KENWOOD

Downloaded by
RadioAmateur.EU

SERVICE MANUAL

Model TS-120S
VFO-120 SP-120
PS-30 AT-120

TS—1.20%W

INCLUDES SCHEMATIC DMLY FOR
THIS VERSIDN OF THE TS-170S

HF SSB TRANSCEIVER



Administrator
RadioamateurEU


CONTENTS

SPECIFICATIONS ... o oo eeeeee s eeeeeerersron 2
SPECIAL COMPONENTS DATA ...oooooooooooerreeroeeeeerssrersnen 3
PEATURES. ... eooveoeiveeceervcnserssreemtssreeessss sesscssesensansseseessssessons .
GENERAL INFORMATION ... cceccrneeerr e sresasarnansmaneras &
b L U a
GCIRGUIT DESCRIPTION ... i s semsissasssaiinns L.
FUNCTIONAL DESCRIPTION ..o eeeeeeenno s
QUTSIDE VWIEWE. ... v e e s rmbrn s EL)
ENBIDE WIEWE ... i it it itte e e et et 4a e bra o nnnrnrrn 11
PC EOARD/CIRCUIT DIAGRAME
RF UNIT OG34-1280:01).....ooceveecereeenneesernscessssrsesnens 12
IF UNIT XAB-121000) .o creveeartsarressssssssessness s cesanessesssns 12
SWITCH {A} UNIT DA1-1180-000 .. ..o 13
SWITCH {B) UNIT DRAT-1180-00) _.......ooooomeeerirrrcecenns 13
RELAY UNIT (681-12B0-D0) .......ooeoireeccamarsieseseessssstissarnsss 12
AF-GEN UNIT DMAB-1110-G1) .. ccoeeve e ereemrmeanrrarrr s anan 13
PLL UNIT DXBO-1490-00] ........oooimirrionerrrarrmmsnesarerre sensns 14
GOUNTER UNIT DG-1380-00] .............cocoviiiiiiimcic s anan 18
VYFO UNIT DX80-1130-00] ........ccoviiiien o vvirerercin s s s snrnn 18
CAR UNET DIBO-1B00-00) ..o s e cnne. 18
FILTER UNIT XB1-1200-00)........... ...t e aasmranas 18
FINAL UNIT (X88-13B0-D0) . . _...........cecvmvcrcmmrmrernrr e rinaies 18
PARRTS LIS i it rtta et s tae bt e e ets 1 s e m e snsaaas 20
PACKING/DIEBABEEMBLY ...........cccoven v vemrmrrmn s iremrarr e 28
EXPLODED VIEW/DISASSEMBLY . S el 30
TROUBLEBHOOTING .......coovvrnervemanrensssocsabosnsdeinessemssnsseeseees 33
LEVEL DIAGRAM ..................... e esisrenieensones vt rta ettt I
ADJUBTMENTS...........ccooerrnnrnricmammeneess sosassssomnnes s reneanes 37
TESY AND ALIGNMENT SET.UP ... ..o S “

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

43
48
SCHEMATIC DIAGRAM..............cccco e, GO
51
b2

1= T L
AT-120 SCHEMATIC DIAGRAM/SPECIFICATIONS ... . . 53
noA *




SPECGIFIGATIONS/SPEGIAL COMPONENTS DATA

Frequency Range:
80 m band
40 m band
20 m band
1% mband.
10 m bhand A
10 mband B
10mband C
10 m band D
Iln'JlI-I.‘I.If".IIllmII

Mode:

Power Requirements:
80 m -~
15 m band

1ICmband............
Antenna Impedance;
Carrier Suppression:

Sideband Suppression:

Mic, Impedance:
Audio Frequency
Response:
Harmonic Radiation:

Receiver Sensitivity:
Image Ratio:

L 280
. 2865

3.5~40 MHz

. 70~7.3 MHz

140~ 7435 MHz
210 27.45 MHz
285 MHz
220 MH:z
295 MHz

st
ot

29.0

—

. 2895 ~ 297 MHz

15.0 MYz receive only)
S5B (A3, OW (A1)

200W PEP for S5B aperaticn
1600 DC for CW oparation

| GOV PEP for 358 operation
140W PEF far CW oparation

St

Carrier beter than 40 dB down
frorm the culpun signal

Unwanted sideband is  better
than 50 dB down from the cutput
signal.

BO0N ~ BOkD

400 ~ 2600 Hz (—& dB) )
Better than 40 d8 down from
output signal,

025 for S/N 10 dB or better
Image frequency betmer than 50
dB down frorm the output signal

® Application

25C2290 (HF power

amplifier) (VO3-2220-06)

MPM Epetaxial planar transistor Si

& Ahsolute maximum ratings

It Fe W

VES Woan c IE Tuig

SPECIALCOMPONENTS DATA

IF Rejection:

Frequancy Stability:

Salectivity:

AF Qutput:

AF Load Impedance:

Power Supply:

Power Consumption:

{at DC 13.8V):

IF frequency is .70 dB or more

down from the output signal,

Within 100 Hz during any 30

rminute pericd after warm up.

Within kHz during the first

hour after 1 minute of warm up.

558, CW 2.4 kHz {—6 Bl
4.2 kHz | —60 d8)

More than 1.8W (82 load, 10%

distortion)

4 ~ 168 for both speaker and

headphone.

12 ~ 16Y DC (13.8V)

Lgzs than 184 in transmit (less

than 175 SWR ratic)

Lass than 074

N receive.

Semiconductors and Tuba:

FET's....

Display Tube
Dimensions:

Waeight:
MNOTE:

WoZ241(241) xH 94(108)

=D 235(281) mm
{With Projection)
Approx. 5.8 kg (12.3 s

The circuit and ratings may change without notice due 1w
developmeant in wechnology

& [ndicating

tube 2-BT-12 (V40-7760-86)

o

[

Haph

175 (Wl

Value
(To=25%)

45 V)

& Aoplication

45 V) 400V 20 4A] - 20 |A) —65~ 175 (7L}

202509 (HF power amplifier] (v03-2509-08)

MPM Epitaxial planer

® Abszolute maximum ratings
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FEATURES/GENERAL INFORMATION/YK-88C

FEATURES

1. SINGLE CONVERSION SYSTEM USING PLL
CIRCUITRY

The single conversion system. with a unique PLL Phass Lock

ed Loop circuit, FET balanced mixers and MOS FET'S

assures excellent spurious and intermodulation

characteristics

2. BUILT-IN DIGITAL DISPLAY
The digital display affords easy reading of operating fraquen-
oy to an accuracy of 100 Hz, on any band and any mode.

3. BUILT-IN SHIFT CIRCUIT (Passband Tuning)

An IF SHIFT system is built in 1o the ransceiver to allow shil-
ting of the IF passband, theraby eliminating adjacent channel
interference,

4, 3.5~29.7 MHz AND WWV BANDS

The transceiver s designed to operate on LSEAJSE/CW in
the 3.5~297 MHz bands. WWWV {14 5~15 MHz) is also
built in 1¢ the transceiver 10 permit accurate frequency
calibrration.

5. COMPACT, LIGHT-WEIGHT DESIGN

The TS-120 has many advanced fsatures, vet it is compact
and lightwweight and suitable for mobile and field operation
as well as fined station operation

6. EASY OPERATION
All contrals and switches are carefully arranged for ease of
oparation. ensuring convenigncs and versatility.

7. ALL SOLID-STATE DESIGN
The all solid-state. compact unit features a wide band final
stage, eliminating the need for peaking contrals,

8. FOUR FIXED CHAMNMNELS

Four FIX channels can be installed. one for sach of the 7. 14,
21 and 28 MHz bands. The 3.5 MHz and 28 MHz fixed xal
position can be exchanged by simply moving a connector on
the AF-GEM unim.

9. FULL RANGE OF AUXILIARY FUNCTIONS
The T5-120 is equipped with VOX, balanced gate noise
blanker and 3 25 kHz marker.

10. OPTIONAL CW FILTER YK-88C

The T5-120 permits use of the cprional YK-88C CW filiar,
CW sami-break-in operation 13 provided using the buil-in
VO and CW side tone circuits

11. WIDE VARIETY OF OPTIONAL ACCESSORIES
The following optional accessories are available:
Regulated Power Supply [PS-30), Maobile Mount (MB-100),
CW Filter (YK-82C) External WFO (VFO-120), External
Speaker (SP-120) and amenna tuner AT-120

GENERAL INFORMATION

Page 42 shows a block diagram of the T5-120 HF Amateur
transcenver. It employs a single-conversion system with PLL
circuitry. The |F is 8.83 MHz,

The TS-120 teatwres a number of unique circuits and overal|
high performance. It is designed so the PLL lock fraquency
of aach band, the CAL marker signal, and the counter clock
circuit use a single reference frequancy crystal instead of in-
dividual crystals as found in the T5-820 series transceiver,
Cirzuits include IF SHIFT, VOX [with semi-break-in CW), side
wne, noize blanker (NBI, and crystal ealibrator (CAL) for con-
venient and versatile ransceive operation.

YK-88C SPECIFICATIONS

Center fraquency: B30T kH:

Center frequency
deviation:

Passband width:

Attenuation band width:

Ripple:

Minimum loss:

Guarranteed attenuation:

Leszz than £150 Hz (6 dB)
500 Hz —6dB

1.5 kHz [ —80 dB)
lLezzthan 2 dB

6 dB +2dB

Less than £2 kHz ~ +1 MHz
Wiore than 80 dB

Terminal impedance: 5008 +5%, 15pF 5%

ol AR Jafud e
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e IMPEDAMNCE
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—15 -1 — 8 o 4 05 + 1 +15
BEZD. TkHz2
FREQUEMNCY (kHz)

YK-BBC filter attenuation characteristic



CIRGUIT DESCRIPTION

RECEIVING CIRCUIT

The signal from the antennz s fed to the B.83 MHz IF trap
circuit. This signal s stepped up ahout 10 dB and im-
pedance-converted by 3 wide-band transformer before it is
applied 1o the bandpass filter (BPF). The BPF is common to
transrmission and reception,  eliminates the need for a
preselector, and makes the RF section compact in design,
The signal from the BPF is fed 1o the dual-gate MOS FET
widshand AF amplifiers consisting of & 35K74 (Q1) and a
25C1815 (Q2). where the 2 MHz 1o 35 MHz signal is
amplified about 20 dB.
The RF amplifier guiput passes through a wide-band
ransformer 1o the input balanced transformer of the
balanced mixer (two 35K74s, 032 and Q4). where it is mixed
with the YO autpur from the PLL and converted to the 8.83
MHz IF. This signal iz applisd w2 the IF unit, through the
caeramic filters, MB gate circuit and the crystal filter. The NB
circuit is controlled by the MB switch on the front panal,
The signal, passing through the crystal filter, is amplified
about 30 dB by the three-stage 35K74 MOS FET IF amplifisr
Q1. 02, and Q3) and is demodulated into audio by the
four-diode ring detector
From the final IF stage, the signal also passes through a
butfer amplifier and is fed to the AGC circuit where it s
detected and amplified. Receiver gain is cantrolled by this
GC voltage applied 1o the second gates of the BF and IF
amplifiers. with the time constant determined by R38
(2 2M0) and C40 (MF). Input levels of 2 dB and 34 dB are
indicated as S1 and 59 on the S-meter. The AF signal is
armplified by Q1, a 25CZ2240 [GR). gain controlled. and
furthier amplified by an HAT13BEW (271, the powsr-amplifiar
IC, to to drve the speaker. Thas signal, which s tran-
sistor-coupled with @214, a ZSC1816(YL and Q15 a
252101807, iz sampled for ANTI-VOX contral, so the VOX
circuit is not ripped by the speaker output. This new system
15 & departure from the conventional transformer-coupled
zampling 2ys1ems.

TRANSMITTING CIRCUIT

The microphone signal 1s amplified by transistors Q18 8
25C2240(GR), Q10 and Q11. sach a 25C1816(Y), and 15
fed 10 the four-diode balanced modulator (BM) circuit.
Microphone impedance is 50002 o S0,

e 8.83 MHz DSB signal from the B s amplified about 10
dB by Q12,2 25K19 FET, and 15 fed to the IF unit where the
unwanted sideband iz removed by the crystal dilter 10
progduce an 558 signal. The gate of Q12 is also controlled by
the protecuon  voltage which s developed when the
transmitter output leoks into an incorrect load, continuously
reducing output power. The 5SB signal from the coystal filter
iz amplified about 30 dB by the 33K74 IF amplifier (Q1), and
iz fed to the ransmit 35K74 MOS FET balanced mixer (05
and Q8), where it 15 mixed with the VOO output and con-
verted 1o the final ransmit frequency

Unwanted spurious componsnis are egliminated by the
transmit/receive BPF circuit. and the signal i3
wideband-amplified by QF, Q8 (Z25C1815). and Q8
[25C2086)

In the final unit, the signal iz amplified by the 28C2075
driver 121}, and by the 25C2509 push-pull power amplifiers
(02 and Q3). Then tha signal s amplified by the 202200
push-pull power amplifiers (04, 51 The signal then passes
throughn an BF filter and is fed 1 the antenna.

Antenng output 15 torgid-sampled 0 detect the forward and
reflected powsr. The forward power is used for ALC and the
reflectad power for protection. Forward powsr i fed to the
second gate of the 35K74 transmit/receive |F amplifier (Q1).
with a time constant determined by R4 (1.5 M) and C25
10.47 uF). For CW cperation, block bias keying centrels the
base circuit of the 2541015 switching transistor (Q10) in the
RF circuit. Q10 controls the first and sscond gate vollages of
the transmit mixer (05 and Q6 ana the base voltage of the
pradriver (28]



FUNCTIONAL DESCRIPTION

TS-1205 FREQUENCY SYSTEM

The T3-1205 employs single conversion with a unique PLL
circuit, as shown in Fig. 1.
The frequency system is basically that of the TS-820 with the
exception of the PLL circuit.

PLL CIRCUIT

YOO output is obtained by synthesizing the 10 MHz and 500
kHz reference. from the counter. and the VFO and CAR in-
stead of a separatz HET crystal circuit for 2ach band the TS
120 uses the counter reference oscillator. and a program-
mable divider circun contained in the PLL. This simplifies gir-
cuit design and eliminates changes in transmit/receive fra-
quency due 10 HET crystal frequency deffrences. Fig, 2
shows PLL circuit construction and Tabls 1 shows the fre-
quency in gach circuit

Referring to Fig. 1. MIX {3} combines CAR and YEO signals
and is operated straight through to mixer (1] on 3.5 and 7
MHz. MIX (2] operates a1 14 MHz and above with the
output of MIX (3] to provide mixer (1) input. as shown in

Table 1. MIX (1) output is filtlered, amplified. shaped ang
divided by the programmable divider 10 obtain 500 kHz
Qutput.

The pregrammable divider converts the information from the
band switch into a BCD signal in the counter. By prasstting,
the signal is divided a1 the rano shown in Table 1. The phase
comparator is a Motorola MC4044P. The loop filter
amplifier, component  transistors. minimizes  unwanted
spurious signal. If sutput of the phase comparator unlocks
for any reason. VOO output is switched off 10 prevent oul of
band emission and. simultaneously the digital display blanks.

CAR OSCILLATOR

The CAR oscillator containg one escillator and two crystals
for LSB, USB, and OW operation. The assillatar frequency in
gach mode is listed in Fig. 1.

Oscillator frequency can be varied by the IF SHIFT contral
during raception.

FROM RF AME CEE.DT ) L
F FREQ. KT8
- e ] —— ] - -
—————] MR AT FILTER IF aMP DET AF
'3
PLL UNHIT
r i —_— ——— 1
I
I Voo e MUK fl * BFF 2 I |
| ' |
i Lo~ 1 T yn an !
| 4.5w|;l ,1'3_.,:‘-,,_.:,3 [ | LSE 88315 MHz
| or 20 MHz : | LSE 28285 MHz
2. CW (R} 8.B315 MHz
PFi MLz}
—i—-— Fo L ™ l I CW (Tl 28307 MHz
| & & |
| SO0KH: il i‘*" E 4331403 I %1
I 2 = 18,831 5]
| oo |, ane i 8] eer 5 L MI%IS) e} CAR 0SC O—
] i | {0 = szas
| i [y i xE
L-_____.__...___L_f"__.______.____,__| IF SHIFT
g
IOMHE | F
5 5~E.0MH:
S0QKHz SOUETIER with sTavAEs | O
UNIT saaleh bo SEND.
WFO laguency "
1 aE 800 Ha CWITE v
BPE ETAL
e MIXITN} | IF AP FILTER [ BM el MG AMP

b Common 16 Fx snd Ty, —=

Fig. 1 T5-120 Frequency configuration



FUNGTIONAL DESCRIPTION

Band [ XX | veo | MXID | MINY | gger o B A
way| 145,128 12638 | 1o |z fi1o
as [ 35 [ B L) 20 |l (iibo
7| J5s | tees _n‘.?.ffﬁa ik 13 o
(S IRl Blorvy- nggz 1.5 173 1101
ATHRCTR R P M TR PR 4 (R
ot o aere BE TR0 N AR
zes | 285, | %2 | 23| a0 | we fiono
2. | 200 | Tae lsaz | mex | vr froi s
295 295 38.33 3433 a0 Y 1000

| ~30.0 | ~38.83 | ~34.83

Table 1 The frequency chart

VFO OSCILLATOR

The TS3-120 VFD oscillator has been developad on the basis
of the TS-820 and TS-520 VFOD. Itiz physically smaller, and
its opsrating freguency has been raised 1o cover 5.5 10 6.0
MAHz, :
During CW operation, transmit frequency is shifted approx
800 Hz above the receive frequency. CW shift is also digital-
Iy displayed.

The main wning dial covers 25 kHz per revolution and s
calibrated at 1 kHz imtervals. & 10 kHz subscals is also
provided. The operating frequency can De read easily from
gither the analog or digital display.

DIGITAL COUNTER

The TS-120 digital counter emplovs a VRO frequency coun-
ting system as shown in Fig. 3.

The WFO frequency is mized with 8 & MHz signal obtained
fram the reference oscillator chain by 8 35873 (Q7) and s
coverted to a 1 MHz signal. This signal passes through the
LFF. iz amplified. buffered and shaped into a squars wave,
passas through the 001 second gate circuit and 15 applied to
the four-digit counter. The signal is counted from 10 Hz w
100 kHz and fed to the preset counter deriving the carrier
ouUTpUL.

The 100 kHz arder digit presets 757 or 707 o display the
operating frequency

The 1 MHz and 10 MHz order digits are composed by diode
matrix operaung on bandswitch information.

The counter outputs are switched by the multiplexer and are
converied from BCD to seven-segment information by the
decoder 1o light the fluocrescent display wbe

The 10 MHz signal from the time-base reference oscillator is
divided to produce gate, latch, and reset pulsas which are fed
1o the counter. Tha 10 MHz and 500 kHz signals are fed to
the PLL circuit,

The marker circuit produces 2 100 ¥Hz aignal which syn-
chronizes the 25 kHz multivibrator 1o obtain a marker signal
as aocurate as the reference frequency. The anzlog dial can
be sccurately calibrated to the marker gignal

The 110 division at the first-stage count-down chain uses
ow-power Schottky TTL. while the remaiming divisions are
made v oa CMOS IS dor low power consumplion and
MINIMUM SPUroUs emission.

Because of the IF SHIFT circuit, the CAR frequency is in-
dependent of the transmit/recaive frequency. Once the WFO

(E2AXR-PIER} IFDRA-RAR (RARAE-EA B (IS036 250 (12 3312 83
R ]

W WO T 21 WL D 28 WCO ]

warcap ke

oE aT fo Approx. I3 MH:

Aulf Wt

Qi 3 Qg 211 2 = [
@a- .. 1z |
SHIBRILE

015 iva iS5 1ra

- ., 26 et Fram Caunti
P TALSIG] =" |BCD sanall

| . I
| Laop filar . | ) 144
i y e |
Inyerier

Q15 10a a2

LB |
waq - Qzo ey 5
3 1
\Unlock dotessar
SDOMHZ 4._»_—r Phase dotactar

™
Chiviinr @

VDD st

14 331483 Qs
# . 14531483 r ¥ Fa
24 332883 B S &M
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:‘l— e dav,14
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Fig. 2 TS-120 PLL circuit configuration



FUNCTIONAL DESCRIPTION
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FUNCGTIONAL DESCRIPTION

frequency s counted. the opsraung frequency 15 indicated as
accurataly as the 10 MHz reference oscillator frequency is
calibrated to WWY. Operating frequency i3 indicated sc-
curgte to the 100 Hz order. regardless of the band or mode.
If the VFO output varies (bevond the band edge the 1 and 10
MHz digns disappear and g blanking signal is developed.

Operating band Elanking freguencies

3.5 MHz ... more than 4.000.0 MHz

7.0 wiHz less than 7.000.0 MHz
14.0 MMz Crrean TR less than 14.000.0 MHz
ZA0MMHz ... e lgss than 21.000.0 MHz
280 MHz ... less than 28.000.0 MHz
288 MHZ more than 29.000.0 MHz
290 MHz ... lzss than 290000 MHz
29.5 mMHz .. more than 30.000.0 MHz

PROTECTION CIRCUIT

Fig. & shows the TS-120 protection circuit. Whan the
ransmit output load wvaries, the toroid in the final circuit
samples reflected power 1t is then rectified and amplified,
producing & protection voltage to control the 25K19 (012)
gn the AF-GEMN unit, 50 transmitier ouiput is conunuouslhy
reduced.

FILTER UNIT

1. ALC: Protection circuit [VSWR)

The protection voltage picked up by L18 in the filter unit is
amplified by Q1 {25C1815). then applied to the ALC line to
contral the output voltage

Tha ALC voltage is amplified by Q3 (25C1815). For the 28
MHz band. the output power s lowerad o 50W by applving
BAMD informartion 1o the B terminal so that Q2 controls the
emitter voltage of 3. For mobile operation. the power out-
pul is lowered to 50W in all bands by grounding the PO 1er-
minal of the filter unit 50 that the power down cirguit for 28
MHz band 15 operated

2, Fan drive oircuit

Tha autput of the thermistor detecting the temperature of the
final unit is applied 10 Q6 (25A5682) via Q7 and Q8. so that
06 15 switched o0 operate the fan. Thes fan starts 1o rotate at
aoout £5°C although the operating range shown in specifica-
ten is 30~60°C It stops when the temperature drops 1o a
level §~15%C lower the start temperature, This circut
operates regardless of ransmission or reception becausa it
detects the temperature of the heat sink

3. AVR circuit

The 11 AVR consists of Q4. Q5 and Q6. The regulatad
voltage 15 supplied o every unit except for the fan drive cir-
cult during transmission, The fan drive circuit is always
supplied with the requlated voltage regardlzss of transmis-
sinn or reception

4. Filter circuit
The filzer is a 2-stage constant K filer (3-stage for 3.5 MHz
band).

FINAL UNIT

1. Temperature protection

1 Core temperature protection
onerates when the output rransformer Tamperature ax-
cesds 120°C.

2 Operates whan the heat sink lempersture excesds
90°C because of zome defect
When either of the above protection systems operate,
the BL circwit in the AF GEM unit is turned OFF and the
urit i forcibly oplaced in the reception mode and
rransmissian 15 inhikited.  The protection circuit
automarncally recovers whan the termperature drops o
the normal level 1.3, the temperature drops by about
40°C).

2. Temperatura detection by the fan drive circuit
The heat sink tempearature is detected by the thermistor TH3
to contral fan operation

¥HI =0 B

¥R QOKIEN
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1 ACDE
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Fig. 5 TS120 Protection circuit



OUTSIDE VIEWS

Front glass (A} Dial scale [A) LED PR21120 Knob (Inside) « &
1E10-0612-04) IE {B20-0810-04) w11 -7AED-GE) (K23-0710-04)
MName plate 1

(B43-0621-04) (KW . Enob (Qutside) = 3
{B43-06820-04) (T) (K21-0724-04)
Metar

(B31-061B-05)

Incicating tube 9-B7-12
Vad-TTE0-BG)

Frant glass (B)
{B10-0613-04)
Pointer knob [Small)

_ CasaiA)
(&07-0743-02)

Fianel
[K23-0711-04} 1A20-2330-05}
[MODE SW)
Paddle switch
ISTBY SW] Case (8]
1Sd44-2402.08)

[&01-0740-02)

4P Male socket {MIC)_

Seasaw switch (POWER)
(E0G-0451-05)

{536-2402-05)

US Jack [PHOMNES)

Foot
VE11-0034-25)

JO2-0323-08]
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PARTS LIST

MNote 1:

Only special type of resistors examole: cement, metal film, gtc.) and capaciiors {example: electralytic, tantalum, mylar, temp
coefl. capacitors) are detailed in the PARTS LIST. Forthe to value of all comman type companents refer 10 the schematic
diagram ar the PC board illustration. Resistors not otherwise detailed are carbon wpe {174 of 1/8W)

Order carbon resistors and capacitors according 1o the following sxample:

A carbon resistor's part number is RD14BY 2E222..

& ceramic capacitor's number is CKABFIHI03Z, CC45THIHZ200.

1. Type of the carbon resistor 3. Resistance value
- )
2 2= means 22 % 10¢ = 22000 (2.2k0R)
BD148Y
RD14CY Significant figure Multiplier
5 ;}1:%9_9’ i Example; 221 — 2208 224 & 220k
1/8W — ZB 222 5 220 225 o 290D

223 = 2210

4. Tolerance
J = 5% (Gold)

K= =10% (Silver)

Mote 2:
K: U.SA. W Europe T: Britain
CAPACITORS 1= Type ... Ceramic, Electrolytic etc.
7= 5l Round, Square .
Type | Type I =5 ?'_:'il'—r‘\'a.anjeo nd., Sguare etc
_g 4_5_ __F__ 1_|_!_ 1@"3_ __Z__ _1:_(_:_ _/:5_ -_l-!_j H P 2 = Tarme s dE
1 '~ ¢ a0
g Bt e ; Downloaded by
RadioAmateur.EU
6. Tolerance
Type C D G J k. ¥ FR z P Mo Type

' . + 40 '|8|:| + 100 r'vill:lrl:} thamn ']O_H-F s ](]"“-'-'- 518
I + ) + + + { +
%) _D25 0.5 _2 _5 +10 | =20 20 20 0 Lass 1 S 10~ . T

| (X% S5 th |
R = o D TE (Walue less than 10 pF
(pF} | £0.1 [£0.25 | 2056 | ®1 | +2
CK45F 5. Capacitor value
Ceramic capacitor (type 1) 3 Example: 010 — 1pF
3 100 = 10pF
Cord B D E F 107 = 100pF
Operating temperature | =30 | —30 | —20 | —10 10275 1000pF" =" 0.001:F
°C +85 | +85 | +85 | +70 103 - 0.01uF
CC4s ..,
CC4500.... I Color Ckas .
Ceramic capacitor (type 1) temperature coeff capacitor 173 3 H
3f — — -
SRS PN TR e sSL | TH | uH 'T[
(Black) | (Red) [Orangel|(Yellow) |{Green) | (Blue] |(Violet] I |
=) " -_ 1R — Py | — ;
ppm/°C| O 80 150 | —220 | —330 | —470 | =750 T
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PARTS LIST

Mew pans
Rt No. | Parts N Description s
el Na. ! ars Mo, BSCnni marks
GENERAL
CAPACITOR
1 CR0-0805-05 Elpgtrolynic 2200uF  16WY
C3~-8 | CK45F1HI103Z Caramic D.01xF  + 80% — 20%
RESISTOR
R1--3 ROT4BBZEIC l Carbon resister O000 +5% 1/4W !
RE.& ROOSGF2ZH 101 | Salid resistor 1000 £5% 1/2W
KT B2 .0820.00 | Cementrosistar 15 mil
SEMICONDUCTOR
o W11-2163-08 Diode s531C
o2 W11-7280-68 LED PR212D
D3 W 1-0240-05 Zener diode  WZ-080
POTENTIOMETER
VR ROG-9402-05 10K (8] AF
10k (BY AF
WR2 ROG-9402-05 10k (AT MIC
10k (B CAR
VR3 ROG-9403-05 Skil (B} RIT
10ki: (F) IF SHIET
MISCELLANEQUS
51 536-2402-05 See sew switch POWER
52 544.2402-08 Paddle switch STEY
53 501-2417-08 Ratary switch MODE
4 S01-2417-15 Rotary switch BAND
L2--5 Lad-1511-03 Ferri-inductor 150uH
- AD1-0743-02 Case (A} vppar £
A01-0744-02 Casze {B) Lower tr
- | AZD-2EAR-03F Panel pss'y =
BOG-0701-04 Speakar grill cloth
- B10-0613-04 Frant gless [B]
— BZD-DET11-D4 Dial scale 18]
PL1.2 B30-0808-05 Filat lamgp = 2
- B31-0G18-05 Meter

B3%-0407.04
B42-1844-00
2472165914
843-0620-04
B843-0621-04
BE0-2643-00
850-2644-00
8951-0877-00
DZ1-0807-058
D22-0404-05
D -0603-04
E04-0152-05
05025205
E06-0451-05
EQS-0TH1.08
EQG-0851.05

| E07-0751-05
| E11.0006.15
| E11-0034-25
| £11-040205

E12-0001-05
E22-0207-05
EZ2.0405.05
EZ22.0407-08

| Spacer = 2 for leg

| Indicating plate [VOX)
Indicating plate (ADJUSTMEMNT)
Name plate {T)

Mame plate (WIHK]

Cperating manual WITK)
Operating manual [T)

Sarvica manual [KIWIT)

Band shaft

Universel joint

Grar Ass'y

M type recepracle ANT

27 matal socket IPower supply)
4P metal socker MIC

7P DIM socket REMOTE [ACSY)
BPF DIN socket EXT. VFD W
7P DIN plug REMOTE

3 pola phone jack KEY

PHOMNES Jack

EXT.SP jack

Phane plug  EXT.SP (ACSY)
Lug plate 1B

Lug plate = 3 2028
Brdge cannecion

oo

o

e

Faf. Mo Parts Na Dascription | Ra-
marks
- E30-1632-05 Fan Cable [with DC cord)
- E30-1E38-05 PC Cord Ass™y [ACSY) o~
- FO5-2034-05 Fusa 204
- FOT-0B26-05 Heat sink cover i
FO9-0405-05 Famn
- G02-0508-05 Knob D spring ® 3
— HO1-26149-04 Carton linssde] QAE]
— HO1-2B20-04 Carten linside] (T o
- HO3-1706-04 Cartoa loutsicde) {K)
HOZ-1707-04 Carton {outsice) W) r
—_ | HO3-1 708-04 Carton (owisics) 1T1 el
- | HO1-2874.04 Casa covar
H13-2508-02 Front packing flixture T
- H10-2510-02 Rear packing fixture
— H12-0441-34 Accossary box
H23-1405-03 | Pratective cover
e 21570104 | Protection sheat for VOX CONTROLS
JOZ-0323-08 | Fogr« 4
- JO2-0407-04 | Tilt bracket
— JE1-2504-04 Mounting stopper (5P w
- JE3T-01 4104 | Spacer ring for mic
- J4z-0038-04 | Hale plug
- J42-0407-04 Knob bush = 2
- J&E1-0015%-08 Winyle tie = 10
- JE1-0210-05 Vinyle tie
- JE1-0401-05% Nylogn cable tig = 4
- K21-0722-04 Main knab WVFO
— K21-0723-04 Pointer knob large
E21-0724-04 Knab (outgdel = 3
= K23-0710-04 Knok (inside) = 3
K23-0711-04 Pointer knob (2mall)
K23-0712-04 VOX knob = 3
— | K22-0703-04 Push knoo {square) « §
—_ M14-0808-04 Spanner Mut
- | M14-0509-05 Wing nut
- M1%-0607-04 | Mylon panel washer
- NB5-0303-05 Hex. head sorew (WFO)
- TOZ-0027-15 Speaker
- T10-0307-05 Far matos T
B4G-0058-00 Warranty Card [K)
SWITCH (A) UNIT {X41-1140-00)
: Ae-
fiaf. No. Parts Ma. Description ms:ks
51~3 540-2404-05 Push switch 5PJ222H
SWITCH (B) UNIT {X41-1150-00)
Ref Mo ! Parts Mo, Description Ae-
| miarks
R1 | RD14CRE2ZEGR1. Carbon resistor 8800 = 5% 14w
[n}] V11-0076-085 Dioce 181555
513 540-2408-05 Push switch  SPJZZ2E
Ci CHABFIH103Z | Caramic 0.01uF + 80% — 20%
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PARTS LIST

RELAY UNIT (X41-1250-00) Eol R P Dt intich mFa::;s
| Aa- RN . -
Rel Mo | Faris Mo Description marks | | co& CO1-0456-05 | Ceramic  Q.087uF 25WV
l CER | CEQ4AWI1H4R? [ Elgctrolytic 4.7uF 50w
CAPACITOR cra CCABAHIHI20J | Ceramic  12pF  +0.25pF
1 CH4EFIH103Z Coramic 0.01aF  + BO%—20% CTE | CC45RHIH 101 Ceramic 100pF +5%
c2 CEOAWIHR4T Electrolytic 0.47uF  S0wWw c78 CE4ESL‘]HD5QC Coramic BpF +0.25pF X
RESISTOR RESISTOR |
f1.2 RO14BR2E Carbon register OO0 + 5% 1/4W | R1~B6 | RD14CEZECTOL | Carbon Resistor QOO + 5% 1/8W
- R22.32 MOT USED |
SEMICONDUCTOR/RELAY . —
- SEMICDNDUE_ZTDH
-19549-06 Transistar 2501955 Y] ;
g:.az :??-00?5-05 Diode 11;1555 ‘ i V09-1002-56 FET 35K741L)
S51-2408-05 Relay G2V2 [ Q2 VO3-1815-08 Transastor 2Z5C1815(Y)
o3~—6 V8- 100256 FET 35K74IL)
078 VO3 181508 Trangistor 25C1818(Y)
DC CABLE ASS"Y (E30-1638-05) a8 | v03-2085.06 Transistor  25C2086
alo VOD1-1015-06 Transistor 25A1015(Y)
Ref. Mo, Parts No. Beseription mF::L; b1 | w11-0270-08 Diods 151587
Dz W11-0414.05 Dioda 152588
= | E30-1637-05 | cabis [nk] V11.0370-05 [ D!nde 151887
FOS-2034-05 | Fuse (204 o4 | V11-0414-05 Diode 152588
| [ CMI1-0370-05 Dhade 151887
- J13-0404.05 Euse holder ) !
- JE1-0201-05 Vinyle tie = 10 - W11.0076-08 | Diade 151885
o7 W11-00681-08 [ Diode TNED
Da V11-3172-76 | Diode 151685
RF UNIT (X-1 260-01) = ;
COILINDUCTOR/ TRANSFORMER
Raf Mo Farts Mo, Descriptian rnF::;cs L L34-0559-05 Trap coil B.E3 MHz
L2 L34-0558-05 Trep coil 883 MHz
L3 L34- 0659805 BPF coil 3.5 MHz
CAP'?'CITGH L4 L34-0695-08 BFF coil 3.5 MHz
Cc1 ;I CC45RHIH1G1Y Ceramic 100pF +5% L5 L34-0698-05 | BPF coil 3.5 MH:
fosc 3 CO0851H102.) Sryrens 1000pF  +5% LB L34-0700.05 | BPF coil 7 MHz
C5 CC4SRHTIHZZ21J Ceramic 220pF 5% L7 L34.0701-05 BPF coil T MHz
CE CCASRHTIHTEY) Ceramme 150pF £6% LE L34-0700-05 BEPF coul 7 MHz
Lol CCASRHIHZZ1 Ceramic  220pF 5% LS | L3g.0702-05 BEF cail 14 MHz, WA
c1g CCA5SRHIHE20 Cerarmic B2ZpF +5% Lio | L34-0703-08 BPF coil 14 MHz, W
cin COASRHIHAA0] Ceramic  39pF +5% L1 | L34-0702.08 BRF coil 14 MHz. W
c1z CCASRHIH1O1] Cerarmis 100pF +5% L1z L3a-0704-05 BPF eoil 21 MHz
C18 CCA45AHIHI0OD Caramiz 10pF £0.5pF L13 L34-0705-15 BFF ool #1 MHz
Ci16 CCABRHIHZTO Ceramig 27pF +5% L14 L34.0706-058 BPF coil 21 MHz |
ci7 : CCA5AHIHAEN Ceramic 33pF +5% L15 L34-0707-05 EPF coil 28 MH= [
C20 CCABAHTHAIM Ceramic 23pF 5% L1& L34-0737-05 | BFF cail 28 MHz
C2i CCABAHTH 100D Cerarnic 10pF +0.5pF L17 L34.0738-058 BPF cail 28 MHz
c22 CC45RH1HOBOC | Caramic SpF +0.28pF L1815 L40-1021-03 Farn inductor 1 mH
C25 CCA5RH1HO30C Ceramic apF +0.25pF L20 La0-1011-03 Ferri inductor  100uH
C26 CCASRHIHO70C Ceramic TnF +0.25pF L1 L&D-1592.02 | Ferriindueter 1.5uH
c27 CCASRHTHZTOU Ceramic 27pF 5% L2223 | LaD-4711.03 | Ferminducter 470 uH
C31.32 CO0-0262.05 Ceramic Q.047uF  ZEWY L24 L43-47B2-02 Ferninductor 0.47uH
[wick | CCARSLIHOTOC Caramic TopF *0.26pF L25--27 ) L40-4711.03 Ferri inductor 470uH
C35 I CHO-0268Z.05 Ceramic Q.04TaF  Z2BWY L2829 La0.1021-03 Farri inductor 1 mH
C37 -39 CO0-0262-05 Caramic Q04T7uF 26WY Lag.a L40-1011-03 Ferriinductor 100 uM
c4a CCABSLIHZ2O) Ceramic 22pF +0.5pF L3z L40-8791.02 | Farriinductor 4. 7uH
c41 Co3-0262.05 Ceramic O047uF  ZEWY Lz3 L33-0032-05 Chaoke coil I uH
Caz CCABSLIHIE0 | ceramic 16pF +5% L34 L40-1011-03 | Farri inductor 100 wH
C44 CCA55L1H2204 Ceramic 22pF =E% L3S L34-05589.05 Trap coil B.B3 MHz
cas CCABSLIHZTO) Cerarme  27pF 5% n | L34-D696-35 Input ¢oil ANT
C4547 | C91-0455.05 Ceramic  Q.01xF T2 L L18-0303-05 Wide range transformer
Ca5,50 | C90-0262-06 Cerarnic 0.047uF  ZEWY T3.4 L3&.0B97T-05 Owtput coil
C56 C90-0262-05 Cerarmic 0047uF 25wV TS | L19-0303-08 Wide band transformer
cs8 CH0-0282-05 Ceramic  D.047uF  2EWV TE i L19-0302.085 Wide band trensformer P ORY
CA1 CC4SSLIH22 1 Ceramic  220pF  <5% MISCELLANEQUS ]
CE3 CEQ4WIC100 | Electralytic 10uF 18wy T S
CBa CEO4WIC1 00 1 Caramic 10uF 16WY = | 529.3404-15 Hotarv water ass'y

22



IF UNIT (X48-1210-01)

PARTS LIST

AF-GEN UNIT (X49-1110-00)

Ref. No. | Parts Mo. Desgription m?':;m Raf Mo ! Farts No. Description ml?;s
CAPACITOR CAPACITOR
c1 CCAESLIHOEDC Ceramic apF +0.25pF ! [ | CCARCHIH1IZ0D Ceramic 10pF +0.5pF
[ CCARSLTH470 Caramic 47pF +5% I c3 COS2MIHIZIK Mylar 0.033eF +10%
CB | CEQAW T1C100 Elgetrolyue 10uF TEWY '_ Ca CEOAW THRAT Electrolytic QA4TuF  SOWY
€22 | CCABSLIHA70J | Ceramic  47pF  £5% 5 ol CEO4WIAZZ1 Electrolytic Z206F  10WY
C23 | CC4ESLIHIS0) Caramic 15pF H% I C7.8 CEQ4WIC100 Elactrolytic 10gF 18WY
C28 . CCA55L1HOTOD Caramic TpF +0.8pF ca CoEZMIHI04K Mvlar Q. 1ufF 0%
34 | CCA4BSHIH100D Caramic 10pE +0.5pF Cio.1m CEQAWTI0Z0 | Electrolytic 10004F  16WY
£35 CCARSH1HATO Coramig ATpr +H5, c12 CO92MTHT104K | Mylar O.1af +10%
caa | ccassLIHaTOl Ceramic  47goF 5% c13 CED4WI1C4TO | Elsctrolytic 47uF 18WY
c40 ! CEQAWIHOG Electralytic 1uf S0WY 14 COA2MITHO4K Mdylar Q. 1ufF + 108
C47 | CED4W1THO10 Electrolytic 1uF SO C16 CEO4W 10470 Elactrolytic 47aF  16WWY
cag : CCABSL1HOIO0 Coramic  3pF +0,.26pF ciy CEQAWITHOD Elactralytic 1pF SOWN
G856 | CO34SLIHATOR | Ceramic  470pF  +10% C1B |caszminzazk Naylar 0.0220F +10%
] RESISTORS Cia ICEO4W1C1 [als} Elactrolytic 10aF 1EWY
- C20 WACANT
A1~67 | ADT4ACR2EOD Carbion resisioe OO0 5% 1/4w Fer i B r) CEQ4W1C4T0 Elactralytic 47aF 1BWY
BEMICONDUCTOR c23 COAZMTHI04K Pylar 0.1 ,F 0%
N e B . ) CEO4W I C221 Elpctrolytic 220uF 1EWY
gl'”f* ;g::{‘)g?i;‘: ;E: zgﬂgj'&‘m CA0—33 |CCASCHIM220J | Ceramic  22pF  £5%
) i 37 CCABSLT1HIETY Caramic 150pF 5%
GB. o208 ! AR c39 CC4ESLIH1E0] Caramic 18pF EE%
= Cd1,42 [CC4A55LIHI0N) Caramic 100pF +5%
a9 —~11 [ vO3-0079-05 Transistor 23C460B) 43 CEOAWTHG10 Electrolytic 1uF BOY
1 2. 1 3 '\"03'131 5'06 Tranmstor 25218151 Cadd CEQ4AW A2 | E-:BCL"EIJ'.-'EIE 220”': TE0A
L1~4 | ¥11-0370-05 Diode 151587 C4s CEQAW 1 E4RT | Blecwralytie 4.74F  2EWY
oS VIT-4180-65 Diods 181007 C4E CEO4W1HOTO | Electrobytic 1uF BOW
=l V11-0370-05 Dicde 151587 C47 CO9ZMIHATIN Mylar 0.047uF  +10%
o7 V1T-4160-65 Dinda 151007 C48.49 |CEO4WIEART Electralytic 4.7aF  25WV
D8 ¥11-0370-05 Diode 181587 £50 |CEcew 1HOTD Electrolytic 1uF BOWY
DE.10 | VI1-0076-05 Dioda 1315565 51 |CEQ4W1H3R3 | Electrolytic 3.3uF  BOWV
01112 | VI1:0061-08' " | Diode 1NGO €52 |CEO4AWIHOIO | Electroiytic 14F BOWV
E:i i :: :x;’f g: t E::.T, :3;255 C55 COABUITHZZO Ceramic  27pF +E%

: CER CCA55LIH1O1d Ceramic 100aF +5%
D16 W21-0004-05 Waristor MV13 C59 CCABCH 1HOS0C Caranmic SpF +0.250F
D17 ~33 Vv11-0075-08 Dioda ) _1“515 55 CH4 CCASSLIHATO) Ceramic ATpF +5%

POTEMNTIOMETER -1 CCABSLIHATOY Cerami: 47pF 5%
VR1 R12-3045.05 10k {B) gg; E;g:m fr:]?g :'”tm"’.‘f“ J0UF sz 1 EAEY
VRZ A12-6401.05 470K5 18] - clohHS | 1uF POV,
— Ce3.70 CO92MIHT1Z3K Mylar 0.012aF +£10%
INDUCTOR/COIL cHi S92 THID4K Mylar 0. 1:F =10%
Li~8 | W0.1511-02 Farrivinductor 1504F » | |e7273  |casaminizak | wydar D.012uF £10%
.z L34-0708-05 Tuning coil c74 CEQWIHOTD Electrolytic 1aF S0mn
T3 L34-0537-05 Tuning coil C75 CEQ4W 14221 Electrolytic 220uF 10
Ta | Lza.0538-05 Tuning coil L7677 CERAWIA4TO Elactralytic 47uaF 10w
TS.6 | L34-0535-05 Tuning cail cis [COSZMIHZZIK | Mylar 0.022uF 110%
s 1 L34-0536-05 Tuning coil c78 CEQAWIHARE Elactrolytic 3.3uF E0WY
T L34-0535-05 Tuning ¢oil Cao CEQAWTHO10 Electrolytic 1uF S0OWN
9 L34-0536-05 Tuning coil c81 COAZMIHATIK | Mylar D047F +10%
e - CHE COeZMIHI02K | Mylar 1000pF  +10%
MISCELLANEOUS i a4 COO2MIHATIEK | Mylar Q047F £10%
XF1 L71-0208-058 Cristal filtar 4 elemeny. menalitic # CEBS.BE  |CEQ4WITE4RT Elactrolytic 4. FuF 258WY
CF1,2 L72.0310-05 Ceramic filter for N8 i CHE CEC4WI1EIRA Elgctralytic 3.3aF 2B
= E23-0048-04 Terminal (Square) CEg CCASSLIHIO) Caramic 100pF *H%
551-4401-05 fmlay LEM-4 cag CEQMWIC220 Electralytic 22uF 18w
HESISTOR
R1~113 [RD14CB2ECOD) Carbon QOO £5% 174w
RO4BBIECCTCY
Ri4 AS14GBIDERZY Metal film 8.20 L5% 2%
R3IGBO9INOT USED
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PARTS LIST

re. | PLLUNIT (X50-1490-00)
Ref Mo Parts No Description
marks .
Aef, Mo, | Parts Mo, Description A
a2 SEMICONDUCTOR | sk
) |
al V03-2240-06 Transistor 25C2240 (GR)
az V30-1029-36 I wPC14306H ! . CAPACITOR
Qa3 V01047308 Transistor 2548473 10Y) 1 | CCABTHIHZ204 Cerarmis 22pF 5%
Qe-~6 | V03-1815-06 Transistor 25C1815(Y) c2 | CCABTHIHOIOC Ceramic  3pF +0 BERE
a7 V30-1045.06 Ic H1ZEEW 3 | CO4STHIHZZOU Ceramic  22pF F5% :
QH V3-0075-05 Transistor 25CaA60 (B) 4 CEOW1A470D Electralytic 47uF 10w |
fol:) VO3-1965.06 Transistor 251958 (v) 5 COASUITHEEO Ceramic  58pF L5%
013,01 | YO3-1B15-06 Transistor  2SC1815 (1) CE | CCABUJIHZTO Ceramic  27pF £5%
a1z Vi38-0012-05 FET 25K19 IGR) ot} | CCABTHIH1BOU Ceramic  1GpF +5% I
Q13 WZ-0075-05 Transistor  2SCAB0 (8] 10 | CC45THIHO30C Cergmic  3pF +0.25pF |
[n} T VOZIRE-0B Transister 25C1B1G 1Y) [ B CCABTHIHZZ2OU Ceramic 22pF +5%
Q1§ Y01-1015-06 Transistor  2SA1015 (7] c12 CEC4W1A4T0 Elestralytic 47uF 10WY
Q1617 | VO3.1815.06 Teansestor  ZSC1B1S(Y) c13 COAETHIHI30 Ceramic  33pF +£5%
Q18 YO3-2240-06 Transistor 2802240 (GR) c1a CCABTHIHA4 70U Ceramic  47pF L5%
019.20 | VO3-1815.06 Transistor  ZSCIB15 1Y) c17 COAETHIHITOI Ceramic  27pF +5%
ozl YO01-1015-06 Transistor 2541015 (v] C18 CC45UJ1H220d Ceramic  22pF +5%
022 VD1-1B15-18 Transistor ISC1815(GR) | c18 CEQAW 14470 Electrolytic 47uF 10WY
Q2223 | V03-1815.08 Transistor  25C1B15{Y) 5 G20 |  |CCASIMIHIOL] | Coramic . | 100DF.. 5%
Q24 | v01-0032-05 Transistor  2SAS632 (Y) £21 CCASUJIHZ20) | Ceramic  22pF  £5%
025 | V021815068 | Transistor  25C181S{v) c24 CPO4WIC100 L L e R Lo
Ooed Y11-0051.05 : Diode 1NED c25 COA5THIHZTO Caramic 27pF +5%
os V11-0243.05 | Zenar diode. W81 C26 CCASTHIH 50 Ceramic  15pF 5%
DE~3 | V11-0414.05 | Diodes 152588 c2? COASTHIHZ 20U Ceramic  22pF +5%
D10 NOT USED caa CEQ4W1.8470 Electrolytic 47uF 100
D11~14| v11-0051-05 Diede 1NGD C28.30 | CC4EUJTHSEOY Ceramic S6pF 5%
oig V11.0370-05 | Diode 151587 Losche) CO4STHIHZTO Ceramic  27pF +5%
016 VACANT (sl CCASTHIHI0GD Caramic 10pF +0,5pF
D17 ~22| ¥11-0076-05 Diode 151555 C35 CCASTHIHZ20J | Ceramic  22pF +5%
D23.24 [ W11-0081-05 Diede 1MED C36 CEOaW 18470 Eigctrolytic 47aF TN
D28 V11-0076-05 Dicde 151555 C37 COASRHIHZA0M  “Ceramic  39pF +5%
D26 ¥11.0061.05 Diods 1NBO c38 CCASSHIHSE0) | Ceramic  BBpF  25%
D27.28 | V11-0076.05 Dicels 151558 CA CCASCHIHIOOD | Ceramic  10pF +(0.BpF
c41 CC4SCHIHDZOC Ceramic 2pF =0.25pF
POTENTIOMETER C43.44 | CHO-0262-05 Coramic  O.047uF 2E5WV
WA R12-3025-05 10K (B} RIT C45 | CCASSLIHISY) | Ceramic  150uF  +5%
VA2 R12-4016-05 50k0 fF £47 | CCABSLIH2TI | Caramic  270pF 5%
VAl R12-0042.05 500 (8] gy CaB | CCA8SLIH121d | Ceramic  120pF  <5%
VR4 R12-4016-05 GOk SIDE TOME CEO.51 | COABSLIHIS0) { Caramic  39pF 5%
VAS R12-0401-05 1000 B Cs3 CED4WICT00 | Electrodytic 10uF 16WY
VRE | R1z-0405.05 3300 (8] ANTI VOX CE4.55 | COO-0262.05 Ceramic  O.047:F 25WY
WRT R12-3408-05 47kT VOX GAIN C57.58 | CCABSLIHZ21 Ceramic  220pF  +5%
VRE R12-5402-05 220k0 DELAY C58 COI2ZMITHIZ2E Mylar 1200pF  £10%
TRIMMER/COILINDUCTOR fl-1n] CC45SL1HIS0) Ceramic 38nF +5%
i CB1.62 | CossSLIHBROY Ceramiz  82pF rE%
TC1~G | CO5-0030-15 Coramic tnmmer  20pF cE3 CC4ESL1HIS0) Ceramic  33pF +5%
L L40-1021-03 Ferri-inductar 1 mH- CES C90-0262-05 Ceramic  DDATuF ZEWY
LE3 L40-1511-03 Ferri-inductor 150 uH crn CCABSLIH120. Ceramic  12pF 5%
L4 L40-4771-03 Ferm-inductor 470 gH 71 VACANT
L5 L40-3392-03 Ferri-inductor 3.3 uH cra CCABCHIHDIOC Ceramic =13 +0.25pF
L&, 7 L40-1511-03 Farri-indu ctor 150 1H Cra CCABCHIHOROD Coeramic SpF +0.25pF
LE L40-1021-03 Ferri-induztor 1 mH C76 CCASSLIHZTIS Ceramic  270pF  +5%
T L15-0016-05 ‘Filter choka (or k) CBO-0262-06 Ceramic  0.047uF ZEWV
Tz L34-0567-05 Turning coil c7a CEOAW1 4101 Electrolytic 100aF  10WV
MISCELLANEOUS | | e CA0-0262.05 Ceramic  0.0474F 2ZEWV
- CAO COSZMIHT 04K Mylar 01sF  +10%
% E;g:g;?;jgg 'f;:z::;ﬂ:" CB1 | COSZMIHIOZK | Mylar 10000F  +10%
= F29.0014.05 i CR2.83 | CO0-0262-05 Caramic 0.047uF  ZEWY
er washer (ol P CEQ4WOI101 Electrolytic 1004F  6.3WV
Cag CEO4&W1A470 Elactrolytic 47uF 100 I
Cag VACANT !
cas CCASRHTIHIZZ Ceramic 33pF +6%
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PARTS LIST

Raf Mo Parts Mo, Descripnon I_:;E;s Ref. Ma. Farts Mo | Desenptian =rnF:;II.es
| |
tr]] CC45RHTH T 0D Caramic 15oF 0 BnE L13 Lad-1292.02 | Ferri-inducior 1 ZuH !
cae7 CCASRMIHIA0 Caramic JdpF 5% Lia L40-2701-03 | Ferri-inductor 27aH
L Rnly] CCASRHIH 500 Caramic 15pF +0.5% L16 La0-4711-03 Ferri-inductor 470uH
101 CCASRHIHO40C Cararmic ApF +0.28pF LG LaAD- 151103 | Ferri-inducior  15QuH
cio2 CCASRMIHISQD Ceramic 16pE +0.5pF | L17 La0-1011-03 | Ferri-inductor 100uH
C106 CCAaSCHIH100D Caramic 10pF =0.BpF i L& L43-1511-03 I Farri-inducter 150uH
C108 CCABAHTHATO) Ceramic  47pF “H% L1921 La0-2701-03 | Fernonductor 27uH
c11o CCABAHTHIZO Caramic 22pF " 5% L22 - 24| L40-1511-03 | Fern-inductor 150H
c112 CLAERH1HEEL) Ceramic SEpF =5% L5 LA 1001-03 Ferri-inductor 10uH
0113 | CC4SSLIHOTOD | Ceramic  7pF +0.5pF L26 L40-4711.03 Fern-industor 470uH
Cita CC45RHIH3IO0) | Ceramic 39pF + E% L2 La4Q-1511-03 Farri-inductor 150uH
cii7 CCALSLIHATO | Ceramic 47pF FR% L2g L40-1331.03 Fernainductor 10uH
ci14 CC45CHTHIDAD | Ceramic 10pF +0.5pF , L2930 | L40-1511-03 Ferri-inductor 150uH
c1149 CCASRHIH4TO Creramis 47nF +5% ™™ LEZ . 01495905 Q5T eoil 14 MHz
cizz CCASRHTHOTOD Ceramic TpF +0.5% T2 L32-0197.05 QST coil 21 MHz |
187 ROT4CBIECCCY T3 L3Z.01498-05 Q50 coil 28 MHz '
RO 14BR2IECN:) T4 L32-0195-05 QEC ool 7 MHz |
RTT NOT USED 15 L32.0193-05 D5 coil 3.5 MHz 5
7 SEMICONDUCTOR T L34 052505 Tran cail B.83 MHz
- - - T L34-0714-08 Tuming codl
a1.2 W03-0073-05 Transistor 2SCAB0 (B} TS L3407 15-05 Tuning ol
Q3 W03-0368-08 Transistar 250784 (0] TS L34-0716-05 Tuning col
o4.5 VO3-0078-05 Transistar - 250450 (8] T1g L34.0717-08 Tuning coil 5
81 V03-0368.05 Transistar 23073410 T L3407 1808 Tuning coil |
ore | v03-1959-08 Transistor  ZSC1953 1Y) T1E | L34-0757-08 Tuning coil
v ] V03-1815-08 Trangistor 25C1815(7) Tiz | L34.0717-05 Tuning coil [
1001 [ V03-0079-05 | Transistor 25CAGD B T14 L34-070%-058 | Tuning cail 10 MHz '
a2 V30-1048-06 | e EN16313P Ti§ L34-0710-05 Tuming eosl 20 MHz
Q1E1a | Vd3-00758-05 | Tramsistor ZSCAEDB) 1T L34-0712.05 Tening coil
a1s VI0-1046.08 Ic HDT4 LS00 Tig L34-0713-05 Tuning cail
ale W3IC-1037-06 I HODT4LS TBEMN
017~ 14| v03.1775.06 Transister  28C17751E| a MISCELLANEOUS
Q20 ¥30-0173-08 [+ MCAO44P - E23-0046-04 | Terminal (squarel I
a2 V3-1815-06 Transisior IBC1A15 (Y|
02z YOI-00759-08 Transistor 2ECAE0 (B
Q23 V0D.0079-05 FET ISKA0 (L) CAR UNIT (X50-1500-00)
Q2425 | WYO3-0079-05 Transistor 250460 (8
Q26 V3A0-1048-06 Ic SN16913P . He-
o7 WO3-189 508 | Transistar ISCE1815 1Y) Ref Mo Parts Mo, ! Dwscription rrlu?ks
Ct~4 | %¥11.0076.05 Diode 151655 - ;
s | ¥11-4151-36 Dicde 15VEEA CAPACITOR
[+ ¥11.0370.05 Diode 151587 E——
o7 V11-4167-35 Varicap 15V53A “ CoABUITHZZCUT | Canaiiiia = | 22p8 T8 -ss
D8 V11-0370-05 Diode 151587 2: 22:2 :‘J"J' : :ﬁzgj E::*::: ;:Et 3::
[vl:] VI1T-4161-38 Vancap 15VEEA uiyd '-IAC.&N.T ) i
gk G Dbl e Ol Sk ca CSISETVRZZM | Tantalum  0.224F  35WV
el alltnl-50 varicap Leean E3 CC455L1H1D1J Clarla:nm ';!JO:F +5%
D121 | Vilpsioos chege ISR Cia CCA5CHIHOZOC | Coramic  2pF +0.250F
013 [ W11-4181.35 Varicag 18VEIA cre e st ° i =uheon
nia V11-0370-05 Dinde 151587 X CCASCHIHIA0 C_ram!c 33pF +5%
o1s W11.0370.05 Diode 151587 Tl CO3-0262-05 Cl:ramlc_ .CI_.CIﬂ-?uF 250
16 MOT USED RESISTOR
L1721 W11-0370.05 | Diode 151587 A1~21 | RD14CBIEOCDS | Carbon resistor O0O% £5% 174w
022,23 W11.0076-05 | Dipda 151566 - - -
D24 ~27| W11-0370-05 | Diode 151587 SEMICONDUCTOR
POTENTIOMETER 0.z WOA-O0TI08 Transistor 2ECABD (B
?.I . A12-5014.058 | TO0OkD Spuricus | B Wb 5 b e
! Bt et 0,2 V11007605 Crade 151555
INDUCTOR/COIL ba ViIT-4181.36 Varicup 15V53A
LI~8 | L40-1511-03 Ferri-inductor 150uH e Ben | V11:0075:08 Diode 151565
LY | Lao-4701-03 Ferri-inductor 47uH | POTENTIOMETER
L1 | Lao-1892-02 Ferri-inductor 1.5uH - VR1.2 | R12.1012.08 P
L1112 | L40.1002-02 Farm-inductor 1uH i i
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PARTS LIST

Aef. Mo, Farts Mo Description m’l‘:;ﬁ Ref. Ma, Parts Na Descrption I_::Ls
MISCELLANEALS D1 V11.0240-05 | Zanerdiode WZ.090
T oz V11-0076.05 Dieds 151665
TC1.2 COS-0056-05 Ceramic rimmer  30pF 013 Y11-0240-05 Zener Dinde  W2-080
1 L?7-0485.08 Quartz crystal BB31.5 kHr 014 V11-0078-05 Binda 151588
X2 L7?7-048E6-05 Quanz crystal 88285 kHz
L1~3 | L40-1511-03 Farri-inductor 150kH VR R1Z-4016-05 Potentiometer GOk (B)
L4 L33-0256-05 Choke coil  28aH WR2 | R12.3025-05 Potantiometar 10k (B)
L5~7 LaD-1811-03 | Farri-inductor 1504k WE3 B12-4016-05 Fotentiometer 50wk (B)
n L32-0201-05 OSC eail VR4 R12-0042-05 Potantiometer SO00 (B)
VRE Ri12-1020-05 | Potentomater 1k5! (8]
FILTER UNIT (X51-1200-00) Te C05-0043.05 | Corainie trimmar® 200F
Rel No Parts Mo, Drescription m?;'u o | 551:4402-06 Relsy
[— - L1~3 LEL-0826-05 Filtar cail {4} - ]
1 CMA302HEZ1Y Mica B20pF +5% L4.5 L34-082 7.05 Eiftar Coil (B) 7
c2.3 CMO3DZH122) Mica 1200pF  +5% LE.7 L34-082 E-05 Filtar coil {0 2
[of' ] CMA3D2HEE Mica 580pF  +5% La.a L34-082G-08 Filtar coil (D o
Ch | CMB3D2H331J Mica 330pF TE% L10.11 L34-0B30-05 Filter coil (E) o
ol CMEe3D2HE21d Mica B20oF +5% Li2 LdQ-1021-03 | Ferfi-inductor 1mH
L) CM23D2H3I3] Mica 330pF *B% L13
CE CME3D2EH2T1) Mica 160pF 5% L1415 L40-1021-03 Ferri-inductor 1mH
ca CMBIDIHIZN Mica 330pF  zB% L1617 | L40-1511-03 Ferri-inductor  150uH
c10 CMB3D2H1E1d Mica 160pF +5% Lig L39-0406-05 Datector coil -
ci1 CMA302ZH121) Miza 120pF  +5% L8 L4D-1511-03 Ferri-ingductor 1 50uH
ci12 CMS3D2H221. | Mica F20pF  45%
ci13 ChM83InIHI121d Mica 120pF +5% - EZE.0045-04 Terminal [square) = 4
14 | CM33D2HE20) | Mica 82pF +5% - E23-0401-05 Terminal circle] = 24
Ci5 .. CM2ZD2HTE1S Mica 160pF +5%
cis | CMB3D2H131 Mica 130pF  +5% - F20-0078-05 Insulating mica
C17.18 | NOT USED - | F2a-0014.05 Shoulder wesher
C20 CC455L2H2E1d Ceramic 220pF +5%
c21 CCASCHZHO3O) Ceramic  3pF +0.25 pF - J31-0502-04 Board stand (calor) = §
ciz CCASCHIHBEDY Ceramic BEpF +5% - J4z.0404-058 | Board starsd [bush) = 6
C24 C91.-0456-05 Ceramic CO04TuF ZEWY
C25 CEC4WTHRAT Elactrolyne 3.47yF  S0WYW
c27 CEOAWIHOTD | Electrolytic 1.F SO COUNTER UNIT (X54-1360-00)
C2§ CEQAWI1C100 Electrolytic 10uF 1EWY
Ei?d? EI?;T-GLTSE:EFE Cetehic M e S, Ref. Mao. i Parts Mo, Descripricn mr:?;:s
C35 CEGaw1C221 Electralytic 220uF 1TEWY
Cae Ca1-0455-05 Ceoramic 0.04TuF Z2EWY CAPACITOR
C3e NOT USED T
cat £91.0456-05 Coramic  O.0&T4F ZEWV c1 CCASCHIH330) | Ceramic  33pF  +5%
i | CMBAIDZHIO1Y Mica 100pF <B4 c2 CCA455LTHIS1. Ceramic A90pF +5%
ok} CCASCHIHATOL Crramic 4A7pF 5%
R~133 RO1ACEZECTY Cerbom registor OO0 £5% 1/4W 4 CA0.02682-05 Ceramic 0047uF 25w
RE.T NOT LSED 5 CCARSLIHIEO Ceramic 15pF 5%
R23 RCOSGF2ZH1E1) | Solid resistor 1500 +5% 1,2W 1ol CC4SSLIHO20C | Cersmic  2pF =25k
R33 RD14BBZEBZ0J | Carbon resistor 820 +5% 1/4W c4 CCASSLIHI00D | Ceramic  10pF  40.5pF
[ [+ Co0-0262-05 Ceramic O.04TuF 2EWY
G145 VoS- g1E-08 Transister  2SC1815(Y) £ CEO4WOI10710 Electrolytic 100uF 63wV
ae V01-0032.05 Transistor 2SABEZ (¥) 12 CCABSLIHION Caramic 100RF +5%
Q788 | V03-1815-06 Transister  2SC1B15 (Y| C13 C90-0262.05 Ceramic  O.047uF ZEWV
aio V01-0473-06 Transistor  2SA473 (Y) c14 CC45SLIHIR0J | Ceramic  39pF  45%
| C1s | CC45SL1H330Y Caramis 23pF +H%
D12 | V11-0081.08 Diade 1NGD C16 CCABSLIHI0NY Ceramic 100pF +5%
% VI1-4181-08 Ficicaiie Wz BAd c17 CCASSLIHZ21S | Ceramic  220pF  +5%
ok V11-0076-05 | Diode 151555 c18 CCASSLIH220d ; Caramic 22pF %)
05 V11-0743-05 Zaner diode  WZ-0B1 cia CC455LTHOE0C Ceramic 5pF +0.25pF
DB, 7 V11-0076-05 Cicde 151555 c20 090-0252'[:'5 Caramic O047uF ZEWY
oE V11-0240.05 Tenerdicds  WZ-090 cz CCAsSLIHI101Y Ceramic 100pF  #5%
09 V11-0075.05 Dicde 151555 [ovd CCag5L 1H2 7Y Ceramic 27oF + 55
010 V11-0243-05 Zener diode  WZ-061 c23 CCARSLINSBOS . | Coramic . EGpF - 5%
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|
Rl Mo Parts Mo, Drescrigtian mHal:I.m Aef. No | Parts Mo Descriphion ;mr:::}:*
e CCASSLIH2TOL | Ceramic 27pF t5% L1011 LA0-4711-03 Eerri-inductor 470uH
C25 CCASSLIHATO) | Ceramic  47pF 5% L1213 | L40-1511-03 Ferri-inductor 150uH
26 NOT USED | T1 | L19-0305-05 Oscillator transformer -
C27.28 | CCABSLIH4TO) | Ceramig A7pF +5% W7 | L77-0482.05 Quanz crystal 10 MHz
cza Cag-0262-05 | Cerarme QOATuFE  ZEWV — | E31-0430-15 Ribbhon conductar
cil C90-0262-05 Ceramic 0.04TuF ZHWV
C32 CCA4S5LTH121] Caramic 120pF PR
£33 CCASSLIHZTI) | Ceramic  270pF  +5% FINAL UNIT (X56-1350-00)
C34 CCA4a5L1H121 Caramic 120pF +Eo .
C36 Cad-0262-05 Carame 004TuFE  ZHEWY Rt Mo Pars Mo, Description Pl
C38--40 | CI0-0262-05 | Ceramic  0.047uf ZEWV | maths
c41 CEOWOI1010 | Electrolytic 100uF 3w I S
Cad COS2MIH 52K | Pylar 1500pF  +10% i CO1-0455-08 Cerarmig Q.0TaF 28V
C45.56 |C90-0262-05 | Coramic  0.04748 25wV €3 £91-0455-08 Ceramic  0.047:F 20WV
CAT A8 |CEO4AWOJZ21Q | Electrolytic 2204F  B.3wWw L4 C81-0455-05 Ceramic  D.0&TuF  25WY
Cas CEO4W V1000 | Eloctrolytic 10uF WY C5 CHARBTHIOZK Ceramic 0001uF +10%
C51~63 | CEDAWIVIOOD | Elactralytic 10uF 154 CH C‘JLG&E?-GE | Ceramic O01aF  25WY
C55~EE | CO0-0262-05 | Coramic 004748 25WY e NOT USED
- . Ci1d CEABETHI10ZK | Ceramic O001aF =10%
RESISTON cn C91-0456-05 | Ceramic  D.04TuF 25WV
R1~57 |ADI4CBZECCO Carbon resistor D000 £ 53 1/40 ciz CEC4AWIETOD Electralytic 10uF ZEWY
R13 NOT USED C134 C91-0456-05 Ceramic 0.04T7uF  25WY
RE1 R90-0506-05 | aTHE+4TRiN G C15 CMEEADZHIGT Mica 150pF 5%
REZ3 |AS0.0521-05 | a7wir 7 C16.17 | CK45BTH102K Coramic  D.O014F +10%
RE4S  |A90-0822.05 | amet = C18.19 | CO1-0456-05 Ceramic  D.0470F 25wy
o 1 | Cz0 CEDAWITETD | Electralytic 100u4F  25WWV
SEMICOHNDLIETOR ¢ CO1-0458-05 | Ceramic DDATuF  25WY
1~5 V3-1815-06 | Transistor 25C1815 ) ca2 MOT USED
0& VO3-0aTE-05 Transistar 25C735 (1D C23 CEASBTHID2ZK Ceramic 000 F +10%
az V02100246 FET 35KT73IGR) c24 CAa1-0456-065 Ceramic D.04TpF  25WY
QBE~10 [ Vw03-1815-06 Transistor 25C1815 (Y] CI8 | CED4WI1E1OD Elgctralytic 10uF 250
Q1112 | VO3-1968-06 Trangister 281959 1Y) C2E~28] CKASRBIHZZZKMU | Cerame  D.0022.F +10% |
Q13 VO3-1815-08 Transistor 2SC1815(¥) C30~--32| NOT USED [
11 W30-1008-26 I SNTLL590MN £33.34 | C91-0448-05 Ceramis OBBuF
1c2 W30-1040-08 Ic TCS0268P C3s CO1-DARE-05 Ceramic O0a7uF  25WY
1C3.4 VED-1038-06 I TCABTEBP C36 CHASBIHIO02K Ceramis DO TuF +10%
ICS V30-1050-06 I TCAD27EP caz CEO4WIIHI1D1A Elgctralytic 100aF  SOWY
1ce.7 V3IZ-1030-08 I TCAQ1 18P C3a C91.0456-05 Ceramic C.0a7uF 25wy
ICE W30-1068E6-06 I TCEO518P 38 CME3A02HZT1Y i 270pF + R%
o] YI0-1061-06 T TCADZOEP C4 CMB3ADZHIZN Mics 330pF  +5%
IC10 V30-1052-06 Ic TCAa2E8P C41~43|C81-0455-05 Ceramic OuF  Z2EWY
2T~ 13 WEQ- 104806 Ic TC4AD128F Cao CMIZADZHZY 1) Mica 270pF (=]
Ic14 WE0-1008-26 I TC404989 CA6.46 | CHAGBTHEZZKNU | Cemmic  QO00ZZuF £10%
IC15 VIG-1054.06 I TCROZZAP Ca7 CM23ADZH3IY Mica 330pF  45%
IC16 W3I-1057-06 [ TCROBGRP C458.449 CHABBIH2Z2Z2EMU | Ceramic QO0Z224F =10%
118 VEQ-1053-06 [ TCEO128P ch0 CLABELTHZZ0I | Ceramic 22pF +5%
Ic19 V30-1056-06 I TCEOB4BP CE1,52 | CO0-0455-05 | Coramic  0.014F 25wV
(o] V11-0240.05 Zener dicde  WZ-0U0 CB3E CME3ADZHATIT Mica ATk 5% |
o2 WACANT 2 af g y |
DE-18 | ¥11.0076.08 Dinde 151555 R1--Z27 | RO dBBZ!ECC.-:-J : Carbon resistar OOOREE% 174W
RD14CEZECCOOS |
19 W11-4180-86 Fenerdicda  WZ-071
[w)eds} VI11-4162-66 Zener diode  XT-06D R3 ! ACEGFZH4RY.) | Solid rasistor 4.7 +£5% 172w
D21 24 V11-0078-058 Diode 151655 R12,13 RCOGGFZHI01) Sohd resistor 1008 #85% 1520w |
D25 VZ1.0004.085 Varistor MW-13 R14- 17| AST4ABIAIRGS | Metal film 3.90 +H% 1w |
MISCELLANEOUS R18~ 33| REOSCFZHERES | Solid resistor 5600 +5% 1/2wW |
- WAO-TIE0-08 Irsficating tube8-BT-12 1_“ a1 WO3-2075-06 | Transistar ISCIOTS
T C05.0035.05 Ceramic trimmer 50pF Q2.3 V03-2509-08 Transistor 2502509
L17 L40-4711-03 Ferri-inductor 470cH Q4.5 WO3-Z2280-16 Tranzistor 25022904 | &
L34 L40-4701-03 Ferrisinductor 47uH ey | VO4-3046-05 Transistes 250235 1Y) ‘
L5 La0-4711-03 Ferr-inductor 470uH o | W22-0031-05 Varistor SW-03 |
LG.7 L40-2711-03 Ferri-inducter 270uH Dz V11-4363-36 Varstos S |
LA L40-4711-03 Ferrisinductor 470aH k! | W2Z0031-08 aristor SW-03 |
L9 L33-0616-05 Choke coil a3uH i D45 I W11-0051-05 Diode TNEBD |
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PARTS LIST

. | |
Ref Mo Farls Mo Drescnipuon mﬁa;'rks Aaf Mo | Parts Mo, Descrplion :I'I'IZ?;QE
| |
Thi.2 W11-3360-18 Thermmstor 25029 CE I CCASCHIHOZOO Caramic 2pF +0.25pF
Thi V11776218 Thermistor  31D28 C1o1t | COQ0282.05 Ceramic  0.047aF Z5WV
12 | CC455G 1 HOS0C Ceramic SpF +0.25pF
WR1.2 R12-0058-05 Potentromeler AT (B) o B CCASLGIHATO Caramic A7pF +5%
Cia | CCASLGIHZ2 20 | Carame 23pF +54%
T 559.1204.05 b=l C15.16 | CCASLGTH1G1] Caramic 150pF + 5%
Thi2 568-1403-05 I ci7 CC455G1H1504 | Ceramic 15pF +5%
C18 CCASRGTIH120J Ceramic 12pF +5%
L1 Lal-4701-03 Ferri-inductor 47uH cig CCABLGTHIET Caramic 180pF +EY,
L2 L33-0025-08 RFC C20 CC45CGEIHIZ 1] Cararms 1230pF +5%
5 |wamo |
L? L33-0B17-085 AFC R - 1__4“"1 ADIACE2E D Carbon resistar 000 =53 1./4wW
L8 L33-0025-05 | AFC SEMICONDUCTOR
LS L33-0625-08 ! RFC
L10~12| L40-1011-04 | Ferronductor  100uH o I'"GB'GMD'UE 324 ErpirT bl
L1214 | L40-1021-04 | Fermcinductor  1mH gi ”gg-gg‘ ;-g-ﬂ FET 25K19 (V)
! VO3-0079-05 Trangistor 250460 (B)
T1 L19-0317-06 i Wide band transformer 2 4 WO3-1959-08 Transistor 2501959 (1Y)
T2 L99-0311-05 | Input wransformers W [=E3 V11-0414-05 Ciade 152588
T3 L18-0%13-05 | MF Transtormes | = [l [ W1104161-36 Dicde 15VEIA
T4 L19-0212-08 | Qutper ransiormer w TRIMMER/VE
EQ4-0152-05 M type receptacle ANT T CO5-0305-05 Caramic trimmer 12pF
- EQB-0271-0% DC socke: TC2 CO5-001315 Caramic wimmer Z0pF
. E23.004%-04 COz-0010-05 Varnable capacitor
- :;;23;534 Iermunaiﬂgnuauewﬂ INDUCTOR/COIL
= 2 1-08 erminal {girclel « B | -
= [ L2 | L40-4711-03 Farr-inductor 470uH
— FO1-0735-05 [ L2 Lad-16501-03 Ferni-inductor 15uk
= F2O-0078-05 Insulating mica = 3 | L& ~7F L43-4711-03 Farri-inductor 470gH
F25-0014-05 Shoulder wesher = 3 L LE3-0025-05 Chake coil TiH
LY L32-0608-05 Oscillator coil B
J31-05803-05 Berds = 4 Lio | LEZ-DE0E-0E | Cacillatar coil A
) = ) e
J32-0730-0 Hex« boss MISCELLANEOUS
) T T
N14.0508-05 Wing nut B4Z.1645-04 Indication tapa i
- D22-D4a05.04 Coupling
. - an- :
VFO ASS'Y UNIT (X60-1070-00) L e
3- i in |
- E23-0046-04 Terminal {sguarel = 4
Fel Moo | Farts Mo Degonption mF:I‘:ks
{
i GEMERAL
b BO1.0615-05 Dial escutcheon |
- B10-0612-04 Front glass (A} |
B20-0810-04 Dial scale LA} ! ;
GO1-0804-04 Caoil spring |
= K21-0722-04 Main knob
- M19-06DE-D8 Washer = 2 |
— X40-1130-00 WVED unit !
VFO UNIT (X40-1130-00)
Raf Mo Parts Mo, Desonption mni:;:s
3 CAPACITOR
cz CCas5L1H3g0 Ceramic 39nF 5% |
C3 CC4SCHTHIOOD | Ceramic  10pF L0 BpF |
Cd CC455L1H3a0) Ceramic 39pF +hH% |
c7 CH0-0262-05 Ceramic  0.047xF ZEWWY |
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EXPLODED VIEW/DISASSEMBLY

Front glass (B)
Panel ass'y [810-0613-04)

[A20-2349-03)

Spannar nut

Dial scale (B
(B20-0811-04]

Main knob
1E21-0722-04)

WVFD unit ass’y -
% || (XB0-1070-00) o
E :@9 ___.eﬂ /qf;‘ﬁ' Knob D spring

(G-02-0505-05]
ﬁ’@ AF gain knob * Remove the VFD ass'y by 4 Hex. head 3 mim screws.
[E23-0710-04) Symbol % | N33-0303-05.

Fig. 7 Front panel exploded view/removing the VFD ass'y

Mo Dasrintion Parts Me. Romarks

| Subparsl EZ2.071813

Z| GMHD sonew HO9.0Z5E-0E5

3| Aotory pwiten S01-1410-05] MODE

& | Phoane Jack E11:0034-D5 | PHOME

§| &P Mic socka: EDE-DA51-06| MIC

6| Padche switch 544.2402.05| 5TEY

7| Swstch unit 183 £41-1150-00 Ir:’i'\l
B| Muiar B31.0618-05 L
8| Mutar bousing F2E.0404-05
10| Fowntiomarer | AOE-9452-05| MICEAR (1)
11| Paoteniiomate: AQE-9402-05| RF, AF _
12| Patentiomater AOE-9400-05| RITIF SHIFT
15| Gomie mus’y D40-0EDZ.05
14| Sonsaw pwitch SA6-2402-05| POWER o
15| Swaibch urit (A} Xa1-1140-00

15 | Screw N3(-2E0&-45
17 | Serew N34-3|:0-L4-EI

Fig. 8 Removing the subpanel
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PACKING /DISASSEMBLY

\-:7__._
épﬁi;

_Warranty card
B4E-Q058-00 (K]

EXT SPKA 7P DN plug
Prone plug [EQT-0751-05} ———
(E12-0001-08) -~ el Operating manual
/ l. " B50-2643-00 (KW
A e BEQ-Z644-00 (T)
Fusg e .
F - Flastic bag Protective cover
[r05-2434'05|\h‘ \% HZ5.0116-04} " IH20-1410-03)
D cable 557y . | ! - B . Sy
[E30-1638-05) ~. / R M T T
B e / 1 e
=y & : = P

A"

&«

Plastic hag
{H25-0712-04)

Accessory box
(H12.0441-04)

Front packing fixturg o——

(H10-2509-02}

e
X

].

1,

i e — . oy
s

|

o

Rear packing fizura
{H13-2520-02)

~ Carton outside
" HO3-1708-04 (K}
HO3-1707-04 (W)
HQ3-1708-04 (T)
Cartan insiie
HO1-2819-04 ()W)
HO1-2620-04 1T)

Short Jumper Lead ]
1

T ,/"“l_'—d"\
_ l,r/ Stopper i\
Cable with terminal | h |
- I‘-\ !
\ / |
Mylon band = —J

Grien

Frart panel wiew

Rear parl view

Downloaded by
RadioAmateur.EU

Fig. 5 BAMND rotary switch {(S01-2417-05)

wiring.
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DISASSEMBLY

US jack {E11-00402-08) (EXT SP)

=
3 pole phone jack (KEY)
[E11.0005-15)

e

2P DIN Socket (EXT VFO)
[EQE-0851-08)

Self tapping screw
[MBS-3005-45} = 4 e T

EOB-0751-05) ;

Heat sink coavers
IF17-0B26-03]

Cable
[E31-0487-05)

/ L ETE "m Self tapping Nan head scrow
- __:_._-__-_-.-. o %5 o 3 % B.8 pes.

(NBE-3005-46)

4 Shaft coupling

|
[
= ‘ < Ruar pansl remowval =

‘KHH P 1. Aemove screws (8 self tapping scraws.).

g < Filter unit removal =
1. Remgve § sorews

Fig. 10 Bear panel/filter unit removal
31



DISASSEMBLY

< To gain access to the RF unit’>
1. Removi the six screws from the IF unit (as shown at nghtl
2. Remave the four shisld screws. e
3. Aemawe the shield

* Self tapping screw
(NBS-3005-4 6]

| RF unit Bottom side

Self repping round head scraw

3 %63 pos.
IN§T-3006-48] \\

IF unit : :

1X48-1210-00) g l,-"' e Sl tapping round head serew
3= 143 pes

INET-30714-48)

Fig. 11 Repairing the RF unit
< Removing the counter unit =

1. Remove the six serews fram the AF-GEN unit REMOVING THE FINAL UNIT
1%48-1110-00) (as shown at bottom)
2. Remove screws {4 from the counter unmit, Remove Nine screws (%)
071: ZEC2OT7E Qd: 2552290 * ) M ype receptacle

(VD3-2075-08] (W03-2290-16) (EQ4-0152-05]
\ 02 25C2509 | Q5 2502290 * J

| [¥D3-2509-08) [V03-2280-16]
Serew
|I 3xg =
a/jﬁ Q8 280235 [¥) ) E(‘/ « &
IV04-0046-05) .

‘ljﬂ ; = ST S ol H".;;.
JP\‘ AF « GEN unit * (gt ' - o i

I:ng 1110- l;l{:lr

@ s W 03 25C2509

e (W3- 2500-06]

TM1: Thermoster 'f“"mw"”’v’
[559.1404-05]

Counter umit
[¥B4-1360-00}

Sorew 2% 10

l'**/ &
£
e i Wing nut

£25 IN14-D509.05)

|
Haat sink

{FO1-0735-05) 7. 250235 (v} Nut

IV04-0045-05) [M14-0508-04)

(1) Shoulder washer (2)Insulating mica Self tapping round head scraw
IF28-0314-05) {F20-0078-06) (MB7-3014-46)

Fig. 12 Removing the counter unit Fig. 12 Final unit disassembly
3z



TROUBLE SHOOTING

RECEIVER SYSTEM

Mo receiver NG |
output Memge autput ] « Dafective speaksr l
NG B

| - Defective 07 HA1386W (AF power ampl]

NG

E- Looze phones jack contact |

+ Defectve AF GAIN VA
+ Defective AF GAIMN VA wiring
= Loose contacs

AF GAIN VR

NG » Defective voltage regulator
= Refer 1o PLL troubleshoating

VCO
circuit

+ Mo RLA, BLT voliage
< — BV supaly trouble (May be lowl
» Dafective &, 7 (AGC circuitl

oK |

Defactive

T =T it requires adii:
IFF 1 T in IF unit requires adjustment

= Defective CF1, 2
« Defactive XF (558 or OW)
* Check  customer installed  OW
filtar.

Dafactive

. » Defective Q1 -~03 in the IF unit

o Dedesctive: 31 ~03 im tha BF unit

+ Malfunction of band switch

* AF BPF coil raquires adjusiment
or is defactive

= Loose contact af HL1-1 in the
filter wras

Marker A:h NG : T
inopenative W » Defective O4, Q5 (Multivibrator)

* Defective 06 |Buffer ampl
* COUNTER circuit

RAF ANT NG

carcunl

a3



TROUBLE SHOOTING

TRANSMITTER SYSTEM

Mo power
output

Iramsmitter Final section
output

Law level

Transmitter
inoperative

If power transistors are

Protection ON

+ Filier L1=11 malfunctmn

+ Relay ALT inoperatve

« Defective 081 ~05 1n the Final unit

+ Defecuve OB, 7 (AVEB] in the Final unit

changed, they must be
of the same hie rank.

25C2290
R (hfe 30~ 65)

+ Defactive FETQ5. 6. TR 7. 8.9

Defective BPF in the RF unit

= Defective BPF awitch

0 (hfe 65~-86)

¥ (hfe 85~180)

= ALC circuit inoparative

11 Defective 02 in the filter unit

s Defective Q1 n the [F unet
+ Defactive relay in the |F unit

Confirm “MNo Power Output™

s Defoctive Q10012 1n the &F+«GEM unit
= Chpck CAR input
» Check MIC input

STBY switch
inoperative

» Check VE. 85 leadwire and this line

.

Defective Q24 (relay control)

» Loase switch contact

COUNTER SYSTEM

Defective countar
operation

[Main oparation
also abnormal)

Mo reacd ot

» PLL is UNLOCKED

= Chack VFO input

|

( ~ YES
Feadout rolls -—

= WFD oscillator leval insufficient

Defective counter

+ Diefattive BL signel line
« Dafective 1C15, 16 signal line
= Defecuve indicating ube

operation No readout kL ES —
("Wain oparation
1% mormall
{NO
™ YES
Readout ralls -

+ Countar input insufficiant

11 Q7 (WFD MIX) circuit faulty
2] 2B, 11 (MIX] level faulty

» Defective ICG [Gate reset, latch

circuitl
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TROUBLE SHOOTING

COMMOMN SYSTEMS

( Mo power fram

power supply J/

= B ling shorted o ground
= Defective Q7: HATIBEW in the
AF - GEMN umit

o Dedectve 03 25484730Y)

19V power supaly] o the &F«GEM unit

= Dafective 02: wPC14305H

(8% power supplyl in tha AF-GEN
- Replaca fusa

uart

AC NG

+ Defective Switch
» Defective switch wiring

cord

S-meter
> S-matar
malfunction

» Defactive plug and wire

= WHT 10k zero sat requires

adjustment
« WHE ATORE meter sensitvity
refuires adjustment

. L:re"ec:!\-e Qag, 7 1AGET circuit)

= Defective L4: 150uH
+ Dglectve relay FL

« Carner balanca TC1 requires adjustmant

» Defective Q2 |ALT amph
» Lead wire trouble from S-meter cirouin

» Defective relay
» Defective Q5. § 15-meter circuit!

= Defactive D2: 1NG0D
» Aelay RL1-3 loose contact

= Defactive ALC-RF changing switch

PLLSYSTEM

( Mo receive N\ /;N NG

: - signal -
and transmitt /J \\fﬁw/

» WFQ oscillator stopped
»WED output stop circuit Q7, 8, 27,

m the PLL is ON. QB voltage
collectar is 5.7% DG, Naminal

» Mo CAR oscillation or signal not

reaching the PLL circui

[
—

+ Defective presaet dividing signal

as
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ADJUSTMENTS

GENERAL

Adjpstment procedures for this transcever are classified into
formal adjusiments requinng & full service bench and
simplitied adjustment using 2 YTV, AF and RF VITWVM, AG,
and AF and RF dummy load

omplete adjusiment alse reguires g fregquency counter.
50, sweeD QEnersar, eto.

Sy

{TX BPF, RX BPF. IF trap)
TEST EQUIPMENT REQUIRED
1. VTVM or DVM
1} Input resistance: Mora than 1 M
2} Voltage range: 1.5 to 1000V AC/DC
MNOTE:

A high-precision voltmeter may be used. However, accurate
readings can not be obtained for high-impedance circuns.

2. RF VTVM

1) Input impedance: 1 M and fess than 3 pF. min.

2) Voltage range: 10 mV 1o 300V

31 Frequency range: 50 MHz or greater
NOTE:
During adjustmeant special accuraey is not reguired (such as
input level or PLL circuit carnier escillator outpur), a VTV ar
WOM may substitute for an BF VTVM by measuring through
the output of a detecior &5 shown in item 12

3. AF VTVM
1) Frequency rangs
2} Input resistance:
3) Voltage range

20 Hz to 10 kHz
1 M or greater
10 my 1w 30V

4, AF GENERATOR (AG)

6. RF DUMMY LOAD

11 Impedance: 50 1o 758, 1808

2] Dissipation: 100W conunuous or greater

31 Freguency limitz. 1.8 w 30 MH:z
The above-mantionsd instruments may be usad for simplified
adjusiment. For complete, precise adjustment, the following
instruments are also necessary.

7. OSCILLOSCOPE
Hequires high  sensitivity,
capahilivy

and  extarnmal  =ynchronizancn

B. SWEEP GENERATOR
1) Center Trequengy, B 823 NH:z
21 Frequency dewviation
31 Quiput voltage: Maore than 001V
4) Sweep rate; At least 0.9 sec/cm

Maximum +5 kHz

9. Standard Signal Generator

1} Frequency range: 1.8 10 30 MHz

21 Quipur; -6 dB~ 120 aB [0 25 uV~05Y)
MNOTE:
Generator must be frequency stable,

10. FREQUENCY COUNTER
11 Minimum input voltage: 50 my
2} Frequency ranga: Greater than 40 MHz

11. NOISE GENERATOR
Wust generate igminon noisg contaiming harmonics beyoend
30 MHz.

12. DETECTOR (TX B.P.F.}

1} Frequency range: 200 Hz to 5 kHz inpur 0= 1 Quiput
21 Qutput: 2 mMV~1 V. low distarion {Ta,RE unitl 10PF 1NED ITo cacilloscapet
35N 1NED 40P
5 AF DUMMY LOAD T
1) Impsadance: 84 GHD O -  GND
2} Dissipation: 3 W or greater
REFEREMNCE
Japanese "55G” American "8G
o £ L | P N SO S 025 pV
O B i v mmmi e s s smass s ehonmcnn emammmehs s tmemen sebaedsses smess n s 05wy
3 | T T S S S 1 u¥
B < O s S S S S Zouv
2B L R R R e e i, ool
15 K | N S S S 12 8 ul
z L | T U S L a0
20 | T P S 128 uv
L= T S 200wy
L | B e O S SR 1.58 mV
BB R e T e 5 mv
T |2 e e e e 128 my
T B B T e 50 my
120dB. ...
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ADJUSTMENTS

2. Unlass otherwise specified, set the controls as follows.

PREPARATORY WORK

i AF GAIN - ITERC ¢ ’
1. Ramove the upper and lower cases as shown in figure P:F E””: :'“—T'Uhj“rﬁfl‘:_jc'_{"""SE
14 helow. f: L.LL_LLJ{,K'.'-.'IhL
PAIC GATMN CEMTERED
CAR LEVEL CEMTERED
RIT CEMTERED
IF SHIFT CEMTERED
rMODE LSE
SEND/REC REC
MNE OFF
CAL OFF
FIT OFF
Fle AEQ VO
ALCARF RF
VOR/MAN b
FOWER oM
Fig. 14 Case disassembly
! Measuring point Adjust
ltem Condition = 7 1 Sprcifications/Remarks
ost . . | . v
squipment Linit Terminal | Uinit Fart : Refarence
1. Power Supply :
Voltage D WTYM AF-GEN| J4 4F | AF-GEM|VR-3 a
1} 9V set |
21 2.8 J410F | AF-GEN| VR-2 ' 2.8V
3 AVE 11V STAEYSW — SEND FILTER |AVE FILTER |VE-4 11.0%
2. CAR |
. T | i
1) CAR output RF WTWM AF-GEN |13, 2P CAR 1 | 0.3Vrms 0.3v z1dE
2 Freq. A¥ 1) IF SHIFT |
canterad
Z) LSB MODE Fragueancy AF-GEN | J3, 2P CAR TC2 BHIBSD MHz
3] UsSB MODE counter CAR TC1 283150 MHz
3) Freqg. BX CW MODE Frequency ' AF-GEN|J3. 2P CAR VR2 883070 MHz
caunter
y == R and TX L5B: B.82850 MHz
A IF SHIFT Alternate Frequency | g
BEND/REE counter AR sk el R Ef::;:w i
4. VFO L . e | acsasie e vrp . 0.2V+1 dB rms at VFO scale 250
D BOO range . ¥DIRMmatag y TEZ 0.2Vrms 0.2W+2 dB rms in FIX CH autput
5. RIT | 2 #:Lf;ng:?u 11 Mo frequency change betwesn
| Frizquency : . Altanate RIT RIT OMN and DFF
| 55 MHz leorid AF-GEN | J1.6P | AF-GEN VA1 ON ond OFF | 20 More than £1.6 kHz, variahls
2) RIT control
RIT range
centared
6. WCO Qacillator level 1W =2 dB
| —— T B0
m MUY — 3.5V [ [ asw :
(WFD: 00 WYY g o pg | 358 MH: ) 23 B Mz
14 MHz - 3.5 | | . 13 51
(WEO: 5001 | | 358 11233 MHz 13 B Mz 1283 MHz
TZ ?;Fg:Hfﬁé:3-5V TOM |53 MHZ 1EIE;:|I:-+= 16.23 MHz
PLL T3 | 280 5.0V 14.0mM |22.83 MHz |z2.08 MHz [, 3T
(VFD; 500} T 23.33 MHz
oC YTVM PLL TR1 or . |2: o (2883 Mbz |, 0m | 2033 MKz
E [ZM?FS_‘I:IfDU | !EBCM 553 MHz | 3708 Mez | 3733 MHz
e i. ?[:'d:g:-éﬁﬁﬁslv AR 3938 M| TS MM a?lgt?:':nz
T8 | 3.5 Mz . 3BV lzscm gm0 M | 3533 Mk
| IVFD: 250) |
-! | 285 1 |33.33 MHz | 38 55 MHz | 35 53 MHz
| Mate [ | control voltage
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ADJUSTMENTS

Megsuring point Adjust
Item Condition T Spacifications/ Aemarks
Instrumarnts | Unit | Tarminal | Uit Parts Raferanca
7. TX BPF Maintain adjustment 35 MH: L3 4. 5 7 MHz LG, T, B
arder 3.5 MHz, 1353
;15 hTI-T'zz 21; r;.-'lml-:lzz' Swaep Adiust coils e, 5
qenerator HAF AV RF 17 far wavalorm m
Osoilloscope | PLL Ve L3~ a5 shown 8t 12,33 1200 L |
Detecior right {Fig, 18] l ||I
- _J Sdadd L
- S Al catsa less than B 4B Bipgde sabo lsas than 2 gt
8. AX BPF This adjustment Tracking | Rear ANT AF L3~—17 | Bame as above
requires a specirum | generator | panel |Fig. 16} 0
| analyzar and frack- | 20,33 N :
| g qquErera b, ,.,.-""4\- i e .
Ornerwise adjust {2283 f
| &s im itam T | |," I / lll.
Spactrum RF 0z E ! 1
H analyrer v N \-
b2 . | Rippda ratia less than 2 AB Riggle rabo laes than 1 dB
2. IF AMP |1I VFO: 250 558G 5P RF T3 1) Adjust for a
| BAMND: 14 MHz | Oscilloscope IF T1=17 maximum
¢ MODE: USB AR VTYM autput 36,83 29,02
84 dummy or 2) Apply 558G x’/}'\
| spaaker autput at 25 =
l sVl —B B o \
the anterng II
terminal signa
to noisa ratio - Il\
approx. 16 dB FAippls rabo less thean 3 d6
10 IF trap I 1h BAND: 7 MHz 558G SR RF L1 2 Adjust for minis | Check for B0 d8 attenuation &
| AF VTV mum S-meter | af 8.83 MHz signal. [Fig. 17)
1 reading and AF
I autpul lewel
repadt the pro-
20 BAND: 14 MHz L35 cadura two
| or thrze timas.
11. NB Connect 1he noise Maisa IF D14l | AF T3 Adjust for a
genzrator o ANT | panerator {athiode) wave form as | - 3
tarminal | Qseilloscopa IF T shown at nght. | IJL\
S-mpter reading [ riepazat the pro- | e I\'
55~7. cedurg tva ar - ———
three fimes Aadare adjusimen Afar adpsimant
12. Countar BAND: WWY ANT Frao. TC1 Set the BAND Sat for zero baat baterean WWY
standard WFOD: 500 coUnt. switch o WWY | and CAL
Czcillator (15000 MHz) dial scale: 500
CAL OM connect an,
antenna 1o the
sat.
‘While racaiving
WWY Signal at
156 MHz. adjus!
trimmer TC1 at
the sida of
aunter gt
far zero beat
batweasn this
signal and 15
fMHz
1% Hose . T o ftor adi _ .
3. Base MODE: LEB RF power L — 11 After adjustment. maove the wire
CUFEnT MIC: Caunter- matar FINAL rial e FIMNAL :D YR | 150 ma fram D14 to L7 180uH side.
clockwise L7 150uH & VR2 | 100 mA 21 Afrer adjustmant, resclder
BAND: 14 MH= Currant mater, side 1 'I:I.\ red wire o AF farrminal,
{ (4] |
| SEMND paosition ﬁd__gp
14. Carrier | Adjust at 14 MHz | Power mater ANT | AF+GEN| VAS Carrier hatter * Repeat the procedure two or three
suppression | for RF full OW Oscilloscope 1 TC2 than 40 dB downl  times
| power. Switch Direction | (Min.) from cutput
| to S5B positian, coapler L sigmal |
| Mo inout |
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ADJUSTMENTS/TEST SET UP

Measunng pont Adjusting point |
Itam Condition = T e Specifications,/Remarks
| Instruments Unit | Termingl| Unit Pars Aelerence
16. Carrierpoint | 11 Connect AG |RF power ANT  |caR  |USB— | Shift the AF sig- | 400 Hz, 2600 Hz | — 6 ¢B downl
| o MIC tarminal  [meter Oscillo- TC1 mal berwasn 1500 Hz: Centered
and apply |scope AG LSE— | 300 Hz and Check carrier suppression il carriar
an input of AF WTVM TC2 2700 Hz adjust | point is adjusted.
1500 Hz ar 7 mv TC1 {in USE)
2 Adjust MIC | and TCZ (im LSE)| Azt TC1 lin USB} and TC2
GAIN until | 5o AF. oulsul lin LEB) so RF reeding s
output becames reading iz agual | the same
B gk an lowe
lewel
14, Sidae tone AF GAIN:
12 o'lock
MODE: CW KEY AFGEN VA4 DE3V/E0
Inztell KEY and AF WTVM
EEY down |
T
e | [
17. Ic mater MODE SW- Cw Powar meter ! | Whan same gs item 13-
STBY SW: SEND | DC current FILTER | wAR4 [ 114 | Adiust CAR level, -
Same as item 13 meater IC meter reading to 114
18, ALC BIF'-ND.' 14 MHz i | Check that RF output power iz tha
VFD- 200 | | same level input, SSE position at
MODE: W EF poweer i | VR= | g T omh (1800 Hz) input,
WEZ intha Filter meter, 405, FILTER YRz | 78w (38 5 M |
Unit: counter- AF VTUM | vl Hzl
clockwise !
STEY: SEND |
18, Protection | VR1in the filtar SE VTWM FILTER TP1 and FILTER TC1 N 1N, - = =
DC vals . TFZ as [Approx. ! ey
Unit: Fall clogk- meter, coanal | DOH sheen 0.9 o 040 — Tem
wise cable (6O: SUMMY 5 icht y —
Same as asove "BIRD Wan —— T e e — |
e mieiar. 1504 5 |2r.\3_=_..' IR [TEd Il:-l:-wl EJ
Refer to 42 page OO sy A | ten | 5 | [ Summy e
ERfs o i 2 VRN IS0 wett mener (5001 ey 39w Filter unit
15, S-meter | Adjust 14, 175 556 [ 11
11 Starting MHz in receive 10 IF 10 VR | 100 B e the
lewvel pesitian | antenne fram
2} 51 2)IF |2} T | 55G-58 21 Less than B dB +£ dB
| +60dB. -
| 21
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PS-30

SPECIFICATION

[Power Supply Section|

Input voltage: AC TZOW/220W or 2200240 4
Qutput voltage: OC 13 8V istandard voliagel

10%. 50/60 Hz

Qutput current: 204 Gintermittent load S0% cuty cycle)

Continuous load current:
Output veltage flustuation:

Rippla voltage:
Power consumption:

[Generall
Dimensions:
Waight:

LED
GD4-2035-R0

154 max. linclusive of external guipul terminall

Within £0. 7Y ar AC 120V, 220V, 240V £ 10% (Load currgnt. 154)
Within 0.7V at 2~ 154 of load current

IMg-load cutput woltage: Less than 16V at AC 120V, 220V, 24041
Less than 20 mV [rms), output current 154

Lppros. 470W gt AC 120V, 2200, 2400 {Load current: 20A]

A

D17 "— 1718 % 133 (5" —1/4H = 287 (1 1"—5/1810 mm linch]
Spprox. 8.8 kg (19.6 |bs.)

e —

Case |{Upper}

(W11-7280-56)

Frant panel

[A01-0748-12)

Cass | Lower)

AZ0-236302 (T ——
AZ0-2364-05 (KIwW)

O POWER By PSS

{A01-0755-02)

Powier switch

[536-2402-05)

Lig
(JO2-0033-15)

Heat sink

|FO1-0738-03)

Aear pansl
[A23-1432-02)

Fusze holder
[J13-0033-15)

Slide switch
(£31-2027-05)

AL cord with plug
|E20-0545-05)

2P Terminal plate
(E20-0282-05)

Cord bush
{J42-0403-05)

Power card with plug
(E31-0500-05)
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<. PS5-30 PARTS LIST >

PS-30

Ref Mo | Parts Mo. Description mF::LS Al Mo, Parts Mo, Descripion mi?;s
GENERAL AVR UNIT [(X43-1330-00)
c1 Ca0-0813-08 Elactrelyue §BO0uF  25WV o C1.2 CK45F1H103Z Ceramic Q014F +80%—20%
CZ~E CHASEZH103P Caramic Q0tuF = 100, —0% C3--5 CA3-0814-05 Electrolytic 4700uF  25WY =
[ Co0-0300-05 Ceramig 470pF ACT BN CE CHALF1R4T3E Cerarmic 0.047uF 4 80% —20%
CB Ca1-D412.08 Caramic 470pF ACSOOWY cT CKA5F1H1032 Ceramie Q01uF + 80% — 20%
ca CKABF1H473Z Caramic QO047F = B0 —20% |
c10 CEQAWYEART Electrolytic 4 TuF 2BV B2~10 |RD14BBZECDO Carbon rasistor CEZOM 5% 1/aw
oz VOE-1012-06 Transistor ZNS3BE 2 R RS14GR3ID2A2Y Rasistor (Metal filml 2,240 +5% 2w
o1 V11-1365-06 Diode 525vB10 o A3 R9Z-0622-05 Resmtar (pomaent] 5800 BW
- VIN-T72E80-58 LED GD4-2035-RD & R7.B A9Z2-0B19-05 { Rasistor lcamentl S0mil 5w
23] RE14GBIF221.) | Resistar imetal film] 2200 «5% 3w
AL1 S51.1406-05 Relay
an WOTL0139-05 Transistar ZSABTITDA
— AD1-0746-12 Case luppen b1 a2 VO3I-0183-05 Transistor FRCTAIN
- ADT.0756.02 Case [Lower| 2
- A20-2363-03 Eront pamel (T} w 0,2 WI-0Z70-05 Dicde JOsE
- A20-2364-03 Frant parnel (K. W) 03 V11-4157-04 Zener diode  XZ-090
- AZ3-1432-02 Rear panel (K} w g V11-0075.05 Dhode 151568
- A23-1433-02 Rear panel (W.T)
VA1 | R12-0042.08 Potanticmetar S006 1B)
- B46-0058-00 ‘Warranty card |
- B5O.-FE52-00 Cparating manual (KW o
= BEO-2656-00 Oparating manual (T)
- E20-0282-0% 2P Terminal plate
- E2Z2-0207-0% Lugplate = 3
- E30-0545.05 AL cord with plug
- E31-0500-05 Powar cord with plug ™
= FO1-0738-03 Heat sink =
- FO5-2035-03 Fuse [24) I
- FO5-6021.05 Fuse [BA) = 2 (X))
- FOG-2022-05 Euse [44) W.T}
- HO1-2823-04 Carton case (inside) I Ir
- H10-2523-02 Styran foam cusheon [F ? b
- H10-25824.02 Styren faam sushion (A} | =
- H1Z-0455-04a Cushion | =
HE3-12413-03 Frotecian cover =1
- HZ5-0025-04 | Protection bag [0 = 11 0mmj |
- JOZ-0043.14 Leg % B
- 1J13-0033-15 Fuse holder
- (J 189050904 LED halder
— (3203002 KOO0 W 2
- J41-0006--5 Carc bush (K}
- Ja1.0024-15 Card bush (W.T)
- J442-0403.05 Cord bush
= JET-0013-05 Winyle tie = 7
- LOT-BOGE-15 Power transformer
- X43-1330-00 AVAE Unit E 7
£31-2027-05 Slida switch
536-2402-05 Powar switch 4
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VF0-120 FEATURES/BLOCK DIAGRAM/SPECIFICATIONS/EXTERNAL
VIEW/ INTERNAL VIEW

FEATURES SPECIFICATIONS
1. The model VFO-120 is a remote VFO designed for use Oscillator frequency 5. 80~6 00 MHz
with the T5-12085 (V) 558 ransceiver. permiting cross- Oscillator circuit .. Clapp
channel ranscewe operation Output voltage .. 0.2V £1 d8 (across 4700 load)
2. The ¥FO-120 matches the TS-1205 (V) in design and Frequency stability Whithin 100 Hz per 30 minutes
appearance. Its mounting angle 15 als0 adjustable agfter 3 minutes warm-up  at
3. The FET oscillaior circunt assuraz high stability andg room lampersiure)
distortion-frgg oulput Solid-state complement FET 2
4. The combinauon of precision anu-backlash ge aring and Transistor: Z
a lingar vanable capacior allows sccuraie frequency Digde: B
rezding. Calibranon 5 at 1 kHz imervals from 0 10 25 Power source . From TS-120W
kHz. Dimensions . 123 147780 W x 88 (3-13/18)
he indented main knob is convenient for rapid Tuning H 235 (9-1/4) D mm linch)
5 The RIT circuit allows independent receive frequency Weight civeeeee. 2.5 kg 13.5 Ibs)
adiustment without disturbing the main tuning. * Zpecficavons are subject 1o change for improvement
G Transmit frequency can be preset (sponed) by simply withour notcs
pressing the T-F switch without uzing the FUNCTION
swiich. The VFO is placed in transmin mode during BELOCK DIAGRAM
reCepLon
7. LED s are used 23 VFO and RIT indicaiors for error-frea VFD unit X40=-1130-00
operation e e e 1

8 The YFO-120 receives power from s companion

Isclavs iy | L---vrn auft
g The VFO-120 is installed by simply connecting the . |
I

supplied VFQ and ground cablss. The VEO cable carries L | |
the outpul powsr, and cantrel lines N TR R
- SWITCH unit X41-1240-00
I~ —
|
J ¥ 1N
" THANSELIVE :j'E
! i Eanmepl Sy OuT
I I iwsom vros
| S —_——
/!\ I_"""'_ ___']
a1 BIT >3
@ 1@ @z !
EXTERNAL/INTERNAL VIEW wav:_:ﬂ'_oﬁ_ﬂr'"
X54-1480-00
Front glass {AHB10.-0620.04) WFD assy uoit (XBED1DT0.00)

| Dial scale (4} (B20-0810.04)

Fush knoo |squara]
IK22-0705-04]
LED PRZ112D
W11-7260-66]
Knob (K23-0721-04]

Painter knob
[K29.0715-04)

Panel
(A20-2342-04)

eg 1J02-0323.05|

Main knob Hex. socket Screw
1KZ21-0722-04] [N99-0303-05)

Switch umnit P MM socken

[¥41.1240.00| (EQE-DB52.05] . .
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“- Mark denotes Mew Part

VF0-120 PARTS LIST

- 8 Re-
Aef. Mo, Parts No. Description rrierks Ref. Na, Parts Ma Description marks
General — X40-1130.00 VEQ unit
— AD1-0739-03 I: Case (A} upper - XE4.1450-00 | Incicarcs umit
- A01-0740-03 Casze [B] lower -
i £20-2341-04 Panal VEFO UNIT (X40-1130-00)
— AZZ-1430-04 Raar panel CAPACITOR
- 839.0407-04 Spacer * 2 for lag [ | CHASF1H103Z lI:r_:mm!-;; 0.0 uF —-Sl:l_— 204%
~ 845.0058-00 | Warranty card (K} | - S e g
—_ BEO-2633-00 | Dperating manual (K P - o3 CCASCHIHIA0D | Caramic 100F +0.5pF
b e aamam0n Opaiaticg mausl T cd CCASSLIH3B0J Ceramic  39pF  +5%
°h CEABETHIOZK Caramic 1000pF  +10%
o | e02-0107-05 PROIMECE c6 CK45F1H223Z Ceramic  0.022uF +80,—20%
] E0B-0852-05 P DIM socket o7 Ca0-0252-08 Caram?c D0LTuF 2EWY
Ly E30-1628-05 WFO cakla . Ccs CC4BCHIHOZO0C Ceramic 2pF £0.25pF
[ CHABFIHI23Z Caramic 0.022uF =30.—20%
i D1 A E00.04 i 1K), (W) £10.11 | C30-0262-05 | Ceramic  0.04TuF 25WV
HO1-2810-02 Cartan o c12 CCaBSGIHOSOC Caramic SpF =0.25pF
- H10-2513-02 Frant packing lixture £13 | | CCASLGTHATOL" - | Ceramic: aiph: o2 L6%
- H10-2514.02 Rear packing fixtura Cl4 | CCASLGIH220J  |Ceramic ~ 22pF  +5%
= H12.0445.04 Cushion C15.16 | CC4SLGIHIEIJ | Ceramic  150pF  +5%
- HZ0-1407-03 Protective caver €17 | CCASSGIHIS0J | Ceramic  15pF  £5%
e H25.0117-0d Polyethylene bag BO x 250 cig CCASRGIHIZ0J | Cersmic  12pF  £5%
cig CCABLGTIHIELY Ceramic 150pF =5%
= 102-0323-05 | Logx 4 €20 CCASCGIH1Z) | Ceramic  120pF  +5%
— | JD2-0408-04 | Assistance leg (e . CHASFIMI03Z Ceramic  O.01xF =80 —210%
| Jaz.04a12.0a Kruata bush RESISTOR
- JET-0015-05 Winygle he = 5
= il el fil~14 | ROT4CBIECOD) | Corbon resistorDCOL £5% 1/4W |
- ®23-0721-04 Kned {RIT) ' = i SEMICONDUCTOR
= e Fainmernal (FLINCTION) | = a | vo8-0020-05 FET 3sK22 () |
> i i Elsh kaab lsquare) | a2 | vos-0011-08 FeT 25K13 1) -
. | 03 | W02-0079-08 Transistor 250460 (8}
= | N99-0303-05 Hax. socket screw x 4 [VFO M4 x 10) a4 V03195806 | Transistor  2SC1868 (Y)
o1 W11-7260-66 LED FR2112D o4 W11.0414.05 Diode 152588
o8 V11-4181-38 WVancap diode 15W53A
- x41-1240-00 Switch ot w -
i HB0-1070-01 I\.’Fﬂ ass'y umit e TREARERVE D ETORCOIL
T CO5-0305.05 | Ceramic tnimmaer 1 2pF |
SWITCH UNIT (X41-1240-00) TC2 CO5-0013-15 | Ceramic trimmer 20pF i
CAPACITOR —— - Co2-0010-05 Variable capacitor | )
C1 |CH45F‘.H1032 !Cerami: J
POTENTIOMETER, SWITCH L2 | La0-4711.03 Farri inductar 470uH
—— L3 Lad-1501-03 Ferrmnductor  15uF
W1 I RO1-2404-05 Skit (B) [RIT) LG ~7 L40.4711-03 Earri inductar &70uH
WRZ | R12-3026-08 10ki 8] La L32.0025.05 Choke soil 1H
L9 L3Z-0609-05 Qscillator coil B
51 529-1410-08 Slide rotary switch SAG-A4 | E L10 L32.0808.05 Oseillatar conl A
52 540-2408-15 | Push switeh T.F SET 3w iEe EDIS
53 S540.2404.08 i Pugh swatch RIT SW | * R __I__EL—L'“ — e
BEE ¢ o bl e RELAY/SEMICONDUGCTOR B42-1545-04 Indication tape
RL1 551.2408-05 Ralay G2W-2 | [ 022-0405.04 Coupling
| | Daad-E0E-05 Dial mechamsm
o1 :'-'11-0213-DE Diode VOGE |
[f i G - E13-0163-05 | 18 Pin jack
UFD ASSrY UNIT :XEG-T G?D-DO} - | E23-0045-04 Tarminal (squaral = 4 |
T SEERA INDICATOR UNIT (X54-1450-00
“Teo1-0821-08 Dial escutchaan |« ' -00)
— I B10-0620-04 Front glass [A) 4 SEMICONDUCTOR
- B20-0B10-04 Dial scale (Al { # =P IR |LED N | l
- B20-0811-04 Dial scale (B] T i
oz WI11-3162.86 LED TLG-205 \
i 830-0808-05 Filot lamp |
- K21-0722.04 hain knab W |
- | N19.0808-04 Washar % 2 | = |
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SGHEMATIC DIAGRAM/SPECIFICATIONS/PARTS LIST

MOTE: The circuit and ratings may change without notice due to developments in technology

A RdT
VFO-120 SCHEMATIC DIAGRAM H\qﬁaf__\ua.wn
X60-1070-01 T X41-1240-00
__________________ .
[_ T-FSET  miT I
| Sz 7 T I
aFFCH: T
| ___ s 363
I peq_#u%gsu_ﬁ? an D I e adll
l | 1T
S |
| | |? IF?? 1
= I | b?cr* Goab |
' ] T T [ 1
| L — 1
O 1|
| | il E| [
[ | | "-'; g;E rim 1
! | 2| |2 | "Lzl 2 E: |
| IEJ F | Ll - & = g |
=1 T | | [ TS} )
oo pxe W ]E ﬁiﬁazll glel s |
| | | | | = - L =
1 | | s [T Pt
|| L) s T, L
R T T R o — ol
_E_ F:?—!— | :‘E*-E i"%
! §!E?| ||
B [ |
| Fole[[] || )
| -:-1_‘-0 @g".'_' 111 Cizmrzien
IR
| ] ge¥
T |
VFO-120 SPECIFICATIONS SP-120 PARTS LIST
o e T
F SIZe: 3 i
Spea RE:I Ref, Mo, Farts Mo, Drescrptian Ra
Rated input: 1.0 watts marks
; e —_—
Impedance: 8 ohms . N AO1-0799.03 o Ty "
Frequency response: 300 Hz 1o & kHz = 401-0740.03 Case 18] .
Dimensions: 4.7 /87 wide - AZ0-2343-03 Panal =
3.3/47 hugh = A2F1431-04 Rear panel &
9-1/37 deep
(excluding fest] - BO4-0401-04 SP grill #
X L - BO7-0E13.04 SP ting o
Weight: 3.1 los. - B39-0407-04 Spacer % 2
- B53-26836.00 Oparating rmanual 1KY (W) | o
— B5O-2637-00 Operating manual 1T
E230.0208-04 Termminal plate
- GE3.0507-04 Packing = 4
- | HOT-2811-04 Carton s
el I H10-2513.02 Front packing fizture
b H13-2514-02 RAear packing fixtura
- H1Z-445.04 Cushion
= | HZ0-1407-03 Protective cover
| H25.0077-03 Palyethylene hag =
- JO2-0323.05 Legx 4
- JO2-0408-04 Assistance leg
- J21-1144.14 | Speaker mounting hardware = 2
= JE1-0019-05 | Winyle te
- TO7-0204-05 Speaker w
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VF0-120 FEATURES/BLOCK DIAGRAM/EXTERNAL VIEW/INTERNAL

VIEW/GIRCUIT DESCRIPTION

FEATURES

1. The AT-120 is a high performance HF antenna tuner and
is a modification of the popular AT-200 antenna tunar.
The AT-120 is small and light, and is suitable not only for
aperation in your HAM shack but also for mobile of fisld
operation.

2. The AT-120 15 designed w0 be used on all Amaeur bands
meter, and an antenna switch,

3 The AT-120 s designed to be used on the Amateur bands
betewean 3.5 MHz and 30 MHz.

4 Amenna MATCHING or THROUGH opsration is
BAMND-switch selectied.

5. The SWR meter cperstes in both THROUGH and
MATCHING modes

G A4 mounting bracket is included for mobile oparation.

7. The panel meter can be lluminated by an external power
2OUCE.

The antenna matching circuit is effective in reducing TVI
since it acts as a band-pass filter

CIRCUIT DESCRIPTION

Directional Couplaer

The directional coupler samples forward and reflected power
from the transcewver to the load.

Meter Circuit

The forward and refllectsd power sampled by the dirsctional
coupler is used for SWH measurement. Forward power s

calibrated with the CAL control 20 the meter reads reflects
powesr as SWH.

EXTERNAL VIEW/INTERNAL VIEW

Case [A) (AD1-0782-08)

Dicest panel
(AZO-23G2-03)

Matar S
(B31-0620-08)—

Fanal-

AZD-2367-08 Case (B}

TEMW (A0 -0753-08)

y el Main knob

CAL knob e (KZ1-0744-08)

[E21-0746-04] BAND knob
[K21.0745-08)

Knob lpush)

[K27-0406-04]

Band Selector Switch

This selects the band to which the matching circuit is wnad
In the "THROUGH" position, the antenna is connected di-
rectly 1o the transcever, by passing the cougler, while still al-
lowing SWHE measurement.

Antanna Couplar

The universal matching circuit iz capable of matching 20 1o
3009 loads to the 509 input impedance

BLOCK DIAGRAM
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AT-120 PARTS LIST/MB-100

1
taf. Ma. Parts Mo. Description [l
| marks
GENERAL
g ADY-0752-08 Cage [A) b=
A -0753-08 Case [8] | =
= A20-23680-08 Fanel [T I
- A20-2361-08 Parel (K] {w) i
A20-2362-03 Dicasting panel i
£ 831-0620-08 | Mater fr
- B31-0058-00 | Warranty card (K
o BEO-ZBE7-08 : Qperating manual (K] (W) (T} -3
B51-0B875-00 Servica manual (K] W) (T) -3
D23-00861-04 Bearing
= EQ4-0102.05 UMF receptacie = 2
EQB-0203-25 2P socket
- EC9-0203-25 2P plug
- E23-0015-04 Earth lug = 3
JOZ-00685-05 Faot
- J28-0402.08 Moble maunt %
- JAZ-0401-04 Knob bush
K31-0744.08 Knob = 2 R X TUNE o
K21-0745.08 Knob BAMD 1
- KZ21-0748-04 Knob CALL
- K27-0406-04 Knob PUSH
CoIL
k] L34-0841-08 Coil (5] %
4 L34-0840-08 Coil (4] i+
5 L34-0849-08 Cail {81
SWITCH
501-3404-08 Rotary switch #
- 540-2403-05 Push Switch
VC/POTENTIOMETER
c1.2 C02-0014-08 Variable capacitor x 2 250pF 1KV
2 RO5-3406-08 “ariable resistor 20 kD (B) i
CAPACITOR
1 e d Met uged
5 CK45F1H 1042 Cerarmis O uF + B0 — 20%
G CMIIBEZHZEO) Mica 25pF +8%
7 CMA3BZH1T1d Mica 170pF FE%
8 CMB3BEZH101.) Mica 100pF +5%
L ] CMA3B2H201.) Mica 200pF +5%
10 CMO3BZHI41d Mica 340pF 5%
11 CMA3BZHEE1.) Mica 950pF 0%
12,13 CRASFIH104Z Ceramic D uF + B0% — 20%
MISCELLANEQUS
- NGOG -0007-05 Wingwvolt«4 ME= 8
= M14-0809-05 Whng nut
K41-1208-00 Detactor Unit i
- Hi39-2633-08 Carton |T) o
HO1-26834-08 Carton (K] (W)
= H12-0451-08 Cushion 1r

DETECTOR UNIT (X41-1208-00)

Rel Mo Parts Ma. Dascription _.1::
marks
ci1.2 CME3B2H150J Mica 15pF 5%
L34 CEABFIH104Z Cerarms 0. 1xF + 80%—20%
R1.2 FOT4BEZEG10.) Carbon resistor 510 5% 1/4w
L1.2 1 L39.0403-08 Datectar ool “
Support anm
Stay attaching holas
i Stoppa
nap loc __,f"f =
Al el
Guide 5|D!’L TP VoS atis e
Fig. 21 MB-100 Installation location
| | ,
Ref Mo Parts Mo, Description/Specification -mi?xs
- | JB1-0006-15 Srap lack
- JEL.0401-14 Stay w 2 i
- | J21-2833-0d Guide stopper k)
J2T0407 04 Guide stopper [V
- NOS.0008- 04 A Hex, Scraw = B
- M1 4-0009-0d Gmm Mul = &
= M15-10680-46 Flay washer
- | MI1E-0040-48 Lock washer x 2
= | N1G-0060-46 Lock washar ® &
M120602-04 Mylon washor 7
- MN3I0-4008-44 Soraw
- MNA2E00E-46 Flat head scraw
- MBT-3006E-46 Round hedd phillips ssif lapping
sorew w2
— MES-2006-46 Flar tap ight tight screw = 2
. MNa9-0304-0d Hex head screw x5 |
oH WO -04017-04 Hex wranch |

52




AT-120 SCHEMATIC DIAGRAM/SPECIFICATIONS

SPECIFICATIONS

1. Antanna Couplar
Frequency range:

Input impedance:
Qutput impedancs:
Threugh power:

Insemion loss:

2, SWR Maeter
Freguency range:
Max. power:
Measurable range:

Min. power required:

—

QUT PUT BAND SW i
1. THROUGH |

— e e e e e ——

|
LB Rl
i

2. 2-1KEET

U

3.5 MHz

7

149 a3l
21 o 1

O S
28 LAMP

5 amateur bands from
3.5 1w 287 MH:z

o0

20 to 3002, unbalanced.
150 W max. (3.5 MHz
band, 120 W)

Less than Q.5 dB at
optimum .match,

3.5t 2587 MHz
150 W

1001 e 1001
2w

. General

INPUT Connecior:
ANT Connecror:
GMND:
Dimensions:

Weight:

NOTE: The cirguit and ratings may change without notice due 1o developmens in 1echnaology.

SCHAMATIC DIAGRAM

. 1

BAND 5.

. .,

|

UHF type (500)

UHF wype (500

Wing nut and STUD.

152 (8) W = 80 (20-3/8] H
®15% [(8-1/4) D mm,.
tinghi

1.6 kg {3.5 Ibs) approx,
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SCHEMATIC DIAGRAM
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MATIC DIAGRAM
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~TS.120V SCHEMATIC DIAGRAM _
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