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FOREWORD

The purpose of this manual is to provide the reader with information critical to the operation and main te-
nance of the FT480R transceiver. Technical details are geared for maximum comprehension by the
technician or owner, rather than the design engineer. To this end, the descriptions have been kept brief,
while photographs and drawings are utilized liberally.

Use of this manual is entirely at the owner’s risk. While we believe the material presented herein to be
correct and factual, we assume no liability for damage which may occur when this manual is used as a
reference.

The FT480R has had an enviable service record, and we trust that you will seldom have recourse to

this manual. Should reference be necessary, though, we hope and trust that the in formation presented will
be sufficient for your service needs.



Yaesu Musen Company, Ltd.
Tokyo, Japan

Copyright ® 1980
Yaesu Musen Company, Ltd.
All rights reserved.

No portion of this manual may be reproduced in
any form without written permission of Yaesu
Musen Company, Ltd,
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F1—48UK
MICROPROCESSOR CONTROLLED
2 METER ALL—-MODE TRANSCEIVER

GENERAL DESCRIPTION

The FT-480R is a revolutionary. high performance USB. LSB, FM, and CW transceiver for
the most demanding 2-meter operator. Controlled by a NMOS 4-bit microprocessor. the
FT-480R features full PLL svnthesis in 10 Hz, 100 Hz. 1 kHz, 20 kHz (US model). and
100 kHz steps. The extremely compact size of the FT-480R makes this model particularly
well suited for mobile use.

The microprocessor chip allows never-before-possible operating flexibility. As many as
four memory channels may be programmed to your favorite frequencies, and by switching
to the MEMORY SCAN position, all four memory channels will be scanned.

Digital display of the operating frequency is provided. The front panel meter consists of a
string of bright LED’s, for easy monitoring of the received signal strength and transmitter



output,

The standard microphone features a PTT switch and up/down scanning controls, plus a
tone call button for repeater operation.

Among the convenience features of your FT-480R are receiver offset tuning for CW and
SSB, and a digitally synthesized dual VFO system.

The FT480R has had an enviable service record, and we trust that you will seldom have

recourse to this manual. We hope and trust, though, that the material presented herein
will be sufficient for your requirements.

1-1

GENERAL
SPECIFICATIONS

GENERAL Unwanted sideband suppression:
Better than 40 dB

Frequency coverage:

*143.500-148.500 MHz Spurious emission(SSB):

At least 60 dB down

Modes of operation:

SSB (USB, LSB), CW, and FM Frequency response:

300-2700 Hz (—6 dB)



Synthesizer steps:
SSB, CW
*FM

10 Hz, 100 Hz, 1 kHz

Power requirements:
13.8 volts DC, negative ground

Current consumption:
DC 0.5 amps receive
DC 3.0 amps transmit

Antenna impedance:
50 ohms

Case size:
60 (H) x 180 (W) x 240 (D) mm

Weight:
Approx. 2.9kg

TRANSMITTER

Power input:
SSB 30 watts PEP
FM/CW 30 watts DC

Carrier suppression:
Better than 40 dB

1 kHz, 20 kHz, 100 kHz

FM Deviation:
+5 kHz

Microphone impedance:

600 ohms
RECEIVER
Sensitivity:
SSB, CW 0.5 uV for 20 dB S/N
FM 0.35 uV-for 20 dB QS
Selectivity:
SSB, CW 2.4 kHz at 6 dB down
4.1 kHz at 60 dB down
FM 14 kHz at 6 dB down

25 kHz at 60 dB down

Image response:
Better than —60 (B

Audio output impedance:
8 ohms nominal

Audio output:
2.0 watts @ 10% THD

* USA Model (Model A)

Frequency Synthesizer Steps (Hz) Tone Burst Preset
Model Range SSB, CW FM Frequency | Frequency
| (MHz) M F s M F (Hz) (MHz)
143.5-
A 148.5 10 100 1K 1K 20K 100K 1800 147.00
R 1440 | 10 | 100 | 1K | 1K | 25K 100K | 1750 145.00




IC:

~ 146.0
C 143.5— 10 | 100 | 1K 1K | 25K 100K 1750 147.00
148.5
144.0— . — 15K 75 145.00
D 146.0 10 100 1K | K 12.5K 25 1_ 50 5
| 143.5- ( ( 2 5K | 1750 147.00
E | ags | 10| 100 | 1K 1K 12.5K 5 175
FT480R Model Chart
1-2
GENERAL
SEMICONDUCTORS
2SK19TM-GR 3 151007 4
MC1496G I 2SK30AY 1 1S1555 1
MC14011B 4 2SK51 1 152209 14
MC14560B 2 3SK59Y 2 UO5B 1
MC14028B 1 3SK73Y 8 18853 92
MC14069B 1 | 10D1 4
MC14002B 1 Transistor: MV104 2
uA78L05 3 2SA715C 1 HZ11B-1 ]
uPC7808H 1 2SA733P/Q 19
uPC577TH 1 2SC535A 5 LED:
4PC1037H 1 2SC535B 3 TLG-205 2
uPC2002V 1 2SC732TMBL 1 TLR-205 2
uPC7805H | 2SC945P | TLR-226 3
1PD4094B 3 28C945Q 40 TLY-226 2
uPD1511-11 1 2SC945K 1 TLG226 5
TC9122P 2 2SC1383R 3




TCS5081P 2 2SC1583 3 FCD:

TC5082P 2 2SC1674L 2 LD8231/F1P9CS 1
SN16913P 2 2SC1815Y 5

SN76514N 1 2SC1815GR 3

HD10551 2 2SC2002L I

MB8718A 1 2SC2053 1

TAT612AP 1 MPSA13 2

FET: Diode:
2SK19TM-Y 1 1S188FM 18

Specifications subject to change without notice or obligation.

ACCESSORIES
Microphone (M3090028) 1 ea.
Power Cord (T9002805) 1 ea.
Spare Fuses (5A) (Q0000005) 2 ea.
Stand (RO062300A) 1 ea.

Miniature Phone Plug (PO090034) 2 ea.
Mobile Mounting Bracket(R0062900) 1 ea.
TONE IN Connector (PO090174) | ea.

I o e By e



GENERAL

FRONT PANEL CONTROLS AND SWITCHES
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The FT-480R has been designed for ease of opera- (4) MEMORY

tion. However, the operator may not be tamiliar
with some controls since the FT-480R utilizes
modern computer technology. Be sure you thor-
oughly understand the function of each control
and indicator before operating this equipment.

This switch selects the MS mode (Memory Scan)
or one of the four frequencies that the operator
has programmed into memory. Memory scan
control is exercised via the UP/DOWN switches on
the microphone.



(1) SQL

The squelch control quiets the receiver in the
absence of a signal on FM. It should be set to the
point where the background noise just disappears,
in order to provide maximum sensitivity.

(2) VOL

This control is the main ON/OFI switch tor the
transceiver, and it also sets the audio output level
to the speaker. Clockwise rotation increases the
audio output level.

(3) STEP

The 3 positions of this switch control the tuning
rate of the main dial, as shown in Table 1.

<
 MAIN D!AL FRLOL ENCY

STEP SWITCH

COVLRA( L PER ‘STLP
POSITION ]

SSB CW M

L—FJ% I(]Hz EERSTEE

ll 100 H7 20 k2
'_ I 1 kHz =100 kHz
Table |

* 1JSA Model (Model A)

‘.

-4

{6)

(5) MAIN TUNING KNOB

The tuning knob is used to control the receive and
transmit frequencies over the entire 2 meter
amateur band. It is activated when the DIL button

is pushed.

When the transceiver is initially turned on, the
display will indicate 147.000.0 MHz, and the dial
may be turned from that point to the desired
operating frequency.

MODL

This switch selects the mode of operation: USB
(upper sideband), LSB (lower sideband), CW (codt
operation). and FM (frequency modulation).

(7) MIC

The MIC jack is used for microphone input, PTT
control, and scanner control lines.

(8) S/PO

A string of LEDs provides indication of signal

streneth and relative power output.

19) ON AIR

[his indicator lights up during transmission.



(10) BUSY/MOD

This indicator has a dual function: it will light up
when the channel is occupied, or indicate modula-
tion during FM transmissions.

(11) CLAR Indicator

This lamp lights when the clarifier switch is
pushed.

(12) LOW

This lamp lights when the HI/LOW switch is in the
LOW position.

(13) Digital Display

The digital display indicates the operating fre-
quency. In the priority mode, the character “P”
will be illuminated at the far right-hand side of the
window. Also, the memory channel in use will be
indicated for easy reference.

(14) T.CALL

When this switch is pushed, the PTT line will close,
and a 1750 Hz or 1800 Hz tone will be transmitted
for accessing repeaters.

(15) CLAR

The clarifier switch allows +10 kHz offset of the
receive frequency from the dial or memory fre-
quency. Clarifier tuning is accomplished via the
main tuning dial. When the CLAR switch is

GENERAL

(19) F.SET

This switch, when pressed, clears all digits of the
operating frequency below the step frequency you
are using.

(20) HI/LOW

This switch, when pressed, reduces the transmitter
power from 10 watts to 1 watt RF output,

(21) MR (Memory Recall)

This button transfers frequency control from the
main dial to the memory channels.

(22) NB (Noise Blanker)

This switch, when pressed, activates the noise
blanker for minimizing pulse-type noise.

(23) DIL (Dial)

This switch, when pressed, transfers frequency
control from the memory channels to the main
tuning dial.




pushed, the scanning step selector should be set to
10 Hz or 100 Hz: if not, control will be returned
to the main dial, with the clarifier being disabled.

(16) M (Memory)

This switch is used for programming a frequency
into memory.

(17) VFO A/B TXA

This switch. when pressed, allows split operation
using the two internal VFOs.

(18) PRI

While the dial tuning mode, the
PRIORITY switch allows scanning of the main
dial and one of the memorized frequencies every 3

operating in

seconds. The SCAN switch controls the stopping
of the scanner on a busy or clear channel.

GENERAL

YM-40 MICROPHONE CONNECTIONS

REAR PANEL CONNECTIONS AND SWITCH




(1) ANT

This is the main antenna connector.

(2) TONE IN CONNECTOR

This connector is provided for the optional external
FTS-64E Tone Encoder, which synthesizes 32
CTCSS or tone burst frequencies.

(3) KEY

This is the key jack for CW operation. The key-up
voltage is 3.5 V, while the key-down current is
approximately 1 mA.

(4) EXT SP

This is 2 miniature phone jack for connection to an
external speaker. Insertion of a plug into this jack
automatically cuts off the internal speaker.

(5) BACKUP

When this switch is placed in the ON position, and
DC power is still connected to the POWER con-
nector. the memory circuit will still be held in
operating condition. If DC power is removed,

(6) POWER

This receptacle accommodates the power cord. A
fuse rated at 5 amps is located in the power cord.

WHEN REPLACING FUSES, BE CERTAIN
TO USE A FUSE OF 5 AMP RATING.
OUR WARRANTY DOES NOT COVER
DAMAGE CAUSED BY USE OF AN IM-
PROPER FUSE

i [

~J

EXTERNAL SPEAKER CONNECTIONS

- o=
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X TONE INPUT (approx.035 V)
+13V | BURST INPUT (approx. 0.2 V)
1
q
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TONE IN CONNECTOR

KEY CONNECTIONS

GENERAL
UNDERSIDE CABINET SWITCHES

(1 2) (@ (1) SAT(Satellite)

This switch allows the operating frequency to be
changed while transiuttuinyg. This icature ;5 useful
especially for satellite operation, for it allows the
operator to zero on the 1ope: fniawency within
the satellite passband. Neither VIO AL TXA nor
the CLARIFIER fu:cto we ks 1 SAT
switch is placed in the ON position

(2) SCAN

This switch will select « anrine .o w0 vasy or

rloar Ahannal dn tha M . ! N4
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stop is also provided o1 4l inodes

e

(3) RPT (Repeater)

The switch will shift the tiuasnottng {requency
+600 kHz or —600 kHz for 1opeal. v Aaperiting.

e
RED 5A

'l

f:E 5A

FUSE __J—'—'—"—’

BLACK

/ { ( "
\
RED ;\- +

FUSE HOLDER

-~
>

POWER CORD CONNECTIONS
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GENERAL

INSTALLATION

ANTENNA CONSIDERATIONS

The FT-480R is designed for operation using an
antenna presenting a 50 ohm resistive load. The
automatic final transistor protection circuitry will
reduce the power output to protect the transistors
when a high antenna SWR is encountered. The
SWR on the antenna should, if possible, be kept
below 1.5 : 1 at all times to secure full output
from the transceiver.

In most cases, coverage is a function of antenna
height. The antenna for base station operation
should be located as high and in the clear as
possible. Vertical polarization is standard for FM
communications in most areas, so be sure that your
antenna is oriented appropriately. Popular anten-
nas for base station use include the 5/8 wavelength
vertical or one of the many stacked dipole arrays.
Car arceccine reneaters a lone distance away. a

MOBILE INSTALLATION

For mobile service, the FT-480R should be in-
stalled where the digital display, controls, and
microphone are easily accessible for operation.
The transceiver may be installed in any position
without loss of performance. A suitable location
would be atop the transmission tunnel. A universal
bracket is supplied with your transceiver for
mobile installation. Refer to Fig. I for mounting
details.

1. Use the universal mounting bracket as a
template for positioning the mounting holes.
Use a 3/16” diameter bit for drilling these
holes, allowing clearance for the transceiver,
its cables and microphone, and its controls.
Secure the mountirig bracket with the screws,
washers, and nuts supplied, as shown in the
drawing. - N
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Yagi or other high gain directional array may be
required.

For mobile applications, the most popular anten-
nas are the 1/4 wavelength vertical and the 5/8
wavelength vertical, which shows approximately
3 dB gain over the 1/4 wavelength vertical.

Do not economize on coaxial cable, as much
power can be wasted in lossy transmission line.
For mobile use, the RG-58A/U type of coax may
be used. To minimize loss. use the shortest length
that is possible. For base stations, use type RG8A/
U coaxial cable. very long runs. type
RG17A/U, aluminum-jacketed “foamflex™ coax,
or air dielectric “heliax™ cable may be used.

For

The optional antenna duplexer AD-1 allows the
operation on both 50 and 144 MHz using a single
antenna (RSL-50 or RSL145).

See your Yaesu dealer.

50MHZ
TRANSCEIVER

ANT

2. Ease the transceiver into the guide rail, and
slide it into the desired position. Tighten the
knobs on the outside of the universal bracket
to secure the transceiver.

3. The microphone hanger may be installed
wherever convenient for access to the micro-
phone.

Power connections should be made directly to the
automobile battery. Routing through the cigarette
lighter may cause the lighter fuse to blow if the
fuse is not of sufficient rating. As well, connection
directly to the battery allows the memory circuits
to remain activated when the ignition is turned off,
using the BACKUP switch.

AD-1 ANTENNA DUPLEXER

1-8



GENERAL

DASHBOARD

KNOB

N STAND

Figure 1

Connect the RED lead of the power cord to the
POSITIVE (+) battery terminal, and connect the
BLACK lead to the NEGATIVE (- ) terminal. If it
Is necessary to extend the power cable, use #16
AWG insulated copper wire. and use the minimum
length practicable to reduce voltage drop.

WARNING

NEVER APPLY AC POWER TO THE REAR |
I PANEL. POWER TACK OF THF TRANK. ‘

. MOUNTING
BRACKET

GUIDE RAIL

Connect the power cable to the POWER receptacle
on the rear apron, connect the coaxial cable from
the antenna to the rear apron ANT receptacle, and
connect the microphone to the jack appropriate
for the microphone in use. An external speaker
may be connected to the rear apron SP jack, if
desired. Use the speaker plug supplied with the
transceiver. Insertion of a plug into this jack auto-
matically cuts off the internal speaker.



CEIVER. NEVER CONNECT A DC POWER BASE STATION INSTALLATION

SOURCE OF GREATER THAN 15 VOLTS

TO THE REAR PANEL POWER JACK. A base station mounting stand is supplied with
ALWAYS REPLACE FUSES WITH A FUSE your transceiver, to provide easier viewing of the
OF THE PROPER RATING. FAILURE TO display and controls. A power supply capable of
OBSERVE THESE SIMPLE PRECAUTIONS supplying § amps at 13.8 VDC is required for
WILL VOID ALL WARRANTIES ON THIS operation from AC mains. The FP-80 AC power
EQUIPMENT. supply option provides the required 13.8 VDC for

_ the FT-480R transceiver. See your Yaesu dealer.

FP-80 POWER SUPPLY

GENERAL OPERATION



OPERATION

Operation instructions for the FT480R are
adequately described in the Instruction Manual;
they will not be repeated here. A summary of the
basic operations is found below.

INITIAL CHECK

Before connecting the transceiver to the power
supply, be certain that a fuse of the proper rating
is in use, and that a 50 ohm antenna has been
connected to the antenna jack.

FREQUENCY SELECTION USING MAIN DIAL

When the transceiver is initially tummed on, the
digital display will read the preset frequency of
147.000.0 MHz. Press the DIL button to return
control to the main dial after using the MEMORY,
SCANNING, or PRIORITY modes.

RECEIVER OPERATION

Presa1 the controls and switches as follows:

VOL ... ON

MODE .. & « vasi 3 v & wrams Desired mode

BOL. ... o v mew-io s 5 8 504 Fully counterclockwise
STEF . : o vomeam o 5 & e Desired synthesizer step
VFOA/BTYA ....... VFO “A” position
SCAN v cusin s sy MAN position

BPT . cuvscnvmmans s SIMP position

Pl S telaltle. KA frrwemad AFF

FM MODE

Tune in an FM signal for a maximum and steady
S-meter reading. Set the STEP switch to the M
(20 kHz) position. When you change the operating
mode from SSB/CW to FM, you may clear the
display and operating frequency to the next lowest
20 kHz step by pressing the F STEP button. When
the channel is clear, rotate the SQL control to the
point where the background noise is just silenced.
The BUSY/MOD lamp will light up when the
squelch circuit is opened.

TRANSMITTER

Before you transmit, be certain that an antenna or
dummy load is connected to the antenna jack.

SSB MODE

Set the MODE switch to SSB and close the micro-
phone PTT switch. The ON AIR lamp will light up.
Relative output power is indicated by the S.PO
L.LEDs.

CW MODE

Plug a key into the KEY jack on the rear panel.
In the key-down condition, 8 to 9 LEDs will light
up, and a 800 Hz side tone will be heard from the
speaker. The HI/LOW switch may be used to select
the desired power output.



All other SWIICNes SIoull HiLdlly Ut tuiitu vit.

SSB MODE

Set the step switch to the M or I¥ position for
scanning the band. When you get close to the
desired station, set the STEP switch to the S
(10 Hz) position in order to tune in the signal
clearly.

CW MODE

With the clarifier off, tune in a CW signal. When

the meoming signal is tuned to a beat note of

%00 Hz. vour transmit frequency will coincide with

(a0 the other station.

FM MODE

Set the MODE switch to FM and close the micro-
phone PTT switch. Your relative output power is
indicated by the S.PO LEDs, and the HI/LOW
switch may be used to select the desired power
output.
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TECHNICAL NOTES
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TECHNICAL NOTES

CIRCUIT DESCRIPTION

The block diagram and circuit description to
follow will provide you with a better understand-
ing of this transceiver. Please refer to the block
and schematic diagram for specific circuit details.

RECEIVER

The RF signal from the antenna jack is applied to
the MAIN UNIT through a low pass filter and the
antenna relay, RL,q0, . The signal is amplified by
Q001 (3SK59Y), a dual gate MOS FET with
excellent rejection of cross modulation and inter-
modulation. The amplified signal is fed to the Ist
mixer, Qo0 (3SK51-03), where the RF signal is
mixed with a local signal delivered from the PLL
UNIT, resulting in a 10.81 MHz first IF signal.

The first IF signal is passed through a monolithic

~1 -r s A AOREAATY . B

The audio signals from each demodulator adh
passed to the active lowpass filter, which consis
of Qo27 and Qo8 (28C945Q) to eliminate th
unwanted noise portion of the signal. The audio
signal is then fed, through the AF gain control, t
the audio output amplifier, Q,g.s (uPC2002V),
providing about 2 watts of audio output to the)
speaker.

S-METER CIRCUIT

A portion of the amplified IF signal is fed to
Qio17 (2SC535B), a buffer amplifier, through
Cioso- The amplified signal is then applied to the
AGC detector, Doa2s/Dy26 . The rectified signal is,
amplified by DC amplifier Q,q,5s (2SC1815Y) for
AGC control. This AGC voltage is delivered to the
front panel S.PO indicator to illuminate LED



crystal riter, AF,go; (1USM3UIS), which has % 1D
kHz bandwidth, and amplified by Q,00; (3SK73Y),
which acts as a switch driven by the NB (noise
blanker) circuit. The amplified signal from Q03 is
fed to IF amplifiers for each mode.

FM mode signalis fed to 2nd mixer Qio0s
(2SC335B), where the signal is mixed with an
11.265 MHz local signal, resulting in a 455 kHz
2nd IF signal.

The 2nd IF signal is passed through a ceramic
filter, CF,00,, which has a #4.5 kHz bandwidth,
and then fed to the FM mode IF amplifier.

The filtered signal is amplified by Q,00s and Q,g07
(2SC945Q) and passed through CF,q9,, which has
a +7.5 kHz bandwidth. The filtered FM signal is
amplified by Q,e0s (#1PC577H) and demodulated
by CD;go;y and Djgye/Dyor - (1SI88FM). The
demodulated FM signal is amplified by Qo2
(2SC1815GR) and then fed to the AF amplifier.

SSB and CW mode signals from the Q,p,; are
passed through a crystal filter, XF 40, , which has a
very high shape factor, to improve adjacent fre-
quency selectivity. The filtered SSB signal is
amplified by Qo;4 and Q,q;s (3SK73Y), and then
fed to the balanced demodulator, Q,p 6
(uPC1037H), where a carrier signal is applied from
the carrier oscillator Q,q4) /Qi0s2 (28C945Q); the
detected audio output is then fed to the AF
amplifier.

2-6

accoraing to e mnput signal strength.

SQUELCH CIRCUIT

A portion of the demodulated FM signal from the
ceramic discriminator (CDyg01, Dig1os Dior ) is fed
to noise amplifiers Qp0s and Q.10 (25C945Q"
through VR,q; and the SQ Control (VR ), and
then rectified by D,,, and D,y,4, a voltage doubl-
ing circuit. The rectified signal is fed to the base of
Qi01: (2SC1815Y), the squelch control circuit.

When no carrier is present, the rectified DC voltage‘
is applied to the base of Q,q;;, to turn Qg |
(2SC1815GR) on. With conduction of Q,q,,, th
base of Q,q2 is grounded, squelching the audic
amplifier.

When a carrier is present, the rectified DC voltage
is reduced; and the audio amplifier Q,q,, then
recovers to normal operation. The BUSY lamp
switch, Q.03 (28C945Q), is also activated by the
rectified voltage from the demodulator to illumi-
nate the BUSY lamp when a carrier is present.



NB (Noise Blanker) CIRCUIT

A portion of the IF signal from monolithic filter
XF,g0; is amplified by Qyesn (2SC535B), Q,q4s,
Qio49, and Qo5 (2SC1583). The output signal is
rectified by Djgs9 and D,ge, producing a DC
voltage. This DC voltage is amplified by Q,os2
(MPSA13) and fed to gate 2 of Q,003, the noise
blanker gate. A portion of the DC voltage is
amplified by Qipsi, and then fed to Q,qes,
Qi0a0 (2SC1583) as a noise blanker AGC voltage.
When impulse-type noise is received, the induced
DC voltage reduces the gain of Q,q0;, and blocks
the signal path momentarily. The noise AGC
control voltage is not, however, induced by such
impulse-type noise, because the time constant of
Ci243/R1273 is long. Normal signals, though, induce
the noise blanker AGC voltage, reducing the gain
of the noise amplifier, allowing normal signal flow

at Qyq03 -

TRANSMITTER

The discussion of the signal flow on transmit will
be on a mode by mode basis.

TECHNICAL NOTES

FM

The output audio signal at Q,p;, is amplified by
Qiosr (2SC1815GR) and Q03 (2SC945Q) and
fed to the IDC circuit, consisting of D,g,, and Dioas,
which clips both positive and negative peaks to
control the maximum possible deviation: the
clipped signal is then passed through an active
lowpass filter to eliminate harmonics above the
speech range caused by clipping. The output signal
is amplified by Q34 (28C945Q) to a sufficient
audio level and applied to the FM modulation
module XMioor for modulation, and the maximum
deviation is adjusted by VR4 prior to delivery
to Q,oa. The signal path is then identical to
that of the SSB signal.

CwW

For CW, the 10.8107 MHz carrier signal is

generated by Q,oaq (28C945Q), amplified by
Qioss (28C945Q), and fed to IF amplifier Q,q,4.

The key line is connected to switching transistor
Qioe2 (28C945Q) through inverter
(MCI4011B‘ Wh](‘h (‘,nntrle ‘IN’ oate unltaose at



SSB

The audio input signal from the microphone is
amplified by Q030 (2SCI815GR) and Q43
(2SC1815Y). The audio level is adjusted to the
proper level by VR, 407, and is applied through an
active lowpass filter, Q;os0 (2SC945Q), to the ring
modulator, D,gs3 —D,os¢. Here the audio signal
modulates the 10.81 MHz carrier signal delivered
from the carrier oscillator Q,pq; (25C945Q) and
buffer Q042 (2SC945Q), resulting in a 10.81 MHz
double-sideband signal. The signal is amplified by
Q043 (2SK19TM-GR) and fed to XF 40, , a crystal
filter, where the unwanted sideband is sliced out,
The SSB signal is then fed to a mixer Qg3
(MC1496G) and mixed with a local signal from the
PLL Unit, resulting in a 143.5—-148.5 MHz SSB
signal.

The SSB signal is passed through T,510 —Ti014,
which are tuned exactly to the operating frequency
by varactor diodes,
radiation. The signal is then amplified by Q37
(3SK70), and Q,q35 (2SC2053) to the proper level
for driving the power amplifier circuit.

thus minimizing spurious

TECHNICAL NOTES
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Qio1s (3SK73) and Q432 (3SK59Y). and thus
turning the RF signal on and off.

The signal path is then identical to that of the CW
signal.

An RC circuit connected to the base of Qg
produces an ideal keying waveshape for click-free
CW operation. The key line is also connected to
side tone oscillator Q,q., (MC14011B) for monitor-
ing of the code signal during CW operation. In
order to operate on semi-break-in, the Schmitt
trigger and delay circuit at Q,5 (MC14011B)
activates the RX-TX changeover relay.

POWER AMPLIFIER CIRCUIT

The RF signal from the Main Unit is amplified by
Qa001 (25C2053) and Q,pp2 (M57713) in the
Power Amplifier Unit, delivering approximately 10
watts of RF output to the antenna through a
lowpass filter.



POWER CONTROL CIRCUIT

When the HI/LOW switch is set to the LOW posi-
tion, the base of Q,o4¢ is grounded through VR 45,
and the collector current of Qess is decreased.
Because the output power of Q,g is controlled
by Q003 , the drive level to Q,q0; is decreased, thus
"reducing the RF output power to approximately
1 watt.

TONE BURST CIRCUIT

When the T.CALL switch is pressed, the base of
Qioss (2SA733P) is grounded, and DC voltage is
applied to tone burst oscillator Q,ps, (TC35082P)
to generate a 1750 Hz or 1800 Hz tone signal. The
tone is superimposed on the transmit signal as long
as the switch is held.

ALC (Automatic Level Control) CIRCUIT

A portion of the output power from Q.gp; 1S
applied through C,p,0 to rectifiers Dygqy and Digg:
producing a DC voltage. The DC voltage 15 ampli-
fied by DC amplifier Q,q,5 (2SCI815Y) and fed to
gate 2 of Q014 to control its gain, thus preventing
overdrive. The ALC level is adjusted by VR 445 for
proper drive to Qso02 -

AFP (Automatic Final Protection) CIRCUIT

phase comparator. The PLL produces local sign
for the receiver and transmitter stages, using
synthesis scheme which produces 10 Hz steps.

PLL Circuit Configuration

The local signal 132.6900 MHz — 137.6899 M

is generated by Qi (2SK19TM-GR)VCO-1in t

PLL Loop 1, amplified by buffers Qyq,, (3SK5I
and Qig30 (2SCS535A), and passed through BP
circuit to eliminate spurious radiation. The signal i
then coupled to the Main Unit.

A portion of the signal from the buffer Qs i
amplified by Q3 (3SKS51) and applied to th
mixer Qa024 (SN76514N), where the signal is mix
with a heterodyne signal of 129 MHz from P
Loop 2, and its frequency is divided by progra
mable divider Qip26 (TC9122P). The digital ph
comparator Qg7 (MB8718) compares the ph
of signal from the programmable divider with tha
of 40 kHz reference frequency obtained fro
crystal oscillator Qig9, (TC5082P) (via a I
divider), producing an error-correction DC volta
The output DC voltage is passed through an acti
lowpass filter consisting of Q;,6 (2SK19TM-Y )and
Q1029 (2SC732TM-BL), and fed to the VCO-1k
control its oscillation frequency.

In PLL Loop 2, a 64 MHz signal generated byt
VCXO Q;o15 (2SC1674L) is amplified by doubl
amplifier Q;0,6 and buffer Q;4,0 (2SC535A) a
fed to the mixer in PLL Loop 1. A portion of t
output from Qaaix is further amplified by Q.



If the transmitter 1s activated without an antenna
being connected, or if a high VSWR is present at
the antenna jack, the reflected power is detected
through T,00; and Dsges- The detected AFP voltage
is applied through VRsg02 10 Q463 (2SC1815Y) in
the Main Unit. As the reflected power increases,
the AFP voltage also increases, and consequently
Q,ue: conducts. The voltage at gate 2 of Qs
(3SK73Y) then decreases, resulting in lower output
power. When the transceiver is correctly matched
to an antenna, full power output will be obtained.

PLL CIRCUIT

The PLL circuit 1s comprised of three PLL oscil-
lators each consisting of a reference crystal oscil-
lator. a programmable divider, a prescaler. and a

TECHNICAL NOTES
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(3SK73Y)and applied to a mixer Qsq; (SN16913Pﬂ
where the signal is mixed with a 63 MHz sig |
generated by VCXO Qip99 (2SC1674L), resulti
in a 600 kHz signal. The 600 kHz signal
amplified by Qjps (28SC945Q) and fed to ph
comparator Qiga (TCS081P), which compares
phase of the signal with that of the 600 kHz si
from PLL Loop 3. producing an error-correcti
DC voltage. The DC voltage is passed through
lowpass filter and fed to the VCXO to control i
oscillation frequency.
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TECHNICAL

In PLL Loop 3. a 60 MHz signal is generated by
VCO-2 Qypor (2SK19TM-GR) and applied through
buffers Qigo2 (3SK73Y) and Qi (2SC535A) to a
prescaler, Qa12 {Qs013 (HD10551), which divides its
frequency by 1/100, thus producing a 600 kHz
signal. A portion of the output of Q;q, is fed to
mixer Qsoos (SN16913P), where the signal is
mixed with a 63 MHz signal which is generated by
Q3009 (2SC1674L), and applied through a program-
mable divider to phase comparator Q;p0e
(TC5081P) which compares the phase of the signal
with that of 5 kHz signal which is generated by
Qigo» (TC5082P), producing an error-correction
DC voltage. The DC voltage i1s passed through a



lowpass filter and fed to the VCO-2 Q;go tO
control its oscillation frequency.

The frequency control signal from the PLL Control
Unit is fed to Serial/Parallel converters Qjp3, —
Qi033 (uPC4094B) and converted into BCD
code to control the dividing ratio of the program-
mable divider and the VCO and VCXO oscillating
frequency in each PLL loop.

When any VCO is unlocked. an unlock signal from
the phase comparater is fed to the unlock control
circuit consisting of Qius (MPSA13) and Qg
(2SA733). which controls buffer Q410 (2SC335A)
to mute the output from the PLL oscillator to
prevent spurious radiation.

PLL Control Circuit

In the PLL Control Unit. a 4 bit parallel processing
CPU is used to control the operating frequency,
UP/DOWN scanning, priority channel, or memory
channel selections. The CPU has one input port,
three 1/O ports and four output ports. The CPU
processes input data by means of the main dial or
other control switches in accordance with the
program stored in an ROM for control of the PLL
frequency. indication of the operating lrequency.
or memory channels on digital display. The CPU
is also furnished with a tunction to halt transmis-
sion when any VCO is unlocked. resulting in a
fail-safe system.



FP-80 POWER SUPPLY (OPTION)

FP-80 Power Supply (Option)

The FP-80 power supply provides an output
voltage of 13.8 volts DC at 4 amperes, with excel-
lent regulation. For convenient base station instal-
lations, the FP-80 is capable of operating from
100 volts to 234 volts AC.

The 16 volt AC power delivered from the second-
ary winding of the power transformer is rectified
by full-wave bridge Do, (SS5VBI10). The output
from D,, is filtered and delivered to pass transistor
Qo (2SD717), supplying an output of 13.8 volts
DC.

Voltage regulator Q.o (uPC78L12) delivers a
reference voltage to Qq, through Q,,,, providing a
stabilized output. D,q; and D, provide the
necessary DC voltage to the regulation circuit.

2-10
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TECHNICAL NOTES

FREQUENCY RELATIONSHIPS

ANT
FM MODE  p,5cg. FILTER FILTER 2nd MIX FILTER 151 MIX
AF €—| CDIOOI CFI1002 |= CFIQOI | XF100I RX
455KHZ 455KHz 10.81MHz
g Tx
FM MODE
2nd LOCAL
PROD. 0SC
DET. FILTER |1.265MHz
AF XF1002
10.8IMHz
CARRIER OSC
USB : 10.8085MHz
SSB MODE LSB:10.81 | 5MHz
FILTER
AF — XFI002
BM 10, BIMHz TX MIX

Cw CARRIER
0scC

FM MOD
UNIT

xMm1001 |O-8IMHz 10.8 093MHz

FM/CW MODE

CRYSTAI DATA

From PLL UNIT
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* Ceramic resonator

(]

I

FUNCTION HOLDER lﬁ‘gﬂgf MODE  |LOADC | SERIESR| PRt
2nd Local X001 | HC-18/U 11.265 Fundamental | 30 pF 25 Q 2 mW
LSB Carrier  Xyo02 | HC-18/U | 10.8115 | Fundamental | 30 pF 25 | 2mW
USB Carrier X 503 | HC-18/U 10.8085 | Fundamental | 30 pF 200 2 mW

| CW Carrier  Xigos | HC-18/U | 10.8093 | Fundamental | 30 pF 00 | 2mw
1800 Hz Tone X,q: | HC-18/U 7.3728 Fundamental 30 pF 100 © 2 mW—
1750 Hz—r'l;one Xiooe | HE-18/U ; 7.168 Fundamental 30 pF 100 @ __2 mW
Reference  Xapo | HC-18/U | 10.240 | Fundamental | 30 pF 200 | 3mW
PLL Local  Xsopr | HC-18/U | 63.915 | 3rd Overtone R 250 | 2mwW
PLL Local Xa00s | HC-18/U 64.595 3rd Overtone 25 Q 2 mW_-

*CPU Clock  Xaoan KMFCIOO8A 256 | Fundamental = - -
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SERVICING

SOLDERING TECHNIQUE

SOLDERING AND DESOLDERING TECHNIQUE
ON PRINTED CIRCUIT BOARDS

The FT-480R circuit boards are tough, but mis-
handling during soldering can cause circuit traces to
“lift.” While this does no permanent damage to the
board, much servicing trouble can result, because
of the tendency for this lifted trace to break. A
few simple precautions will keep your circuit
boards in A-1 condition,

1. Use only a 12 to 30 watt chisel-tip soldering
iron. Yes, some ‘‘repairmen” have been
known to use small blowtorches on cards.

2. Use only a soldering iron equipped with a
three-wire cord, with the tip grounded. Also
acceptable is a soldering iron isolated through
a transformer. An old soldering iron or gun
may have 117 volts on the tip, and will
certainly cause more damage than it repairs!

3. USE ONLY 60/40 ROSIN CORE SOLDER.
Acid core solder should be thrown away if
you find it in your radio shop!

4. Use a solder sucker and solder tape to ensure
a professional repair job.

5. If you do lift a trace, don’t worry! Read on
to find out how to repair traces like a pro.

NOTES ON USE OF CMOS IC's:

As CMOS devices are extremely sensitive to dam
from static electricity, special precautions must
observed.

In storage, use only a non-inductive sponge.

When installing a CMOS IC in a socket, or om
circuit board, be certain that the power is off.
addition, the technician should rest his hand on
chassis as the component is inserted, so as to plat
his hand at the same level as the chassis (better
discharge small amounts of static electrici
through your fingers than through a $5 IC !).

When soldering a CMOS IC onto a circuit bo
use a low wattage iron, and be sure to ground
tip with a clip lead, if the tip is not grounds
through a three-wire power cord.



INSERTION OF PARTS ON CIRCUIT BOARDS

All of the below are acceptable ways of inserting
components into circuit board mounting holes.

:E%: (2) Bend leads slightly

=g}= (b) Straight-in mounting

BASIC SOLDERING PRACTICE

IA

(¢) Vertical mounting

(d) Preformed disc  cerami

—ffc—=— capacitor

- 5 ) ’
ﬁ: (e) Preformed resistor, diode, el

SERVICING

EXAMPLES OF POOR SOLDERING PRACTICE

Solder bridge (caused by use
of too much solder)



(1) Prepare soldering iron and
solder.

(2) Apply soldering iron to
surface to be soldered.

(3) Apply solder to heated
surface.

(4) When enough solder is
applied, remove solder.
Continue to apply heat
until solder flows cleanly.

(5) Remove iron from work.
Do not apply more heat
than necessary for good
solder flow.

Soldering to terminal posts:

(Be certain to apply heat to
both post and wire.)

Apply solder here Iron

Terminal

{_EE’-}

“Cold joint” (caused by in-
sufficient heat to part of
work, resulting in poor solder
flow)

Lifted trace (caused by too
much heat on circuit board
foil)

Unstable joint (caused by in-
sufficient heat or solder)

ar
Lot
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SERVICING
CIRCUIT TRACE REPAIR

Most of the printed circuit boards used in the
FT-480R are single sided boards. However, oc-
casionally a double-sided board is used in situations
where high shielding is required. A comparison of
the two types is shown below.

Copper
Single Sided Plastic/Phenollc/Glass
Board "The Base Material"




Double Sided
Board

Plastic/Phenclic/Glass

The component side Is always opposlte
older side (even if both sides
are plated)

"Z" wire, used to connect
between two sldes of a
double sided board.




Sometimes, after the design and drafting of a board
are completed, a board is produced with an error
in it. Though non-technical managers sometimes
suffer a stroke at hearing of this situation, it is not
unheard of in engineering circles. Thus, should you
encounter etch cuts and jumpers on a board, be
assured that the modifications were made in the
interest of securing optimum performance. Unless
you consider your expertise to be superior to that
of the design engineer, please leave these mods
in place.

However, in service work the occasion does arise
when a trace must be cut. Proceed as follows.

"Jumper"

3-6

————Circuit Traces on PCBA

N S

n

"

Etch cut"

Wire bridqge"

SERVICING



"Lifted” Trace

Base Material

If you have previously lifted a trace. make an etch
cut on each side of the lifted trace, and install a
wire bridge as shown in the drawing.

Square Cu f}

el

.060 -020

Coat Cut Area With Fastman 910

3-7
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MODIFICATIONS

FREQUENCY RANGE MODIFICATION

The following modification will allow you to
change the frequency coverage and channel space,
as per your local regulations. Please refer to the
Diode Installation Chart and the parts layout for

details.

DIODE INSTALLATION CHART FOR PLL CONTROL UNIT

TYPE A

TYPE B

_—

TYPE C

TYPE D

W

TYPE E

Frequency Coverage

143.5-148.5 MHz

144.0-146.0 MHz

143.5-148.5 MHz

144,0-146.0 MHz

143.5-148.5 Mz

Channel Separation

for FM Mode

S M F
|kHz 20kHz 100kHz

M

F

IkHz 2SkHz 100kHz

S
1kHz

M

¥

M

F

25kHz 100kHz

S
1kHz 12.5kHz 25kHz

S M F
1kHz 12.5kHz 25kHz

D4004

X

X

x

D4006

%

X

D4007

x

x

D4011

X

D4051

D4052

D4053

% = install a diode (15853)
Blank = vacant



After Prod 7. \J
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134052
D4053
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04007
D4011
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SERVICING
MODIFICATION TO ALLOW 5 kHz STEPS (2) Connect a wire to the “S™ terminal as sho
ON FT-480R ON FM, SLOW SPEED and run it over to the PLL Control Un
PB-2138.
The FT480R, as shipped, steps in 1 kHz incre-
ments in the SLOW position on FM, 20 kHz per (3) On the PLL Control Unit, locate the uPDI]
step in the MEDIUM position, and 100 kHz per IC (Qao01), and identify pins 25 and
step in the FAST position. Should you desire to Connect the two diodes to those pins
change the scanning and tuning step in the SLOW shown, tie the cathodes together, and con
position to S kHz per step, proceed as follows: the cathodes to the wire installed in step(;
Be certain that the FT-480R is complefs
PARTS NEEDED: 18853 or equiv. diode 2 ea. unplugged from power supplies, etc., and
Hookup wire sure to use a low-wattage soldering iron

a grounded tip. Modification is now complé
MODIFICATION PROCEDURE:

(1) Refer to Figure 1, and make an etch cut on



the trace from the 'S (SLOW) terminal lne
from Sp; on PB-2143. Be sure to cut the trace
in use on the FM mode.

CUT TRACE HERE

uPDISII  qol

R° ¢
FIERIEIE
Y :

P8-2143 SOl

p

ADD TWQ 1SSh3 DIODE AS SHOWN



PIN ()

PINGD

e

1585853
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PIN 7
%PIN.I

uPC577H

TC5082P

PIN3 piN1

PIN 2

PIN 5

’IN8

PIN &

PIN 14

PINT

NOTCH

PIN 1

MC14011B

MPC2002H

RELAY CONNECTIONS
RL1001

PIN 4
PIN 5
PIN &

\
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PIN 3
PIN 2
PIN 1

PIN 7
PIN B

@
Z
o

PIN 10

Bottom View
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Viewed from solder side

SERVICING
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L ;l MC1496G
Side View
Not used:
Q1023, 1026, Q1045
D1001-D1005, D1007—D1009, D1016, D1031-D1036, D1058, D1074,
D1076, D1082, D1083
CF1003

R1001, R1008, R1014, R1029, R1030, R1035, R1036, R1105—-R1125,
R1247-R1251, R1318, R1332

VR1013

€1002, C1014, C1021, C1022, C1031, C1032, C1101-C1115, C1166,
C1179, C1187, C1189, 1225, C1226

L1004, L1009

T1007, T1008

R1153, R1189, R1203, R1217, R1312-R1317, R1319-R1321, R1334
C1126, C1170, C1275
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ARTS LAYOUT PLL UNIT(PB-2136), VCO 1 UNIT(PB-2137A)

GATE

SOURCE
DRAIN

2SK19TM-Y
2SK19TM GR

|i i; ; i"-QDURCE

GATE NO. 2
DRAIN GATE NO. 1

SOURCE, SUBSTRATE
AND CASE

35K51-03

COLLECTOR

BASE
EMITTER
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NO. 2

BASE
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TEAI K '\GATE
DRAIN NO.1
35K73

COLLECTOR

| g

EMITTER

BASE

2SCH35A/B

COLLECTOR
EMITTER

2SA733(A)P/Q
25C9450Q
25C1674

%

2sC710

COLLECTOR
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EMITTER
COLLECTOR
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SERVICING

GND PIN 8
OUTPUT

INPUT ~

PIN 14

PIN 7
puPC78L05 NOTCH
PIN 1
S

N76514

PIN S
PIN 18 PIN 16
PIN B
NOTCH NOTCH
PIN 1 PIN 1

FeaagE uPD4094B
MC140288B
MC145608

LL UNIT(PB-2136), VCO 1 UNIT(PB-2137A)

L5
a

PIN 10

FIN 13

PINS

PIN 1

TC5081P

TC5082P S

MB8718
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Viewed from solder side

SERVICING

HD10551

Not used:

C3114, C3139, C3140

L3031, L3130

Q3042, Q3043, Q3047, Q3048
D3025, D3026, D3027

R3107, R3112, R3125, R3126
C3009. C3109, C3118, C3176, C3177
L3131

- PARTS LAYOU
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RTS LAYOUT PLL .CONTROL UNIT(PB-21 38)

COLLECTOR

EMITTER
BASE

2SA733P/Q
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2SC1383R
25C2002L




Viewed from component side
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SERVICING

9%

VOLTAGE CHART

(DC VOLTS)
RX TX
= - B — MODE
ES) | Co) | BG) | G2 | E®S) | €D | S G2)
Q1001 2.1 1.5 22 | 4 FM
Q1002 0.2 78 | 0 02 FM
Q1003 1.9 7.3 22 | 29 FM
Q1004 1.4 79 | 09 - FM
Q1005 0.5 5.6 1.2 - FM
Q1006 0 12 | 06 - FM
Q1007 34 4.6 39 - FM
Q1009 0 10 | 06 - FM
Q1010 33 45 3.9 = FM
Q1011 0 18 | 04 = FM
Q1012 12 31 1.8 = FM
Q1013 0 0 0.8 - FM
Q1014 2.1 1.6 22 | 48 FM
Q1015 21 7.5 22 | 48 FM
Q1017 26 | 62 1.9 - FM
Q1018 0 a8 | o1 - FM
Q1019 0 79 | 0 - FM
Q1020 5.5 a8 | 79 - FM
Q1021 8.0 5.3 44 - FM
Q1022 4.0 0.1 3.4 - FM
Q1027 1.7 34 | 23 = FM
01028 2.5 5.9 31 - FM




Q1030 1.5 5.0 2.0 - FM
Q1031 1.7 7.2 33 - FM
Q1032 2.7 7.2 33 - FM
Q1033 2.7 7.2 33 - FM
Q1034 0.5 5.0 1.2 - FM
Q1035 1.0 7.1 1.6 - FM
Q1037 0.7 TeT 0.9 3.0 FM
Q1038 03 13.8 1.0 - FM
Q1039 1.6 4.1 22 == SSB
Q1040 32 6.1 38 = SSB
Q1041 1.8 71 2.2 - SSB
Q1042 29 5.8 3.6 -~ SSB
Q1043 29 5.0 22 = SSB
Q1044 2.6 7.7 23 = CW
Q1046 5.5 12.8 6.2 = FM
Q1047 2.6 13 33 — FM
Q1051 0 6.7 0.2 — ™
Q1052 0 29 0 (NB ON) FM
Q1053 0 49 0.4 - FM
Q1054 0 4.9 0.1 - FM
Q1055 0 13.8 0 (SAT OFF) FM
Q1056 0 0 0.6 |(SATOFF) FM
Q1058 4.9 0.8 49 - FM
Q1059 0 0 0.6 — 0 0 0.6 = cw
Q1062 0 0.1 0.7 = FM
Q1063 0 5.5 0 - FM
Measured with VTVM.
3-24




SERVICING

(DC VOLTS)
RX X
E c B E o B MODE
Gl G2 s D Gl G2 s D

Q2001 09 | 138 0.1 FM

Q2003 13.8 0 133 138 | 111 95 (High)

(Input PWR = 0) 13.8 1.9 13.2 13.8 2.8 11.1 (Low)
Q3001 0 - 0.9 7.3 FM
Q3002 0 39 0.2 7.8 FM
Q3004 0 2.5 0.6 FM
Q3009 1.6 7.8 23 FM
Q3010 0.7 8.0 L5 FM
Q3011 0.7 7.8 1.5 FM
Q3015 15 74 22 FM
Q3016 0.7 78 1.4 FM
Q3017 0 38 03 7.8 FM
Q3019 0 2.8 0.6 FM
Q3020 0.5 7.3 038 FM
Q3021 0 - 0.6 1.7 FM
Q3022 0 38 0.4 7.7 FM
Q3023 0 38 0.5 7.7 FM
Q3025 0 2.6 0.6 FM
Q3028 0.9 - 0.8 7.9 FM
Q3029 01 | 48 0.8 FM
Q3030 038 7.6 1.5 FM
Q3037 0 3.9 0.2 FM
Q3038 0 0.1 0.7 FM
Q3039 0 3.9 0 FM
Q3040 0 39 0 FM
Q3041 0 39 0 FM
Q3045 0 0.7 1.3 FM
Q3046 8.0 8.0 73 FM
Q4025 0.6 1.8 1.2 FM
Q4026 0 8.6 0 FM
Q3029 100 | 135 | 106 100 | 125 | 106 FM




(DC VOLTS)

1 |2 (3| a|s |6 |7 |89 1w/ 11 |12]13]14
R
XITX| (eg) | *0) | *E) | (*O) | (*B) MODE
Quoo8 | Rx | s1 {17180 |26 |23]5ss6 FM
Qlo16 | RX | 67|59 |54 0 | 30]|30]30 FM
Q029 | Rx | 07 ] 07 |0 | 66 (137 FM
Qo36 | Tx | 23|16 |16] 23|23 |8 |43|43]|8 |0 FM
*Q1048 | RX | 34 | 76 | 38| 76 | 45 FM
*Q1049 | RX | 45|76 | 3.8 | 7.6 | 45 FM
*Q1050 | RX | 24 | 76 | 28| 76 | 24 FM
Q1060 RX 49 0 49 49 0 0 0 4.9 4.4 0 49 1.2 1.2 49 CwW
T™X | 49 |46 |02|49|0 |0 |o |49|44|0 |49 01| 01| 49| cw
Ql061 RX 49 49 0 0 49 49 0 0.7 0.7 4.7 4.9 4.6 0 4.9 Cw
™ | 26 26|23/ 0 |38|38|0 |0 |o |48| 26| 24| 48/ 49| cw
Q2002 | TX | 0o [137 | 80 (138 | 0 | (RF INPUT = 0, HI/LOW switch in “HI” position) FM
Q3003 | Rx | 58|35 |25|0 |25 |35]|35]170 FM
Q3018 RX 5.8 34 2.5 0 2.5 3.4 34 6.9 FM
Q3024 | Rx | 0 |77 |69 39250 |o |0 |25|38|38|39|70|0 |FM
IN COM ouT
Q3008 | 74 0 5.0
Q3044 8 0 5.0
3-25
SERVICING
PLL UNIT LOGIC CHART
OPERATING PLL LOCAL Q3033 (uPD4094B) Q3032 (uPD4094B) il bl
FREQUENCY FREQUENCY 12113114171 6151 4
(?mz) (MHz) 11‘[2‘13\14\7l6‘5 41112 13(14[7[6 s|af11 |
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0000000000000111[00000000000 ccoocaoloooojoe oo <SS
_U000000000000000011000000000000000000000000
0000000000000000000101010101000000000000000
0000000000000000000011001100 o ccooccCcoocoocoee oo oS
.U000000000000000000000111!00 cc oo coclooo oo oo 9|9
0000000000000000000000000011000000000000000
00000000000000000000000000001010.-010100000.“
00000000000000000000000000000]1001[0000000ﬂ
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0000000000000000000000000000000000000011001
0000000000000000000000000000000000000000111
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600 790 b u e

700 890 o1 0lolol1|1{1|lololojolo|ofo|ojofojojoj0f0]0}0
800 990 01 ololt|lolololololololo|o}o]jojojojojoj0oj0 00
900 134.090 Cl‘lOOI0010000000000000000
14500000 | 134.190.00 01;0100000000000000000000
146.000.00 135.190.00 01!1000000000000000000000
147.000.00 136.190.00 01|1100000000000000000000
148.000.00 137.190.00 1050000000000000000000000

The Latch circuit, Q3031-Q3033, converts the serial mode frequency control signal to the parallel mode to change
dividing ratio of the programmable dividers, and also (o select the proper V(O frequency range and VXO oscillation
frequency (in 10 Hz steps).

The latch output from pins 14, 13, 12, L1 of Q3033 1s applied to switching transistors, through decoder 03036, to select
the VCO-1 frequency range to be used.

The latch output from Q3032, Q3033 is used for selection of the dividing ratio of programmable divider Q3026.

As shown above, the BCD code at pins 14,13, 12, and 11 of Q3033 represents the MHz digit of the dividing ratio; the code
at pins 4, 5, 6, and 7 of Q3033 represents the 100 kHz digit; and the code at pins 14, 13,12,and 11 of Q3032 represents
the 10 kHz digit.

The BCD code at pins 4, 5, 6 and 7 of Q3032 represents the | kHz digit of the dividing ratio, and code at pins 14,13,12
and 11 of Q3032 represents the 100 Hz digit.

I — HI LEVEL
0 - LOW LEVEL
3-26
SERVICING
Q3033 (uPD LOOP- &
DISPLAY FREQUENCY ol Pl Voot
11 12 | 13 | 14 | Q3041 | Q3040 | Q3039 | Q3038 | Q3037
143.500 0 0 1 1 OFF OFF OFF OFF ON
144.000 0 1 0 0 OFF OFF OFF OFF ON
145.000 0 1 0 1 OFF OFF OFF ON OFF
146.000 0 1 1 0 OFF OFF ON OFF OFF
147.000 0 1 1 1 OFF ON OFF OFF OFF
148.000 1 0 0 0 ON OFF OFF OFF OFF

1 — HILEVEL
0 — LOW LEVEL




Q3026 (TC9122P)

10

11

12

13

14

Q3026
DIVIDING RATIO

1/400

1/401

1/402

1/403

1/404

1/405

1/406

1/407

1/408

1/409

1/410

1/420

1/430

1/440
1/450

1/460
1/470

1/480

1/490

1/500

1/600

1/700

1/800

DISPLAY
FREQUENCY

144.00

.01

.02
.03

.05

.06
.07

.09
144.10

.20
.30

40

50

.70
.80
.20

145.00

146.00

147.00

148.00

1 — HI LEVEL
0 — LOW LEVEL
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SERVICING

Q3034 (MC14560B)

Eh

12

ouT

11

10

15

IN

Q3035 (MC14560B)

13

12

ouT

11

10

15

IN

0

0

DISPLAY
FREQUENCY

144.000.0

144.001.0




9.0 1 0 0 1 0 0 0 0 0 0 V] u u 1 u 1w
144.010.0 0 0 0 0 0 0 0 a 1 0 0 0 0 0 1 0 l ll.\
1 — HI LEVEL
0 — LOW LEVEL
il
Q3035 (MC14560B) Q3034 (MC14560B)
DISPLAY FREQUENCY IN ouT IN ouT
5113 9 l10f11{12|13|5 |1 |3 |15|6 |4 |2 |14]10{11]|12]13
144.005.0 (FM) 0|10 olo|1|1]|0]0O|0O]|O]|O oj1(0]1
144.005.0 (CW) 0(1(0 Mmolof1|1|1[{Of0O|O|O ojof1|o
144.005.0 (USB) 0140 010000000 o(ofo|o0
144.005.0 (LSB) 0o|110 Wolo|l1{of{1]0|0O|0]|0O 0/{0]0]|0
I — HI LEVEL

0 — LOW LEVEL



. eney — Q3005 (TC9122P)

IELAY FREQUENCY | ‘mrviniNg Ratio “w|ulw|ses | 8] 7] 6] 5| al 3
144.000.0 1/815 1 o|lolo]o|1]ol 1] o] 1
1 1/816 1tlolololol 1ol 1] 1] o

2 1/817 tlolololol 1ol 1] 1] 1

3 1/818 t|lolololol 1] 1]o] oo

4 1/819 tloflolo|lo| 1| 1|0l ol

5 1/820 i oo o1 lolo ol o0l

6 1/821 1 lofolo|l1]olol|ol o

K 1/822 tlololo|lt]lololol] 1] o

8 1/823 1t loflolofl1]lololol 1]

9 1/824 1 {oflolo|l1]lolol1]| oo
124.001.0 1/825 I loloJo | 1T olol 1 ol
2.0 1/835 t{ololol 1]t ]lol1] ol

3.0 1/845 tlololiflolol]lol|l 1] o1

4.0 1/855 tlolo|l1flolt]ol|l1]| ol

5.0 1/865 tloflol1|l1lolol| 1] ol

6.0 1/875 I oo 1| T 11101 o1

7.0 1/885 tlol1lolololol 1] o1

8.0 1/895 1tlofl1f{o]lo|lt|ol| 1] ol

9.0 1/905 1t 1lololololol 1] ol
144.010.0 1/815 tlolololol|l t]ol| 1! ofn

The BCD output signal from adder Q3035/Q3034 is applied to a programmable divider to select its dividing ratio.

The data at pins 7, 8, 9 and 10 of Q3005 represents the 1 kHz digit of the dividing ratio, and the data at pins 3,4, 5 and 6,

represents the 100 Hz digit.

1 — HI LEVEL
0 — LOW LEVEL

SERVICING



Q3031(uPD4094B) Q3009 VXO
OPERATING FREQUENCY
7 6 5 4 D3007( D3006| D3005| D3004 | D3003
144.000.00 0 0 0 0 ON ON ON ON ON
01 0 0 0 1 ON ON ON ON OFF
.02 0 0 1 0 ON ON ON OFF ON
.03 0 0 1 1 ON | ON ON OFF OFF
.04 0 1 0 0 ON ON OFF ON ON
-05 0 1 0 1 ON ON OFF ON OFF
.06 0 1 1 0 ON ON OFF OFF ON
.07 0 1 1 1 ON ON OFF OFF OFF
.08 1 0 0 0 ON OFF ON ON ON
09 1 0 0 1 ON OFF ON ON OFF
144.000.10 0 0 0 0 ON ON ON ON ON

The BCD code at pins 4, §, 6 and 7 of Q3031 represents the 10 Hz digit of the dividing ratio.
Selection of the required diode switch, D3003-D3006, is provided by Q3031, according to the dividing ratio
selected per the above discussion.

1 — HI LEVEL

0 - LOW LEVEL

———



SERVIUINU

OPERATING PLL LOCAL LOOP-2 OUT LOOP-2 VCXO LOOP-3 OUT Q3009 VXO

FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY
(MHz) (MHz) (MHz) (MHz) (kHz) (MHz)

144.000.00 133.190.00 129.190.00 64.595.000 6717.900.099 63.915.099

.01 01 .01 005 .104 104

.02 .02 .02 .010 -109 109

.03 .03 .03 .015 114 114

.04 .04 .04 020 119 119

.05 .05 .05 .025 124 124

.06 .06 .06 030 129 129

.07 07 07 .035 134 134

.08 .08 .08 040 139 139

.09 .09 .09 045 .144 144

144.000.10 .10 10 .050 .099 .099
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MAINTENANCE AND ALIGNMENT

This equipment has been carefully aligned and
tested at the factory prior to shipment. If the
instrument is not abused, it should not require
other than the usual attention given to electronic
:quipment.

Service or renlacement of a maior component mav

EQUIPMENT REQUIRED

(1)

RF Signal Generator: Hewlett-Packard Model
8640B or equivalent, with one volt output at

50 ohms, and frequency coverage to 150
MHz.



Are Taw e wrm  m g — — == —

- -

require considerable realignment. Under no circum-
stances, though, should realignment be attempted
unless the operation of the transceiver is fully
understood, the malfunction has been carefully
analyzed, and the fault has definitely been traced
to misalignment rather than part failure. Service
work must only be performed by experienced
personnel using the proper test equipment.

Never align this transceiver without having a 50
ohm dummy load connected to the antenna jack,
anless otherwise noted. Troubleshooting using an
antenna can result in misleading indications on test
equipment.

UNIT

PLL UNIT

POWER AMPLIFIER

(6)

(7)

(8)

%)

Vacuum Tubc Voltmeter (VIVM): Hewlctt-
Packard Model 410B or equivalent, with an
RF probe good to 150 MHz.

Dummy Load/Wattmeter: Yaesu Model YP-
150Z or equivalent.

AF Signal Generator: Hewlett-Packard Model
200AB or equivalent.

IF Sweep Generator: capable of output at
10.81 MHz.

RF Sweep Generator: capable of output at
143—149 MHz.

Oscilloscope: Hewlett-Packard Model 1740A
or equivalent.

FM Deviation Meter
Precision Frequency Counter: Yaesu Model

YC-500 or equivalent, with resolution to 0.01
kHz and frequency coverage to 150 MHz.

— MAIN UNIT




Top View

Bottom View

UNIT LOCATIONS

3-31
SERVICING
PERFORMANCE CHECKS (¢) Sct the MODE switch to SSB, and key thi
transmitter. Speak in a normal voice into th

Make all performance checks at 13.8 VDC under microphone; 89 LED’s should light up.
load.
Check the transmitter power output as follows:
(a) Connect a suitable dummy load/wattmeter to e

: IN-LINE 500

the antenna jack. TRANSCEIVER WATTMETER DUMMY LOAD

Bird Model 43 ar equiv.
(b) Set the MODE switch to the FM position,

and key the transceiver while observing the PO TEST SETUP
power output, which should be approximate-
ly 10 watts. At full power output, 8—9 LLD’s



will light up on the S.PO indicator.

-y rm

-lll.
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Check the receiver sensitivity as follows:

(a)

(b)

Connect an AC VTVM to the SP jack. Set the
MODE switch to the FM position and rotate
the SQUELCH control fully counterclock-
wise.

Connect the RF output of a precision VHF
signal generator to the antenna jack and note
the VITVM reading with no signal input.
Adjust the AF GAIN control and the VTVM
range, as required, to obtain a full scale VTVM
reading. DO NOT change the setting of the AF
GAIN control after this calibration has been
made.

r:nilllll.

Q1044
Q1035

| —— 1%

Qo

PART LOCATIONS (Top View)

»d
i
o
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SERVICING

8n
SIGNAL *
GENERATOR TRANSCEIVER % VTVM

RX SENSITIVITY TEST SETUP

(¢c) Set the signal generator to the receiver fre-
quency of the transceiver, and adjust the
output amplitude of the signal generator until
the VTVM reads 20 dB (1/10 voltage) below
the reading in step (b). The signal generator
output voltage at this point is the 20 dB
quieting sensitivity, and it should be approxi-
mately 0.35 pV.

Qo001
Q050

|



XF 1002
Qiosi
Qo040
Q1005
Q1048
Qo7
Q 1002
XF 1001

X 1005
Qios2
Q002

CF 1001
Gl 1004

X 1001
Q 1009
Q1006
Q1010
A 1007
CF 1002
Qo043
Ll 1008
Qion
Qo2

=
s
=
>

PART LOCATIONS (Bottom View)



SERVICING

(d) Set the MODE switch to SSB and connect
the AC VTVM to the speaker output. Apply
an unmodulated 0.5 pV signal from the signal
generator, and tune the transceiver main dial
for a maximum VTVM reading.

(e) Adjust the AF GAIN control for a reading of
450 mV on the VIVM.

(f) Reduce the signal generator output and read
the VTVM: the VTVM reading should be
45 mV for a 20 dB S/N ratio.

If the above check indicates a need for realignment,
it is recommended that the unit be returned to the
dealer for servicing. The sophisticated CPU and
control circuitry, in particular, are so critical that
they should not be touched by other than an
expereinced technician. Attempts to realign the
transceiver tuned circuits without the proper equip-

ment may result in degraded transceiver perform-
ance.

RECEIVER SECTION

(1) 2nd Local Oscillator

a) Set the MODE switch to FM, and connect th
RF probe of a VTVM to TP, .

b) Measure the RF injection voltage. A nomin
value is 0.5 V — 0.7 VRMS.

c) Connect a frequency counter to TP,
check to see that the oscillation frequency i
correct: 11.265 MHz.

(2) 1st IF Amplifier

VR s0: to the fully counterclockwise posk
tion.

a) Set the MODE switch to FM, and adjg

b -l

5] TCioo02

i %‘TCIOOE

T T | TCioo04

PR R
4 a d

-~




Tlﬂlﬁ

= ju I——- Ll vwz
Tio1r7 i { : l Ticoa
Tio1s Tio0z
= VRioo:
Tasss Tiocoa
Tioos
l I TPioo:z
' Dioso
VRioo04
CARRIER
' OUTPUT
l VR ooz
1 nllll
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b) Connect a sweep generator to gate 1 of Qg2

(6) S-Meter Full Scale Setting
(TPi00: ). Connect an oscilloscope. throush a



c)

d)

(3)

a)
b)

c)

(4)

a)

detector, to the secondary winding of T4
Set the frequency of the sweep generator to
10.81 MHz, and apply output from the
generator.

Adjust T,g03 and T,ges until the scope pattern
illustrated in Fig. 2 is obtained.

Cf
10.81 MHz

Figure 2

SSB Carrier Oscillator

Set the MODE switch to LSB.

Connect the RF probe of the VITVM to the
CARRIER OUTPUT terminal on the Main
Unit (where C,5,; and a shielded cable are

connected), and measure the oscillation level.
A nominal value is 170—-230 mV RMS.

Set the MODE switch to USB. Measure the
oscillation level in the same way as in the
step (b). A nominal value is 170—-230 mV
RMS.

SSB IF Circuit

Set the mode switch to USB or LSB.

a)

b)

c)

(7)

a)
b)

d)

(8)

a)
b)

c)

Rotate VR, 44 fully clockwise to make sure
that all the LED’s on the S-meter scale are
illuminated.

Set VR g04 to the point where all the LED’s
go off.

Apply a 4 dBu (1.584 pV) signal from the
signal generator and adjust VR,q, so that
only one LED is illuminated.

Noise-Blanker Adjustment

Set the MODE switch to USB or LSB.
Set the receiver frequency to 146 MHz.

Adjust the output level and frequency of the
signal generator to 5—10 dBu (1.78 uV-3.16
#V) at 146 MHz. Temporarily connect TP, 40,
to ground with a clip lead, in order to disable
the 2nd local oscillator.

Connect a voltmeter (full scale: 2.5V) to the
cathode of Dyoso and ground. Adjust T,q6,
Tio17, and Tyos for a maximum reading on
the voltmeter scale.

Squelch Adjustment

Set the MODE switch to FM.

Set the front panel SQL control to the 9
o’clock position.

Adjust VR,q9, so that the receiver is just
muted. Now apply a signal from the signal
generator. A signal of approximately —13 dBu
(0.224 pV) with +3.5 kHz deviation at | kHz
should be required to trip the squelch.



b)

c)

(5)

a)

b)

Connect a signal generator to TP,q0,., and
set its output level to 15 dBu (5.62 pV) at
10.81 MHz.

Peak T.ooq § T;oos, and T10'06 for a maximum
S.PO indication.

RF Amplifier

Set the output level and frequency of the
generator to 10 dBu (3.16 ¢V) at 146 MHz.

Set the receiver frequency to 146 MHz, and
adjust Ty01, Tioo2, TCmm— TCie0s for a
maximum S.PO indication.

SERVICING

3-35

TRANSMITTER SECTION

Unless otherwise indicated, always perform
transmitter alignment with a dummy load
connected to the antenna jack. If the AFP
circuits are being aligned, an improper load
impedance at a critical time could result in
the destruction of the final transistors.

* In order to adjust these trimmers,
the two screws marked “A”,and |
the two screws marked “B” on the
panels. Then tilt the Final Unit as
below.

** TCy001 —TC1004 require no realignme
less final transistors are replaced.

(2) Mixer/Interstage Alignment



(1)

a)

TX Strip Trimmer Adjustment

Set the MODE switch to FM, and the trans-

_ mitter frequency to 146.00 MHz.

b)

c)

With a dummy load/wattmeter connected to
the antenna jack, advance VR,002 and VR, 403
fully counterclockwise.

Squeeze the microphone PTT switch, and
adjust TC,00; —TCz004 * for maximum power
output as indicated on the wattmeter.

a) Temporarily disconnect the RF OUT g
from the Main Unit.

b) Terminate the RF OUT terminals with i
ohm resistor, and connect the RF probe
VTVM to the RF OUT terminals.

c) Set the transmitter frequency to 145.5
MODE to FM, and key the transceiver.

d) Adjust Tp10—Tig1a, TCioos, and TC, g
maximum reading on the VTVM.

] {:)TC 2om .
TC 2002 (
O ol

TC 2001

—

T

)

POWER
MODULE
(Q 002)

(C)



(3)

a)
b)

c)

d)

(4)
a)
b)

CW Carrier Oscillator

Set the MODE switch to CW.

Connect the RF probe of a VITVM to
TP 00 and key the transceiver.

Adjust T ope for a reading of 100 mV RMS
on the VTVM.

Connect a frequency counter to TP,g06, and
adjust TC,q,, for a reading of exactly 10.8093
MHz on the counter.

ALC/PO Adjustment _
Set the MODE switch to FM.

With a dummy load/wattmeter connected to

POWER AMPLIFIER UNIT

€)

f)

3-36

SERVICING

Adjust VR,00, so as to illuminate 9 LED’s on
the S.PO indicator.

AFP Adjustment

Connect a DC voltmeter to the AFP terminal
on the Main Unit and ground.

Rotate VR4, fully counterclockwise.
Set the MODE switch to FM.

Adjust VR;q03 for minimum indication on the
DC voltmeter.

Disconnect the 50 ohm dummy load, and
connect a 165 ohm, 10 watt dummy load to
the antenna jack. Key the transceiver.

Adjust VRj,50; so as to illuminate 8 LED’s
on the S.PO indicators. Now return to RX.



the antenna jack. Key the transceiver. ¢) Remove the dummy load from the antenna

c) Adjust VR4 for an output of 10 watts on jack. Close the PTT switch, and check to see

the wattmeter. that the current consumption is less than 2
amps.

Tiora Tio14
Tio012 TCioos
RF OUT

Trio1o TCioos

VRi1014

VRio10

TPioos

VRioo0s

AFP
VRIG].I

VR]OIz I TC.GOQ
L VR
L_EIRU
¥l c
% [
VRioos - TCioos

5
¥ )
A 4
-
% §
n
T

ALIGNMENT AND TEST POINTS FOR TRANSMITTER
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SERVICING

(6)

a)

b)

(7)

b)

c)

d)

e)

Low Power Output Setting

Set the HI/LOW switch to the LOW position,
and key the transmitter in the FM mode.

Adjust VR, for an output of 1 watt on the
wattmeter.

FM Modulator Adjustment

Refer to Fig. 3, and set up the transceiver and
test equipment as shown.

Set VR,00s, located on the Main Unit, to the
center of its range, and apply a 1 kHz, 15 mV
signal from the audio generator to the mic
jack.

Adjust VR, g0 for a deviation of +4.5 kHz
while observing the signal waveform on the
scope.

Now reduce the audio generator output level
to 1.5 mV, and adjust VR ,qqs for a deviation
of £3.5 kHz. Check to see that the waveform
on the scope is not distorted.

Turning the audio generator on and off, make
sure that the BUSY/MOD indicator illuminates
along with the changing audio input.

(8)

(A)

a)

b)

c)

(B)

b)

SSB Modulator Adjustment

Balanced Modulator Output Transformer
Adjustment

With a dummy load/wattmeter connected t
the antenna jack, set the MODE switch to
USB or LSB.

Set VR,q0» to the center of its range,

apply a 1 kHz, 1 mV signal from the au i
generator to the mic jack.

Adjust T,q,s for maximum power output.

SSB Carrier Point Adjustment

Apply a 1 kHz, 1.2 mV signal from the audi
generator to the mic jack, and adjust VR g
for an output of 8 watts.

Set the MODE switch to USB and the fre

quency of the audio generator to 300 Hz
Adjust TC, 408 for an output of 2 watts.

Set the MODE switch to LSB, and the fe:
quency of the audio generator to 300 Hz}
Adjust TC, 50+ for an output of 2 watts.
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CM Coupler

Deviation
Meter

P. O
Meter

{Dummy|_oad)

O

Oscillo-
Scope

o]

Audio
Oscillator

Figure 3

(€)

a)

b)

(9)

a)

b)

T
Loy
oc

Carrier Balance Adjustment

Temporarily short the mic input terminal
the mic jack (pin 8) to ground with a cli
lead. Set the MODE switch to USB.

While monitoring the carrier on a monito
receiver, adjust VR gy and TC,p9 for
minimum S-Meter reading (or minimum si
level if no S-Meter reading occurs).

Switch between USB and LSB, and comp:
the output levels with no modulation. Adjust:
ment of VR, 505, TCi009 may be necessary t
achieve good carrier nulling on both modes.

CW Side Tone Frequency/Semi-break-in Delay,
Adjustment

Adjust VR,s,0 for the desired monitorilﬂ
level on CW operation.

Adjust VR4, for the desired CW VOX relay
hang time.
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PLL SECTION (B) PLL 2 Adjustment

NOTE: The PLL circuit is very critical in its adjust- a) Set the STEP switch to “*M,” the MODE
ment. Alignment must only be performed switch to USB, and tune the transceiver to
by an experienced technician. All alignment 145.0099 MHz.
shlou'ld be perf‘)”:led oat‘ . femperature b) Connect the DC probe of the VIVM to
within the range 15°—30"C, preferably near TP3g0s, and adjust Lig, to secure a reading
the center of this range. of 3.5 V.

(1) VCV Line Adjustment (C) PLL 3 Adjustment

(A) PLL | Adjustment a) Set the STEP switch to “M,” MODE switch

to USB, and tune the transceiver to 145.0099
a) Set the STEP switch to “M.,” the MODE MHz.

switch to FM, and tune the transceiver to
b) Connect the DC probe of the VTVM to

145.9900 MHz. .
TP3q01 , and adjust TC;qq, to secure a reading
b) Connect the DC probe of the VIVM to of 3.5 V.

TP4o12, and adjust TC,y04 for a reading of
exactly 6.5 V.




Y oauwa

TPH 00s

L30l7—m - ..'-.., ,:- ;- o :- '. LTC3u02

TP3oo 2 _' ﬂ—TcsunJ
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ALIGNMENT AND TEST POINTS FOR PLL
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(2) Multiplier Stage Adjustment NOTE: In order to achieve the specified fre-
quencies for the above alignment steps,
a) Set the STEP switch to “M,” the MODE some presetting of the display will be
switch to USB, and tune the transceiver to required (because the 10 Hz digit is not
145.0099 MHz displayed). Push the F.SET button, switch

rYOAT™ 21 _ . __ad dla OTLCED Aol 2. GOM



b)

(3)

b)

(4)

b)

c)

d)

e)

Connect the RF probe of the VIVM to
TPso14, and adjust Tseon for a maximum
reading on the VIVM.

PLL Output Bandpass Filter Adjustment

Set the STEP switch to “F,” the MODE
switch to FM, and tune the transceiver to
145.4000 MHz.

Connect the RF probe of the VIVM to
TPi016, and peak Tio02, T3003, and Tigo4 for
a maximum meter reading.

PLL Local Frequency

Connect a frequency counter to TPagys .

Set the STEP switch to “S,” the MODE
switch to USB, and tune the transceiver to
144.00000 MHz.

Adjust TCag, for a reading of exactly
133.19150 MHz on the frequency counter.

Change the transceiver display frequency to
144.00009 MHz, using the Main Dial.

Adjust TCiees for a reading of exactly
133.19159 MHz on the frequency counter.

Repeat steps (b), (c), (d) and (e) several times
to ensure complete frequency adjustment.

10 UDDB, TNEMN StL UIC D100 SWILCIL LU O .

The precise frequency may then be set
using the main dial.
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A FUNDAMENTAL ANALYSIS OF THE TROUBLE

The failure may be caused by one of the following:

1) Mechanical defect
2) Electrcal defect
3) Others (Murphy’s Law, etc.)

1. MECHANICAL DEFECTS
Typical mechanical defects encountered by the technician are:

a) Damage from shock during transportation (remember the unit was probably subjected both to sea
and truck shipment).

b) Damage caused by vibration in service.

¢) Damage caused by forcing stubborn knobs or switches. This difficulty is usually proceded by one of



the above two defects.

2. ELECTRICAL DEFECTS
Typical electrical defects encountered are:

a) Part(s) failure(s) caused by aging.

b) Failures caused by improper application of supply voltage, or by voltage spikes. An improper fuse in
use could cause extensive damage to be sustained.

¢) Improper operation (e.g. transistors without load — this usually points to failure elsewhere, in addition
to the damaged transistor of 1C).

d) Loose connections at the power connector or elsewhere caused by cold solder joints, etc.

3. OTHERS
Among the miscellaneous types of failures or difficulties encountered are:

a) Antenna troubles — poor connectors, use of cheap coax not made to withstand weather, and sabotage
by neighbaors (nail driven through coax, etc.).

b) “Cockpit error:” including mislabeled coax lines to coax switch, or attempt to use transceiver on fre-
quencies other than those it was designed tor.

¢) Murphy’s Law: use of a non-Yaesu microphone with different connections, for example (See pagel-10)



341

SERVICING

TYPICAL PART FAILURES, CAUSES, AND SYMPTOMS

PARTS CAUSE OF TROUBLE SYMPTOMS
Semiconductors High supply voltage Short or open circuit
(IC, FET, TR) Open circuit Qutput decreases to 1/2 at 80°C

Excessive drive Internal noise
High temperature Instability
MOS FET Static electricity Total failure
MOS IC |
Crystal Shock Crystal destroyed
Crystal filter High temperature Frequency drift
Filter bandpass change
Resistor Excessive power Component burned
Aging Value changed
High temperature Open circuit
Potentiometer Excessive power Component burned
Shock Open circuit
Noise

Unsmooth rotation

Pacnsibae Fvrace unltaoe Sharted




apaviwvl

At MDD 'Ull.ub\.-
High temperature
Excess power

Leakage
Open/decreased capacitance

Variable capacitor
Trimmer capacitor

Ratings exceeded
Dust between plates
Shock, forced rotation

Shorted
Leakage
Unsmooth rotation

Coils Ratings exceeded Open or short circuit
Varation Leakage or shorted turns
Detuned
Switch Ratings exceeded Poor contact
Aging Unsmooth operation
Open circuit
Relay Ratings exceeded Poor contact

Humidity

Noise
Coil open

342




RECEIVER

C

1 No reception
(all modes)

FAULT TREE

Check
+8V line on
Main unit,

OK

Check
local level at gate 2
of Q1002

500 mV rms

Check
DC voltages
TR/FET in RF/IF
stages.

OK

Check
resonator.

Check

NG

SERVICING

NG

Y

NG

Check RL1001, +8V Iinq

Check PLL unit
PB-2136.
Check T1002.

NG

Repair as needed.

Replace as necessary.




.

Xi: 1001-/

oK

Heplace as necessary.

SERVICING

Check RL2001 on PA unit,

Repair as needed.

N



\ (FM mode) /

- l Check MODE switch.

Check NG )
DC voltages in »{ Repair as necessary.
FM circuit.
Check NG
> Check Q1004, X1001.
TP1V

05-0.7 Vrms

Check ceramic filter,
discriminator.

Repair as needed.
Check MODE switch.

3 No reception
(SSB mode)

Check
DC voltages in
SSB circuit.

NG

» Repair as necessary.




carriar luvel at NG | check X1002, X 1003,
emitterof/ = Q1041,Q1042.
Q1042 ]
400 mV rms
Check XF1002, Q1014,
"1 Q1015.
344

SERVICING
. Check Check D1015, D1023,
4 No audio output for AF signal at bt » R1126, squelch circuit

TP1003. for FM

Check
for AF signal at

AF OU'TI' /

NG

» Check Q1027, Q1028.



ermninal.

Check

[

for signal at NG
AF IN
terminal.
Check NG

for signal at SP
tBFmV

Check VRO1, and
associated circuit.

Check Q1029, and
associated circuit.

Check speaker/
speaker line.
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C

5 Squelch circuit
not operative

345

Check
for AF noise level
atSQouT

terminal.

30 mV (ppl

Check
for noise level
at SQIN
terminals.

30 mV (pp)

NG Check VR1002, FM IF
circuit.

NG Check VRO01, and assoc.
circuit.
Check Q1009, Q1010,

NG D1012, D1013, D1014,

and assoc. circuit.




0.26 V (OPEN)
0.52 V (CLOSE)

Check NG

Check Q1011 and assoc.
circuit.

DC voltages of
NB amp.

6 Noise Blanker not
operative

Check NG

Repair as needed.

voltage at emitter
of QV

ov

Check NB switch and
assoc. circuit.

Check Q1052, D1059,
D 1060, and assoc. circuit.




TRANSMITTER

1 No transmit
function

Ground
RL terminal on

NG

346
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Main unit: relay
should close.

Check NG

Check RL1001, RL2001,
+13.8V line.

voltage at TX INH
terminal.

Ground

PTT terminal on NG

Check PLL Control unit.

the Main unit.

OK

Check Q1055, Q1056, and
assoc. circuit.

Check line from pin 6 of
JO1 to Main unit.




2 No return from TX

Check LOW

o

DC level at pin 3
of Q1060.

Check NG

o

Check Q1060, and assoc.
circuit.

voltage at base
of Q1056.

Check NG

Y

Check PTT line.

for short in
RL V

OK

P

Repair as needed.

347

Check Q1055, Q1056,
and assoc. circuit.
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3:No TX power output
(all modes)

Check PLL unit.
» Check D1043, and assoc.
circuit.

NG

150 mV rms

NG

Check
TX BV line.

» Repair as necessary.

__ | Check Q1061(B3), 01062,L
and assoc. circuit.

Check
DC voltage at gate 2
of Q1014.

NG

» Check ALC, AFP circuit.

Bt wolkasi NG Check 13.8V line, J

at collector of L1012.
Q1038.




Check

_

RAF level at NG
RF OUT
terminal.
Check
input level at NG

» Check Q1037, Q1038.

Check line between

RF IN terminal on
PA unit.

450 mV rms

Main and PA units.

Y

348

Check PA unit.

SERVICING

4 No TX power output Check NG
sse 8 ;
(SSB mode) B\Y iiﬁia. L »1 Repair as necessary. \l



AF IN:
1 kHz 1.2 mV

Check

carrier level at NG

emitter of
Q1042,

390 mV rms

Check

for AF level NG

Check X1002, X1003,
Q1041, Q1042 and
MODE switch.

at emitter of
Q1040.

Check NG

Check Q1030, Q1039,
Q1040.

for signal level at
TP1009

20 mV rms

Check NG

Check D1053, D1054,
D1055, D1056, Q1043.

for signal level at
TP1 V

12mV rms

Check XF1002, Q1014
and assoc. circuit.

Check Q1036.
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SERVICING

Check
FM BV, FM TX
8V lines.

NG » Repair as necessary.

5 No TX power output
(FM mode)

Check
for AF signal
at FM MOD

NG —» Check FM mic amp.

terminal.




Check

—»1 Check XM1001, Q1035.

for modulated NG
signal level at
TP1006.
_Check NG
for signal level at
TP1V

45 mV rms

» Check Q1014

*‘{ Check Q1036.




SERVICING
Check
6 No TX power output CW 8V, CW TX NS »1 Repair as necessary.
(CW mode) BV lines.

Check NG Check X1004, Q1044

for RF signal level —5 . '

°" 2t TP1006. Q1035.

94 mV rms

Check NG _ | Check Q1014, and keying

for signal level

at TP1007. line.

46 mV rms



Groun\
TP1004; output NG

power should be
obtained.

oK

Check Q1036, Q1037.

3-51

Check CW keying line.




SERVICING

C? No CW keying

ﬂi CW sidetone does

Check
for DC level at

TP1005:; level should Lo

change to
“HIGH".

hec
for DC level at NG
pins 12, 13 of Q1060;

Check Q1061.

level should change '
o' LOW":

OK

Y

Check Q1059, and assoc.
circuit,

Check for
DC level at pin 13 of NG

Check Q1060.

Q1061: level should e

Check D1067, R1286.




PLL UNIT

\ not work.

_/

-

Check

for sidetone NG

signal at pin 3
of Q1061.

oK

Check Q1061.

J

3-52

Check VR1010. I

SERVICING



Check \
for DC voltage NS

See section 2 :
“Abnormal VCV voltage

1 No PLL output at
TP3016

at TP3012,

Check
for DC voltage NG

at TP3012",

at base of
Q3045.

Check

DC wvoltage at NG

» Check R3086, Q3027.

collector of
Q3046,

7.5V

> Check Q3045, Q3046

Check Q3030, and assoc.

circuit,




SERVICING

2 Abnormal VCV
voltage at TP3012

3-53

Check
PLL Loop 2
output level at
TP3014.

Check
for 40 KH ref. signal

laval at nin 8 nf

NG

See section 3

NG

=1 “Abnormal PLL Loop 2
output level at TP3014",

-J Check Q3007, X3001. ‘




Q3007.

1.8V rms

Check
frequency at NG

pin 24 of
Q3027.

10 KHz

Check NG

Y

Check Q3027.

4

BCD input code at
Q3036.

OK (See page 3-26)

Check
output level at pin

Check Q3033, and Control
unit.

of Q3036: set the LOW
frequency to
44 MHz

HIGH

Check
DC voltage at NG

collector of
Q3037.

39V

Check Q3036.

Check Q3037.

Check components in
PLL Loop 1.
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SERVICING

See section 4
= “Abnormal PLL Loop 3
output level at TP3007""

Check
600 KHz signal level
at TP3007.

NG

3 Abnormal PLL Loop2
output level at TP3014

Check
signal level at
TP3011.

NG Check X3002, X3009,
Q3010, and assoc. circuit.

Check NG _ | Check components in
ch‘!};ﬂ;ﬂ oy i Pll 1l ann?2



1535V

_r

B

Check Q3020, and assoc.
circuit,




SERVICING

Check
5 KHz ref. signal NG
level at pin 6 of
Q3007.

4 Abnormal PLL Loop3
Check X3
Cutput level at TP3007, ec 001, Q3007.

‘ Crleckl - NG Check X3002, Q3009,
Vi
ug'-}apagoi_a Q3010, and assoc. circuit.

200 mV p-p

Check

NG Check components in
VCV wvoltage at B

TP3001. PLL LODD 3.
1.5-3.5v DC
Check NG Check Q3011, and assoc.

signal level at

TP3002. circuit.




.
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Check Q3012, Q3013.




Check
MHz digit BCD

NG

SERVICING

output code at pins
14,13,12,11 of
Q3033.

5 MHzdigit is
incorrect.

OK (See page 3-26)

—=— Check Q4001, Q3033.

Check
100 KHz digit BCD

N
output code at pins 8

= Check Q3026.

6 100 KHz digit is
incorrect. 4,5,6,7of
Q3033.

OK (See page 3-26)

—® Check Q4001, Q3033.

[ —

10 KHz digit BCD

output code at pins NG

—#— Check Q3026.

14,13,12,11 of
Q3032.

7 10 KHz digit is
incorrect.

OK (See page 3-26)

#= Check 04001, Q3033.




Check
ref. frequency at
pin 8 of
Qa3007.

NG

& Check Q3007, X3001.

Check
ref. frequency NG

at pin 24 of == Check Q3027.

10 KHz

= Check Q3026.
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SERVICING

Check

1 KHz digit BCD
output code at pins
4,5,6, 7 of
Q3032.

NG

= Check Q4001, 03032.

8 1 KHzdigitis
incorrect.




UK [See page J-£0)

Check

BCD input code at NG

pins 12, 14 of
Q303s.

OK (See page 3-28)

Check

BCD output code at NG

Check input circuit of
Q3035.

S

pins 13,12,11,10
of Q3035.

OK (See page 3-28)

Check

ref. frequency NG

Check Q3035.

at pin 6 of
Q3007.

5 KHz

Check Q3007, X3001.

—

Check Q3005.




SERVICING

100 Hz digit BCD
output code at pins
14,13,12, 11 of
Q3031.

NG

= Check Q4001, Q3031.

9 100'Hz digit is
incorrect.

OK (See page 3-26)

Check

BCD input code at

pins 14, 2,4, 6 of
Q3034.

NG Check input circuit of
S
Q3034.

OK (See page 3-28)



Check

BCD output code at NG

pins 13,12,11,10
of Q3034.

OK (See page 3-28)

Check

ref. frequency NG

i

Check Q3034.

at pin 6 of
Q3007.

5 KHz

Check Q3007, X3001,

o

Check Q3005,




SERVICING

Check
10 Hz digit BCD

output code at
pins 4, 5,6, 7 of

NG

= Check Q4001, Q3031.

10 10 Hz digit is
incorrect.

Q3031.

.OK (See page 3-29)

Check
switching circuit
{D3003—-D3006).

NG

Replace as necessary.

Check
ref. frequency
at pin 6 of

Q3007.

Check Q3007, X3001.
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Check TC3002,
TC3003, X3002.




SECTION 4 — REPAIR PARTS

PARTS ORDERING INFORMATION
PARTS LIST

...................

......................................

......................................



REPAIR PARTS
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PARTS LIST AND OKDLEKINGUG DALA

If you live in the United States, you may order parts from Yaesu Electronics Corporation. In other
countries, you should order parts from the Yaesu agent for your country. In countries where Yaesu is
not currently represented, you may order spare parts directly from Yaesu Musen Company, Ltd. in
Tokyo.

When ordering, please specify the exact model number of the transceiver that the part is for. Many
parts are standard, such as resistors and disc ceramic capacitors, but you should use particular care
when ordering such items as electrolytics, tantalum capacitors, and the like.

The parts list to follow identifies the board that the parts belong to, as well as the circuit designation
and part description. A ““Part Number" is also specified, and this number will allow immediate 1dentifi-
cation by our parts department of the item you require. (*See note below.)

Shipment of parts from Yaesu USA is usually made by UPS, COD. Allow at least a week for the parts
department to process your order. You will receive prompt notification that your order has been
received, and if parts are back ordered, or if additional information is required, you will be so
informed.

PARTS ORDER EXAMPLE

*

TRANSCEIVER CIRCUIT
QUANTITY | | hENTIFICATION LOCATION PART NUMBER | 1, b iGNATION
| FT480R PB-2135 G4800590Y Quoes 3SK59Y
....................................... e
YAESU MUSEN COMPANY, LTD. _ CP.O.BOX 1500, TOKYO, JAPAN

YAESU ELECTRONICS CORPORATION — 6851 Walthall Way, Paramount, CA 90723
YAESU ELECTRONICS CORPORATION — 9812 Princeton-Glendale Rd., Cincinnati, OH 45246

NRNFEFR RI ANK



ASBRAS BB AL s B T

-

. TRANSCEIVER PART NUMBER CIRCUIT
QUANTITY | |penTiFicaTION | LOCATION DESIGNATION
1 - )
1 authorize shipment via: O Best Way ] Parcel Post
1 UPS O Other
Ship To: Name: -
(Print or Type) Address: - ) B
City: State: _ap: -
Country o I
41

YAESU MUSEN COMPANY, LTD.

YAESU ELECTRONICS CORPORATION — 6851 Walthall Way, Paramount, CA 90723
YAESU ELECTRONICS CORPORATION ~ 9812 Princeton-Glendale Rd.. Cincinnati. OH 45246

ORDER BLANK

C.P.0. BOX 1500, TOKYO. JAPAN

REPAIR PARTS

QUANTITY

TRANSCEIVER
IDENTIFICATION

LOCATION

PART NUMBER

CIRCUIT
DESIGNATION




[ authorize shipment via: [0 Best Way O Parcel Post

0O UPS O Other
Ship To: Name:
(Print or Type) Address:
City: State: Zip:
Country:
...................................... (cmhere)
YAESU MUSEN COMPANY. LTD. — C.P.O. BOX 1500, TOKYO. JAPAN

YAESU ELECTRONICS CORPORATION — ¢85 Walthall Way, Paramount, CA 90723
YAESU ELECTRONICS CORPORATION — 9g1» Princeton-Glendale Rd., Cincinnati. OH 45746

ORDER BLANK

TRANSCEIVER CIRCUIT
QUANTITY | pENTIFICATION | LOCATION | PART NUMBER | prgionmon
o I authorize shipment via: O Best Way [0 Parcel Post

0 UPS O Other



Shlp To: Name:
(Print or Type) Address:
City: State: Zip:
Country: _ I
43
PARTS LIST REPAIR PARTS
0 £ &
Symbol No. Part No. Description Symbol No. Part No. Description
PB-2143 F0002143 Printed Circuit Board (for S03) | PB-2135C F0002135C Printed Circuit Board
C0021350 PCB with Components -
PB-2132 F0002132 Printed Circuit Board (for ]08)
Ic
ic Q1008 G1090072 uPC577H i
Qo1 G1090294 uPC7808H Q1016 G1090101 uPC1037H B
- Q1029 G1090284 | wPC2002V
DIODE Q1036 G1090061 | MCI1496G T
DO1 G2090034 UO0SB Q1060,1061 G 1090068 MC14011B I
Q1057 G1090239 | TC5082P
POTENTIOMETER B
VROI (with S09) | J62800048 DMI11AB25A5M1112 FET )
Q1001 G4800590Y | 3SKS9Y
RESISTOR Q1002 G4800510C | 3SKS51 -
RO1 702245103 Carbon film 1/4WS] 10kQ | Q1003,1014,1015 | G4800730Y | 3SK73Y
RO2 102245104 " " "™ 100ke | Q1021 G3800301Y | 3SK30AY
Q1037 G4800700 3SK70 N




CAPACITOR

Q1043 G3090035 2SK19TMGR
C01,02 K40170105 | Electrolytic 50WV  1uF
(50RL1) TRANSISTOR
co3 K40129006 “ 16WV  4704F | Q1004,1006,1007, | G3309450Q | 2SC945Q
(16RE470) 1009,1010,1013,
1019,1027,1028,
1032-1035,
SPEAKER 1040—-1042,1044,
SPO1 M4090047 SS-77KYH 1046,1054,1056,
1059,1062
SWITCH Q1051 G3309450P | 2SC945SP
S01 N0190066 SBU-2045 Q1005,1017 1047 | G3305350B | 2SCS35B
S02 N0190079 SRN-4086N Q1011,1018,1039, | G3318150Y | 2SCI815Y
S03 Q9000083A EWT-XD2 S3550B 1053,1063
503 (with board) | €0021430 Q1012,1030,1031 | G3318150G | 2SCI8I5SGR
504,08,06 N6090004 SSF-22-08B Q1020,1022,1058 | G3107331P | 2SA733PorQ
07 N6090002 SSH-23-08 Q1038 G3320530 25C2053
Q1048,1049,1050 | G3315830 2SC1583
RECEPTACLE Q1055 G3313830R | 2SCI1383R/S
Jo1 P0090158 FM-214-8SS Q1052 G3090005 MPSA13
102 P0090010 FM-142S S
103 P1090028 MBRO6D 7 DIODE
104,05 P1090005 SG8050 D1006,1015, G2090027 15853
106,11 P0090054 5048-07A 1017-1024,
1027-1029,
107 P0090036 5048-14A 10371043’
J08 P0090173 EMCS0450M 1049—1052,
708 (with board) | €0021320 1057,1061—-1065,
1067—1073,1075,
1077-1081
PLUG
P01 T9203770A | 520807 D1010-1012,1014,| G2001880F | 1S188FM
P02 T9203140B | 5208-10 | 1025,1026,1030,
P03 T9203150A | 5208-12 LS9, 1066 |
P04 T9203800 5208-04 D1013 G2015550 151555
P06 T9203170 5208-12 D1044-1048 G2022090 | 152209
P07 T9203180 5208-5 D1053-1056 G2010070 151007
P09 T9203230C | 5208-14 D1066 G2090001 10D1
P12 T9203280A
CRYSTAL
X1001 HO101100A | 11.265 MHz
X1002 H0100992 10.8115 MHz
X1003 HO100991 10.8085 MHz
X 1004 | HO102288 10.8093 MHz
X1005 H0101983 7.3728 MHz
| x1008 HO101982 7.168 MHz

(EUROPE MODEL)




REPAIR PARTS
CRYSTAL FILTER R1216 102245392 Carbon film  1/4WS] 3.
XF1001 H1102021 108M30B R1018,1136,1146, | 102245472 . Iz e
XF1002 H1102022 10F-2D 1218,1305,1329
CERAMIC FILTER 'R1045,1046,1053, | 102245562 | - T
CF1001 H3900220 LF-H12S 1100,1152,1159, :
CF1002 H3900030 LF-B1S 1165,1181,1209,
1277,1283,1310, |
1327 i
R1016,1088 102245682 T
CERAMIC DISCRIMINATOR R1148 102245822 " v g2k
CD1001 H7900040 455-DW-8 R1023,1026,1055, | J02245103 ’ - 10k
1079,1093,1094,
096,1104,1134
MODULATOR MODULE i]3g:”37:”54:
XM1001 H9500390 XM-10.81 1177,1180,1224,
1226,1229,1232,
1243,1265,1269, |
RESISTOR 1275,1279,1282,
R114] 102245010 Carbon film 1/4WS] 1o 1284,1293,1298, |
= - M 1303,1304,1306, |
R1211 102245220 v o 220 |
R1007,1013,1017, | 102245560 vt 560 | J10216103 arbon co iti
1078,1084,1204, ¢ mposi o‘:
1207 — | 1/8W GK 10kQ
B R1126,1219,1233 | J02245123 | Carbon film 1/4WSJ 1%n |
R1063 J01245560 TI 560 R1286,1290 | J02245153 & re o 1ska
R1173 302245680 : S) 680 R1169 102245183 18k0
R1188 102245820 __ ¥ " 820 R1031,1047,1048, | J02245223 ” E v 23k
R102 1085, | 102245101 . 1171,1220,1228, |
179119971 190, 100s2 12461264.1272. |
1231,1235.1236, 1276,1278.1287,
1242,1245,1257, 1309 -
1260,1263,1267, R1144,1162,1164  J02245273 27k0
1333 R11T7& 19&2 1701 ' m{'u:'rn EE TR




J01245101

TS 10002

BNA R TWU e L s

IVLLTIIII

JIKU ¥

R1024,1064,1065, R1004,1020 | 102245393 39K
1182,1183,1326 | 1075,1080,1202, | 102245393
R1005,1021,1076, | 102245151 SI 1509 1324
1083,1147 | RI011,1012,1025, | 102245473 E 47xQ
R1139,1172,1234, | 102245221 “ " 2200 1058,1151,1280, |
1237,1238 _ 1281 '
R1060 102245331 3302 | R1056,1168,1252 . 102245563 56k
R1059 102245391 " “ 3900 | RI128.1145.1158 | 102245683 68k
R1066,1193,1222, | 10224547) 4700 | R1133 102245823 BT
1253,1266,1330 1 R1003,1019.1074. | 102245104 100k
R1070,1178,1323 | J02245561 SI_s609 :?g“?gg:{%;
R1142 102245681 6809 | 133611611170, !
R118S 102245821 8200 194-1199,1201,
1206,1212,1270,
K095 10s21071, | 024512 = 127311292
1072,1077,1082, i . |
1087,1090,1091, R1057,1155.1160, | 102245124 120k}
1097.1130,1149, | aa1s t 1
i R1038.1040,1049, 102245154 150k
1241,1244,1256. | 10s) o
i%ig{%ii}%‘ﬁ% | R1089,1214,1255 . 102245184 180k
13281331 | R1200 ©J02245224 | - i 220kn|
R1239,1294 | 102245334 330ka |
R1073 101245103 TJ 1k | R1240 | 302245474 470k
R1054,1102,1103, | 102245152 ) 15ke | R1271,1297 ' 502245564 5600
1191,1205,1210, R1288 | 302245684 - 680kn
1217,1230 | R1285,1296 | 302245824 820kn
R1061 102245182 ) 1.8k | R1098,1101.1295, ' 102245105 v IMa
R1015,1034,1037, | 102245222 22k0 | 1300 ';
{323-}%&;}3‘;3: | R1092,1301 | 102245155 " 1.5M
1129,1165,1187, | R1002 " 102245225 __ 2.2M0
1221,1254,1308 - - - B B _]
R1299 102245272 2.7k ' THERMISTOR
R1050,1052,1086, | 102245332 313k | tnioor SDT-250 o

1131,1143,1166,
1186,1223,1225,
1227,1289.1302

I G9090001
|

4-6




REPAIR PARTS

POTENTIOMETER C1003,1004,1006, -| K13170102 | Ceramic  SOWV  0.0014F
VR1001 151730222 | P6-S3NA__ 22kQ 10l9,1023.10%6, (DB200YF102Z751.2)
VR1002-1006, | JS1730103 | P6-SINA  10k& L SR
1009,1010 1132,1151.1183,
“VR1011 151730104 | P6-S3NA 100k | 1190,1193,1218,
VR1007,1012 151730223 | P6S3NA _ 22ka R R X
VR1008 151737201 | 3321P 2000 | 1272-1274,1277,
VRI1014 151729503 | RVB-FANSOKQ - 1281
_lCAPACITOR _ ](1005,1007,1008, | K13170103 0.014F
Cl1175 K00179001 | Ceramic S50WV SL 0.5pF 1009,1024,1025, (DB201YF103Z5L5)
PO oviossionscsoven | BT
C1267 K00172010 " pE 1076,1082-1084,
- rnmms:.omcs?voza e e
K00172020 L 1127,1152,1154,
| (bDro4sLo2ocsove2) | 11SS.11s61169,
C1020,1173.1177 | K02179003 “ CH 2pF }}2‘2’311!;?{‘1'8’31'
___ | (DD104CK020C50V02) 1191.1192.1199.
C1224 K00172030 | “SL 3pFF | 1200,1202,1203,
_(DD104SLO30C50V02) 0 1211,
N—— 1213,1214.1215,
K00172040 4pl° 1219,1223.1229,
o (DD104SL040CS0V02) _ 1251,1263
C1011-1013,1001 | K02172050 “ Ol §pk C1027,1042,1043, | K19149026 | (UATO4V102K-LOSAE)
(DD104CHOS0C50V02) 1051,1072, “ 25WV  0.0014F
C1174,1176,1180, | K06173060 % “UJ 6pF | 1145.1197.1252
1186 | (ECC-DIHO6ODV) C1257 K19149001 | (UTA04X102K-LOSAE)
C1280 K00173060 " " SL 6pF | " 25WV  0.0014F
__ (DD104SLO60DSOV02) C1078,1120,1270 | K19149005 | (UAT04X222K-1.05AE)
C1269 K00173070 TsLprE | S 25WV 0.00224F
| (DD104SLOT0DSOV02) C1136.1144.1196 | K19149007 | (UATOSX332K-LO0SAE)
C1167,1168 K06173080 us 8pl | 25WV 0.00334F
____ | __(DDI04UJOBODSOVOD) C1055.1036.1060. K19149013 | (UATOSX103K-LOSAE)
C1069 K02173080 "SL gpl 1239193511237 BWY  0.01uF
- (DD104SLOBODSOV02), 1239 B -
~1080,1172,1178 | KOO173100 10pF | C1146 K19149015 | (UATO8X153K-L4SAE)
___| _(DD1045L100DSOV02) g - o 2SWV  0.0154F
C1015,1018,1216 | K02173100 " CH 10pF | C1052-1054.1246 | K19149017 | (UATO4X223K-LOSAE)
__| _(pplosciioonsovey) | S  25WV 0.0224F
C1038,1153,1276 | K00175150 “SL 15pF | €1028.1029. K19149021 | (UATO08X473K-L45AE)
) (DD104SL150JS0V02) :?}ig-}g‘;g}:lom. 25WV  0.047uF
C1010 K02175150 CHl 15pk 1075.1079_1081.




_ (DDI04CH150J50V02) 1233.1236.1238,
C1016,1017 K02175180 18pk | 1240.1253.1254
| (DDI04CHI80J50V02) | C1058,1063,1129 | K19149025 | (UAT13X104K-L46AE)
<1181,1210,1212 | K00175220 " SL 22pF° - 25WV_ 0.1uF
(DDIMSLHOJSOVO!J vo2) | Electrolytic
C1220 K00175270 27pl° | C1258 K40179005 | SOWV 0.47uF (SORC2-R47)
(DD1045L.270150V02) C1091.1097, K40170105 v 1uF (SORL1)
C1204,1205 K02179011 CH 27pk ”ég,|111313?i]| 13271
. (DDIMCII’?DJSOVO2] - 1138.1140.1141,
C1241,1248.1249 | K00175330 “'SL 33pl | 1143.1147.1%%.
oomssisv | B
C1034 K00175390 39pl- -
| (DD104SL390ISOV0Y) | CI268 | K40179001 1uF  (SORC2-1)
C1059 K00175470 47pF | C1255 K40149001 | 25WV 4.7uF  (25SRE4R7)
| (DDI045L4T70I50V02) C1061,1062 K40149011 " 474F (2SRC24RT7)
C1217 K02175470 " CH47pF | C1250,1262,1265 | K40120106 | 16WV 10uF  (16RL10)
(DD106CH470J50V02) C1184 K40120226 » 22uF  (16RL22)
C1077,1093,1094, | K00175101 * SL 100pF | C1064,1089.1134, | k40109002 | 10WV 47uF  (10RE47)
1234,1271 | (DD105SL101150V02) }}2?,;}}32;}{35;
C1157,1159 Kon17s221 |~ 220pF | 1244.1259 B
| (DDLO7SL221J50v02) | C1122 K40109001 o 100u  (J0RE100)
1242 K00175331 " 330pF | C1125 K40109007 220pF  (10RE220) |
L i ~ (DD107SL331150V02) C1128 K40129001 16WV  330uF  (16RE330)
C1158 K00175471 = @ 470pF | C1130 K40129003 g 1000uF
(DD109SL471150V02) (16RL1000 KOHO)
4-7
REPAIR PARTS
Tantalum R2007 102245222 Carbon film  1/4W 2.2k
C1201 K70167474 35WV  0.47ul (CSISEIVR47) | R2008 102245103 - " 10ka
C1099 K70127225 | 16WV 2.2uF (CSISEIC2R2M) | R2009 102245104 100k0
Styrol j



€1036,1208,1222 | K51176101 100pF  (50SU101K) POTENTIOMETER
[ €1035,1207,1221 | K51176221 220pF  (50SU221K) | VR2003 150716201 | RVBFAS 2000
VR2001 150716103 = 10k
TRIMMER CAPACITOR VR2002 150716503 " S0k
TC1001-1004 K91000074 10pF  (TZ03T110A)
TC1005-1010 K91000075 20pFF  (TZO3R200A) CAPACITOR |
€2020 K00179001 | Ceramic 50WV SL 0.5pF
INDUCTOR (DD104SLOR5CS0V02
L1016 L1190004 (FL4HR68MO0.68xH)  0.68uH | C2022,2025 K00172010 - R
L1010.1011 L1190006 (FLAHIR2M 1.2pH)  1.24H (DD 1045L010CS0V02)
L1001 L1190116 (FLAHR33M) 0.33uH | C2034 K00173060 | - T
L1003 L1190117 (S4 154H) 15uH (DD104SLO60DS0V02)
L1007,1008,1014, [ L1190016 (FLSHI0IK) 100uH | C2017 K00173070 " " 7ok
1015,1017 (DD104SLOTODS0V02)
L1005,1006 L1190040 (S4 1mH) 1mH C2001 K00173100 e 10pF
L1012 L0020829 o (DD104SL100DS0V02)
L1013 10020725 €2019,2028.2029 | K00175150 z 15pF
L1002 10020302 - (DD104SL150J50V02)
€2002.2007 K00175220 z - 22pF
TRANSFORMER (DD 104S1L220]50V02)
T1001,1002 10020345 C2018 K00175270 r “ 27pF
1010-1014 - (DD 104S1.270J50V02)
T1003,1005,1006, | L0020187 C2035 K00175330 v v 33pF '
1015 _ - ~ (DD104SL330J50V02) \
T1004,1009, L0190001 2033 K00175390 z 39pF |
1016-1018 = ) - | (DD1045L390150V02)
- €2003,20085, K13170102 “ “ 0.0014F
— cHoKE coit 210
| CH1001 12030067 | FR14/7/5-20011"° | 203102032
RELAY | c2004,2006 2021 | K14179002 © e 0.0MF)
RL1001 M1190006 | 1 BR221D012 - o (RD204YM103Z50V)
o o | c2023 K70167105 | Tantalum  35WV  IuF |
L9190001 Ferrite Beads R1 3x3-1 ) R (9 (CSISEIVO10M)
B S C2008-2010 K40129004 - 16WV  104F
Q5000026 | Terminal _ TPE | (16RE10) _
INDUCTOR
TC2001 -2004 K91000075 20pF (TZ03R200A)
L2001,2003 L0020193
12002 L0020195
PA L2004-2006,2010 | L1020469
Symbol No. Part No. Description L2007 Loo2oi%o0 |
PB-2141 F0002141 Printed Circuit Board L20082009 | L0020430 |
C002141 PCB with Components L2011 L0020334

| TRANSISTOR

TRANMSFNRMFR



25C2053

Q01 [ 63320530 ] T000 | 10020069 |
02003 | Q3107150 | 2sA715C ] ]
B | RELAY
POWER MODULE 'RL2001 M1190006 | FBR221-DO12
Q2002 Q1090295 M57713 -
Q5000016 Terminal TP-E
~ | oione R I
D2001 -2003 G2001880F | Germanium 1S188FM I
D2004 G2015550 Silicon 1S1555 I SR
| resisTOR - ) -
| R2003 192245479 | Carbon film  1/4W 470 o T -
R2001 102245101 ® 10052 o -
R2002 102245821 82052
4-8
REPAIR PARTS
Symbol No. Part No. Description R3091 J02245222 - Y 29ka
PB-2136D F0002136B Printed Circuit Board R3124 102245392 3.9kq
0021360 PCB with Components R3017,3042 102245472 E T v 47k
R3093 102245562 5.6k |
IC, FET and TRANSISTOR R3092 102245822 8.2k |
Q3003,3018 G1090012 IC " SN16913P R3019-3022,3024, 102245103 10kQ
Q3005,3026 G1090247 = TC9122P %333;3823;%82,3;
Q3006,3014 G1090048 v TC5081P 3076.3095.3101,
Q3007 G1090239 ‘" TC5082P 3128
Q3008 G1090084 - uPCT8LOS R3023,3025,3043, [ 102245223 | o 22k0
Q3012,3013 G1090296 ? HD10551 g?gggi?ggi?_‘; ‘
Q3024 G1090062 “ SN76514N 311931213123
Q3027 G1090153 MB8718 3127




7TADES FTNAT 31NA

3190,3015,3016

Q3U31—-3033 GlUYUZY/ pFPDAUYEB
Q3034 G1090298 * MC14560B
Q3036 G1090088 “ MC14028B R3030,3034,3047, | 102245333 ) 33ka
Q3044 G1090299 » uPC7805H 3094
Q3001 G3090035 FET 2SK19TMGR R3001-3003, 102245104 100k$2 |
-Q3002,3017 G4800730Y = 3SK73Y ggsog -gggg-m“ I,
Q3022,3023 G4800510C r 38KS51 3070— 3072
| Q3028 G3090034 2SK19TMY 3078-3080,3097,
Q3004,3019,3025, | G3309450Q| Tr 25C945Q 3099,3100 -
3037—-3041 R3013,3058,3084 | 102245184 : 180k0
Q3009,3015 G3316740L 25C1674L _
Q3010, 30113016_ G3305350A [ - 2SCS35A THERMISTOR
3030 N P . TH3001 G9090008 31D26
| Q3020 G3307100 . 25C710 B B
Q3029 G3307320G6| “ 25C732TMBL i CAPACITOR
Q3046 G3107331P | 2SA733PorQ | C3165 K00179001 | Ceramic SOWV SL 0.5pF
/Q (ED0630.5PSL)
Q3045 G3090005 MPS-A13 C3160.3166,3169 | K02179003 't * CH 2pF |
mmmmmocsnvom
IC SOCKET C3052,3082 K00172020 * SL 2pF
QS3001 P3090034 116-24-30-114 - (DDIO%LO”D(SUVO’)
C3085 K00172030 * SL 3pF
DIODE :DD]04SI 036D50V02)
D3002-3007, G2090027 Silicon 15853 C3047 K02172030 “CH 3pF
3023,3024,3015 (00104(:11030050»'02)
D3001 G2090043 Varactor MV104 C3003,3011,3131 | K02172050 * CH SpF
D3016—3018,3008 | G2022090 e« 152209 | Dulmmosocsovozn
C3024,3054,3057, | K00172050 * SL SpF
CRYSTAL 3149 N mmmswsocsovoz)
X3001 HO0102367 10.240 MHz C3046,3074 K06172050 » UJ 5pF
X3002 H0102291 63.9151 MHz IDDIOdL J050C50V02) |
X3003 H0102289 64.595 MHz C3006 K06173060 “ UJ 6pF
RESISTOR (DD 104UJ060D50V02)
R3011,3056,3077 | J02245100 Carbon film _ 1/4W S] 109 C3005,3161,3167, | K06173070 & © UJ 7pF
R3005,3009,3012, | 102245101 - g “ 1009 3168 | {DD104LIJD?0D ov021
33%3:38??:3823: €3002.3099 K02173080 | " CH 8pF
3063.3073.3081. B ) IDD]O#CI']UBODSOV_QH_
3083,3090,3098 C3138 K00173080 © SL 8pF
R3087 102245151 ) 1so@ | o |DDmaSLnaomovoz)
R3031,3036,3049, | J02245221 2200 | C3042 K02173100 . “ CH 10pF
3088,3096 o (Dmo4cmoovsov02)
R3004 102245331 3300 | C3014,3060,3063, | K00173100 © SL 10pF
R3045 102245471 “ “ 4709 3096,3135 (Dmmsuoonsovoz)
R3016,3116 102245681 . - " 6809 | C3163 K00175120 | “ SL 12pF
R3075,3118 102245821 - ‘ 8200 10010451_1*0150\!02) )
R3014,3015,3027, | 102245102 1k C3064,3065.3158, | K0O0175150 * SL 15pF
3039,3059,3061,

(DD104SL150C50V02)



IJUDI,ILUL—I LU,

3129,3130 C3043,3080 K02175150 ‘ * CH 15pF
- _ (DD104CH150350V02)
R3120 102245122 1.2kq | ©3022,3147,3184 | K00175180 * SL 18pF
R3038 102245152 1.5k (DD104SLIBOISOV02)
4-9
REPAIR PARTS
€3004.3044 | K02179009 * CH 22pF INDUCTOR
| (DD104CH220J50V02) 13012,3013,3021 | L1190113 (FL3HR22M) 0.22uH
C3048 K06175220 - * UJ 22pF | L3004,3015 L11%0109 (FL3HR33M) 0.33.H
(ECC-D1H220-JU) L3002,3010,3011, | L1190004 (FLAHRG68M) 0.68,4H|
K00175220 E “ SL 22pF 3018
(DD104SL220150V02) L3005,3006,303S, | L1190015 (FL3HR120K) 12,H
C3170 K00175330 % “SL 33pF 3036
1 N | (DDI104SL330J50V02) | L3041 L1190016 (FLSH101K) 100,H
C3010,3073,3075, | K06175330 % ' UJ 33pF L3022 L1190038 (FLSH271K) 270,H
| 3076 (DD104UJ330150V02) L3007,3008,3016, | L1190017 (FLSH102K) ImH
K02179013 ” “* CH 33pF 3023,3037- 3040,
- (DD10SCH330J50V02) 3024
€3023.3148 K00175390 = * SL 39pF L3003,3009,3014, | L0020774
- (DD104S1.390J50V02) 3019,3020,3032,
3045 K02175390 - * CH 39pF 3033
(DD105-257CH390150V02) | L3017 10020821
€3030,3031 K02175470 o “CH 47pF | L3001 L0020793
e ) (DD106CH470J50V02)
(3055.3056,3058, | K00175470 Z " SL 47pF TRANSFORMER
3059.3086,3087, (DD104SL470150V02) T3001-3004 L0020345
3192
C3051 K06175470 “ Ul 47pF CONNECTOR
(ECC-DIH470JU2) 13001 P0090054. 5048-07A
C3185 K00175101 ” * SL 100pF | 13002 P0090052 5048-10A
L (DD10SSL101JS0V02) |
€3093.3094 K00175391 i * SL 390oF




[DD104$L39IJSOV[)2)

C3050 K12171102 0.0014F |  Symbol No. Part No. Description
| (DD105E102PS0V02) | PB-2137A F0O002137A Printed Circuit Board
(‘3066.3073.3097. K10179016 * 0001F] | C0021370 PCB with Components
i:23233l?§&3.:}13365. (DD201YB102KSLS)
3159.3141- 3145, e FET
 3162.3164, 3183, | - B | Q3021 G3090035 | 2SKI9TMGR
€3001.3007,3012, | K13170103 0.01ub | ,
gg;;i{:;gﬁ%H (DD107E103Z50V02) = L DIODE
303230353041, | 1)3009 Jo13 G2090027 1SS53
3049.3053,3061, | | D3014 | G2090043 MV104
3062,3067,3078, | [
3079.3081,3083, — :
3084,3088, S | RESISTOR
3090-3092,3098, | R3064 J00245101 | Carbon film _ 1/4W V] 1009
g}?}g}ggggg | R3065 100245150 - r " 1509
3171,3173.3179, | R3069 100245102 ko
31813197 o R3066- 3068 100245104 100kQ
(3070,3072.3089, | K19149013 001 [ :
3095 (_U'I AOSX10IM-LOSAL) THERMISTOR
C3155,3175.3182, | K19149021 0.047uF | TH3002 G9090008 31D26
3189 _(UATOBX473M-245AL) R -
€3029.3069.3154 | K54200001 Polyester film 100V 1uf | CAPACITOR
o (B32561-A-11080) | C3103,3111, K12171102 | Ceramic SOWV 2.5m/m 0.0014F
(3027.3033.3068, | K70127106 | Tantalum 16V 10uF | 3119-3123 (DD]OSEID2PSUV021
3071.3152, (CSISEICT00M) C3106,3124 K10179016 sm/m  0.001uF
 3157.3172 S - I 1DDZUIYB102K5L5)
C1180 K40170105 Ilulmhm S0V me C3107,3110 K06172030 L Ul 3pF
I - L] (50RL10S) R {D0104U1030C50V02)
C3008.3034,(3178)| K40120106 S 16V 10ul C3113,3116 K02172040 CH 4pF
3186-3188 |  (16RL106) o (Dnlmcumocsovoz)
C3174 K40120476 . 16V 47ul C3112 K02173080 CH 8pF
o (16RL476) (Dmo«tulosnnsovon
R B C3108 K02173090 CH 9pF
- TRIMMER CAPACITOR 0 (Dmo4cuo90[)50v02}
TC3003 K91000056 | TZ03ZOTOA6 ~F | c3ios K06175120 UJ 12pF
CTC3001 | K91000074 | TZO3TII0A  10pF - (Uuloatmzonovoz)
| TC3002 [ K91000030 | ECVIZWAOXSIN  40pF | cai1s K02179009 CH 22pF
I - o (nmmrl—lzzolsoVDZ}
S | | B
4-10




REPAIR PARTS

C3126-3130 K70147105 | Tantalum  25WV  1uF R4057 702245333 | Carbon film 1/4W  33ka
(CS1SE1EQ10M) R4029,4032 J02245393 |  * s 39k
C3125 K70127106 A 16WV  10uF | R4007-4022 102245473 a7k
(CS1SE1C100M) R40454059 | 102245563 s6kq
3104 K40120106 | Electrolytic 16WV  10uF | R4001,4005,4033, | 102245104 100ks2
' (16RL106) 4034,4038,4060
R4025,4026,4027, | 102245334 “ “ 330k02
TRIMMER CAPACITOR 4030 )
| TC3004 K91000056 | TZ03Z070A 7pF R4028,4031 102245684 " - " 680k
e R4002 102245105 G z IMQ
INDUCTOR
L3025 L1190004 (FL4H R638M) 0.68uH BLOCK RESISTOR
13028,3029 L1190110 (FL3H 4R7K) 4.7uH | RB4001 Q80000006 | 22kX13/5.6kX3
L3026 L0020359A RB4002 Q80000007 | 22kX10/10kX6
CAPACITOR
p ONTRO C4010,4013,4016, | K13170103 | Ceramic  SOWV Sm/m 0.01uF
Symbol No. Part No. Description 4019,4020,4026 (DB201YF103Z5L5)
PB-2213 F0002213 Printed Circuit Board C4002,4003 K00175101 @ SL 100pF
C0022130 PCB with Components (DD105SL101150V02)
40054008 K10176471 - 470pF
Ic ) (DD104B471K50V02)
Q4001 1090300 uPD1511-011 C4023 K50177152 | Mylar 0.0015uF
Q4002,4021 G1090068 MC14011B (SOF2U152M)
Q4020 G1090126 MC14069B C4004 K50177103 - Z 0.01uF
Q4022 G1090174 MC14002B (SOF2U103M)
Q4027,4028 G1090084 78L05 C4001 K50177473 “ = 0.047uF
| (50F2U473M)
TRANSISTOR C4011,4012 K40170105 | Electrolytic SOWV  1uF
Q4003—4018, G30107331P] 2SA733PorQ ) - (50RL1)
4033 /Q | c4009,4014,4015, | K40120106 - 16WV  10uF
Q4019,4025 G3309450Q |  25C945Q 4017,4018,4021, (16RL10)
Q4026 G3309450K 25C945K 40224024 -
Q4029 G3313830R | 2SC1383R - B
| Q4030 G3320020L | 2SC2002L _ DC-DC CONVERTER
Thann G11278S0F | 2SC278SE T4001 | 13030078 0392-1030-063

/



b e ———— —— —— e -
[ __ IC SOCKET ‘ i | o
Q54001 P3090037 11642-30-144 B CONNECTOR
14001,4004 P0090038 5048-12A
DIODE 14003 . P00%00S2 5048-10A
D4001-4008, G2090027 Si 15553 14005 | P0090042 5048-05A
4010-4027,4034, 14002 PO090050 S048-04A
4036,4054,4055 _ B
D4033 G2001880F | Ge 1S188FM Q5000007 F_Terminal
D4035 G2090143 Zener HZ11B-1 |
CERAMIC | -
X4001 H7900080 CSA2.56M  2.56 MHz ]
RESISTOR DISPLA
R4044 J10276829 Carbon composition Symbol No. Part Na, Description
i 1/J2W 8.2 | PB-2139B F0002139B |  Printed Circuit Board
R4042 J10276221 " 220a C0021390 PCB with Components
R4043 102245271 Carbon film  1/4W 2709
R4041 102245331 & i u“ 330 DISPLAY TUBE
R4039 102245471 “ = “ 4702 | V4001 G6090008 LD8231/F1P9CS
R4046 302245122 o o 2 1.2kq '
R4047 102245152 w " " 1.5k 1
R4023 102245222 ; " 2.2k2 | Q4031 G1090241 TAT612AP
R4037,4040 102245472 o : 4.7k0 _ )
R4058 702245562 " -’ T 5.6k{ ] TRANSISTOR
R4004,4006,4056, | 102245103 o L o 10k | Q4024 G3309450Q |  25C945Q
4061
l R4024,2055 102245223 . - v 22k DIODE
[ r4003 102245273 u - 272 | D4028-4032 G2090027 | 15853
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