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PREFACE

This Technical Manual is intended to serve as a companion volume to the FT-ONE
Operating Manual. It will be noted that this volume begins with Section 2. The material
covered in the Operating Manual, composing Section 1, is intended to provide general
information, specifications, notes on accessories and installation, and operating instructions
for the FT-ONE. These subjects are not covered again in this manual.

This purpose of this Technical Manual is to provide the reader with information critical
to the maintenance and repair of the FT-ONE transceiver, as will as information useful for
understanding its functions and operation more thoroughly. Technical explanations ar~
geared toward providing a clear understanding of the overall system design, rather than
attempting to cover many specific circuit details. Therefore descriptions have been kept
brief, although photographs and drawings are utilized liberally.

Use of this manual is entirely at the owner’s risk. The FT-ONE uses high quality compo-
nents and a design and construction intended to last a long time without the need for
alignment or servicing. Should the reader discover any errors in this manual, however, we
invite any corrections; although Yaesu can not assume liability for damage which may
occur when this manual is used as a reference.

Your attention to the note below is requested.

Yaesu Musen Company, Ltd.
Tokyo

Copyright © 1982
Yaesu Musen Co., Ltd.
All Rights Reserved

No portion of this Manual
may be reproduced in any
form without written permission
of Yaesu Musen Co., Ltd.
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TECHNICAL NOTE!

CIRCUIT DESCRIPTION

If you intend to secure the full potential of the
high technology design of the FT-ONE a clear
understanding of the functions of the various
circuits of the transceiver is helpful.

The FT-ONE circuitry incorporates a new type of
design in which a microprocessor is used to control
many of the circuits in a manner that may not be
familiar to the operator. The block diagrams,
together with the following circuit descriptions,
will provide you with a better understanding of the
design of the FT-ONE. Refer to the schematic
diagrams for specific component details. The fol-
lowing circuit descriptions apply to the fully
equipped FT-ONE.

RECEIVER

The RF signal from the antenna connects to the
ALC Unit (PB-2260) where it is passed through
antenna relay RL.,,,, and then a low-pass filter
and a lamp fuse, after which it is passed through
the jumper between the RCV-1 and RCV-2 jacks
on the rear panel. From RCV-2 the RF signal is
delivered to the RF Unit (PB-2256).

RF Unit (PB-2256)

The RF signal passes through impedance trans-
former T,o0; where the 50 ohm input impedance is
converted to 200 ohms, and then fed through a
diode switch to one of the ten band-pass filters
selected by the receive frequency data from the
microprocessor. From the band-pass filter the
impedance is transformed at T,e. back to 50
ohms and this signal is fed to the PIN diode
attenuator, consisting of Djgss. Diosaz and Dgas
(1SV77); and on to the push-pull RF amplifier;
Qioio and Qyqy; (2N4427). The signal then
passes through a resistive attenuator to present
exactly 50 ohms to the mixer circuit, consisting
of three transformers and Schottky-barrier diode
module Q,0;, (ND487C2-3R), where the signal
is heterodyned with the local signal delivered from
the local amplifier, resulting in a first IF frequency
of 73.155 MHz. (See PLL description for details
of local signal derivation.)
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From the first mixer the first IF signal is fed
through JFET post-amplifier Q,0;5 (2SK125-3) to
20 kHz BW, 4-pole crystal band-pass filter XF,o0, ,
after which it is delivered to the IF Unit (PB-2255).

IF Unit (PB-2255)

The filtered first IF signal is fed to singly-
balanced second mixer Qgpp; and Qgoer (3SK-
73GR), where it is heterodyned with the second
local signal to produce the 8.9875 MHz second
IF. The frequency of the second local signal is
determined by the mode of operation and the
IF Shift function, and is approximately 64 MHz.
The second IF signal from the second mixer is
passed through 20 kHz BW, 4-pole crystal filter
XFg001, except for a portion of this signal, which
is diverted to noise blanker buffer Qope (2SK-
61GR) and passed to the noise blanker circuit.
The signal from the crystal filter is amplified by
Qs00s (3SK73GR), which also serves as the noise
blanker gate.

The signal is now passed through one of the 8-pole
crystal filters determined by the mode of operation
selected (SSB XFyoos is standard, AM XFgg0s,
CW-M XFog03 and CW-N XF,,,, are options), to
amplifier Qqooz (3SK73GR): with the exception
of the signal from the CW-N crystal filter, which
is first amplified by Qg7 (2SC945AP) to com-
pensate for the greater insertion loss of the narrow
bandwidth filter. From Qsg0s the signal is applied
to first width mixer Qqges (3SK73GR), where it is
heterodyned with the 19.7475 MHz (¢ 1.5 kHz)
signal from width oscillator Qg3 (2SC945AP) and
crystal Xog0; , via buffer Qgq;, (25C1923-0).

From the first width mixer the 10.76 MHz signal
is fed through the second IF filter; XFy00, for SSB
(and for CW and FSK if the optional filter is not
installed), XFggos for CW-M, CW-N, and FSK-N
(if installed), or through an attenuator network for
AM. Now the signal is fed to second width mixer
Qo010 and Qqgy; (2SK19TMY), where it is hetero-
dyned again with the width oscillator signal—this
time through buffer Qgo;4 (28C1923-0). From this
second width mixer the 8.9875 MHz signal passes
through three stages of IF amplification provided
by Qso1s+ Q016> and Qgo17 (3SK73GR).
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A portion of the output of Qgg,, is fed through
buffer Qgo1zs (2SC945AP) to AM detectors Dggss
and Dgo3s (IN60), and through buffer Qggys
(2SC945AP) to provide a signal for an external
monitor scope. A portion of the signal from the
AM detector is amplified by AGC amplifier Qgq22
(2SC945AP), which can be switched off by Qgga;
(2SC945AP). The AGC rate is switched by Qooz3
and Qgg24 (2SC945AP) controlling time constant
networks Ro;3s Coy3s and Rey3, Coy3s respectively.
The ACGZ signal from Qoo,, is fed to quad dif-
ferential input op amp Qo5 (MC3403P), from
where it is applied to the RF and IF amplifiers, the
scanner circuitry (for automatic scan stop) and
the S-meter.

The remainder of the signal from the AM detector
passes through buffer Qgge (2SC945AP) and is
delivered to the AF Unit (PB-2252). The remainder
of the IF amplifier output from Qge;,; is also
delivered to the AF Unit for SSB, CW, and FSK
detection.

AF Unit (PB-2252)

The IF signal from the IF Unit is applied to the
active product detector IC, Qupo; (SN16913P),
where it is mixed with the carrier oscillator signal
and the audio frequencies are detected. The fre-
quency of this carrier oscillator signal is determined
by the mode selected and the IF shift. The SSB,
CW, or FSK signal from the product detector is
then fed to one gate of analog switch Qg0
(MC14016BCP), whose other gates are fed by the
detected AM signal and the detected FM signal and
whose control gates are selected by the MODE
switch.

The output from the selected gate is amplified
by one section of quad op amp Qap0: (MC3403P),
and then fed through a high-pass filter (another
section of Queo3). and a low-pass filter (third
section), where a portion of the signal is

diverted to the NOTCH/APF circuitry. The re-
mainder of the signal from the low-pass filter
section is fed directly to the audio power amplifier,
Qz028 (uPC2002H), and from there to the speaker.
When the NOTCH/APF is activated, the signal
from the third section of Qg3 is fed through the
audio band-pass filter circuit composed of the
remaining quarter of Quoos; and the four op amp
sections of Qupos (MC3403P) before being fed to
the audio power amplifier.

Noise Blanker (part of IF Unit (PB-2255)
and Local Unit (PB-2253))

A portion of the 8.9875 MHz signal before the
second mixer is amplified by JFET Qgg0s (2SK-
61GR) on the IF Unit and delivered to noise
blanker mixer Q;go2 (3SK73GR) on the Local
Unit, where it is heterodyned with the 9.4424 MHz
signal from the noise blanker local oscillator, Qsg0,
(2SC945AQ), and crystal Xsq;. The 455 kHz
product from the mixer is amplified by Q;q0; and
Qi00s (3SK73GR), after which a portion of the
signal is rectified by noise blanker AGC diodes
Dsoos and Djges (1IN60), amplified by Qs00- (2SC-
945AP), and fed back to Qigez and Qsoos-
The remainder of the signal from Q304 i1s amplified
by Qioos (2SC945AP) and then rectified by diodes
Digor and Daigex (1IN60). The DC output from
these diodes is amplified by Q;p0s (2SA733AP)
and delivered back to the IF Unit, where it is
buffered by Qopos (2SC945AP) and fed to noise
gate MOSFET Qqg03 (3SK73GR) just after first
9 MHz crystal filter XFqq0, -

FM Unit (PB-2254, option)

A portion of the 8.9875 MHz second IF signal
from grystal filter XFgq0, is buffered by Qgoes
(2SC945AP) before being delivered from the IF
Unit to the FM Unit, when installed. On the FM
Unit this received signal is then buffered by Q,;0,
(2SC1674L) and applied to mixer Qi;0 (2SK-
19TMGR), which also receives a 9.4425 MHz local
signal generated by crystal oscillator Q.05 (2SC-
945AP). The resulting 455 kHz output from Q0.
is passed through ceramic filter CF,,,, and then
amplified by Qj;0: (2SC945AP) and limiting
amplifier Q,;04 (uPC577H), where the amplitude
variations on the filtered signal are removed. Out-
put from Q;e is applied through ceramic
discriminator CD;,4; and diode detectors D,,,, and
and D,,o, (1S188FM) to result in an audio output
corresponding to frequency variations of the 455
kHz input. This audio is then amplified by Qa,,;
(2SC945AP) and delivered to analog switch Qug02
on the AF Unit for final audio amplification and
output.



When no carrier is present to quiet the 455 kHz IF,
noise present in the audio output from discrimina-
tor diodes Dy and D,yp, is passed through a
high-pass filter and the Squelch control on the
front panel, before amplification at Q.05 (2SC-
945AQ) and one half of Q.00 (AN6552). The
amplified noise is then detected by D,;0s and
D2106 (1S188FM), and the resulting DC is applied
to Q2110 (2SC945AP), which grounds the base of
Q.111 to prevent audio output to the AF Unit
when no carrier is present.

A sample of the output from D,, and D4, is
diverted through meter level trimmer VR,,0; to
the remaining half of Q,;00, which amplifies the
discriminator output sample for discriminator
center tuning indication on METER 1. Regulated
plus 8 volts for Qs is derived from the FM plus
13.5 V bus by Qii0s (28C1959Y) and Qs
(28C945), and zener diodes Ds;0; (RD9,1EB2)
and D,,4: (RD8.2ZEB3).

TRANSMITTER
SSB

From the microphone or patch input the speech
signal is amplified by Q.40 (2SC732TMGR)
on the AF Unit (PB-2252) and fed through
the active high-pass filter, one half of dual op
amp Qg (AN6552); and buffered by the
other half of Qup0. The signal is now applied
to balanced modulator Q,s, (MC1496CP), where
it modulates the 9 MHz carrier signal from carrier
buffer Qjp00 (2SC945AP) on the Local Unit. The
modulated sidebands are now fed into sideband
filter XFs0, where the unwanted sideband is
rejected. The remaining single sideband signal is
then buffered by Qsp3. (2SC945AP) and one por-
tion delivered to the speech processor circuit on
the IF Unit. The remaining portion of the signal is
delivered directly to IF amplifier Qgo3, (3SK73GR)
when the speech processor is switched off.

When the speech processor is on the signal is ampli-
fied by Qgo2e (3SK73GR) and fed to RF clipper
Qoozo (TA7060AP), from where it is passed
through drive control buffer Qgy;; (2SC945AP) to
[F amplifier Qqo3; (mentioned above). A sample
of the compression signal at Qggye is rectified by
diodes Dggas and Dggss. amplified by Qo
(2SC945AP) and delivered to METER [ for the
COMP indication.
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From IF amplifier Qqes, the signal is passec
through SSB crystal filter XFs40s and IF amplifie
Qo03a (3SK73GR) to first transmit mixer
Qso3s and Qoozs (3SK73GR), where it is hetero
dyned with the 64 MHz signal from the LO
The 73 MHz product of the mixer is delivered tc
the RF Unit and fed through 20 kHz BW filte;
XFio01 and ALC amplifier Q,0;s (3SK73GR) tc
mixer Qo2 (ND487C2-3R). Here the signal i
heterodyned with the first local signal from the
local amplifier, and the product at the desired
output frequency is then amplified by Q014
(28C2407) and passed through one of the nine
band-pass filters and the PIN diode attenuator,
Dioa2 through Djss, to equalize the output level
of the final amplifier for each band.

From the attenuator the signal is amplified by RF
amplifier transistors Qo0 and Qjoy; (2N4427),
which are used as the RF amplifier in receive, to
deliver 100 mW to the 100 W PA Unit (PB-2321).
Here the signal is amplified by Qsoo; (2SC1589),
followed by push-pull drivers Qggor and Qsgoos
(28C2395), and final push-pull power amplifiers
Qsoos and Qgeos (28C2290): and then delivered
Jthvweh (the neprendnwpasss: filta~sh the LPF Unit
(PB-2259), the directional coupler L., and
antenna relay RL,,4, on the ALC Unit (PB-2260)
to the antenna.

Ccw

On the Local Unit (PB-2253), 24.4992 MHz crystal
oscillator Q3015 (2SC945AP), whose frequency can
be shifted by switches Qios through Qsops
(2SC945AP) controlled by FSK keying, has its
output buffered by Qip0 (2SC945AP) before
being fed to balanced mixer Qsqs (SN16913P).
Also fed to the mixer is the shift and carrier
oscillator signal of 15.5110 MHz generated at
Qs013 (2SC945AP), ‘switch shifted by Qioy; and
Q1012 (2SC945AP), and two sections of Q3010 (MC-
14066BCP); and buffered by Qiq;4 (2SC945AP).

The 8.9882 MHz resultant output of mixer Qagos
is then buffered by Qipe (2SC945AP) and
delivered to CW drive amplifier Quo20 (2SC945AP)
on the AF Unit (PB-2252). After this the signal is
buffered by Quoz0 (2SC945AP) and delivered to
IF amplifier Qqp3, on the IF Unit before being
filtered by crystal filter XFy00s. The remainder of
the signal path for the CW signal is identical to that
of the SSB signal already described.
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FSK

The FSK keying signal is applied to crystal
oscillator Qa1 via switches Q;oy5 through Qsos,
which cause the oscillator to produce a 24.502125
MHz signal for MARK and a 24.502295 MHz signal
for SPACE. Shift and carrier oscillator Qaeys is
directed through switches Qioy;, Qsz012 and two
sections of Qs010 (controlled via the mode switch)
to generate a signal at 15.5140 MHz. These are
mixed to produce the carrier, filtered, and ampli-
fied in the same manner as CW.

AM

The audio signal from the microphone is amplified
by Quoe (2SC732TMGR) on the AF Unit (PB-
2252) and fed through the high-pass filter, %2Qu4¢20
(AN6552), and through the buffer composed of
the other half of Q020 ; from where it is passed to
limiter Qsoss (TA7060AP). The signal is then
buffered by Quos; (2SC945AP) and fed to AM
modulator Qsp3z (MC1496CP). From the modu-
lator the signal is fed through drive control ampli-
fier Qsoss (2SC945AP) and buffer Queas (2SC-
945AP) before being fed to IF amplifier Qggaa
(3SK73GR) on the IF Unit (PB-2255). The signal
path is then the same as for SSB, with appropriate
changes in the oscillator frequencies by the CPU
to provide the correct LO signals at the mixers.

FM

After amplification and high-pass filtering, the
speech signal is delivered from Q20 on the AF
Unit to Q2 (2SC945AP) on the FM Unit
(PB-2254). Pre-emphasis is applied at Q,;,, via
Cs150 and R,,;s,, and the signal is then amplified
by Q2113 (2SC945AP) and clipped at D4, and
D.10s (18S53) to remove any amplitude peaks that
would cause overdeviation. After clipping the signal
is filtered at Q,,;s (2SC945AP) and buffered by
Q2115 for application through deviation trimmer
VR,10s to modulating varactor D00 (FC63).
D,100 is located in the 8.9875 MHz VCXO circuit
composed also of crystal X;;0; and Q46 (2SC-
945AP), which is frequency modulated by the
audio voltage on D,;4e. The resulting output is
buffered by Q.;;; and delivered from FM drive
control VR, 06 t0 Qaoza on the AF Unit, from
where the signal follows the same path as that for
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AM transmission. Regulator Q,;;s (uPC78L0S8)
provides a separate 8 volt supply for the VCXO
from the 13.5 VDC FM transmit bus.

VOX, AMGC

A portion of the signal from the high-pass filter
¥2Qa020 (AN6552) for the microphone audio on
the AF Unit (PB2252) is fed to both halves of
Qz006 (AN6552). One half is used for the VOX
amplifier, which controls switch Qaspes (2SC-
945AP), which in tum triggers one half of dual
monostable multivibrator Qags (MC14538BCP),
also fed by the Break-in command from the
front panel switch through switch Qao2 (2SC-
945AP) and by the anti-trip signal from the
speaker through anti-trip switch Qao10 and key-
ing switch Qa0 (both 2SC945AP) keyed by
Quo16 - The output of this half of Q405 is fed to the
Daoos through Dgge diode gate (mentioned in the
keying circuit description).

The remaining half of Q406 is the AMGC amplifier,
which feeds through switch Quo0, (2SC945AP) to
the other half of Qags. the other monostable
multivibrator. The output of this monostable is
fed through one gate of Qu0;3, a quad AND gate
(MC14081B), and then switch Qs,4 (2SC945AP)
to third keying switch Qs (2SC945AP), men-
tioned in the keying circuit description.

KEYING

The keying command gate is one section of quad
AND gate Qso3 (MC14081BCP) on the AF Unit
(PB-2252). This gate is keyed by the signal from
keying transistors Qao1s, Qaor7 and Qugys (all
2SC945AP) which are fed by the Manual Key or
optional Keyer Unit (PB-2262). The keying signal
from Quo13 is then delivered to the Regulator Unit
(PB-2258), where 3/6 of hex inverter Q014
(MC14069UBCP) are used to delay the keying
signal before passing through % of quad buffer
Q013 (MC14071BCP) to Transmit Bias Switch
Q-020 (2SA733Q).

A portion of the signal from keying transistor
Qs016 on the AF Unit is fed to another % of
quad AND gate Qg0;3, which is also fed by the
Break-in control switch from the front panel,
and which switches the diode gate Dasgos, Daoos s



and Dasgoe (1SS53); along with the PTT signal
through Qo5 (2SC945AP) and the VOX signal
mentioned earlier. This diode gate delivers the

VOX/PTT signal to the Control Unit (PB-2251),
and also feeds a signal through switches Q;;,, and
Q2201 (2SC945P) connected together by a jumper
at the Extemal Control Unit (PB-2238) to the
keying command gate of Q.q;3 mentioned above.

This signal from the diode gate is also limited at
another % of Q40,3 by the TX DISABLE command
from the Control Unit. The keying command gate
portion of Qgo;3 2lso has a third input from the
PLL Unit (PB-2257). Additional keying-related
circuitry is covered in the RX MUTE/TX DELAY
circuit description.

SIDETONE

Sidetone oscillator Qsq2; (2SC945AP) on the AF
Unit (PB-2252) feeds its signal through sidetone
keying switch Quo22 (2SC945AP) (keyed by a
portion of the output of the third keying transistor,
Quo16) and buffer Quo,3 (2SC945AP) to both the
VOX amplifier portion of Qsees and switch Qasoze
(2SC945AP). Q,02¢ then passes the sidetone signal
on to AF power amplifier Quo2s-

RECEIVER MUTE, TRANSMIT DELAY (QSK)

From the Control Unit (PB-2251) the TX Signal
switching command is delivered to the sequential
delay gates on the Regulator Unit (PB-2258),
composed of quad OR gate Q5,5 (MC14071B),
and also the same half of hex inverter Qqp14
mentioned earlier in the Keying Circuit descrip-
tion controlling the Transmit Bias switching.
Of Qq0a’s delay gates, one set controls the
Transmit Zero Voltage Reference Switch, Qo1
(2SC945AQ), which in turmn controls Relay
Drivers Q025 (2SA733Q) and Qq026 (2SA719Q)
to the antenna relay. This set of gates also controls
the Receiver Zero Voltage Reference Switch,
Qq012 (28C945AQ).

The other set of delay gates in Q,,3 controls
drivers Qq0;7 and Qg5 (28C945AQ) to Receiver
13.5V Switch Q.05 (2SB772Q); driver Q.ps,
(2SC945AQ) to Transmitter 13.5V Switch Q;o,,
(2SB536K): Receiver Bias Switch 1, Qq0,6 (2SA-
733Q); and Receiver Bias Switch 2, Qo5
(2SA733Q).
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REGULATOR UNIT (PB-2258)

In addition to the Mute and Delay circuitry, the
Regulator Unit contains the minus 8 V supply,
derived from 13.5 V through DC-DC Converter
Qq023 (2SC2002L) and Regulator Qg4 (MC-
7908CTj). The 13.5 VDC output of Power
Supply Unit PS1 is also fixed by Regulator
Q7027 (PC78L05) to provide plus 5 V, by Q010
(uPC78L08) to provide plus 8 V, through Power
Switch S, to Switch Driver Q4003 (2SC945AQ) to
Switch Qq001 (2SA733Q) and then to Regulator
Qr002 (2SD882Q) to provide plus 8 V; and
also through Switch Qi (2SC945AQ) to
Regulator Qg0 (2SB536K) providing plus 11 V
to the PLL, a portion of which is fed through an
Error Amplifier, Q005 and Q700 (2SC945AQ), and
back to Q.07 -

Power Supply PS2 provides 8 V for memory
backup through power transformer PT1 and
bridge rectifier D;p0; (S2VB10), delivering 12 V
to the 13.5 V bus when the POWER Switch is
off. This 12 V is regulated by Q-p0s (2SC2562Y)
and Q5905 (2SC945A0Q) to provide PS2 plus 8 V.

PLL CIRCUITS

The PLL system is composed of four loops, each
consisting of a VCO, prescaler, crystal oscillator
reference signal, programmable divider and a phase
detector. Synthesized signal frequencies are thus
produced for the local signals for transmitter and
receiver stages, using 10 Hz steps. In PLL4, the
VCO to be used is selected by the microprocessor
in the Control Unit, which chooses one of 6 VCOs,
each covering a 5 MHz portion of the 30 MHz
range of the First Local signal. PLL1 is located on
the Local Unit, but is functionally an integral part
of the rest of the PLL circuitry located on the PLL
Unit.

PLL Circuit Configuration

The 73.115 MHz—-102.11499 MHz First Local
signal is generated by one of the six VCO’s com-
posed of Qgoo1 —Qsoos (25C1923-0) selected for
the desired 5 MHz portion of the frequency range
by the microprocessor on the Control Unit. This
signal from the VCO is buffered by Qgoos
(28C1923-0) and Qgpor (28C2026) before being
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delivered to the RF Unit (PB-2256), where it is
buffered further by Qo6 (28C1923-0) and Q,0:+
(28C2026), and amplified by Q,0,5 (28C2407) and
Qio1s (2SC1589) before being delivered to the
mixer.

A portion of the signal from the selegted VCO is
also amplified by Qgpes (3SK74L) and fed to the
mixer composed of Qgos and Qgo.» (2SK206-3),
where it is mixed with the 105.115 MHz-—
106.11499 MHz signal from PLL3. The resulting
3 to 32 MHz output of the mixer is buffered by
Qsors (28C1923-0), amplified by Qgp,5 (25C2026).
and buffered again by Qgpao (2SC1923-0) and
Qso21  (28SC2407) before being applied to the
Programmable Divider composed of Q.p; (SN-
74S113N), Qo2 (SN74S1IN). Q015 (SN74LS-
196N) and Qs (SN74LS196N): which s
programmed by ROM Q,,,; (TBP18SA030N-0376),
fed with the 10 MHz and 1 MHz binary data from
the Control Unit.

Thus the Programmable Divider feeds a 1 MHz
signal to Phase Detector Qg4 (MC4044P), which
also receives a 1 MHz reference from Reference
Amplifier Qso2s (2SC945AQ). 20.0 MHz crystal
reference oscillator Qgue: (2SC535B) feeds a

The 220.0 kHz—229.9 kHz output from this mixer
is then buffered by Qgo3; before being fed to the
phase detector, Qgo:s (MC4044P). This phase
detector also receives a 220.0 kHz—2299 kHz
signal derived from the 22.0 MHz—22.99 MH:z
signal delivered to the PLL Unit from PLL1 on the
Local Unit, after it is amplified by Qgos2 (2SC-
1923-0) and divided by 100 at Qgzs (SN74LS-
390N). The DC output from the phase detector is
fed to inverter Quos (SN74LS26N), which
produces an Unlock signal if the PLL is not locked,
and passes the Error Correcting Voltage to Switch
Qo036 (MC14066B). This switch then passes the
voltage on through a low-pass filter back to VCO3.
48.615 MHz crystal oscillator Ques; has another
output through buffer Qgpas (2SC945AQ) which is
delivered to the Local Unit.

In PLL2, a 56.280 MHz—57.27009 MHz signal is
generated at VCO2, Qgoes (28C1923-0). from
where it is buffered by Qgpso (2SC945AQ) before
being fed to mixer Qo35 in PLL3. A portion of the
output of VCO2 is buffered by Qgoss (2SK-
19TMGR) and applied to doubly balanced mixer
Qeos: (SN16913P), which is also fed with a 54.280
MHz—54.28009 MHz signal from VCXO Qgos,
(2SC535B), buffered by Qgosx (2SC945AQ). The

portion of its_ sienal _throngh _buffer. 0. o, (TFs. VCXO frequency is controlled by the 10 Hz BCD__ .

1033B) to 1/20 divider Q.o (HDI10551), a
portion of whose output provides 1 MHz to Q4.5 .

The Error Correcting DC voltage from the Phas:
Detector is then fed through the low-pass filter
composed of Qup.; through Qe (2SC732BL)
before being applied back to the selected VCO,
Qsoo1 to Qsoos- Qe (2SD882Q) and Qeoss
(2SC1959Y) each serve as Regulators to provide

Data from the Control Unit, through Digital-to-
Frequency Converter Dggos (1T25).

The 2.0 MHz-2.99 MHz output of the mixer is
amplified by Qgoss (28C945AQ) and fed to
programmable divider/phase detector Qggss (MB-
8718M), which also receives a 10 kHz reference
signal derived from the 20.0 MHz Reference Oscil-
lator Qqos2, through Qgqe; and 1/20 Divider Qqge0

mentioned as the 1| MHz reference in PLL4, which
is further divided by 100 at Qgose (MC14518B) to
provide this 10 kHz reference and also the 10 kHz
reference for PLL1 on the Local Unit. Qggss also
receives the 100 kHz and 10 kHz BCD Data
delivered from the Control Unit. A PLL Unlock
signal from Qgss connects with the Unlock signal
from PLL3 and is delivered to the Control Unit.
The DC Error Correcting Voltage from Qgqss is fed
through low-pass filters Qqgss (2SC732TMBL) and
Qsoar (MPS-A13) back to VCO2,

5 V and 8 V respectively to the loop mentioned
above (PLL4) from the 11 V supplied to the
PLL Unit.

In PLL3, a 105 MHz signal is generated at VCO3,
Qeo20 (28C1923-0). from where it is amplified by
Qso2s (3SK74L) before being fed to the mixer in
PLL4. A portion of the output of VCO3 is buffered
by Qeo27 (25C945AQ) and applied to doubly
balanced mixer Qgoss (SN76514N). which also
receives a 48.615 MHz signal through buffer Qa2
(2SC945AQ) from crystal oscillator Qgpsy (2SC-
535B). The 56.50 MHz—57.4999 MHz output of
the mixer is then buffered by Qgos0 (2SC945AQ)
and applied to doubly balanced mixer Qgoaq
(SN16913P), which also receives a 56.280 MHz—
57.27009 MHz signal from PLL2.



PLL1 is located on the Local Unit (PB-2253). Its
22.0 MHz—-22.99 MHz output is generated at
VCOI1, Qsp3s (JF1033B), and then buffered by
Qi035s (2SK19TMGR) before being delivered to
amplifier Qso32 (mentioned in PLL3) on the PLL
Unit. A portion of the output of VCOI is buffered
by Qio3z (2SK19TMGR) on the Local Unit and
applied to doubly balanced mixer Qsp, (SN-
16913P), which also receives a 20.0 MHz signal
from 20.0 MHz Reference Oscillator Qg2
buffered by Qgees (JF1033B) before being
delivered from the PLL Unit.

The 2.0 MHz—2.99 MHz output from the mixer is
amplified by Qsos; (2SC945AP) and applied to
programmable divider/phase detector Qso3p (MB-
8718M), which also receives a 10 kHz reference
signal through Reference Amplifier Qsp.; (2SC-

IECHNICAL NOTES

945AP) after being delivered from 1/100 Divider
Qsoss on the PLL Unit. Q3030 also receives 1 kHz
and 100 Hz data delivered from the Control Unit,
while the Unlock signal from Qi03, is delivered to
the Control Unit together with the Unlock signals
from PLL3 and PLL2 on the PLL Unit. The DC
Error Correcting Voltage from Qso30 is fed through
a low-pass filter composed of Qigs and Qsgy
(2SC732TMBL) before being fed back to VCOI.
Qi026 (2SC945AP) is used as an 8 V regulator to

provide DC for PLL1 on the Local Unit from 13.5
V.

On the PLL Unit, Qgos7 (2SC945AQ) and Qsoss
(28C1959Y) act as 5 V regulators from the 11 V
supply bus; while Qgos0. Qsoss (2SC1959Y) and
Qeo3o and Qgoss (2SC945AQ) act as 8 V regulators
from the 11 V.

PLL CIRCUIT FREQUENCY RELATIONSHIPS

73.115—10211499MHz

REF IMHz % LPF | VCO
N=3-32
N Iy
REF 10KHz 22.0— REF
22.99 MHz L
2232%.9m 3 —32MHz
¢ ' ! } ' LPF VCO ) 105.115 — 106.11499MHz
/D LPF o
A 220.0- 57.49999MHz
229.9KHz
/ "‘ é’ oscC Lo 2nd LO
X
NN &
20— 299MHz T
| & i
zj.gm % LPE VCO) 3528 = rooomrz
! N=200-299
| /
20 N /
20— 299MHz
REF IMHz =—=———9%
' osc
100

REF I0KHz é——l
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FREQUENCY RANGE MODIFICATION

The following information will allow you to change
the transmitting and receiving frequencies of the
FT-ONE to conform with local requirements.

1. Remove the CONTROL UNIT from the FT-
ONE.

2. Referring to Figures 1 and 2 (following page),
note that connecting a jumper wire from
Point A to either Point B or C sets the receiv-
ing frequency range; while connecting another
jumper wire from Point D to Point E, F, G
or H sets the transmitting frequency range.

3. Solder the jumper wires to the appropriate
points, selected from the Table below.

4. The example shown in Figure 3 illustrates how
to set the receiver coverage for 150 kHz
through 29.9999 MHz and the transmitter
coverage for the new WARC bands.

RECEIVING FREQUENCY RANGE SETTING CHART

TECHNICAL NOTE!

Range: Jumper Connection:

150 kHz — 27 MHz, 28 MHz — 30 MHz (no 11 meter band) . i

150 kHz — 30 MHz A-B
TRANSMITTING FREQUENCY RANGE SETTING CHART

Range: Jumper Connection:

1.8 —2MHz;3 - 4 MHz; 7 — 8 MHz; 10 — 11 MHz; 14 — 15 MHz; 18 — 19 MHz; 21 — 22 MHz;

24 — 25 MHz; 27 — 30 MHz (WARC plus 11 meter band) D-E

1.8 — 2 MHz: 3 — 4 MHz: 7 — 8 MHz; 10 — 11 MHz; 14 — 15 MHz; 18 — 19 MHz; 21 — 22 MHz:

24 — 25 MHz: 28 — 30 MHz: (WARC) B

1.8 — 2 MHz; 3 — 4 MHz; 7 — 8 MHz; 14 — 15 MHz; 21 — 22 MHz; 27 — 30 MHz (11 meters, no WARC) D-G

1.8 — 2MHz;3 — 4 MHz; 7 — 8 MHz; 14 — 15 MHz; 21 — 22 MHz; 28 — 30 MHz (no 11 meters, no WARC)| D — H

1.8 — 30 MHz No connection

2-15
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QSK Operation
Using the FT-ONE and a Full Break-in
Linear Amplifier

To guard against accidental damage to non-QSK
amplifiers, the FT-ONE is wired at the factory with
the FLN-1 and FLN-2 lines (pins 6 and 7 on the
ACC-1 jack) jumpered together. Therefore, to
operate a QSK amplifier with the FT-ONE it is
necessary to cut this jumper, located on the EXT

1 ALC
2. RY COM.
3 RY N.O. (Normally open)
4 LNR GND (*1)
5. RY N.C.{(Normally closed)
l:s. FLN-1 } (¥t =3)

7. FLN-2 '

Shell GND

*1. Connect to ground, except when using
ACC-1 full break-in_linear amplifier such as ALPHA 78.

*2. Normally jumpered internally.

*3. Remove internal jumper and connect to
linear only when using a full break-in

linear amplifier.

Connect the ACC-1 and ANT jacks on the FT-ONE
to the jacks on the ALPHA 78 as shown in the
diagram.

Cont Unit, PB-2338, PB-2367 or PB-2367A. This
Unit is attached to the bottom of the chassis just
beneath the LPF Unit, and is accessible by remov-
ing the bottom cover. (On some Units there is no
silk screening on the circuit board). The location of
the jumper to be cut is illustrated in the Figure.

PB-2367/A

ALPHA 78

D

Y

J3

D

Y

JB8

J6

[O

D

Y

Ja
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FT-ONE RECEIVER STABILITY IMPROVEMENT MODIFICATIONS

If your FT-ONE has a serial no. beginning with 01 A. Width Oscillator Modification

or 02, you must ensure that a TX carrier oscillator

sub-board is attached to the Local Unit before 1. Remove the IF Unit (PB-2255 or PB-2255A)
making the following modifications. If the sub- and locate the Width Oscillator Circuit en-
board is not attached and your dealer has not closed with a metal shield. Referring to the
already contacted you, please contact the firm figure below, locate transformer T,,. If this
from whom you purchased your FT-ONE im- is the only transformer in the Width Oscillator
mediately. enclosure, Modification A has already been

performed.

The following modifications can improve receiver

stability in many FT-ONEs having serial nos. 2. Remove the shield on the solder side of the
beginning with 01 through 03, and some beginning board, and then remove those components
with 04 and 05. Some 01 through 05 lot units have noted on the following figure.

already been modified, as have all units with serial
nos. 06 and above. Modification A must be
performed first, and then Modification B, if needed.
If either modification appears too difficult after
reading through the procedure (before beginning),
contact vour dealer for assistance.

IF unit Viewed from component side

Remove

C9062 D9024 R9082 T9009 TC9001 X9001

9064 R9083 T9010
C9065 R9084

C9066 R9086

C9067

C9068

C9069

3%
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3. Install

Circuit
Designation
D9055
X9001
R9085
R9086
R9214
R9215
C9068
9069
9201
TC9001
L9060
T9010

the following parts on the board
according to the figure on the following page.

Type or Value

FC-52MS5 varactor
19.7475 MHz xtal
10K ohm resistor
12K ohm resistor
10K ohm resistor
22K ohm resistor
47 pF CH cap
100 pF CH cap
62 pF UJ cap

40 pF trimmer
FL5HI151K
transformer

Part Number

G2090165
H0102470
J02245103
102245123
JO1245103
710246223
K02175470
K02175101
K06179010
K91000096
L1190020
L0021267

——

TECHNICAL NOTES

Remove the Local Unit (PB-2253/PB-2253A),
and remove the shield covers from each side.
Locate Rigeo and Raige;, and replace each of
these resistors with 560K ohm resistors (part
no. J02245564) as shown below.

Replace the shields on the Local Unit and the
IF Unit, and reinstall these boards in the
FT-ONE. Align the new Width Oscillator as
follows:

Set the Width and Shift controls on the front
panel to their center positions, and connect a
frequency counter to TPygp; on the IF Unit.

Adjust TCyoo; for a frequency of 19.7475
MHz on the counter. If TCyp9, cannot tune
this frequency, install a service extender board
on the IF Unit and adjust Tey for the correct
frequency.

2-19
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Solder

N R9215
* Cut
1 1

9001

(Viewed from component side)

Width Oscillator Schematic After Modification
Note:

* Ry should be installed opposite to the printed
indication on the board.
Boldface wiring indicates interconnection
with component lead.
The lead of R,;s nearest X,, should be
soldered to the case of the crystal.
The crystal has three leads, but the center
lead is not used and should be cut.

Léo s$oulf =

Cs1 0.0/

2-20
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B.  Shift Oscillator Modification
Modification A must be performed first.
1. Referring to the next two figures, remove the

components from Local Unit PB-2253 or
PB-2253A indicated. Note that the area

around Cs, differs on PB-2253 from PB-
2253A. The modification, however, is the

g
\7(¥07 o

Remove
_ ROS: U2 - v 4k | =F 7
Pdi_o—?: cos %«? : cgao s €5 T e (3053 R3046  T3005
%—u— cio 235G A% 3056 R348 T3006
X CGO;R” s _ 08 3057 R3053
. + . (3058 R3055  TC3001
.ca8 i 'y & 3059 R3056
] s : 2 1R l’ C3061 R3057  VR3002
: | B e B E E = S R3059
§ e Gop:d B B LN D3007  R3060  X3002
Circuit Type or Value Part Number
Designation . )
D3024 FCS2MS varactor G2090165 2. Install the following parts on the board
X3002 15.514 MHz xtal H010247] according to the figures on the following
R3046 560 ohm resistor 102245561 page.
R3048 2.7K ohm resistor J02245272
R3053 8.2K ohm resistor J02245822 * These were changed once in Modification A.
R3055 2.2K ohm resistor J02245222 but must be changed zgain for Meodification
R3057 6.8K ohm resistor J02245682 B.
R3059 220 ohm resistor J02245221
R3060 680 ohm resistor J02245681
:;;82? E;gi 3::;:1 :i:iz: jggf::g;j 3. ,-}Hg:n accor({ing to the procedure on pages
R3156 10K ohm resistor 101245103 Sleand s
R3157 10K ohm resistor JO1245103
VR3002 20K ohm (B) pot. J50749203
C3055 39 pF UJ cap. K06175390
C3058 47 pF UJ cap. K06173470
C3059 100 pF UJ cap. K06175101
C3061 7 pF CH cap. K02173070
C3164 47 pF CH cap. K02175470
IC3001 40 pF trimmer K91000096
3005 transformer 10021271
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ALIGNMENT

The following Alignment Procedure for the FT-
ONE is divided into two separate sections. The
first section covers the various alignments and
adjustments that may be made by the owner, as
these do not require sophisticated test equipment
outside of the FT-ONE itself and standard tools
and equipment normally found in the ham shack.
The second alignment section covers the sometimes
critical and tedius adjustments, which must not
be performed without the proper test equipment
conforming to the specifications called for in the
test equipment list. If you do not have, or are not
familiar with this test equipment; or have any
doubts about its use in these specific applications,
you should not attempt any of the alignment
procedures in this section. Unless you are ex-
perienced with alignment of these types of circuits
and thoroughly understand their operation, let the
alignments covered in the second section be
performed by your authorized Yaesu dealer’s
service department.

Every FT-ONE has been completely aligned at the
factory prior to shipment. However, your particular
operating environment may call for some re-
adjustments, such as VOX, Anti-trip, Monitor
Volume, or Sidetone Pitch. Yaesu’s design
engineers have made a special effort to make these
controls, and all of the adjustments that might
require readjustment due to shipping and environ-
mental variations, readily accessible to the user
through the plastic circuit board cover under the
cabinet’s top cover. Under normal use, no other
alignment should be necessary. Service or realign-
ment of a major component may require sub-
stantial adjustment; under circumstances,
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 misalign-
ment. Sudden difficulties are almost always caused
by component failure rather than misalignment.

no
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SECTION 1

The following adjustments can be made by remov-
ing the top cover of the FT-ONE. The controls are
labelled on the plastic cover over the pc boards,
and can be adjusted with a small screwdriver. You
will need to have on hand a microphone, CW key,
headphones and, for the Carrier Balance adjust-
ment, an external receiver in order to make these
adjustments.

A. VOX Anti-Trip Level

1. Preset the transceiver front panel controls for
normal SSB operation, but with the DRIVE
control set to minimum. Tune in a station on
the receiver, and set the AF GAIN for a

comfortable listening level.

Preset the ANTI-TRIP control, VRa4e0s, fully
counter-clockwise (minimum). Place the
microphone near to the loudspeaker (do not
activate the PTT).

3. Rotate the VOX GAIN control on the front
panel gradually clockwise from its counter-
clockwise (minimum) position just to the
point where the transmitter is activated.

4. Gradually rotate the ANTI-TRIP control,
VRaigos, clockwise to the point where the
transmitter ceases to be activated by the audio
from the loudspeaker.

]

5. Now retune the transceiver to a clear fre-
quency and speak into the microphone to
ensure that the VOX activates the transmitter
properly.

B. AMGC (Automatic Mic Gain Control)
Sensitivity

This control has been preset at the factory to cause
the AMGC to pass on to the transmitter any signal
presenting at least 1 mV (at 1 kHz) to the micro-
phone jack. It may need to be readjusted to
accommeodate the particular microphone in use.

1. Preset the front panel controls for normal
SSB transmission.

=]

Close the PTT switch and speak into the
microphone at normal volume, incorporating
pauses in your speaking to allow the op-
portunity for the AMGC to trigger.

3. Adjust AMGC GAIN control VRa.g, so that
transmitter output appears on the meter when
speaking.
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I

AF UNIT

VR 1008

(CARRIER BALANCE)

(AMGC DELAY)
(SIDETONE PITCH)

VR 1002
VRIE 004

C. AMGC Delay

This control is preset at the factory to allow a 1

second delay (pause) before squelching off the
audio from the microphone to the transmitter.

1. Depress the PTT switch and speak into the
microphone as above while adjusting the
AMGC DELAY control, VRug., for the
desired delay after having stopped speaking,
wnudirlig a long pause.

D. CW Sidetone Pitch

1. Set the MODE selector on the front panel to
one of the CW positions, and key down.
Switch ON the MONI lever so that the side-
tone is audible.

Adjust SIDETONE PITCH control VR4 for
the desired audio frequency. See page 26 of
the Operating Manual for CW Spot calibra-
tion.
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E. Sidetone Level

This control is preset at the factory to present a
60 mW signal to the speaker.

I. Using the same setup as in the previous
adjustment, adjust LEVEL control VRagos
to your desired volume.

F. SSB Monitor Level

This control is preset at the factory so that, with
the MIC GAIN control on the front panel set to
maximum and a 0.5 mV, 1 kHz signal applied to
the MIC jack, 60 mW of audio is presented to the
speaker. For this adjustment, use headphones to
monitor the transceiver so as to avoid feedback
from the speaker to the microphone.

1. Set the MONI switch ON, and the MODE
selector to LSB.

2. Depress the PTT switch and speak into the
microphone while adjusting MONI LEVEL
control VR0 for a comfortable volume in
the headphones.

G. Carrier Balance

1. Set the MODE selector to USB and tune the
transceiver to the 14 MHz band.

Set the MIC GAIN control fully counter-
clockwise (minimum), and disconnect the
microphone from the MIC jack.

3

3. Set the VOX control fully counter-clockwise
and into the click stop (MOX) position.

4. Tune an external receiver to the same fre-
quency as the FT-ONE, and adjust CARRIER
BALANCE control VRyes for minimum

signal at the external receiver.

5. Switch the MODE selector to LSB, and repeat
step 4.

6. Switch back and forth from LSB to USB
several times while adjusting VR ;405 to obtain
an equal minimum output in the two modes.

39
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SECTION 11

Those procedures marked with an asterisk (*)
require the use of the optional Extender Board
which is available from Yaesu dealers.

?

SERVICE EXTENDER KIT

EXTENDER BOARD

14P Single face (D3100002)
18P Double face (D3100010)
22P Double face (D3100009)
18Px2  Double face (D3100011)
EXTENDER CABLE (T9204357)

D3100002 D3100010 D3100009

D3100011

-l

T9204357

ALIGNMENT EQUIPMENT REQUIRED

The following precision test equipment is required
for the alignment procedures in this section:

Frequency Counter

YC-500E (YAESU) or equivalent
Signal Generator

HP 8640B (Hewlett Packard) or equivalent
DC Voltmeter

HP 4304B " iz



SERVICING

VTVM with RF probe

HP 3406A (Hewlett Packard) or equivalent

AF VTVM
HP 400E v
In-line Wattmeter
Bird 43
Dummy Load (200 W)
Bird 8343-200

LS

LLs

r

HP 1222A (Hewlett Packard) or equivalent

Oscilloscope
Spectrum Analyzer
IHDILA 'AT' i
8552B ’”
8553B "

Distes, tion Meter

HP 334A g

Audio Generator

HP 200CD "

Linear Detector

25 ohm Dummy Load

HP 8901A o

DC Ammeter (20 A)

)

40
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COMMON CIRCUITS

PLL CIRCUIT

Set the FINE key OFF (out) to provide 100 Hz
PLL steps.

(1) PLL Reference Oscillator (20 MHz)

a) Connect the RF probe of the voltmeter and

b)

Julm .:[_._-J-

2

the frequency counter to pin 27 of edge
connector MJ8.

Adjust Tgo: for a reading of 160 to 240
mVmms on the meter.

Adjust trimmer TC, 502 for 20 MHz = 100 Hz
on the counter.

PLL Reference Oscillator (48.615 MHz)

Connect the RF probe of the voltmeter and
the frequency counter to pin 31 of edge
connector MJS,

Adjust Tuoi- for maximum deflection on the
meter (100 to 160 mV ).

Adjust timmer TCqq, for 48.615 MHz = 0.5
kHz on the frequency counter.

o Lo

=

COPOOOOVOO COOXAD

PLL UNIT (PB-2257)
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3)

a)

- b)

c)

*(4)

PLL Local Oscillator (54.28 MHz)

Connect the RF probe of the voltmeter and
the frequency counter to the hot lead of
resistor Rg,o0 -

Adjust Tgoz; for maximum deflection on the
meter (100 to 160 mV ;¢ ).

Adjust trimmer TCgzo, for 54.28 MHz + 100
Hz on the counter.

VCOI1 (22.0 to 22.99 MHz)

VCOI is located on the Local Unit.

a)

b)

c)
d)

e)

(5)

b)

c)
d)

(6)

a)

b)

c)

Connect the DC voltmeter to TPsp0: on the
Local Unit.

Set the transceiver frequency to exactly
10.0000 MHz.

Adjust T34,3 for 6.0 V£ 0.25 V on the meter.

Now set the transceiver frequency to 10.0099
MHz, and check that the voltmeter reads
approximately 3.6 V.

Connect the RF probe of the voltmeter to
pin 35 of edge connector MJ8, and check
that the RF voltmeter shows 40 to 80 mV . .

VCO2 (56.280 to 57.270 MHz)

Connect the RF probe of the voltmeter to
the lead of Rg;s¢ that connects to the col-
lector of Qgoa7 -

Set the transceiver frequency to 10.0000
MHz.

Adjust Teozn for 5.5 V£ 0.25 V on the meter.

Now set the frequency to 10.9999 MHz and
check that the voltmeter reads approximately
4V.

VCO3 (105.115 to 106.11499 MHz)

Connect the DC voltmeter to the lead of
Rg127 that connects to Rg;.3, and connect
the frequency counter to the source of Qgoy6 -

With the transceiver frequency set to 10.9999
MHz, adjust Tgo6 for 6.0 V on the meter.
Check that the counter shows approximately
106.115 MHz.

Set the transceiver frequency to 10.0000
MHz.

d)

e)

(7)

b)

c)

d)

e)

g)

h)

i)

i)}

k)

1)

m)

(8)

a)

b)

SERVICIN(

Check that the voltmeter reads approximately
4.7 V, and that the counter reads 105.115
MHz.

Now disconnect the frequency counter and
connect the RF probe of the voltmeter to the
same point.

Set the frequency to 0.5000 MHz and adjust
Teors for maximum deflection on the RF
voltmeter (nom.: 1.0 £ 0.3 Vrms).

VCO4 (73.115 to 102.11499 MHz)

Connect the DC voltmeter to either lead of
R6039 -

Set the transceiver frequency to 4.9999 MHz
and adjust Tggos for 7.0 V on the meter.

Set the frequency to 0.0000 MHz and check
that the meter shows approximately 2.4 V.

Now set the frequency to 9.9999 MHz and
adjust Teees for 7.0 V on the meter.

Set the frequency to 5.0000 MHz and check
for a reading of approximately 2.2 V on the
meter.

Set the frequency to 14.9999 MHz and adjust
Teoos for a reading of 7.0 V on the meter.

Set the frequency to 10.0000 MHz and check
that the meter shows approximately 2.6 V.

Set the frequency to 19.9999 MHz and adjust
Teoos for a reading of 7.0 V on the meter.

Set the frequency to 15.0000 MHz and check
that the meter shows approximately 2.8 V.

Set the frequency to 24.9999 MHz and adjust
Teooz for a reading of 7.0 V on the meter.

Set the frequency to 20.0000 MHz and check
that the meter shows approximately 2.4 V.
Set the frequency to 29.9999 MHz and adjust
Teoo: for a reading of 7.0 V on the meter.

Set the frequency to 25.0000 MHz and check
that the meter shows approximately 2.5 V.

First Local LPF

Connect the RF probe of the voltmeter to
pin 1 of Jge: and set the transceiver to
29.9999 MHz.

Adjust Teoo7 —Teoos for maximum deflection
on the meter.
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(9)

a)

10 kHz Reference Signal

Connect the RF probe of the voltmeter to
pin 32 of edge connector MJ8, and check that
420 = 100 m Vims is shown on the meter.

LOCAL CIRCUIT

Before commencing with these procedures the
WIDTH and SHIFT controls must be set to the
center position.

(1)

a)

b)

c)

d)

Carrier Oscillator (24.5 MHz)

Connect the frequency counter to TP;p06 OnN
the Local Unit, and set the MODE selector to
the FSK position and the VOX control to the
MOX position. Short the FSK jack on the rear
panel.

Adjust VRjpp; for 24.502295 MHz on the
counter.

Remove the short on the FSK jack and adjust
VR;006 for 24.502125 MHz on the counter.

Now switch the VOX control to PTT (receive)
and switch the MODE selector to a CW
position.

TC:IHU]

T;HJUG

VR:!DHT
x A0z
Q'_{nlll

VR OO
VR 2006
VR d004

Q'.!G 19
Q:! o007
TPucos
Xsoos
Taoos
Q'.tr)nf»
Q:&lnl o
Quooa
Tp;\nlll
T:lnu:
QJUUI&

Q:siu'ld

T;inul
Q.HN\Z

Qi e——— = S

- =

e) Adjust VRig0s for 24.5 MHz = 100 Hz on the
counter.

f) Set the VOX control to the MOX position,
and adjust VRs40s for 24.4992 MHz + 100 Hz
on the counter. Retumm the VOX control to
the PTT position.

(2) Carrier Oscillator (15.5 MHz)

Note that the alignment for production lots 001
through 005 is slightly different than for prod. lot
6 and later lots. Alignment information particular
to the earlier models is indicated by a double
asterisk (*¥).

a) Connect the frequency counter to TP;g0, On
the Local Unit.

b) Set the MODE selector to the LSB position
and adjust trimmer TCsep, (**TCsg0;) for
15.5140 MHz +100 Hz on the counter. (**On
Lots 001 through QOS5 the adjustment range
of TCs00; may be insufficient to obtain this
frequency, in which case the Local Unit
should be raised with the extender card and
Tages adjusted for this frequency. It is not
necessary to readjust TCsqo; afterward.)

VR LTI
J.HII:I! (pﬂ}

TP:(I'I’!J
Q'JOZ 7
Q.H_\;\u
Q 30z8
TPua1oos
Q;il}'.l |
Q'Jl.\.'i(-i
Q:‘\"‘J L
QJD'J:
Q:t(i:’;-l
T;SUI X
QJ o33
Q:iﬂ:‘ 5

LOCAL UNIT (PB-2253)



c)

d)

e)

Set the MODE selector to the USB position
and adjust TCsger (**VR;003) for 15.5110
MHz +100 Hz on the counter.

Set the MODE selector to the AM position
and adjust VR0, for 15.5125 MHz £100 Hz
on the counter.

Set the MODE selector to the LSB position,
key the transmitter, and adjust VRigo
(**TC,30. on the TX CAR OSC Unit) for
15.5140 MHz £100 Hz on the counter.

This completes the alignment for prod lots 006
and up. For lots 001 through 005, the following
steps must also be performed.

f) (**) Set the MODE selector to the USB posi-
tion key the transmitter, and adjust TC,303
on the TX CAR OSC Unit for 15.5110 MHz
+100 Hz on the counter.

g) (**) Set the MODE selector to the AM posi-
tion, key the transmitter, and adjust TC,;¢,
on the TX CAR OSC Unit for 15.5125 MHz
+100 Hz on the counter.

*(3) Carrier Mixer

a) Connect the RF probe of the voltmeter to
pin 16 of MI8.

b) Adjust Tsg04 for maximum deflection on the
meter. (nom.: 220+ 40 mV.)

6§65
ez ¢ 5888255
28 28 uvE s g82 %
GO - X $3350FCHK

lw ww

X X X

XF so01

Q'.!!.IU“—

Tunu.a

Tslill’l,'l

Toazo

QE‘I’\'.L:\'

Qyuul -

Qo002 e :

T!’I!IR L -ee— - "

Te-mn'_

Tz«m‘u

IF UNIT (PB-22

VRuoo

Q!’NIUE‘
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*(4) Second Local Mixer

a) Connect the RF probe of the voltmeter to
pin 17 of MJ8.

b) Adjust TBOO'? _TBOI‘Z fOr maximum deﬂecﬁon
on the meter (nom.: 220 + 60 mV).

RECEIVER
*[1] Front End

a) Connect the 4 ohm dummy load and the AF
millivoltmeter to the SP jack on the rear
panel, and connect the standard signal
generator (SSG) to the ANT jack.

b) Set the transceiver frequency to 14.2500 and
set the SSG on the same frequency with an
output level of 0 dB (1 uV), and 1 kHz
modulation.

c) Set the MODE selector to USB and adjust
Ti00s on the RF Unit for maximum deflection
on the meter.

[2] IF Amplifiers

Set the MODE selector to USB, and the RF GAIN
control fully clockwise. Also set the RF ATT
control fully counter-clockwise. Keep the SSG
connected as in the Front End alignment, above,
throughout the IF Amplifier alignment.

TUI!I 1

TCooo
QHIII 4

Ql‘lﬂ?ﬁ

VR!’III”
Q[bﬂ! o

QIJ(H.

TI:IOO!'J
THI]I(\

XUOOI

Tp w00l
Qoo s

Q!I[II 2

T‘:‘l(ll K3
T:’ll! 4
Qﬁn] 1
Quora
Qsoz:
Toois
VRsooz
Q!’“Ez
anl T
Q902 1
T 2016
Q'_‘(izﬁ

5)

LN



SERVICING

(1)
a)

b)

c)

a)

b)

c)

*@3)

Width and Shift

Set the WIDTH and SHIFT controls on the
front panel to their center positions..

Connect the frequency counter to TPgyoo on
the IF Unit.

Adjust trimmer TCggo:
+ 100 Hz on the counter.

for 19.7475 MHz

IF Coils

With the transceiver and SSG set on 14.2500
MHz, as above, set the AGC switch on the
front panel to the FAST position.

Now set the SSG output level for an S-meter
reading of 3 on the FT-ONE.

AdeSt TQO{}I ] T9002 3 T9003 s T9005 ] T‘)Dﬂ‘? » TQOOE L]
Too115 Too13> Tooras Toors, and Togs (in this
order) for maximum deflection on the S-
meter.

CW(N) Filter Compensation Amplifier

This procedure is to be performed when the
optional XF8.9KCN is installed.

a)

b)

¢)

(4)

Set the MODE selector to the CW(N) position,
and tune the SSG frequency to obtain
maximum deflection on the S-meter.

Now adjust the SSG output level to provide
an S-meter reading of S3 on the transceiver.

Adjust Tgpps on the IF Unit for maximum
deflection on the S-meter.

System Gain
Set the MODE selector to the USB position,

c)
d)

(3]

Repeat steps a) and b) several times.

Check that the output level of the SSG is
between 24 and 36 dB when the S-meter
reads S9.

AF Circuit

For the following procedures (except for procedure
(2)), connect the 4 ohm dummy load and the AF
voltmeter to the SP jack on the rear panel, and the
SSG to the ANT terminal. The AGC switch should
be set to the FAST position.

(D
a)

b)

c)

d)

AF Gain

Set the SSG output level to 20 dB (10 uV)
at the same frequency as the transceiver, and
set the MODE selector to USB. Set the AF
GAIN control to the 9 o’clock position.

Adjust the SSG frequency slightly to obtain
approximately a 1 kHz beat, and check that
the audio output level is between 350 and
900 mV (30 to 200 mW).

Maintaining the same SSG output level and
frequency, modulate the signal at 400 Hz with
40% modulation.

Set the MODE selector to AM. The AF
voltmeter should read between 350 and 900
mV (30 to 200 mW).

AF Output Level

Connect the AF voltmeter and a SOK ohm
resistor across the AF OUT jack on the rear
panel. Set the MODE selector to USB.

and set the SSG output level tawswatt dbiuc

b)

c)

d)

(5)
a)

b)

ANT terminal.

Adjust VRg04 to obtain an S-meter reading
of S3 on the transceiver.

Now set the SSG output level to 0 dB (1 uV).
The S-meter should still read S3.

Adjust VRggo; to the point just before that
at which the S-meter reading begins to de-
crease.

S-meter

Set the SSG output level to 6 dB (2 V), and
adjust VRgo0s to obtain a reading of Sl on
the S-meter.

Now set the SSG output level to 90 dB
(31.6 mV), and adjust VRgpe; to obtain a full
scale reading on the S-meter.

" "pj dSet the”SdU output level td207dB (10 zV)

c)

d)

3)
a)

b)

3-14

and switch the modulation OFF, Set the SSG
frequency for approximately a 1 kHz beat.

Check that the AF voltmeter indicates 300 to
500 mV.

Switch on the modulator as in step (1) ¢)
above, and set the MODE selector to AM.
Check that the AF voltmeter still indicates
300 to 500 mV.

AF Power Amplifier

Set the MODE selector to USB, and rotate
the AF GAIN control fully clockwise (maxi-
mum). Switch the SSG modulation OFF.

Check that, with a 1 kHz beat, the AF milli-
voltmeter indicates at least 3.5 V (3 W).



(4]

a)

b)

c)

*[5]

PLL Mixer

Connect the SSG to the ANT jack, with
output level of 90 dB (32 mV) at 1.885 MHz.

Set the MODE selector to USB and tune the
transceiver around 1.865 MHz for an audible
beat.

Adjust VR4g02 on the PLL Unit for minimum
S-meter deflection.

Noise Blanker

For this alignment, set the MODE selector to USB
and the NB switch ON.

(1)
a)

b)

c)

(2)

a)

b)

c)

d)

*[6]

(1)

a)

(2)

a)

b)

Noise Blanker LO

Connect the frequency counter and the RF
probe of the voltmeter to the second gate of
Q1002 on the Local Unit.

The frequency counter should show 9.4425
MHz + 1.0 kHz.

The RF voltmeter should show 2.5 V + 1.0
V

ms
Noise Blanker IF Coils
Connect the DC voltmeter to TPsp; on the

Local Unit and temporarily short the base
of Qsg07 to ground.

Set the SSG to 14.2250 MHz and tune the
transceiver to this frequency.

Turm the AGC switch OFF and adjust the
SSG output so that the DC voltmeter shows
—1V.

Adjust T300| —T3|}D3 . and Tquoq for maximum

deflection on the voltmeter (negative voltage).

FM Unit—Receiver Section

Receiver Local Oscillator

Connect the frequency counter to 1K resistor
R;108, and adjust trimmer TC,,0, for 9442.5
kHz £100 Hz.

IF Amplifier Coils

Set the transceiver frequency to 14.2500 MHz
and connect the SSG to the ANT connector.
the AF millivoltmeter to the speaker terminals.

Set the SSG for an output level of —8 dBu at
the same frequency, and adjust T,,,, through
T,103 for minimum deflection on the milli-
voltmeter. '

(3)
a)

(4)
a)

(5)
a)

b)

c)

(6)

-
EBIAPPXPH000L 0T £ LOLOP
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SERVICING

Squelch Preset

Set the SQL control on the front panel to the
10 o’clock position and adjust VR,,4; on the
FM Unit so that the squelch is just closed
(with no input signal).

DISC Meter Adjustment

With the METER selector set to DISC, adjust
VR;102 so that the METER I needle indicates
exactly at the center of the scale (with no
input signal).

DISC Meter Sensitivity Adjustment

Connect the SSG as in step (2)a) above, and

set for an output level of 20 dBu at 14.2500
MHz.

Tune the transceiver VFO for maximum
deflection of the meter (METER I).

Adjust VR;,0: for a deflection on METER 1
coinciding with the 15A marking on the IC
scale (METER I indicating DISC).

Repeat steps (4) and (5).

40 DO AXP< 00O PUHO

O' L

T2101
Qe
Q.._.:..
Dz1os

FM UNIT (PB-2254)
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TRANSMITTER

For the following procedures connect the dummy
load /wattmeter to the ANT terminal, and the
audio generator to the MIC jack. Set the audio
generator to 1 kHz at 1 mV output level. Set the
MODE selector to the USB position, and the
transceiver frequency to 28.5000 MHz. Set the
MIC GAIN fully clockwise (maximum) unless
otherwise noted.

[1] TX Coils

*(1)

a)

Balanced Modulator Transformer

Conrect the RF probe of the voltmeter to
pin 3 of edge connector MJ10.

Close the PTT line (VOX control to MOX
position) and adjust Tso0; on the AF Unit for
maximum deflection on the RF voltmeter.

b)

TX First IF Transformers

a) Connect the RF probe of the voltmeter to

pin 9 of edge connector MJ6.

Set the VOX control to the MOX position
and adjust Too02, Toors, Too2zo and Teypq, for
maximum deflection on the RF voltmeter.

*(3) TX Second IF Transformer

Adjust T,0;0 on the RF Unit for maximum RF
power output on the wattmeter.

b)

VRioos
Quose

VRaioio
Quoun
Quoar

VR0
Quois

Qil)'—ll
Q-tf-'.‘&'
T 001
Q-Iﬂd-‘
le\;lu
XF 1001
Qaous
VRaso0s
Q 1032

Qania
VRaiooz
Qluutl

Q.l.nl. &

[2] Directional Coupler

a) Set the METER selector to the REF position,
and the FWD SET control fully clockwise
(maximum).

Set the VOX control to the MOX position
and adjust trimmer TC,,4, on the ALC Unit
for minimum deflection on the transceiver
REF indicating Meter (METER 1).

b)

[3] Carrier Balance

This alignment requires an external receiver.

a) Set the transceiver frequency to 14.2500

MHz, and the MODE selector to USB.

Set the MIC GAIN control fully counter-
clockwise (minimum), and remove the audio
generator from the MIC jack.

Set the VOX control to the MOX position,
and tune the external receiver to the carrier
frequency.

Adjust VRyes on the AF Unit for minimum
S-meter deflection on the external receiver.

Set the MODE selector to LSB and again
adjust VR4g0s for a minimum.

b)

c)

d)

e)

f) Repeat steps d) and e) several times in USB
and LSB alternatively to obtain the same
minimum carrier level in both modes.

Ql 14
Q.lls[r!’-
VR 4001
Q-IHI (1]
Qluuy
VRioos
Q nza
VR.IUHE
VR 100F

Quozz
VRaovoa
Quoza
Q 1028
Qo2
Quaozz

,T..
7. U=

Quaooz
Quaoos
Q4 ool
Qaioo4

AF UNIT (PB-2252)
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SERVICING

*[4] ALC Level »

a) Set the transceiver frequency to 28.5000 PJ-io:
MHz, and the VOX control to the MOX  PJ7ros
position. Adjust VR,,4; on the ALC Unit for TCri0a
a reading of 90 W on the RF wattmeter.

" b)” Set the transceiver frequency to 24.5000
MHz, and adjust VR ;03 on the ALC Unit for Tri0
100 W on the RF wattmeter.

VR‘."IO]

*[5] Overall Gain VRi102 —
VRzi0s Qoron

a) Set the MODE selector to the USB position,

and connect the output of the AF generator
to the MIC jack. Q703
VR7104 Q7104

b) Set the AF generator output level to 0.4 mV
at 1 kHz, and set the VOX control to the " '° s

MOX position. i - [‘
¢) Adjust VRygee to the point just before that i
at which the ALC meter begins to deflect.

ALC UNIT (PB-2260)

PNUU? Q ‘JSODI

J

/Dsooz

Qgooa

/Dxooa
_'T BOO2

Paom

Taoos

- -
S 51
o 20
> & L

100W PA UNIT (PB-2321)
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[6] Transmit Level

a) Set the transceiver frequency to 14.2500
MHz, and adjust VR0, so that the ALC
meter deflects to the maximum edge of the
ALC zone on the meter.

b) Set the transceiver frequency to 7.1000 MHz,
and adjust VR,p0s so that the ALC meter
again deflects to the maximum edge of the
ALC zone.

¢) Set the transceiver frequency to 3.5000 MHz,
and adjust VR,4; for the same maximum
ALC point.

d) Set the transceiver frequency to 1.8000 MHz,
and adjust VR 49 in the same manner.

*[7] ALC Meter

a) With the MODE selector in USB, set the
transceiver frequency to 28.000 MHz.

b) Set the VOX control to the MOX position
and adjust the output level of the AF
generator to the point where it is 10 dB above
that at which the ALC meter just begins to
deflect.

¢) Adjust VR;02 on the ALC Unit so that the
ALC meter needle points within the right side
of the ALC zone.

: £ g
t 2 28 & o Bl
A Eele |

TPlUlll

QIOI'_E

Til‘}(!l‘s

Qual‘.‘

TIOII’\

Ql()ll’)

XF 1001

Q] ofa

le now

fres=rsn
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a)

b)

B

|
il

Qino

Speech Processor

Compression Amplifier

With the transceiver frequency set to 28.0000
MHz, tum the PROC switch ON.

Set the AF generator output level to 2 mV
at 1 kHz, and adjust the DRIVE control for a
comfortable reading on the output wattmeter.

Set the METER selector to the COMP posi-
tion and the COMP gain control fully clock-
(maximum). Adjust the MIC GAIN
control so that the COMP reading is about
10 dB on the COMP scale of the meter.
Adjust Too;; on the IF Unit for maximum
deflection on the COMP meter.

wise

Adjust Tgo;s for maximum deflection on the
output wattmeter.

Compression Level

Set the MIC GAIN, COMP gain and DRIVE
controls all fully clockwise (maximum).

Set the AF generator output level to 1 mV at
1 kHz, and adjust VRgyos so that the ALC
meter needle indication is within the right
side of the ALC zone.

— e~

1.8—2.0MHz
2.0-3.0MHz
3.0 4.0MHz
4.0-5.0MHz

5.0-7.0MHz
7.0—10.0MHz)

10.0—14.0MHz)
14.0—20.0MHz)
20.0-30.0MHz)

e Tt Tt it i it

BPF 10
BPF 9
BPF 8
BPF 7
BPF 6
BPF 5
BPF 4
BPF 3

)|
]’I
|
}

S
UNIT (PB-2256)



AMGC

AMGC Gain
Connect the DC voltmeter to pin 10 of Qaoos
on the AF Unit. and set VR.gq,, fully, caunter-
clockwise.
Set the VOX control to the MOX position,
and adjust VR,qq, just to the point where the
DC voltmeter indicates the shift from the low
level (0 V) to high (5.5 V).
(2) AMGC Delay
This adjustment can be set to individual operator
and environmental requirements. Adjust VRugoz
on the AF Unit for the desired “hang” time after
speaking into the microphone. Clockwise rotation
increases the delay period.

[10] CW Sidetone

Sidetone Pitch

Set the MODE selector to a CW position, and
turn the MONI switch ON.

Close

SERVICING

*[11] AM Circuit

(1) AM Modulator

a) Connect the RF probe of the voltmeter to

.T‘llpl'.a(_){}l e 1"}}":1'\.- @‘E T b.'l:ltl.

b) Set the MODE selector to the AM position,
and reduce the output level of the AF
generator to nil.

Adjust Tsp0, for maximum deflection on the
RF voltmeter.

Carrier Level

With the transmitter frequency at 28.0000
MHz and the MODE selector in AM, set the
MIC GAIN control fully counter-clockwise
(minimum) and the DRIVE control fully
clockwise (maximum).

Adjust VR4, on the AF Unit so that the
ALC meter just begins to deflect.

AM Modulation Level

Connect the vertical input of the oscilloscope
to TPs00; on the AF Unit, and set the MIC

ol FaTad ' b fa nals [ aa



SERVICING

[12] Monitor Level

a)

b)

Set the MODE selector to LSB, and the
MONI switch ON. Connect the headphones
to the PHONES jack, and the microphone to
the MIC jack.

Close the PTT and speak into the microphone
with a normal voice while adjusting VRso06
on the AF Unit for comfortable volume in the
headphones.

*[13] IC Meter

a)

b)

c)

Connect the ammeter between pins 4 and 6
of the DC dummy plug on the rear of the
transceiver.

Set the transceiver to transmit on 14.2500
MHz in the FSK mode, and adjust the DRIVE
control for 18 A on the ammeter.

Set the METER selector to the IC position,
and adjust VR;00; on the Regulator Unit for
a reading of 15 on the IC scale.

[14] VOX Anti-Trip Level

a)

b)

Preset the transceiver front panel controls for
normal SSB operation, tune in a station on
the receiver, and set the AF GAIN for a
comfortable listening level.

Preset the ANTI-TRIP control, VRug03, fully
counter-clockwise (minimum). Place the
microphone near to the loudspeaker (do not
activate the PTT).

c)

d)

Rotate the VOX GAIN control on the front
panel gradually clockwise from its counter-
clockwise (minimum) position just to the
point where the transmitter is activated.

Gradually rotate the ANTI-TRIP control,
VRuoo3, clockwise to the point where the
transmitter ceases to be activated by the audio
from the loudspeaker.

Now retune the transceiver to a clear fre-
quency and speak into the microphone to
ensure that the VOX activates the transmitter

properly.

*[15] AFP Circuit

3-20

The following procedure must not be attempted
without the proper 25 ohm dummy load, i.e.: two
50 ohm dummy loads in parallel.

a)

b)

c)

REG UNIT (PB-2258)

With the transceiver set at 28.0000 MHz and
the MODE selector in a CW position, connect
the 25 ohm dummy load to the ANT jack.

Close the keying line, and adjust the DRIVE
control so that the ALC meter needles rests
at the center of the ALC zone.

Adjust VR,,4; on the ALC Unit to the point
where the ALC meter needle just begins to
move from its center position.
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Q 7007
quua
Qroo=
QTU(!E!
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CONTROL UNIT (PB-2251)
*#[16] FM Unit—Transmit Section (4) IDC Level Adjustment

a) Connect the audio generator to the MIC input,
Preset potentiometers VRz104. VR2106 and VR, 04 and set for an output of 10 mV at 1 kHz.

to their center positions, and key the transmitter Connect the deviation meter through a direc-
(connected to a dummy load) for each of the tional coupler with the dummy load to the
following adjustments. ANT terminal.

b) Adjust VR;,0s for a deviation of £5 kHz on

1) T it F Adjust t i
(1) Transmit Frequency Adjustmen the deviation meter.

a) Connect the frequency counter to pin 10 of

MJ7 (pin 9 is ground). (5) Microphone Input Sensitivity Adjustment
N AAGiastt 1hy0s 1limaniearnding YT NiE#£500 a) With the audio generator connected to the
Hz on the counter (with no microphone in- MIC input, set for an output of 1 mV at 1
put). kHz. Use the same deviation meter connection
as in step (4).

(2) Buffer Amplifier Adjustment

a) Connect the RF probe of the VITVM from pin

10 to pin 9 of MJ7. Adjust Tz;es for maxi- (6) Final Transmit Frequency Adjustment
mum deflection on the VITVM.

b) Adjust VR,,0s for a deviation of +3.5 kHz.

a) Remove the extender board and install the
FM Unit back into position. Repeat step (1),
adjust VR,o; for 8987.5 kHz +100 Hz on
the counter (no microphone input).

(3) FM Transmit Level Adjustment

a) Set the transceiver to 27 MHz and the DRIVE

control fully clockwise. Adjust VR;,4¢ to the

o point where ALC indication just begins on
METER II.
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IIT PARTS LAYOUT
COLLECTOR
\ EMITTER

28B774
25C1923-0

EMITTER

COLLECTOR

COLLECTOR

EMITTER

BASE
COLLECTOR
2SC2026
25C2407
EMITTER ASE
COLLECTOR
2N4427
GATE
o r[L/scrunce
25K125
- --",:-.
[ ﬁl\soums
GATE A & '<_GATE
3SK73GR
4
1
2 |
2
3 4
ND487C2-3R

Viewed from solder side



RF UNIT VOLTAGE CHART

(DC VOLTS)

e [ e T Jome

COMPONENT APPLICATIONS

Transistor TX Power Controller. D1001 18853




SERVICING
SENSOR UNIT PARTS LAYOUT

’

e
I (]
£
:3 COMPONENT APPLICATIONS
o~
o~
| & Q7301  ON-1105 Photo Switch
' Q. Interrupter
- Q7302 i .
| = Q7303 2SC94SAP  Tramsistor  DC Amplifier
Ig Q7304 . " P
| @
Iz
| %
COLLECTOR
EMITTER
BASE
M [
3 1
et
e
2SC945AP

ON1105

Viewed from solder side
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SERVICIN
IF UNIT VOLTAGE CHART
(DC VOLTS)
E(S) C(D) | B(GD) G2 REMARKS
Q9001 1.9 13.5 2.1 25 |RX
Q9002 | 1.9 13.5 2.1 2.5 iR
Q9003 | 3.5 12.8 3.4 46 |RX
Q9004 | 0.7 13.3 0 RX
Q9005 | 0 4.9 0 NB OFF
Q9006 | 6.6 12.0 7.2 RX
Q9007 | 6.1 12.8 6.7 RX
Q9008 | 3.0 12.9 2.9 3.9
Q9009 | 3.2 12.9 29 | 37 |RX
Q9010 | 1.3 13.2 0 | RX
Q9011 1.3 13.2 0 [ RX
Q9012 | 5.6 12.2 6.4 RX
Q9013 | 3.1 7.2 3.5
Q9014 | 5.3 12.3 6.0 RX
Q9015 | 3.0 12.9 2.9 3.9
Q9016 | 3.0 12.9 2.9 3.9
Q9017 | 2.7 12.9 2.7 4.2
Q9018 | 6.3 128 6.9
Q9019 | 6.3 12.3 5.6
Q9020 | 6.4 12.8 7.0
Q9021 [ o/0 | 0.1/0 | of0.7 AGC ON/OFF
Q9022 | 0/0 | 0/3.4 | 0.1/0 | AGC ON/OFF
Q9023 | 0 0 0.7 AGC S
Q9024 | 0 0 0.7 AM, FM
Q9026 | 0 4.3 3.9 AGC OFF
Q9027 | 3.9 -8.1 3.3
Q9028 | 3.9 12.4 7.1
Q9029 | 0.9 12.9 0.8 26 | PROC ON
Q9031 | 0 13.4 0 PROC ON
Q9032 | 1.3 12.6 0.8 1.7 | SSB, FSK,CW
Q9033 | 0 0 6.1 DRIVE VR CCW
Q9034 | 1.2 13.3 0.8 1.8 | SSB, FSK,CW
Q9035 1.7 9.3 1.7 26 | TX
Q9036 | 1.7 9.3 1.7 26 | TX
1 2 (3| 4|56 | 7| 8| 9 | 10|11 ]|12]|13]| 14 |REMARKS
Q9025 |-7.7 (4.0 |39 [82 [34 |32 |69 [33]20]20 [-81[34 [41 |41
Q9030 | — [15 |15 | 0 |126][126] — PROC ON
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Q9001

Q9002
Q%003
Q9004
Q9005
Q9006

Q9007

Q9008

Q9009

Q9010

Q9011
Q9012

Q9013
Q9014

Q9015

Q9016
Q9017
Q9018
Q9019
Q9020

Q9021

Q9022
Q9023
Q9024
Q9025

Q9026

Q9027

Q9028

Q9029

Q9030

Q9031

Q9032

Q9033
Q9034

Q9035
Q9036
D9001
D9002
D9003
D9004
D9005
D9006
D9007
D9008
D9009
D9010
D9011

3SK73GR

o

28K61GR
28C945AP

3SK73GR

28K19TMY

25C1923-0

2SC945AP
258C1923-0

3SK73GR

T

MC3403P

28A733Q

2SC945AP

- 3SK73GR
TATO60AP
28C945AP
3SK73GR

25C945AP
3SK73GR

RD9.1EB3
185853

IF UNIT COMPONENT APPLICATIONS

Dual Gate
MOS FET

Junction FET
Transistor

o

Dual Gate
MOS FET

o

Junction FET

o

Trangistor

Dual Gate
MOS FET

"
"

Transistor

IC

Transistor

-

Dual Gate
MOS FET
IC

Transistor

Dual Gate
MOS FET
Transistor
Dual Gate
MOS FET

Zener Diode
Si Diode

o

RX 2nd Mixer

RX NB Gate

RX NB Amplifier
RX NB Controller
RX FM Buffer
Amplifier

RX CW(N) Buffer
Amplifier

RX 2nd IF
Amplifier

RX Width First
Mixer

RX Width Second
Mixer

RX Width Buffer
Amplifier

RX Width VCXO0
RX Width Buffer
Amplifier

RX 2nd IF
Amplifier

RX Buffer Amplifier
RX AM AF
Amplifier

RX AGC OFF
Switch

RX AGC Amplifier
RX AGC Switch
RX AGC DC
Amplifier

RX S-Meter
Amplifier

RX IF AGC Buffer
Amplifier

RX RF AGC
Amplifier

TX IF Amplifier

TX RF Speech
Processor Amplifier
TX COMP. M Driver
Amplifier

TX IF Amplifier

TX Driver Controller
TX IF Amplifier

TX 1st Mixer

Regulator

Switch
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D9012
DS013
D9014
D9015
D9016
D9017
D9018
D9019
D9020
D9021
D9022
D9023
D9024

D9025
D9026
D9%027
D9028
D9029
D9030
D9031
D032
D9033
D9034
D9035
D9036

D9037
D9038
D9039
D9040
D9041
D9042
D9043
D9044
D9045
D9046
D9047

D9048
D9049
D9050
D9051
D9052
X9001
XF9001
XF9002
XF9003
XF9004
XF9005
XF9006

XF9007

TH9001

TH9002

I

"

18853
151658

18553

RD9.1EB3
19.7475MHz
XF-8.9JF
XF-8.9KCN
XF-8.9KC
XF-8.9KA
XF-8.9KS
XF-10.7KC

XF-10.7KS

D22A

SDT-1000

Si Diode
Varactor
Diode

Si Diode

Si Diode

Zener Diode
Si Diode

Zener Diode
Crystal

Crystal Filter

Thermistor

Switch
RX Width VCX0

Switch

RX AM Desector
Temperature
Compensator
Discharge Diode
Switch

Regulator
Switch

Switch

COMP. M Detector
Logarithmic
Compensator
Switch

u

Regulator
RX Width VCXO0O

RX 2nd IF Filter
(for NB, FM)

RX 3rd IF Filter
(for CW(N), Option)

(for CW(M), Option)
(for AM, Option)
(for SSB)

RX Width Filter

(for CW(M), Option)

(for SSB)

Temperature
Compensator

o
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IT PARTS LAYOUT

PINS
PIN 8
ANB552
PIN 4 SN16913P
piv1 NOTCH -
COMMON
OUTPUT
INPUT
uPC 78L05
uPC78L08
P 7
Pin 1
uPC2002H
TA7060P

PIN 8

MC1496CP
MC3403P PIN 1
MC14066BCP
MC14081BCP

PIN9

NOTCH
MC14538BCP

COLLECTOR

EMITTER
BASE

2SC732TMGR
2SC945AP




SERVICIN(
AF UNIT VOLTAGE CHART (DC VOLTS)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 REMARKS
Q4001 | 9.2 | 5.5 | 3.8 0 38 | 56 |56 [11.2 SSB, CW, FSK
Q4002 0 6.2 | 6.2 0 0 12.8 0 6.2 | 6.2 0 0 0 0 13.5 | SSB, CW, FSK
Q4003 (6.6 |66 | 6.5 [13.1 |66 | 6.6 | 6.6 | 6.6 | 6.6 | 6.6 0 (66 |66 |79
Q4004 | 6.6 | 66 | 6.6 [13.1 |66 | 6.6 | 6.6 | 6.6 | 6.6 | 6.6 0 66 | 6.6 | 6.6
Q4006 | 49 | 5.0 | 5.0 0 50 | 5.0 | 49 |13.2
Q4020 | 3.8 | 38 | 3.8 0 38 |38 |38 |76 SSB, AM, FM
Q4028 | 0.7 | 0.7 0 6.6 |13.6
Q4036 - 1.5 1.5 0 98 [125 - AM
E C B REMARKS IN ouT REMARKS
Q4007 0 5.0 0 Q4005 13.5 5.0
Q4009 0 5.0 0 Q4024 135 8.1 cw
Q4010 0.4 4.7 1.0 SSB, AM, FM Q4025 12.7 8.1 SSB, AM, FM
Q4019 0.2 4.9 0.8 SSB, AM, FM
Q4023 3.0 7.2 3.6 CwW
Q4026 0 0 0.7
Q4027 0 0 0.7
Q4029 0/o 0/0 6.3/0 DRIVE VR CCW/CW Q4024 uPCT78LO08 IC Regulator
Q4030 | 5.6 124 6.3 | CW, FSK Q4025 " “ "
Q4032 5.6 124 6.2 SSB Q4026 2SC945AP Transistor TX Sidetone
Q4034 | 0/0 0/0 5.9/0 | DRIVE VR CCW/CW Switch
Q4035 4.4 10.0 5.0 AM, FM Q4027 " " TX Monitor Switch
Q4037 5.4 6.1 12.2 AM Q4028 uPC2002H IC RX Audio Amplifier
Q4029 25C945AP Transistor TX CW Driver
COMPONENT AP PLICATIONS Controller
Q4030 o . TX CW Driver
Q4001 SN16913P IC RX Balanced Buffer Amplifier
Demodulator Q4031 MC1496CP IC TX Balanced
Q4002 MC14016BCP " RX Mode Selector Modulator
Q4003 MC3403P o RX AF Amplifier, Q4032 2SC945AP Transistor TX Buffer Amplifier
Active LPF, HPF Q4033 MC1496CP ) IC TX AM Modulator
Q4004 o " RX APF Amplifier, Q4034 28C945AP Transistor TX Drive Controller
Notch Filter Q4035 " iz TX Buffer Amplifier
Q4005 uPCTBLOS " Regulator Q4036 TAT060AP IC TX AF Limiter
Q4006 AN6552 “ TX VOX Amplifier, Amplifier
AMGC, Amplifier Q4037 28C945AP Transistor TX AF Buffer
Q4007 2SC945AP Transistor TX AMGC Switch Amplifier
Q4008 MC14538BCP (& TX AMGC, VOX D4001 15853 Si Diode Switch
Switch D4002 . " “
Q4009 2SC945AP Transistor TX VOX Switch D4003 v " "
Q4010 " " TX ANTI-TRIP D4004 . " -
Amplifier D4005 18853 Si Diode Switch
Q4011 “ i TX ANTI-TRIP D4006 1IN60 Ge Diode "
Switch D4007 18853 Si Diode -
Q4012 " " TX BREAK-IN S S S s
Switch
Q4013 MC14081BCP IC TX Gate D4016 " ve v
Q4014 2SC945AP Transistor TX AMGC Switch D4018 RD5.1EB2 Zener Diode Regulator
Q4015 “ " PPT Switch D4019 18853 Si Diode Switch
Q4016 " " TX Keving D4020 RDB8.2EB3 Zener Diode Regulator
Q4017 " " " D4021 RD4.7EB2 " Switch
Q4018 " " o D4022 18§53 Si Diode i
Q4019 2SC732TMGR " TX MIC Amplifier D4023 o " "
Q4020 AN6552 IC TX AF Active HPF D4024 i = o
TX AF Buffer D4025 w " o
Amplifier D4026 " “ P
Q4021 2SC945AP Transistor TX Sidetone
Oscillator XF4001  XF-8.9KP Crystal Filter ~ TX SSB Filter
Q4022 " “ TX Sidetone
Switch TH4001  SDT-1000 Thermistor Temperature
Q4023 " - TX Sidetone Buffer Compensator
Amplifier TH4002 w“ "
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KEYER UNIT PARTS LAYOUT
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| &4
| J
VR S O I
VR 4 | #
|
|
KEY Sw 2 |
|

~,
A
-~ B,
Tine, Rag_ NS
NP 1200 S
A R
Q70 sU44 ( Electronic Keyer J} e
Utility € N\ NOTCH
Q2702 ISCI8ISY [ransistor Switch 8044 PIN 1
VOLTAGE CHART (DC VOLTS)
D27 IN60 Ge Diode Swite ] } . i
} . ) | E ( B REMARKS
{ ( ( ( 33700 | -~ . P
D2706 " -] A4-0.9 CW MODF KEYFR ON
27 ] 5 ] B2 B2 8.1 4.8 4-5/1.714-5/%.2
2 3 I4 5 REMARKS
1-5/8.2(8.2/8.2| 4-8/0 | 3-5/0 2-5/8.2/8.2/8.2 CW MODE. KEYER ON
vrro2 2,970 02702 KEYER
o Sy QO c2703
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! o - - r ~ T
~EMITTER 8V 1 €2707 3 Aoy
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- - 6 Q2701 D2701 T +
DASH | {7 €2702 31 SE
v < —i— 2+ RV A\ST—
2SC1815 poT | |8 E&% ST O
A [ - —

Viewed from foil side



LOCAL UNIT

coi RO
a7e 9#!5 M

-

- —_— — = -3 .______Pg_.._ ;asl
S X ‘
SE]e | £
v
*TSSR _
SxIEE il -:
51? QOO0 701 EI B Q2
3 3 3 =

1 LG I Qmi Ri28 /50
C/roB~LiiS 2 4 " l
[TIEY J

LIE —— ces 4 ¥

= L —W— (RBO2)4TK 28
:E =
SoRCZ-/ 52
F3 ?,Imaw TY20 V8 7] 78] /51813
Q30 MB8T7I8M

DEO0OBE0DDD
i |
cir6!
"o

”»r

Ridd
nizs

iy
L]

Rird
A3 22X

b5

iNeD
B
L3
m

r

[ Ll

P04

Re2q 56

......
Ci30 12oP
[

3-35



SERVICING

Q09 2SC945AP

Q08 SNI62I3P

(Early model)

- -

C X i
H"OE) €07

+ GV

Rx 05SC

3 2SC945AP

| @ ol
| S YOI 1% < |
_ X 5m_ “
_ M own _ "
| 8 88, 2
e B iw §
9 =
<
153 S
1° |
N _ < |
K.ﬂ' ..UW <
3z B _ < |
I~ B _ 9_
-— ———— — ————— o= — S T T 03
_.lddﬂﬂ%%..' |||||| fﬂwﬂ ! + yw 4 -1 | o |
~ m o3 | ) —
:a.h + Y . .Hﬂr w— _
.-.&H.l. Jaﬂ fos ZE0D qm o 0_ _ _
Sy N —r S Z| iy _
Raf o oy mn. - = B |
R o o h ..ﬂwﬂﬂw A . _
Bor Led | %_ _m |
£
1 M—ﬂw @Hu;n% J_“ _0 ”_
0
3] oy | wogs aar %_ _w 4_
2] 4y | 27 _ e n...w.w_ -
3 ot . Py 3o
e ..“m. W_ “P 02_ mw
AR 3
! L_ }= a “w
18y w_ W a 3
: 1 door 3| |2 sssii 0
i fi sl 1o 2
o MLy _ _0 m M
) — [+ o -
[t s
9 © ¥o! 104 _ y
| B I :
, Es: I L — -
M
o= _
|
W : |
.-W 7 W
M = _
“BM A _
° . _
x
G a |

AM/FM

TCOZ: FSK/LSE
TCO3: Cw/USB

TCO! -




SERVICING

LOCAL UNIT P,




ARTS LAYOUT (Early model)

SOURCE
GATE

GATE /ﬂ %

DRAIN NO.1
3SK73GR

NO. 2

SOURCE

DRAIN

GATE

JF1033S

EMITTER

COLLECTOR

BASE

2SA733AP
2SA733AQ
2SC732TMBL

2SCO45AP
2SCY45AQ

GROUND

OuUTPUT

INPUT

uPC78L08

Viewed from component side

Viewed from solder side
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SERVICING
LOCAL UNIT |
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>ARTS LAYOUT C(After prod 6

Viewed from component side

Viewed from solder side
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SERVICINC
LOCAL UNIT VOLTAGE CHART
(DC VOLTS)
ES) | CD) | BGlH | G2 REMARKS
Q3001 | 4.5 12.5 1.8 NB ON
Q3002 | 24 119 2.4 27 |NBON
v Q3003 [ 3.2 115 3.1 38 |NBON
Q3004 | 2.9 108 | 3. 3.8 | NBON
Q3005 [ 6.1 125 | 67 NB ON
Q3006 | 7.9/7.9 [ o/0 [8.2/7.9 NB ON NB VR CCW/CW
Q3007 | 0 38 [ o NB ON
Q3009 | 3.6 73 | 42
Q311 | o/ | o0 | 0.7/0 AM, FM/OTHER
Q3012 | ©0/0 | 0/8.0 | 0.7/0 CW, USB/OTHER
Q3013 | 1.9 7.9 | 25
Q3014 | 36 73 | 42
3805, ny N N My “RX SSB
Q3016 [ 0 0 0.7 | RX SSB
Q3017 | O 6.5 | © | RX SSB
Q3018 [ 0 6.5 0 | RX SSB
Q3019 | 2.1 7.8 25
[ Q3020 [ 35 | 73 | 42
) Q3021 [13.5/13.5] 13.4/0 [12.8/13.0 AM, FM RX/TX AM
Q3023 | 08 74 1.1 1.1
Q3024 | 0.8 74 1.1 1.1
Q3025 | 1.1 7.6 1.5 3.7
Q3026 | 8.1 13.4 | 8.8
Q3027 [ 0 30 | 0
Q3028 | 0.1 62 | 0.7
Q3029 | 0.7 6.2 | 1.1
Q3031 | o 22 | 04
Q3033 | 3.7 80 | 24
N Q3034 | 2.6 79 | 0
Q3035 | 2.7 7.7 33
Q3036 | 8.2 134 | 838
vt 23] afs| s 7] 8] 9]1w0]u|12]13]14]REMARKS
Q3008 | 67 |31 [28 | 0 |28 |40 |40 |81
Q010 [122 122 |122] 0 | o | o | o | 12| 12 [0/26|0/26|135 [135 |133 oo
- Q3032 [ 69 |42 [3.0 | 0 |29 ‘ 4.2 | 4.2 | 83
1| 2| 3|4 (s |6 |7 |8 |9 [10f|mm]|12[13[14]|15]16
Q3030 0 |11 | 0 (50030 | - | 0 | - [0 |~ |22]|50 [49/0[4.9/0[4.9/0 4.9/
17 | 18 |19 [ 20 | 21 [ 22 | 23 | 24 | REMARKS
4.9/0 [4.9/0 [4.9/0(4.9/0| 0 |50 | 0 |49 DATA High/Low, (UNLOCK)
IN OUT | REMARKS
PIN 13
Q3037 | 133 | 8.1 Filie
PINS
PIN 8 PiN1a ) _PIN 24
- PIN 12
ANB552 PIN 7
PIN 4 . SN16913P
: H
pin1  NOTCH MC140668 o NoTC MB8718M | Rases
PIN 1



SERVICING

Q3001
Q3002

Q3003

Q3004
Q3005

Q3006
Q3007

Q3008
Q3009

Q3010
Q3011
Q3012
Q3013
Q3014
Q3015
Q3016
Q3017
Q3018
Q3019
Q3020

Q3021
Q3022

Q3023

Q3024

Q3025

Q3026
Q3027

Q3028

Q3029
Q3030

Q3031

Q3032
Q3033

Q3034
Q3035

Q3036

28C945AQ
38K73GR

o

2SC945AP

2SAT33AP
28C945AP

SN16913P
2SC945AP

MC14066B
2SC945AP

2SA733AQ
AN6552

3SK73GR

e

25C945AP

"

2SC732TMBL

MB8718M
28C945AP

SN16913P
2SK19TMGR

JF10338
2SK19TMGR

28C945AP

LOCAL UNIT COMPONENT APPLICATIONS

Transistor RX NB Oscillator D3001 IN60 Ge Diode
Dual Gate RX NB Mixer
MOS FET D3002 “ L
v RX NB IF D3003 158853 Si Diode
Amplifier D3004 IN60 Ge Diode
Transistor RX NB Buffer D3005 L =
Amplifier D3006 18853 Si Diode
" NB Controller D3007 FC52M35 Varactor
" NB AGC Diode
Amplifier D3008 18853 Si Diode
IC CARRIER Mixer D3009 . o
Transistor CARRIER Buffer D3010 FC52M5 Varactor
Amplifier Diode
IC MODE Selector D3011 18853 Si Diode
Transistor " D3012 L "
" " D3013 1N60 Ge Diode
“ VCXO (for ALL D3014 RD9.1EB2 Zener Diode
MODES) D3015 IN60 Ge Diode
- VCXO Buffer D3016 RDS5.1EB2 Zener Diode
Amplifier D3017 MV104 Varactor
o VCXO Frequency Diode
Controller D3018 RD9.1EB2 Zener Diode
" “ X3001 9.4425MHz Crystal

- X3002 15.5125MHz o
" VCXO (for SSB, CW,
FSK) X3003 24 5SMHz L
o VCXO Buffer
Amplifier
e Switch
IC RX Shift, Width
Controller
Dual Gate RX 2nd LOCAL
MOS FET Premixer Q2301 28C945AP Transistor
TX 1st LOCAL Q2302 = "

Premixer Q2303 N
- - Q2304 " e

" RX 2nd LOCAL Q2305 Esmum’ i
Amplifier Q2306 2SC945AP "

TX Ist LOCAL
Amplifier
Transistor Regulator
v PLL VCO-1
Reference Amplifier
o PLL VCO-1 Active
LPF
1IC PLL VCO-1 DIV,
PH. DET.
Transistor PLL VCO-1 IF
Amplifier
IC PLL VCO-1 Mixer
Junction FET PLL VCO-1 Buffer
Amplifier
o PLL VCO-1
o PLL VCO-1 Buffer
Amplifier
Transistor Regulator

TX CAR OSC UNIT

D2301 18897 Schottky
Barrier Di

D2302 iz "

D2303 158853 Si Diode

X2301 15.514MHz Crystal

3-38

RX NV Noise
Detector
Clipper

RX NB AGC
Detector

Switch

VCXO (for ALL
MODES)
Switch

VCXO (for SSB, CW,
FSK)

Switch

Regulator
Switch
Regulator
PLL VCO-1

Regulator

NB Oscillator

VCXO (for ALL
MODES)

VCXO (for SSB, CW,
FSK)

Switch (for AM, FM)

z (for CW, USB)
TX Carrier Oscillator
TX Carrier OSC
Buffer Amplifier
Switch

Switch (for AM, FM)

. (for CW, USB)

TX Carrier Oscillator

-
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- PARTS LAYOUT

COLLECTOR
EMITTER

COLLECTOR

2SA719R
2SA733AQ
2SCY945AP
2SC1317R

EMITTER

2SD288K
COLLECTOR

PIN 7

NOTCH
MC140018CP PIN 1

MC14011BCP
MC14012BCP
MC14013BCP
MC14066BCP
MC14069UBCP
MC14081BCP
SN7406N

— == R S
¥ § oldoz—-——o“"" —wos .
2 e~ Teaitd (TS

Tl

:://:
::x”gi’oo-oos péessee “r
P IITITY] \

PIN 16

1
1]

®

MC14510BCP NOTCH
MN1201A
TBP18SA030

Viewed from solder side
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Q5001
Q5002
Q5003
Q5004
Q5005
Q5006
Q5007
Q5008
Q5009
Q5010
Q5011
Q5012
Q5013
Q5014
Q5015
Q5016
Q5017
Q5018
Q5019
Q5020
Q5021
Q5022
Q5023
05024

Q5025
Q5026
Q5027
Q5028
Q5029
Q5030
Q5031
Q5032

Q5033
Q5034
Q5035
Q5036
Q5037
Q5038
Q5039
Q5040
Q5041
Q5042
Q5043
Q5044
Q5045
Q5046
Q504

Q5048
Q5049

25C1317R

2SAT33AQ .
28C1317R "
28AT33AQ "
28C1317R "
2SA733AQ u
28CI1317R o
2SAT733AQ o
28C1317R “
2SAT33AQ o
28C1317R o
2SAT33AQ o
28C1317R o
25A733AQ .
28C1317R .
2SAT33A0Q o
25C1317R -
2SAT33A0Q o
28C1317R o
28A733AQ .

TBP18SA030 IC

. "

SN7406N
MC14011BCP

2SCI317R
2SD288BK

28C1317R
MC14081BCP IC
25C945AP

MC14066BCP IC
2SAT33A0Q

28C1317R
MNI1201A IC

MC14081BCP

MC14069BCP

MC14001BCP
MC14510BCP

CONTROL UNIT
VOLTAGE CHART

(DC VOLTS)
E C B REMARKS

Q5027 5.1 6.2 5.8

Q5028 5.1 7.0 5.9

Q5029 5.3 6.5 5.9

Q5030 53 7.3 6.1

Q5032 0 0.7(0) 0(5.1) (UNLOCK)
Q5033 0 0.6(0) 0(5.4) (POWER DOWN)
Q5041 84 13.3 9.1

Transistor

Transistor

Transistor

Transistor

COMPONENT APPLICATIONS

BPF Selector

VCO Selector Driver

Amplifier

BPF Selector

TX Disable Switch

Regulator

"

Scan Controller

Unlock Signal

Amplifier

Power Down Switch

Switch

VCO Selector

Regulator
Latch

Gate

10Hz/100Hz

Counter

Q5050 MC14012BCP
Q5051 MC14069UBCP
Q5052 MC14013BCP
Q5053 MN9005
Q5054 25C945AP
Q5055 ”
Q5056 "
Q5057 o
Q5058 "
Q5059 MC14066BCP
Q5060 MC14001BCP
Q5061 28C945AP
Q5062 28C1317R
Q5071 E
Q5072 2SAT19R
Q5079 .
D5001 18853
D5002 -
D5003 .
D5004
D5005 "
D5006 .
D5007 18853
D5008 RD35.6EB3
Ds009
D5010
D5011 .
D5012 18853
D5013 o
D5014 o
D5015 RD5.6EB3
D3016 18853
D5017 "
D5018
D5019 .
D5020 RD9.1EB2
D35021 18853
D5022 o
D5023
D5024 .
D5025 IN60
D5026 18853
D5027 .
D5028
D5029
D5030 -
D5031 RD5.6EB3

3-41

Transistor

Transistor

o

{

Si Diode
Zener Diode

.

Si Diode

Zener Diode
Si Diode

Zener Diode
Si Diode

Ge Diode
Si Diode

Zener Diode

——

SERVICIN

Counter

a

CPU
LED Driver

LED Digit Driver

E

"

LED Segment Driver

2

Switch

Switch
Regulator

Switch

i

Regulator
Switch

Regulator



SERVICING

D5032 18853 Si Diode Switch
3y
< ? ! 2

D5052 b o ”

D5053 158853 Si Diode Switch

D5054 Not Used

D5055 RDS5.6EB Zener Diode Regulator

D5056 155853 Si Diode Switch

D5057 " .

DS058 RD3.3EB2 Zener Diode

RAM BOARD UNIT
J Tho2
Q‘r‘ 202
LE R R E RN
SR— QT"I‘E
J T901
—[ngoz
} /07902
| S-Hi—s
R7902
> ——07901"
—--_—-W——.
i J7901

Viewed from component side

3-42

COMPONENT APPLICATIONS

Q7901 MN1203 Ic RAM
Q7902 " 3
D7901 18853 Si Diode Switch

PARTS LAYOUT

PIN 16

\_ NOTCH
MN1203 PIN 1

' : Q7902

R7902

T — ? \|

D790?_¥- L RFOG} -

J7901 I

Viewed from foil side
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SERVICING

I (Early model)
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T PARTS LAYOUT

(Early model)

Ex
E
g,

o o,

1 GATE2

GATE 1
3SK74L

SOURCE

BASE

EMITTER
COLLECTOR

MPSA13

SOURCE

DRAI
GATE N

25K206-3
JF10338
2SK19TM GR



PLL UNI

! a7 r e5IN |
. we ) _ _|=|| . 7
joe 02 O ek (20, 5800 |
72 LAy _ |
> (9 ‘ PEACTTER _ L |
2 - || 7 TG |
-3 - g 5 o .
) W | | 99 2§31 bax
ol = vz e g dei ¢ . ) .
L a5y : 24 P q.‘q _ R |
n P (o v : . i YY) TR ﬁ Y
. . o o oyt | | ! ﬁ N quh..&u,w | _ L\ it T
S o ot ST [ [[or ey Sﬁ_ﬂt _ ody . - ﬁm |
3 _ L - - T - B Lm., oR |
s b — H— R T e
s *|nv . — B0 R O Eam—— ||.._. ..uc._ﬂn,ﬁ.r. m “
iy 4 Fons | T [ T
| .h.:..‘ Al _.sc i o ~9 |
-t sl | | dee> o h o |
IIIIIIIIIIIIIIIIIIII | M.nmwtwr»w M En.mu - SN e Q |
| e z A - A |
_ §33 N o b.un._v?t |
| m i C_ y [ M-u _
b Lﬁnﬂ_w = avereed 0 e 2
oatd, nu TR =~ o 80
M s 9P % QM. | i ._u“,..__,._.v
mm _u 3 | 7 x hdnm . . i “
o W.J I o 10w -
K w7 N |
0123 N w9 ..a.._mm |
) _ Ixm; B oy _
— _ r_.-q».wwk. oo o] | of @ |
: i _
1= £d io0] £5¥ & Z Lro ol |
B 55| e , 3% |
Fl - i 1 iy o9
*m ]Irnhm_.|L_. \ T.k_utl o = _
e | ory g “_ | _
g T ) 3% |
g oy e | 2 ng _
" . _ .,.NNM | M
o au_.n«x IEEITS ] i o ¥ oLry n <_. 7 YN ) _
9 gl W b = 5 | 3x _
o 3 -k —+ o 4!.43!...4_|3.- | o M_
Lo U % ooge 292 4 | Mr — Ifl-#r o ol
H: - " 3 -~ Ay | = o _
iee %m _ [ - pﬂ_% T i p 7 %hHu
g o 738 | 022 ey OF _ ] R _
m A g ,.ﬂ..\.q | oF | ~ __ = t: L " |_,.n 15 ,.w o ._
o TWN.__uﬂuﬂ ﬂMN. o™ — m o bEY .fu:ts_ aﬁ..uuh._ __ Up g
Qg - 15
* | e 188 1 ® b} W aDLN. e . ; |
| .r,rw.. + L g0 000 ") — v @ _
1000 | S Ei7 ap oy Wm _ (A4 oo S
7 069 o ws b Q0w p & FEA r__,:.w aer $o0w %m
CRRE ; g w0 * ' deo
mo....‘,rn.._h,_ p ".,m * it B AT 5
| el ogrzzw _, 857 m“.m S |
i 3 [ e -_Qﬁ 4 5 B =.||”. .A\_ F Loy
£ <Q___ Y a&.. _ .u"mm Q& m > L _
C3 St | L _
| 4 m |FP ” JEP FF _
w | Fow "Nk
5% ||| gatt _
Rz gsr |
. mm.u:.,..i» __
_ e _
ez ERy _

—— — — — ——— — — — ————— — — ————
—_———— s —

44 A

PO g |0

.
D



SERVICING

" (After prod 7)
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SERVICING
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" PARTS LAYOUT C(After prod 7)

)
r

)
)

y S Ore O 1S 9 o1t

/]

BLa (S

1
: 153
b

S T, S s'!_!-.lﬂlg‘ e Ok
3 -mal # .

by o 6

Viewed from solder side
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SERVICINC

PIN 8 PINS
_PINS
- . PIN 16
PIN8
PIN 7
PIN 4 / N
pin1  NOTCH NOTCH PIN it
PIN 1 ‘
SifEiae SN74S11 SN74LS390N
SN74S113
MC14518B
SN74LS26N TBP18SA030N
SN74LS196N
SN76514N
MC14066BCP
MC4044P
PIN 1 COLLECTOR HD10551P
MB8718M . EMITTER
EMITTER
COLLECTOR
COLLECTOR BASE ggggigio e
2SC732TMBL
25C1923-0 BASE
25C1959Y COLLECTOR
BOTTOM SURFACE
2SC2026 &bsa
25C2407
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SERVICING

PLL UNIT VOLTAGE CHART

(DC VOLTS)
ES) | C(D) | BGI) | G2 | REMARKS ES) | CD) | BGl) | G2 | REMARKS
Q6001 | 38 76 4.1 Q6032| o 1.0 0.7
Q6002 | 38 7.6 4.1 Q6037 | o0 2.2 0.6
Q6003 | 3.8 7.6 4.1 Q6039 | 4.7 7.2 54
Q6004 | 3.8 7.6 4.1 Q6040 | 8.2 10.8 8.8
Q6005 | 3.8 7.6 4.1 B0a1 | 54 2 all I 7 !
Q6006 | 3.8 7.6 4.1 Q6042 | 4.7 7.2 5.4
Q6007 | 1.0 7.2 1.8 Q6044 | 1.8 7.8 2.5
Q6008 | 1.8 74 25 Q6045 | 83 10.9 9.0
Q6009 | 2.5 5.1 2.6 4.8 Q6046 | 1.1 8.3 1.6
Q6010 | 5.4 10.7 6.0 Q6047 | 0.02 56 1.1
Q6016 | 0 6.5 0.7 Q6048 | 4.0 78 47
Q6017 | o 6.5 0.7 Q6049 | 34 7.8 2.7
Q6018 | 2.4 6.5 3.1 Q6050 | 1.9 8.0 2.5
Q6019 | 1.6 4.0 2.4 Q6051 | 3.3 79 3.8
Q6020 | 33 8.4 4.2 Q6052 | 4.6 7.2 54
Q6021 | 1.5 5.3 1.8 Q6054 | 0 2.0 0.5
Q6023 | 1.1 8.3 1.6 Q6056 | 0 3.1 0
Q6024 | 0.7 4.9 1.1 Q6057 | 5.2 11.3 5.8
Q6025 | 0.1 49 0.7 06058 | 5.2 7.9 5.9
Q6026 | 0 2.8 0.2 Q6061 | 1.6 7.8 1.0
Q6027 | 46 7.1 5.3 Q6062 | 3.5 7.8 3.7
Q6028 | 2.5 6.9 2.6 4.8 Q6063 | 1.8 7.7 0.9
Q6029 | 4.6 7.7 4.8 Q6064 | 8.2 11.3 8.8
Q6030 | 8.2 11.3 9.0 Q6065 | 8.4 10.5 9.1
Q6031 | 5.2 10.3 5.8
(DC VOLTS)
1 [ 23| 4 |5s | 6| 7] 8|9 [1w|1n]12]13164]15]1s
Q6022 |28 [43 (40| o | o[ — T o[ o] o |17 |44 | - [44 [53
Q6033 1.0 | 0 (1.7 |17 | - | = o8| o | - |17 | = 21|21 |0 |os |s1
Q6034 [29 [40 |17 | o =g lo | 0| = |51 |= |os |si
Q6035 |40 (05 |27 [27 (27|02 | o |02 |40 |40 |69 |05 |05 |52
Q6036 | 0 | - [41 |40 |02 |69 | 0 [42|42]| - | 0o | o | 0o |83
Q6038 [ 6.1 |36 |26 | 0 | 26 | 36 |36 | 7.3
Q6043 | — (79 |71 |40 |40 | o | — | - |26 |40 |40 |40 |71 | -
Q6053 | 6.1 |36 |26 | 0 | 26|36 [36 |73
Q6059 20 |52 | — | - |21 | = | o0 | o0 |21]52]| =] = 1|21]= 1|0 |s2
Q6060 | 0 | 0 |20 | 0 |49 | 0 |49 |28
1| 2] 3|4 |s] 6] 738 10|11 |12|13]|14]15]16
Q6055 0 |16 0 |s231] -] o |- — |20 | 5.2 |5.5/0|5.5/0|5.5/0|5.5/0
17 |18 |19 20| 21 | 22 | 23| 24 REMARKS
5.5/0 [5.5/0 [ss/0 (550 0 [s2 | o | - DATA High/Low
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Q6022

MC4044P

28C2026

28C1923-0
3SK74L

2SD882Q
SN748113

SN74511
SN74LS196
TBP18SA030
SN74LS196

2SK206-3

25C1923-0

25C2026
25C1923-0

28C2407

PLL VCO4-6

PLL VCO4-5

PLL VCO-4-4

PLL VCO-4-1

PLL VCO-4-2

PLL VCO4-3

PLL VCO-4 Buffer
Amplifier

Regulator

PLL Programmable
Divid

PLL ROM

PLL Programmable
Divider

PLL Mixer

"

PLL Buffer
Amplifier

PLL IF Amplifier
PLL Buffer
Amplifier

PLL Phase Detector

Q6051
Q6052

Q6053
Q6054
Q6055
Q6056
Q6057
Q6058
Q6059

Q6060

PLL UNIT COMPONENT APPLICATIONS

25C535B
2SC945AQ

SN16913P
25C945AQ
MB8718B

2SC945AQ
ZS(; ; 959Y
MC14518B
HD10551
JF1033B
2S8C535B
JF1033B
28C945AQ

28C1959Y
1T25

Junction FET
Transistor
Junction FET

Transistor
V_aractor
Diode

Si Diode
Varact

PLL Local Oscillator
PLL Local Buffer
Amplifier

PLL Mixer

PLL IF Amplifier
PLL Divider, Phase
Detector

PLL Reference
Amplifier
Regulator

PLL Reference
1/100 Divider
PLL Reference
1/20 Divider
PLL Reference
Buffer Amplifier
PLL Reference
Oscillator

PLL Reference
Buffer Amplifier
Regulator

PLL VCO4-6

o

Switch




SERVICING
100W PA UNIT
75 Toow e T e T T 7
] Qo2. Q03 C04.005 |
: 25C2395 25C2290 l
| Q01 25C1589 Si 1
| |
| I -
| |
Jof
P02 |
| |
3
I B
e
= E Yg'%;:f ~ g I
-
Iskd LS I
K : |
i |
Log
I3 o ®
= 212 - =
I ; o S| |48, s 3} _I_" P |
J i3 , A+ STESE SSETS D -
E s 006 uPCia308:5% SX I LS T EY S5 Iﬁ ¥ 58 l
2 2
| . I“ TX t i3SV r__.l, |
L ————————— '—--——‘—-——-——,‘.—u—;‘:l—‘——l
—
COMPONENT APPLICATIONS
VOLTAGE CHART Q8001 28C1589 Transistor TX Driver Amplifier
(DC VOLTS) Q8002 28C2395 " v ¥
Q8003 o " "
- c B REMARKS Q8004  25C2290 -- TX Final Amplifier
Q8001 0.5 13.5 1.3 X Q8005 m o o
Q8002 0 13.5 0.7 X Q8006 wPC14308 1C Regulator
Q8003 0 13.5 0.7 TX Q8007 2SD235Y Transistor o
Q8004 0 135 0.7 X G % Biod e
Q8005 0 13.5 0.7 T~ D8001 Z-033 . m?r ode egulator
8007 0.7 8.0 13 X D8002 10D10 Si Diode Temperature
.Q - - - Compensator -
D8003 v - -
D804 " " ar
IN OUT | REMARKS D&005 “
Q8006 13.5 8.0 ™ — EMITTER
S coLLecToR
BASE
EMITTER
25C2290
2SC2395
C
— INPUT EMITTER OLLECTOR
LY __BASE \ _-BASE
. EMITTER ——-—-‘\\M
croune COLLECTOR coLiecTor
uPC7808 25C1589 25D235Y
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SERVICIN(

T00W PA UNIT PARTS LAYOUT




SERVICING
COOLING FAN MOUNTING DETAIL

RADIAL FAN

(R3056970)
HEAT SINK ?
(R4056850) . M3 X8
C80 Z | a .
. MOTOR SUPPORT
: ! (RO058570)
| MOTOR

- (M2190004)

N

T9202460 [ @% l

+12V
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DIODE SW UNIT PARTS LAYOUT

SERVICING

|DIODE SW |UNIT PB-2266 (No,78--) :
l 2 L 2 l
i
| |
|
I 5 S 823 SASASAS Y oy
| a o oA o Ko cAcA o oMo
: f
COMPONENT APPLICATIONS
D7801 V06B Si Diode Switch
D7802 " o
D7803
D7804
D7805
D7806
D7807
D7808
D7809
D7810
>
o)
o
>
=
m
w
"3
== AM(TX135V) —
D7801 4 - - D7801
=—ta—A3 ' TX13.5V) . Y —>—E
D780%. — gw( ' - e—T— =07805
= “=D7802 07302 - ——
s —— ASK(TX13.5V) S 07803
X D7804 = ’ 07804 © ==
= % D7806 AM(TX13.5V) = D7806
5% A D7809 . USB(135V) ol T B s B ]
+ __**___ == = ——-»——
o, TR &7 5 1056 dw(13sy) . . U & £
S—5-—= S
o = - o o s § Viewed from foil side
Z XX x < N
= = ¥ @
» =2 < 8 & B
(TR ~ p ~ Li
T w m e
= » L v =
o Lo B = o
o e =
a g o
8 o

Viewed from component side
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SERVICING

ALC UNIT

SIGNAL LEVELS

TX: FREQUENCY: 14.2 MHz
ANT OUTPUT; SSB 100 W, AM 25 W

RX: FREQUENCY; 14.2 MHz
ANT INPUT; 0 dBg (1 uV)

VOLTAGE CHART
(DC VOLTS)
E(S) C(D) B(G) REMARKS
Q7101 0.3 —4.0 0 ALC OFF
Q7102 0.8 —4.0 0.3 ALC OFF
Q7103 -4.0 2.6 —4.0 ALC OFF
Q7104 4.4 1.6 2.6 ALC OFF
Q7105 4.9 0 4.3 ALC OFF
COLLECTOR
AiiE EMITTER |——C3—
SIDE VIEW
2SA733AP NO
2SC945AP [ "‘Iuc|
RS ey
SOURCE
- DRAIN coiL
=i
NO.
BOTTOM VIEW
2SK19TM GR RL7101

Q7101
Q7102
Q7103
Q7104
Q7105
D7101
D7102

D7103
D7104

D7105
D7106
D7107
D7108

D7109

3-52

ALC UNIT PB-2260(Na7l--) |

COMPONENT APPLICATIONS

2SAT33AP Transistor
2SC945AP
2SK19TMGR Junction FET
2SA733AP Transistor
18897 Schottky
Barrier Di.
18853 Si Diode
RD6.2EB3 Zener Diode

TX ALC Amplifier

TX ALC Meter
Amplifier

TX REF. Voltage
Detector
TX ALC Voltage
Detector

TX FWD. Voltage
Detector
Temperature
Compensator

Reverse Voltage
Protector

ALC Amplifier
Voltage Protector

-



SERVICINC

ALC UNIT PARTS LAYOUT

Viewed from component side
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SERVICING

no 3
D x
g€ ¥ o

REG UNIT

D O

I
¢ R Saak

RB1AS2

VOLTAGE CHART

(DC VOLTS)
E € B REMARKS

Q7001 12.8 12.0 12.0
Q7002 8.2 12.0 8.8
Q7003 0 0 0.7
Q7004 7.6 13.5 8.2
Q7005 8.2 13.5 8.9
Q7006 13.5 11.6 12.7
Q7007 0 10.9 0
Q7008 0 10.9 0.3
Q7009 0 0.4 0.7
Q7011 0 0 0.7
Q7012 0 0 0.8
Q7015 | —4.0/2.7 3.3/2.7 4.2/2.1 TX/RX
Q7016 3.3/2.9 —-3.9/2.9 5.0/24 TX/RX
Q7017 0/0 0/0.8 0.7/0 TX/RX
Q7018 0/0 13.5/0 0/0.8 TX/RX
Q7019 | 13.5/13.5 0/13.5 13.5/0 TX/RX
Q7020 0.8/0.9 0.8/-3.9 0.3/5.0 TX/RX
Q7021 0/0 0.4/13.5 0.8/0 TX/RX
Q7022 | 13.5/13.5 13.5/0 0.4/13.5 TX/RX
Q7023 0 13.5 0
Q7025 | 12.7/12.9 12.6/0 12.0/13.3 | TX/RX
Q7026 | 13.5/13.5 12.6/0 12.7/12.9 | TX/RX

IN OUT | REMARKS
Q7010 13.5 8.3
Q7024 | -9.1 —8.1
Q7027 13.5 5.0

g X-VER CONT
64 x- vER TX/Z5

RF TX /3.5 “
95 181AS
7, -8y
.f.?o N
!.SQ NE
se )8R0 NC
-
— 1=
-
U0l
17 LA
SIDE VIEW
= NO.
e
CoIL T — -
-
NC. coiL
BOTTOM VIEW | ;N'cl
NO.
RL7002 BOTTOM VIEW
RL7001
I

3-54



B

SERVICIN

REG UNIT PARTS LAYOUT

Viewed from component side

COLLECTOR
BASE EMITTER COLLECTOR BASE
EMITTER
COLLECTOR
COLLECTOR

2SA733AQ 2SB536K BOTTOM SURFACE
25A719Q 2SC2562Y 2SB772Q
25C945A0Q 25D882Q
25C2002L
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SERVICING

Viewed from solder side

PIN 8 COMMON
INPUT QUTPUT
PIN 14
PIN 7
NOTCH

PIN 1 uPC78L05
MC14069UBCP uPC78L08
MC14071BCP
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REGULATOR UNIT COMPONENT APPLICATIONS

Q7001
Q7002
Q7003
Q7004
Q7005
Q7006
Q7007
Q7008
Q7009
Q7010
Q7011
Q7012
Q7013

Q7014
Q7015
Q7016
Q7017
Q7018
Q7019
Q7020
Q7021
Q7022
Q7023
Q7024
Q7025
Q7026
Q7027

D7001

aaA

25A733AQ
2SD882Q

28C9%45AQ
25C2562Y
2SC945AQ
25B536A

2SC9%45AQ

T8L0O8
28C945A0Q

MC14071B

MC14069B
2SAT33AQ

"

28C945AQ
25B772Q
2SAT33AQ
28C945AQ
2S8B536K
28C2002L
uPCT908
2SA733AQ
285A719Q
78L0S

S2VB10

TrAr T

Transistor

IC
Transistor

o

IC

Transistor

IC
Transistor

e

IC

Si Diode
Bridge

[ o

Switch
Regulator
Switch Driver
Regulator

Switch

Error Amplifier
Regulator
Switch

Delay Amplifier,
Buffer Amp.
Delay Amplifier
Switch

Switch Driver
Switch

Switch Driver
Switch

DC-DC Converter
Regulator

Relay Driver

o

Regulator

Rectifier

VDB
RD9.1EB2
VoeB
RD9.1EB2
RDIOEBI
18853

Coea AV IUVL
D7003
D7004
D7003
D7006
D7007
D7008
D7009
D7010
D7011
D7012
DTO13
D7014
D7015
D7016
D7017
D7018

D1 Loue
Zener Diode
Si Diode
Zener Diode

St Diode

Zener Diode
Si Diode

RDI2EB2
15853

D019

DWIiLLL
Regulator
Switch
Regulator

Switch

Rectifier
Regulator
Reverse Voltage
Protector

SERVICING



SERVICING

LPF UNIT

P S m s T SIS S TS S TR O Rt e S e e SR SR S S bl
|
: |
[ It
| L
Poi |
% It
|
l i 0T LI 19N wid Jv‘E# L RLoE IE
| 3 o ot i Tk T ] Eif
| 3% 31 can ;u,; s istp BT oo J|,= s
> 3 Iy A - b I:
| | L0 o PSRN P LM 13K L oo
i m ALOS ; L ? ?‘;
e | ! g]_ C30 puop gf C32 ivt :’: [= il § %K
- &” bt RL Lk G3aH  LIT OBSam LB 095 R 12 .
J,q_vj ;‘;]i ®L = 2 KLIE E ]r
sera OL prs oS .; wreral @ f’@-gI - -WFE;I # o
- +o oL LI 0kdab <20 GMBuN L2 QdBan RLIM4
?L ‘-\]r % RL I e L4 gé E |
T ot s2er T ks [
i s 2, el cred? oneck acaliiii
L L2 arS.H = R 18
sere O . T V—‘O‘—ﬂb a 1
1 =r Y RLIS RL I ? 2K
O LI _I c8d S “Iw E}-‘E_ =
] b -1 RN ¥ Sl 5 Fa e
W?J % AT & m,?,..-f" L7 023.H R =
BPFE | EY Y RLIT - RL I8 g Y |
fo x 1 EY o, |
- l, = E [ ] “"',*5 ciéd %31 chd J&%I ol |
2 O
i
”
I
| | =
|
I Do — Di8 15553 = )8
| RLOI— RLI§ GZE = 18
Cé&g — CE3 C.047 x 20
A e e LPF_UMT PB-2259 (Ne.72 ) |
COMPONENT APPLICATIONS
D7201 18553 Si Diode Reverse Voltage
Protector
D7202 " " "
D7203 " " .
3 D7204 " v o
” ” ” D7205 p i i
D7206 = "
SIDE VIEW D7207 B o i
D7208 " " -
- D7209 . . .
' D7210 e .
D7211 " M %
G D7212 . " "
BOTTOM VIEW D7213 “ “ %
D7214 " ” s
RL7201-7218 Dty i i -
D7216 . " -
D7217 i " o
D7218 = v
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SERVICIN

LPF UNIT PARTS LAYOUT

m.nm " ol?
- —Ar o

o TR R R 0
AL MR ) o.

Oy, — =TT i) i) T
i T i -Daaat TR TN 3 .W
|4 ! | |
8 W8 B e I
Wt w0l 8 3 ] ol .G
BT ety e T W B
0ED
PN EVE T ARl SRl R R SR R %@
-
L R I
ol i T§) 921 1 oz 8] 801 50
) &2 ]
LA U T N R I SR T >
W e T |mu~w
RN | T T T N TN N ) (T f
1 r@mﬁstmp i anll apd rﬁcmH g r_..cm &\.r\\%.
T wov T s T &1 T e T er T 21 | e | 6o ._. T

}—Lﬁu’ 1 B oW v BOW o0 1

Q== N {1 et AL i e W, | v naaid
" - =230~ ——— &.A
5 &5 o e o TR S

> f8y m 28y Iy BLD LLD 945 Wi

c

Viewed from component side

g

5 9 82 ¢e?
ﬁ..ﬁ.o‘»TLTLT

20 “=——5ig ||\

el T
e R S

289 (@2 g2
b} L2 2
210+ ..__T A AR LY 9 vi
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e i~ e { a
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i S S s LA WOL
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SR AN e
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Viewed from solder side
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SERVICING

D7401
D7402
D7403
D7404

PUSH SW UNIT

r?@g_éw_gﬁ?@ﬁﬁaﬁq _I
| 0 B J B8 8 B BE J &
| o of#%0 o %0 oRjo0 | 00 |
| " < % I
| = 8 |
I & |
L= e T e E = |
SR el

COMPONENT APPLICATIONS

18853 Si Diode Switch




SERVICIN(

LEVER SW UNIT

[APF/nvorcH] [A&C)

LEVE
g‘?

AMEGC

Switch

Si Diode

oM
APF
n_ulﬂ O OFF
- NOTCH
o oN
6 +F
23] £32
Mo
fad
mwmww. mill
5V
Glﬂ ﬂw AMGC
on

I______——_____
o
S
]

QFF

18853

COMPONENT APPLICATIONS

|

ROC ON

S7501

|\PROC OFF |

D7501

558435

037 NYOS-v
a37 INOW
Q37 HOLON

Q37 ddv

aNo

037 DONV
037 aN
Q37 J0Hd

Viewed from component side

1371 D0Hd
a3 an
a3 DDAV
aND

037 d4dv
937 HOLON
__e..: INOW

Q37 NYDS-¥

Viewed from solder side
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SERVICING

D01

D03

oo4
po3
poz
boi
boe
E0®
E03

KEYBOARD UNIT

—= T 7
i o T I i S v O o R exm |
B | AL Sl RS &Rl SEN
L S - T E AR SR e I
2 6
| | rseaiesy | e e e |
| 070 1 001 00 I (407 [ 07 | |
BE Ll - - i !
e et L2 gl L6 [ LS J |
E: 2o | = UL L
| & ++30 | $++0 O | AL/
| | —t 4 A2
| 0 \DIAL | | \MHZ | —of a13
|3 sI5. Sig. $13 —e| 81!
N e Fea_ i | 1 Br2
' sl - Ui sl dlend S
- CE | LTRCV | LMR I
|
6
O—DQ_*M_,—— . = I
3 oo s 0P | (O ! ||
| 1 1 I
— E.DWY | (Sowd | |
| St |, s ||
| 20?7 9S8 4 55 | L4D0 | |
| HEreoNm ' | I
| PB-2262(NeT6--) LF.WPy  (S.UP | |
e — e =

FTTTTT T 11
1

ot ]

D7601
D7602
D7603
D7604
D7605
D7606
D7607
D7608
D7609

Jo1
(P28)

COMPONENT APPLICATIONS

18853

Si Diode

S0%
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EXT CONTROL UNIT

€03 000
H—

+13.5v

(1)

s LN
A6 11
I

RID 18K

33
#ig
co4
glt

w
I

LCol 088

r— #
g @om 25C945AP
o
= ROZ 10K
s

.“
=
2

vOox PTT

A-TRIP1

A-TRIP

8

- -?-o———o-*--ﬂ?-———-o—-o-
3
Vo)
R
2
:

SERVICING

COLLECTOR

EMITTER
BASE }-

2SC945AP

PINS
PIN 8

PIN 4
piN1  NOTCH

ANB552

COMPONENT APPLICATIONS

Q2201
Q2202
Q2203
Q2204

D2201

2SC945AP

AN6552
2SC945AP

15597

Transistor Switch
IC

Transistor

Schottky Switch
Barrier Di.

Viewed from component side Viewed from solder side
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SERVICING

DISPLAY UNIT

= ~Nmg oo
i3 Sss 3
$8x3 3n°*in§ CoveNesaS
aNEEES F.3%<2< SEa5aasaa
e — 000 O——————{0000 ~400000000 0, ————————
r ¥ — g el 9 DISPLAY UNIT PB-2261 (No.77- »I_I
Aiiii S LGB AR ARA S
I HHBEH HEHHBHE I
| |
DIG, 0 fc"’ :
ot LI T T |
SEG. 8 1]
s£6. ¢ Y 1 |
SEG. P 200 OOsiQ |
SEG. E |
SEG.F  |O++ 1 K I00Hz
SEG. G +j2]3je]5]e s 2l3]4 |
SEG CR/Te 1 T |
SEG Dp2 (O 1 [
sEG Dei |OF~ |
; I
| pol Do2 D03 D04 DO5 DO6 |
L 5082-7623  5082-7623  5082-7623  5082-7623  5082-7623 5082 —7623 |
[+
I<zt So fn
2 = L o2 oo >0
g039ac” < E8x >
a M '
PROC NB 109988:1 or noveH A scA

D7701

D7702

D7703 D7704_ D7

Vie

wed from component side

|

8
|
L

3 D7705 _ D7704

D7703

D7702

D7701
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Viewed from solder side



HP5082-7623

PIN 1, KEY
5082-7415

* D7701—7706 (HP5082-7623) is not used PIN 1, 7, 8, 14,

D7701
D7702
D7703
D7704
D7705
D7706
D7707

D7708
D7709
D7710

D7711
D7712

D7713
D7714
D7715
D7716
D7717

D7718

D7719

COMPONENT APPLICATIONS

HD5082-7623

HD5082-7415

LN410YP

Display LED

o

s

Frequency Display

o

Clarifier Frequency,
VFO Channel
Display

Dial Lock Indicator
TX Disable Indicator
TRX Clarifier
Indicator
Transceive Indicator
RX Clarifier
Indicator

Processor Indicator
NB Indicator
AMGC Indicator
Monitor Indicator
Audio Peak Filter
Indicator

Notch Filter
Indicator

Auto Scan Indicator

365
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FM UNIT

——————e—eNo2l ) T ———— e e e ey
Jl| FM UNIT PB-2254 ( oo Q03 122 pV cs Q04 RX: 2.2 i
i._ Q0! 2SKI9TM GR nwmnwhub_u M 0¥ nuﬂu 0.0 bvﬁuﬂ.\ﬂ 001 D02 — _

2SCI674L S To2 Ol e (Coo o T ! <] coor  1518BFMR :
| =30 LRl e s oo__-m o3 R N| SFDasssa oo €22 Y o_-_
x & 3 Mﬁ_uo 0503
AN B8 Ls |y .
Y | ?ﬂ lm w < ® m.wm .
m|I - o @™ o]
i L02 Lo
GST qos '™ ox Q09 | J OS¢ «
25C945AQ xnANBSS52 &
X
< % w»m - Qlo,an ¢
a 8171615 ‘ <
N ofets 3 2SC945Ap ©
Bl T4 b 10
x X Lo SIBBFM 15K . .o FM AF OUT
¥ ﬂumo .4 =
Lt i'd !..v ~ oy
.14 - L3 o~ “
AP .m.. 25 12
% a o .
xim 5 2 NT g j 8V
|

DIO gMVI3 |

—— — — . ———— e

Q16, Q1T 25C945APx2

—— —— —— — — —— — — — — — —— — —

FM UNIT SIGNAL LEVELS
TX: FREQUENCY; 29.0 MHz

DEVIATION; 3.5 kHz @ 1 kHz Mod.

MIC INPUT; 1 mV
FREQUENCY; 29.0 MHz
ANT INPUT; 0.38 uV (QN 20 dB)

RX:
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SERVICING
FM UNIT (OPTION)
VOLTAGE CHART
(DC VOLTS)
E(S) C(D) B(G) REMARKS
Q2101 0.8 7.8 1:5 RX
Q2102 2.2 7.8 0 RX
Q2103 0.7 7.8 1.4 RX -
Q2105 | 4.9 7.5 43 RX Ancde | Cathiods
Q2106 | 8.0/-0.5 13.0/13.1 8.8/0.05 RX/TX
Q2107 0 8.8/0.05 0.1/0.8 RX/TX B L3 &3
Q2108 0.5 4.8 1.2 RX
Quio| o 0.8/0 0.03/0.6 | RX/TX ] B L e N i
Q2111 0.13 3.0 0.8 RX Q2104 0 3. 7.1 —
Q2112 0.4 6.9 1:1 X Q2109 —8.0 8.0
Q2113 1.1 5.0 1.7 ™
Q2114 5.7 10.7 6.2 X IN ouT
Q2115 0.8 5.2 1.4 TX Q2118 | 13.2 8.0
Q2116 1.9 8.1 2.5 TX
Q2117 0.8 7.9 1.4 X
-
COMPONENT APPLICATIONS
Q2101 25C1674L Transistor IF Amplifier
Q2102 2SK19TMGR Junction FET FM Mixer
PIN7 Q2103 25C945AP Transistor Limiter Amplifier
Q2104 uPC577TH IC w
PIN 1 Q2105 2SC945AP Transistor FM Local Oscillator
Q2106 28C1959Y o Regulator
Q2107 2SC945AP " §i
Q2108 2SC945AQ o Noise Amplifier
Q2109 AN6552 IC Noise/Center Meter
uPC577H Amplifier -
Q2110 28C945AP Transistor Squelch Switch
Q2111 e " AF Buffer Amplifier
Q2112 s . MIC Amplifier
Q2113 " o
Q2114 * - Active LPF
Q2115 L . MIC Amplifier
Q2116 " " Oscillator
COLLECTOR Q2117 . o Buffer Amplifier
. EMITTER Q2118  uPC78LOS IC Regulator -
D2101 1S188FM Ge Diode Discriminator
D2102 - - 2
D2103 RD9.1EB2 Zener Diode Regulator
D2104 RD8.2EB3 “ o
D2105 1S188FM Ge Diode Noise Detector
2SC945AP D2106 " " “
25C945A0 D2107 18853 Si Diode IDC
25C1674L D2108 N i L
2SC1959Y D2109 FC63 Varactor Modulator
Diode
SOURCE GROUND
GATE DRAIN INPUT OUTPUT PO
PIN 8
-
PIN 4 / X
4 NOTCH
2SK19TM-GR uPC78L08 oo
ANGB552
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SERVICING

SOLDERING AND DESOLDERING TECHNIQUE
ON PRINTED CIRCUIT BOARDS

The FT-ONE circuit boards are tough, but mis-
handling during soldering can cause circuit traces
to “lift.”” While this does not cause permanent dam-
age 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.

~J

Use only a soldering iron equipped with a
three-wire cord, with the tip grounded. Also
acceptable is a soldenng iron i1solated 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 COMPONENTS:

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

In storage. use only sponge specially designed for
CMOS components.

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

When soldering a CMOS part onto a circuit board,
use a low wattage iron, and be sure to ground the
tip with a clip lead, if the tip i1s not grounded
through a three-wire power cord.

INSERTION OF PARTS ON CIRCUIT BOARDS

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

% (a) Bend leads slightly

:g}: (b) Straight-in mounting

3-70

(c) Vertical mounting

(d) Preformed disc ceramic
capacitor

Preformed resistor, diode, etc.

<



BASIC SOLDERING PRACTICE

N £
&

(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

.
el

,};

WNire

Terminal

Copper

SERVICING

EXAMPLES OF POOR SOLDERING PRACTICE

Solder bridge (caused by use
of too much solder)

(_E:EJ

“Cold joint” (caused by in-

sufficient heat to part of
work, resulting in poor solder
flow)

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

ar
Lﬁ}u

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

"Lifted" Trace

i Base Material

Square Cuf—}"

.060

.020

Coat Cut Area With Eastman 910
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REPAIR PARTS

PARTS LIST
SPEAKER
Symbol No. Part No. Description SP1 M4090031 SE-T7TKYA 40, 3W
DIODE
D2-7 G2090027 Si 15553
DI G2090003 . VO6B TRANSFORMER
PT1 L3030092A
CH1 L2030001 T-12
RESISTOR L1 L0021255 Balun Trans
R3 110276100 Carbon Composition FUSE HOLDER
1/2W GK 102 FH1,2 P2000012 SN-2059
R2 110276101 " o e e 10082
RS 101245681 «  Film 1/4WTJ 680Q FUSE
R7 101245102 - o o ow 1kQ Fl Q0000002 1A (Backup)
R6 101245823 . . « o« 82k | F2 Q0000007 10A (100-117 VAC)
R1 132009011 Meter Shunt F2 Q0000005 5A (200—234 VAC)
LAMP
POTENTIOMETER PL1 Q1000047 13.5V 80mA
VR1 162800061 K16B20034-2KBX2  2KBX2
VR2 162800062 K16BA004C-10KBX2 10KBX2
VR3 160800080 K1611008TE-10KB  10KB CONNECTOR
VR4 160800081 K1611008TE-10KC  10KC | 11 P1090246 D8-701B-00
VRS 162800063 K16BA100C-5M1111 12 P1090034 D7-701B-00
20KB,10KB 20KQB,10KQB | 13 P0090094 PA-125
VR6 162800064 K16BA004C-10KB,10KA 34 P0090249 QS-ABSM(I)
(o N 10KQB,10KQA | I5 P1090004 SG-7814
VR7 161800012 K 162B00BS8I-100KCX2 37 P1090001 $G-7701
100KCX2 18 P1090003 SG-7615
VRS 162800065 K16BA004C-5KBX2 J9 P0090158 FM-214-8SS
5KB,5KB 110(with wire) T9204322A | 3191-06R1
VRY 162800066 K16BA100C-5M1111- 11 P1090194 MBR-06B
500KC,IMB  500KQC,1MaB| J12 P1090111 70151
MJ1,13 P4090009 3305-014-011SN
CAPACITOR MI2 P4090017 1150-044-009
C11,12 K13170102 | Ceramic Disc 50WV 0.001xF | MI3—6,8—12 P4090016 1150-036-009
(DB200YF102Z5L2) M7 P4090010 3305-018-011SN
C2,3,8-10 K14180103 . « 63WV  0.0IuF
ae (RD871-IFZ103Z)
C4.5 K 12329001 " v 14KV 0.01uF TERMINAL BOARD
(ECKDAL103PE) SQl Q9000133 (RCV-1, RCV-2, RF OUT)
c21 K13170103 - « SOWV  0.01zF | sQ2 Q9000134 (SP, FSK, AF OUT ... )
(DB201YF103Z5L5)
C6,7.13—19 K13170473 . « SOWV  0.047u4F PLUG
: (DB207YF47325L5) Pl (with wire) | T9204296 3191-02P1
C20 [ K40179012 | Electrolytic SOWV  4.7uF | P2 (- ) | T9204297A| 3191-04P1
| (S0RE4R7) P3  ( +~ ) | T9301701 (TMP15DP)
C1 | k41140228 " 25WV  2200uF | P4 ( ~ ) | T9301702 TMP15DP
(25TL2200) P56 ( =~ ) | T9204298 5251-02
SWITCH P9 ( =« ) | T9204301 5251-02
S1 N6090001 SBN-22-09 PIO ( =~ ) | T9204302 5251-02
S2 N0190096 SRN404CN P11 ( - ) | T9204303 5251-02
$4.5 N0190094 SRN202CN PI2 (-~ ) | T9204304 5251-02
S3 N0190091 SRN1025N P13 ( ~ ) | T9204305 5251-03
s6 N0190093 SRN2046N P31 ( - ) | T9204316 5251-03
P14,18( ~» ) | T9204306A| 5251-04
P34 ( -~ ) | T9204319 5251-04
METER P35 ( =~ ) | T9204320 5251-04
Ml M0290027 AP-90 PI517( ~ ) | T9204307A| 5251-05
M2 M0290028 AP-90 PI6 ( ~ ) | T9204308A| 5251-06
P2327( -~ ) | T9204311B| 5251-06
P28 ( - ) | 19204313 5251-06
RELAY P7 ( ~ ) | T9204299 5251-07
RL1 M1190033 LY3F DC12V P29 ( - ) | T9204314 5251-07
P8.20 (  ~ ) | T9204300A| 5251-08
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REPAIR PARTS

P24  (with wire) | T9204312 5251-08 Q1015 G4800730G 3SK73GR

P30 ( ~ ) | T9204315 5251-08

P33 ) | T9204318 5251-08

P19 ( ~ ) | T9204308A 5251-09 DIODE

P22,26( ~ ) | T9204310A 5251-09 D1045 G2090015 Zener RD6.2EB3
P21,25( =~ ) | T9204309A 5251-11 D1041 G2090n42 “ RNEER




REPAIR PART!
R1102 102245224 | Carbon Film 1/4WSJ] 220k& | C1048 K10176102 | Ceramic Disc SOWV B 1000pF
(DD104B102K50V02)
C1060 K10176152 -- “ = 1500pF
THERMISTOR (DD105B152K50V02)
TH1001 G9090002 D22A C1017,1036 K10176222 - - w w 2200pF
(DD106B222K50V02)
C1013,1162,1164, | K13170102 " . v 0.001gF
POTENTIOMETER }{32’}{?;_11&%1’ (DB200YF102Z5L2)
VR1001-1009 150749202 HO812A003-2KB 2KQB 1191.1193, J
1197-1199,1202,
1203,1206-1211.
1214-1217
CAPACITOR
C1196 KO00173060 | Ceramic Disc SOWV SL 6pF C1002,1004,1010, | K14180103 o « 63WV  0.01aF
(DD104SL060J50V02) }gég:}gﬁ:}gﬁ: (RD871-1FZ1032)
C1153 K00175150 # ¢ » » |5pF 1053.1056.1065.
(DD104SL150J50V02) 1833,}852,1355,
C1104,1106 K00175180 = = w +» 18pF }09521099:“032
(DD104SL180J50V02) 1107,1109,1111,
K00175220 P - w = 22pF 1112-1130,1132,
(DD104SL220J50V02) A L i
C1096,1098 K00179006 - 2 w w 24pF 1146-1148,1151,
(DD104SL240J50V02) : }gf} }gg" 160,
C1176,1177 K00175270 “ - » w 27pF 1165-1167,
(DD104SL270J50V02) 1170-1175.
Roos0 |+ | s
(DD104SL330J50V02)
C1070,1072,1078, | K00175390 - 3 w « 39pF | C1101,1169,1185, | K13170473 - . SOWV 0.047uF
1082 (DD104SL390J50V02) }:gg'l 190,1192, (DB207YF473Z5L5)
C1079,1081,1152, | K00175470 " - w w 4TpF
1154 (DD104SL470I50V02) C1133,1134 K19149025 | Semiconductor Ceramic
C1218,1219 K00179011 " - v w 62pF 25WV  0.1uF
(DD104SL620J50V02) (UAT13X104K-L46 AE)
C1069,1073,1088, | K00175680 3 . « o 68pF CIOOI,]OgS,lOO‘), K40179013 | Electrolytic S0WV  1gF
1090 (DD104SL680J50V02) :} i}:} i 43_:{ }gg: (50RE1)
C1087,1091 K00175820 o . w w 82pF 1157
(DD1045L820J50V02)
C1105 K00179013 ” o « w 9IpF | CHMLUIZIUY] | KGOTZH008 | o 1BWY"  1URE
(DD105SL910J50V02) . {3?3;}332;}83‘3; (16RE10)
C1062,1064 K00175101 - - « + 100pF | 110011081110,
(DD105SL101J50V02) 1144.1145,1149,
C1097 K00179017 - - w » 130pF | 1205
(DD105-257SL131J50V02) C1003,1014,1029, | K40129016 " o 22uF
C1050,1052 K00175151 - - « o 150pF ig‘}]g:}gggjggz: (16RE22)
(DD1045SL151J50V02) 11021213
C1038,1040,1057, | K00175181 - " « w 180pF
1071 (DD104SL181J50V02) C1150,1159 K40129008 . . 33uF
€1023,1025,1059, | K00175221 " " w o 220pF (16RE33)
1080 (DD104SL221J50V02)
C1006.1008,1018, | K00175271 " - w w 270pF
igg?!::ggi:iggg: (DD104SL271J50V02) INDUCTOR
1204 L1053 L1020700 0.45uH
L1082-1084 L1190092 FL4H-R47M 0.47.H
C1016,1021,1037, | K00175331 - . « v 330pF | L1048 L1190004 FL4H-R68M 0.68xH
1051,1089 (DD104SL331350V02) L1046,1050,1059 | L1190005 FL4H-1ROM 1uH
C1020,1033,1039 | K00175391 - " « = 390pF | L1033 11190006 FL4H-1R2M 1.2:H
(DD104SL391J50V02) L1051,1055 11020701 1.4xH
C1049 K00175471 - . # « 470pF L1190087 FL4H-1RSM 1.5uH
(DD104SL471J50V02) L1031,1035,1038 | L1190007 FL4H-1R8M 1.8xH
C1034,1046 K10176561 " - « B S560pF | L1052,1054 11020702 2.0uH
(DD104B561K50V02) L1043 11190008 FL4H-2R2M 2.2.H
C1019,1022,1024, | K10176681 " - « w 680pF L1190126 FL4H-2R4M 2.4.H
1031 (DD104B681K50V02) L1047,1049 L1190009 FL4H-3R3M 3.3,H
C1007,1058 K10176821 " - « w 820pF L1190010 FL4H-3R9K 3.9.H
(DD104B821K50V02) L}gilz).ms-t,loss, L1190011 FL4H4RTK 4.7,H
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MEVANCYVARLS

FL4H-5R6K

L4H-6REK

I.ll]l‘«)—l:'r'_-‘_'%

L101s
L1006, 1009, [nf_t__!
LIOO2 10030 7

o7,
1014

L1008, 1057

L]tl\" 10610, 1!!6
7110751078,

i”t‘»"'l.'lf].‘i]

116610172

1074,1079

L1025-1027.1041,
1045
L1028.1029.1037.
1039
1042.1044

LIOl6.1017 )

TL1190029

FL4H-8R2K

T 11190014
L1i9nnts
111906019

FL4H-100K
FL3H-120]
[FSH-150K

LI19002] I'LSH-T180K
LJ:“'M‘ FL3H-220K
I]IU]U'.‘ :-1._\.H-2”tlk

Lit9an27 FLSH-360K

FLSH-70K

L1T190020 FLIH-1SIK

Lii90017 FLSH-102K

Ilnl_‘; 12

LI020694
LH020692A

1 rh‘,-.m'-'.

LI0206964

TRANSFORMER
Loi2omss
I .\_'s!-'i_ 2_!_'1:‘-15_(\ -
LO0O21123
LO0211224
CONNECTOR
POOGD2TS EEERIRIN

S6uH | Q30283029 G33073208
6.8uH Q300530073009 G33094351P
3011 30203026,

o e e e
. 3027 3031,3036,
8.2uH 3038
r - - .
10uH Q3001 G330945107
12uH
15uH
18uH Q3034 GI90023
22uH O3033.3033 GINGu03s
27uH Q3I002-3004, 480073060
323-30258
39uH .
4TuH
150uH
Dmr: L3010,302 G290 165
T D3017 V2090043
imH D3001 3062 G2090029
3003 30
D3nle o Glognls? )

N3] 2278
N3002 HIO2369
3003 CHO102429
N0

TH3001.3002 GON9NNG
Al B J.,'s':'\u" o

o
R3144 2
Rinve 3':‘:‘3.
R3006.3039

SO6S A2

FET
I IN33B

ISKIYTM-GR

3ISK

T3GR

S

-1
H{-18 1 3P
HC-18/ L3P
HC-18/13P

THERMISTOR
ST-250

HESISTOH

FOSIM-S
MW-104
1560

RDS1TB-2
R4 11B-2

IS855

E] 44‘\\*| 7
1531 1 MHz~
24 5MHe

15,2 14MHx

Q3000011 1o RIS 3028 3043, [ g
D ] 3044 3063 308
B 30843092,
S 31033114,
3134.3143
B . R3108 L e |
B R3128 90 |
Symboal No. | PartNo. | Description RS B
__PB_AEE__\.'SS FO002253B Printed Circutt Board R3023 J02235271 a __i_ :__ e |
CO022530 P.C.B. with Components | Rr3tio . J02245331 | . 3300
i I R3011  JO2245391 o o« . 3909 |
[ ] R3015,3017.3045. J02245471 . . L. 470 |
- o 3064,3085,3142
[ Q3022 G1090236 ANGS32 R3138 102248561 . 5608
| Q3030 G1090153 MBSTISM ' R3003.3060 102235681 6800
[ Q3010 G1090257 MC14066BCP R3016.3022.3027, J02245102 .18
Q3008.3032 T G1090012 SN16913P B t'f;;"v{gg 004
Q3037 G 1090080 wPCT8L0S 31263131 ) B
_ - R3116 102245122 . R T
R3037.3049,3055, | 102245152 1.3k82
TF{ANSISTOR ER RN
Q3006.3039 G3107331P  2SA7T33AP | raoTos113 102245222 . 20k0
Q3021 G3107331Q 2SATIZAQ R3117 102245272 . . e 27RO
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REPAIR PART:!

R3005,3038, 3100 | J02245332 | Carbon Film 1/4WSJ 3.3ke | C3094 K00175180 | Ceramic Disc SOWV SL 18pF
(DD104SL180J50V02)
R3067 102245392 « ~ 39k | C3093 K00179005 o o w « 20pF
R3009,3013,3020, | 102245472 P o 47kR (DD 104SL200J50V02)
B g C3148 K00175390 |~ % w = 39pF
3150,3152 (DD104SL390350V02)
R3046,3052,3053, | J02245562 , « 5.6k | C3058,3142 K06175470 = " . UJ 47pF
3056 (DD104UJ470150V02)
R3029,3057 102245682 . «  + 6.8kez | C3001,3136,3063 | K00175470 » - . SL47pF
R3002,3075 102245822 PR o« 8.2kQ (DD104SL470I50V02)
R3030.3047,3058, | J02245103 . . «  ~ 10ke | C3140 K06179047 o . .« UJS1pF
3096.3079:3087, (DD104UJ510J50V02)
3094.3095.3147 C3074,3121,3123 | K00173560 " " .+ SL 56pF
R3007,3014,3021, | J02245153 o " v « 15kq (DD104SL360J50V02)
3087 €3056,3057 K06175680 | - « UJ 68pF
R3008,3041,3061, | 102245183 . w18k (DD105-257UJ680350V02)
3077,3082,3107 K02175101 . 5 = CHI00pF
R3042,3057,3062, | 102245223 FRE o 22kQ (DD107CH101J50VA)
gg;gg%g—g?gg- C3065,3095,3122, | K00175101 = m . SL 100pF
3133:3140:3154’ g}gg'3l35'3149’ (DD105SL101J50V02)
R3024.3141 102245333 " : 33ke | C3059,3071,3072 | K06175101 " o » U 100pF
R3001,3034,3050, | 102245473 PR .~ 47kQ (DD106UJ101350V02)
3051,3136,3149, C3076,3077 K10176101 B P .. B 100pF
3151,3153 (DD104B101K50V02)
R3068.3072,3132, | 102245563 e . S6kn | C3130,3131 K00175121 e » -~ SL 120pF
3146 (DD105SL121J50V02)
R3031 702245683 - . "~ 68Kk K02175151 - o CH150pF
R3018, 702245104 . : o« 100k (DD109CH151J50V02)
3137-3139 C3066,3067 K10176151 - - .~ B 150pF
R3032,3111,3127 | 102245124 PR o 120kQ (DD104B151K50V02)
R3090,3091 J02245184 - . . 180k | C€3002,3003 K00175151 " 1 = SL 150pF
R3088,3089 102245224 P o 220k (DD104SL151J50V02)
R3026 102245274 PR o 270k | C3021,3046,3047, | K00175221 " ” o 220pF
102245394 w . 390kn| 313 (DD107SL221150V02)
R3036 102245105 “ W o IMQ | C3013 K00175331 B v .« 330pF
(DD107SL331J50V02)
BLOCK RESISTOR C3006,3007,3024, | K13170102 o -. «  0.001uxF
RB3001 140900026 | RK1/16B6R220K 220k2x6 320 8% 5090, (DB200YF102Z5L2)
RB3002 140900006 RK1/16B8R47KS 4Tk2x8 3096,3097,3099,
rorenTioweTer S
VR3001 150749102 | HO812A002-1KB 1kQB 3158
VR3002 150749202 «  005-2KB 2keB | €3004,3005,3014, | K14180103 " . 63WV  0.01uF
VR3007 150749502 « 004-5KB scgp | 3018.3023.3030, (RD871-1FZ-103263Z)
VR3004,3005 150749202 003-2KB 2kQB 30373045,
VR 3006 J50749104 008-100KB  100knB| 3048-3055,3060,
30623064,
CAPACITOR 30683070,
C3052 K00179001 | Ceramic Disc SOWV SL 0.5pF 3073,383,%8;2,
(DD104SLOR5C50V02) 2831:3100:3102:
C3056 K06172030 * . ~ Ul 3pF 3105,3108-3115,
(DD104UJ030350V02) 3117.3118,3120,
C3089 K00172040 |« = « « 4pF I e oy
(DD104SL040C50V02) 3157.3159,3161,
C3055,3057 K06172050 “ - « « 5pF 3162
(DD104UJ0S0J50V02) cgg?g—ggi%,mw K13170473 " o S0WV  0.047uF
C3098 K00173070 - » « SLTpF 3020.3022.3023, (DB207YF473Z5LS)
(DD104SLO70DS0V02) 3027.3028.3035
C3061 K02173080 = - - CH SpF C3032,3101,3103, | K40179013 |  Electrolytic . \uF
(DD104CHO80D50V02) 3151 (50RE1)
C3145,3160 K00173100 B " . SL 10pF | C3106,3107 K40179001 - . 1uF
(DD104SL100D50V02) (ECE-A1HK01050V1)
C3141 K02175150 - o .~ CH 15pF | C3029,3034, K40129004 o 16WV  10uF
(DD104CH150J50V02) 2322;3?33;3??2; (16RE10)
C3143 K06175150 o o « UJ 15pF 3119.3146,3155,
(DD104UJ150J50V02) 3156
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REPAIR PART

TRIMMER CAPACITOR Q4027,4029,4030, | G3309451P | 2SC945AP
TC3001,3002 R9100024 ECVIZW60x40 60pF 23%3-40344035
Q4019 G3307320G | 2SC732TMGR
INDUCTOR
L3012,3025—3027 | L1190092 FL4H-R47M 0.47uH
L3010,3024 L1190004 FL4H-R68M 0.68uH DIODE
L3007 L1190006 FL4H-IR2K 1.24H | D4006 G2090029 Ge IN60
L3033,3034 L0021268 2.4uH | D4001-4005, G2090027 Si 18553
L3021,3022 L1190027 FL5H-390K 39xH 4007-4017,4019,
13002 L1190033 FLSH-820K 82u:H 40224026
L3030-3032 L1190018 FLSH-121K 120pH | D4021 G2090158 Zener RD4.7EB2
L3001,3003,3006, | L1190020 FLSH-151K 150uH | D4018 | G2090152 - RD5.1EB2
L D4020 | G2090042 - RDS.2EB3
3023,3028 D4027 G2090012 o WZ110
13004,3005,3029 | L1190017 FL5H-102K 1mH CRYSTAL FILTER
13018,3019 L1190035 FL7H-392] 3.9mH | XF4001 H1102035 XF-8.9KP
RESISTOR
TRANSFORMER R4113 710276229 Carbon Composition
T3001 L0020158 1/2W GK 2.20
T3002,3003 L0020101 R4122 102245220 »  Film 1/4WS] 220
T3004 L0021118A R4001,4007,4165, | 102245560 B . v e 560
L0021119A 4166
L0021121 R4013,4043,4062, | J02245101 " o e e 1009
T3007 L0021124A ﬁgg:j{ iﬁ;i{ii;
T3008 L0021125A 4147:4149,4155
T3009 L0021127A
T3010,3011 L0021126A R4089 101245221 o B « TI 2200
T3012 L0021092A R4112.4164 102245221 B v ~ S] 2209
T3013 10020404 R4066,4162 102245271 p » v 2708
R4005,4168 102245331 " -- « e 33092
R4097,4121,4144, | J02245471 B B “ e 4709
CONNECTOR 4163
13001 P0090256 5046-08A R4060 J02245561 - . v w5608
R4148 102245681 o -- o e 6809
R4082,4117,4128, | 102245821 o o w8209
Q5000011 Wrapping terminal C 4152,4159
R4057,4074,4084, | 102245102 " “ v e 1kQ
4102,4124.4126,
412741294131,
A 4139,4141,4146,
Symbol No. Part No. Description 415141544156
PB-2252 F0002252A | Printed Circuit Board R4092 102245122 . " v e 1.2k
| PB-2252A C0022520 P.C.B. with Components R40124172 J02245152 o v v ow 1.5k02
R4157 102245182 B " v e 1.8kQ
R4036-4039.4138 | 102245222 o B wow 2.2kQ
Ic R4002 102245272 " " o 27kQ
Q4006,4020 G1090246 AN6552 R4047,4053,4064, | 102245332 B E » e 33k0
Q4036 G1090063 TAT7060AP 4116
Q4002 G1090257 MC14066BCP R4096,4171 102245392 " B o 39k0
Q4013 G1090053 MC14081BCP R4003,4021,4034, | 102245472 " o v e 4.7kQ
Q4008 G1090384 MC14538BCP 33?3:%:33‘—}?:
0Q4031,4033 G1090340 MC1496CP 4073.4093.4094.
Q40034004 G1090077 MC3403P 4107.4108.4111
Q4001 G1090012 SN16913P R4067,4080,4087, | 102245562 B " w56k
Q4005 G1090084 | nPC78L05 4133
wali24,4025 G1090080 uPC78LO0S R4070,4109,4115 | 102245682 . . v w 6.8kQ
Q4028 G1090164 #PC2002H R4158 102245822 w o o o B.2kO
R4006,4008,4011, | J02245103 B . e 10kQ
3832'2332'4052
TRANSISTOR 4058.4063.4068,
Q4007,4009—4012.] G3309451P | 2SC945AP 4069,4075.4077,
4014-4018.4021, 4083.4099.4105,
4022,4023,4026 41104120
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REPAIR PART

R4130,3137,4153, | 102245103 Carbon Film 1/4W S 10kQ | C4058—4060 K50177223 | Mylar S0WV  0.022uF
4170 (50F2U223M)
R4169 102245123 - » « » 12ka | C4019,4020,4050, | K50177333 - " 0.0334F
R4026,4029 102245153 " - w o 15kq 4051 (50F2U333M)
R4017.4085 102245183 . " w18k | C4100,4101 K50177473 o v 0.047uF
R4072,4078,4104, | 102245223 . - « » 22kQ (S0F2U473M)
4106 C4071,4076 K50177104 " 3 0.1uF
R4095,4118,4135, | 102245273 o " o 27kq (S0F2U104M)
414234161 C4127 K40179010 | Electrolytic w 0.474F
R4019,4020,4098, | 102245333 - o «  « 33kq ' (S0RE-R47)
4119,4123,4125, C4031,40354129 | K40179013 " " 1uF
4134,4143/4160 (SORET)
R4018,4086 102245393 « . 39kq | C4013.40164017 | K40179009 = = 2.24F
R:gég.iggg,ig;g, 102245473 -- v 7 47k (SO0RE2R2)
ot el C4023,4027,4028 | K40179011 o 3.3uF
(SORE3R3)
R4055.4059 102245683 - - ~ « 68kq | C40454070 K40179012 w 4.7uF
R:ggg—:g;g.mﬁs 102245104 B ~ ~ 100kq (SORE4RT)
el I c:g??::ggz:iggg: K40129004 = 16WV  10uF
4030.4033.4038, (36RE1L0)
R4101 J02245124 . . . 120k 4039,4041,4043,
R4015,4033,4076, | 102245224 - ; o . 220k | 4048,
4088 4052-4055,4057,
4061,4064,4066,
R4027,4028,4042, | 102245684 = , + o« 680k | 4067.4074.4079
4051 4085-4087,4096,
R4004,3009,4010 | 102245105 R e M| e sieteio,
4109,4118,4122,
THERMISTOR 41254128
TH4001.4002 G9090011 SDT-1000 c:g é g.jo;g,:tli.;»tls. K40129002 B o 47uF
4126 AL GREAT)
POTENTIOMETER C4073 K40129007 " 2 100xF
VR4009,4011 150749501 HO812A001-500B 50028 (16RE100)
VR4010 150749102 002-1KB 1kQB | C4009 K40129009 " o 2204F
VR4004.4008 150749502 «  004-5KB 5k0B (16RE220)
VR4001,4003, 150703103 EVL-VOAAOOB14 10kQB | C4072,4075 K40129019 p «  1000uF
150749503 HOS12A  50kQB 50k2B | C4130 K70167684 | Tantalum  35WV  0.68uF
VR4002 150749105 HO812A IMQB IMQB (CSISE1VR68M)
CAPACITOR C4032,4036 K70127225 o 16WV  2.24F
4090 | K00179005 | Ceramic disc SOWV SL 20pF (CS1SE1C2R2M)
(DD104SL200350V02) K70127685 " 16WV  6.8uF
C4046,4047 K10176471 B - « B 470pF (CS15E1C6REM)
(DD104B471K50V02) INDUCTOR
C4001,4002,4005, | K14180103 o ~  63WV  0.01uxF | L4003,4014,4015 | L1190023 FLSH-220K 22uH
:3%,18?}:8;2. (RD871-1FZ-103Z63V) L4018 L1190018 FLSH-121K 120uH
4037.4040.4065 L4001,4002, L1190020 FLSH-151K 1504H
4068‘4077‘4073’ 4004—-4007,4009,
4030’—408“1, ’ 4010,4013,4016,
4091-4095.4105, 4017
410641084110,
i}}g,giggﬁlﬁﬁ. L4008 4012 L11590017 FLSH-102K ImH
T i L4011 L1190102 S-104K 100mH
C4015,4069,4089, | K13170473 . S0WV  0.047uF
4113,4117,4121, (DB207YF473Z5L5)
4135 TRANSFORMER
C4132-4134 K13170103 - - » 0.001xF | T4001,4002 L0021084A
(DB201YF103Z5L5)
C4022 K50177102 | Mylar v 0.001uF
(SOF2U102M) CONNECTOR
C4021 K50177222 “ «  0.0022xF [ 74001 P1090248 IL-D-9S-S3TA2
(50F2U222M)
C4062,4063 K50177472 B «  0.0047uF
(S0F2U472M) Q5000011 Wrapping terminal C
C4025,4026 K50177682 - « 0.0068uF
(S0F2U682M)
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REPAIR PARTS

Sy¥bol No. Part No. Description 1/4WGK 1002
PB-2251 F0002251 “Printed Circuit Board R5152-5161 102245680 Film Sl 680
C0022510 P.C B. with Components R5045.5049 102245101 - . 1000
R5106-5110 102245121 - o e 1202
R5051 1302245221 v w2200
ic R5047,5059 [ 702245331 3308
Q5048,5060 G1090027 MC14001BCP R5070 [ 102245391 | - . n e 3900
Q5025,5026 G1090068 MC14011BCP R5061,5162-5167 | 102245102 o 1k
Q5050 G1090176 MC14012BCP R5001,5004,5007, | 102245222 . " © e 2.2k0
Q5052 _ G1090067 | MC14013BCP §313;§35%§35?: .
Q50345059 G1090257 MC14066BCP 5028.5031-5033 |
Q5047,5051 G1090126 MC14069UBCP |
Q5031,5045,5046 | G1090053 MC14081BCP R511§’5”§’§}§2‘ 102245272 M N v 2.7k
Q5049 | G1090149 | MCI4S10BCP giiélggﬂblszf
Q5042-5044 | G1090364 MN1201A 5134.5137.5139,
Q5053 | G1090367 MN9005 5141.5143.5145.
Q5024 G1090365 SN7406N 5147,5149,5151
Q5021 G1090378 TBP18SA030N-0378 R5086 102245332 . o e 33k
(BPF SELECT) R5101-5106 102245392 3.9k
Q5022 G1090379 TBP18SA030N-0379 R5055 102245472 | 4.7k |
' (TX BAND SELECT) RS058 102245562 o e e 5.6k
Q5023 o T'Gmgmso TBP18SA030N-0380 RS5136,5138,5140, | J02245822 . " 8.2k
| (VCO SELECT) g}ié;g%gg'ﬂ‘*ﬁ-
R5002,5003,5005, | 102245103 ne 10k
jooeens s
Q5072-5079 G3107190R 2SATI19R 5015,5017,5018, |
Q5002,5004,5006, | G3107331Q | 2SA733AQ 5020,5021.5023, |
5008.5010.5012, 5024,5026.5027.
5014.5016.5018, 5029,5030,
5020,5035-5040 503425039, _
S111-5113 | N
Q5032,5033, G3309451P | 2SC945AP R5088-5092,5117.] 102245123 12k
5054-5058,5061 5119.5121,5123,
Q5001,5003,5005, | G3313170R | 2SC1317R 312551273123,
5007,5009.5011, s ,
5013.5015.5017.
5019/5027.5028. R5056 102245153 | ' e 15kQ
5030.5041, R5087 102245183 | - . . 18k
5062-5071 R5060,5083, 102245333 : .33k
Q5029 G3402880K | 2SD288K 5093-5100
’ - R5065 110246333 » Composition
1/4W GK 33k
DIODE R5040,5041,5053, | 102245473 Film SI 47kQ
D5025 G2090029 Ge IN60 23%};28?‘;;2??2-
D3001-5007, G2090027 Si 18853 i
e s0re: R5082 | 102245563 | - s6kQ
5021-5024, R5075-5078 | J02245823 | - . o 82kt
5026-5030, ) 79 . . . "
30263030, “?8?1;282?:285;: 102245104 | 100k
5056,5057 50855114 ; '
D5058 G2090201 Zener RD3.3EB3 R5068,5079 | 302245224 220k
D5008-5011,5031, G2090193 RDS5.6EB3 R5054 102245274 . e 270k
5055 ' R5080 102245474 . . v« 470kQ
D5015 G2090181 - HZ7BIL R5042 J02245564 - = e 360k
D5020 G2090155 . RD9.1EB2 R5052 302245105 . e IMQ
| IC SOCKET
QS5001 P3090033 116-16-30-114 16P | | BLOCK RESISTOR
Q85002 P3090036 116-40-30-114 40P RB5002—5004 140900025 | RK1/16BSR2.2K 1/16W 2.2k0x8
B RB5001 140900024 | RKI1/16BSR10K 10kS2xS
RBS00S | 340900011 | RK1/16B6R10K 10kQx6
RES - IR
R5044 102245569 Car.  Film 1/4WS] 5.6Q
R5046,5048,5069, | 102245100 . - v . 100
5168
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REPAIR PARTS

CAPACITOR p
C5045 K00175101 Ceramic Disc 50WV SL 100pF Symbol No. Part No. Description
(DD105SL101J50V02) PB-2257A FO002257A | Printed Circuit Board
C5043 K00175221 " " w o 220pF C0022570 P.C.B. with Components
(DD107SL221J50V02)
C35042 K00175271 = = « = 270pF
(DD107SL271J50V02) ic
C5037-5040 K10176102 " " w 0.0014F | Q6060 G1090296 HD10551P
(DD104B102K50V02) Q6055 G1090153 MB8718M
C5001,5050-5052 | K14180103 " « 63WV  0.01xF | Q6022,6034 G1090087 MC4044P
(RD871-1FZ-103Z63V) Q6036 G1090257 MC14066BCP
C5018-5029 K13170473 " »  SOWV 0.047g4F | Q6059 | G1090108 MC14518B
(DB207YF473Z5L5) Q6035 G1090372 SN74LS26N
C5030,5049 K19149021 | Semiconductor Ceramic Q6013,6015 G1090033 SN74LS196N (T.D)
25WV  0.0474F | Q6033 G1090109 SN74LS390N
(UAT08X473K-L45AF) Q6012 G1090017 SN74S11IN
C5032-5036,5041,| K19149025 -- « «  0.uF | Q6011 | G1090371 SN74S113N
5044 5046.5054 VAT 2YA104K-L46AE) Q60386053 7 7GI090012 | SNI69T3P
Cs013 K50177222 | Mylar SOWV 0.00224F | Q6043 G1090062 SN76514N
(S0F2U222M) Q6014 G1090376 TBP18SA030N-0376
C5015 K50177223 " v 0.0224F (PLL DATA-1)
(50F2U223M)
C5002,5008 K50177104 - v 0.1uF
(SOF2U104M) TRANSISTOR
C5016,5048 K40179013 | Electrolytic SOWV  IuF Q6061,6063 G3090020 JF1033B
(S0RE1) Q6047 G3090005 MPS-A13
C5047 K40149001 " 25WV  4.74F | Q604160516062 | G3305350B | 2SC535B
(25RE4R7) Q6023-6025,6046 | G3307320B |  2SC732TM-BL
C5003,5006,5010, | K40129004 " 16WV  10gF | 06026,6027.6030, | G3309451Q | 2SC945AQ
5012,5031 ' (16RE10) 6037.6039.,6042,
6044.6050,6052,
C5011 K40129001 s " 330uF 6054 6056 6057,
(16RE330) 6064
C5017 K40109003 = 10WV  3304F | Q6001-6006,6008,| G33192300| 2SC1923-O
(10RE330) gg;gzggigﬂm-
C5003,5007 K40129006 " 16WV  4704F
(16RE470) Q6031,6040,6045, | G3319590Y | 2SCI1959Y
C5004,5009,5055 | K40129019 " .~ 10004F | 6058,6065
(16RC1000) Q6007,6019 G3320260 25C2026
C5014 K70167224 | Tantalum  35WV  0.22u4F | Q6021 G3324070 25C2407
(CS15E1VR22M) Q6010 G3408820Q | 2SD882Q
C5053 K70167474 p w  0AT4F
(CS1SE1VR47)
FET
Q6049 G3090035 2SK19TM-GR
INDUCTOR Q6016,6017 G3090052 2SK206-3
L5003 12030068 1.8mH Q6009.6028 | G4800740L | 3SK74L
L5001,5002 L2030067B | 3mH
DIODE
CONNECTOR D6023 G2090029 Ge IN60
15002 P0090220 5045-04A 4P D6003,6006 6008, | G2090027 Si 18853
15001 P0090221 5045-05A  SP COr05012,6014,
15005 P0090222 5045-06A 6P B
15004 P0090224 S045-08A 8P D6017 G2090118 Schottky 18597
15008 P1090250 3024-08CH 8P D6027 G2090043 Varactor MV104
15003,5006 P0090225 5045-09A 9P D6001,6002,6004, | G2090107 " 1T25
15009 P1090251 3024-09CH 9P 28??;23?3;28?3:
15007 P0090227 5045-11A 11P 6020,6028
D6016,6022,6029, | G2090193 Zener RD5.6EB3
6030
D6015,6018, G2090155 " RD9.1EB2
60246026
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REPAIR PARTS

CRYSTAL R6028,6029,6031, | 102245103 Carbon Film 1/4W SJ 10kQ
X6003 H0102431 HC-18/U 20.0MHz g?ggzg{gg:ggé:
X6001 HO0102432 i 48.615MHz 6139,6141,6152,
X6002 HO102433 - 54.28MHz 6165.6173.6180,
6184,6185.6187,
6209.6210
RESISTOR
R6055 110276339 Carbon Composition R6201 702245153 - w15k
1/2W 3392 | R6079 102245183 " v« 18k
R6073 102245479 »  Film 1/4WSJ 4.7q Rgg?(z},gg{l)g.gggg. 102245223 ? w w 22kq
Rgﬁggﬁg:g?%: 102245100 . ' w100 £025.6030,6004,
61336197 6107.6133.6142,
! 6151.6163.6164.
R6034 102245180 . . - 180 6172,6179,6188 |
R6087,6115,6158 | 02245220 " - . 20 R6052,6100,6120, '-302245333 “ ow «  w 33k0
R6042,6045 102245390 o o w390 6169
R6127 110246680 Composition * GK68Q R6178 702245393 - pr . - 39kq
R6069,6198 102245680 “  Film ~ 8] 68 R6037,6049,6051, | 102245473 % w o« 47kq
R6082 102245820 - - o 820 6099,6101,6206
R6006,6012,6017, | 102245101 o 1002 | R6068,6086 102245563 . o « w S6ka
23&8:283;:2825] R6076,6168 102245683 o " «  w 68kQ
6063-6065,6071, | R6114,6177 J02245823 o " Iz « B2kQ
6075,6077,6081, | R6050,6098,6104, | 102245104 : z 100ks2
6095.6096.6103. 6105,6157.6161.
6109.6129.6130, 61626181
6134.6137.6143.
6145,6146,6148, R6092,6192,6195 | 102245124 B W e 120kQ
6150.6167.6171. =
6174.6176.6182, R6128 J10246124 Composition
6189.6191.6204. 1/4W GK 120kQ
6212,6213 R6207 102245334 «  Film ~ SJ 330k
R6056 102245151 " - w1509 | R621S | 702245394 P « w 390kQ
R6054,6066,6067 | 102245181 Iz " «  ~ 1809 | R6126 102245565 o - -+ 56MQ
R6044,6053,6074, | 102245221 " " e 2208
6102 BLOCK RESISTOR
R6033,6035 102245271 . w2702 | RB6001 J40900025 |RK1/16BS8R2.2K 1/16W 2.2k0x8
R6090,6135,6199 | J02245331 - « = 3302 | RB6002 140900019 | RK1/16B8R100K 1/16W 100kS2xs
Kb07062036213 | 102245391 o " n e 3908
R6048,6072,6078, | J02245471 - " v w4709 POTENTIOMETER
g?ﬁg-g{ﬁ’m“' VR6002 351740501 | EVNB3AAOOBS2 5000B
) VR6001 J51752503 RGS6-FAN S0KB 50kQB
R6190 J10246471 L Composition
1/4W GK 4708 CAPACITOR
R6175 J02245561 & Film 8] 5609 C6183 K00172010 Ceramic Disc 50WV SL 1pF
R6085,6155 702245681 " - o e 680Q (DD104SL010C50V02)
R6170 J02245821 o L o 8200 C6115 K00172020 - - R
R6038,6047,6057, | 102245102 " ” o 1kQ -' (DD104SL020J50V02)
2??}’2?5‘%'2{?2' C6062,6064,6122 | K06172030 " “ w UJ 3pF
6123.6124.6136. (DD104UJ030J50V02)
6140,6166.6183, C6089,6172,6268, | K00172030 “ " -+ SL 3pF
6186,6196,6208 6269 (DD104SLO30C50V02)
R6089 110246102  Composition C6214 K06172040 . « UJ 4pF
1/4W GK 1kQ (DD104UJ040I50V02)
R6125.6193,6194 | 102245152 »  Film ~ SJ 1.5kq | C6219 K00172050 " "  SL SpF
R6046,6058—6060,] 102245222 ” - o w 22kQ (DD104SLOS0CS50V02)
g?gg:gétl)g:giﬁ« C6063,6121,6124 | K06172050 - o « UJ SpF
(DD104UJ050J50V02)
R6159 110246222 #  Composition C6112 K00173060 - o » SL 6pF
1/4W GK 2.2kQ (DD104SLO60D50V02)
R6147 102245392 "  Film ~ SJ 39k | C6087 K00173090 " " w @ 9pF
R6202,6216 702245472 P v » 47kQ (DD104SL090DS0V02)
R6160 102245562 T v« 56k | C6185 K02173090 . . « CHO9pF
R6083,6084 102245682 - 2 ~ 6.8kQ (DD104CH090D50V02)
R6080,6203 102245822 o . -+ 8.2k | C6005,6012,6019, | K06173100 . . « UJ 10pF
R6001,6003,6005, | 102245103 “ - « 10k 6026,6034,6042 (DD104UI100350V02)
6007,6009.6011, 6171,6216,6218
gg{gzggig:gg}g: C6181,6203 K02173100 | - - ~ CH 10pF
6023.6024.6026 (DD104CH100D50V02)
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REPAIR PARTS

C6191,6207,6212, | K00173100 “ o « SL10pF | C6186,6187,6190, | K14180103 | Ceramic Disc 63WV  0.01uF
6220 (DD104SL100D50V02) 6192,6199,6201, (RD871-1FZ-103Z63V)
C6004,6011 KOGI75120 |~ =~ - UIIZPF | Sai3eatecary
(DD104UJ120D50V02) 62216222, 550
C6118 K02175120 " " . CHI2pF 2%%233%&’;?5336;
(DD104CH120150V02) 6238,6244,6245,
C6194 K00175120 = » « SL 12pF 6247.6249.6250,
(DD104SL120J50V02) oo rae
C6018,6033,6041, | K06175150 » = » UJ 1SpF
6065,6202,6204 (DD104UJ150I50V02) C6068,6071-6077,| K13170473 . « SOWV  0.047uF
C6085,6092 K00175150 » " . SL 15pF 6097,6102,6103, (DB207YF473Z5L5)
(DD104SL150J50V02) vty
C6025,6028,6036, | K06175180 - . . UJ 18pF 6160.6165.6241,
6044 (DD104UJ180J50V02) 5223-5253-6251
C6251 K00179005 " i « SL 20pF 82
(DD104SL200J50V02) 6104 K50177104 | Mylar v 0.1uF
C6006,6013,6020, | K06175220 = i . UJ 22pF (50F2U104M)
6253 (DD104UJ220I50V02) C6110 K40179010 | Electrolytic v 0474F
C6223,6225 K00175220 . . - SL 24pF (SORE-R47)
(DD104SL240J50V02) C6069,6081,6164, | K40179013 " 1uF
C6053,6056,6084 | K00175270 . @ w w 27pF 6239 (S0RE1)
(DD104SL270150V02) C6150,6196,6197 | K40179001 " W 1gF
C6027.6035,6043 | K06179006 = . - UJ 30pF (ECE-A1HKO10 S0V1)
(DD104UJ300J50V02) C6003,6010,6017, | K40129004 p 16WV  10uF
C6123,6255,6256 | KD6175330 " " w w 33pF ggiéfgggiﬁ?‘ogl (16RE10)
(DD104UJ330J50V02) 610861286132,
C6211 K00175330 W = SL 33pF 6135,6141,6]4%.
(DD104SL330J50V02) 213%;25‘3‘2:2530:
C6167,6168 K06179007 B p UJ 36pF 6243
(DD104UJ360J50V02)
C6184,6205 K02175390 o = CH39pF | C6126,6200,6208, | K40129008 . w  33pF
(DD105-257CH390J50V02) g%g;-ﬁ 246,6248, (16RE33)
C6054,6055 K00179009 = " « SL43pF
(DD104SL430J50V02) C6270 K40129001 " w 330uF
C6086,6091,6188, | K00175470 . .- w « 47pF (16RE330)
6189 (DD104SL470J50V02)
C6088,6090,6224 | K00175560 » i w w S6pF
(DD104SL560J50V02) TRIMMER CAPACITOR
C6047,6048 K00179011 e o .« w 62pF | TC6001-6003 K91000075 | TZO3R200E 20pF
(DD104SL620J50V02)
C6152,6154,6229, | K00175680 |  « @ w = 68pF
6232 | (DD104SL680J50V02) TRANSFORMER
C6272 K02175680 2 "  CH6S8pF | T6001-6003,6006 | L0020869
(DD107CH680J50V02) T6004,6005 L0020868
C6153,6231 K00175121 “ e » w 120pF | T6007—6009 10020128
(DD10SSL121J50V02) T6010,6011 10020883
cgggé,ggga,sms, K13170102 . . «  0.001xF | T6012 L0021131
605716053:283313: (DB200YF102Z512) T6013 10021132
6078-6080,6114, T6014 L0021133
6137,6140,6170, T6015 L0020345
6195,6252 T6016 L0020867
C6002,6007,6009, | K14180103 " «  63WV  0.01xF | T6017,6019,6021 | L0020127
285;;285‘3;23%}; (RD871-1FZ-103Z63V) T6018 10020110
6037,6039,6045, 16020 L0020866
6049-6051,6059, T6021 10020127
st e i Lorzoi s
6093-609
6098-6101,
6105,6107,6111,
6113.6116.6117. INDUCTOR
6119,6120,6125. 16032 L1190113 FL3H-R22M 0.22u:H
g}%g:g{ﬁé:gﬁ: L6012 11190109 FL4H-R33M 0.33.H
6145.6147.6149, L6013,6033,6034 | L1190092 FL4H-R4TM 0.47uH
6151, - L6008,6009 L1190006 FL4H-1R2M 1.2uH
e 1e7 6166, L6015 L1190014 | FL4H-100K 10uH
6169,6173-6181 L6035,6036 L1190027 FL5H-390K 39uH
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REPAIR PARTS

L6010,6011

L1190029

FL5SH470K

47uH

D7002,7004

G2090003

Si

VO6B

L6018

L1190020

FLSH-151K

150uH

D7001

G2090079

Si

S2VB10

L6t 6

L1190024

FLSH-221K

220uH

D7003

G2090155

Zener

RDS.1EB2

L6001-6007

L1190038

FL5SH-271K

270uH

D7005,7006

G2090153

RDI10EB]

L6017,6019-6022,
6025-6027

L1190120

FL5SH-471K

4700

D7017

G2090199

RD12EB2

L6014,6024,6028,
6031

L1190017

FLSH-102K

1mH

RESISTOR

L6029,6030

L1190035

FL7H-392)

3.9mH

102245100

Q

T

ma._,

T GI__

_o 3N THR

POOQO 25
T PU9nLS
(91219

POOGO2SD

GIOYnT 26

G109602Y

SNHS-SH0

' CONNECTOR
S046-02A
02A
A5-03A
H-d A

1
3
S046-03A

R7014.7
R 7045
R7012
R7006
RT003.7
R701I
RTOO8K.7

Carbon Film

1/4WSJ 10

G109i08s R (122 X

i G LO90NR uPCTRLON F ! )
G1090377 LPUT90NH K702 27k |
) - ]
 TRANSISTOR  POTENTIOMETER )
G3li ISATI90 VR 156749202 HOS12AN03-2K 1 Ki |
G3l 2SATIIAQ !
s ! _ B
JSB336K | CAPACITOR |
ASBTT20 | ez K13 27 Ceramie Dise SOWA b |
28094540 ' Y F1H2Z5L2 |

¢ ko1 X HAWN m
DT Z-1053 46 .
|
18C 20021 4 K 191490 sowv |
2SC2562Y { sF |
2SDESIO 7039 KE017 Mylar at |
(SUF2UTO3M) |
(7 KSO1TT1AS B 1

 INSULATOR — SOE2UTS 3D

T CB-17 for 2SB336KS CT12.7014 K > 224
T UACII6A (for 2SC2362Y B Sub20223M) |

B CT02RTON NG m
- DIODE CTon3 K401129025 LW it
DINOT—T116 7018, G290027 N 18855 ] L6 B
o !



REPAIR PART

C7008 K40179013 | Electrolytic 50WV  IuF RESISTOR
(50RE1) R7104 110276560 Carbon Composition
C7002,7005,7007, | K40129004 . 16WV  10u4F 12WT) S6Q
;g?g-;g}g@g;g’ (16RE10) R7107,7122 102245101 Film 1/4WSJ 1009
7031.7032,7034, R7121 302245221 - . e 2200
7036 R7114 102245471 - ' 4709
C7022,7024,7025 | K40129016 " " 22uF | R7102,7118 102245561 " - w5600
_ (16RE22) R7109 101245561 " " “ TJ 5609
C7004.7006 K40129002 . « 474F | R7101 102245681 - " “ ST 6808
(16RE47) R7106 102245821 . e 8200
C7026 K40149008 25SWV  10xF | R7120.7124 102245102 . o 1k
1. (25RE10) R7125 101245102 T TI 1k
7027 K40149003 " 100zF | R7110 102245152 . " “ 81 1.5k
(2SRE100) R7127 101245152 " . T 1.5kR
C7001 K40149017 . »  1000gF | R7123 102245182 “ B . 81 L8k
(25RC1000) R7128 101245222 . - < Ty 2.2k
C7038 K70167474 | Tantalum 35WV  0.474F | R7112 102245222 - - « 8] 2.2kq
(CS15E1VR4TM) R7119,7126 102245272 - - v 2.7kn
C7041 K70167105 - ” 1uF R7103,7108,7129 | 102245472 EEE “ 4.7kQ
(CS1SE1VO10M) [ R7115.7116 102245103 2 - 10k
i R7105 702245123 " e 12k0
R7111,7130 102245223 g - e 22kQ
INDUCTOR R7113 702245104 - - 100k
L7001 L2030068 R7117 102245155 . v v 1.5MQ
L7002 L1190036 | FLI1H-683)] 68mH | POTENTIOMETER
; VR7103 150749102 HO812A002-1KB 1k2B
| VR7101,7102 | 150749202 HO812A003-2KB k0B
| TRANSFORMER VR7105 | 150710103 V10K8-1-2 10KB 10KB
PT7001 13030094 VR7104 150710105 V10K8-1-2 IMB IMB
RELAY ‘ _ CAPACITOR
RL7001 M1190015 G2V-2 C7106 KO0175120 | Ceramic Disc SOWV SL 12pF
RL7002 | M1190032 G2E (DD104SL120J50V02)
C7124 K00179006 & - o w o 24pF
(DD104SL240J50V02)
| CONNECTOR | C7110 K00179011 | = o n o 62pF
17001 PO090186 | EMCS0352M (DD104SL620350V02)
P7001 P1090249 | EMCMO0201 C7109 K00179013 " " « w 91pF
' (DD10SSL910I50V02)
C7101 K00175471 o . w w 470pF
(DD109SL471J50V02)
C7111,7112,7114, | K13170102 . . «  0.001uF
Symbol No. Part No. Description 7120,7121 (DB200YF10225L2)
PB-2260 F0002260 Printed Circuit Board C7104,7105,7115, | K14180103 o «  63WV  0.01uF
€0022600 P.C.B. with Components 7712z (RD871-1F2-103Z63V)
C7102,7103,7107, | K13170473 o o S0WV  0.047uF
7108 (DB207YF473Z5L5)
TRANSISTOR C7113,7116,7118, | K40129004 | Flectrolytic 16WV  10uF
Q7101,7102,7105 | G3107331P | 2SA733AP 7123 (16RE10)
Q7103 G3309451P | 2SC945AP C7119 K70167474 | Tantalum 35WV  0.47uF
' (CS1SE1VR47)
FET
Q7104 G3090035 2SK19TM-GR TRIMMER CAPACITOR
TC7101 K91000019 | ECV-1ZW10x40 10pF
» DIODE _
D7105-7108 G2090027 Si 15853 INDUCTOR
D7101-7104 G2090118 Schottky 15897 L7101 | L0020301A
D7109 G2090015 Zener RD6.2EB3 L7102 [ L1190020 FLSH-151K 150xH
TRANSFORMER
T7101 LO021159A
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REPAIR PARTS

RELAY C7249 K30275161 Dipped mica S00WV 160pF
RL7101 M1190015 G2V-2 DC12V (LCQ17161J5)
C7204,7242,7252 | K30275201 Iz - 200pF
(LCQ1720115)
CONNECTOR C7218,7230,7245 | K30275241 E - 240pF
37101 P0090186 EMCS0352M (LCQ1724115)
C7254 K30275271 " = 270pF
(LCQ17271J5)
PJ7101-7103 P1090255 TMP-JA C€7223,7237,7247 | K30275301 “ " 300pF
) (LCQ17301J5)
C7235 K30275331 " o 330pF
PLUG (LCQ17331J5)
P7101 | P1090249 EMCM0201 C7222 K30275361 - " 360pF
| (LCQ17361J5)
€7202,7211,7215, | K30275391 " " 390pF
LAMP 7238 (LCQ18391J5)
PL7101 Q1000034 BF311-04080A 14V 0.2A C7208 K30275431 " " 430pF
| (LCQ1743115)
FUSE HOLDER C7231,7240 | K30275471 " ” 470pF
FH7101 P2000003 F-3265 (LCQ18471J5)
C7216 K30275511 | ~ -- 510pF
(LCQ18511J5)
“ C7228,7233 K30275561 | - " S60pF
Symbol No. Part No. Description (LCQ1856115)
PB-2259A F0002259A |  Printed Circuit Board C7201,7221 K30275681 " " 680pF
C0022590 P.C.B. with Components (LCQ1868115)
C7207,7209,7214, | K30275911 - - 910pF
7224 (LCQ21911J5)
DIODE C7217,7226 K30279093 " *  1000pF
D7201-7218 G2090027 Si 18853 (DM19D10215)
C7219 K30279095 - * 1200pF
(DM19D122]5)
CAPACITOR C7210 K30279125 " 1300pF
C7257 K30275120 | Dipped mica S00WV 12pF (DM19D132J5)
(LCQ1212015) C7203,7212 K30279124 - “  1500pF
C7262 K30275180 - P 18pF (DM19D15215)
(LCQ11180J5) C7205 K30279103 “ » 1600pF
C7248,7255 K30275200 2 - 20pF (DM19D162]5)
(LCQ12200J5) K30279127 = " 2400pF
K30275240 " - 24pF (DM19D242J5)
(LCQ1224015) C7264-7283 K13170473 | Ceramic Disc SOWV 0.047uF
C7234,7241 K30275390 ” " 39pF (DB207YF473Z5LS)
(LCQ1239015)
C7243.7263 K30275470 - " 47pF INDUCTOR
(LCQ12470J5) L7225 L0021115 0.15uH
Cc7227 K30275510 B " sipF | L7226 L0021116 0.17uH
(LCQ12510J5) L7222,7227 L0021114 0.25,H
C7246,7253 K30275560 ” " S6pF | L7219,7223,7224 | L0021112 0.44,H
(LCQ1256015) L7216 L0021110 0.5uH
C7206 K30275680 o B 68pF | L7220,7221 L0021113 0.68uH
(LCQ12680J5) L7213,7217 10021109 0.85uH
C7220 K30275820 g " 82pF | L7218 L0021111 0.95uH
(LCQ1282015) L7210,7214,7215 | L0021107 1.3uH
C7236,7258-7260 | K30275910 - B 91pF | L7207 L0021105 1.54H
(LCQ1291015) L7204 L0021102 1.7uH
C7261 K30275101 " o 100pF | L7211,7212 10021108 1.9uH
(LCQ12101J5) 17208,7209 L0021106 2.3uH
7232 K30275111 “ - 110pF | L7205 L0021103 2.8uH
(LCQ17111J5) L7206 L0021104 3.1uH
C7239,7244 K30275121 " 0 120pF | L7201 L0021100 3.3uH
(LCQ17121J5) 17202,7203 L0021101 4. 6uH
C7213,7251 K30275131 ” " 130pF
(LCQ12131J5) RELAY
C7225,7256 K30275151 3 Z 150pF | RL7201-7218 M1190032 G2E
(LCQ1715J5)
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REPAIR PART
PLUG ] DIODE i
P7201 P0090075 P7015 D7501 G2090027 Si 18853
P7202 T9301703 TMP15DP
. RESISTOR
) R7501—7507 701245561 Carbon Film 1/4W TJ 5608
SWITCH
| Symbol No. Part No. Description §7501,7505—-7508 | N3090004 SLE62251
| PB-2265 F0002265 Printed Circuit Board $7503,7504 N3090002 SLE62301
C0022650 P.C.B. with Components $7502 N3090007 SLE72301
| .
TRANSISTOR CONNECTOR
| Q7303,7304 G3309451P |  2SC945AP 17502 P0090219 5045-03A
17501 P0090220 5045-04A
17504 P0090224 5045-08A
PHOTO INTERRUPTER 17503 P0090228 5045-12A
| Q7301,7302 G0090001 ON-1105
RESISTOR
R7301,7302 102245221 Carbon Film 1/4W SJ 2200
R7303,7304 102245682 . " v 6.8k BOARD
| R7305,7306 102245103 10k02 Symbol No. Part No. Description
B PB-2262 F0002262 Printed Circuit Board
C0022620 P.C.B. with Components
I B CAPACITOR
C7301 K40129004 | Electrolytic 16WV  10uF
. ) (16RE10) | piope
N D7601~7609 G2090027 Si 18853
CONNECTOR
37301 P0090252 5046-04A SWITCH
S7601-7619 N4090049 | KHC10901
[ 4 CONNECTOR
17601 P0090222 5045-06A
p 17602 P0090223 5045-07A
Symbol No. Part No. Description
PB-2264 F0002264 Printed Circuit Board
C0022640 P.C.B. with Components
DIODE
D7401-7404 G2090027 Si 15553 Symbol No. Part No. Description
PB-2261 | F0002261 Printed Circuit Board
| C0022610 P.C.B. with Components
| switcH
$7401(a—e) N4090050 SUHS2H
LED
D7708-7719 G2090202 LN410YP
CONNECTOR
17401 P0090247 5046-08A
LED DISPLAY
D7707 G2090110 5082-7415
D7701-7706 G2090069 5082-7623
LEVER SW UNIT CONNECTOR
| Symbol No. Part No. Description J7702 P0090222 5045-06A
PB-2263 F0002263 Printed Circuit Board 17703 P0090224 5045-08A
C0022630 P.C.B. with Components 17704 P0090225 5045-09A
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REPAIR PARTS

17701 | P0090227 | 5045-11A CAPACITOR
I C8035 K30279024 | Dipped Mica S00WV S6pF
L (DM15D560KS5)
C8044 K30275910 " ~  91pF |
\ (LCQ12910J5)
C8032.8034 K30279122 [ " - 470pF
DIOD (DM15D471J5)
Symbol No. Part No. Description C8043 K30279045 = g S60pF
PB-2266 F0002266 Printed Circuit Board | (DM19D561KS)
C0022660 P.C.B. with Components C8033 K30279046 - - o 620pF
| (DMI19D62IKS)
C8028 K30279092 w w  TSO0pF |
| DIODE i _ (DM19D751J5)
D7801-7810 G2090003 | si VO6B C8027.8029 K30279097 . " «  5000pF
' (DM19D50215)
C8005,8006 K10179017 | Ceramic SOWV 0.0047uF
) (DB205YB472MSLS5)
C8010,8011,8016, | K10177103 o v 0.01xF
8036 (DB205YB103M5LS)
00W P2 8002 K10176103 w o 0.01u4F
Symbol No. Part No. Description (DB205YB103K5L35)
PB-2321 F0002321 Printed Circuit Board C8001,8003,8007, | K13170473 " 0.0474F
0023210 P.C.B. with Components gg?’;:ggi a:ggi‘:: (DB207YF473Z5L5)
8023.8026.8030.
8031
ic C8037 K14179003 .. -
QR006 G1090294 #PC7808H S00WV  0.1uF
(DB209YZ104Z510)
C8004,8009 K23170002 | Ceramic Chip 0.14F
TRANSISTOR | (GR43YSV104Z50V09)
Q8001 G3315890 28C1589 C8040.8041 K50177683 | Muylar 0.068,F
Q80048005 G3322900 25C2290 _ (S0F2U683M)
Q8002,8003 [ G3323950 25C2395 C8039 KS0177104 - 0.1uF |
Q8007 G3402880K | 2SD288K - (S0F2U104M)
5 C8038 K40169003 | FElectrolytic 35WV  3304F
(35RE330)
DIODE C8022 K70127335 | Tantalum 16WV  3.3uF
D8002-8005 G2090002 Si 10D10 | (CSISEIC3R3M)
D800! G2090021 Zener YZ033 C8013,8015,8018, | K70127106 v o 104F
£222,5024,8025, | (CS1SE1C100M)
]
RESISTOR 7] -
R8026,8027 102245010 Carbon Film 1/4W 10 POTENTIOMETER
1 RREOSNER L E T Ymb, | T2 Aoy o Lum.pg!:mon P e YiKsuu OSSR 2z T L’i-(]S!RZ_'lKB - “.:.'.!Kfl
8018 1/2W  1.50
R8006 110276479 “ « 479
R8007,8019,8020 | 110276180 v w " 180 TRANSFORMER
R8012,8013 110276240 i i 20 T8001 L0020289A
R8002 102245330 »~ Film 1/4W 33q | T8002 L0020631B
R8010 710276390 »  Composition T8003 10020632
12W 390
R8017,8021,8022 | J21335390 Metallic Film 2W 390 INDUCTOR
R8023 121335680 . B B 680 L8001 8004 L1020035A
R8001 102245121 Carbon = 1/4W 1200 | L8005 L1020015
R8014.8015 J10276121 " Composition L8006 L1020395A
1/2W 1209 | L8007 11020015
R8024 302245271 ~  Film 1/4W 270
R8003,8004 110276331 «  Composition
1/2wW 3300 Q5000011 Wrapping terminal C
R8008 710276102 o b 1kQ Q35000006 Lighthouse terminal STK-97
R8005 101245152 «  Film 1/4W  L5ka Q9000029 BUSH 66
R4056950B | HEAT SINK
COOLING MOTOR
M2190004 MDN-7R1
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REPAIR PARTS

RADIAL FAN
R3056970
RESISTOR
R9003,9005,9006, | 102245220 Carbon Film 1/4W S 229
PLUG 9009
P8001(with wire) | T9204321 3191-06P1 R9167 102245330 . . e+ 33Q
PR002 P0090075 P-7015 R9161,9193 102245560 " " o e 569
18001 P1090111 1-7015 R9013,9027,9029, | J02245101 . " e 1009
9041,9056,9065,
9067,9077,9078,
9098,9102.9106,
911291159118,
Symbol No. Part No. : IE)ES(‘:ription g{%g;;gggi;;'
PB-2255B F0002255B Printed Circuit Board 9188.9200
C0022550 P.C.B. with Components |
R9033-9036,9070,| 101245101 - « TI 1009
9075,9080
Ic R9206 102245121 " . ¢S] 120@
Q9025 G1090077 MC3403P R9048,9049,9124, | 102245151 ' . C e 150a
Q9030 G1090063 TAT060AP 9185,9207
G1090077 uA3403P R9072,9073 101245151 . . « TJ 1508
R9044,9045 102245181 - " + SI 1802
TRANSISTOR R9060,9089.9092, | 102245221 " v e 220Q
Q9026,9027 G3107331Q | 2SA733AQ 9104,9169
Q9005-9007,9013,| G3309451P | 2SC945AP R9204,9205 102245271 - " . e 2708
33;*13;‘(’)%4'9023’ R9007,9008 702245391 . e 3900
' R9014,9025,9031, | 102245471 - . v e 4700
Q9012,9014 G33192300 | 2SC1923-0 9066,9101,9105
R9016,9053,9055, | 102245561 - o . e 5609
FET 9058.9099.9103,
Q9010,9011 G3090034 | 2SKI9TM-Y REALAL
Q9004 G3800610G | 2SK61GR R9046,9050,9088, | 102245681 - o e 680Q
Q9001-9003,9008,| G4800730G | 3SK73GR 9186,9197
essdeod el R9074 101245821 o «T) 8202
90349036 R9096,9097,9198 | 102245821 " - ~  S] 8200
R9040,9061,9079, | 102245102 " “ o e 1kQ
o
DIODE 9182.9191,9192,
D9034-9036,9047 | G2090029 Ge IN60 9194.9210-9212
R9173 102245152 - ‘ » e 1.5k
D9045,9046 G2090093 o IN270 R9028,9051,9068, | 702245182 - v w18k
D9024 G2090165 Varactor FC52M-5 9095,9127,9156,
D9002-9023, | G2090027 Si 1SS53 2NN
o038 0040 o0ad. R9023,9037,9158, | 102245222 = v 2.2k
9048-9051
| R9131,9170,9177 102245272 o . v w2782
D9054 | G2090158 Zener RD4.7EB2 R9001,9201 102245332 o . 3.3k
D9001,9052 | ©2090197 - RD9.1EB3 R9145 102245392 " - - 3.9k
D9039 G2090021 " YZ033 R9019,9032,9057, | 102245472 4.7k02
D9053 G2090118 Schottky barrier 15897 9123,9132,9148
CRYSTAL R9042,9043,9047, | 102245562 - " v e 5.6kR2
X9001 | HO102470 HC-18/U 19.7475MHz 9052,9071,9076,
L 9081.9108.9111.
9187.9199
CRYSTAL FILTER
XF9001 H1102036A | XF-8.9JE R9064,9069,9143, | 102245822 " “ v w82k
XF9005 H1102040 XF-8.9KS 9157
XF9007 H1102042 XF-10.7KS R9004.9011.9017. | 102245103 ' " woow o 10kS2
XF9002(OPTION) | H1102037 | XF-8.9KCN CW(N) e iy
XF9003( + ) | H1102038 XF-89KC  CW(M) 9133.9135.9137.
XF9004( ~ ) | H1102039 XF-8.9KA AM g{gg:g{gg:g{g‘}-
XF9006( ~ ) | H1102041 XF-10.7KC_ CW(M) 196 )
THERMISTOR R9086,9107 102245123 ‘ " o 12k
TH9001 G9090002 D22A R9021,9059,9085, | J02245153 voe 15k
TH9002 G9090011 SDT1000 9129,9134,9136,
TH9003.9004 G9090021 D91A 9202
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REPAIR PARTS

R9002,9087,9140 | J02245183 | Carbon Film 1/4W SJ 18k c9049,9357,90;;. K13170102 | Ceramic Disc SOWV SL
Rg?ég:g{l}%:g?g%: 102245223 - B v 22k 383%:3133:3?03: (DB200YF102Z5L2) 0.001uF
9183,9184,9203 9107,9125,9129,

9167.9169.9181,
[ 9186.9187,
R9018,9022 302245273 | - “ v . 27kQ .
R9026 J02245333 | « . w  w 33kQ cgg?g,gg?g,ggg?& K14180103 - v 63WV  0.01uF
302245393 | . . o w39k ,9012-9014, : 1FZ-
R9015.9125.9213 | J02245473 | . 475:—;1 2017,9018,9020, SRR
272 £y ' 9021.9024-9032, |

R9038,9160,9208 | 102245563 S6kq 90369048,

R9039 | 102245683 v :__» S%n_ | (8o |
R9195,9209 | 102245823 « o« 82kQ 9071,9073, |
R9010,9030,9062, | 102245104 o . 100ke | 9075-9090,

9090,9138.9139, 90949096, |
9142,9149 9099-9101,
| 91049106,

R9117 | 302245154 , ~ 150kg | 9108-91109112,|
R9144,9151 | 302245184 Tell M n ey
R9126,9147 102245224 o « w 220kQ | 9132.9136-9138, |
R9113,9121 102245274 270ke 31?%:312‘?,9?259‘.“

R915S 102245474 i ~ 470k2 | 9161-9166.9168.

R9020,9146,9150, | J02245105 o o » IM@ 9170-9180.

9152 9182-9185,
918891909192,
R9130 102245225 o " « » 22M2 | 91939200 ,
POTENTIOMETER -

VR9001 150749501 HO812A001-500B 5002B | C9063,9133.9197 | K13170473 . «  S0WV  0.047uF
VR9002,9005 151740501 EVNB3AA00B52 5000B (DB207YF473Z5L5)
VR9003,9004 150749502 HO812A004-5KB SkaB | C9015 K50177102 | Mylar w  0.001uF
VR9006 150749203 HO812A006-20KB 20k2B (50F2U102M)

CAPACITOR C9019,9142 K50177223 - e 0.022uF
K02179004 | Ceramic Disc SOWV CH 3pF (50F2U223M)
(DD104CHO30C50V02) C9124,9143 K40179013 Electrolytic 1uF
K06173060 " . ~ UJ 6pF (50RE1)
(DD104UJ060I50V02) 9123 K40179011 . ; 3.3uF
K06173080 P 7 ~ « 8pF (50RE3R3)
(DD104UJ080D50V02) 9127 K40149001 " 25WV  4.74F
C9056.9118 K00173100 " " « SL 10pF (2SRE4RT)
(DD104SL100D50V02) cgoog,gole,gog?. K40129004 -: 16WV  10uF
C9008,9111 K00175220 . . w o 22pF 113.9116,9131, (16RE10)
| (DD104SL220J50V02) 22,2140,
K02179010 - " . CH24pF | C9120 K40129016 " " 22uF
(DD104CH240150V02) (16RE22)
C9155 K00175270 v - « = 27pF | C9126 K40129002 . .. 47uF
(DD104SL270350V02) (16RE47)
9034 K02175390 o " ~ = 39pF | (9143 | K40109002 " 10WV  474F
(DD105-257CH390150V02) | (10RE4T)
C9068 K02175470 o . - 47pF | C9160 | x40129007 . - 100uF
(DD106CH470150V02) [ (16RE100)
€9070,9072 K00175470 o - « SL47pF | C9135 K70167684 | Tantalum 35WV  0.684F
(DD104SL470150V02) (CSISE1VR68M)
9033 K02175680 - . « CH68pF | (9134 K70167105 = F 1uF
, (DD107CH680150V02) (CS1SE1V010M)
C9069 | K0232514! e 1P THIMMER CAPACTTOR™
(DD107CH101350V02) K91000087 | ECVIZW10x60 10pF
C9121 K00175101 “ - ~ SL 100pF
(DD105SL101150V02)
C9158 K10176101 7 %z .~ B 100pF INDUCTOR
(DD104B101X50V02) 19002 L1190111 FL4H-5R6K S.6uH
9062 K06175101 . . » UJ 100pF | 1L9042,9043,9047, | L1190023 FL5H-220K 22uH
(DD106UJ101J50V02) 9048
C9198,9199 K06175121 - " « « 120pF | L9001,9003-9038, | 11190020 FLSH-151K 150uH
(DD107UJ121150V02) gg;fgggg 9046,
C9117 K00175221 7 " . SL 220pF
(DD107SL221350V02) 1.9039,9040 L1190017 FLSH-102K ImH

C€9001-9004,9011, | K13170102 77 7 « 0.001uF
9022,9023,9035 (DB200YF102Z5L2)
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REPAIR PARTS

TRANSFORMER R2212,2216 J01245105 Carbon film 1/4W T] 1MQ
- [ T9001 | L0021090A [ ' g

L“U‘__lu;,]“ElR | T NN 100" KT L

L0021087B POTENTIOMETER | T9003 -

L0021086A VR2201 151739102 | EVMGOGAO1B13 1kQB BE .

L0021088A | T900S

£0021091 —| 19006

9015, L0020141 _ oL | capaciTor —ng(]);.gow
C2202,2203 K13170102 | Ceramic Disc 50WV 0.001uF o

10021089 (DB200YF102Z5L2) B R
| 10021093 C2205,2206,2208 | K14180103 | " 63WV _ 0.0IuF St

L0021119A (RD871-IFZ103Z)

L0021099A C2201 K70167684 | Tantalim  35WV  0.68uF | L01___
| L0020883 (CS1SE1VR68M) | RoER.
" L0021098A 22042207 K70120001 |~ 16WV  4.74F L .

10020140 (489D475X0016B1) | T9017,9019

LO021097A | ‘ | 79020

L0021096A | I | 79021

L0021095 | | Q5000036 TP Terminal G | 13022

I 1
| |
cownecTon [
P0090248 EMCS0252M Symbol No. Part No. Description \ AT
PB-2400 F0002400 Printed Circuit Board . b —
C0024000 P.C.B with Components
PLUG - - e
P1090249 EMCM0201 o | P9001-9004
TRANSISTOR
Q2305 G3107331P | 2SAT733AP
Q500011 Wrapping terminal C Q2301-2304,2306| G3309451P | 2SC945AP
0 :
U0 P DIODE _
>. Part No. "~ Description Q2303 G2090027 Si 15853 - Symbolhy
Q9000135 HHB-3001  100-117 VAC | 02301.2302 G2090118 | Schottky Barrier 1SS97 |- B81
Q9000136 HHB-3002  200-234 VAC = PS1
| CRYSTAL
AL CONTRO X2301 HO102462 | NR-2 15.514MHz H
D, Part No. Description | ﬁ
FO002367A | Printed Circuit Board B2 08
C0023670 PCB with components RESISTOR -
R2309,2313 102245101 Carbon Film 1/4W SJ 1000
R2310 102245102 P - e = 1kQ ~—
ic R2305 102245152 FEETY R -
| G1090246 AN6552 | R2306 | 102245392 . v e 3.9k Q2205
R2301,2303,2307, | 102245103 : v 10ke
2314.2315
TRANSISTOR R2308 102245123 “ e . 12kQ L
2204 | G3309451P | 2SC945AP R2311 102245183 S ~ v 18ka | St 220,
- T R2312 | 102245223 " . e 22kQ
R2302,2304 702245473 o v 47k%
DIODE (D o
G2090118 Schottky Barrier 15897 | 2201
CAPACITOR
C2303 K06173060 | Ceramic Disc SOWV UJ 6pF
RESISTOR (DD104UJ060I50V02) P ITER T

J01245101 Carbon film 1/4WT] 1002 C2312 K02175120 o o « CH 12pF m

101245472 DT E v = 47k (DD104CH120J50V02) 50 o

101245562 o . 56kQ | C2304 K06175150 " o « UJ 1SpF "ﬁ?zﬁi?.

101245103 g v o 10kQ (DD104UJ150350V02) 555075508

701245153 = = w  w 15kQ e

J01245183 - - » o 18kQ | R2210.2211

101245473 I . 47ka | R2203

701245563 .- n w56k | R2201

423




REPAIR PARTS

C2306 K06179006 | Ceramic Disc SOWV UJ 30pF | C2706,2707 K70167334 | Tantalum 35WV  0.33uF
(DD104UJ300J50V02) B (CS1SE1IVR33M)
C2309 K02179016 . « CHS51pF | C2704 K40120226 | Electrolytic 16WV  224F
(DD106CH510150V02) (16RL22)
C2310 K02179027 “ - w e 270pF N
(DD112CH271J50V02) -
€2301,2302,2305, | K14180103 | 63WV  0.01uF CONNECTOR
55?3353?2-23‘ L (RD871-1F2-1032) MJ2701 | P0090037 | 5048-8A
TRIMMER CAPACITOR_
TC2301 K91000028 | ECV-1ZW 10x53N 10pF
TC2302 K91000059 | ECV-1ZW 04x53N 4pF RAM BOARD UNIT (OPTION)
TC2303 K91000029 | ECV-1ZW 20x53N 20pF Symbol No. Part No. Description
PB-2267 F0002267 Printed Circuit Board
| | co022670 P.C.B with Components
| INDUCTOR N
L2301-2303 L1190029 FLSH470K 47uH
12304,2305 L1190020 FLSH-151K 150uH ic -
Q7901,7902 | G1090368 MN1203 B
|
Q5000036 | TP terminal G .
[ | B DIODE
[ ~ | p7901 G2090027 | i 15853
™= . RESISTOR
KEYER UNIT (OPTION) R7901,7902 | 101245224 Carbon Film 1/4W TJ 220k
Symbol No. Part No. Description
PB-1728A F0001728A | Printed Circuit Board a
C0017280 P.C.B with Components ] BLOCK RESISTOR _
_ RB7901 340900027 | RAI1/16 220KQ7A 1/16W
| 220k0x7
Ic )
Q2701 G1090223 8044 i [ B
- . - CONNECTOR 0
i | 17901 P0090092 3022-08A
i TRANSISTOR 17902 P0090090 3022-09A
Q2702 G3318150Y 25C1815Y [ -
i DIODE - o
D2701-2706 G2090029 Ge ~ IN6O
[
= ‘Symbol No. Part No. 'Description
RESISTOR PB-2254 F0002254 Printed Circuit Board
R2705 102245102 Carbon Film 1/4W SJ 1kQ C0022540 P.C.B with Components
R2704 102245332 " . 3.3k - ]
R2709,2710 102245103 - - ¢ 10kQ
R2701,2702,2707 | 102245104 " . + o 100k IC
N i Q2109 G1090246 AN6552
[ Q2118 G1090080 uPC78LO8
T I POTENTIOMETER Q2104 G1090072 uPC577H
VR2702 | 51723104 | SRI9R 100k2B )
- TRANSISTOR
CAPACITOR Q2103,2105,2107, | G3309451P | 2SC945AP
C2703 K13170473 | Ceramic Dics SOWV 0.047gF | 2110-2117 _
(DB207YF473Z5L5) Q2108 G3309451Q | 2SC945AQ
C2701,2702 K50177104 Mylar " 0.1xF | Q2101 | G3316740L | 2SC1674L
(50F2U104M) Q2106 | G3319590Y | 2S8C1959Y
C270s K70167224 | Tantalum 3SWV  0.2uF '
(CS1SE1VR22M)
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REPAIR PAR
FET R2144,2168,2173, | 102245223 | Carbon Film 1/4WSJ 22kQ
Q2102 G3090035 2SK19TM-GR 2175,2180,2182
R2109.2131,2140, | 102245273 . " w w27k
2179
DIODE R2136 102245473 . v e 47K
D2101,2102.2105, | G2001880F | Ge 1SI88FM R2150 102245683 “« . - 68kQ
2106 R2145 101245683 « . .+ T 68kQ
D2107,2108 G2090027 Si 18853 R2146 102245823 . " . 8] 82k
D2109 G2090210 Varactor FC634 R2107,2124 2141, | 102245104 PR .« 100kQ
D2110 G2090006 . MV13 2163
D2104 G2090042 Zener RDS.2EB3 R2138 102245274 e v e 270kQ
D2103 G2090155 o RDY.1EB3 R2165 102245334 - v w330k
CRYSTAL THERMISTOR
X2101 HO0102275 HC-18/U 9442 5kHz TH2101 G9090001 SDT-250
X2102 H0100440 HC-18/U 8987.5kHz
POTENTIOMETER
CERAMIC FILTER VR2107 150716201 | RVBFAS20002B 20008
CF2101 H3900200 CFW4SSE VR2106 151740501 EVN-B3AA00BS2 500028
VR2105 151740102 | EVN-B3AAOOBI3 k2B
VR2104 151740502 | EVN-B3AAO0BS3 5kQB
CERAMIC DISCRIMINATOR VR2102 150716502 | RVSFASSKB SkQB
CD2101 H7900040 SFD45554 VR2103 150716103 | RVSFAS10KB 10kB
VR2101 150716104 | RVSFAS100KB 100k B
RESISTOR
R2127 102245100 Carbon Film 1/4W S] 100 CAPACITOR
R2153,2158 102245330 P .~ = 33g | C2110 K00173070 | Ceramic Disc SOWV SL 7pF
R2149 102245470 w w . . 470 (DD104SLO70D50V02)
R2101,2171 702245560 PR .« sea | C2166 K06175150 . " .+ UJ 15pF
R2154.2172 102245680 " . 689 (DD104UI150J50V02)
R2120 102245820 . n " 820 | c2171 K00179005 " P . SL 20pF
R2106.2110,2117, | 302245101 . w1000 (DD104SL200J50V02)
%}32-2160-2152- C2126 K06175220 " - . UJ 22pF
(DD104UJ220150V02)
R2166 102245221 P . w2200 | C21702172 K00175121 " o .« SL 120pF
R2134 102245271 . -: . 2700 (DD104SL121J50V02)
R2104,2116.2118, | 102245471 . « w4700 | C2128,2129 K06175151 o . . UJ 150pF
21282184 T W0




REPAIR PARTS

%{33,2133,21 23 K40179013 | Electrolytic SOWV  1uF
2117‘.%!16]3'21 ’ (S0RE1)
C2167 K40179009 o - 2.2uF
(S0RE2R2)
C2139,2140,2155 | K40149001 " 25WV  4.7uF
(25RE4R7) {
C2138,2153,2157, | K40129004 " 16WV  104F |
C2113,2146,2149 | K40129008 " - 33uF |
(16RE33) |
C2151,2154,2156 | K40129002 - " 47uF |
(16RE47)
C2159 K40109001 | - 10WV  100gF
| {10RE100)
TRIMMER CAPACITOR
TC2101 K91000075 | TZ03R200E
INDUCTOR
L2101-2104 L1190017 FL5SH-102K ImH
L2105 L1190041 181LY-104K 100mH
TRANSFORMER
T2101 L0020140 | R12-4170
T2102,2103 L0150002 TMC-312162N0O
T2104 10020319 L0020319
T2105 LO021086A | RI12-9406A B
Symbol No. Part No. Description
AC POWER CORD
T9013280 2 wire, 2 prong plug
(DC-546-007)
T9013282 3 wire, 3 prong UL plug
(UC-904-016)
T9013283 3 wire, 3 prong Australian plug)
(SC-411-001) T
T9013285 3 wire, 2 prong EU plug
(YFC-14K)
$3000023 | (Cord Band) -
|
FUSE B
Q0000007 10A (100-117 VAC)
Q0000005 SA (200234 VAC)
Q0000002 1A (Backup)
P37 C3001120 DUMMY PLUG
P1090256 (QS-P8FK)
P38.39 C3001119 RX JUMPER CABLE
P0090075 (P-7015)
R3054620 EXTENDER FOOT
R3054630A | PAD ,
|

4-26




== LUy

b =1 PRI s fet m g, ot - ol 4
£ 3 13 _ wl-:l._H... SN S[SEEEEEEEEE G086
== gagd m_lllilnmwu.l Yz | m_ﬁﬁw 00000000 101%|_m.
| ) ) T m_,,.|m HIEYER N Wunn. 29 |
== n w l-u. . H & .*I - Mw ] L . i ol o .
| 8l - = 1 r S 3 iy S L
| 13 7 i S P
_ | [GhES MQ 3 + B v o 1 ]
{ = | £ H ]
_ ] ,_O m O ] J. = AN " NG
/m m m MHM 2 2 i o 8 u Wm { .“L = .._r«ﬂikh_ _m_ |
M ) = —
_ v == _ ]
| 5 - o — ] T — |
AT L ————— — — - i} -
. .J_ﬂ\‘h‘ E — 1t == = - ..1.- .
d M“ Mmq 1 : __|-_H.mm_:_ s = - ] _uum Mm. + (3 = . g x H ﬂIWWOm W
v e 4 2 - . B
s % T w3 3 ) zm,mm . ww% h% m :@w?w ¥ s ,w ocsod
z @Nmb ﬂ.MHr-.i P v_&&G&L S 4 e o] c&m:wO O _m ..M..._ P mCO ,,DMII
~ N 1z <. P00 0000eIDE0Q00Q0 w_nv m LN _umwm
n T y .2 g g R o (s £ | mw 1t 23 g
_ o M.ﬂ*‘ L{HIWMI s o) e |8 5 2 o b u.wu vt = _I e 2 LB
> uw_ 3 % St o N R R B R B R N a7 e
@ 2= “Tn =" i M . : i
e D=t 8 | o i s {
we_wk._w i I i &
X - - n -
: T ] T
= — = e — R W
_ w I _ ——F— a8 === m_l.luﬂ = m b
| | 1 e e e i ke
L3 | I : [ FEEEERR S H
_..za.c.a_.. i = . — ] 1 AT oyl vkasesd
Lo BEEREEEEREE nw 3 &3 LWL A T e e 3
| _[eeeseesscsstsrssen . 00000000000 a!F [0
| igrrreatisssaers W S g
e e N e N RN R EREE R ol 8| &| & &| &f & &2 8|2 rin
_ miHEEEECESUEEEE G I Sl It 193988988y (Sm
| - e s UL e—r———— WL ] (++ gON)1§Z2-8d b .
| 7 e LIN T0HLINOD
_ PR s furer_ awess  ruee. b
| | SRR M
~| 0%~ el 5| M M' - ﬂ w,..
Lo (M bt T UL &
[oromzezz-ad | a3 |
“:zagan AN m_mﬂ\h It : H
m m i 1Tv] | AT
_@g S} v B
(EIZER) gt | It —5
ite L= |_
_ s n [ fP1] o9 = U i e - = — ©
lollsll-J&) gl | B R _ N
ﬁ ~ __.|.«vr\ n <] W _ﬁ. 4 Mﬁ al.
7 X =) ) .u.. IENIREE 21 o3 25 3% .u 4
__W__M_@ mﬂ. M_w,ﬁ e %ay .w. GXe)
t o] & SO0 6 O
nl<l-lle] 7 St ST OLHH [ ; ,,U
o el ] 1 5
‘AL 243 | | %
shsltC O p-mr_ nr._ e = rla I
32 1 [ 13 L —TTa%3 fy
118 2| oo |Hge oo :
at toa--N i .n. 5 &
55l o— AP 3dbFRdbT]
a0« 3 AlES

[anid

[ |

td

#

m ) B T oo

[EELEZ)

[wvas) GFPY] [HaeonidaV]

e N £ 1

[#~]

(++GLON) £922-8d LINN MS ¥IAF! — — — — — — — — — — —

_.._I..nhdzu G922-8d LINN HOSN3S

[Fowa

| “1F8 I8 Blid] 2= 2 | B3 B ] =311 1TI1ERD0Y 1011

e e e e



PHONES

el r—_—_—_—_—-—_' I = F T—ONE
il lee 22! power aAmp CIRCUIT DIAGRAM
LPF UNIT
UNIT
PB-2259 (NoT2- - ) sy pB-2321
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\ A FLNZ ; CAPACITORS ARE IN uF 50WV, ALL ELECTROLY TIC
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anND 2. ALL ROTARY SWITCHES ARE SHOWN N CCN PGSITION
—— s AND ALL PUSH BUTTON SWITCHES ARE SHown
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