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FEATURES

1. HF all-band SSB/CW/RTTY transceiver employing

PLL system

This squipment is a SSB/CW/RTTY transceiver covering
1.8 to 28.7 MHz frequency bands (WWV; 15 MHz! in
which an idea! circuit configuration has been achieved
by empioying a newly developed PLL technique.

. Excellent spurious radiation characteristic and

receiving two-signal characteristic

Thanks to employment of a FET balanced type mixer in
each of the transmitting and receiving circuits and com-
bination of MOS FET and a single conversion system,
excellent performance is obtained in baoth the spurious
radiation characteristic and receiving two-signal
characteristic.

. Built-in IF shift g¢irguit

The IF shift circuit used, also called a pass-band tuning
circuit, shifts the pass-band of iniermediate frequency
without changing the received frequency. Where there
is radio interference, the pass-band can be shifted ar the
receiving frequency response can be set to 8 desired
band only by maniputating one contral knab.

. Built-in RF processor

This transcewver is provided with a unigue speech
processar developed by KENWQOD. This circuit servas
for compression with small time constant at 455 kHz.
Due to processing at high frequency. the resulting distor-
tion is minimized and deteriaration of the tone quality is
prevented unlike clippers.

. Employment of RF negative feedback

RF negative feedback is applied between the final
transmitting stage and the driver stage Lo suppress Cross
modulation distortign. The good-reputation high-quality,
transmission radio waves are improved further by com-
hination usa aof the amplifier type ALC and RF negative
feedback.

. Newly developad analogua dial

Due to combination use of the newly developed
monascale dial and subdial, it is very easy 1o read fre-
quencies. Since such a circuit that a carrier frequency is
kept unchanged regardiess of change-over of operation
mode i3 employed, each frequency is accurately in-
dicated only by cne dial index.

. Rigid construction and excellent operahility

Since die cast is employad for the front panel and the
chassis 15 constructed in the sufficient consideration of
strength, the transceiver maintains high mechanical
stability even when installed on a vehicle. The reduction
gears of the PLATE and LOAD knabs, the shape and
arrangement cf knobs designed on the base of human
engineering permit superb operability together with the
dial constrection easy to read.

10.

T1.

12.

13.

14.

15.

Built-in monitoring ¢ircuit

Unlike conventional transceivers, T5-820 incorporates a
maonitoring ¢ircuil that permits the operator’s speech to
be monitored by himself during transmission. This cir-
cuit can be used 10 check the modulated conditions or
adjust the RF processor.

. Audio frequency response change-over circuit to be

used during SSB or CW receiving.

During CW receiving, audic frequency band is
autormatically narrowed to obtain tone guality easy to
receive.

Built-in fixed channel circuit with RIT (crystal; op-
tion)

This transceiver is provided with a fixed channe! circuit
having RIT. Since cross operation is possible between
this circuit and built-in VFO. high technical operation is
enjoyable.

Transvertar connection terminal provided

This transceiver permits c¢ombination use with
ransverter TV-502 (for 2Zm) only by connector
connecuan. Automatic change-over can also be
effectied between HF and VHF by using the power switch
provided on the transverter.

Built-in AC power supply and attachable DC-DC
convertar

Mobile aperation of the transceiver can be performed by
equipping a DC-BC converter unit (DS-1) available at
aption.

Wide variety of auxiliary circuits and divice

This vansceiver is provided with wide variety built-in
accessory circuits such as a noise blanker, VOX circuit,
side tone circuit, maker circuit. built-in speaker, AGC 3-
position change-over switch, heater switch, IF OUT ter-
minal and connection terminals for a linear amplifier.

Systematized optional equipment

QOptional equipments are fully provided such as remote
VFO VFO-820, external speaker SP-520, CW filter YG-
88C, digital display DG-1, transverter TV-502
microphone MC-50 and low-pass filter LF-30A

Use of digital display diai DG-1 {option)

1} Dugital display dial
The digital dial of T5-820 indicates transmit and
receive frequencies using carrier, VFO and local
osciilator signals instead of converting VFO
freguencies. Thus, accurate freguencies can be
read at all times at any band and any operating
mode.
Since the accuracy of frequencies is set up only by
the 1 MHz standard oscillator, frequencres can be
read accurately up to 100 Hz order by calibrating
the oscillatar with WWY,
The green indication on the dial assures many hours
of fatigueless operation.
D.H. (display hoid) switch
By pressing tha D H. switch, the frequency read on
the digital remains on, thus serving as a memory
system, 5

M



OUTLINE / CIRCUIT DESCRIPTION

OUTLINE

The black diagram of TS-820 is shown an page 4.
Tha recewver part employs a single superheterodyne system,

‘whilé"the transmitter part employs 8 single convearsian

system having 8 filler type SSB generator. The intermediate
frequency used s 8830 kHz.

The Iocal oscillator employs a phase locked loop {(PLL) circuit
controlied by VFO and the mixer circuit is of a balanced mixer
type using dual-gate MOS FET in each of transmission and
reception. Thus, spurious radiation is minimized during
rransmission, and the desired signal can be received without
being interferred by large signals of adjacemt channel of
spurious radiation. thus obtaining superb transmitting and
receiving performances.

The IF shift functicn {electronic pass-band tuning) is also
realized by making the most of PLL characgeristic and use of
one SSB filter permits the same effect as in use of exclusive
filters for USB and LSB.

In addition to the cenventional accessory functions, the
various circuits newly developed such as RF speech
processor and transmission maonitor are provided.

CIRCUIT DESCRIPTION

TRANSMITTER SECTION

A voice signal 2pplied to the microphone is fed 1o IF unit and
amplified by microphone amplifiers @18 ~ Q21, which per-
forms faithful amplification using low-noise type transistors.
The audio frequency signal, after amplified. is applied to a
ring modulatar ¢censisung of four diodes D26 ~ D29. The
DSB output of the ring modulator is passed through buffer
amplifier @18 and a crystal filter. Then after converted into
SSB signal, the output is further IF amplitied by Q1 to be
applied io the transmitter mixer in RF unit

The transmitter mixer is of a double balanced mixer con-
figuration using two MOS FETs Q1 and QB8 {3SK4 1} in turn
the output of VCO {voltage controlled oscillator) controfied
PLL is used for the local oscillation, thereby minimizing
spurious radiation, The SSB signal. the_transmission signal
converted into the desired frequency. is amplified by
transmitier driver tube 12BY7A and then is applied to the
final stage power amplifier.

The final stage ubes are operated in AB1 class to amplify
SSB signal with low distortion and the output thus cbtained
is fed 10 the antenna through a = matching circuit,

RF negative feedback is applied between the final stage and
the driver stage to suppress the cross modulation distortion
further.

RECEIVER SECTION

The incoming signal is passed through RF ATT switch and
after attenuated by approx. 20 dB, if necessary. is applied 10
RF unit, and then RF amplified by Q2. The ampiified signal is
passed through buffer amplifier Q3 and is mixed with the
VCO output by balanced mixer consisting of two dual-gate
MOS FETs Q6 and Q7. thereby being converted in IF signal
of 8830 kHz.

This signal is fed to IF unit and, after passing through the
noise blanker circuit and crystal filter, ts amplified by three
stages ampifiers 01, Q2 and Q3 (35K35} and then con-
verted into AF signal by a ring detector consisting of faur
dgiodes D9 through D12,

The AF signal thus obtained is applied 10 AF AVR unit and
amplited by Q1. Q2 and Q3 to a sufficient leve! enough 1o
drive the speaker. The frequency response of the AF
ampther is changed over to that for CW or SSB in interiock-
ing with MODE swiich.

UNIT

IF UNIT {X48-1150-00)

The IF unit is a very principal unit provided with many func-
tions in both transmission and reception. It consists of a
microphone amplifier, ring modulator, crystal filter,
transmitter/receiver IF amplifier and ring detector as well as
a noise blanker. AGC amplifier, S meter amplifier, speech
processer and monitoring circuit.

Crystal filters are eguipped only for SSB. but CCW filters

_ avalable at option can be auached easily.

RF UNIT (X44-1150-00)

This unit includes the ALC amplifier and the block bias cir-
cull, cemenng around the transmitter and receiver RF
amplifier stage and mixer circuit. They are arranged together
with the coil pack unit of centralized tuning circuit.

COIL PACK UNIT {X44-1140-00)

Individual interstage coils of each band, band change-over
rotary switch and variable capacitors are arranged neatly n
this unit. while operating in combination with the RF unit.

PLL ASSEMBLY UNIT {X60-1010-00)

This consists of PD unit (X50-1340-00) and VCO unit {X50-
1330-00) 10 compose transmiuer and receiver local os-
cillators. Qscillation output having the same stability as in
the buil-in VFO is obtained for each frequency band.

The PD unit consisting of crystal oscillators for respective
frequency bands, two mixers, a wave shaper and a, phase
comparatar generates a contral voliage for VCO tvoltage con-
wrolled osciliator) as a reference oscillator, and also con-
figurates an electronic IF shift loop arrangement using the
carrier signal supplied from outside.

The VCO unit consists of osciliator for respective frequency
bands using FET {VCO), buffer amplifier and the osciliation
output stopping circuit, which siops the oscillation output
when PLL fails, and its output frequency is controlled by the
control signal fed from the PD unit.

Both units use dicde switches for band change-over.

COUNTER ASSEMBLY UNIT {X60-1020-00)

{DG-1: Option}

This unit consists of a countermixer unit {X54-1150-00) and
a counter unit (X54-1160-00): the former mixes VCO output
{the local oscillation signal of mixer) with a carrier signal into
actual operating frequency and the latter counts the digijtal
value of that frequency.




CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION

These circuits are strictly housed in a shield case. Since all
local oscillator signals are read after combined with carrier
signals. actual operating frequency can be always counted.
The output of the counter is picked out as a signal for driving
the display tube and supplied to the display unit

DISPLAY UNIT {X54-1170-00) (DG-1: Option)

The operating frequency counted by the counter unit is in-
dicated by a 6-digit fluorescent display tube. Use of blue dis-
play color won't weary the operator's eye.

SV AVR UNIT {X43-1220-00) (DG-1: Option)

This unit is a 5-volt stabilized power supply for the counter
unit. Due to use of ICs. the specified voltages are cotained
without making any adjustment.

CARRIER ASSEMBLY UNIT {X60-1000-00)

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2
unit X50-1320-00. CAR-1 unit includes oscillator circuits for
LSB and USB transmission and reception and for CW and
FSK reception, while CAR-2 unit includes oscillation circuits
for CW and FSK transmission.

These oscillators are crystal oscillators that serve as carriar
generator during transmission and as BFQ for the ring detecg-
tion during reception. Part of the output 1s applied to the PLL
unit and counter unit. |

AF-AVR UNIT (X49-1080-00)

This unit includes AF amplifier in the final stage of the
receiver section and the 9-volt stabilized power supply. The
frequency response of the AF amplifier can be automatically
changed over to that for CW ar CCW with tone switching
diodes D1 and D2 by changing over the band switch.

FIX-VOX UNIT (X50-1350-00)

This unit includes a fixed-channel oscillator circuit. VOX cir-
cuit for performing stand-by operation by means of voice and
— 6-voll generator circuit for biock bias.

VFO UNIT (X40-1110-00)

Since the PLL circuit is controlled by VFO signal, the frequen-
Cy stability of TS-820 s essentially determined by that of
VFO. The circuit consists of 2 FETs, 2 transistors and 3
diodes, and the oscillation frequency is 50 to 5.5 MHz.

MARKER UNIT (X52-0005-01)

A signal of 100 kHz is generated by driving a crystal quartz by
Q1 This oscillation frequency can be fine adjusted by
ceramic tnmmer TC1 inserted into the collector circuit. The
output of Q1 is wave-shaped by diode D1 and thereby the
free-running multivibrator Q2, Q3 is inggered Although the
free-running oscillation frequency exists around 25 kHz, it is
accurately synchronized with 25 kHz by the synchronizing
signal of the output of the crystal oscilator. This oscillation
frequency is phase inverted by Q4 and then taken out as the

output,

FINAL UNIT (X56-1200-00)

This unit includes the final stage power amplifier compart-
ment except for the cutput-side = matching circuit.

RELAY UNIT {X43-1190-00)

This unit consists of a stand-by relay and smoothing
capacitors for DC low-voltage power supply and a 5-volt
stabilized power supply for the PLL circuit. The relay in this
unit is mainly used to change over DC signal such as block
bias or “cross” operation control.

HV UNIT (X43-1110-00)

This unitincludes voltage-dividing resistors far measuring the
plate voltage of S2001A and voltage dropping resistors for
reducing the screen voltage of S2001A with the MODE
switch set to TUNE position.

RECTIFIER UNIT (X43-1090-02)

This unit contains all the rectifier circuits of TS-820. The
high-voltage line of 800-voit uses valtage doubler rectifier,
the 300-volt/210-volt/C line uses a half-wave rectifier and
the 14-volt line uses a bridge receitifer.

INDICATOR UNIT (X54-1180-00)

TS5-820 permits 16 kinds of the so-called “cross™ operations
using internal VFQ, remote VFO and internal fixed channels
to be optionally selected by the operation of the function
switch. To perform this operation smoocthly it should be able
to be checked instantlh which is in operation among two
VFQOs and internal fixed channels. Thus. this unit indicates
the individual operations of "VFQO"”, "ATT", “FIX" and “RIT"
using GaP light-emitting diodes.

VOX-VR UNIT (X54-1190-00)

Three variable resistors VOX GAIN, ANTI VOX and DELAY
are directly mounted onto a printed circuit bt::narc_f__

FUNCTIONAL_ DESCRIPTION

SINGLE CONVERSION SYSTEM

Almost all conventional transceivers for amateur use employ
the double conversion system as shown in Fig. 1, particularly
with the first local oscillator fixed and the second local os-
cillator vanable. This double conversion system has also
been employed by KENWQOD in the transceivers up to TS-
520.

The double conversion system has the following features.

1. Multiple-band arrangement can be obtained com.
paratively easily by selecting the first local oscillator fre-
quency.

2. The first IF frequency s fairly free 10 be set

3. Mixer noise is apt to increase due to twice frequency
COoNnversions.

4. Excessive level signals are fed to the second mixer,
Thus., the two-signal characteristic might be
deteriorated.

D. Due to many internal oscillators and mixers beat in.
terference and spurious radiation are hable to be caused.
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FUNCTIONAL DISCRIPTION

FILTER

IFAMP

Q<<

BEFAMP MiX IE & s MIX

Fig. 1 Typical double conversion type

FILTER

¥ ARP

In turn the single conversion system has a simple circuit con-
figuration. as compared with the double conversion system,
as shown in Fig. 2. and it is considered to be provided with

the following features.

1 Since only one mixer is used, mixer noise level is low.

2 Since the number of oscillators can be reduced, beat in-
terference in receiving and spurious radiation In
transmitting are eliminated comparatively.

3. It is comparatively difficult to increase the number of
bands. Thus. the local oscillator circuit configuration

becomes complicated.

4. |F frequency cannot be set to a higher frequency (due to
the |IF crystal filter used).

TS-820 1s designed to enhance the two-signal characteristic
in receiving and on suppression of spurious radiation in
transmitting. Thus, it employs the single conversion system
with PLL type local oscillator. Employment of the PLL system
permits various merits such as unification of the dial pointer

RFAMP It

EALTER

IF AMP

AF AMP Mix

FILTER

tFAMP

Fig. 2 Single conversion type

and IF shift function.

The circuit configuration of TS-820 is as shown in the block
diagram. As shown inFig. 3(Frequency diagram) T5-820 1s
of a single conversion type using PLL local oscillator and

crystal filters of 8.83 MHz IF frequency.
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- —— I MIX Fr PA - Y
o ’ J | l Fr = VCO— CAR
8.830MH2 _ vCO T F Fr = VCO— CAR
CAR, '
FILTER o
FR
DET F MIX RF
i
1
| CAR 1 _]_
— i — — » — =T 7
| IF, = CAR—IF, IF, = VCO— HET |
I =CAR—VCO+ HBT =Fr. n+ CAR— HET l
=5 5=5 0MHz
- CAR MIX I—- HET MIX I— vCO
| VFO J § §5~5 OMHZ | 3.33 M I
| ' 3.5 VCO=Fr + CAR
[ - - - I ) — or =Fa+ CAR
—— __MODE __ . ] |
,-"r ; | HET l
5 papTin g mpTin | o |
USB HET,=VCO—
FSK KEY LS8 U$E cw LS; cw | l o 1
SPACE . l
MARK . L
I —iy ~ 35 I
| NARROW ; ;__._- o 2 a |
o m
I o-MIOE = 3 P |
NARROWS830.53KHz
| WIDE 8829.85KHz |
! [ —_—
MODE | FREQ. KHz 0sC BAND | vCO HET BAND | vCO HET
LSB 8828.5 ~ CAR1 JIY/WWV 23.83~24.33 20.5 29 37,83~38.33 34.5
USB 8831.5 j . 1.8 10.63=11.13. 7.3 29.5 28.33-38.83 35.0
CW(T) 8830.7 CARZ 3.5 12.3~12.8 9.0 | AUX
CW(R) 8831.5 CAR1 7 15,83~ 16.33 12.5
FSK(R) | 8828.5 ! v 14 ﬂ;ﬂ*—“ﬁ‘\& 19.5
FSKS 8830.7 CAR2 21 29.83~30.33 26.5
FSKMN 8830.53 . 28 BE-1.1 33.5
FSKMwW 882985 | . 28.5 37.33~37.83 34.0

Fig. 3 TS-820 frequency diagram




FUNCTIONAL DISCRIPTION

RF SPEECH PROCESSOR

During DX communication, TS-820 can increase talk power
by using the speech processor, in which audio frequency
signal is converted into 455 kHz SSB signal and compres-
sion processing 1s performed with a small ttme constant.
Thus, signal distortion is minimized and tone quality is
prevented from being deteriorated, as compared with the
conventional clipper system. The compression level can be
adjusted by the COMP LEVEL knob. while watching the
meter scale.

The audio frequency signal applied to the microphone is
amplified by Q22 to the level required for the balanced
modulator circuit D31 to D34 and converted into 455 kHz.
Q28 is an oscillator for 455 kHz and Q29 i1s a buffer
amplifier. The voice signal converted into 455 kHz is
amplified sufficiently by Q23 and Q24. subjected to
automatic gain control by Q26 and Q27, and compression-
processed.

The processor level is adjusted by changing the emitter bias
of Q23 with the RF PRO variable resistor. |

The signal sufficiently compression-processed 1s buffer
amplified by Q25 and balance detected by D35 to D38 1o be
converted into audio frequency again (refer to Fig. 4).

MONITORING CIRCUIT

Since TS-820 is provided with a monitoring circuit that per-
mits the operator to hear his voice during transmission, it can
be used 10 check the modulated condition or to adjust the RF
speech processor. This circuit is incorporated in the |F unit.
When the MONI switch mounted on the front panel is turned
ON. the monitoring circuit 1s biased and operated. The
signal is passed through the IF crystal filter of 8.83 MHz,
amplified by one-stage IF amplifier, buffer amplified by Q12
In the monitoning circuil. further amplified by Q13, product
detected by FET Q14, and thereby demodulated into AF
signal. The AF signal thus obtained is then applied through
VR4 10 Q3 in AF AVR unit and thereby power amplified.
This circuit is energized only in SSB transmission. D16 and
D17 act as a diode switch to prevent the carrier from leaking
into IF circuit {refer to Fig. 5).
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FUNCTIONAL

PLL CIRCUIT

Fig. 6 shows the circuit configuration of the PLL system
developed in TS-820. In this system, VCO signal 1s mixed
with HET signal and thereby converted into a signal of 3.33
to 3.83 MHz common to all bands, which s further mixed
with a carrier to be converted into 55 10 50 MHz. This
signal i1s phase compared with VFO signal of 55 to 5.0
MHz. The comparison output thus obtained is returned to
VCO 1o lock it.

IF B.830 MH: (558
B EINT Mupr (CW)]

DISCRIPTION

The HET mixer serves to convert the different frequencies of
iIndividual bands into the same frequency, whereas the
carrier mixer acts to keep the transmitting and receiving fre-
quencies constant regardless of change-over of the MODE
switch by applying a carrier signal to the PLL loop and to per-
form IF shift. Fig. 7 shows the block diagram of the PLL part.
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FUNCTIONAL DISCRIPTION

VCO is provided with independent oscillators for the respec-
tive bands up to Q1 to Q11, which can be changed over by
the band switch, The stability of this circuit is determined by
HET, CAR and VFO. Since HET and CAR are crystal os-
cillators, it is considered to be determined only by the stabili-
ty of VCO. The high stability of VCO itself is also essential as
the major-point in design in order to improve C/N of VCO
output and prevent unlocking due 10 temperature variation.
Thus, FET is used as the oscillator transistor ta strictly com-
pensate for temperature variation in the coils. The output of
this VCO is applied to the transmitter and receiver mixers
through Q13 and Q14 which serve as a buffer and also
switching amplifier.

As in VCO. HET is provided with independent oscillators for
the individual bands, which are changed over by the band
switch in interlock with VCO. This change-over is effected by
-+ B power and switching diodes. The oscillator is a Colpitts
type non-adjustment circuit.

The CAR mixer preceded by the HET mixer uses MC-1486G
for balanced mixer to prevent spurious radiation and a band-
pass filter is inserted at its output. If a spurious signal is con-
tained in the output of this carrier mixer, it may be mixed with
the output of PD and appear at VCO.

The carrier oscillator circuit is divided into CAR 1 and CAR 2:
the former is in charge of CW (recewe), USB, LSB, FSK

QI8 TO3400AP

{receive) and the latter is charge of CW {transmit) and F5X
{transmit). The crystai oscillators used are three of 88285
kHz, 8831.5 kHz (AR 1) and 8830.7 kHz {AR2) and other 0s-
cillators are of a variable frequency type using varicap diodes.
The signal to be applied to PLL toop is generated at the CAR
1 side. Thus, when CW or FSK signals, the frequencies of
which are different between transmitting and receiving, are
transmitted, PLL loop is composed of CAR 1 and the
transmitting carrier is generated by CAR 2.

The output of the carrier mixer, after amplified by buffer
amplifier 015 and Q16, is wave shaped by NAND gate Q18
(TD3400AP) and applied to MC-4044P. Meanwhile. the
output of VFO. after amplified by buffer amplifier Q13, 014,
is wave-shaped by Q18 and fed to MC-4044P.

MC-4044 consists internally of a phase detector (PD), charge
pump and amplifier, and it is used in this warsceiver as
shown in Fig. B. The output of PD #1 is fed to the varicap of
VCO through the charge pump and active filter. The output
D2 of PD #2 becomes high lavel [constant) when either (or
both) input signal is removed. By utilizng this guality, it is
used as OFF circuit for VCO. If the TS-820 function is chang-
ed over 10 remote VFO without connecting remote VFO, PLL
is not locked. Thus, under such a condition, VCO output is
automatically turned OFF.

Charge

PumP

uF c13 32
—Co—AVW— -
A21
y To VEQ vancap dicde
WA '
OF R24
F—C—WAy—-

!
t
I
I
I
!
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|
|
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Fig. 8 TS-B20 phase detector circuit
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FUNCTIONAL DISCRIPTION

This PLL part consists of two printed crcuits boards of VCO
part and PD/HET part These printed circuits boards are
shielded frorn each other and the overall unit is housed in @
shielding case. thus achieving full shield effect.

The PLL circuit of this transceiver 15 provided with the follow-

ing features. _ _

1. Since the phase comparison is performed at a frequency
as high 35 § MHz. the response speed is rapid and C/N
is improved. When “cross’ operation is performed
together with remote VFO or fixed channels by using
VOX, the signal is interrupted at the beginming if the lock
time is not long. Whan the reference frequency is as
high as 5 MHz. the cut-oft fraquency ot the active filter
can be selected at high frequency and therefore no
problemn is offered here.

2. Since VCO is used independenily in each band. the C/N
of the oscillator is impraved.

2. Since the output of VCO is applied directly to the
transmitter and receiver mixers, the spurious
characteristic is excellent. This is one of the large
merits, as compared with the premix system.

4. Since MC-4044 s used for phase comparson and
therefore the variable range of VCQ is narrow, there is no
possibility of unlocking.

5. Since VFO uses the conventional range of 5.5 to 5.0
MHz. TS-820 has compatibility with other KENWOQD's
transceiver models.

The VFO used is basically the same as tha traditional VFO.
VFO-620 can be used as remote VFO as it is.

Relay unil
[X43— 1150~ 00)

RLiY

FSHIFT
VAB-Z

IF SHIFT CIRCUIT

This IF shift operation shifts the carrier frequency by £1.7
kHz and thereby moves IF frequency and the pass-band of
the crystal filters. Thus, AF output can be received in the
trequency response of £1.7 kMz high-cut or low-cutl. As
shown in Fig. 9, the |F shift circuit is energized only during
receiving and deenergized during transmitting. fixed by VR1
i1 CAR-1 unit. This function is achieved by employment of
use of PLL circuit n the local oscillator part. The feature of
the IF shift circuit is as follows:

1. Tone quality adjustment and interference elimination du-
ting SSB receiving. During USB mode operation. the
receiving characteristics of low-cut and high-cut are
obtained by turning the \F SHIFT knob clockwise and
counterclockwise respectively. (Opposite 1o the above
during LSB mode operation.) Thus, the received signal
can be heard in the desired tone quality, and inter-
ference from the sidebands of adjacent channel signals,
if any. can be eliminated by using tha IF shift circuit.

L5B

use

CAR-1 unit {(X50-1310-00)

Fig. 9 IF SHIFT circuit
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FUNCTIONAL DISCRIPTION

2. Adjustment of 1one quality during CW mode operation

O When ng CW filter is installed:

When the main tuning knob is adjusted sg that the beat
tone becomes approx. BOO Hz while recaiving CW signal
with the IF SHIFT knob set to the center position and the
RIT switch turned OFF, the transmitting frequency of the
own station can be set 10 that of the party station. After
this zerg-m, turn the RIT switch on and turn the RIT knob
to sound clear. When there is imerference, it might be
eliminated by turning the IF SHIFT knob. However.
attaching of the exclusive CW filters is more effective
{YG-88C at option).

QO When CW filter is installed:

Set the IF SHIFT knob at the center pasition and turn
OFF the RIT switch. While receiving a signal, ser the
main tuning knob untit $ meter indicates maximurm. The
received tane then becomes approx. 800 Hz and the
transmitting frequency 1s set to that of the party station.
Turn ON the RIT switch, adjust the RIT knob o the desi-
red position and set the IF SHIFT knob 1o the highest
receiving level.

QO When the digital display is provided:
The digital display indicates the frequency of carrier sig-
nal {BFO signal} and therefore during CW receiving, it
indicates the frequency shifted from the transmitting
frequency of the party station by the receiving beat
frequency {when the IF SHIFT knob is set to the center
position, the lower-side beat frequency is indicated).
If zero-in operation is performed by using the digial
display. follow the procedure shown below.
Turn ON the RIT switch and wrn the RIT knab. while
operating the stand-by switch, until the frequency
indication is kept unchanged regardless of change-over
from transmitting mode 1o receiving mode and vice
versa. Leave the RIT knob as it is and turn the main -
ning knob until the zero beat is obtained with respect ©
the trensmitting signal of the party station {the zero beat
Is easy to obuain by turning the IF SHIFT knob). Through
the above proc-edure, the transmitting signal can be set
to that of the party station. Turn the RIT knob until the
desired position is obtained.

Rezewing CW FILYER
CAR position ggg FILTER
o S e
1 ,' l, 1 \
i I
I
| ! | | ‘
! \
1 ' i [
1 ' I I
+ Ly : : [ S
8828 8829 / 8830 8831 8832(kHz)
Mark twide}
882985
Mark (narrow) Space
883053 48307

Fig. 10 RTTY frequency

3. When FSK (RTTY!) is operated

For the RTTY operation. a demodulatar and a
teletypewriter are necessary. Demodulalors that are
oparated with audio input signals with filters of 2125
/2295 Hz (NARROW. 170 Hz shift) or 2125/2975 H2
(WIDE, 850 Hz shift) incorporated can be all used for
this purpose. For keying of the FSK gircuit in T5-820.
insert a relay coil into the closed loop circuit of the
teletypewriter and connect the relay contacts 1o the
RTTY KEY jack on the rear panel.

Fig. 10shows the relationship between the transmitting
and receiving frequencies used in T$-820. Although the
frequency deviation in the FSK circuit has been set 1o the
NARROW side in our factory. it can also be set 10 the
WIDE side by switching the connector as shown in Fig.
11. When making FSK operation in‘the WIDE side, turn
the IF SHIFT knob counterclockwise by approx. 1.2 kHz
unti! balance between mark signal and space signal can
be cbtained during receiving.

When the CW filters available at option are equipped,
they can be used during the NARROW side operation by
switching the connectors in the IF unit.

When the MODE switch is changed oqver to FSK
position, the input voltage of the final stage is
automatically reduced. Thus, the continuous
transmission of this transceiver can be enjoyed without
any anxety.

—
( FS5K MNARROW
/—_.=_g
ﬁ@
O
; O
FSK WIDE O E
SO O
O ol o
O _. 0 @O
! )

Fig. T1 Switching of FSK, WIDE-NARROW
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FUNCTIONAL DISCRIPTION

AGC CIRCUIT

AGC signsl is taken from the IF final stage Q3. and after
amplified by 015 and Q18, is fed 10 Q1. Q3 and Q3 inthe (F
circuit and the first stage Q2 in the RF amplifier, thereby
performing GAIN control. On the collector side of Q18, each
control operation of AGC-SLOW, FAST, OFF and RF GAIN is
carried out. Q4 and 05 act as the meter amplifier for AGC in
receiving and as the meter amplifier for ALC during
transmitting. D20 is used for AGC discharge and D21 for
prevention of reverse current flow, During transmition, Q2
and Q3 are cut off since they are reversely biased by the RB
line voltage.

RF NEGATIVE FEEDBACK AND NEUTRALIZING
CIRCuUIT

In TS-820, the tone quality of iransmitting signal has been
examined more thoroughly, Without careful overall design
over the entire circuitry improvement of the tone quality can-
not be achieved. For example, distortion in the low
frequency stage. its frequency response. distorticn in the high
frequency stage. level distribution and ALC bhave been tho-
roughly examined and in addition overall balance design has
been considered.

To minimize the distortion in AF stage. the negative feedback
is often employed as general circuit technique. However, the
negative feedback for the RF circuit s actually difficult to
employ since stable operation is not easily obtained due 1o
restriction by parts arrangement and frequency response.
T5-820 applies negative feedback to the so-called tuning
type amplifier circuit including interstage LC tuned circuits.
{Reter 10 Fig. 12).

Balanced Mixer Neutralizatton Drive

ISKA ’ C31
- i

In the tuned type negative feedback, the plate impedance of
the final stage tube and the gain are greatly changes when its
* matching circuit is adjusted. Thus, it is necessary to

. prevent possible undesired oscillation from occurring

regardiess of the set positions of the plate vanable capacitor
and the drive variable capacitor. TS-820 is designed so that
undesired osciliation won't occur when the gam increases up
1o three times as large as cptimum condition.

" Neutralization also has large effect on the stahiliy. 1 it is

imperfect. phase variation increases proportionally and it is
difficult to have effect from fow band to high band in the case
of all-band transceivers. Where variable capacitors are used
for interstage tuning, suffigient neutralization is said to be
difficult as compared with the # tuning type, thus causing
unstable negative feedback.

Although T5-820 emplays the variable capacitor type neutra-
lization, the rotors and stators are floated from ground and
neutralization is applied and thereby the same effect as the i
wning type is obtained.

Ahhough the negative feedback has one effect in audio
circuils since the bandwidth becomes wide, the selectivity ig
deteriorated in tuning type amplifiers. Thys, sufficient
selectivity is required 1o be obtained befare the driver stage
in the case of such transmitter that the spurious cha-
racteristic should be improved in the driver and final stages.
Since TS-820. employs a balanced mixer in the IF slage, i is
not necessary 1¢ attenvate adjacent spurious signals in the
driver and final stage. Thus, the driver stage is piaced
immediately afier the mixer and negative feedback is applied,
there. This transceiver applies negative feedback of approx.
8 dB by C5 and €10 and improvement of approx. 10 d8 is
effected by the tertiary cross modulation products.

In
T

NFB FINAL
?5 S2001A
1 ]
1
i

’

[t
Al

~—or TC1 Nautr,lul[l@n

Fig. 12 RF-NFB circuit
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FUNCTIONAL DISCRIPTION

NB CIRCUIT

The NB unit roughly consists of a signal system and noise
system.

The signal converted into IF signal of 8.83 MHz is purified
through a filter for removing adjacent large input interference
{15 kHz at —6& dB point in case of X1 and X2) and fed 10
the crystal filter through balanced type blanking gate circuit
D1 ~ D4 and mariching transformer T4.

When NB switch is turned ON, the received signal passed
through the input filter circuit is buffer amplified by FET and
its noise component only is picked out through transistors
Q8. 09 and Q10 and rectified by D13 and D14 10 trigger
blanking gate D13 to D4 through Q11. Q6 acts as AGC in
the noise blanker circuit. The noise amplified by Q8. Q9 and
Q10 is rectified by D13 and D14 and applied 1o the base of
Q6. and then applied 1o Q8. Q9 and Q10 as AGC voltage.
AGC time constant circuit Q6 is designed 1o be inoperative
against pulse noise. but operative against continuous signal
having shart period such as SSB. Thus, Q8. Q9 and Q10 are
operated nearly in maximum gain state. and against conti-
nuous signals they are operated in the condition that gain is
suppressed by AGC voltage. Now, assume that Q11 is tur-
ned ON by pulse noise when the NB switch is turned ON.
The collector voltage of Q11 is reduced suddenly and D1
through D4 connected to the collector of Q11 are reversely
biased for a specified time by the time constant circuit
consisting of CB and R2, thus placing the signal line to OFF
state. That is. the pulse noise is then eliminated {such as ig-
nition naise of automatilest D15 is a diode for setting the
switching level.

This NB circuit is incorporated in IF unit,

AUX BAND

AUX paosition in BAND switch is empty channel because of
circuit configuration.
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Phone jack
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(K23 0239 04)
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Cap nut x 2
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PARTS ALIGNMENT

Front glass

(B10-0195-14)
|

Front glass

"'"L ‘‘‘‘

Diat escutecheon

(B01 0105 05

s 1Ch

(B10-0196-14)

Knoty x 3
(K23 0240 041

Front glass
(810 0197 03}

| Ll | P

Knob
(K23-0709-03)

Knobx 3

US socket
(E01-0B0O1-05)

Rocker switch
(669-2017-05]

Knob
(K21-0266 04]

Cal:hraton knob

Knob
(K21-03

Knob = 4

(K29 0269 04)

(K29-0166-04)

(K21 026804}

L st ——

Knub
(K23-0241-1 4)

Knob x 2

15-04) (K21.0268.04)
1

Knob x 3 |
K21-0267 04)

See saw switch x 2
(€59 2020 05!

Panel

(A20 1030 05)

3P phone jack gp MT socket
(E11 .0005-15} (ED1-0903-05)
US jack IP pin jack

(E11-0014-05)

(£13-0101-085]

WO TR - FAL

ok

£68 TRANSLCE VA .‘
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Siide switch
1531 .2007-05}

Burtterfly nul
(N14-0020-04)

\P pin jack
(E13-0101-05)
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12P connector
{E08-1208-0 5}

US jack
(E11-0003-1 5)

socket

12P connector
(EO8-1 202-05]

2P pin jack
(E13-0205-05)

Glide switch
(§31 -2007-05)



PARTS ALIGNMENT

IF unit c23 C24
(X4B-1150-00)

Relay un:t
(X43-1190-00) c22
VFO

C21

_ Varniable capacitor B

. (CO1-0084-05)
|
I

Coil pack umnit

(X44-1140-00) Varnable capacitor A

(CO3-0060-05]

RF unit
(X44-1150-00) V1 V2

RLL ASSY unit CAR ASSY unut FINAL unit
(X60-1010-00) {X60-1000-00) {X56.1200-00}

MARKER umit
{(X51.0005-01)

RECTIFIER unit
(X43-1090-02)

HY uni
(X43-1110-00)

AF-AVR unit
(X49-1080- {JDJ

RELAY unit FIX « VOX unit
(X43-1190-00) (X50-1350 00)
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PARTS ALIGNMENT

IF uni
(X48-1150-00)

C24

V1 V2

RF umt
(X44-1150-00)

VC1 vC2 VL3




PACKING

4P micraphone plug (EO7-0403.05)
Cable for counter calbration (£31-0039-05)
Pin plug = 5 (E14-0101-05)

Speaker plug tE12-0001-Q5}

9F MT plug (instatled) {EQ5-0801.05)
8P US plug (E14-08Q1-065)

Plasuc extension foot x 2 (N30-4012.11)
Screw for foot x 2 (J02-0048-14)

AC power cord (E30-0181-05) U.5.A.
Fuse

4A % 2 (FO5-4022-05} USA, X3 Europe
B6A % 2 [FOE-8021-05) USA, x3 Europe

Cushion
[H10-1276-04)

Operating manuat

Styren fToam cushion {R)
(H10-1447.02)

Protectron cover
(HZ0-0439-04}

Styren foam cushion {F)
(H10-1446-02)

Carton case (inside|
(HD1-1618-24)

Carton case {outside|
{H03-0545-24)

19
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PARTS LIST

Rel No Parns No. Descnption mﬂ:Ls Ref No. Parts No. Description mna:l;s
_-—-—-—-—_CAPACITOR COIL/TRIMMER/VARIABLE CAPACITOR
rt cap 018605 Ceramic D OO1uF 3kWY L1 L33 0032-05 Choke coil . 3uH
[$4 cao 0187 05 Cerarmc 00047uF 1 4kWV L3 L.33-0218-15 Choke coil {Final)
€3 o0 0185 05 Ceramic 100pF KWV L4 1L33-0259 05 Choke coil, 470uH {for safety)
o] cg1 QO17-05 Ceramic 380pF LS L34 0560-05 Final coil (A)
C5 col oD16-05 Ceramig apF 3kWV LG L34-0561-05 Final coil (B} {28 MHz}
W] cc455L2HB21) Ceramic  BZ0pF  *+5% L7 L40-1511-03 Ferri-inductor. 150:H
7 cc455L2H102J Ceramic 0001uF 5%
s CcCA5SLZHERT) Ceramic 680pF +5% TC1 C03-0002-05 Trimmer (Neutralizing}
cy cCABSL2H271) Ceramic 270pF +5%
c10 CcCa55L2HI101) Ceramic 1Q0pF +5% vii1 C03-0060-05 Variable capacitor (A) (Final]
ve2 CO1 (0B84-05 Variable capacitor (B) [Loard)
cii c90 0187-05 Caramic O 0047uF 1 dkWY
ci12.13 £90-0300-05 Ceramic 470pF AC150WV PS1 2 L39-0046-05 Coii {Parastic suppressor)
c14~17 CK45F1H1032 Caramic 001uF -+B0%—20% MISCELLANEOUS
c18~20 CKABE2H103P Ceramic 0001uF +100%—0%
oy €90 032705 Elecirolytic 100xF  500WV - 201.0274-05 Casing
€22 £90.0327 05 Electrolync 100uF  SO0WV - A01-0283-22 Case
c23.24 1C£90.0326 05 Electrolytic 224F  450WV - A10-0488-11 Chassis
c25 CC4BCH2HATOS  |Ceramic  47pF  %5% - 120-1030-05 Panel
€26 CCA55L2HZ21J  |Ceramic  220pF  500WV - A22-0195-32 Sub-panel
c27 CK45F1H103Z Ceramic  0.01xF  +B0%— 20% - A23-0649-12 Rear panel
cz8 CK4SD1H102M Ceramic  0.0014F +20% - A40-0151-21 Bottom plate
£29,30 |CK45F1H1032 Ceramic 0.001xF +80%—20%
c31 C90-0172-05 Ceramic 12pF 3ky - BO1-0105-05 Dial escutcheon
C32~34 [CK45F1H103Z 001uF  +B0%—20% - p05-0201-04 Speaker grille cloth
- £09-0003-05 Coupling x 2 {Baklits)
RESISITOR - [B03-0011-04 Rubber cap x 3 (Opening for adjustment)
R1 AD14BY2E102J  {Cabon &2 £5%  1/4W - B10-0196-14 Front glass
R2 RD14BY2E332J)  {Carbon 3.3k}  #5%  1/4W - B10-0196-14 Front glass {Indicatng plate)
R3.4 RCOSGF2HI101J Carbon 100§  +5% 174w - 310-0197-03 Front glass (Main dial)
R5~7 |RCOBGFZH474J  |Carben 470kl *5%  1/2W - 820-0373-04 Dial scate (Sub-chall
A8 RCOSGF3A103K  |Carbon 10k +10% W - g‘zgjgg;igz g::: :zz:: :‘;: :ﬁ:::;e'
R9 PD14BYZ2B560J Carbon 5 +5% 1/8W _ 621.0007-04 Pointer {PLATE knab)
R1Q PD14BYZB471) Carbon  470{1 +5% 1/BW ‘
- B30-0079-05 Pilot lamp ¥ 3 12V, 40 mA
Ri1 PD14BYZE182J Carbon 18k +56% /AW _ 231.0241.05 Meter
R12 PR14BY2EZ221) Carban 22048 +5% 1/4W _ a0.1429.04 Model name plate (KENWOOD)
A13 PD14BY2EG81J Carbon 6801} +5% 1/4W . .
A14 PDI4BY2E1020  |Carbon 1k =5%  1/4W B B41-0222-24 Voltage indication sticker 120/220¥
- R42.0287-14 Caution sticker {righ vohtagel
SEMICONDUCTOR/TUBE - 842-0628-04 Fixed ch. sticker
D1 \v11-0051-06 Diode INGOD - r542 -0452-04 DC termina) indicating sticker
D2 v11.028505 Diode  VOBE - B43-0261-04 Badge (T5-820}
- 246-0058-00 Warranty card U.S.A
vtz  |v40.0150-00 Final tube S$2001A - B50-2529-00 Operating manual
- 368-0181-00 Caution card {Transmitter section)
POTENTIOMETER — BEB-0187-00 Cautivn card {Source voltage) Europe
VR1 RQ1 3028-05 10k} {C), RF-PRO with switch (S10} - 358-0188-00 ICaution sticker {Source voltags)
vR2.3 RO3-3060-056 10k{2 {B], RF-VOLT. BIAS
VA4 5 ROB8-3012.15 10k52 (A), AF, 10kil (B] RF-GAIN — D13-0055-04 Sprocket x 2
10kS? [A) MIC, 10kl {B) CAR - 0 16-0058-04 Chain ass’y
'V RG RO&-9011-05 k() (B) RIT, 10k} {F} IF-SHIFT - D21-0326-24 Shaft (A) {LOAD)
SWITCH - 021-0413-05 Band shaft
- D21.0414-24 Shatt (B} {DRIVE)
S1 S01-1037-05 Rotary switch METER SW — 021-0415-14 Shafr {CH{PLATE]
82 $01-1038-05 Rotary switch FIX CH — D22-0004-04 Shaft coupling [6¢ — 6¢)
S3 S01-1039-05 Aotary switch BAND SW — ID22.0027-14 Shatt joint (8¢ — 341
54 501-3022-15 Rotary switch FINAL - D22-0401-04 Shatt coupling (DRIVE]
55 S01-4017-05 Raotary switch FUNCTION — D23-0702-05 Ball retainar
S6 S01-5010-06 Rotary swiach MODE - 032-0051-04 Shaft stopper (3 x 10
57 ~49 540 2077-05 Push switch RIT, ATT, DH — D32-0064-04 Shaft stopper % 2
511~ 14 1544.2020-05 Paddle switch STBY, VOX. NB. MON - D32.0075-04 Switch stopper
515 544-2015 05 Paddle switch AGC — D40-0204-04 Verniar mechanism ass’y
516.17 S59-2020-05 See-saw switch POWER, HEATER —_ D40-0206-05 Fan ass'y
518.19 531-2007-05 Slide switch SG, XVTR
s21 $59-2017-05 Rocker switch [Power source selectior - E01-0801-05 US sacket
- EQ1-0903-05 9PMT socket
- £03-0301-15 3P plug {Power source) Europe

Lalal




PARTS LIST

Ref No Parts No Description mF::I;s Ref No Paris No. Descriptian n::I-n.s
- EQ4.0102.05 M type receptacle - J21-1144.04 Speaker retainer
— EOQ5-0901.05 9PMT plug - J421.1148-04 Variable capacitor stopper
- EOQB-04C3-05 4P Miceophone sacket - J21-11517.04 Termmnal plate stopper
- EQ7-0403-05 4P Microphone Jack - J21.1202-04 Speaker retainer ass'y
~ EQ8-0204-05 2P plug socket x 2 - J21-1425.04 Retainer
- EQ8-1202.05 12P plug socket — 121-1494-04 Meter stopper
- EOB-1207.05 12P plug - J21-1495-04 Lamp stopper
- EOB 1208.05 Connector socket (for transverter) - J21-1486-04 Ratary swatch stopper
- EQY Q204.05 2P plug socket x 3 - 121-1497.04 Final coil stopper x 2
- E11-0003-15 US jack {Exterral speaker) - J21-1502.04 RF P{ hoard stopper
- E11 0005-15 3P phone jack [Key) - J21-2556-04 VFO fittings
- E11-0014-05 US jack (RTTY| ) — J21.1504.14 Shaft holder x 2
- E11-0034-25 US jack (2P with SW} - J31-0141.04 Ring spacer (Microphone}
— E12 0001-05 Phone plug (SP) — J32-0074-Q4 Hexagonal boss (AF} x 4
- E13-010%-05 1P jack x 3 - J32-0218.04 Hexagonal boxx x 8 [Push switch)
- £13.0205-05 2P jack - 432-0220 04 Hexagonal boss x 2 {Final)
- E14.0101.05 1P plug x & - J32-0222-04 Boss lar dial scale {A)
- E14-0801-05 US plug - 132-0223-14 Bass for dial scale (B)
— E20-0512-05 5P terminal plate — J32-1030-14 Reund boss
- E20-1003-05 1QP terminal plate - J41.0020-04 Knob bushing x 3
- E22.0207-058 Lug plate - J41-0024-15 Card bushing
- E23-0014-04 Acme terminal — J61-0006-04 Frea up belt Europe
- E23-G056-05 Terminal - J61-0019-05 Vinyl tie X 12
- E23 Q093 05 Termnat {m:ni connecter! ’
- E30-0181-05 AC power cord USA. - K(1-0049-15 Handle
- E31-0037-05 3P connmector with lead IFSX switching) - K21-0266-04 Knob FIX, CH
— £31.0038 0§ 3IP connector with coaxal cable - K21-0267-04 Xnoh x 3 DRIVE. FUNCTION. COMP LEVEL
- E31 0039.05 Counter cable - k21.0268-04 Knoh x 2 CAR. RF GAIN
- E33.0084-00 Wire kit LS AL - K21.0269-04 Knob x 4 LOAD, RIT. MIC. AF GAIN
- E33-0085 0Q Wire kit Europe | | — K21.0279.04 Knob  METER
- E33.0097-00 Wire kit U.5.A - K21-0315-04 Knob  PLATE
- E33-0098-00 Wira kit Europe - K21-0709-03 Knob  MAIN
- ES0 0004-15 Plate cap x 2 - K23-0239-04 Knob BAND. MODE
- K23 0240-04 Knob  VOX, ANTI VOX, DELAY
- F05-4022-05 Fuse {3A} % 2 USA | |- K23-0241-14 Knob  |F SHIFT
Fuse (4A)x 3 Europe| | — K29-0166.04 Knob  {Push) x 3 DH. RE ATT, RIT
- FO5 6021-05 Fuse (BA] = 2 USA. | |- K29-0263-04 Krob (Calibration)
Fusse (BA} x 3 Europe
- FOB2-0041-05 Fan - LO1-1066-05 Power transformer
- F10-0402-04 Shieid plate {Relay) - LT5 QQ02-15 Choke coil (Low frequency)
- F10-0412-14 Sheeld plate {Final}
- F11-0243-23 Final box - 551-4017-18 ANT relay
- F11-0244.03 Final cover
- F15 0205 04 Shading plate - T03-0027-15 Speaker
— F15-0601-04 Shading plate {small} x 2 - T40-0022-05 Motor
- F19-0133-14 Protecting plate {far DC-DC converter)
— X40-1110-Q0Q VFO unit
- G01-0801-04 Spring {for earth} - x43-1080-02 Recufier unit
— G11.0008-04 Cushion (Relay) - X43 1110 00 HV unit
- G11-0053-04 Cushien — Xd43-1190-00 Relay umt
— X44-1140-00 Coilpack unit
- HO1-1608-24 Carton case {Inside)} - xX44 115000 AF unit
— HO3-0545-24 Carten case (Qutsidel Eurcpe| | — *48-1150-00 IF unit
- HO3-1603-14 Carton case {Qutsidel .5 A - x49.1080-00 AF-AVR unit
— H10.1276 04 Cushion - X50-1350 0D FIX-WOX
— H10 1446-02 Styrene foam cushion (F) - X52-0005-01 Marker unit
- H10-1447-02 Styrene foam cushion (A1 - X54-1180-00 lndhcator uhit
- H20.0439.04 Protection cover — X54-1190-00 VOX-VA unit
— H25 00249 D4 Polyetylene bag - X56-1200 00 FINAL unit
- H25.0120-04 Polyetylene bag - X60-1000-00 CASR ass’y unit
- XEQ 1010-00 PLL ass'y unt
- 102-0022 05 Leg (Small) = 4
- 102 -0043.14 Leg Large) x 6
- J13-0033-15 Fuse huldes
- J13 0006 04 Switch stopper
- J19-1301-04 Diode halder x 4
421 0392 04 Lead hoider
- J21-0934-15 Fitting for handte x 2
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PARTS LIST

VFO (X40-1110-00)
Ref. No. Pars No Description Re:
o e
Ref No parts No. Description marks - 421 0895-03 VFQ variable capacitor stopper
— - J25-1505-13 VFQ swpper
CAPACITOR
U\IWOJ Ceramic 47pF +5% HV (X43-1 11 0-00)
€23 CC45LG1H150J Ceramic  15pF 5%
Ca 455G YHO70.) teramc  7pF +5% Re-
o gzasLGTH”OJ Coramic  47pF L5% Ref No Parts No Descnption m:ks
I CC4BLG1H220) Ceramic  22pF +5%
€18 CM83FZA151J Mica 150pF  £5% CAPACITOR
ca CCASCH1HO30D Ceramic  3pF +0.5pF c CK45E2H103P Ceramic 001xF + 100%—0% |
c10 CKAGF1H223Z Ceramic  0.022uF +80% — 20%
RESISTOR
c11.12 | CKAGFIHATAZ Ceramic  D.047uF +80%—20% R1 ACOSGFZH104) | Carbon 100k 5%  1/2W
c13 CK45F1H223Z Caratmic  0.022uF 4 B0% —20% R2~4 PD14BY2HES4) Carben 680kil  +£5% 1/2W
c14 CC45SL1H330] Ceramic  33pF  15% R5.6 RCO5GF2HE63] | Carbon  BBRQ 5%  1/2W
c15 CCASSLIHOE0D | Ceramic  5pF  20.5pF R7 RCOSGF2H123] | Carbon 12k 5%  1/2W
c1é CC45SL1H100D Ceramic  10pF +0:6pF
c17 CC4BSLIHOS00 | Ceramic 5pF  +O.5pF MISCELLANEOUS ]
c18 CKA4BF1H103Z Ceramic 001xF +B0%—20% E23-0047-04 Terminal {square) x &
c192 CK45F1HA73Z Ceramic  0.047uF +B0% —20%
c20 CC45CG1HIQ0D Ceramic  tOpF +0 5pF
REGISTOR RELAY (X43-1190-00)
R1 pO14BY2E106 Larbon 1M +5% 1/4W Re-
R2 PD14BY2EMQ1J | Carbon 100 5%  1/4W Ref No Parts No Drescription marks
R34 PD14BYZ2E105J Carbon 1M +5% 1/4W
RS FD14BY2E331J Carbon 33052 + 5% 1/4W CAPACITOR
(201 PD14BY2E333 Carhon 33kil +5% 1/4W c1z2 C90-0325 05 Electiolvtic 22004F 25WV
R7 PD14BY2E473d Carborn 47k 5%  1/4W o1 CKABF1HA732 Cerami: 008 "F 0%~ 20%
"B POIABYZEI02) | Carbon Tt - £8% 1AW Cas | CK4SFIH103Z Ceramic OQInF  +BO%—20%
R9 PD14BY2E1CQ1] Carbon 10081 +5% 1/4W ’ ALK
(o] CQ92M1H104K Mylar 0. 1uF +1D%
SEMICCNDUCTOR RESISTOR
a1 v09.0020 05 FET 35K22{Y) R1 ‘ RS 14AB3D221J [ retal film 2200 . 5% W I
[8F] vO9.0011-05 FET 25K19(Y) i -
Q34 v02-0079-05 FET 2SC460(B) SEMICONDUCTOR
D1 I V11-0418-05 | Zener diode B2-052 I
o1 V11.0053 05 [hode Sp1t1
D23 V11-0051-05 Diode  INBO MISCELLANEQUS
COI/VC/TRIMMER RL §51.-4031-05 Relay
- - RL1.2 E40-1413-05 Meni connector
L1 L32.0098-Q% Oscillator eoil L3 £40.0613.05 Mini connector
1L2~4 140-1021-03 Ferri inductar 1 mH
L5 L&0-2201.03 Farri inductor 22uH
L6 7 L40-1021-03 Ferri inductor 1 mH
RECTIFIER (X43-1090-02)
TC1 CO3-0001-05 Vanable capacitor [Small size)
TC2 €05-0013-15 Ceramic trimmer ret No Parts Mo Descrption mT':I;s
MISCELLANEOUS
- AQ1-0169-23 VFO Case CAPACITOR
c12 CEDZW2C330 Electrolytic 33uF 160WYV
- B42-0010-04 Indicalion tape cia CX45E2H103P Ceramic 0.01xF  +100%—0%
- €D1-0169-05 Variable capecitor RESISTOR
R1~4 RCOGGF2H4T4) Carbon 410k} 5% 1/2W
- D22-0011-05 Shaft coupling RS & RS14AB3D471J Metal flm 4708  +5% 2w
- D40-0205-05 Dial mechanism R7 RCOSGFZH10LJ Carban kil +5% 1/2W
RB RCOSGFZH104)  |Carbon 100k 5%  1/2W
- £08.0204-05 2P plug socket RO 10 | PD14CY2E104J Carbon 100Kz +5%  1/4W
- £13-0101-05 1P pin jack SEMICONDUCTOR
- E22-0207-05 Lug plate
- E23.0021-04 Tetminal x 5§ p1~6 |v11-02B2-05 Diode voBd
o7 v11-0285-05 Diode VOEE
— FO7-0231-34 VFOcover DE~11 |V11.0290-05 Dinde v03C
- F10-0249-14 VFO shield plate MISCELLANEQUS
- F11-0010-04 VFO box
E23-0047-04 Terminal [squarel x 17
- G03-0009-04 Spring
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COIL PACK (X44-1140-00)

PARTS LIST

Ref. No. Parts No. Description mF::;s
Ref No Parts No Description mF::ks 113 [34.0556-05 Tuning cart 21
L20 L34.0557.05 Tuning coil zs} DRIVE
CAPACITOR
€12  [CCASAH1HS80J | Ceramic  56pF  +6% L21~23[L40.0711-03 Fosri-indicator
c3 CCASRHINATO) | Ceramic  47pF  +5% L24 L34-0558-05 Trap coil
ca CCASRH1H560J [ Ceramtc  56pF  +5% 125 L34-0558-05 Trap coil
) CC45RH1HA470J Ceramic 47pF +5%
o] CC45RHIHEROS Ceramic  56pF +5% VC1~3 (co1-0127-15 Variable capacitor
c? CCASRHZH330J | Ceramic  39pF  45% MISCELLANEOUS
ce CCA5AH2H330J | Ceramic  33pF  +5%
(o] CCA5RHTHIG1JTD | Ceramic  156pF  +5% - 013-0032.03 Sprocket x 3
c10 CCA5RHI1H101JTD | Ceramic 1OUDF +5% - D13-0055-04 Sprockel %3
c11 CCAS5L1H561JTD | Ceramic  560pF  +5% - D16-0021-04 Chain ass’y
c12.13 CK45F1H1032 Caramic 001uF  4+B80%—-20% - D21-0412-14 Shaft
c14 CCA5RMIN220J | Ceramic  22pF  +5%
c1s CCASAHIMZ21JTD [ Ceramie  220pF  +5% - E23-0015-04 Lug Iground}
C16 CCASAHTHIO1STD | Ceramic  100pF  +5% - E23-0047-04 Terminal isquare)
c17 CCASSLIHSB1JTD | Ceramic  560pF  +5% - E40-0315-05 Mini connector x 2
€18 CC45RHIHIZ0S | Ceramic  33pF  +5% - E4G-0401-05 Connector x 3
c19 CC45RH1H3904 Ceramic 39pF 5%
c20 COS2MIN102) Ceramic  D.0014F +5% - F10-0399-04 Shield plate x 2
c71 CCASAH1HT014TD | Ceramic 100pF +59 — 119.0486-04 VC stopper x 2
C€2223 |CCASRHZH1212TD | Ceramic 120pF +5%
ca4 CC45RHIHII0S | Ceramec  33pF +56% - 529-6003-05 Rotary water ass'y
c25 CC4E6SLIHEB1JTD | Ceramic  560pF  +5%
C2627 |CK45E2H103P Ceramic  0.014F  + 100% —0% ‘
cz28 CC455L1H100D | Ceramic  10pF 40 5pfF RF (X44-1150-00)
C2930 |CK24E2H103P Ceramic  DO01uF  +100%—0%
Ref Mo Parts No Description
3z CC45RH1H330] Caramic 33pF +5%
€33 CKASFIH1032 Ceramic  D.OIuF  +80%—20%
34 CCA5RHIHIOQ)  |Ceramc  38pF  +5% CAPACITOR
c35 CC45RH1H390) Ceramie 39pF +5% c1 CC48SLTHI30 Caramic 33pF 5%
C36 CCASHH THI%0J Ceramic  39pF +5% £2.3 CK45F1H1032 Ceramic Q01uF +80%—20%
c3z CC45RH1H3904 Ceramic 39pF +5% Cc4 C80-0262-05 Ceramic 0.04731’ +10%
c38 CC45RHZH3Y0)  |Ceramie  39pF  +5% 5 CK4SFIH103Z Caramic  0.014F  +20%
€as CCASRHIHQ50D  |Ceramie  5pF +5% C6 CKABKTHI0ZM Ceramic  0.0014F +2g%
RESISTOR c7 €90-0262-05 Ceramic  0.0047uF +10%
or:] CC4BSL2ZHTS1Y Caramic 150pF  +5%
R1 PD14CY12E1034 Carbon 10k +5% 1/4W ca COI3M24473K Mylar 0047,F +10%
R2 PD14CY2E102. Corbon 1k 5%  1/4W c1o £91.0022-05 Ceramic  ODOI.F +5%
R3 PDYACY2E223) Carbon  22k8! 5%  1/4W
R4 PD14CYZE102J Carbon  1kY 5% t/aw e €90-0262-06 Ceramic  DO47uF +10%
AS PDI4CYZEB2Z0)  jCarbon B2 5%  1/4wW c12 CK45E2H 1037 Ceramic  DO1F  +100%—0%
RE7  |PDT4CY2E4720  |Carbon  47kD  £5%  1/4W C13.14 | CK45FIH103Z  |Ceramic  0O1.F  +80% —20%
R8 PD14CY12E392) |[Carbon 3.9k £6%  1/aw cis CQ93M2A473K | Mylar Q.0474F £30%
coiLve €16.17 | CK45E2H103P Ceramic  0.0tuF  +100% — 0%
- cig €90-0262-05 Ceramic  Q.0474F +10%
L1 L34.0545.05 Tuning coil  WWY
L2 L34.0548-05 runmg col 1.9 €20 CKASFIH1032 Ceramic QOIF  +80%—20%
ti t;:_g::g:g: ;::::g 2:': g S c21 £90-0162-05 Ceramic  0.047uF *10%
s L34.0545.05 Tunng ool 14 c22 CCA5SLTHI00D  [Ceramw  10pF  +OS6pF
L6 L34-0548-15 Tuning ol 21 ca3 CK45F1+41032 Ceramuc COIuF  4+-80% - 20%
c24 CC45RHT1H1204 Ceramic 12pF 5%
L? L34.0547-15 Turing coit 28 )
L8 L34 0542.05 Tuning col 19 c2s CCA5RH tH390U Ceramfr: 39pF +5%
s (34 0545.05 Tuning ol WWV €26.27 |CKASFTHID3Z Ceramic  O.014F  +B0%—20%
s 134.0543.08 Tumngcod 35 c24 €90-0262.05 Ceramic  0.0474F +10%
C30 CK45F1H 1032 Ceramic  0014F - A0% — 20%
' ANT
H; tg::g::g_g: I::::: :Z:: : . c31 €90-0262-05 Ceramic  0.047uF +10%
12 (34.0548.15 Tomng coil 21 €3233 |CK45DTH10ZM Ceramic  0.0014F +20%
12 134.0847 15 Tuningcoi 28 €34 CK45F1H103z Ceramic  OOM4F  4-BO% —20%
(15 154 OB52.95 Tunngearl 18 c35 CO93M2A224M  |Mylar o 022F  +20%
16 (34 055908 Tummg ool 35 C36 CK45D1H102M Cersmic  001uF  +20%
17 L34.0554.05 Tuning cort 7 DRIVE c3z? C90-0262-05 Ceramic 0047uF +10%
L8 L34-0555-05 Tuning corl 14 £38 CEQ4WIHOTO(RL) |Electrolytic 1uF 50WV
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PARTS LIST

He! No. Paris No. Description mRa?l-(s Ref. No. Paris No, Description m,:?i.cs
c39 CECAWIHR47(RL) | Electrolytic O 47uF  20WV SEMICONDUCTOR
c40 C90-0262-05 Caramig 0.047pF +10% Qi v09-0057-05 FET 35K41 [L]
o 3] CK45E2H103P Ceramic G.01uF + 100% — 0% a2 V09-D036-05 FET 3SK35IGR)
a3 v08-0057-05 FET ISK41(L)
C43~ 45| CK45F1H1032 Ceramic 0.01uF + B0% — 20% Qa V03-0123-05 Transistor  25C733(Y)
C46~ 48| C90-0282-05 Ceramie D047uF 110% 056 v03-0450-05 Transistor 2SC1515(K}
C49 CCARSL1M220] Ceramic 22pF +5% 06~8 V09-0577-05 FET 3SK41(L}
C50 CC45SL1M150d Ceramic 16pF +5%
Ch1 52 CKABF1H103Z Ceramic 001pF + 80% — 20% Dt v11-0240-056 Zener dipde WZ-090
C53 CK4B5EZH103P Ceramic 0.01uF  +100%—0% b2.3 V11-0219-05 Diode VOGS
AESISTOR D4 v11-0414-05 Diode 152588
D5 V11-0076-05 Diode 151555
A1 PDI4CY2E101J | Carbon 1008  15%  1/4W 06 V11.0414.05 Diode 152588
R2.3 PD14CY2Z2E1044 Carbon 100ki? *5% 174W o7 Vv11-0076-06 Diode 1516556
R4 PD14CYZE4T 1] Catbon 4700 +5% 1/4W DB V11-0250-05 Zener diode WZ-090
R5 PD14CY2ER224 Carbon 82kit i5% 1/4W D9.10 v11-60219-05 Diode VOEB
211 PD14CY2EGB2J Carhon 6.8kit *5% 1/4W
R7 PD14CY2E273J Carbon 278 +5% 1/4W COIL/'TRANSFORMER
R8 PD14CY2E333) Carbon 33k +5% 1/4W 1.2 140.1511-03 Feri-indicator 1504H
RS PD14CY2E104J Carbon P00k 15% 1/ AW L3~5 L40-4711-03 Ferri-indicator 4704H
R10 PD14CY2£820J | Carbon 8260 £5%  1/4W 167 L40.1511.03 Feri-indicator 150,H
A11 RCOGGFIHEE0D Carbon 685!} + 5% 172w LB L33-0074-05 Haater choke 0.22xH
R12 PO14CY2EBE3) Carbon 561 +5% 1/4W Lo L40.4782-02 Ferri-indicator 0'47;1H
A3 RCO4GF2HB23J | Carbon  B2kil  15%  1/2W L10 140-1511-03 Ferri-indicator 1504H
R14 RCOBGF2H392] Carbon 39k 5% 172w
R15 PO14CY2EB22] Carbon 8.2kl +5% 1/4W Ti.2 L34-0527-05 Tuning coil
1 PD14CY2E472J Carhon a7kl 15% 1/4W .
:12 PD14CYZ2E393J Carbon 39k 15% 1/4W T34 1.34-0524-05 Transformer (wide range}
R18 PD14CY2EI92) Carhon 39k 6%  1/4W TUBE
R19 PDT4CY2E4T2) Carbon 4.7k} 5% 1/4W ']} lv40.01 14-00 Tube 12BY7A
R20 PO14CY2ESE1J Carbon 5600 +5% 1/4W
MISCELLANEQUS
R21.22 PD14CY2E333S Carbon 33kl + 5% 1/4W JB9 R92-0150-05 Short jamper x 2
R23 PD14CYZE1234 Carbaon 12ki1 +5% 1/4W J10 R82-0152-05 Short jamper
R24 PD14CYZE104) Carbon 100k +:5% 1/4W
R25 PD14CYZE123J Carbon 12k +5% 1/4W RF1~3 |E40-1026-05 Type U, Wafer pin
R26 PDTACYZEIQ N Carbon 1008 1 5% 1/4W
R27 PD14CY2E2210 Carbon 2208 +5% 1/4W - E10-1902-05 Tube socket
R28 PO14CY2E393J Carbon 39k} +5% 1/4W — E23-0047-04 Terminal {square)
R29 PO T14CY2E4A74) Carbon 470kil 5% 1/ AW - E40-0406-05 Connector
R30 PD14CY2E4A73) Carbon 47kl 5% 1/4W
R31 POT4CY2E222) Carbon 2.2kl 5% 1/aw —_ F11-0249-05 Shield case
R32 PD14CYZE1R2) Carbon 1.8kl +5% 1/4W
R33 PDI4CYZE1024 Carbon Tk§? +5% 1/4W
R34 PDY4CYZE182) | Carbon  1.BKQ  +£5%  1/4w IF {X48-1150-00)
R35 PDT4CYZEAT0J Carbon 471 +5% 1/4W
R36 PDI14CY2E474) Carbon 470kl +5% 1/aw ) He-
R37 PD14CY2E105J Carbon  1Mf!  +5% 174w Ref. No. Parts Na. Description marks
R3B.39 | PD14CYZE103J Carbon 10k +5% 1/4W
R40 PD14CYZE331J Carbon 3301 +5% 1/4wW CAPACITOR
Cc1 CcCas55L1H221d Ceramic 220nF +5%
Ra1 PDI4CY2E103) | Carbon 10K 25%  174W cz CCASSLIH100D  |Ceamic  10pF  O.5pF
R42 PD14CY2E274J | Carbon 270Ky +5%  1/4W 3 CCASSLIHO30C | coramic  3pF +0.250F
R43 PD14CY2E103) Carbon 10k 5% 1/4W Ca5 CCA5SLT1HATON Caramic 47pF - 5%
Ra4 RCOSGF2H225) | Carbon  22MQ £5%  1/2W €67  |CK4SF1H103Z Caramic  0O014F  +BO%—20%
R4S PD14CY2E101J | Carbon 10021 +5%  1/4W o8 CE0AW1C100 flectrolytic 104F  18WY
R4G | PDIACY2E104) | Carbon 100K 25%  1/4W C9~11 |CK4BFIH103Z  |Ceramic  O01xF  +B0%—20%
R47 PD14CY2E154) Carbon 150k  +5% 1/4W
R4B PDIACY2E1B4J | Carbon 180K 5%  1/4W c12.13 | c90-0254-08 Coramic  0.022uF 25WV
R49.50 | PDI4CY2E471J | Carbon 4702 £B%  1/4W C14.15 | CK45F1H1032 Ceramic  D.014F  +80%—20%
C16.17 C90-C254-05 Ceramic 0.022uF 25WV
R51 PD14CY2E101d Carbon 1000 +5% 1/4W Cl1B~20| CKA5FIH103Z Ceramic DOIuF  +80%—20%
A52 PD14CY2E471J | Carbon 4708  %5%  1/4W o122 | co0.0254.05 Ceramic  0.0224F 25WV
RS53 PD14CY2E222J Carben 2.2kQ +5% 1/4wW
R54 PD14CYZE4T70) Carbon 479 +6% 174w o4 C90.0254-05 Caramic 0.0224F 25WV
R55 RCOSGFZH474J Carbon ATOK(} +5% 1/2W c25 CCA55L1H470J Ceramic 4.7DF +5%
R56 PD14BY2B4700 Carben 4700 +5% 1/4W c26.27 CKASF1H1032 Ceramic 0014F  +80%—20%
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PARTS LIST

Raf. Na. Parts No. Description m':?l;s Ref No Parts No. Description m.:l.:s

C28.29 | C90-0254.05 Ceramic Q0 0224F 25WV c100 CQY2MIH153K Mylar 00154F +10%

c30 CC45SL1H470L Ceramic  47pf +5% cron CEQ4WI1E4R7IRL) | Electrolvtic 4.7uF  25WV
c102 €90.0162-06 Ceramic  0.047uF 25WV

C31 CL45F1J103z Ceramic  0.014F +80%—20% €103 CEQ4WTAA4T70IRL) | Electrolytic 47uF 1owv

€3z C90-0262-05 Ceramic  Q.047uF 25WV 104 CEQAWIRHOI0IAL) | Electolytic tuF 50WV

€33 €90-0254-05 Ceramic  0.022xF 25wV Ci0s CEQ4WIHIRI(RL) | Electrolybc 3.3:F  50WV

C34 CC45SLTH100D Ceramic 10pF +0.5pF C106 CEO4WE4R7(RL) Electroiytic 4.74F 25Wv

C35 €90-0254-05 Ceramic  0Q.022uF 25WV €107.108| CECAWTHO10(RL) | Electrolytic 1xF 50wy

€36 CKAEP1HI102ZM Ceramic  0.0014F *20% cio9 CEQ4AWI1C100(RL) | Electrolytic 10xF 16WY

c37 CC48SL1H101d Ceramic  100pF  +5% ct10 CK45F1H103Z Ceramic  001.F +4B0%—20%

cas CK45F1H1032Z Ceramic  ODuF 480%—20%

C39~41| C90-0254-05 Ceramic  Q.0224F 25WV cin C80-0262.05 Ceramic  Q.U47uF 25WV
C112~116| €90.0254-05 Ceramic  0.022xF 25Wv

c4z CK45F1H103Z Ceramie  0.014F  +B80%—20% cHy CK45F1H103Z Ceramic  O.01uF +B80%—20%

c43 CEO4W THQ 10 Ceramic  1uF 50WV c11a C80-0254.-05 Ceramic 0 022uF 25Wv

Caq CK45F1H103Z Ceramic  0.01uF +80%—20% C119.120| CEG4W IHO10(RL} | Electrotytic 1uF EOWY

Ca5 CKA5DIHI0ZM Ceramic 0.0014F +20% ci121 CEOAWICIOOIRLY | Electralytic 10uF 16Wv

C46 CKA45F1H103Z Ceramic  0.01,F  +B80%—20% cia22 €90-0262-05 Ceramic  0.047uF 25WV

ca7 €90-0254-05 Ceramic  0.022uF 25WV ciz3 CO92ZMIH102K Mytar 0.001uF +10%

c4ag CK45F1H1032 Ceramic  0.01uF +B0%— 20% €124 C80-0262.05 Caramic  0.047uF +5%

cag CC455L1HO30C Caramic  3pF +0.28pF C125 CC45RHTHI151) Ceramic 150pF  +5%
c127 CCASPG1H151) Ceramic  150pF  +5%

€50.51 | C30-0254-05 Ceramic  0.22uF 25WV cizs CC45S5LIH1000 Caramic  10pF 10.5pF

cs2 CK4SDIH102M Caramic  QO001.F +20% Ct2g CCa55L1H2204 Ceramic  22pF +5%

€53 CC455L1H33 1y Ceramic 330pF +5%

csa C90-0254-05 Ceramic  Q.022uF 25WV C130.131)CQS2ZMTHI03K Mylar 001xF  +10%

C55 CK45F1H103Z Ceramic  Q01uF +80%—20% c132 C90-0254-05 Ceramic  Q.022uF 25WV

C56 CC45SL1HO10C Caramic  1pF +0.25pF €133 CC455L1H220) Ceramic  22pF +5%

cs7 CC45SL1H470 Ceramic  47pF +5% C134 CCA5SL1H101 Ceramic  100pF  +5%

cs8 C50-0254-05 Ceramic 0.022uF 25WV c13s CEQAWITHO10 Electralytic 1u4F 5OWY

C59 CC45SL1H1D1Y Ceramic  100pF  +6%
c138 CEQ4W1E4R7 Electrolytic 47:F 4 7uF

o1 CCA5SLIHI00D | Ceramic  10pF  +05pF €139 |ck4asFiHtO3Z Ceramic  QOQIuF  +80% —20%

C62 CE04W1C100 Electrolytic 10uF 16WV c140 £90-0254.05 Coramic  0.022.F 25Wv

ce4 CQ9ZM1H103K Mylar 0014F  $+10%

Ce5 CEQ4W1CO10 Elactrolytic 1.F 50wy cia CEOAWIC470 Eiectrolytic 47uF 16wV

ces CK4SDT1H102ZM Ceramic  GO01xF +20% C142 CCA55L1H470J Ceramic  47pF +59%

CE7 CEO4W1C330 Etectralytic 33xF 16WV

c68 €90-0254-05 Ceramic  0.0224F 25WV Cl44 CEO4W1HO1D Electrolytic 1uF BOWY

Ce9 CCa55L1H470l Ceramic  47pF +5% C145 CC45CH1HB80U Ceramic  B8pF +5%

C70 CC45SLIH2214 Ceramic  220pF  +5% C148 CK45F1H103Z Ceramic  0.001uF +BO%—20%
c147 CC45SLT1H100D Ceramic 10pF +0.5pF

c71 €90-0254-05 Ceramic  Q.022uF 25WV c148 CKA5F1H473 0047uF  +80%—20%

c7z CK45F1H103Z Ceramic  0.01aF  -+BO% — 20% RESISTOR

Cc73 CEQ4W THO10 Etectrolytic 1uF Bowy

c74 C90-0262-05 Ceramic 0047  25Wv R1 PD14CY2B3524 Carbon 39K +5%  1/8wW

c75 CEDAW 1HO10IRL) Elactralytic 1pF EOWY R2 PD14CY2B102) Carbon 1k} +5% 1/8W

c75 CK45F|H1032 Ceramic 0.01#F +80%—20% R3 PDT4CY28472J Carbon 4.7ki! iﬁ% 1/8W

Cci7 CKAED1MHI102M Ceramic 0.001uF +20% R4 POD14CY2Z2B102J Carbon 1k +5% 1/8wW

c79 CCABSLIH470U Ceramic  47pF +6% RS PL14CY2B392) Carbon  39kQ  +5%  1/8W
R6 PD14CY2B221) Carbon 2208  +5%  1/8W

- €90-0254.05 Ceramic  0.0224F 25WV R7 PD14CY2B473) Carbon 47kl  +5%  1/8w

C8283 | CKASF1H103zZ Ceramic  OOIuF  +80%—20% R8 PDI4CY2B221)  [Carbon 22000 5%  1/BW

caa CC45UI1H220) Coramic  22pF +5% R9 PD14CY2B56 1 Carbon 5808  +5%  1/BwW

C8586 | CK45FTH103Z Ceramic  D.01uF  +B80%—20% RID PD14CY2B221J Carbon 22010 £5%  1/8wW

ca7 CC45SLTH101J Ceramic  100pF 5%

C8.8% | ¢90.0245.05 Ceramic  0.047uF 25wV R11 PD14CY2B392J Carbon 38k 5%  1/8w

£90 £90-0262-05 Ceramic 0 0224F 25WV R12 PD14CY2R473) Carhon  47kil  +5%  1/8w
R13 PD14CY2B221) Carbon 22080 £5%  1/BW

co CK45F1H1032 Coramic  OOMWF  +B0% - 20% A14 PD14CY28581) Carbon  5BOT  +5%  1/8w

ez CC45SLIHOSOD | Ceramic  BpF +0 BpF R15 PDT4CY2B392)  ICarban  3.9K2  +5% 178w

€932.94 | CC48SLIHI0NS | Ceramic  100pF  +5% Rt6 PO14CY2B103)  |Carbon 10k 5%  1/8W

C95 CEQ4W1HO10 Electraiytic 14F 50WV R17 PD14CY2B123)  [Carbon 1262 £5%  1:8W

of:]; C91-0404.05 Elsctrolytic 330sF  10WV R18 PD14CY28473) Carbon 47kt +5% 18w

o7 CC46SLI1HATOY Ceramic 479F +5% Ri{9 PD14CYZB1024 Carbon 1kid +5% 1w

c99 CEQAW1HO10 Elactrolytic 1.F 50WY R21 PDT4CY281014 Caban 1000 +5%  1/8W
R23 PD14CY2B153J Carbon 15kl  +5%  1.8wW




PARTS LIST

Ref. No. Parts No.
R2a PD14CY2B122)
R25 PD14CY2B1562)
R26 PD14CY2B2214
R27 PD14CY28103)
R28 PO14CY2B47H
R28 pD14CcY28471)
R30 PD14CY28101J
R31 PD14CY2B103)
R32 PD14CYZB274]
A33 pPO14CY2B471)
R34 PD14CYZB101)
R3536 | PD14CYZB472J
Ra7 PD14CY2E682)
R38,39 |PD? ACY2B103J
R40 FPD14CY2B102J
R41 PD14CY2B472)
R42 PD14CY2B1022
R43 PD14CYZB123)
Ra4 PD14CY2B221J
R45 PDY14CY2B333)
A4B FD14CY2B683)
R47 PD14CY2B1024
R48 PD14CY2B471J
R49 PD14CY28333J
RS0 PD14CY2B103)
AS1 PD14CY2B222J
R52 PO14CY2B224)
R53 PD14CY2B2224
R54 PO14CY2B 164
R55 PD14CY2B333J
R56 PD14CY2B331)
R57 PD14CY2B1524
RE8 PD14CY2B104J
RE9 PD14CY2B273
R&0 PD14CY2B223)
R61 PD14CY2R102J
R63 PD14CY2B103J
RE4 PD14CY2B2244
RE5 PD14CY2B222)
RE6 RCOGGFH225J
AB7 FD14CY2B103J
R68 PD14CY2B332)
RES PD14CY2BE83]
R70 PD14CY2B5E1)
R71 PD14CY2B471]
R72 PD14CY28330J
R73.74 |PD14CY2B2214
R75.76 |PD14CY28474J
R77 PD14CY2B274)
A78 FD14CY2B354)
R79 PO14CY2B221J
REO PD14CY2R102J
AB1 PD14CY2B273)
R82 PD14CY2B104)
R83 PD14CY28103)
RB4A PD14CY2B104
R85 PD14CY2B223J
RBG PD14CY2B101)
Rg? PD14CY2B1024
GE:: PD14CY2B562)
R89 PD14CY2B103J
R90 PD14CY2B154J

Description mﬂ;:;cs Ref. No Parts No. Description mF:;s
Carbon 12k  45%  1/8W R91 PD14CY2B102) Catbon 1K@ +5%  1/BW
Carbon  1.52  £5%  1/8W R92 PD14CY28331J Carbon 33082 +5%  1/BW
Carbon 2200 +5%  1/BW R93.94 |PD14CY2B223J Carbon  22ki) 5%  1/BW
Carhon 10k +5%  1/BW R95 PD14CY2B221) Carbon 2200 5%  1/BW
Carbon 47k + 5% 1/8W RY96 PD14CY2ZB102. Carbon Tk§? *5% 1/8W
Carbon 4708 5%  1/8W R97 PD14CY2B183d Carbon 1Bkl 45%  1/8W
Carbon 100U  +5% 1/8W A98 PD14CY2B1534 Carhon  15kQ 5%  1/8W
R99 PD14CY2B683J Carbon BBk  +5%  1/8BW
Carbon 10k  +5%  1/BW R100 PD14CY2B223) Cartbon 22kl +5%  1/8W
Carbon 270kl +5%  1/BW
Carbon 4704  *E%  1/BW R101 PD14CY28102) Carbon 1k} +5%  1/BW
Carbon 1004 +5% 1/8W R102 PD14CY2B221J Carbon 22000 5% 1/8W
Carbon 4.7k +5%  1/8W R103.104|PD14CY28B331) Catbon 33000 +5%  1/BW
Carbon  6.8kf1 +5%  1/BW R105 PD14CY2B103J kamon 10k +5%  V/BW
Carbon  10kQ  i5%  1/BW R106 PD14CY2B332J ‘Carbon 3.3k +5%  1/BW
Carbon 1kt £5%  1/BW R107 PD14CY2B102J Carbon 1K) 5%  1/8W
‘Carbon 4.7k} 5%  V/BW A108 FD14CY2B471J Carbon 4700 +5%  1/8BW
Carbon 1kQ +5% 1/BW
Carbon 12k £5%  1/BW R109 PO14CY2B123) Carbon 12k £5%  1/8W
Carbon 2201k +B% 1/8W R110 PD14CY2B103J) Carbon 10k +5% 1/8W
Carbon 33k *5%  1/8W R111 PD14CY2B332J Carbon 3.3kl +5%  1/BW
Carbon  BBKU  15%  1/BW R112 PD14CY2B102J Carbon 1kl +5%  1/BW
Carbon 1k +5%  1/BW R113 PD14CY284700 Carbon 4704 +B%  1/8W
Carbon 47080  +8%  1/BW A4 PD14CY2B103J Carbon  10k¢  +5%  1/BW
Carbon  33k0 5%  1/8W R115,116|PD14CY2B47 1) Carbon 4708 +5%  1/BW
117 PD14CY2B472) Carbon 47k 5%  1/BW
Carbon 10Kt #5%  1/8W R118 POI14CY26104d Carbon  100k{t +5%  1/BW
Carbon 2.2  +5%  1/8W R119 PD14CY2B223) Carbon 22k 5%  1/BW
Carbon 220k +5%  1/BW R120 PD14CY2B562) Catbon 5.6k +5%  1/8W
Carbon 2.2k} 15% 1/8W
Carbon 15Ok +5%  1/8W R121 PD14CY2B102] Carbon  1kY +8%  1/BW
Carbon 33kl +5% 1/8W R122 PD14CY2B473) Carbon 47x8 + 5% 1/8W
Carbon 3300 +5%  1/8W R123 PD14CYZB2214 Carbon 2200 5% 1/8W
Carbon 1.5 5%  1/BW A124 PD14CY28562) Carbon  5.6ki  +5%  1/BW
Carbon 110Kk 5%  1/8W R125 PD14CY2B3924 Carbon 3.9k 5%  1/BW
Carbon 27k 5% 1/BW R126 PD14CY2B1024 Carbon 1k +5%  1/BW
Carbon  22kQ  +5%  1/8W R127 PD14CY2B332J Carbon 331 5%  1/8W
R12B PD14CY2B101J Carbon 100  15%  1/BW
Carbon Tk +5%  1/BW R129 PD14CY2B104) Carbon  100kQ *5%  1/8W
Carbon 10K £5%  1/BW R130 PD14CY2B474J Carbon 470k 5%  1/8W
Carbon 220k81 5% 1/8W
Carbon 22kl 8%  1/BW R132 PD14CY283314 Carbon 33088 +5%  1/BW
Carbon  22ML} 5%  1/2W R133 PD14CY2B101) Carbon 1008 5%  1/8W
Carbon 10kt +5%  1/BW R134 PD14CY2B222) Carbon  2.2ki1  *5%  1/8W
Catbon  3.3k0  =25%  1/BW R137 PD14CY2B223J Carbon 22k *5%  1/8W
Carbon 6Bk} 5%  1/BW R138 PD14CY2B4714 Carbon 4700 +5%  1/BW
Carbon  BBOL: 5%  1/8W R139 PD14CY2B 104 Carbon 100k +5%  1/BW
R140 PO14CYZB101d Carbon 1008t +&%  1/BW
Carbon 4708 5%  1/BW
Carbon 334 +5%  1/BW R141 PD14CY2B102J Carbon 1k} +5%  1/8W
Carbon 2208 25%  1/8W R142 PD14CY28102J Carbon 1kt +5%  1/BW
Carbon 470k *6%  1/8W R143 PD14CY2B561J Carbon 5608 +5%  1/BW
Carbon 270k 6%  1/BW R145 PDI4ACY2R102) Carbon 1kl +5%  1/BW
Carbon 290kl +5%  1/8W R146 PD14CY28472) Carbon 4.7kl 5%  1/8W
Carbon 22080 *5%  1/8W R147 PD14CY2B1034 Carbon 10k *5%  1/8W
Carbon 1kl 5%  1/8wW R14B PD14CY2B221) Carbon 2208  15%  1/BW
H149,150 [PD14CY2B270J Carbon 270 +5% 1/8W
Carbon 2.7kt +5%  1/BW RISt PD14CY2BB22J carbon 8.2k 5% 1/8W
Carbon 100k}  +5%  1/BW R152 PD14CY2B473J Carbon 47k 5%  1/BW
Carbon 10Kkl +5%  1/8wW A153 PO14CYZB470J Carbon ~ 470 +5%  1/BW
Carbon 100K 5% 178w R154 PD14BY2E474Y Caroon 470k 6% 1/4W
Carbon 22k +5% 1/8W SEMICONDUCTOR
Carbon 1004 +5% 1/BW
Carbon 1k +5%  1/BW G1~3 {V09-0036-05 FET 35K35GA
Cartbon 561  +5%  1/8W Q4 Vv09-0012-05 FET 25K19{GR}
Carbon 10k +5% 1/8W QF v01-0027-05 Transistor  2SA495{Y}
Carbon  150kit  +5%  1/BW as v03-0123-06 Transistor 25C733(Y)
a7 v(19-0012-05 FET 2SK12(GR)
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PARTS LIST

Ref. Na. Parts No. Description ml::;s Ref. No. Parts No. Description m'l';s
08~ 10 | v03-0079-05 Transistor 25C460{R) Ti5 L34-0202-05 Oscillator coit
a1 V03-0123-05 Transistor  25C733{Y} TC1.2 | CO5-0030-05 Ceramic trimmer
Q1213 | v03-0079-05 Transistor  25C460(B) Tca €05-0048-05 Ceramic timmar
014 Vv09-0012-08 FET 25K19(GR) TCA CQ5-0009-05 Ceramic trimmer
Q1516 | v03-0123-05 Transistor 2S5C733(Y) TCE C05-0030-05 Ceramic rimmer
Q17 v02-0079-05 Transistor  25C460(8)
ai1s V09-0036-05 FET 3SK35(GR) CF1~3 | L72-0038-05 Ceramic fiiter
Qaits v03-0299-05 Transistor  25C1000IGR)
a20.21 |vo3-0123-05 Transistor  25C733(Y} CRYSTAL QUARTZ
X1 L77-0499.05 NB filter
Qz2 v03-0299-05 Transistor  25C1000(GA) x2 L77-0500-05 N filter
023~ 25 V03-0270-05 Transistar 25(:945(9) MFSCELLANEOUS
026 V03-0079-05 Transistor 25C733(Y)
Qz7 V01-0037-05 Transistor 254495(Y) XF1 L71-0023-05 Crystal quariz filter SSBR B3MHz
Q28.29 |v03-0270-05 Transistor 28C945(R] - E23-0046-04 Terminal {square)
Q3o V03-0123-05 Transistor  2SC733(Y) - E23-0047.04 Terminal (square) x 5
IF1 E40-0714.05 Mini-connector
DI~B |V11.0370-08 Diods 151587 IF2 E40-0512-05 Mini-connectar
D9~14 | ¥11-0051-05 Diode INGO IF3 E40-17 14‘-05 Mini-connector
D15 ¥21-0004-05 Varstor  Mv-13 iFa.5  [E40-1414-05 Mini-cannector
D16~ 19 ¥11.0051-05 Diode INGO
D20.21 | V11.0076-05 Diode  IS1555 - 421-1499-04 PC board stapper {Al
D22 V11.0240-05 Zener diode WZ090 - J121-1500-04 PC board stopper {B)
023 v11-0076-05 Diode 151555 - J21-0501-04 PC board stopper {C)
D24 V11-0370-05 Diade 151587
D25~ 29} V11-0051-05 Dicde INGO
030 V11-0076-05 Diode IS1555 AF-AVR (X49-1080-00)
D3A1~41 V11-0051-05 Diade INBO Ref. Na. Parts No. Description Re-
D42 V11-0240-05 Zaner diode WZ090 marks
043 V11.0076-05 Diode IS1555
D44 Vi1-0370-08 Dicde 151587 CAPACITOR
045 V11-00768-05 Diode 1$1555 c1 CECAW1C221 Electralytic 220xF  16WV
POTENTIOMETER c2 CO9ZMIH273K Mylar 0.027uF +10%
C3 CK45B1H471K Ceramic 470pF +10%
VR1 R12.3025-05 Fixed resistor 10kil ca CO9ZMIH273K MY|3I’ 0_027#’: +10%
VR2 R12-7013-05 Semi-fixad resistor 500k c5 CEC4W11E4ART Electrolytic &.7uF I5WY
VR3 R12-1012-05 Semu-fixed resistor 1k8} C8.7 CQIZM1H273K Mylar 0.027uF 110%
VR4 R12-4015-08 Semi-fixed resistor 50ki} ce.g CO92ZMIHA73K Mylar 0.047uF +10%
VRS R12-0401-05 Sami-fixed resistor 10052 c10 CEQ4WI1C100 Electralytic 10xF 18WY
VRSB R12-0045-05 Sami-fixed resistor 1000
VR7 R12-3025-05 Semi-fixad resistor 10ki2 Cit CEQAW1THR47 Electrolytic 0.47uF SOWV
COIL/TRIMMER/FILTER ci12 CQ92MIH103K Mylar Q01uF +10%
— C13.14 | CEO3WIC100 Electrolytic 10uF 18WV
L134 [L40-1511-03 Farri indugtor s CK45F1H1032 Ceramic  001uF  +80%—20%
LS £40-1021.03 Ferri inductor c16 CO92MIHI04K  |Mylar  O.0uF  +10%
L6~11 |L40-1511-03 Ferri inductor c17 CEQ4W1HO10 Electrolytic 1uF SOWV
t:; :::g': :: :'gg lf"‘: ’":“":"' c1s CC45SLM101J Ceramic  100pF  +5%
- = efrr! inauctaor .
L16 L40-1021.03 Ferri inductor c20 CK45F1H103Z Caramic Q01xF  +80% —20%
t:; t:g:‘:; ; : :gg ::: ::::z;g: cz1 CECAWHO10 Elactrolytic 1xF BOWY
L20 L40-6825.04 Feri inductar c22 CQ92M1H472K Mylar 0.00474F +10%
(21 £40-1021.03 Fern induetor c23 CEQ4W1C100 Electrolytic 10uF 18WV
C2q4 CEO4W0J101 Electrolytic T00uF  6.3WV
. C25 CCA45SL1H470J Ceramic  47pF +5%
I ; tg::ggg;:g: 13:::3 z;': c26 CQI2MIHATIK | Mylar 0047uF £10%
r3 [24.0537.05 Tuning co cz? CEQAWTAATO Etectrolytic 47uF 100wy
ra L34.0538.06 Tuning coil c28 CC455L1H101Y Ceramic  100pF 5%
156 L34.0353.05 Funing coi c29 CEQ4W 10221 Electrolytic 220F  16WV
7 L34-0536.05 Tumng coil €30 CKasFIH1032 Corsmic  0014F  +80% —20%
T8 .34-0535-05 Tuning coil €an CED4WZHRA4? Electrolytic 0.47uf  +10%
T L34-0536-05 Tuning cail €32 COI2MTHATIK | Mylar 0.047uF +10%
T10 L34-0567-05 Tuning ol €33 CK4581H331K | Ceramic  330pF  +10%
T £34.0539-06 Tuning coil RESISTOR
T12.13 1134-0540-05 Tuning coif R12 PO14CY2E103J Caibon  10k2  +5%  1/4w
Ti4 L34-053%-05 Tuning coil A3 PD14CY2E473) Carbon 47k} +5%  1/4wW
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PARTS LIST

Aef No Parts No. Description m’:l-‘s Ref No Paris No. Description mz‘:;‘s
R4 PD14CY2E221J Carbon 22081 15% 1/4W - FO1-0242-04 IC heat sink o
RS PD14CY2E102) Carbon  1ki 6% 1/4W - FO1-0243-04 AVH heat sink Q:f
RE PO14CY2ER62) Carbon 56k +58% 1/4W
R7 PD14CY2E472J Carbon 47k 5% 1/aw
A8 PD14CY2E103J Carbon 10k 35%  1/4W FIX-VOX {X50-1350-00)
E:] PD14CY2E332] Carbon 3.3k 5%  1/4W
R10 PO14CY2E1B2L Carbon 1B +5%  1/4wW Ref. No Parts No. Description Re-
marks
Al PD14CY2E103J Carbon 10k4} + 5% 1/4W
R12 PD14CY2E1024 Carbon 1602 + 5% 1/4W C1~4 CC45CHIH220M Ceramic 22pF + 5%
R13 PD14CY2E332) Carbon  3.3ki!  +5% 1/4W c5~7 CK45F1H103Z Caramic  0.014F +80%—20%
R14 pPD14CYZE103) Carbon 10k +5%  1/4W cé CCA5CHIH2Z70J | Ceramic  27pF  +5%
R1S PO 14CY2E223) Carbon 22kl 5%  1/4W c? CK45F1H103Z Ceramic  001uF +80%—20%
R1E PD14CY2E562) Carbon 56kR 5%  1/4W cs CC45CHIM330J | Ceramic  33pF 5%
R17 PD14CY2E273d Carbon 27kt +5%  1/4W co CC45CHIHB80) | Ceramic  68pF  +5%
R1B PD14CY2E392J Carbon 3.9l +5%  1/4W cio CK4GF1H4732 Ceramic  0.047pF +80%—20%
H18 PD14CY2E222) Carbon  2.2k{ #5%  1/4W c11 CC45CH1HOS0D | Ceramic  SpF +0.5pF
R20 PD14CY2E221J Carbon 2200 +6%  1/4wW c1z CC45CHTHOTOD | Ceramic  7pF +0.5pF
C13.14 | ccasCHIN120J | Ceramic  12pF  +5%
R21 PD14CY2E222) Carbon  2.2kQ 5%  1/4W c1s CK4BFIHATIZ Ceramic  0.047uF —+80%—20%
B22 PD14CYZEBZ1J Carbon  B201 5%  1/4W C16.17 | CkasF1H103Z Ceramic  D.01xF  +80%—20% O\‘
A23 PC14CY2E471J Carbon 4708 5%  1/4W c18 CEQ4AW1HO10 Electrolytic 1uF 5OWV
R24 PC14CY2EBB2Z) Carbon B.8ki! +5% 1/4W c1o CKABBIHIZ1K Ceramic 330pF +10%
R25 PC14CY2E473 Carbon 47k :5%  1/4W c20 CEO4W1H3R3 Electralytic 3.3uF  50WV
R27 PC14CY2E102) Carbon 1k 15% 1AW
:23 ss::gziiigij g::zz: 3?;:: 1:: 1; :\ﬁ c21 cOSZMIHA72K | Mylar  00474F £10%
A30 PC14CYZE222) Carbon 2.2kl 5%  1/4W 22 CAgzMIHa73K Mylar 0.047uF 210%
: = c23 CEO4W1H3A3 Electralytic 3.3uF  5OWV
R31 PC14CY2E212) Carbon 2.7k 315%  1/aW cz4 CK4SFIH1032 Ceramic  001wF  +BO% ~20%
R32 PC14CY2E222 carbon 2'2!2 : 5% 1/4W c2s CEQ4WI1HR47 Electrolytic 0.47uF  50WV
R he14CYZEB2 1) oo pa0n 8% 174W c26 CEOAWI1C221{AL) | Electrolytic 220uF  16WV ‘
A34 PC14CY2E471) | Carbon 4700 £5%  1/4W c27 CEOAW1CIO01 Electiolytic 100uF  16WY ‘ ¥
R35 PC1ACYZEI31 | Carbon 3308 5%  1/4W c28 CEQ4WO0.470 Elsctroiviic 47uF  B.3WY
R36 PC14CY2EBE3S Carbon S8k T5% 1/4W €29 CK4GFIH223Z Ceramic 0022uF 4 BD%—20%
o= €0 CED4AW1H3R3 Electrolytic 3.3sF  50WV
R37 PC14CY2E103] Carbon 10kt +5%  1/4W
:Zg 22:2:3:?25293 z‘::;:"m gg";w ig: :‘/":W c31 CQ92M1HAT2K | Ceramic  0014F  +80% —20%
o= €32 CED4W1HO10 Etectrolytic 1xF 50WV
R40 PD14CY2E820) | Carbon B2 5%  1/4W €33 CEO4WICTOORL) | Etectrolytic 104F  16WV
R4 1 PD1ACY2E332J | Carbon  33kQ  =85%  1/4W C34~37| CQIZMIHIZIK | Mylar 0012uF L10%
ha2 PO 4CY2E472) oo a7k e AW cas CKABF1H223Z Ceramic  0.022uF -+B80%—20%
: = c39 CK4BF1H473Z Ceramic  0.047uF +80%—20%
Ra3 PD14CY2E223J Carbon 22k 45%  1/4W c40 kA .
R44 PDI4CY2E103J | Carbon 10k #5%  174W K45FIH103Z Cersmic ~ 0.01uF +80%—20% 0 g
R4S PD14CYZES63] Carbon 56k +5% 174w RESISTOR i
R46.47 | PO14CY2E4T2L Carbon 47k 5%  1/4W a1 |Po14cv2EaT3) Corbon a7kl 5% 1/aw
SEMICONDUCTOR RS PO14CY2E102) Carbon  1kil 5% 1/4W
P V03.0299.05 Transiator  25C1000(GR) RB~0 |PD14CY2E104] Carbon  100DkUl  +5%  1/4W
a3 V30-0172-05 c TA7201P R10 PD14CY2E101J Carbom 1008 5%  1/4wW
Q4~6 | v03-0099-05 Transistor 25C372
a7 V11.0113-05 Transictor 254486 R11 PD14CY2EIRRS Carbon 33k +5%  1/4W
R12 PD14CY2E4734 Carbon 471 #5%  1/4W
D12 v11.0076-05 Diode y— R13 PO14CYZET101) Carbon 1000  +5%  1/4W
D34 \V11.0051-085 Diode INBO R14 PD14CY2E1024 Carban kU 5%  1/4W
oS V11.0243-05 Zener diode W2-061 R15 PD14CY2E101) Carbon 1000 +5%  1/4W
R16 PD14CY2E472] Carbon 4711 +5%  1/4W
POTENTIOMETER/COIL A17 PD14CY2E473) Carbon 47k 5%  1/4W
VR1 f12-4020.05 Semi-fixed resistor 5Ok!} R18 PD14CY2EBE3J Carbon 56kt  *5%  1/4W
VA2 R12-3036-05 Semi-fixed resistor 10Kk R19 PD14CYZE334J Carbon 330kt 5%  1/4W
VA3 R12-3004-05 Semi-fixed resistor 47K R20 PD14CY2E102J  [Carbon k0 5% 1/4W
VR4 R12-0042-06 Semi-fixed resistor S00¢
R21 PD14CY2E562) Carbon 56kl +5%  1/4W
L1 140-3391-03 Ferri inductor 3.3uM H22 PD14CY2EBB3J Carbon  GBkiL 5% 1/4W
R23 PO14CY2EZ22] Carbon 2.2k 5% 1/4W -
MISCELLANEOUS R24 PDI14CYZE102] Carbon  1ki2 +5%  1/4W
AF1.2 E40-0613-056 Mini-connector R25 PD14CY2ZE103) Carbon 10ki} +5% 1/4W 0}‘!
AF3 E40-1113-08 Mini-cannector A26 PD14CY2E153) Carbon  15ki1  +5%  1/4W
R27 PD14CY2E472) Carbon 47k £5%  1/4W
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PARTS LIST

.. Ra- i Re-
Rel. N . X
el. No Parts Na Deseription marks Ref Mo Parts No Description marks
R28 PO14CY2E102J Carban Tkl +5% 1/4W cz CCABCHIHI1G1Y Ceramic 150pF +5%
R29 PD14CY2E472J Carbon 4.7k} +5% 1/4W C3 CC45CHTH101J Caramic 100pF +5%
A30 PD14CY2E47 12 Carbon 4701} +5% 174w c4 CC45CHTH330J Ceramic 33pF +5%
o) CK45F1H473Z Ceramic 0.047uF +80% ~ 20%
R3! PD14CY2EAR?S Carbon 4.712 +5% 1/4W o) CCA5CHIH390) Ceramic 39pF +5%
R32 PD14CY2E472) Carbon 4.7k #5%  1/4W c7 CC45CHIH330J | Ceramic  33pF  +5%
R33 PD14CY2E103) | Carbon  10k!  #5%  1/4wW c8 CCASSLIHI01 | Ceramic  100pF  #5%
R34 PD14CY2E471d Carbon  47Ct 5% 174w (of: CC45S5L1H221K | Ceramic  220pF  +10%
R35 PD14CYZE1C4d Carbon 100k 5% 1/4W
A36 PD14CY2E223Y Carbon 22k 5%  1/4W €10 CCO4SLIHA70K | Ceramic  47pF  +10%
R37 PD14CY2E334J Carbon 320kl  £5% 1/4W Ct1 CCY45L2HO50D Ceramic SpF +0 8pF
n3g PD14CY2E472) Carbon 4.7k 5%  1/4W c12 CK45F1HA73Z Ceramic  0.047uF 4+ BO% — 20%
R332 PDT14CY2E474) Carbon 470k +56% 1/4W c13 CC45CH 1H470. Ceramie 47pF +6%
R40 PD14CY2E274) Carbon 270k?  1B% /4w
RESISTOR
R41 PD14CY2E223) Carbon 22k0) +5% 1/4W R1 PD14CY2EA73) Carbon 47ki? +5% 1/4W
R42 PD14CY2E102) Carbon Tki? +5% 1/4W R2 POI4CY2ETO3] Carbon 10k +5% 1/4wW
R43 PD14CY2E105J Carbon 1M +5% 1/4W R3 PDI4CY2E101J Carbon 1000 +5% 1/4W
R44 PD14CY¥2E104d Carbon 100k +5% 1/4wW R4 PDY4CY2E4A73) Carbon 47k!) +5% 1/4W
R45.486 PD14CY2E103) Carbon 10k +5% 1/4wW RS POTACY2EA72) Carbon 4. Tk:! +5% 1/4W
R47 PO14CY2E1244 Carbon 120kt +5% 1/4W R& POT4CY2E224J Carbon 220kt 5% 174w
R48 FD14CY2E103J Carban 10k +5% 1/4w R7 PDT4CYZEIQGE] Carbon 1M1] +5% 1/4W
R49 PD14CY2E103J Carbon 10k +5% 1/4wW R8~10 (PD14CYZE472) Carbon 4.7k 5% 1/4W
at v09.0012-05 FET 2EK19(GR) Qi ~4 |v03.0042-05 Transistor  25C373
Q2.3 v03.0079-05 Transistor  25C460(B)
Q4.5 Vv03-0123-05 Transistor  2SCT33(Y) [n} v11-0051-05 Diods INEO
Q8 v01-0032-05 Transistor SAS562(Y)
ars V03-0123-05 Transistor  2SC733(Y) COIL'TRIMMER
a9 V01-0032-05 Transistor  25A562(Y) L1 L40-1235-05 Ferri inductor
Qi10~12] v03-0123-05 Transistor  2SC733(Y}
Qi3 v(3.0241-05 Transistor  25C735(Y) TC C05-002%-05 Ceramic trimmet BOpF
. CRYSTAL QUART2
D1 -4 V11-0370-05 Ciode 1515887
D56 V11-0293-05 Vari-cap diode 1516583-3 *i 1177-0009-05 Crystal quartz ]
D7.8 V11-0051-05 Diode INED MISCELLANEGUS
03810 v11-0076-05 Diode 151555
D11~ 15 V11-0051-05 Diode NGO - E18-0401-05 Socket {Crystal)
D16 V11.0076-05 Diote 151555 - £23-0005-04 Terminal x 6
D17 V11-0051-05 hode TNBO
Dia v11-0297-05 Zener diode WZ-13
D19 ~ 23 V11.0076-05 Dhode 181555 INDICATOR (X54-1180-00}
D24 v11-0297-05 Zaner diode WZ-061
D25 V11-0076-08 Diode 151565 Ref. No Parts No. Description mFLGr';s
TRANSFORMER
T1 L13-0051-05 Input sransformer RESISTGR
T2 L12-0013-05 Qscillatian transformer a1 AD14BY2EAT 1) Carbon 470U  +5% 1/4W
TRIMMER A2 PD14BYZEES1J  |Carbon 680N  £5%  1/4w
TC1~4 | CO5-0030-15 Ceramic Inmmer 20pF SEMICONDUCTGR
MICELLANEQUS D~4d V11-0430-05 [LED SEL-103wW
E18-0401-05 Crystal quarns socket MISCELLANECUS
Ji RY2-0150-05 Short jamper
FIX1 E40-1413-05 Mini-cannector
FixX2 E40-0613-05 Mini-connector E23-0040-04 Terminal % 3
FIX3 E40-1413-05 Mini-cannector F20-0501-04 Insulator x 2
MARKER {X52-0005-01) VOX-VR (X54-1190-00)
Re- Re-
Ref No Farts No Descrption Ref No. Parts No
marks marks
CAPACITOR CAPACITOR
1 CMI9GMIH 103K Mylar QOWF  +10% c1 CK45F1H1032 Caramic 00 WF 780%720%4[
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PARTS LIST

Ref No Parts No. Description n“;;(s Ref Mo Pares No. Description mF;?l;s
POTENTIOMETER c7 CCASTHTHO30C | Ceramic  3pf +0 25pF
VR — 513.05 250KNE]  VOX DELAY c8 CS15E1VRIZM Tantalum 022aF +20%
v :g:'go”% 008! ANTIVOX ca CKASFIH103Z | Ceramic  OOIuF  +BO%—20%
VA3 801.4025-05 S0KB]  VOX GAIN c1o CKASBTHATIK Ceramic ~ 470pF  £10%
MISCELLANEQUS 11 CcCa5SL1H101 Ceramic  100pF  +5%
T e23.0046-04 l Terminal (square) » 8 c12 CCABCHIHO20C | Ceramic  2pF +0.25pF
c13 CC45CH1H270J Ceramic  27pF +5%
ci4 £90-0262-05 Ceramic 0 047uF 25WV
FINAL (X56-1200-00) c15 CK4EF1H103Z Ceramic ~0014F +80%—20%
c16 CCA45SLIHISIK Ceramic 150pF  110%
Re- C17.18 | CK45F1H223Z Ceramic  0.0224F +B0% —20%
Ref. No. Paris No. Description marks RESISTOR
CAPACITOR A12 PD14CY2B331J Carbon 330¢ + 5% 1/8W
- R3 PD14CY2B473J Carbon  47klt 5%  1/BW
CC45SL2H101] Ceramic  100pF  :5% R4 PD14CY28272) | Cerbon 2.7kl +5%  1/8W
CKASEZH102ZP Cerarmic 0 001pF +100%, — 0% RE.6 PD14CY2EAT3 carbon  47k0  55%  1/8W
CKA5F1H4T3Z Ceramic  0.047uF  +80% - 20% A7.8 | PD14CY2B152J | Carban 15kt #5%  1/8W
€11~ 13| CK45E2H103P Ceramic  OOWF 4 100%- O% R9 PD14CY2B153J | Carbon 15kt :5%  1/8W
c14 CK45F1H103Z Ceramic  OO01uF -+ 80% — 20% A10 PD14CY283334 Carbon 33kt +5%  1/BW
RESISTOR
- R11 PD14CY2B682) Carbon  6.8ki! 15%  1/BW
:; \ Znégg‘;ii‘lgz Ea’a"” :gz“ ;g:: :\; w R12 PD14CY2B102d | Carbon  1kQ  25%  1/8W
: c arbon : A3 PD14CYZRB27S | Carbon B2kl 5% 1/8W
R4 PD148Y2E332J Carbon  3.3k8l  +5%  174W A4 PD14CY2B333) Carbon 33k 5%  1/8W
R5.6 RCOSGF2H101J Carbon 1001 5%  1/2W R15 PD14CY2B102J Carbon  1ki +5%  1/BW
colL R16 PD14CY2B101J Carbon 1000 +5%  1/8BW
- R17 PD14CY2B331J Carbon 3308 5%  1/8wW
L1 L40-1511-03 Ferri-inductor 150xH
L2 L40-4711-03 Ferri-inductor 470xH SEMICONDUCTOR
L34 L40-1511-03 Ferrv-inductor 1504H Qi.2 V03.0073-05 Transistor  25C460(B)
Q3 V03-0241-05 Transistor  2SC?35(Y)
PS1 2 L33-0010-05 Paraslic supressor D1~4 v11-0076-05 Diode 181555
MISCELLANEQUS ns v11-0432-D5 Diade 1TT310
vi2 EDY-0B01-05 US sacket POTENTIOMETER
VR1 R12-1012-08 1ki!
— E23-D047-04 Tarrmnal [square} = 9 COILTRIMMER
L1~4 1L40-1511-03 Farri-indicator 150uH
CAR ASS'Y (X60-1000-00) L5 L33-0266-05 Choke coil 28uH
L6~8 L40D-1511%1-03 Ferri-indicatar 150aH
Re-
Ref No Farts No. Descrption marks | | T1 132-0201-05 Oscillating coil
- E40D- 1025-05 Chassis mount wafar 1.2 C05-0049-05 Trimmer 20pF
- F11-0235-03 CAR shield box
- £11-0236-04 CAR shield box cover {uppert CRYSTAL QUARTZ
— £11-0237-14 CAR shietd box cover {lower) X1 L77-0486-05 /E28 SkHz L58
- J32.0216-04 Hexagonal boss x 2 {long] x2 L77-0485-05 8831 5kHz USB
- §32.0217-04 Hexagonal bass x 3 [medium) MISCELLANEOUS
- J32-0217-04 Hexagonat boss x 3 {(shorl) -
- %X50-1310-00 CAR-1 unit 5 R92-0501-05 Short jamper
- X50-1320-00 CAR-2 unit
- E23-0048-04 Terrnal {square)
CcJ1 E4D-0427-05 Type U pin wafer
CAR-1 (X50-131 0-00) cJz E40-0726-05 Type U pin wafer
cJ3 E40-GB26-05 Type U pin wafer
R - E40-1007-05 Counter
Ref No Parts No. Description m:rLs]
CAPACITOR CAR-2 ()(50-1320-00}
c1 CKA45F1H103Z Ceramic  1uF +80% — 20% -
o] CC45UJ1H180] Ceramic 18pF +5% Ref No. Parts No. Description ma?;as
c3 CC45UJ1H330J Ceramic  33pF +5%
ca CK45DTH102M Ceramic  0.001sF 120% CAPACITOR
c5 CC45UJ1H1BOY Ceramic  1BpF 5% -
o) CK4SF1H103Z Ceramic  0.01xF  +B0%—20% C1 CL45F1H1032Z Ceramic  0.01uF +B0%—20%
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PARTS LIST

VCO (X50-1330-00)

Ret No Parts No. Description Re-
marks

c2 CCASBCHIH 1804 Cerarnic 18pF 5%

c4 CK45F1H 1032 Ceramic DO014F  +-80%—20%
CB CK45F1H 1032 Ceramic  0.014F +80%—20%
c? CK45BT1H47 1K Ceramic 470pF +10%

c8 CCAa5S5L1HI0TY Ceramic TCOpF +5%

ca CC455L1HO20C Ceramic 2pF *0.25pF

cI1Q CC45CH1H330J Ceramig 33pF +5%

c11 C80-0262-05 Ceramic 0.047uF

C12.13 | CK4sFIH103Z Ceramic Q01uF  +80%—20%
[sgF: ! CC455L1H1504 Ceramic 15pF 5%

cis CCA55L1H22 1K Ceramic 220pF +10%

C16 CC455L1HI100D Caramic 10pF +0.5pF

c17 C90-0262-05 Ceramic 0.047uF

ci8 CCASCHIHOS0D | Ceramic  5pF +0.25pF

c19 C80-0262-05 Ceramic 0.0474F

RESISTOR

R1.2 PD14CYZE392) Carbon 3.9k} +5% 1/4w
R3 PD14CY2E333) Carbon 330 +5Y% 1/4W
R4 PD14CY2EGS2]) Carbon 6.8k} +5% 1/4W
RS PD14CY2E333. Carbon 33ki} 5% 1/4W
RG PD14CY2E1020 Carbon Tki2 +8% 1/4W
R7 PD14CYZEBR3IY Carbon BBk +6% 1/aw
1] PD14CY2E1012 Carbon 1001 +5% t/aw
R9 PD14CY2E561Y Carbon 5604 +5% 174w
R10 FO14CY2E4A72) Carbon 4 Tki2 +5% 1/4W
R11 PD14CY2E332) Carbon 3.3k0) +5% 1/4wW
R12 PDI14ACYZEID1Y Carbon 1004 +5% 174w
_ SEMICONDUCTOR

Q12 v03-0079.05 Transistor  25C460(B)

01,2 V11.0076-05 Dioda 1515585

B3~5 V11.-0051.06 Dioda NG

D6.7 V131-0076-05 Diode 151585

DB.9 Vi1-0414-08 Diode 152588

COIL

L1~12 1140.1511.03 Ferri-inductor 150,M

T L32-0201-05 Oscillating coil

TC1.2 | C05-0010-15 Frimmer 10pF

TC3 COE-0D13-05 Tnmmer 20pF

CRYSTAL QUARTZ
X1 L77-0487.05 l B830 7kHz
MISCELLANEQUS
- E23-0046-04 Terminal (square)
- £40-10Q07-05 Connector
PLL ASS’Y (X60-101 0-00)
Ref No Parts No Description Ae-
' ’ marks

- E40-0625.05 Chassis maunt water x 2

- E40-0825.05 Chassis mount wafer

- F11-0238-03 PLL shield bax

- F11-0240-14 PLL shield cover {upper)

- F11-0241-24 PLL shield covar (lower)

- J432-0216-04 Hexagonal boss x 4

- 432-0217-04 Hexagonal boss x 5

~ J32-0218-04 Hexagonal boss x 6

- X50-1330-00 VCO unit

- X50-1340-00 PO nnir

] Re-
Ref. Ng, Parts No. Deseription marks
CAPACITOR
(] CC45THIHTBOL Ceramic 18pF 5%
c2 CC45TH1H220J Ceramic 22pF +5%
c2 CC45THTH270J Ceramic 27pF +5%
C4 CCASTHTH 1504 Ceramig 15pF 5%
c5 CKASF1M103Z Cararmic QO014F 4+ BO% —20%
ce CCas5F1H103Z Ceramic 0.01uF +80%—20%
[ CCA5TH1H470) Ceramic 47pF +5%
€a.9 CC4A5RH TH2204 Ceramic 22pF 5%
c10 CC45RH 1H33Q) Ceramic 33pF +5%
C11 CK45F1H103Z Cerarnic 0.01uF 4 B0%— 20%
c1z CC4ASRHIH 1504 Cararmic 15pF +5% -
Cta CCA5TH1H330J Ceramic 33pF +8%
cl4 CCA5RH1H 1804 Ceramic 18pF 5%
C15 CC45RK1H2204 Ceramic 22pF +5%
Cis CC45RHI1H2704 Ceramic 27pF +5%
c17 CK45F1H1032 Ceramic 001uF 4 B0%—20%
[ F:} CC45RH1M 100D Ceramic 10pF +0.5pF
c19 CCa5THIH270) Ceramue 27pF 5%
c2o CC45SH1H180d Ceramic 18pF +5%
c21 CC455H1H2204 Cerarug 22pF +5%
c22 CC4B5H1H 1501 Ceramic 158pF +5%
c23 CK45F1H1032 Ceramic OO01aF 4+ BO%—20%
C24 CC45THIH 1804 Ceramic 18pF +5%
c2s CC45THIH2204 Ceramig 22pF +5%
c28 CC45THIH270J Ceramic 27pF +5%
c27 CC45TH1H 1504 Cerarmic 15pF 5%
czs CK45F1H103zZ Ceramic QQMuF 4 BO%—20%
C29 CC45RH1HO20C Coramic  2pF +0.250F
C30Q CC45THIH 180Y Ceramic 18pF 5%
ca CC45RAH1H2704 Ceramic  27pF +5%
c32 CC45AH1H 1504 Caramic Y5pF 5%
€33 CC45RH1H3300 Caramic 33pF +5%
C34 CK45F1H1032 Ceramic  0.01,F +80%—20%
C35 CC45THIH 1804 Caramic 18pF +5%
C36 CC45SH IHBR0Y Ceramic  8BpF 5%
Caz CCA55H1H4704 Ceramic 47pF +5%
c38 CC45SH1HS60J Ceramig 56pF 5%
C39 CKA5F1H1032 Ceramic 0.01uF +B80% — 20%
C40 CC45THIH180J Ceramic 18pF +5%
c41 CC458H 1HBBOS Ceramic 68pfF +5%
c42 CC455H1Ha70J Cerarmig 47pF 5%
€43 CC455H1HE60Y Ceramig 56pF +5%
ca4 CK45F1H 1032 Caramic 001uF  +BD0%—20%
C45 CC45TH1TH180U Ceramic 18pF +5%
cag CC455H1HE680,) Caramic B8pF 5%
caz? CC45SH tH4 70y Ceramic  47pF +5%
48 CC455H1H560J Ceramic S6pF 5%
cag CK45F141037 Ceramic  Q.01uF  +&5%
€50 CC45THIH180) Caramic 18pF +5%
C51 CC455H1HB80. Ceramic 88pF +5%
Ch2 CCA455HtHA70J Ceramuc 47pF 15%
C63 CCA45SHIHEE0Y Caramic 58pF +5%
Ch4,55 CK45F1H103Z Cararmic Q01uF 4 80%-20%
Ch8§ CK45D1H102M Ceramig GO01.F +20%
C57 CC45CH1HO20C Caramic 2pF +0.25pF
C58 CC45CHIHOI0C Ceramic  3pF 20.25pF
C59 CK45F1M1032 Caramic 0.01uF 4-80% —20%
ce9 £90-0262.05 Caramic 0047,F
C6t CK45D1H102M Ceramic D.001uF +20%
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PARTS LIST

I—‘M—
Ref Ng Parts No. Description mn:ri-cs Ref No. Parts No. Description rnRal-(s
]
C6263 | ccassLTHIZO) Ceramic 12pF +5% SEMICONDUCTOR
224 _CC455L1H22°J Coramic  22pF 5% Q1~6 |v09-0012-05 FET 2SK19(GA)
s cCcasCHIH1SG | Ceramic  150F — =5% 07~11 |v09-0013-05 FET 25K19{BL)
cee CK45FIH103Z Coramic  DO14F  + 80% —20% Q12 V09-0057-05 FET 35K411L)
€67 CC4SCHIHO3QC | Ceramic  JpF +0.250F Qi3 V03-0078.05 Transistor 2SC4BO(B)
C6m [ CK4SFIH103Z ) Ceramic  DOTuF  +B80%—20% at4 | vo3-0283.05 Transistor 25C741
Cc69 CC4BSLIHIST) | Ceramic  150pF 5% i
c70.71 | c9p-0262-05 Ceramic  D.047uF Qs [v03-0124-08 Transistor  23C7341Y)
cr [ o 200 2 e v Rl bl
£73 CK45F1H103Z Coramic  0.014F -+ 80%—20% -
74 CC455LIHZ71) Ceramic  270pF 5% CaiL
C75 CCASSLINI21) | Ceramic  120pF  15% L1~15 |L40-151%-02 Ferri-inductor 150uH
C76~8 CKAGF1H1032Z Ceramic Q.0tuF +BO%— 20% L16 L40-1592-02 Ferri-inductor 1.5uH
CB7 GI CL45D1J10ZM Ceramic ~ 0D01uF £20% L17~18 |L40-1082-02 Fetri-inductor 1pH
RESISTOR L20 L4D-1292-02 Ferri-inductor 1.2uH
T T e N | A e ey
R2 PD14CY2B101J Carbon 10011 +6%  1/BW L23 L40.1511.03 F - _
A3 PD14CY2ZB330J | Carbon 330 +6%  1/BW erri-inductor 150xH
R4 PD14CY2ZE104) | Carbon  100KQ  +5%  1/BW m 132-0199-05 Oscillating coil 16MHz
RS PD14CY28101J Carbon 1000 +5% 1/8W T2.3 L32-0123-05 Oscillating coil 1.BMHz, 3.5MHz
R PD14CY2B151J Carbon 150  +5% 1/8W T4 L32-0195-05 Oscillating coil 7MHz
R7 PD14CY2B104) | Carbon 100k 5%  1/8W TS L32-6196-05 Oscillating coil 14MHz
RB PD14CYZB101J Carbon 1000  +5% 1/8W T6 L32-0197-08 Oscillating coil 21MHz
R9 PD14CY28161J Carbon 1600  +5% 1/8W T?7~10 |L32-0158-05 Oscillating coil 2BMHz
R10 PD14CY2B1D4)  [Carbon  100k2 +5%  1/BW m2 L34-0529-05 Trap coil  8.83MHz
SWITCH
R11.12 | PD14CY2B10%J | Carbon 100 +5%  1/8W ——
R13 PD14CY2B104) | Carbon  100kR 5%  1/BW 51 $31-1005-05 Slide switch
R14 PD14CY2B101J | Carbon 1000 +5%  1/BW MiSCELLANEQUS
A5 PD14CY2B330) | Carbon 330 #5%  1/BW 16 |Roz.0150.05 Shart fomper = €
R16 PD14CY2BI04) | Corbon  100KQ +5%  1/BW
R1? PD14CY2B101J | Carbon 10081  25%  1/8W £23.0026.04 Torminal (square) x &
R18 PD14CY2B104J | Cabon 100k 5%  1/8W £20.0507.05 Conmoctor 2 2 60
R19 PD14CY2B1014 | Carbon 1002 5%  1/8W £40.0807.05 Comector  Bn
R20 PD14CY28104) | Carbon 100k +5%  1/BW
R21 PD14CY2B101Y Carban 1000 +6% 1/8W PD (x50_1340_00)
R22 PD14CY28104) | Carbon  100kR 5%  1/8W
R23 PD14CY2B101J | Carbon 1002  +6%  1/BW —
R24 PL14CYZB104) Carbon 100k +5% 1/8W Rel. No. Parts No, Dascription marks
R25 PDIACY2B101) | Carbon 1008  +5%  1/BW
R26 PD14CY2B104J Carbon 100k #5% 1/8W CAPACITOR
R27 PD14CY2B101J | Carbon 10051  +5%  1/8W
RZ8 PD14CY2B470) | Carbon 471 5%  1/BW C12  |CC45SLIMIOOD  [Cersmic  10pF  +OS5oF
Az9 PD14CY2ZB391J Carbon 3800 + 5% '|/BW C3 CK4SF1IH103Z Ceramfc OAD“,UF +80%—20%
A30 PD140V28104s | Carbon  100KI 5%  1/BW ca CK4EF1H223Z Coramic ~ 0.0224F < 80%—20%
cs.6 CKASF1H103Z Cersmic  0.014F  +B0%—20%
R31 PD14CYZE333) | Corbon 33k +E%  1/BW c7 CEO4W1A101. Electrolytic 1004F - 10WV
R32 PD14CY2B330J | Cabon 330  45%  1/BW ca CK45F1H103Z Coramic  0.0TuF  +80%—20%
R33 PD14CYZR123J Carbon 12k +5% 1/8W €9.10 CKas5F1H223Z Ceramic 0.022uF +80%—20%
R34 PD14CY2ZB103J Carbon  10k0 5%  1/BW c12 CK45F1H2232 Ceramic  0.022uF +80%—20%
R35 PD14CY2B221J | Carbon 2200 #5%  1/8W
R36 PD14CY2B393) | Carbon 3900  #5%  1/BW c1a CEQ4W1A101 Elactrolytic 100xF  10WV
R37 PO14CY28473) | Carbon 47kl 5%  1/8W Ct4.16 |csisE1vR22ZM Tantslum 0.224F  +20%
R38 PD14CY283310 | Carbon 3300 5%  1/8W Ci8 CC45SLIH47OJ | Ceramic  47pF 5%
R39 PD14CY2B330) | Carbon 330 +5%  1/8W c17 CK450D1H102M | Ceramic  00Q14F +20%
R4O PO14CY2BE81) | Carbon 6800 5%  1/8W C18.19 |CK4BF1H103Z Ceramic  DO1sF  +B0%—20%
: c20 CCABRHTH101J  |Cersmic  100pF  +5%
R41 PD14CY2B470J | Cabon  47¢  +6%  1/BW
R42 PD14CY2B102) | Carbon 1k *5%  1/BW c21 £0O8S1HIT 1Y Coramic  390pf  +5%
R43 PDI4CY2B101J | Corbon 1000 +5%  1/BW c2z CC45RHIH101J  |Ceramic  100pF 5%
R44 PD14CY2B822) | Cabon  B2kQ +5%  1/BW €23 £90-0262-05 Cersmic  0.0474F
R45 PD14CY2B332) | Catbon 3.3k +5%  1/BW C2425 |CK4SFIM223Z Ceramic  0.022uF +BO%—20%
R46 PD14CY2B8122) | Cabon  1.2k0  #5%  1/BW c26 ¢S 15E1VO10M Tantalum  1uF +20%
47 PD14CYZB103J | Carbon  10kQ  *5%  1/8W c27 CC45SL1HOS0C | Ceramic  BpF +0.25pF
R4B PD14CY28330) | Carbon 330 +5%  1/8W czs CCASSLIHI0OD | Ceramic  10pF  +05pF
€29.30 |CC45SLIH330J  |Ceramic  33pF  +5%
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PARTS LIST

Ref. No. Parts No Description rnl::l;s Ref. No. Parts No Description mitl'(s
cat CC45SL1H100D | Ceramic  10pF  +Q.5pF A29 PD14CY28471J Carbon 4700  +5%  1/8W
ca2 CC45SL1HO50C Ceramic 5pF +0.25pF R30,31 PD14CY2E4704 Carbon 474 +5% 1/8wW
c3a CK45D1H102M Ceramic  0.0014F +20% R32~ 34 [PD14CY2B102S Carbon 1k 5%  1/BW
C34.35 [ CK45F1M2232 Ceramic  0.022xF 4 80%—20% R35 PD14CY2B821J Carbon 8200  +5%  1/8w
c37 CS1SE1VO10OM Tantalum  1uF +20% R36 PRI14CY2B101d Carbon 1008 5% 1/8w
c3g CCA5CHIH470J Ceramic  47pF +5% R37 FD14CY2RB152) Carbon 1.5k{!} +5% 1/8W
cag CC45CHTHATOS Ceramic 47pF +5% A3s PO14CY2B103J Carbon 10ki? +5% 1/8W
c40 CC455L1H151d Ceramic  150pF  +5% R39 PD14CY2B1524 Carban 1.8kl +5% 1/8w

R40 PD14CY2B471J Carbon 4708  +B5%  1/BW
C41 CX45F1H1032 Ceramic  O.01uF 4 80%—20%
C42.43 | CCASSLIH331J Ceramic 330pF  +6% R41 PD14CY2B122) Carbon 1.2k +5% /8w
cdd CK45FtH103Z Ceramic Q.01uF +80%—20% R4243 [PD14CY2B470! Carbon 470 +5% 1/8w
€4546 | CCA5SLTH331) Ceramic  330pF +5% Ra4 FD14CY2B471J Carbon 4702  +5%  1/8W
caz CK45F1H1032 Ceramic  0.01xF +BO%—20% R45 PD14CY2B102J Carbon  1kR 5%  1/8W
c48 CC45SLIM151] Ceramic 150pF +6% R46.47 |PD14CY2ZB4714 Carbon 4700 +5% 1/8wW
c49 CC455L1H221J Ceramic  220pF 5% Rag PD14CY2B472) Carbon 47k +5%  1/8W
Cs0 CL45F1H1032 Cersmic  0.01F 480%-20% Rag PD14CY2R272) Carbon 2.7kl +5%  1/8W

RS0 PD14CY281014 Carbon 1008 +5%  1/8wW
€51 CC45CHIH470J | Ceramic  47pF  +5% RS1 PD14CYZR393J Carbon 39k  +5%  1/8W
c52 CC45SLIH151 Ceramic  150pF  +5% R52 PD14CY28562. Carbon  5.8kir +5%  1/8w
¢s3 CKASFIH103zZ 'Ceramic  0.014F  +80% —20% R53 FD14CY2B101J Carbon 1000  +5%  1/8wW
C54 CCA5CHIH100D | Ceramic  10pF  +0.5pF RS54 PD14CY2B473)  iCarbon 47k  $5%  1/8wW
C55 CC45SL1H151J Caramic 150pF +59% R&5 PO14CY2B562) Carbon 5.6k} +5% 1/8W
Cs6 CK45F1H103Z Ceramic  O.014F  +80% —20% R56 PDI4CY2B101) | Carbon 1000  #5% 178w
c57 CC4SCHIHI0N) | Ceramic  100pF  +5% R57 PD14CY2B273J Catbor 27k} 5%  1/8W
58 CK45F1H1032 Ceramic 0‘01HF + BO% —20% RS8 PD]4CY23552J Carboﬂ 5.6ki? +5% 1/8W
cs9 CCASCHTH101J | Ceramic  100pF  +5% R59 PD14CY2B101J Carbon 1000  +5%  1/Bw
CBO CK45F1H1032 Ceramic 0.0 TuF +&m6‘20% AGO PD|4CY23472J Carbon 4.7k +5% 1/BW
51 CC45CH1 HI1012 Caramic 1OOPF + 5% R61 PD ‘4CY2 B272] Carbon 2.7kQ *5% 1/BW
c62 CK45F1H103Z Coramic  0.0TuF  +80%—20% R62 PD14CY2B101J  iCorbon  tOOR  +6%  1/8wW
C63 CC45CHIHIDW Ceramic lOUpF +5% RE3 PD14CY29582J Carbon 6 .80 5% T/SW
C864.65 | CK45F1H1032 Ceramic  0.01uF  +80%—20% R4 FD14CY2B332)  [Carbon  3.3k0 5%  1/BW
CE6 CC455L1HOZ0C Caramic 2pF +0.25pF REBS PD14CY2B101) Carbon 10041 +5% /8w
CH7 CC455L1H180J Ceramic 18pF +5%, RBS PD14CY28B103J Carbon 10k{2 +5% 1/8w
ce8 £90-0262-05 Ceramic 0.047,F R67 PD14CY2B562) Carbon BBkl  +5% 1/8wW
c69 CK4SDIH102M | Ceramic  Q.0014F +BO% —20% Rl PD14CY2B101J  ICarbon 1008 5%  1/8W
c70 C90-0262.05 Ceramic  0.047xF R69 PDT4CYZRI0MY Carbon 10k +5% /8w
cr2 CC45sL1 H330J Ceramic 339,: +5% R70D PD14CY2BES2) Carbon 5.6ki2 +5% 1/3W

RESISTOR R71 PO14CY2B101S  [Cabon 1008  +5%  1/8w

R1 PD14CY2B151) Carbon 1500  35%  1/BW R72 FD14CY2B103. Carbon 10K +§%  1/8W
R2 PD14CY2B331J Carbon 3300 5%  1/BW A73 PD14CY2B562J Cartbon 5.6k}  +5%  1/Bw
R3 PD14CY2B391J Carbon 390 +5%  1/8W R74 POtACY28101) Carbon 1000 +5%  1/Bw
R4 PD14CY2B4722 Carbon 4.7 +5% 178w R75 PD14CY2B103) Carbon 10k  +5%  1/BW
R5 PD14CY2B183. Carbon 18K}  +5%  1/8W A76 PD14CY2B562J Carbon 6.8kl +5%  1/8W
Ra PD14CY28472) Carbon 4.7k +5%  1/8W R77.78 |PD14cy2m1014 Carbon 100G *5%  1/8W
/7 FU14CY2B562.) Carbon  5.6kQ  +5% /8w R79 PD14CY2R471) Carbon 47000  45%  1/8W
R8 PD14CY2B391. Carbon 3900 5%  1/Bw R8O PD14CY2B683. Carbon  68kQ  +5%  1/8wW
Rg PD14CY2B332. Carbon 3.3kl 5%  1/8w

R8I PD14CY2B330J Carbon 3311  +5%  1/8wW
R11 PD14CY2B183 Carbon 1812 +5%  1/BW Ra2 PD14CY2B101) Carbon 1000  +5%  1/BW
R12 PD14CY2B472) Carbon 479 #5%  1/8W A83 PDY4CY2B471J Carbon 4700  +5%  1/8wW
R13.14 | PD14CY2B332J Carbon 3311 5%  1/8W R84 PD14CY2R151 Carbon 1601  #5%  1/8w
R15 PD14CY2B102) Carbon 1Kl +5%  1/8W RB5 PD14CYZB821J Carbon 8200 5%  1/8W
R16 PD14CY2B222) Carbon  2.2kR  +5%  1/BwW REBA7 [PD14CYZB103J Cathon  TOK!  +5%  1/8wW
R17 PD14CY28102J Carbon 1k £5%  1/8wW SEMICONDUCTOR
R18 PD14CY2B821J Carbon  B20Q  +6%  1/BW
R19 PD14CY28472) Carbon 4.7k +5% 1/8W Q1~12 [vD3-0079-05 Transistor 2SC460(B)
RZ0 POT4CYZBA720 | Carbon  47k2  +5%  1/8W a3 v09-0012-05 FET Z5K19(GR)

Q14 V01-0037-05 Transistor  25A495(Y)
R21 PD14CY28182) | Carbon  1BKR  +5%  1/8W 15 V09-0012-05 FET 25K19(GR)
R22 PD1aCY2B561J | Carbon 5609  +5%  1/8w Q1é v01.0037.05 Transistor  25A495(Y)
R24 PD14CY2B102J Catbon  Thki? 5%  1/BW Q17 v03-0079-05 Transistor  25C460(B)
R25 PDTACY2B101) | Carbon 1008  +5%  1/BW a8 ¥30-0132-05 Ic TD34004P
R26 PD14CY2B103J Carbon 10k +5%  1/BW Qe Va0-0173-05 ic MC4044pP
R27 POT4CYZB4T 1Y Carbon 4700  +5%  1/BwW Qzo0 V03-0271-05 Transistor  25C1345(F)
A28 PD14CY2B122J | Carbon  1.2ki!  +5%  1/sw Q2122 1v30-0174-05 Ic MC1496G
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PARTS LIST

Raf. No. Parts No. Description mF:;:s
Di~24 | V11-0076-05 Diods 151565
POTENTIOMETER
mom .05 | Semi-tixed resistor BkG{B)
colL
[
L1.2 L40-1511-03 Ferri-inductor 150uH
L3 1L40-2201-03 Ferri-inductor 22uH
L4 L40-1021-03 Ferr-inductor 1mH
L§~12 | L4D-1511 -0a Ferri-inductar 160pH
T1 L34-0518-05 BPF coil
T2 L34-0519-06 BPF ¢oil
T3 L34-0518-08 BPF coil
T4 L34.05620-05 LPF cail
5 1.34-0521-05 LPF coil
TG L34-0520-05 LPF coil
CRYSTAL QUARTZ
X1 L77-0497-05 20.5MHz (3rd ovar tone)
x2 L77-0488-05 7.3MHz  {Original}
X3 L77-0489-05 9.0MHz [(Driginal)
X4 L77-0490-05 12.5MHz [Original}
x5 L77-0491-05 19.5MHz (3rd oves tone}
X6 L77-0492-06 26.5MHz {3rd over tone)
X7 L77-0493-05 33.5MHz {3rd over tone)
X8 L77-0494-05 34MHz  (3rd over tona}
x9 L77-0495-06 34 EMHz (3rd over 10ne}
X10 L77-0496-05 35,0MHz (3rd over tone)
J1~4 R92-0150-05 Short jamper
- E23-0046-04 Terminal {squace} X 9
- E40-0607-05 Connector x 2 Bp
- E40-0626-05 Typa U pin wafer X 4 Bp
- £40-0807-05 Connector 8p
- E4Q-0826-05 Type U pin wafer 8p
- F10-0401-04 Shield plate
— F10-0404-04 Shield ptate
- F11-023B-04 Shisid plate
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DISASSEMBLY

1. How to remove panel
1) Remove all the knobs from the front panel.
2) Remove the dial escutcheon and front glass
according to Fig. 14
3) Remove the screws from both sides of the panel
according to Fig. 13.

2. How to remove VFO

1) Remove upper and lower cases.

2) Disconnect the VFO output cable and 2P plug
behind the VFQ case.

3) Remove the four mounting screws from the VFQ
unit and subchassis of the body front according to
Fig. 14

4) Lift the VFO unit and extract it from the body, while
taking care not 1o damage the subdial plate.

3. Mono-scale dial adjustment

1) Remove the knob and dial escation as shown in Fig.
14

2) Turn the dial to the "0 of VFO dial scale.

3) Install the inside of the mono-scale so that the
number "5 comes upside. (Only one number "5"
exists.)

4) Fit the outside of the mono-scale with the inside so
that the section of 12 division {12 kHz) right side
from "0 comes up-center,

5) Install the inside and outside of the mcno-scale to
the shaft so that the number “5" can be seen
through the small square hole (O 90).

NOTE:

1) When installing the both sides of the mono-scale.

provide a clearance of 1 ~ 1.5 mm between them.

2) Use care not to turn imprudently the mono-scale to
avoid damaging it.

6) Install the dial escation and knob as shown in Fig.
14

@ A ——

Front glass

(B10-0197-03)
Dial escutcheon
(BO1-0105-05)

Ball retainer
(D23-0142-05)

Calibration knob

(K29-0269-04)
Knob
(K23-0271-04}

22

-
-“‘lu--_
e
b .

Fig. 14 Removing VFO

Fixing nut \ N \
(N14-0110-14) _
——
3 24

. Pan head screw
{N33-4008-15)
=3

:fd Pan head screw
{N33-4008-15)

Fig. 13 Removing the panel

35



DISASSEMBLY

3. How to check counter assembly (DG-1: Option) 5. How to remove RIT and RF ATT switches
1) For the mounting procedure of the counter 1) Remove the panel according to the instruction
assembly, refer to Fig. 1B "Modification first option shown in ltem 1 above.
mounting procedure’. 2) Remove the upper and lower cases.

3) Remove from the subpanel the chassis, on which
the VOX/VR unit is mounted, according to Fig. 17
and detach the unit.

Counter assy

ANT| VOX

Potentiometer 30012 (B)
{RO1-0043-05)

VOX GAIN
Potentiometer 50kQ (B)

AR w1 -4025-05)
g

VOX DELAY
Potentiometer 250k (B) 2
(RO1-6013-05) |
] VOX-VR unit
) - —— {X54-1190-00)
N30-3006-41 Hex. boss
(3 x 6) ' '
. J32-0218-04
Flg. 15 ﬂiﬂ 0218-04)
%)

2) When checking each voltage, attach the printed
circuit boards. as shown in Fig. 16.

N32-3004-41
{3 x 4)

Fig. 17(a) Removing the VOX « VR unit

6. How to remove meter
1) Remove the upper and lower cases.
2) Remove the two screws, by which the meter is

attached to the subpanel.

]

1

\

| 1;:'
i

ol
e

iJf

= = j
Display unit Y S *
(X54-1170-00) @ ¥/ Pilot lamp

Fig. 16
3} Since the patterns in the counter assembly unit are
thin and subject 10 heat, use a soldering iron with a
small capacity of approx. 20W and carry out
unsoldering quickly.

A
/nf 1{ (B30-0079-05)
7 5\

Meter
{(B31-0241-05)

4. How to remove VOX/VR unit
1) Remove the panel according 10 the instruction
" mentioned in Item 1 above.
2) Remove the upper and lower cases.
3) Remove the two each screws, by which the
individual switches are attached to the subpanel.

Fig. 17(b) Removing the meter
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DISASSEMBLY

7. How to remove paddel switch

1) Remove all the knobs and dial plates from the front
panel according 1o Iltem 1.

2) Remove the meter according to item 6.

3) Extract the spring plate of the paddel switch up to
the subpanel front. while pushing its tip with a
screwdriver (refer to Fig. 18).

4) When the normal paddel switch is inserted into the
subpanel from the front, it is fixed to the subpanel
by means of the spring plate. To replace the knob
of the paddel switch, insert the tip of a thin driver
into a gap of the switch and detach the knob by uti-
hzing the principle of the lever and then insert a
normal knob (refer to Fig. 18).

Push with a screw driver

Sub-panel =

. Push out to front side

Fig. 18

8. How to disconnect lead from miniplug
According to the figure shown below, hold the pin with a
thin .screwdriver through the miniplug hole and pull the
lead. The lead will be able to be disconnected from the
miniplug.

Fig. 19

9. Sectional view of VFO shaft

1.
2.
3.
4.
5.
6.
7.
8.

Knob axle

Coil washer
Differential gear B
Coil spring
Differential gear A
Plate spring
Washer A

Cap nng

gl = HV
mtode = 5B
Basd = +!

ot = 3,5

10.
11.
12.
13.
14
15.
16

Taper coliar
Reduction axle
Steel bail A
Steel ball
Spring C
Bearing

First gear
Gear assembly



TROUBLESHOOTING

RECEIVER SECTION LR
Symptom Condition Sarvice Point Cause Remedy .
1. Mo power from 1) Fuse « Blown fuse « Reafer to the next item. ﬁ}” '
power supply 2) Powaer switch + Defective switch « Continuity check
3) AC cord + Braken wire sround pfug - Continuity eheck
2. Blown fusa 1) Low fraquency unit « (7 25A496, Q3 TA72dP « Disconnect B terminal

(X49-1080-00) defective lead and check

2) B circuit = In contact with chassis. « Check and repair
3. Non-receiving » Noise can not 1) Speaker + Speaker defactive = Replace
be heard. 2) AF-AVR unit + O3 TA7201P defective » Digconnect B terminal lead
end check.
3) Phones jack + Poor contact « Continuity check
= Noise can be 1) AF GAIN variable resistor « AF GAIN variable resistor » Continuity check
heard. VR4-1 10k{) defective
2} Each transistor ~ Defectivae transistor » Voltage check, replace
3 vCO » Regulated voltage power + Hefor to PLL trouble-
supply defective. shooting,
4} IF circuit + Deteriorated Q1. 02, Q3 + Voltage check and operation N
(%48-1150-00) + IFT.T1,72.73. 74,76, T7 check according 1o level 6,’*?"’
mistuned or brokan wire. diagram.

« BPF mistuned or broken wire.
Bias circuit defective

Readjust and continuity check.
Check X' TAL X1, X2

Defective dicdae switch Check voltage in 14V line
circuit for crystal filter. and AGC line,

Voltage check or aperation
check according to leval
diagram.

-

-

ANT and RF coil mistuned.
Poor contact of mtary
switch

Broken wire of coaxial cable Ceontinuity eheck
of AF ATT in ANT circuit
Poor contact af XVTR switch
s18

Shart cireuit of uning Disconnect lead from MD
variable capacitor terminal in drive unit coil
pack and check continuity
of variable capacitor.

' B} RF, ANT circuit Adjustmant

Continuity check

Continuity ¢check

» Deteriorated 02, Q3, OB, 07 » Bias check .
+ Dpaeration check according Qj bv"
to level diagram )
§) Detector circuit » Unbalanced received carrier = Adjust
{X48-1150-00)
4. S meater « Pointer won't 1) IF unit * Misadjusted semi-fixed + Adjust
dellect [X48-1150-00) veriable resistor VA1
[10k{?) for zero satting
« Misadjusted semi-fixed + Adjustment
variable resistor VR2
500k} far sensitivity
setting
+ Maltunction of Q15 and Q18 + Voltage check and replace
{25C733] in AGC circuit
+ Broken wire of RFC L10 + Continuity check
and L11 {150uH)
2) Relay unit + Defective relay RL » Continuity check
(X43-1190-00)
+ Pointeris 1} AF.AVR unit « Reduced RF1 referance + Readjust RF1 10 3.3V "}
kept defiected {X49-1080-00) bias voltags -
2} tF unit = Deviated carrier balance * Adjustment
[X48-1180-00} VR3. TC3 ojm

a8



TROUBLESHOOTING

-

Broken wire of coaxizl cabla
connected to MO tarminal
Broken wire of RFC,

Symptom Condition Service Point Cause Ramedy
5. Markeris 1} Markar unit = Poor contact in FUNCTION » Continuity check and voltage
inoparative {X52-0005-01}) switch §5-4 check at tarminal 9

Continuity check

Cantinuity chack and voltage

L1 12mM) check of 1, 25C373
+ Defective crystal oscillator * Raplace
element X1 {100kHz]
TRANSMITTER SECTION
Symptom Condition Service Point Couse Ramedy
1. Nooutput is 1} Final stage + Dezarioration of or mal- * Voltage check or replacement
obtained function of S2001 check
= Foor contact of relay RL1 + Continuity chack
+ Poor cantact of rotary » Continuity check
awitch 54
* Short circuit in loading + Continuity check
variable capacitor VC2
2) Oscillation stop in each + Defective carrier VFQ, * Refer ta itam of symptom of
oscillator heterodyne or crystal, etc. receiver saction.
3) AF unit ¢ Deteriorated driva tubg * Voltage check
V1 {12BY7A) or broken heater
filament 7
4] IF unit * Broken wire of CAR-2 © + Continuity chack
(X48-1150-00) coaxial cable
* Defective FET Q135K35 (GR} = Voltage check
* Poor contact or broken laad = Continuity check
of MIC GAIN VR {10k
2. Nooutput is 1} Final stage « Deterioration or malfunction *+ Voltage check or replacemant
obtaingd of 52001 chack
2} RF unit » Detsriorated vacuum tubg * Voltage check of replacement
{X44-1150-00) chack
3) IF unit and RF unit * Mistuned IFT coil pack * Refer to the receiver
(X48-1160-00) section troubleshooting and
’ the level diagram of trans-
mitter saction.
3. Molp meter 1} Final stage « Malfunction of S2001 * Voltage chack
reading
+ Poor contact in $G switch = Voltage check
+ Defactive meter circuit « Continuity chack
) . e o N‘\q
4. No ALC mater 1} RF unit + Defectiva 06 25C1615 B - Voltaga check
reading {X44-1150-0Q) —> . Low drive voltage * Refer to Symptoms 1 and 2.
2) ALC circuit = Short circuit in ALC circuit + Continuity check
= Poor contactin relay of » Continuity chack
ralay unit
5. No HV meter 1) Pawer supply section * Defective powar supply = Check power voltages
reading 2) Meter circuit = Broken lead or voltage = Continuity check
dividing resistors
6. Standby switch [ncluding PTT) 1} FIX-VOX unn = Broken lead connected 1o VS * Continuity check and volrage
is inoperativa (X50-1350-00) ar 55 terminal check
* Dafective 09, 25A562 or short * Voltage check
circuit in D17, INSQ
2) Standby switch * Poor contact in switch = Continuity chack and valtage

check




COUNTER {DG-1: Option)

TROUBLESHOOTING

also abnormal)

. Countar mal-

functions
{main body
narmally
operatad)

Display becomes
9.000.0/
19.000.0/
290000

Display won't be
stabilized

= Nao lighting

»

Display becomes
9.000.0/
18.000.0/
29.000.0

Display won't be
stabilized

Cniy one digit
lights up

2} VCO signal terminal

1) Noinpul is applied to
counter circuit

—

Insufficient input to

counter circuit
(X54-1160-D0)

Defective gate and reset
latch pulse generator circuit

2

-

Oscillation stop of reference
oscillator

Stop of time base frequency
divider

Stop of scanning control
circuit in multiplexer

Stop of multiplexer circuit
in multiplexer

2

3

a

-

counter is normal.
Mo signal comes in

Ne carrier signal comas in

Leve! down of carrier or VCO
signal
Unlocking of PLL circuit

Interrupted BV power sourca
Defectiva 5V supply line

« Daefactive DC-BC converter

.

.

Poor contact with disptay unit
Pefective decoder unit ICE,
Q12-20 in countar mixar unit

Defect around 7.83MHz mixer
circuit

Defect around SN76514N mixer
circuit

Defective parts in LPF

circuit

Defective wide-band amplifier
{05~ Q8}

Defect around 7. 83MHz
mixer ¢irguit

Defective IC3 ~ IC5 in counter
circuit [X54-1160-00)

Defect around IC2 in
X54-1150-00

Dafect around IC3 ~IC5 in
X54-1150-00

Defect around |C24 ~1C26
in X54-1160-00

Defect around 1C17 ~1C23
in X54-1160-00

.

.

Symptom Condition Service Point Cause Remedy
. Counter mal- + No lighting 1) COF terminal = DC 1.2V appears due to « Vottage check
functions defect in PLL circuit
{main body + Disconnect COF lead from + Chack
operation terminal. If lights up. the

Defective VLD oscitlator
circuit

Check signal system

Level check
Readjust PLL coil
Check

Check

Check

Check

Check

Check

Check

Check

Check

Check

Check circuit

Check circuit

Operation check

» Operation check

Operation check

= Operation check

40
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PLL

TROUBLESHOOTING

Symptam

Condition

Service Point

Cause

Remady

. None of recaiy-

ing input and
transmitting
output are
obtained
regardless of
turning of
VFQ

. Unlocking in

S type, the
countar is
operative

. Unlocking near

tha band edges

. VOF girguit is

inoperative
regardless of
stopping of
VFO oscillation
oscillation

(for example,
remota VFQ

is ramovad)

Frequancy is
unchangad and
no VCO output
is pbtained
regardiess of
turning of

VFD

in S type,
counter
display

goes aut

Frequency is
unchanged
regardlass of
turning of
VFQ

VCO output
is obtained

Frequency is
unchanged naar
the upper and
lower band
edges ragard-
less of tuming
of VFO

= The same

condition as
in uniocking

1} Each unit of PLL, CAR,
and VFQ

2} Lead of connector

3} VOF terminai voltage in
PLL unit (0. 1V or less
normal)

—_

Each umit and varicap
voltagas in PPL unit

1

Each unit and varicap
voltages in PLL unit

1

Wavefarem measuremaent of
Q15, pin 8 in PD unit

2

Operation check of
Q15 in VCOQ unit

+ VOF |abbreviation for VCD-OFF)

circuit is energized since
no signai pulse is applied to
phase detegtor in PD wnit.

= Descillation stop of VCO

» Dscillation stop of VFO or
no input to PD unit

+ Osaillation stop of VFO or

no input to PD unit

Oscillation stop of CAR or

no input ta PD unit

Low levei in gach oscillator

Defective ICQ18, 019 and
020 in PO unin

Defective variable capacitance
diedes in VCO unit

Defective 5V powsr supply

.

« Core deviation in VCO coil

Defactive IC Q19 in

PD unit

+ Defective D12, D13 and Q17
= Defective Q15 in VCO unit

+ Check pulse wavaform and
leval at pin (1) and {3) of
Q19MC 3044

With pin {1}, defective VCO
and CAR systems. mixers and
crystat oscillators in

PD unit

With pin (3], defective VFQO
system
Check lead for continuity

Check lead far continuity

-

Check lead for continuity

.

Chack each osciilator for
propar level and waveform
Replace diode

Check 5V power supply
{zener) in PL unit .
Voltaga chack

-

Adjust VCO coil
Adjust BFF

Refer to thair adjusting
procedurs,

Replace IC, transistor
and diode




TRANSMITTER SECTION

MOD: CW
SG: OFF -
Adjust CAR LEVEL for maximum indication of the ALC meter r
and measure signal level at each point.

NOTE: — Ring Mod.
When SG = ON. the level preceding the driver stage
increases because of RF NFB.

DC voltage
at reception "
1.90 0.21v
3.75 0.24
1.15 0.27 :
4. 175MHz | 0,25 These levels are messs
21.225% LH.E? 3
I ) ;

RECEIVER SECTION

MODE: CW
AGC: OFF

RF Gain: MAX
1. Apply the SSG signal (O dBu at 14.175 MHz) to ANT

terminal. Adjust AF GAIN for 0.63V/81Q AF output and
keep it's position.

2 Connect SSG to each point and adjust SSG output for
0.63V/8Q AF output. Next read out SSG output in dBu.
(500 SSG load open circuit voltage.)
3. In other band, measure the level in the same way. 5 oMHz | — 4d8B
1.90 -5
3.75 -3
7.15 -1
14,175 | —o
21.225 — 4
29.0 8

r sl
T



LEVEL DIAGRAM

t
2
}
XF, IF Amp
T 0,
¢ XF |
0.088V
0.025V 0.019V
1 at 14.175 MHz
AF Unit IF Unit
- i
Buffer AX Mixer NB Filter
T, Qo T,
L
:
TP
(VOD)
31d8
d 8.83| 3548
x| MHz 3548
29 YCO level
32 15.0 MHz | 1.06V
' 29 1.90 0.94
30 3.75 1.10
7.15 1.17
14,175 0.95
21.225 .13
29.0 | 0.87

Ring Det.

D.—
* R,, DET
- AF umt
g :E"i
T )

25mV

IF Unit RF Umt
- —F= TX Mixer Driver
u‘l ]
T, T,
1 & | 1
|
RS (I
o
>
0.03v
0.25v 0.038V 1.4V |IEI\" 47
NB Gate XF IF Amp IF Amp IF Amp
c:} c.‘lu -
DI. D'-l Gi n':"
SRS
:E] : I
i ] |
44dB | 36dB __3_D_d_B_ Hdg 55dB 53db _3_]_@ B5dB |113dB




ADJUSTMENTS

GENERAL

The contents of the adjustment procedures of this transceiver
are classified into formal adjustment at service benches and
simplified adjustment using 3 voltmeter, AF and RF
vacuum-tube voltmeters AG. and dummy load {AF and RF).
The following adjustments require high precision measuring
instruments such as a frequency counter, §5G, and sweep
generator and so on. Thus. if such measuring instruments
are unavailable, it is necessary 10 bring the transceiver 10 a
place where 5uch instruments are available and make
adjustment while taking care not to touch the parts 10 be
adjusted.

1. 2-1 carrier frequency adjustment (adjustment inside the

CAR unit).

2 2.5 |F trap coil adjustment and 5-2-2 trap coil
adjustment (L24 and L25 in coil pack unit and T12 in
VCO unit).

5.8 S meter sensitivity adjustment {(VRZ in IF unit).

4. 3-1 Standard oscillator adjustment of counter (trimmer
TC1 in counter unit].

5. 5-1-1 BPF adjustment of PLL(T1, 72 and T3 in PD unit).

]

TEST EQUIPMENT REQUIRED

1. Voltmeter
1) Input resistance: More than 1MQ
2} Voltage range: FS = AC/DC 1.5 10 1000V

NOTE:
High-precision circuit testers may be used. However, be
careful since accurate reading is not obtained in
high-impedance circuit measurement.

2. RF vacuum-tube voltmeter {RF VTVMI}
1} Input impedance: More than 1MR2 and less than
20pF
2} Valtage range: FS = 10mV to 300V
3) Measurable frequency rangs: More than 50 MHz

NOTE:
When special accuracy is .not required  during
adjustment (such as input level or ca-rier oscillation
gutput in PLL circuit), a voltmeter ar circuit tester may be
substituted for RF VTVM by connecting it to the output of
detector as mentioned later.

3. AF voltmaeter
1) Measurable frequency: 50 Hz 10 10 kHz
2} Input resistance: More than 1M
3} Voliage range: FS = i0mV 1o 30V

4. AF generator (AG)
1) Frequency range: 200 Hz to 5 kHz
2) Output: Maximum 1V

NOTE:
The distortion factor of AF generator should be small.

5. AF dummy load

1) impedance: 8%Q
2} Power: More than 3W

6. RF dummy load

10.

11.

12,

1) Impedance: 50 to 759
2) Power: Endurable against power of more than
100W
3) Applicable frequency: 1.8 to 30 MHz
The above-mentioned instruments may be used for
simplified adjustment. For the precise adjustment, the
following measuring instruments are additionally
necessary.

. Oscilloscope

Select equipment that has as high sensitivity as possible
and permits external synchronization.

. Slow sweep generator

1) Center frequency: 8.83 MHz

2) Freguency deviation: Maximum +5 kHz
3) Qutput voltage: More than 0.1V

4) Sweep rate; At least 0.5 sec/cm

. 58G

1) Oscillation frequency: 1.8 to 30 MHz

2) Qutput: O dB/uV ~ 120 dB/uV
NOTE:
Select an equipment that the oscillation frequency is

stable in non-modulation and there are small level of
frequency moduiation components.

Frequency counter
1) Minimum input voltage: 50mV
2) Measurable frequency range: More than 40 MHz

Noiss generator
Select an equipment that generates ignition-like noise

gontaining high harmonics up to 30 MHz or more.

Directional coupler



ADJUSTMENTS

PREPARATORY WORK

1. Remove the upper and lower cases according to the
figure below. When making adjustment with the side
face of the set up, be sure to position the final stage at
the upper side. QOtherwise, the ventilation effect of the fi-
nal stage, cooling effect, is deteriorated and the final
tube may be deteriorated.
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2. Uniess otherwise specified, set the respective knobs to ‘ﬁ "
the following positions.

1) Front panel
MODE
FUNCTION
RF GAIN
HEATER
VOX
NB
MONI
AGC
PROCESSOR
RF ATT
RIT
IF SHIFT
DH
STBY
POWER

2} Rear panel

SG SW

USB
VFO
MAX
OFF
MAN
OFF
OFF
FAST
OFF
OFF
OFF
O (Center)
OFF
REC
ON

OFF

X VERTER SW  OFF

()

1. Adjustment of Power Supply

1-1. 9V adjustment
1. Measuring instrument used: Volimeter
2. Adjusting procedure
Connect the voltmeter between the 9V terminal and
chassis on AF-AVR unit {X49-1080-00} and adjust VR4 31
on AF AVR unit until 9V is obtained (refer to Fig. 20).

AF-AVR

VYR1

Fig. 20 AF-AVR unit

1-2. RF1 (3.3V) adjustment
1. Measuring instrument used: Voltmeter
2. Adjusting procedure
Connect the voltmeter between RF1 terminal and
chassis on AF-AVR unit (X49-1080-00) and adjust VR1
on AE-AVR unit until the meter reads 3.3V.

e
»
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ADJUSTMENTS

2. Adjustment of Receiver Section

2_1. Carrier unit adjustment
1 Measuring instruments used

1) RF VTVM
2) Frequency counter

2. Adjusting procedure
DRIVE: Center (12 o'clock position)

1) Connect RF VTVM to TP5 in IF unit (X48-1 150-00)
and adjust oscillation coil T1 in CAR-1 unit
(X50-1310-00) until the meter reads 50mV (refer 10

Fig. 21). (refer to Fig. 24 |F unit)

CAR-1

CAR-2

) ® @
@ . vR1

TC3 TC2 TG4 AN GND
& ©® © ®

Fig. 21 CAR unit

2) Set the MODE switch 10 CW and the STBY switch
to SEND and adjust oscillation coil T1 in CAR 1 unit
(X50-1320-00) similarly. A

3) Connect the frequency counter to TP5 in IF unit and
make adjustment as shown below. while changing

over the MODE and STBY switches.

ADJ ADJ FREQ

USB(TC2){ 8831.500KHz
LSB(TC1)| 8828.300 ~
TC1 8830.700 -

NARRW SEND TC 2 8830.530 ~

MRK

TC3 r3329-850 "

NOTE:
When changing over from FSK SPC to FSK MRK, or vice

versa, open or short the RTTY key on the rear panel. For
change-over from NARROW to WIDE, or vice versa, use
the switching connector (E31-0037-05) in CAR ASSY
unit {X60-1000-00) and after adjustment set It 10
NARROW (refer to Fig. 11).

2.2. Voltage adjustment of VCO
1 Measuring instrument used: Voltmeter
2. Adjusting procedure

1) Connect the voltmeter 10 TP4 in VCO unit
(X50-1330-00) of PLL unit (X60-1010-00) (refer to
Fig. 22).

2} Set VFO scale to 250 and check if the voltmeter
reading is within 2.9 to0 3.2V, while changing over
bands.

NOTE:
For the detailed adjusting procedure, refer to the
adjusting method of PLL ASSY unit described later.

vCO

(29)
@ e © @ o
T3 T4 5 7 T8
(3.5 171 {14} . TG (28} (28.5]
(21}
T2 ®
@|n. e
T12
(WWV) ® TP1TP2 TF3
T ®©@®
s @ @
@ TPE TP4

Fig. 22 VCO unit

2.3. Adjustment of antenna and MIX coil
1. Measuring instrument used

SSG (or built-in marker)

Since the tuned point may be deviated due to the shift of
antenna impedance. be sure 10 terminate the antenna
with 50 ohms.

. Adjusting procedure

DRIVE: Center (12 o’clock position)

Apply SSG output {or marker signal) at 60 dB to the
antenna terminal and adjust the coil pack unit
(X44-1140-00) in the following procedure of bands for
maximum AF output (S meter reading) and maximum
sensitivity. Reduce the SSG output suitably as the
sensitivity increases (refer to Table 1, Fig. 23).
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ADJUSTMENTS

COIL PACK
20 L8 LI ]
(28)| S| (14 36
@ @{ DRIVE
o @_ e |@jn .
19 L7 15
® en  m
21 M ww
L3 Ln LS L25
@ |@ %)
— ANT
® 8 @6
LK L2 L1O LB
(280 114) (38 (1.9)
121) 7y {19
LE L4 L2
@ |9 @
MiX
uml_@_l ® |@ [|©lwww
L7 4 L3gg )
Fig. 23 Coil pack unit
b BAND VFO scale
] 1.8 100
2 3.5 250
3 7 150
4 14 175
5 WWV 0 (15.0MHz)
8 21 225
7 28.5 500 I
Table 1

2-4. IFT adjustment
1. Measuring instrument used: SS5G (or marker)
2. Adjusting procedure
1) Apply a signal of 14.175 MHz at 40 dB {or marker)
to the antenna terminal from SSG.
2) Adjust TT1 1o T7 in IF unit {X48-1150-00) and T2 in
RF unit (X44-1150-00) until S meter reads
maximum value (refer to Fig. 24 and Fig. 25).

m@ @ .?C:J‘”@th -T'Iﬂr
5 e el
é T9 Té @@ @ |
g @& = 02
-9 @B TO%"
" 9 ®
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Fig. 24 IF unit

RF f?ﬁ@
| »
@ ot
P |
©
T2
Fig. 25 RF unit
2-5. Adjustment of IF trap coil
1. Measuring instruments used
1) SSG |
2) AF VTVM | 6‘1)
3) Dummy load for AF

2. Adjusting procedure
BAND: 7 MHz
VFO scale: 300
1) Make connection as shown in Fig. 26, and adjust
~ receiving sensitivity at maximum. Then, while
applying a signal of 8830 kHz at approx. 100 dB
from SSG, adjust L24 and L25 in the coil pack unit
(X44-1140-00) alternately and repeat the same
procedure two or three times. Until S meter 3”)
reading becomes minimum. When S meter pointer
does not deflect, make adjustment until AF output
becomes minimum (refer to Fig. 23 "Coil pack

unit’’),

Oscilloscope

SPEAKER ANT

Fig. 26 Adjustment of IF trap coil l%;

)i



ADJUSTMENTS

2-6. Carrier balance adjustment
1. Measuring instrument used: RF VIVM
2. Adjusting procedure
IF SHIFT: O {center)

1) Connect RF VIVM to IF OUT terminal on the rear
panel.

2) Turn the RF GAIN knob fully counterclockwise and
adjust VR3 and TC5 in IF unit {X48-11560-00) alter-
nately until the output becomes minimum (refer to
Fig. 24).

2-7. Adjustment of noise blanker {NB) circuit
1. Measuring instrument used
1} Voltmeter 3) Oscilloscope
2} Noise generator -
2. Adiusting procedure

Simplified adjustment:

1} After receiving marker signal and turriing ON NB switch,
adjust T8 and T3 until the terminal vohtage at TP1 on IF
unit {X48-1150-00} becomes minimum {refer to Fig.
24)

Formal adjustment:

1) After méking tha simplified adjustment, connect the
noise generator to the antenna and adjust drive VC until
the noise cutput becomes maximum. In this case. set
the S meter reading within S5 to 57.

2) Turn ON NB switch and connect the oscilloscopé to the
cathede side of D13 in IF unit. Adjust T1 in IF unit unti
the waveform changes from Figure A to Figure B {refer
to Fig. 27). :

(a) Before adjustment
Fig. 27 Adjustment of noise blanker

(b) After adjustment

3) Then. fine adjust T1, T3, T8 and T9 so that noise from
the speaker becomes small, while taking care not 1o
make waveform on the oscilloscope deviate from that
shown in Fig. B greatly.

Turn ON RF switch and ATT switch and further fing
readjust T1, T3, 78 and T9. Even when the RF and ATT
switches are ON. the noise blanker should be effective.
In finai stage, make sure that the receiving gain is not
reduced greatly.

4

5

2-8. Adjustment of § meter
1. Measuring instrument used: SSG
2. Adjusting procedure

1} After adjusting each section until sensitivity
becomes minimum. adjust VA1 in IF unit
(X48-1150-00) under no signal condition, thus
making zero point adjustment of S meter (refer to
Fig. 24}

2) Connect S8G to the antenna terminal and apply O
dB input. Adjust TB in IF unit umtil § meter just
starts deflecting at O dB.

3) Set the output of S5G to 40 dB and adjust VR2 in IF
unit until § meter reads S9.

2-9. RIT adjustment
1. Measuring instrument use:
built-in marker)
2. Adjusting procedure

1} Set the RIT knob just to O (center) and turn ON RIT
switch.

2) Receive the maker signal and turn YFQO until a beat
of approx. 1 kHz is generated.

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit
{X49-1080-00) until the beat frequency is kept
unchanged when RIT switch is turned ON and OFF
trefer 1o Fig. 28).

Unnecessary (use the

AF-AVR

Fig. 28 AF - AVR unit

2-10. Adjustment of marker frequency
1. Measuring instrument used: Frequency counter
2. Adjusting procedure
1) Connect the counter to the collector of Q4 in the
marker unit (X52-0005-01) and open the MS termi-
nat.
2) Set the FUNCTION switich to CAL 25 kHz and
adjust TC1 in the marker unit for 100,000 Hz *+ 1
Hz {refer 1o Fig. 29).



VFO
- — B RiT GND
®
ouT
T @ @
© |
MS OV GND MO
® ® ® @® Fig. 31 VFO unit
Fig. 29 MARKER unit 3. Adjustment of Counter (DG-1: Optional)
3-1. Frequency adjustment of counter standard oscil-
lator
2-11. VFO adjustment Simplified adjustment:
1. Measuring instruments used 1. Measuring instrument used: Counter and calibration
1) TF VTVM cable |
e &)
2) Frequency counter . AQjusting procedure
2. Adjusting procedure 1} Insert the 1 pin plug side of the accessory counter

calibration cable into X-VERTER IN terminal on the
body rear panel and its 3-pin terminal side into the
3-pin terminal at the top of counter.

Adjustment of oscillation frequency

Set the FUNCTION switch to VFO and connect the
frequency counter to VFO terminal (No. 13) on FIX VOX
unit {(X50-1350-00). Set VFO to O division and check if
the oscillation frequency is 5.50 MHz. Then. set VFO to
500 division and check if the oscillation frequency is
5.00 MHz. If the frequency deviates from 5.50 MHz.
correct it with TC1 in VFO unit; if the frequency deviates
from 5.00 MHz correct it with L1 in VFO unit. Since
TC1 and L1 affect mutual oscillation frequencies, repeat
the above-mentioned adjustment three or four times
(refer to Fig. 30 and 31).

Adjustment of output voltage

Set the VFO to the 250 division. Then, connect RF
VIVM to VFO (No. 13) terminal in FIX-VOX unit and
adjust trimmer TC2 in VFO unit until the output voltage O
becomes Q.6V.

O

FIX - VOX _

©

LJ_ Fig. 32 Adjustment of counter standard
oscillator frequency

TC4 TC3 TC2 O
@@@ 2) Set the BAND switch 10 WWV and connect the
antenna to the set. While receiving a WWV signal
- - of 15 MHz adjust trimmer TC1 at the top of the
counter unit so that zero beat is obtained between
this signal and 1 MHz signal connected in item 1).

NOTE:

(1) Although zero beat can be checked through the -
speaker, adjustment by watching S meter reading is jﬂ
more accurate. S meter pointer vibrates on both ‘
near sides of the actual zero beat point. This cor- .
responds 10 approx. 1 to 3 Hz. At the zero beat )9
point, the pointer vibration becomes slowest

N A

Fig. 30 FIX « VOX unit
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’ ADJUSTMENTS

1) Set BAND switch to 1.8 MHz and set STBY switch
10 SEND. Agjust T1Q in iF unit (X48-1 150-00). T1
in RE unit (X44-1160-00) and 1.8 MHz band drive
coil in the coil pack unit (X44-1140-00) untl ALC
meter reads maximum {refer to Fig. 23, 24. 25).

2} Adjust the drive coil of each band untii ALC meter
reads maximum. The adjusting segusnce and
adjustment frequency are the same as in item 2-3
“Adjustment of Antenna MiX coil”.

¢ 0 (2) The agjustable range by TC1 is 1 MHz £ 20 Hz. In
rough adjusiment, recewe a WWV signal of 15

MHz and set the counter reading within 15.000.0

&0 and 14.999 9.

Formal adjustment:
1. Measuring instrument used: Fregquency counter

2. Adjusting prrocedure

1) Short circuit between CL2 and G in counter unit NOTE:
(X60-1020-00} and cannect the output between G Make this adjustment at the same time as the
anq CL! o _the frequen.cv counter. o adjustment of the receiving coil pack until the peak va-
2} Adjust the trimmer TC1 in the counter mix unit for 1 lues of transmitting and receiving signals do not deviate
MHz + 5 Hz (refer to Fig. 33} from each other.

COUNTER MIXER

— — 4-2, BIAS adjustment
1. Measuring instrument used: Unnecessary
{\ 0 % 2. Adjusting proced.ure
. Set the meter switch to IP and adjust the BIAS VR on the
rear panel to BOmMA,
P4
L1O
® T 4-3. Adjustment of carrier suppression
® 1. Measuring instrument used
L8 1) RF VIVM
IOMS 2} RF dummy load
E:)’ *5 3) Directional coupler
2. Adjusting procedure

V@ h 1) Make connection as shown in Fig. 34 and adjust
" 14175 MHz EW until full power is obtained.
Power meter

Fig. 33 Counter mixer unit {DG-1: Option)

3.2. Adjustment of counter input Jevel
1. Measuring instrument used: RF VTVM
RF VTVM @

2. Adjusting procedure o
- 1} Connect RF YTVM to TP6 in IF unit (X48-1150-00) “E-\j
[

and adjust TC1 in |F unit far 0.1V (refer to Fig. 24).

i e 2) Connect RF VTVM to TP2 in the counter-mixer unit ﬁéﬁ- Directional cougier
. {X48-1150-00) ang adjust T1 and T2 in the same
unit until the peak value is obtained {output is ANT
approx. 0.12 to 0.2V) (refer 10 Fig. 33).
NOTE: TS-820
In this case. apply a carrier voltage of 0.1V to tha CCR
terminal of the counter unit (by adjusting TC1 in IF unit). [ —_— —]]

Fig. 34 Adjustment of carrier suppression

7} Switch over MODE switch to USB and adjust VRS

4. Adjustment of Transmitter Section
and TC2 in IF unit {(X48-1150-00) alternately until

. 4-1. Adjusfmef\t of drive coil RE VTVM reads minimum. Also, make adjustment
| 1. Measuring instrument used until the USB and LSB levels become the same
. RF dummy load (508 trefer 1o Fig. 24).
| Since the tuned point deviates due to shift of the
! antenna impedance, be sure to connect this unit. 4.4. Neutralization adjustment

“s 2 Adjusting procedure 1. Measuring instruments used

' MODE: CW 1} RF VTVM

DAIVE. Center {12 o'clock position] 2} RF dummy load

| \\9 METER: ALC



2. Adjusting procedure
MODE: CW
SG SW: ON
Neutralizing variable capacitor. Half-inserted pOSItioN
1) In Fig. 34, make adjustment until maximum outpul
is obtained at 21.225 MHz.
2} Turn OFF the SG switch and adjust the neutralizing
capacitor until RF VTVM reads minimum.

4.5. Adjustment of carrier point
1. Measuring instruments used
1) AG
2) RF VIVM
3) RF dummy load
4) Directional coupler
2. Adjusting procedure
1) In Fig. 35, connect AG to MIC terminal and apply an
input of 1500 Hz at b mV.
AG RF VTVM  Power meter

)
©

G
ac

T5-820

L:,T—I:II I
Micmphun'e
Fig. 35 Adjustment of carrier point

2) Adjust DRIVE, PLATE and LOAD until maximum
output is obtained.

3) Adjust MIN GAIN until output becomes S0W and
set the AG frequency to 250 Hz. Adjust VR1 in
CAR1 unit (X50-1310-00} until RF VTVM reading is
kept unchanged even when the MODE switch 1s
changed over from USB to LSB and vice versa (refer
to Fig. 36).

4) Apply 5mV (at 1.5 kHz) signal to the microphone
terminal and adjust MIC GAIN VR to obtain 50
Watts output. Then, shifting the signal frequency 10
300 Hz or 2800 Hz and adjust TC1 {in LSB) and
TC2 (in USB) so that RF VTVM reading Is the same

level.
CAR-1
— @ @
. ) © &
@ 1

Fig. 36 CAR 1 unit

4-6. Adjustment of speech processor
1. Measuring instruments used
1) AG 4) RF VIVM
2) AF VTVM 5) Frequency counter
3} QOscilloscope
2. Adjusting procedure

50

1) MODE............ USB MIC GAIN .. Center
COMP LEVEL .. Full clockwise SGSW.... .. OFF
STBY..... SEND

2) Connect a frequency counter to TP3. Adjust TC-4
10 obtain the oscillation frequency of 451.4 kHz
watching the counter readout.

3) Apply a signal with the frequency of 1 kHz and the
output of 0.3 mV into MIC JACK using an audio
signal generator. Adjust T11. T12, T13.andT14 10
obtain maximum level at TP-2.

4) Set the audio signal generator 1o 1 mV. and adjust
TC-3 and VR-6 to obtain maximum |evel at TP-2.

g g dedededsdod @
CO® .

Oscilloscope

S e
gcﬁg £ o] @D

o OQip o 9
m@‘ @ T | M

é | " ?: @@ m@] \’?
o . g 2 SRELE
s & = [Pl '
"By @@ 9%

g " - Ne & | |~

N e 2 =l | &5 ©)
- O | u.,

Fig. 37 Adjustment of speech processor

5) Set the output of the audio signal generator to 0.3
mV at 1 kHz and make & note of the level at TP-2.
Adijust finely TC-4 so that the level at TP-2 goes
down to — 6dB when the generator is set to 300
Hz. Adjust the oscillation frequency to below 451 5
kHz. and the level at TP-2 to become — 6dB for the
first time when the oscillation frequency is gradually
increased from around 450 kHz.

&) Give the MIC jack a signal with 10 mV at 1 kHz.
Adjust VR-7 to obtain the same level at TP-2
regardiess of whether the PROCESSOR switch 18
turned 10 NORMAL or PROCESSOR position.

7) After completing these adjustments, set the
generator output to 0.3 mV. When the generator
frequency is swept from 400 Hz 1o 2 kHz, the TP2
level deflection from the level at 1 kHz should be
within +1 dB ~ —5 dB. The noise level
measured at TP2 should be 10 mV or less with the
MIC input shorted-circuited by 47 ki2.

8) Confirm that the COMP LEVEL METER pointer in-
dicates the range within 20 ~ 40 dB when giving
MIC input a 10 mV — signal at 1 kHz.

4-7. Adjustment of monitoring level
1. Measuring instruments used
1) RF dummy load 3) AF VTVM
2) AG 4) AF dummy load

2. Adjusting procedure
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ADJUSTMENTS

Simplified adjustment:

1) Set the FUNCTION switch to CAL 25 kHz and take a
beat of approx. 1000 Hz. Set AF variable resister to a
desired volume,

2} Apply a voice signal to the MIC terminal, turn ON the
MON switch, and set STBY switch 1o SEND. Adjust VR4
in IF unit {X48-1150-C0) until the monitor output level
becomes nearly the same as the maximum output du-
ring catibration {refer to Fig, 24).

Formal adjustment:
1) If Fig. 38.make adjustment until full power is obtained
at 14.175 MHz. CW, and set the MODE switch 10 5$58é&

{or LSB).
Pawaear meler
AF VTVM
o]

%[‘J Q @

Dummy load

Microphone
Fig. 38 Adjustment of monitor level

2) Appiy a signal of 1000 Hz at § mV from AG to the MIC
1erminal and set the FUNCTION switch 1o CAL 25 kHz.
Adjust AF GAIN until the AF output level becomes 0.63V
when AGC is turned ON in receiving condition.

3) Then, turn ON the MON switch and set the STBY switch
to SEND. Adjust VR4 in IF unit {(X48-1150-00} untl the
maonitor output level becomes 0.63V.

4.8. Adjustment of VOX operation
1. Measuring instruments used
11 AG
2} Micraphone
3} RF dummy load
2. Adjusting procedure
SG SwW: OFF
vOxX: ON
MODE: §5B
1) Connect AG to the MIC terminal and apply a signal
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the
relay is operated.
2) Adjust VOX DELAY VR. and make sure that the time
constant changes in VOGX. Then, adjust the time
constant far approx. 1 sec.

3} Connect the microphone to the MIC terminal and
keep the microphone approx. 10 cm or less away
from the speaker. Set the FUNCTION switch o
CAL 25 kHz and receive a signal. Turn ANT| VOX
VR until VOX fluctuation is stopped.

4-9. Adjustment of side tons
1. Measuring instruments used
1} AF VTVM
2} Oscilloscope
3) AF dummy load {82}
4} Key {shorting lead also usable)
2. Adjustng procedure

SG SW: OFF
MODE: CW
AF VR: 12 o'clock position
STBY: SEND

1) In Fig. 39, adjust VR3 in AF - AVR unit
{X49-1080-00) until AF output becaomes 50 mwW
(0.63 V/8%) with the key down (refer to Fig. 28).

Oscilloscope AF VTVM

g [
T

Fig. 39 Adjustment of sida tone

4-10. Adjustment of RF meter
1. Measuring instrument used: RF dummy ioad
2. Adjusting procedure
SG SW: ON
MODE: Cw
BAND: 14
1) Connect the RF dummy Inad to the antenna and
make adjustment until the transmitting output
becames maximum at 14175 MHz
2) Set the meter switch to RF and adjust RF VR on the
rear panel until the RF meter reads 250 mA an the
P scale.

5. PLL Adjustment

B-1. Adjustment of PD unit

5-1-1. BPF adjustment
1. Measurng mstruments used
1) Osciiloscope
2) Sweep generatar
3) Detector refer to Fig. 40)



ADJUSTMENTS

NOTE: -
{1) Ths band width should be 5.25 MHz + 760 kHz or

To oscilloscope

o—f — o

2

3

PD

52

INGD 1 00pF % DuT
Der 8 . 0

Fig. 40 Dstector

Preparatory waork
Extract PLL unit from the body. remove the shield cover
and disconnect connector PLL-1. When this connectar
is disconnected. the ground of the unit is floated
partially Thus, connect the shielding case in PD umit 1a
the body (T5-820) with a switable clip wire. Set tne
band to the desired position.
Adjusting procedure
1) Connect the detector to TP1 {or TP2) in PD unnt
(X50-1340-00) and connect its output 1o the osc)i-
loscope (refer 1o Fig. 41).
2} Ground TP3 in PD unit and connect the sweap
genarator cutput to CIB-BND cannector termina s,
3) Adjust T1 {red), T2 {yellow) and T3 (red} in PD unn
until the output waveform becomes as shown n
Fig. 42.

® ® ®
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Fig. 41 PD unit

750 kHz | 750 kHz
||
or morefor more

{

4 dB or less

Fig. 42 Output waveform

more and the valley depth should be 4 dB or less
(2) Set the gscilioscope to Maximum sensitivity and set
the sweep output to as low output level as pessible.

5-1-2. Adjustment of balance VR
1. Measuring instruments used

it 886G
2} RF VTVM

2. Preparatary work

1} Follow the same progedure as in 5-1-1.
7} Disconnect connect PLL-3 and set the band 1o the
desired position within 21 to 29.6.

3. Adjusting procegure

Apply 3 signal of 8.83 MHz within 106 10 108 dB from
SSG between connaector terminais CiB and GND and
adjust VR1 until the output of RF VTVM connected to
TP1 {or TP2) becemes minimum dip (reter to Fig. 41).

5-2. Adjustment of VCO unit
5-2-1. Adjustment of VCO coil

Simplified adjustment:
1. Measuring instrument used: Voltmeter
2. Adjusting procedure

1) Connect the voltmeter to TP4 in VCO unit
{(X50-1330-00). Keep the slide switch in VCO unit
10 NOR side {refer to Fig. 22).

2} Set the VFO scale to 250 and adjust oscillation coils
T1 through T10 until the voltmeter reads 3.2V,

NOTE:

{1} When VFO is changed from O to 500. the voitmeter
reading should changed proportionally.

{2} In a band more than 21 MMz, there are two tuned
points of 3.2V. The proper tuned point is obtained
when the core is inserted into the printed circuit
board side. ln an improper tuned paint. the voltage
is kept unchanged regardless of turning of VFQ.

Formal adjustment:
1. Measuring instrument used: Frequency counier
2. Adjusting procedure

1) Turn the slide switch §1 in VCO unit
(X50-1330-00) to TUN side and conrect the
counter between TPS and TPG {GND).

2) Adjust the individual coils shown in the foliowing
list to the relevant set frequencies.

3} Short circuit between TP1 and TP2 in VCO unit and
measure frequency. Then, short circuit between
T2 ang TP3 and readjust frequency, and check i
the difference between two frequencies lies in the
variable range shown in the following list.




ADJUSTMENTS / REFERENCE DATA

Band Coil J} Set frequency Varishle range
WY T1 24 08 MHz 1450 kHz or more

1.8 T2 1088 MHz +330 kHz or mare

a5 T3 12.58 MHz +350 kHz or more

7 T 4 16.08 MHz . +4030 kHz or mare
14 TS5 23.08 MHz +500 kHz or more
21 T6 30.08 MHz +500 kHzr or more
28 T7 37.08 MHz +500 kMz or more
285 T8 37.58 MHz +500 kHz or rmora
29 T9 38.08 MHz +500 kHz or more
295 T10 3B.58 MHz + 500 kHz or more
AUX T11 Received signal +500 kHz or mare

+8.83 MHz
Table 2

5-2-2. Adjustment of trap coil
1. Measuring instruments used
1) §SG
2) AF VTVM
2. Adjusting procedure
1} Connect SSG through a capacitor to the cathode
side (the line connected to R28, 475} of diodes D1
to D110 VCO unit (X60-1330-00} under receiving
cendition.
Set the BAND switch to 29.5 position, and receive a
signal of B.83 MHz from SSG and then make ar-
rangement so that a suitable beat comes out of AF
output. Adjust TR in VCO unit until the beat outpur
becomes minimum.

.

TS-820 MODIFICATION FOR MARINE
BAND (2.134 MHz)

1. Receiver sectign
Set the driver knob to the center position. Adjust the
ANT coils and RF coils to obtain maximum sensitivity at
2.0 MHz. As a result, the frequency range of 1.80 MHz
~ 2.138 MHz can be covered.
2. Transmitter section
1) Set the driver knob 1o the center position. Adjust
the drive coil 1o obtain maximum output power at
2.0 MHz.
2. Remove two capacitors C4 {380 PF) and C31 (12
PF} of the plate VC and install a 330 PF (3 kV)
capacttor.
3) Remove the ioad fixed capacitor C26 (220 PF). By
these madifications, the frequency range of 1.86
MHz ~ 215 MHz can be covered.

REFERENCE DATA
Counter Mix Unit IC6 {zPB2490)

Truth Value List {B ssgments)

Input Qutput
BI|D|C|[BiA|lal{b{cld|elr g}l h
BIL|x®|x|x|=|LfL|lL|c!lnfrinlL
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