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HIGH—PERFORMANCE HF TRANSCEIVER
YAESU FT-101£D

GENERAL DESCRIPTION

The FT-101ZD is a precision engineered, high-
performance HF transceiver of advanced design,
providing all band (160 - 10 meters) operation on
SSB, CW, and AM* or FM#*, This transceiver
operates at an input power of 180 watts.

Advanced features include digital plus analog
frequency display, continuously variable IF band-
width (300 Hz - 2.4 kHz), a superb noise blanker
with threshold adjustment, and an effective RF
speech processor. The receiver boasts excellent
dynamic range, despite its high sensitivity, for
reliable operation in the presence of strong signals.

Built into every FT-101ZD are VOX, semi-break-in
CW with sidetone, a 25 kHz crystal calibrator,
selectable AGC, and a 10 dB/20 dB RF attenuator
in the incoming signal path.

The FT-101ZD has been enginecered for use.
Controls and switches are laid out in an efficient
and logical manner, so you won’t have to fumble
for a switch or knob when you need it quickly.
And Yaesu designers have now made it possible
for you to switch sidebands without recalibrating
the display.

# option
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All circuits, except the transmitter driver and final
amplifier stages, are solid state, Solid state devices
provide extremely high reliabiity and high com-
ponent density, along with low power drain. The
FT-101ZD may be operated from a variety of AC
voltages, from 100 to 234 volts. A DC-DC
converter, providing operation from a 13.5 VDC
power source, is an available option,

For the economy FT-101Z, the counter unit is an
available option, providing digital display capability,
should you want to upgrade your transceiver at a
later date. Optional equipment on both models FT-
101ZD and FT-101Z are the cooling fan, DC-DC
converter, 600 Hz/350 Hz CW filter, AM unit, FM
unit, and microphone.

A diecast front panel, and the heavy-duty case,
provide maximum protection for your transceiver.
If the ratings of this unit are not exceeded, it will
provide the owner with many years of satisfying
operation. Please read this manual carefully before
commencing operation, in order to derive maxi-
mum satisfaction from your new YAESU trans-
ceiver.




CONTROLS AND SWITCHES

@ 9 ® @ ®

2D

@ @
SRS

(9

OlSsoley

D O6e 6

(1) MODE

Selection of LSB, USB, CW-W (SSB filter), CW-N
(optional CW filter) and AM* or FM* is provided.
(2) APF/NOTCH switch

This switch selects either the Audio Peak Filter
(APF) or the Audio Notch Filter. When pressed,
the Audio Notch Filter function is activated.

(3) APF/NOTCH

The APF/NOTCH control varies the frequency
response of the audio peak/notch filter. The peak/
notch filter may be varied over the range 350 Hz
- 1500 Hz. When rotated into the OFF position,
the APF/NOTCH function is switched off.

(4) WIDTH

This control varies IF bandwidth (except on AM
and FM) from 2.4 kHz down to 600 Hz.

(5) SELECT switches

When using the optional FV-101DM synthesized,
scanning external VFQ, these switches determine

which component will control the transmit,
receive, or transceive frequency.
EXT...... This switch, when pressed, shifts

control of the transceive frequency to
‘he external VFO.

* with optional unit
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TX EXT...This switch, when pressed, shifts
control of the transmit frequency to
the external VFO,

This switch, when pressed, shifts
control of the receive frequency to
the external VFQO.,

This switch selects control of the
transceive frequency on the FT-101ZD
internal VFO.

These switches select optional fixed

channels, transceive only.

RX EXT...

CHI, CH2. .

{6) PRESELECT

The preselector control peaks the RF and IF stages
for the frequency in use.

(7) BAND

The bandswitch selects the frequency band in use:
160 - 10 meters.

(8) SQL

The SQL (Squelch) control will silence the regeiver
until a signal is received. The SQL control can be
used only when the FM unit is installed.

(9) CLARIFIER _
The clarifier control allows offset of +2.5 kHz

from the frequency established by the main tuning
dial.




(10) (11)CLARIFIER SELECT switches

Press the RX button for offset of the receive
frequency.
Press the TX button for offset of the fransmit
frequency.
Press both buttons for offset of the transceive

frequency.

(12) AF GAIN

The AF GAIN control varies the output level of
the audio amplifier stages. Clockwise rotation
increases the audic cutput level.

(13) RF GAIN

The RF GAIN control varies the gain of the RF
and IF stages. Clockwise rotation increases the gain
of these stages.

(14) LOADING

This control tunes the output circuit of the final
amplifier pi network to match the feedpoint
impedance of the load.

(15) PLATE

This control tunes the plate circuit of the final
amplifier.

(16) MAIN TUNING KNOB

Rotation of this knob selects the operating fre-
quency, in conjunction with the setting of the
bandswitch. One revolution of the dial produces a
frequency change of approximately 17 kHz.

(17) DIGITAL DISPLAY

The digital display reads out the operating fre-
quency, with resolution to 100 Hz. The display
unit is built into the FT-101ZD, and is an available
option for the FT-101Z.

(18) ANALOG DIAL

The analog dial allows readout of the operating
frequency to better than 1 kHz, The combination
of the precision dial mechanism and drive unit
provides zero backlash at slow tuning rates.

{19) DIM

This control allows dimming of the meter and dial
lamps.
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(20) METER
The meter displays final amplifier cathode current
(IC), relative power output (PO), and ALC feed-
back voltage.

(21) NB

This control varies the threshold point for the
noise blanker, and should be set to the minimum
point that provides the desired blanking action.

(22) DELAY

This control sets the delay time for the VOX relay.
For voice-actuated SSB, or semi-break-in CW, the
operator may select the delay time most suitable
for his or her operating habits.

(23) VOX GAIN

The threshold level for the VOX (voice operated
relay) system can be varied using this control. In
the PTT position, PTT (push to talk) control is
provided, for relay control via the microphone
PTT switch or footswitch.

(24) DRIVE

This control sets the carrier level for CW/AM and
tuning purposes. When the RF processor is ON,
this control varies the RF output on SSB, as well.

(25) MIC GAIN

This control sets the output level of the micro-
phone amplifier stage. Clockwise rotation increases
the mic gain level.

(26) COMP LEVEL

This control varies the compression level for the
built-in RF speech processor. The processor does
not function in the AM/FM mode.

{27) FUNCTION switches

PROC ........ This switch activates the RF
speech processor.
ATT.......... This switch allows the insertion

of 10 or 20 dB attenuators in the
incoming signal path.

This switch allows selection of
the desired AGC decay time. In
the OFF position, the AGC is
switched off, and the S-meter
will not function.

AGC S/F/OFF ..




PO/IC/ALC . ... In the PO position, relative power
output is displayed on the meter.
In the IC position, final amplifier
cathode current is displayed. In
the ALC position, ALC voltage is
displayed. Regardless of the set-
ting of the meter switch, the
meter functions as an S-meter on

receive,
NB/MARK. . ... In the NB position, the noise
blanker is activated. In the

MARK position, the internal
crystal calibrator is activated.

(28) POWER

This is the main ON/OFF switch for the trans-
ceiver.

Headphone and external speaker plug

(29) HEATER

With the HEATER switch on, heater voltage is
applied to the driver and final amplifier tubes.
This switch may be turned off during periods of
RX, when energy conservation is critical.

(30) PHONES
This is a standard % phone jack for use with
headphones.

(31) MIC
This is a 4 conductor jack for microphone and
PTT input,

PIN No.

1 HEATER
2 HEATER
3 NC

4 NC

5 NC

6 NC

7 ALC

8 GND

9 TX GND
10 RX GND
11 NC

ACC plug

b%*r—jf

&,

Pin plug

Py
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REAR APRON

(1) RF OUT

RF output of 3 volts RMS is available at this jack
for use with a transverter., Output is from the

driver stage.

(2) GND

For best transceiver performance, as well as protec-
tion from electrical shock, a good ground connec-
tion should be made at this point, using a heavy,
braided wire of the shortest length possible.

(3) RCV ANT

This jack is switched in parallel with the ANT jack
on receive, for use with an external receiver.

{(4) ANT

Standard “UHF” econnector for the antenna.

(5) AF OUT

This is an audio output jack, providing 200 mV of
audio output for recording purposes, This jack is
not disabled by insertion of a headphone or speaker
plug into their respective jacks.

(6) PO ADIJ

This control adjusts the relative power output
meter.

(7) ACC

ALC voltage and relay connections can be made
through the accessory jack.

Please insert the ACC plug at all times, to provide
heater voltage for the final amplifier tubes.

(8) TONE OUT

The CW sidetone may be fed to an external receiver
through this jack.

(9) A TRIP IN

Anti-trip input from an external receiver may be
made via this jack, to prevent the receiver audio
output from tripping the FT-101ZD VOX.

(10) KEY

The CW key may be connected at this point. Key-
up voltage is 7 volts, and key-down current is 1.5
mA. Be sure your electronic keyer’s output switch

will handle these levels.

(11) EXT VFO A

This is a & pin DIN jack for interconuection to the
FV-101DM external digital VFO.

(12) EXT VFO B

This is a 6 pin DIN jack for interconnection to the
FV-101Z, FV-901 DM and FV-101DM external VFO.

(13) FUSE

This is the fuse holder. For 100 - 117 volts, replace
with only a 5 amp fuse. For 200 - 234 volts, use a
3 amp fuse. Replace fuses only with a fuse of the

proper rating.




(14) IF OUT

Wideband IF output is available at this jack for use
with a spectrum analyzer, etc.

(15) POWER

Connect the AC power cord at this point, being
certain that your AC supply voltage matches the
voltage specification for your transceiver. See the
transformer primary connection chart. When using
the optional DC-DC converter, the DC supply is
connected at this point. DO NOT CONNECT THE
AC POWER CORD TO A DC POWER SOURCE.
OUR WARRANTY DOES NOT COVER DAMAGE
CAUSED BY SUCH IMPROPER POWER CON-
NECTIONS.

(16) TONE

This control varies the CW sidetone output level.

(17) A TRIP

This control varies the level of the VOX anfi-trip
circuit.

PIN No

i2v

USB 8v

VFO 6V
+500kHz SHIFT
LSB 8v

TX EXT

D VFO OUT
XCVR VFO IN

WNOD AN —

EXT VFO A

(18) PTT

External control of the transceiver PTT (push to
talk) system may be made at this jack, for use with
a footswitch, etc.

(19) PATCH

Microphone or phone patch input may be made at
this jack. Impedance is 500 ohms.

(20) EXT SP

This is a miniature phone jack for speaker output.
When a plug is inserted into this jack, the trans-
ceiver internal speaker will be cut off. Impedance is
4 - 16 ohms.

(21) DC-DC CONVERTER (OPTION)

The optional DC-DC converter allows operation
from a 13.5 volt DC power source.

(22) COOLING FAN (OPTION)

The optional cooling fan keeps the tubes at a safe
operating temperature, when they are used in a hot
environment. The 2 pin fan power jack supplies
100 volts to the fan.

PIN No
; VFO 0UT {FV—H)IZ. FV-G010M)
NC FV-1010M)
2 GND
3 EXT 6V IN
4 AGC [N (Fv-90G1DM)
5 TX 12V IN
g GND iFv—m]Z_ FV-9010M)
RX EXT (FV-1010M)
EXT VFO B

EXT VFO PLUG

/o

- L

EXT VFO

TRANSCEIVER

ouT
EXTERNAL VFO PLUG CONNECTIONS

ACCESSORIES

The following accessories are included with your
new transceiver:

(1) AC POWER CORD 1 pe.

The power cord comes equipped with a 6-prong
connector for connection to the AC supply.

(2) ACC PLUG
The accessory plug allows access to relay contacts
and ALC voltage. The ACC plug must be inserted
in the accessory socket for proper operation of the
transceiver, whether or not external connections
are being made.

1 pe.

(3) PHONO PLUG 2 pcs.

Use these plugs for interface with station equip-
ment via the FT-101ZD rear panel.

(4) SPARE FUSES 5SA (3A) 1 pc. each

When replacing fuses, be absolutely certain to use a
fuse of the proper rating. QOUR WARRANTY
DOES NOT COVER DAMAGE CAUSED BY
IMPROPER FUSE REPLACEMENT. For 100 -
117 volt AC operation, use a 5 amp fuse. For
200 - 234 volt operation, use a 3 amp fuse.
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CIRCUIT DESCRIPTION

RF UNIT (PB-2154) Jiw Jdm g

The incoming signal is amplified by the RF ampli-
fier, Qo1 (3SK51-03), a dual-gate MOS FET with
excellent rejeciion of cross modulation and inter-
modulation. The amplified signal is fed to the
Schottky barrier diode module, Qio2  (ND487C2-
3R), where the RF signal is mixed with a local
signal delivered from Qios (25C2407), resulting in
a first IF of 8.9875 MHz. The IF signal is then
amplified by Qo3 (J310) and fed to Jio1.

AGE 2

Fr 3

~
~
L3

Ques

RF UNIT (PB-2154)

N

23
i
aa/

[

Xg’lrﬁp l“ - a0l
I 5,',[:3 A 25 %1 3s5K5M03 Qo2 ND4BYC2-3R Qo3
F e J310
¢ g 2 gy o7 pae |
2 2 Pae 0017 &0 Ko 998 133 rog
543 02 #3553 2387 T4
ik R . L
- R O
¢ B jeas . N 2 | ;::3'\\ §§ I ; Rxgur
| s PRI e o Lgse 2% L g S5 gL al
8Y " 212 ¥ 5 b ke A L
' P gl 3¢y FlUgie el iIT i3
I ¥zl S > ol X =7 [& € 2 N IR s ] ¥
J' STE8 = 3313 1B [Ba g Ty
! oz | | 2 8 =
1555+ .
; ; L0F “1eom .L“ - |
o \{'-,‘ Y 23 2my |
1 pof 15553 auTa G9Te
| 3 il Ea 25 Iq Fd I
B 108 e A0 RIS RS 1D THz
| 006 s PRI TH M
i ISKT36R oo 5] s apr 12
33 :;i Z¥s !
I ’k‘ R24 122 = {: i
i f Bt Qo4
T L3 2 25C2407 i
l <3 o 33 c2d ]
| =] l,,'? 2|7 aes? Ai] 580 [
3
o
I la S 8L 3L a3l 303
| «l x & =T wl 3 g PREMIX i1
sl ) 3 <4
| oF 3 f -t
I 2| & $d/34
I e B JRET.
s ﬁ Q
? ,-u-‘ 3
I el

cal
pun
2z -
ES:
&29
i
2027

PB-2154 (NQ,(**) RF UHIT

5-8




FM UNIT (PB-2219) OPTION

In the FM mode, the IF signal from the RF unit is
fed to Qaso1 (28K125), where it is buffered and
delivered through a 20 kHz band width monolytic
filter, XFas01 (8.9M20A) to a mixer, Qaso03 (28C-
535B). The IF signal applied to Q2503 is hetero-
dyned with the 8532.5 kHz signal delivered from
the local signal oscillator, Q2502 (28C945Q), thus
producing a 455 kHz IF signal. Next the 455 kHz
IF signal passes through a ceramic filter, CFzs0:
(CFW455E) and is amplified by a two-stage ampli-
fier, Qasoa, Qzs05 (28C945Q), and then is fed
through another ceramic filter, CFas02 (LFB15)
to an amplifier limiter, Q2506 (PCS77H), where
any amplified variations in the signal are removed.

A frequency discriminator consisting of CD2so1
(SFD4SSS4) and D2503, D2504 (ISISSFM) pro-
duces an audio output in response to a correspond-
ing frequency shift in the 455 kHz IF signal. The
discriminator output is first delivered through a
de-emphasis circuit consisting of Rzsz27, Rasas
and Cgzspa, and then sent to Qasie (285C945Q).

When no carrier is present in the 455 kHz 1F, the
noise at the discriminator output is amplified by
Q509 and Qases, and detected by Dasos, Dasos
and Dzs07 (1S188FM) to produce a DC voltage.
This voltage is applied to turn “on” Qzsee (285C-
945Q). The thermistor, THzs01 (STD-250) main-
tains the threshold level of the squelch control,
cotresponding to temperature changes.

While Q2so9 is “on”, the base of Q2510 (28C-
9450Q) is grounded to quiet the audio amplifier.
When a carrier is present the noise from the dis-
criminator output is suppressed to turmn “off”
2500, preventing normal action of Qasio. The
squelch control, VRep, sets the squelch threshold
level.
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APF UNIT (PB-2217)

The APF UNIT is placed in the audio circuit by the
APF/NOTCH switch on the front panel. For APF
operation, a selective active filter is formed by
Qis02(a), and the output is delivered to the AF
UNIT through the AF GAIN control.

The sections of Qiso2(b),are also used for the high-
Qnotch filter, APF VR provides for adjustment of
the center frequency of the audio peak and notch
filter.

A portion of the audio signal at AF GAIN control
is amplified by Qiso; (2SCI815Y) to provide a
fixed level audio signal to the AF OUT jack on the
rear panel.

+av AF 02 &

LR

QOR(b} 502 199K

APF UNIT PB—-2217 {NO.15-')

25CIBIGY

AF GAIN

APF UNIT

5-10

VvRT{a)
[ ;

Jo2




RF UNIT (PB-2154)

The IF signal from J1o2 is delivered to the Schottky
barrier diode module Qio2 (ND487C2-3R), where
the IF signal is mixed with a local signal delivered
from Qo4 {28C2407), producing the RF output
signal. The RF signal is then amplified by Qios
(28€2407) and Qo6 (3SK40M), and fed through
diode switch D110 (151007} to the DRIVE UNIT.

FM MODE

The speech signal from the AT unit is fed through
two stages of amplifier, consisting of Qzs11 and
Q2512 (28C945Q), and this amplified signal is
passed to the instantaneous deviation control (IDC)
circuit, where both positive and negative peaks are
clipped by Dasos and Dasos (18853). The output
from the IDC is fed through Qasi3 (25C945Q),
where the signal is amplified and then fed to the
de-emphasis circuit, consisting of Cas47, Casas and
Lasos. This signal passes through VRazsoes, where
determines the maximum deviation, to the modu-
lator D2s11 (FC63) while Q2514 (28C945Q) oscil-
lates at a crystal frequency of 8988.3 kHz, and its
frequency is modulated by variable capacitance
diode Dasi1. The output from Qzs14 is amplified
by Qusis (25C945) and Q2s16 (2SK51-03) and
then fed through a diode switch Das1s (18853) to
pin 6 of Jzs06. The output from the terminal is
delivered to the IF unit.
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COMMON CIRCUITS

PREMIX LOCAL UNIT (PB-2153)

Crystal oscillators Qso1—Qs12 (2SC380Y) generate
the premix local signal at the frequencies shown in
Table 3. Diode switches Deo1—Ds12 (151555) select
the proper local signal for the band in use. The
local signal is then delivered to the PREMIX UNIT.
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PREMIX

XCo PREMIX OUT .
Frequency Frequency
160m Xeo1| 15.9875MHz | 10.4875—10.9875MHz
80m Xso0z | 17.9875MHz | 12.4875~12.9875MHz
40m Xeoa| 21.4875MHz | 15.9875~—16,4875MHz
30m Xeos| 24,4875MHz | 18.9875~-19.4875MH=
20m Xoos| 28.4875MHz | 22.9875—23.4875MHz
17m Xeos | 32.4875MHz | 26,9875—27.4875MHz
15m. | Xeo7| 35.4875MHz | 29.9875—30.4875MHz
12m Xeos| 38.9875MHz | 33.4875—33.9875MHz
10mA | Xeoo | 42.4876MHz | 36.9875~—37.4875MHz
10m B | Xa10| 42.9875MHz | 37.4875~37.9875MHz
10mC | Xe1:1 | 43.4875MHz | 37.9875—38,4875MHz
10mD | Xe12] 43.9875MHz | 38.4875~38.9875MHz
Table 3
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PREMIX UNIT (PB-2152)

The premix signal is produced at Qo3 (SN76514N),
a double-balanced mixer, where the premix local
signal from Qso1—Qe12 is mixed with the VFO or
crystal controlled 5 MHz signal. The premix output
frequencies are shown in Table 3. The premix signal
is passed through bandpass filter Tao1—-Ta1s, and
amplified by Qao1, Qae2 (28C1923R). The ampli-
fied signal is then fed to the RF UNIT, where the
signal is further amplified by Qo2 for delivery to
the transmitter and receiver mixers.
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PREMIX UNIT (PB-2152)

_______________________________ -

Mo ey L S B U S B CW, AM/FM
160m 10.4875—10.9875(MHz} | 10.486—10.986(MHz) | 10.489—10.988(MHz) | 10.4883—12.9883(MHz)
80m 12,4875 12,9875 12.486—12.986 12.489—12.989 12.4883— 12,9883
40m 15,9875 164875 15.986—16. 486 15.989—16.489 15.988316.4883
30m 18.9875—19.4875 18.986—19. 486 18.98919.489 18.9883—19.4883
20m 22987523 4875 22.986 23,486 22.989—23.489 22.9883—23.4883
17m 26.9875 27,4875 26.986—27.486 26.989—27 . 489 26.9883—27.4883
15m 29.9875—30.4875 29.986—30. 486 29.989—30.489 29.9883 30,4883
12m 33.4875—33.9875 33.486—33.986 33,489—33.989 33.4883-33.9883
10m A | 36.9875—37.4875 36.986—37. 486 36.989 37,489 36.9883—37,4883
10m B | 37.4875--37.9875 37.486—37.986 37.489—37.989 37.4883 37,9883
10m C | 37.9875—38.4875 37.986—38.486 37.989—38.489 37.988338.4883
10mD | 38.4875—38.9875 38.486-38.986 38.489 38,989 38,4883 —38.9883
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COUNTER UNIT (PB-2086A-3420/PB-2098)

The local oscillator signal is applied to Large-Scale
Integrated Circuit (LSI) chip for display on the
front panel digital display.

The premix signal as shown in Table 4 from the
LOCAL unit, is amplified by Q2301 (3SK73). The

amplified signal is further amplified by Qa3o3
(2SC1674) and delivered to the LS1 counter chip,

Q2312 (MSM9520RS). A portion of the output

HPEO8Z — T623:8

from Q303 is amplified by Q2304 (28C1815Y)
and fed to gate 2 of Q2301 controlling the gain of

this amplifier,

The output from the LSIis fed to the display. The !
output from pins 24 through 30 is delivered to
segment drivers Q2313 —Qz3re (2SA952L) and
digit drivers Q2306 —Q2311 (25A952L) through a
dynamic drive configuration. Display is performed
by Dazo1 —D2206 (HP5082-7623), seven-segment
light-emitting diodes.

|
Teeetes)

| | | i
3 |
" |t
(02l ] [ORR Gy (OB @"“@“J [CRRE [Ons
© © s oH||[Ue eH||lile @ o of|l|l\4e @%} (
o ©f &@@— Us oH|He of|lHe e—liHe ©
o © e o |He o] |-je o @ o [l o
15 oh e e} Lo ef ' He en —@ @}]ﬂ ® oh
| | .
Q06 113 Q04 Q03 QG2 Q01
© : ¢
43 oS as B3 oz =
DISPLAY UNIT PB-2008
I 7o
| ]_§ o 2549521%7 I
i X%
15 5 arel UL |
I S sixe 2 Py I
I sor 2548520 Fr S O 8 i
|18 ot CT)‘ = RiTelE R3Z qr4 |
[ { - RIB s RIE ol |
18 a0 5 i XL 31 |
| e e |
2 . "
| e " e K 39 1k e [
} az1 e07 %0 £3 émi«a [
| a3 2l 1k 15K gag qa 4 @y d ;
w
| 25a g2 'E:.”l ’ o7 i
|22 o8 57 75k i
| 496-Y 45 0K h i3 ¢ | {
| o4 I #2315 P B |
| R23 » Re 02 I
ix .
| 00 8 s ciam Ol [& l
| e ry QL9 I
| S - o5 (@ st'd,"‘ :;x el k5 o \@&) pird I
1 828 E
i ALl 1
1
é " aig 14 [OIPP g, rsrsssxtt |
| % '-J- =~. 7 KZTML'IK W‘H l\ N Esx |
| 0ol nE cee 3 iy = R ,_.i'_fLiH_[ 3 |
I aexrs R o] 8§ = =l TR la ]
B N . BOb 4y Y ow
tof  wose ( s < P 027 gy , Dian |
Fw “ 5 % - ooty 43 M|
2 gl 18 | [revane 2t o00 Tl b0F o E I
| 3 3V T ’ Q03 P n ks
| § |t B 25C 8. 54 ot {
. i 1874L T A7 i e
I § g 5 X 5 ool [ GISIC o—ﬁ;’: 13 D vss !
w3 = G + 10 ot o
sl § 3] i% 412 MSM9520RS | oo poit] T2 ;
I e
-0 cr;-.-‘ |
2010100000 DD DO e
Ll
| T 20/ - » o o <D s !
l uf"""‘ g R ] It .LE ]
exis dog olpt A3 [
[ M TR o o bt |
| 5 A L] KD v 2 {
1 <) 2308 " | 020 L |
3 WPCTEOSH| UPASAH |
| 3 . J{g_;_\z.ﬂ
I 5 L |13§ ‘+ l
| ad l
| 53 i
! J

r

DISPLAY/COUNTER UNIT

5-14




To connect
Q2308

Q2321

Q 2301

Jzsez

COUNTER UNIT {PB-2086A)




CAPACITOR BOAR%WL (OPTION)

{PB-1969)

BIAS SET
VR

RECT B BOARD
{PB-1968) — 1%

TG
NB FIX UNIT A

(Pa-1561) DRIVE BOARD

IF UNIT
(PB-1963) } : s
: i : RF UNIT

COUNTER UNI :

(PB-20864) ; = : (PE-2154}
OPTION
AM UNIT '

{PB-2040) ————} } PREMIX LOCAL UNIT
Fi UNIT ———" (PB-2153)
(PB-Z?!B)

VEQ UNIT

PREMIX UNIT
(PB-2152)

(PB-1440B-3420)

DISPLAY UNET
{PB-2098)

TOP VIEW

SELECT SW BOARD
(PB-1966)

CLARIFIER CONT BOARD
{PB-1973)

BAND WIOTH CONT BOARD
(PB-1972}

TRIMMER A BOARD
(PR-1970- A)
AF UNIT

(PB-156) TRIMMER B BOARD

(PB-1970-B)

TRIMMER C BOARD
(PB-1092-3420}

RECTA UNIT

(PB-1967) PA BOARD

{PB-1715)

FH:

BOTTOM VIEW
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MAINTENANCE AND ALIGNMENT

PREMIX LOCAL UNIT

Premix Local Alignment

I.

Connect the RF probe of the VTVM to pin 3
of MJ;.

Refer to Table 6, and adjust the appropriate
transformer for a level of 300 mV for ecach
band and crystal, as shown in the table.

m) (20m) (1 7m}

BAND | CRYSTAL | FREQUENCY | FRANS.
160m X so1 15.9875MHz Toor |
| 80m X s02 17.9875 " Toeo |
40m X sos 21.4875 T sos
30m Xoos | 24.4875 Teos |
20m Xnos 28,4875 T sos
_1”7m Xeos 32.4875 H_ T sos |
15m Xsor 35.4875 Teor |
12m Xoos 38.9875 Toos |
10m A Xsoo 42 4875 RE T so0
1omB:  Xsio 42.9875 Toio |
| 10mC | Xen | 43.4875 Taui |
10mD| Xere 43,9875 Terz |
Table 6.

mCY! OmBXI OmAX 12m) {i5m)

PREMIX LOCAL (XTALIYUNIT {(PB-2153)




PREMIX UNIT

For this alignment, a2 wideband (not peak) sweep
generator, as well as an oscilloscope, should be
used.

1. Press the EXT select switch. Apply 5.0 - 5.5
MHz sweep output to the VFO output
terminal at the rear apron external VFO jack.
Connect a high-impedance probe of an oscillo-
scope 1o Ji4,.

2. Adjust the transformers shown in Table 7
for a flat response across the entire passband.
If you have never adjusted a bandpass filter
previously, this may take some practice.
Perform the adjustments on each band, ac-
cording to the chart.

TRANS—

BAND P NER PASSBAND
160m Tao1, Taoz | 10.4—11.0(MHz)
80m Tsoa, Tsoa |12,4—13.0
40m Tsos, Taoe |15.9—16.5
30m Taor, Taos |18.9—19.5
20m Taos, Taro |22.9—23.5
17m Tsis, Taiz | 26,9—27.5
15m Taid, Taia | 29.9—30.5
12m Tsis, Teis | 33.5—34.0
10m Tair, Tais |36.9—39.0
Table 7

PREMIX UNIT (PB-2152)




FM UNIT

Set the transceiverto operate at 29.0 MHz (10mC).

RX IF Adjustment

Turn the SQL control fully counterclockwise, and
adjust Taser and Tasez for maximum receiver
noise from the speaker, with no signal applied to
the ANT connector. '

Squelch Threshold Adjustment

Set the SQL control at the 10 o’clock position, and
adjust VRase1 to the point where the receiver
noise just disappears.

Carrier Frequency Adjustment

Connect a frequency counter to pin 8 of Jas01,
and set the MIC GAIN control fully counterclock-
wise.

Adjust Taso01 for a reading of exactly 8988.3 kHz.

TX IF Adjustment

Connect the probe of a VIVM to pin 8 of Jas0s,
and adjust Tasoq and T2sos for a maximum read-
ing on the VIVM. While this adjustment is being
made, the DRIVE control should be adjusted so as
not to clip the signal in the IF stage. If the DRIVE
control is set too excessively high, the peak cannot
be accurately obtained.

It may be necessary to perform this adjustment a
few times in order to obtain a definite reading.

VRz2s02 Jzs04
Qzs11 Jzso1
VRzs03a
Qas1a
Qzs12 Qzsor
Dzsia Tzs01
XFzs01
T2s0a 7 Xzsoz2
Qzs1s +—Tzs02
Jzsos — Qzs14
Qzsis —Qzs03
Jzsos — Qzs02
— CF 250
T250a X
——— Azbh01
— Qzso4
Qzsa6 = Qzs17
Tzsos 3 3 Qzs0s
Qzs10 ——CDz601
Qzsoe - ——CF 2502
Pzsot 4 a
2508
VRzs01
Qzs0s
Qzso7
Jzs03
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Deviation Adjustment

Connect a deviation meter to the antenna jack, and
connect an audio signal generator to the micro-
phone input terminal, as shown in Figure 17,

Set the MIC GAIN control fully clockwise, and set
VRasoz at the 9 o’clock position. Apply a 1 kHz,
15 mV signal to the microphone terminal, and
adiust VRas03 for a deviation of +4.5 kHz, as
shown on the deviation meter.

Set the MIC GAIN control at the 2 o’clock posi-
tion, and reduce the output of the signal generator
to 2 mV. Now adjust VRzs02 for a deviation of
+3.5 kHz on the deviation meter.

Directional Coupler 7.0
Meter
ANT {Dummy L.oad)
Deviation
Meter
o
Oscille
scope
| I -
Audio
Oscillator

Figure 17

VRyso02 at the 9 o’clock position.




OPTIONAL INSTALLATIONS

FT-101ZD DC-DC CONVERTER INSTALLATION

The optional DC-DC converter can be installed in
a matter of minutes. Please follow the instructions
carefully, in order to make the proper connections.

INSTALLATION

(1) Remove the seal covering the chassis cutout

(2)

(3)

(4

(5)

for the DC-DC converter installation on the
rear panel, and install the 9 pin connector
supplied with the kit on the chassis cutout,
as shown in Figure 5,

Remove the nylon clamp binding the 7 wires,
and slip off the vinyl tube from the wires.
Then, insert each of the wires (except the
orange wire) into the short transparent vinyl
tube supplied with the kit, for insulation.

Solder the 7 wires to the appropriate pins of
the connector, as shown in Figure 6.

Install the DC-DC converter module as shown
in Figure 8, Use the four screws supplied with
the kit. Do not force the plug into the socket,
as the connection should be smooth, yet solid.

Check the DC cable fuse socket, located in
the positive (red) lead, to be certain that a
20 amp fuse is installed.

(6)

(N

(8)

Figure §
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When making connections to the battery, be
absolutely certain that the proper polarity is
observed. The RED lead should be connected
to the POSITIVE (+) battery terminal, and
the BLACK lead should be connected to the
NEGATIVE (—) terminal. OUR WARRANTY
DOES NOT COVER DAMAGE CAUSED BY
REVERSED POLARITY CONNECTIONS.

Before connecting the DC power cable to the
transceiver, check the automobile voltage
regulator level with the engine running (bat-
tery charging). The maximum charging rate
should be 15 volts or less. If the voltage is
higher than this level, please adjust the voltage
regulator for a maximum of 15 volts. This pre-
caution also applies to bench power supplies,
which should be adjusted in the same fashion.
Cantion should also be taken so that the
transceiver is not operated from a supply volt-
age of less than 12 volts.

Connect the PBC cable to the transceiver.
Power connections are made automatically
when the DC cable is connected to the
POWER jack.

v z )
o

& 74 —_+
54

" )
& 62 40 Jsw
h |

& Qs RED
Qe_Qs 97 A

ORG

kAR
YOVL

JI7
- {POWER)

PT-1 RECT-A
UNIT

Figure 6
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COUNTER UNIT (PB-2086A) INSTALLATION
ON FT-101Z

The installation of the New Counter

unit (PB-

2086A) to the FT-101Z economy can be easily

accomplished in a matter of minutes.

Counter units PB-1980 and PB-1980B cannot be
installed in FT-101Z% with serial number above
XX 160001,

PARTS NEEDED

Optical Filter with double-face tape
Counter Module

Guide Pins

Support Tower

Vinyl Tubes

(1
(1
(2)
(1}
(2)

(1

(2)

(3)

4

(5)

(6)

(7

Remove the top cover of the transceiver,
according to the drawing on page 3-5.

Remove the screws marked “A™ in FigurelQ
These screws support the LED board.

Remove the screws marked “B” in FigurelQ,
as well as the tension spring, and remove the
analog display panel.

Locate the analog display lamp. Cut the leads
to this lamp, insert 1 lead each into the vinyl
tube supplied with the counter kit, and posi-
tion these leads out of the way of the VFOQ
gears, etc,

Install the orange optical filter on the inside
of the front panel of the transceiver, in the
position formerly occupied by the analog
display panel. Be sure that it is correctly
centered. The filter is held in place by the
double-face tape included with the filter.

Replace the LED board with “A’ screws. In-
stall the support tower into the hole marked
“C” in Fig. 10.

Install the Counter unit with the screw pre-
viously installed at “B” for securing the
counter module at point “C”. Use the two
plastic screws supplied with the kit for secur-
ing at point “B”. Connect the Molex plug into
the board connector J23o2 on the Counter
unit (if your transceiver bears a serial number
smaller than XX 159999, use the supplied con-
nector assembly for this connection). The co-
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(8

axial cable from the Counter unit is connected
to point “F” in Fig. 10.

Remove the 820ohm (Gray-Red-Brown)
resistor from the terminal strip marked “E”
in Figures 10 and 11.

9)

Close the transceiver.

unit is necessary.
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FM UNIT INSTALLATION f 1

1. Remove the top cover of the transceiver, as
shown in Figure 1 on page 3-3.

2. Remove the two screws (shown as “C” on

Figure 13) from the IF unit, and replace with 0 0 |

the two post screws supplied.
3. Install the FM unit in the space over the IF

unit, and secure it with the mounting screws
previously removed from the IF unit. g
4. Connect Pis (3 pin) to Jas04; P32 (3 pin) to I
. . . . CpT——q
J2503; and P20 (8 pin) to Jz2sos. During this
procedure, be sure not to press to heavily on | FL_[:' | O‘ZU

the connector, so as not to damage the unit,

5. Unplug Pi4 (yellow shielded cable) from Jio1
on the RT unit, and connect it to Jio: on the
FM unit. Then connect P2so1 (yellow shielded
cable) to Jio1, by referring to Figure 15.

6. On the RF unit, unplug P:: (red shiclded
SCREW ''C”

cable) from Jie2, and connect it to Jzsos on /\
the FM unit. Connect P22 (red shielded cable) — FM UNIT ~

L

Figare 13

from Pyo {(connected to J2s06) on the FM l
unit, to Jioz on the RF unit, as shown in T/mwwom
Figure 15. . IF UNIT LI

[ L

Figure 14

@ = W

\NB/FIX UNIT @ Lo
PB-1963 T @ T
- ]
IF UNIT P22 Foe @ :
_.% — - —— — Tz |
) |
i j
IL;W“_—L E
g o i
7] I — | |
g P23 J2505 FM UNIT I
de (G0  re-2218 |
| |
GRAY SHIELD T T e s | I
oy . I
Jesol
@ FE® |
1000 I
32 (PN - |
P23 B J.H |
2 E _—_—?:I:aw SHIELO Lo, 2o GRAY COAX. )
P hall= %——— — e efR— ——
Figure 15
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AM UNIT INSTALLATION

(1)

(2)

(3)

(4)

Remove the top cover of the transceiver, as {(5) Locate the 3-pin and 8-pin Molex connectors
shown in Figure 1 on page 3-5. ir the vicinity of the IF unit. Loosen their
Refer to Figure 13, and remove the mounting cables, as necessary, from the harness re-
screws marked “C” on the [F unit. straints, in order to make the following con-
. . nections. The 8&-pin connector P2e connects
Refer to Figures 13 and 14, and install the p.
. ) ) to Jaac3; the 3-pin Pio connects to J2402;
AM unit atop the 1F unit, using the mount-
. . RCA plug P22 (from P20) connects to Jioz
ing towers and screws supplied. . N
on the RF unit {remove P11 from Jio2, and
Unplug P21 from Jis, as shown in Figure 16, very carefully insert it into J2404 on the AM
and reconnect P21 to Jz4e01. Connect Paso: unit).
from the AM unit to J19.
L \ A After Prod, #17
! KRF UNIT
@ = = =S
-
\NB/ F1X UNIT @
P22
RED QDA
IF UNIT(PB-1963) FO| 1 g
RED COAX
I ;
—F
PiL
Y
EU', FB-2154
@Em J2403
AM UNIT(PB-2040} J2401 ol
P13 /02472 @:EB:" .
I&]
Ay SHELD J] loriy coax
Figure [ 6
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REPAIR PARS

Symbol No. Part No, Description Cé K30279052 | Dipped mica 500wV 1100pF
: IC, TRANSISTOR (DM19D-112K5)
Q2 G3104960Y | TR 25A496(Y) C5 K30279062 " " 500wV 3000 pF
Q1 G3206160R| 7 2SB616R(S) (DM 19D-302K5)
Q4 G3408800 | " 28D8B0(0) C59, 66 K31306800] Moulded mica 1 KWV 80 pF
Q3 G1090070 | IC uPC14308 Ci7 K02279001 | Ceramic 00 WV 1 pF
' G1090080 |~ pPC78L08 C10 K02279002 " " 5 pF
' C18 K02279003 " o 47 pF
Cl1 K00279001 " " 200 pF
C20 K00279002 " ” 470 pF
DIODE Clé K00359003 o LKV 3 pr
D1 G2090029 | Ge 1N6( C15 K02309002 o " 5 pF
D2-5,10—14 |G2015550 |Si 151555 Ci4 K(2309003 " " 100 pF
Db G2090001 | ” 10D1 C3 K00329002 " 1L.SKWV 460 pF
C9 K0Q0359001 " IKV 100 pF
C1 K12359001 - o 1000 pF
C14,175 K13170102 ” 50wV 0.001 uF
RESISTOR ©29,34,35,41, | K13170103|  ~ ” 0.01 uF
R22, 24 J01245220 | Carbon film 1/4W TJ 228 73,7681
R23 301245330 oo o 33a |c12,22-24, K13170473 " " 0.047 uF
R14 101245560 oo 560 | 3940,56,58,
R7,11 101245101 oo 1002 | 6068,69,82,
R18, 26 J01245821 '’ ' oo 820 9 84
R4,5 101245102 " o oo 1ket | C27,28,36 K12279004 "’ S00 WV 0.0047 pF
‘R, 19 JO1245152 " '’ oo 1.5ks2 C54, 55,61 K12279002 "’ o 4.01 pF
101245182 " i oo 1.8k | C2, 25,26 K12329002 " 14KV 0.0047 uF
R17 J01245222 " " oo 22k |C37,64 K12329001 o " 0,01 uF
R20 J01245474 ” " rov 470 k2 | C42--51 K21270002; Feed thru S00WV  0.001 uyF
R2 ¥10276100 | Carbon composition 1/2WGK 10 % (ECK-L2H102PE)
R9, 10 — " " 1w " 568 [C63 K40120476 [ Electrolytic 16 WV 47 uF
(with LS5, L6) C72 K40120107 ' S50 WV 100 pF
R3 J10276101 * " " " 1008 [ C6s K40120337 ' ' 330 ul
‘R1,8 J10276222 " " i 22k | CT0 K40120106 " ” 10uF
R25 J30356150 | Cement 3w 158 |C67 K40109011 " 1OWY 33 uF
K50177104 | Mylar 50WV 0.1 uF
POTENTIOMETER
VRI J60800078 | VMIIAX46E S5M1112 10kQB VARIABLE CAPACITOR
VR2 J62800053 | K16BAQ0O4C 500 k0B/20 kQB vCi K90000026 | YB-250 250 pF
VR3 J62800052 | K16BAQC SkQA/S5k B YC2 K90000016 | C134E125
VR4 Fo0800079 | KI611000HE 5SkOA
VRS 62800056 | K16BA1AOS SkaB/2k C
VRé 162800054 | EVHCOAS1ISB23 SkQiBx 2
VR7 162800055 | EVHCOAS15B24 S5kQB/5k A TRIMMER CAPACITOR
VRSB J60800037 | YM10A654A 1k0B TClL K91000007 ] TSN120C 10P x 2
YR9, 10 J60800038 | VMID0AG54A 5SkNB
VRIt 360800077 | K1611000AZE 5 k0B
INDUCTOR
L1 L0020534C
CAPACITOR L2 LO020611B
Dipped mica 500 WV S5pF |L3 11020690
C13,19,21 K30276271 " " S 270 pF L4 11020064
' (LCQ17271K5) LS, L6 L1.1020308B
c8 K30276331 oo 500wV 330pF |(Ro9,RI10)
(LCQ17331K5) L7 L1190001 {EL0710-251K 250 uH
C7 K30276621 " " 500wV 620 pF L8 L1190G017 | FL-5H-102K 1 mH
(LCQI8621K5) 1.9 LO020705
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REPAIR PARTS

TRANSFORMER Jig P1090111 J-7015
T1 LO020544A J20 P1090152 D8-7038B-11
T2, T3 L0020074
MULTI JACK
METER MJ1 P4090001 | 1218-10B-105A
M1 MO0OQ90002 | Y-45-02 MJ2 P4090007 |220D-20B-205A
MJ3 P4090002 |1218-14B-105A
SPEAKER
SPi M4090024 {SE-92B 40 3W PLUG
Pl P1090079 [5047-12A (with wire T9201410C)
14 P1O90080 |5047-13A( “ * T9201300F)
P3 P1090082 |5047-15A( " 7 T9201310E)
POWER TRANSFORMER P4 P1020086 |[5047-19A
PT1 13030028 |52-74 PS5 P1090082 |5047-15A (with wire T9201330E)
Po P1090075 |5047-08A
P7 P1020072 |[5047-05A (with wire T9201350A)
P8 P1020075 |5047-08A ( " " T9201310F)
RELAY P9 PI090079 {5047-124( " ' T9201310D)
RL1 M1190004 |FRL-263 D012/04C501 P10 P1090083 | 5047-16A( ™ " T921370D)
RL2 M1090002 | MX2P P18 P1O90070 |S047-03A ( " T92014200)
{P11, 14,22 POG90045 | SQ4052
Pi5 PON20002 | SIS908
P16 PO020005 | SI-7502
RELAY SOCKET P19, 23 P1020070 | 5047-03A
RIL.S1 M1490010 | 263H204 P20 P1090075 |5047-08A
RLS2 | M1490001 | PX08-1 P21 PO0O90C075 | P-7015P
SWITCH FUSE
S1 NO1%0070B F1 Q0000005 S A(100V-117V)
82 N0190090 Q0000004 3 A (200V--234V)

83* (Lot 1-7) |NO190G25 | ESR-E485R20

S3* (Lot 8+) |NO0190037 | ESR-E486R20

84, 5 N7090005 | WD9223
FUSE HOLDER
FH1 P2000012 | SN2059
_ _ FH2 P2000003 | F3265
COOLING FAN
| FAN1 M2090001 | 2SBi0A
PILOT LAMP
PLI Q1000010 | BQO41-22803A
RECEPTACLE PL2--5 Q1000033 | K0252-6-8 (BQ054-327328B)

7 P1090004 SG7814
I3 P1090134 $G7627
12 P0090011 FM1448
14 P1090033 D6-701B00 Q5000010 | Thru terminal FT-SMI
J5 P1090075 | 5047-08 (with wire T9203200A) Q4000002 " A339 (HV)
76 P1090014 S17501-1 : Q6000042 | Terminal block ML-3182  20P
37 P1090028 M-BR-06D Q6000004 " 1L2PS (2-0)
I8 P1090040 SAGO7BOD Q6000007 " 1L3P8 (2-0-1)
19-14,18,21 | P1090133 STR-01-H : Q6000016 . LL5PS (4-0-1)
115 P1090230 5G-8022 ‘ Q6000003 " 1L2PS (1-0-1)

P1090045 ACS-PF Q6000008 " 1L3P (3-0)
117 PO0SO04 7 QS-DB6-ML Q6000011 " 1L4P  (2-0-2)
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REPAIR PARS

Q600005 Terminal block 1L2P {(0-2) CAPACITOR
Q6000014 v ILSP (3-0-2) C138 K02179003 | Ceramic 50WV CH 2pF
Cl106 K02172040 " "o 4 pF
C125, 126 K00175680 ' " 8L 68 pF
C103 K00175101 o o 100 pF
_xxxxx LED B BOARD *#x % % % C124 K30176391 o v 390 pF
PB-1390 F0001390 |P.C. Board C102,104,116, | K1317G103 " " .01 uF
D9 G2090060 (GD4-203-SRBP 119--121,
130,131,135,
140,144,145
101, 105, K13170473 o " 0.047 uF
107115, '
117,118,
122,123,
Symbo! No. Part No, Description 127—-129,
PB-2154A F00021 54 A |Printed Cizcuit Board 132134,
C002:540 [P.C.B. with components 136,137,139,
142, 143
Cl4t K40120336 | Electrolytic 16WV 33 pF
IC, FET & TRANSISTOR
Q102 G2090135 |[IC (Ring Module) ND487C2-3R
Q106 G4800400M|FET 3SK40M TRIMMER CAPACITOR
Q101 G4800510C| 38K51-03 TC101 K91000019 |ECV-1ZW 10x 40 10 pF
Q103 G3090019 " J310
Q104, 105 (G3324070 TR 25C2497
INDUCTOR
Li07 L3020491 0,32 uH
DIODE L108 E1190005 |FL4H-1ROM I uH
D110 G2010070 |Ge 151007 L112 11190033 |FL5H-820K 82 uH
D103, 104 G2015550 |[Si 151555 L102,103,105, | L1190016 FL5H-101K 100 pH
D101, 102, G2090027 | " 185853 106,113,114
105—109 L104,109,111 { L1190020 (FLSH-151K 150 uH
L101,110,115 [ L1190038 [FLSH-271K 270 uH
RESISTOR
R122, 131 100245479 |Carbon film %W VI 470 TRANSFORMER
R109,110,115, |J(0245100 " " § ' 10 |Tiol-103 LO020788A
116,124,125, T104 L0020221A
140
R135 300245560 " i " " 560
R106,107,113, [100245101 o " " " 1000
114,139 JACK
R108,117,126 {J00245121 " " ' " 120 [I101—-103 P1090018 |SQ-3081
R121, 130 100245151 " ' " ” 150 5
R123,132 100245221 " " ’ " 2200
R136 Jo0245331 oo " 3300
R119, 128 JO0245561 " " ' " 5600
R105,111,112, |J00245102 " " o " 1k
120,129
R118, 127 JOO245152 oo " 1.5kq Symbol No, Part No. ’ Description
R141 100245222 oo " 2.2k C0019610 |NB-FIX unit with components
R102 J00245272 “ " " " 2.7k |PB-19613 F00019618 | P.C. Board
RI04, 133 F00245562 " " ” " 5.6kn
R138 J00245103 " " o " ko
R137 J00245183 oo " 18ka TRANSISTOR
R103, 134 100245393 oo 9k [Q201-204 G3303720Y 25C372Y
R1GE 100245225 oo N 2.2M2 |Q205, 206 3315830 28C1583
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REPAIR PARTS

DIODE CRYSTAL SOCKET
D201-204 G2090029 | Ge IN60 X§201 P3090025 [S-14 2p
D205-209 G2015550 | Si 151555
MINI CONNECTOR
RESISTOR J201 PO090037 | 5048-08A
R208,216,224, ; 700245101 | Carbon film 1/4W VI 1009 |1202 P0090038 | 5048-12A
230,238,239
R204 J00245221 ' ' "o 2200
R222, 236 J00245471 oo oo 470 0
R231-233,235| 100245561 oo oo 560 &
R206,215,221, | 100245102 o " v 1k
234,237 PR
R207 J00245222 oo oo 2.2k Symbol No, Part No, Description
R240 J10245472 roo T 4.7k C0021520 | PREMIX unit with components
R210 100245472 oo A A | 4.7k {PB-2152C F0002152C | P.C, Board
R205,209,218 ) 100245562 oo ro 56ka
R202,203,212, | 300245103 e e 10k
214,225,226 IC, FET, TRANSISTOR
R201,220,223 | 100245153 oo v 15k 1Q303 G1090062 {IC SN76514N
R211,213,219 | J00245223 oo oo 22k | Q301,302 G3319230R| TR 258C1923R
R217 J00245683 v v 68 ko
DIODE
CAPACITOR D301-318 G2090027 | Si 15553
C216-218 K30176331 | Dipped mica 50wV 330 pF
C234, 236 K30176471 v " 470 pF
C235 K30176821 oo i 820 pF
C208, 209 K02175150| Ceramic S0WV NPO 15pF RESISTOR
C206 K(00179005 " ” 8L 20pF |R323 300245100 i Carbon film 1/4W VJ 100
C204 K00175101 " * *  100pF |R331 00245680 v oo 68 0
C201 K00175331 | Ceramic disc ot 330pF R301,303,305, | Y00245101 " " " " 1000
€202,203,205, | K13170103 | Ceramic " 0.01 4F 307,309,311,
211,212,221, 313,315,332, o
225-227, 333
229-233 R317 162245108 oo o 8) 100 &
C207,210,213, | K13170473 “ " 0.047 uF [ R322,324,327,| J00245221 oo S 1 200
215,219,220, 328,336
223,224,228, R337 J02245102 oo o8] 1ks
237 R319, 334 J00245152 o ) 1.5k0
C214 K40170105 | Electrolytic " 1uF |{R335 J00245182 o oo 1.8 k2
C238 K40140475 10wV 4.7uF 1R329,330 J00245222 oo oo 2.2k0
R302,304,308, | 100245103 v v 10 kS
310,312,314,
316,318,321,
TRIMMER CAPACITOR 325,326
TC201, 202 K91000016 [ ECV-1ZW  50x 32 50pF  [R320 300245333 oo oo 33k
INDUCTOR POTENTIOMETER
L207, 208 L119¢007 |FL-4H IR8K 1.8uH [VR301 J50710502 | V10K-8-1-2 5kaB
L204-206 L1190016 | FL-5H 101K 100 pH
L201-203 1.1190017 | FL-SH 102K 1mH
CAPACITOR
TRANSFORMER €335 K30176271 | Dipped mica S0WV 270 pF
T201, 202 L0020140 [R12-4170 C331 K30176331 oo ” 330 pF
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REPAIR PARS

C341 K30176391 |Dipped mica  SOWV 390pF  |0402,419425 |G3090035 |[FET  2SK19TM-GR
©311,315,319 |K30176561 oo ” s60pF  1Q401,405,412, |G4300510C] " 35K51-03
€323, 327 K30176681 T " 680 pF 415,416
C307 K30176751 T z 750 pF  [Q408 G3090019 1310
C301,305,309, |[K13170103 { Ceramic z 0.01 uF  [Q407, 420 G3105641 |TR 2SA564A
313,317,321, " 1Q404,409,410, [ G3303720Y | 7 28C372Y
325,329,333, 417, 418,
337-339,343, 422424
345351 Q421 G3305350A 28C535A
€302,304,306, |K13170473 " “0.04TuF  [Q4lt G3090005 | MPSAI3
308,310,312,
314,316,318,
320,322,324,
326,328,330, DIODE
332,334,336, D416, 417 G2090029 |Ge IN60O
340,342,344 D414, 421 G2016070 | “ (GB) 181007
C303 KS0177102 [Mylar “ 0001 uF  [D405-408, |G2090118 | ¢ 18897
425-428
D401-404, |G2015550 |Si 151555
409-413,
INDUCTOR 419,424
L302 L1190007 |FL4H-1R8M 1.8uH [Dd18 G2022090 |Varactor 182209
L303 11190005 |FLAH-1ROM 1uH D422 G2090040 " FC63
L301,304—306 [L1190017 |FLSH-102K tmH  [pd420,423 G2090010 |Zener  WZ090
TRANSFORMER CRYSTAL
T301, 302 L0020500 X401 H0100433 |HC-18/U 19.7475 MHz
T303, 304 LG020501
T305, 306 LO020502
T307, 308 L0020835
T309, 310 10020504 CRYSTAL FILTER
T311, 312 L0020836 XF401 111006860 XF8.9HS
T313, 314 LO020837 XF402(Option)| H1100880 XF8.9HC
T315, 316 LO020838 XF403 H1100850 XF8.9HP
T317, 318 L0020839 XF404 H1100470 8,9M20A
T319 L0020210 XF405 H1100900 XF10GS (XF-10HW)
JACK THERMISTOR
1301 P1090018 $Q3081 TH401 G9090003 D-33A
P301 PO090045 504052
RESISTOR
RO520 J00245220 |Carbon film 1/4W V] 220
R410, 411 J01245101 R ¥ | 100 Q
. R402,408,419, | 100245101 O i 1002
Symbol No. Part No, Description 422,423,437,
C0019630 |IF anit with components 439,444,446,
PB-1963C F0001963C | P.C. Board 463,464,469,
475,482,483,
497
R425,447,451, | 100245221 oo e 220 &
IC, FEF, TRANSISTOR 486, 0507, _
Q403 G1090063 |IC TAT060P 0508
Q406 G3090036 |FET 2SK19TM-BL R502 100245331 T 3300
Q413,414 3090034 | - 28K 19TM-Y 100245391 T 3900
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REPAIR PARTS

R443 100245471 [Carbon film 1/4W VI 470 02 CAPACITOR
R474, 480, J00245561 v e 5600 C417 K30176221 | Dipped mica S0WV 220 pF
0522 : 445,472 K02173100 | Ceramic " CH 10 pF
R467, 468 J00245681 oo o 6300 488,492 K06175330 “ S 1 33 pF
J00245821 " " oo 320 C489 K06175390 " " " 39 pF
R406,416,428, 1100245102 " ' o Tk C404,421,432 | K02175470 B “ CH 47 pF
440,442,449, C487 K06175101 ” A 100 pF
453,457,459, 459,464,475 | K02175101 i T CH 100 pE
462,488,494, C401,405,406, [ K13170103 " ” 0.01 pF
0504, 05086, 411,413,415,
0515 417,419,420,
R429 100245122 " ' oo 1.2ka 423,424,428,
R4935, 0516 J00245152 oo o 1.5kn 430,431,433,
J01245152 oo T L5k 435,440,442,
R454,455,458, | 100245222 o "ow] 2,2k 443,446,448,
0510 : 451-453,
R460 100245272 8 " v 2.7 k&2 460,465,482,
R401,409,412, | J00245332 * " o 3.3 kﬂ 484--486,
413,431,456, 490,491,493,
496, 0511 494,497
R426,427,476 100245472 v oo 4.7k C402,403,407, | K13170473 " " 0.047 uF
R403,455,481, [ J00245562 "o o 5.6k 408,410,412,
489 ) 414,416,418,
R434, 450 J00245682 Yoo oo 6.8 kQ 422,425-427
R404,407,420, | J00245103 v o 10 k&2 429436438
421,424,436, 441,444,447,
471,477,484, 457,458,462,
485,491,492, 463,468-471
0501, 0509, 473,474,495,
0512 498
R4313 J0i1245103 b " AN 10 k& €449 K14179003 " " 0.1 yF
R470 -¥00245123 " " AR 12kQ C461, 467 K501771031 Mylar " 0.01 uF
R415,438,498, | J00245153 o o 5ka C478 K501772231 " " 0.022 4F
499 C409,439,456, | K50177473] " " 0.047 uF
R414 J00245273 ' " e 27 kG 466,480,481,
R461,472,478,: 100245473 oo v 47k 483
0500 C434 K70167224| Tantahim 35wV 0.22 uF
R405,465,466 | 100245104 e o 100kR €479 K70127225 " i 2.2 uF
R493 J00245154 " " o 150 k$2 C450,476,496 K40120106 | Electrolytic 16WV 10 uF
R448,452,487,| J00245184 e o 180 ko
0503, 0505
J00245334 e o 330k o
R0O521 101245274 " " Tl 270 k2 INDUCTOR
R432 J00245684 v vl 680k L401-408, L1190016 |FL-5H 101K 100 uH
R490 J00245105 " ' o 1 M0 410,413
100245225 o " o 2.2M0 L411,412 L1190038 | FL-5H 271K 2706 pH
RO519 F10246565 |- * composition " GK 5.6 Mo 1409 10020145 | 5.2uH 220145
POTENTIOMETER TRANSFORMER
lR401, 402 ¥51723102 | SR-19R 1 kQB T410 L0020150 | R12-4074
VR403, 404 J51723103 " 10kQB T402,403,404, [ L0020140 | R12-4170
VR405 I51723473 i 47 kOB 407,409,413,
VR407 150705502 [ EVN-A1A-AGOBS3 SkOB 414
VYR406 J50705504 | EVN-A1A-AQ0BSS 500kQB -
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HIGH—PERFORMANCE HF TRANSCEIVER
YAESU FT-101ZD

GENERAL DESCRIPTION

The FT-101ZD is a precision engineered, high-
performance HF transceiver of advanced design,
providing all band {160 - 10 meters} operation on
SSB, CW, and AM* or FM¥*. This transceiver
operates at an input power of 180 watts.

Advanced features include digital plus analog
frequency display, continuously variable IF band-
width (300 Hz - 2.4 kHz), a superb noise blanker
with threshold adjustment, and an effective RF
speech processor. The receiver boasts excellent
dynamic range, despite its high sensitivity, for
reliable operation in the presence of strong signals.

Built into every FT-101ZD are VOX, semi-break-in
CW with sidetone, a 25 kHz crystal calibrator,
selectable AGC, and a 10 dB/20 dB RF attenuator
in the incoming signal path.

The FT-1012D has been engineered for use.
Controls and switches are laid out in an efficient
and logical manner, so you won't have to fumble
for a switch or knob when you need it quickly.
And Yaesu designers have now made it possible
for you to switch sidebands without recalibrating
the display.

* option

5-1

All circuits, except the transmitter driver and final
amplifier stages, are solid state. Solid state devices
provide extremely high reliability and high com-
ponent density, along with low power drain. The
FT-101ZD may be operated from a variety of AC
voltages, from 100 to 234 volts, A DC-DC
converter, providing operation from a 13.5 VDC
power source, is an available option.

For the economy FT-101Z, the counter unit is an
available option, providing digital display capability,
shouid you want to upgrade your transceiver at a
later date. Optional equipment on both models FT-
101ZD and FT-101Z are the cooling fan, DC-DC
converter, 600 Hz/350 Hz CW filter, AMunit, FM
unit, and microphone,

A diecast front panel, and the heavy-duty case,
provide maximum protection for your transceiver.
If the ratings of this unit are not exceeded, it will
provide the owner with many years of satisfying
operation. Please read this manual carefully before
commencing operation, in order to derive maxi-
mum satisfaction from your new YAESU trans-
ceiver.




CONTROLS AND SWITCHES

22D
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(1) MODE

Selection of LSB, USB, CW-W (SSB filter), CW-N
(optional CW filter) and AM* or FM* is provided.

(2) APF/NOTCH switch

This switch selects either the Audio Peak Filter
(APF) or the Audio Notch Filter. When pressed,
the Audio Notch Filter function is activated.

(3) APF/NOTCH

The APF/NOTCH control varies the frequency
response of the audio peak/notch filter, The peak/
notch filter may be varied over the range 350 Hz
— 1500 Hz. When rotated into the OFF position,
the APF/NOTCH function is switched off,

(4) WIDTH

This control varies IF bandwidth (except on AM
and FM) from 2.4 kHz down to 600 Hz.

(5) SELECT switches

When using the optional FV-101DM synthesized,
scanning external VFQO, these switches determine
which component will control the transmit,
receive, or transceive frequency.

This switch, when pressed, shifts
control of the transceive frequency to
‘be external VFO.

* with optional unit

@ 19 1 @ @
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This switch, when pressed, shifts
control of the transmit frequency to
the external VFO,

This switch, when pressed, shifts
control of the receive frequency to
the external VFO.

This switch selects control of the
transceive frequency on the FT-101ZD
internal VFO.

.. These switches select optional fixed
channels, transceive only.

® ®

TX EXT. ..

RX EXT...

(6) PRESELECT

The preselector control peaks the RF and IF stages
for the frequency in use,

(7) BAND

The bandswitch selects the frequency band in use:
160 - 10 meters.

(8) SQL
The SQL (Squeich} control will silence the receiver

until a signal is received. The SQIL control can be
used only when the FM unit is installed.

(9) CLARIFIER

The clarifier control allows offset of +2,5 kHz
from the frequency established by the main tuning
dial.




(10) (11) CLARIFIER SELECT switches

Press the RX button for offset of the receive
frequency.
Press the TX button for offset of the transmit
frequency.
Press both buttons for offset of the fransceive
frequency.

(12) AF GAIN

The AF GAIN control varies the output level of
the audic amplifier stages. Clockwise rotation
increases the audio output level.

(13) RF GAIN

The RF GAIN control varies the gain of the RF
and IF stages. Clockwise rotation increases the gain
of these stages.

(14) LOADING

This control tunes the output circuit of the final
amplifier pi network to match the feedpoint
impedance of the foad.

(15) PLATE

This control tunes the plate cirenit of the final
amplifier,

(16) MAIN TUNING KNOB

Rotation of this knob selects the operating fre-
quency, in conjunction with the setting of the
bandswitch. One revolution of the dial produces a
frequency change of approximately 17 kHz.

(17) DIGITAL DISPLAY

The digital display reads out the operating fre-
quency, with resolution to 100 Hz. The display
unit is built into the FT-101ZD, and is an available
option for the FT-101Z.

(18) ANALOG DIAL

The analog dial allows readout of the operating
frequency to better than 1 kHz. The combination
of the precision dial mechanism and drive unit
provides zero backlash at slow tuning rates.

(19) DIM

This control allows dimming of the meter and dial
famps.
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{20) METER
The meter displays final amplifier cathode current

(IC), relative power output (PO), and ALC feed-
back voltage.

(21) NB

This control varies the threshold point for the
noise blanker, and should be set to the minimum
point that provides the desired blanking action.

(22) DELAY

This control sets the delay time for the VOX relay.
For voice-actuated SSB, or semi-break-in CW, the
operator may select the delay time most suitable
for his or her operating habits,

(23) VOX GAIN

The threshold level for the VOX (voice operated
relay) system can be varied using this control. In
the PTT position, PTT (push to talk) control is
provided, for relay control via the microphone
PTT switch or footswitch.

(24) DRIVE

This control sets the carrier level for CW/AM and
tuning purposes. When the RF processor is ON,
this control varies the RF output on SSB, as well.

(25) MIC GAIN

This control sets the output level of the tnicro-
phone amplifier stage. Clockwise rotation increases
the mic gain level.

(26) COMP LEVEL

This control varies the compression level for the
built<in RF speech processor. The processor does
not function in the AM/FM mode.

(27) FUNCTION switches

PROC ........ This switch activates the RF
speech processor.
ATT.......... This switch allows the insertion

of 10 or 20 dB attenuators in the
incoming signal path.

This switch allows selection of
the desired AGC decay time. In
the OFF position, the AGC is
switched off, and the S-meter
will not function.

AGC S/F/OFF ..




PO/IC/ALC . ... In the PO position, relative power
output is displayed on the meter,
In the IC position, final amplifier
cathode current is displayed. In
the ALC position, ALC voltage is
displayed. Regardless of the set-
ting of the meter switch, the
meter functions as an S-meter on
receive.

NB/MARK. .. .. In the NB position, the noise
blanker is activated. In the
MARK position, the internal
crystal calibrator is activated.

(28) POWER

This is the main ONfOFF switch for the trans-
ceiver,

Headphone and external speaker plug

(29) HEATER

With the HEATER switch on, heater voltage is
applied to the driver and final amplifier tubes,
This switch may be turned off during periods of
RX, when energy conservation is critical.

(30) PHONES

This is a standard 4" phone jack for use with
headphones.

(31) MIC
This is a 4 conductor jack for microphone and
PTT input.

PIN No.

1 HEATER
2 HEATER
3 NC

4 NC

8 NC

6 NC

7 ALC

B GND

9 TX GND
10 RX GND
11 NC

ACC plug

3%1-1——:;

Pin plug

STy
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REAR APRON

(1) RF OUT

RF output of 3 volts RMS is available at this jack
for use with a transverter. Output is from the

driver stage.

(2) GND

For best transceiver performance, as well as protec-
tion from electrical shock, a good ground connec-
tion should be made at this point, using a heavy,
braided wire of the shortest length possible.

(3) RCV ANT

This jack is switched in parallel with the ANT jack
on receive, for use with an external receiver.

(4) ANT

Standard “UHF” connector for the antenna.

(5) AF OUT

This is an audio output jack, providing 200 mV of
audio output for recording purposes. This jack is
not disabled by insertion of a headphone or speaker
plug into their respective jacks.

(6) PO ADJ

This control adjusts the relative power output
meter.

(7) ACC

ALC voltage and relay connections can be made
through the accessory jack.

5-5

Please insert the ACC plug at all times, to provide
heater voltage for the final amplifier tubes.

(8) TONE OUT

The CW sidetone may be fed to an external receiver
through this jack.

(9) A TRIP IN

Anti-trip input from an external receiver may be
made via this jack, to prevent the receiver audio
output from tripping the FT-101ZD VOX.

(10) KEY

The CW key may be connected at this point. Key-
up voltage is 7 volts, and key-down current is1.5
mA. Be sure your electronic keyer’s output switch
wiil handle these levels.

(11) EXT VFO A

This is a 8 pin DIN jack for interconnection to the
FV-101DM exiernal digital VFO.

(12) EXT VFO B

This is a 6 pin DIN jack for interconnection to the
FV-101Z, FV-901DM and FV-101DM external VFO.

(13) FUSE

This is the fuse holder. For 100 - 117 volts, replace
with only a 5 amp fuse. For 200 - 234 volts, use a
3 amp fuse. Replace fuses only with a fuse of the

proper rating.




(14) IF OUT

Wideband IF output is available at this jack for use
with a spectrum analyzer, etc.

(15) POWER

Connect the AC power cord at this point, being
certain that your AC supply voltage matches the
voltage specification for your transceiver. See the
transformer primary connection chart. When using
the optional DC-DC converter, the DC supply is
connected at this point. DO NOT CONNECT THE
AC POWER CORD TO A DC POWER SOURCE.
OUR WARRANTY DOES NOT COVER DAMAGE
CAUSED BY SUCH IMPROPER POWER CON-
NECTIONS.

(16) TONE

This control varies the CW sidetone output level.

(17) A TRIP

This control varies the level of the VOX anti-trip
circuit,

PIN Mo
12v

Use sv

VFO &V
+500kHz SHIFT
LSE 8V

TX EXT

D VFO 0UT
XCVR VFO IN

BN WK —

EXT VFO A

(18) PTT

External control of the transceiver PTT (push to
talk) system may be made at this jack, for use with
a footswitch, etc,

(19) PATCH

Microphone or phone patch input may be made at
this jack. Impedance is 500 chms.

(20) EXT SP

This is a miniature phone jack for speaker output.
When a plug is inserted into this jack, the trans-
ceiver internal speaker will be cut off. Impedance is
4 - 16 ohms.

(21) DC-DC CONVERTER (OPTION)

The optional DC-DC converter allows operation
from a 13.5 volt DC power source.

(22) COOLING FAN (OPTION)

The optional cooling fan keeps the tubes at a safe
operating temperature, when they are used in a hot
environment. The 2 pin fan power jack supplies
100 volts to the fan.

PIN No
VFQ OUT%FV—1OIZ. FV-9010M)
NG FV-101DM)

GND

EXT 6V IN

AGC N (FV-9011DM)

TX 12V IN

GNOD EFVvH'_HZ. £Y-90 1 DM)

[« B S

RX EXT (FV-101DM}
EXT VFO B

EXT VFO PLUG

YN

TRANSCEIVER EXT VFO

ouT
EXTERNAL VFO PLUG CONNECTIONS

ACCESSORIES

The following accessories are included with your
new {ransceiver:

(1) AC POWER CORD 1 pe.

The power cord comes equipped with a 6-prong
connector for connection to the AC supply.

(2) ACC PLUG
The accessory plug allows access to relay contacts
and ALC voltage. The ACC plug must be inserted
in the accessory socket for proper operation of the
transceiver, whether or not external connections
are being made.

1 pe.

(3) PHONO PLUG

Use these plugs for interface with station equip-
ment via the FT-101ZD rear panel.

2 pes.

(4) SPARE FUSES 5A (3A) 1 pc. each

When replacing fuses, be absolutely certain to use a
fuse of the proper rating. OUR WARRANTY
DOES NOT COVER DAMAGE CAUSED BY
IMPROPER FUSE REPLACEMENT. For 100 -
117 volt AC operation, use a 5 amp fuse. For
200 - 234 volt operation, use a 3 amp fuse.
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CIRCUIT DESCRIPTION
RECEIVER

RF UNIT (PB-2154) Ja  Jm o um

The incoming signal is amplified by the RF ampli-
fier, Qio: (3SKS1-03), a dual-gate MOS FET with
excellent rejection of cross modulation and inter-
modulation. The amplified signal is fed to the
Schottky barrier diode module, Qio2  (ND487C2-
3R), where the RF signal is mixed with a local
signal delivered from Qioa (25C2407), resulting in
a first IF of 8.9875 MHz. The IF signal is then
amplified by Qioz (J310) and fed to Jio1.
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FM UNIT (PB-2219) OPTION

In the FM mode, the IF signal from the RF unit is
fed to Qaso1 (2SK125), where it is buffered and
delivered through a 20 kHz band width monolytic
filter, XFas01 (8.9M20A) to a mixer, Q2503 (28C-
535B). The IF signal applied to Q2ses is hetero-
dyned with the 8532.5 kHz signal delivered from
the local signal oscillator, Q2502 (25C945Q), thus
producing a 455 kHz IF signal. Next the 455 kHz
IF signal passes through a ceramic filter, CFaso:
(CFW455E) and is amplified by a two-stage ampli-
fier, Qasoa4, Q2505 (28C945Q), and then is fed
through another ceramic filter, CFas02 {LFB1S)
to an amplifier limiter, Q2506 (tPC577H), where
any amplified variations in the signal are removed.

A frequency discriminator consisting of CDasox
(SFD4SSS4) and Dzsoa, Dasoq (ISISgFM) pPro-
duces an audio output in response to a correspond-
ing frequency shift in the 455 kHz IF signal. The
discriminator output is first delivered through a
de-emphasis circuit consisting of Ras27, Rases
and Css23, and then sent to Q25150 (ZSC945Q)

When no carrier is present in the 455 kHz IF, the
noise ail the discriminator output is amplified by
Qaso7 and Qzses, and detected by Dasoes, Dasos
and Dasor (1S188FM) to produce a DC voltage.
This voltage is applied fo turm “on” Qase9 (2SC-
945Q). The thermistor, THase: (STD-250) main-
tains the threshold level of the squelch control,
corresponding to temperature changes.

While Q2so09 is “on”, the base of Qas10 (28C-
945Q) is grounded to quiet the audio amplifier.
When a carrier is present the noise from the dis-
criminator output is suppressed to turm “off”
Qzs00, preventing normal action of Qzsio. The
squelch control, VRsp, scts the squelch threshold
level.
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APF UNIT (PB-2217)

The APF UNIT is placed in the audio circuit by the
APF/NOTCH switch on the front panel. For APF
operation, a selective active filter is formed by
Qisoz(a), and the output is delivered to the AF
UNIT through the AF GAIN control.

The sections of Qisg2(b),are also used for the high-
Qnotch filter, APF VR provides for adjustment of
the center frequency of the audio peak and notch
filter.

A portion of the audio signal at AF GAIN control
is amplified by Qise1 (28C1815Y) to provide a
fixed level audio signal to the AF OUT jack on the
rear panel.

1av AF Jo2 A&

5 5 T
+av 100 &l, a
2, % 3 8
APF RF IN2 §g~v~ é gax P\Qozhl I:t
215 Rgs | @ 50
VR&(a) 22K ATK a_,j{, N 2 auoaer  poton
5 p 18K

4 o

248 " NOTOH

a:3 Fo
Q02{b} ,coz HOK 4
2F
7 alﬂv gém;
5 Qot e
ANEBSI il @,‘3;’
=z
AF OUT &
25CiBI5Y

APF UNIT PB=221T {RO.15-}
APF UNIT
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RF UNIT (PB-2154)

The IF signal from J10z2 is delivered to the Schottky
barrier diode module Q102 (ND487C2-3R), where
the IF signal is mixed with a local signal delivered
from Qios (28C2407), producing the RF output
signal. The RF signal is then amplified by Qros
(28C2407) and Qio6 (3SK40M), and fed through
diode switch D110 (1S1007) to the DRIVE UNIT.

FM MODE

The speech signal from the AF unit is fed through
two stages of amplifier, consisting of Qzs11 and
Qas12 (28C945Q), and this amplified signal is
passed to the instantaneous deviation control (IDC)
circuit, where both positive and negative peaks are
clipped by Dasos and Dasoo (18353). The output
from the IDC is fed through Q2513 (2SC945Q),
where the signal is amplified and then fed to the
de-emphasis circuit, consisting of Cas47, C254s and
Lasos. This signal passes through VRazsos, where
determines the maximum deviation, to the modu-
lator Dasi: (FC63) while Qasia (25C945Q) oscil-
lates at a crystal frequency of 8988.3 kHz, and its
frequency is modulated by variable capacitance
diode D3s11. The output from Q2514 is amplified
by Qis1s (28C945) and Q2s16 (28K51-03) and
then fed through a diode switch Dasi1s (18853) to
pin 6 of Jzs06. The output from the terminal is
delivered to the IF unit.
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COMMON CIRCUITS

PREMIX LLOCAL UNIT (PB-2153)

Crystal oscillators Qeo1—Qs12 (28C380Y) generate
the premix local signal at the frequencies shown in
Table 3. Diode switches Deor—De12 (1S1555) select
the proper local signal for the band in use. The
Iocal signal is then delivered to the PREMIX UNIT.
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XCo PREMIX OUT
Frequency Frequency
160m Xeo1| 15.9875MHz | 10.4875~10.9875MHz
80m X ooz 17.9875MHz | 12,4875~—12,9875MHz
40m Xsoa| 21.4875MHz | 15.9875~16.48756MHz
30m Xeos| 24.4875MHz= | 18.9875—19.4875MHz2
20m Xesos| 28,4875MHz | 22,9875~—23,4875MH2
17m Xeos | 32.4875MHz | 26.9875~27, 4875MHz
15m. | Xeov | 35.4875MHz | 29.9875~-30.4875MHz
12m Xeoe| 38,9875MH: | 33.4875~—33.9875MHz=
10m A | Xeos | 42.4875MHz | 36.9875~37.4875MHz2
10mB | Xe:10| 42.9875MHz | 37, 4875"*37.9875“1-!2
10mC | X611 | 43.4875MHz | 37.9875~38.4875MHz
10mD | Xer2| 43.9875MHz | 38.4875~—38.9875MH=
Table 3
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PREMIX UNIT (PB-2152)

The premix signal is produced at Q303 (SN76514N),
a double-balanced mixer, where the premix local
signal from Qse1—Qs12 is mixed with the VFO or
crystal controlled 5 MHz signal. The premix output
frequencies are shown in Table 3. The premix signal
is passed through bandpass filter T301—Ts1s, and:
amplified by Qso1, Qso2 (28C1923R). The ampli-
fied signal is then fed to the RF UNIT, where the
signal is further amplified by Qio2 for delivery to
the transmitter and receiver mixers.
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| po-zisz pacuix RO 31
Do o ency L S B U s B CW, AM/FM
T60m 10 4875—10.9875(MHz) | 10.486—10.986(MHz) | 10.489—10.989(MHz) | 10,4883 12.9883(MHz)
8om 12.4875— 12,9875 12,486 12,986 12.489 12,989 12,4883 — 129883
20m 15,9875 16,4875 15,986 16.486 15.969—16.489 15.9883—16.4883
30m 18,9875 19.4875 18.986—19. 486 18.989—19. 489 189883 19,4883
20m 22,9875 23,4875 22.986— 23486 2298923 489 22,0883 23,4883
17m 26,9875 274875 26,986 27.486 | 26.989 27.489 26.9883—27. 4883
T5m 20,9875 30,4875 29,986 30486 29.989—30. 489 29, 988330, 4883
12m 33.4875—33,9875 53.486—33.986 33.489—33.989 33.488333.0883
0m A | 36.9875—37.4875 36.986—37. 486 36.989—37. 489 36,9883 37,4883
W0mB | 37.4875—37.9875 37.486 -37.986 37.489—37.989 37.4883—37.9883
10mC | 37.9875 38,4875 37.986—38. 486 37.989—38.489 37.9883— 38,4883
W0mD | 38.4875—38.9875 38.486—38.986 38.489—38.989 38,4883 38,9863

5-13




COUNTER UNIT (PB-2086A-3420/PB-2098)

The local oscillator signal is applied to Large-Scale
Integrated Circuit (LSI) chip for display on the
front panel digital display.

The premix signal as shown in Table 4 from the
LOCAL unit, is amplified by Q2301 (38K73). The

amplified signal is further amplified by Qz3e3
(2SC1674) and delivered to the LS1 counter chip,

Q2312 (MSM9520RS). A portion of the output

HPEO82 — TE2318

from Q303 is amplified by Q2304 (28C1815Y)
and fed to gate 2 of Q2301 controlling the gain of

this amplifier.

The output from the LSIis fed to the display. The !
output from pins 24 through 30 is delivered to
scgment drivers Qa313—Qz31e (25A952L) and
digit drivers Q2306 —Q2311 (2SA952L) through a
dynamic drive configuration. Display is performed
by Dazo1 —Da2zes (HP5082-7623), seven-segment
light-emitting diodes.
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To connect
Qzaos

Q232l

Q 2301

COUNTER UNIT (PB-2086A)
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MAINTENANCE AND ALIGNMENT

PREMIX LOCAL UNIT

Premix Local Alignment

L.

Connect the RF probe of the VI'VM to pin 3
of MJ3 .

Refer to Table 6, and adjust the appropriate
transformer for a level of 300 mV for each
band and crystal, as shown in the table.

m) (20m) (1 7m)

"manD | crysTAL | Frequency | FERNGe
160m X so1 15.9875MHz T sox

| 80m Xsoz 17.9875 Toor
40m Xsos 21,4875 Teos |
30m Xsos 24,4875 T o4
20m X nos 28.4875 T sos

C 17m X so6 32.4875 T sos
15m X 507 35. 4875 T sar

T 12m X sas 38.9875 Toos

lomA | Xeos 42.4875 Toos |
19m B Xs10 42 9875 Teio
0mC |  Xeu 43.4875 Teut
10mD| Xere 43.9875 T 612

Table 6.

(1 OmC){I OmBXI OmA)(12m) (| 5m)

PREMIX LOCAL (XTALYUNIT (PB-2163)




PREMIX UNIT

For this alignment, a wideband (not peak) sweep
generator, as well as an oscilloscope, should be
used.

1. Press the EXT select switch. Apply 5.0 - 5.5
MHz sweep output to the VFO output
terminal at the rear apron external VFO jack.
Connect a high-impedance probe of an oscillo-
scope to J3q .

2. Adjust the transformers shown in Table 7
for a flat response across the entire passband.
If you have never adjusted a bandpass filter
previously, this may take some practice.
Perform the adjustments on each band, ac-
cording to the chart.

TRANS—

BAND PR PASSBAND
160m Taor, Taez | 10.4—11.0(MHz)
80m Tsoa, Taesa |12.4—13.0
40m Taos, Taes | 15.9—16.5
30m Tazo7, Taes | 18.9—19.5
20m Tasos, Taio | 22.9—23.5
17m Tar1, Taiz | 26.9—27.5
15m Ts13, Tars |29.9—30.5
12m Tai1s, Tais [ 33.5—34.0
10m Taz17, Tars | 36.9—39.0
Table 7

PREMIX UNIT (PB-2152)




FM UNIT

Set the transceiver to operate at 29.0MHz (10 mC).

RX IF Adjustment

Turn the SQL control fully counterclockwise, and
adjust Tasor and Tzse2 for maximum receiver
noise from the speaker, with no signal applied to
the ANT connector. '

Squelch Threshold Adjustment

Set the SQL control at the 10 o’clock position, and
adjust VRaso: to the point where the receiver
noise just disappears.

Carrier Frequency Adjustment

Connect a frequency counter to pin 8 of Jase1,
and set the MIC GAIN control fully counterclock-
wise.

Adjust T2s01 for a reading of exactly 8988.3 kHz.

TX IF Adjustment

Connect the probe of a VIVM to pin 8 of Jasoe,
and adjust Taso4 and Tasoes for a maximum read-
ing on the VTVM. While this adjustment is being
made, the DRIVE control should be adjusted so as
not to clip the signal in the IF stage. If the DRIVE
control is set too excessively high, the peak cannot
be accurately obtained.

It may be necessary to perform this adjustment a
few times in order to obtain a definite reading.

Jzs01

J2501

QZEOI

Tase1
- XFzs01
\""""Xzsnz
F Fas0e
Qzs14
—— Q2503
f"’“Qzaoz
——CFz2s01
s R2801
—— Q2504
Qes17
Qzsos
;—-"'—CDZSUI

——CFzsoz

Qzsos
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Deviation Adjustment

Connect a deviation meter to the antenna jack, and
connect an audio signal generator to the micro-
phone input terminal, as shown in Figure 17,

Set the MIC GAIN control fully clockwise, and set
VRas02 at the 9 o’clock position. Apply a 1 kHz,
15 mV signal to the microphone terminal, and
adjust VRzs03 for a deviation of *4.5 kHz, as
shown on the deviation meter.

Set the MIC GAIN control at the 2 o’clock posi-
tion, and reduce the output of the signal generator
to 2 mV. Now adjust VRzse2 for a deviation of
+3.5 kHz on the deviation meter.

Directional Coupler P.0
Meter
ANT (Dummy Load)
[eviation
Meter
0
Oseillo
scope
| E | ‘
Audio
Oscillator
Figure 17

VRzs02 at the 9 o’clock position.




OPTIONAL INSTALLATIONS

FT-101ZD DC-DC CONYERTER INSTALLATION

The optional DC-DC converter can be installed in
a matter of minutes. Please follow the instructions
carefully, in order to make the proper connections.

INSTALLATION

(1)

(2)

(3)

)

(5

NUT M3

SWIB B o
m g af H'
N "2'3'60'
50.0°%
7!

Remove the seal covering the chassis cutout
for the DC-DC converter installation on the
rear panel, and install the 9 pin connector
supplied with the kit on the chassis cutout,
as shown in Figure 5.

Remove the nylon clamp binding the 7 wires,
and slip off the vinyl tube from the wires.
Then, insert each of the wires (except the
orange wire) into the short transparent vinyl
tube supplied with the kit, for insulation.

Solder the 7 wires to the appropriate pins of
the connector, as shown in Figure 6.

Install the DC-DC converter module as shown
in Figure 8. Use the four screws supplied with
the kit, Do not force the plug into the socket,
as the connection should be smooth, yet solid.

Check the DC cable fuse socket, located in
the positive (red) lead, to be certain that a
20 amp fuse is installed.

NUT M3

@\ SWi3 g}

)

Ew

Figure 5

(6)

(7

(8)
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When making connections to the battery, be
absolutely certain that the proper polarity is
observed. The RED lead should be connected
to the POSITIVE (+) battery terminal, and
the BLACK lead should be connected to the
NEGATIVE (—) terminal, OUR WARRANTY
DOES NOT COVER DAMAGE CAUSED BY
REVERSED POLARITY CONNECTIONS.

Before connecting the DC power cable to the
transceiver, check the automobile voltage
regulator level with the engine running (bat-
tery charging). The maximum charging rate
should be 15 volts or less. If the voltage is
higher than this level, please adjust the voltage
regulator for a maximum of 15 volts. This pre-
caution also applies to bench power supplies,
which should be adjusted in the same fashion.
Caution should also be taken so that the
transceiver is not operated from a supply volt-
age of less than 12 volts.

Connect the DC cable to the transceiver.
Power connections are made automatically
when the DC cable is connected to the
POWER jack.

—
.
\
W z = 1
al 5 & &[
64 3)3 &2 él LU
A
(56 5
RED
RQ \
Qe OB 97 :
'ORG .
17 PT RECT-A
{POWER) UNIT
Figure 6




2"]'--_ {;“:
4!]%
6&15- o i

FUSE 20n @

Figure 7

Figure 8
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COUNTER UNIT (PB-2086A) INSTALLATION
ON FT-101Z

The installation of the New Counter

unit (PB-

2086A) to the FT-101Z economy can be easily
accomplished in a matter of minutes.

Counter units PB-1980 and PB-1980B cannot be
installed in FT-101Z' with serial number above

XX160001.

PARTS NEEDED

Optical Filter with double-face tape (H
Counter Module {1
Guide Pins (2)
Support Tower (1)
Vinyl Tubes {2)
(1) Remove the top cover of the transceiver,

(2)

(3)

(4)

(5)

(6)

(7

according to the drawing on page 3-5.

Remove the screws marked “A” in FigurelO
These screws support the LED board.

Remove the screws marked “B” in FigurelO,
as well as the tension spring, and remove the
analog display panel.

Locate the analog display lamp. Cut the leads
to this lamp, insert T lead each into the vinyl
tube supplied with the counter kit, and posi-
tion these leads out of the way of the VFO
gears, etc.

Install the orange optical filter on the inside
of the front panel of the transceiver, in the
position formerly occupied by the analog
display panel. Be sure that it is correctly
centered. The filter is held in place by the
double-face tape included with the filter.

Replace the LED board with “A’ screws. In-
stall the support tower into the hole marked
“C" in Fig. 10.

Install the Counter unit with the screw pre-
viously installed at “B” for securing the
counter module at point “C”. Use the two
plastic screws supplied with the kit for secur-
ing af point “B”. Connect the Molex plug into
the board connector J2aoz on the Counter
unit (if your transceiver bears a serial number
smaller than XX159999, use the supplied con-
nector assembly for this connection). The co-
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(8)

(9)

axial cable from the Counter unit is connected
to point “F” in Fig. 10,

Remove the 820ohm (Gray-Red-Brown)
resistor from the terminal strip marked “E”
in Figures 10 and 11.

Close the transceiver. No alignment of the

unit is necessary.

I

o
N

*ﬁ;ﬁ -
. °: T3
e ¥ 52302

]

9]

A 5
= aag ]

o

LED BOARDNEE'_—vu

\TENS[ON

Uumﬁfﬁx
B SPRING
Figure 10
\@ﬂ
NB-FIX
UNIT

{Entarged) Part E

Figure 11

P g SR
- - !

[ LED BOARD I[
PREEQEE O
Double /‘_—‘——---_.,7Am -"/
oo N \

Figure 12




FM UNIT INSTALLATION r 1

[T ‘
1

H ! Jb S L
1. Remove the top cover of the transceiver, as — = =
shown in Figure 1 on page 3-5.
2. Remove the two screws (shown as “C” on
Figure 13) from the IF unit, and replace with 0 0
the two post screws supplied. L W | S
1]
3. Install the FM unit in the space over the IF @%
unit, and secure it with the mounting screws
previously removed from the IF unit. o
4. Connect Pio (3 pin) to J2s04; P32z (3 pin) to —
Jz2503; and P20 (8 pin) to J2s06. During this z 3|
procedure, be sure not to press to heavily on 1 | FIT_'] ml%—l
the connector, so as not to damage the unit.
5. Unplug P14 (yellow shielded cable) from Jio1 )
on the RF unit, and connect it to Jio1 on the Figure 13
FM unit. Then connect P2so1 (yellow shielded
cable) to J1o01, by referring to Figure 15.
6. On the RF unit, unplug P11 (red shielded )
cable) from Jro2, and connect it to J2so0s on e s
the FM unit. Connect P22 (red shielded cable) — FM UNIT —_
from Pao (connected to J2s0e6) on the FM !
unit, to Jio2 on the RF unit, as shown in ‘l/eow:wmm
Figure 15. . IF_UNIT L
Figure 14
N L RF UNIT
&) =
\NB/FEX UNIT @ a0
PB"'IQGs L = - —4 @-f —...\
. !
IF UNIT . L= i@) 1 !
BED COAX. .~ 1 e — —h R |
— |
% ‘
L !
g ) ;
sses ] i
gl s FMUNIT ;
Ddzm (G  pe-2218 |
|
GRAY SHELD T T ha gesor ] I
GRAY, [ — |
12501 |
& &5 |
@ |
Lol |
32 | PhNa |
res 3 Plgw—emf\mr I
= M?Fbwv SHELD viLoow, 2 GRAY CoRK. /)
PN dall= - .

Fipure 15
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AM UNIT INSTALLATION

(1)

(2)

(3)

(4)

Remove the top cover of the transceiver, as (5) Locate the 3-pin and 8-pin Molex connectors
shown in Figure 1 on page 3-5. ir the vicinity of the IF unit. Loosen their
Refer to Figure 13, and remove the mounting cables, as necessary, from the harness re-
screws marked “C* on the [F unit. straints, in order to make the following con-
. . nections. The 8-pin connector P20 connects
Refer to Figures 13 and 14, and install the p.
. . . to Jaao3; the 3-pin Pis connects to Jz2402;
AM unit atop the IF unit, using the mount-
. . RCA plug P22 (from P20) connects to Jioz
ing towers and screws supplied. ,
on the RF unit (remove Pi1 from Jroz, and
Unplug P21 from J1s, as shown in Figure 16, very carefully insert it into Jz40s on the AM
and reconnect P21 to J2401. Connect Pa2soi1 unit).
from the AM unit to Ji1g.
L & After Prod, #17
Lr RF_UNIT
@ == \ <
NB/FIX UNIT ©
RmmPZZ__‘
IF UNIT(PB-1963) ARERD) § i
REC COAX,
: J
,_|[_.,.,ﬁ,.._.4.‘...._l_—-
P NeTide- I
T GRAY 00X
Gy PB-2154
(&) N [ —— =]
Send J2403
AM UNIT{PB-2040} J2501 -
PFQ/ 02 @ﬂDd Paaor
9
@ @®
GRAY SHELD n GRAY COAX.
Figure 1 6
(T T T T e T e e e 1
| |
"W“] 551 351 costhda Yasts »! Y }~ ...{ oro15 }—-{ anbie }—-ua’]r:
El g T Tl ST o Dl il 90 w2 A 8 g (8
i uooigg fsgaaam |
| i
A ! IF AvP MiXx FILTER AMP LM FILTLR 1
IF \. 02501 52503 H CF2501 H 22504 02503 CF2502 I
IH ] 25K125 2505358 LE&45% 25C5450 250945Q LFHI1S l
I I
oGl Iyl (o o]
i & 00510 02503,0250 02308 |
| J 2579450 Eia8E M 12 SPCSTTH
e | E
| 50 sw HOSE AMP {HG\SE FME
22509 02508 02507 i
| 2503450 2509450 2565450 [
|
[Fr-toiz FM BLOCK OIAGRAM J
- ——— RECEIVE
- - TRANSMIT
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REPAIR PARS

Symbotl No, Part No. Description C6 K30279052 | Dipped mica 500wV 1100pF
: IC, TRANSISTOR (DM19D-112K5)
Q2 G3104960Y| TR 25A496(Y) C5 K30279062 " " 500 WV 3000 pF
Q1 G3206160R| ” 2SB616R(S) (DM 9D-302K5)
Q4 G3408800 | " 25D880(0) C59, 66 K31306800 | Moulded mica 1 KWV 80 pF
Q3 G10900670 |[IC uPC14308 C17 K02279001 | Ceramic 500 WV t pF
G1090080¢ | »PC78LOS Ci0 K02279002 “ " S pF
Ci18 K02279003 " - 47 p¥
Cil K(00279001 '’ "’ 200 pF
C20 K00279002 ! ” 470 pF
DIOCDE C1o K00359003 i 1KV 3 pF
D1 G2090029 |Ge 1IN6O C15 K02309002 '’ " 5 pF
D2-5,10—14 | G2(015550 [Si 151555 Ci4 K02309003 " " 100 pF
D6 G2090001 | ” 16D1 C3 K00329002 " 1.SKWV 460 pF
C9 K00359001 ” 3KV 100 pF
C1 K12359001 " " 1000 pF
C74,75 K13170102 " S50WV __ 0.001 pF
RESISTOR €29,34,35,41, | K13170103 i " 0.01 pF
R22, 24 J01245220 | Carbon film 1/4W TJ 228 73,7681
R23 101245330 oo o 332 |C12,22-24, |KI13170473 " d 0.047 uF
Ri4 101245560 v " 56 2 39,40,56,58,
R7, 11 J01245101 " i oo 100 &2 60,68,69,82,
R18, 26 J01245821 " " oo 8200 84
R4, 5 101245102 i " oo 1k2 | C27,128,36 K12279004 " 500 WV 0.0047 uF
R§, 19 JO1245152 " o oo 1.5k | (C54, 55,61 K12279002 " ” 0.01 uF
JO1245182 " ! oo L8kst (225,26 K12329002 ” 1.4KV_ 0.0047 uF
R17 J01245222 i " oo 22k JC37,64 K12325001 ” " 0.01 uF
R20 J01245474 " i "o 470k [C42-51 K21270002| Feed thru 500 WV 0.001 uF
R2 710276100 | Carbon composition 1/2WGK 100 (ECK-L2H102PE)
RY, 10 - " " 1w S6r |63 K40120476 | Electrolytic 16 WV 47 uF
(with L.5, L.6) C72 K40120107 " S50WV 100 uF
R3 J10276101 i " " 100 [C65 K40120337 ” " 330 uF
R1,8 710276222 " " v "a22kn |Ci0 K40120106 " “ 10 uF
R25 J30356150 [ Cement v 150 |Ce7 K40109011 " 10WV 33uF
K50177104 | Mylar S0WY 0.1 uF
POTENTIOMETER
VRI J60800078 | VME1AX46E  5MI1112 10kQB VARIABLE CARACITOR
‘VR2 J62800053 | KI6BAON4C 500 kaeB/20 kQB VCl1 K 90000026 | YB-250 250 pF
VR3 J62800052 | K16BAOMC SkQA/S5k B vC2 K90000016| C134E125
VR4 J60800079 | K1611000HE 5 k1A i
VRS J62800056 | K16BA1AOS 5kaB/2k C
VRé 762800054 | EVHCOAS15B23 5knBx2
VRT7 J62800055 | EVHCOAS15B24 Sk0B/Sk A TRIMMER CAPACITOR
VRS T60800037 | VM10A654A 1kOB TC1 K91000007 [ TSN120C 10Px 2
VRS, 10 J60800038 | VM10A654A  5kOB )
VR1i 160800077 | K1611000AZE 5 kOB
INDUCTOR
Ll 10020534C
CAPACITOR L2 100206118
Dipped mica 500WY 5pF L3 11020690
C13,19,21 K30276271 " " “ 270 pF 14 L1620064
‘ ' (LCQL7271KS) Ls, L6 L1020308B
Cs K30276331 oo 500WV  330pF | (R9,R10)
(LCQL17331KS) .7 L1190001 {ELO7i0-251K 250 uH
C7 K30276621 oo S60WV  620pF |18 £1190017 | FL-5H-102K 1 mH
(LCQ18621K5) L9 10020705
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REPAIR PARTS

TRANSFORMER 119 P10%0111 17045
T1 LOO20544A 20 P1090152 D8-703B-11
T2, T3 L0020074
MULTE JACK
METER MIE P4090001 |[1215-10B-105A
M1 M0090002 | Y-45-02 MI2 P4090007 | 220D-20B-205A
MI3 P4090002 |1218-14B-105A
SPEAKER
SP1 M4090024 | SE-92B8 40 3IW PLUG
P P1090079 :5047-12A (with wire T9201410C)
P2 P1090080 |5047-13A( " 7 T9201300F)
P3 P1090082 |5047-15A( " 7 'T9201310E)
POWER TRANSFORMER P4 P1090086 |[5047-19A
PT1 L3030028 |52-74 Ps P1090082 |[5047-15A (with wire T9201330E)
P6 P1090075 | 5047-08A
P7 P1090072 | 5047-05A (with wire T9201350A)
P8 F1090075 |5047-0BA( 7 T9201310E)
RELAY P9 P1090079 |[5047-12A( " " T9201310D)
RL1 M1190004 | FRL-263 D012/04CS801 P10 P1090083 |5047-16A( 7 “ T921370D)
RL2 M1090002 | MX2P P18 P1090070 |5047-03A( " 7 T9201420C)
Pil, 14,22 POOS0045 | SQ4052
P15 PO090002 | SIS908
Pio P0O090005 | SI-7502
RELAY SOCKET P19, 23 P1090070 | 5047-03A
RLSI M1490010 ] 263H204 P20 P1090075 | 5047-08A
RLS2 M1490001 | PX08-1 P2l PO090075 | P-7015P
SWITCH FUSE
s1 NO196070B Fl Q00000035 S A (100V--117V)
52 NO190090 Q0000004 3 A (200V—-234V)
83% (Lot 1-7) | NO190025 | ESR-E485R20
8§3* (Lot 8») [NO01%0037 } ESR-E486R20
54,5 N7090005 | WD9223
FUSE HOLDER
FH1 P2000012 | SN2059
FH2 P2000003 | F3265
COOLEING FAN
FANI1 M2090001 | 2SB10A
PILOT LAMP
PL1I Q1600010 | BQO41-22803A
RECEPTACLE PL2-5 Q1000033 | K0252-6-8 {BQ054-32732B)
11 P1090004 SG7814
I3 P1090134 5G7627
J2 PGO9G0O11 FM1448
14 P1090033 D6-701B00 Q5000010 | Thru terminal FT-8M1
Is P1090075 | 5047-08 (with wire T9203200A) Q4000002 " A339 (HY)
J6 P1090014 SI750%8-1 Q6000042 | Terminal block ML-3182 20P
37 P1090028 M-BR-06D Q6000004 " 1L2PS (2-0) .
I8 P1090040 SA607B0O0 Q6000007 ’ 1L3PS (2-0-1)
J9-14,18,21 | P1090133 STR-01-H Q6000016 ” 1L5PS (4-0-1)
15 P1090230 SG-8022 Q6000003 " 1L2PS (1-G-1)
P1020045 AC9-PF Q6000008 " 1L3P (3-0)
7 P0090047 QS8-DB6-ML Q6000011 ” 1L4P (2-0-2)
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REFPAIR PARS

Q600005 Terminal block I1L2P (0-2) CAPACITOR
Q6000014 " IL5P (3-0-2) C138 K021792003 | Ceramic 50WV CH 2pF
C106 K02172040 ' o 4 pF
C125,126 K00175680 " * 8L 68 pF
C103 K00175101 * e 100 pF
_kkk%k*x LED B BOARD * % % % % Ci24 K30176391 i "o 390 pF
PB-1390 F0001390 |P.C. Board C102,104,116, | K13170103 ' " 0,01 pF
D9 G2090060 |GD4-203-SRD 119-12t%,
130,131,135,
140,144,145
C101, 105, K13170473 " ' 0.047 pF
107-115,
117, 118,
- - 122, 1723,
Symbol No, Part No. Description 127129,
PB-2154A F0002154A |Printed Circuit Board 132—134,
C0021540 |P.C.B. with components 136,137,139,
142, 143 _
Ci41 K40120336 | Electrolytic 16WV 33uF
IC, FET & TRANSISTOR
Q102 G2090135 |IC (Ring Module) ND487C2-3R
Q106 G4800400M | FET 38K40M TRIMMER CAPACITOR
Q101 G4800510C | 38K51-03 TC101 K91000019 | ECV-1ZW 10x 40 10 pF
Q103 G3096019 " 1310
Q104, 105 G3324070 |TR 28C2407
INDUCTOR
107 LO020491 0.32uH
DIODE L108 L1190005 [FL4H-IROM ipH
D110 G2010070 [Ge 181007 L1112 11190033 |FLSH-820K 82 uH
D103, 104 G2015550 |Si 181555 L102,103,105, L1190016 |[FL5H-101K 160 uH
D101, 102,  |G2090027 | 18853 166,113,114
105-109 L104,109,111 |L1190020 |FLSH-151K 150 gH
Li01,110,115 | L1190038 |FL5H-271K 270 pH
RESISTOR
R122, 131 100245479 {Carbon film %W VI 4.7 TRANSFORMER
R109,110,115, }J00245100 " " " " 100 T101-103 LO020788A
116,124,125, Ti04 LO020221A
140
R135 100245560 " ” ' " 560
R106,107,113, |JO02451(1 " " " " 100 0
114,139 JACK
R108,117,126 (¥00245121 " " ” " 1202 (7101103 PI0200I8 |[5Q-3081
R121, 130 100245151 " " " " 508
R123,132 JO0245221 " " " " 2205
R136 100245331 d ” " o 3300
R119, 128 F00245561 " " " " S560 0
R105,111,112, 1300245102 " " ' ” 1ka
120,129 B
R118, 127 F00245152 " " " " 1.5k Symbol No, Part No. Description
R141 00245222 oo " 2.2ks2 CO019610 }NB-FIX unit with components
R102 J00245272 v " 2.7k2  {PB-1961B FO001961B | P.C. Board
Ri04, 133 100245562 * " “ " 5.6 k2
R13R8 100245103 " o “ o 10k
R137 100245183 oo " " 18 ka2 TRANSISTOR
R103, 134 J00245393 oo " 39k Q201204 G3303720Y T 28C372Y
R101 J00245225 oo " 2.2MQ  [Q205, 206 G3315830 28C1583
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REPAIR PARTS

DIODE CRYSTAL SOCKET
D201 -204 (2090029 | Ge IN6(Q XS5201 P3090025 |5-14 2P
D205-209 G2015550 | Si 181555
MINI CONNECTOR
RESISTOR J201 P0090037 | 5048-08A
R208,216,224,{ 100245101 | Carbon film 1/4W VI 100 11202 P0O090038 |[5048-12A
230,238,239
R204 J00245221 " " oo 2200
R222, 236 100245471 " ” oo 470 o
R231-233,235| 100245561 oo oo 560
R206,215,221, | J00245102 " ” oo 1k
234,237 _
R207 J00245222 roon oo 2.2k | Symbol No. Part No, Dascription
R240 110245472 oo oI 4.7kn C0021520 | PREMIX unit with components
R210 J00245472 " " Y § 4.7k&: {PB-2152C F0002152C [ P.C. Board
R205,209,218 (100245562 " " o 5.6 k&2
R202,203,212, 1J00245103 * " v 10kn
214,225,226 IC, FET, TRANSISTOR
R201,220,223 | 100245153 oo oo 15k |Q303 G1090062 {IC SN76514N
R211,2:3,219 [ 100245223 " " oo 22k | Q301,302 G3319230R{ TR 25CI1923R
R217 JO0245683 " " o 68 kO
DIODE
CAPACITOR D301-318 G2090027 |Si 15853
C216-218 K30176331 | Dipped mica SOWV 330 pF )
C234, 236 K30176471 v " 470 pF
C235 K30176821 " " " 8320 pF
€208, 209 K02175150] Ceramic S0WV NPO 15 pF RESISTOR
C206 K00179005 " " 8L 20 pF R323 J00245100 | Carbon film 1/4W VI 100
C204 K00175101 " o 100 pF R331 J0G245680 oo ' " 68 02
C201 K00175331 | Ceramic disc o 330 pF R301,303,305, | J00245101 ' " " " 100 0
202,203,205, | K13170103 | Ceramic " 0.01 xF 307,309,311,
211,212,221, 313,315,332, B
225-221, 333
229-233 R317 J02245101 oo 8] 1000
C207,210,213, | K13170473 " v 0.047 uF R322,324,327, 1 J00245221 " * ' | 2200
215,219,220, 328,336
223,224,228, R337 302245102 “ " 8 1 ko
237 R319, 334 100245152 " " A | 1.5kse
C214 K40170105 | Electrolytic ” 1 uF R335 100245182 " " " “ 1.8k82
238 K40140475 10wV 4,7 uF R129,330 100245222 ” ” * " 22k0
R302,304,308, | J00245103 " " " " 10ka
310,312,314,
316,318,321,
TRIMMER CAPACITOR 325,326
TC201, 202 K91000016 | ECV-1ZW  50x 32 50pF R320 100245333 " " " ' 33 k0
INDUCTOR POTENTIOMETER
L207, 208 L1190007 |FL4H 1R8K 1.8 pH VR301 J50710502 | V10K-8-1-2 S5knB
L204-206 LiI190016 |FL-5H 101K 100 pH
L.201-203 L1190017 |FL-5H 102K I mH
CAPACITOR
TRANSFORMER €335 K30176271 | Dipped mica 50wV 270 pF
?201, 202 10020140 |R12-4170 C331 K30176331 " " ' 330 pF
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REPAIR PARS

T401,406,408, L0020141 RI124171 X503 H0100422 |HC-18/U 8988.3 kHz
415 X504 H0100423 " 8989 kHz
T405 L0020221
T411 L0O020460
T412 L0020209
RESISTOR
F00245560 | Carbon film 1/4W VI 560
R509,539,557 | }00245101 oo oo 100
MINI CONNECTOR R511 100245121 oo oo 1200
1401 PO020038 5048-12A R533, 546 J00245151 oo oo 1500
J1402 PO0O20039 5048-13A R503,513,524,; 100245221 rooom oo 2200
J403 PG090040 5048-15A 525
R512,522,538 | 100245471 oo oo 4700
R504,514,520, | 100245802 oo oo tkn
TP401-412 Q5000011 | Wrapping terminal C 523,548,561
R515 00245222 oo oo 2.2kn
R534,535,565 | J00245272 oo oo 2.7kn
R510,562,569,| J00245332 oo oo 3.3kn
578-580
101245472 oo ) 4,7kQ
R510,506,531,| 100245472 oo A4 | 4,7k
Symbol No, Part No, Description 536,537,544,
C0019640 | AF unit with components 545,549,550,
PB-1964A F0001964A| P.C, Board 563,566,575,
576,581
R521,527,532 [ J00245562 oo oo 5.6 ko
R541,542,568,| 100245682 oo e 6.8 k2
IC, FET, TRANSISTOR 579
Q503 G10900677 {IC MC3403P (uPC324C) R501,507,519, | 00245103 oo oo 10k
Q506 G1090064 | MC14024B 529,555,556,
Q504 G1090100 | SN74LS123N 558,571,572
Q502 1090086 | TAT063P R517, 551 100245153 oo oo 15 k&2
Q501 G1090164 | pPC2002H R508,518,528, | 100245223 oo oo 22k0
Q505 G10%0120 | ” NIM78L0S5 540,554,573
Q514 G3090035 : FET 2SK19TM-GR R584 J01245223 "o B W | 22k
Q515 G3105641 | TR 25A564A R559 1002453193 oo A ) 39 k0
G3303730 | 28C373 R567 100245473 oo oo 47 k§¥
Q507, 508 G3307320G| 7 28C732TM-GR R516 J00245563 oo oo 56 k2
G3310000G| 25C1000GR R547, 574 J00245104 oo oo 100 k2
Q512 G3313830 | 7 25C1383 R360 J00245154 oo oo 150 k&2
Q509,510,513, | G3318150Y( 28CI815Y R553 100245224 oo "o 220k
516 R526 100245274 oo oo 270 k&2
Q511 G3318150G| 25C1815GR R552,564,577 | J00245474 oo oo 470 k&t
R582 JO0245824 oo oo 820k
RS§05 J10276229 composition 1/2W GK 2.2 §1
R502 732276010 | Wire wound [W 19
DIODE
D519, 511 G2090029 | Ge ING0
D502-505 G2090118 | ” 18897
D507-509, G2015550 | 8i 181555 POTENTIOMETER
512-517, VR501 J51727101 | CR-19R 100 2B
519-522
D3sm, 518 G2090001 | 10D1
D506 G2090027 | " 18853
CAPACITOR
C513 K30176511 | Dipped mica S0WV 510pF
C511 K02172050| Ceramic “ CH SpF
CRYSTAL C522 K02173100 " v 10pF
X501 HO0100260 | HC-6/W 3200 kHz C514 KO6175270 " R4 27 pF
X502 H0100421 | HC-18/U 8986 kHz C546-—-548 K02175390 " *  CH 39 pF
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510,532,534, | K02175101 | Ceramic 50WVCH 100 pF 1503 PO0O90037 5048-08A
555, 566 1504 POGS0042 5048-05A
533 K02175151 '’ oo 150 pF 505 PO0O0041 ) .5048-03A
C558, 559 K00179020 ' 8L 240 pF
Cs512 K06175271 " Tom 270 pF
C504,519-521, | K13170103 " “ 0.01 uF
523,531,535, R0042800A] HEAT SINK
542-545,570 :
509,537,574 K13170473 N " 0.047 uF
C516 K50177102 | Mytar S0WV 0.001 wF -
C526 K50177472 " " 0.0047 uF
C518,529,530, | K50177103 " " 0.01 uF
572 : ]
(C525,539-541 | K50177223 " " 0.022 uF Symbol No, Part No Description
528,556,569, | K50177473 " " 0.047 pF C0021530 | PREMIX LOCAL unit with
573 components
C503 K50177104 i o 0.1 uF PB-2153A F002153A| P.C. Board
C507,517,527, | K40170105 | Electrolytic  * 1pF
550,551,560,
567,568,571
C557 K40170225 " " 2.2 uF ] ) TRANSISTOR
C561 K40170335 " " 3.3uF Q601-612 G3303800Y 25C380TMY
€536 K40140475 ' 25WV 4.7 uF
505,515,538, { K40120106 o 16WV 10 uF
552,554,564,
565 DHODE
524,553,563 | K40120226 ” " 22 uF D601-612 G2015550 | Si 181555
C508 K40120476 " " 47 uF
C501 K40120107 " " 100 uF
C506 K40120227 o " 220 uF :
C502 K40120477 " " 470 pF RESISTOR
C562 K40120336 " o 33uF | R605,610,615,] 100245101 | Carbon film 1/4W VI 100 2
620,625,628, o o
630,631,636,
. 637,641,642,
TRIMMER CAPACITOR 646,647,651,
TCS501-505 K91000013 | ECV-1ZW  20x 32 20 pF 652,656,657
R632 J00245151 e oo 130 2
R61I8 J00245221 o o oo 220 2
R623 T060245271 oo oo 27100
{NDUCTOR R603,608,613 | 100245561 o " oo 560 2
L502 L1190023 | FL-5H 220K 22pH [ R604,609,614,] T00245102 oo Hoon 1k&
L501 L1190038 | FL-5H 271K 270 uH 619,624,629,
L503-506 L1190017 | FL-5H 102K TmH | 633,638,643,
648,653,658
Ro62 J00245182 " " oo 1.8k
R661, 663 J00245222 ’ " oo 2.2k
TRANSFORMER R602,607,612, [ J00245333 " " oo 33k
T501 LO020209 617,622,627,
" 634,639,644,
649,654,659
R601,606,611, | J00245563 oo oo 56 k&2
RELAY 616,621,626,
R1.501 M1190002 |[FBR211A DO12M 635,640,645,
650,655,660
MINI CONNECTOR CAPACITOR
J501 PO0G90043 5048-19A Co07 K30176271 Dipped mica S0WV 270 pF
¥502 P0090040 5048-15A C603 K30176331 " " " 330 pF
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C643, 638, K02175470 | Ceramic 50WV CH 47 pF RELAY
642, 646 RL701 M1190002 |FBR2I1A DOE2M
C630 K02175560 " o 56 pF
C626 K02175680 " o 68 pF
C623 K02175820 " o 82 pF
C619 K02175101 " oo 100 pF SWITCH
Cels K02175151 " o 150 pF 5101 N4050006 | 6B0003CC2060
Cel1l K02179023 " o 180 pF
C601, 602, K13170103 " . 0.01 puF
604605,
608610, MINI CONNECTOR
612—614, 1701 PO0S0049 5049-16A
616—618,
620—-622,
" 624, 625,
627629,
631—633,
635-647,
639641, Symbol No, Part Mo, Description
043-045, C0014400 } VFO assembly 3420
647649 PCB with components
PB-1440B 700014408 | P.C. Board
CRYSTAL
X601 HO101470 | HC-i8/U 15.9875 MHz FET & TRANSISTOR
X602 HO101480 " 17.9875 MHz Q302 G3090035 | FET 25K 19TM-GR
X603 H0101490 " '21.4875 MHz Q801, 803 (G3303800Y] Transistor  2SC380TM-Y
X604 HO102294A " 24,4875 MHz
X605 HO101500 o 28.4875 MHz
X606 H0102295A " 32.4875 MHz
X607 HO101510 " 35.4875 MHz DIODE
X608 HO102296A i 38.9875 MHz D801 G2022360 | Varactor 182236
X609 H0101520 " 42,4875 MHz
X610 HO0101530 " 42,9875 MHz
X611 HO101540 " 43.4875 MH:z
X612 HO101550 ”* 43,9875 MHz
RESISTOR
R809, 811 J00245101 | Carbon film 1/4W VI 100 2
RB807 100245221 oo oo 2200
TRANSFORMER R803, 808 100245222 oo oo 2.2k0
T601-612 L0O020017 R80O2 100245332 oo oo 3.3k
R8O J00245103 oo roon 10 k2
R803 J00245183 oo oo 18 k2
R804 100245223 e 22kQ
INDUCTOR R8&06, 810 100245104 oo e 100 k&2
L601 L1190016 | FL5H-101K 100 eH
CAPACITOR
ca27 K02179001 | Ceramic disc S0WV CH 1pF
C829 K02179003 " oo 2 pF
C828 K06172040 " A 01 4 pF
Symboel No, Part No, Pescription CRO7 KO2173080 " ” * CH 8 pF
C0019660 | SELECT SW unit with componeitts C801 K06173080 " " voour 8 pF
PB-1%66C F0001966C | P.C. Board C803 K06173100 o R 10 pF
C804 K02175180 ” " CH 18 pF
C805 K02179012 " oo 30 pF
DIODE C814 K02179013 " oo 33 pF
D701 G2090001 ]Si 10B1 C808, 818 K02175390 " oo 39 pF
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C811 K02179023 | Ceramic disc S0WY CH 180 pF RESISTOR
821, 823 KO00175471 v ” o 470 pF RI08 J01245560 | Carbon film 1/4W TJ 56 &
C809,810,812, [ K13170103 " " " 0.01 uF RIOS J10276220 " composition 1/2WGK 22 &
815,819,820, R901--904 J10276474 "’ o T 4T0kD
824,826 RG07 120339001 | Metallic film 2W 0.4 0
C813 K30176431 | bipped mica " 430 pF
C802, 822 K30209001 " ’ " 1000 pF
825 K70167334 | Tantalum 10WV .33 pF
CAPACITOR
Co01-905 K13170103( Ceramic 50WV 0.0t uF
C908-911 K40140106 | Electrolytic 25WV 10 pF
VARIABLE CAPACITOR €907 K40140107 i i 100 uF
vCanl K90000024 | C521 R112 C906 K41140338 " ” 3300 pF
TRIMMER CAPACITOR RELAY
TC801 KS00006001 | TSN-100D15 15 pF RL901 M1190003 | FRL-264 D012/04CS-01
TC802 K91000016] ECV-IZW  50x 32 50 pF
Q5000011 | Wrapping terminal C
Q5000004 | Test point D
INDUCTOR
L80! LO020268A
LB04, 805 L1190007 | Micro inductor FL4H 1.8 uH
L1803, 806 1.119000% " o ELO710 250 uH
L802 L1190040 " B 54 102K 1mH
[ Smbol Ne. Part No, Description
C0019680 | RECT. B unit with components
RECEPTACLE PB-1%68C F0001968C| P.C, Board
J801 P10%0012 | S8I-6303-1
TRANSISTOR
TERMINAL Q1003 3106390 2SA639
Q3000005 | Lighthouse type Q1001 G3107330 28A733
Q5000011 | Wrapping terminal C Q1002 G3303720Y 28C372Y
DIODE
D16004, 1005, | G2015550 [ S§i 151555
: 10081011
Symbol No, Part No. Deseription P1002, 1003, | G2099002 | 10010
C0019670 [ RECT. A unit with componenis 1012 -
PB-1967 ¥0001967 | P.C. Board D1006, 1007 { G2090001 |~ 10D1
D1001 G2090081 | “ SM1-12
iC, TRANSISTOR
Q901 Gio90i62 |IC uPC78L12 RESISTOR
Q903 G3110150Y| TR 2SA1015Y R1021 J00245681 | Carbon film 1/4W VI 680 @
R1011, 1016, |J00245472 " " oo 4.7k
1020
DIODE R1013, 1015 | 700245103 oo roon 10k
Dog7 G2090001 | Si 10D1 R1014 JO0245123 " " e 12k
DI01-904 G2090002 | 10D10 R1017-1019 | J00245223 " ” oo 22 k0
D905, 906 G2090003 |~ VO6B R1012 J00245563 " " v 56k
D908 G2090007 | Zener WZoal RI1010 J20306562 | Metallic film 1W 56k02
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C341 K30176391 |Dipped mica  SOWV 390 pF  |Q402,419,425 [G3090035 [FET  2SKI9TM-GR
C311,315,319 [K30176561| ~ * g s60pF  |Q401,405,412, |G4800510C| * 3SK51-03
€323, 327 K30176681 | ~ z 680pF | 415,416

C307 K30176751| ~ " 750pF Q408 G3090019 1310
C301,305,309, |K13170103 | Ceramic " 0.01 xF  1Q4a07, 420 G3105641 |TR 2SAS64A
313,317,321, "[Qa04,409,410, | G3303720Y| 7 25C372Y
325,329,333, 417,418,

337-339,343, 422-424

345351 Q421 G33053504] 28C535A
€302,304,306, |[K13170473 | " 0.047uF  LQ411 G3090005 | MPSA13

308,310,312,
314,316,318,
320,322,324,

326,328,330, ' DIODE
332,334,336, D416, 417 G2090029 |Ge NGO
340,342,344 D414, 421 G2010070 | * (GB) 181007
C303 K50177102 | Mylar T % 0.00lgF  |D405-408, |G2090118 | ” 18897
425-428
D401-404, |G2015550 |Si 151555
409-413,
INDUCTOR 419,424
L1302 L1190007 |FL4H-1R8M 1.8sH  |[D418 (2022090 |Varactor 152209
L303 L1190005 |FLAH-1ROM 1ul  |paz2 G2090040 » FC63
L301,304- 306 |L1190017 |FLSH-102K 1mH |p420,423 G2090010 |Zemer  WZ090
TRANSFORMER CRYSTAL
T301, 302 L0020500 X401 HO0100433 |HC-18/U 19.7475 MHz
T303, 306  |L0020501

T305, 306 L.0020502
T307, 308 L.0020835

T309, 310 L0020504 CRYSTAL FILTER
T311, 312 L0020836 XF401 H1100860 XF8.9HS
T313, 314 L0020837 XF402(Option)| H1100880 XF8.9HC
T313, 316 L0020838 XF403 H11008%0 XF8.9HP
T317, 318 L0020839 XF404 H1100470 8.9M20A
T319 L0020210 XF405 H1100%00 XF10GS (XF-10HW)
JACK THERMISTOR
301 P1090018 5Q3081 TH401 G90%0003 D-33A
P301 PO090045 504052
RESISTOR
R0O520 300245220 [Carbon film 1/4W VI 220
R410,411 J01245101 " " A ¥ | 100 2
R402,408,419, (100245101 “ " A | 100 2
Symbol No, Part No, : Description 422423437,
C0019630 }IF unit with components 439,444 446,
PB-1963C F0001963C |P.C. Board 463,464,469,
475,482,483,
497
R425,447,451, 100245221 " " v 2208
IC, FET, TRANSISTOR 486, 0507, ) 7
Q403 G1090063 |I1C TA7060P 0508
Q406 (3090036 |FET 28K19TM-BL R502 100245331 " " oo 3300
Q413,414 G3090034 v 25K 19TM-Y 100245391 " " oo 3902
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R443 JO0245471 |Carbon film 1/4W VI 4700 CAPACITOR
R474, 480, JO0245561 v o 5609 C477 K30176221 | Dipped mica 50WV . 220 pF
0522 : C445,472 K02173100 [ Ceramic " CH 10 pF
R467, 468 J00245681 ” ' "o 680 82 C488, 492 K06175330 " A 1 33 pE
J00245821 " " oo 8200 C489 K06175390 ' ! o 39 pF
R406,416,428, 1700245102 ” " o Lko2 C404,421,432 | K02175470 " " CH 47 pF
440,442,449, 487 K06175101 '’ Uy 100 pF
453,457,459, 459,464,475 [K02175101 * " CH 100 pF
462,488,494, C401,405,406, | K13170103 " " 0.01 uF
0504, 0506, 411,413,415, o
0515 417,419,420,
R429 100245122 " ' v 1.2ko 423,424 428,
R495, 0516 J00245152 " ' oo 1.5kn 430,431,433,
J01245152 ” ' "T) 1.5k 435,440,442,
R454,455,458, | 100245222 v A 2,2k . 443,446,448,
0510 : 451455,
R460 J00245272 " " o 27k 460,465,482,
R401,409,412, [ J00245332 oo oo 3.3k0 484486,
413,431,456, 490,491,493,
496, 0511 494,497
R426,427,476 700245472 oo v 4.7k82 C402,403,407, | K13170473 " ” 0.047 uF
R403,455,481, | 00245562 e o 5.6kQ 408,410,412,
489 414,416,418,
R434, 450 JO0245682 oo v 6.8k 422,425-427
R404,407,420, | 100245103 " ' v 10 ko 429436438
421,424,436, 441,444,447,
471,477,484, 457,458,462,
485,491,492, 463,468-471
0501, 0509, 473,474,495,
0512 498
R433 101245103 oo N ] 10k C449 K14179003 " o 0.1 uF
R470 100245123 " . Y | 12k C461, 467 K50177103| Mylar " 0.01 uF
R415,438,498, ] J00245153 "o v 15k C478 K50177223| " 0.022 uF
499 C409,439,456,| K50177473| * 0.047 ¥
R414 100245273 " ” Y 27k 466,480,481,
R461,472,478, | 100245473 o S 47k 483
0500 C434 K70167224 | Tantalum I5WV 0.22 uF
R405,465,466 | 700245104 o oo 100 k2 C479 K70127225 ” o 2.2 uF
R493 J00245154 " " oo 150k C450,476,496 | K40120106 | Electrolytic 16WV 10 uF
R448,452,487, | J00245184 o v 180 ka2
0503, 0505
J00245334 "o o 330 ke
ROS521 101245274 o " T 270 k2 INDUCTOR
R432 J00245684 oo A 680 k&2 L401-408, Li190016 | FL-5H 101K 100 uH
R49( J00245105 " " "o 1 M2 410,413
J00245225 o " oo 2.2M0 L411,412 11190038 | FL-5H 271K 270 uH
RO519 J10246565 | " composition " GK 5.6 M2 L4069 LO020145 | 5.2 puH 220145
POTENTIOMETER TRANSFORMER
VR401, 402 J51723102 | SR-19R 1 kOB T410 LO020150 | R124074
VR403, 404 151723103 " 10kQB T402,403,404, | L0020140 | R124170
VR405 J51723473 " 47k0QB 407,409,413,
VR407 J50705502 | EVN-A1A-AQ0BS3 5kOB 414
VR406 150705504 | EVN-A1A-ADOBSS S00 kOB
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R1022 J20306390 { Metallic film 1W 390 C1206 K02173100 | Ceramic 50wV CH 10pF
R1003 J20336391 " YW 390 & C1205, 1210 K02179012 “ oo 30 pF
R1006 J20336471 * oo 470 2 1204, 1209 K02175820 “ oo 82 pF
R1008 120336222 " o 2.2k
R1007 J20336332 o oo 3.3kQ
R1009 J20336473 "’ oo 47 ks
R1023 110276474 | Carbon compaosition 2W GK 470 k@2 TRIMMER CAPACITOR
TC1203 K91000032 | B2PY 100 pF
TC1202 K91000079 | BW3P-2 210 pF
K91000033 | B7PY 470 pF
POTENTIOMETER TC1206 K91000013 | ECV-1ZW  20x 32 20 pE
VRI0M I506708103 | VI8K3-2 10 kOB TC1204, 1205, | K91000016 ' _ 50x32 50 pF
1208, 1209
TC1201 K91000078 | BW6P-1 420 pF
TC1207 K91000015 | ECV-1ZW  40x 32 40 pF
CAPACITOR
C1017 K13170473 | Ceramic 50WV 0.047 uF
Ci016 K12279003 ' S500WV 0.0022 uF
C10085, 1006, [K12279004 " " 0.0047 uF ) INDUCTOR
1013,1018 L1201 L0020545 | Trap coil
C1010, 1014, [K12279002 " " 0.01 uF
1015
C100% K40240106 | Electrolytic 250WV 10pF
C1011 K40240336 " i 33 uF
C1012 K40240476 " ” 47 uF
C1001—-1004 | K40270106 ” 450WV 10 uF __ T
C1007, 1008 K40260226 * 350WV 22 uF Symbol No, Part No, Description
C1019 K50177103 | Mylar S50WV 0.01 uF C0021920 | TRIMMER B unit with components
PB-2192B F0002192B | P.C. Board
Q5000011 | Wiapping terminal C
CAPACITOR
C1303 K30176271 Dipped mica S0WV 270 pF
K30176391 390 pF
C1302 K30176621 620 pF
C1301 K30209004 2000 pF
AL OR C1307 K02172050 | Ceramic 50wV CH 5 pF
Symbol No. | Part No, Description C1304, 1308 | K02175680 68 pr
CAPACITOR
C1101, 1102 K43279001 | Electrolytic S00WV 200uF
(CE-62LW)
TRIMMER CAPACITOR
K910000321 B2PY 100 pF
TCi302 K91000079{ BW3P-2 210 pF
TC1301 K91000078; BW6P-1 420 pF
TC1306 K91000028] ECV-1ZW  10x 53 10 pF
TC1303-1305,] K91000016 " 50x32 50 pF
Symbol No, Part No, Description 1308, 1309
0021930 | TRIMMER A unit with components TC1307 K91000029 - 20 % 53 20 pF
PB-2193B F0002193B8| P.C. Board
RESISTOR
CAPACITOR R1303 100245562 | Carbon film 1/4W VI 5.0k
1203 K30176271 | Dipped mica S0WV 270 pF
K30176391 o " " 390 pF
Ci1202 K30176651 " " o 650 pF
C1207 K30209001 " " " 1000 pF
1201 K30209004 | DM19D202K1 50WV 2000 pF
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Symbol No.,

Description

. CAPACITOR
Symbol No, Part o. Dascription C1501 K13170103 | Ceramic 50WY 0.01 pF
C0010920 |TRIMMER C unit with components (DB201YF103Z5L5)
PB-1092 F1001092 |P.C. Board C1505, 1506 [ K50177153 | Mylar S50WV 04,015 pF
] (50F2U153M)
C1503, 1504, iK40179001 |Electrolytic S0WV 1 uF
1508, 1509, (SORC2-1)
CAPACITOR 1511
Cl1406 K30275180 {Dipped mica 500WV 18pF  [C1502, 1507, [X40129004 |Electrolytic 16WV 1O uF
C1405 K30276820 o H 82 pr 1510 (16RE10)
C1403 K30276221 o ” 220 pF
K30276301 o 7 390 pF
14062 K30279123 e 7 710 pF
C1401 K30279058 e 7 2000 pF SWITCH
51501 N4090008 1B0O0GIAC2060
TRIMMER CAPACITOR
TC1404, 1405 [K91000031 | B1PY 40 pl
TC1402, 1403 [K91000032 | B2PY 100 pF
TC1401 K91000078 | BW6P-1 420 pF

C0017140 | Driver board with components

(without vacuum tube)

PB-1714B F0001714 | P.C, Board
[ Symbol N Part No., Description
C0022179 |PCB with components VACUUM TUBE
PB-2217 F0002217 |Printed Circuit Board Vieol GG60%0002 | 12BY7A
IC & TRANSISTOR VACUUM TUBE SOCKET
Q1502 G1090248 |IC AN6S551 V§1601 P3090022 | 5B-9403
Q1501 G3318150Y| TR 28C1815Y
RESISTOR
DIODE R1605 110276470 | Carbon composition 1/2W GK 47 £
Di501 G2090060 |LED GD4-2038RD R1602, 1604 | J10276560 " " -1 X ¢
R1603 J10276101 " " R Ti iR ¢
R1601 110276473 " ' YT 4T RO
RESISTOR
R1506 100245820 | Carbon film 1/4W VI 828
R1501 J00245101 oo o 100 22 CAPACITOR
R1504 J00245102 oo oo 1k C1601, 1602  § K12279002 | Ceramic disc 300wV 0.01 uF
R1514 100245152 oo e 1.5ka C1603, 1604, | K13170473 " " S0WV 0.047 u¥
R1IS511, 1515, [J00245222 .o e 2.2k02 1606
1517 C1605 K30279051 | Dipped mica 500wV 1000 pF
R1516 J00245272 oo oo 2.7k0
100245472 v oo 4.7ks2
R1502, 1508 |J00245103 .o o 10 ka2
R1503,1509 |[J00245123 oo oo 12k INDUCTOR
R1505 100245473 o oo 47k L1601 11190020 | Micro inductor FLSH 150 uH
RI512 J00245563 v oo 56k L1602(R1602) | L1020307
RIS13 100245104 v e 100 kex
RIS10 100245224 oo o 220 k2
RI1507 100245474 oo e 470k Q5000011 | Wrapping terminal C
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.. DIOBE
Symbo! No., Part No Description D1801 G2090001 | Si 10D1
C0017151 | Final board with components D1802 G2090060 | LED GD4-203SRD
(without vacuum tube)
PB-1715B F0001715B| P.C. Board
RESISTOR
R1803 J00245102 | Carbon film 1/4W VI 1k
VACUUM TUBE R1804, 1805 | J00245152 oo r 1.5k
V1701, 1702 | G6090001 614638 R1802 J00245332 oo " 3.3kn
R1801 J(0245472 oo " 4.7k
VACUUM TUBE SOCKET
V81701, 1702 | P3090024 $B-3606 POTENTIOMETER
VRI1801 150710501 | VIOKS8-1-2 50048
DIODE
D1701 G2090002 | Si 10D10 CAPACITOR
C1801—1803 | K13170473} Ceramic S50WV 0.047 uF
RESISTOR
R1701.1702 | 310276560 | Carbon composition 1/2W GK 56 & RELAY
(L1702, 1703) RL1801 M1190002 | FBR211A DO12M
R1703, 1704, | 710276101 " ” S Vi [t X ¢
1705
R1706 J31333010 | Meter shunt 2w 10
SWITCH
8W1801 N4090011 | 2BOGOSFC2060
CAPACITOR
K12279001 | Ceramic dise S00WV 0.001 pgF
Ci703 K12279002 " " " 0.01 uF
- 1704, 1710
C1705-1709, |K13170473 " *OS0WY 0.047 uF
1711, 1712
C1701 K31306102| Moulded mica 1kWV 1000 pF Symbeot No, Part No, Description
C1702 K30273050| Dipped mica 500WV SpF Ce019740 | LED board with components
PB-1974A F0001974A} P.C. Board
INDUCTOR
L1701 L1190¢020 | Micro inductor 150 pH LED
L1704 11190039 " Y 560 pH D1901-1906 | G2090060 | GD4-2038RD
L1702,1703 |L1020307 | RF choke
(R1701,1702)
RESISTOR
R1901, 1902 | J01245102 | Carbon film 1/4W TJ 1k
Q5000011 | Wrapping terminat C
Symbol No, Part No. Description
Symbol No. | Part No. Description €0019750 | LEVER SW board with components
C0019730 | CLAR.CONT.unit with components PB-1975A F0001975A| P.C. Board
PB-1973B F0001973B | P.C. Board
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RESISTOR CRYSTAL
R2006 J01245560 |Carbon fitm 1/4W TJ 568 X2301 H0102272 |[HC-18/U 6.5536 MHz
R2005 J01245101 oo oo 100 &2 :
R2001 J01245121 v o 1208
R2002 T(1245391 oo oo 3900
R2008 100245562 oo A | 5.6 k&2 RESISTOR
R2004 J(1245683 oo Tl 68 ko R2312 700245100 !Carbon film 1/4W VI 100
R2331, 2334, |J01245330 oo Tl 330
2337, 2344,
2343, 2346,
SWITCH 2349
52001-2004" [N30%0002 SLE62301 R2350 300245560 oo A 560
52005 N3090008 SLE64251 R2308, 2318, (100245101 oo “oo 100
2320, 2322,
2324, 2326,
2328
R2301 J01245221 oo S ) 220 &2
R2307, 2310, |J00245221 rooo * VI 220 2
2311
Symbol No. Part No, Dascription R2352 100245331 oo v 330 2
€0020982 |[P.C.B. with components R2351 100245471 oo oo 470 22
PB-2098A F{O002098A | Printed Cireuit Board R2317,2319, 1101245102 oo A ) 1k
2321, 2323,
2325, 2327
R2330, 2333, 1J00245102 oo A 1k
DISPLAY LED 2336, 2339,
D2201-2206 |G2090069 HP5082-7623 2342, 2345,
23438
R2329,2332, 1300245152 oo oo 1.5k
2335, 2338,
PLUG 2341, 2344,
P2201 P1090073 15047-06 (with wire T9202430) 2347
P2202 P1090075 15047-08( " " T9202440A) R2302, 2315 |J00245562 oo oo 5.6 k2
R2313 J00245103 oo oo 10k
R2309 J00245473 oo o 47 kQ
R2304 J01245473 e T 47k
R2314 Jo1245104 oo o 100 k&2
R2316 J006245104 oo A 100 k&2
Symbol No. Part No, Description
Q020862 | P.C.B. with components
PB-2086B FO0020868 | Printed Circuit Board CAPACITOR
C2324 K02179008 iCeramic 50WV CH 20 pF
C2325 K02175820 o "o 82 pF
C2320 K0217510% |Electrolytic 16WV * 100 pF
IC, FET & TRANSISTOR C2301, 23064 {K13170102 | Ceramic 50WVCH  0.001 uF
Q2312 G109024% |IC MSMY520RS C2302, 2305, [K13170103 o v 0.01 uF
Q2320 G1090079 | " uPAS4H 2308, 2309, -
Q2305 G1090299 |~ uPC7805H 2311, 2312,
Q2301 G4800730G | FET 38K73GR 2314, 2315,
Q2321 G3104960Y|TR 28A496Y 2317, 2319,
Q2306-2311, |G3109520L| “ 28A952L 2301, 21326
2313-2319 2330
Q2303 G3316740L| 28C1674L 2323 K50177103 |Mylar " 0.01 uF
Q2304 |G3318150G| 28C1815GR C2322 K71137685 |Tantalum  20WV 6.8 uF
- : C2310,2318 [K40120106 |Electrolytic 16WV 10 uF
C2313 K40109011 o 10WV 33 pF
C2316 K40125001 " 16WV 330 uF
DIODE ' '
D2301-2313 |[G2015550 |Si 181555
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TRIMMER CAPACITOR PO090065 |CONNECTOR PLUG QS-P6FL
TC2301 K91000030 | ECV-1ZW  40x 53 40 pF PO0OS0018 | PINPLUG STP58
PO0O90035 [ ACC PLUG PAGO2BO4
Q0000005 | FUSE (100V-117V) S5 A
QQ000004 " 200V-234V) 3 A
INDUCTOR
1230t 12030068
CONNECTOR A
32301 POOS00S1 | 5048-06A Symbol No, Part No. Description
32302 P0O0900S4 | 5048-07A C0020400 | AM unit with components
12303 POO90037 | 5048-08A PB-2040 FO002040 | P.C. Board
P2301 P0O020045 [ 8Q4052 .
P2303 P1090186 | 3021-03 {with wire T9201380A)
FET & TRANSISTOR
Q2404 G3090035 | FET 28K19TM-GR
Q2406 G4800510C; " 38K51-03
Q2405, 2407, | G3303800Y( TR 25C280TM-Y
B € RTER:(OPTIO0 2408
Symbol No, Part No. Description Q2400 G3307320G} 28C732TM-GR
TRANSISTOR Q2402, 2409 [ G3318150Y[ 25C1815Y
Q3201, 3202 | G3090002 [ T20A6 with insulator
DIODE
RESISTOR D2406 G2090029 | Ge. iN6O
R3202 J31306339% | Wire wound 1w 3.3 D2401, 2402, | G2015550 | Si. 151555
R3201 J20376221 | Metallic film SW 2208 2404, 2405
CAPACITOR CRYSTAL
C3202 K52247474 | Metaltized paper 250WV  0.047 pF | X2401 H0100422 | HC-18/U 8988.3 kHz
C3201 K41140227 | Electrolytic 25WV 220 uF
RESISTOR
CONNECTOR R2441, 2457 | 100245470 | Carbon film [/4W V] 47 &2
P3201 POOO00GE ACOM R2455 100245560 " " v 560
R2411, 2414, | J00245101 " " o 100 &2
2418, 2422,
2425, 2432,
T9012720 | DC POWER CORD 2434, 2447
Q0000009 |FUSE 204 R2406, 2423 | 700245331 oo oo 330 &
R2445, 2452 | J00245471 ” “ o 470 52
R2409, 2419, | Y00245102 "o roo 1k
2435, 2436,
2438, 2440,
2448
. . e R2437 101245102 " " YoTS 1 k&
Symbof No, Part No, Description R2431 300245272 " " I VA 2,7k8
AC POWER CORD R2401, 2410, | J00245332 oo o 13 EkN
T9012380A( 2 wite, 2 prong plug 2453, 2456
T9012481A| 3 wire without plug R2454 101245332 oo T3 3.3kn
T9012582A( 3 wire, 3 prong plug {(UL) R2404 100245392 o A | 3.9k0
T9012484 | 3 wire, 3 prong Australian plug R2420, 2429 | J00245472 " " oo 4,7k8
T9012683A/| 3 wire, 2 prong EU plug R2442, 2444 | 100245562 oo e 5.6k0

5-39




REPAIR PARTS

R2402, 2424, [J00245103 | Carbon film 1/4W VI 10 k2 TRIMMER CAPACITOR
2446, 2449, TC2402 K91000012{ ECV1ZW 10 x 32 10 pF
R2458 J01245103 "o Tl 10k TC2401 K91000013 B 20x 32 20 pF
R2407 J00245123 oo A 12k
R2405, 2433 | JO0245153 o o 15 ko
R2430 J00245183 oo o 18 k2
R2443, 2450 | 100245223 "o o 22k0 INDUCTOR
R2403 J00245273 v o 27k L2401, 2403 | L11900i6 | FLSH-101K 100 uH
R2408, 2412, |J00245333 R v 33k L2402 L1190017 | FL5H-102K 1 mH
2421 L2404 1190038 [ FL5H-271K 270 uH
R2416 100245393 oo e 39k
R2427 J00245563 oo e 56 k2
R2428 J(0245683 o oo 68 k2
R2417, 2426, | 100245104 v o 100 k@ TRANSFORMER
2451 T2401 L0020141 [ R124171
THERMISTOR CONNECTOR
TH2401 G9090003 D33A J2401, 2404 P1090016 5Q3056
32402 PO090041 5048-03A
J2403 | PR090037 5048-08A
P2401 POO900OT5 P-7015
CAPACITOR
C2420 K30176391 | Dipped mica S50WV 390 pF
2416 K02175390 | Ceramic * CH 39 pF
C2417, 2426, [K02175101 " e 100 pIF Q5000011 | Wrapping terminal C
2456 B4025945B | P.C.B. support D
C2418 K02175151 " v 150 pF
C2401 K02179025 " oo 220 pF
C2419, 2421 — [K13170103 ” oo 0.01 pF
2423, 2428,
2429, 2434,
2436, 2437,
24402445, Symbol No, Part No. Description
2449, 2455 C0022180 | P.C.B. with components
2425, 2427 | K13170473 " " 0.047 uF PB-2218 F0002218 | Printed Circuit Board -
24302433,
2439
C2451 K50177102 | Mylar " 0.001 uF
C2407 K30177222( * ” 0.0022 yF IC, FET & TRANSISTOR
C2410, 2415, |K50177103| " 0.01 pF Q2506 G10%0072 |1C uPC577TH
2435, 2438, Q2501 G3801250 |FET 28K125
2447, 2448, Q2516 G4800510C| 38K51-03
2449 Q2517 G3107330Q| TR 25A733Q
C2402 K50177473] " " 0.047 uF Q2503 G3305350B| ” 28C535B
C2414 Ks0177224) " " 0.22 pF Q2502, 2504, | G3309450Q 28C945Q
€2405, 2450, [K40170105 | Electrolytic " 1 uF 2508, 2507~
2453 2515, 2518
C2452 K40140475 " 25WV 4,7 uF
C2406, 2408 [K40120106 " 16WV 10 uF
2409, 2424,
2454 ‘ o _ DIODE
C2446 K40120476 ' ! 47 uF D2503-2506 | G2001880F| Ge 1S188FM
C2403 K40120107 " " 100 uF D2s507 G2015550 | Si 1515535
C2413 K40120227 “ " 220 uF D2508, 2509, |G2090027 | 18553 .
- 25122515
D2511 G2090210 | Varactor FC634
D2510 G9090005 | Varistor MV13
D2516 G2090035 |Zener RD6.8EB3
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CRYSTAL R2504, 2525, [J00245562 |Carbon film 1/4W VI 56k
X2501 HO100431A |HC-18/U 8532.5 kHz 2526, 2533,
X2502 HO100440A " 8988.3 kHz 2543, 2560
R2505 J00245822 oo oo 8.2 k0
R2536, 2545, |J00245103 “ " o 10k
2551, 2553,
CRYSTAL FILTER 2567
XF2501 H1100470 8. 9M20A R2572 100245183 " ' "o 18k
R2513,2527, 100245223 " " o 22k02
2558, 2561
R255% 100245273 " " v 27k
CERAMIC FILTER R2566 100245333 v v 3ka
CF2501 H3200200 CFW455E R2506, 2538, |J00245473 oo oo 47 k&2
CF2502 H3900030 LF-B15 2562
R2535, 2571 JOG245563 oo o 56 k&2
R2501, 2552, |J00245104 " o v 100 k2
2570, 2587
CERAMIC DISCRIMINATOR R2537, 2556 100245124 " o oon 120 k0
CD2501 H7900040 SFD455-84 R2518, 2520, [J00245154 " " e 150 k&2
2529, 2531,
2585
R2547 100245274 " " v 270 k&)
THERMISTOR
TH2501 G9090001 SDT-250
TH2502 G9090003 D-334A
POTENTIOMETER
VR2503 J51721162 |EVL-83A AQOBI3 1 k0B
VR2501,2502 |151721103 |EVL-S3A AOOBI4 10 kOB
RESISTOR J51721503 |EVL-53A AOCBS54 50k0B -
R2588 101254470 | Carbon film 1/4W TJ 47 52
300245560 v | 56 52
J00245820 " " v 820
R2502, 2503, (J00245101 oo oo 100 2 CAPACITCR
2508, 2548, C2506 K(32179004 | Ceramic SOWV CH 3pF
2565, 2569, (DD104CHO30350V02)
2574, 2578, C2556 K00175150 | Ceramic S50WV SL 15 pF
2584 (DD104SL150I50V02)
R2554, 2564 |J00245221 " " v 220 92 C2504 K02179011 | Ceramic S50WV CH 27 pF
R2557 161245221 oo v Tk 2208 (DD104CH270IT50V02)
R2563 J00245471 o A 4 470 2 C2559 K00175330 | Ceramic 50WV SL 33 pF
R2549, 2568 [J00245561 " " oo 560 9 (DD104SL330F50V02)
R2507 100245681 oo o 680 O C2529 K00175470 | Ceramic 50WV SL 47 pF
R2515, 2546, |J00245102 oo oo 1k (DD104SL470T50V02)
2555, 2573, C2551, 2553, [XK06175101 | Ceramic Sowv Ul 100 pF
2577, 2581, 2554 (DD106UTI01T50V02)
2583, 25806 C2550 K06175121 | Ceramic 50wV UJ 120 pF
R2539, 2576, |J01245102 " " A ¥ ) 1k (ECC-DIH121UI2)
2578 2507, 2508 | K02175151 | Ceramic S50WV UJ 150 pF
R2534, 2540 100245152 " " A | 1.5k (DD109CH151I50V(2)
R2542 J00245182 " " o 1.8ka2 C2503, 2537, |K13170102 | Ceramic S50WV 0.001 pF
R2516, 2517, |J00245222 “ " oo 2.2k 2552, 2564 (DB201YF102Z5L2)
2519, 2521, 2566
25_22, 2524, 2501, 2505, {K13170103 | Ceramic S50WV 0.01 pF
2532 2555, 2557, (DB201ZF103Z5L5)
R2550, 2579 {J00245272 " " oo 2.7ks2 2560-2563,
R2530, 2541, [300245332 v v 33k0 2569, 2571,
2544 2572, 2573
R2580 100245392 " " oo 3.9k C2502, 2512, |K13170473 | Ceramic S0WV 0.047 pF
R2514, 1582 |300245472 " " v 4.7k 2558, 2574 {DB207YF473Z5L5) N
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C2548 K19149021 | Ceramic  25WV 0.047 F
(UATO8X473KLAGAE)
C2515, 2530 | K19149025 | Ceramic  25WV 0.1 F
(UAT13X104K-L46AE)
K51176101 | Styrol 100 pF
(50SU101K)
C2513, 2514, |K50177102 | Mylar 50WV 0.001 xF
2517, 2522, (50F2U102M)
2539
K50177152 | Mylar SOWV  0.0015 aF
(S0F2U102M)
C2531 K50177103 | Mytar 50WV 0.01 uF
(50K2U103M)
C2523-2525, |K50177223 | Mylar SOWV 0.022 uF
2535, 2538 (50F2U223M)
C25%7, 2528 | K50177333 | Mylar 50WV 0.033 uF
(50F2U333M)
C2516, 2518— |K50177473 | Mylar SOWV 0.047 uF
2521, 2547, : '
2570
C2536, 2549 |K40170105 | Electrolytic SOWV 1 uF
(SORL108)
C2526 K40140475 | Electrolytic 25WV 4.7 uF
(25RLAT5)
C2532, 2533, |K40120106 |Electrolytic 16WV 10 uF
2540, 2541, (16RL106)
2543, 2544,
2546, 2567
C2534, 2542 |K40129002 |Electrolytic 16WV 47 uF
(16RE476)
C2568 KA40120107 |Electrolytic 16WV 100 xF
(16RL107)
C2545 K40109001 |Electrolytic 16WV 100 uF
(16RE10T)
INDUCTOR
12501, 2502, [L1190017 |FL-SH102K 1 mH
2504
L2503 L1190102 |S8-104K 100 mH
TRANSFORMER
T2501, 2502, |L0020140
2504
T2503 L0020319
T2504 L0020221
CONNECTOR
12501, 2505 |P1090016 $Q3056
12503, 2504 |P0090041 5048-03A
12506 P0090037 5048-08A
P2501 0090075 P-7015P
P0090045 $Q4052




