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SPECIFICATIONS

Single Tone

3%

DESCRIPTION CONDITION NOMINAL LIMIT
TRANSMITTER
Frequency Tolerance at 25°C +0.0005% +0.005%
at 25°C +0.0005% +0.005%
RF Output 13.8 V DC, No Modulation 4 W max. 3.6~44W
13.8V DC 12 W PEP max. 10~13.2W
Modulation Distortion 80% MOD at 1 kHz 3% 8%
Spurious Harmonic Emission AM —65 dB —60dB
—65dB —60dB
Carrier Suppression —50dB —40dB
Unwanted Sideband Suppression 2.5 kHz (SSB) —55dB —40dB
Current Drain No Modulation (AM) 2100 mA 2500 mA
(SSB) 800 mA 1200 mA
80% MOD (AM) at 1 kHz 2500 mA 3000 mA
10 W PEP Two-Tone (SSB) 2100 mA 3000 mA
Modulation Frequency Response 1kHz 0dB
Lower 450 Hz AM SSB —6 dB AM SSB —6 + 3dB
Upper 2.6kHz AM SSB —6 dB AM SSB —6 + 3dB
Carrier Power Uniformity Ch-to-Ch with No MOD (AM) [ 0.3W 05w
MIC Input Level Uniformity Ch-to-Ch for 4 W Output, 2dB 3dB
1000 Hz Single-Tone (SSB)
Intermodulation Distortion 500 and 2400 Hz Two-Tone —30dB —25dB
MIC Input Level Uniformity LSB/USB 4 W Output
1.5 kHz Single Tone 1dB 3dB
Microphone Sensitivity AM 50% MOD at 1 kHz 1.0mV 2.0mV
SSB 4 W PEP 1.0mV 2.0mV
AMC Range AM 50~100% MOD at1kHz | 60dB 40dB
SSB 10~ 13.2W PEP 60 dB 40dB
RECEIVER
Max. Sensitivity AM 0.2 uv 0.5 uVv
SSB 0.2 uv 0.5 uv
Sensitivity for 10dB S/N AM 0.5uVv 1 uV
SSB 0.25 uv 0.5 uv
AGC Figure of Merit 50 mV, 10dB AM 90dB 80dB
SSB 90dB 80dB
Overload AGC Characteristics 1M0mVtol1V AM +2dB +5dB
SSB +2dB +5dB
Overall Audio Fidelity at 6 dB Down
Upper Frequency AM 2100 Hz 1750 ~ 2500 Hz
SSB 4000 Hz 3000 ~ 5000 Hz
Lower Frequency AM 450 Hz 300~ 650 Hz
SSB 450 Hz 300~ 650 Hz
Cross Modulation, RS Standard AM 60dB 50dB
Adjacent Channel Selectivity 10 kHz AM 70dB 60dB
SSB 70dB 60dB
Maximum Audio Output Power AM bW 4 W
SSB bW 4 W
Audio Output Power 10% THD SSB 45W 3.5W
AM 45W 35W
THD AM 500 mW Output 1 mV
Input 30% (MOD) at 1 kHz 3% 6%
80% (MOD) at 1 kHz 5% 10%
THD SSB 1 mV Input 1 kHz

6%




DESCRIPTION CONDITION NOMINAL LIMIT
RF Gain Control Range at Max. AM 40dB 30~50dB
Sensitivity SSB 40dB 30~50dB
S/N Ratio AM Input 1 mV 40dB 35dB
SSB 40dB 35dB
Squelch Sensitivity at Threshold AM 0.5 uVv 1uv
SSB 0.5 uVv 1uVv
Squelch Sensitivity at Tight AM 1000 uV 350 ~ 2800 uV
SSB 1000 uVv 350 ~ 2800 uV
Skirt Rejection (+20 kHz) AM 80dB 70dB
S Meter Sensitivity at ‘‘S-9"' AM 100 uV 50 ~ 200 uVv
(No Modulation AM) SSB 100 uV 50~ 200 uV
Image Rejection Ratio AM 80dB 60dB
fo + (2 x 7.8 MHz) SSB 80 dB 60dB
1/2 IF Rejection Ratio AM 60 dB 50dB
fo + 7.8 MHz/2 SSB 60dB 50dB
IF Rejection Ratio 7.8 MHz AM 80dB 60dB
SSB 80dB 60dB
Oscillator Drop-out Voltage AM 9V 0V
SSB 9V 10V
Current Drain at No Signal AM 400 mA 600 mA
SSB 400 mA 600 mA
Current Drain at Maximum AM 1200 mA 1500 mA
SSB 1200 mA 1500 mA
Clarifier Range AM *+1.2 kHz +0.6 ~ £1.8 kHz
SSB +1.2 kHz +0.6 ~ £1.8 kHz
Spurious Rejection Ratio
Within Band AM 65 dB 60dB
SSB 65 dB 60dB
Outside of Band AM 60dB 50dB
SSB 60 dB 50dB
PUBLIC ADDRESS
Microphone Sensitivity 3 W Output 1 kHz 1mV 2mV
Output Power at Maximum Input 15 mV 5.0wW 4.0W
Output Power 10% Distortion 45W 4.0W
Audio Fidelity at 6 dB Down
Lower Frequency 350 Hz 250 Hz
Upper Frequency 2900 Hz 3500 Hz
Current Drain No Signal 400 mA 600 mA
Max. Output Power 1500 mA 2000 mA
GENERAL
Frequency Coverage 29.965 to 27.405 MHz
Channel 40 Channels

Frequency Control
Frequency Tolerance
Operating Temperature
Humidity

Microphone

Operating Voltage
Power Consumption
Meter

Size

Crystal Control (PLL System)

Less than £0.005%

—30°C to +60°C

10 to 95%

Dynamic Type with PTT Switch

13.8 V DC Nominal (12.0 ~ 15.0 Volt DC)
Pos./Neg. Ground 40 Watts

TX Power and Signal Strength

210 (W) x 62 (H) x 258 (D) mm (8-1/4"" x 2-1/2"" x 10-1/2")

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 which still might

be considered acceptable; in no case should a unit perform to less than within any Limit Spec.




BLOCK DIAGRAM
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PRINCIPLES OF OPERATION

This section of the Service Manual provides a brief technical description of unique or special circuits which you might other-
wise find a little hard to understand, may not notice or be able to troubleshoot.

PLL CIRCUITRY

The TRC-480 uses Digital Phase Locked Loop circuitry to synthesize each of the channel frequencies. The PLL circuitry
consists of 1C-1 (Programmable Counter, Reference Frequency Divider and Phase Detector), IC-2 (Voltage Controlled Osc.),
IC-3 (Mixer, Osc.), Reference Frequency Osc. (10.24 MHz), Low Pass Filters and related circuits.

Refer to the Block Diagram as you read the following description. A 10.24 MHz Crystal is used as a reference frequency. The
crystal is connected between Pins 4 and 5 of the PLL IC, IC-1.

Pressing channel selector switch (UP/DOWN) provides 1C-302 (Channel Scanning System) with an enable level at Pins 13 and
14 respectively. Then 1C-302 prepares binary coded information to be transfered to IC-1. The information determines ‘‘N’’,
the divisor which produces the required output frequency for each channel (precisely spaced 10 kHz apart).

Three different frequency signals which correspond with each mode are generated at IC-3. Those are: 17.885 MHz in AM
Mode, 17.8875 MHz in USB Mode, and 17.8825 MHz in LSB Mode. The signals are mixed by 1C-3 Mixer with the IC-2 VCO
frequency (See Table on page 18). The resulting down-mix produces signals of 1.28 through 1.72 MHz, which pass through
LPF, and an amplifier, and then are applied to Pin 2 of PLL IC, IC-1. These frequencies are divided by ‘“N’’ (128 through
172) internally at IC-1; the resulting output will always be 10 kHz.

Also, the Reference Oscillator, 10.24 MHz, is divided by 1024 (again, internally by IC-1) resulting in another 10 kHz
frequency.

These two 10 kHz signals are fed to the Phase Detector. An error voltage is generated by the Phase Detector, which is in
proportion to the phase difference between these two 10 kHz signals. This error voltage appears at Pin 7 of IC-1 and passes
through the LPF where the error voltage is integrated, and harmonics and noise are filtered out. The resulting DC voltage
is applied to the Varicap Diode (part of VCO) whose capacity varies with applied DC voltage. Thus the output frequency of
VCO is corrected. With proper circuit design and precise adjustments, the VCO frequency is accurate and precise. When the
system is “‘locked”, the Phase Detector senses no phase differences between the two 10 kHz signals and the VCO generates a
frequency which is as accurate and stable as the reference crystal oscillator.

For AM Mode, a 7.8000 MHz signal, produced by Crystal X3 is used for the carrier. This signal is fed to Crystal Filter XF-1
through IC-8, and is mixed with the VCO Signals (19.165 to 19.605 MHz) in IC-4 to produce the desired frequency signal
(26.965 to 27.405 MHz).

For USB Mode, a 7.7975 MHz signal, produced by Crystal X5 is used for the carrier. This signal is fed to the Balanced-
Modulator IC-8 where it is combined with the audio signal. The resulting signal from the Balanced Modulator contains two
signals. Only the upper sideband is needed for USB Mode. Crystal Filter XF-1 eliminates the unnecessary lower sideband, and
only the upper sideband (USB) appears at its output. In IC-4, the USB Signal is mixed with the VCO Signals (19.1675 to
19.6075 MHz) to produce the desired frequency signal (26.965 to 27.405 MHz).



For LSB Mode, the circuit function is the same as for USB Mode, except Crystal X4 (7.8025 MHz) provides the carrier

frequency and the VCO Signals are 19.1625 to 19.6025 MHz.
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CHANNEL CONTROL SYSTEM

1. UP/DOWN Operation

1C-302 produces a BCD code to determine divisor “’N’’ for PLL. OSCillator (in 1C-302) produces a control signal, which is
waveformed by Clock Generator. When UP (or DOWN) button is pressed, pin 14 (or 13) level goes low. The C-MOS
Inverter applies resulting high level to the Control Circuit. The output from the Control Circuit is fed to UP/Down
Counter, which in turn is processed to the Code Converter ROM, where it is encoded to BCD.

2. Search Operation

IC-302 has logic control in the Control Circuit which controls upwards counting when both pins 13 and 14 go low.
Pressing Busy (or Clear) Search button will turn ““on’” Q303 and Q304, thus pins 13 and 14 go low. Pin 16 of 1C-302 is
a “‘pause’’ control pin; if the level of this pin becomes low, upwards counting (caused by the low level at pins 13 and 14)
will stop.

Pin 2 of 1C-9 is low when squelch is “open’’, while pin 4 of IC-9 is low when squelch is ““closed’’. In Busy Search mode,
low level from pin 2 of I1C-9 is added to pin 16 of IC-302 via Clear SEARCH switch, and Searching stops where there is
a signal. In Clear Search mode, low level from pin 4 of IC-9 is added to pin 16 via pin 3 of J303 and Clear SEARCH
switch.

3. Channel Control Inhibit during Transmit
During transmitting, Q306 turns on and pin 15 of 1C-302 becomes low, signalling the Control Circuit to shut off.

4. Channel 9 Priority

When Channel 9 button is pressed, pin 18 goes low and signals the Control Circuit and Gate to apply only Channel 9
code to Code Converter ROM.

5. PA Mode

When PA button is pressed, Q305 turns on and pin 10 level becomes low. This signals the Control Circuit and the Gate to
operate in PA mode. When MONitor button is also pressed, Q305 turns off and CB incoming calls can be monitored.

6. Channel Number Display

The Shift Register in 1C-301 converts serial data output from pin 11 of IC-302 to parallel, and the Code Converter ROM
will drive the Channel Display LED’s to light the correct number(s) or ““PA’’ display.



PIN ASSIGNMENT (BOTTOM VIEW)
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AUTOMATIC MODULATION CONTROL CIRCUIT

The Automatic Modulation Control (AMC) Circuit consists of Q34 and D50 — 53.

Mic input signal is fed to pin 4 of Microphone Jack J501 and through R164 and C131 to pin 1 of IC-10. The amplified mic
signal (from pin 3 of IC-10) is applied to the base of Q38 and is amplified once again. This signal is conveyed to IC-12 the
Audio Frequency Power Amplifier through IC-11. IC-12 drives T 14, whose secondary couples a portion of the signal through
D59 and R179 to AMC detector diodes D52 and D53. D51 (5.1 V Zener) is connected to the output of D52/D53 through
VR13 ; when the detected DC voltage from D52/D53 exceeds 5.1 V, D51 conducts and applies DC voltage to the base of
Q34 through R176 and D50, decreasing the potential at the collector of Q34. VR 13 is adjusted for less than 100% modula-
tion level. Q35 disables the AMC when PA button is pressed in.

Q36
4 3C136 C137 R168 R169 €140
oo B o=
'\
o= ©
5 o I
o 3 T4
g fa]
T © From PA + MON
~ Switches D52 C145 R179 D59
5 o
<
-~ )
Q35 E @
(a]

D51 (5.1V)

J501

AUTOMATIC LIMITER CONTROL

The Automatic Limiter Control (ALC) circuit consists of D7, D8, D9 (5.1 V Zener), D10 — 12, Q7 and Q8. A portion of the
transmitter’s RF modulated signal is detected by D7 and D8 (for single — tone modulation). If the detected DC voltage
exceeds 5.1 V, a positive voltage is applied to the base of Q7. This decreases the potential at the collector of Q7. Thus the
base of Q20 is less-biased than before. In this way the desired RF output level is determined.

VR4 is adjusted to set maximum RF power level to less than 12 W PEP. (Single tone)

RF signals modulated by two or more different tones are detected by D7, D8, D10 and D11. The detected DC voltage is
applied to the base of Q7 and the potential at the base of Q20 is controlled in the same way. VRb5 is adjusted to set maximum
RF power level to less than 12 W PEP. (Two tone)

In AM Transmit mode, Q8 turns on and disables ALC.
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NOISE BLANKER

Noise pulses are amplified by 1C-6 and detected by D35. Detected pulses are then amplified by IC-7. IC-7 applies a positive
pulse to the base of Q26, thus decreasing its collector impedance to shunt Q19 gate impedance during the duration of the
noise pulses. The most objectional noise pulse frequencies are distributed around 40 MHz, thus T12 and T13 are tuned to this

frequency.
¥
il
RF AMP MIX XE-1
Q17, Q18 Q19 7.8 MHz
VT
BLANKER
Q26
AN A
6
NOISE NOISE
T12 4.6 AMP .8 T13 DET 12 Q’Y;P
IC-6 D35
DISASSEMBLY
<&
1: Remove two bracket screws @ and bracket. ? @\
2: Remove 10 cabinet mounting screws . @ \

3: Remove cabinet top and bottom.




ALIGNMENT PREPARATION

Test instruments required

1. Oscilloscope 7. Power Meter (5082)

2. ACVTVM 8. 5002 Dummy Load

3. DCVTVM 9. AF Signal Generator (2)

4. Frequency Counter 10. 54 MHz Monitor Receiver (or Spectrum Analyzer)
5. 8% Dummy Load 11. DC Current Meter

6. RF Signal Generator 12. Pulse Generator

NOTE: Use non-metallic tuning tools. Allow instruments and unit 15 minutes to warm-up prior to alignment. Maintain
Generator output level at minimum necessary to obtain usable output readings (this will avoid distortion, saturation
and clipping).

ALIGNMENT POSITIONS AND POINTS -

1T ,
D Lo|@D| (Dl TC2
j TP7  TP8 VRS VR14
7 Q

w(7) uny
@ .VR10

N VR4  VR5 VR9

8o gz & f

TP6
O 15 T4 T T8 T12
T13
Qo] L o [ :
T3 OTP11
@ T9 . ]
10
T54T2 O TP9 T10 @ VR11 o
TP5
Q] °l¥ 0
@)
T1 TCP)B
@ TP1 VR3
P20 L2 @ P12 TC3 TC-4 TC5 VRI3
o O O CG .
TC-1
VR2
@ VR1
@‘ MAIN P.C. BOARD

—12—



PLL SECTION ALIGNMENT CHART

. Test Instrument
Step Control Setting Test Instrument Connection Remarks
1 P Switch : ON Frequency Counter Refer to Figure 1 Adjust TC-1 for 10.240 MHz
ower Swi : q Y (TP-1/TP-5) i .
Power Switch : ON Refer to Fiqure 1
2 CLARIFIER : Center Frequency Counter g Adjust L2 for 17.8875 MHz
(TP-3/TP-5)
Mode : USB
Power Switch : ON Refer to Fiaure 1
3 CLARIFIER : Center Frequency Counter g Adjust VR2 for 17.8825 MHz
(TP-3/TP-5)
Mode : LSB
Power Switch : ON Refer to Figure 1
4 CLARIFIER : Center Frequency Counter g Adjust VR1 for 17.885 MHz
(TP-3/TP-5)
Mode : AM
Power Switch : ON
5 CLARIFIER : Center DC VTVM Refer to Figure 2 Adjust T1 for 2 V readings at
Mode : AM (TP-2/TP-5) CH1, 3.5 — 4 V readings at CH40.
CH : 1 and 40
Power Switch : ON
CLARIFIER : Center Refer to Figure 1 .
6 Mode : USB Frequency Counter (TP-4/TP-5) Adjust L2 for 19.3775 MHz
CH: 18
Power Switch : ON
CLARIFIER : Center Refer to Figure 1 .
7 Mode : LSB Frequency Counter (TP-4/TP-5) Adjust VR2 for 19.3725 MHz
CH: 18
Power Switch : ON
CLARIFIER : Center Refer to Figure 1 .
8 Mode : AM Frequency Counter (TP-4/TP-5) Adjust VR 1 for 19.3750 MHz
CH: 18
Refer to Figure 2 .
9 Same as Step 8 RF VTVM (TP-4/TP-5) Adjust T2 for max.
NOTE: You can check each channel frequency (CH-1 through CH-40) at TP-2 after Step 8. The frequency should be as

shown on Table on page 18.

TEST POINT 10PF
UNIT al [— 0 FREQUENCY
UNDERTEST | Y COUNTER
Figure 1
TEST POINT
UNIT a Q RF VTVM
UNDERTEST |_Y o DCVTVM
Figure 2

—-13—



TRANSMITTER SECTION ALIGNMENT CHART

NOTE: Alignment of Transmitter Section must not be done until PLL section alignment is completed.

Test Instrument Connection

Mod. x 100

—B
A+B
Mod. (%) : Modulation Degree

Step Control Setting and Setting Adjust Remarks
POWER Switch : ON Connect Frequency l Frequency Adjustment l
1 Mode : AM C().Uﬂter to TP-12. TC-3 Adjust TC-3 for 7.800 MHz
(Figure 1)
9 :nO\éVE-RUSSWB'tCh : ON Same as Step 1 TC5 Frequency Adjustment
ode Adjust TC-5 for 7.7975 MHz
3 :AO\SVEBLSsv;ltCh :ON Same as Step 1 TC5 Frequency Adjustment
ode - Adjust TC-4 for 7.8025 MHz
POWER Switch : ON Connect DC Current Meter Current Adjustment
CH 18 to TP-7. Adjust VR-6 for approx. 20 mA
4 Mode : LSB or USB Connect RF-Power Meter VR-6
TX :ON and 5082 Dummy Load to
ANT Jack J502. (Figure 3)
Connect DC Current Meter I Current Adjustment 1
to TP-8. Adjust VR-7 for approx. 40 mA
5 Same as Step 4 Connect RF-Power Meter VR-7
and 502 Dummy Load to
ANT Jack J502. (Figure 3)
POWER Switch : ON Connect RF VTVM to TP-6. l Alignment of Power Stage
CH 118 C RF-P M T3
6 : onnect RF-Fower Meter Ta Adjust T3, T4 and T5 for max.
Mode : AM and 502 Dummy Load to T5 on RF VTVM.
TX :ON ANT Jack J502. (Figure 4)
POWER Switch : ON Connect RF-Power Meter L7 I Alignment of Power Stage : I
7 CH 18 and 502 Dummy Load to L10 Adjust L7, L10 and L11 for max.
Mode : AM ANT Jack J502 (Figure 5) L11
output
TX : ON
Power Output Adjustment
8 Same as Step 7 Same as Step 7 VR-14
Adjust VR-14 for 4 W output
Connect Frequency Counter Frequency Adjustment
9 Same as Step 7 and 50£2 Dummy Load to VR-3 Adjust VR-3 for 27.175 MHz
ANT Jack J502 (Figure 5)
POWER Switch : ON Connect RF Power Meter, Adjustment of Balanced
10 CH :18 502 Dummy Load and VR-11 Modulator
Mode : USB or LSB Monitor Scope to ANT . A
X . ON Jack J502. (Figure 6) Adjust VR-11 for min. output
POWER Switch : ON Connect RF Power Meter, Dummy Load and Monitor Scope to ANT Jack
CH 118 J502. Connect AF Generator (1 kHz) to Pin 4 of MIC Jack J501. (Figure 6)
Mode : AM Adjust AF Generator so that the waveform on Monitor Scope shows 50%
X :ON modulation.
11 Calculation of Modulation Degree.
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1

Same instrument connection IAdjustment of AMC
as Step 11. Increase AF Adjust VR-13 for 90 — 100%
12 Same as Step 11 Generator output +30 dB VR-13 Mod. (but not so that over Mod.
from 50% modulation oceurs).
output level.
POWER Switch : ON Same instrument connection lAdjustment of ALC (single tone) l
13 CH 118 as Step 12. Set AF Generator :
Mode : USB or LSB p 1o oy Via Adjust VR-4 for 10 — 12 W out-
X . ON output to 10 mV. - put.
Connect 502 Dummy Load [ Adjustment of ALC (two tone) 1
and RF-Power Meter to Adjust VRS for 10 — 12 W out-
ANT Jack J502. Connect put
14 Same as Step 13 two AF Generators to Pin 4 VR-5
ame. as otep of Mic Jack J501. Set one
AF Generator to 500 Hz and
the other to 2400 Hz, output
to 10 mV. (Figure 6)
Adjustment of Power Indicator
15 Same as Step 7 Same as Step 7 VR-8 Adjust VR-8 so that the unit’s
Meter reads at 4.
POWER Switch : ON Connect 5082 Dummy Load, Alignment of 2nd harmonic/
CH :18 RF Power Meter and 54 MHz spurious radiation.
16 Mode : AM Monitor Receiver (or Spec- TC-2 Adjust TC-2 for minimum
TX :ON trum Analyzer, if available) reading on the scope.
to ANT Jack J502. (Figure 7)

|

NOTE: You can check each channel frequency (CH-1 through CH-40) at J502 after Step 9. The frequency should be as

shown on Table on page 18.

TP-6

ANT Jack ANT Jack
UNIT 1502 ' 50 1002
Q UNIT 509
POWER | n N POWER
UNDER HO—O DUMMY RF VTVM UNDER B 8- pummy
TEsT [¥ ¥ METER YV VU35 6aD TEsT [ METER VWV "LoAD
TEST POINT .
= Figure 4
CURRENT Mic Jack
METER Figure 3 J501 Pin 4 ANT Jack
J502
FREQUENCY AF UNIT POWER >0s1
UNDER JaAWAY N N1 DUMMY
COUNTER GENERATOR Test Y & METER [U LOAD
ANT Jack <3 2-TONE SW ‘F:-;"
UNIT 509 ON/OFF
Al power |nn .
UNDER O] meTer DUMMY Figure 6 MONITOR
TEST LOAD AF SCOPE
- GENERATOR
Figure 5
ANT Jack
J502 505
UNDER 00 meren | opummy
TEST LOAD
LS5
Figure 7 o
MONITOR
RECEIVER
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RECEIVER SECTION ALIGNMENT CHART

NOTE: Alignment of Receiver Section must not be done until PLL Section and Transmitter Section alignment is completed.

—16 —

Step Control Setting Test Instrument Sugna; Ge_nerator Adjust Remarks
etting
POWER Switch : ON | Connect Oscilloscope and Freq. 27.175 MHz ' Alignment of RF .
RF GAIN : M:’:IX. AC VTVM to EXT SPKR (Channel°18) at T7 Adjust T7, T8, T9, T10
SQUELCH : Min. Jack J503 across 8 ohm 1 k.Hz 30% Modu- T8 and T11 for Max. S/N
1 VOLUME : Max. Dummy Load. lation. Set output T9 on Oscilloscope and AC
CH :18 Connect RF Signal level to minimum T10 VTVM.
Mode : AM Generator to ANT Jack necessary T11
J502. (Figure 8)
Set output level Adjustment of S-Indicatoj
2 Same as Step 1 Same as Step 1 to 100uV VR-10 Adjust VR-10 so that the
unit's S-Meter reads 9.
POWER Switch : ON Set output Level l Adjustment of SQUELCHI
RF GAIN  : Max. to 1mV Adjust VR-12 to the point
3 SQUELCH : Max. Same as Step 1 VR-12 | where waveform just
VOLUME : Max. appears.
CH :18
Mode : AM
POWER Switch : ON Set SG output I Adjustment of AGC 1
RF GAIN : M.ax. to.100uV before Increase RF input level to
SQUELCH : Min. adjustment 100 mV, adjust VR-9 for
X(F)LUME | : Sloeft AF output of 0.775 V
output level for i (0 dB).
4 approx. 0.775 V Same as Step 1 VR-9
(0 dB) with 100 uV
RF input, with VR-9
set to full counter
clockwise position
CH :18
Mode : AM
8q ACVTVM
ANT Jack Dummy
Load
RF SIGNAL UNDER r
GENERATOR|[ 502 Test | F 7
EXT SPKR
Jack
OSCILLO-
J503 SCOPE
Figure 8



NOISE BLANKER ALIGNMENT CHART

Without Pulse Generator

Control Setting Test Instrument Connection and Setting Adjust Remarks
POWER Switch : ON Connect RF Signal Generator to ANT Adjust T12 and T13 for max.
Jack J502. Set Freq. to 40 MHz, and T12 reading on DC VTVM.
output to 10 uV. T13
Connect DC VTVM to the both ends
of R110 (Figure 9).
ANT JACK
J502 T13 D35
——0
SIGNAL Ull{l"")'gR 1_3 I ©
GENERATOR )
TEST _I_ 5
o -8
= F
| F R
8= Q
5 al
VM
DC VT .\
Figure 9
Using Pulse Generator
Control Setting Test Instrument Connection and Setting Adjust Remarks
POWER Switch : ON Connect Signal Generator and Pulse T12 Adjust T12 (or T13) for max.
SQUELCH: Min. Generator to ANT Jack J502. Set SG (or T13) S/N ratio on oscilloscope.
VOLUME : Max. Freq. to 27.175 MHz, and output to
CH :18 1 uV. Set PG pulse width to 1 u Sec,
(27.175 MHz) cycle to 10 m Sec, and output to
1V P-P.
Connect Oscilloscope to EXT SPKR
Jack J503, across 8 ohm Dummy
Load. (Figure 10)
SIGNAL T PAD 802 Dummy Load
GENERATOR UNIT
UNDER OSCILLOSCOPE
TEST
PULSE
ANT Jack EXT SPKR
GENERATOR 1502 Jack J503
Figure 10
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PLL OPERATION CHECK (TRANSMIT MODE)

LQONNECHON141

CONTROL
SETTING 1

( sTEP1 )

| ReFERence |

REPAIR

OK? NG

| connecTionz ]

STEP 2

REFERENCE

REPAIR

OK? NG

Connect the Frequency counter to TP-3, and 50§2 Dummy Load to ANT
Jack J502. Refer to Figure 11.

[TP-3 ]
J502

FREQUENCY SET UNDER DUMMY LOAD
COUNTER TEST 50Q

Figure 11

POWER Switch : ON (Turn clockwise)

CB Switch : ON (PA Switch : Press out)
Channel : CH-19

Push-to-talk switch : PUSH

Check frequency in each mode : AM, USB, and LSB.

Frequencies are : 17.8850 MHz + 100 Hz in AM, 17.8875 MHz = 100 Hz in
USB, and 17.8825 MHz + 100 Hz in LSB.

Readjust VR-1 and/or VR-2 and/or L2. Check D1, D2, Q3, Q4 and/or associ-
ated circuit components.
Wrong frequencies appear or no signal appears.

Frequencies are OK.

Connect the Frequency counter to TP-4.

Check frequency in each mode : AM, USB, and LSB.

Frequencies are : 19.385 MHz * 100 Hz in AM, 19.3875 MHz * 100 Hz in
USB, and 19.3825 MHz *+ 100 Hz in LSB.

Check IC-1, IC-2 and/or associated circuit components.
Check the Channel Scanning System (1C-302) and/or associated circuit
components.

Wrong frequencies appear or no signal appears.

Frequencies are OK.

—19 —



PLL OPERATION CHECK (RECEIVE MODE)

L CONNECTION 1 j

\

CONTROL
SETTING

REFERENCE

~—{ REPAIR |
Qﬂyl NG l

[ CONNECTION 2 ]

REFERENCE

| connecTions |

STEP 3

REFERENCE

1 REPAIR

OK? NG

Connect the Frequency counter to TP-1. Refer to Figure 12.

FREQUENCY SET UNDER
COUNTER TEST
Figure 12

POWER Switch : ON (Turn clockwise)
Channel : CH-19 CLARIFIER : Center

Check frequency
Frequency is 10.240 MHz *+ 100 Hz.

Adjust TC-1 until the frequency is 10.240 MHz + 100 Hz. Check IC-1 and/or
associated circuit components.

Frequency is not 10.240 MHz = 100 Hz or no signal appears.

Frequency is OK.

Connect the Frequency counter to TP-3.
Check frequency in each mode : AM, USB and LSB.

Frequencies are : 17.8850 MHz *+ 1.2 kHz in AM, 17.8875 MHz + 1.2 kHz in
USB, and 17.8825 MHz + 1.2 kHz in LSB.

Check 1C-3 and/or associated circuit components.

Wrong frequencies appear or no signal appears.

Frequencies are OK.

Connect the Frequency counter to TP-4.

Check frequency in each mode : AM, USB, and LSB.

Frequencies are : 19.385 MHz + 1.2 kHz in AM, 19.3875 MHz £+ 1.2 kHz in
USB, and 19.3825 MHz *+ 1.2 kHz in LSB.

Check IC-1, IC-2 and/or associated circuit components. Check Input code of

IC-1 (Pin 10-15). See page 18.
Check the Channel Scanning System and/or associated circuit components.

Wrong frequencies appear or no signal appears.

Frequencies are OK.
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AF OPERATION CHECK

l CONNECTlONJ Connect the instruments as shown in Figure 13.
DUMMY LOAD
8 ohm
AF GENERATOR SET UNDER — OSCILLOSCOPE
TEST
J503
ACVTVM
DISTORTION
METER
Figure 13
POWER Switch : ON (Turn clockwise)
CONTROL Mode : AM
SETTING VOLUME Control : Max.
G@ Check AF Output with 5.6 — 11.2 mV input.
A.F. GENERATOR Frequency is 1 kHz.
l REFERENCE J A.F. Output Power is 0.5 W with 5.6 — 11.2 mV Input. And Distortion is
below 10%.
._@E Check AF amplifier IC-12 and/or associated circuit components.
A.F. Output Power is not 0.5 W with 5.6 — 11.2 mV Input. And/or Distortion
oK? NG exceeds 10%.
A.F. Output Power is 0.5 W with 5.6 — 11.2 mV Input. And Distortion is
m less than 10%.

- 21 -



TROUBLESHOOTING GUIDE

Symptom Possible Cause
1) Power failed, with Fuse not blown. A) Faulty DC power cable.
B) Defective power switch SW501, Q45, Q46, D60 and/or
associated circuit components.
2) Power failed and Fuse is blown. A) Reverse polarity.
B) D61 is broken and/or any short circuit to the GND.
3) Does not receive both AM and SSB. A) Defective PLL circuit. Proceed to PLL OPERATION
CHECK (RECEIVE MODE).
B) Defective RF Stage amplifier Q17, Q18, Mixer Q19 and/or
associated circuit components.
C) Defective Q24 and/or associated circuit components.
4) No sound A) Defective AM amplifier. Proceed to AF OPERATION
TX SSB : OK CHECK.
5) No sound A) Defective speaker or EXT SPKR jack.
TX AM/SSB : OK B) Faulty Squelch control circuit.
C) Defective Relay RY-1.
6) Does not transmit both AM and SSB. A) Defective PLL cir<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>