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SPECIFICATIONS

Frequency Range
Sensitivity
NFM: 20 dB S/N at 3 kHz DEV. 1 kHz
25t0 520 MH2z 0.5uV
760 to 1100 MHz 0.5 uV
1100 to 1300 MHz 3.0 uV
AM: 20 dB S/N at 60% MOD. 1 kHz
25 to 520 MHz 2.0 pV
760 to 1100 MHz 2.0 uV
1100 to 1300 MHz 3.0 uV
WFM: 30dB S/N at 22.5 kHz DEV. 1 kHz
25to 520 MHz 3.0 uVv
760 to 1100 MHz 3.0 uV
1100 to 1300 MHz 10.0 uV
Selectivity
NFM/AM
-6 dB +9 kHz
-50 dB +15 kHz
WEM
—6 dB +150 kHz
-50 dB +300 kHz
Maodulation Acceptance: EIA RS-204-A *8 kHz
Spurious Rejection
at 328 MHz (NFM) 40 dB
Image Ratio at 70 MHz (NFM) : 35 dB
70 MHz + (2x610 MHz)
= 1290 MHz
1F Regection
610 MHz at 70 MHz (NFM) 60 dB
608 MHz at 1000 MHz (NFM) 60 dB
Signal to Noise Ratio
NFM/AM
3 kHz DEV. at 1 kHz
60% MOD. at 1 kHz
100 uV INPUT
WFM 45 dB
22.5 kHz DEV. at 1 kHz
Squelch Sensitivity
NFM/AM
Threshold 25 to 520 MHz 0.5uV
760 to 1100 MHz 0.5 1V
1100 to 1300 MHz 3.0 uV
Tight (S + N/N) 25 dB
WFM
Threshold 25 to 520 MHz 3.0uV
: 760 to 1100 MHz 3.0 2V
1100 to 1300 MHz 10.0 uV
Tight (S + N/N) 40 dB
Scanning Rate
Fast 16 channel/sec.
Slow 8 channel/sec.

LIMIT SPEC.

25 to 520 MHz
760 to 1300 MHz

2.0 uV
2.0 uV
10.0 nV

5.0V
5.0 2V
10.0 nV

10.0 uV
10.0 »V
20.0-uV

+12 kH2
+18 kHz

+200 kHz
+400 kHz

+5 kHz

35 dB
25dB

40 dB
40 dB

30 dB

35 dB

‘,1

2.0 uV

20 uV
10.0 uV
15dB

10.0 uV
10.0 uV
20.0 uV
30 dB

14 to 18 channel/seé.
7 to 9 channel/sec.



Search Rate

Fast 16 steps/sec. 14 to 18 steps/sec.
Slow 8 steps/sec. 7 10 9 steps/sec.
Residual Noise (Vol. Min.) 3mV S5mV
Priority Sampling - 2 sec. 1.5 to 2.5 sec.
Scan Delay Time 2 sec. 1.5 to 2.5 sec.
Audio OQutput Power (T.H.D. 10%) 1.8 W 1.3 W
Tape Output
MOD. and DEV: |
NFM 3 kHzDEV.at1kHz
AM 60% MOD. at 1 kHz 600 mV 300 mV

WFM 45 kHz DEV. at 1 kHz
LOAD: 10 k ohm
INPUT: 100 'V
LOW BATT Indicator 45V 4.5+ 05V

Any 300 channels in any band tombination
(30 channels x 10 banks), and 10 Monitor
channels.

Liquid crystal display

Direct Key Entry Digital Controlled
Synthesizer, Superheterodyne.

AC 120V, 60 Hz, 20 W max.

DC 13.8 V, 12 W max.

Built-in 3'°.(77 mm) 8 ohm Dynamic Speaker
Approx. 2-7/8" (75 mm) x 10-1/4"" (275 mm)
x 9" (230 mm) HWD

7.0 Ibs (3.2 kg.)

Channels of Operation

Channel, Frequency and Mode Display
Receiving System

Power Source

Speaker
Dimensions

Weight

NOTE: Nominal Specs represent the design specs: all units should be able to approximate these — some will exceed and
some may drop slightly below these specs. Limit Specs represent the absolute worst condition that still might be
considered acceptable; in no case should a unit parform to less than withip any Limit Spec.
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PRINCIPLES OF OPERATION

The PRO-2004 is a Phase Locked Loop {PLL) synthesized VHF/UHF, AM/FM Receiver controlled by a
Central Processing Unit (CPU) via the keyboard.

Receiving mode and search step are initially set to correspond with the frequencies entered. When a fre-
quency within FM broadcast band is keyed in, receiving mode is set to Wideband FM (WFM). When a
frequency in Action radio band, Police, Fire, Ambulance, Ham radio etc, is keyed in, the mode is set to
Narrowband FM (NFM), and when a frequency in Aircraft and CB band is keyed in, it sets to AM mode.
Also the mode and step can be changed by MODE], [STEP] Keys.

The CPU (1C-503) controls receiving frequency range, frequency determination, scanning speed, delay time,
etc. The CPU is able to do only the assigned functions, and no modification of the CPU is feasible.

The following paragraphs explain the operation of the circuit in terms of the functional blocks:

RF input circuit comprises 10 dB attenuator and Bandpass filter. A signal generated by VCO-1 or VCO-2 is

applied to Double balanced mixer (D.B.M.) via Low-pass or ngh -pass filter and mixed w:th the RF signal.
The D.B.M. is employed to facilitates 25 MHz to 1300 MHz mixing.

The 1st IF (Q5) is 607.505 MHz to 611.500 MHz, and the signal is mixed with VCO-3 frequency at the 2nd
mixer (Q6) to produce 48.5 MHz signal, which is applied to WFM IF (Q12) or AM/NFM [F (Q10, Q18,
Q19). Corresponding with input from the keyboard, CPU determines which of VCO-1 or VCO-2, WFM IF,
AM/NFM, AM IF, Data of PLL circuit to be functioned, and outputs the necessary data.

" A signal entered to AM/NFM IF is mixed with X'tal oscillation frequency 43.045 MHz at the 3rd mixer
(1C-2) and converted to 455 kHz signal. A signal entered to WFM IF is mixed with X'tal oscillation frequen-

cy 37.8 MHz at the 3rd mixer {Q13) and converted to 10.7 MHz signal. The signals are further amplified
and detected to AF signal.

AF signals of WFM, AM, NFM are CPU controlled and applied to AF Power Amplifier (fC-7) via switching

circuit. Squelch signal is comprised of noise product from WFM/NFM detector output, and amplified by
|C-2 to switching signal, which controls AF mute and CPU.

Any unstable supply voltage to the CPU can produce CPU malfunctions, such as wrong data processing,
wrong data transfer, etc. To overcome this C512 and R501 “initialize”” the CPU. Initialization is done when
RESTART switch is pushed. Figure A shows initializing waveform.

CX501 (7.37 MHz)} is a clock which is used for CPU control. Figure B shows 1/4 divided waveform at Pin
.31 of IC-503.

CPU output data disblay frequency, function, etc, on LCD, LCD is back lighted with Electro Luminescence,
which works from 70 V rms, 300 Hz A.C.

Power supply comprises D.C 30 V, 8 V and two 5 V lines.

Figure B




GENERAL OPERATION OUTLINE °
Turn power SW ON.

Automatically set to SCAN mode and starts
scanning when the SQ is on.

When battery voltage drops “BATT" is
Indicated and peep-tone sounds from speaker.

e . _ N __JL._ B B I N N N W B I W I I

Press RESTART SW,

Scan Bank 1 thru 10 are displayed.

To hold the channel, press ;
press (1 trousi B kev.

Scan Bank 1 thru 9 are disappeared.

To release the delay function, press |DELAY

_ again.
Press [O] key.

To skip certain frequency, press |LOCK-OUT].

Press [1] through [9] key and [0] key.

Scan Bank 1 thru 9 are displayed except 10.

To release the lock out function, press

LOCK-QUT{ again.
Press s0 that Scan speed is set to
slow speed.

- To call locked out channels, press

LOCK-OUT REVIEW]|.

(This function is available when locked out
channels exist.) .

e _ To priority operation in manual mode, pr
To priority operation in Scan mode press [PRI] . o o8 ‘ il RGN, prews
_— . . To release the priority function,
To release priority operation, press again. againt Priarity dunction, press

Press |[SPEED)| so that Scan speed is set to fast
speed. - '

Press MANUAL|. When [MANUAL| is pressed Press |[PROGRAMI| to set to program mode.

again the cahnnei advance. To select one of 1

thru 300 channels, push the number key and - i
then push IMANUAL|.

Press [DIRECT]. Step indicator is dispiayed.

{Step indicator is not displayed when frequency
is 0000.0000.)

To start DIRECT Search, press [a] or [¥] key.




. 2

Key in the desired frequency in each Key in search frequency as follows.

channel as follows:

Key in the desired f i+h Press |LIMIT| {or numeral key and |LIMIT])
numeral keys.

Press [ENTER| to memorize the fre- Press [ENTER.

- quency.
{f wrong frequency (out of the band) is

entered, “ERROR" is displayed. Press | LIMIT| and key in upper frequency.

Press ICLEAR] and then enter the correct
Press |[ENTER].

frequency.

To change mode, press [MODE].
The mode changes in the order of AM —
NFM — WFM.

Press [PROGRAMJ. -

Advance to next channel.

Key in the frequency and press |ENTERI,
repeat it to memorize frequencies one by
one.

To change step, press |STEP].

S5kHz - 12.5 kHz - 50 kHz.
Press |PFN1 sO that priority channel is The step changes

appeared.

To return to the initial setting of mode and

step, press [RESET].

To revert to the previous channel, press

again.

Press [a] to search from lower frequency. Press
[¥] to search from upper frequency.

Press numerai keys (1 thru 300) and then (squelch must be on)

press [PRI].

Priority channel is set to entered new
channel.

Press to store the desired frequency

(10 monitor channels) in the searcly mode.

To call monitor channels, press

MONITORI.
ired f in
Press IMONITOR | so that next monitor Press | ENTER | to store the desired frequency |

the indicated channel.
Search operation starts.

channel is appeared.

To call the monitor channels directly,
press numeral kKeys.

To revert to the previous channel, press

[PROGRAM)




ALIGNMENT
ALIGNMENT AND TEST POINTS

TP4 TP3 TPS F _
N -
L1 O SHIELD

CASE

(LINEAR PCB)

SHIELD CASE TP2

(PLL PCB)
SHIELD CASE
| SHIELD
3i L
a ﬁ CASE
©@=—TP 301
PLL~|

TP 302 SHIELD CASE



ALIGNMENT PREPARATION

Test equipment required
1. Oscilloscope
2. AC SSVM

3. DC SSVM
4. 8-ohm dummy load

5. AM. FM. Signal Generator (25 to 1300 MHz)
6. Distortion Meter

NOTE 1: Use non-metallic tuning tools.

The test equipment and Receiver should be warmed up at least 30 minutes before proceeding
with alignment.

Input signal from the Generator should be kept as fow as possible and still obtain usable output.



ALIGNMENT PROCEDURES

Control Setting Test Instrument .
Step . . Adjust
| Channel Programming Connection

Remarks

| OFF/VOLUME control: | Connect DC SSVM to B Alignmentof VCO (PLL-) |
| ON | TP__301 1) Select Channel 1 (220.495 MHz)
| SQUELCH control: (Figure 1) and adjust L309 for 20V on the DC

Fully counterclockwise
(CCW)
Channel Programming:
CH1 (220.495 MHz)
CH2 (520 MHz)

SSVM.
See Table 1.
2) Select Channel 2 (520 MHz) and
adjust L311 for 20V on the DC
SSVM.
See Table 1.

Alignment of VCO (PL-)
Adjust L317 for 3V on the DC SSVM.

OFF/VOLUME control: Connect DC SSVM to

ON TP302 See Table 1.
SQUELCH control: (Figure 2)
Fully CCW

Channel Programming:
CH3 (804.5 MHz)

Figure 1 Figure 2

TP301

4 UNIT
UNDER TEST

UNIT

UNDER TEST

Table 1

Coil L309, L311, L317

Coil alignment (open)

Figure 3 | Fiure4

Use non
—m— Metallic
tuning tool

PLL P.C.B. PLLPCB.

* Close the coil as shown
above by using non metallic
tuning tool when a measuring

voltage at TP301 or TP302 is
lower than the setting voltage.

* Open the coil as shown
above by using non metallic
tuning tool when a measuring
voltage at TP301 or TP302 is

higher than the setting voltage.

Perform coils interval alignment
delicately because it affects
frequency much. |

NOTE 2: Fix the coils with glue after align-

- ment and then repeat the ALIGN-

MENT PROCEDURES Step 1, Step

2 after checking the fixation and

temperature is normai.

=17 —




Control Settin Test Instrument
Step g Adjust Remarks
Channel Programming Connection

OFF/VOLUME control: Connect Signal Ahgnment of NFM/AM 2nd IF
ON Generator to TP1, DC

SQUELCH control: SSVM to TP2 and TP5
Fully counterclockwise to ground.

Channel Programming: (Figure 6)

CH4 (250 MHz -NFM)

1) Set the Signal Generator frequency
to 48.5 MHz, 0.3 V output (NO
MOD).

2) Adjust T1, T9, T10, T11 to maxi-
mum voltage at TP2. -

3) Adjust T12 to minimum voltage at

" TP2, approx. 0.2V on the DC SSVM.

NOTE: Perform these adjustment
by using the DC SSVM which is able
to measure to three decimal places
because of the output voltage of

TP2 is low.

Figure 6

TP2
% ,
SIGNAL UNIT

Control Setting Test Instrument
Step _ Adjust
Channel Programming Connection

4 OFF/VOLUME control: Connect Signal Alignment of 455 kHz NFM
ON Generator to TP1_ and Discriminator coil _
SQUELCH control: D(;. SSVM to TP4. Set the Signal Generator frequency to
Fully CCW (Figure 7) 48.5 MHz, 100 1V output (NO MOD)

Channel Programming:

and adjust T13 for 3.8V (£0.1) on the
CH4 (250 MHz - NFM)

DC SSVM.

Allgnment of 10 7 MHz WFM

OFF/VOLUME control: Connect Signal

ON Generator to TP1 and Discriminator coil
SQUELCH control: DC SSVM to TP3. Set the Signal Generator frequency 10
Fully CCW (Figure 7)

48.5 MHz, 100 uV output (NO MQOD)
and adjust T6 for 3.8V (£0.1) on the
DC SSVM.

Channel Programming:
CH5 (98 MHz - WFM)

Figure 7

UNIT

UNDER TEST

T



Step

Control Setting | Test Instrument s " o mE
Chanel Programming | Connection B Remarks

OFF/VOLUME control:
ON

SQUELCH control:
Fully CCW

Channel Programming:

CH6 (120 MHz - AM)

Same as step 6

SIGNAL
GENERATOR

Oscilloscope, AC SSVM, to 48.5 MHz,

Elst:rtiogthlre;egkiﬂ AM: 60% MOD. at 1 kHz and
oad to 100 1V output

JACK. 2) Adjust T7 to maximum sensitivity.

Connect Signal T7 | Alignment of 455 kHz IF coil -
Generator to TP1 and ' 1) Set the Signal Generator frequency |

(Figure 8)

Same as stepB ”

Figure 8

Alignment of 455 kHz AM DET. |}
coil ;

1) Set the Signal Generator frequency
to 48.5 MHz,

AM: 60% MQOD. at 1 kHz and
100 1V output.
2) Adjust T8 to minimum T.H.D.
point.

8Q LOAD

UNDER TEST

OSCILLOSCQPE

DISTORTION
METER



Control Settmg Test Instrument
Step Adijust Remarks
. Channel Programming Connection

OFF/VOLUME control Connect Signal Alignment of 48.5 MHz and
ON Generator to ANT, T3 10.7 MHz WFM IF cotls -

1) Set the Signal Generator frequency
to 98 MHz
FM: 22.5 kHz DEV. at 1 kHz MOD,
output approx. 2 uV.

2) Adjust T2, T3 to maximum
sensitivity.

NOTE: Alignment of T4, T5 are not
necessary.
When those core are turned, adjust
cores so that those tops of cores
become as high as those coil case.

connector and
Oscilloscope, AC SSVM,
802 LOAD to EXT
SPKR JACK.

(Figure 9)

SQUELCH control:
Fully CCW
Channel Programming:

CHS (98 MHz - WFM)

Figure 9

8 LOAD

ANT connector EXT SPKR

SIGNAL © UNIT AC SSVM
GENERATOR UNDER TEST

l OSCILLOSCOPE

: Control Setting Test Instrument
Step : . Adjust
Channel Programming Connection

Ahgnment of |F TRAP coils

OFF/VOLUME control:

ON L55 1) Set the Signal Generator frequency
SQUELCH control: Same as step 8 to 609.505 MHz

Fully CCW | EM: 3 kHz DEV. 1 kHz MOD.

Channel Programming: Output, approx. 3 mV

CH7 (300.495 MHz — 2) Adjust L1 and L55 to minimum
NFM) sensitivity.

OFF/VOLUME control: L60 Alignment of 512 MHz TRAP coil -
ON 1) Set the Signal Generator frequency
SQUELCH control: Same as step 8 10 337.495 MHz
Fully CCW | FM: 3 kHz DEV. 1 kHz MOD, |
Channel Programming: Output, approx. 3 mV |
CH8 (240.495 MHz — | 2) Adjust L60 to minimum |
NFM) | sensitivity.

— 14 —




NOTE:

Alignment of L59 (GR-H763, B.P.F. coil)
Do not adjust this coil because of L59 is already adjusted at Factory.

When turn the coil core, perform the alignment as below (step 11).
B.P.F. characteristic is Figure 10.

Step Control Settmg ‘Test Instrument P 5 <
Channel Programming Connection Jus emarks

OFF/VO LUME control: Same as step 8 Allgnment 1st IF (611 B to
- ON (Figure 9) 607.505 MHz) B.P.F. coil _

SgLiFng control: 1) Select channel 7 (800.495 MHz) and
ully CCW | set the Signal Generator frequency
Channei Programming: to 800.495 MHz
CH9 (800.495 MH2z) FM: 3kHz DEV. at 1 kHz and
2) Adjust L5859 to maximum
sensitivity.

3) Select channel 8 (800.500 MHz) and
set the Signal Generator frequency
to 800.500 MHz,

FM: 3kHz DEV. at 1 kHz and

1 4V output.
4) Adjust L59 to maximum

sensitivity.
NOTE: Align the balance of CHS, CH10
sensitivity to become same.

Figure 10

1st IF Center Frequency {609.505 MHz)

at CH9 (800.495 MHz)
1st IF Frequency
607.505 MHz

at CH10 (800.500 MHz)
1st IF Frequency 611.5 MH2z

\

——



2EROMATIC FUNCTION TEST PROCEDURE _ﬁ

el

Discriminator Curve
(NFM) (WFM)

(Zeromatic functions when QUTPUT is in “H' |evel.)

— 0<el1 <e3 e3 < el <e2 e2< el <VCC

(NFM MQD.)
To adjust el voltage, receive signal in Manual mode, and set T13 to obtain 3.8 V (0.1 V

It is convenient to use the National Weather Service signal for the adjustment.

) at TPA4.

(WFM MOD.) _ -
To adjust el voltage, receive signal in Manual mode and set T6 to obtain 3.8 V (£0.1 V) at TPS3.

1+ is convenient to use the FM. TV, sound signal for the adjustment. -



KEYS ACCESS PULSE OUTPUT (1C-503)

e | Q4 4§ , '
PO4 L ]_____________————————‘ . |

166.5us ——tt

FW35 ' ' |
Le———20} 4§ ——si |
- PO6 L_____J L__________———————-‘
et 235 S5 =
PO7 L______——' L______.__——————J

e oL D—

NOTE: Use a signal at PO1 of 1C-503 as trigger, and then observe the keys access pulse when PROGRAM
key is pressed. |

DATA WAVEFORM (1C-503)

—— 05m —
i

CLOCK 1 | e
(Pin 19)

DATA
(Pin 20)

Tms —=i |
LT | ke o
(Pin 17) | e

LT 2 | | & ';
| ‘ !
|

(Pin 16) | | ]
LCD CS - |
(Pin 15) |

LCD C/D
(Pin 14)

BUSY
(Pin 13)
1

}

DISPLAY DATA

17



'PLL DATA WAVEFORM

CLOCK
(Pin 19)

DATA
(Pin 20)

LT |
(Pin I7)

LT 2
(Pin 16)

-d‘“

NOTE:

Data in Program mode when 150.000 MHz entered.

~18 —



Does
Display Work
Properiy?

T ves

Does SQ
function and Scan
When SQ is

ON?

| YES

Does
Key-in work
properiy?

NO

| YES

Unit produce NOISE
when volume control
turned clockwise?
(SQ: counter-
clockwise)

NO

YES

s reception
OK when correct
frequencies are
entered?

NO

YES

Does
Memory function
work OK?

YES

NO

NO

|s Back-up battery OK?

"Is CPU control circuit
(which consists of D49,
Q30, 31, 34) OK?

" Is mw power uppiy
circuit (which consist
of IC9) OK?

Is DC - DC converter
OK?

Is voltage Regulator
OK?

Is RF filter select

(1IC501, Q501~507)
OK?

is MODE (AM, NFM,
WFM) select OK?
(1C502, Q27, 28, 29)

s VCO (VCO1, VCO2)
select OK?
(1C502. Q315, 316)

s VCO filter 1, 2
seiect OK?
(1IC502, Q301, 302)

Is PLL circuit {which
consists of 1C301, 302,
303) OK?

Is VCO circuit OK?

s Audio Amp (IC7)

" RECEPTION CHECK

is Keyboard and/or
associated circuit OK?

Is IC503, and reset

Is IC1, IC2 and/or
iated circuit OK?

Is Mute circuit (1IC4,
Q23, 24, 25) OK?

or Audio Pre Amp (1CB)
OK?.

Is Power Supply circuit
oK?

Is voitage Regulator
OK?

Is 1IC503 clock
osciilation waveform
or reset OK?

Is CPU control circuit
QK?

Is IC503 OK?

Is IC701 OK?

is IF Amp or Noise
Amp circuit (IC1, 1C2)
OK?

L

Is IC503 OK?



Power ON

;

Enter {Fragram)]
150.0000 in GH1

X

Power Switch OFF

Doas
5+ 0.3V axisx
at Pin 1 of

FPowar Switch ON

Iz 150.0000
display at CH1?

Disconnect AC Plug, for
Ext. Power) and then
insert after 2 hours

¥

Poawer Switch ON

Is 160.0000
displayed at CH17?

MEMORY circuit s OK

MEMORY CHECK

Dafective Back-up circuit,
<9

Defective CPL control
cirenit, O30, 31, 34
ar Memary 1C504

Defective Back-up batrary

-0 -



1) Does not display and no sound
when POWER is ON.
Volume control: MAX.
Squeich control: CCW
(counter-clockwise)

2) Displays but no sound. -

3) Sounds but no display

4) Backlight does not light

5) Does not squelch and does not
scan. |

6) Squelch operates but does not
scan.

operate in SCAN.

operates.

TROULESHQOTING

7) Operates in MANUAL but dnes not

8) Displays but PROGHAM does not

Cause/ Remedy

1) Defective AC Line Cord: Replace.

2) Defective Power transformer T801: Replace.

3) Defective Off/Volume control VR801: Replace.
4) Defective Rectifier D55: Replace.

5) Defective voltage regulator circuit: Replace the defective components.

6) Defective CPU control circuit consists of Q30, Q31, Q34, D49:
Replace the defective components.

1) Defective speaker or headphone jack: Replace.
2) Defective Audio Amp. circuit consists of IC7: Replace the defective
components.

3) Defective IF Amp. circuit consists of IC1, 1C2: Replace the defective
components.

4) Defective Squelch control circuit consists of IC3, IC4: Replace the
defective components.

5) Defective AF Pre Amp. circuit consists of IC8: Replace the defective
components.

6) Defective Audio Mute Switching circuit consists of 1C3, IC4 and Q23,
Q24, Q25: Replace the defective components.

/) Defective Switching circuit consists of 1C4, D34, D38, D39 and D40:
Replace the defective components.

1) 1C503 is running “wild”: Press RESTART Switch.

2) Defective initiate control circuit: Replace the defective components.

3) Defective voltage regulator circuit consists of 1C9: Replace the
defective components.

4) Defective LCD: Replace.

5) Defective CPU circuit consists of 1C503: Replace the defective
components.

6) Defective LCD Controller circuit consists of 1C701- Replace the
defective components.

1) Defective EL Driver circuit consists of 1701, Q701: Replace the
defective components.
2) Defective EL: Replace.

1) Defective Switching circuit consists of 1C3: Replace IC3.
2) Defective 1C2 squeich control output terminalg™Replace I1C2.

3) Defective voltage regulator circuit consists of Q32, D50: Replace the
~ defective components.

1) 1C503 is running “wild’’: Press RESTART Switch.
2) Defective CPU circuits: Replace the defective components.

Squelch control is not adjusted correctly: Adjust Squelch (VR802).

Defective Keyboard or connector and/or associated circuit: Replace
the defective components.




9) No sound in AM mode but NFM, 1) Defective 1C502 or 1C503: Replace.
WFM operate. 2) Defective Switching circuit consists of Q29, D40, D45: Replace the
defective components.

3) Defective ANL, AF Pre Amp. circuit consists of D32, Q22: Replace
the defective components.

4) Defective AM IF DET. circuit consists of Q16, Q17, D31: Replace
the defective components.

1) Defective IC502 or I1C503: Replace.

2) Defective Switching circuit consists of Q28, D46: Replace the
defective components.

10) No sound in NFM mode but AM,
WFM operate.

11) No sound in AM and NFM MODE
but WFM operate.

1) Defective 1C2: Replace.

12) No sound in WFM mode but AM,
NFM operate.

1) Defective 1C502, 503 or IC1: Replace.

2) Defective Switching circuit consists of Q27, D47: Replace the defective
components.

13) Low sensitivity between 25.0000 to 1) Defective DECODER SWITCHING circuit consists of IC501, Q501:
39.9950 MHz. Replace the defective components.

2) Defective Bandpass filter (B.P.F): Replace the defective-.components.

14) Low sensitivity between 40.0000 to 1) Defective DECODER SWITCHING circuit consists of ICSO‘I Q502:
- 67.9950 MHz. 1 Replace the defective components.

2) Defective B.P.F: Replace the defective components.

15) Low sensitivity between 68.0000 to I 1) Defectwe DECODER SWITCHING circuit consists of ICSOI 0503:
107.9950 MHz. Replace the defective components.

2) Defective B.P.F: Replace the defective c‘om_panents. '

16) Low sensitivity between
108.0000 to 173.9950 MHz.

1) Defective DECODER SWITCHI NG circuit consmts of 1C501, 0504:
Replace the defective components.

2) Defective B.P.F: Replace the defective cOmponent-s

17) Low sensitivity between
174.0000 to 279.9950 MHz.

1) Defective DECODER SWITCHING circuit cons:sts of IC501, Q505:
Replace the defective components.

2) Defective B.P.F: Repiace the defective components.

18) 'Low sensitivity between

1) Defective DECODER SWITCHING circuit consists of IC501, Q506:
280.0000 to 520.0000 MHz. |

Replace the defective components.
2) Defective B.P.F: Replace the defective components.

19) Low sensitivity between 1) Defective DECODER SWITCHING circuit consists of IC501 Q507:
760.0000 to 1300.0000 MHz. Replace the defective components.

2) Defective B.P.F: Replace the defective components.

20) Does not operate between - Defective 1C503 port P10, 1C502, Q315 and/or VCO-1 circuit:
25.0000 to 220.4950 MHz or Replace the defective components.
760.0000 to 1052.4950 MHz.




- Cause/Remedy

Defective 1C503 port P11, 1C502, Q316 and/or VCO-2 circuit:
Replace the defective components.

21) Does not operate between
220.5000 to 520.0000 MHz or
1052.5000 to 1300.0000 MHz.

22) Low sensitivity between
25.0000 to 520.0000 MHz.

Defective 1C503 port P66, 1C502, Q301 and/or VCO filter-1 circuit:
Replace the defective components.

Defective 1C503 port P67, 1C502, Q302 and/or VCO filter-2 circuit:
Replace the defective components.

23) Low sensitivity between
760.0000 to 1300.0000 MHz.

1) Defective PLL circuit IC301, 1C302, 1C303, 1C304 and/or associated
circuit: Replace the defective components.

2) Defective 1C305, 1C306 and/or associated circuit: Replace the defective
‘components.

24) All band do not operate but display
is OK.

| | 25) Searches but does not halt on the
correct frequency.

1) Defective 1C6: Replace.
2) Discriminator Coil T13 (AM and NFM mode or T6 (WFM mode) is
out of adjustment:

TP4 shall have approx. 3.8 V in normal recewmg AM and NFM mode.
TP3 shall have approx. 3.8 V in normal receiving WFM mode.

;. -
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LINEAR P.C. BOARD (BOTTOM VIEW)
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CPU P.C. BOARD (TOP VIEW)
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CPU P.C. BOARD (BOTTOM VIEW)
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- ELECTRICAL PARTS LIST

PRODUCT SAFETY NOTE: Products marked with a A have special characteristics important to safety.
Before replacing any of these components, read carefully the product safety notice of this service manual.
Don't degrade the safety of the product through improper servicing.

RS Part Number MFR’s Part Number

C1 Chip CD-102KJBC T1C3K31P1HC102K

CAPACITORS

Description

0.001uF 50WV  +10%

-32 —

C2 Electrolytic 10uF 16WV +£20% CC-106MDCA 16MV 100SS

C3 Chip 5pF 50WV  #0.5pF CD-050CJBC C2C31P1HCGOS50D
C4 Chip 0.5pF 50WV +0.25pF CD-0X5CJBC C2C31P1HCGORSC
C5 Chip 2pF 50WV *0.5pF CD-020DJBC C2C31P1HCG020D
C6 Chip 0.5pF 50WV +0.25pF CD-0X5CJBC C2C31P1HCGORSC
C7 Chip 2oF 50WV  +0.5pF CD-020DJBC C2C31P1HCG020D
c8 Chip 0.5pF 50WV +0.25pF CD-0X5CJBC C2C31P1HCGORSC
co Chip 2pF 50WV  +0.5pF CD-020DJBC C2C31P1HCGO020D
Cc10 Chip 0.5pF 50WV +0.25pF CD-0X5CJBC C2C31P1HCGORSC
C11 Chip 2pF 50WV  +0.5pF CD-020DJBC C2C31P1HCG020D
C12 Chip 0.5pF B50WV  +0.25pF CD-0X5CJBC C2C31P1HCGORSC
C13 Chip 5pF 50WV +0.5pF CD-050CJBC C2C31P1HCGO050D
C14 Chip 0.001uF 50WV +10% CD-102KJBC C3K31P1HC102K
C15 Chip 0.001uF 50WV  +10% CD-102KJBC C3K31P1HC102K
C16 Chip 12pF 50WV +5% CD-120JJBC C2C31P1HCG120J
C17 Chip 6pF 50WV +0.5pF CD-060DJBC C2C31P1HCGO60D
C18 Chip 6pF S0WV +0.5pF CD-060DJBC C2C31P1HCGO60D
C19 Chip 6pF 50WV *0.5pF CD-060DJBC C2C31P1HCGO60D
C20 Chip 12pF 50WV +5% CD-120JJBC C2C31P1HCG120J
C21 Chip 5pF 50WV +0.5pF CD-050CJBC C2C31P1HCGOS0D
C22 . Chip 12pF 50WV %5% CD-120JJBC C2C31P1HCG120J
C23 Chip 15pF 50WV 15% CD-150JJBC C2C31P1HCG150J
C24. Chip 12pF 50WV 5% CD-120JJ8C C2C31P1HCG120J
€25 Chip 10pF 50WV *0.5pF CD-100DJBC C2C31P1HCG100D
C26 Chip 0.001uF 50WV *10% CD-120KJBC C3K31P1HC102K
C27 - Chip 0.001uF 50WV  £10% CD-102KJBC C3K31P1HC102K
C28 Chip 12pF 50WV  +5% - CD-1203JBC C2C31P1HCG120J
C29 Chip 6pF 50WV  *0.5pF ~ CD-060DJBC C2C31P1HCGO60D
C30 Chip 6pF 50WV  +0.5pF CD-060DJBC C2C31P1HCGO60D
C31 Chip 6pF 50WV  *0.5pF CD-060DJBC C2C31P1HCGO60D
C32 Chip 12pF 50WV 5% - CD-102JJBC C2C31P1HCG120J
C33 Chip 8pF 50WV *0.5pF CD-080CJBC C2C31P1HCG080D
C34 Chip 22pF 50WV  £5% ° CD-220JJBC C2C31P1HCG220J
C35 Chip 22pF 50WV 5% CD-220JJBC C2C31P1HCG220J
C36 Chip 22pF 50WV *5% CD-220JJBC C2C31P1HCG220J
C37 Chip 8pF 50WV +0.5pF CD-080CJBC C2C31P1HCG080D
C38 Chip 0.001uF 50WV.  *10% CD-102KJBC C3K31P1HC102K
C39 Chip 0.001uF 50WV +10% - CD-102KJBC C3K31P1HC102K
Ca0 Chip 27pF 50WV 5% CD-270JJBC C2C31P1HCG270J
Ca1 Chip 12pF 50WV  £5% CD-120JJBC C2C31P1HCG120J
C42 Chip 12pF 50WV *5% CD-120J4JBC C2C31P1HCG120J
C43 Chip 12pF 50WV  £3% CD-120JJBC C2C31P1HCG120J
Ca4 Chip 27pF 50WV %5% CD-270JJBC C2C31P1HCG270J
C45 Chip 22pF 50WV  +5% CD-220JJBC C2C31P1HCG220J
C46 Chip 39pF BOWV +5% - CD-390JJBC C2C31P1HCG390J
Ca7 Chip 47pF 50WV +5% CD-470JJBC C2C31P1HCG470J
C48 Chip 39pF 50WV +5% CD-390JJBC C2C31P1HCG390J
CA9 Chip 22pF 50WV +5% CD-220J4BC C2C31P1HCG220J
C50 Chip 0.001uF 50wV £10% CD-102KJBC C3K31P1HC102K
C51 Chip 0.001uF 50WV +10% CD-102KJBC C3K31P1HC102K
- C52 Chip 39pF 50WV +5% CD-390JJBC C2C31P1HCG390J



53

- C54

C55
C56
C57
C58
C59
C60
C61
C62
C63
C64
C65
C66
C67
C68
 C69
C70
C71
C72
c73
C74
C75
C76
C77
- c78
C79
C80
c81

cs2

C83
C84
C85
C86
C87
Cc88
Cc89
Co0
Co1
C92
Co3
Co94
C95
Co6
C97
Cco8
C99
C100
C101
C102

C103

C104
C105
C106
C107
Cc108
C109

Chip

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

~ Chip

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

Chip -

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

Description

18pF
18pF
18pF
39pF
33pF
68pF
68pF

68pF
22pF

0.001uF

- 0.001uF

68pF
27pF
27pF
68pF
47pF
100pF

-100pF

100pF
27pF
0.001uF
0.001uF
220pF
47pF
68pF
68pF
150pF

- 20pF

150pF
20pF
150pF
20pF
47pF
0.001uF
0.001uF
0.01uF
100pF
10pF
100pF
4dpF
10pF
0.001uF
5pF
100pF
GpF
2pF
100pF
100pkF
0.001uF
33pF
0.001uF
22pF
0.01uF
470pF
33pF
33pF
22pF

50WV
S50WV

50WV
50WV

50WV
S0WV
s0WV
50WV
SQWV
50WV

S0WV
50WV

50WV
s0wWv

- BOWV

50WV
50WV
50WV
SOWV
S0WV
50WV
50WV
S0WV
50WV
50WV
S0WV
S0WV
50WV
50WV
50WV
S0WV
S0WV
50WV
S0WV
50WV
s0WV
50WV
50WV
50WV
S0WV
50WV
S0WV
s0WV
o0WV
50WV
50WV
50WV
50WV
50WV
50WV
S0WV
50WV
50WV
S0WV
S50WV
50WV
50WV

e 08

RS Part Number | MFR's Part Number

CD-180JJBC
CD-180JJBC
CD-180JJBC
CD-390JJBC
CD-330JJBC
CD-680JJBC
CD-680JJBC
CD-680JJBC
CD-220JJBC
CD-102KJBC
CD-102KJBC
CD-680JJBC
CD-270JJBC
CD-270JJBC
CD-680JJBC
CD-470JJBC
CD-101JJBC
CD-101JJBC
CD-101JJBC
CD-270JJBC
CD-102KJBC
CD-102KJBC
CD-221JJBC
CD-470JJBC
CD-680JJBC
CD-680JJBC
CD-151JJBC
CD-200JJBC
CD-151JJBC
CD-200JJBC
CD-151JJBC
CD-200JJBC
CD-470JJBC
CD-102KJBC
CD-102KJBC
CD-103KJBC
CD-101JJBC
CD-100DJBC
CD-101JJBC

CD-040CJBC-

CD-100DJBC

CD-102KJBC -

CD-050CJBC
CD-101JJBC
CD-060DJBC
CD-020DJBC
CD-101JJBC
CD-101JJBC
CD-102KJBC
CD-330JJBC
CD-102KJBC
CD-220JJBC
CD-103KJBC
CC-471JJBC
CD-330JJBC
CD-330JJBC
CD-220JJBC

C2C31P1HCG180J
C2C31P1HCG180J

C2C31P1HCG180J
C2C31P1HCG390J

C2C31P1HCG330J
C2C31P1HCG680J
C2C31P1HCG680J
C2C31P1HCGE80J
C2C31P1HCG220J
C3K31P1HC102K
C3K31P1HC102K
C2C31P1HCGB80J
C2C31P1HCG270J
C2C31P1HCG270J
C2C31P1HCGB80J
C2C31P1HCG470J
C2C31P1HCG101J
C2C31P1HCG101J
C2C31P1HCG101J
C2C31P1HCG270J
C3K31P1HC102K
C3K31P1HC102K
C2C31P1HCG221J
C2C31P1HCG470J
C2C31P1HCGH80J
C2C31P1HCG680J
C2C31P1HCG151J
C2C31P1HCG200J
C2C31P1HCG151J
C2C31P1HCG200J
C2C31P1HCG151J
C2C31P1HCG200J
C2C31P1HCG470J
C3K31P1HC102K
C3K31P1HC102K
C3K31P1HC103K
C2C31P1HCG101J
C2C31P1HCG100D
C2C31P1HCG101J
C2C31P1HCG040D
C2C31P1HCG100D
C3K31P1HC102K
C2C31P1HCGO50D
C2C31P1HCG101J
C2C31P1HCGO60D
C2C31P1HCG020D
C2C31P1HCG101J
C2C31P1HCG101J
C3K31P1HC102K
C2C31P1HCG330J
C3K31P1HC102K
C2C31P1HCG220J
C3K31P1HC103K
C2C31P1HCG471J
C2C31P1HCG330J
C2C31P1HCG330J
C2C31P1HCG220J



C110
C111
C112
C113
C114
- C115
C116
C117
C118
C119
C120
C121
C122
C123
C124
C125
C126
C127
C128
C129
C130
C131
C132
C133
C134
C135

C136 -

C137
C138
C139
C140
C141
C142
C143
Cl144
C145
C146
C147
C148
C149
C180
C151
C1562
C183
C154
C155
C156

C157

C158
C159
C160
C161
C162
C163
C164
C165
C166

* Mylar is a registered trademark of E.l. Du Pont de Nemours and Company.
.

Chip
Chip
Chip
Chip
Chip
Chip
Ceramic
Ceramic
Electrolytic
Electrolytic
Chip
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Chip
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Mylar™
Mylar
Mylar
Ceramic

- Ceramic

Ceramic
Mylar
Electrolytic
Ceramic
Myvlar
Ceramic
Electrolytic
Electrolytic
Ceramic
Electrolytic
Electrolytic
Mylar
Electrolytic
Electrolytic
Electrolytic
Ceramic
Not used
Not used
Not used
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic

Ceramic

10pF

0.001uF

5pF
18pF
0.001uF
33pF
0.001uF
0.001uF
10uF
33uF
2pF
0.001uF
10pF
10pF
1pF
10pF
0.001uF
0.001uF
10pF
2pF
22pF
56pF
0.001uF
0.001uF
0.001uF
0.001uF
0.001uF
0.047uF
0.047uF
0.1uF
470pF
100pF
470pF

0.0022uF

10uF
47pF

0.047uF

470pF
1uF
10uF
0.01uF
1uF
10uF
0.056uF
22uF
1uF
1uF
33pF

0.001uF
0.01uF
0.01uF
0.001uF
0.001uF
0.01uF

s0WvV
50WV
50WV
s0WV

s0Wv

S0WvV
S0WV
s0WV
16WV
16WV
s0WvV
sQWvV

S0WvV

o0WvV
50WV
50wV
50WV
o0WV
S0WV
50WV
50WV
s0WvVv
50WV
S0WV
S50WV
50WV
50WV
50WV
50WV
s0WvV
50WV
S0WV
50WV
S0WvV
16WV
50WV
S0WV
S0WV
50WV
16WV
s0WvV
50WV
16WV
50WV
16WV
o0WV
50WV
S0WV

50WV
S0WV
S0WV
s0WV
50WV
S0WV

+0.5pF

£10%

+0.5pfF

+5%

£10%
5%

+10%
£10%
+20%
+20%

+0.5pF

£10%

+0.5pF

+10%

+0.5pF

£10%
£10%
£10%

+0.5pF
+0.5pF

+10%
+10%
£10%
*10%
£10%
£10%
+10%
+10%
£10%
£10%
+10%
£10%
£10%

£10%

+20%
£10%
£10%

+£10%

+20%
+20%

+80%—20%

+20%
+20%
+10%
+20%
+20%
+20%

+10%

£10%

+80%—20%
+80%—20%

*10%
£10%

+80%—20%

CD-100DJBC
CD-102KJBC
CC-050CJBC
CD-180JJBC
CD-102KJBC
CC-330JJBC
CC-102KJBC
CC-102KJBC
CC-106MDCA
CC-336MDCA

- CD-020DJBC

CC-102KJBC
CC-100DJBC
CC-100DJBC
CC-010CJBC
CC-100DJBC
CC-102KJBC
CC-102KJBC

CC-100DJBC

CC-020DJBC
CC-220KJBC
CC-560J4BC
CC-102KJBC
CC-102KJBC

CC-102KJBC

CC-102KJBC
CC-102KJBC
CC-473KJBM
CC-473KJBM
CC-104KJBM
CC-471KJBC
CC-101KJBC

CC-471KJ4BC "

CC-222KJBM
CC-106MDCA

CC-473KJBM
CC-471KJBC
CC-105MJBA

CC-106MDCA ~

CC-103ZJBC

CC-105MJBA -
CC-106MDCA

CC-563KJBM

~ CC-226MDCA
CC-105MJBA

CC-105MJBA
CC-330KJBC

CC-102KJBC
CC-103ZJ8C

CC-103ZJBC

CC-102KJBC

~ CC-102KJBC
CC-1032JBC

C2C31P1HCG100D
C3K31P1HC102K

- C2C31P1HCGO50D

C2C31P1HCG180J

- C3K31P1HC102K

C2C31P1HCG330J
HE50SJYB102K
HE50SJYB102K

16MV100HA

16MV330HA
C2C31P1HCG020D
HE50SJYB102K
HE40SJSL100D
HE40SJUJ100K
HE40SJCHO10D
HE40SJUJ100K
HE50SJYB102K
HE50SJYB102K
HE40SJSL100D
C2C31P1HCGO020D

'HE40SJSL220K

| HE40SJSL560K
- HE50SJYB102K
'HE50SJYB102K |
- HE50SJYB102K
HE50SJYB102K

HE50SJYB102K
AK1-UU473K50

- AK1-UU473K50

AK1-UU104K50

| HE40SJYB471K
HE40SJYB101K
HE40SJYB471K
| AK1-UU222K50
| 16MV100HA
CC470KJBC

HE40SJSL470K

AK1-UU473K50

HE40SJYB471K
S0MVO10HA

16MV100HA
HE70SJYF103Z

50MVO10HA

16MV100HA
- AK1-UU563K50

16MV220HA
50MVO10HA
S0MVO10HA
HE40SJSL330K

HES50SJYB102K
HE70SJYF 1032
HE70SJYF103Z
HES0SJYB102K
HES50SJYB102K
HE70SJYF103Z



C167
C168
C169
C170
C171
C172
C173
C174
C175
C176
Cl77
C178
C179
C180
C181
C182
Cc183
C184
C185
C186
C187
C188
c188
C190
C191
C192
.C193
C194
C195
C196
C197
C198
C198
C200
C201
C202
C203
C204
C205
C206
C207
Cc208
C209
C210
C211
C212
C213
C214
C215
C216 .
C217
C218
C219
C220
C221
C222
C223

Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Tantalum
Ceramic
Tantalum
Ceramic
Electrolytic

‘Ceramic
Chip

Tantailum
Mylar
Ceramic
Mylar

‘Ceramic

Ceramic
Tantalum
Ceramic
Mylar
Electrolytic
Electrolytic
Mylar
Electrolytic
Mylar
Electrolytic
Tantalum
Ceramic
Electrolytic
Ceramic
Mylar
Mylar
Mylar
Mylar
Ceramic
Mylar
Mylar
Mylar
Electrolytic
Ceramic
Electrolytic
Electrooytic
Electrolytic
Electrolytic
Mylar
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Ceramic
Electrolytic
Tantalum
Tantalum
Ceramic

De_écriptian

0.001uF
10pF
0.001uF
33pF
10pF
0.001uF
10pF
0.47uF
0.047uF
0.1uF
0.01uF
220uF
10pF
5pF
0.22uF
0.01uF
5pF
0.0068uF
470pF
470pF
0.1uF
0.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>