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ZIRCUIT ALIGNMENT

RQUIT :

mnect a frequenc, counter and an RF-voltmeter to TP-1 {Ql02 gate 2}.
nnect a DC voltm ter to TP-3 (L215).

sh the G416 swit. - to set the CH16.

just L213 until e DC voltmeter connected to TP-3 indicates 2.0V.
just L210 until : o RF-voltmeter conmnected at TP-1 indicates a

ximm value.

just VC401 until he frequency counter connected to TP-1 indicates
6.100 MHz.

t the channel to 6.

ke sure the PLL ¢ rcuit can lock at a voltage lower than 10V.

ITTER :

pewer adjustmens
) Comect an RF- ower meter, frequency counter, and a FM receiver to

the antenna cc .nector.

Set the channc . to 18.

Place the 1W - 25W switch in the 1W position.

Adjust VR201 ¢ , obtain the RF power cutput of 0.8W.

) Place the 1w - 25W switch in the 25W position.

) Adjust VR301 t , obtain the RF power output of 25W.
aquency Adjustmer

) Set the channc = to 18.

) Adjust VC401 © ) set the antenna frequency to 156.900 MHz.
Julation Adjustmr &

) Place the cha el to 18.

) Feed a 1 KHz, .0mV audio signal to the microphone input circuit.

Adjust VR302 : ) set the FM receiver's deviation to 24.7 KHz.

Adjust the mi. ophone input signal level so that the deviation
becames +3 KH
) Make sure tha: distortion of demodulated output of the FM receiver

is less than 3 3.

ect a signal gel rator to the antenna connector and adjust the
'!:atcr to providi frequency of 156.800 MHz., deviation of +3 KHz.,
the output leve. of 20 dBuv.

the channel to ‘5.

sect the DC-volt: :ter to TP-2 (R119).

st L101, L102, : .03, L104, L105 and L106 until the DC-voltmeter
rected to TP-2 ir iicates a maximum value.

the channel to : :.

st the signal gu erator frequency to 162.00 MHz.

st L104 until & ° DC-voltmeter connected to TP-2 indicates a

mm value.

ure 12 dB SIND : .nsitivity at channels 06, 16, and 28, and make sure

: all channels i1 ‘icate sensitivity of 0.5 uV or higher.
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CIRCUIT OPERATIONS

Phase Locked Loop (P.L.L.) and Voltage Controlled
Oscillator (V.C.0.)

The ovscillating frequency of V.C.0.(0207) 1s set as
(channel frequency — 10.7) MHz. 1n receiving and (chanpel
frequency) MHz. 1n transmitting, and the channel spacing is
25 KHz.

Press the channel selector switch and select the channe]
number you want, which will oe indicated on the LCD display.

he selected channel 1s enterud to the microcomputer (1C401),

‘The microcomputer conveys tne counter number corresponds to
the registered channel nunber to the programmable counter
{1C402).

The counter number to be conveyed to the programmable count-
er will be lramsmitted with the syncronized serial data
system.  Phe counter number entered to the programmbale
counter will be latched until (he next number 1s entered.

The counter number will be calculated with the following
me thods .

When transmitting N - cnennel Frequency (M)
0. 00625

The oscillating frrquency of V.C.O. 1s amplified At AMP
(Q308) aud entered to the programmbale counter. The pro-
grammable counter divides the V.C.0. oscillating frequency
with the "N" value which is the counter number.

The oscillatirg circult inside of IC402 will do a crystal
oscillation of 12.8 MHz. The crystal osclllating frequency
12.8 MHz. will be davided ard becomes to the reference
frequency of P.L.L.

The P.L.L. comparates the oscillating frequency of V.C,0.

divided at. the programmable counter and the reference fre-

quency, and controls the oscillating frequency in stability

through a lowpass (1lter (IC301) and a voltage controlled a
capacltor diode (D204).

The oscillating frequency of V.C.0. is amplified at AMP

When recelving n o Channel Freguency (MHz.) - 10.7 (0206, Q207} amd to be applled to the receiving section
0.00625 {block) or the transmittlng section (block).
1. TRANSMITTER (TX) S. SQUELCH (S0)

The channel frequency signal is amplified by amplifiers Q201 & Q202
and drives the RF-power module IC201.

In the RF-power module, the channel signal is subject to automatic
power control, and amplified to 25W in the high power mode and to
1¥ in the low power mode. Thus amplified power cutput is finally
fed to the antenna connector in passing through an antenna filter.
An antenna filter are provided to reject spurious frequencies
adjacent te the channel frequency and harmonc frequencies,

respectively.

2, AUTOMATIC POWER CONTROL (A.P.C.}

A signal, which is proportional to the RF-output power of the RF-
power module, is detected and rectified buy a detector D201.

The DC output proporticnal to the RF-output power is amplified in
DC amplifiers Q302, Q303 and 0304, and then applied to the control
circuit Q305.

The control circuit controls the power supply voltage to the RF

power module and the voltage to the driver circuit Q201, thus 7.

controlling the antenna output power.
Q301 functions as a power output switch which selects either 25W

or 1W.

3. MODULATOR

An audio signal developed ip a microphone is fed to the audio

amplifier 1C302 and amplified.

The amplitude of the audio signal is limited to the value which 8.

gives the maximum deviation by the I.D.C. circuit D303 and D304.
The amplified audio signal enters the modulator D203 through a roll-
off filter circuit which limits the occupied bandwidth.

The modulator uses a voltage controlled capacitor and modulates the

V.C.0. frequency with the audio signal.

4. RECEIVER (RX)

Signals induced on an antenna are amplified by the RF amplifier 101
and all undesirable frequency camponents outside the band are eliminat-

ed in passing through the five stage resonator.

The amplified RF signal is mixed with the local frequency signal sent 10.

from the V.C.0. in the first mixer circuit Q102, thus developing a
first IF signal of 10.7 MHz. The IF signal is then amplified in the
first IF amplifier circuits Q103,

Undesirable frequency signals including adjacent channel frequencies,
etc. caused in conversion process are removed by two stages of crystal
filters F101 & F102.

The 10.7 MHz. signal amplified in this way is applied to the 2nd
mixer circuit and mixed with the second local oscillator frequency
of 10.245 MHz. generated in the crystal oscillator circuit I101 to
create a 2nd IF signal of 455 KHz.

The 455 KHz. IF signal is amplified in the 2nd IF amplifier circuits
1C101.

Adjacent interference signals included in the IF signal are also
removed with the ceramic filters F103 and F104,

Thus processed IF signal is detected with the discriminator F105 and
demodulated into the audio signal.

The audio signal is amplified by the audio amplifiers Q104 and IC102

and drives the speaker.

{In a FM receiver, excessive noise will be heard at no signal condition)
A noise amplifier IC10l amplifies noise camponents in the outputs
developed in the discriminator circuit F105 and rectifier diodes D104 and
D105 rectify the amplified output to create a DC control signal.

The DC control signal turns the electronic switch Q105 on so that the
noises can not be amplified. Thus noises will be suppressed at no signal
conditon.

On the other hand, the noises will be rejuced when a signal enters
through the antenna. Then the DC control signal created fram the noise
signal also reduces and the electronic switch Q105 turns off, allowing

the audio signal to enter the audio amplifier.

AUDIO POWER AMPLIFER

A volume contorl resistor VR102 adjusts audio signal level and the audio
power amplifier IC102 amplifies the adjusted audio signal to a sufficient

power level capable of driving the speaker.

RX AND TX SWITCHING

Normally, the transceiver is in a RX standby mode. To switch the
transceiver to the TX mode, a P.T.T. switch provided on the microphone
is pushed. Wwhen a transmit operation is available, the microcamputer
develops a TX enable signal and this signal is added with the P.T.T. N
signal in the logic circuit IC401 and the resultant output turns on the

TX-RX switch IC202 and Q210.

SIMPLEX AND DUPLEX OPERATION SWITCHING

Switching operations for the Simplex or Duplex mode is caonducted auto-—

matically according to a cammand fram the microcamputer.

VOLTAGE REGULATOR CIRCUIT

To assure stable operation of the transceiver if the battery voltage
varies (10.8V - 15.6V), voltage regulators are provided.
IC202 is used to stabilizes line voltage for the P.L.L. circuit, receive

circuit, and transmit circuit; and IC403 for the microcomputer circuit.

DIMMER CIRCUIT

To control brightness of the display on the transceiver a DIMMER switch

is provided.

DUAL WATCH OPERATION

When the DUAL WATCH switch is placed in the depressed in position, CHI6
and an arbitrary channel selected are received alternately.

When the squelch ls closed for the (H16 and the selected channel at no
signals, receive-standby operation is alternately switched with a ratio of
150 msec for CH16 and B850 msec for the selected channel.

when a signal is received through the selected channel, the signal is
reproduced for B50 msec, and then the recelver enters the standby operation
for 150 msec in the (M16. The receiver repeats the above cycles.

When a signal is recelved through the Qil6, the recelver reproduces the
9ignal until the signal disappears. Approx. 700 - 1400 msec after the
disappearance, the selected channel is actuated for 850 msec. Then, the

receiver repeats the above cycles in the same way.
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FARTS LIST

| lreuir Sysbel Description Parts No, Cireuit Symbol Descriptiion Parts Mo, Cirgull Symbsl Descripiion Parts No, E
Print Circuit Board Main 2-220 C140, 151, 255, 311 Cap. Electrolytic 47uF 1BV R114, 127, 132, 133 Resistor Carbon 22Kohm J |/6W
Print Circuit Board L.C.D, z-221 C313, 408, D04 R135, 225, 301. 319
€305, 311 Cap, Electrolytlec 3I3uF 16V R324, 328, 410, 412
ic101 Integreted Circuit TK|0420 Cl47, 323, 329 Cnp. Eloctrolytle 10uF 16V R302 Resistor Carbon |S5Kohm J 1/6W %
(cro2 Integratad Circuit TA7252AP c415 Cep., Electrolytic 4.7uF 25V R201, 219, 320, 323 Resistor Cerbon |OKohm J 1/6W
rcant Integrated Circuit S-AV-6 €133, 137, 138, 141 Cep, Electrolytic (uF 50V R326 =
croz intearated Circult MB3756 CiL46, 326, 318 R306, 115 Resjatar Carbon 8, PKohm J 1/6W 4
C301 Integrated Circuit TLOBZ2CP cl14a8 Cap, Elmetrolyvle 0,22uF SOV R209, 215, 307 Reslator Carbon 6, BKohm 1 1/6W
'C30° Integratesd Circult TA7T5558P C132, 404 Cop, Eflmerralyrlie 0.|uF 50V R108, 113, 136, 211 Realsior Carbon 4, 7Kohm 4 |/6W
c401 Integrated Clrouit uPD7503G R308, 316
ican2 Integrated Circuit M54959P c129 Cap, Tantnlum LOuF 10V R124, 129, 205 Realster Carban 3, 9Kohm J 1/6W
1C403 Integrataed Circuit TA78LOO5SAP c3l4, 315 Cap. Tentalum 4, 7uF 10V rR223 Renimtor Carbop 3.3Kohm J |/6W
c327 Cap. Tantslum 0.22uF 10V R224, 329 Reslstor Cerbon 2, 7Kohm J 1/6W
2101, 102 Field Effect Trensistor 3ISK77GR c324 Cap, Tantatum 0, [uF 1OV R118, 128, 216, 303 Reaintar Carbon 2. 2Kohm J 1/6W
2206, 207 Field Effect Transistor 2SK241GR R210 ’ Reaintar Carbon [.BKohm J 1/6W
c127, t28, 130 Ceap, Mylnar 0. 047uF 50V Rill, t12, 121, 130 Resistar Cerbon 1, 5Kohm J 1/6W
2103, 203, 204, 205 Trensistor 2SC2668Y C136, 156 Cap, Mylnr 0. 022uF 50V R311, 309, 408
q306 €325, 416 Cap. Mylnr 0, OtuF 50V R1LS, 117,131, 227 Resistor Carbon IKohm J 1/6W
1104, 209, 304, 401 Transistor 2SAl04BY ©330 Cep. Myjmr 0.0047uF 50V R313, 314
2105, 210. 301, 302 Transistor 28C2458Y R12S, 203 Resistar Carbon 6B0ohm J 1/6W
2303. 307, 402 Cc401., 412 Cap. Ceramice 0. luF  F 50V R3LT Resistor Carbon S60ohm J |/6W
2201 Transistor 25C2053 C120, 122, 123, 213 Cap, Ceramic 0.0luF F 50V R202, 207, 220, 304 Resistor Carbon 470ohm J 1/6W
2202 Trensistor 25C2644 €256, 257, 306, 001 R305
1208 Transistor 2SC2786K co12, 0t4 R116, 206, 213, 214 Resistor Carbon 330ohm J |/6W -
2305 Transistor 2SD1406GR C116, 218, 243, 230 Cap, Ceremic 0.0047uF D 50V R2(7, 218 ‘
c321. 008 R105. 106, 110, 212 Resimtior Carbon 220ohm J |/6W
Jl01 Sl Diaode MI301 C415 Cep, Ceramic 0.0047uF SR 50V R137 Remintor Cerbon {00chm 4 1/6W
2102, 103, 203, 204 Si Diocdse MV?201 C!D7. 108, 108. 110 Cep. Ceramie 0.0CluF B 50V R208 Remimtor Carbon A7ohm J /6%
D104, 105 Ge Diode 1K60 C!119, 149, 152, 153 RI109 Resistor Carbon 22ohm 1 1/6W
J106 Si Diode O5AZS5, 6X Cc154, 157, 158, 202 R204 Resimtor Carbon 4, 7ohm J 1/6W
5201 Ge Diode tKIBBFM €203, 205, 212, 215 RIO7 Remintor Carbon 4, TKohm J 1/4W 5
o202 Si Diode M[40?2 cel6, 219, 223, 224 RI19 Rezistor Carbon 2, 2Kohm J 1/4W
2301, 302, 303, 304 S{ Diode |SS176 c226, 228, 245, 250
2401, 402, 403, 404 €251, 252, 253, 260 $601, 602, 603, 604 Switeh EXHHAZ
2405, 406, 407, 408 C301, 302, 303, 304 S605. 606, 607, 608
2305 S1 Diode DSA3A Cc307, 308, 300, 313
2401 Si Diode D5AZ4, 3Y 310, 320, 322, 332 ol Esrphones Jack
©335, 405, 406, 407 J102 Wire Connector W-P0OBQ7 WH-04A
2601 Liaquid Crystal Displey LTD38S Cdl4, 415, 417, 451 1103 Wire Connector W-P5002 WH-D48B
5602, 603, 604, 604 Light Emitting Diode TLG-221 453, 001, 002, 003 J201 Antenna Jsck M-RN-D250! PU-364
CO05. 006, 007, 011 Ja401 Miarophone Jock No, 15041 PU-266
X101 Crystai 10, 245MHz X-12 cola
X401 Crystal 12, 800MHz X-21 VRIO| Variabla Resimtor RKOQ71110-20KB PU~420
G134, 135, 238 Cap, Cmramie 390PF B 50V VR1D2 Variable Rasiator 5MICI150 -{DKA | PU-339
Crystsl Filter MFIORB PU-215 c131 Cap, Cmramle 120PF UJ 50V
Caramio Filter SFE|O. 7TMAS c125, 126 Cnp. Caramiz A7PF UJ 50V Spankar PU-408
104 Caramio Filtar CFUASSEZ PU-166 C117. 403 Cap, Cmramic 33PF RH 50V
Ceramlo filter CDB455CT PU-236 c101. 220 Cap. Catmmle 27FF PH 50V Power Cord A PU-393
€102, 208, 214, 217 Cep. Cormamis 22PF RH SOV Power Ceord B PU-394
VC401 T#immer Cnpacitor CTZ-51A-6PF c220 Stren Relinf SP-3wW-| RE
VR20 | Trimmer Rosistor RVFBPOI-50Kohm c209 Cap. Caramie 20PF CH 50V '
VR301 Trimmer Resistor RVF6PO1- 5Kohm c148, 410 Cep, Ceramic 18PF RH 50V Front Penal M-155
VR302 Trlimmer Resistor RVFB6POIl- 2Kohm C105, 201, 207, 24! Cep. Ceramle 15PF RH 50V Key Panel 7-203 1)
4109 UV Filter z-218
TH Tharmister Cc231t, 240 Cap, Ceremic 12PF RH 50V Knob AS M-102
RA4D1 Reaimter Array c112, 115, 211, 225 Cap, Ceremic |0OPF RH 50V Kay Shaft G-60
cill, 233 Cep. Ceramic 7PF RH SOV Cnse M-123
L101, 102, 1083, 104 Ri-coil 61450 R-0D41 Cc204, 206 Ceap. Ceramic 6PF RH 50V Cnse M-124
L10S. 213 c236 Cap, Ceramic SPF RH 30V Speakar Brackat N-16 2
L210 Ri-eoll R-040 c103, 12t Cap. Ceramic 3PF RH 50V Chassis N-165 ;
L106 11-zall 1-017 c227, 232, 234 Cap, Caramic 2PF CH 50V [C Holder N-63
L8 11 eall 1-0P4 c104, 113, 114, 210 Cap, GCeremic D, 5PF SL 50V Hent Sink PU-531 3
L2701, 203, 204 Cell C-030 Sllicon Rubber G-96
L202 GColl c-029 R31B Resistor Carbon 1, 2Mohm J |/BW Sillcon Rubber G-78 4)
L205, 206, 207 Coll c-027 R123 Reslstor Carbon 390Kohm J |/6W Insulater Tube G-84
L208, 209 Cail c-peB R332 Resistor Carban 330Kohm J4 |/6W Insutater Bush PU-501
L2111, 216, 401, 402 Inductor LALO3NALROK R406 Resistor Carbon 220Kohm J 1/6W Terminai 5-45
L403 R405 Reaistor Cerbon 150Kohm 1 |/6W Cep G-40 5}
w212 [nductor LALO3NA3R3K R101, 102, 103, 104 Reslistor Carbon 100Kohm J [(/6W Packing G-51
L2014, 215 Inductior LALO3NAZ20K R413. 414 Packing G-52 61
L3011, 303 Inductor LALO3NAZTIM R310 Resistor Carbon 56Kohm J 1/6W O Ring G-95
Lag2 [nduotor LC162S6~303K R120, 126, 137, 138 Resistor Carbon d7Kohm J 1/6W Shimslid Plate N-171 7
L109 Choke coil z-48 R226, 4101, 402, 403 Cusahion G-36
R404, 407, 400, 411 Shiald Case for V,C,O. N-174
<331 Cap. Electrolytic 2200uF |6V R31S5, 321 Renimtor Carben 33Kohm J |/6W Shlatd Plate for V.C.O, N-175
105 Cap. Etectrolytlic 1000uF 16V R322 Renistor Carban 27Kohm J |/6W Insulstar for V,C, 0, z-223 )
S155 Cap. Elsctrolytic 220ufF 16V Shield Lid N-176 8i
C313, 316, 402, 411 Cap, Eloctrolytlc 100uF |6V Light Leadar z-138
L
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