (>
d Ve 0SC 1 BUFF 1 & | : : i
l ° 8 e
4 |
3 7 [
] ] |2 VA ! :
NP
vCe 2 —0SC 2[—BUFF 2] 7) H
I @' 2 ‘ _
é}— MO D ( BOTTOM VIEW ) Tx Freq. Adp
3 1, Voitage Control 5. GND
2. TX Switch 6. RX Output
3. Modulation Input 7. Tx Output
4, RX Switch 8. 5.4V (Vcc)
VCTCXO/ 13.2MHz (2.5ppm/ Sppm )
Model 3019A (5 PPM )
Model 30198 (2.5 PPM )
Vee (5.4v)
I\
Y 4 )
m QVee (5.4V) out O
XTAL
TEMP
ve dP—MOD comtHIH ose O our ; 1
(AUDIO INP)
L |
) Ove 6ND O
O . _J
GND \
Frequency Adj
{ TOP VIEW )
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LBI-31677 IC DATA

800 NMiHz

LPF

(LPOIBAYI A

LPO915 A
SCSHIN O

800MHz

RF SWITCH

(MDOOC3)

OREOOED

i+
VCO (800MHz ) KLH3556
[
[ )
VC 1} 0S¢ r-—-BUFF
. Q 1 1
MOD
vC 2

34

NOoOoh N

GND

. RECEIVER

. GND

BIAS

« ANTENNA

GND

. TRANSMITTER

'@

_

( BOTTOM

. Voitage Control

. Modulation Input
. RF Output
. GND

VIEW)

5., Band Switch

6. 5.4V (vec)




Integrated Circuit / Prescaler (MC12018P)

Integrated Circuit 7 Audio IC

TONE C IN
INT MIC IN 4[]
EXT MIC IN 131J
RECAUD IN 120)

€6/0C6

€8/0ce
ENC OuUT

CEUM(+)IN 9

CoLIM(-}IN 7
CG LIMOUT 11

PRESCALER BLOCK DIAGRAM

.Control
input
: POS.
000} Eoge
Signal inpul o -0 ?
H B
Signal Gad Ff;& ok
! 6 NEG.
= W Edge
Vre 4
| $— 1
Imf Gnd =
Vee 1voitage
o IReaui
IOJpFi

1. Vreg a pin7Is not guoranteed 10 bs betwesn
4|.5 and 5.3V when Vec Is being applied to
pin 8.

2. Pin 7 is not to be used as o source of
reguiated output voltage.

150}

@ COUPLING OUT

( STC9140F )

)@ COUPLING IN

(]

.

COMPA(+) N 36

COMPA(-)IN 57
COMPA QUT S8
COMPB IN 58
QMPC IN 59
COMPD IN

VRerF

IC DATA

( Prescaler )

MBS5OIL

8765
anon Signal input E 8] Signal input
o Vee (5V) E 3 NC
e Sl W
1234 Switch E BComrol input
Output a 5] vee
45
46
z E INDEX
: O
w w
z z
e g €0
20 21

{
26 TX AuUD ouT

S
S
Q

|

TEST

TEST

DATA LATCH

(8bit x6)

373940 430 452 28 42
t°3 9% E5 g 8
b3

onf 55 55 > 3

LBI-31677

31
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LBI-31677 IC DATA

Integrated Circuit / MPU (HD6305VOCP/ HD63705VOCP )

BLOCK DIAGRAM

MCuU —l xT/:L Bim.'h'ES’ NUM rJ‘ZPV
PROM f :
Vpp}TlMER-u-, laTlMER L o0sc —lLl l s MISC

REG -
INT/
EQo/A o s 8 A P Ds/
R T romfror cPU - B4/ T
Cei— {0 pomErl b/
4/A4
E§5/As::; DOR B/
A 5 cc ooR| D 057
Eo.ffA: " cPuU )
6 SP
E,
rrrrr——
8 E{,.______,.Pomlponr 6 "HIgh'PCH ALU scl:Eczmscx
s sl
a3 B e K . . S |oATA
BRi—] 5oR 8 “Low"PcL - o |res
e
oy pe—— ] | T kr g
EAo/Coe——— 1 | MCU
Eﬁi 3 ] PORT | PORT 4096x 8 192x 8
¢ Eﬁ:’ e———_—Jc|c PROM RAM PROM
Ags L 5l
— IODR
EAT S

As[7]
a4 [E]
a3[se]
A2 [io]
A1 [
Nnc [i2]
ao[i3]
-1 m
81 [i5]
B 2 [te]

B3E_?

(TOP VIEW)
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IC DATA LBI-31677
DBM
G 6 G
FREQ. RANGE
(MHZ ) MODEL
RC 1 806 - 870 | UST- 3L
O UU ” I.l 403 - 512 | UST- 1L
L
136 - 174 | UST- 2L
- R : RF INP
[©© °© | .
5 I G L IF ouT
6 G
| 3 S L : LOCAL OSC INP
: : : G : GND
( BOTTOM VIEW)
IF Filter (45MHz/455kHz)
IF FILTER 455kHz IF FILTER CFX 455E
O1 20 1 . INP/OUT
i o1 1 INP/ OUT 2 INP/ OUT
06 60 2 INP/ OUT 12 40 3 ¢ GND
! 4 : GND
i ZiJ G GND
IF IC  HAl2442V
(TOP VIEW )
a
::;% § 5 o 3 z 2 4 6 8 10 12 14 16
x = ] 29 a
22 & g g3 3 e e e = = =)
SHZ &4 € Oy 1 3 5 7 9 {1 13 15
RF NP G REr saL e 3 Vee (5.4V)
0sc IQUAD
1FA LIM DET AFA 16) DISC OUT
\"JQ 1
- N
W
Qo S Qo gz Qe
38 & g8 i &8
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LBI-31677 IC DATA

Integrated Circuit / OP - Amplifier (uPC1251G/uPC451G)

pPC12516 pPC451G
v+
[+]
®emr @ | @ Jos
i Qs
aza3 o7
- Q Q4 Rse
mPu&( oUTPUT
an
+ Qi
ap &
a8 Q9 012 |50,

Integrated Circuit / Bi - Lateral switch (puPD4066BC /4066B6G)

Connection Dicgram (Top View)
SIG D SIG C
——Ps e

38

ouT A @ ouT D
A-INPUT [Z] TH0-INPUT
A+INPUT [3] I3 0+INPUT

v+ [ TIGND (v-)
B+INPUT [3] C+ INPUT
B-INPUT E% C-INPUT

our Bﬂ ouT ¢



IC DATA LBI-31677

Integrated Circuit / RAM (TCS517AFL/AFL)

CE { TOP VIEW)
aro—TaHe | v Aed 2
0D
A2 Ol g MEMORY CELL | ~—o© asQ 3
A3 00— ARPAY GND asa
A4 O— 8 * o A3 5
A5 O— z 128 X 128 azd e
e <L
— 7 ] 1
170 1o = i o199
P = Sense amp =‘-LL’< 1/0 20J10
s=Hs A
o COLUMN
Pl - DECODER
[+, > ~
1/0 8 o -—_2_ g
cE A7 ABA9 A0
=]
et he
R/W =X
OF |/

Integrated Circuit / AF Power Amplifier ( NJM2073D)

Block Diagram Pin Arrangment
& & O
e OUTPUT A E 1 8 ]-inpuTa
U -
-N 8O 300n SOka
+IN B iupa ouT B Vs EZ 7 ]HNPUTA
outrut 8 [ |3 6| J+purs
BIAS O Vs
GND E4 5[ ]-weutse

(TOP VIEW)

39






..

ADDENDUM No. 1 TO LBI-31677B

(PCPD)

Tracking Data:

Tracking data is information stored in the radio personality
PROM that sets various transmit and receive parameters to ensure
proper performance over the band. If the RF unit, controller or
other major assembly in the radio is replaced, this tracking data
may need to be changed.

If tracking data is supplied with the replacement RF Unit,
use the radio personality programmer (URP or PC) to edit the
personality PROM and enter the new tracking data. If tracking
data was not supplied with the RF Unit, retain the original data
stored in the PROM.



