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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 16 PLUS 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
TO: CONTROL/LOGIC| — PHASE 2
—] BATTERY PACK — PHASE 3
RC-5591

Figure 1 - Recommended Troubleshooting
Procedure

The following list of test equipment
is recommended when servicing or trouble-
shooting the M-PD 16 PLUS 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.

GENERAL @D ELECTRIC .
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Synthesizer

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

Synthesizer Flow Chart:

‘ START ’

NO

B+ (7.5V) SETB + (75v) |—
YES
N TROUBLE-
5.3<Vreg<5.5 SHOOT #1

REF FREQ OK?

REF LEVEL OK? > TSZ%%BTL,EZ'
Y
N CHANGE
VCO 0SC ? NEW VCO UNIT

PRESCALER

TROUBLE-
OUTPUT LEVEL
OK?

| SHOOT #3

:

N TROUBLE-
PLLOK | SHOOT #a
Y
UCo CONT voLTS-N e
Y
N TROUBLE-
SWITCHING ‘ —
eH SHOOT #6
Y
A
MODULATION - ;ﬁ%‘éﬁ"f; —]

END RC-5327

Copyright® 1987, Gi | Electric C

Troubleshooting and Repair For the
Synthesizer:

1.

5.4 Volt Regulator

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 J102-6.
If a fault is found with the regu-
lated 5.4 Volt output 1line, trace
the fault source along this line
back to the regulator. A typical
current flowing through resistor
R129 is 33 mA. Typical voltages for
the synthesizer are shown in Table 1
(see Pages 5 & 6).

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

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 2.

Table 2 - Typical Data for the Reference

Oscillator
Typical
Item Value Remarks

Supply Voltage 5.4 VDC

Current Drain 1.5 to 2.5PPM

Output Frequency|13.2 MHz

1.8 mA

Output Level 1 to 2
Vp-p
3. 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 1is operating
under 128/129 modulus 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 PLL.

When checking the prescaler, refer
to the typical value on Table 1.
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Functional Troubleshooting Flow Chart:

‘ START ’

POWER SWITCH
ON

PTT OFF

BATTERY CHECK B |
VOLTAGE METER

Y
FUSE CHECK
RADIO CHECK BY OHMMETER
ATTACHED
FULL CHARGE
SYNTH Y REPROGRAM Y
< rRouBLESHOOT ERROR ALERT ROGRS ERROR ALERT
N N FUSE
REPLACEMENT
+8 LOAD
o RESISTANCE TEST
REPLACEMENT
Y
RX
[“JmousLesHooT N
CONTROL SEE OTHER
TROUBLESHOOTING TROUBLESHOOT!
T l !
—{mRouBLESHOOT
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4.

SERVICE SECTION

Phase-Lock-Loop (A2)

a.

Check for approximately 1 to
1.5 Volts pp reference signal
input at Pin 2 of Al02.

Check that the reference signal
frequency is 13.2 MHz and that
frequency is +2.5 PPM.

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

Verify that approximately 5
Volts pp (Vss-Vecc) control
pulse is present at Pin 10 of
prescaler control A012.

Cause the PLL to unlock. Then
check for the presence of
approximately 5 Volts pp
(Vss-Vcec) PD and FD pulse
outputs at Pin 6 and Pin 17 of
A102 respectively. Also check
for approximately 7 Volts
(Vss-+B) at Pin 7 of A104. 1If
the pulse output is absent or
shifted to either the Vss or
the Vcc 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 1is ramp resistor R108,
ramp capacitor C108 or hold
capacitor C110.

Verify that the local voltages
at the test points 1listed on
Table 1 agree with the typical
values also listed on Table 1.

Verify that the STROBE, DATA
and ENABLE Signals coming from
the Control Unit are at the
proper level and the proper
durution (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

32 PULSES

STROBE _[wmm

IHREGULAR
WIDTH - 2x
STROBE WIDTH [———]
ENABLE

10 msec
Minitmum RC 5328

Figure 2 - STROBE, DATA and ENABLE
Signals

5. 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 A106
using a high impedance oscil-
loscope.

b. If the VCO control voltage
differs from the above values,
remove the top cover of VCO
assembly Al106 and adjust until
the voltage does agree.

® Remove the cover.

® Adjust the Receive Frequency
Control.

® Key the radio and adjust the
transmit VCO.

e The 800 MHz M-PD 16 PLUS
without talkaround has only
one VCO, adjusted in re-
ceive. An 800 MHz M-PD with
talkaround has two VCO's.

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

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.

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.
is,

That
the switching time is restricted

by the ENABLE pulse.
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Table 1 - Synthesizer Portion Typical Voltage
No. Test Points Voltage (V) Remarks
1 Al101 (1) 2.00
2 " 2) 4.80
3 " (3) 0
4 " (4) 2.74
5 " (5) -
i 6 " (6) -
b
b7 (T -
. 8 " (8) 2.00
9 A102 (1) 3.94
; 10 " (2) 2.40
‘11 " (5)(19) 5.25
: 12 " (8)(17) 0.93
" 13 " (8) -
14 "(9) 5.25
515 " (10) 2.30
;16 " (11) 0
17 " (12) 4.94
18 " (13) 0
19 " (15) 0.53
20 " (18) 1.93
21 " (20) 3.70
22 A103 VCC 5.41
23 Al104 (1) 0.83
24 "(2) 2.70
25 " (3) 2.70
26 " (5) 0.93
27 " (6) 0.93
28 " (7) 2.94
29 " (8) 7.40
30 A105 (1)(4) 2.93
31 " (2)(3) 2.93
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SERVICE SECTION

Table 1 - Synthesizer Portion Typical Voltage

No. Test Points Voltage (V) Remarks
32 4'A105 (5)(13) 0
33 " (6)(12) 0
: 34 ") 0
35 " (8)(11) 0
36 " (9)(10) 0
37 " (14) 5.25
- 38 A106 CONT 2.90
39 " MOD 5.10
- 40 " RS - At RX Mode
41 " TS - "
42 " BS 1.53 "
43 " TO -
44 " RO -
45 " ouT 0
46 " PS 5.13
47 i Q101 Base 1.08
48 ? " Emitter 0.366
49 Q101 Collector 4.80
50 Q102 Base 6.73
51 " Emitter 7.40
52 " Collector 5.40
53 Q103 Base 0.83
54 " Emitter 0.28
55 ! Collector 6.70
56 Q104 Base - At RX Mode
57 " Collector - "
58 Q105 Base 0 "
59 " Collector 1.53 "
60 Q106 Base 1.30
61 " Emitter 0.66
62 " Collector 6.96
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a. Switching time is largely
influenced by the leakage cur-
rent characteristics of C108,
C110, Cl14 and Cl1s6. 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 16 PLUS 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.
Modulation Characteristics can be
adjusted using modulation adjust
controls R116 and R117 as follows:

Input Signal Waveform ;
10 Hz rectangular

LBI-31832
NOTE
1. Adjust modulation flatness
with the radio section
only.

2. For this adjustment, select
the center channel.

sTrRose —IM M

DATA

ENABLE

LOCK DET_F

A104 @ oo

Freq.

RX
DISC ouT

cccond

Figure 3 - Logic Format

Demodulated Output Waveform

r_-_\
— ot the highest channel
N —
—at the middle channel
M P‘
—at the lowest channel
| —

Figure 4 - Typical Rectangular Waveform of Demodulated Output
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Procedure: Receive
1. Apply 0.55 Vrms/1 KHz signal at The following flow chart can be used
the TX audio terminal and ad- to isolate a defective stage in the
just R117 for 3 KHz deviation. receive circuit.
2. Change the signal frequency to Flow Chart:
10 Hz. Adjust R116 for a 3 KHz
deviation.

3. Change the signal to a 10 Hz START

rectangualr waveform signal.
Then, the demodulated output
from the modulation analyzer
should look like Figure 4. If
the 1level adjustments under NO
steps 1 and 2 are out of | SETB +(7.5V)
balance, the rectangular

waveform will be distorted

(refer to Figure 4). YES

NOTE
For this test, the modulation
analyzer must have low frequen- N gﬂ%g?f?
cy response to less then 1 Hz.

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). SOUND TROUBLE-
BUT LOW
Lowest frequency
(dB)
|
+3) s o Middle
___é//‘ Highest frequenc TROUBLE-
% \\/ ’ ‘ | ’ selg iglc\ang SHOOT #3
0~~~~z/--/" | \
—
_3 -
1 Hz 10 Hz 100 Hz 1 kHz 10 kHz SOUND IS TROUBLE-

DISTORTED SHOOT #4 -

Figure 5 - Typical Modulation Frequency
Characteristics

SQUELCH Y TROUBLE-
If a large level difference is found DOES NOT SHOOT #5
between the modulation character- OPERATE
istics at 10 Hz and those at 100 Hz
when the carrier fregency is changed
from the highest to the lowest, the
problem is with the VCO modulation
characteristics. Replace the VCO
with a new one.

TROUBLE-
SHOOT #6

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 END RC-5329
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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Troubleshooting and Repair for the 2. If sound comes out of the receiver,
Receiver:

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 System Board is
probably faulty. The 5.4 volt regu-
lator circuit consists of precision
reference diode Al18, operational
amplifier All, and transistor Q2
located on the System Board.

a. Local voltages are shown on
Table 3. Especially check A18,
All, and Q2.

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

b. Reference voltage (5.4V) is substantially low, IC A302 is

determined by A18. The 5.0 suspected to be defective.
volt supply to the System Board
is provided by A17, Q9 and Ql4. b. System Board: The receive RF

Also, the 5.4 volt supply to signal comes into P101, Pin 4
the radio section is provided and 1is amplified by audio
by All, Q2 and Q7. amplifier A13-C. The signal is

then applied through a 300-3000

c. If 1local voltages are very Hz BPF and a 46 dB volume level

different from typical values control. The signal is then
listed in Table 3, repair that amplified by audio amplifier
section. A202-A and SPK amplifier A15 to

drive the speaker. Typical
levels needed to obtain a 1
KHz, 0.5 Watt receive rated
audio output are shown in

Figure 6.
10, SdBs
-18d6s ° 2 RX Audio
uoc
Y AlS
A201 rm———n A4 | |
RAOIO RX_Au010 ]! 12 ] 7 sSPKX o.5w
PORTION " o 0'1"||_____ W AMPUIFIER |3 Y
PROCESSOR| DEEMPHASIS l
sau |
SPEAXER |
BOARD
T L smoer |
MPU
KEY PAD
(vOoL)

Figure 6 - Receive Audio Output
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Table 3 - Receive Section Typical Voltages
No. Test Points Voltage (V) Remarks
1 Q301 Base 0.75
2 " Collector 6.96
3 Q302 Base 0.74
4 " Collector 4.98
5 Q303 Base 0.74
6 " Collector 4.93
5 7 Q106 Base 1.28
i 8 " Collector 6.97
3 9 " Emitter 0.66
{ 10 A302 (1) 1.44
1 " (2) 5.40
‘12 " (3) 0.80
13 " (5) 5.00
14 " 7 4.49
L15 " (9) 4.49
g16 "(11) 4.49
17 " (13) 5.40
T18 " (14) 2.40 Changed by receiving
input level
‘19 " (15) 5.40

at RX input = -47 dBm

10
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SERVICE SECTION

receive sensitivity is poor,

refer to the radio section Schematic

Diagram:
voltages shown on Table 3.

A2WE03707 and typical
The re-

ceive section consists of low noise

amplifier Q301,
amplifier Q106,

local oscillator
first IF amplifier

Q302 and Q303 and second IF circuit
IC A302.

a.

1st Lo

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

1stIF 2nd IF
45 MHz 455 kHz
2nd Lo
44,5575 MHz

fr - 45.0125 MHz

RC-5617

Figure 7 - Frequency Relationship Diagram

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 to
obtain the minimum
distortion of RX
Audio Output; when
receiving a standard
modulated signal at
1 mV.

(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.

LBI-31832

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.

If the receive sensitivity changes
by more than 5 dB across the band
(19 MHz) a circuit defect associated
with FL301 and FL302 is likely.

If distortion in the received signal

is

substantially

high, try to

perform checks with the Radio and
Control System individually.

a.

Check the Local Oscillator
Frequency: Check the frequency
after connecting a frequency
counter through a 1 PF capac-
itor to the collector of Ql106.
The frequency relation at
various stages is shown in
Figure 8. 1If 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 is greatly different,
the received signal may be
distorted. This time, the
problem is probably caused by
FL303, FL304, FL305 or its
associated components.

Distortion Check:
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 con-
nected to the RX Audio terminal
and de-emphasis and BP Filter-
ing has not, at this point,
been provided. Because

When the

11
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considerable noise is contained
from low audio frequencies to
high audio frequencies use test
equipment with a high input
impedance (>100K ohms) for the
distortion measurement.

The signal from the Radio
Board is applied to the System
Board at P101-4 and then to the
speaker through A13-C, A201,
A202-A and A1lS5. Check dis-
tortion at each point shown in
Figure 7.

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 System
Board through J101-4 (P101-4).

a.

The operation of squelch is
controlled by Audio Processor
A3 on the System Board (refer
to Figure 9).

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-31832

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 in the unit properly
(refer to Figure 10).

Figure 10 - RF Section W/Back Casting

AUDIO PROCESSOR

a. A polyimide flex circuit is
used at the Control Unit. If
RADIO r===9
PORTION {T}‘_TEJ

|

I

:

R214 |

FIL LIM |———-- I
I

|

ME 26 |

OMP N R60 J_ J !
— I

c23d Ic23s |

|

D/7A %: :
PAN !
I

I

4

RC-5331

Figure 9 - Audio Processor Block Diagram
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Transmit Circuit

The following Flow Chart can be used to

SERVICE SECTION

isolate a defective stage in the

transmit circuit. Also, refer to Table 4 - Typical Transmit Circuit Voltage.
Flow Chart:
P.S ON
TX 54V ON

CHECK THE PARTS AND
REPAIR OR REPLACE

FULL
POWER A203 OR Q202
OUTPUT POWER ? REPLACE FOR
SETTING OK
(R210 MAX.) FAILURE
(Refer to Note — 2 ) +20d8m >
YES
POWER SET VOLTAGE 2202 ~ov
FAILURE CHECK — COLLECTOR ~
ONTROLLER-A203#12 VOLTAGE
=TV
5 LEVE
A203 I-24 L SN0
WER SUPPL) \FFERENCE
REPLACE FOR CURRENT DRAIN #1 AND #14
FAILURE ? 198 or LESS
YES | (Refer to Note - 2) (Refer to note - 3)
100-300mA YES
A203
IS LOSS NO
BETWEEN # 14
ANT 1dB or
LESS?,
A201 S
IS OV
{EVEL +6dBm or HES A201
MORE ? REPLACE FOR
BATTERY FAILURE
CURRENT DRAIN NOY (Refer to Note-3)
IN RATED POWER
A201
15 INPUT N\_yes | 239
LEVEL OdBm t 2dB REPLACE FOR
. ? FAILURE
Within typical
value £+20% [o]
SYNTHESIZER
FAILURE
Without typical value 20 %
E ND A202
FAILURE
Loss at each portion
B800MHz
A203 H1 —#14 ;. 0.4dB or less
A204 #7—#% 5 : 0.7 dB or less

FL201 #1 —#% 7 ; 0.5 dB or less

The characteristics except above values are faulty. Analyze the chip

condensers and parts around the faulty portion and replace them with new ones.
( Refer to Note — 4)

RC-5681
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Troubleshooting and 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 is
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 3 Watts.

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 4,
verify tnc voltage has changed
by power level.

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
Vece line.

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

d. When the output of A1l06 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. 1If the VCO is verified to
be defective, replace the VCO.

5. 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 is wunusually high or 1low,
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.

6. 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, C222, 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

Major Troubleshooting: (Internal Display

and Switch Action

The flow chart (Internal Display and
Switch Action) (see Page 16) can be used
to isolate any defective stage located on
the System Board.

15



LBI-31832 SERVICE SECTION
Table 4 - Typical Transmit Voltage

No Test Points Voltage (V) Remarks
1 A201 (15) 0

2 " (4) 6.55

3 " (10) 5.35

4 " (13) -

5 " (16) 7.50

6 "(2) 0

7 A202 (1) 0

8 " (2) (4.84) Changed by power level
9 " (3) 7.50

10 " (4) 7.50

11 " (5) 0

12 A203 (3) 0.86

13 " (5) 6.43

14 " (6) 7.50

15 " (11) 5.35

16 " (14) 0

17

18

19 Q107 Base 0.68
Z0 " Collector 4.60

16




SERVICE SECTION

LBI-31832

Flow Chart: (Internal Display and Switch Action)
1 )e Y T
TROUBLE-
POWER NO SgFF N BATTERY SHOOTING
ON ON/ CHANGE AI7,18,11
YES Y 189,
2 Q205, 206
OPEN FUSE
FUSE CHANGE —3 1sT
0K
N
N c';"sgn.xs DISPLAY Y Py
Y (ONLY ) GRCurT
(DISPLAYNG REGULATOR Y— Y
Y CABLE ECK
REPAIR ~ I“
CIRCUIT
CPU/AUDIO
RP PRC l
SELECT JOu
m;e#z- Zlco [ TROUBLE-
SHOO < I— Y > SHOOTING
w2 CHECK Al,2,3,4,5,
ABLE 7,10,19
voL FLEX
RAM DATA DISPLAY Atk - REPAIR
* -®
EMER AGAIN
N ASSY
Y
CIR|CNUIT N
SATTERY PTT N CHECK
TTEr PUSH ”
3
BATTERY
CHANGE 4
X
Y __ SPEAKERNJOT SOUND WITH NN FLEX CABLE
1 1Y N\ SOUND TONE c%?(LE REPAIR
DATA LOAD |
Y Y Y
WITH LOADER [€— : R
! TROUBLE -
1
F——————— —— =g T(PUSH TO TALK) lgPEAK Y SHOOTING
| I IN N OK AI6,15, 201, 202
| LOCK| P102=8 PIN ! MmicC
6 — — —_
(ALART TONE) | Y REPAIR
iUNUxK SPEAKER
TROUBLE -
@e—- SHOOTING
A VOL UP DOWN :@
BOTH ON
TROUBLESHOOT =1
£X
gy fneomel )
OK REPAIR
Y
IN TROUBLE-
CIRCUIT SHOOTING
HEC Al13,201,202

RC-5619
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LBI-31832

Functional Troubleshooting: (External

Tnput and Output Action)

The flow chart (External Input and
Output Action) (see Page 19) can be used
to externally function test the Control/

Logic System 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
CHECK

REPAIR

TROUBLE
SHOOTING
LCD DRIVER

LCD
DRIVER CLOCK
A1

N
N CIRCUIT N
CHECK

(SYSTEM
BOARD)

LCD N
CONTACT
CHECK

v |

LCco
OK

SYSTEM BOARD
BAD

AGAIN
ASSY

RC-5620

Troubleshooting and Repair for System
Board

1. This troubleshooting should be made
with the System 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 at
PTT.

18

3.

10.

SERVICE SECTION

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

the
the

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".

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

At Step 4, with 1 KHz, -17 dBm
signal applied to DISC IN terminal,
check for .5 watt/24 ohm output to
be present at the AUDIO OUT
terminal.

It should also be noted that when
the initial VOL ATT setting is not
at .5 watt/24 ohm, operate the UP/
DOWN of the VOL ramp switch for a
volume level of .5 watt. When the
VOL ATT is 24, audio output should

be .5 watt.
At Step 5, when the PTT signal is
grounded, the radio set is switched

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 -4 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 1limiting and without
Channel Guard.

At Step 6, generate an arbitrary
radio data with a data loader and
try to 1load 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 System Board Alignment
Procedure.
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(External Input and Output Action)

SHOOT #1

DISC IN TO N

AUDIO OUT
CHECK

Flow Chart:
N UDC TO
REPAIR SYS BOARD
CHEC
TROUBLE- IN
SHOOTING CIRCUIT
CHECK
A8, A1, A2, A3, A10

Y

EXTMICTO

LBI-31832

TXAuDIO N

CHECK

Y

DATA LOAD

; END
ubcC
OK

SYSTEM BOARD
GOOD

TROUBLE-
SHOOTING
A201
N
IN
CIRCUIT
CHECK
CONT BOARD
CHECK BY REPAIR
MULTIMETER
TROUBLE-
IN SHOOTING
CIRCUIT
CHECK A201, A202,
A15,A13
N
RC-5621
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LBI-31832

System Board Check List:

SERVICE SECTION

Measuring Instrument

Audio Analyzer

Digital Voltmeter
FREQUENCY DC Power Supply
COUNTER Frequency Counter
Multimeter

H Oscilloscope

== 100pF__
I T 1
| I
|

DIGITAL - SYSTEM < DC POWER
VOLTMETER ! BOARD | SUPPLY
|
| |
| |
| |
l SPEAKER |
I| BOARD !
| |
S 1
CONTROL RC-5647

Item Test Procedure

1. Preliminary

1-1 Voltage Check There are three 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 for RF
ICA17 - Pin 3 5.2 V +0.2 V for Audio
ICA203 - Pin 3 5.2 V +0.2 V for Control

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 "Y1" (IC A4 - Pin 17) with Frequency
Frequency Counter. The frequency should be within 11.0592 MHz
Check +100 Hz. Check Crystal '"Y200" (IC A201 - Pin 42)

with frequency counter. Freq = 8.000 MHz +100 Hz.

DC POWER [E—
SUPPLY DIGITAL
VOLTMETER

RC-5648
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LBI-31832

Measuring Instrument
0sC
Audio Analyzer
Oscilloscope
Digital Voltmeter
0SC AUDIO DIGITAL DC Power Supp]_y
ANALYZER VOLTMETER Multimeter
T Test Adaptor (AC1050)
T 1
! { Note
t__  test UNIT UNDER POWER
ADAPTOR TEST (UUT) SUPPLY Refer to Test Adaptor
T T Maintenance Manual
H i LBI-31889.
IO, 4 !
|
OSCILLOSCOPE LCD UNIT
RC-5701
Item Test Procedure
1. Preliminary
1-1 LCD Unit Check 1. Checking LCD Unit by turning power supply on.

o]
LCD UNIT SYSTEM POWER
BOARD SUPPLY
RC-5649
Insert flexible connector (J13) on LCD Unit

into P13 (1-10) on System Board.

Then turn

power on and check that the data from System
Board is displayed in the LCD Unit.

1-2 SW Check and

UDC Check

2-a. Operation for each switch.
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. 10 - 7

Vol - No. 10 - 6

GRP + P14 No. 10 - 5

GRP - No. 10 - 4

EMER No. 10 - 3

PTT No. 10 - 2

21



LBI-31832 SERVICE SECTION
Item Test Procedure
2-b UDC Check
Check that UDC is connected to flex circuits in
LCD unit.
Check List
UDC SIDE VIEW
Pin No. to be checked
E13 E34
P11 No. 9 - E12 C) C)
No. 10 - E34 e7 O
é ENt E10
No. 11 - E 3 C) E12 C)
No. 12 - E 4
No. 13 - E 9 GND
No. 14 - E10
P12 3 No. 15 - E13 E4 E9
No. 17 - E 5 C)
No. 18 - E 8 E8 E6
No. 19 - E 6 O e O
No. 20 - E 7 C)
N\
2. RX S/N Set Audio Analyzer for 1 KHZ, -17 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 '"24" and check that the level at RX
AUDIO OUT of Test Set is =13 dBm on Oscilloscope.
Adjust CAL control on AUDIO Analyzer for "O0". Turn 1
KHZ signal off. Check that noise level is 45 dB or
more.
3. RX Frequency Set Audio Analyzer for 1 KHz, -27 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 -13 dBm on Levelmeter and Oscilloscope.
Adjust CAL control on Audio Analyzer for "0" to turn
1 KHz signal off. Change the OSC frequency from 210
Hz, 270 Hz, 300 Hz and 310 Hz to 10 KHz. Plot 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.

RX Audio
Distortion
Measurement

Set Audio Analyzer for 1 KHz. Apply this 1 KHz
signal to RX AUDIO IN Terminal of Test Set. Adjust
VOL ramp button on UUT until Levelmeter and Oscil-
loscope, show that the SPK OUT is +13 dB.

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

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

CG Opening
Level
Measurement

Set Audio Analyzer for 67 Hz to 210.7 Hz. Apply this
67 Hz signal to RX AUDIO IN Terminal of Test Set.
Decrease the level of Audio Analyzer, until the
squelch opens. Check that the opening level is -37
dBm +2 dB.

NOTE: Use the channel with CG tone in this test.
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Item

Test Procedure

6.

SQ Operation

Set Audio Analyzer for 10 KHz. Apply this 10 KH=z
signal to RX AUDIO IN Terminal of Test Set.

Check the output voltage for ICA3-Pin 55 on System
Board and plot the level on a graph. It is permitted
that only the opening level and the closing level 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
UNIT 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 about
-4 dBm +1 dB signal at TX AUDIO OUT Terminal of Test
Set. Adjust CAL control on Analyzer to null. Then
turn the Analyzer output off. The S/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 3%.

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 -14 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 KH=z. 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 to
210.7 Hz CG waveform is present at TX AUDIO OUT using
an oscilloscope. Measure the CG signal level (-17.0
dBm is reference level). Check that the distortion
in the CG waveform is less than 5%.

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 2.5 to 4.0 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.
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LBI-31832 SERVICE SECTION

M-PD 16 PLUS SYSTEM BOARD TEST DATA

TEST DATE
TEST CONDITION TEMP c
HUMIDITY %
TEST UNIT
i NO. TEST ITEM STANDARD VALUE TEST VALUE
‘ 1.| 5.4V +0.2 V v
: 2.] 5.4V +0.2V '
1 REGULATORS 3.| 5.0V +0.2V v
1. 7.5v \
2 BATTERY OUT 2. 7.5V '
3 OSCILLATORS 11.0592 MHz +100 KHz MHz
8.000 MHz +800 Hz
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 > 45 dB dB
9 RX FREQ RESPONSE 0.3K - 3 KHZ +2 dB -8 dB
10 RX DISTORTION <3% %
11 RX CG OPENING LEVEL < -37 dBm dBm
12 RX SQUELCH OP -13 dB, CL -12 dB
13 TX SIG/NOISE > 45 dB dB
14 TX DISTORTION <3% %
15 TX FREQ RESPONSE 0.3K - 3 KHz +1 dB -3 dB
TX CG ENCODE LEVEL -16 dBm (Typical) dBm
16 TX CG DISTORTION <5% %
17 TX 5.4V CHECK 5.4 V +0.2 V '
18 POWER SET 2.5V - 4.0V '
19 BAND SWITCH RX (0), TX (0), TX Talk Around (1)
SYN STROBE
DATA GOOD/NG
20 ENABLE OUT
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SERVICE SECTION LBI-31832

REPLACING CHIP COMPONENTS

Replacement of chip capacitors should always be done with a
temperature-controlled soldering iron, using a controlled temperature of
700°F (371°C). However, do NOT touch black metal film of the resistors or
the ceramic body of the capacitors with the soldering iron.

NOTE

The metalized end terminations of the parts may be touched
with the soldering iron without causing damage.

REMOVING CHIP COMPONENTS

1.

2.

REPLACING

1.

2.

Grip the component with tweezers or needle noise pliers.

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

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

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

CHIP COMPONENTS

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

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.

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.

After the component has cooled, remove all flux from the component
and printed wiring board area with alcohol.
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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.

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

2. Check the "O" 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 "O"- rings to

provide 1lubrication and to
increase surface tension for
waterproofing.

NOTE

The antenna must be assembled
securely to the top of the
radio. Tighten to within two
(2) to three (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. 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.

5. 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.

6. 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.
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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
tighten (to avoid stripping) when
reassembled.

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

REPLACING LITHIUM BATTERY BT1

The M-PD 16 PLUS Radio Personality
Data (operating frequencies, Channel
Guard tones, options,...etc.) is pro-
grammed into RAM circuit Al10 located on
the System 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).

Before attempting to replace the
lithium battery, the user may want to
copy the Personality Data into the
personal computer (PC) preventing any
possibility of losing the data during the
change over process. However, it is
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 System Board in the
radio.

2. Unplus the System Board from the
flex strip.

3. To maintain the data content in
the RAM it is necessary to
attach a power source (6.5 - 9.0
VDC) to the System Board using
clip leads. Attach the clip
leads to the screw holes at the
bottom of the board.
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CAUTION

Be certain supply polarity is
correct or damage will occur to
the System Board.

NOTE

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

4. Remove the plastic
the lithium battery.

cover

NOTE

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

from

10.

LBI-31832

Unsolder the wire from the tab
and remove the old battery from
the clip.

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

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-assembly the radio.

Using leads with alligator clips, connect the negative side of the supply
voltage to the screw hole on the battery (BT1) side of the System Board as
Connect the positive side of the supply voltage to the screw
on the opposite side of the board also as shown above.
has a metal strip with a piece of tape for insulation.

shown above.

The positive side

4——— RUNS ON COMPONENT SIDE

Figure 11 - Outline Diagram for Connecting a
Battery Supply to the System Board

~ 4—— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

GENERAL ELECTRIC COMPANY « MOBILE COMMUNICATIONS DIVISION

WORLD HEADQUARTERS « LYNCHBURG, VIRGINIA 24502 US.A.

GENERAL @D ELECTRIC

* Trademark of General Electric Company U.S.A 27
Printed in U.S.A.



LBI-31832 IC DATA

POWER CONT HYBRID

() 7.5v

FC ouT

FREQ. RANGE MODEL
(MHz )

806 - 870 KLH 8515

RX BAND PASS FILTER

800 MHz
FREQ. RANGE
MODEL
o [} " (MHz)
) 851 - 870 |[A4FX 01849 - 1

RC-5632
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(TX )

PA-PACK

FREQ. RANGE
MODEL
( MHZz )
806 - 870 | M67706
EXCITER ( Gain Hybrid )

FREQ. RANGE MODEL
(MHZ)
806 - 870 | KLH-2591

IC DATA

LBI-31832

1

o

i

OlONONOLO!

(D RF INP (50 ohm)

@ Vee! ( AGC )

@ Vvee2 (7.5V)

@ vec3z (7.5v )

(® RF OUT (50 ohm)
E j
123 45 9 1011 1314 1516

RC-5633
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IL.BI-31832 IC DATA

VCTCX0/ 13.2 MHz

Model 30198 . (2.5 PPM )
Vee (5.4V)
Fa\
N
O Vee (5.4V) out O
Adj
XTAL
Ve { MO D TEMP }——E_sc out ; R
(AUDIO INP) ComP [] ﬁ
Ove GND O
O
GND AN
Frequency Adj
( TOP VIEW )

VCO (BOOMHz ) KLH3556

ve 1 Q 0SC |—{BUFF 2

T T s© '©

©

\ 4 1
Cc 2 . ) ) ]

( BOTTOM VIEW)

1. Voltage Control 5. Band Switch
2. Modulation Input 6. 5.4V (vcc)
3. RF Output
4. GND

RC-5634
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IC DATA LBI-31832
PHASE LOCK LOOP A102 MC145159
K19/2AAJ004062
PIN ASSIGNMENT
Ro RR
osc ., @z vop*
008Gy [z Ch
Charge []4 APDgyy
Voo vss®
Frequency CR
Steering Out
vss SRout
Moduus Controi {18 Enobie
L0 [Jo Data
fin Qo Clock
( TOP VIEW)
L —
Enacle 14-8it S/R ] 18 SRour
0S¢ 4
Sut 2————— [RERRIRRRRERNR o Croree
—l 14-Bit Laten _] 20 CH Vpp = Pin5
anoiog [ RrR Vpp’: Pint9
[ERRRERRRRERELI [ L R ves = Pin7
osc 2 ” R Pase s [0 Vss“®
in 1 '4-Bit= R Counter } Detector 7 iin "’SS = Pinl6
tyl | 9 v :)u
7] f e o
¢. 10 Dc £ Mod Controt
in T -l
- . 1 oigital z
| 7-Bit=4 Counter 10-8it+ N Counter | Fg':u':\cy € Frequency Steering Out
I———- Steering
1081t_Latcn
Data 2 ...... Illllllll 9 LD
> -8t S/R >10-81t 5/R cleclol
Clock U
= Note Pin6 s not ond cannot be used as o0 digital phase detector output,
RC-5671
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1C DATA

800MHz LPF (LP915A1 A)

©

E
L

0® 6

il

LP9135a1
SOSHINO

0] 60 0CU,

800MHz RF SWITCH (MDOO3)

b A
— MD0O3
L& olalololololo
,

O

32

INP

GND

NOo o b woN

ouT

GND

. RECEIVER

. GND

BIAS

. ANTENNA

GND

. TRANSMITTER

N0 s N

RC-5635
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Integrated Circuit / Prescaler ( MC12018P) MB501L ( Prescaler)
PRESCALER BLOCK DIAGRAM
Controt
Input
! POS
Signoi ! on-lr:-mo‘ Eage
ignai Input
H B4 Y
Signat Gna F@- Ok
J & NEG.
= 4 ° Edge
WE I 4
ans Gna =
I
= 87863 JE——
vee | voitage oo Signal input | ! B Signai input
> TRequiaror
e - o vee (5V) [Z] 7] ne
21uF 1=}
I 1234 Switch E 3 Control input
1. Vreg a. pin 71 not guaranteed !0 be befween
4% ana S5V wnen Vcc i3 being appiaa 1o Output E 3 VEE
pin 8.
2. Pin 7 i3 not ‘o De used a3 o source of
requiatea output voitage.

Integrated Circuit / Audio IC { STC9140F )

@ COUPLING OUT
© COUPLING IN
N TONE B IN

& TONE A IN

TONE CIN 1S5
INT MIC IN 14
EXT MIC IN 13
RECAUD IN 12

€G/0C6 E)

€6 /0CG
ENC OUT 6
CG UM(+)IN 9

STC 9140F

oM T BLOCK DIAGRAM

CG LIMOUT 11

COMPA(+) N 361
DATA LATCH

COMPA(-) IN 57 (8bit x6)

COMPA OUT 53

coMP8 IN 38 (J47 ENABLE
COMPC IN 59

COMPO IN 2? 49 RESET

Vree 34 0/A T 31 X6
! TEST Q30 xo
I O-CO-0) ) O =0 O
79 BUBLRTWV0 M0 N2 28 «
5 333333 31 83 &8
- nmmmnmé >> &% > § RC-5636
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LR 31832

IC DATA

80C31 MICROPROCESSOR
(A1)

INDE X
CORNER

BLOCK DIAGRAM

P2.0**
P I
o=
p2.7+—{& K CONTT%_OI:-S—IEINALS M?‘...TFNAG
R PLA v
S
: HE 4
PO.7<+{8 <
o] £ Bl m T
xTaLze— 3
aee] = L& ] J ll 8
= NN (i iy
RESET —f § [opu] acc p~tr2} [r
RAM
128 word AMDP
x 8 bit PSW N
B 8 I
TIMER /COUNTER INTERRUPT| | SERIAL 10

]

RC-5625



as[7]
aa[g]
a3[e]
a2 [io]
A1 [0
ne [iz]
ao [i3]
80 [14]
81 [is]
8 2]
83 [17]

IC DATA

LBI-31832

637805 MICROPROCESSOR
(A7)

BLOCK DIAGRAM

MCuU
PROM<|

B84 1]
85 [19]
86 [0
87 [21]
vss[zZ]
Ne 23]
c7 [z

(TOP VIEW)

XTAL EXTAL RES NUM FFT
— MISC

ce @
c5 g
ca =]
c3 @]

0sC
Wp}TMER--, L TIMER| 7 - REG _
INT/
E00/A o e 8 A D./
T l—— eIl =
A goi/aie——— a | a 8 X ] 0 feomm 84/
e oon| o FRFE 5+ /2
(R s cc T '
£0:/as cPuU uiy
s sp
Eoe—
€ . & “Migh"PCH ALU TCNRY o
s B—, |, BES Joata
BR T—— lo “wourct WA A
p== = T s
EAY/B 1
Y 1 m— 1l 1 Mcu
YT em— o 40961 8 192x 8
¢ Ea; e N PROM RAM PROM
Y/ T aan——
AssT—— 1 JooR
g
A
RC-5629
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LB1-31832

DUAL BALANCED DIODE MIXER (DBM)) A301

IC DATA

K19/5UAY001054
G 6 G
FREQ. RANGE ,
. MODEL
R I 806 - 870 UST- 3L
C IRINN!
- R : RF INP
[ @ ©® o © .
" T o 1 : IF ouT
[} G .
| $ s L : LOCAL OSC INP
e e G : GND
( BOTTOM VIEW)
RC-5666

455 kHz IF FILTER FL305 CFWM 455E
K19/2FAD001242

”O‘ 20 1 : INP/OUT
: 2 INP/ OUT
L3o 4 5ol 3 : GND
4 . GND

IF IC A303 HA12442V
K19/2AAJ008089

€)
-~
g8 § & LI
©o o e &3 F= S

36

capP

1ST IF FILTER (45.0125 MHz) FL303 A4WX01612

K19/2FAA103066

| I INP/ OUT

@ o o 2 INP/ OUT
G : GND
RC-5667
(TOP VIEW )

2 4 6 8 10 12 14 16

RC-5637



IC DATA

INTEGRATED CIRCUIT / OP -AMPLIFIER
K19/2AAB004284 (A11,A13)

(WPC3BG/ y PCASIG)

Equivalent Circuit ( 1/2Circuit )

PPC3936

outa [ o] v+

A-INPUT (2] [7] OUT B8

A +INPUT [31= 16] B —INPUT

GNO(V™) &} (3] B+INPUT

uPCas1G

out A (1%~ 9 outo
A-INPUT E%@S D-INPUT
A+INPUT 3] 2] D+HINPUT
v+ [4 1] GNO (V-)

8 +INPUT [3] %] ¢ +INPUT
8- INPUT E%@Qc-mnur

our 8 [ [e] our C

RC-5669

INTEGRATED CIRCUIT/ BI- LATERAL SWITCH (pPD4066BC/4066BG)
(A105) K19/2ABC039105

CONNECTION DIAGRAM (TOP VIEW)

SiIG D SIG C

CONT CONT N
Voo A D INOUT OUIAN

fiz] [i5] 2] fi+] fio]l [5] [o

SW

sw
>l Tl s
-

T L

INVOUT OUTAN OQUT/IN INOUT CONT CONT
-] C

SW|

SIG A SIG B

RC-5670

LBI-31832
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LB1-31832

Integrated Circuit / AF Power Amplifier

Block Oiagram

BLOCK DIAGRAM

Data {
Inputs

"
Latch Enable ————T
1

Output Enable

Pin20=Vcc
Pin 10= GND

38

IC DATA

( NJM20730)

Pin Arrangment

ourput a [t
V:EZ

OUTPUT B q 3

GND E4

O

8 :] - INPUT A

~

:]HNPUTA

6| J+meur e

5 j-INPUT 8

74HC373 LATCH

(A2)

Noninverting
Outputs

Output Enable(] 1

(TOP VIEW)

RC-5639

PIN ASSIGNMENT

11{] Latch Enable

FUNCTION TABLE

Output | Latch
Enable | Enable 2] Output
L H H H
L H L L
no
L L X change
H X X Z
X = don't care
2 = high impedance
RC-5624



IC DATA

27C256 EPROM

(A3)
BLOCK DIAGRAM
Dsta Outputs
Vee O— 0,-0,
GND O—— r . " —
Vos O tryrtrr
CE — Output Enable. —e
Chip Ensble. and — Output Bufters
5t — Program Logic
{___: . Y-Gating
— Y-Decoder
Ag-A,, - —
Address - —= N
Inputs — .
1: X-Decoder : 262.144-bit
|_. . Cell Matrix
, .
1= .
MODEM 19A704727P2
(A9)
INDENT
LOCATER
RE 1] D 28
: EN 2 [] ] 27
- RESORT 3 [] ] 26
aoD 4[]  opyew H25
AD1 5[] ] 24
AD2 6 [ ] 23
ap3 7 [ ] 22
AD4 8 [] ] 21
ADs 9 [] ] 20
AD6 10 [] ] 19
Ap7 1] ] 18
ALE 12 [] 117
(GRD) vs$ 13 ] ] 16
cLK1 14 [] ] 15

RC-5645

WR
NOT USED
cs

RESIN

INT

NOT USED
NOT USED
TX DATA
NOT USED
DATAIN
NOT USED
XTL2

XTL1

VDD (+5V)

LBI-31832

PIN CONFIGURATION

vl 1 2P
A,02 704,
A, Q3 26:A|)
Ao[: . 250 A,
a0 s 240 a,
A ds z 2] A,
A,07 8 2psdE
A, g s § 104,
A0 3 wpCE
a, o 1wDo,
0,0 w o,
o,[:u 170 o,
o,gn 160 o,
GNo 14 1P o,
RC-5626
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LBI-31832

40

81

PR

D1
3
F1

A2

82—

C2

02 -2

4

DIODE PACKAGE LM385-2.5

IC DATA

74HC58 CMOS LOGIC
(AS)

LOGIC DIAGRAM

8 v1
Y1:(A1e B1e C1) + (D1# E1e F1)

5 v2
Y2-(A2 + B2) + (C2 + D2)

Vee=Pin 14
GND=Pin7

PIN ASSIGNMENT

RC-5627

(A8) (A17,A203)
PIN ARRANGEMENT S0-8 PKG
Io) (S
1 [ ] s
2 [ g ] -
s [ ] 6 .
o0 0 s U u
1 2 3
(TOP VIEW) (TOP VIEW)
RC-5622

VOLTAGE REGULATOR S-81250HG

S0T-89 PKG

1.GND
2.VIN

3.vour

RC-5623



IC DATA LBI-31832

5564 RAM
(A10)
BLOCK DIAGRAM PIN CONFIGURATION
A, —
A:__..l — ch1 —/ 280 Vee
A, ——{ Adaress Row Memory Cell Array A2 g: a7 We
A, —a] Bufter Decoder 256 Rows A, O3 26[] CEp
A 32 x 8 Columns Ag q ¢ 250 Ag
L T —>
Ay — Ag O 5 2a[] Ag
Ay - | A4 C 6 §) 233 A10
Ay —e A, Q7 8 220 OF
a
10, - I - A, 8 s 21p A1o
Input Sense/Switch | ] Output j Aq g o 20 CE
Dsa [T Qata Ay 10 190 10
Control Control o 8
10, Cotumn Decoder 10, gn 18 107
| 10, 412 17 10g
10, 413 160 105
Address Bufter o s 15[ 104
Ag Ay A, Ay A,
ce, J
O€
WE
TRUTH TABLE
CE, CE, OE WE Mode 110 Iee
H X X X Not Select High-Z Standby
X L X X Not Select High-Z Standby
L H H H  Dgyr Disable  High-Z Active
L H L H Read Dour Active
L H X L Write D Active
RC-5630
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LBL-31832 IC DATA

74HC138 DEMULTIPLEXER

(A19)
BLOCK DIAGRAM PIN ASSIGNMENT
Ay —— L YO
Aqadress Al N 14 "
nputs P—
ki
A ——dq SLE N
p——-——“‘ Y 4 § inverting
Dutputs
11
D—— Y4
0 N3
D——-" Th
b—O -
Cs3
e TRUTH TAB
Select 4 €S2 LE
Inputs st 5 Vi =Pinle
. GND - Pin g Inputs Outputs
CS1 CS2 CS3JA2 A1 AD YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X 8 M X K s MM OH R H
X M ol ¢ xfH HH HHHHH
U« e K] MM M HH K
H L Ut ULt HHHAHRH
H oLttt L H o HHH KN
H oL LU W ot U HHHKHH
H o LoLJuH i L HHHH
[ I T O T O R B I I O ]
H ot LM Lol it L HH
H L LM H L HH LR
HooL LM M HEA M H H HHH L
RC-5631 H - High Level (steady state)
L = Low Level (steady state)
X = Don't Care
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IC DATA

LCD CONTROLLER DRIVER A1 (uPD7225G)

K19/2ADC003107
$31 830 S29 Sf sfcof‘ CTMT?“
Vet —= LCD DRIVER J
Vie2 —] LCD ﬂ
v TIMING
Vi3 — | DISPLAY DATA LATCH
CONTROL
SYNC = T A.
- |
! |
CL1 —od BUNKING
SEBMENT|-] DATA DATA
osc » d DATA
L2 —f DECODER MEMORY MEMORY
Voo —= ]"[ 11
Vss —=
RESET ™
T [commano/oata reGISTER|
WRITE COMMAND
¢/0—=1 conTROL DECODER
BUSY =— | seraL nTerrace |
oo~ ONT onNN -0
- - - me= = Q== == OO
DOV NnS>SHnnnn nn
3938 37 36 35 34 33 32 31 302928 27
$20 O=——a0 26|——==0S7
521 Om——a1 25p——=056
522 O=—142 24}——==0S5
§23 O=—43 23}—=054
S24 Ote—i 44, 22—-———053
525 O=-e—a45 21 p—=0352
S26 O-=———46 20—=0s1
$27 O=——47 19}——=0S0

S28 Om—
S29 O
S30 O=—
S31 O=——

CL!I &

18}——==0COM 3
17 }——=—0COM 2
16——=—OCOM 1
1S——=—0COM 0
“l—eonN.C.

234567 8910111213

-

Q- M > w
~ lo

JEsg e glomBsld

Um>>>>>m¢nlumo¢z

RC-5672

LBI-31832
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LBI-31832

44

[C DATA

CMOS LOGIC

74HCO04G INVERTERS A8 (TOP VIEW)
K19/2ABD025012

74HC4094G SHIFT REGISTER A6 (TOP VIEW)
K19/2ABD025335

PARALLEL SER 1AL
ouTPuT OUTPUT
A ————

Voo g:r’aﬂ Qs Q¢ Q7 Qs Q5 Qs
Bl Bl M B ARG

0. Qs 6 7 Qs Qs Qg

D s
F? ci_x Ql1 @z Q3 Qs
L] Lef ] L B L) U Lo

STROBE DATA ClLOCK Qy Qz Q3 Q4 Vss

PARALLEL
OuTPUT

RC-5673



ADDENDUM No. 2 TO LBI-31832
' (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.

RO ——



