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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Figure 2-7 Receiver test set up

— — S — - —d




POWER SUPPLY ‘
13.8V

Hlooo00o

|

Illl'lllll

=
T

=[]

(o I s T |

© o

Figure 2-8 Ground cable running for transmit power alignment
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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.

b
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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.

b
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2.4.5 Transmitter

— UHF RF Output —

NOTE: Before alignment, put the supply voltage and the

al

b
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f)

g
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k}

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

d

- 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.

b
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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

D

c

RO PLUG

AuDid
GERERATOR

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}

£a

BL

a

- 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%

d
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3. Specifications

Uniess otherwise noted, the following specifications apply to
both UHF and VHF bands for the C528.

3.1 General Specifications

Transmit/receive frequency range
ireemnnn e WHE 144,000 to 147.995 MHz
UHF 430.000 to 438.995 MHz

T g T e By <o OB S 5,10, 12.5, 20, 25, 50 kHz
il ee (11 | (o T a6 O s S S 16 F3
Vo g ] IR ol e - ) N o 2V DE
Input voltage rangeB.0 10 .o 160V DC

Current drain
Transrmit
13.8V DC Hi
Hi (5.0 W1 Approx. 1100 mA (WHF)
Approx. 1300 ma (UHF)
Mid (2.5 W) Approx. 900 méA (VHF)
Approx. 1000 maA [UHF)
T2V DC Hi{20We:  Approx. 850 mA (WHF)
Approx, 1000 mA, (UHF)
Mid (2.0 W): Approx. 850 mA (WVHF)
Approx, 1000 mA (UHF)
1387.2VDC Lo{0.35W): Approx. 480 mA (VHF)
Approx. 480 maA (UHF)
Standby receve (Twin band mode); Appros. 70 mA (WVHES
LUHF}
(Mono band mode): Approx. 36 maA (WVHF)
Approx, 45 mA {UHF)
Battery save (Twin band mode): Approx. 32 ma (VHF/UHF}
{Mono band mode): Approx. 17 ma (VHF]
Approx. 18 mA {LIHF)
Auto Power OFF (.P.0): Approx. 1 mé& (VHF/UHF)
Microphong INpUT IMPEdance ... ... snnsmess e D £
T} e TR LiaT oy T o T o RN PNOIY S st ol e LN - 6
Dimensions of transceiver itself (without projections):
157 (H} x 55 (W) x 31 (D} mm
Veight....eeenre v .. 450 g {with batteries and antennal

3.2 Receiver

- Meassuremeants are made in accordance with ElA-J Stan-
dard ART-04. —

Receiving system ... Double superheterodyne
Intermediate frequency ... WHF: First IF 21.80 MHz {lower)
Second IF 455 kHz {lower)
UHF: First [F 23.05 MHz (lowear)
Second |F 455 kHz (upper)

Recewve sensithvity (12 dB SINAD)
=10 9B (16 dB for JAIA method)
SN ratio atinput SV Lo e 30 DB or more

Squelch open sensitivity ........ =14 8
Audio output power ...

200 m\W [distortion 10% at 8 L)

3.3 Transmitter

- Measurements are made in accordance with EIA-J Stan-
dard ART-03. -

AF output power ... e His 2.4 W fwith VHE CBT151)
2.0 W lwith UHF CBT151)

2.8 W (with VHF CNB150, CNB151, CNB153)

2.5 W bwith UHF CNB150, CNB151, CNB153)

5.0 W lwith VHF CNBE152)

- 5.0 W (with UHF CHNB152)

Mid: 2.3 W {with VHF CBT151)}

1.8 W twith UHF CBT151)

2.5 W (with VHF CHNB180, CNB151, CNB153}

2.5 W [with UHF CNB1S0, CNE1581, CNB153)

Lo: 0.35 W [VHF/UHF)

Spurious ratio... ... iy =60 dB or better
Maximum frequency deviation ...................iove 5.0 kHZ
fodulation methed...... ... Reactance modulation

3.4 Internal Touch Tone Board

- Decoder -

Squelch open sensitivity ..o S 20dB SINAD

(* The squelch open sensitivity refers to the value when the

canditions al—d) to follow are met}

al When the frequency response of modulation is flat

bl When the frequency deviation with the "8" key is £3.2
kHz:

¢ When operation is made on paging mode 777777,

di When signal 1s operated at the timing of 50 msec ON and
50 msec OFF for each digit of transmission code,

3.5 Accessory

Tone Squelch Board: CTNS20

~ Encoder -
Tone frequency i .o BRA T £2650.3 H2
Tane frequency deviationwithin:g ... = *5%
Cutput level fwith VOL max.}z...........2 350 mV [at 179,89 Hz)
Tone frequency distortion: s S ET0%
— Decoder -

Opanlavell ..o sense oo My {at 179.9 Hz)
Response time: . e 200 M Sec (at 166.2 Hz)
T AT AT o e s sicimaies e i i e A B T k)

Performance specificaticns are nominal, unless otherwise
indicated, and are subject 1o change without notice.



4. THEORY OF OPERATION

4.1 Power Supply

Those voltages on which CB2E operates are summarized in
the following.

Table 4-1 Voltages
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4.2 PLL Synthesizer

4.2 PLL Synthexizar
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Figure 4-1 PLL Block Diagram

— VHF/UHF -
The PLL eircuit contains two systems for VHF and UHF,
respactively. Moreover, are incorporated total four VCO
members. twa far VHF transmission and reception, and other
twio for UHF transmission and reception. Each VCO csaillation
fraquency is determined by the information from the micro-
processaor. During: reception, a VCO oscillation frequency is
lower by 21.8 MHz than the display Trequency in case of VHF
and lower by 23.05 MHz in case of UHF.
During transmission, 8 YCO oscillates just at the display
freguency whether WHF or UHF

10

—WHF -

The PLL local oscillation frequency 1s made by VEO QB03 for
reception, and by VCO Q808 for transmission. The output
signal of either VOO is input to the ransmission or recepton
circuit. Part of this autput signal is applied to the input pin 8 of
the prescaler of the PLL 1C by way of switching diode QB05,
and is thereat divided into & kHz {tunning step 25 kHz) by a
programable counter (into 6.25 kHz for tunning step 12.5 kHz).
The PLL reference oscillation frequency which is 12.8 MHz
due 1o X401 and 0405 is divided into the reference frequency
of 5kHz lor6.25 kHz) by programmable counter 0401, This ref-
erence frequency is phase comparedwith the farmer 5 kHz (or
6.25 kHz) at phase comparator 2402, That phase differenceis
output to pin 5, from which it is then applied 1o the PLL loop
filter (low pass filter). Thereby removing the 5 kHz (6.25 kHz)
component, it is converted into a form of a DC voltage, which
isin turn applied as the control voltage to vari-cap diode Q601
and Q602 forreceptian, andtovan-cap diode Q606 and 607 for
transmission. In the medulation circuit, the VCO signal is
subject to direct modulation by vari-cap diode Q609

- UHF -

The PLL local escillation frequency s made ty VOO Q853 for
reception, and by VCO Q658 for transmission. The output
signal of either VCO is input 1o the ransmission or reception
circuit. Part of this autput sgnal is applied to theinput pin 8 of
the prescaler of the PLL IC by way of buffer amplifier 0655,
and is thereat divided into 5 kHz {tunning step 25 kHzl by a
programable counter (into 6.25 kHz for tunning step 12.5kHz).
The PLL reference oscillation frequency which is 12.8 MHz
due to X401 and 0405 is commaon with VHF, The subsequent
process up to the control voltage is the same as with VHF. The
antrol voltage is applied to vari-cap dicde Q651 and Q652 for
reception, and tovari-cap diede 0656 and 06857 for transrris-
sion. In the modulation circuit, the VCO signal is subject to
direct modulation by vari-cap diode 0655,

4.3 Receiver

The receiving system is a doublle-conversion: super-hetero-
dyne system with the first |F of 21.8 MHz (lower) and the
second |F of 455 kHz flower) for VHF, and the first IF of 23.05
MHz (lower) and the second IF of 455 kHz (upper) for UHF,

4.3.1 Front End

The RF signai picked up by the antenna 15 subject to discrimi-
nation between VHF and UHFE by way of a dupiexer (WHF: low
pass filter, UHF; band pass filtar).

~ WHF -

The RF signal through the duplexer is applied to RF coil L408
by way of the antenna switching circwit. The signal tuned by
L408, after being amplified by RF amplifier 0412, is applied o
the gate of afirst mixer 0413 by way of aband bass filter (L4083,
L4110, L4111



— LUHF -

The RF signal through the duplexer is applied ta RF coil L417
by way of the antenna switching circuit. The signal tuned by
L417, after being amplified by RF amplifier 0415, is further
amplified by another AF amplifier Q416 through a band pass
filter (L418, L4193}, after which it is then applied to the base of
a first mocer Q417 by way of another band pass filter (L420,
L4210,

4.3.2 First Mixer

- VHF -

The receive signal (f0) amplified by RF amplifier Q412 is
applied to the gate of 0413, and the PLL local signal (f0—21.8
MHz) is applied to the source of 0413, At 0413, there arg
creatad a sum and a difference of {0 and (f0 - 21.8 MHz).
However, by a crystal filter circuit (L4172, F401, F403), the
difference of 21.8 MHz is selected, and after removal of
spurious signal, applied to IF amplifier Q414.

— UHF -

The receive signal (f0) amplified by RF amplifier 2416 and the
PLL local signal (f0 — 21.8 MHz) are applied to the base of
Q417. A1 0415, thereare created a sum and a difference of 10
and {f0 - 21.8 MHz). However, by a crystal filter circuit (L425,
Fa02, F404), the difference of 21 .8 MHz is selected. and after
removal of spurious signal, applied to IF amplifier Q421.

433 IF

- VHF -

The signal converted inte the first IF is applied 1o a first IF
amplifier 0414, and after amplification thereat, applied to the
pin 20 of VHF detector circuit 2240, The first IF signal applied
to the pin 20 is mixed with the second local signal of 21.345
MHz at the second mixer in Q240, after which it is then
converted into the sacond |F of 455 kHz.

The second IF signal is output from pin 4 and, after removal
spurious sianal by ceramic filter F201, is apphed to pin B,
The second IF signal applied to pin 6 is demodulated at the
second IF limiter amplifier and quadrature detector circuit in
(240, and is output as an audio signal from pin 11,

— UHF -

The signal converted inte the first IF is applied to a first IF
amplifier 0421, and after amplification thereat, applied 1o the
pin 20 of UHF detector circuit 0249, The first |F signal applied
to the pin 20 is mixed with the second local signal of 23.05
MHz at the second mixer in Q249, after which it is then
converted into the second IF of 455 kHz.

The second IF signal is output from pin 4 and, after removal
spurious signal by ceramig filter F202, is applied 1o pin 6.
The second IF signal applied to pin 6 is demodulzated at the
second IF limiter amplifier and quadrature detector circuit in
0249, and is output as an audio signal from pin 11,

11

4.3.4 Audio Circuitry

= WHF -

The audio signal output from the pin 11 of G240, after making
its AF freguency response of less than 3 kHz by the deem-
phasis circuit (R307, C272, R308, C273), is applied to muting
circuit G246, The output of Q246 is volume-controlled by AF
volume control A312 and is amplified at audio preamplifier
0248 for driving speaker E101, after which it is applied to the
pin 6 of audio power amplifier 0256 (1/2) for amplification.

- UHF -

The audio signal output from the pin 11 of G249, after making .

its AF frequency response of less than 3 kHz by the deem-
phasis circuit (R358, C313, R359, C314), is applied to muting
circuit G253, The output of 0253 is volume-controlied by AF
volume control R363.

With the speaker plug unconnected in to the SPU terminal
(UHF external speaker jack), the signal is amplified at audio
preamplifier Q248 by way of analog switch Q284, after which
itis applied to the pin 6 of audic power amplifier Q256 (1/2) for
amplification. At this time, VHF and UHF saunds are heard
frcm the speaker at the same time.

\With the speaker plug connected in to the SPU terminal (UHF
external speaker jack). the signal is amplified at audic pream-
plifier (255 with analog switch Q254 OFF, after which it is
applied to the pin 7 of audio power amplifier Q256 (1/2) for
amplification. At this time, the WVHF audio signal is output from
the SPY terminal (VHF external speaker jack), while from the
SPU terminal the UHF audio signal is output, thus in a UHF/
VHF separate manner.

4.3.5 Squelch Circuitry

—VHF -

Of the audic signal from the pin 11 of 0240, its 455 kHz
companent is remeved by a low pass filter (R283, C256) and
a squelch adjustment line is set by squelch contrel RZ8E.
Subsequently, the noise component alone is extracted by a
high pass filter (C258, R287, C25% andis applied topin 12, The
noise componentamplified in Q240is cutput from pin 14, then
rectified in Q241 into a DC voltage and applied to the pin 15 of
207, At this time, when the DC voltage at pin 1515 0.7 WV or
rmore, the squelch signal from pin 16 becomeas “low” so that
the squelch operates, whera as the DC voltage at pin 15is less
than 0.7 V, the squelch signal from pin 16 becomes “high” so
that the sguelch does not operate.

The sguelch signal from pin 16 is input to the pin 24 of Q201
for use in control over a feature operation.

®
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- UHF -

Of the audio signal from the pin 11 of 243, its 455 kHz
component is removed by a low pass filter (R339, C296) and
a squelch adjustment line is set by sguelch control R341.
Subsequently, the noise component alone is extracted by a
high pass filter (C298, K342, C229) andis applied topin 12. The
noise compenentamplified in Q243is output frompin 14, then
rectified in G250 into a DC voltage and applied to the pin 15 of
C¥241. At this time, when the DC voltage at pin 121 0.7 V ar
more, the sguelch signal from pin 16 becomes “low” so that
the squelch operates, whereas the DC voltage at pin 15 is less
than 0.7 V, the squelch signal fram pin 16 becomes “high” so
that the squelch does not operate,

The squelch signal from pin 16 is input to the pin 24 of G201
for use in control over a feature operation.

4.3.6 Signal Meter Circuitry

- VHF -

A partof the signal from the pin 6 of 0240, as the signal meter
signal, is applied 1o semi-fixed resistor B277 and is amplified
at 0242, The signal meter signal thus amplified is converted
inta a DC voltage at 243 and is applied to the pin 32 of G201,
after which it is &/D converied and then works for the signal
meter on the display.

—UHF -

A partof the signal from the pin 6 of Q248, as the signal meter
signal, is applied to semi-fixed resistor R333 and is amplified
at (1742, The signal meter signal thus amplified is converted
into a DC voltage at 0252 and is applied to the pin 32 of 0201,
after which it is &/D converted and then warks for the signal
meteron the display.

4.4 Transmitter
4.4.1 Microphone Amplifier and Modulation

— VHF/UHF -

The sound, after being converted into an audio signal through
the internal or external microphone, is applied to microphone
amplifier Q261 for amplification. Q261 congists of an single
stage of an operation amplifier, including a pre-emphasis
circuit, The audia signal thus amplified is inpul to the low pass
filter consisting of an single stage of an aperation amplifier, By
the low pass filter in Q261 attenuates audio freguency of mare
than 3 kHz by 18 dBfoct. The deviation is level adjusted by
semi-fixed resistor A395 (VHF) or R397 (LUHF), and is applied
1o the YCO medulation circuit. The tone burst signal is level
adjusted by semifixed resistor R292 {dev. adjustment), and
through a low pass filter (R392, R393, C343), is applied to the
noninverting input pin 3 of a low pass filter in G267,
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4.42 Power Amplifier

- VHF -

The signal output from the OTV pin of a VCO for VHF is
amplified at younger amplifier 0424 and is input to the pin 1 of
power module 0425, The signal amplified at Q424 is further
amplified at 0425 to 5.0 W {at 13.8 V] in the high power
operation, it

The signal armplified at Q425 isoutput from pin 4. and after the
sufficient attenuation af the second and third harmonics by
way of a low pass filter, an antenna switching circuit and a low
pass filter in the duplexer, is supplied to the antenna.

In the transmission output adjustment, by B497, the "high”
power is set to 5.0 W, the * mid” poweris to between 2.0 and
3.0W, and the "low” power is to between 0.2 and 0.6 W.

— UHF -

The signal output from the OTV pin of a VCO for UHF is
amplified atyounger amplifier 0432 and is input to the pin 1 of
power module 0433, The signal amplified at Q432 is further
amplified at Q433 to 5.0 W {at 13.8 V) in the high power
operaticn.

The signal amplified at 0433 is output from pin 5, and after the
sufficient attenuation of the second and third harmonics by
way of alow pass filter, an antenna switching circuit and @ fow
pass filter in the duplexer. is supplied to the antenna.

In the transmission output adjustment, by R227, the "high”
power is set 1o 5.0 W, the "mid” power is to 2.5 W and the
“low” power is to .35 W.

4.4.3 A.P.C [Automatic Power Control] Circuit

—VHF -

A part of the AF cutput to a low pass filter (L4086, C580, C435,
C434) is detected by diode Q429 and converted into a DC
voltage. The detection voltage converted into a DC voltage is
input to the APC circuit (Q433, 440, 0441, Q442), The detec-
tion voltage to the pin 1 of Q493 controls the APC voltage
supplied to the VHF VCO by way of 0440, Q442 and G441 10
keep the RF cutput constant.

— UHF -

A part of the RF output to a low pass filter-(L415, €539, C480,
C581) is detected by diode 0434 and converted into a DC
voltage. The detection voltage converted into a DC vollage 1s
input tothe APC eircuit (Q439, 0440, G441, 0442), The detec-
tion voltage to the pin 1 of Q483 contrals the emitter current
of younger amplifier Q432 by way of 0440, 0442, 0441 and
443 to keep the RF output constant.




45 Control Section

The I/O port functions are as follows:

45,1 Microprocessor 0201

e

Table 4-2
Pin MNo. o Symbaol Description
1 ] OE High: Qutput of output data control signal to touch tone decader 1C Q201.
2 6] FD High: Output of power down signal 1o touch tone decoder 1C Q901. -
3 0] CSLV VHF LCD driver Q101 chip select signal cutput.
4 8] csLy Law: UHF LCD driver ©102 chip select signal output.
5 @] D U Output selection between VHF and UHF of IF detection signal to touch tone decoder
IC Q901.
High; VHF Low: UHF
6 o LCSO Serial data output to LCD drivers G101, Q102, and touch tong decader 1C Q901
7 I RESET Low: Microprocessor reset
8 = x2 Cerarnic oscillator connection pin
a — Kl Ceramic oscillator connection pin
10 o LCCK Data clock signal output to LD drivers Q101, Q102 and touch tone decoder IC Q9.
11 9] sacuy UHF squelch operation  High: Operation  Low: MNon-operation
12 O Qcy VHF squelch operation  High: Operation Low: Nan-operation
12 9] RX LED Low: Reception of UHF or VHF, or both
14 /0 kD3 (BUSY)
15 /O KD2
16 /O kD1
17 (9] KDi1E Keyboard data line
18 1o K3 (SQOF) Low: When squelch OFF button is pressed
19 o KZ (LAMPY Low: When lamp butten is pressed
20 Fie] K1 WHF Low: VHF button is pressed
21 Mo} KB [UHF) Low: When UHF button is pressed
22 = MTRZ
23 = MTH Diade matrix ling
24 | 50LY VHF squelch input signal  High: Squelch non-operation  Low: Squelch operation
25 I SaLl UHF squelch input signal  High: Sguelch non-operatian Low: Squelch operation
26 = WSS Ground
27 | CALL High: When CALL button is pressed
28 | BACK UP High: Operation on reqular power  Low: Power backup
79 I EU High:; The UP signal when the rotary channel selectar is rotated clockwise is subject
1o signal counting.
30 I ED High: The DOWN signal when the rotary channel selector is rotated counterciock-
wise is subject to signal counting.
K I ShU UHF signal meter analog signal input
32 | ShIV WHF signal meter analog signal input
a3 I SOTU UHF tone detection input with tane squelch connected  High: Far tone decoding
24 I LaT VHE tone detection input with tone squelch connectad High: For tone decoding
35 I FTT High: When FTT button is pressed
3 | FUMC High: VWhen FU NCTION button is pressed
37 o MUTE High: Mute operation for touch tone output
28 — _ —_—
39 o BLBST Buzzerftone square wave output
40 0 TEU Tone squelch UHF tone data strobe signal output
41 I SHBST) High: when tone burst is set
42 &) S50 Serial data signal output to PLL and tone squelch
43 (8] SCK Data clock signal output to PLL and tone squelch
44 I UL High: With VHF/UHF PLL not in phase lock
Lowe: With VHF/UHF PLL in phase lock
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Tabe 4-2
’?n Mo, 1o Symbal Description
45 a RU Lew: For UHF reception
c} 46 8] BV Low: For VHF raception
47 e S
48 —_ — '
49 Q TV Low: Power supply to UHF VCO far transmission
50 0 A Low: Power supply to VHF VCO for transmission
51 8] T Low: Fer UHF transmision
B2 8] T Low: For VHF transmision
53 o POW High: Fower backup  Low: Operation on regular power
54 o PEL Diata strobe signal output to UHF PLL  High: Latch up
85 O BEM: Data strobe signal output to VHF PLL  High: Latch up
55 (8] LAMP Laow: LCD back light ights:
57 - VDD Power supply pin (positive), approx. 4.3V DC
58 I VoD Power supply pin (positivel, approx. 4.3V DC
59 o H Low: For high power operation af transmission
60 0 ¥ Lew For middle power operation of transmission
61 8] C/Ex [DWV) LCD drivers ©101/Q7102 command/data signal output
62 @) MGMI High: Audic power amplifier ON
63 5] TEY Tane squelch VHF tone data strobe signal output
&4 O EM Tauch tone encade shift register Q902 enable signal output
High: Latch up

4.6 Built-in Touch Tone Board

4.6.1 Decoder

As to s part of the second IF signal from the pin 11 of Q240 or
(1249, the inverter Q257 and VHFAUHF selection switch Q258
or 02589 are aperated by the signal from the pin 5 of micropro-
cessor 2201 to nput the [F detection signal 1o the AFD pin
The IF detection signat input to the AFD pin is then entered 1o
the pin 2 of DTMF encoder Q901. The signal thus entered is
judged as to whether it is valid or invalid.

VWhen valid, from the pins 12 10 15 of G907, the DTMF signal
deceded inte digital form is cutput to the DO to D3 pins.

4.6.2 Encoder

The seral data outpul from the pin 6 of G201 is entered to the
pin 2 of 8-stage shift register Q902. The serial data thus
entered is converted into a 8-bit paralle! form, and cutput from
pins 4-to 7 and 17 to 14.

The parallel signal output from these pins is input 1o the pins
4to6, 10and 12 to 150i DTMF encoder Q803, afterwhich the
DTMF signal corresponding to the input data is emitied from
pin 17,

14

4.7 Tone Squeich Board: CTN520

4.7.1 Decoder

—VHF -

From the AFIV pin, the VHF [F detection signal is input to the
pin 27 of 2801, and Q2035 switched according ta the output
of the pin 17 of 0207 so that the tone squelch signal is autput
tothe SOTV pin. When the tone signalisin agreement, the pin
17 of Q801 becames “high”. Thereby, the SQTV pin goes
apen 50 that the squelch wrns OFF.

Whean the tone signalis not in agreement, the gin 17 of G807
becemes "low"”: Thereby, the SOTV pinbecomes “high” so
that the sguelch turns ON,

- UHF -

From the AFIU pin, the UHF IF detection signal is input to the
pin 27 of Q202, and Q204 is switched according to the output
of the pin 17 of 3802 so that the tone sguelch signal is oulput
tathe SQTU pin. When the tone signal is in agreement, the pin
17 of QB02 becomes “high”. Thereby, the SQTU pin goes
open so that the squelch turns OFF.

When the tone signalis not in agreement, the pin 17 of G202
becomes “low"”. Thereby, the SQTU pin becames “high” so
that the squelch turns ON.

4.7.2 Encoder

— VHF-
The tone signal, after output from the pin 18 of QB0 is
emitted 1o the TONEY pin through semi-fixed resistor R80T,

— UHF -
The tone signal, after autput from the pin 1801 Q02, is emitted
to the TOMELU pin through semi-fixed resistor RB02.




4.8 Terminal Description

4.8.1 Transceiver Board

Terminal | Description Terminal | Description
W401 (J201) V101
| RV 4.0V DC for VHF reception GHND Ground
IRV WHF 21.80 MHz IF line CALL CALL signal ling (High 1o Low when calling)
s\ 5.0V DC line 4]
MODU UHF vCO modulation line K1 .
MODV_| VHF VCO modulation line K2 Kaybonet it i
VTU UHF TXVCO 4.0 V DC line K3
VYRU UHF RX VCO 4.0 VC DC line kDO
TVE 5.0V DC line for VHF transmission KD1 Keyboard data lines
VTV VHE TXVCO 4.0V DC line KD2 {Touch tone data ines)
UL Unlock signal line  High when unlock kD3
SCE PLL IC data clock signal C/D (DV) | LCD driver command/data signal
SO PLL IC data signal Csll UHFE LCD driver chip select signal
PEU UHF PLL IC data strobe signal CELV WHF LCD driver chip select signal
PV WVHF PLL IC data strobe signal MICG | High to Low when PTT button is pressed
W402 (J202) MIC Microphone line
TUS 5.0 W DC for LUHF transmission LCS0 LED driver touch tone data signal
POW TX power level line CCCE | LCD dnver touch tone data clock signal
RU 4.0 VDC far UHF transmission AFD Touch tone |F detection signal input ling
2B Line passing the power switch PD Touch tone decode 1C Q801
[EU UHF 23.06 MHz IF line Power down signal [High: Power diowen}
GMD Ground OE Touch tone decode 1C 0301
W403 (J203} Output data control signal {High: Enabled)
SPA VHF speaker ling ch Touch tone encode shift register enable signal
SPK Internal speaker line DTiMF Touch tone signal output line
PG Speaker around Y 5.0V DC line =
SPS Speaker switch (Low to High when SPU sP Internal speaker ling
terminal is plugged) SPG Speaker ground
I SPU UHF speaker line LAMP | Lamp line
MIC Microphone ling GMND Ground =

4.8.2 Built-in Touch Tone Board

4.2.3 Tone Squelch Board

Terrminal | Description Terminal | Description
- W801 (J204) {Tone Squelch Board}
DTME Touch tone signal output ling TONU JHF TX tone signal autput
AFD Touch tone IF detection signal input fing TOMY | WHF TX tone signal output
BV 5.0V DL line AFIU UHF BX tone squelch IF detection input line
EM Touch tone encode shift register enable AFIY WHF FX tone squelch [F detection input line
signal SO Tone squelch IC data signal
OE Touch tone decode output data control SCK Tone squelch data clock signal
{High: Enabled) ] UHF RX tone squelch detection output
PD Touch lone decode power down signal {Squelch OMN/OFF signal)
{High: Power down) SaTv WHF FX tone squelch detection output
[B]8] {Squelch ON/OFF sianal) —
Di j GND | Ground
bz Touch tone data line TEU UHF tone data strobe signal
o3 P akv VHF tone data strobe signal
oV Touch tone decode detection signal fine | sV 5.0V DC line
iWhen detected: High}
GND Ground
LCSO Touch tone encode shift register data signal
LCCE | Touch tone encoda shift register data clock 2
signal
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6. EXPLODED PARTS VIEW AND PARTS LIST
6.1 General

Information on most electrical and mechanical pansisincluded in the parts list. The parts are listed by reference symbaols inalpha-
numeric arder.

6.2 Chip Parts

First through fouth digital of part numer indicates chip part as follows:

- CAPACITORS - - SEMICONDUCTORS — —RESISTORS - - INDUCTORS —
DE4 ... HA el i B
Bba... . |y PR Bl e

DD9...... g B MNN........

Dk4 ....... R

DKS

B

DF2

EY

6.3 Ordering Replacement Parts

Please note that dealer may not be able to fill replacement parts orders without such identifying information as:

+ Reference Symbol

= Part Number

« [Description

= Lnit Model Seral Number
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