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INTRODUCTION
Radio Section |  Phase 1
The recommended troubleshooting procedure, as illus-
trated in Figure 1, is to isolate the fault to a specific section
of the M-RK Personal radio ; the radio section ; the logic | 1solate the fault to : Logic Section |  Phase2
section or the battery pack. Then further localize the fault to
a specific stage of the suspected section. The last step is tc
isolate and identify the defective component. Battery Pack Phase3

Figure 1 - Recommended Troubleshooting Procedure
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The following list of test equipment is recommended Servicing Setup
when servicing or troubleshooting tieRK Personal Ra-
dio. The servicing setup ishown in Figure 1A. This illus-
trates the test boxes, cables, etc. required when the M-RK

Recommended Test Equipment : needs to be disassembled for troubleshooting or servicing.

* Audio Analyzer )
Maintenance/Warranty

 Digital Voltmeter
1. Repair and Return is available at authorized Gen-
eral Electric Service Stations (GESS) or at

o Multimeter Ericsson GE Mobile Communications Inc., in
Lynchburg, VA.

» DC Power Supply

» Oscilloscope

REAR COVER FRONT & REAR
REMOVED COVER REMOVED
%4— ST3559
19B801971P6
K19/AS00000419
l 19B801971P6] |« o[ ]

oooo
oooo
oooo

+ - t - +
| I—IT U o
| K19/AS00000404
19A149838P3

DUMMY BATTERY

1 =3 K19/AS00000420
- -
1

TQO0609A | | | |

K19/AS00000438
. I_Il_,__l 19B801971P3
1 : 1
TQ3370 : PC
L1

Figure 1A - Servicing Setup

Copyright © December 1992, Ericsson GE Mobile Communications Inc.
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2. Board level Repair and Return is recommended. = PHASE 1 : RADIO SECTION TROUBLESHOOTING
Servicing to component level is not recommended.
Functional Troubleshooting
3. Parts and components available through Service
Parts are shown and listed in LBI-38746. When or- Once the fault has been isolated to the radio section, the
dering replacement parts, please add the prefix next step is to further isolate the fault to a specific stage of
"K19/" to the listed part number. the radio section; Frequency Synthesizer (SYN), Receive
(RX) and Transmit (TX). The flowchart (See Page 2) will
4. Standard warranty (3 months labor, 12 months assist in isolating the fault to a specific stage of the radio
parts) applies. OptionKCSIP extends labor war-  section.
ranty to 12 months.

Functional Troubleshooting Flowchart:
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SYNTHESIZER

The following flowchart can be used to isolate a defec-
tive stage in the synthesizer circuit.

Synthesizer Flowchart :

TROUBLE-
SHOOT #1

TROUBLE-
SHOOT #2

"¥CO
FAILURE

TROUBLE-
SHOOT 3

TROUBLE-
SHOOT #4

TROUBLE-
. SHOOT #5

TROUBLE-
SHOQT #8

]

1.

Troubleshooting for the Synthesizer :

6.0 VoIt Regulator

The 6.0 volt regulator consists of regulator U6 and
transistor Q105. If a fault is found with the regu-
lated 6.0 volt output line, trace the fault source
along this line back to the regulator. A typical cur-
rent flowing is 30 mA. Typical voltages for the
synthesizer are shown in Table 1.

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

Reference Oscillator VCTCXO (Z1)
The reference oscillator is contained in one assem-

bly. Typical data, when the reference oscillator is
working properly, is shown in Table 2.

Table 2 - Typical Data For The Reference Oscillator

ltem Typical Value Remarks

Supply Voltage 5.3 Vvdc

Current Drain
Output Frequency | 13.2 MHz
Output Level 1to2Vp-p

1.5t01.8 mA

3.

Prescaler Output Level

VCO U5 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. Af-
ter amplification, the output is applied to the input
of the Prescaler, which is operating under 128/129
modulus control. A typical prescaler output level is
1 volt p-p, which is applied to the input of the
PLL.

When checking the prescaler, refer to the typical
value on Table 1.

Phase-Lock-Loop (U2)

a. Check for approximately 1 to 2 volts p-p ref-
erence signal input at Pin 2 of U2.

b. Check that the reference signal frequency is
13.2 MHz and that frequency stability4§.5
PPM.




Measure the input from the prescaler at Pin 10
of U2 and verify approximately 1 volt p-p in-
put level.

Verify that approximately 5 volts p-@/ss-
Vcc) control pulse is present at Pin 8 of pres-
caler control U2.

Cause the PLL to unlock. Then check for the
presence of approximately 5 volts p-p (Vss-
Vcce) PD and FD pulse outputs at Pin 6 and
Pin 17 of U2 respectively. Also check for ap-
proximately 6 volts p-p (Vss+B) at Pin 1 of
U4. If 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 fre-
guency range or the entire range. If this fault
occurs, the possible trouble source is ramp re-
sistor R111, ramp capacitor C131 or hold ca-
pacitor C132.

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

Verify that the CLOCK, DATA, ENABLE and
WIDE/NARROW signals coming from the
Control Board are at the proper level and the
proper duration (refer to Figure 2).

If the CLOCK and DATA are improper, the

PLL operation will become erratic. If the dura-
tion of the W/N pulse is shorter than 10 milli-

seconds, 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 cir¢uit
of the PLL, the switching time may be af-
fected. Whenever any parts are replaced In
the associated circuit, check the switching
time.
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Table 1 - Synthesizer Portion Typical Voltages

No. | Test Points|  \oltage (V) Remarks

1 U1 (1) 3.0

2 u1(2) 5.3

3 Ul @3 0 (GND)

4 Ul (4) 1.2p-p V:32,\W:44

5 U1 (5) 0 (GND)

6 U1 (6) 4.8p-p V:06,\:54

7 U1 (7) —

8 U1 (8) 3.0

9 U2 (1) 4.0

10 | U2(2) 1.6p-p V1.6, W:3.2

11 | U2(5)(19) | 56

12 | U2(6)(17) | L4(RX), 1.2(Tx) | at806 MHz

13 | U2(8) 4.8p-p V:0.6, Wi:5.4

14 | U2(9) 5.5

15 | U2(10) 1.2p-p V:1.8,\:3.0

16 | U2(11) 0

17 | U2(12) 0

18 | U2(13) 0

19 | U2(15) 2.10-p(Rx), at 806 MHz
1.90-p(Tx

20 | U2(18) 0.2p-p V:2.4,Vh:2.6(Rx),

V1:2.1,VH:2.3(Tx),

21 | U2(20) 3.9

22 | z21(3) 4.9

23 | U4 (1) L9(Rx), 1.6{T) | at 806 MHz

24 | U4(2) 1.5(Rx), 1.ATx)

25 | U4 (3) 1.4 (Rx), 1.2(Tx) | at 806 MHz

26 | U4 (4) (5) 0 (GND)

27 | U4 (6) 0 (GND)

28 | U4(7) —

29 | U4 (8) 7.4
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No. | Test Points|  \oltage (V) Remarks No. | Test Points|  \oltage (V) Remarks
30 | U3(9)(10) | 1.9(Rx), 1.6(Tx) at 806 MHz (Hi 59 | Ql06Base | 5.8
impedance)
60 | Q106 Emitter 5.2
31 | U3(9)(10) | 1.9(Rx), 1.6(Tx) at 806 MHz
61 | Q106 6.0
32 U3 (6) (12) 0 Collector
33 | U3(5)(13) | O(GND) 62 | Ql07Base | 7.4
34 | U3(®) 0 (GND) 63 | Q107 Emitter 6.8
3 | U3 @M 0 (GND) 64 | Q107 7.5
Collector
36 | U3()@ 0 (GND)
37 | U3(14) 6.0
1 PULSES
M
38 | U5() 0.1 (Rx, 3.9(TX) wo  — VL UL
39 U5 (3) 0 DATA W’_L__J-U
40 Us (4) 5.2 ENABLE [
s R o - L
42 Us (7) 5.0(Rx), 1.6(Tx) M 7
43 Us (10) 51 Figure 2 - Clock, Data, Enable, and Wide/Narrow Signals
44 | U5 (12) 1.9(Rx), 1.6(Tx) at 806 MHz (Hi
impedance) 5. VCO Control Voltage
“ (LEJ,? ((122)(23(;3 )| 0(GND) a. VCO Control Voltage should be :
14 .
(1) » Approximately 1 volt or more at the lowest
46 Q101 Base 1.0 channel of any band.
47 | Q101 Emitter| 0.3 » Approximately 4.5 volts or less at the highest
channel of any band.
48 | Q101 6.0
Collector Verify the VCO control voltage at the testpoint
49 | Q102 (1) 5.0 (Rx), 0.2(TX) TPPD using a high-impedance oscilloscope.
50 | Q102(2)(3)| 0.1(Rx), 3.9(Tx) 6. Switching Time
51 102 (4 5.0 (Rx), O(T: -
Q1024 (R, 0() The channel frequency must be locked within 10
52 | Q103(5)(6) | O (GND) milliseconds, which is the duration of the Wide/
Narrow pulse. That is, the switching time is re-
53 | Ql03Base | 12 stricted by the Wide/Narrow pulse.
54 | Q103 Emitter| 0.6 . . . .
a. Switching time is largely influenced by the
55 | Q103 6.7 leakage current characteristics of C133 and
Collector C152. Be sure to use parts having the ratings
specified on the Parts List when replacing
56 105 (1 0 (GND . .
Qe (GND) these parts. Also, if moisture collects on the
57 Q105 (2) 7.5 printed wire board, the Insulation resistance of
the board may be lowered, also affecting the
58 | Q105(3) 0 switching time.



b. The channel switching sequence and the ac-
tion of the related functions are shown in Fig-
ure 3.

Modulation Degree vs Modulation Flatness :

The M-RK equipment can be modulated with

audio beginning with 10 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 sig-

nals modulate the VCO. Modulation charac-

teristics can be adjusted using modulation adjust
controls R120 and R121 as follows :

NOTES

1. Adjust modulation flatness with the radjo
section only.

2. For this adjustment, select the center chian-
nel.

—m_

cLock

m_
DATA _m#47 "
ENABLE
WIDE

| —
LOCK DET

NARROW
1]

U4-1 /

i

FREQ. f

1

o

Figure 3 - Channel Switching Sequence

Apply 0.45 Vrms/1 kHz signal at the TX audio ter-
minal and adjust R121 for 2.4 kHz deviation.

Change the signal frequency to 10 Hz. Adjust
R120 for a 2.4 kHz deviation.

3.
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Change the signal to a 10 Hz rectangular wave-
form signal. Then, the demodulated output from
the modulation analyzer should look like Figure 4.
If the level adjustments under step 1 and 2 are out
of balance, the rectangular waveform will be dis-
torted (refer to Figure 4).

NOTE

For this test, the modulation analyzer must have
low frequency response to less than 1 Hz.

4. Change the carrier frequency to the highest chan-

nel of the band and then to the lowest channel.
Check the modulation flatness each time (refer to
Figure 5).

N

Input Signal Waveform

Demodulated Output Waveform

= at the highest channel

—at the middle channel

/IN
C 0O

10 Hz rectanguliar = at the fawest channel

Figure 4 - Typical Rectangular Waveform of Demodulated

Output
Lowest frequency
{dB)
+3 Middie
Highest frequency
o [
~3
1 Hz 10Hz 100 Hz 1 kHz 10 kHz

Figure 5 - Typical Frequency Characteristics
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If a large level difference is found between the modula-  Troubleshooting for the Receiver :
tion characteristics at 10 Hz and those at 100 Hz when the
carrier frequency is changed from the highest to the lowest, 1. Measure the voltage of U10 input and output. If

the problem Is with the VCO modulation characteristics. the voltage of U10 input is 7.5 V and the voltage
of U10 output is not 0.2V, U10 (voltage regula-
When the waveform of the demodulated output Is dis- tor) Is probably no good.
torted for a modulation frequency of 10 Hz or lower, the
problem is with the VCTCXO. If the distortion is substan- 2. If sound comes out of the receiver, but the volume
tial, the carrier frequency may be affected by modulation. does not increase, the problem may be due to
either the Radio section or the Logic section.
Receive
a. Radio Section : Check the output signal for
The following flowchart can be used to isolate a defec- about 280 mVp-p at the audio terminal of the
tive stage in the receive circuit. RX section (J1 Pin 3B) when a standard
modulated signal (1 kHz at 2.4 kHz frequency
Flowchart : deviation) of 0.5mV (-53 dBm) is supplied at

the antenna terminal or UDC RF Connector. If

the signal level at the audio terminal of the
@ RX is substantially low after return R312, IC
U11 is suspected to be defective.

B+ (7.5V) NO SETB + (7.5V) b. Control Board : The receive RF signal comes
into P1 , Pin 3B. The signal is then applied
YES through a 14dB amplifier, 300-3000Hz BPF,
Deemphasis and a 44 dB volume level con-

trol. The signal is then amplified by SPK am-

Nl oors plifier U11 to drive the speaker. Typical levels

needed to obtain a 1 kHz, 0.5 watt receive

Y

rated audio output are shown in Figure 6.

3. When receive sensitivity is poor, refer to the radio
Shoot#s [ section Schematic Diagram : A2WE05282 and
typical voltages shown on Table 3. The receive
section consists of low noise amplifier Q301, local
oscillator amplifier Q103, IF amplifier Q302 and
second IF circuit IC U11.

SOUND
COMES OUT
BUT LOW,

TROUBLE-

SENSITIVITY SHOOT #3

IS POOR

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

N

TROUBLE- |
SHOOT #4 b. Adjustments :

(1) C318 is provided for the adjustment of
the second local oscillator.

TROUBLE-
SHOOT #5 .

(2) When the desired channel frequency with
standard modulation is applied to the an-
tenna terminal, adjust C323 for maximum
output at RX Audio.

TROUBLE-
SHOQOT #6

END
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PoRTION [~ 1750

P1-38

uoc
AUDIO
~10dBV/ 10Ka
ar VoL Max

AUDIO

Processor

fr
55.025 MHz ‘&\ 455 Kkhg

1st IF 2nd IF

ist Lo

L

2nd Lo
54.57 MHz

frR - 55.025 MHz (UHF, 800,900)
fR +55.025 MHz (VHF )

Figure 6 - Receive Audio Output

(3) Adjustment of L304 and L306

(a) Adjust L304 and L306 in this order

Figure 7 - Frequency Relationship Diagram

b. above, a defective L304, L306 or
the matching circuit is likely.

to obtain the best SINAD sensitivity. c. Receiver First Local Oslator Level : Local
input level to Z2 is designed to be +7 dBm/50
(b) Next, adjust L304 and L306 In this ohms. Generally the Input level 6 to +8
order to obtain the minimum distor- dBm. If local input level is 3 dBm or less, sen-
tion of RX Audio Output : when re- sitivity, inter-modulation and IF/2 spurious
ceiving a standard modulated signal will be degraded.
at 0.5mV.
d. If the receive sensitivity changes by more than
(c) If there is mote than half a turn dif- 5 dB across the band (18 MHz) a circuit de-
ference in the settings of L304 and fect associated with FL301 and FL302 is
L306 in the adjustments steps a. and likely.
|LPF,DC,T/I-? SWI BPF ] RFA | BPF ‘ MIX BPF ‘ IFA BPF MIX&LO BPF LIML.DISC
‘ us ‘ FL30t ‘ Q 301 ‘ FL302 . z2 t FL303 . @302 .FL304 + Ut FL305~307 U1
O ] T [ ZH X H = HZZ M X e
‘ ‘ ! l T (280mVp-p)
. . : ) Y301
rubc FR-55.025, X ! T 54.57MHz
—0.408’ —1.4dB ~2.5dB | +13d48B -2.5d8 —7.5d8j -3.0dB +23dB |-3.0dB
GP \
-4.3dB .
I +6.2d8
—4.3 dB
+15.7d8B

Figure 8 - Typical Level Diagram
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Table 3 - Receive Section Typical Voltages

No. | Test Points|  \oltage (V) Remarks
1 Q301 15
2 Q301 0.8
3 Q301 5.8
4 Q302 1.2
5 Q302 0.4
6 Q302 4.0
7 U10 (1) 0 (GND)
8 u10 (2) 7.4
9 u10 (3) 5.0
10 | U11(1)(13) | 0 (GND)
(20

11 | U1l (2) 3.0
12 | U11(3) 3.0
13 | U1l (4) 3.0
14 | U1l (5) 2.4
15 | U1l () 3.3
16 | U1l (7) 3.2
17 | U11(8) 3.2
18 | U11(9) 2.6
19 | U1l (10) 3.3
20 | U11l(11) 0.9
21 | U1l (12) 0.6
22 | U1l (14) 0.7
23 | U1l (15) 0.7
24 | U1l (16) —
25 | U1l (17) —
26 | Ull(18) —
27 | U11(19) 41
28 | U1l (2D) 1.1
29 | U1l (22 41
30 | U11(23) 3.4

10

No. | Test Points|  \oltage (V) Remarks
31 | U1l(24) 3.9

32 | U12(Y) 0.9

33 | U12(2) 0.9

34 | U12(3) 0 (GND)

35 | U12(4) 5.0

36 | U12(5) 5.0

4. If distortion in the received signal is substantially

high, try to perform checks with the Radio and
Control Board Individually.

a.

Check the Local Oscillator Frequency. Check
the frequency after connecting a frequency
counter through a 1 PF capacitor to the collec-
tor of Q103. The frequency relation at various
stages is shown In Figure 8. If a frequency er-
ror is 1.5 PPM or more In the temperature
range of 20 to 25C, adjust the frequency of
VCTCXO (Z1). The frequency of VCTCXO
is 13.2 MHz.

Check the Usable Band Width. Usable band
width is generally2.5 kHz or more of the de-
sired receiving frequency. If thebalance is
greatly different, the received signal may be
distorted. This time, the problem is probably
caused by FL303, FL304, FL305, FL306,
FL307 or its associated components.

Distortion Check : When the radio receives a
standard modulated signal, the audio output at
the Audio terminal J1-3B (P1-3B) is about
280mVp-p. At this point, the distortion will be
about 3%. This is because the receiver dis-
criminator output is connected to the RX
Audio terminal and de-emphasis and BP Fil-
tering has not, at this point, been provided.
Because considerable noise is contained from
low audio frequencies to high audio frequen-
cies, use test equipment with a high input im-
pedance (100K ohms) for the distortion
measurement.

The signal from the Radio Board is applied to
the Control Board at P1-3B and then to the
speaker through U7 and U11. Check distortion
at each point.
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e. Even if there are no electrical problems with
the audio circuits on the Control Board, the
speaker itself may cause distortion mechani-
cally. 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 J1-3B (P1-3B).

a The operation of squelch is control led by
Audio Processor U7 on the Control Board.

b. The squelch operation level is set in the chan-
nel data E2PROM. Refer to’EROM Pro-
gramming.

Other Problems and Cautions :

a. A polyimide flex circuit is used at the LCD/
KB Flex Assy. If LCD/KB Flex Assy is re-
peatedly disassembled for maintenance, the
flex circuit can be damaged. Accordingly,
keep disassembly of the Control Unit at a
minimum.

Transmit Circuit

The following flowchart can be used to isolate a defec-
tive stage in the transmit circuit. Also, refer to Table 4 -
Typical Transmit Circuit Voltage.

Flowchart: (Shown at right)

Troubleshooting for the Transmit Circuit :

1.

Troubleshooting the Antenna Switch : Antenna

Switch P1 (and J2) is a mechanical switch used to
switch the RF signal between the antenna and the
UDC RF connector J1. Periodically it is necessary

to check that the antenna, the UDC RF Connector
and RF Test Adapter (Coaxial Connector) are tight-

ened securely. If the Antenna Switch does not con-
tact properly even through the antenna and

connectors are tightened securely, the contact of
Antenna Switch may be defective.

As prescribed in the preventive maintenance sec-
tion of the applicable maintenance manual, peri-
odically 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.

SET 8 +(7.5V)

TROUBLE-
SHCOT 1

SMOOTH =
TROUBLE-
‘FQR SETTING?, -Sﬂomz
N

e

FULL POWER
CUTPUT POWER)
+20 ¢gm

TROUBLE-
SHOOT 3

TROUBLE-
SHOOT 4

TROUBLE-
SHOOT §

2.

4 a.

TRCUBLE-
SHOOT &

Check RF Output : If the transmit circuit can be set
for the rated output, the transmit circuit is working

properly.
Checking

1. When the rated power output cannot be ob-
tainedsmoothly, check U8.

2. If the rated power output cannot be obtained,
check transistor Q203.

Transistor Q203 Voltage Check : When the collec-
tor voltage of transistor Q203 is about O volts,
Q203, Q204 or U9 is probably defective.

If the current drain of the battery is in range of 100
to 300 milliamperes, verify that the voltage on Pin
3 of U7 is 7.3 volts. If 7.3 volts is not present at
this point, the problem is with the D-PTT line

11
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(Q201, Q202). Check to see if there is an open- or
a short- circuit on other lines on the Vcc line.

. If 7.3 volts is present at the above pins, check that

voltage at collector of Q104 . If so, then check the

output level of U5 (VCO-TO).

. When the output of U5 is around 0 dBm, the prob-

lem is Q104. When the output level is -5 dBm or
lower, the VCO in the synthesizer circuit is prob-

ably defective. Try the troubleshooting procedure
for the Synthesizer to verify the trouble with the

VCO.

5. Checking Voltage at U8 : Under normal condi-
tions, the voltage at the Pin 6 of U8 is 5 volts. If 5
volts is not present at this point, refer to trou-
bleshoot 4.

6. Checking the U8 (LPF.DC.T/R SW) Insertion Loss
. If an increase in the insertion loss of the U8 is
suspected, the problem is U8.

Table 4 - Typical Transmit Voltages

No. | Test Points|  \oltage (V) Remarks
1 U7 (1) —
2 U7 (2) 0 (Rx), 3.7 (Tx) Changed by power level
3 U7 (3) 0 (Rx), 7.3 (Tx)
4 U7 (4) 7.4
5 U7 (5) —
6 U7 (6) 0 (GND)
7 us (2) —
8 us (4) 0 (Rx), 2.5 (Tx) Changed by power level
9 us (6) 0 (Rx), 5.0 (Tx)
10 | U8 (8) 0 (Rx), 1.6 (Tx)
11 | U8 (13) —
12 | U8 (1) (3) (5)| 0(GND)

(7) (9) (11)

(12) (14)
13 Q104 Base 0 (Rx), 1.4 (Tx)

12

e

el

@

@

No. | Test Points|  \oltage (V) Remarks

14 | Q104 Emitter] 0 (Rx), 0.8 (Tx)

15 | Q104 0 (Rx), 7.2 (Tx)
Collector

16 | Q201 (1) 7.5 (RX), 0 (TX)

17 | Q201 (2) 0 (Rx), 5.0 (Tx)

18 | Q201 (3) 5.0 (RX), 0 (TX)

19 | Q201 (4) 0 (Rx), 5.0 (Tx)

20 | Q201 (5) 0 (GND)

21 | Q201 (6) 0 (GND)

22 | Q202 (1) 7.5 (RX), 0 (TX)

23 | Q202 (2) 0 (Rx), 7.3 (Tx)

24 | Q202 (3) 7.4

26 | Q203Base | 7.5(RX), 6.8 (Tx)

27 Q203 Emitter| 7.4

28 Q203 0 (Rx), 3.7 (Tx) Changed by power lev
Collector

29 Q204 Base 0 (Rx), 1.7 (Tx) Changed by power level

30 Q204 Emitter| 0 (Rx), 1.1 (Tx) Changed by power le|

31 Q204 7.5 (Rx), 6.8 (Tx) Changed by power leve
Collector

32 | Q205(1) 5.0

33 | Q205(2) 5.0 (RX), 0 (Tx)

34 | Q205 (3) 0 (Rx), 5.0 (Tx)

35 U9 (5) 3.6 (Rx), 2.4 (Tx) Changed by power le

36 U9 (6) 0 (Rx), 2.4 (Tx) Changed by power le

37 U9 (7) 0 (Rx), 1.7 (Tx) Changed by power le

38 | U9 (8) 0 (Rx), 4.9 (TX)

39 | U9(2)(3)(4)| 0(GND)




LBI-38749
PHASE 2 : LOGIC SECTION TROUBLESHOOTING Flowchart (Internal Display and Switch Action)
Major Troubleshooting : (Display and Switch Action)

can be used to isolate any defective stage located on the
Control and the LCD/KB Flex Assy.

BATTERY
CHANGE —> TROUBLESHOOTING
g, Ulo
FUSE
CHANGE [~ 1ST
TROUBLE-
SHOQT
LF] \LZND
iN
CIRCUIT
REGULATOR Y
CHECK
N IN
S ccurr
MPU CHECK
l TROUBLESHOOTING
u1, u2
IN
CIRCUIT N
4 CHECK
NOT SQUND IN N
SPEAKERJIOT SOU CIRCUIT TROUBLESOTING |
SOUND CHECK u7, uil
IN
CIRGUIT N .} TRousLesHooTING
CHECK u

TROUBLESHQOT #1
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LBI-38749

Functional Troubleshooting : (External Input and Output

Action)

The flowchart (External Input and Output Action) can
be used to externally function test the Control Board

through the UDC.

LCD/KB Flex Assy : The flowchart (LCD/KB Flex
Assy) can be used to isolate any defective stage located on

the LCD/KB Flex Assy.

Flowchart (LCD/KB Flex Assy)

TROUBLESHQOT #2

{

DP/OR
cLock
0K?

TROUBLE-
SHOOTING
CONT BOARD U1

plg
DATA/STROBE
0K?

Y

N

BUSY
0K?

% Y
LCD
OK

CONT. BOARD
BAD

14

TROUBEL -
SHOOTING
LCD ASSY U1

Troubleshooting for Logic Section

1.

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

If the result is OK at Step 1, théFROM data
(Channel No.) is displayed when power is ON. In
the unlocked state of the Phase-Lock-Loop (PLL)
UN-LOCK display Is turned on and off at PTT.

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

Step 3 indicated that the various switches are actu-
ated in the sequence determined with tFRREDM
data.

At Step 4, with 1 kHz, -20 dBV signal applied to
RX, DISC terminal, check for 0.5 watt/16 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 0.5 watt/16 ohm, operate the
AF, VOL (R8) for a volume level of 0.5 watt.

At Step 5, when the PTT line is grounded, the ra-
dio set is switched to theRRNSMIT mode. Then
the PTT button on the side of the radio should be
released.

When the transmit mode is verified, apply 1 kHz, -
40 dBV signal to the EXT MIC terminal from the
Audio Analyzer. Check that a -7dBV +2 dB signal
appears at the TX AUDIO terminal (Pin 2B of P1).
Take note that the output at TX AUDIO is not sub-
jected to limiting and without Channel Guard.

At Step 6, generate an arbitrary radio_data with a
data loader and try to load the data in tARROM
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 sig-
nal appears at Pin 2B of P1 (TX AUDIO terminal).



Flowchart : (External Input and Output Action)

SHOOT #1

LBI-38749

DISCINTO
AUDIO OUT
CHECK

Y

UoC TO
REPAIR CONT BOARD
CHECK
TROUBLE- IN
SHOOTING CIRCUIT
U2,3,4,5,6 CHECK

b

TROUBLE-
SHOOTING
U1, U2 CRIS
N
IN
P3-78 CIRCUIT
PIN VOLT CHECK
UDC TO
CONT BOARD
CHECK BY REPAIR
MULTIMETER
IN ™ TROUBLE-
CIRCUIT SHOOTING
CHECK
U7, U11

EXTMICTO
TX AUDIO
CHECK

Y

DATA LOAD

:; END
ubcC
OK

CONT BOARD
GOOD
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LBI-38749

Logic Section Check List :

MEASURING INSTRUMENT
Digital Voltmeter
DC Power Supply
FREQUENCY Frequency Counter
COUNTER
7
; 100pF
o= - -
I ) ;
OC POWER 1[ CONTROL L OIGITAL
SuPPLY E st‘éso ! VOLTMETER

!
' |
I
! !
f |
l !
| | LcosKE FLEX I
l ASSY ]
| |
S — ]

ITEM TEST PROCEDURE
1. Preliminary There are two regulated supply lines. Conduct voltage check at each check point
1-1 Voltage Check as under.

Check Point Rated Voltage
U9 - Pin1l 5.0 \+0.2 V for Control
U10 - Pin 3 5.0 \&£0.2 V for Audio

Check that the voltage of Battery or DC Power Supply is present at P1-1B,

1-2 Battery Out Check
P2-14B and P2-15b.

Check Crystal "Y1" (IC U2-Pin 69) with frequency counter. The frequency

1-3 Oscillator Frequency Check
should be within 9.8304 MHz300 Hz. Check Crystal

16



LBI-38749

MEASURING INSTRUMENT

Audio Analyzer
Oscilloscope
Digital Voltmeter
DC Power Supply

AUDIO DIGITAL Multimeter
ANALYZER VOLTMETER
r-rr—————p-—
0C POWER CONTROL
SUPPLY B0ARD »OSCILLOSCOPE
ASSY

LCO/KB FLEX
ASSY

ITEM TEST PROCEDURE

2. Preliminary 1. Check LCD/KB FLEX by turning power supply on.

2-1 LCD/KB FLEX

Insert connector (J1) on LCD/KB FLEX into P2 on Contrp
Board. Then turn power on and check that the data from
Control Board is displayed in the LCB/KB FLEX.

2-a. Operation for each switch, check whether each SWis

3. SW Check and UDC Check
operated or not by multimeter.

Check List
SW-Name Connector Pin No. to be checked
AF. VOL 4B
PTT 1A
MON J1 11A/13B
OPT 12A/13B
EMR 12B/13B
LCD/KB Flex Assy.

17



LBI-38749

ITEM

TEST PROCEDURE

2-b UDC Check.

Check List

Pin No. to be checked
_ UDC SIDE VIEW
F 1A - E3
1B - E2 Upper side
2A - E1 @
2B - E6
3B - E4 @ ®'
Jl — 4B - E5 |- P1 @
5B - E7 @
68 - E10 ® @
7A - E12
7B - E8 @
8A - Ell @)
| 8B - E9
Lower side
UDC Flex

4. RX S/N Measurement

Set Audio Analyzer for 1 kHz, -20 dBv output. Apply this 1 kH
signal to RX AUDIO IN P1 Pin 3B.urn AF. VOL> to get
Maximum output and check that the level at RX AUDIO OUT of
PIN 8B (-10 dBv or more) on Oscilloscope.

Adjust CAL control on AUDIO Analyzer for "0". Turn 1 kHz signa
off. Check that noise level is -45 dB or less.

5. RX Frequency Response

Set Audio Analyzer for 1 kHz, -30 dBv output. Apply this 1 kk
signal to RX AUDIO IN P1 PIN 3B. Check that the level at RX
AUDIO OUT of P3 PIN 3B is -20 dBv on Levelmeter and
Oscilloscope. Adjust CAL control on Audio Analyzer for "0" to tu
1 kHz signal off. Change the OSC frequency from 210 Hz, 270
300 Hz and 310 Hz to 10 kHz. Plot AUDIO OUT level on a grap
Check that the level from 300 Hz to 3 kHz is in the range of +1
to -3 dB from octave.

N

P3
a
1z

n
Hz,
h.
0B

18



LBI-38749

ITEM

TEST PROCEDURE

6. RX Audio Distortion Measurement

Set Audio Analyzer for 1 kHz. Apply this 1 kHz signal to RX AUDIO IN
PIN 3B. Adjust until Levelmeter and Oscilloscope show that the P3 PIN 8
-10 dBV.

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 p

7. CG Opening Level Measurement

Set Audio Analyzer for 67 Hz to 210.7 Hz. Apply this 67 Hz signal to R

P1
Bls

oint.

X

AUDIO IN P1 PIN 3B. Decrease the level of Audio Analyzer until the squelch

opens. Check that the opening level is about -38dBV.

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

8. SQ Operation

Set Audio Analyzer for 10 kHz. Apply this 10 kHz signal to RX AUDIO IN P1

PIN 3B.

Check the output voltage for U2 Pin 59 on Control Board and plot the levi

a graph. Itis permitted that only the opening level and the closing level of

squelch are checked.

9. TX S/N Measurement

el on

On Test Set, set PTT switch to PTT and check that the Unit goes into transmit

mode. Set Audio Analyzer to 1 kHz -40dBV. Apply this 1 kHz signal to EX

T

MIC Terminal of Test Set. There should be about -7 dBV signal at TX AUDIO

OUT at P1 PIN 2B. Adjust CAL control on Analyzer to null. Then turn the
Analyzer output off. The S/N ratio should be 40 dB or better.

10. TX Distortion Measurement

Under the same test condition as with S/N measurement, measure distortion

with the Audio Analyzer. The distortion should be less than 3%.

11. TX Frequency Response

Set Audio Analyzer for 1 kHz, -50 dBV. Apply this 1 kHz signal to EXT
Terminal of Test Set. Check that -17dBV signal is present at TX AUDIO C

at P1 2B. Adjust CAL control on Audio Analyzer for null indication. Turn off

MIC
uT

the 1 kHz signal from Analyzer. Then change the output frequency of OSC 210

kHz, 260 Hz, 300 Hz to 2.9 kHz and 2.9 kHz to 10 kHz. Plot the changes
the output signal level on a graph. Check that the frequency response cu
within +1, -3 dB over a 300 to 3000 Hz range.

12. Measurement of CG Encode

Set PTT Switch to OFF on Test Set. Select that Level and Distortion ¢

n
rveis

hannel

for which SIG appears on the LCD. 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 (-19 dBV is reference
level). Check that the distortion in the CG waveform is less than 5%.

13. Power Set Action

)

With the PTT Switch in the PTT Position, check with digital voltmeter that 2.0

to 4.0 Vis present at PIN 2A of P1.

14. Syn. Clock, Syn. Data, Syn. Enah
and Syn. Wide/Narrow Output

leUsing an Oscilloscope, check that Enable signal is present at PIN 7B of |
Data at PIN 8A, Clock at PIN 8B and Wide/Narrow at PIN 6A. In this test
LOCK/UNLOCK Switch should be in the UNLOCK position.

D],
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LBI-38749

M-RK LOGIC SECTION TEST DATA

TEST DATA
TEST CONDITION TEMP C
HUMIDITY %
TEST ASSY CONTROL BOARD
LCD/KB FLEX
NO. TEST ITEM STANDARD VALUE TEST VALUE
11 REGULATORS 5.0 \£0.2V \%
1-2 BATTERY OUT 75V Vv
1-3 OSCILLATORS 9.8304 MH#300 kHz MHz
2-1 LCD CHECK GOOD/ING
3 SWITCH CHECK GOODING
3 UDC CHECK GOOD/NG
DATA LOAD LOAD OK/NG
4 RX SIG/NOISE 45 dB dB
5 RX FREQ RESPONSE 0.3K-3kHz +1 dB -3dB
6 RX DISTORTION <5% %
7 RX CG OPENING LEVEL TYPICAL : -38dBv dBv
8 SQ OPERATION GOOD/NG
9 TX SIG/NOISE 40 dB dB
10 TX DISTORTION < 3% %
11 TX FREQ RESPONSE 0.3K-3kHz +1 dB -3dB
12 TX CG ENCODE LEVEL TYPICAL : -19 dBV dBv
12 TX CG DISTORTION <5% %
13 POWER SET 20V-4.0v \%
14 SYN WIDE/NARROW CLOCK GOOD/NG
DATA
ENABLE OUT

20




LBI-38749

TRACKING DATA L.

Tracking data is information stored in radio personality
E’PROM hat sets various transmit parameters to ensure
proper performance over the band. If the RF Board In the
radio is replaced, this tracking data may need to be changed.

If tracking data is supplied with the replacement RF
Board, use the radio personality programmer to edit the per-
sonality EPROM and enter the new tracking data. If track-
ing data was not supplied with the RF Board, retain the
original data stored in‘PROM.

MAINTAINING WEATHERPROOF
INTEGRITY

The following maintenance procedure is required in or-
der to assure that the radio housing will continue to meet
the weatherproof features as designed.

Replace key pads which become damaged or torn.

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

NOTE

The antenna must be assembled securely tq th
top of the radio. Tighten to within two (2) {
three (3) inch-pounds torque (40 in-ounces).

@)

ERICSSON Z

Ericsson GE Mobile Communications Inc.
Mountain View Road-Lynchburg, Virginia 24502

Printed in U.S.A.
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BLOCK DIAGRAM

LCD/ KB FLEX BOARD
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x
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BLOCK DIAGRAM LBI-38749
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H RED
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LBI-38749 BLOCK DIAGRAM
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BLOCK DIAGRAM LBI-38749
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LBI-38749 BLOCK DIAGRAM
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LBI-38749 BLOCK DIAGRAM
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BLOCK DIAGRAM LBI-38749
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BLOCK DIAGRAM LBI-38749
RF BOARD
REGULATOR (U6)
cont ] ——1 [E] v

I

Input Signal Waveform;
10 Hz rectangular

FIN  [2]

(GND}

GND E

(TOP VIEW)

Demodulated Qutput Waveform

\J
—

—

-

= at the highest chonnel

—at the middle channel

—at the lowest channel

37



LBI-38749 BLOCK DIAGRAM

RF BOARD
POWER AMPLIFIER MODULE (UT7)

OR=——
@::
@) ——
®) ——
() =—

RF INPUT (500)
Vee 1 (V-CONT)
Vee 2 (7.5V )
Vee 3 (7.5V )

RF OUTPUT (5001 )

FLANGE 1S GROUND

by

INTERNAL DIAGRAM

® 000 OO0

38



BLOCK DIAGRAM LBI-38749
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LBI-38749 BLOCK DIAGRAM
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BLOCK DIAGRAM LBI-38749
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LBI-38749 BLOCK DIAGRAM
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LBI-38749 BLOCK DIAGRAM
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RF BOARD | 5
|

Q301 ( 800, SOOMHz) e
4 3
( TOP VIEW )

RF BOARD
Q203 (800,900 MHz) | 3 2 1
2

(TOP VIEW )

CONTROL BOARD 1 >

CR7~ 11 + +
CRi2

(TOP VIEW )

45



LBI-38749 BLOCK DIAGRAM
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