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CIRCUIT DESCRIPTION 

Frequency Configuration T 
The TS-60s uses double conversion in all transmis- 

sion modes, double conversion in all reception modes 
except FM, and triple conversion in FM reception 
mode. (Fg.  1) Table 1 Display frequency in each mode 

Display f r e q ~  

Transmit carrler frequency 

... 
MIX-2 73.04SMHz MIX-1 B M  

0 MIC 

AM DET 

MIX-1 73.045MHz MIX-2 

RX 
OUTPUT 

Fig. 1 Frequency configuration 
1 

The receiver frequency in SSB mode is given by the 
following equation when the receiver tone produced 
by the input frequency ( f l ~ )  from the antenna is zero 
beat (when an SSB signal with a carrier point of   IN is 
zeroed in): 

 IN = ILOI - f ~ o z  -   CAR 
Since all these frequencies are generated by the 

PLL circuit, as shown in Figure 2 (PLL frequency con- 
figuration), the receiver frequency is determined only 
by the reference frequency, ~STD,  and the PLL divide 
ratio. This means, the accuracy of the reference fre- 
quency determines the accuracy of the operating fre- 
quency of the transceiver. 

The accuracy of the reference crystal oscillator used 
in the TS-GOS is 10 ppm (-1 0 to +50°C). The accuracy 
of the optional temperature-compensated crystal oscil- 
lator (TCXO, SO-2) is 0.5 ppm (-1 0 to +50°C). 

In SSB transmission mode or in other modes, the 
frequency is determined by the reference frequency 
(~STD) and the PLL divide ratio. Table 1 lists the display 
frequencies in the various modes. 

The pitch of the incoming signal in CW mode can be 
varied in 50-Hz steps in the range 400 to 1000Hz with- 
out changing the center frequency of the IF filter (vari- 
able CW pitch system). 

FM transmission is carried out by applying the audio 
signal from the microphone to the 62.35-MHzVCO and 
modulating f ~ o z .  

2 

PLL Circuit Configuration 
The TS-60s PLL circuit uses a reference frequency 

of 20MHz. and covers 40 to 6OMHz (K), 50 to 54MHz 
(E) in 5- to 200-Hz steps, depending on how fast the 
encoder is turned. Figure 2 shows the frequency con- 
figuration of the PLL circuit. Figure 3 is a PLL block dia- 
gram. 1 
1. Reference oscillator circuit 

The reference frequency (~STD) for frequency control 
is generated by the 20-MHz crystal oscillator, X I  and 
Q12 (2SC2714(Y)). The reference frequencies for 
other circuits are produced by dividing ~ S T D  by two and 
by five by IC2 (pPD74HC390G). ~ S T D  is divided by two 
to produce a 10-MHz PLL reference signal, which goes 
to l C l l  (CXD1225M) and lClOl (CXD1225M). It is in- 
put to the CAR oscillator section t o  produce a 10.695- 
MHz signal. The 4-MHz signal produced by dividing 
fSTD by five goes to IC4 (SN16913P). 

The crystal oscillator circuit can be replaced by an 
optional TCXO (SO-2). The TS-60s can be switched to 
the TCXO by removing a shorting jumper ( W l N 2 ) .  

1 



r~ CIRCUIT DESCRIPTION 

2. LO2 (PLL loop) 
The VCO of IC10 (KCH14) generates a signal of 

62.35MHz. The 10-MHz reference frequency is ap- 
plied to pin 5 of IC101 (CXD1225M), and is divided by 
200 (800 in FM mode) to produce a 50-kHz (1 2.5-kHz in 
FM mode) comparison frequency. The output from 
the VCO is applied to pin 11 of IC101, and is divided by 
1247 (4988 in FM mode). It is then compared with the 
50-kHz (12.5-kHz in FM mode) reference signal by the 
phase comparator to lock the VCO frequency. Divide 
ratio data is supplied by the digital unit. 

The output is amplified by amplifier Q18 (2SC2954) 
and passes through a low-pass filter. The VCO is 
modulated in FM mode. 

c 3. LO1 (PLL l w p l  
Q1, 0 3  (2SK508NV) in the X58-4120-00 are VCOs. 

0 1  generates a signal of 113.045 to 123.044MHz; and 
Q3, a signal of 123.045 to 133.045MHz. K type 

Q3 (2SK508NV) in the X58-4120-00 are VCO. Q3 
generates a signal of 123.045 to 127.045MHz. E type 

The 10-MHz reference signal is input to pin 5 of 
lCl 1 (CXD1225M) and is divided by 20 to produce a 
500-kHz comparison frequency. The output signal 

from the VCO is mixed with a 75.045- to 75.545-MHz 
signal from the PLL (described later) to produce a 38.0- 
to 57.5-MHz signal. It is input to pin 11 of IC11, di- 
vided, and compared with the 500-kHz signal by the 
phase comparator, and the VCO frequency is locked. 
Divide ratio data is supplied by the digital unit. 

The 20-MHz reference signal is input to DDSl (X58- 
4020-OO), and the output signal is mixed with a 4-MHz 
signal by IC4 to generate a signal of 4.455 to4.955MHz 
(in 5- or 200-Hz steps). The signal is mixed with the 80- 
MHz signal (4 x 20-MHz reference frequency) by IC5 
(SN16913P) to produce a 75.045 to 75.545MHz signal 
(in 5- or 200-Hz steps). 

4. CAR 
The 20-MHz reference signal is input to DDS2 (X58- 

4020-OO), and the output signal is mixed by IC7 (SN 
16913P) with the 10MHz signal divided by IC2 to p r o  
duce a 10.695-MHz signal. This signal passes through 
the band-pass filter and amplifier and is output for local 
oscillation and detection. 

5. DDS 
The DDS is the same as that used in the TS-50. 

Fig. 2 PLL circuit frequency configuration 





CIRCUIT DESCRIPTION 

Receiver Circuit Configuration The second IF signal of 10.695MHz is split into two. 

The configuration of the receiver circuit is double- One signal goes to the NB amplifier, and the other 

conversion with a first IF of 73.045MHz and a second passes through the NB gate FET (3SK131). The signal 

IF of 10.695 MHz. and tripleconversion in FM mode then passes through the CF (XF2) and is detected by 
IC2 (KCD04) in FM mode. In other modes, the signal 

with a first IF Of 73.045MHz' a second I F  Of goes to the IF filter of the X48-3110-00 unit. There are 10.695MHz, and a third IF of 455kHz. (Fig. 5) 
The incoming signal from the antenna passes three types of IF filter: 6-kHz. 2.7-kHz, and 500-Hz (500- 

through the antenna switch relay on the filter unit, then Hz is optional). The signal passing through the IF filter 
goes to IC3 (KCD08), and is productdetected in SSB through the ~O-MHz low-pass filter. and goes to the 
and CW modes, and envelope-detected in AM mode, TX-RX unit. The sianal oasses throuah a 20dB attenu- - ,  - 

ator and 54-MHz low-pass filter in the TX-RX unit, and 
goes through the band-pass filters. If AIP is off, the 
signal passing through band-pass filter is amplified by 
the RF amplifier, Q9. Q10 and Q69 (2SK520x 3), and is 
input to the first mixer, Q5 to Q8 (2SK520 x 4). If AIP is - on, the signal bypasses Q9.010 and Q69 and goes di- 
rectly to the first mixer. It is mixed with the LO1 signal 
by the first mixer t o  produce a first IF signal of 
73.045MHz. 

The first IF signal of 73.045MHz passes through the 
MCF (XFl), is amplified by Q17 (3SK131), and mixed 
with the 62.35-MHz LO2 signal by the second mixer. 
Q18 and Q19 (2SK520 x 2). to oroduce a second IF 

1. Receiver front-end 
The signal input to the TX-RX unit passes through 

the switching circuit of the attenuator and the 60-MHz 
low-pass filter, and goes to band-pass filters. If AIP is 
off, D49 and D l  1 turn on and D8 and D9 turn off, and 
the signal passing through filter is amplified by about 
10 dB by Q9, Q10 and Q69 (2SK520 x 3) and output to 
the first mixer. If AIP is on, D49 and D l  1 turn off and 
D8 and D9 turn on, and the signal is output directly to 
the first mixer without passing through 09,  Q10 and 
Q69. The first mixer, is a quad balanced mixer, Q5 to 
0 8  (2SK520 x 4). (Fig. 4) 

signal of 10.695MHz. 

TX-RX UNIT 1x57-4570-00) 

Fig. 4 Receiver front-end 
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CIRCUIT DESCRIPTION 

2. Noise blanker circuits 
The 10.695-MHz IF signal generated from the first 

IF of 73.045MHz by the second mixer is input to IF am- 
plifier Q21 (3SK1311, sent through Q20, amplified by 
noise amplifier 0200 .  0201,  and 0202 (2SC2714). 
sent through buffer Q203, and noise-detected by 
D200. This signal switches Q205. Q206, and Q209, 
and controls Q22 in the TX-RX unit. Q22 controls IF 
amplifier Q21 and blanks the noise. 

7h ??7 

TX-RX UNlT 
........................ 

PLL UNlT 

Fig. 6 Noise blanker circuits 

7 



CIRCUIT DESCRIPTION 

3. SSB, AM, CW filter circuit 
The second IF signal amplified by 021 is input to the 

X48-3110-00 unit in all modes except FM. 
If an optional CW filter (XF1) is installed and CW 

NARROW is elected in CW mode, the signal passes 
through XF1 according to the control signal from the 
microcomauter. If XF1 is not installed or CW NAR- 

XF2. 
In AM mode, the signal passes through XF3 and XF2 

,- - -.- - ~~- 

ROW is nbt selected, the signal passes through XF3 insertion loss 

as in SSB mode if AM NARROW is selected. If AM 
NARROW is not selected, the signal passes through 
XF2 only. 

In FM mode, the signal does not pass through the 
filter circuit in this unit. 

Item 

Nominal center frequency 

Center frequency deviation 

Pass bandwdth and 

Attenuation bandwidth 

Rinnle 

and XF2. 
In SSB mode, the signal passes through XF3 and 

- ~ 

CW 
(OPTION) 
m 

Rating 

' 10.695MHz - 
Within i20OHz at 6dB 

22kHz or more at 6dB 

i- l5kHz or less at 20dB 

+2.4kHz or less at 6 0 d ~  
? r i ~ w  

Guaranteed attenuation / 60dB or more with~n fo i 4OkHz 

Terminating impedance 1 2 k R i 5 % 1 6 p F i 5 %  

lNO--FOOuT Bandwidth 

XF1 : 500Hz 
XF2 : 6kHz 
XF3 : 24kHz 

Table 4 MCF (L71-0249-05) : IF unit XF3 

Fig. 7 Filter circuit 

4. SSB, AM, CW detection circuit 
After unwanted signal components have been re- - 

moved in the X4E3110-00 unit, the signal is input to 
IC3 IKCD08). The signal amplified by IC3 is mixed with 
the CAR signal input f rom C N l l  in SSB and CW 
modes, and detected to output an audio signal. In AM 
mode, the signal is envelope-detected by the diode 
and capacitor to output an audio signal. 

Item 

5. FM detection circuit 
The impedance of the second IF signal amplified by 

021 is converted by 023 (RU201) in FM mode, and 
unwanted signal components are removed by the CF 
(XF2). The resulting signal is input to the detection IC 
(IC2: KCD04). The signal is then mixed with the 10.24- 
MHz oscillator signal to generate the 455-kHz signal. 
The signal is passed through ceramic filter CFI, and 
detected by the quadrature detector with the signal 
phase-shifted by CD1 Rating 

Nominal center frequency 1 10,695kHz 

deviation 1 Within +80Hz at 6dB 

.-.,..,..-....s . , . . v  , .-"".-"?. I 
pears at the base of 031. When the S Q ~ V R  is turned 

Table 2 MCF (L71-0283-05) : IF unit XF1 (Option) clockwise. the emitter voltaae of 031 increases and 

6. Squelch circuit 7 

~ ~ ~ ~ ~ ~~ ~~- 

Insertion loss 1 Within 5dB i 2dB 
~ ~ ~ ~ i ~ ~ t i ~ ~  irnn~iianrr 1 19nnoif in~ 

p In all modes except FM, the 10.695-MHz IF signal is 
detected by a diode in IC3, passed through 029 and 
030, and a voltage proportional to the signal level ap- 

- 
Q32 is switched on. 

In FM mode, as the IF signal increases, the noise 
level decreases, and the voltage at the SQ pin de- 
creases, making the SC pin low. When the SO VR is 
turned clockwise, the voltage at the SQ pin rises, and 
the SC pin goes high. Current flows through R77, and 
032 turns on. 

035 turns on to mute the AF signal line. (Fig. 8) 

Item Rating 

Table 3 MCF lL71-0433-05) : IF unit XF2 - 

Nominal center frequency 

Pass bandwidth 

Atten~~atlon bandwidth 

Ripple 

Insenion loss 

Guaranteed attenuation 
Terminating impedance 

' 10695MHz 

GkHz or more at GdB 

4OkHz or less at 60dB 

2dB or less 

3dB or less 

60dB or more within fo f 1 MHz 

1 2 k n  + 10% I ~ ~ F  + 10% 



CIRCUIT DESCRIPTION 

Fig. 8 Squelch circuit 

7. Signalstrength meter circuit 8. AGC circuit 
In all modes except FM, the signalstrength meter The time constant for the signal envelope-detected 

circuit comprises operational amplifier IC5. The signal, by IC3 is changed in each mode by the analog switch. 
level-detected by IC3, is input to IC5 11/21 and amplified The effective value, not the peak value, is used in AM 
by about 8 dB by IC5 (212). mode. When SLOW is selected in SSB and CW 

In FM mode, the level detection signal from IC2 is modes, the analog switch is turned on. (Fig. 9) 
adjusted by VR2, selected by IC4 (BU4066BF) accord- 
ing to the mode, andoutput directly to the digital unit. 
(Fig. 9) 
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IC3 KCDOB 
1 1 1 1  - .. Y + L T I  

SSB. AM. CW 

IC2 KCDO4 
- 
F M  

S M  

FM 

Fig. 9 S-meter and AGC circuits 

Transmitter Circuit Configuration 
The audio signal from the microphone enters CN15 

of the TX-RX unit. The signal then goes t o  0 3 8  
(2SC3722K) of the microphone amplifier, and is split 
and directed to  the SSB and FM systems. In the SSB 
system, the signal, its gain properly adjusted by VR7, is 
amplified by Q40 (2SC2712(Y)), balance-modulated 
with the CAR signal (10695MHz) input from CN1l by 
IC8 ( K P C ~ O ~ ~ H A ) ,  passed through 042 (2SC2712(Y)). 
and sent to  the ciystal filter in the X48-3110-00 unit. 
The SSB signal passing through the filter is amplified 
by Q43 (3SK131 M).  

The 62.35-MHz LO2 signal from the PLL unit is input 
from CN3 of the TX-RX unit, and mixed with the 
10.695-MHz signal amplified by Q43. 046, and 0 4 7  
(3SK131 (M)) to produce a 73.045-MHz signal. The LO1 
signal from the PLL unit is input from CN2 of the TX-RX 
unit, and mixed with the 73.045-MHz signal by 0 4 8  
and 049 (3SK184(R)) to generate the desired signal. 
The signal passes through the band-pass filter and is 

amplified by 0 5 0  (2SC2954) to produce the drive out- 
put, which goes to  the final unit from CN19. 

The signal is amplified to  the appropriate power 
level for the type by the final unit. Harmonic compo- 
nents are attenuated by the filter unit, and the signal is 
output from the antenna connector. 

In FM mode, the audio signal amplified by micro- 
phone amplifier Q38 and Q39 is input to CN1 of the 
PLL unit, and passes through the pre-emphasis and 
IDC circuit ofIC201 to  modulate LO2 (6235MHr). 

In AM mode, the signal is generated by unbalancing 
the carrier of SSB balance modulator IC8. 

In CW mode, Q59 of the TX-RX unit is switched by 
the key, and the signal is input to IC1 of the digital unit. 
The sidetone monitor signal is generated by X59-4000- 
00 in the TX-RX unit, and output from the speaker. The 
CW control signal is output from IC1 of the digital unit, 
and input from CN17 of the TX-RX unit to switch 046 
and 047 and generate the CW signal. (Fig. 10) I 
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Fig. 10 Transmitter section block diagram 



CIRCUIT DESCRIPTION 

1. ALC circuit 
The forward wave voltage detected in the filter unit 

passes through CN18 in the TX-RX unit, its level is ad- 
justed by VR14, and it is applied to the differential 
amplifier comprising Q1 and Q2 (2SC2712(Y) x 2) in 
IC11. When VSF is applied to the base of Q1, the 
emitter voltage of 0 1  and Q2 increases and the current 
flowing through the base of 0 2  decreases; thus the 
collector voltage rises. When this voltage exceeds the 
emitter voltage of Q3 (2SC2712iY)) (about 1.8V) plus 
VBE (about 0.6V), the current flows through the base 
of 0 3  and the collector voltage drops. ALC time con- 
stants C and R are connected to this collector. 

The collector voltage change is shifted by Q4 
(2SK208) and D2 (3.6V), and matched with the voltage 

for keying by 0 5  and D3 (RLS73) to generate the ALC 
voltage. This ALC voltage activates ALC by lowering 
the second gate voltage of Q43 (3SK131(M)) of theTX- 
RX unit. (Fig. 11) 

2. Power control circuit 
Power is controlled by lowering the base voltage of 

0 2  in IC11. As the base voltage of Q2 decreases, the 
emitter voltage of 0 1  and Q2 decreases. This acti- 
vates ALC and reduces the power even if the base 
voltage (VSF) of 0 1  is low. The power is changed by 
IC12. In AM mode. 063 turns on, and the power is 
reduced to about 114 of the power in other modes. 
(Fig. 11) 

VS R 

VSF 

Fig. 11 ALC and power control circuits 
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3. Protection circuit 
When the reflected wave voltage (VSR) detected by 

the filter unit rises, Q6 (2SC2714(Y)) in IC11 turns on to  
reduce the voltage of the ALC time constant line. The 
drive is decreased and the power is reduced to  protect 
the final transistor. 

4. Temperature protection 
If the final heat sink temperature rises, 0 8  in the 

final unit turns on and the fan starts running at low 
speed in both transmit and receive modes. If the final 
heat sink temperature rises further, Q9 turns on, and 
the fan rotates at medium speed in both transmit and 
receive modes. If the temperature rises further still, 
the fan rotates at high speed in transmit mode, and at 

7 
medium speed in receive mode t o  reduce the fan 
noise. 

If the temperature continues to  rise, the tempera- 
ture detection port of the microcomputer (IC1 in the 
digital unit) is made high to  reduce the RF output forci- 
bly. If the fan fails or does not rotate because some- 
thing is stopping it, the RF output is forcibly reduced in 
the same way. 

2. Reset circuit 
IC4 (M62003FP) monitors Vcc applied to the micro- 

computer. If the voltage falls below 2.15V, the IC out- 
puts a reset signal (low) to the microcomputer, and the 
CPU initializes all internal data (including memory chan- 
nel data). The reset signal is not output when the 
power is turned on or off or 14V is turned on or off. It is 
output when the battery voltage level goes low and 
14V is turned on or off. 

C35 generates the signal width (td) required to reset 
the microcomputer. (Fig. 12) 

Digital Control Circuit 4.35~ 
The TS-GOS digital control circuit comprises a 16-bit 

2,15V 
microcomputer (M37702M4A-FP), a reset IC 
(M62003FP), an EEPROM (NM93C66LEM8 or 
AT93C66-10S12.7), a latch (TC74HC573AFL and a de- 
coder (TC74HC238AF). The latch and decoder are 1 ' 1 
used to expand the output ports. The decoder outputs 
an enable signal pulse. 

- 1. Power button 
With this transceive, the power is turned on and off RESET RESET 

by the microcomputer. When the power bunon is 
pressed, the microcomputer detects it and energizes, Fig. 12 Reset circuit 
the power relay t o  supply 14V t o  the transceiver. 
When the power button is pressed to turn the trans- 
ceiver off, the microcomputer checks it a little longer 
than when turning the power on, and deenergizes the 
power relay. 



Fig. 13 Digital control block diagram 
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Y~ 

3. Backup circuit 
This transceiver has two kinds of data stored in the 

microcomputer and EEPROM. User data, such as 
memory channel data, is stored in the microcomputer, 
and adjustment data, such as metercurves, is stored in 
the EEPROM. The EEPROM data is retained when the 
power supply voltage is off, but power is required to 
retain the microcomputer data. If 14V is not cut off. 
power is supplied from the 5VAVR in the digital unit. If 
14V is cut off, power is supplied from a lithium battery. 
To retain data with the lithium battery, the microcom- 
puter must be in backup mode. So, the backup circuit 
shown in Figure.14 detects a voltage drop in the 14V 
line and outputs a backup request signal to the micro- 
computer. 

,-- 4. PLL and DDS control circuit 
The TS-60s has three PLLs and two DDSs The 

main microcomputer outputs frequency data to the 
PLLs and DDSs serially according to the display fre- 
quency. 

5. TX-RX unit control signal circuit 
The microcomputer sends the mode signal, IF filter 

select signal, and power signal to the TX-RX unit. It 
receives meter signals and standby switch signals 
from the TX-RX unit, displays data on the meters, and 
performs the transmit operation. The output signal 
from the microcomputer goes to the serial-to-parallel 
converter (TC9174F). (Fig. 15) 

Fig. 14 Backup circuit 

Fllfer s~gnal 6XHz 
Filter smgnal Z.4kHz 
Filter ltynal 0 5kHz 
ABKalgnsl 
Power olgnal 'LOW. 
Powerr8ynal'MID' 
Powsreignal 'HI' 

Pawaragnal'MID' 
powsr alynal 'LOW' 

CWmods signal 
SSB madaslgnal 
AM modenlgnal 
FM mode agnal 
AF A n  .,gna1 

M37702M4A MONITOR s~gnal 
RX BLANKING s8gn.l 

DIGITAL UNiT TX-RX UNIT 

Fig. 15 TX-RX unit control signal circuit 
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6. Switch AID input 7. EEPROM 
The voltage divided by nine switches S16, 52  to S9, Adjustment data is stored in the EEPROM, which 

S10 to S15, and S17 to S19 is applied to the PJD input consists of 256 16-bit registers. Data can be written to 
pin of the microcomputer when a button is pressed. and read from the EEPROM. Each time the power is 
(Fig. 16) When two or more buttons in the same group switched on, data is read from the EEPROM. If corrupt 
are pressed at the same time, only the button with the data is detected, the default adjustment data is used. 
highest priority is detected (listed below). Adiustment data can be written into the EEPROM in 

KADl I KADZ 1 Priority 

s16 1 SPLIT 1 SIT I F . L O C K  I 1 

S3 / AIPIAT I S12 I DOWN 1 2 

S5 
S6 
S7 

Table 5 

S8 I M>V I S17 I A=B 

service adjustment mode. (Fig. 17) 

- 

RIT 
M IN 

SCAN 
7 - 

Fig. 17 EEPROM circuit 

S9 I CLR I S18 I SSBICW 1 8 
S2 I MENU 1 S19 I FMIAM 1 9 

N 
ul - 

'2 
'0 

DIGITAL UNIT I I LCD ASSY 

. . 

S14 
S15 
S10 

Flg. 16 Switch AID input circuit 

MHz 
AiB 
MN 

4 

5 
6 
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/ 

8. Encoder circuit 
The encoder is a mechanical one. The waveforms frequency step is made coarse to  ensure smooth tun- 

of the encoder pulses are rectified by IC3 and IC4 ing and frequency change. The minimum frequency 
(TC4S584F) in the LCD assembly, and the number of step is 5 Hz (50 Hz in FM mode); the maximum. 200 Hz 
pulses is counted by the hardware counter in the mi- (2kHz in FM mode). The frequency step is changed 
crocomputer. The rotational speed of the encoder is continuously according to the speed of rotation. (Fig. 
detected. When the encoder is turned slowly, the fre- 18) 
quency step is made fine; when it is turned quickly, the 

5V 5 v  

M37702M4A 

ENCODER 

DIGITAL UNIT ! ! LCDASSY I 

Fig. 18 Encoder circuit 

9. Busy signal 11. Beep 
The level of the port is monitored in receive mode, The beep signal is generated using the timer in the 

and busy indication and busy stop are performed dur- microcomputer. The menu enable data (beep onloff. 
ing scanning. mode beep, warning Morse) is recognized, and the 

necessary code is output. A dot lasts about 40ms; a 
10. Dimmer control dash, about 120ms. The oscillation frequency is about 

The dimmer is controlled in five steps (including 1.4kHz. 
r OFF). The lamp is turned on or off by pin 7 of IC2 of the 

switch unit. The brightness of the dimmer lamp is 
determined by pins 5 and 6 of IC2. (Fig. 19) 

Fig. 19 Dimmer control circuit 
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12. Subtone 
The subtone frequency is converted from digital to 

analog by a ladder resistor, and a pseudo-sine wave, 
including the 1750-Hz tone, is output. (Fig. 20) 

Fig. 20 Subtone circuit 
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13. Settings 
Contents of menu 
If you hold down the F. LOCK key for more than 1.5 

seconds, a menu is displayed. You can change the 
menu number with the encoder, change between 
menus A and B with the A/B key, and change settings 
with the UPIDOWN key. 

pttch change 

3 tone onlof. 

le Morse on, 

ning Morse 8 

change 
w~tch~ng 

: 150-Hz stec 

now orotect 2 (overwrite ?/erase inhib 

when 1-MH: 
..,,,,-a 

z step is on 
, , , ~, 

72 I USB transmiVrece~ve carrier point setting / -100-200 

r-off onloif 

funct~on 

I manual. 



CIRCUIT DESCRIPTION 

PF key functions 
Three kinds of function (panel function, menu NB 

function, and non-panel function) are assigned to the 
four PF keys on the microphone. To assign a function 
to a key, specify the number in the following table us- 
ing the UPIDOWN key in the order of 67 to 70 (PFI to 
PF4) in menu B mode. The PF keys are named PF1, 
PF2, PF3, and PF4 from the left, as viewed from the 
front of the microphone. 

Menu 16 
Menu 17 

- 
A n  - 
NB - 
F. LOCK - 

vlenu 52 
vlenu 53 
vlenu 54 
. .. 

DOWN 
MHz 

TF-SET 

A=B 
vlenu 66 

IFF 

14. VCO switching data 
Frequency VCO data 

40MHz < f < 5OMHz 
5OMHz < f < 6OMHz 



SEMICONDUCTOR DATA 

CPU : M37702M4A265FP (Digital Unit ICI) 
Block diagram 

I I 



SEMICONDUCTOR DATA 

1 TX : L 
pulse 

DEN2 - 
ECS - 
ED1 - . 

ble 

chip select 

data outpuu 
. . 

. pulse 

lect : 'H" 
sy : 'r 

High-sensitiv~ty : 'H' 



r SEMICONDUCTOR DATA 

erence pow 

lurid 

er supply 

EEPROM : NM93C66LEM8 or AT93C66-10S12.7 (Digital Unit IC5) . Terminal wnnection diagram Block diagram 

Terminal names 

Serial Data Clock 

Ser~al Data Input 

Ser~al Data Output 

I 
CS Q Instruction High voltage 

SK Q . decoder. generator 
control logic. - and ~ l " s t r u a b n l  and clock program 

Dl generators timer register 

I 4618 

I 
I Address 

register 
I 
I VPP 

1 

Readfflrite amps & 
16 bits 

I 



SEMICONDUCTOR DATA 

Final Transistor : SRFJ7001MP * (Final Unit 05.6) Drive Transistor : 2SC1972-26 (Final Unit 02.3) 
External View External View 

B E C  
: Pair 

. Maximum rating (Ta = 25°C) . Maximum rating (Ta = 25 k 3'C) 



r DESCRIPTION OF COMPONENTS 

ching tran - 
perature c - 
perature c - 

- 
+ 5v - 
+ 8V - 
band w~dl  - 

FINAL UNlT (X45-3490-00) 

-- 

r switch is t i  

edrive tern6 

Ive tempera 

ial  temperat 

le relay is er 

)eralure dett 
lure detectil 
.. 

,re aelec* o 

#erg zca nnc 

n. 

:n the powel ~rned on. 

DIGITAL UNIT (X46-318X-XX) 0-11 : K 2-71 : E 
Ref. No. UselFunction - -. . . . . . . Operation/Condition/Compatibility . . . . - - . . . . . - 1 

It 

ROM IC5 I EEP ment data n 

IC6 I Regularor I 14v+3 t ) v  

tching - 
tching - 

D l  -7 

D9 

D l  1 
D l  2 

D l3  

Drtver 

Signal switch 

Sw~tch~ng 
Switching (reverse-flow prevention1 

Power supply 
Zener dode 

Swltchlng 

IF UNlT (X48-3110-00) 

Off : Backup 
Destination selection. 

OR arcuit. 

Voltage shift. 
Backup detection (voltage shiftl. 

Backup detection. 

OperationlC~ tmpatibility 
On when O.5kHz filter IS selected. 

On when 2.4kHz filter is selected. 

10.695MHz filter selection. 
On in FM receive mode. 

10.695MHz filter select~on. 

- 
Ref. I Use/Fundion - 

01, 2 - 
03  
Dl .  2 
D3 
D4-7 

Swi' 

Switching 

Switching 
Switching 



DESCRIPTION OF COMPONENTS 

ier 
switch 

switch 

'-7 rn xer (11 

10695Mcl 

PLL UNlT (X50-3200-00) 

- 1  27.045M 
- 1  27.045M 

arnpllfier. 

ONIOFF. 

ULK OR circuit. 

TX-RX UNlT (X57-4570-00) 



DESCRIPTION OF COMPONENTS 

n in receive 
... . 

in a1 low pob 
0 2  : 62.35M 

-127.045MHz (El 

constant sw 

Hz IN : 10.695MHz 1.045MHz 

1 0501 1 Signal switch 1 Transmit/receive changeover relay drive. I 
27 

!y down. 
)nitoring. 

Jio muting. 

OUT : 72 



DESCRIPTION OF COMPONENTS 

diode is on 

dlode is on 
on. 
off. 

i e  transrnlt 1 

The diode is on when AIP is off. 

For constant voltage. 
Surge absorber. 

Transm~Vreceive changeover relay. 

SWR, PO detection 

D46 
D49 

D5O. 51 

D501 
D502 

D503. 504 

le lransm 9 < 

ece .c moo, -- 

Reverse-flow prevention 

Switching 

Zener diode 
Spike surge absorption 

Relay surge absorption 

RF detection 

)r receive rn 

e. 

Ir supply u s i ~  

tage. constant vol 

DDS 1x58-4020-00) 
Ref. No. I UseIFu 

IC1 I DDS 
1 OperationlConditionlCompatibility nction - 

- I Q1 I Buffer buffer. 

VCO (X58-4120-00) 
Ref. No. 1 UseIFunction I OperationlConditionlCompatibility 

0 1  / VCO1-A 1 113.045-123.044MHz. 

-B 
ling 

fier 

0 2  

0 3  

0 4  

0 5  

Q6 
Dl 
D2 

D3 
D4 

Switching 

VCOl 

Switcl 

Arnpli 

Buffer 
Varca 

Switcl 

Var~cap , 
Switching 

VCO1-A change. - 
123 - 
VCt - 

- 
VCUl output. 1'I3.U4S-1ZJ.U44MHz iK1. lZ3.WS-13J.U4SMHz itl. 
VCO1-A. 

VCOI-A output 

VCOI-6. 
VCO1-B output. 

7 

- 



DESCRIPTION OF COMPONENTS 

ALC (X59-3990-00) 
Ref. No. 
01 
Q2 
Dl. 2 

DSST (X59-4000-00) 

r 

UselFunction 
Switching 

Waveform rectif~cation 
Reverse-flow prevention 

OperationlConditionlCompatibility 
CKY control. 

ALC keying. - 
- 

OperationlConditionlCompatibility 
TXB. 

RXB. 

On in transmit mode. 

On in receive mode. 

Sidetone. 

Ref. No. 
01 

02 

03, 4 
0 5  

01 1 
Dl 1 
Dl 2 
Dl3 

UselFunction 
Switching 

Switching 

Switching 

Sw~tching 

Oscillator 
Temperature compensation 

Switch~ng 

Reverse-flow prevention 



PARTS LIST 

CAPACITORS & 3 1~ 220 .! color* . Capacitor value 

1 2 3 4 5 6  e 010 = lpF - 2 2 a= 22pF 

1 =Type . ceramic, eleclrolyttc. etc. 4 =Voltage rating lOO=lOpF ' 
Multiplier 

2 = Shape .. .  round, square. ecl. 5 =Value 101 = 1OOpF ----- 
3 =Temp. coefficient 

2nd number 
6 = Tolerance 102 = 1000pF = 0 0 0 1 ~ F  .. 1st number 

103 = 001uF 

.Tolerance Less than 10pF 

Temperature coefficient 

Voltage rating --y A ~ B ) C  D E F G 
lZ1 word l H i J K I V l  

1st Word C 
-- 

Color* Black ~. 
pprnPC 0 

C h i p  capacitors (Refer to the table above except dimension) 

(EX) CCnESLtM@Q.! 
1 2 3 4  5 6 7  

(Chip1 (CH. RH. UJ. SL) 

RESISTORS . Chip resistor (Carbon) 
[EX1 m D E B 2 8 0 0 0 J  

1 2 3 4 5 6 7  

[Chip) (0.F) 

L P R S T U 
--- 

Fled Orange Yellow Green Blue Violet - 

Carbon resistor (Normal type) 
(EX1 R D 1 4 B B 2 C Q Q Q J  

1 2 3 4  5 6 7  

1 =Type . ceramic, electrolyt~c, etc. 5 = Voltage rating 

2 = Shape .. .  round, square. ect. 6 =Value 

3 = Dimension 7 =Tolerance 

4 =Temp. coeff~cient 

-80 1 -1 50 -220 -330 1 -470 1 -750 1 Example : CC45TH = -470 i 6OppmPC 

2nd Word ... ..  
ppmPC 

Dimension 

Dimension (Chip capacitor) 

D~mens~on code 

.~ ~ ~~~. ~~ ~~ - ~ - 

G 
i 3 0  

Dimension [Chip resistor1 
Dimension code / L . ~- 

I W T Wattage 
- ~ 

E 1 3.2 f 0.2 / 1 6 ?  0.2 0.57 28 
- ~ -  -~ ~ . 

F 1 2 .0f  0.3 11.25f 0.2 0.45 ZA " 

H J K 
~- p~~~ 

L 
i 6 0  i 1 2 0  i 2 5 0  +500 

Rating wattage 
Code 

2A 

2s 

2C 

Wattage 

l / lOW 

lisw --. 
116W 

Code 
A 

2E 

Wattage 
-- 

114W 

--- m w  

Code i Wattage --*- 
3A 1W 

aal-zw- 



* New Parts PARTS LIST 
Wrrs  w tnou t  Parts No. are  not ~ u ~ p l l e a .  
Les R I ' I I ; ~ ~  nun rnentiannesnnns le Parts No. no sont pas fournls 
TC 11: onne Parts No. wt rden nicnt qcicfart .  

~ e f .  No. 

e~flsai 

FRONT GLASS 
FILTER 
LABEL (MAX8MAX) 
LABEL (S/NO) 
LABEL (FCC) 

1 
2 
4 

700 
6 

LABEL 
WARRNTY CARD 
WARRNTY CARD 

Address 

a %  

INSTRUCTION MANUAL : ACSY 

1 A 
38 
2A 
2 A 
36 

INSTRUCTION MANUAL : ACSY 
MODEL NAME PLATE 
MOOEL NAME PLATE 

New 
Parts 

RF COAXIAL CABLE RECEPTACLE 
TERMINAL (GND) 
DC CABLE :ACSY 

X 

X 

INSIDE CONNECTING WIRE 
FINISHED UIRE SET(LCD-TXRX) 
FLAT CABLE (LCD-DIG) 
FLAT CABLE (DIG-TXRX) 
FLAT CABLE (FILTER-DIG) 

P a r t s  NO. 

a6arts3 

CONNECTING WIRE (PLL-TXRX) 
CONNECTING WIRE (SP) 
CONNECTING WIRE (PLL-TXRX) 

AO1-2070-02 
A01 -2071 -02 
A22-0784-03 
A62-0295-03 
662-0296-03 

FUSE (7SA) : ACSV 

Descr ip t ion  

a a 8 / ~  #I 

METALLIC CABINET(TOP) 
METALLIC CABINET(BOTTOM) 
SUB PANEL 
PANEL ASSY 
PANEL 

- - -  - -  - - 
SHIELDING PLATE(F1LTER UNIT) 
SHIELDING PLATE(F1LTER COVER) 
SHIELDING PLATE(0IGITAL) 
SHADE (BOTTOM CASE) 

SHADE (REAR SHIELDING PLATE) 
INSULATING BOARD (DIGITAL UNIT 
INSULATING BOARD (FILTER UNIT) 
INSULATING BOARD (SUB PANEL) 

Dest i -  
nat ion 

ff rn 

COIL SPRING 
FLAT SPRING (PLL,FILTER) 
FALT SPRING (TORQUE) 
AUXILIARY PART(CASE SIDE) 
AUXILIARY PART(SPR1NG) 

Re- 
marks 
te* 

AUXILIARY PART(TOP CASE) 
AUXILIARY PART(SP,SUB) 
AUXILIARY PART(F1BER) 
CUSHION (VCO) 
CUSHION (KNOB) 

1:Scandnava kUSA P:Canada 

Y:PX(Far East, Hawall) 1:England E:Europe 

V:AAFES(Europe) XAustralia M:Other Areas A indicates safety dica l  components. 
31 



x New Parts PARTS LIST 
Parts witnoot Parts No. are not suppllea. 
Les a- tce5 PO? meltlonnes aans e Parts No. ne sont pas fournls 
Tee  ohne Parts No. weraen ncnt  geliefert. 

TS-@IS 
FINAL UNIT 1x45-3490-001 

L:Scandinavia kUSA FCanada 

Y:PX(Far East, Hawaii) T:Englam eEurope 

32 Y:AAFES(Europe) %Australia Mother Areas 

~ e f .  No. 

Q R ' t s :  

5 3  
5 4  
5 5  

5 6  
5 7  
5 7  
5 8  
5 9  

6  0  
6  1  
6  2  
6 3  
6 4  

6 5  
6 6  
6  7  
6 8  
6 9  

7 1  
7 2  
7  3  
7 6  
7 5  

7 6  
7  7  
7 8  
7  9  
8 0  

8 1  
8 2  

84 
A 
B  
C 
D 

E 
F  
G 
8  5  

- 

SP 
M I C  

7 0 1  

7 0 2  
7 0 3  
7 0 3  
7 0 4  
7 0 5  

7 0 6  

C 1  

A indicates safety crilical components. 

Address 

e % 

- 
2 A  
1  A 

- 
. 
- 
- 

- 
. 
- 
- 

3 B  
2  A  - 
3  A  
2  A  

- 
3A 
3  A  
2  A  
2 6  

3A 
3A 
3A 
3A 
3  A  

3A 
3  A  

2 8  
1 B , 2 B  
l A . l B  
1  B  
1 C , 2 B  

2 8  
l B , l C  
1  F  
. 

1 A 
. 

2 8  

2 E , 3 F  
1 0 . 2 8  
1 D , 2 B  
I B 
2 8 , 2 C  

1 B , 2 B  

New 
Parts 

X 

X 

x 

r 

X 

* 
X 

X 

* 

P a r t s  No. 

% . " . % 4 .  

G 1 3 - 1 4 0 2 - 0 4  
G 1 3 - 1 4 5 1 . 0 4  
G I  3 - 1 4 3 7 - 0 4  

H 1 0 - 2 7 6 1 - 0 2  
H 1 1 - 0 8 7 7 - 0 4  
H 1 3 - 0 8 9 8 - 0 4  
H 1 3 - 0 8 9 9 - 0 4  
H 1 3 - 0 9 1 1 - 0 4  

H 2 5 - 0 0 2 9 - 0 4  
H 2 5 - 0 0 7 9 - 0 4  
H 2 5 - 0 1 0 6 - 0 4  
H 2 5 - 0 7 0 8 - 0 4  
H 5 2 - 0 5 0 6 - 0 4  

5 0 2 - 0 4 4 1  - 0 5  
5 2 1 - 4 4 0 6 - 0 6  
5 2 9 - 0 6 0 4 - 0 3  
5 3 0 - 0 5 9 2 - 0 4  
5 3 1 - 0 1 4 1 - 0 4  

KO1 - 0 4 1 6 - 0 5  
K 2 1 - 0 7 9 3 - 0 4  
K 2 9 - 4 8 0 9 - 0 4  
K 2 9 - 4 8 1 0 - 0 4  
K 2 9 - 4 8 1 1 - 0 4  

K 2 9 - 4 8 1 2 - 0 4  
K 2 9 - 4 8 1 3 - 0 4  
K 2 9 - 4 8 1 4 - 0 4  
K 2 9 - 4 8 1 5 - 0 4  
K 2 9 - 4 8 1 6 - 0 4  

K 2 9 - 4 8 1 7 - 0 4  
K 2 9 - 4 8 1 8 - 0 4  

N 1 5 - 1 0 4 0 - 4 6  
N 3 2 - 2 6 0 6 - 4 6  
N 3 3 - 2 6 0 6 - 4 5  
N 3 5 - 2 6 0 4 - 4 6  
N 3 5 - 2 6 0 6 - 4 6  

N 3 5 - 4 0 1 0 - 4 6  
N 8 7 - 2 6 0 6 - 4 6  
N 8 7 - 3 0 0 8 - 4 6  
N 9 9 - 0 3 8 3 - 0 5  

S 5 0 - 1 4 0 6 - 0 5  

T 0 7 - 0 2 9 8 - 0 5  
T 9 1 - 0 5 2 8 - 0 5  

8 3 8 - 0 7 1 9 - 1 5  

X 4 5 - 3 4 9 0 - 0 0  
X 4 6 - 3 1 8 0 - 1 1  
X 4 6 - 3 1 8 2 - 7 1  
X A 8 - 3 1 1 0 - 0 0  
X 5 0 - 3 2 0 0 - 0 0  

X 5 7 - 4 5 7 0 - 0 0  

FINAL UNIT 
C K 7 3 F B l H 3 9 1 K  

Descr ip t ion  

8 .". 8/tfl tll 

CUSHION (BRACKET) 
CUSHION ( S P )  
CUSHION ( S P )  

POLYSTYRENE FOAMED F I X T U R E  
POLYSTYRENE FOAMED BOARD 
CARTON BOARD 
CARTON BOARD (BRACKET) 
CARTON BOARD 

BAG (ACSY)  
BAG (MTC)  
B A G  ( B O D Y )  
BAG (DC CABLE)  
I T E M  CARTON BOX 

FOOT 
HARDWARE F I X T U R E  ( S P )  
BRACKET : ACSY 
SPACER (TORQUE) 
COLLAR ( M I C )  

HANDLE AND SCREW : ACSY 
KNOB ( M A I N )  
KNOB ( A F  V O L / R I T )  
KNOB ( S O L / I F  S H I F T )  
KNOB (POWER) 

KNOB ( F . L O C K )  
KNOB ( M H z )  
KNOB (DOWN) 
KNOB ( U P )  
KNOB 

KNOB 
KNOB 

F L A T  WASHER (GND) 
F L A T  HEAD MACHIN SCREW 
OVAL HEAD MACHIN SCREW(CASE) 
B I N D I N G  HEAD MACHINE SCREWCIF) 
B I N D I N G  HEAD MACHINE SCREW(D1G 

B I N D I N G  HEAD MACHINE SCREW(GND 
BRAZIER HEAD T A P T I T E  SCREW 
B R A Z I E R  HEAD T A P T I T E  SCREW 
SCREW SET : ACSY 

MICRO SWITCH ( M I C )  

LOUDSPEAKER(FULLRANGE) 
MICROPHONE : ACSY 

LCD ASSY 

F I N A L  U N I T  ( A / 2 , B / 2 )  
D I G I T A L  U N I T  
D I G I T A L  U N I T  
I F  U N I T  
P L L  U N I T  ( A / 2 , B / 2 )  

TX-RX U N I T  ( A / A . , . D / A )  

(X45-3490-001 
C H I P  C 3 9 0 P F  K  

Dest i -  
nat ion 
it 

K 
E 

K  
E  

Re- 
marks 

61f$4: 



-; New Paits 

Parts witnout Parts NO. are not SuDplled. 

PARTS LIST 
LBE artlcles non mentlonnesdans le Parts No. ne sont Das fourns 
Tete onne Parts No. werden nicht peliefert 

Ref. No. Address 

S m % *  a xl 

~ ~ 

LScandinavia 

V:PX(Far East. Hawaii) 

V:AAFES(Europe) 

FINAL UNIT iX45.3490-W1 

New P a r t s  No. Desc r i p t i on  

%S & 8 / # !  i8 

C K 7 3 F B 1  E 1 0 2 K  
C K 7 3 F B l  E l  0 3 K  
CK.73FB1 H 1 0 2 K  
C K 7 3 F B l E 1 0 4 K  
C C 7 3 F S L l H 8 2 1 J  

C H I P  C  lOOOPF K  
C H I P  C  0 . 0 I U F  K  
C H I P  C  l 0 0 0 P F  K  
C H I P  C  0 . I O U F  K  
C H I P  C  8 2 0 P F  J 

C K 7 3 F B l H 1 0 2 K  
C K 7 3 F B l E I 0 3 K  
C K 7 3 F B l E 1 0 2 K  
C 9 0 - 2 1 9 3 - 0 5  
C C 4 5 S L 2 H 6 8 0 J  

C H I P  C  IOOOPF K  
C H I P  C  0 . 0 I U F  K  
C H I P  C  IOOOPF K  
ELECTRO 3 9 U F  25WV 
CERAMIC 6 8 P F  J 

C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l E 1 0 2 K  
C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l H 1 0 2 K  
C K 7 3 F B l E 1 0 4 K  

C H I P  C  0 . O l U F  K  
C H I P  C  IOOOPF K  
C H I P  C  0 . 0 I U F  K  
C H I P  C  l O 0 0 P F  K  
C H I P  C  0 . 1 0 U F  K  

CE04EWlClOOM 
C K 7 3 F B l E I 0 3 K  
C K 4 5 E 2 H 2 2 2 P  
C 9 0 - 2 1 9 4 - 0 5  
CK73FB1 E l  04K 

ELECTRO l 0UF 16WV 
C H I P  C  0 . O l U F  K  
CERAMIC 2 2 0 0 P F  P  
ELECTRO 2 2 0 U F  25VV 
C H I P  C  0 . l O U F  K  

C K 7 3 F B l H 1 0 2 K  
CEO4EWlClDOM 
C K 7 3 F B l E l 0 4 K  
CEO4EWlE471M 
C K 7 3 F B l E 1 0 3 K  

C H I P  C  IOOOPF K  
ELECTRO l OUF 16WV 
C H I P  C  0 . I O U F  K  
ELECTRO 4 7 0 U F  25WV 
C H I P  C  0 . O I U F  K  

C K 7 3 F B l E 1 0 4 K  
C K 7 3 F B l E 1 0 3 K  
C C 4 5 S L 2 H 8 2 0 J  
C M 9 3 0 2 H 3 9 1 J  
C K 4 5 B l H 1 0 3 K  

C H I P  C  O.IOUF K  
C H I P  C  0 . O I U F  K  
CERAMIC 8 2 P F  J 
MICA 3 9 0 P F  J 
CERAMIC 0.OIOUF K  

C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l H 1 0 2 K  
C K 7 3 F B l E l 0 4 K  
C K 7 3 F B l H l 0 3 K  
C K 7 3 F B l H 1 0 2 K  

C H I P  C  0 . 0 I U F  K  
C H I P  C  lOOOPF K  
C H I P  C  0 . I O U F  K  
C H I P  C  O . 0 l O U F  K  
C H I P  C  IOOOPF K  

C K 7 3 F B l H 1 0 3 K  
C K 7 3 F B l H 1 0 3 K  
C K 7 3 F B l H 1 0 3 K  
C K 4 5 F l H 2 2 3 Z  
C M 7 3 F 2 H 3 9 1 J  

C H I P  C  0 .O lOUF K  
C H I P  C  0 . O l O U F  K  
C H I P  C  0 . O I O U F  K  
CERAMIC 0 . 0 2 2 U F  Z 
C H I P  C  3 9 0 P F  3 

C K 7 3 F B I E l  04K 
C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l E 1 0 4 K  
C K 7 3 F B l H I O P K  
C K 7 3 F B l H 1 0 2 K  

C H I P  C  0 . I O U F  K  
C H I P  C  0 . O I U F  K  
C H I P  C  0 . I O U F  K  
C H I P  C  l 0 0 0 P F  K  
C H I P  C  IOOOPF K  

CE04NWlE lOOM 
C E 0 4 E W l E 1 0 2 M  
C K 7 3 F B l E 1 0 3 K  
C E O 4 E V l E l  02M 
C K 7 3 F B l H 1 0 3 K  

ELECTRO l 0UF 25WV 
ELECTRO IOOOUF 25WV 
C H I P  C  0 . 0 l U F  K  
ELECTRO IOOOUF 25WV 
C H I P  C  O.010UF K  

E 0 4 - 0 1 9 1 - 0 5  
E A 0 - 3 2 4 6 - 0 5  
E 4 0 - 5 6 0 4 - 0 5  
E 4 0 - 3 2 4 8 - 0 5  
E 4 0 - 3 2 5 0 - 0 5  

RF C O A X I A L  CABLE RECEPTACLE 
P I N  CONNECTOR FOR I N S I D E ( 2 P )  
P I N  CONNECTOR FOR I N S I D E ( 1 I P )  
P I N  CONNECTOR FOR I N S I D E ( 4 P )  
P I N  CONNECTOR FOR I N S I D E ( 6 P )  

kUSA FCanada 

1:England f Europe 

kAustralia YOther Areas A indicates safety critical components. 
33 













































































































* New Parts PARTS LIST 
Wrrs  w tnou t  Parts No. are  not ~ u ~ p l l e a .  
Les R I ' I I ; ~ ~  nun rnentiannesnnns le Parts No. no sont pas fournls 
TC 11: onne Parts No. wt rden nicnt qcicfart .  

~ e f .  No. 

e~flsai 

FRONT GLASS 
FILTER 
LABEL (MAX8MAX) 
LABEL (S/NO) 
LABEL (FCC) 

1 
2 
4 

700 
6 

LABEL 
WARRNTY CARD 
WARRNTY CARD 

Address 

a %  

INSTRUCTION MANUAL : ACSY 

1 A 
38 
2A 
2 A 
36 

INSTRUCTION MANUAL : ACSY 
MODEL NAME PLATE 
MOOEL NAME PLATE 

New 
Parts 

RF COAXIAL CABLE RECEPTACLE 
TERMINAL (GND) 
DC CABLE :ACSY 

X 

X 

INSIDE CONNECTING WIRE 
FINISHED UIRE SET(LCD-TXRX) 
FLAT CABLE (LCD-DIG) 
FLAT CABLE (DIG-TXRX) 
FLAT CABLE (FILTER-DIG) 

P a r t s  NO. 

a6arts3 

CONNECTING WIRE (PLL-TXRX) 
CONNECTING WIRE (SP) 
CONNECTING WIRE (PLL-TXRX) 

AO1-2070-02 
A01 -2071 -02 
A22-0784-03 
A62-0295-03 
662-0296-03 

FUSE (7SA) : ACSV 

Descr ip t ion  

a a 8 / ~  #I 

METALLIC CABINET(TOP) 
METALLIC CABINET(BOTTOM) 
SUB PANEL 
PANEL ASSY 
PANEL 

- - -  - -  - - 
SHIELDING PLATE(F1LTER UNIT) 
SHIELDING PLATE(F1LTER COVER) 
SHIELDING PLATE(0IGITAL) 
SHADE (BOTTOM CASE) 

SHADE (REAR SHIELDING PLATE) 
INSULATING BOARD (DIGITAL UNIT 
INSULATING BOARD (FILTER UNIT) 
INSULATING BOARD (SUB PANEL) 

Dest i -  
nat ion 

ff rn 

COIL SPRING 
FLAT SPRING (PLL,FILTER) 
FALT SPRING (TORQUE) 
AUXILIARY PART(CASE SIDE) 
AUXILIARY PART(SPR1NG) 

Re- 
marks 
te* 

AUXILIARY PART(TOP CASE) 
AUXILIARY PART(SP,SUB) 
AUXILIARY PART(F1BER) 
CUSHION (VCO) 
CUSHION (KNOB) 

1:Scandnava kUSA P:Canada 

Y:PX(Far East, Hawall) 1:England E:Europe 

V:AAFES(Europe) XAustralia M:Other Areas A indicates safety dica l  components. 
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x New Parts PARTS LIST 
Parts witnoot Parts No. are not suppllea. 
Les a- tce5 PO? meltlonnes aans e Parts No. ne sont pas fournls 
Tee  ohne Parts No. weraen ncnt  geliefert. 

TS-@IS 
FINAL UNIT 1x45-3490-001 

L:Scandinavia kUSA FCanada 

Y:PX(Far East, Hawaii) T:Englam eEurope 

32 Y:AAFES(Europe) %Australia Mother Areas 

~ e f .  No. 

Q R ' t s :  

5 3  
5 4  
5 5  

5 6  
5 7  
5 7  
5 8  
5 9  

6  0  
6  1  
6  2  
6 3  
6 4  

6 5  
6 6  
6  7  
6 8  
6 9  

7 1  
7 2  
7  3  
7 6  
7 5  

7 6  
7  7  
7 8  
7  9  
8 0  

8 1  
8 2  

84 
A 
B  
C 
D 

E 
F  
G 
8  5  

- 

SP 
M I C  

7 0 1  

7 0 2  
7 0 3  
7 0 3  
7 0 4  
7 0 5  

7 0 6  

C 1  

A indicates safety crilical components. 

Address 

e % 

- 
2 A  
1  A 

- 
. 
- 
- 

- 
. 
- 
- 

3 B  
2  A  - 
3  A  
2  A  

- 
3A 
3  A  
2  A  
2 6  

3A 
3A 
3A 
3A 
3  A  

3A 
3  A  

2 8  
1 B , 2 B  
l A . l B  
1  B  
1 C , 2 B  

2 8  
l B , l C  
1  F  
. 

1 A 
. 

2 8  

2 E , 3 F  
1 0 . 2 8  
1 D , 2 B  
I B 
2 8 , 2 C  

1 B , 2 B  

New 
Parts 

X 

X 

x 

r 

X 

* 
X 

X 

* 

P a r t s  No. 

% . " . % 4 .  

G 1 3 - 1 4 0 2 - 0 4  
G 1 3 - 1 4 5 1 . 0 4  
G I  3 - 1 4 3 7 - 0 4  

H 1 0 - 2 7 6 1 - 0 2  
H 1 1 - 0 8 7 7 - 0 4  
H 1 3 - 0 8 9 8 - 0 4  
H 1 3 - 0 8 9 9 - 0 4  
H 1 3 - 0 9 1 1 - 0 4  

H 2 5 - 0 0 2 9 - 0 4  
H 2 5 - 0 0 7 9 - 0 4  
H 2 5 - 0 1 0 6 - 0 4  
H 2 5 - 0 7 0 8 - 0 4  
H 5 2 - 0 5 0 6 - 0 4  

5 0 2 - 0 4 4 1  - 0 5  
5 2 1 - 4 4 0 6 - 0 6  
5 2 9 - 0 6 0 4 - 0 3  
5 3 0 - 0 5 9 2 - 0 4  
5 3 1 - 0 1 4 1 - 0 4  

KO1 - 0 4 1 6 - 0 5  
K 2 1 - 0 7 9 3 - 0 4  
K 2 9 - 4 8 0 9 - 0 4  
K 2 9 - 4 8 1 0 - 0 4  
K 2 9 - 4 8 1 1 - 0 4  

K 2 9 - 4 8 1 2 - 0 4  
K 2 9 - 4 8 1 3 - 0 4  
K 2 9 - 4 8 1 4 - 0 4  
K 2 9 - 4 8 1 5 - 0 4  
K 2 9 - 4 8 1 6 - 0 4  

K 2 9 - 4 8 1 7 - 0 4  
K 2 9 - 4 8 1 8 - 0 4  

N 1 5 - 1 0 4 0 - 4 6  
N 3 2 - 2 6 0 6 - 4 6  
N 3 3 - 2 6 0 6 - 4 5  
N 3 5 - 2 6 0 4 - 4 6  
N 3 5 - 2 6 0 6 - 4 6  

N 3 5 - 4 0 1 0 - 4 6  
N 8 7 - 2 6 0 6 - 4 6  
N 8 7 - 3 0 0 8 - 4 6  
N 9 9 - 0 3 8 3 - 0 5  

S 5 0 - 1 4 0 6 - 0 5  

T 0 7 - 0 2 9 8 - 0 5  
T 9 1 - 0 5 2 8 - 0 5  

8 3 8 - 0 7 1 9 - 1 5  

X 4 5 - 3 4 9 0 - 0 0  
X 4 6 - 3 1 8 0 - 1 1  
X 4 6 - 3 1 8 2 - 7 1  
X A 8 - 3 1 1 0 - 0 0  
X 5 0 - 3 2 0 0 - 0 0  

X 5 7 - 4 5 7 0 - 0 0  

FINAL UNIT 
C K 7 3 F B l H 3 9 1 K  

Descr ip t ion  

8 .". 8/tfl tll 

CUSHION (BRACKET) 
CUSHION ( S P )  
CUSHION ( S P )  

POLYSTYRENE FOAMED F I X T U R E  
POLYSTYRENE FOAMED BOARD 
CARTON BOARD 
CARTON BOARD (BRACKET) 
CARTON BOARD 

BAG (ACSY)  
BAG (MTC)  
B A G  ( B O D Y )  
BAG (DC CABLE)  
I T E M  CARTON BOX 

FOOT 
HARDWARE F I X T U R E  ( S P )  
BRACKET : ACSY 
SPACER (TORQUE) 
COLLAR ( M I C )  

HANDLE AND SCREW : ACSY 
KNOB ( M A I N )  
KNOB ( A F  V O L / R I T )  
KNOB ( S O L / I F  S H I F T )  
KNOB (POWER) 

KNOB ( F . L O C K )  
KNOB ( M H z )  
KNOB (DOWN) 
KNOB ( U P )  
KNOB 

KNOB 
KNOB 

F L A T  WASHER (GND) 
F L A T  HEAD MACHIN SCREW 
OVAL HEAD MACHIN SCREW(CASE) 
B I N D I N G  HEAD MACHINE SCREWCIF) 
B I N D I N G  HEAD MACHINE SCREW(D1G 

B I N D I N G  HEAD MACHINE SCREW(GND 
BRAZIER HEAD T A P T I T E  SCREW 
B R A Z I E R  HEAD T A P T I T E  SCREW 
SCREW SET : ACSY 

MICRO SWITCH ( M I C )  

LOUDSPEAKER(FULLRANGE) 
MICROPHONE : ACSY 

LCD ASSY 

F I N A L  U N I T  ( A / 2 , B / 2 )  
D I G I T A L  U N I T  
D I G I T A L  U N I T  
I F  U N I T  
P L L  U N I T  ( A / 2 , B / 2 )  

TX-RX U N I T  ( A / A . , . D / A )  

(X45-3490-001 
C H I P  C 3 9 0 P F  K  

Dest i -  
nat ion 
it 

K 
E 

K  
E  

Re- 
marks 

61f$4: 



-; New Paits 

Parts witnout Parts NO. are not SuDplled. 

PARTS LIST 
LBE artlcles non mentlonnesdans le Parts No. ne sont Das fourns 
Tete onne Parts No. werden nicht peliefert 

Ref. No. Address 

S m % *  a xl 

~ ~ 

LScandinavia 

V:PX(Far East. Hawaii) 

V:AAFES(Europe) 

FINAL UNIT iX45.3490-W1 

New P a r t s  No. Desc r i p t i on  

%S & 8 / # !  i8 

C K 7 3 F B 1  E 1 0 2 K  
C K 7 3 F B l  E l  0 3 K  
CK.73FB1 H 1 0 2 K  
C K 7 3 F B l E 1 0 4 K  
C C 7 3 F S L l H 8 2 1 J  

C H I P  C  lOOOPF K  
C H I P  C  0 . 0 I U F  K  
C H I P  C  l 0 0 0 P F  K  
C H I P  C  0 . I O U F  K  
C H I P  C  8 2 0 P F  J 

C K 7 3 F B l H 1 0 2 K  
C K 7 3 F B l E I 0 3 K  
C K 7 3 F B l E 1 0 2 K  
C 9 0 - 2 1 9 3 - 0 5  
C C 4 5 S L 2 H 6 8 0 J  

C H I P  C  IOOOPF K  
C H I P  C  0 . 0 I U F  K  
C H I P  C  IOOOPF K  
ELECTRO 3 9 U F  25WV 
CERAMIC 6 8 P F  J 

C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l E 1 0 2 K  
C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l H 1 0 2 K  
C K 7 3 F B l E 1 0 4 K  

C H I P  C  0 . O l U F  K  
C H I P  C  IOOOPF K  
C H I P  C  0 . 0 I U F  K  
C H I P  C  l O 0 0 P F  K  
C H I P  C  0 . 1 0 U F  K  

CE04EWlClOOM 
C K 7 3 F B l E I 0 3 K  
C K 4 5 E 2 H 2 2 2 P  
C 9 0 - 2 1 9 4 - 0 5  
CK73FB1 E l  04K 

ELECTRO l 0UF 16WV 
C H I P  C  0 . O l U F  K  
CERAMIC 2 2 0 0 P F  P  
ELECTRO 2 2 0 U F  25VV 
C H I P  C  0 . l O U F  K  

C K 7 3 F B l H 1 0 2 K  
CEO4EWlClDOM 
C K 7 3 F B l E l 0 4 K  
CEO4EWlE471M 
C K 7 3 F B l E 1 0 3 K  

C H I P  C  IOOOPF K  
ELECTRO l OUF 16WV 
C H I P  C  0 . I O U F  K  
ELECTRO 4 7 0 U F  25WV 
C H I P  C  0 . O I U F  K  

C K 7 3 F B l E 1 0 4 K  
C K 7 3 F B l E 1 0 3 K  
C C 4 5 S L 2 H 8 2 0 J  
C M 9 3 0 2 H 3 9 1 J  
C K 4 5 B l H 1 0 3 K  

C H I P  C  O.IOUF K  
C H I P  C  0 . O I U F  K  
CERAMIC 8 2 P F  J 
MICA 3 9 0 P F  J 
CERAMIC 0.OIOUF K  

C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l H 1 0 2 K  
C K 7 3 F B l E l 0 4 K  
C K 7 3 F B l H l 0 3 K  
C K 7 3 F B l H 1 0 2 K  

C H I P  C  0 . 0 I U F  K  
C H I P  C  lOOOPF K  
C H I P  C  0 . I O U F  K  
C H I P  C  O . 0 l O U F  K  
C H I P  C  IOOOPF K  

C K 7 3 F B l H 1 0 3 K  
C K 7 3 F B l H 1 0 3 K  
C K 7 3 F B l H 1 0 3 K  
C K 4 5 F l H 2 2 3 Z  
C M 7 3 F 2 H 3 9 1 J  

C H I P  C  0 .O lOUF K  
C H I P  C  0 . O l O U F  K  
C H I P  C  0 . O I O U F  K  
CERAMIC 0 . 0 2 2 U F  Z 
C H I P  C  3 9 0 P F  3 

C K 7 3 F B I E l  04K 
C K 7 3 F B l E 1 0 3 K  
C K 7 3 F B l E 1 0 4 K  
C K 7 3 F B l H I O P K  
C K 7 3 F B l H 1 0 2 K  

C H I P  C  0 . I O U F  K  
C H I P  C  0 . O I U F  K  
C H I P  C  0 . I O U F  K  
C H I P  C  l 0 0 0 P F  K  
C H I P  C  IOOOPF K  

CE04NWlE lOOM 
C E 0 4 E W l E 1 0 2 M  
C K 7 3 F B l E 1 0 3 K  
C E O 4 E V l E l  02M 
C K 7 3 F B l H 1 0 3 K  

ELECTRO l 0UF 25WV 
ELECTRO IOOOUF 25WV 
C H I P  C  0 . 0 l U F  K  
ELECTRO IOOOUF 25WV 
C H I P  C  O.010UF K  

E 0 4 - 0 1 9 1 - 0 5  
E A 0 - 3 2 4 6 - 0 5  
E 4 0 - 5 6 0 4 - 0 5  
E 4 0 - 3 2 4 8 - 0 5  
E 4 0 - 3 2 5 0 - 0 5  

RF C O A X I A L  CABLE RECEPTACLE 
P I N  CONNECTOR FOR I N S I D E ( 2 P )  
P I N  CONNECTOR FOR I N S I D E ( 1 I P )  
P I N  CONNECTOR FOR I N S I D E ( 4 P )  
P I N  CONNECTOR FOR I N S I D E ( 6 P )  

kUSA FCanada 

1:England f Europe 

kAustralia YOther Areas A indicates safety critical components. 
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