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~ FT-980
TECHNICAL SUPPLEMENT

This manual is intended to serve as a technical supplement to the FT-980 Operating Manual. Detailed
information regarding functions, installation, interconnections, operation, and installation of options has
been provided in the Operating Manual, and is not reprinted herein. Therefore, this Technical Supplement is
not intended to serve as an independent reference, but to be used in conjunction with the information
provided in the Operating Manual.

Because there are nearly eight hundred semiconductor devices in the FT-980, circuit description information
1s provided in the form of numerous block diagrams and a complete Component Applications list. It is our
hope that this manner of providing functional information will prove to be more convenient for the owner
and technician than would a lengthy verbal description. Those readers who are not familiar with the basic
types of analog and digital circuits that serve as the building blocks of the FT-980 are encouraged to study
instructional material, such as that contained in handbooks on amateur radio and digital circuit design, before
attempting to understand the design of the FT-980. Each block in the block diagrams represents one such
basic circuit, while the Component Applications list provides additional details for each semiconductor.
Specific circuit details are provided in the schematic diagrams.

The few modifications that have been developed for the FT-980 since the start of production are all included
in this Manual. All of the general performance improvement modifications have been incorporated from
Production Lot 3 onwards, while some have been incorporated in some transceivers in earlier Lots (1 and 2).

While we believe this technical information is correct and factual, Yaesu assumes no liability for damage that
may result from typographical or other errors that may be present. Your cooperation in pointing out any
inconsistencies in the technical information would be appreciated.

Yaesu Musen reserves the right to make changes in the circuitry of this transceiver, in the interest of
technological improvement, without notification of the owner.




ERRATA FOR THE FT-980 QOPERATING MANUAL

The following corractions and additions apply to
the first printing of the FT-980 Operating Manual:

Page 20

Later printings of the Operating Manual include
important notes related to the interconnection of
linear amplifiers. Page 3 of this Technical Supple-
ment is a replacement for page 20 of the first
printing of the Operating Manual.

Page 21

The note beneath the drawing of the ACC-2 plug
wiring should be replaced with the following:

“(Do not jumper from pin 4 to GND)”

Page 22

In diagram 2, showing the signal flow through the
IF filters with only the optional CW-W filter
(XF-8.9HC) installed in position XF,,0, the label
on the arrow pointing into the CW-W filter should
say “CW-N”, and not “CW-W”. The CW-W signal
passes through SSB filter position XF;405 .

Page 33
The following paragraph is added to step 3:

If the XF-455.8MCN CW-N filter is not being
installed, and is not installed already, locate
plug P,;, (on J,00: ), and reverse the wires in
locations 3 and 4, so that the white/orange
wire ends up at pin 3, and white/red at pin 4.

Also, the next paragraph is added to step 5:

Check the colors of the wires at pins 3 and 4
of P,; (on J,001 ). Make sure that the white/
red wire is at pin 3, and the white/orange wire
is at pin 4. If not, reverse the connectors at
these pins.

and the drawing at the right is added to the page,
showing the method of removing the wire con-
nectors from P, .




LINEAR AMPLIFIER INTERCONNECTIONS

When a linear amplifier is used with the FT-980, W A
check the current required to control the T/R relay
in the linear amplifier. If less than 200 mA, the
T/R control line can be directly connected to TX
GND and GND on ACC-2 jack. However, also
be sure that a back pulse cancelling diode is
installed across the T/R relay in your linear
amplifier. If this diode is not present, install a

general purpose rectifier diode as shown in Figure
1.

When the required T/R relay current is higher than

ACC-1|
-
200 mA, the T/R control line from the linear © !
amplifier must not be connected directly to the S g BTN,
=
ACC-2 jack, but an extra relay box must be used SE5 nnzqimm¢
to avoid damage to the T/R relay in the FT-980. :EE PINZT )|
. =2 a5
Refer to Figure 2, and make the relay box for the | ‘mg
interconnection. This .relay box is not available CE Ny 3
from Yaesu.
NON-QSK LINEAR AMPLIFIER EXT RECEIVER
INTERCONNECTIONS
FL-2100Z ANT FT-980
7 ) ( S \
RF OUT RF IN ALC RY liﬁp U EEEH
\ ) 0 @ 9 ) ! 'S spkR P (] ACC-2 )
= - - J\ 'J“ L]
|
-l
) | L N
SP-980
ANTENNA The LIN AMP switch must be set to
position ‘2" for non-QSK amplifiers
FL-EI'DDZ]
FC-102 .
EC.802 FT-980(ANT) | EXT ALC
2 GND
— — {:{' 3 TX GND
) 4 DELAY
5 RX GND
FL-2 1 00Z(ALC) If the closing time of the T/R relay in the
F FT-980(ACC-2) linear amplifier is long enough to cause
::‘ﬂ JE} { the ALC of the FT-980 to pulse at the
=l 7 start of transmission, install a jumper
f Mu»[[ 5PIN between pins 4 and 2 of this plug. If in
/ doubt, install the jumper.

FL-2 1 00Z(RY)

1 18

i Y

Please read the caution notice on page 32.

OPTIONAL CABLE ACC-2 Plug Connections




SOLDERING AND DESOLDERING TECHNIQUE

SOLDERING AND-DESOLDERING TECHNIQUE
ON PRINTED CIRCUIT BOARDS

The FT-980 circuit boards are tough, but mis-
handling during soldering can cause circuit traces
to “lift.” While this does not cause permanent
damage to the board, much servicing trouble can

result, because of the tendency for this lifted trace

to break. A few simple precautions will keep your

‘circuit boards in A-1 condition.

1. Use only a 12 to 30-watt chisel-tip soldering
iron, with the tip arounded or isolated from
AC and DC potential. Voltage at the tip can
easily destroy CMOS components.

2.  Use only the minimum amount of heat neces-
sary to remove a component, or to cause the
solder to “flow” when installing a new com-
ponent.

3. USE ONLY 60/40 ROSIN CORE SOLDER.

4. Use solder removing braid and flux to absorb
excess solder before installing a new com-
ponent. A solder sucker can also be used, but
most be handled with care to avoid lifting

fraces.

5. Do not attempt to remove DIP ICs without
first cutting all of the pins on the component
side of the board, unless you have the correct
desoldering equipment (spring-loaded clamp
and all-pin desoldering tip).

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

NOTES ON USE OF CMOS COMPONENTS:

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

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

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

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

INSERTION OF PARTS ON CIRCUIT BOARDS

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

=%= (a) Bend leads slightly
%‘: (b) Straight-in mounting

(c¢) Vertical mounting

(d) Preformed disc ceramic
e capacitor

gsistor, diode, etc.




SOLDERING AND DESOILDERING TECHNIQUE

SOLDERING AND DESOLDERING TECHNIQUE
ON PRINTED CIRCUIT BOARDS

The FT-980 circuit boards are tough, but mis-
handling during soldering can cause circuit traces
to “lift.” While this does not cause permanent
damage to the board, much servicing trouble can
result, because of the tendency for this lifted trace
to break. A few simple precautions will keep your
circuit beards in A-1 condition.

1. Use only a 12 to 30-watt chisel-tip soldering
iron, with the tip arounded or isolated from
AC and DC potential. Voltage at the tip can
easily destroy CMOS components.

2. Use only the minimum amount of heat neces-
sary to remove a component, or to cause the
solder to ““flow” when installing a new com-
ponent.

3. USE ONLY 60/40 ROSIN CORE SOLDER.

4. Use solder removing braid and flux to absorb
excess solder before installing a new com-
ponent. A solder sucker can also be used, but
most be handled with care to avoid lifting

traces.

5. Do not attempt to remove DIP 1Cs without
first cutting all of the pins on the component
side of the board, unless you have the correct
desoldering equipment (spring-loaded clamp
and all-pin desoldering tip).

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

NOTES ON USE OF CMOS COMPONENTS:

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

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

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

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

INSERTION OF PARTS ON CIRCUIT BOARDS

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

=§= (a) Bend leads slightly
%: (b) Straight-in mounting

(c) Vertical mounting

(d) Preformed disc ceramic
capacitor

suid pesistor, diode, etc,
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BASIC SOLDERING PRACTICE

(1) Prepare soldering iron and
solder. The tip of the iron
should - be thoroughly
tinned and wiped clean of

excess solder.
(2) Apply soldering iron to

surface to be soldered. Do
not press the iron into the
surface.

(3) Apply solder to junction
of iron and heated surface.

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

(5) Remove iron from work.
Do not apply more heat

than necessary for good
solder flow.

Soldering to terminal posts:

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

EXAMPLES OF POOR SOLDERING PRACTICE

Unwanted solder bridge con-
necting two tracks (caused by
use of too much solder)

|

“Cold joint” (caused by in-
sufficient heat to part of

work, resulting in poor solder
flow)

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

-
i

o
I

Proper soldering:
A smooth fillet of solder

surrounds the lead and just
covers the foil pad.

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

Apply solder here Iron

Cut

Coat Cut Area With Eastman 910
After Soldering Wire Bridge

,;:_



TYPICAL PART FAILURES, CAUSES AND SYMPTOMS

PARTS CAUSE OF TROUBLE SYMPTOMS

Semiconductors High supply voltage Short or open circuit

(C, FET, TR) Open circuit Output decreases to 1/2 at 80°C
Excessive drive Internal noise
High temperature Instability

MOS FET Static electricity Total failure

MOS IC Short or open circuit

Crystal Shock No oscillation

Crystal filter High temperature Off frequency
Aging Frequency drift

Filter bandpass change

Resistor

Excessive power
High temperature

Component burned
Value changed
Open circuit

Potentiometer

Ex cessive power

Component bumed

Shock QOpen circuit

Dust or oil Noise

Wear Unsmooth rotation
Capacitor Excess voltage Shorted

High temperature Leakage

Aging Open/decreased capacitance
Variable capacitor Ratings exceeded Shorted
Trimmer capacitor Dust between plates Leakage

Shock, forced rotation

Unsmooth rotation

Coils Ratings exceeded Open or short circuit
Misadjusted Leakage or shorted turns
Core or bobbin broken Detuned

Switch Ratings exceeded Poor contact
Aging Unsmooth operation
Dust or oil Open circuit

Relay Ratings exceeded Coil open

Humidity
Dust or oil on contacts

Poor or intermittent contact
Noise

R

T




This set of simple modifications improves a
number of performance aspects of the FT-980.
Some of these have already been carried out in
some early models, but all have been done on
(transceivers  having serial numbers above
- XX030000 (Lot 3).

‘Serial numbers are composed of a letter and a
number, indicating the date of manufacture, fol-
Jowed by six digits. The first two digits (closest to
‘the date code) are the Production Lot number.
So, for example, serial number 0C123456 is from
Production Lot 12, set number 3456. Before
‘making any modification, make sure that the pro-
‘cedure to be followed applies to the Lot number of
- the particular transceiver being modified.

. Also, before making any modification, check to see
if the intended modification has already been
_carried out by a Yaesu agent, dealer or previous
| owner.

The component changes are summarized below,
and actual details of the modifications are given
pictorially on the following pages.

GENERAL PERFORMANCE IMPPOVEMENT MODIFICATIONS

RF Unit (page 8)

Add type 1SS53 (general purpose silicon) diode
Dyoes between the common anodes of the diodes
connected to J,p6 and pin 10 of Q,p5. The
cathode of the new diode connects to Q,g;s.
Install on the solder side of the board, and use
plastic insulating sleeves on each lead of the diode.

PLL/VCO Unit (page 9)

Remove resistors Rqps7 and R,p93. On the solder
side of the board, cut the indicated track on the
copper pattern in the area between Q,,,, and
Qao013, and install the two jumpers as indicated in
the figures on page 10.

VFO Unit (page 11)

Remove resistors R4g3¢, R4037 and Ryg3s, capacitor
Ci042, and diode Dysgo2. Replace Ryoag with 1.5
kilohms in the same location as the original part.
Replace Ry493; with 100 kilohms, but install one
lead in the hole originally used for the nearest lead
of Cs042 (removed), as illustrated.

In the VCO enclosure on the VFO Unit, remove
capacitors Cao0e and C,g,,, and replace both with
the same value CH-type (instead of RH and UlJ,
removed). Make sure that these have not already
been changed before removing: the CH types have
black paint on the top, or are marked “CH”. See
page 12.

FSK Unit

Remove capacitor C, 34, , Shown on page 12.




RF UNIT

|
|
|
|
|
Add Diode
D1096 1SS53
i
|
|




PLL/VCO UNIT Component side
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@@@ Q4011 MB8718
g

R4036 470

— R4(036 Remove

C4042 Remove
R4037 Remove

S 'e"'"l“—— D4002 Remove

;
g
z

] Q4011 MB8718
:l @@® v R40309
it ——/W—— +5v

g S 2= S I
_ §, R4OI7 100K sy m
- Add Resistor YW ;;*ﬂ‘*;z C4045
N e) R4036 1.5K
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—n(:D R4037 100K

R4037 I‘Pﬂﬁ?;

Q4012 280380Y
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C4009

22pF RH—=22pF CH

C4009
22pF RH ——s= 22pF CH

C4011
30pF UJ ——= 30pF CH

C4011 g
H

30pF UJ—=30pF C

i
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CAT SYSTEM SERIAL I/0 DATA MANUAL FOR THE FT-980

' The CAT (Computer-Aided Transceiver) System in

the FT-980 allows use of an external micro-

computer to control most of the operating func-
tions of the transceiver. Control signal interface is
via two serial data lines, accessible through the
EXT CNTL jack on the rear of the transceiver.
Yaesu offers a number of different Interface Units

EXTERNAL INTERFACE

for making the necessary data format conversions
to connect some of the common brands of micro-
computers. Software is provided with the Yaesu
Interface Units. The EXT CNTL jack also provides
access to the receiver AGC line, for application in
user’s programs.

EXT CNTL PINOUT

LPTO-
ISCLATOR
BUFFER

A0
PID
- |
—
DATA BUS
S0
ADOR BUS

PTG
ISOLATOR
BLUFFER

PIN NAME DESCRIPTION

=

|
I
I
I
I
|
|
|
I
I
I
I
I
|
|
I
|
|
I
I

FT-980
-
AGC LIME
- —
5 Q)
D= fa—— s00
< S0 BUFFER
—-={ 51D
5

R ———
EX CNTL PTT LIMNE
JACK E—
F‘TTm

4 PTT Push-to-talk line: ground to transmit.

1 GND Common ground for signal lines and Open circuit voltage is 13.5V DC.

shielding. 5 AGC Automatic Gain Control: analog signal
2 SO Serial Output: standard TTL-level data output ranging from +0.4V DC during

line. strong signal reception, to +2.6V DC
3 SI Serial Input: accepts standard TTL- when no signal is being received.

level data. 6 NC no connection

DATA TIMING FORMAT
(4800 bits/second)
Byte Format g::i " | D D1 D2 D3 D4 DS D6 D7 I Stop bit

104 us
(min)

5-byte Cummandl

Lsp  Of

¥ MsD 4

Format |—

EXT — FT-980 5.byte
— L_Command

4-byte Parameter

s}
1-byte

Instruction "I

-byte

QK signal

5-byte

FT-980 = EXT

Echo Back

Data Transfer Sequence Format

_13—

I Status ni ta Data '
tuLII-l 1':(!35 _ -




Shown below are examples of two basic tvpes of
commands. Each is five bytes in length.

Frequency Command
(Example: to set 14.25000 MHz)

— o [0 [ 92 [ o1 | o8 }—

TAMeELer ~——————m ;
Pa Instruction

(freq. sat)

Mode Command
(Example: fo select LSB mode)

— o0 [ o [oe [0 [oa -
1

b Pararmeter _
[nstruction
{durnmy data} (LSB) (mode change}

As illustrated in the Frequency Command example,
frequency parameter data is sent least-significant
digit first. The Mode Command example shows
how dummy data (“09”")is required in some com-
mands, preceding significant parameter bytes. See
Table 2 (page 16) for a lst of Command Byte
Codes.

Once the S-byte command has been sent to the
transceiver, it will respond with an “Echo Back”
of the same command, if recejved correctly. The
computer should be programmed to compare this
Echo Back with the command sent, and if these do
not match, the command must be sent to the
transceiver again, as an error has occurred. If the
Echo Back is identical to the original command,
the computer must send a 5-byte “OK” signal
(four 00" bytes followed by “@B’"). The FT-980
will then execute the instruction, and return I, 5,
6, 22 or 148 “Status Update™ bytes to the com-
puter to update the transceiver status in memory
and on the display (Tables 1 and 3). No dummy
bytes are included in the Status Update data
returned from the FT-980.

“OK” Signal Command

=LA =
¥
’Q_—fgﬁﬂ’rﬁﬁ —1 ok

Enstruction

—14—

PROGRAMMING

r M/L SUBRS a

SEND TO
XCYR CPU

1 ETaRT }

1
i
'
|
|
1
1
1
I
|

CHECK

INITIALIZE

ECHO BACK

WO
ERRORAS?

YES

|
1
I
1
|
1
i
1
|
|
1
I
!
1
|

BEND “OK~ -

RECEIVE -
STATUS UPQATE

I
|
|
1
}
|
|
1
1
|
|
1
|
}
!
|
DISPLAY |
1
1
|
|
1
1
!
|
i
1
]
i
|
i
1
]
1

I
!
|
|
1
!
|
i
1

PERIPHERALS RAK

Data handling routines in the external computer
should be in machine language, as BASIC and
other high-level languages are generally too slow to
handle the required routines during data transfer.

It is preferable to keep the command control of
the FT-980 functions with the transceiver, and
only switch to the external computer when
necessary. The control source is switched by
sending five @@’ bytes, which constitutes the
External Control ON/OFF Command. When this is
sent to activate control from the computer, all
status data (148 bytes) will be returned. Once the
computer has sent its command(s) and received the
Update Status from the FT-980, control should be
returned to the transceiver by again sending the
External Control ON/OFF Command. While the
external computer is in control, the related front
panel controls on the FT-980 are disabled.

All commands must contain five bytes, so when no
parameter {or a shortened parameter) is required,
dummy (“@9”) bytes must be inserted, Commands
are exchanged in both directions, while Status
Update data is unidirectional (from the FT-980 to
the computer only), sent after the command has
been executed by the transceiver. The length of the
Status Update data depends upon the command
executed, and can be 1, 5, 6, 22 or 148 bytes long,
as indicated in Table 1.




TABLE 1. STATUS UPDATE DATA, BYTE FORMAT

Status Update Status Update Bytes
Command Executed Data Length {see TABLE 3)
EXT CNTL ON/OFF 148 All (1-148)
STATUS CHECK 148 " r
+10 Hz 5 1-5
-10 Hz 5 o
IF WIDTH ! 23
| IF SHIFT 1 26
FSK | 24
RPTR SPLIT 6 1-5 and 25
| FREQ SET 5 1-5
LDB 1 28
+100 Hz 5 1-5
-100 Hz 5 1
+5 kHz 5 "
-5 kHz 5 "
BAND UP 148 All (1-148)
BAND DOWN 148 ” "
OTHERS (User Prog.) 22 1-22

Status Update Data does not include dummy bytes;

all bytes are significant.

15—




G ““- .__ hg::';rn Cammand I Pl | — Plra:}:m
EXTCNTL | g0l 1§ |} | ICi | | |RXM
ONJOFE L VFO D, : ! [RXV
ALL STATUS R STATUS QAT —T——

CHECK** | 1} 1 | SELECT l IE | ' [MR
+10Hz 2] ¢ 1 o IF, . @ |VFO
—10Hz 3 1 . ¢ GENR VFO | 9A[21: : !
T HEER HAM VFO pal22)
IF WIDTH g4l ' 1 [7F=:0.00 |{ TABU-SET | pa23' © |
FE: '@ % TABL-SET | QA[24) @ |
0o | | S
IF SHIFT gs|ci |\ loF=s00 || TABON/OFF DAPS, . |
1E: | TX CLAR pA[26! + |
1 1 |ASPER RX CLAR PA[2T) 1 |
o ! FSK B
#: . | |sHIFT MEMORY | pajos | !
FSK gel++ 1 1SVITCR | e MoRY T
4@5 i : 425Hz WRITE BA|29 : E i
80, : . |850Hz 100Hz UP pAl18, ¢ |
Y Cp; i 1 |170Hz 100Hz DWN | QA[20! 1 *
TR —
LI SkHz UP pal2C: | |
8. \ 1 |sEE SkHz DWN | PA[2B! | «
401 | 1 [STATUS R
REPEATER cg. ' | |UPDATE BANDUP | OAIZF: . .
SPLIT . ' | |BYTE2S || BANDDWN | @APRD: | !
¢+, |IN “OK” Bl b1 ewe
api | i [TABLE3. || SIGNAL BB i
| [Egi 1 !
FREQ. SET | 08/xx ixxixx!xx|FREQ.
LDB g9l 1
go: | ! * Parameter codes must include dummy bytes
%{gfg}ﬁ A § E ! (9@) where required to make all parameter
pF I codes 4 bytes long.
§ 13: " ' |LsSB Commands requiring one parameter byte
1o have first three bytes as dummy.
117 | ! [USB
ITHEREE ** ALL STATUS CHECK returns entire contents
_% ! CwWw of status memory in FT-980.
- pafl2: 1 [CWHN =+* The “OK” Signal is required for execution
_11_: L AMW of all commands, and it is not echoed back.
15: 3 1 |AMN
16: | | |FSK
[ 1 1
17! ¢+ {FM
OFFSET TPA[1B: 4

—16—




TABLE 3. STATUS UPDATE BYTE CODES {from FT-980)

17—

BYTE BYTE CODES BYTE BYTE CODES
STATUSFLAG  §  TX=1 RX~ 26 IF SHIFT #0~ 1E (CTR=pF)
BITS % 27 EXT CNTL #=0FF, p1=0ON
. 3 seur 28 LDE FLAG  @9=OFF, p1=ON
MODE OF SELECTED MEM CHANNEL
CLAR g I‘;FP-QI.I.D\?WR:DO 29 {tame code format as BYTE N, &)
7 ON=j, QFF=] VFO STATUS OF SELECTED MEM CH
39
2.5 OPERATING FREQUENCY {same code format as BYTE Na. k)
p MODE _ 99-LSB i=USB §2-COW 93°CW 31-3¢ | MEMORY SHIFT FREQUENCY
PImAMW PS=AM-N G6=FSK @7=FM 35-38 | MEMORY CLARIFIER FREQUENCY
7 VFOSTATUS  O@=GEN BP=HAM Bi=AUXI 39 MODE OF SELECTED VFO
HAM/GEN/AUX  82=AUX2 83=AlIX3 {same code format ss BYTE No. &)
8-i1 | UPPER TAB (FREQ) 40 VFO STATUS OF SELECTED VFO
12-15 LOWER TAB (FREQ) (same code format a3 BYTE No. T
16 _ | MEM CH SELECTOR POSITION ($9—F) 2144 | HAM VFO FREQUENCY
17 _ | MODE SELECTOR POSITION (p9—g7) 42-48__| GEN VFO FREQUENCY
18 | XCVR OFFSET (§1=SPLIT, pg=5IMP) 49-52_ | CLARIFIER FREQUENCY
” SELECT.SW  p9=vFO, 92RO M $3-58 | MEM CHI FREQ,, VFO STATUS and MODE
$l=MR, 33aRX V 5964 ~ CH2 -
20 TABFLAG  #9=OFF, Bp=ON. 6579 « CH3 I Y I T
CLARIFIER  gg~OFF OFF =76 i - 2RE
toTMe T e g T —
4 . N — 0 - L
63=ON, ON 29_5a e - FREQUENCY
12 MEM SHIFT _ 9¢=OFF 81=ON 85— 188 | - CHS "
23 IF WIDTH 90-FE (CTR=TF) 191-196 | -~ CH9 - [ IMsDor
2 FSK SHIFT g%::lhg 40=425 8p=g5P W-112 CHID - TFREQ.
25 REPEATER SPLIT CODE 13-118 | ~ CH1l [ | HAM/GEN
BAND [ 50 [ 70 [ 144 | 220 | 430 |.119-124 | - CHI2 “ p AUX Fudegyrg b
) ? ¢ : : 125-139 » CHI13 - LSD *_Monénadg )
DATA 54 74 | 148 | 226 | 440 131-13¢ ~  CHIA » {(see BYTE 6)
] 1 | 20 | H.6( ¥L.6] +5 137142 ~ CHIS -
i — [ 20 081 -U6] -5 | e es T chng .
T +1 | 20 | +06| +1.6] +76
o -1 0 | 06| =1.6] 76| * Exuzmp!ﬁ of CH data:
B, HAM, 14.25000MHz is codad as
pi | +1 t) | H0.6] +L6 [ +1.6 01 81 01 42 50 00
) -1 |20 [—06|-16(-L3
E® +0 E1] +0 0 £{)



UNIT LOCATIONS
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See the following page
for access through the
front panel.,

BOTTOM VIEW
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UNIT ACCESS THROUGH THE FRONT PANEL

be inside of the front panel and the units attached ATT selector shaft coupler, and slide the shaft
greto can be easily accessed by performing the out of the front panel.

flowing steps:

3. Remove the upper front panel mounting

Remove the top and bottom covers as shown screws (one on either side of the transceiver),
NIT on page /. and loosen the lower screws. The front panel
: may now be folded forward, with the lower
With the transceiver placed on its side, loosen screws serving as hinges.
the two hex head setscrews at the front of the
D Units)
LOOSEN 2 HEX SETSCREWS
iT
T
T
\IT

LOOSEN REMOVE
(BOTH SIDES)

FSK UNIT
KEYER UNIT (OPTION)
VCO/PLL UNIT

; A L
; ) VF
iy~ VPO UNIT

CPU UNIT

DIAL UNIT

UP/DOWN UNIT

KEY MATRIX UNIT

MONITOR UNIT
SW UNIT

DISPLAY UNIT A

DISPLAY UNIT B
DISPLAY UNITC
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SERVICE AND ALIGNMENT

The FT-980 is carefully designed to allow the
knowledgeable operator to make all adjustments
required for various station conditions, modes and
operator preferences simply from the controls on
the front and rear panels, without opening the case
of the transceiver. These adjustments are described
in the FT-980 Operating Manual.

The following procedures cover the sometimes
critical and tedious adjustments that are not
normally required once the transceiver has left the
factory. We recommend that these adjustrnents he
made only by authorized Yaesu service repre-
sentatives, as many are interdependent and difficuft
to perform correctly without prior experience with
FT-980 alignment. Without such experience and
the proper test equipment, any attempt to make
internal adjustments is likely to cause degraded
transceiver performance, the correction of which is
not covered by the warranty policy when caused
by unauthorized internal adjustments.

In the unlikely event that a sudden failure occurs
during normal operation, do not attempt realign-
ment. Such failures are almost always due to the
failure of a component, often in an extemal
accessory, or a problem with the antenna system.
Once the external connections have all been
checked, if the transceiver is still suspect, the
Yaesu representative through whom the transceiver
was originally purchased should be contacted
immediately for instructions regarding repair.
Authorized Yaesu service technicians automatically
perform complete performance checks and realign-
ment of all circuits that may be affected once a
faulty component has been replaced.

Those who do undertake any of the following
alignments are cautioned to proceed only at their
own risk. Yaesu must reserve the right to change
circuits and alignment procedures in the interest of
improved performance, without notifying owners.
Under no circumstances should any realignment
be attempted unless the normal function and
operation of the transceiver are clearly understood,
the malfunction has been carefully analyzed and
any faulty components replaced, and the need for
a specific realignment determined to be absolutely
necessary. Procedures not involving adjustments
are termed checks, and are included for trouble-
shooting purposes.
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The following test equipment (and thoroy
familiarity with its use) is required for complet
alignment. While most steps do not require all :
the equipment listed, the interactions of su

Alignment Equipment

Frequency counter with accuracy of 0.1 ppm to
100 MHz

DC voltmeter with at least 10-Megohm input
impedance

RF voltmeter with at least 5% accuracy to 100
MHz, high impedance, and ranging from 10 mV
to 3 Vrms

AF voltmeter
DC ammeter ranging to 20A
DC milliammeter ranging to 500 ma

Spectrum analyzer or monitor receiver capable of
receiving 61 —-63 MHz: for 62 MHz Bandpass align-
ment

Sweep generator covering 5—30 MHz
X-Y oscilloscope with 35 MHz bandwidth
RF in-line wattmeter

Resistive dummy load, 50 ohms, 150W; three
required for Reverse ALC alignment

RF signal generator covering 1-30 MHz, with
calibrated output levels from dBu to 100 dBy

AF signal generator with calibrated output levels
from ! mVito 25 mV

FM deviation meter/SINADer and RF sampling
coupler (“T”’) for FM modulator alignment

Monitor scope for transmitter output display
Linear detector for 1 —30 MHz



th O UNIT switch the power ON and wait exactly 5

e | minutes before performing the following step.

2 - A. 30 MHz Coll Connect the frequency counter to TP,y

h . - and adjust TCoe, for a reading of 30.000000

- C?““e';t the RF vqltmeter to TPsg0s and MHz, within a tolerance of +5 to —10 Hz.

0 | adjust T.g;; for maximum RF voltage (nom.

y - 130 mVrms). E. 100 MHz VCO

F= B. 60 MHz Coil 1. Connect the DC voltmeter (10V range) to

] ' ) TPg0s .

Connect the RF voltmeter to pin 5 of Q014 + _ _ _
and adjust Tno;; for maximum RF voltage 2. Adjust th.e main tumn.g knob to the point
(nom. 120 mVrms). that pmvldes.the maximum vn]tfiige on the
meter, and adjust T,p0, so that this voltage is
" C. 90 MHz Coil exactly 6V.

, 3. Check VCV operation by readjusting the main
Connect the RF wvoltmeter to TP, and tuning knob for minimum voltage on the
adjust Tqop, for maximum RF voltage (nom. meter, which should be between 3.5 and
120 mVrms). 4.5V.

- D. Reference Oscillator F. 20 MHz Bandpass Filter
Note: Connect the RF voltmeter to TP,e, and
Allow the transceiver to sit for one hour with adjust Top02 and Tag3 for maximum RF
the power OFF in a constant ambient voltage (nom. 18 mVrms).
temperature between 15 and 25°C. Then
o GGGﬁE Lo 388 66 856 ééékﬁféahg
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Jranz o e dindel | ailae R &Y | O Bt - g i
o . | a 0 Qrons
“.r . _.‘.,. il . :.:._.,- . e — i ey
- . o] . I ——— AR S . AN Qroan
bl « m— 1t ey = gt : | B | “tie
ﬂ?ﬂ!l = . ] t t if - - g R = ey s - T?mg
' B & 1 st P T R et bl ' : :
Jroos . B e gt — . B & i Qroas
L i Lrins
Qzozo P TProor
TP7oos
Q'."I}M
E?ﬂ&.‘]
Tkl
1J ] T'."EII-!
| TP
g [ &) E [ =] '\."'!I. g -p -1 W1 [ -] -t ] - I:'I- I.D i [a wr u:
&G’ F—GGG'&G#—GG i—&l—l—-ﬂi—l—"j&?‘}

91—




2 MHz Bandpass Filter

Connect the RF voltmeter to TPqo0, adjust
Tr00a and Tagps for maximum RF voltage
(nom. 80 mVrms).

62 MHz Bandpass Filter

Connect the spectrum analyzer (or test
receiver) to TPsp; and tune to the signal at
62 MHz + 20 kHz.

Adjust Tra0s —Trp09 for peak signal strength,
and then connect the RF voltmeter to verify
that the signal level is at least 200 mVrms.

55 MHz VCO

Connect the DC voltmeter to TPqoe . Set the
transceiver to USB and tune for a display of
xX.499.99 MHz. Set the IF SHIFT control to
the 12 o’clock position.

Adjust Tsq,0 for an indication of 6.0V on the
voltmeter, and check the VCV by tuning to
xx.000.00 MHz. The voltmeter should now
indicate 1.5-2.5V.

VFO Output Level Check
Remove Pys from jack J.446, and connect a

50-ohm resistive load across the jack. Connect
the RF voltmeter to TP,y .

. Tune the main knob for maximum, and then

minimum RF voltage indication, and calcu-
late the voltage midway between these points,
which should be in the range of 140 to 200
mVrms.

Calculate the differences between the midway
voltage and the two measured extremes. These
should each be less than 70 mV.

VFO Output Frequency Check

Connect the frequency counter to TPagos .
Tune the transceiver for either xx.000.00 or
xx.500.00 on the display, and ensure that
the IF SHIFT control is centered.

Referring to the Table, check the counter
reading in each mode and for each CW pitch
in transmit.

22

Tune the transceiver one step (10 Hz) lower
and recheck each mode and pitch for a 10 H;
decrease in counter reading.

Move the IF SHIFT control one step, an
check for a 100 Hz shift on the counter.

VFO Output Table

' USB | LSB | FSK [aM,FM CWRX | CW: TX(PITCH)]

MHz | MHz | MHz | MHz | MH2 MHz

XA.000.00 | 4 38901 | 4.98601 | 4.98551 | 4.98751 | 4,08831 | 4.98881(500Hz !
4K.500.00) : 4.988917600Hz
§.98901{ 700Hz )

MHz | MHz | MHz | MHz | MHz MHz

. 49989 |5 45000 | 5.48600 | 548550 | 5.48750 5.48830 ; 5.4B880{500Hz;
{xx.989 99) 5.48890{ 600Hz ;
5. 48900 700Hz |

PLL and VCO UNITS

A,

38.0675 MHz Crystal Oscillator

Remove P;s from jack Js0,, and connect a
50-ohm resistive load across the jack. Connect
the RF voltmeter to J,q0,, and adjust Tyo0:
for peak voltmeter deflection. Then rotate
the core of Tapo, one tum counterclockwise
from the point of the peak.

PLL IF Passband

Connect the sweep generator to Jaqp,, and
the oscilloscope through the detector to
TP40I}1'

Adjust the generator, and then Ta003 and
Taco04 , to obtain the passband shown below.

r— fe=5,50MHz

500kH z

Passband Illystration

Move the oscilloscope connection to TPu04 ,
and adjust Tsaps, Taoer and Tsops and Tuees
(again, if necessary), for the passband il-
ilustrated.



Hz) lower,
oral0 Hz

step, and

VCO Coils

Connect the DC voltmeter (10V scale) to
TPsoo:, and set the transceiver to the GEN

VEFO mode.

BFO VCV

Connect the DC voltmeter to TPsg04 . Set the

transceiver to USB, and the IF SHIFT control
fully counterclockwise.

Adjust TC,oe, for 6.0V on the meter. Then
switch to LSB, rotate the IF SHIFT control
fully clockwise, and check for 3—4V on the
meter.

BFO Frequency Check

Connect the frequency counter through a
10 pF capacitor to the anode of Dg4ge3 . Set the

CW Sidetone Pitch switch to the 700 Hz
position.

Referring to the following Table, set the IF
SHIFT control as indicated, and check the
counter frequency for each mode, which
should match that shown in the Table.

BFO Frequency Check Table

IF SHIFT

LSB|USB| CW | AM |FSK| FM

fully counterclockwise |§_9875|8,9905(8.9905|8.9890|8,9870|8. 9890
12 o'clock position

fully clockwise

MHz| MHz| MHz| MHz| MHz| MHz

8.9860|8.9890(8.9890/8.9875(8.9855|8,9875
8.9845(8.9875/8.9875/8.9860|8.9840 8.9860

1ter.
2. Referring to the following Table, tune the
transceiver to the indicated frequency, and
X(PITCH) adjust the corresponding coil for the align-
{Hz ment voltage. Then tune to the corresponding
Eﬂﬁﬁ:’ check frequency, and check for at least the
E?MH” minimum low end voltage shown.
K
0(500Hz )
0{600H:2 |
0( 700H: |
— Bquency Coil Alignment V.|Check frequency | Lowend V.
899(MH2)| Tso01 5.5V 0.000(MHz) more than 2.0V
' Tso02 6.0V 2.001 more than 2,5V
Ts003 7.0V 5.001 more than3. 0V
§0¢ Tso004 7.0V 8.001 more than3.0V 2.
Tso0s 7.0V 11.001 more than 3,0V
Tsaos 7.0V 14.001 more than3, QV
Connect Troos 7.0V 20.001 more than 3.0V
st T Tso09 7.0V 23.001 more than3, 0V
| 001 Tz010 7.0V 26.001 more thang oV
n rotate
_i“‘“kwm VCO Coil Alignment Table
|
|
i
01, and
ctor to
o3 and
elow.

{TCuo01 4

Qiozo
Quoas
Qo1

QEEILJ:{'
Q-I.EIDE

Lioos

TP-I. 004

VCO/PLL UNIT
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RF UNIT Bandpass Filter Alignment Table
A. Bandpass Filters BAND "TRANS ALIGNMENT | Passband |
FORMER | PASSBAND |illustration
1.9MHz(160m ) |T1i003, T 1.8—2.0(MHz)
1. Connect the sweep generator to the ANT 2 SMH:([Bﬂﬁ leu: Tmm 3540 ’ :
. . : 1005, L1006 O— 4,
jack, and connect the oscilloscope tl::ruugh the IMHz (40m)|T1o07. Troos| 7.0—7.5 A
detector to TP, g1 . Set the transceiver to the 10MHz (30m) | T1o0s. Trorol 10.0—10.5 A
HAM VFO mode. 14MHz (20m)|Tio11, Tio12| 14.0—14.5 A
2. Referring to the accompanying Table, adjust 18MHz (17m)|Tio13, Tro14| 18.0—18.5 B
the transformer pair corresponding to each 2IMHz (15m)| Tio1s, Trots| 21.0—21.5 8
band for the appropriate illustrated bandpass. 24.5MHz (12m)| Tioir, Trois| 24.5—25.0 B
28MHz (10m )| Tio1s, Trozo| 28.0—30.0 B
B. First IF Transformers
Set the MARKER switch on and tune the
transceiver for peak S-meter deflection. Adjuast Allsinment pessband-pe -
Ti020 and T,g30 for peak S-meter deflection. +
Alignment Passband
less than 3 dB
F less than 3 dB
Passband Illustration B
— -
Passband Illustration A . . -
o L FFEL O IEER] L |FEF
S 5 éé—iuﬁaé-ﬁ EEE|O |EEE| @ [£EE

T Al Bl i £
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iJl[HH-
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Jis
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Jiais 1008
Q24
TP
e Hmn
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Q 16025
1004 T Qe
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11018
Qioao o, M 1067
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IF UNIT
A. 2nd Local Buffer

Connect the RF voltmeter to TP,y and
adjust T,g;3 for maximum RF voltage (nom.

1 Vrms).
IF Width Oscillator and Buffer

Connect the RF voltmeter to TP,p, and
adjust T,0,4 for maximum RF voltage (nom.

1 Vrms).

Connect the frequency counter to TP,492 , and
set the WIDTH control to the center detent.
Adjust L,gs for 8.532500 MHz on the

counter.
IF Transformers
Using the Marker signal, adjust Tsg01 —T 2009,

Tio1a and TC,p; for maximum S-meter
deflection.

Noise Blanker IF

Connect the signal generator to the ANT jack,
and the RF voltmeter to TP,50. Set the
generator to the transceiver frequency, and
output level between 30 and 50 dBu. Adjust
T,011 and T,1, for peak RF voltage on the
meter.

Reduce the output level of the signal genera-
tor, and repeak T,p,; and T,4;2 for maximum
RF voltage.

FM IF Transformer

With the signal generator connected as above,
again set for 30—50 dBu output. Connect the
RF voltmeter to TP,e; and adjust T, for
peak RF voltage. Reduce the generator output
if saturation occurs.

TP:z003
TP:2o0z
Tzﬂ 14

Tz006
Ta00s

XF 2005
KF 2006

——
-

iT‘Auzu

TEL'I'L'I[

Tz000
TEDU-'I

QEDUE

XF 2001 :I__:_ =11}

20177 o
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TP:o01
Tz010
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Qzoze
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u
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Notch

With the transceiver set to USB and the
NOTCH control set to the 12 o’clock posi-
tion, switch the Marker on and tune for a
heterodyne of 1500 Hz.

Turn the NOTCH switch ON and adjust L;u3
for minimum deflection on the S-meter.

Squelch Preset

Set the transceiver to FM, and the SQL
control to the 10 o’clock position. With no
equipment connected to the ANT jack, adjust
VR, just to the point where the noise is
squelched.

IF System Gain

Set the transceiver to the HAM VFO mode,
14 MHz. Preset VR,g04 to the threshold point
where the S-meter just begins to deflect with
no signal input at the ANT jack.

Connect the signal generator to the ANT jack,
and set for an output level of 10 dBu at the
transceiver frequency. Adjust VRjq0, for S-1
deflection on the S-meter.

RF AGC

With the same signal generator setup as in the
preceding step (H.2), connect the DC volt-
meter (impedance > | Megohm) to TP0s -

Set the signal generator output level to 70
dBu, and adjust VR;q03 to the threshold point
where the DC voltmeter indication just begins
to fall.

S-Meter Sensitivity

With the same signal generator set up as in
step H.2 above, set the generator output to
80 dBu and adjust VRaq0s so that the S-meter
deflects to the full scale mark (S9+40 dB).

Repeat procedures H and J several times.

DISC Meter Calibration

With the transceiver set to FM and no connec-
tions to the ANT jack, adjust VRappe sO that
Meter I deflects exactly to the center of the
scale.
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2. Switch the Marker ON, and adjust VR;q07 50
that when the transceiver is tuned up and
down slightly, the meter deflects to both
edges of the scale. Switch the Marker OFF.

3. Repeat steps 1 and 2 several times.

AF UNIT

A. BFO/Width Mixer

With the WIDTH and SHIFT controls cen-
tered, connect the RF voltmeter to TPag
and adjust Tsps for maximum RF voltage
{nom. 700 mVrms).

RX Carrier Balance

With the transceiver set to USB and the
Marker ON, tune for about a 1 kHz beat.
Connect the AF voltmeter across the speaker
terminals, and adjust VR;ps for maximum
AF voltage.

POWER SUPPLY

The Power Supply should not require adjustment
except in the event of failure of one of the
components affecting voltage regulation.

24V potentiometer VR, is located on the 24V
AVR Unit at the inside bottom front of the Power
Supply Unit, and is accessible through the hole in
the front of the Power Supply Unit enclosure when
removed from the FT-280 Main Chassis.

13.5V potentiometer VR, is located on the
13.5V AVR Unit at the inside bottom rear of the
Power Supply Unit, and is accessible through the
hole in the grll at the bottom rear of the Power
Supply Unit, without removal from the Main
Chassis.

1. To adjust the 24V regulator, refer to Ex-
ploded View 2 on page 99, and remove the
six screws affixing the heatsink cover, and
the cover. Then remove the four screws
between the fins of the Power Supply heat-
sink affixing the Unit in the Main Chassis,
and remove the Unit, leaving the wiring

connected,

Connect the DC voltmeter to the 24V bus,
and adjust VR,q for 24V DC during recep-
tion.

To adjust the 13.5V regulator, connect the
DC voltmeter to the 13.5V bus and adjust
VR, for 13.5V during reception.
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TRANSMITTER

The following procedures are interdependent, and
may require that previous procedures be performed
before, or again after each. Therefore, the entire
transmitter section should be performed from
beginning to end if one adjustment is required. All
frequency measurements are to be made with the
transceiver set to the HAM VFO. Except where
specifically stated otherwise, the 50-ohm dummy
load must be connected to the ANT jack for every
step.

A. TXIF Transformers

1. Preset the FSK output level adjustment
VR so:r on the FSK Unit fully clockwise.
Disconnect Pgs from J,50; on the RF Unit,
and connect a 50-ohm resistive load along
with the RF voltmeter across RF OUT jack
J,7 on the rear panel.

2. Preset the DRIVE control and VR, 404 On the
RF Unit fully clockwise, and preset VR 452
and VR,p03; (RF Unit) and VR, (Protector
Unit) fully counterclockwise. Tune the trans-

ceiver to 14 MHz, FSK meode.

3. Close the PTT line and adjust T390; (AF Unit)
for maximum RF voltage on the meter. Then
adjust Ty01s5, To01s and Ti,p20 (IF Unit):; and
Ti031 and T,p3; (RF Unit), also for maximum
RF voltage on the meter.

TCH‘HI}I

RELAY UNIT

Carrier Balance

Set the transceiver to LSB, and the MIC
GAIN control fully counterclockwise. With
the same connections as above, adjust VR 3404
(AF Unit) for minimum RF voltage on the
meter.

ALC Level

Reconnect Pgs to Jig03 (RF Unit), and con-
nect the wattmeter along with the dummy
load to the ANT jack. With the DRIVE
control and VR, 54 (RF Unit) preset fully
clockwise, also set VR;gs fully clockwise.
VR,001 on the Protector Unit must remain
fully counterclockwise.

With the transceiver tuned to 14 MHz, FSK
mode, close the PTT line and adjust VR p03
(RF Unit) for 70W on the wattmeter.

Repeat step 2 with the transceiver tuned to
28 MHZ:, ﬂdjusting VRlnng for 100W on the
wattmeter.

Protector Current Limiter

Tune the transceiver to 1.9 MHz. With the
DRIVE control still fully clockwise, close the
PTT line and adjust VR,44, (Protector Unit)
for 100W on the wattmeter.

%ail) ‘L
uv}n*'f‘

FE LARR

LPF UNIT
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CM Coupler Balance

MIC
- With
'Ra004

n the

. Connect the DC voltmeter to pin 1 of J, g0~

(RF Unit), and with the same setup as above,
close the PTT line and ﬂdjllﬂt T'Cguu1 (R'ﬁlﬂ}’
Unit) for maximum DC voltmeter indication.

. Repeat steps C.2 and C.3 in the ALC Level
procedure above.

" Reverse ALC Level

With the transceiver set to 14 MHz, FSK,
connect a 1 7-ohm dummy load (three 50-ohm
loads in parallel) with the in-line wattmeter
‘to the ANT jack. Close the PTT line and
adjust VR 404 (RF Unit) for 80W output.

ALC Meter Sensitivity

Remove the previous connections to the ANT
Jack, and reconnect the wattmeter and 50-
ohm load. Set the transceiver to 14 MHz,
'USB, and the ALC METER switch to NOR-
MAL. Set the MIC GAIN control to midrange,
and connect the AF generator to the MIC
Jack. Set the generator output for 1 kHz, at
the level that is just sufficient to cause the
ALC meter to begin to deflect, and then
ancrease the generator output exactly 10 dB.

Adjust VR0, (RF Unit) so that the ALC
meter indicates to the right edge of the ALC
zone (corresponding with the S-9+10dB mark
pn the S-Unit scale).

FSK Output Level

Switch to the FSK mode, and with the
DRIVE control fully clockwise, close the
PTT line and adjust VR,g, (FSK Unit) for
the same ALC meter indication as in the
preceding step.

AM Modulation

Bwitch to the AM mode, and connect the
nonitor scope to the ANT jack with the
dgummy load and wattmeter. Close the PTT
ine and adjust the DRIVE control for 25W
autput.

Adjust the 1 kHz output of the AF generator
0 1.5 mVrms, and set the MIC GAIN control
ully clockwise.
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Connect the DC voltmeter to pin 5 of J, 00
(RF Unit), and adjust VR,q0s for 4.0V DC.

Increase the AF generator level to 10 mV, and
check the output waveform for undistorted
modulation. Then reduce the generator level
until the monitor scope indicates 60% modula-
tion, and check that the generator signal
applied to the MIC jack is less than 2 mV.

Speech Processor

. With the transceiver set to 14 MHz, USB, set

the DRIVE control fully clockwise, and the
COMP control to midrange.

Set the AF generator for 1 mV output (at
1 kHz), and slightly adjust the COMP control
to the threshold point just before the ALC
meter begins to deflect.

Adjust T,p19 (IF Unit) for maximum power
output on the wattmeter, and the set the
COMP control so that the COMP meter
indicates 1 dB. Adjust T,q,¢ for maximum
deflection on the COMP meter.

FM Modulator

Install the RF sampling coupler in the line
between the ANT jack and dummy load, and
connect the deviation meter to the sampling
port. Couple the frequency counter to the
RF OUT terminal on the rear panel, and set
the transceiver to 28 MHz, FM mode.

Adjust Tj90s (AF Unit) to obtain the same
frequency on the display as that on the
counter.

Preset VRjp0, fully clockwise, and with the
AF generator set for 1 mVrms at 1 kHz to the
MIC jack, adjust VR0, for +3.5 kHz devia-
tion.

Increase the generator output to 10 mVrms,
and adjust VR,40, for +5 kHz deviation.

PO Meter Calibration

Adjust the DRIVE control for 100W output
on the external wattmeter, and adjust VR,,
for the same indication on Meter I (make sure
the dummy load is 50 ohms).




M. IC and VCC Meter Calibration

1. Connect the ammeter in series with the high-
current line to the PA Unit, and adjust VR 02
(REG Unit) so that the indication on Meter I

matches the ammeter.

2. Connect the DC voltmeter between the high-
current line to the PA Unit and ground, and
adjust VR;40; on the Monitor Unit to match
the VCC indication on Meter 1 with the
voltmeter.

N. Final Amplifier Bias

Replace the ammeter in the high-current line
to the PA Unit with the milliammeter, and
without keying the transmitter, adjust VRgqo,
(PA Unit) for 200 mA. VR PO Set
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MAIN CHASSIS

Part No.

Ql
Q2
Q3
Q4

Dt
D2
D3
D4

RF UNIT

Part No.

Q1001
Q1002
Q1003
Q1004
Q1005
Q1006
Q1007
Q1008
Q1009
Q1010
Q1011
Q1012
Q1013
Q1014
Q1015
Q1016
Q1017
Q1018
Q1019
Q1020
Q1021
Q1022
Q1023
Q1024
Q1025
Q1026
Q1027
Q1028
Q1029
Q1030
Q1031
Q1032
Q1033
Q1034
Q1035
Q1036

Device

28A1012Y
28C8800
uPC7808
25B856

18853

"

Device

2SA733AP
28CI1815Y
28A1012Y
2S8CI1BI15GR
28K125

2N4427
tPC1458C
28A733AP
28C1815GR
uPCL1458C
28C1815GR
3S8K73GR
ND487C2-3R
28K125
2N4427
28C1959Y
28C1815Y
25A733AP

"

uPA2004C

MCI14028B

”

MC14081B

LPC78LOS

Type

Transistor

rr

IC
Transistor

Si Diode

Type

Transistor

Transistor

IC

Transistor

IC

Transistor

MOS FET

IC (Ring Module)
JFET

Transistor

"
"
N

rr

IC

COMPONENT APPLICATIONS

Function

Regulator (+9V Line)
o (Display Unit +9V Line)
" {for Meter Lamp)
" {CPU Unit +5V Line)

Marker Control Switch
CW Full Break-in Switch
Back Pulse Cancelling

Function

TX PA Disable Switch

"

’

TX PO Meter Amplifier

RX RF Amplifier (GEN)
" ( v )
“ (HAM)

RX 1st Mixer

RX Post Amplifier

RX 1st Local (TX 2nd Local) Amplifier

TX ALC Meter Amplifier

TX Power Controller (AM, 10m)

TX AM ALC Amplifier

TX ALC Amplifier

TX 1st IF Amplifier

TX 2nd Mixer

TX RF Amplifier

TX Predriver Amplifier

TX Predriver (Q1021) Bias Switch

KEY Switch

TX Unlock Switch

TX RF Amplifier (Q1020) Bias Switch

Relay Driver [GEN/HAM Relay (RL1001)]

Driver Array (for GEN/HAM Relay, GEN BPF Selector)
’” ( HAM BPF Selector)

( " }
- [ LPF Relay {R1.9001—5014) Driver]
Decoder  (Filter Selector)
" ( ’” )
AND Gate ( - )
" ( e )

Regulator (for Filter Select Logic Circuit)
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Q1037
Q1038

Q1039
Qlo40
Q104!
Q042
Q1043

D1001
D1002
D1003
D1004
D1005
D106
D1007
D1008
D100%
DI1010
D1011
D1012
D1013
D1014
D1015
D106
DL1O17
D1018
D10i9
D1020
D1021
D1022
D1023
D1024
D1025
D1026
D1027
D1028
D109
D1030
D1031
D1032
D1033
D1034
D1035
D1036
D1037
D1038
D1039
D1040
D1041
D1042
D1043
D1044
D1045
DI046
D1047
01048
D1049

28K107-3
pPC1458C

25C1815Y
2SAT33AP
28C1815Y

"

ANG552

18833

Zener Diode
Schottky Barrier Di.

Schottky Barrier Di.
Si Diode
Schottky Barrier Di.
Si Diode
Schottky Barrier Di.
81 Diode
Schottky Barrier Di.
Si Diode
Schottky Barrier Di.
Si Diode
Schottky Barrier Di.
8i Diode
Schottky Barrier Di.
Si Diode
Schottky Barrier Di.
Si Diode
Schottky Barrier Di,
Si Diode
Schottky Barrier Di.
81 Dicde
Schottky Barrier Di.
Si Diode
Schottky Barrier Di.

Si Diode
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TX ALC Meter Peak Hold Controller
TL ALC Meter Amplifier and
TX ALC Meter Peak Hold Controller
TX ALC Meter Peak Hold Controller
TX DRIVE Level Controller (S8B, PROC. ON)
TX Power Controller (AM, 10m BAND)
TX PA Disable Switch
TX FWD, REF Meter Amplifier

Diode OR (for Transverter Control at ACC-1)

"
"

"

Regulator [for TX PA Disable Switch (Q1001)]
BPF Switch (GEN, 0.15--1 MHz)

i )
” (GEN, 1 -2 MHz)
s e )
- (GEN, 2—4 MHz)
B e )
o (GEN, 4—8 MHz)
¥ ( ” )
o (GEN, 8-16 MHz)
" ( " )
’ (GEN, 1630 MHz)
" ( " )
Diade OR (RX ON)
o (TX ON)
iz (RXON)
iz (TX ON)
BPF Switch (HAM, 160m)
)
iz {(HAM, 80m)
" ( " )
" (HAM, 40m)
¥ ( )
" (HAM, 30m)
o ( wo)
" (HAM, 20m)
" ( o)
o {HAM, 17m)
o)
” {HAM, 15m)
e )
y (HAM, 12m)
b e )
” (HAM, 10m}
wo )
o (HAM, AUX)
¥ ( " )
oo )
. ( o )
o)
()
“ (HAM, 160—17m)
- {HAM, 15-10m, AUX)
GEN/HAM Selector (GEN)
’ (HAM)




DI0O50
D1051
D1052
D1053
D1054
D1055
D1056
D1057
D1058
D1059
D1060
D1061
Di1062
D1063
D1064
b1063
D1066

D1067
D1068

D1086
D1087
D1088
D1089
D1090
DI091
D1092
D1093

XF1001

IF UNIT

Part No.

Q2001
Q2002
Q2003
Q2004
Q2005
Q2006
Q2007
Q2008
Q2009
Q2010
Q2011
Q2012
Q2013
Q2014
Q2013
Q2016
Qaot7
Q2018

18853
HZ9Cl1
Not Used
HZ9C1
18897

"

18853
MVI03
Not Used
18853

XF-47TX

Device

28K19TM-GR
28C380Y
38K73GR

"

25C1815Y
25C1815BL
3SK73GR
25C1815Y
25C1815GR
2SC1815Y
WPC1458C
3SK73GR
2SC1815Y
pPC577H

Si Diode

"

Zener Diode

Zener Diode

Schottky Barrier Di.

1"

Si Diode

"

Varistor Diode

Si Diode

Si Diode

Si Diode

o’

"
”
"

"

Crystal Filter

Type

JFET

Transistor
MOS FET
Transistor

MOS FET
Transistor

[

£

IC
MOS FET
Transistor
IC
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T/R Switch (RX ON)
Reverse Voltage Protector (for Q1038)
TX ALC Clipper

TX REV ALC Clipper
ALC Meter Peak Hold Switch
Switch (TX FWD ALC)
* (TX REV ALC)
Temperature Compensator (for TX ALC Amplifier Q1017)

T/R Switch (TX ON)

TX RF Amplifier {Q1020) Bias Switch

TX Predriver Bias Switch (Q1022) Delay Control
Reverse Voltage Protector (for Q1027)

12m TX Disable Switch

17m TX Disable Switch

Diode Matrix (Filter Select Data)

Diode Matrix (Filter Selector Data)
TX Unlock Switch

Switch {(TX ALC 1 Line)
Compensation for Q1040

TX AM ALC Switch

Reverse Voltage Protector (for Q1043)

g C ")

RX 1st IF Filter, TX 2nd IF Filter

Function

RX 2nd Mixer

RX NB Buffer Amplifier

RX 3rd Mixer (88B, AM, CW, FSK)
RX 3rd IF Amplifier { o )
RX Q Multiplier

RX 3rd IF Buffer Amptifier

RX 3rd IF Amplifier (S58B, AM, CW, FSK)

RX 3rd IF Buffer Amplifier (AM, 31rd IF AGC)
RX 3rd IF AGC Controller

RX 3rd IF Buffer Amplifier (RF AGC)
RX RF AGC Controller

RX §-Meter Amplifier

RX 3rd Mixer (for FM)

RX 3rd IF Amplifier ( ~ )
rr ( " )



Q2019
Q2020
Q2021
Q2022
Q2023

Q2024
Q2025
Q2026
Q2027
Q2028
Q2029
2030
Q2031
Q2032
Q2033
Q2034
Q2035
Q2036
Q2037
Q2038
Q2039
Q2040
Q2041
Q2042
Q2043
Q2044
Q2045
Q2046

D2001
D2002
D2003
12004
D2005
D2006
D2007
D2008
D2009
D2010
D2011
D2012
D2013
D2014
D2015
D2016
D2017
D2018
D2019
D2020
D2021
D2022
D2023
D2024
D2023
D2026
D2027
D2028

25C1815Y

AN6551

25C1583G
25C380Y
28CIB15Y
28C1815GR
28C380Y
25C1959Y
28C1923R
2SC1RISGR
25B774
28C1815GR
28K125
28C380Y
28C1815GR
TAT302P
25A733AP
38K73GR
25C1B15GR
Not Used
2SAT33AP

18853
15188FM
18853
IN&D

"

Transistor

i
"

[Tl

IC

Transistor

It

JEET
Transistor
IC
Transistor
MOS FET

1"

Transistor

Transistor

[

Si Diode
Schottky Barrier Di.
Si Diode

[

Varactor Diode
Schottky Barrier Di.
Ge Diode

Si Diode
Ge Diode
Si Diode
Ge Diode
Si Diode
Ge Diode

”

RX AF Amplifier (FM)
RX FM SQL Amplifier
RX FM SQL Switch
RX FM Center Meter DC Amplifier and
RX WIDTH Controller (for EXT Control)
RX NB Amplifier

I

"

RX NB AGC Amplifier

RX NB Switch

RX WIDTH VCX0O

RX WIDTH Buffer Amplifier

RX 2nd Local (TX 1st Local) Amplifier
TX AMGC Switch

TX AMGC Controller

TX 1st IF Amplifier (for COMP Meter)
TX COMP Meter DC Amplifier

TX 1st IF Limiter Amplifier (PROC ON)
TX 1st IF Filter Switch (SSB Mode)

TX 1st Mixer

WIDTH Controller Select Relay (RL2001)} Driver

TX PROC ON/OFF Switch (PROC ON)
" (PROC OFF)

T/R Switch (RX 1st 1IF ON)
RX NB Gate

RX 3rd IF Filter Switch (AM-W)

" (88B, FSK, AM-N, CW)
” (CW-N)

" (AM-W)

" (SSB, FSK, AM-N, CW)
" (CW-N)

Filter Selector (SSB)
" (Cw.w)
g (AM-N)

RX NOTCH Filter Rejection Frequency Controller
Threshold Level Compensator (for AM Detector)
RX AM Detector

RX 3rd IF AGC Detector

RX RF AGC Detector

"

Reverse Voltage Protector (for Q2015)
RX FM Discriminator

I

RX FM Noise Detector

Threshold Level Compensator (for RX FM Noise Detector)

RX FM Noise Detector
Reverse Voltage Protector (for Q2023)
RX NB Detector
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D2029
D2030
D2031
D2032
D2033
02034
D2035
D2036
D2037
D2038
D2039
D2040
D2041
D2042
D2043
D2044
D2045
D2046
D2047
D2048
D2049
D2050
D2051
D2052
D2053
D2054
D2055
D2056
D2057
D2058
D2059
D2060
D2061
D2062
D2063
DZ064
D2065
D2066
D2067
D2063
D2069
D2070
D2071

X2001

TH2001

XF2001
XF2002
XF2003
XF2004
XF2005
XF2006

181555
18V50
IN6O
18853
IN6O

*r

18853

o’

158897

INZ270
18853
Not Used
HZ7A2
18853

8532,5kHz

SDT-250

8.9M20A
XF-455 8MCN
XF-8.9LP
XF-8.9GA
XF-8.9HSM
XF-8.9HC

$i Diode
Varactor Diode
Ge Diode

Si Diode

Ge Diode

"

Si Diode

Schottky Barrier Di.

*
i

'

Varactor Diode
Si Diode

"
"

rr

Ge Diode
Si Diode

Zener Diode
Si Diode

Crystal (HC-18/U)
Thermistor

Crystal Filter

r
"
"

e

RX NB Switch
RX WIDTH VCX0O
TX AMGC Detector

Switch (RX 9V for AMGC)
TX COMP Meter Detector

r

Logarithmic Compensator (for COMP Meter)

PROC Switch (PROC ON)

o (PROC OFF)

: C )

g (PROC ON)
T/R Switch (RX 3rd IF ON)
Filter Selector (CW-W)

L (CW-N)

v (AM-W)

" {AM-N)
RX 2nd Filter Switch (AM)

(SSB, FSK, CW)
(CW-W)

(AM)

(SSB, FSK, CW)
(CW-W)

T/R Switch (RX 2nd IF ON)
TX 1st IF Filter Switch (SSB)

"

Tt

)
()

T/R Switch (TX 2nd IF ON)
“ (TX ON for CW, AM, FM)

o

" i r )

Reverse Voltage Protector (for Q2043)

RX NB Gate

Diode OR (RX 9V for FM)

Threshold Level Compensator (for TX COMP Meter DC
Amplifier Q1038)

Filter Selector (SSB)

" (CW-N)

RX FM 3rd Mixer (Q2016) Disable Switch (SSB, FSK, CW, AM)

RX RF AGC Detector
Diode OR (FM 9V for FM)

Regulator (TX st IF Switching Stabilizer)
Reverse Voltage Protector (for Q2046)

RX WIDTH VCXO

Temperature Compensator (for RX FM SQL Switch)

RX 2nd IF Filter

RX 3rd IF Filter (CW-N; OPTION)

TX SSB Filter

RX 2nd IF Filter (AM; OPTION)

RX 2nd (TX Ist) IF Filter (SSB, FSK, CW)

RX 2nd IF Filter (CW-W; OPTION)
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CE2001 CFM-455H Ceramic Filter RX 3rd IF Filter (AM-W)
CF2002 CFM-455]1 “ " (SSB, CW, FSK, AM-N)
CF2003 CFWH455E ” “ (FM)
CF2004 LFB-15 % % ()
€D2001  SFD-45554 Ceramic Filter RX FM Discriminator
AF UNIT
Part No.  Device Type Function
Q300! 28C732GR Transistor TX MIC Amplifier
Q3002 28C945AP " o (EM)
Q3003 " % (")
Q3004 o " " («})
Q3005 " " TX FM Carrier VCXO
Q3006 iz o TX FM IF Amplifier
Q3007 " " TX MIC Amplifier (SSB, AM)
Q3008 " r ” (SSB, AM, FSK)
Q3009 MC1496F iC TX Balanced Modulator (SSB, CW, AM, FSK)
Q3010 28K107-3 JFET TX AM ALC Amplifier
Q3011 2SC945AP Transistor TX VOX Ampilifier
j Q3012 " - v
i Q3013 2SCIB15GR o TX VOX Compensator
: Q3014 " o 2
i Q3015 25C945AP & TX AMGC Amplifier
| Q3016 " " TX ANTI-TRIP Amplifier
| Q3017  25C1815GR g g
! Q3018 28A5S64AR - TX ANTI-TRIP Switch
‘ Q3019 MC14011B IC TX VOX Gate
| Q3020 25C1815GR Transistor TX VOX Switch
| Q3021  3SK73GR MOS FET RX Carrier Premixer
Q3022 25C1815Y Transistor RX Carrier Buffer Amplifier
Q3023 MC14066B iC AF Mode Switch
Q3024 28C945AP Transistor RX AF Preamplifier
Q3025 r " RX AF Active LPF
| Q3026 ANG551 IC RX AF APF, CW Sidetane Filter
| Q3027 28C945AP Transistor RX AF Buffer Amplifier (for AF OUT)
E Q3028  uPC2002V IC RX Audio Amplifier
' Q3029  uPC78L0S Regulator (FSK Circuit)
Q3030 Not Used
Q3031 25A733AP Transistor MODE Switch {SSB)
Q3032  25SA950Y ” .. W)
Q3033 28A733AP o " (AM)
Q3034 " ~ “ (FSK)
Q3035 25A950Y " " (FM)
Q3036 2SB774 " " (TX FM)
Q3037 NIM78L09A 1C Regulator (TX FM Carrier VCX0)
Q3038 ND487R1-3R IC (Ring Module} RX Balanced Demodulator
D3001 18853 Si Diode TX MIC Amptifier (Q3001) Disable Switch (FSK)
D3002 1S188FM Ge Diode TX FM IDC
D3003 . p -
D3004 FC53M-5 Varactor Diode TX FM Modulator
D3005 MV103 Varistor Diode Temperature Compensator [TX FM Modulator (D3005) Bias]
D3006 18853 Si Diode TX FM Limiter

D3007 - z 2
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D3008 15853 Si Diode MODE Switch (AM, CW TX IF QUT)
D3009 " - ” (TX FM IF)
D3010 o e T/R Switch  (TXCW, AM, FM IF ouUT)
D3011 = " o ( ” vo)
D3012 iz ” TX MIC Amplifier (Q3007) Disable Switch (CW, FM)
D3013 " " TX MIC Amplifier (Q3008) Disable Switch (CW, FM)
D3014 " o MODE Switch (SSB, FSK TX IF QUT)
D3015 # " o (TX Bal Mod out for CW, AM)
D3016 " o Diode OR (TX Bal Mod out CW)
D3017 g . " (7 AM)
D3018 " ” TX Balanced Modulator (Q3009) Carrier
Balance Control Switch (AM)
D3019 " " TX Balanced Modulator (Q3009) Carrier
Balance Control Switch (CW)
D3020 Z " Diode OR (MIC Amplifier Disable on CW}
D3021 o ” - ( « n p FM)
D3022 w ’ TX AM ALC Impedance lsolator
D3023 " - TX VOX Amplifier (Q3011) Disable Switch (CW)
D3024 " " TX ANTI-TRIP Amplifier (Q3016) Disable Switch {CW)
D3023 1N270 Ge Diode TX ANTI-TRIP Clamp
D3026 18853 Si Diode TX ANTI-TRIP Control Switch (FSK)
D3027 " - " (FM)
D3028 HZ5CH Zener Diode Regulator [for TX FM Modulator (D3004) Bias]
D3029 IN270 Ge Diode TX VOX Clamp
D3030 185853 Si Diode RX Carrier Premixer (Q3021) Disable Switch (AM)
D3031 HZ5C1 Zener Diode TX VOX AMP Clipper
D3032 18853 Si Diode RX Carrier Premixer (Q3021) Disable Switch (FM)
D3033 Not Used
D3034 "
D3035 18853 Si Diode TX BFO Switch (Input to Q3009)
D3036 o " Diode OR (CW, FSK +9V Line, from CW 9V)
D3037 g # " ( o , from TX FSK V)
D3038 Not Used
D3039 18853 Si Diode Diede OR (TX FSK IF QUT)
D3040 " " " (TX SSB IF OUT)
D3041 " . " (FSK for SSB, CW, FSK 9V MODE Line)
D3042 g -- . cw «~ & o)
D3043 - r " (ssp . . “ )
D3044 RD7.5EB! Zener Diode Regulator (FM TX 9V)
D3045 15853 Si Diode Diode OR (FSK for FM 9V)
D3046 o > " (AM won )
X3001 8.9875MHz Crystal (HC-18/T3P) TXFM Carrier VCXO
PLL UNIT
Part No.  Device Type Function
Q4001 MPS-A13 Transistor PLL BFO Active LPF
Q4002 25K19TM-GR Junction FET PLL BFQ VCO
Q4003 28C535A Transistor PLL BFO Buffer Amplifier
Q4004 NIM78LOZA i’ Regulator (PLL +9V Line)
Q4005 28C535A Transistor PLL BFO Buffer Amplifier
Q4006 HDI0551 IC PLL BFO 1/10 Divider
Q4007 28C535A Transistor BLL BFO Buffer Amplifier
(4008 2SC1815GR " PLL Data Switch (for PLL BFO, P. DIV, ¢ DET)
Q4009 3SK73GR MOS FET PLL BFQ Buffer Amplifier
Q4010 pPCT7805H 1IC Regulator (PLL +5V Line)
Q4011 MB8718 . PLL BFO, P. DIV, ¢ DET
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42 2SC380TM-Y

Q4013 SN76514N
Q4014 MB8718

Q4015 MC14518B
Q4016 MC140278

Q4017 25C380TM-Y

Q4018 SN74LS9ON

Q4419 #
Q4020 .

Q4021 28C380TM-Y

Q4022 HI10551

Q4023 25C380TM-Y

Q4024 2S8C1923R
Q4023 28C535C

Q4026 25C380TM-Y

Q4027 "

Q4028 SN76514N
Q4029 25C1923R
Q4030 SN76514N
Q4031 258C1815GR

D4001 15V535
D4002 IN6O
D4003 18853

X4001 38.0675MHz

TH4001 31D26

VCO UNIT

_Part No.  Device

Q5001 NIM78L0OSA
Q5002 2SA733AP

Q5003 2SK19TM-BL

Q5004 o
Q5005 28A733AP
Q3006 r

Q5007 2S8K19TM-BL

Q5008 o
Q5009 28A733AP
Q3010 -

Q5011 25K19TM-BL

Q3012 o
Q5013 28AT33AP
Q5014 "

Q5015 25K19TM-BL

Q5016 "
Q5017 2SA733AP
Q5018 "

Q5019 2SK19TM-BL

Q5020 "

Q5021 2SAT33AP
Q5022 35K73GR
Q5023 "

Q5024 25C1815GR

Q5025 SN74LS145N

Transistor

Transistor
IC

I

o

Transistor
IC
Transistor

"
i
"

[

iC
Transistor
IC
Transistor

Varactor Diode
Ge Diode
Si Diode

Crystal (HC-18/U)

Thermistor

Type

IC
Transistor
JFET

”

Transistor

"

JFET

Transistor

"

JFET

r

Transistor

i

JEET

rr

Transistor

i

JFET

Transistor
MOS FET

Transistor
IC

PLL BFO IF Amplifier
PLL BFO Mixer

PLL (RX Ist, TX 2nd Local) P. DIV, ¢ DET
PLL Reference 1/2, 110, 1/100 Divider
RX Marker Switch, 1/2 Divider

RX Marker Buffer Amplifier

PLL Reference 1/10 Divider

PLL Reference 1/3 Divider

PLL Reference 1/10 Divider

PLL (RX Ist, TX 2nd Local) IF Buffer Amplifier
PLL (RX Ist, TX 2nd Local) 1/10 Divider
PLL Reference 50 kHz Buffer Amplifier
PLL (RX 1st, TX 2nd Tocal) IF Amplifier
PLL Reference 30 MHz Amplifier

RX 2nd, TX 1st Local Oscillator

RX 2nd, TX Ist Local Buffer Amplifier
PLL (RX 2nd, TX 1st Local) Mixer

PLL (RX 2nd, TX Ist Local) IF Amplifier
PLL (RX Pst, TX 2nd Local) Mixer

PLL Unlock Switch

PLL BFO VCO
Clamp
TX BFO Switch

RX 2nd, TX st Local Oscillator

Temperature Compensator (PLL BFO VCO)

Function

Regulator (for VCO Circuit)

RX Ist, TX 2nd Local VCO (Q5003) Switch

RX 1st, TX 2nd Local VCO (47.055-49.055 MHz)
"~ (49.055--52.055 MHz)

RX tst, TX 2nd Local VCQ (Q5004) Switch

RX 1st, TX 2nd Local VCO (Q5007) Switch

RX 1st, TX 2nd Local VCO  (52.055-55.055 MHz) )
- {55.055—58.055 MHz) 1

RX 1st, TX 2nd Local vCO (Q5008) Switch i

RX Ist, TX 2nd Local v€O  (Q5011) Switch "

RX Ist, TX 2nd Local VCO (58.055—-61.055 MHz) il
" (61.055-64.055 MHz)

RX Ist, TX 2nd Local VCO {Q5012) Switch

RX Ist, TX 2nd Local VCO {Q5015) Switch

RX 1st, TX 2nd Local VCO (64.055-67.055 MHz) E
o (67.055-70.055 MHz)

RX 1st, TX 2nd Local VCO (QS5016) Switch

RX 1st, TX 2nd Local VCO (Q5019) Switch

RX 1st, TX 2nd Local VCO (70.055-73.055 MHz)
o (73.055--77.055 MHz)

RX 1st, TX 2nd Local VCO  (Q5020) Switch

RX 1st, TX 2nd Local Buffer Amplifier [

RX 1st Local Disable Switch (GEN 26—30 MHz)

Decoder (for RX 1st, TX 2nd Local VCO Selector)
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D35001 18V55
D35002 18853
D5003 "

D5004 18V55
D5005 o

D5006 18853
D3007 g

D5008 18V55
D3009 "

D5010 18853
D5011 ”

D5012 18V53
D3013 o

D5014 18853
D5015 o

D5016 [SV55
D5017 w

D5018 18853
D5019 "

D5020 15V55
TH5001 D22A

CPU UNIT

Part No.  Device
Q6001 28C1815Y
Q6002 2SA733AP
Q6003 MC14093B
Q6004 SN74L814
Q6005 MSMB0OCS85ARS
Q6006 SN74L875
Q6007 SN74L5190
Q6008 SN74L802
Q6009 MC14016
Q6010 SN74L874
Q6011 SN74L8373
Q6012 SN741542
Q6013 SN74LS02
Qo014 »

Q6015 "

Q6016 HPD2364C-0402
Q6017 uPD4451.C-]
Q6018 Not Used
Q6019 SN74L8365
Q6020 o

Q6021 SN7418373
Q6022 ”

Q6023 5

Q6024 pPD8279C-5
Q6025 SN741.5145
Q6026 UPDB255ACS
Q6027 o

Q6028 MC14504
Q6029 .

Varactor Diode
Si Diode
Va:actor Diode
5i };iode
Va;;ictor Diode
St Diode

Varactor Diode

Si Diode

Varactor Diode

Si Diode

Varactor Diode

Thermistor

Type
Transistor

o

IC

IC

RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1Ist, TX 2nd Local VCO
RX 1st, TX 2nd Locgl VCO
RX 1st, TX 2nd Local VCO
RX Ist, TX 2nd Tocal VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO
RX 1st, TX 2nd Local VCO

Temperature Compensator (RX 1st, TX 2nd Local VCO)

Function

Buffer
RESET Switch

(47.055—49.055 MHz)
{Q5003) Switch
(Q35004) Switch
(49.055—52.055 MHz)
(52.055-55.055 MHz)
(Q3007) Switch
(Q5008) Switch
(55.055-58.055 MHz)
(58.055-61.055 MHz)
(Q5011) Switch
(Q5012) Switch
(61.055—64.055 MHz)
(64.055-67.055 MHz)
(Q5015) Switch
(Q5016) Switch
(67.055—70.055 MHz)
(70.055—-73.055 MHz)
(Q5019) Switch
(Q5020) Switch
(73.055—77.055 MHz)

NAND Gate (CPU RESET Timing)

Inverter
CPU
Latch (PLL Output Data)

Up/Down Counter (Frequency Control}

NOR Gate

Analog Switch (Frequency Control Data Input)

Flip-flop (CK INH, ST OUT)

Latch {Address Data)
Decoder ( " )
NOR Gate

ROM
RAM

Bus Driver (TRS Input Data)
{ o )

Latch (TRS Data, FSK Shift Data)

«r (WIDTH Freq Data)
. )

Programmable Keypad, Display Controller (Key Input
Data, Frequency Display DATA)

Decoder (Key Scan Line)

Programmable I/O Port (IF SHIFT/BAND/MODE Data)
r (PLL Data, VCO Select Data)
Level Shifter (PLL Qutput Data)

" ( i
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Q6030
Q6031
Q6032
Q6033
Q6034

D6001
D6002
D6003
De004
D600S
D6006
D6007
D6008
D6009
D6010
D611
D6012

X6001

25A733AP
Not Used
uPC78L03
SN74L8123
TBP18SAQ030N

10D1
1815558
WZ071
188106

"

181555

r

6 MHz

Transistor

IC

Si Diode

r

Zener Diode

Schottky Barrier Di,

i

Si Diode

e

Crystal (HC-18/U)

MEMORY CHECK DECODER UNIT

Part No.  Device
Q2801 SN74L805
Q2802 v

Q2803 SN741.574
Q2804 28CIRI5Y
(32805 UPD4451C-1
D2801 18897
D2802 "

D2803 "

VFO UNIT

Part No.  Device
Q7001 TC5081P
Q7002 MPS-A13
Q7003 28C5354A
Q7004 v

Q7005 SN76514N
Q7006 25C5354
Q7007 TC9122A
Q7008 28C535A
Q7009 HDIO551P
Q7010 SN76514N
Q7011 28C1815Y
Q7012 "
Q7013 SN74L590
Q7014 SN76514N
Q7015 28C535A
Q7016 2SK19TM-GR
Q7017 SN76514N
Q7018 28C535A
Q7019 TC9122A

Type

Transistor
IC

Schottky Barrier Di,

Type

IC
Transistor

[

"

ic
Transistor
IC
Transistor
IC
Transistor

IC
Transistor
JFET

IC
Transistor
Ic

Regulator (CPU Unit +5V Line)

Regulator (CPU Unit +5V Line)
Multivibrator (Buzzer Switching)
ROM (AUX Band Data)

Switch (System Backup)
)

RESET Switch

PD Data Output Disable Diode OR

*e " " " "

CS Diode OR

r " "

CEIl Diode OR

PD Data Output Disable Switch
Status Data Output Enable
RESET Switch

CPU Clock

Function

Inverter

rr

Latch (M. CHECK Data)
M. CHECK Data Reset Switch
RAM

A2 M CK Gate
A5 M CK Gate
A6 M CK Gate

Function

PLL VCQ-1 Phase Detector

PLL VCO-1 Active LPF

PLL VCO-1

PLL VCO-1 Buffer Amplifier

PLL VCO-]1 Mixer

FLL VCO-1 IF Amplifier

PLL VCO-1 Programmable Divider
PLL VCO-1 Buffer Amplifier

PLL VCO-1 1/10 Divider

PLL Mixer

PLL IF Amplifier

PLL IF 1/10 Divider

PLL Mixer

PLL IF Buffer Amplifier

PLL VCO-2 Buffer Amplifier

PLL VCO-2 Mixer

PLL VCO-2 IF Amplifier

PLL VCO-2 Programmable Divider
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Q7020 TC3081P 1C PLL VCO-2 Phase Detector

Q7021 28C1815Y Transistor PLL LOCK Lamp Switch
Q7022 MPS-A13 o PLL VCO-2 Active LPF
Q7023 28K19TM-GR JFET PLL VCO-2
i Q7024 28C535A Transistor PLL ¥CO-2 Buffer Amplifier
i Q7025 HD10551 IC PLL VCO-2 1/10 Divider
| Q7026 25D880Y Transistor Regulator (PLL Circuit)
Q7027 uPC7808 IC " (PLL +8V Line)
Q7028 wPC7805 " " (PLL +5V Line)
Q7029  25CI1815Y Transistor PLL Reference Oscillator
Q7030 o " PLL Reference Buffer Amplifier
Q7031 28C535A ’ PLL Reference Tripler
Q7032 " " PLL Reference Buffer Amplifier
Q7033 - v PLL Reference Doubler
Q7034 258C1815Y " PLL Reference Buffer Amplifier
Q7035 28C535A o PLL VCQ-2 IF Buffer Amplifier
Q7036 2SAT33AP " PLL Reference 10 kHz Buffer Amplifier
' D7001 152209 Varactor Diode PLL VCO-1
| D7002 18V55 - PLL VCO-2
; D7003 WZ100 Zener Diode Regulator (PLL Circuit)
|
X7001 30MHz Crystal (HC-18/U) PLL Reference Oscillator
TH7001  31D26 Thermistor Temperature Compensator (PLL VCO-2)
TH7002 PTHS507A01- Posistor o (PLL Reference Oscillator)
BG330N020
LPF UNIT
Part No.  Device Type Functicon
D90g1 15897 Schottky Barrier Di.  TX AM ALC Detector
l D002 o “ ’
| D9003 " v TX FWD Detector
‘ Da004 ” " TX REF Detector
| D005 . ’ TX ALC Detector
D2006 r " TX REV ALC Detector
D9007 " " TX ALC Detector
D9008 v ” TX REV ALC Detector
D9009 151555 Si Diode Back Pulse Canceller {for 12m, 10m LPF Relay (RL9013,
9014)]
D9010 o o Back Pulse Canceller [for 17m, 15m LPF Relay (RLS0I1,
9012)]
D011 o s o [for 20m LPF Relay (RL900%, 9010)]
D012 " o " [for 30m LPF Relay (R1L9007, 9008)]
D9013 " o " {for 40m LPF Relay (R1.9005, 9006)]
D9014 ' " iz [for 80m LPF Relay (R1.9003, 9004)]
D9015 » . " [for 160m LPF Relay (RL9001, 9002)
D9016 o " " [for ANT Relay (RL9015)]
DIAL UNIT
Part No.  Device Type Function
Q1301 MC14093B IC NAND Schmitt Trigger
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Q1302 MC14012B
Q1303 MC14001B
Q1304 MC14584B
Q1305 MC14011B
Q1306 MC14013B
Q1307 SN74LS00
Q1308 MC14016B

Di1301 181555

D1302 g
D1303 -
Di1304 a
D1305 r
D1306 -
D1307 o
D1308 o
D1309 *
D1310 "

DISPLAY UNIT (A}
Part No. Device

V1401 FIP-9ESA
V1402 FIP-9P5

D1401 TLY205
Di402 o
D1403 "
D1404 "
D1405 "
D1406 o

DISPLAY UNIT (B)
Part No.  Device

Q1601 TC5067BP
Ql602 MSL912RS
Q1603 -

Q1604 "

Qle60s SN7445
Q1606 MC14514B
Q1607 NIM78L05A
Q1608 25C2002L
Q1609 28C1815GR

D1601 181554

D1602 o

D1603 o

D1604 »

D1605 Not Used
) $

D1612 Not Used
D1613 181554

B

151554

IC

Type

FCD

Type

I
I

ar

Transistor

”

Si Diode

Si Diode

|

Si Diode

Dual 4-Input NAND Gate
NOR Gate

Schmitt Trigger

NAND Gate Multivibrator
“D” Type Flip-Flop
NAND Gate

Analog Switch

Diode OR

Trigger

Diode OR

*

Function

Frequency Display
Sub Dial Display

ATT Indicator

M. CHECK Indicator
EXT Indicator
SPLIT Indicator

MR Indicator

VFO Indicator

Function

FCD Driver {for MODE Display)

s {for Segment)
- (for Digit)
H ( xr )

Decoder (MODE Display Data)

, (Display Data)
Regulator {for Display Unit)
DC-DC Converter OSC
Blanking sw (for MODE Display)

Diode Matrix (for MODE Display)

" { " )
- « - )
" « - )

Diode Matrix (for MODE Display)

|

Diode Matrix (for MODE Display)

—43—




D1625 Not Used

D1632 Not Used
D1633 181554 S§i Diode Rectifier (DC-DC Converter Vout)
Di634 IN270 Ge Diode Timing (for MODE Display)

DISPLAY UNIT (C)

Part No.  Device Tvpe Function

Q2701 SN74L875P IC Latch (MODE Data)

Q2702 SN74L8145N o Decader { » )

Q2703 2SATIZAP Transistor Driver (for M. CHECK LED)
D2701 151554 8i Diode Diode Matrix (for MODE Data)
D2716 181554 Si Diode Diode Matrix (for MODE Data)

KEY MATRIX UNIT

Part No.  Device Type Function
D1701 TLY?205 LED M. SHIFT Indicator
D1702 s " CLAR RX Indicator
D1703 e “ CLAR TX Indicator
, D1704 " s TAB Indicator
: D1705 » e o HAM Indicator
D1706 s " GEN Indicator
D1707 [8553 Si Diode Switch (for Keypad Switch)
2 { ? {
D1727 18853 8i Diode Switch (for Keypad Switch)
FSK UNIT
Part No.  Device Type Function
Q1801 SN74LS00 1IC Oscillator (CW Sidetone Pitch, FSK Shift Frequency)
Q1802 TC9122P o Programmable Divider (for CW Sidetone Pitch, FSK Shift
Frequency)
Q1803 MC14027B o 1/4 Divider (for CW Sidetone Pitch, FSK Shift Frequency)
Q1804 SN741L804 s Inverter (for FSK Shift Frequency Selector)
Q1805 SN74LS09 a AND Gate ( " )
Q1806 uPC78LO5 " Regulator {for CW, FSK +5V Line)
Q1807 28C1815GR Transistor Oscillator (Q1801) Controller
Q1808 o o KEY Switch
Q1809 o " o
Q1810 ’” gz FSK Buffer Amplifier
QL8141 " s FSK Shift Frequency External Contrel Switch
Q1812 r” v CW Break-in Switch
Q1813 " iz CW Break-in Delay Controller
Q1814 " 2 CW Sidetone Buffer Amplifier
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D1801 WZ034
D1802 IN270
DI1803 18853

! !
D1825 18853
D1826 IN270

! !
D1832 1IN270
D1833 HZ5C2
D1834 18853
D1835 IN270
X1801 6.8MHz
REG UNIT
Part No.  Device
Q1901 MCl14572
Q1902 28CIRISGR
Q1903 28A950Y
Q1904 28A733A0Q
Q1905 s
Q1906 28C9435AQ
Q1907 o
Q1908 o
Q1909 25C2002L
Q1910 28C1815Y
Q1911 -
Q1912 »
Q1913 25A733A0
Q1914 28A950Y
Q1915 -
Q1916 25CI815GR
Q1917 28A496Y
Q1918 o
Q1919 28A733A0Q
Q1920 "
D1901 15853
D1902 o
D1903 "
D1904 o
D1905 Not Used
D1906 WZ051
Di1907 151588
D1908 HZ7A2
D1909 HZ11C1
D1910 18853
D1911 HZ3C]
Di9I12 Not Used
D1913 v

Zener Diode
Ge Dicde
Si Dicde

{

Si Diade
Ge Diode

2

Ge Diode
Zener Diode
Si Diode

Ge Diode

Crystal (HC-18/U)

Type

IC
Transistor

Si Diode

"

[

Zener Diode
Si Diode
Zener Diode

Si Diode
Zener Diode

KEY Switch

r

Dicde Matrix (for CW Sidetone Pitch, FSK Shift Frequency
Selector)

2

Diode Matrix (for CW Sidetone Pitch, FSK Shift Frequency Selector)
Diode OR (for FSK Shift Frequency Controller)

?

Diode OR (for FSK Shift Frequency Controller)
Regulator (CW +5V Line)

CW Break-in Switch

KEY Switch

Oscillator (for CW Sidetone Pitch, FSK Shift Frequency)

Function

Relay Timing Controller

T/R Switch (RX ON)

ANT Relay (RL9015) Driver

CPU TX 9V Switch (TX ON)

Relay Driver (for RL1902; TX ON)

Regulator (+9V Line)
G
)

Oscillator (DC-DC Converter)

Start up Current Limiter (+9V Bus)

TX VOX Switch

Relay Driver (for RLI1901)

RX 9V Switch (RX ON)

RX 13.5V Switch (RX ON)

T/R Switch (TX ON)

TX 9V Switch {TX ON)

TX 13.5V Switch (TX ON)

ANT Relay Driver (Q1903) Controller

TX Monitor Switch Controller

Diode OR (for TX Controller)
Back Pulse Canceller (for RL1 501) .

" (for RL1902) .
Dicde OR (for TX Controller)

Regulator (+9V Line)
Rectifier (-9V Line) !
Regulator { «~ ) I

" (DISP 10V and CPU TX 9V)
Temperature Compensator for D191 1
Start up Limiter Regulator
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D1914 IN270
D1915 HZ3C3
D1916 IN270
D1917 WZ033
D1918 18853
D1919 IN270
D1920 -

D1921 18853

SWITCH UNIT A

Part No.  Device

Q2301 28CI1815GR

D2301 18853

Ge Diode
Zener Diode
Ge Diode
Zener Diode
Si Diode

Ge Dioder

I

Si Diode

Type
Transistor

Si Diede

PHOTO-INTERRUPTER UNIT

Part No, Device

RS2601  EE-SH3-X-1

RS82602 "

PROTECTOR UNIT
Part No.  Device
Q2901 ANBSS1

D2901 151555
02302 ”
D2903 o

CONTROL UNIT
Part No.  Device

Q3501 ANG6551
Q3502 25C1815Y
Q3503 25D592Q
Q3504 NIM78L08

D3501 181555
D3502 *
D3503 #

Type

Photo-

Interrupter

e

Type
iC

Si Dicde

LI

Type

IC
Transistor

[

IC

8i Diode

e

Delay Controller

Regulator (—9V Line)

Switch (CW/TX 9V for Monitor)

TX Monitor Switch (Q1920) Bias Switch (CW)
" . «  CW Switch

Monitor RX IF Disable Switch

"

Reverse Voltage Protector for 1901

Function
CW-CAL Switch

VOX Control Switch (CW-CAL)

Function

Frequency Controller

Function
Current Limiter

External ALC Switch

ALC Switch

Function

Sensor Signal DC Amplifier

Fan Motor Driver {3503} Controller
Fan Motor Driver

Regulator (CONTROL Unit +8V Line)

Switch {for PS Unit Sensor Signal)
«  {for PA Unit Sensor Signal)
Reverse Voltage Protector (for Q3503)
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MONITOR UNIT

Part No.  Device
Q3601 28K107-3
Q3602 2SAT33AP
Q3603 25K107-3
Q3604 iz
Q3605 0
Q3606 25C509Y
D3601 188106
D3602 18853
D3603 188106
100W PS UNIT
Part No.  Device
Qo1 2N5685
Q02 28D717Y

Q201 2SK147BL
Q202 28A1012Y
Q203 28A950Y
Q301 28K19TM-GR
Q302 25A950Y
Q303 25A1015GR

D1 525VB10
D02 S3VBI10
D201 10D1
D202 g
D203 HZ6C1
D301 10D1
D302 "

D303 HZe6C1

THO1 112302.2

100W PA UNIT

Part No.  Device
Q8001 28C1589
QB0G2 28C2395
Q8003 o
Q8004 MRF422
Q800S &
Q8006 HPC7808H
QB007 28D288K

Type

JFET
Transistor
JEFT

"
*

Transistor

Schottky Barrier Di.

Si Diode

Schottky Barrier Di.

Type

Transistor

”

JFET
Transistor

I

JFET
Transistor

i

Si Diode Bridge

"

Si Diode

”

Zener Diode
Si Diode

Zener Diode

Thermistor

Type

Transistor

e

14

rr

IC
Transistor

Function

RX AF Gate (RX ON)
CW Gate Controller
TX Monitor Gate

~  Sidetone Gate
AGC Gate

Display Dirmn Controller

RX AF Gate Switch
Switch (CW 9V Line)
AGC Gate Switch

Function

Regulator (+24V Line)
# (+13.5V Line)
n (+24V Lme)

" ( )

o ( )

- (+13.5V Line)

)

" ( o )
Rectifier (+24V Line)

i (+13.5V Line)

" (Sample Voltage)

(o )
Regulator (+24V Line)
Rectifier (Sample Voltage)

O G )

Regulator (+13.5V Line)

Fan Motor Control Sensor

Function

TX Driver Amplifier

”

"

TX Final Amplifier

Regulator (Final Amplifier Bias)
e ( r )
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i

1
L
I

1
1

DBO01 YZ033
D802 10D10
D8003 "
D&004 "
D8005 o

TH8001  32D27

10w PS UNIT
Part No.  Device

Q1501  uPC78L12
QIS062  28B529D
Q1503  2SD745S

D1501 85VBI10
D1502 10Dt
D1303 o
D1504 MV103

10W PA UNIT
Part No.  Device

Q2801 28C2166
Q2802 25C2509
(2803 r
Q2804 25D882Q
Q2805 uPC78LO8

D2301 YZ033
D2802 MV11

Zener Diode
Si Diode

"

Thermistor

Type

1c
Transistor

”

Si Diode Bridge
5i Diode

Varistor Diode

Type

Transistor

"
"
"

IC

Zener Diode
Varistor Diode

Regulator (Driver Amplifier Bias)
Temperature Compensator (Driver Amplifier Bias)

. ( o )
o (Final Amplifier Bias)
o ( - )]

Fan Motor Contro] Sensor

Function

Regulator (+13.5V Line)
L2 ( " )
rr ( " )

Rectifier (+13.5V Line)
o (Sample Voltage)
" ( L2 )
Temperature Compensator (+13.5V Line)

Function

TX Driver Amplifier
TX Final Amplifier

Regulator (Final Amplifier Bias)
rn ( ” )

Regulator (Driver Amplifier Bias)
Temperature Compensator (Final Amplifier Bias)
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RF UNIT PEB-2380A (No.10xx)

RF
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[ i

RF UNIT VOLTAGE CHART

(DC VOLTS)

E (S) C(D) B (G1) (G2)
REMARKS
R /T | rRIT|R|{T| R[] T
Q1001 | 5.2 0 5.2
01002 | 0 0.7 0
Q1003 | 0 135] 0 [135] 0 | 13
Q1004 | 0 13.5 0
Q1005 | 4.2 13.5 3 GEN
QL1006 | 0.7 4.3 0 GEN
QI007 |42 | 7 |1351135| 3 | 3
Q008 | 0.7 | 0 | 43| 7 | 0 | 8
Q1009 | 3.5 13.5 0
Q1010 | 3.5 13.5 0
Q1011 | 1.3 13.5 0
Q1012 | 5.5 13.5 5.5
Q1014 | 9.5 9.5 9
Q1015 | 0 4.5 0 AM
o017 |53 35 Y
5.5 ~0.7 4.5 AM
otorg |14 13.5 1 35
0 13.5 1 0.7 AM
Q1020 0 1.2 | 13.5 | 13 —9 0
QLozl | 7 13.5 75
Q1022 | 0 0 0.7
Q1023 | 0 13 0
01024 | 0 0.7 0
Q1025 | 13.5 0 13
Q1026 |-07 | 9 | =9 | 9 | =07 83
Q1027 | 9.5 9.5 3.8 GEN
Q1036 |1 s i e
Q1037 | 0 |0-3]| 0 |0-3] 0 |o0-1
Q1039 | -9 0 9
Q1040 | 8.2 8.1 75
Qlo41 | 0 0 0.7
Q1042 | 0 0 0.7
Q044 | 0 |0 | 0 |0 |07 |25
RF UNIT VOLTAGE CHART (DC VOLTS) _
11234 |5|6|7[8]9|1001]12|13/14]15]16|REMARKS
Q1013 | —|—|—-|-9|=[=-]=]o
Q016 | —|—[—|-9|=|=]=]9
Q028 | —[-[-| =[=[=T=(o 3| = === =[=| =
Qo2 | —[—|-| =[=T=T=Tol3| = ===
Q1030 | — | —|—| —|=|=I=lol3| === ===
Q1031 | - || =[=[=T=To|m3| === === =
1032 | — ||| —[=[=[=Tol=[=1=T=[=1 =[5
Q1033 | | =] | =|<[=[=l0]| <I={=] == =I=5
Q1034 | ||| —[=|=To =] —[==T=[-I5
Qoss | - ||| <[=[=To =1 =1=[=1=] =I5
Q1038 | —|—| || -[-[-(9
QLo43 | —| [ -9l =[=1=]9
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IF UNIT

PIN 5

PIN 9 PIN 7

PIN 8 COLLECTOR 2SA73:
BIN 1 PIN 1 SASE EMITTER gggg;

aN 4 25C181
C 2scm
uPC1458C ANB551 ‘{-i%%ﬁ? 323133




IF UNIT PARTS LAYOUT (component side)

"

o 1 i : " ..' 3
i . % X
e ‘ M ¥
... “I

S0 g h

25A733AD
25B774
25C380Y
25C1815Y
25C1815GR
25C1815BL
2SC1923R
25C1969Y
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IF UNIT VOLTAGE CHART

(DC VOLTS)
f E (S) C (D) B (G1) (G2)
REMARKS
R T R T R T R T
Q2001 1.5 13 - — -
Q2002 1.5 13 —_ =
Q2003 5.5 11.5 6.2
Q2004 1.3 0 13.5 | 13.5] 1.3 | -5.5 a—
1.3 1.3 13.5]13.5] 1.3 1.3 - MONI -+ ON
02005 1.2 (0 13 13.51 1.3 | =55 2.5 2.5
1.2 1.2 13 13 1.3 1.3 2.5 2.3 MONI — ON
02006 | 3.1 3.8 3.7
Q2007 3.1 8.8 3.7
Q2008 4.3 B.8 3.7
Q2009 1.3 () 13 13.50 1.3 | -5.5 3 3
1.3 1.2 13 13 1.3 1.3 3 3 MONI - ON
Q2010 | 5.3 11.8 6
Q2011 5.6 11.8 6.3
02012 | 0 24 0
Q2013 | 4 1.8 4.5
Q2014 | =9 33 "
MONI = OFF
1.1 ( Q 13.5 1.3 | 5.5 — FM
1109 9 | 9 | 13| 11] = ;‘ENI*UN
Q2016 MONI - OFF
2.6 26 | 1351 13.5] 1.3 | =5.5 - SSB
MONI = ON
2.6 26| 13.5] 13.5] 1.3 1.1 —_ ISB
Q2017 1.7 4 2.4
Q2019 1.4 4.2 1.1 FM
Q2020 0 1.5 0.7
Q2021 | 4.7 6.2 5.3 B
Q2022 0 1.1 0.5 FM
02024 8.5 1 g 9 8.8 1.4 NB - ON
— - 9 9 8.8 1.4 NB VR—MIN
02025 8.5 0.8 9 9 8.8 1.4 NB =+ ON
— — 9 9 8.8 1.8 NB VR—=MIN
Q2026 1.0 9.5 1.7 NB - ON
Q2027 0 9.5 0.2 NB VR—MIN
020280 ol 72101l 0l oa NB — ON
Q2029 - 9 —
Q2030 1.2 — -
Q2031 - 7.5 —
Q2032 1.8 - -
Q2033 -95|-95| 43 | 0.7 -9 -9 AM GC—-0OFF
-95|-9.5| 64 0 -9 -9 AM GC — ON
02034 | 0 | 0 | 9 [ 0 [ 4407
0 0 -9 -9 6.5 0 AM GC — ON




IF UNIT PARTS

PIN 3

(EMITTER COMMC
PIN 2 PIN 4
SOURCE GATE (COLLECTOR 1) (COLLEC
SOURCE PIN 1 PIN 5
GATE DRAIN DRAIN (BASE 1) (BASH

T~

SOURCE

GATE - \ GATE
NO. 2 DRAIN NO.1

3SK73GR 2S5K19TMGR 25K125 25C1583G

—6]1—



IF UNIT PARTS LAYOUT (solder side)

IF UNIT VOLTAGE CHART

(DC VOLTS)
E (S) C (D) B (G1) (G2)
REMARKS
R| T|[R|T|R|T/|[R]|T
02035 | =951-95| -9 | 0 | -9 |9
-9.5(-9.5| -9 | -9 [ -9 |9 AM GC — ON
o036 |0 | 1 [13s[115] -9 | o
0 [ 0 [135[135] -9 [ -9 AM GC — ON
Q2037 | 0 [08] 0 | 9 | 0 |14 COMP — ON
METER SW
Q2038 | © 13.5 0 T COMP
02040 |07 8 [0 [ 8 [0 |64 SSB, FSK
0.7 8 [-02] 0 [-02] 0 CW, AM, FM
Q2041 [ 0 | - |135|125[-25[ - | - | -
Q2042 | 0 | — |135(125]-25] - | - | -
Q2043 | 0 0 0.7
207 9 [ o | 0o [-07] 9
2045
? -04] 9 [0 [ 9 [-0.2]83 COMP — ON
0.7 9 [ o [ 9 [-07] 82
2046
? —04] 9 [0 | 9 [-04] 82 COMP — ON

(DC VOLTS)

1 |2)|3[4|5|6|7 (8|9 REMARKS
Q2015 | —[—-|0|-9 —|—-| - |9
Q2018 |[5.2/-|~-| 0] ~-|—|7.8
Q2023 | 9|—-|-| 0 0| —|—-|9
Q2039 =10 -|—]|7.9 COMP—+ON TX

PIN 3

(EMITTER COMMON)
{2 \ PIN 4
ILLECTOR 1) (COLLECTOR 2)
N 1 PIN 5
ASE 1) (BASE 2)

T~

25C1583G

—61—
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IF UNIT

.
——y——|
o fay ]
| @
: I T :m
Dk S & |
LT
u;.- Yy .01
R1GS D 33 <8
s 3% 15553 | 13| 3 Jo
. =
| 330 Bi90y5 &
AR LEE L oF
MER! g5

CwW . AM
FM IN

(PB9)

€14%; 56

'3
x 3 = O
= -0
P - 1=
= | = |m C148
G;ﬂ. o~
R153 1.2k
b
R154 R155

157
39k

c1 100p
LO7 1m

Q25
2sCi5eas G'28

Q24
235C15836

e

3]
]

-
e |
i —p =]
UJ:Q

m
o 1] iy
&2 28 T
1
! o
' 43 O
23C18156GR 0
>
O
i
i

SSB 14.25 MHz

ANT - 0 dBu

MIC INPUT - 0.5 mVrms (1 kHz)
MIC GAIN - MAX

RF GAIN - MAX

AGC -+ OFF

WIDTH VR = CEN
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IF UNIT PB-2390A (No.20xXx)

MNE VR

MNB VR
tP73)



AF UNIT

.‘

T

Pl et -
o i e
E ! = R L 3 e L8 -
i i E; % e = = R ST Y el
r - - "L ‘- i e .l__ et o L o Sy
¥ - gy g I N - o " = . = ; ¥ T =
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= - - - 3 = a -nF = EESEtL e Tl bt TR A A EETE - ] T e, = L 5 _F e :
: . o 3 | " & -,-_ P | ! = T A - A y - [ ] - e 3 e 5 . - j - ...-... -_.. 5 ; o : ; i i . )
= - ! ey . . - iy = ; e
T Nl T = e ) SIS (6 13 | = = n G (E SR | TN
S - kLT o . i A "" s [ 7 - e T\ . -k | p Lt e T B > - : O
- L N . 3 . - - il A s . = S Lol
. E = 5 = B - . 5 4 5 iy a ' =) 2 ¥
ey - o] Y T 5 1 B L, ’ = -'-.'-'|=-=' e ___r. ey & -I-I = o SES . - | Y - 35 - " & 3
3 = LY. 3 - T n’ T -"-'--'.-'::- fs g £ e e L -~ X £ 2 = L
_‘ E - ; -
N & - - y - . : L o -

1T X

MC1496P
MC14011B
MC14066B

PIN 9
%P'NI

ANG551

INPUT

COMMON

uPC78L05
NJM78L09A

QUTPUT

BASE -~

Foanee | ¥

-l
*a;:nur_.

PIN




R ———————

AF UNIT PARTS LAYOUT (component side)

COLLECTOR

EMITTER
BASE

COMMON
QUTPUT

2SA564AR
25A733P
2SA950Y
25B774
25C732GR
25C945P
HPC78L05 | 25C1818Y
NJM78L09A 2SC1815GR
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GATE

ﬁ ﬁ : SOURCE
DRAIN
SOURCE
GATE N GATE

NO. 2 DRAIN NO.1

3SK73GR 25K107-3

64—




AF UNIT PARTS LAYOUT (solder side)

PINS pin 1
PINS PIN 2

4 PIN 4

\TE 1 -

SOURCE 1 2
2 3

3 4

-3 ND487R1-3R uPC2002Vv

— 64—



AF UNIT VOLTAGE CHART

(DC VOLTS)
E (8) C (D) B (G1) (G2)
REMARKS
R|IT|R|T|R|T|R]|T
ot001 |38 5 2.5
5.5 9 2.6 FSK
= Q3002 | 1.5 1.1 2.1
v Q3003 | 1.3 5 2.1
& Q3004 | 1.2 1.9 1.8
Q3005 | 0 | - | 0 | 86| 0 | - M
Q3006 | 0 | 17| 0 | - | 0 | - FM
& 93007 1.4 5.3 2
2 6.5 g 2.2 CW, FM
L 1.5 3 2
= Q3008 — 9 72 CW, FM
& Q3010 | 4.4 4.4 0 AM
| gso11 |12 4.6 1.8
) Q22 2sCI8I5Y g° 4.5 7 2 CW
la25 2sco4sp - Q3012 | 1.2 4.3 1.7
RIBO RIT9 5.2 8.7 2.7 SSB |[VOX VR
- MIN
Q3013 | 6.3 8.7 2.7 CW | pREAK
IN
5.2 6.4 5.8 SSB vt;d}i ;{m
d Q3014 | 6.2 6.2 6.5 CW | SREAK
: . Q3015 | 2.6 5.1 3.2
g ekt 03016 | 6.9 1.6
i ) 600Hz (P21} 4 ’ 1.6 W
6)(7)(8)(2) 0 9 0
. TO0Hz Q3017
026 = o ) 0 0 0.7 FM, FSK
ANB3SI |G 3 aF  lPE8) g 9 9 VOX
- out DELAY
— A s Q3018 | g .8 3 Foi| VR —
. ] : : FSK
: BN MIN
1| GND
r : 0 9 0 VOX
o~ CB31 WE DELAY
>Orat Ji5; Q3020 | 8.8 0 VR
W : APF OUT Q3021 | 0.3 - = -
% ﬁ T AF v&
| OJERS 3 - - — AM. FM
Y . Q022 | — | — | 5.8 54| - | =
= a1 t Q3024 | L1 3.6 1.7
78L05 Ji Q3027 | 3.7 8.5 4.3
R203 10k IN COM ouT
Q29 E%E . AF 1N Yima0) Q3029 | 7g 0 5
3% I | o Q3031 | 9 9 8.4 SSB
I‘:‘E; _ EIEE il SIcE_ Pee) Q3032 | 9 9 8.4 cw
= 8% +13) | Q3033 | 9 9 8.4 AM
= | - SPOUT
Q30 L 4 Q3034 | 9 5 54 FSK
28774 | Q3035 | 9 9 8.4 M
AP UNT | Q036 | 04 |13 | 0 [135] 0 | 0 FM
IN COM OUT
o _derapety e PB-2375 (No.3-.- ) | Q3037 | "5 0 5 FMTX
(Pall :Fﬂﬁ'}
-+ Eg 2
2 0pz 3
AF UNIT VOLTAGE CHART
(DC VOLTS)
11213141 5 6|78 (9 (10(11]12113|14| REMARKS
Q3009 [3]-[-|3[tt|9o]-[s8]-s.8=|-]-[0
Q3019 Q09|10 ]| 9 90|84/ 8410 |9(01|8|(9
Q023 | —|[-[-[=18 Jolo|=-[=|=[=]o]=]9
Q3026 Bl—|—-144| 0 |44 -] - |8
Q3028 —|—=10(-113.5
—65— 5



Q02 25C945P

AF UNIT

Q03 2SC945P

QO35 25C945P

.:xbﬂﬁ 255545F R4| &80

004 FCBAMS

il

0
P230n6(2)
iP125) G|(3)

MIC VR](4)

2

FSK | ﬂ:

m E‘
SIDE ({3 X
TONE S

vos LA
|n-c:a @552 7

1Dk RIGD 12k

%

R‘!E!
ﬂﬁE

c
47
WM

|ro 820 DOI 15553

IN
(PHITY

e
GMD
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.ﬁT.I‘.'.E:J
J20
1Pa3)

25 39k

RI26 22k

[
T 25CIBISGR

14 {EﬂEHll' ols)e)
ﬂﬂ _ﬂ@@ﬂ or g

QIT 2SCiBI5GR

QI6 2545644

ﬁﬁ; |

TXOV (I)—o—

CONT

DELAY
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PIN 8

PIN 10

PIN 14 PIN 18 PIN 8
PIN 9
PIN 7 PIN 1
NOTCH
PIN 1 NOTCH
PIN 1

SN76154N
SN74LS90 TC9122P TC5081P



VFO UNIT PARTS LAYOUT (component side)

COLLECTOR
BASE EMITTER
PIN 18 PIN 9 ﬁhﬂ"
PIN 1
NOTCH 2SA733P
| 2SCS535A
TC9122P TC5081P HD10551 2SC1815Y

—66—



RTS LAYOUT (solder side)

SOURCE
| DRAIN BASE CE'ILLECTUF{
\f""

HEAT SINK
| (COLLECTOR) EASE
R

80Y 2SK19TM-GR MPSA13 25CH35A

67—



—_—_——_&

VFO UNIT PARTS LAYOUT (solder side)

SOURCE
GATE PRAIN COLLEC
BASE S
N HEAT SINK
P- (COLLECTOR)
GROUND COLLECTOR EMll'l'I'EH
uPC7805
uPC7808 25D880Y 2S5K19TM-GR

—67—



VF

r—_——_—_—_—--——————_'___—_—_—-—_-—_—_—-—*———ﬁ_

Q02 @03 Qosa
MPSA-13 25C535A 25C535A

10k

TcSBE AP
7

RO1 Tk

59

c1
3

ly
o
tPD?ilﬂ

0 m - m ;P ok -

124131211109 8
SN78514

g e g e g i
7 e T 0 0 e e
| coBLBBEERR

I nLLLLLbLLLLLLU

ol ol o]
¥

e — — — i e— —— — el e - e - S  e— SE—— L_____ & & ____ .} _ ___}__ __;___ — =

RESISTOR VALUES ARE IN OHMS, 1/4W. CAPACITOR VALLUES ARE uF. S50wwv AND

INDUCTOR VALWUES ARE IN HEMRIES. UNLESS OTHERWISE MNOTED { I
lp? CAPACITORS ARE 0.01uF. S0wv

tS) CAPACITORS ARE 0.001uF. SO0Owv

(%) CAPACITORS ARE INCLUDED IM TRANSFORMER CAMNS




VFO UNIT VOLTAGE CHART

(DC VOLTS}
F E () C (D) B (G1) (G2)
REMARKS
25C1815Y RI T R|T|R|{T[|R] T
x Q7002 | 0.3 6 L5
' E Q7003 | 1 1.8 1.7
o[ Q7004 | 1.4 7.8 2.2
¥ 0 Q7006 | 0.8 535 1.7
= Q7008 | 1.4 78 2.2
x ] Q7011 | 0 3 6
Q7012 | 0 3 &
Q7015 | 0.8. 3 1.5
Q7016 | 1.4 18 0
Q7018 | 1 5.5 1.7
Q7021 | 0 5 0
Q7022 | 0.3 2.3 L5
Q7023 | 1.1 7.6 0
Q7024 | 0.7 7.8 2.1
Q7026 | 9.7 13.5 10.3
IN CoM| ouT
Q7027 |9, 0 8
Qro2s | '-'33"'*’ ouT
Q7029 | 1.5 7.7 1.5
Q7030 | 1.2 8.1 1.8
Q7031 | 0.3 8 0.8
Q7032 | 0.5 7. 1.2
Q7033 | 0.5 3 1.1
7 fu%ﬂ. g Ef: 1 L Q7034 | 1.1 7.1 1.7
A Q7035 | 0.7 7.3 0
YFO UNIT VOLTAGE CHART
(DC VOLTS)
112 3|4(5]6]|7 (8 9 10111 1213 {14(15(16{17[18[REMARKS
Q1001 [ —[o [-[=[51=1=1=To
o Q7005 | -[78|- || <0 (===l 1=T-T—1T
'”Jl_fl I 14131211109 @& Q7007 5—————-———ﬂﬂﬂl}5ﬂ—ﬂ
| l SN768514N Q7009 [0]0 =015 5151
% | To9 o8 [, Q7010 | -|78[= |- =[O0 = === T-T—T"T
cs7 g nlnm Q7013 [—To o |—[s]ojo]=—To =TT
p
”EEET'J' | Q014 | -178|-[-[ =0 [=1===T=-1T=—T1
| Q7017 | 18|~ =[O0 = =TT
| Q19 |5 [~ ==~ =-[=1=T=[=1=[=1=1=T=T=Ts T—T%
I Q1020 | -|-|-]-|5]-]=[ZTo
| L Q025 [ojo|-fo[5]5]5]= j
[
|
VFO UNIT PB-2374A (No.70xx) '
N —— — —_— o]
MHz

—68—



—___—

JNIT PARTS LAYOUT (component side)

PLL UNIT VOLTAGE CHART

(DC VOLTS)
E(S) C (D) B (G1) (G2)
REMARKS
R ([T|R|[T|R|[T| R[] T
| Q4001 | 0.4 4.8 1.6 USB
14.25 MHz
Q4002 | 1.3 8.2 0 T
| Q4003 | 1 9 K, CEN
IN CoM ouT
Q4004 | 15 5 0 9
Q4005 | 1 9 1.7 J{iTrsng'r-
e
| Q4008 | 0 0 0.6 Lt
Q4009 | 0.4 8.8 0 4.1
IN COM OUT
Q4010 | 15, 0 5
Q4024 | 1.9 4.3 2.6
Q4026 | 2.6 9.2 2.7
Q4027 | 1.5 5.8 2.3
Q4029 | 1.3 9 3
Q4031 | 0 13.5 0

PLL UNIT VOLTAGE CHART

(DC VOLTS)

8 |9 110{11{12(13|14 15|16 |REMARKS

Lhi] =3

| Q4013 | -
Q4015 | -
Q4016 | -
Q4018 | -
Q4019 | -
Q4020 |-
Q4022 |0
Q4028 | -
Q4030 [ -

£

&

=
wiwlo|

!

(=]

LA
o= T .

=1 N
olol)
|

=1
=l
|

= |
I {1
| | tal ] .

ol ool
|
|

ololnololiu|

o|lwel|o|of
o

PIN 9

SND_ outpuT
——PIN 14 PIN 16 INPUT

PIN 8

- NOTCH NOTCH
| 1 PIN 1

MC140278B
MC14518B NJM78L09A
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PLL UNIT PARTS LA

PIN 13
PIN 8 '
-~ PIN 24 PIN 14
PIN 12 PINB™
PIN 7
NOTCH PIN 'TIDTCH
PIN 1 SN76514N
HD10551 MB8718 SN74LS90N
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GROUND

GROUND
uPC7805H
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—
Q8001 0.4 13.5 1.2
QB002 0 13.5 0.7

Q8003 0 13.5 0.7
Q8004 0 24 0.7 BASE
Q8005 0 24 0.7 AN
IN COM OUT
Q8006 13.5 0 8
Q8007 0.7 8 1.4
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F OUT

RED

(+)
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PB-2321 100w PA UNIT (No.80xx!

Q01
25C1589

100W PA UNIT

Qo2 ,Q03
25C2395x2

[ )
R &7
3292 ?gﬁi W

Cad

Q04 . Q05
MRF422x2

0.01 250wv

100w PA UNIT
CIRCUIT DIAGRAM

o3 {PBOO3)
|
el
1
ARE
I RO7 18 HE EE R4 5 250wy | O K
I 3 00 120 0,047 Solg : R21e30 ﬁISI
I o * ﬁ?I Ei F 2w 150wy
~ - SN LI "
| o+ 8 ruylileo Los i - )
| ¢ ° ogT Tu™: I R kY
IE E I I o ¥ E o
|
| i -
| - EER
| 3 L l o e Lles
L - mE >
1I Q08 3 Iuﬂ
h wPC7T808H
|
|
R Bt Sy I P — — p— — S E— E— E— i E— E— — —— — — — i (S — — —|:
RESISTOR WALUES ARE IN OHMS.UMLESS OTHERWISED NOTED
CAPACITOR VALUES ARE IN uF.S50ww.UNLESS OTHERWISED NOTED o
{OMICAPACITORS ARE DIPPED MICA.S00ww FB| Fa| (Fal D
MCAFACITORS ARE CERAMIC CHIP.S50wv Ea 3.8V | PBOOY )
13,5
FrAT @
) (@
EMITTER COLLECTOR BASE
EMITTER
COLLECTOR
COLLECTOR
2SC1589 COLLECTOR 25D288K 0
__~-EMITTER
GROUND
N COLLECTOR
BASE

/,.-""

EMITTER

25C2395
MRF422

uPC7808H

GROUND



10W PA UNIT

— — I —

10W PA UNIT PB-2149B (No.28xx)

R1t 150 iy
1.2 25C2509
Qo1 P
25C2166 :IE ™ OUT (P2803)
s TO3
&

LP2BOZ) v IN

CD;]l—Zj_

15

Qo3
25C2509

—i—

i 2, 9 ©
| oy l x Qo HH@ G
upc7eLos | 8°] > 2508820 ey LE® @
(F28011]
L _ — J

RESISTOR VALUES ARE IN OHMS,1./4W.AND CAPACITOR VALUES ARE IN uF.S50wv, M
INDUCTOR VALUES ARE IN HENRIES.UMLESS OTHERWISED NOTED CIRCUIT DIAGRAM
ELECTROLYTIC CAPACITOR VALUES ARE IN uF.1Bwv UNLESS OTHERWISED NOTED -
(MICAPACITORS ARE POLYESTER FILM.S5Owwv

(DM CAPACITORS ARE DIPPED MICA.SOwv

GND
: _~OUTPUT
INPUT

S
BJ&SE\H %

]
COLLECTOR EMIT

uPC78L08 25



303 )

®
H
Et GND

PA UNIT
T DIAGRAM

BASE

™~

COLLECTOR

~

|
EMITTER
25C2509
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™~ HEAT SINK
(EMITTER])

10W PA UNIT PARTS LAYOUT

EMITTER — &
_.___,.--"

COLLECTOR

BASE
25D882Q

COLLECTOR

SRR,
LRG, b3
iy L} i

I.‘ * J‘
L . .

Egey
b !

\

HERIS -89

k3

BASE
“\"‘-\.
<
COLLECTOR EMITTER
2SC2166

""'-,\

HEAT SINK
(COLLECTOR)



100W PS UNIT

SENSOR
BT s0v e e SR % T ———————— e
SERTE e il
g Fodiae c;!I— | ey 1112302-2 I olt 3 |____"_"l
=] | | x
N e ]
T I e 273 (M a °
. - kakga T LS ol 29h8sov 3t | |
PO e | §¥exge 25A1012-Y S8 2"
%8? 100 + H:ué £ E!‘{ PO2
- 5] > > - 13.5
117 | v gt~ ¥ Qo1 ‘ # Mo X Do3 03 | X
i EEI %3 25K1478L Eiﬁﬁ HZ6C1 f 0.047 ﬁi &
100 : 3
5 R A= e B - e SLEsNTRCTW Sl E :
B s s et s e, i B it e et et s i i A T LR
1BY - .H - --.‘.‘_.-:
S I g I N e i 1
] og3| |
¢ ¢ L_Of=i]
Tt M s O T =FS——
a T A Mo Q03
2 9 25A1015 3 "
éTE T§ a -6rR .21
- = RO '_-'E
| - o',
g-:
X
m
th
| __P8-24889 = J
RESISTOR VALLES ARE IN OHMS .1 AdW.AND CAPACITOR VALLES
::EE;IE'I ;ﬁ;&g‘ﬁ;égﬂﬁn&%mTaﬁ Wal LES ARE IM HEWRIES
100W PS UNIT
EMITTER
BASE m——e S SOURCE COLLECTOR
GATE DRAIN BASE FWITIER
O/( COLLECTOR
WIDE SPACE
2N5685 2SK19TM-GR 2SA950Y
2SA10168GR
GATE
BASE
SOURCE ORAIR
COLLECTOR
EMITTER
BASE
~ HEAT SINK
- (COLLECTOR)
COLLECTOR gy TTER
2SD717Y 2SA1012Y 2SK147BL
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100W PS UNIT PARTS LAYOUT

PB-2470

Viewed from solder side

AVR UNIT (PB-2117)

B20E

HEE 5% g CoNe i

(202

L T e
1 T o
Ly Bt R o

s
A

0

Viewed from component side

0 T b
: - A e % §$ @% $ T -

Ge) e e h Sy ﬁ R ol o
:-'-.I-'l;E;-'E: i ] ot st -m'\- H:’ gy
! '.‘: [ L e
i L i L e
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T
= H
5

o
¥
- o LEr e
o - el oy p
AR R, M AL
) K | ¢ s (] 1
g, = Al
r (e e v
[; ! - iy = o T A s X i
r i 103 ! 2 1! T
v
4 1] A e R e 1 P
i I e
P i R fd i |
-1 = s Vel v
¥ et L] ' s :
L

AT A R C ]
o T et at e iy el | '\.-._I'.\. =
A e A

Viewed from solder side

13.5V AVR UNIT (PB-2469)

ACYT -—H——- RO1 B ﬂ Qo3 G‘_Rﬂfv

AC2 nné_H_ |

DO _-Q E:tE’tE ,~—~\

cu 3 g i
‘*\Dua ~
O— H{]E

Viewed from component side

Dot

: : i A
oo Spet

" :REH '—H—- AC1

0
D..
co1

Viewed from solder side
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T0W PS UNIT

r - -

(P01
:
AC100v @

10W PS UNIT PB-2058 (No.15xx)

Doz
.
1001 5
Do3 om0
P o2
10D Q03
2507455
-
+D
— O
o (]
o] @
3 Q02
Q 2585290
o3 Q01
l DO1 SSVB10 Eg uPC78L12
I - '
' c N
I DlD‘-?-»j E E:Eg—q
L & Ol90[p
I 3 5 [
I o w ™

.

RESISTOR VALUES ARE IN OHMS.AND CAPACITOR VALUES ARE IN ufF.50wwv.
UNLESS OTHERWISE NOTED

10W PS UNIT

10W PS UNIT PARTS LAYOUT

Viewed from component side Viewed from solder side

BASE

COLLECTOR

EMITTER

I

GND HuteuT
INPUT -
BASE ™~
~ HEAT SINK

P (COLLECTOR)
|
COLLECTOR cviTTER

25D745S 25B529D nPC78L12
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P1 UNIT PARTS LAYOUT

VRIEOT 2602k BOBOZT260R . 0
4 . W‘%“":—"ﬂ" 1
SRR -7 1T S
i | AP

Hmmmiwmnwn

Viewed from solder side

R.II:;I.I.E

L eno
|
|
|
J

PB-2377(No.26xX)
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P.I UNIT ]
5 O

RSO2
EE-5H3-X-1

PB—EE??(Nn.ZExx}J




PB-2300

IF SHIFT UNIT

BCD ENCODER (O=ON)

3|4|5]|6
g?

2

3

4

5 0

6 0 O

7 Q|0
8 O|0| O
9 0
10 0 0
1 0 0
12 0|0 O
13 0|0
14 0 0|0
15 ONNORNS
16 0|0|0|0
17 0
18 0 0
19 0 0
20 0|0 O
21 N 0 0
22 0 0 0
23 0|0 0
24 0|0|0 0
25 0|0
26 I| O 00
27 0 0|0
28 Q|0 0|0
29 0|00
30 0 O|0|0O
31 FDDDD
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U/D SWITCH UNIT PARTS LAYOUT

ﬂ“}}m”i Fonsani Bers T
s ‘_._. Ry e 1

PB-2379A

e e A R e T e e

g P 324 A ORLE F  AO AL WS R

TR
A ij ks i Laanih
i y c e iros

Cl% g "-'Cﬁw: LT R i e -

- e T ...
I glﬁ% %

R E?HF'{ 4 :- SR o ; ' : |- - - - *--|
: - *ﬂﬂ?m O W B T S

!lu.l.':-"'%:. '.._I-. b "-:-:'- X " . . -3 .::'-'u.
BREEAL, e st b e A M T 10 PB"2420

PB-2378A

SWITCH UNIT (A) PARTS LAYOUT

AGD OFF AGC 5L0W ROTOH APF WE oW oAl A0 PRIIC ARAGC AT

COLLECTOR
EMITTER

BASE

25C1815GR

PB-2369C



FIF-80 INTERFACE UNIT PART.
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E UNIT PARTS LAYOUT
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Viewed from solder side
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FRONT PANEL EXPL

F0002364B

— _R7079950A ’—FDDU'ZETEA
ﬁb&fﬁ“ | R7080440
R7080450
I 1 3100220

R3080360A

R3080140D

!/“:f S z > R30801508
—fﬁ::\ A ' S8 N0O190108

@ N4090061 2. vl

L —R3080130A N SR P
L—R3080120C f"\?ﬁ 3080380A>EL ¢ ‘

F00023698B SR N

AN ol
a A 56501
R
= | .

N4090060—
R3080110B—

J62800064

J62800069

J62800064
J62800070- .

P1090134—a&,

T

PO090158 @
\

F0002477

N2090031 &

-
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a

I.--.II'-H
L
o

% 3083160
/ f / - R ﬁ

MO090015 [ [—H?D?BESDB —R6080970

_ Qg8 _



RONT PANEL EXPLODED VIEW

* KEY-TOP
R3080370A | V/U | R3080406C | CE
» R3080371A | LDB | R3080390C | 5
R3080400C | O R3080391C | 6
" | R3080401C | 1 R3080392C | 7
——R3080140D R3080402C | 2 R3080393C | 8
r R30801508 R3080403C | 3 R3080394C | 9
\\r N01901088 R3080404C | 4 R3080395C |
S I—ngmua R3080405C | ENT | R3080396C | »
megmm
l fﬁl@:——mmwma
R4078180C
R6080970
(‘HSDES1BD
R30802808

~R3083170

g S _R3078110C
7

R3077820C

R3083160

R3083160

|_JA, USA, EU, VK R8B080160
3 L R6080970 SOKA R8080210
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PARTS LIST
A A METER
Symbol No. Part No. Description M1 MOQSO01LS 1C, PO
Ic M2 M0090016 $, ALC
Q3 G1090294 #PC7808H
TRANSISTOR SPEAKER
Q1 G3110120Y 28A1012Y SP1 M4090057 SE-92BF 40 3w
Q4 G32085608 25B8568
Q2 34088000 25D880-0
RELAY
DIODE RLI M 1190049 LR1A-12
D1-6 G2090027 §i 15853
RESISTOR SWITCH
R16,17 J20306569 | Metallic film 1w 5650 | S1 N0190105 SRN2045 {Meter)
R1,2 301275101 Carben film  1/2WTJ 1009 | S2 N0190106 SRNZG18  (Mode)
R6 101245272 " ' 1/4WT) 2.7kq | $3 N0190107 SRN303C  {Memory)
R7 101245681 . " v 6800 | S4 N2090031 EST157R (Power)
RE,12 101245682 . " » o 68ka | 85 P/O UD-0113 (SEP/NOR)
R13 101245105 o " v 1M | s6 Q9000209 Terminal Board {(MARKER)
R5,15 J01245152 - " © TI 1.5ka | 87 (KB TONE)
POTENTIOMETER 58 (LIN AMP)
VR1 162800069 K16BA004C-10KAX2 89 N6090035 §5B02302  (FSK Shift)
10k2A/10k024 | S10 N6090036 SSB043036A  (CW Pitch)
VR2 162800070 K16BA1018-5M1222-20KC- 811 (VR NO190108B [ SR8101Z
500KB
20x020/500kQB
VR3 162800075 K16BAD04C-50KB-5KA PB-237DA [0002370A |  Printed Circuit Board
50kRB/SkQA C023700A PCR with 811 (VR7}, RS
VR4 162800072 K16BAD04C-2KC- LOKB
2k0C/10kRB
VRS,6 J62800064 K16BAG04C-10KB-10KA PB-2420 FO002420 Printed Circuit Board
10k B/ 10k A CO24 2004 PCR with $10
VR7{with §11)
VRS 162800079 K16BA1-SMI 1 12-500KC-10KA
500kQC/ 10kfzA RECEPTACLE
VRY 161800013 K162B00BSI-20KBX2 11 P0090094 PA-125 {AC Power)
20kRBX2 13 P1090134 5G7627 (Phones)
VRI0 160800093 K1611007AC-5KB  5kaB 14 PLG90001 5G7701 (Key 1)
VR11 150710503 VI0K8-1-2-50KB  50kQB 15 P1090004 8G7814 {(Key 2)
16 PL090033 D6-701B-00  (EXT CUNTL)
CAPACITOR B PLO90136 5-1628A-5TA
€13 K12329001 | Ceramic L4KV  D.0lub | J9 P1090194 FM-MR-M2'  (AnD)
(ECKDALI103PE) 111 POGY0158 FM-214-888  (Mig)
C4,9-14,25,29 K13179008 " 50WV 0.01uF | J12 P1090133 STR-01H
(DD1061'103250V) 17 UC-00077) PO UD-0113
18,28 K13179009 ez v 0.047uF | J15-21 Q9006209 UA-0001 - Terminal Boarg
(DD110F473Z50V) J22 UK-0002J
€20-123,27,30 K12171102 " v 0.001eF
(DD104E102P50V)
C24 K02175470 " » CH47pF FUSE HOLDER
(DD106CH4T0I50V) FH1 P2000012 SN2059
C16,17 K40129004 | Electrolytic 16WV  10uF | FH2 P2000025 H203
(16RELD) 1iH3 P2000026 H202
Ci6 K40129010 " v 2200uF FUSE
¢ I6RE2200) Q000604 3A AC LOW Type
c19 K70120002 [ Tantalum 16WV  10uF Q00600005 SA AC 200-234VAC
(489D 106X0016C1) Q0000007 10A AC 100-117VAC
Cs K21170002 Ceramic feed thru ~ S50WV Q0000031 13.64 DC
(ECK-Y1H-102WE)  0.001gF Q0000032 64 DC
INDUCTOR
L2 L 1190040 84 1mH
L3 L1150135 LALO4NASB1K BATTERY HOLDER
L5 L1150023 FL5H-220K 22uH P2000013 C3 (UM3X2)
14 L 1190090 LALD4NAL0ZK LmH P2000018 S1 SNAP with wire 500mm
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TEAMINAL BLOCK Q1025-1027.0040 | G3107331P | 2SAT733AP
B Q6000061 ML-3182-15P Q1003 G3110120Y | 28A1012Y
01004,1015,1017 | G3318150G | 2SCI8ISGR
O1002.1023,1024, | G3318150Y | 28C1BISY
[ KNOB 1039,1041,1042
R3077820C FT-50U Main Tuning Q1022,1044 G3319590Y | 28C1959Y
R3078110C | Rubber ring Q1019 G2090135 ND487C2-3R
WO@A Sub dial ) _ CIODE
D1001- 1004, G2090027 Si 18553
R3083170 | FTISWDNS VOXCOMPNB, | 1018-10204032,
KEYER, R, 1030,1032,1034,
SOL APF,.SHIFT | 1036,1038,
10481051,
1057,1058,
R3I083180 FT-19WK  FWD SET 1061-1093,1096
D1021 G2090132 5i 18555
R3080280B | FT-16VK MEMORY, Dlgog- })017i02_‘r G2090118 Si 15897
MODE ATT 110%6110%?:10331
- | 1035710371039,
R3083160 FT-14WK DELAY MIC, 1046.1047,1055.
DRIVE,MONI, 1056
AF.TONE, | D1005 G2090185 Zener 1NZ5C-2
NOTCHWIDTH | DL052,1054 62090218 " HZ9C-1
D095 "G2090257 - RD33EBI
RI0S0100B | KEY TOPA MOX -AGC | D!059 G2050041 Varistor MV-103
R3080120B B DOWN,FAST,UP
R3080140C C  5kHz DOWN-UP | CRYSTAL FILTER
BAND XF1001 H1102060 XE-4T1X
DOWN-REPEAT-
UP
R3080370A b . LDBV/U RESISTOR ]
R3080380A E WRITE 1?2 R1080 102245478 Carbon Film  1/4W 5] 4.7%2
R3080400B F(1-7) 0,1,2,3,4,ENT, R1133 102245639 " o ~ o 680 |
CE R1124 102245180 - v 180
R30B03%0B G(L-T) 56,789, R1028,1064 102245220 . . 228
) R1126,1181 102245470 " " " 270
R3056501 Push Knob  DIM,LOCK R.}ogo,w:(s,mﬂ, 102245560 ' . o v 568
081
) 100275560 " " 1/2W VI 560
R1031,1037 702245680 ; ~ 1/4W S] 688
R1033 301245680 - & T 688
: R1008,1036,1040, | 102245101 " " S1 1008
Symbol Mo. Part Mo, Description _ Hé;sl 120,1135,
PB-2389A FO002389A | Printed Circuit Board
CO23890A PCB with Components R1012-1017, 101245101 . " ) 1000
' 1019,1021,1023,
1025.1032,1047,
1049,1051,
ic 105321058,
Q1043 G1090246 AN6S552 1076,1138,1131
Q1032,1033 G1090088 MC140288 R1136 102245151 " ) §1 1509
Q1034,1038 G1090053 MC140818 R1034 101245221 | . w TT 2200
Q1028- 1031 G1090514 LPA2004C R1122,1134 102245221 | - . . ST 2209
Q1013,1016,1038 | G1090394 WwPC1458C R1123,1125 102245271 p o w2700
Q1036 (1090084 «PC78L0D5 R1045 102245331 ; ; 3300
R1130,1177 102245391 ,. ~ . 3900
R1009,1011,1042, | 102245471 " . 4700
FET 1077.1150
Q1005-1011,1020| G3801250 | 25K12S R1027.1070,1079, | 102245561 w w5609
Q1018 G4800730G 38K 73GR R1029,1066-1069 | 102245681 g " v o H800
| Q1037 G3801700C 25K 107-3 | R1035 J01245821 TI R200
[ R1078,1131,1141 | J0224582) . o « 81 8209
R1004,1039,1044, | J02245102 : N v kR
TRANSISTOR }?gg" 104,1139,
Q1012,1021 G3090010 IN4427
Q1001,1014 G3107331P 2SATI3AP R1132 102245122—]— o o wooe 1.2k
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L

RSN

|

AEEaanl

568

680

6882

1009

1000

13082

] 22082

| 2200

> 2708
. 33002
« 3504

« 47081

e 5000
« 6808
1 82080
] 82002

| +1

# 1.2k8
e

R107S 102245182 Carbon Film  1/4W ST 1.8ke | C1113 K02172050 | Ceramic SOWY CH SpF
[ RU159.1163, 1172#%] 102245222 . . n e 1.2k (DD104CHDZOCSOV)
R1043 101245392 e w TI 3.9ke | CI10L,1103 K02173060 - «  « 6pF
RI10G1,1147,1149, | 102245472 . . ~ 81 4.7kn (DD104CHO60D50V)
1161,1171,1174 C1094, 1096,1119 | K02173070 - w  « 7pF
R1005.1050,1091, | 102245562 . " v 5.6k (DDL04CHOTODSOV)
{?znggg.us& C1108 K02173080 . « BpF
(DD104CHOBODS50V)
R1116,1121,1164 | J02245682 2 v« 6.8keL | C1112,1117 K02173090 e o« 9pF
R1048.1175* 102245822 - “ - 8.2ksy (DD104CHO90D50V)
R1002,1003,1010, | 102245103 .o g 10k | C1102 K02173100 o « o~ 10pF
1018, [0%0. 1022 _ (DD104CH100D50V)
1063,1073,1074, C1050,1052,1095, | K02175120 y .~ 12pF
1082,1090,1097, 1107 (DD104CH] 20150V)
}?3&;,_111?3,91,101, C1041.1045.1100 | K02175180 . " . 18pF
(111,112,114, {DD104CH180150V)
Hig“iguﬂ C10%0 K02179008 o w  ~ 20pF
11461145, (DD104CH200) 50V)
11551157, Cl051,1146 K02179009 " o« 22pF
1162,1168 (DD104CR220I50V)
R1178 101215103 o g L/8W T 10k | C1042,1044,1086, | K02175270 - o ApF
RI143 101245103 " " 1/4w T1 10k0 1248 (DD104CHZTOIS0V)
R1052 102245123 . . ~ 8Y 12kez | C1032,1636,1167, | K02175330 . . 33pF
102245183 . « . 1Bk 1168 (DD104CH330150V)
R1046,1158 102245223 o v~ 22k K02175390 . « + 30pF
R1179 501215223 W o 1/BWTI 22kQ (DD105-257CHIG0ISOV)
R1006,1175 702245333 ~ 1/aw ~ 33kn | C1033,1035,1082 | K02175470 - o ATpF
102245393 . . e 39k (DD106CH470150Y)
R1192 702245473 " : v~ 47k0 | C1043 K02175560 “ w~ 56pF
R1i52 102245563 : o " - 56k (DD106CHS60I50V)
R1102 301245683 T + 1] 68k0. | C1065,1066,1144, | K02175680 " -+ GBpF
RII27 101245823 . T o B2k 1236 (DD107CH680550V)
RILZE 702245823 3 81 Bk | C1023,1024,1026, | K02175820 |  » w = B82pF
R1072, 102245104 " - .~ 100kq | 1027,0201,1202 (DD10TCHB20I50V)
{333.1}){52%103, K02175101 - ‘ ~ « 100pF
1106.1118,1170, (DDLOTCHIOIS0Y)
1173 Cl143 K02179020 : « < 110pF
101245 104 g v T] 100kQ (DD108CH111J50V)
RILIY 102245124 B » 81 120k | €1010,1013,1034 | K02175121 " « o 120pF
R1088 102245224 o .« 220k0 ) (DD10YCH121I150V)
R1110 102245474 3 « 470k | C1078,1147 K02179021 . n o« 130pF
R1026,1065,1113 | 102245225 o v 2.2M8 (DDIO9ICH131ISDV)
R1160 102245335 p . C W 3.3MQ | C1014,1018 K02175151 » o+ 150pF
RI089 102245565 PR v 5.6M% (DD109CH151I50V)
] ) C1015,1017.1145 | K02179023 " .« « 180pF
] BLOCK RESISTOR (DD110CH1B1ISOV)
RB10OL 1003 140960029 EXB-P86-103  l0knx6 | C1025 K02179027 » . 270pF
RE1004 140900049 EXB-P89-473  47k0x8 (DD112CH271150V)
C1016 K30176471 | Dipped Mica  » 470pF
o POTENTIOMEYER (Z8D471K05)
VR1003,1004 151752502 RGS6-FAN 5k €1011,1012 K30176561 . v 560pF
VR1002 151752203 2 20k (LCQ18561K05)
VR1005 151752303 30k C1069,1071 K30276182 " «  SOOWY 1800pF
| VR1001 151752503 | - 50k (LCQ3D182KS)
C1e70 K30276102 n - 0.001uF
B , (LCQ21102K5)
LAMP FUSE C1136.1138,1161, | K12171102 | Ceramic SOWV E 0.0014F
F1001 Q1000010 BOO41-22803A 1162,1166,1196, (DD1D4E102P50V)
1234,1235
[ C1003,1009,1046, | K13179008 n «  F 0.01uF
CAPACITOR {g‘s‘g{ggg%gg? (DDIO6F103Z50V)
T8 K02179004 | Ceramic S0WV CH3pF 1085.1089.1093,
(DD 104CHD30CS0V) 1098,1099,1105,
K02172040 | - G sty
{DD104CH040C50V) 1241
* 10W Type
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Cl122,1139,1142, | K13179008 | Ceramic S0WV F 0.01uF | L1026,1030 L1196111 FL4H-5R6K 5.6kH
L1se- 1182 (DD 106F103Z50V) L1018 L1190013 FLAH-6RBK _ 6.5pH
”73.“77_1’173, L1022,1024 L.1190070 FL4H-8R2M  8.2uil
1181, L1013.1043, L1190014 FL4H-100K  10gH
11871199, 1046

1194,1210,1211, i
1216- 1221, L1021.1025 L1190015 FL4H-120K  12aH
1230,1231,1233, L1017.1019 11190021 FL5H-180K  18xH

A___'_BS L1016,1020 L1190023 FL5H-220K  22uH

C1005,1008, K 13179009 " v~ (.047F | L1008 L1190073 FL.SH-270K  27eH
}85?’}8%%‘{833’ (DD110F473Z50V) L1011 L1190025 FL5H-330K  33uH
1058, 1060.1062, L1012,1014 L1190027 FLSH-390K  39uH
1064.1068,1072, L1002,1004,1007, | L1190031 FLSH-680K 68uxH
1074,1076,1077, 1009
1080,1084,1088,

10921137,1140, L1050 L1190033 FLSH 820K  82uH
1141,1149,1151, L1006,1010,1035, | L1190016 FL5H-101K  100xH
1152,1154,1169, 1040,1060
1171,1172.1182, ’ )

1183, L1045 L1190133 LALO4NAIOIK 100kH
| 195.1167. 1198 L1003 L1190018 | FLSH-121K 1202
£200.1203.1204, L1031,1036,1047, | L1190017 F15H-102K ImH
1206.1208,1209, 1051,1068
1214,1226.1237 1,1039.1061.1063, | L1190090 LALOANAIO2K LmH
C1006 K19149021 Semiconductor Ceramic L1001,1005,1048, | L1190040 54 lmH
25WV  0.047uF | 10641067
(UATO8X473KL45AE) L1190142 LALO4NASRGK 5.6uH
C1185,1239 K19149025 “ WY 0.pF
(UATI13X104KL46AE) L9190016 Ymm Shietd Case
[C1223,1224 KS0177473 | Mylar 50WV  0.047uF
(50F2U473M)
1227,1228 K50177104 - " 0.1uF TRANSFQORMER
N (SOF2U104M) T1001,1002 L0021362
1229 K70167224 | Taptalum  35WV  0.224F [ T1027 L0O020789A
(CSISEIVR22M) T1003,1004 L0020899 RF COIL 160m
Cl174 K70127225 “ 16Wv  2.24F | T1005,1006 10020781 i 80m
_ {CS15E1C2RIM) T1007,1008 L0020782 40m
C1083 K70120008 ” - 224F | T1009,1010 L0020892 30m
(489D226X0016D1) | Ti011,1012 L0020783 " 20m
Cl184 K40179010 Electrolytic  S0WV 0A47F | T1013,1014 L0020820 " 1mTm
(SORER47) T1015,1016 10020784 o 15m

C1007,1061,1973, | K40179013 - o ime T1017,1018 LO020785 12m

{?;g}}gg};gg (SOREL) T1019,1020 L0020893 L0m
T1028,1033,1034 | LDD20788A
C1063,1155,1170, | K40149008 & 25WV 10uF T1029 LD021223
HE?{ égg} 5%2 (25RE10) T1030 10021224
T1031,1032 10021225
175 K40129012 » 16WV  10uF
(FCEA1CK 100)

C1001,1004,1020, | K40129016 " » 2F [ RELAY
}g%éﬁg%g:}gig: (16RE22) RL1001 M1190027 Gav2 9y
1048.1054,1055,

1079.1087,1091,
}??311133115?2’ SWITCH
51001 N0190109 SBU2044N(10»R15
clon: K40129007 Electrolytic  16WV  100uF |
(L6RE100) B )
INDLIC_TOR TERMINAL
L1032,1037,1044 | L0021221 LPF COIL  0.17uH Q35000050 TP Terminal TPK
L1038 L0021222 " 0.24uH Q35000011 Wrapping Terminal C
L0021220 " 0.32uH

L10S2 LO021245 o 0.42uM

L1041 L1190005 FLAH-1ROM 1 uf CONNECTOR

L1028 L1150008 FL4H-2R2M  2.2uB T1001— 1005 P1090210 TMPIV

L1073.1027,1029, | L119001D FL4H-3R9K  3.9.H J1012.1015,1017, | POO9D218 5045024
1066 LD18

L1033,1034,1042, | L1190011 FL4H-4R7K 4.7uH J1007,1016 P(1090220 5045-04A
1049,1053-1059 F1010,101L,1014 | PO0O90221 5045-05A
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11006,1008,1009 | P0090222 5045-06A D2018,2019,2066 | G2090093 Ge IN270
11013 ' P090223 5045-07A D2029 G2015550 Si 181555
1oy PO0YC18E EMCS 0352M D2025 G2001880F | Ge 1S188FM
) D2014 G2090038 Schottky 18516
] D2001, 2090027 Si 18853
- 200420120,
P1041 P1090249 EMCMO201 2036 2045,
s
Q9000192 30F-T0-220 INSULATOR 30672071
Q9000120 AC311 - N )
D2002,2003, G2090118 Schottky 15597
R50479158 | HEAT SINK (T0-5) AT
RO083300A . B
D20330 G2050023 Varactor LSVS0
D2013 G2090161 1SVSS
JUMPER CONNECTOR D2060 G2090040 FC63
IP1001 T9204447 5295-06 with wire D2070 G2090182 Zener HZ7A-2
TPL002 T9204448 R B
RELAY
RL2001 TM1190002 | FBR2U1ADOI2M
CRYSTAL
X2001 H0102456 HC-18/U 8532.5kHz
Symbol No, Part No. Description
PR-2350A EDO023904A Printed Circuit Board
C PCB with Components CRYSTAL FILTER
XF2001 HL100470 B.IM20A
X120024CW) H1102065 XE-455 8MCN (Option)
FET _ XF2003 H1102062 | XF-89LP
Q2001,2002 G3090035 2SK19TMGR XF2004(AM) HI102063 | XF-8.9HA (Option)
Q2036 G3801250 28K125 XF2005 H1102069 XI-8.9HSM
Q2004,2005,2009, | G4800730G 38KT73GR XF2006(CW) H1100880 XF-8.9H(" (Option)
2016.2041,2042 !
CERAMIC FILTER
] IC CF2001 CFM-455H )
Q2023 G 1090248 AN6551 CE2002 H3900041 CFM-455)1
Q2018 1090072 wPCST7H CE2003 | H3900200 CFW-455E
Q2015 G1090394 wPC1458C CF2004 113900030 LE-B15
Q2039 GI090413 TA7302P ' '
CERAMIC DISCRI
TRANSISTOR CD2001 H7900040 SFD-45554
[ Q2040.3045,2046 | G3107331P B 28AT33AP
Q2034 G3207740 2SB774 'RESISTOR
Q2003,2026,2029. | G3303800Y 25C380Y R2176 102245470 | Carbon film _ 1/4WS] 470
2030.2037 102245560 e v 560
Q2024,2025 G3315830G 25C1583G R2010,2026,2027, | J02245101 . v 1000
2
Q2008 G3318150B 25C1815BL 5828:%833;%?3?;
Q2012,2028,2033, | G3318150G 25C1815GR 312921332138,
2035,2038,2043 2152.2159.2165.
Q2006,2007,2010, | G3318150Y 25C1815Y 310821812187,
2011,2013,2014, 32153220
2017, -
2019-2022,2027
_____ ] o R2029,2032,2162, | J01245101 : : C T 1000
[ Q032 G3319230R 28C1923R 2204-2206
02031 G3319590Y 25C1959Y R2042,2059,2237, | 102245151 o « 81 1500
2238,2243
R2253 J01245181 o w v 1800
DIODE R%mg%m;,%o?g, 102245221 2 22080
e N B Sy
2027,2028,2031, 2216,2217,2246
2032.2034,2035 [ ]
R2189 101245221 g ) 2200

—104—




L T =n B

LI Tl v | B Vi LT e 7

99-

2019,2040,2054,
2061,2071,2077,
2080,2081,2084,
2087,2088,2090

2034,2036,2039,
2042,2048,2052,
2053,2055,2061,
2075,2080,2082

R2194 102245271 Corbon film 174w SJ 2700 | R2142,2166,2173, | J02245104 Carbon film  1/4W S§ 100k
R2038,2221,2244 | 102245331 - e as0g | H782210.2205,
R2245 100215331 o o 1/8W VI 3308 !
R%go%,%gog,;)ggi, 102245471 - 1/aw SJ 4702 | R2106,2168 Jo2245124 " " o 120kn
%(353:20;4:5”8: R%(l)g%.2110,2112, 102245154 y . e 150k
2201 - 2203, [ R2095 102245184 " . o n 1B0KQ
2209.2236 [ R2051 102245334 - « 330k0
R2012,2062,2072, | 102245561 - 55 5600 | R2120,2121,2124 | 102245564 - . 560ke
3233,2154,2155, R2044,2218,2229, | 102245684 y o - 680ka1
R2002,2179,2196, 162245681 : " SI 6800 J02245105 ' » o 1Ma
2252 R2074,2084,2227 | 102245155 - v o 1.5MR ]
[ R2180.2239 102245821 - o T 8208 102245225 p T~ 2.2Ma
R2069,2096,2098, | 102245102 ' P T kR
2)08,2136,2146, ]
2149.2150,2156,
2184,2185.2212, POTENTIOMETER
2223.2226 VR2001 151752102 RGS6-FAN  1KB
R2056,2153 102245122 » - o o L2KkE | VR2002 751752502 - SKB
R2045.2115,2188, | 102245152 " v LSknn | VR2004,2006, 151752103 - LOKB
2195 2007
R2192 107245182 - T 1.8kfT | VR2003,2005, 151752503 50KB
R2014,2015,2097, | 102245222 " . e 2.2k0Q 2008
N Tt VR2010 J51752104 . 100KB
VR2009 151752105 IMB
R2068.2109.21L1, | 102245332 " - o 3.3kD
3113,2130
R2028.2030,2031, | 102245392 ' “ 3.9k BLOCK RESISTOR
%8%3:%333’2036’ | RB200) 140000024 RK1/16B5R10K 10K x5
R2085,2125,2126, | J02245472 - e v 4.7k
—
| c2130,2171 K00172030 Ceramic dise  30WV SL 3pF
R2070,2102,2103, | 102245562 " o v 5.6ka (DD1045L030C50V)
2114,2137.2224 C2138 K06172030 - ~ . Ul 3pF
R2128.2131.2190, | 102245682 - “ . 6.8k (DD104U3030C50V)
2218 C2133.2174,2184, | K00173100 " ~ +  SL 10pF
R2191 101245682 - « T] 6.8k 2210,2220,2221 (DD 1045L100D50Y)
R2050 702245822 - o - Sl R72kQ | C2148 K00175150 - w  « « 1spF
R%OOS,ZOIBJGZO, §02245103 " o ~ 10kQ (DD104SL150150V)
zgigiigggﬁgggl C2147 K00175330 | = - 33pF
2076.2089,2104, (DD104SL330¥50V)
211721222141, C2002,2115 K00175470 - » w o 47pF
%i‘%i%igéiié% (DD104SL470J50V)
2200.2208,2214, (2213 K02175560 » " ~  CH36pF
2230 -2233 (DD106CH560150V)
R2119,2241,2242 | 101245103 - " o TI 10kR 02010’3319’532? KO0175101 . - » SL LOOpF
R'g’?ﬂ?%%‘??ﬂi% 102245153 : : ~ 8] 15kq %3211202312031: (DD105SL101I50V)
it 23192.2113.2136,
R2073 | 101245183 ' " 11 18ka 2175 |
R2091.2105,2134, | 102245223 " <81 22k | C2134 KOD175221 - o . o 220pF
2148,21812 (DDI07SL221J50V)
R2139 101245223 TT] 22ke | ©2139,2140,2142 | K06179018 " 3 o UJ 330pF
R2143.2151,2172, | 102245273 : w81 27k (DD 10UJ331150V)
2248 C2003,2066,2067, | K12171102 o . ~ E 0.0014F
R2161,2169,2170 | 102245333 - ~ T v 33k %%‘{%3%2033, (DD104E102P50V)
R2065,2140,2157 | 102245393 " - o 39k '
R2021,2057,2107 | 102245473 3 o o 47k | €2001,2004, K 13179008 " " .« F 0.014F
R2083.2116 102245563 . v 56ka | %8??5%?‘;& (DD 106F 10IZSOV)
R2064 J02245683 . . r oG8k 20_15,—201,8,
R2053,2177 102245823 - o B2kD 2021,2022,2026,
R2004.2005,2011, | 102245104 - T lookn | 2028.2030.2032,
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10|
T5pF |
T3pF |
T4TF |

H 56pF

+ 220pF
1 330pF

£ 0.001uF

I

F 0.01uF

C2093.2122.2126, | K13179008 | Ceramic disc SOWV F 0.014F | €2014,2073,2078, | K40149008 | Electrolytic 25WV  10xF
e g ame ]
2144, 2161,2212
2149-2157,
2133, C2099,2104,2211 | K40129016 " 16WV  22u4F
20672170,
2172,2176, | {16RE22) )
21782183, 2177 K40129007 - " 100gF
%igg’--zzou, (16RE100)
2202,2203,
1205-2209,
2214-2217 TRIMMER CAPACITOR
(‘%005,2009,2023, K13179009 " . v e 0.0474F | TC2001 K91000093 | CTZSIF 30plF
zggfzgg;’-gzgg%’: (DD110F473Z50V) B
2037,2038,2040,
i e
2038°2035.2065. TH2061 G9090001 |  SDT-250
2068, TH2002 G3090012 SDT-500
2070-2072,
ot 050, oUSToR
2141,2145.2146, L2010°2012,2015 | L1190014 FL4H-100K  LOuH
2158,2162,2204 1.2001 L1190134 S4-180K 18uH
C2108 K19149001 | Semiconductor Ceramic L2008 L1190023 FL5H-220K 22uH
25WV  0.001F | 12009, L1190016 FLSH-101K  L00uH
(UATO4X102K-LOSAL) 2016-2022,2024
C21122114,2117, | K19149013 - . 0.01uF | 12002, L1190017 FL5H-102K  lmH
Hesaieeairs (UATOSX103K-LOSAE) 30132023 3025,
2026,2027
2106,2107 K12149017 - w w  0.022uF
(UAT06X223K-L45AE) L2003 L0021196
C2108 K19149019 " woe 0.0331 | L2014 LO021227
(UATO8X333K-L45AE)
C2024,2041,2044, | K19149021 " w o 0.047F
gggg 2098 {UATO8X473K-L45AE) TRANSFORMER
2100—2103.2116 T2003-2005, LOG20140
2011,2012,
C2013.2041 K19149025 | -~ T OiF | 2o1s-2017
(UAT13X104K-L46 AE) T2014 10020141
€2050 K50177102 | Mylar S0WY  0.001xF | T2008 L0020421
(50F2U102M) T2007,2009 10020420
C2069 K50177222 B - 0.0022uF | T2006,2010 L0020422
(50F2U222M) T2001,2020 L0021225
€2077 K50177223 p - 0.0224F | T2002 L0021231
(50F2U1223M) T2013 L0021233 -~
2160 K50177104 - " 0.1uF | 12018 100210878
(30F2U104M) T2019 L0020209
C2085 K50176224 " 0.22,F
(MRS50V224K)
C2049 K51176102 | Styrol . 0.0014F CONNECTOR
(SOSUT02K) | 12003.2004.2007 | PO090218 5045-02A
C2060 K70167334 | Tantalum  35WV  0.334F | 12005 PO090219 5045-03A4
(CSISE1VR33IM) 12009 POD90220 5045-04A
C076 K70147105 p 25WY  LaF 12001,2006 PODO0221 5045-05A
(CS15ELED10M) T2002 Ph090222 5045-06A
C2163 K76127325 " 16wV 2.2¢F | 12008 P0D90226 5045-10A
(CS1SEIC2R2M) T2010-2016 P1090210 TMPIV
C2124 K70120002 " » 10ak
_ (489D106X0016C1)
2135 K 70120008 v " 22uF Q5000036 TP-G
1489D226X0016D1)
C2109 K40179016 Electrolytic S0WY 0.1u¥F POOIO1RI SMF Connector RT-017-1.0B
(S0REQR1)
C2111 K40179013 " - 1F
(S0RE1)
C2218 K40179012 " - 4.7uF
(S0RF4RT}Y
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R3194 102245820 | Carbon film  1/4W 8] 820
Symboi No. | PartNo. Descriptian R3008 joizéstol | v~ « T] 1008
PB-2375A | F0002375A | Printed Circuit Board R3015.3027.3035, | 102245101 " - PETRRTITY
(023750A PCB with Components gggg ggg% g?—{%
3142,3158,3159,
[ _ 3193 I R
| B FET [ R3177 102245121 . o e 1209
| Q3010 G3801070C 28K107-3 R3047 102245151 . . 1500
Q3021 G4800730G 3SK73GR R3076.3030.3058, | 102245221 . . 2200
' 1163,3164,3200
R3156,3162 102245271 . 2700
~ [ Rr3152,3178 102243331
Q3026 1090248 T ANGSS! | R3009,3036. 3060 | 102245391
Q3009 G1090340 ~ MC1496P TR3040,3048,3151, | 102245471 .. 4700
Q3019 G1090068 _| MC14011B R L
Q3023 G1090257 | MC 140668 | R3057,3061,3198 | 102245561
Q3028 1090284 TuPC2002V | R304L3116 102245681 W 680G
Q3029 G1090084 WPCTBLOS R3001-3003, 102245821 | - W e B20
Q3037 G1090118 NIM78L09A %8%2;%3@3;3?‘27;
Q3038 G2090220 ND487R1-3R 1168.3173,3176 ‘
Raglg,gozc\).'soge. 1022'45102‘ P . o 1k
TRANSISTOR I eaeanT,
03018 G3105641 | ISAS64AR 3122731653169, |
Q3031,3033,3035 | G3107331P 2SATIZAP 3174,3182,3187,
(3032,3034 ~G3109500Y 75A950Y 3202 |
(3030,3036 G3207740 2SB774 | R3079 102245122 " - W o 1.2k
Q3001 G3307320G | 25C732GR R3006,3115,3140 | 102245152 . w L5
3002—3008, G3309451 25C945AP [ R3083,3111,3112, | 102245222 g 2.2
3011,3012,3015, 3123,3128,3132,
3016,3024,3025, 3144,3216,3218,
3027 l 3227
Q3013,3014,3017, | G3318150G 25C1815GR R3018,3110,3133 | 302245272 - " v 27
3020 l R3007 3014,3108, | 102245332 | »  ~ o o 33
Q3022 [ G3318150Y 25C1815Y | 31273183 -
[ R3220 102245392 . - 3.9
\ R3066.3078,3086. | 102245472 P 4.7
[ ooe L 209310
D3025,3029 | 62090093 Ge IN270 o
D3002,3003 G20[}1880F‘ " 1S188FM | R3028,3107,3200 | 102245562 ) ,. v w56
D3001, G2090027 | S 15853 R3215,3217,3219 | 102245682 | - " v 6.8
3O . R3070,31 14,3146, | 102245822 P - e 8
2030 3167,3179,3180 L \
3035-3037, R3017,3021,3023, | 102245103 » " oo 10
3039-3043, 3034,3638,3064, ‘
3045,3046 3072,3074,3121,
| 3135.3137.3161, ‘
03004 G2090180 | Varactor FC53M-5 3170.3192,3203, ‘
D3005 G9090005 Varistor MV103 3223210—3214-‘
oo jcomts | g i {ene a0 T
I R3013,3084,3139, | 102245123 : " T ERY
3160,3191,3195
GRVSTAL | R3224 101215123 1/8W T) 1:
3501 0162875 | FC16/TIF _89B7.SKi2 R%?S‘%ﬁ%%i'm‘ 102245153 e 14w S! i
— | R3094,3184,3199 J@@B’z R i
RESISTOR R heaitai ’
R3206,3207 J10276129 Carbon composilion 3136 o S
2w Gk 120 | R3012,3037,3051, | 102245273 o w w2
R3201 102245229 Tim 1AW S 2.2 | 3065 S
R3045,3046 102245829 P . 820 | R3016,3029,3106, | 102245333 : von 3
R3043,3044 102245120 - " w e 120 3138
R3109 102245270 " - . 2n | | R3005,3125 107245393 | o » e v
R3020,3186 702245330 » N T 3aq | R3031,3081,3090, | 102245473 . oo
R3067,3149 702245560 ,, . . s6% 3150,3171,3188

107—



) R3095,3183 102245563 Carbon film  1/4W S] 56k | C3075,3076,3078, § K40179013 | FElectrolytic  SOWV  1uF
509 R3089 102245683 P .~ 68k gggéggg%g?g‘?
10002 R3011,3024,3099 | J02245823 o B P . 82kQ 3106 3108,
R3022,3093,3098, | J02245104 ; " . 100kez | 3110,3115,3118,
3196 31193122
R8I 102245184 " B » w180k | C3060 K40179009 " " 2.2uF
12052 R3088 102245224 " ' . 220ka (S0RE2R2)
1508 R3189 102245274 o : o ow 270kn | C3062,3072 K40179012 - . 4.7uF
22051 R3190 102245474 ' . v 470k (S0RE4R7)
R3141,3145 102245103 " ' v e IMo | €3109,3140 K40129004 - 16wy  10gF |
2700 R3143 102245335 " ; 3.3M0 {16REL0)
3308 [ €3005, K40149008 o 25WV  L0gF
4705 POTENTIOMETER 3057,3080,3083,
VR3001 151752503 RGS6-FAN 50k 3085.3116,3117,
5600 VR3005 17151752301 | RGS6-FAN 3008 3120
53052 [ VR3003 151752202 RGS6-FAN  2kq2 | C3047,3063 K40129016 - 16wV 22uF
8200 VR3004 151724503 PN822H503H 50k (16RE22)
B C3001,3008,3014, | K40129008 . 33,F
3059.3065,3074,
BLOCK RESISTOR ‘ 3077,3679,3133 {16RE33)
1k RB300 140900031 EXB-P85-472 4.7KXS C3006 K40109002 - 10WV  47,F
(10RE4T)
C3058 K40129002 " 16WY  474F
CAPACITOR (16RE47)
3025 KO06172040 | Ceramic Disc SO0WV UJ 4pk C3010,3017.3067, | K40109001 - 10wV 100.F
1.2k62 _ (ECCD1H040CU) 3105 (LORE101)
1.5kn C3040 K02173100 " - .+ CHI10pF | C3124,3128 X40129006 - 16wV 470,T
2.7k (DD104CH180D50V02) (16RE470)
3029 K02179009 o " 23pF | C3123 K40129021 " . 1000uF
(DD104CH220I50V02) {16R1028 13x16)
3126 K00175330 o . . SL33pF | C3007,3104 K50177102 | Mylar 50WV  0.001gl°
2.7k (DD1045L330J50V02) (SOF2U102M)
1.3k 3093 K00175470 n - w a 47pl | €3002,3003 K350177222 " w 0.00224F
(DD1045L470550V02) (S0F2U222M)
1.9kn C3027 K02179023 " - «  CHI180pF K50177332 . o 0.0033uF
4.7k (DD110CH181150%02) (SOT2U332M)
3030 KO06175181 - o w  UJ180pF | C3103 K50177682 P v 0.0068uF
(ECCD1H181U2) ] (SOE2U682M)
5.6k C3134,3137,3138 | K00175221 - . w  SL220pF | C3102,3111- 3114 | K50177153 " " 0.015,F
6.3k (DD 1048L221750V02) (50F2U153M)
. 8.2k 3142 K00175331 " " " 330pF | C3100 K50177223 " " 0.022uF
(DD107SL331150V02) (SOF2U223M)
. 10k C3141 K00179054 o " " 470pF | C3019,3020.3039, | K30177473 " 0.0474F
(DD109SL471150V02) 3130 (S0F2U473M)
C3021,3069,3073, | K12171102 - " «  E0.00IuF | €3129 K50177104 " 0. 1uF
3090.3127,3139, (DD104E102P50V02) (50F2U 104M)
C3018,3022,3028, | K13179008 " " «  F 0.0IuF | C3091 K70167225 | Tantalum 2.2,F
ok ggzll—ggig (DD106F103Z50V02) (CS1SE1V2R2M) _
T 12ke | 3048,3050,3051, C3136 K701200062 - 16WV  LO0uF
3052,3056.3068, (4R9D106X0016C1)
] 3087.3121
5 12k i
S Iskn C3094- 3099 K13179609 - o F 0.047uF
(DD110F473250V02) INDUCTOR
T C3089 K19149021 | Semiconductor Ceramic L3003 L1190105 FL3H-IROM LuH
RETT 25WV 0047l | L3002 LL190038 FLSH271K 270uH
(UATOBX473K-L45AE) L3001 11190102 S 104K [00mH
C3125 K19149025 ) oo 0.10F
v 27K (UAT10X104K-L46AE)
| €3038,3131 K40129018 | FPlectrolytic 16WV  0.33F TRANSFORMER
33k (AL16WVD.33MEM) T3001 L0021230
C3064 K40179010 o S0WV  0.47uF | T3002 L0021232
v 39Kk (SOREOR4AT) T3003 L0196026 R12-7949C
» 47k82 C3004,3049,3061, | K40179013 " " JuF T3004 LCO2078RA
3066,3070,3071 T3005 L0O020319
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CONNECTOR R4066 102245180 Carbon film  1/4W 8] 1882
13001,3002,3004 | PO090218 5045-02A R4054 102245270 " " N
§3003,3005,3006, | PO090219 5045-03A R4067 101245330 " « TI 330
3012 R4034 502245390 . v 81 390
13010,3014 P0090220 5045-044 R4065,4080 102245560 o . . o 568
13008.3009,3013 | P0090221 S045-05A R4072 101245560 " - « T 568
13011 PO090222 5045-06A R4083 102245680 . - . §) 680
13007 PG090224 5045-08A R4006,4012,4016, | 502245101 " - . . 1008
73020,3021 P0090183 RT-01T-1.0B ig%?’igﬁé'igié‘
J3015-3019 P1090210 TMPJV 4059.4075 4086,
4088
R4033,4052 101245101 . . . T 100Q
Q5000049 TP-1 R4064 102245121 . p .8l 1200
Q5000050 TPK R4003 4058 102245151 . . . 1500
R4073.4074,4081, | 502245181 - o . 1800
ROO79780A | HEAT SINK 40812
R40%6 100215221 . P 1/8W V] 2200
: 0 R4063 102245271 y - 1/4W 8] 2700
Symbol No, Part No. Description R4A013,4017,4021, | 102245331 " . o 3300
PE-2372A FDO02372A | PLL PC Board 4048 4051,4055,
C023720A PCB with components 4079,4089,4095
PB-2371A FO002371A VCO PC Board R4050 502245391 v " S1 3900
C023720A PCB with component 102245471 " " . 8] 4700
C023720B PLL/VCO UNIT Assembly R4022.4024 102245561 " . 5608
3 B o R4053,4071 10224582 : v w8204
wrehwk PLL UNIT *wwawwn R4040,4042,4043, | 102245102 " P 131
Symbol No. Part No. Description 4046
[ ic RA004,4036,4097 | 102245152 - o W o L5ks
Q4006,4022 G 1090296 HD10551 RADTT 102745222 " o v 2.3k |
Q40 11,4014 G1090153 MB8713 R4026 102245332 " w 3.3k0
Q4016 G1090104 MC14027B RA002 102245392 " 3.9k
| Q4015 G1090108 MC14518B R4038 102245682 " . . 6.8kR
Q4004 G1090118 NIM78L0OYA R4098 101245822 o T 8.2kq
Q4018-4020 G1090034 SN74L590N RA001,40%9 101245103 - " 10k
04013,4028,4030 | G1090062 SN76514N R4005,4007,4008, | 102245103 - " S1 10kq
Q4010 (1090299 uPC7805H 135:323'31383%
4069,4087,
4091-4093
TRANSISTOR R4078,4085,4090 | J02245153 : oo 15k
04012,4017,4021, | G3303800Y | 2SC380TM-Y R4056 J02245183 “ . 18kn
4023,4026,4027 R4009 102245273 " B .27k
Q4003,4005 4007 | G3305350A | 2SC535A R4014,4018,4037 | 502245333 " B . . 33kn
Q4025 G3305350C | 25C535C RA076,4084 102245393 ' v+ 39k0
(40084031 G3318150G | 2SC1815GR R4060 102245823 o . o 82k0
Q4024.4029 G3319230R | 2SC1923R R:méé, \ J02245104 . " v o LODKR
Q4001 G3090003 MPSAL3 38 it 4‘(‘]?”&
R4032 102245124 " w120k §
FET ) ’
Q4002 G3090035 25K 19TMGR
Q4009 G4800730G | 3SK73GR BLOCK RESISTOR
RB4001 140900032 EXB-P8E-104  100Kx8
RB40C2 740500033 EXB-P87-104  100K«x7
DIODDE
G2090029 Ge 1N6O
D40063 G2090027 Si 15853 THERMISTOR
D400 G2090161 Varactor 1SV5Ss TH4001 G9090008 31D26
CAHYSTAL CAPACITOR
X400} H0102459 HC-18/U 38.0675MHz C4006,4013 K02179003 | Ceramic 50WV CK 2pF
_ (DD 104CKO20C50V)
C4062,4078 K02179004 . o 3pF
RESISTOR (DD 04CKO30C50V)
R4070 J02245100 Carbon film  1/4W S] 109
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188 C4008,4090 K02172050 | Ceramic SOWV CH 5pF C4043,4046,4127 | K50177102 | Mylar S0WV  0.001xF
270 {DD104CHO50C50V02) {(30F2U102M)
110 cal19 K00173060 “ »  SL 6pF C4004 K50177223 " - 0.022uF
390 (DD104SLO6ODSOVE2) (30T2U223M)
565 C4012,4077 K02173080 i CHEpF 4003, K50177473 " re 0.047uF
5652 (DD 104CHO80D50V02) (30F2U473M)
6852 C4021,4032 K00173080 . o+ SL8pF 4015 K50177104 " y 0.1,F
10052 (DD 104SLOS0 50V02) (SOF2U104M)
K02175120 " « CHI12pF | Cc4038 K40129018 | Electralytic 16WV  0.33F
(DD 104CH120]150V02) {AL16WV0.33MFM)
4091 K02179007 " « v 16pF | C4002,4023,4039, | K40129004 o " 10uF
10082 (DD104CH160150V02) 4040,4045 4055 (16REID)
1205 C4007 4104 K02175180 " " 18pF | C4053,4075 K40109002 " 10WY  47uF
1505 (DD104CH180IS0VD2) (1ORE4T)
18082 C4026,4029 K02179008 " » o« 20pF | C4057 K40129002 p 16WV  47uF
(DD104CHZ00I50V02) {16RE47)
[ 22082 K05175220 )y ~ RH22pI | C4074 K70167684 | Tantalum 35WV  0.68uF
2708 (DD104RH220150V02) (CS15E1VREEM)
3308 C4009,4094,4120 | K02179009 o + CH22IpF | Can0t KS54200001 | Polyester film 100WV  1gF
(DD104CH220J50V02) (B32561A1105})
C4118 K00175220 . w SL22pF
39081 (DD104SL220550V02)
| 4708 C4089 K02179011 " <«  CH2%pF TRIMMER CAPACITOR
56082 (DD10SCH278 5QV02) TC4001 K91000055 ECV-1ZW06X53N
. 8200 K06179006 . o UJ 30pF
. 1k (DD104UJ300150V02)
C4011,4025,4031, | K02179012 o .+ CH30pF INDUCTQR
+ L.5kiz 4092 {DD105CH306750V02) L4014 LOD20898 0.39uH
T 2.2k61 C4027,4028 K02175390 " ~ « 39F [ L4017 LO0Z1245 0.4204H
3,3k (DD105-25TCH390150V02) L4016 LO0Z1246 0.576uH
. 3.9k C4084,4088 K02179015 " 2 43pF | L4015 LG0Z21244 0.677uH
6.8k (DD106CH430150V02) £4002 L1190004 FL4H-R68M  0.68:H
Y 8.2ks2 4102 K02175470 " o 47pF L4003,4022 L119G¢006 FL4H-1R2M 1.2uH
" 10k (DDLO6CHATOISOVO2) L4024 L1190008 FL4H-2R2M  2.2uH
] 10ks C4087 K02179017 e « o 62pF | 1L4012,4013 L1190112 FL4H-120K 12uH
(DD106CH620I50V02) L4005—4007 L1190019 FLSH-150K  15u4H
C4086 K02179018 " v e T5pF ] L4021 L1190016 FL5H-101K  100u4H
(DD107CH750150V02) L4010 11190020 FL5H-151K  1504H
v 15ke C4061 K00175101 " »  SL 100pF | L4009,4019,4020, | L1190038 FLSH-271K  270.H
o 18k (DD105SL101IS0V02} 4023
v 2Tk C4085,4113 K02179020 " «»  CRI110pF | L4008 11190017 FLSH102K  1mH
~_ 33k o (DDI0BCHILLISOVOZy ) 4004 L2030068
. 39Kk C4016,4017 K30276241 Dipped Mica 500WV  240pF o
. 82kQ (LCQ17241K5)
« 100k$2 C4083 K02179027 Ceramic 50WV CH 270pF TRANSFORMER
(DD112CH271]50V02) T4001,4002 LO021233
Cd1124114 K3D276751 Dipped Mica S00WY  750pk | T4003-4005,4007 | LO021234
n 120kST (LCQ18751K5) T4006 L0020209
C4059,4092.4080, | K12171102 Ceramic S0WV E 0.001uF
41294132 (DD104E102P50V02)
C4005,4010,4014, | K13179008 " w F 00IuF 19190016 Shicld Case
0Kx8 jg;ﬁ;%%ﬂ (DD106F 103250V02)
0K 7 4033-4037,
4041,4044, CONNECTOR
igg?;ﬁ%{mgl 14001 .4008,4009 | P1090355 TMPIA
40924093, 14002,4006 F1090210 TMP-IV
4095 4101, 14003 P090218 5045-024
ﬂgg'_““‘ [ 14004,4007 PO90183 RT-01T-1.0B
4115-4117, 14005 PG090219 5045-03A
4121-4126,4128 J4010 P0090224 5045-08A
V CK2pF C4058,4076 K13170223 Ceramic S0WV 0.0224F | 14011 POOO0223 5045-07A
) (DD109F223Z50V02)
« 3pF C4054,4056,4060, | K13179009 ., . 0.047uF
) 182% 4?}9!53& (DD110F473Z50V02)
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[ TP4001 PO090183 RT-01T-1.0B RS031.5032.5038, | $02245103 | Carbon film  1/4WS) 10k&
'FP4{J02 Q5000050 TPK gggg;gj’;ggg;‘g
[P4003 Q9000192 | 30F-T0-220 5060,5066,5067,
5073 ]
I R5072 102245223 . .~ 22k
R5007,5016,5020, | 102245563 ~ W . 56kE
5030.5035,5044,
5049.5058,5063
| R5077,5078,5080, | 102245104 .. - 100k0
5084
- R5008,5009,5013, | 102245154 " . o 150kE2
5014.5021,5022,
T wxav+VCO UNIT*x**e oA 2043,
Symbo! No. Part No. Description 5050,5051,5055,
— = T c — 5056.5064.5065,
L 5069,5070,5085
Q5001 G1090118 NIM78L09A
Q5025 G1090395 SN74LS145N R5083 107245184 | - v 180ka
RS086 702245334 PR o« 330k%2
B T R3079 102245474 : : v 470kQ
B FET
Q5003,5004,5007, G3050036 38K19TM-BL -
orsaiiol — T stook nEsision
3020 [ RB5001 140900034 | EXB-PB10-472  4.7Kx10
5022,5023 | G4800730G | 3SK73GR
o THERMISTOR
THS001 G9090002 D22A
_ TRANSISTOR
05002,5005,5006, | G3107331P | 2SA733AP — ]
3014.5017 301 GAPACITOR _
5021 C5092 K02172050 | Ceramic SOWY CH SpF
e (DD104CHO50C50V02)
Q5024 G3318150G | 2SC1815GR C5047,5063,5072, | K06173080 p + UJ 8pT
— 5073 (DD104UJ0BOD30V02)
C5014,5015.5024, | K06173100 " . 10pF
DIODE 2823,5031,5041, (DD104UT100D50V02)
028%23%282? 2090027 Si 18853
3014.5015.5018, ngﬁg‘gggg‘ggég’ K06175120 N oo 12pF
3019 3016,5056,5062. (DD104UT120J50V02)
D5001.5004,5005, | G2090161 Varactor 1SVss C5016,5078 K06175150 g .~ 15pF
gg?ggg?gig‘l% (DI} 0401 156150V02)
00 C5006,5008,5032, | K06175180 o « o 18pF
5039,5048 (DD 04UJ 180J50V02)
C5007.5055 K05175220 " .~ RH22pF
[ (DD104RH220150V02)
RESISTOR C5009.5071,5081 | K06175220 p . UJ 22pF
R5006.5054.5076, | 102245101 Carbon film  1/4W SJ 1002 (DD104U1 220]50V02)
5082,5088 C5099 K02179009 - . CH 22pF
R5012,5023.5026, | 101245101 . T 1008 (DD104CH220J50V02)
5034,5040,5048, C5054.5064,5070 | K06175270 " . UJ 27pF
5062,5068.5075
(DD104UJ270150V02)
R5089 702245151 PR - ST IS0 | €5093 K02175270 ” — CHZIpF
R5081 701245181 . -~ T1 1800 (DD10SCH270150V02)
[ R5090,5091 101215221 PR USWTJ 2200 | C5080 K05175330 .  RH 33pF
R5087 102245221 P /4% SJ 2208 _ (DD105RH330150V02)
R5074 102245681 " . 6800 | C5017,5022,5033, | K06175330 " . UJ 33pF
Rgogs,sms,sow, 702245102 - v o ika 5038,5049,5065 | (DD1041J330]50V02)
53;3128231283?3 C5106 K02179015 . v CH43pF
3071 (DD106CH430150V02)
C5102.5104.5107 | K02175470 y - TpF
R5002 102245472 v - 4.7k (DD 106CH470150V02)
RS001.5003,5004, | 102245103 PR W o 10k | C5L00 K02175560 g - SEpF
gg}gggé}lggg (DD106CH560150V02)
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10k 5103 K02179017 Ceramic 50WV CH 62pF Q9000042 0.6-12.5
(DD106CH620150V02)
C5086.5088,5103 | K02175820 o o« o 82pF
| (DD107CHB20I50V02)
22k0 C5098 K30176121 Dipped Mica  ~ (20pF p
56k (Z12C121K05) | Symbol No. Part No. Description
C5101 K30176181 ,, “ b 180pF C023730A PCB with Components
(Z17D181K0S)
100k €5018,5021,5034, | K12171102 Ceramic «  E0.OOIWT
gggggggggggg (DD104E102P50V02) B
150k 5089,
5108-5113 _ w % % CPL BOARD % w &
€5003,5005,5010, | K13179008 o « F 0.01ul | PB-2373 FO002373 Printed Circuit Board
ggéiggiggggg’ (DD106F103Z50V02) C023730A PCB with components
5036,5042,5045, (with Connector Unit A, B)
5051,5052,5058,
o) | S c
330k2 5085,5087,5091, Q6009 G1090124 MC140168
470k 5094,50935,5097 Q6003 1090290 MC14093B
C5004 K13179009 " o T 0.0474F | Q6028,6029 51090312 MC14504B
(DD110F473Z50V02) Q6005 G1090397 MSMB0CRSARS
5084 K50177222 Mylar - 0.0022pF | Q6040 G1090092 SN74LS00N
10 (50F2U222M) 06008, G1090180 SN74LS02N
5002 K50177104 - o 0.1uF 6013-6015,6038
(50F2U104M) Q6004 G1090418 SN74LS14N
C5011,5012,5027, | K40129008 Electrolytic  L6WV  33uF | Q6012 G1090401 SN741.842N
ggggggggiggg (16RE33) Q6010 G1090196 SN74LS74N
e 06006 G1090398 SN74L575N
. Q6033 1090100 SN74LS123N
C5090,5096 K40129004 - WuF | Q6025 G1090395 SN74LS§145N
H 5pF {16RE10) i Q6007 G1090399 SN74LS190N
) 5001 K40129018 . o 0.33uF | Q6019,6020 1090404 SN74L5365N
11 8pF (ALL6WVD.33MEM) Q6011,6021-6023 | G1096400 SN74LS373N
) Q6032 G1090084 wPCTRLOS
- 10pF Q6017,6018 51090403 uPD445LC-1
) ) TRANSFORMER Q6016 G1090518 uPD2364C-010
T5001-5003 10021235 Q6026,6027 G 1090406 uPD8255AC-5
» 12pF T5004 L0021236 Q6024 G1090405 uPD8279C-5
) | 150055007 L0021237 Q6034 TBP18SAQ30ON- ROM
T5008-5010 10021238
« 15pF
) TRANEISTOR
- 18pF . INDUCTOR 06002,6030 G3107331 28A733AP
) L3007 10021243 0.103sH Q6001 G3318150 2SC1815Y
RH 22pF 1.5004,5005 L0021240 0.136uH
2) L5010 L0021239 0.178uH
Ul 22pF L5009 L0021242 0.276u4H IC SOCKET
) L5008 10021241 0.622uH P3090062 841602 16P
CH22pF L5002,5003 L1190005 FL4HIROM  1uH P3090065 C842402 24P
2) L5001 L1190038 FLSH271K  270pH P3090067 (844002 40P
UJ 27pF
2)
CHZ7pF RECEPTACLE DIODE
2) 15001 P0090220 S045-D4A D6002,6006 6012 | G2015550 S 181555
RH 33pF [ 15002 P1090255 TMP-JA D6001 G2090001 " 10D
)2) 15003 P0O0901R3 RT-01T-.0B D6003 G2090008 Zener Wz071
UJ 33pF D6004,6005 G2090244 Schottky 1SS106
2
CH43pF TPS001 Q5000050 TP-K
12) CRYSTAL
47pF X6001 HO102460 HC-18/U 6MHz
12) JUMPER
S6pF Q9000043 0.6-5.0
02) Q9000049 0.6-7.5
Q9000002 0.6-10.0
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HESISTOR INDUCTOR
R6()34 120306059 Metallic film _1W 0.50 | L&Q0L L20300678
| RE036 5007275470 Carbon film  1j2W 470 L6002—6006 L1190133 LALO4NAIOLK
R6045 101245101 r 2 1/4W TJ 1000 | L6007 L1190020 FL5H-151K 150uH
H R6038—6044 701215221 ' " I/8W  220Q
R6001,6003,6004 | J02245331 o 1/4W S5 3300 T9204534
R6(29 102245561 v v w5600 79204335
R6021,6033,6035 | 102245102 o v o Tk T9204536
RG22 102245222 W ow 2.2kQ |
RE015—6017 102245332 - v o 3.3k
R6023 102745392 W w 39k0 RO0B0050C | Shield Case (CPU)
R6005 60186020 | J02245472 . - v 0 47ka | RO080250 Cover
R6024 5022458272 N v o 82k0 | ROOB0N30A wow
R6006,6007,6009, | 102245103 ,. y . 10ks2
6011,6013,6014,
6030—6032
_ x %% CONNECTOR UNIT A & & *
R6025 J02245153 ' : w o 15k0 | PB-2467 FON02467 Printed Circuit Board
R6026 102245333 " ' 33Kk$) 024670
R6027 102245683 z " .+ 68k
R6E037 102245104 , y o 100kS2
R6028 502245124 . v 120kS | CAPACITOR
R6010,6012 102245474 r ' " 470kt | Ca602_4681, K12171222 | Ceramic SOWVE 0.0022uF
46834687 (DD 10SE222P50V)
BLOCK RESISTOR C4601,4682 K 14180103 2 : F7 0.01uF
RB600S 140900036 EXB-P8S-103  10KXS (RD{71-1F2103Z)
RB600! —6004 140900035 EXB-PRR-103  10Kx3
CAPACITOR COMNNECTOR
C6003,6004 K02175101 | Ceramic SOWV CH 100pF | 1460546074612 | PO090323 IMSA-1068-04L-27.4¢2 4P
{DD10TCH 101150V02) J4608 PO090329 IMSA-1068-05L-27.42  SP
C6001, K14180103 . 53WV  0.01uF | 546014603 POOS0 330 IMSA-1068-061.-27.5¢ 6P
gggg‘ﬁ%ﬁﬁﬂ 44 (RD871-1EZ103Z) 14613 PO0Y0O318 IMSA-1068-06L &P
6063.6077.6078, 14611 POO90331 IMSA-1068-071L-27.5¢ 7P
6094,6095,6098, 14602 ,4606,4609 | PO090332 [MSA-1068-08L-27.5¢ 8P
giﬂgﬁig:;g 14604 PO090333 IMSA-L068-09L27.52 9P
’ | 14610 PO090337 IMSA-1068-13L-27.5¢  13P
C611R K 13179009 ' 50WV  0.047uF
(DD110F473Z50Y)
C6091,6093 K50177104 | Mylar N 0.1pE + % * CONNECTOR UNIT B *» ¥
‘ (S0F2U10411) | pB-2468 FO002468 Printed Circuit Board
C6097 K40109014 | Flectrolytic  10WY  2200uF CO24680
(10RC2200)
C6115 K40179009 . S0WY  2.2u4F
(S0RE2R2) CAFACITOR
C6092 K40149008 £ 25WYV L0pl C4701,4702, K12171222 Ceramic SOWV E  0.00224F
(25RFE10) 4712--4740 (DD10SE222P50V)
CHO43 K40129004 o l6WV  10uF | C4703-4709, K14180103 - , FZ 0.01uF
(16RE10) 4711 (RD871-1¥21037)
C6002.6041,6109, | K70120002 | Tantalum g 10T
6114 (489D106X0016C1)
_ | | INDUCTOR
| CONNECTOR L4701-4703 L1020672
16001,6004,6002, | P0090292 IMSA-1068-041-19L
6012,6014,6016
16003.6008,6010, | P0090296 IMSA-1068-041-19L CONNECTOR
6021 _ 14706 PD090338 IMSA-1068-02L-34.6¢ 2P
16005 P090297 [MSA-1068-041-19L 14712 P0090302 IMSA-1068-021-264 2P
J6011 P0090293 IMSA-1068-051-19L 14704 4708 PO090314 IMSA-1068-02L 2P
16013 POG90301 IMSA-131-19L 14701 4702 PO090315 IMSA-1068-03L 3P
16015 P0090295 IMSA-1068-071-19L 14703 P00 16 IMSA-1068-04L 4P
16016 P0090292 [MSA-1068-041-19L 14704 P0(90340 IMSA-1068-041-34.6¢ 4P
6017 PD090293 IMSA-1068-051- 19L 14711 POGOR3 DM IMSA-1068-04]-26¢ 4p
16020,6022 POO90290 IMSA-1068-021-19L 14710 PO09034 ] [MSA-1068-05L-34.62 5P
(P6001) 14705 PO0903 18 IMSA-1068-06L 6P
14707 PO090345 IMSA-1068-09L-34.62 9P
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| OR DECODER Q1026 G3408800Y | 2SD8ROY
Symbol No. Part Na. Description Q7002,7022 G3090005 MP3-A13
] ¥B- 2465 F00024635 Printed Circuit Board
15044 | C024650A PCB with Components
FET
Q7016,7023 G3090035 25K 19TM-GR |
iIc
QIE01,3802 G1090506 SN74LSO5N
03803 G1090196 SNT4LS74N DIDDE
Q3805 G1090403 #PD445LC-1 D7001 G2022090 Varactor 182209
D7002 G2090161 3 1SV55
D7003 G2090011 Zener WZ100
TRANSISTOR
0R04 G3318150Y | 2SCISL5Y
: CRYSTAL
X7001 HO0102457 HC-18/U 30MHz
' DIODE —
-D3801-3803 G2090118 Schottky barrier 15897 o
. ] THERMISTOR
TH7001 G9090008 31D26
- ] RESISTOR
0.0022uF -R3806 | J01245101 Carbon film _ 1/4W TI 1008 -
‘R3801,3802,3805 | 101245332 ' r v 3.3ke POSISTOR _
"Z 0.01pF R3803,3804 101245103 N o w o« 10k2 | TH7002 G9090019 PTH507A01BG330N02D
CAPACITOR RESISTOR
C3801 K13179008 | Ceramic S0WV  0.0luF | R7055 102245560 Carbon film _ 1/4W S] 560
ar (DD106F103Z50V02) R7005,7007,7010, | J02245101 " " o e 1000
5p 7013,7015,7020,
pia 7021,7025.7029,
— 7034,7038,7039,
6P CONNECTOR 7042,7045.7047,
7P T 7060,7062,7064,
— ¥ 13801 PO090183 RT-01T-0.1B i i
13802 P0090356 5234-04A 7080,7081,7083,
_SF 13803,3804 PO090099 3022-10A 7084,7088,7090,
o (—— 7091,7096
[ R7003 [ 102245151 n e u 1508
_ R7012,7017,7023, | 102245331 " " woow 3300
]f 7024,7037,7041,
; 7049,7063,7066,
7068.7072.7087
()
Symbol No. Part No. Description R7014,7026,7043, | 102245561 . ' . ¢ 56082
X - PR 7052,7067,7093, :
| PB-2374A FO002374A Prmtec? Circuit Board 3094.7099.7100
C0O23740A PCB with Components
0.0022pF R7050 | 302245821 8205
] R7001,7004,7016, | J02245102 o 1k
FZ 0.01uF _ ic 7027,7030.7048,
Q7009,7025 G1090296 HDL0551P 7054,7038,7076
107013 G1090034 SN74LS90ON R7033 102245222 2.2k
Q7005,7010,7014, | G1090062 SN76514N R7095 102245332 v 3.3k0
Lo R7058 _ _ _ | J0224s412 | - 4.7k
1 7001,7020 G1090048 TC508 AP R7002,7009,7019, | 102245103 o 10k
7007,7019 G1090247 TCH122P 70132,7036,7046,
19 5 7051.,7057. 1071,
Q7028 1090299 uPC7805H 7074,7079.7086,
Q1027 G1090294 zPCT808H 7092.7098
. 2P R7008,7018,7035, | J02245333 y 33ks2
2P 7044.7070,7073
P TRANSISTOR R7097 102245473 B B now ATKE
3P Q7036 G3107331P | 2SA733AP R7078,7085 102245563 " " noow 56k
4P [ Q7003,7004,7006, | G3305350A | 2SC535A R7006,7011,7022, | 102245104 » : v w100k
L 4P 7008,7015,7018, 7028,7031,7040,
4P . 7059,7061,7065,
— 031-7033,7035 7082.7089
6P Q7011,7012,7021, | G3318150Y | 2SC1815Y
T3 1029,7030.7034
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| CAPACITOR K21170002 Ceramic Feed Thru
C7030,7031,7061, | K0D2179003 | Ceramic SOWV CH 2pF soWY  0.001uF
7098,7100 (DD104CHO20C50V) L | (ECK-YIH-102WF)
C7045,7053 K02172050 - w w SpF C7001.7027,7082, | K40129004 |  Electrolytic  16WV 104
(DD104CHOSECS0Y) 3‘{%‘;;3‘{3&;3‘323’ (16RE1D)
7114 K00172050 o . SLspF |} T o
(DD104SLO50C50V) (7145,7146 k40129016 y : 22uF
C7005.7008,7085 | K02173060 " . CH6pF | (16RE22)
(DD104CHO60DS0V) C7102 K40129033 o » 220uF
c7007 K06173090 o w UJ9pF L (16RC221)
(DD104UJ0%0DSHY) | C7103,7104 K50177473 | Mylar SOWV  0.047uF
I K00173100 o » SL 10pF (SOF20U473M)
(DD104SL100D50V) | C7003 K54200003 | Polyester film 100WV  Q.1uF
C7006,7062,7067, | K02173100 2 . CH L0pF (B32560-A1104)
7124 (DD104CH1D0D50V) C7087 K54200001 2 T
C7023.7025,7074, | K02175150 | = w o« 15pF (B32561-A1105)
7076 (DD104CH150350V) -
C7036,7039 K02179008 i n w 20pF _
(DD104CH200150V) ) TRIMMER CAPACITOR
C7052 K06175220 " T UuIpF | TCTOOA K91000012 | ECY-1ZW10X32 10pF
(DD104UI220150V) T ’
C7091 K02179009 " . CH22pF
(DD104CH220150V) _ INDUCTOR
C7024,7075 K02179012 2 W o 30pF | L7010 | L1190004 FL4H-R68M
(DD105CH300I50V) L7016,7017 L1190007 FL4H-1R8M
C7010,7096, K02175330 9 .~ o 33pF | L7008,7009 L1190070 FL4H-8R2M
7110,7121,7130 {DD105CH330)50V) i L7003 1190014 FL4H-100K
K00175330 o . SL33pF | L700L,7002 | L11%0112 T FL4H-120K
_ (DD104SL330150V) L7004—7006 L1150117 S-4
C7037,7038 K02175390 } . CH39pF | L7013-7015 L1190023 FL5H-220K
(DD105-257CH390I50V) L7007 11190020 FL5H-151K
C7133,7136,7137 | K02175470 " . CH47pF | L7011 L1190038 FL5H-271K
(DD106CH470I50V) L7012 L2030068
€7090 K02175680 - «  + 68pF
(DD107CHA80I50V) T -
C7021,7081,7134, | K0O175101 " « SL LOOpF | TRANSFORMER
7135 (DD105SL101I50V) 7001 LOD21080
C7113 K02175101 " ~ CH1o0pF | T7002 1.0020801
L (DDlO?CHlOHSOV) L T7003 LO020806
7112 K0217512) " w o 120pF | T7004,7005 10020802
{DDJOICHL21I50V) | 7006 L0020807
C7140,7142 K10176471 N ~ B 470pF | T7007-7009,7013 | LOR2080S
(DD104B471K50V) _[T7010 ~ | Lo021081
C7141,7150-7157 | K12171102 o ~  E0.001wF | T7013 LOG20804
(DD104E102P50V) [ T7012 L0020803
C7002,7004,700%, | K13179008 " "« F 0.01pF N

7011-7017, :
T019.7020.7022. (DD106F103Z50V) 1
7026,7028,7029, CONNECTOR
(ST Ereyy 17603,7008 P00902 18 5045-02A
70467051, 11002 PG090224 5045-08A
70547060, 17001 P00%0229 5045-13A
A A 17004 - 7006 Pi090225 | TMPIA
70787080, [ 17007 (0090183 | RT-0(T-1.0B —
7083,7085,7089,

7094,7097,7099, — —
7101,7106,7107, I

7109, Q5000050 | _TPK
7115-7117,

7119,7120,7122,
7123,
7125-7129,
7131,7138,7139,
7144,7148,7149,

.
]
»
b
1
3
)
f
¢
i
1
1
L4
L
9
g
L
J
2

7147 K13179009 " o o 0.047F p

(DD110F473Z250V) ) Symbol No. Part No. Description
C71358-7176 K23170020 Ceramic Chip S0WV - 0.00LgF PB-2387A FRO02387A Printed Circuit Board
(GR4OWSR102M) C023870A PCB with Components




DIQDE £9014,9018 K30275681 | Dipped Mica SOOWV  680pF
01xF DS009—9016 52015550 50 (51555 (LCQ1868115)
D9001-9008 62090118 Schottky 15897 C9007 K30279093 PR " 1000pF
0uF (DM19D102]5)
C9001,9012 K30279095 DR - 1200pF
RESISTOR (DM19D [22]5)
2uF RY001 101245470 | Carbonfim 1/4W T] 470 | C5003 K 30279098 P - 2200pF
R9002 102245471 o ST 4708 (DM19D222]5)
20uF C9047,9049,9051, | K13179008 | Ceramic SOWV E 0.0LuF
— 90569058 (DD106F103Z50V)
047uF s CAPACITOR 9050, K1317900% B #  F 0.0474F
C9094,3095 K02175680 | Ceramic SOWVCH 68pF | 2932-302% (DD110F473250V)
) 1F (DD107CH680I50V02) 30238 9089
9093 K02179021 " = 130pF
P (DD 1O9CH 131150V02) C9046 K19149021 | Semiconductor Ceramic0.047uF
£9021,3036,9042, | K30275100 | Dipped Mica SCOWV  10pF (UATO8X4 73K L45AE)
9048 (LCQ1110055) Co083--5087, K19149025 - " 0.14F
£9037,3043 K30275120 P ~ 12pF | 90909091 (UAT13X104KL46AE)
(LCQ1112055) '
10pF 9034 K30275150 TR 2 15pF
(LCQ1215015) TRIMMER CAPACITOR
9030 K30275180 Z— - 18pF | TC9001 K91000019 | ECVIZWI10x40
(LCQ1118015)
£9006,9033 K 30275200 o - 20pF
(LCQI122005) INDUCTOR
9025 K30275270 v - 27pF | L9001 L0020613
(LCQ12270J5) 19002 L0020614
C9017,9040 K30275330 oo » 33pF | L9003 L0020615
(LCQ1233015) 19004 L0020616
9019 K30275360 P - 36pF | L9005 L0020617
(LCQ12360J5) L9006 L0020618
Co01L K30275390 PR " 39pF | L9007 10021228
| (LOQ1239035) 15008 £0021229
9028 K30275510 . e " SipE | L9009 10020854
(LCQ1251015) L9010 LO020855
9039 K 302755680 o ~ 68pF | L9011 L002062}
(LCQ1868015) L9012 0020622
(9016,9023,9044 | K30275750 e 2 75pF | L9013 10020623
(LCQ1275035) L9014 L0020624
9013 K30275820 P " 82pF | L9015 LOOZO301A
(LCQ1282015) L9016 L£1196010 FL4H-3R9K  3.9uH
(9032,9092 K30275101 oo " 100pF | L90T7-902) L1190017 FL5H-102K mH
~ (LCQL210115) L9022,9024 L0021220
09038 K30275111 e 110pF | L9023 L1190140 LALO4SK102K 1mH
(LCO1711115)
C9004,9005,9027, | K30275351 o - 150pF
9041 (LCQLSLIS) RELAY
9031 K30275181 e 180pF | RL9001-9014 M1190010 G2K-3 12V
(LCO17181J5) RL9015 M1190005 NR-HD-12V (AE5343)
09022,9035 K30275221 T R 220pF
(LCQ1722115)
9011 K30275241 PR 2 240pF CONNECTOR
(LCQ1724175) 79003-9005 PL0OS0016 5Q-3056
9036 K30275271 PR " 270pF | 19001 T9204444 SMP-07V-B
(LCQ1727115) 19002 T9204445 SMP-04V-B
C3008,3013,9029 | K30275331 ZERT " 330pF | 19006 T9204446 SMP-05 V-B
(LCQL733115) B
9020 K30275361 o 360pF
(LCQL736135) TP TERMINAL
9045 K30275431 P " 430pF Q5000037 TP-H
(LCQ1743145)
- €9002,9024 K30275471 e " 470pF
(LCQ1747115)
9009 K30275511 TR - 510pF
; (LCQ1851135)
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Symbol No. Part No. Description
Q5000011 Wrapping terminal C PB-2364B 00023648 Prinled Circuit Board
C0236404A PCR with Components
RO079790 Shield Case
RO 79800 " +  Cover FCD
RODTIL10 v Plate V1401 G6090028 FIP-9E8A ]
V1402 G6090029 FIP-9P5
_ _ LED
D1401—1406 G2090134 TLY205
f 3 LA
Symbol No. Part No. Description
PB-2386A FO002386A Printed Circuit Board RESISTOR
. C023860A PCR with Components R1407 101245339 Carbon film  L/4WV TJ 3.3
R1408 701245100 - e 1080
_ 101245680 " I o 680
Ic R1401- 1406 101245331 p o P 3300
Q1303 G1090027 MC140018
Q1305 G 1090068 MC14011B
| Q1302 G1090176 MC14012B CONNECTOR
| Q1306 G 1090067 MC14013B 11401,1402,1404__ | PO090092 3022-08A 8pF
Q1308 G1090124 MC14016B 71403 P0O90090 3022-09A 9pF
01301 G1090290 MC14093B ’
Q1304 G1090224 MC14584B
Q1307 G1090092 SN74LS00N
DIODE DISPLA 5
D1301-1310 G2015550 Si B 181555 Symbo! Na, Part No, Description
. PB-2368A . FOOO2368A Printed Circuit Board
CO23680A | PCB with Components
RESISTOR ] '
R1304 102245471 Carbon film  1/4W 8] 4708
R1305 102245222 " “ v w LIkQ ic
R1312 102245472 P . v e 47k | Q1606 G1090409 MC14514B
R1303,1306,1308, | 102245103 ' " o 10k | Q1602-1604 G1090260 MSLO12RS
R1314 302245153 ” " o w15k [ O1607 G1090084 NIM7BLOSA
[ R1301,1302 111245104 ’ . ~ T) 100ke |Q1605 G1090004 SNT7445N
R1309-1311 102245104 o “ §7 100k | 01601 (1090408 TCS067RP
R1313 102245225 " p 2.2Ma
TRANSISTOR
BLOCK RESISTOR QL1609 G33181506G | 28CI815GR
RB1301 140900037 EXB-P84-363  56Kx4 Q1608 G3320020L | 28C2002L
CAPACITOR DIODE
C1301-1305.1307 | K50177102 | Mylar SoWV  0.001zF |D1601-1604. G2015540 Si 151554
(50F2U102M) 1613-1624,1633
C1309 K50177103 " " 0.01uF [DI1634 G2090033 Ge IN270
{50F2U103M) '
C1308 K40149008 Flectrolytic  25WV  10gF
{25RE 10} RESISTOR
C1307 K50177682 . « 0.0068uF |R1614 102245270 Carbon film  1j4W 51 279
(S0F2U682M) | R1621 102245472 - - -+ 4.7kn
CONNECTOR R1613 T02245562 ' " » 5.6k
[ 11302 PO0D90219 5045-03A R1617 102245103 o o w w10k
11301 P0090220 S045-04A R1607,1608 102245333 ' v 33k
[ 71303 P0090222 S045-06A Tr1508 102245683 " o 68kD
) R1601- 1606, 102245104 PR " 100k
1609-1612,
1615,1616
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D1802,
1826 - 1832,1835

R1618 102245154 Carbon film _ 1/4W 8] 150k CAPACITOR
o _ | cazo1-3703 K13179008 Ceramic S0WV  0.01aF
BLOCK RESISTOR ~ (DD106F103Z50V02)
RB1601,1602 | J40300040 EXB-P86-104 100k02x6 '
CAPACITOR , CONNECTOR
Clell K12171102 Ceramic 50WV 0.001uF | 13701.3707 PO090183 RT-01T-0.1B
_ ) (DD104E102P50V02) ] 13702 P1090303 3024-04CH
C1601,1602,1608, | K13179008 Ceramic 50wV 0.01uF | 33703 PO090220 5045-04A
| 1612,1613 __(DD106F103Z50V02) 13704,3705 P0OD90221 | 5045-05A
Cl607 Ks50177103 Mylar " o.o1F | 13706 P1090304 3024-05CH
(50F2U103M)
C1604 K 70120003 Tantalum I6WY  a7uk
(489D476X0016F 1}
Clelt K40129016 Electrolytic " 25.,uF
| - {I6RE22)
1609 o K40179021 | = 50WV  33uF ATH
) _(50RE33) Symbol No. Part No. Dascription
€1605,1606 K40129018 " 16WY  0.334F | PB-2376A FOD02376A Printed Circuir Board
{ALI6WV0.33uFM) CO23760A PCB with Components
INDUCTOR DIODE
L1601 L203006% DL707—1727 52090027 8i 15853
- D1701-1706 G2090134 LED TLY205
DC-DC TRANSFORMER
PT1601 L3030077 MPS-160 BUZZER
BZ1701 M4290001 EFB-RE25D02
L CONNECTOR
11601,1602,1604 | P1O90250 3024-08CH RESISTOR
11603 P1090251 3024-09CH R1701—1704 101245331 Carbon film  1/4W TJ 3308
11610 P0090218 5045-024 ~ R1705,1706 101245561 o o o v 56082
11606,1609 PO090220 5045-04A RLT07 101245182 . o s o LBkD
11607,1608 PO090221 5045-05A
1605 PO0Y0224 5045-08A KEY SWITCH
S1701-1723 N4090063 KHC10902
| ) PLA
Symbol Noa, Part No. Description
PB-2466 FO002466 Printed Circuit Board Symbol No. Part No. Description
C024660A PCB with Components PB-2388B FO002388B Printed Circuit Board
CO23880A PCB with Compongnts
ic
Q3703 G3107331P 2SATIZAP ic
Q370% (1090398 SN74LS75N Q1803 G1090104 MC140278
Q3702 G 10903953 SN74L5145N Q1801 G1090092 SN74LS0ON
N Q1804 G1090693 SN74LS04N
Q1805 G1090410 SN74LSO9N
_ DIODE Q1802 G1090247 TC9122P
D3701-3716 G2015540 S 151554 Q1806 G1090084 uPC78LOS
RESISTOR TRANSISTOR
101245472 Carbon film  1/4WT] 4.7k | QLRO7- 1814 G3318150G | 28C1815GR
R3701 101245103 i y o e 10k
DIODE
G2090093 Ge 1N270
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D1803—1825,1834,] G2090027 8 15853
' 18361841 Symbaol No. Part No. Description
| D1833 G1090185 Zenet HZ5C-2 PB-2366B F0002366B |  Prinied Circuit Board
D180} G2090201 " RD3.3EB-3 C023660A PCB with Components
CRYSTAL
X1801 H0102458 HC-18/U 6.8MHz ic
Q1901 G1090037 MC14572UB
RESISTOR
R1803,1805,1820, | J02245221 Carbon film  1/4W SJ 2200
1821 TRANSISTOR
R1823 102245331 " " ~ 3300 | Q1917,1918 G3104960Y | 25A496Y
R1804,1824 102245561 " . .. seonz | ©1904,1905,1913, | G3107331Q| 2SA733A0
701245102 ’ o T1 1k 1919,1920
R1801,1807,1811, | 102245102 : , ~ s8] 1ka Q1903,1914,1915 | G3109500Y | 2SA9S0Y
1817,1818 Q1906—1908 G3309451Q]  28C945AQ
R1822 102245152 v p ~ . 15ke | Q1902 G3318150G | 28CI815GR
R18D6 102245182 " ; . & 1.8knz | Q1910-1912 G3318150Y | 2SC1BISY
R1815,1816,182% | 102245222 - " ~ %.2kn | Q1909 G3320020L | 2SC2002L
R1828 162245472 o w w 4.7KS2
R1B31 102245562 ' 3 . o 5.6k82
F02245682 . ~ 5] 6.8ke DIODE
R1833 102245822 ' " T . 82k | D1914,1916,1919, | G2090093 Ge IN270
R1810,1812,1825, | 102245103 : . w10k 1920 B
1830,1832 D1907 G2015880 Si 151588
101245103 " . TJ 10kt | D1901- 1904, G2090027 o 15853
R1808,1809 102245153 . ; .~ SI 15k 1910,1918,1921
R1826 102245223 o " o 22ka | DI91L 62090217 Zener HZ3C-1
R1813,1814 102245333 ] o ~  « 33kt | DI9IS G2090238 - HZ3C-3
01906 G2090139 " WZ051
D1908 G2090182 - HZ7A-2
POTENTIOMETER D1909 G2090251 B HZ11C-]
VR1801 151745102 HO651A007-1KB LkOEB
CAPACITOR . RESISTOR
C1802,1806 K02175330 | Ceramic 0wV CH 33pF | R1921 120336050 Metallic film  2W 50
(DD105CH330J50V) R1922 102245181 Carbon film  1/4W §) 1808
C1808 K12171102 " « 0.001eF | R1911,1920 102245331 o - e o 3300
(DD104E102P50V) R1912 102245471 o v e 4700
C1801,1804 K13179009 o »  0.047eF | R1913 102245561 o o o s 5600
(DD110F473Z50V) R1901 102245681 v o 6808
Ci811 K19149013 P 3sW¥_ 0.01<F | R1916,1924,1947 | 102245102 " " o o 1kS
(UATO5X103K-LOSAE) R1917,1941 102245122 o B v ow 1.2k0
C1810 K19149023 . »  0.068uF | R1940 102245182 " o . 1.8ks
(UAT10X683K-L45AE) R1928,1930 102245222 o o v 2.2k
C1807 K40109011 | Electrolytic  10WV  33gF | R1915 102245272 . -: we 2.7k
(10RE33) R1914,1935 102245332 3 " 3.3k |
C1803 K40109002 - " 474F | R1936 102245472 B o v w47k
(1ORE4T) R1910,1943,1948 | 102245562 . 3 o 5.6k0
CL805 K40129018 - ~ 0.33uF | R1906 101245682 . : o TY 6.8kQ
(AL16WV0.33MFM) | R1919 F02245682 o s 81 6.8kn
C1809 K70120002 | Tantalum 16Wv  10uF | R1905, 102245103 o " v o 10k
(489D106X0016C1) %ggg’lg%%?i%l‘
1934.1937,1939,
1942.1946
R1933 102245183 n " . o 18k
INDUCTOR R1908 102245223 . " . v 22kR
L1801 L1190038 FLSH-271K  270uH R1927,1932 102245273 " p o o 27k6
R1938,1944 102245563 . o R
R1945 102245104 " ' . e 100k0
CONNECTOR RI9i8 102245394 " " « » 390k |
11804 PO09Y0218 5045-02A R1903 102245474 o o o 470ke
[ 11806,1807 P0090219 5045-03A |
11801,1803 POD90220 5045-04A
11802,1808 POD90182 RTOLT-1.0B
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| CAPACITOR DIODE
Ci914,1915 K12171102 I Ceramic S50WVY  0.001ulF | D230 G2090027 Si 18853
(DD104E102P50V)
C1908 K50177103 Mylar 50wV 0.01uF
{50F20103M) SWITCH
Cl1913 K30177153 ” " 0.015u4F | §2301 N4090060 SUTO2A/E36674920
(SOF2U153M)
C1%01 K50177273 " " 0.027uF
{50F2U273M) RESISTOR
{£1905,1906 K30177333 " v 0.033.F | R2302 J2245222 Carbon film  1/4WV SJ 2.2k
(S0F2U333M) R2303,2304 02245103 « " - 10k
Ci912 K30177104 " G.1uF
{SOF2U104M)
C1909 K%120003 Tantalum 16WY 47uF
(489D476X0016F 1)
C1211 K40149008 Electrolytic  25WV 10uF
(25RE1) B
C19032 K401290068 " 16WYV 33pF Symbol Ne. Part No. Descriptian
{16RE33) PBE-2378A FOn2378A Printed Circuir Board
C1910 K40129002 " o 47k CO23780A PCB with Components
(16RE4T)
C1904,1907 K40149003 & 25WV 100.F
{25RE100) SWITCH
) 52401 N409(061 SUT21A1E36674680
POTENTIOMETER
VR14901 151752501 RGS36-FAN 50050
VR1902 J51752502 RGS6-FAN Skt
H /D0
{NDUCTOR Symbol Neo., Part No. Description
L1902 L11900%7 FL5H-102K 1mH PB-237%A FO002379A Printed Circuit Board
L1901 L2030068 C023790A PCB with Components
TRANSFORMER SWITCH
T1901 L303009%4 MC-102C 82501-2503 N40920065 E31198940/KHC10%02
RELAY
RI.1901,1902 M1190048 URK-3
CONNECTOR PHOTO = P R
11902,1904 P0OO90218 5045-02A Symbol Na. Part No. Description
J1903,1910,1911 POG90219 S045-03A PB-2377 F0002377 Printed Circuit Board
J1905,1912 P0030220 5045-04A C023770A PCB with Components
J1906 P0O090221 5045054
J1901 PO090223 5045-07A
119071909 PDO90183 RT-01T-1.0B PHOTO SENSOR
PS2601,2602 GOO90003 EE-SH3-X-1
Q5000049 TP-J
RESISTOR
R2604 101245221 Carbon film  1/4W TJ 22052
1y
Symbol No, Part No. Description POTENTIOMETER
PB-2369B F(002369B Printed Circuit Board YR2601,2602 150754103 HO612A 10KB 10k$tB
CO23690A PCB with Components
. PLUG
TRANSISTOR P2601 {with wire} T9204443 5250-04
Q2301 G3318150G 28C18153GR
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PR DR TRANSISTOR
Symbal No., Part No. Deseription Q3isn2 G3318150Y 28C1815Y
PB-2419A FOD02419A Printed Circuil Board 3503 634059200 ZSDSFJ—ZQ
C024190A PCB with Components
DIOPE
Ic D350 3503 G2015550 Si 151555
Q2501 G 1090248 ANGSS1
RESISTQR
DIODE R3509.3512 101245102 Carbon film  1/4W TJ 1kQ
D2901-2903 G2015550 Si 151555 R3505 3511 102245102 , " » 81 1k
R3501 102245152 ' wooon L5k
R3I510 i 102245472 . oo 4.7k0
RESISTOR R3502,3506 102245433 ' o~ « 43kn
k2905 02245152 Carbon film  1/4W SI 1.5k R3503,3507 102245473 " v e 4Tk
R2909 JG1245152 " " v Tl 1.5k$t R3508 J02245563 ' " ' o 56k02
R2503,2908 102245332 * " « 85I 3.3ks: R3504 102245394 " " 390k
R2911 J01245682 o " +  TJ 6.8k i
R2904,2907 J02245103 o " o 8 10k
R2914 J02245183 " " e 18k0) CAPACITOR
R2913 102245333 " o vooe 33k C3501-3504 K13179008 Ceramic SOWY 0.01uF
R2906,2010 102245104 . " v 100k (DDI06F103Z50V02)
R2901 J32009002 Meter shunt  (.125025% C3505,3506 K701206002 Tantalum 16WV 10pF
R2902 J32009004 o " 0.0250£5% (489D 106X0016C1)
R2915 130376339 Cement SW 13
R2916 120376181 Metailic film SW 1800
;. CONNECTOR
13501,3502 P0090218 5045-02A
CAPACITOR 13503 P0090219 5045-03A
229032905 K13179009 Ceramic S50WY 0.047uF
{DD110F473250V02; Q5000011 Wfii_pping terminal C
C2901,2902 K40129010 Electrolytic  16WV  2200uF
{I6RE2200)
C2906 K40129008 w o I3uF
(16RE33)
Symbol No. Part Na. Description
POTENTIOMETER PR-2477 FO002477 Printed Circuir Board
VR2901 J51723473 HI1051A01747KB 47k2B C024470A PCB with Components
INDUCTOR FET
CH2501 L2030069 1.7mH 254 Q3601,3603-3605 | G3801070C 28K 107-3
CONNECTOR TRANSISTOR
12902 PO090226 5045-16A Q3602 G3107331P 28A733AP
12901 P1G90289 5219-06A Q3606 G3305090Y 28C509Y
12903 Q6000074 M11-22-7P
DIODE
D3602 G2090027 Si 18853
D3601,360(13 G2090244 Schotiky 155106
L) RO
Symbol No. Part No. Description RESISTOR
PB-2432 F0002432 Printed Circuir Board R3614 J20306100 Metallic film iW 106
CG24320A PCB with Companents R3613 J02245182 Carbon 1/4W 5] 1.8k
R3604,3605,3612 I02245103 e 10k
R3602,3611 102245223 o e 22k0
1c R3603,3606-3610 | J02245563 i : rooon S56kn
Q3501 G1090248 ANGSS1 R3615 JO2245683 & . S 1:1'¢Y)
3504 G1090123 NIM78L08 R2601 102245104 i , v 100D
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D1pF

uF

POTENTIOMETER C101,102 K43170003 Electrolytic  50WV  18000pF
VR3601 150710104 V10K&-1-2B  100kQ (50L18000)
C104 K42140004 y 25WV  1R00OuF
(25LP18000)
CAPACITOR
Cie02 K19149017 Semiconductor Ceramic N
25WV  0.022uF * %% 24V AVR UNIT * %
_ (UATO6X223K-L45AE) PB-2117 FO002117 |  Printed Circuit Board
C3601 K19149025 P o o 0.1uF C021170A PCB with Components
(UAT13X104K-L46AE)
C3603 K40179013 Electrolytic 50WY  1uF
(S0REL) B FET
Q201 G3801470B 28K 147BL
CONNECTOR
13501 P0(90224 5045-08A TRANSISTOR
13602 P0090219 5045-03A Q203 G3109500Y | 2§A950Y
13603 P0O090220 5045-04A Q202 G3110120Y | 2SA1012Y
13604 FO090223 5045-07A
DIODE
D201,202 G2050001 Si 10D1
D203 G2090111 Zener HZ6C1
Symbol No. Part No. Description "I mesisTOR
%% P.S CHASSIS ASSY # % & R201 J02245560 Carbon film  1/4W 5612
TRANSISTOR R20? 102245152 v B 1.5k
Qo1 G3090039 IN5685 R203 102245332 R 1.3k
Q02 G3407170Y | 25D717Y R204 102245153 o 15k
DIODE | POTENTIOMETER
D02 G2090022 Si S5VBI10 VR201 150735472 CR29R47KB
DOl G2090121 o S25VB1D
w._ ...l CAPACITOR
POWER TRANSFORMER 201 K40179018 Electrolytic  50WV  47uF
PTO} 13030163 (SORE4T)
C202 K40169003 " IIWY  330uF
{35RE330)
THERMISTOR (203 K50177473 Mylar SOWV  0.047uF
THOI 9090010 1123022 3k02+15% (SOF2U473M)
PLUG * %% 13.5¢ AVR UNIT % » »
I01 (with wire} T9202900 3191-02R} PB-2469 FOD02469 Printed Circuit Board
02 ) T9204541 3191-04R1 0246904 PCE with Componenis
03¢ » ) T9204542 5250-02 ’ .
FET
TERMINAL BLOCK Q301 G3090035 2SK 19TM-GR
TB! Q6000058 RGKS-8BY
- TRANSISTOR
%% % CAPACITOR UNIT # % % Q302 G3109500Y | 28A950Y
PB-2470 F0002470 Printed Circuit Board Q303 G3110150G| 28Al1015GR
0247004 PCB with Components
DIODE
CAPACITOR D301,302 G2090001 S 10D1
c103 K401569013 Electrolytic 35WV  47uF D303 G2090111 Zenet HZ6C1
(35RE4T)
C105 K40129007 - 16WY  100gF
(16RE100)
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RESISTOR ] CAPACITOR
R301 102245560 Carbon film  1/4W  36R CB044 K30279026 | Dipped Mica 500WV 82pF
R302 102245821 o " " 8200 (DML15DB20KS)
R303,304 302245332 : " " 3.3ke | C8033 K30279041 iz " sopl
(DM15D391K5)
CB032,8034 K30279945 " o " 560pF
POTENTIOMETER (DM15D36 1K 5)
VR301 151723472 H1051A0114,7KB 4,7x0B | C8028 K30279092 - - - 750pF
L (DM19D75115)
C8027,8029 K30279097 o B " S000pF
CAPACITOR (DM19D502]5)
C301.302 K40149003 | Electrolytic  25WV _ L0aF | CB0DO05,8006 K10179038 | Ceramic SOWV B (.0047«F
(25RE100) _ (DD O8R4 72K50V)
C303 K50177223 | Mylar S50WV  0.022F | C8602,8010,8011, | K10179024 o « B 0.0WF
(S0F2U223M) 8016,8036 (CDSD8OXB103K50V)
C8040,8041 K10246103 . 250WV  0.014F
(CD125XB103K 250V)
C8001,8003,8007, | K13179009 " SOWVE  0.047uF
gg?g;gg}g;ggi? (DD110F473250V02)
O0W P 8023,8026,8045
Symbol No. Part No. Description
PB-2013B FOOD2013B | Printed Circuit Board C8030,8031 K55239001 | Polypropylene 150wV 0.0472F
CD20134A PCB with Components o (PRA473K200V)
C8037 K19179001 " S0WV  0.luF
(RSBI05YF104Z6L5)
Ic C8046,8047 K23140001 | Chip 25WV  0.014F
Q8006 G1090294 <PC7808H (GR42Y5VL03Z25V)
8043 K19149007 Semiconductor Ceramic
0.0033uF
TRANSISTOR (UATO5X332K-1.0SAE)
Q8001 G3315890 25C1589 C8039 K50177104 | Mylar SOWY  0.1uF
Q8002,8003 G3323950 28C2195 (S0F2U104M)
Q8007 G3402880K | 28D288K €8004,8009 K23170002 | Ceramic Chip 0.1uF
Q8004,8005 G3090059 MRF422 (GR43YSV104Z50V09)
CR022 K70120006 | Tantalom 16WV  3.3uF
(489D335X0016B1)
BIODE C8013,8015,8018, | K70120002 » - 104F
D8002-8005 62090002 Si 10D 10 3838’8”243025’ (489D 106 X0016C1)
D801 G2090021 Zener YZ033
CB038 K40169003 | Flectrolytic 35WV  330uF
¢(35RE330)
THERMISTOR POTENTIOMETER
TH8001 G9090009 31D27 VRS001 151727222 H1021A309-2.2KB
TRANSFORMER
RESISTOR T8001 L0O020289A
RB026 102245010 Carbon film  1/4W SI 10 T8002 L0020631C
R8009,8011 100275159 " " 1/2W ~ 152 | T8003 10021284
R8016,8018 120306159 Metallic W 1.5a
RB0O0& J00275479 Carbon 1/2W 479 INDUCTOR
R8007 100275180 " - v n 180 L8001 —8004 L10200354A
R8019,8020 120306180 Metalic ~ w 1802 L8005 L1020015
R8012,8013 300275240 . . w240 L8006 L1028395A
RB00Z 702245330 - o 1/4W ~ 339 L8007 L1020015
RE010 101275390 - - 172W Tl 390
R8021.8022 122355390 Metallic +  3W 390 Q5000011 Wrapping terminal C
{ ERG351390 3W)
R8023 121335680 " " 2w 680 T
R8001 102245121 Carbon « 1/4W ST 1200 TERMINAL
R80i4,8015 J0127512% " " 1/2W T 1200 Q5000006 STK-97
R8024 J01245151 . . 1/4W 8] 1508
R8003,8004 100275331 ' o 1/2W - 3300 -
RB008 J02275102 o " o e kD2 INSULATOR
RBOOS JO1245152 " o 1/4WTI 1.5ks2 Q9000029 BUSH-66
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WV 82pF |
T 390pF |
5a0pF
750pF
5000pF
B 0.00474F |

N
B 0.01uF

[1k]

LA THY
0¥)

F (0.047eF
02)

WV 0.047xF

-

Y 0.1uF

L5)

'V 0.01uF

V)

amic
0.0033uF

5AE)

YV 0.1gF

0. 1u4F
Vi(9)
¥ 33uF
)

10uF
)

—

V. 330uF

e —

SILICON PLATE OW P A
Q9000192 | T0-220 ___ Symbgl No. Part No. Description
PB-2149B FO002149B | Printed Cizcuit Board
0214944 PCB with Components
MOTOR
M2190004 MDN-7R1
Ic
| 02805 G1090080 uPC78L0O8
PLUG
P8O01 (with wire} | T$2044574 | 3191-06R1 T
T9204561 5250-03 TRANSISTOR
T9204560 5250-02 072801 G33721660 25C2146
) Q2802.2803 G3325090 25C2509
Q2804 G3408820Q | 25D8E2Q
DIODE
OW P [ DZ302 GS090017 Varistor MV11
Symbol No. Part No. Description D2R01 G2090021 Zener YZ033
PB-2058 FOO020358 Printed Circuit Board
] C020580A FCB with Componants _
TRANSFORMER
- | T2801 L0D20789A
_ e ] 12802 L0020833A
Q1501 31090162 uPC78L12 T2803 LO020834A
- INDUCTOR ]
TRANSISTOR L2801 L1190027 FLSH-390K  39uH
Q1502 G3205290D | 2SB529D 12802 | L1190009 FL4H-3R3M 3.3.H
01503 G34074508 | 25D7458 _12803,2806 11020032
1 L2804 L1020015
DIODE _L280s ] 11020666 | 2.4uH
| D1502,1503 G2090001 8i 10D1 _
 D1504 G9090005 Varistor MVI03 _ | . ___ . __ | POTENTIOMETER -
_VR2801 151727471 CRI9R471  470u(RB)
. RESISTOR _ RESISTOR
R1501 101275151 Carbon fitlm  1/2w 1500 |_R2808,2810 101275150 | Carbon film  1/2W TJ 150
R2807 J01275390 .. » n39q
_R2805 J01245151 v 1/4W n 150
CAPACITOR R2809,2811 Jo1275151 | o . 1/2W 1500
T C1505 K13179009 |  Ceramic SOWV  0.047u1 | R2815 10224522 1/4W 81 220¢
(DDI10T473Z50V02) _R2802 101245271 " » TI 270
C1303 K50177473 | Mylar -- 0.047uF {_R2801 101245331 v 3308
(50F2U473M) _R2814 J02245331 [ T n ST 330¢
Ci504 K40129006 | Flectrolytic 16WV  470sF | R2803 J0124582] . " « T1 820
{16RE470} _
C1502 K4014900% " 2SWV  1000F
{25RE1000) - CAFACITOR
CL301 K43140003 o 1R000uF | C2817 K30276680 | Dipped Mica 500WV  68pF
{25RL18000} _ {LCQI26B9K5)
C2815,2816 K30276231 . " 220p
_ (LCQ17221KS)
POWER TRANSFORMER - C2826 K30276391 W " 390p
" PTI501 L3030065 (LCQI739K5)
C281%8 K10179016 | Ceramic 50wV 0.001,
a i (DB201YB102K5L5)
- PLUG 2802 K10179038 » ¢ 0.0047
J1501 (with wire) | 79202200 3191-02R1 . (DD 108B472K50V02)
J1502¢  « y | T9202210 3191-4R 1 2810 K10179024 " 0.0tu
(CDSO80XB 103K 50}
05000004 TPD C2801,2803, K13179009 . T 0.047
Q5000011 | Wrapping terminal C 2805,2811 3813, (DD110F473250V02)
2814.2819,2823,
I 2825.2827 |

124



C2820,2821 K50177154 Mylar 50wV 0.15u4F
{SOF2UL54M)
C2804,2824 K40 1459008 Electrolytic  25WV 10uF -
{25RE10)
C2808,2812 K40129008 - 16WV  33uF
{16RE33)
C2822 K40129007 . " 100uF
{16RE100) [~
Q5000011 Wrapping terminai C
Iy . -,
Symbol No. Part No, Description
AC POWER CORD v
T9013280 2 wire, 2 prong plug ;
T9013282 3 wire, 3 prong plug (UL} p
T9013283 3 wire, 3 prong Australian plug H
T9013284 3 wire, 2 prong EU plug l
i
b g
-
vy
SPARE FUSE L
QDOGNA0T 104 100-117 VAC G
QOOB0005 5A 200-234 VAC i
Qo000004 3A 10W Type )
Q0000031 13.6A DC i :
Q0000032 6A DC
R3054620 Foot 30
R3I054630A Pad
PLUG
PO090007 SH3010
P0090034 C107 (P2240)
POOSG008 SH3603
POCON0O18 STP-58
PO090031 E5-702B-02
P1090164 FM148P
Q9000105 DRY BATTERY {UM-3)
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L5S5kHZ BO&7 . SkHz 2id’ MEAER
n
Q201 1 CE2002 Q2001 .02
B —0) IF ouT 1 - 25K 1 9TMBRx 2
Ard MIMER| l’
| ne Local M
Q2004
455.8kHz ASK TIGR | B38a8 . AkHz : |
Q2008 2008 .07 @2005 | XF 3008 |
FIC18) SHL et B By u D ASKTIAGR W-HN
BUFF @ MLT 3rd IF I -8. i =
' I
455kHZ | | 8987.5kHz |, | [
I
Q2010 D20186.17 CE 2001 r | i :
—ed25C1 81 57 | NBOx 2 +— o5 | | !
BUFF AGC DET Al | i i !
- | T
I | NB LN H |
| }
| |
S-METER { | || : | |
02015 Q2015 1/2 Q2013 D2018-19 1| _@2028 azo27 | {ozoz7.28| || ezozs | |
T NBO WPC1 4580 - PEC1815Y = i FHC 81508 25C 1815y THMB0=2 = 250380Y
AM DET BUFF BLFEF I I NB 5w AGC AMP l=—— NE DET || NB AMP |
| | 1
| o016 || @2041-42 | !
455kHz_ | 3SK73GR : 35KTIGRKZ | |
Q2022 Q2001 Q2018 oF 2004 Q2017 CF2003 | ' '
23C1815 SFD45554 e—— UPCS577H 25C1 815 WK ® 2001 Iy r -t
SOL SW DISC LIM AMP ral IF AMP FM MIXER ' , |
f ] F O B532 . 5kHz I| :
: | .|
r |
s o I
Q2018 D2023-2 Q2020 2023 1/ Q2031 | | 92030 Q2029
— 25C1815Y 15188FM 25C1815Y 25CTR15Y ANBSS5 1 25C) 959y 25C380Y 25C380Y + |
AF AMP SQaL DET SOL AMP SQL AP DC AMP BUFF | |uaeTe A WIDTH OSC |
| |
o Q3038 sgss.5- | |
5 NOZBTR1-3R BY90 . SkHz : (
’;‘ r y I
Cw — ™ aq3023 Q3025 Q3024 Q3022 Q4007 I os006 | | | ouoos
"] uPC1 LoBee 25C0L5P 25CH4L5F 25C1815Y 2SC535A e——f HD 10551 feey—{ 25C5354
h =1 MODE 5w LPF FREAMP BLFF BUFF | lLpF 1/.10 BLFF
DEMOD - Q3021 |
L~ l EE? o0 3ASK73GR I
A 1 : _ |
Q03028 26 1.7 Q2038 D2034-35 @z037 'l aso02 @4003
SPKR uPC2002V ANBSS | 25C 181568 INBOx2 25C300Y ey | | 25K 19GR = 25C5354
AF AP APF APE DC AMP DET IF AMP | §SHFT wCO BLFF
ON come :
METER |
. |
Q3027 Q3010 Q2034 Q2033 p2031.32] | Quool
AF OUT (@—+—] 25ceise 25K 107 .._® 258774 e 23C18150% ket —{ 1NBOX2 |a ) [MPS-A13
BUFF AM ALC AMGC SW AMGLC  SW amac DET| | 1| CPF
@3009 _PROC OFF ||
MC1 496P "Tg -
Q3001 |—-=~ Q3007 Q3008 BM azo Q2039 | |
-+ 25CTIZGR ) — 4 | 25CH45F 23CBL5F | — — — — - - gsﬁngg TAT3O2 ——-§ |
MIC AMPl- | [MIC AMP MIC AMP I | amec care corP & | LPF VCO-2
| [
MIC H i | e _ 41 !
AM
[ |
[ Q3003 Q3004 ‘ Q7020 Q7019
w1 25C045LP | — —ad 25C045LP 25COL5P | — o . . Tca:l.naup-—- TCEY 22 Z
MIC AMP DC AP L PF DET P OIV
PATCH -
BIAT . SkiHz
i X300 _
Q3011 Q3012 Q3013-14 3020 @305 Q7002 w7003
ES5CULS5P |—== 25CELS5P 2301 81 S0/ 230181 568 25C8AL5F MPS-A13 25C535A 2
VOX AMP| e VOX DR SW AMGE AMP LPF VEO=1
4 l 100-101MHz
Q1901 21903 L‘ Q7001
HMC14572 = 2 SATIAAD TCEQA1 AP
DEL AY ANT RL 2 DET
Q1801
TC9122P SNTLL SO0}—
AF SK P DIV 0sC # e.8MHz
PADDLE KEY

l

KEYER LMNIT 1808 Q1809 1023

K2 (OPTION) IICTBISON |—ud 73C18150R L ad 2SC1AI1SY
PB-1728-2 KEY Sw KEY SW KEY SW

STRAIGHT KEY

O

® s



100W PWR AMP UNIT

Q8001 QB00z2.03 Q8004 .05 l
IN 25C1589 23C2395K2 MRFL22%2 -|—— ouUT
DRIV DRIV PwR AMP
- | e
| SZBaon @S2802 .03
2nd MIXER i1st MIXER IN—-‘L‘! 25C2188 —"-E‘!-CESE'HHE‘-*—-' ouT |
Q2001 ,02 Q1009 L_ORIV PWR_AMP I
_umnmn:z 25K125 _____.....____l :
- 10W PWR AMP UNIT |
2nd Local 38.087%5HHr " I
¢
] GEN GEN :
WF D0 L Q1011 @1 005, 08 ATT
i . B e \ i
- LPF RF AMP — LPF 20.30d0 [
:L?.DEEI'-H: [ S f :
[
i | 'hﬁ’ AGC A ) - AL |
I Il cM
I 21010
. &7 . 055 COUPLER
ME IN 1 : Z5KTIE - 77, 055N
i I l
- I | I
D2027.28] || 2026 | | | oz202s
ANBOxZ P 25C380T 25C15 Eggg-gg‘f‘
MNE  AMP I MB AMF BLFF
| I LPF
|
I
|
1020 Qi 026 Q10272 @1024
|
ZI3K 128 |—— 23 TIIACe— 250 | DEQY fu— o
T RF AMP @ BIAS 5w BIAS Sw E&Fﬁ*ﬁ
QI019 f q.
; NOLATC23R | I
PEAK 152 @108 172 @rgim Q1015 @ Q5031 I
HOLD ANBSS 2 AMNB 552 25C1 81 SO0 pa—g @ 25C1 81 508
FWD ALC REW ALC AM ALC LMLOCK 3w
i 50kHz
BPE Q5023 Q5002-21
e —— ASK T 3GR p——] 58T
Al C METER === - S
A8 .0BTSMHE

QL4030 SNTBES1 4N

Q4013
SNTE514N

QL4024
2S5C1823R
APP

£3.055MHz-L3 . 555MHT

HD10551

J Q4028 SNTE514

®&00 AP
SOMHZ A8 . DB75MHz
LE.875- -
54 . 8754z L.9875MHz -5, 4875MHz
Q7025 Q7035 Q7033
HD1 0551 b
3o zsr:s:?‘_.fm = 2505354 1Mz
Q7017 SHNTE514M
@7018 Q7015
25C5354 = 2SC5354
AMP LPF ™
; :EEE:‘H: Q7014
Q7010 SMNTEET 4N
Q7008 Q7011 Q7012 Q7013
HD1 G551 25C1 8185yl 250181 57 —aad SNTLLS5S0
110 LEF | AMP AME 110 DIV
SNTBS1 4N
&
Q7005 SNTB8S514N §
Q7008 Q7004 7031 Q7030
25C5354 25C535A 25C535A peg— zsmaﬁ 5
AP LPF BLFF TPLR BOMHE AP
SOrRz
10kHZ i
Q4018 QL0118 QL0119 Q4020 Q4025 Q7094 X7001
I RHz MC14518 SMTLL 530 SMTALSS0 SMTLLS0 2508535 C Z5C1815 30z
DIVIDER| 100 [1/10 DIVhppizl 173 DIV 110 p1v] 30 AMP BUFF | soreir
M REF
E kHZ MHz FREQ
) ;
50kHz
: AF/IF UNIT
D MODE SELECT
Q27 _
H'Ml_glﬁ.s—m D2701-14 —= RECEIVE
| DECODER i ————= CONTROL
@ r DIODE MATRIX
—— === THRHAMNSMIT
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2pF CH—®= 4pF CH
@D C4008

SpF CH —i= gpF CH
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ERRATA FOR THE FT-980 TECHNICAL SU PPLEMENT

The following corrections apply to the first printing
of the FT-980 technical supplement

RF Unit (page 8) FSK Unit
Add type 1SS53 (general purpose silicon) diode
Do between the common anodes of the diodes Remove capacitor Cgez , Shown on page 12.

connected to J,o1¢ and pin 10 of Qezs. The
cathode of the new diode connects to Qoas.
Install on the solder side of the board, and use
5 plastic insulating sleeves on each lead of the diode.

YFO Unit (page 9)
Remove resistors R1n;1 and R-;gg; i
PLL/VCO Unit (pages 10—-12)

On the solder side of the board, cut the indicated
track on the copper pattern in the area between
Quo1: and Qaoy3, and install the two jumpers as §
indicated in the figures on page 10.

Referring to page 11, remove resistors Rygas , Raosr
and Ruoss, capacitor Ceosz, and diode Dyoe; and
inductor Lsoos - Replace Ryoss with 1.5 kilohms in
the same location as the original part. Replace
Ruos7; with 100 kilohms, but install one lead in the
hole originally used for the nearest lead of Cipes
(removed), as illustrated. Replace L p0s with 390
g H in the same location.

In the VCO enclosure on the PLL/VCO Unit (page
12), remove capacitors Caipee and Caoy: , and replace
both with the same value CH-type (instead of RH
and UJ, removed). Make sure that these have not
already been changed before removing: the CH
types have black paint on the top, or are marked
“CH"”. Also in the same area, replace Cuigos With
4 pF CH, Cso0¢ with 16 pF CH, and Cypes with
8 pF CH.

Add a silicon diode, a germanium diode and a 10
uF, 16 WV tantalum capacitor on the solder side
as indicated in the Figures on page 10.
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FT—980
OPTIONAL FILTER INSTALLATION

A. Required Parts (included w/Kkit)

Ihis procedure is for installation of CW-W filter
XF-8.9HC (Kit no. D2000011), and AM filter

XF-8.9GA (Kit no. D2000012), and CW-N filter
XF-455.8MCN (Kit no. D2000035): for any one or

combination of these.

B. Modification Procedure

1. Disconnect the transceiver from the power
source, and place it upside down on the work
surface. Then remove the ten screws affixing
the bottom cover, and the two screws aflixing

the carrying handle. Remove the cover and
handle.

2. Locate the IF Unit, shown in the figure below,
and remove the six screws marked with a star.

3. If installing the XF-8.9HC CW-W filter, refer
to the figure below for the correct location
on the board, and bolt the filter into place
using the hardware supplied with the kit
Then solder the filter terminals into place on
the solder side of the board. For this filter
only, locate Jumper A as shown below, and

change the connection of this jumper from
the SSB to the CW terminal.

4. If installing the XF-8.9GA AM filter. refer to

the figure below for the correct location on
the board. Notice that there are three resistors
in this filter location, which must be caretully
unsoldered and removed before the filter 1s
installed. Once the resistors have been
removed, hold the filter snugly in place on
the board while soldering the terminals on the
solder side of the board.

5.  For installation of the XF-455 8MCN CW-N
filter, refer to the figure below for the correct
igcation on the board. Hold the filter snugly
in place on the board while soldering the
terminals on the solder side of the board.
Now refer to the figure below for the location
of Jumper B, and change the connection of
this jumper from the SSB to the CW position
(but only when installing this filter).

Check the colors of the wires at pins 3 and 4 of
P,, (on J,00, ). Make sure that the white/red wire
is at pin 3, and the white/orange wire is at pin 4.
If not, reverse the connectors at these pins.

6. Replace the IF Unit and its six screws, making
sure that no wires are stressed or pinched in
the process. Then replace the bottom cover
and its ten screws, followed by the carrying

If the XF-455.8MCN CW-N filter is not being
installed, and is not installed already, locate plug

P,, (on Ji001 ), and reverse the wires in locations *ﬁ
3 and 4, so that the white/orange wire ends up at IF UNIT

pin 3, and white/red at pin 4.

handie and its two screws.
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IMPORTANT NOTICE

To enable the FT-980 to operate full break-in with a linear
amplifier designed for this purpose a small, high-speed relay
is used #n the T/R relay control circuit for the linear amp-
lifier. Because this relay is small, certain precautions
must be taken when connecting anv linear amplifier.

FPirst, make absolutely certain that a Back Pulse Cancelling
Diode is installed across the coil of the T/R Relay

in your linear amplifier. If such a diode is not installed,
use the diode supplied with the FT-980, and install as shown
in Figure 1.

Check the amount of current reguired to operate the T/R relay
in the linear. If less than 200md, the T/R control line can
be connected directly to the TX GND and GND pins on the ACC-2
jack.

If the T/R relay in the linear requires more than 200mA, use

a separate 12V DC relay and transistor between the linear

and the ACC-1 jack, as shown in Figure 2. Make sure the

coil of the added relay reguires less than 200mA, and that

the contacts are rated for a higher current than that required
by the T/R relay in your linear.

FT-9680 LINEAR AMPLIFIER
AcC-2

xﬁézxi .n§;muw
PiN 2 4,l§
T \

ADD
Bock Pulse
; _ Cancelling Dicde

Y

P Retay Control Line
Figure 1
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P — &3 EE%:
S gD " B TO AMPLIFIER
g S 5 T24GND) \ ! /R oReuT
ago I
Do : Sw TR :
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00 ) iy
. e o e e e e A ———— - d




CAUTION

When a linear amplifier is used with the FT-280, check the
current required to contrnl the T/R relay in the linear
amplfier. I7 less tharn 200 mA, the T/R control line car

be directly connected to TX GND and GND on ACC-2 Jack.
However, alsc be sure that a BACK PULSE cancelling diode

is installed across the T/R relay in your linear amplifier.
If this diode is not present, install a general purpose
rectifier diode as shown in Figure 1.

When the required T/R relay control is higher than 200 mi,
the T/R control line from the linear amplifier must not be
connected directly to the ACC-2 jack, but an extra relav

box mus: be used to avoid damage to the T/R relay in the
FT-980. Refer to Figure 2, and make the relay box Ior the
interconnection. This relay box is not available from Yaesu.
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