2. MAINTENANCE 2.1.2 Display P.C. Board

Remove the six screws (D) and two screws (EJ, and you will
2.1 Disassembly be able to disconnect the display P.C. board.

Turn the power switch off and remove the battery and antenna
before disassembly and reassembly

2.1.1 Bottom Cover and Front Case

— Bottom Cowver -

Remove the two screws (A) and detach the bottom cover,
then remove the two screws (B fixing the front case.

Figure 2-3

2.1.3 AF and RF P.C. Boards

Rerove the four screws (B), then the four screws @), four
spacers (H and (D and five screws(d), and you will be able to
disconnect each board.

Figure 2-1

— Front Case -

Open the front case in the direction of an arrow and - discon-
nect the connector (&),

Figure 2-4

2.1.4 Accessory (Tone Squelch Board: CTNS20}

al Turn OFF the power of the transceiver, and install the tone
squelch board 1o the transceiver by Two SCCESS0MY SCIews,

b) Plug the connector of the tone squelch board securely into
the socket of the transceiver.

Figure 2-2

Figure 2-5 !



Warm up the instruments for at least 30 minutes before use.
General Conditions

Mote: Of RF alignment, the audio output isT0mW.
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2.4 Alignment and Performance Check

2.4.1 Power Supply

- 4 V5 V Regulator -

a) Apply a supply voltage of 7.2 V DC to the transceiver, and
siet the power switch to ON.

b} Connect a voltmeter to TF3 and check that the requlator
voltage at TP3 is between 4.75 and 525V DC., .

¢l Connect a voltmeter 1o TP4 and check that the regulator
voltage at TP4 is between 3.8 and 4.2 V DC,

d} The VHF current drain will be around 38 mA with squelch
ON, and the UHF current consumption around 45 maA with
squelch OM.

242 Microprocessor
- Clock -

NOTE: The microprocessor clock is 4 MHz. The internal
tone frequency is produced from the micro-
processor clock.

Accordingly, the tone frequency alignment be-
comes the microprocessor clock alianment.

2.4.3 PLL Synthesizer
- VCO Frequency Setting -

a) Set the channel frequency of the transceiver 1o 145,930
WHz in the receive maode.

b} Connect a voltmeter to TR1 and check that the voltage at
TP1 is between 1,75 and 1.55 V DC,

¢} Key the transmitter and check that the voltage at TP1
is between 1.4 and 1.7 V DC.

d) Set the channel frequency of the transceiver to 435.000
MHz in the receive mode.

&l Connect a voltmeter to TP2 and check that the voltage at
TPZ is between 2.35 and 2.65 V DC.

fI Key the transmitter and check that the voltage at TP2
is between 1.65 and 1.95V DC.

- Local Frequency —

a) Display frequencies of the VHF and UHF bands {in twin
model, and set the channel frequency of the transceiver
1o 435.000 MHz.

b} Key the transmitter and measure by a frequency counter
the output passed through a C = M coupler.

ci Adjust C410 so that the frequency counter reads
43500000 MHz.

2.4.4 Receiver

NQOTE: Perform alignment with the RF P.C. board's
shield plate remaining antached.

= UHF Sensitivity —

al Rotate the UHF and WHF sguelch control knobs of the

transceiver fully counterclockwise and clockwise, respec

tively.

Set the channel frequency of the (Standard Signal

Generator) transceiver and the S5G frequency ta 435.000

MHz. The 55G signal shall be subject 1o standard modula

tian, Connect the speaker plug in to the SPU terminal (UHF

external speaker jack],

Connect a voltmeter to TPS and raise the S50 output level

so that the voltage at TPS becomes about 0.5V DC.

Set the channel frequency of the transceiver to 435.050

MHz. Adjust C464, C470, C473, C473, C482 and L425

in this arder and repeat this sequence twice lomaximize

the reading of the voltmeter.

Set the channel frequency of the transceiver to 433.950

MHz, and adjust C482 so that the reading of the valtmeter

is maximized.

fi Set the channel frequency of the transceiver to 435 050

MHz, and adjust C464, C470, C473 and C479 in this order

50 that the reading of the valtmeter is maximized.

set the channel frequency of the transceiver to 435.050

MHz, and check that SINAD is less than -8 dBu.

Check that SINAD 15 less than 1.5 dB against the center

value ina range of 430.050 MHz to 433.950 MHz.

i} Set the channel frequency of the transceiver to 435.050
MHz, and check that 20 dB QS is less than -5 dBu.

i Set the channel frequency of the transceiver to 439 950
MHz, and check that the first image ratio is more than 45
dB.
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MOTE: If out of standard, reperform from step d).

ki Set the channel frequency of the transceiver to 435.050
MHz, and check that the S/N ratio is more than 44 dB.

[} With the S5G output level set to 20 dBu, adjust R333
so that the reading of the signal meter maximized.

m) Check that when the reading of the signal meter is maxi-
mum between 430.050 MHz and 439.950 MHz the 55G
output level is between 16 dBu and 24 dBu.

- VHF Sensitivity —

al Hotate the VHF and UHF squelch control knobs of the
transcerver fully counterclockwise and clockwise, respec-
Ty,

Set the channel frequency of the transceiver and the 556G
frequency to 145.990 MHz. The 55G signal shall be subject
te standard modulation. Connect the speaker plugin to the
SPV terminal (VHF external speaker jack).

Connect a voltmeter 1o TPS and raise the 556 output level
$0 that the voltage at TPES becomes about 0.5V DC.

Set the channel frequency of the transceiver to 145990
MHz, and adjust L408, L4093, L4710, L4171 and L412 in this
numerical order so that the reading of the volimeter is
maximized. At this time, check that SINAD is less than
-85 dBu.

Set the channel frequency of the transceiver and the S5G
frequancy 10 145.500 MHz. Then, with the SSG output
level set to 20 dBu, adjust K277 so that the reading of the
signal meater is maximized.
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2.4.5 Transmitter

— UHF RF Output —

NOTE: Before alignment, put the supply voltage and the
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transceiversvoltage in agreementwith each other.
For accurate alignment of the transmission
output, the RF P.C. board's shield plate should
remain attached. Then, connect the ground
cable as shown in Figura 2-8.

Set the supply voltage of the transceiver ta 12.8 V. and the
transmission output to the high power mode, Then, rotate
R228 fully counterclockwise.

Connect a voltmeter to the antenna connector and set the
channel frequency of the transceiver 1o 435.000 MHz.
Key the transmitter and check that the maximum output
power is more than 8.5 W.

After step b, set the transceiver to the VHF, transmission
output and high power mode, Key the transmitter and
check the output power is more than 5.5 W

set the channel frequency of the transceiver to 435.000
MHz, and set the transmission cutput to the high power
mode. Key the transmitter and adjust R502 so that the
output power is 6.5 W,

Set the supply voltage of the transmitter to 7.2 V DC, and
set the transmission output to the low power mode.

Set the channel frequency of the transceiver to 435.000
MHz. Then, Key the transmitter and adjust R229 so that
the output power is 0.4 W, At this time, check that
the current drain is between 480 mA and 580 mA,

Set the supply vollage of the transceiver to 13.8 V DC, and
set the RF output to the high power made,

Key the transmitter and adjust R227 so that the output
power is 5.2 W. At this time, check that the current
drain is between 1.2 A and 1.5 A,

Set the RF output to the middle power made,

Key the transmitter and adjust R228 so that the output
power is 2.8 W._ At this time, check that the curremt
drain is between 500 mA and 1100 mA.

Set the supply voltage of the transceivar to 6.0V DC, and
set the AF output to the high power mode.

Key the transmitter and check that the output power
is more than 1.2 W,

Set the supply voltage of the transceiver 1o 13.8 V DC and
set the transmission output to the high power mode.
Check that between 430.000 MHz and 433950 MHz,
when Key the ftransmitter the difference between
maximum and minimum in RF output level is within
0.5 W,

-VHF RF Cutput -

NOTE: Be sure to perform the VHF transmission output
alignment after the termination ofthe UHF trans-
mission ocutput alignment.

a) Setthe supply voltage of the transceiver to 13,8 V, and set
the RF gutput to the high power maode.

b} Connectavoitmeter to the antenna connector, and set the

channel frequency of the transceiver 1o 145980 MHz.

Key the transmitter and adjust R497 so that the output

power is 5.2 W. At this time, check that the current

drain is between 0.9 A and 1,25 A,

Setthe RF output to the mid power mode, Then, check that

the output level is between 2.2 W and 2.8 W, At this time,

check that the current drain is between 800 mA and

1100 mA.

Set the supply voltage of the transceiver to 7.2 V DC, and

set the RF output to the low power mode.

Check that the output level is between 0.24 watt and 0.45

W At this time, check that the current drain i between

480 ma and 580 mA.

C
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- UHF Modulation —

a) Set the supply voltage and channel frequency of the
transceiver to 7.2 V DC and 435.000 MHz. Cannect the
micraphone plug as shown in Figure 2-10 below in to
the external microphone jack, and adjust B357 so that the
frequency dewviation is £5 kHz provided that the AG
output is a sine wave of 1 kHz, 60 m\.

Turn ON the time constant 750 usec of the linear detector
filter, Then, check that the frequency difference between
the plus and minus areas in £5.0 kHz deviation is within
0.30 kHz.

Adjust the AG output and set the deviation to +3.5 kHz,
thersupon measure the distortion. At this time, check that
the distortion is within 3%.

After step o), check that with the microphone plug released
from AG, the AG output voltage is between 4 mV AC and
g m\V AC.
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— VHF Modulation —

a} Set the supply voltage and channel frequency of the
transceiver to 7.2 ¥V DC and 145.990 MHz. Connect the
microphone plug as shown in Figure 2-10 below in to
the external microphone jack, and adjust 395 so that the
frequency deviation 15 +5 kHz provided that the AG
output is a sinewave of 1 kHz, 60 m\v.
Turn OM the time constant 750 usec of the linear detector
filter. Then, check that the frequency difference between
the plus and minus areas in £5.0 kHz dewation is within
0.30 kHz.
Adjust the AG output and set the deviation to +3.5 kHz,
thereupon measure the distortion. At this time, check that
the distortion is within 5%.
d) After step c), check that with the microphone plug released
from AG, the AG output voltage is betwean 4 mv AC and
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AuDid
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Figure 2-10

= Built-in Touch Tone Board -

a} Perform transmission with the microphone plug connected
in 1 the external micrephone jack. At this time, the audio
generator (AG) output shall be zero.

Setl the channel frequency of the transcemver 1o 435.000
MHz.

Adjust R207 so that when the “8” key is pressed, the
frequency dewviation 1s £3.2 kHz. At this time, check that
the monitor sound is heard from the speaker

| Set the channel frequency of the transceiver to 145,950
MHz, and connect the microphona plug in to the external
rmicraphone jack, then Key the transmitter.

Check that when the "B” key is pressed, the frequency
deviation is between +2 7 kHz and £3 8 kHz.

b}
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- UHF Tone Squelch Board: CTNG20 —

i Install the tone squelch board into the transcewver, after
which st the pertinent switch of the transceiver to OM,
Turn ONM the tone squelch and set the tone frequency to 57
Hz.

Set the channal frequency of the transceiver to 430.050
MHz. Then, check that the tone frequency deviation is
between £0.5 kHz and £0.9 kHz, and the distortion is
within 15%. |f without, adjust R802 so that the deviation
i +0.6 kHz.

Set the tone frequency to 250.3 Hz. Then, check that the
tone frequency deviation is between 0.5 kHz and 0.9
kHz, and the distorticn is within 15%

- WHF Tone Squelch Board: CTNS20 -

al Install the tone squelch board into the transceiver, after
which set the pertinent switch of the transceiver 1o ON.
Turn ON the 1one squelch and set the tone frequency to 67
Hz.

et the channel frequency of the transceiver to 145.990
MHz. Then, check that the tone frequenty deviation is
between0.5kHz and +0.9 kHz, and the distortion is within
15%. If without, adjust RE0 so that the deviation is +£0.75
kHz.

Set the tone frequency te 250.3 Hz. Then, check that the
tone freguency deviation is between £0.5 kHz and +0.9
kHz, and the distortion is within 15%,

b
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Table 2-1
TONE FREQUENCY iHz) |
67.0 7.4 1365 192.8
719 | 1000 1413 2035
74.4 1035 146.2 210.7
77.0 107.2 151.4 2181
| 797 1109 | 1567 275.7
825 114.8 162.2 233.6
85.4 118.8 167.9 241.8
88.5 1220 173.8 250.3
91,5 127.3 179.9
4.8 1318 186.2
|

- UHF Tone Burst —

al Set the channel frequency of the transceiver to 435.000
MHz.

bl Engage the transmission mode with the microphone plug
connected in to the external microphone jack.

¢l Press the CALL buttan and emit the burst signal,

d} Adjust R392 so that the frequency deviation is £3.5 kHz.

e} Check that the tone burst frequency is between 1,730
Hzand 1,770 Hz, the frequency deviation is bebween
+3.2 kHz and +3.8 kHz and the distortion is within 7%.

—VHE Tone Burst—

Set the channel frequency of the transceiver to 145.000
hHz.

! Engage the transmission mode with the microphone plug

connected in to the external microphone jack.

c} Press the CALL button and emit the burst signal.

di Check that the tone burst frequency is between 1,730 Hz
and 1,770 Hz, the frequency deviation is between +3.2
kHz and £3.8 kHz, and the distorion is within 7%
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