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PREFACE

The purpose of this manual is to provide the reader with information critical to the
maintenance and repair of the FT-180/180A transceiver, as well as information useful for
understanding its functions and operation more thoroughly. Technical explanations are
geared toward providing a clear understanding of the overall system design, rather than
attempting to cover many specific circuit details. Therefore descriptions have been kept
brief, although photographs and drawings are utilized liberally.

Use of this manual is entirely at the owner’s risk. The FT-180/180A uses high quality
components and a design and construction intended to last a long time without the need
for alignment or servicing. Should the reader discover any errors in this manual, however,
we invite any corrections; although Yaesu can not assume liability for damage which may
occur when this manual is used as a reference.

Your attention to the note below is requested.

Yaesu Musen Company, Ltd.
Tokyo

Copyright © 1984
Yaesu Musen Co., Ltd.
All Rights Reserved

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



YAESU
FT-180/180A
HF SSB SOLID STATE TRANSCEIVER

+ VAEED

GENERAL DESCRIPTION

The FT-180/180A is a rugged, compact SSB transceiver for base or mobile HF applications.
Designed to provide a typical PEP power output of 10, 50 or 100 watts over the 1.6 to 18
MHz range, the FT-180/180A employs modern FET and bipolar technology for state-of-
the-art performance and reliability.

As many as 6 channels may be installed in the FT-180/180A. Once installation is com-
pleted, no further tuning procedure is required for full operation on each channel. The
FT-180/180A is packaged in a heavy gauge metal case for excellent mechanical stability,
and the final amplifier transistors are fully protected against possible damage from high
antenna SWR.

1-1
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SPECIFICATIONS

GENERAL

Frequency coverage:

1.6 — 18 MHz (except for £+1 MHz near the

10.7 MHz IF)

Emission type:
J3E (USB, LSB), H3E (AM)
(LSB filter optional)

Number of channels:
6 simplex or 3 semi-duplex

Operating temperature range:
—10°C to +50°C

Power requirements:
13.4 volts DC +10% negative ground

Power consumption:
20 amps transmit,

1 amp receive (100W w/o oven £10 PPM type)

Case size:
100W type: 95(H) x 240(W) x 310(D) mm
50W type: 95(H) x 240(W) x 290(D) mm
10W type: 95(H) x 240(W) x 260(D) mm

Weight:
100W type: 6 kg.
50W type: 5.5 kg.
10W type: 5.0 kg.

TRANSMITTER

Power output:
As per power amplifiers
SSB — 100 watts; AM — 35 watts
SSB — 50 watts; AM — 17 watts
SSB — 10 watts; AM — 3.5 watts

Unwanted sideband suppression:
Better than 50 dB

Carrier suppression:
Better than 50 dB

Spurious emissions:
Better than 65 dB down

Third order distortion products:
Better than 31 dB down

1-2

Transmitter frequency response:
300 — 2700 Hz (-6 dB)

Maximum bandwidth:
3 kHz (SSB)

Stability:
Better than +10 ppm

Distortion products:
—20 dB or better

Microphone impedance:
600 ohms (dynamic)

Tone signal:
1500 Hz

Antenna output impedance:
50 ohms nominal

RECEIVER

Sensitivity:
SSB better than 1 ¢V for 20 dB S/N
AM better than 10 ¢V for 20 dB S/N

Selectivity:
SSB 2.4 kHz at —6 dB, 4.0 kHz at —60 dB
AM 6.0 kHz at —6 dB, 12 kHz at —50 dB

Receiver type:
Single superheterodyne

Intermediate frequency:
10.7 MHz

IF rejection:
Better than 60 dB

Image rejection:
Better than 60 dB

Audio output power:
2 watts @ 10% THD

Audio output impedance:
4 ohms

Specifications subject to change without notice.

AKHO9TUFT-180A
FCC Rule Part No. 21.900(K)
74.402(D), 81, 83, 87 & 90




GENERAL

SEMICONDUCTORS
Integrated Circuits (IC): 28C732GR 2 181555 (Si) 17
ANG6551 1 28C732BL 1 182208 (Varactor) 1
ICL7660CPA 1 2SC1583 3 15853 (Si) 27
MC1496P 1 25C1589 | 15897 22
MC14016BCP 1 28C1815Y 16 (Schottky barrier)
MC14572UB 1 28C1815GR 2 IN60 (Ge) 9
uPCI51A 1 2SC1815BL 1 10E1 (Si) 14
uPC2002V 1 28C1923R 3 10D10 (Si) 4 E.
uPC7808H ] 28C1959Y 2 BZ140 (Zener) 1
pPC78L08 2 Ex 28C2166 ] Eex HZ5C-1 (Zener) 2
g 28C2290 2 . HZ9C1 (Zener) 1
Field Effect Transistors: 28C2395 R HZ3C1 (Zener) I
2SK192AGR 3 28C2407 2 (2) hew
28K125 4 28C2509 2, ThER FC63 (Varactor) 1
3SK73GR 9 28D288K |
28D7170 2 % 100W model
Transistors: 25D844K 1 **  50W model
2SA564Q 2 #£% 10W model
2SAS564R 1 Diodes: ( ) with crystal oven
2SC496Y 1 #EE IN270 17
ACCESSORIES
Microphone (YM-36) 1
(M3090026)
DC Power Cord 1
10W model (T90068006)
50W model (T9006815)
100W model (T9006820)
Miniature External Speaker Plug (P2240) 1
(P0090034)
Headphone Plug (SH3010) 1
(P0O090007)
Accessory Plug
FT-180 (FM-148P)
(P1090164)
FT-180A (SC-12CM)
(PO090078)
Coaxial Antenna Plug ~ (MP-5) 1
(P0O090021)
Spare Fuse 1
10W model 6A (Q0000012)
50W model 15A (Q0000008)
100W model 20A (Q0000009)
Remote Control Plug (P-1620BA-CA)

(P0090128)

1-3



GENERAL

FRONT PANEL CONTROLS AND SWITCHES

(1) MIC

This eight-pin connector accepts the microphone
input, as well as push-to-talk control (PTT) line.
The microphone input impedance is 600 ohms.

(2) PHONES

This is a standard phone jack for accommodation
of the headphone plug. Audio output impedance is
8 ohms. Insertion of the headphone plug into this

jack automatically disconnects the internal speaker.

(3) POWER ON/OFF (REMOTE. . . FT-180A)

This is the main ON/OFF switch for the transceiver
and accessories, when used. The FH-180 Remote
Controller is only switched on when this switch is
set to the REMOTE (lower) position. The FC-420
Remote Controlled Antenna Coupler and/or op-
tional crystal oven are switched on in either the ON
(upper) or REMOTE position.

(4) NB

This switch activates the noise blanker.

(5) FUNCTION CALIB/CALL

This is-a momentary switch used for sending tone
calling signals, as well as for calibrating the trans-
ceiver for incoming signals.

(6) METER

This switch selects the display function for the
front panel meter. On receive, this meter functions
as a signal strength meter (S—meter).‘On transmit,
the source voltage, final amplifier collector current,
relative power output or reflected power can be
displayed.

(7) MODE
This switch selects the operating mode: LSB, USB

(J3EY or AM (H3E) (LSB filter optional). Do not
operate this switch while transmitting.

(8) RF GAIN

This is a manual gain control for the RF and IF
stages of the receiver. Counterclockwise rotation
decreases the RF and IF gain.

(9) AF GAIN

This control sets the audio output (volume) level
for the receiver. Clockwise rotation increases the
volume level.

(10) SQL

The squelch control quiets the receiver when no
signals are being received. This control should be
set to the point where the background noise just
disappears, in order to retain maximum sensitivity.



GENERAL

(11) CLAR (13) METER
This control allows fine tuning of the signal This is the front panel S-meter, FWD/REF PO
received, for precise tracking of unstable or off- meter, IC meter and source voltage meter.

frequency signals.
(14) SPEAKER

(12) CHANNEL This is the grill for the internal speaker.

This switch selects the operating channel. Do not
operate this switch while transmitting.

REAR PANEL CONNECTIONS

FT-180A

(1) EXT SP (FT-180A) (5) REMOTE (FT-180A)
This is the external speaker output jack. Insertion This blue, 20-pin connector accepts the power and
of a plug into this jack automatically disconnects control signals from the optional FH-180 Remote
the internal speaker. Controller, which provides remote control of the
CHANNEL selector, AF GAIN and CLAR func-
(2) GND tions, as well as microphone input and audio
For best performance and safety, a good ground output from a telephone handset and/or speaker.
should be connected at this point. However, to use the FH-180, certain modifications
must be made within the FT-180A, the details of
(3) ANT (FT-180A) which are described on page 42.
This SO-239 jack accepts the antenna cable
CORTECLOL: (6) ANTENNA COUPLER (FT-180A)
This 12-pin connector provides power and channel
(4) POWER (FT-180A) switching control signals for the optional FC-420
Connect the DC power cord at this point. Never Remote Controlled Antenna Coupler, which will
apply AC power or improper DC input voltages then match the antenna impedance for each chan-
to this transceiver. nel as selected by the FT-180A or FH-180
CHANNEL selector.

1-5
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INSTALLATION

ANTENNA CONSIDERATIONS

Next to the transceiver, the antenna is the most
important component in a successful communica-
tions station, as the communication range is
directly related to the efficiency of the antenna.
Therefore, great care should be taken in the instal-
lation of the antenna system.

If a proper antenna is not otherwise available, see
your Yaesu dealer for a specially factory adjusted
YA-10 single band dipole antenna, YA-11 dual
band dipole antenna, or RSL series antenna (for
mobile installations). These antennas are capable of
meeting most requirements.

The FT-180/180A requires a load impedance of
50 ohms at the operating frequency. If the load
impedance differs greatly from this figure, the final
amplifier protective circuit will cause the power
output to decrease. If this impedance cannot be
secured on all desired channels an antenna tuner
must employed in order to provide a 50 ohm load
impedance for the transmitter.

The following section will describe two common
types of antennas which satisfy the impedance
requirement of the FT-180/180A.

(1) Doublet Antenna

The Doublet, or Dipole antenna consists of a half-
wavelength of wire, cut into two equal sections
and fed at the center. At this feeding point, an
antenna balun may be utilized to prevent unwanted
radiation from the coaxial cable. Maximum radia-
tion exists at right angles to the wire. Ceramic
insulators should be installed on both ends of the
antenna, and a suitable center insulator must also
be used. However, some types of antenna baluns
include mounting hooks for the antenna elements,
thus climinating the need for a center insulator.
These parts may be obtained from your Yaesu
dealer. The correct length for a doublet or dipole
antenna can be determined by using one of the
following formulas:

_ 468
Length = ——Freq OMH2) (feet)
Length = . (meters)

Freq (MHz)

Cut the appropriate length of wire (allowing some
extra length for fastening) into two equal pieces.
Tie one end of each to a ceramic insulator, and
connect the other ends to the antenna balun (or
center insulator). Connect the coaxial feedline
(type RG8A/U or equivalent) to the antenna balun.
If an antenna balun is not being used, connect the
center conductor of the coaxial feedline to one
side of the center insulator’s wire, and connect the
shield of the coaxial line to the other side of the
center insulator (there is no direct connection of
one half of the dipole to the other). The far ends
of the wire elements may then be secured, using
nylon rope tied to the insulators. Using supporting
poles, hoist the antenna as high an in the clear as
possible.

Check to see that the SWR is less than 1:1.5 at
the operating frequency. If so, the installation
is complete. The dipole antenna works best if it is
placed high and in the clear, so use the highest
support possible. When building the supports,
remember that they should form a line perpen-
dicular to the line representing the shortest distance
to the station with which communication is
desired.

Insulators (3)

Doublet Antenna
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(2) Quarter Wave Wire Antenna

Usually constructed in a vertical configuration,
the quarter wave antenna is sometimes used in base
station installations. However, it is more commonly
used on ships or yachts, especially when the space
for a doublet antenna is not available. The length
of the quarter wave antenna can be determined by
using one of the following formulas:

_ 234

Length = —__F'req M) (feet)
_71.25

Length ___Freq (MH2) (meters)

The wire has one end connected to a ceramic
insulator, which is, in turn, hoisted up a non-
metallic mast. The other end of the wire is
connected to the center conductor of the coaxial
cable. For base station installations at the higher
frequency channels, the vertical element may be
made of aluminum tubing (self-supporting).

The shield of the coax is connected to a good RF
ground. The ground system may consist of six to
twelve wires 3% longer than the radiator, extending
radially from the center of the antenna and buried
slightly beneath the surface of the ground. A cold
water pipe may provide a usable ground in many
instances. On yachts, the ground foil in the hull
must be used. The vertical radiator must be
insulated from ground, and it should not touch
any trees, buildings, etc.

For all antenna types, be certain that the FT-180/
180A meter needle, when switched to the PO
(REF) position, stays in the GREEN zone of the
meter scale while transmitting. If the deflection is
outside of the GREEN zone, your antenna must be
checked or readjusted for the correct impedance.

GROUND CONNECTION

The FT-180/180A should be connected to a good
earth ground for best performance and safety. Use
a heavy braided wire, not more than 3 meters in
length, for connection to the station ground bus.
The ground connection at the transceiver may be
made at the rear panel GND stud.

Special
high-tension
insulator

Back Stay used as
Antenna

Special
high-tension
insulator

Back Stay used as Antenna Element

Insulator

Antenna Wire

Back Stay Wire

Antenna Element installed separately




POWER SUPPLY CONNECTIONS
DC OPERATION

The FT-180A comes equipped for operation from a
DC supply. The DC supply should be capable of
20 amperes (100 watt model) for 13.4 volt
operation.

Before connecting the power connector to the
rear apron, be sure the power supply voltage does
not exceed 15 volts. Adjust the power supply
voltage, if necessary, to ensure a safe supply level.

A fuse is located in the DC cord for the trans-
ceiver. For 13.4 volt operation, a 20 ampere fuse
is used. When replacing fuses, be absolutely certain
to use a fuse of the proper rating. Before connect-
ing the power connector to the transceiver, verify
that a fuse of the proper rating has been installed.

CAUTION

Our warranty does not cover damage caused
by the use of incorrect fuses. Unless otherwise
specified, proper fuses are as follows:
100 watt model: 20 ampere fuse
50 watt model: 15 ampere fuse
10 watt model: 6 ampere fuse

Connect the RED power supply lead to the
POSITIVE supply post, and connect the BLACK
power supply lead to the NEGATIVE supply post.
The DC cord is included with the transceiver.

1-9
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AC OPERATION

The FP-700 will allow operation from AC supply
voltages of 100/110/117/200/220/234 volts, 50/60
Hz. Before commencing operation with the FP-700,
be absolutely certain that the voltage specification
marked on the rear of the FP-700is the same as
your local AC supply voltage. Do not connect the
FP-700AC cord to a DC supply. Also, be certain
that a fuse of the proper rating is in use. For 100/
110/117 volt operation, use a 6 ampere fuse in the
FP-700. For 200/220/234 volt operation, use a 3
ampere fuse.

CAUTION

Our warranty does not cover damage caused
by improper power supply connections, nor
damage caused by the use of an incorrect
fuse.

When all voltage inspections have been completed,
connect the FP-700 output voltage cable to the
FT-180A rear panel POWER jack. Plug the FP-700
power cord into the wall outlet. AC installation is
now complete.
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MOBILE INSTALLATION

A DC cable for mobile installation is included
with the transceiver. If the DC cable needs to be
extended, a heavy, low resistance cable must be
used to avoid excessive voltage drop in the cable.

For under-dash mounting, a special mobile mount-
ing bracket is available from Yaesu dealers. This
bracket, model MMB-2 (or MMB-16), allows easy
mobile installation of the FT-180A.

The FT-180A should be mounted where there is
adequate space around the heat sink to allow free
circulation of air. Allow a space of about 20 cm
behind and around the heat sink, and do not posi-
tion the transceiver directly in the path of the
heater ducts.

When making battery connections, be absolutely
certain that the proper polarity of the power cord
is observed.

CAUTION

Permanent damage will result if reversed
polarity supply voltage is applied to this
transceiver. Our warranty does not cover
damage caused by reversed power supply
connections.

GENERAL

Power connections should be made directly to the
battery instead of to the ignition switch. The
battery provides considerable filtering against igni-
tion noise, while connection to the ignition switch
can place the FT-180A in a noise-producing circuit.
The power leads must be kept as short as possible,
and should be kept away from ignition cables as
much as possible.

When making battery connections, be certain to
connect the RED power cable lead to the POSI-
TIVE (+) battery terminal, and the BLACK lead
to the NEGATIVE (—) terminal.

Before connecting the DC cable to the transceiver,
check the battery voltage with the engine running
fast enough to show a charge on the vehicle’s
ammeter, or immediately after starting the engine.
If the voltage exceeds 15 volts, the automobile
voltage regulator should be adjusted, so as to limit
the maximum voltage to less than 15 volts.

This transceiver should not be operated from
a power source of less than 12 volts. The trans-
ceiver should always be turned off when the caris
started, to prevent transients in the automobile
electrical system from damaging the transistor
circuitry of the FT-180A.

CAUTION

Be certain to observe proper polarity of the
power cord when making connections to the
vehicle battery.

FT-180/MMB-2
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MMB-2
MOBILE MOUNT INSTALLATION

1. Listed below are the parts included in the
MMB-2 kit. Only the parts shown with an
asterisk (*) are required for FT-180/180A
installation.

*1) Universal bracket MMB-2
2) Catch chip (S5000038)
3) Right (90°) angle hinge (R0061920)
*4) Knob screws
5) Screws for the catch clip (M3x4)
6) Screws for right-angle hinge (M3x6)
*7) Screws for the MMB-2(M5x10)
*8) Lock washers for the MMB-2
*9) Flat washers for the MMB-2
*10) Nut for the MMB-2

N N O N N R S T

2. Use the universal mounting bracket as a
template for positioning the mounting holes.
Use a 3/16” diameter bit for drilling these
holes, allowing enough room for the trans-
ceiver, its cables, microphone and controls.
Secure the mounting bracket with the screws,
washers and nuts supplied, as shown in the
drawing.

3. Using the slotted knob screws, attach the
FT-180/180A to the MMB-2 universal bracket.

4. The angle of the transceiver may be adjusted
to whatever position is most convenient and
easily accessible.
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CAUTION

If the FT-180/180A is installed in a car which
has an Electronic Fuel Injection carburetor,
we strongly recommend that the FT-180/
180A be installed as far away as possible
from any equipment related to the carburetor
located within the passenger compartment.

Knob screw for
Angle adjustment

\%g Knob screw

Screw (M5 x 10}
for MMB-2

Side Plate

Figure 1

Q QQ O)
33
o)

or ts O

Figure 2




MMB-16
MOBILE MOUNT INSTALLATION

-3

Note that the FT-180/180A have three 5.
mounting holes in each side, only two of

which are used for mobile mounting. Select

which two holes to use according to the

desired distance that the equipment is to

project forward of the bracket in the final 6.
mounting position.

Preassemble the slotted mounting brackets to
the side plates using the four small screws.
If installing an amateur transceiver only, the
mounting brackets are not needed.

Bolt the side plate/bracket assemblies to the
transceiver using the upper holes in the
mounting brackets.

Temporarily bolt the main mounting plate to
the side plates, and determine the proper
mounting location in the vehicle. This must
allow for several inches of clearance around
the heat sink, and sufficient clearance for all
cables (front and rear) and controls. In
general, the FT-180/180A is designed to
function properly regardless of the mounting
position, but it should not be mounted
directly in the path of the vehicle heater
vents, nor where it could interfere with driver
vision or vehicle operation.

MAIN MOUNTING
PLATE

Knob Serew for
Side Plate

SIDE PLATE

K.nob Screw for
Transceiver

MOUNTING
BRACKET

Screw for
Mounting Bracket

GENERAL

Now remove the main mounting plate, and
use it as a template to locate the mounting
holes on the vehicle. Use a 3/16 inch (4.8mm)
bit for drilling the holes.

Affix the main mounting plate to the vehicle
as shown in the diagram, and then finally
affix the side plates, with the equipment
affixed, to the main mounting plate. Notice
that there are three possible positions for the
rear bolt, allowing several choices of mount-
ing angle.

——————— Lock Washer

Flat Washer

Mounting
Surface

Bracket

Flat Washer

Screw
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FH-180 REMOTE CONTROLLER
INSTRUCTIONS

The FH-180 Remote Controller is specifically
designed for use with the FT-180A HF Transceiver,
after the Transceiver has been appropriately
modified. A ten meter cable is supplied with the
FH-180 to allow complete control of the FT-180A
from any convenient location, and the FC-420
Remote Antenna Coupler, when used with the
FT-180A, is also controlled by the FTI-180. The
part number of the Modification Kit required for
the FT-180A is D3000266, and the procedure is
given on page 3-16.

Specifications

Power requirements:
13.4 VDCat 1 A, and 8 VDC at 50 mA
(supplied by the FT-180A)

Functions:
Power ON/OFF, Channel selection, AF gain
control, Clarifier adjustment, Tone CALL,
Microphone input, Receiver output (from
Handset and Speaker), PTT (Push-To-Talk)

AF OQutput:
Speaker; 2 W (4 ohms)
Handset earpiece; 0.2 W (4 ohms)

Handset Microphone:
—68 dBm output (600 ohms)

Dimensions (WHD):
80 x 120 x 240 mm

Weight:
1.4 kg.
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Installation

The FH-180 can be installed in any desired mount-
ing position, and on any surface.

1. The supplied mounting brackets can be posi-
tioned so that the mounting screws are either
under the Controller, or on either side, accord-
ing to individual requirements. If the mount-
ing screws are to be located underneath the
Controller, temporarily bolt the brackets to
the Controller and hold it in the mounting
position while marking the positions of the
brackets on either side. Then remove the
brackets from the Controller and use the
brackets as templates for locating and drilling
the mounting holes.

ta

If the channel frequencies are not already
shown on the channel plate beneath the hand-
set, write the frequencies on the label paper
and install it under the channel plate.

3. After the FT-180A has been modified, con-
nect the female connector on the Controller
Cable to the FH-180, and the male connector
to the REMOTE jack on the modified FT-
180A.




Operation

Set the POWER switch on the FT-180A to the
REMOTE position, and set the FH-180 POWER
switch to ON. The green lamp will light.

Select the desired channel using the CHANNEL
selector on the FH-180. Set the SPEAKER switch
to ON, and adjust the AF GAIN control for the
desired volume level. This control and the AF
GAIN control on the FT-180A function inde-
pendently, so that only the control on the trans-
ceiver will affect the speaker in the transceiver, and
only the control on the FH-180 will affect the
volume from the FH-180 speaker or earpiece.

When privacy is desired, communications may be
conducted only through the handset. To disable
the FH-180 speaker, set the SPEAKER switch to
the MUTE position. This will silence the FH-180
speaker when the handset is removed from the
cradle, though the speaker will be reactivated when
the handset is replaced.

FT-180A
(] e e,
gzii%é
O] 3
s e
=1
5 0O00ooo i

Control Cable

GENERAL

®

To transmit when using the FH-180, squeeze the
PTT switch on the inside center of the handset
handle, and talk. Release this switch to return to
receive.

The CALL and CLAR controls on the FH-180
function identically to their counterparts on the
FT-180A.

NOTE

The handset must always be pressed snugly
into the cradle when not in use. Otherwise the
FH-180 speaker will be disabled if the
SPEAKER switch is set to the MUTE posi-
tion, and incoming calls may not be heard.

1

10m ( 32.8 feet)

=

U




GENERAL

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

(9)

OPERATION

Make certain that all power supply and ground
connections have been correctly made.

Connect a 50-ohm antenna for the desired
operating frequency to the rear panel ANT
jack.

Insert the microphone plug into the front
panel MIC jack. If 2 non-standard microphone
is used, be sure that the microphone has
an impedance of 600 ohms. Connect your
headphones, if used, to the front panel
PHONE jack.

Refer to the CAUTION notice on this page,
and preset the controls and switches as fol-
lows:

MODE To desired mode

AF GAIN Adjust later to comfortable
level

RF GAIN Fully clockwise

METER S/FWD

CLARIFIER 12 o’clock position
CHANNEL Desired channel
SQL Fully counterclockwise

Turn the POWER switch ON. The panel lamps
and indicators should become illuminated.

Adjust the AF GAIN control to a comfortable
listening level.

Adjust the CLARIFIER control for a natural
sounding reproduction of the incoming signal.

Adjust the SQL control to the point where
the background noise just disappears when
the channel is clear, in order to provide
maximum squelch sensitivity.

If pulse-type noise is present on the incom-
ing signal, tum the NB switch ON. Most pulse-
type noises will be eliminated by the blanker,
although some atmospheric and man-made
white noise will not be totally removed.

(10) To transmit, press the microphone push-to-

talk switch, and speak with a normal voice
into the microphone. Release the switch for
receiver recovery.

1-16

SELECTIVE CALLING FEATURE

A 1500 Hz tone generator is available for selective
calling. Calibration and operation using this feature
are simple:

(1) When a 1500 Hz tone is received from another
station, set the CALIB/CALL switch to
CALIB and rotate the CLARIFIER control
so your tone matches that of the incoming
signal. Your set is now calibrated to the same
frequency as that of the other station.

(2) To transmit the 1500 Hz tone, push the
CALIB/CALL switch up to the CALL posi-
tion. The transmitter will be activated and the
1500 Hz tone sent for as long as you hold this
switch.

CAUTION

NEVER CHANGE CHANNELS OR MODES
WHILE TRANSMITTING, AS DAMAGE TO
THE TRANSCEIVER MAY RESULT. AL-
WAYS RELEASE THE PTT SWITCH AND/
OR CALL SWITCH TO DEACTIVATE THE
TRANSMITTER WHEN CHANGING CHAN-
NELS OR MODES.
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TECHNICAL NOTES

CIRCUIT DESCRIPTION

The block diagrams and circuit description to
follow will provide you with a better understand-
ing of this transceiver. Please refer to the schematic
diagrams for specific component details.

RECEIVER

The RF input signal from the antenna is fed
through relay RLagy;, lamp fuse Fago1, and then
a highpass filter before delivery to pin 2 of Ji0s
on the RF Unit.

The signal passes through individual antenna coils
for each channel and a 10.7 MHz trap. and is then
amplified by Q 01 (3SK73GR), a dual gate MOS
FET with excellent freedom from cross modulation
and intermodulation. The amplified signal is fed
through an individual diode-switched tuned circuit,
which protects the mixer from out-of-band signals.

The RF signal is buffered by Qo0 (2SK125) and
the output from the source of Qs is fed to a
single balanced mixer, consisting of Qioes . Qioos
(2SK125), where the RF signal is mixed with a
local signal delivered from Qg0 (28C2407). This
results in a 10.7 MHz IF signal which is delivered
through J,g0s to the IF unit.

The local signal applied to the local amplifier,
Q007,18 produced in the following manner: the

local  oscillator, consisting  of  Qso1/Qsoo
(2SC1923R) and a local crystal, generate a

signal for each individual channel. The crystal for
each channel is selected by a diode switch, Dgoy —
Diyos /Deoor —Deoos  (18853) provided for each
crystal. The control voltage from the channel
switch is applied to these diode switches to activate
the appropriate crystal. The output from the
collector of Quoy/Qeoar 1s fed to a buffer Qgpy/
Qso02 (2SC1923R), and then delivered through
Psos (Peoos M T 1005 10 Qo7 On the RF unit.

NOTE:

In order to discriminate CARRIER/LOCAL
OSC Units with and without the optional
crystal oven, units with the oven have part
numbers of the form 6XX, and units without

the oven have part numbers of the form
60XX.

The 10.7 MHz IF signal is fed to a common gate
J-FET amplifier. Q.07 (2SK125). and the output
passes through XF,54, a 20 kHz bandwidth
monolithic crystal filter, which provides ecarly
protection against IMD products while allowing
enough bandwidth and delay time for the
noise blanker circuit. The signal then passes
through noise blanker diodes Djpi6 —Dag1s, Which
act as switches driven by noise blanker controller
Q.05 (2SC1815GR). The IF signal is amplified
by Qaoes (2SK192AGR), and then delivered to
a crystal filter for USB, LSB or AM, where un-
wanted adjacent signals are cut out. Finally, the
IF signal from the crystal filter is fed through
diode switches to a three-stage IF amplifier,
Qs003 — Q2005 (3SK73GR), where the IF signal is
amplified to a sufficient level to drive the SSB and
AM detectors.

A portion of the output from Qo3 is fed to buffer
Qa00s (2SC1815Y) and detected by Diois, Daozo
(IN60), resulting in a fluctuating DC voltage. This
voltage is amplified by Q00 (28C1815Y), where
the recovery time of this DC voltage is also deter-
mined. This DC voltage acts as the AGC control
voltage, which is fed to gate 2 of the RF and IF
amplifiers. This voltage is also delivered to S-
meter buffer Q.o11 (2SK192AGR). Output from
the buffer is delivered to S-meter amplifier Qso12
(2SA564AR) and squelch control amplifier Q;o13
(AN6551).

The buffered output from the emitter of Qagos
is also delivered through AM detector diode
D,y (IN60) to AF buffer Qi10 (28SC1815Y),
and it is then delivered to AF analog switch
Q1405 (MC14016BCP) on the AF unit. This analog
switch selects output from either the AM detector
or the SSB demodulator, depending on the mode
of operation.

The SSB signal from Qiees on the IF unit is
delivered to J3004 On the AF unit, where it is fed to
product detector Dsgo» —Dsoos (1N60), and con-
verted to an audio signal, using the carrier signal
supplied by crystal oscillator Qges/Qeoos (2SC-
1923R) and buffer Qeos/Qsoos (2SK192AGR).

The carrier oscillator changes its frequency depend-
ing on the activated mode, and clarifies the control
voltage with diode switches Dgo7 /Dgoor > Dsos/Dsoos
(18853) and variable capacitor diode Dggo /Dsons
(152208).
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The selected AF signal from analog gate Qsgos IS
delivered to an active lowpass filter at Qspoo
(2SC1815Y), which eliminates any high-pitch noise
on the audio signal. It is then delivered to buffer
Q1010 (2SC1815Y). Next, this signal passes through
a potentiometer, which controls the AF output, to
audio power amplifier Qsoi2 (uPC2002V), and
is then delivered through Jso0e to the speaker.

A portion of the RX IF signal from Qs is
delivered to three stages of noise amplifier,
Qu0175 Q2016 and Q14 (2SC1583). Each individual
transistor contains two sections, which are con-
figured as differential amplifiers. When a carrier
or noise-free signal is received, the noise signal
is rectified by Digszs Dapaa (IN60), producing
a DC voltage. This DC voltage is amplified by
Qu015 (2SC1815Y), which charges Cy150 for noise
blanker AGC purposes.

The AGC time constant is designed so as not fo
respond to pulse-type noises. This AGC voltage is
used to control the gain of Qu017 and Qzp16 . When
pulse-type noise is received, Daoz and Da,gas
rectify the noise signal, which controls noise
blanker switch Qzo1s -

Noise pulses are of very short duration, but high
amplitude. Because of the very short time constant
of the Raper/Canis discharge path, AGC voltage is
not induced by these short duration pulses. There-
fore, the noise amplifiers operate at full gain,
providing maximum voltage to the base of Qu015-
When a desired signal and noise pulse are received
simultaneously, the blanking action is not im-
paired, because the relative difference between the
desired signal and the noise pulse is still high.

2-6

TRANSMITTER
SSB

The audio input signal from microphone jack Jy,
is fed to Jsge; on the AF unit. The speech signal is
amplified by Qaeer (2SC732BL) and delivered
through microphone gain control potentiometer
VR0 to two stages of AF amplifier, Qsoo3
(28C732GR) and Qsp4 (28C1815Y). The output
from the emitter of Qsges 1S applied to double
balanced modulator Qapee (MCI1496P), where the
amplified speech signal and applied carrier signal
produce a DSB signal at the IF frequency (10.7
MHz). The balanced modulator provides high
carrier suppression stability corresponding to
various temperature changes. The signal is then fed
to Ji502 for delivery to the 1F unit.

The IF signal appearing at pin 2 of Jyee IS fed
through buffer Q001 (3SK73GR) to the appropri-
ate crystal filter for the mode in use (LSB, USB,
A3h) according to the instructions from the mode
selector. The resulting SSB signal is amplified by
Qa002 (3SK73GR) and then delivered to single
balanced mixer Qo008 and Qiees (3SK73GR)
on the RF unit. Here the IF signal is mixed
with the local signal from the local signal oscil-
lator/buffer. Finally, the RF signal is amplified
by Q002 (3SK73GR) and Q03 (25C2407) in the
RF unit.

A3h

The USB signal at Q,q0, from the USB filter is
joined by a 10.7 MHz carrier signal from the carrier
oscillator, resulting in an A3h signal. The carrier
level is determined by VR,4 on the IF unit,
sending the A3h signal on the same path followed
for SSB.

100/50W POWER AMPLIFIER

The

QSOOl /9 001

input signal is amplified by pre-driver
(28C1589), push-pull drivers Quiioa /
sov2s Qsoos/eoos (28C2395), und then further
amplified by the push-pull final umplifier Qsgos
o004+ Qsoos ooos (28€2290), which supplies approxi-
mately 100/50 watts of RF output. This RF signal
is then fed to the LPF unit.



NOTE:

Parts with numbers of the form 8XXX are
used in the 50W model, while those with
numbers of the form 9XXX are used in the
100W model.

10W POWER AMPLIFIER

The input signal is amplified by driver Qspo;
(28C2166) and delivered to the push-pull final
amplifier, consisting of Q02 and Q7403 (28C2509).
This RF signal is then delivered to the LPI" unit.

ALC Circuit

A variety of level control systems are included in
the FT-180 for protection against overdrive and
high SWR.

At the directional coupler the output voltage is
sensed, and when a high SWR condition exists
the voltage is detected by Dagyy, Dagia (18897),
and the overdrive ALC voltage is detected by Dag1,
Dioia (18S897). These rectified ALC control
voltages are amplified together by Quago
(2SA564Q) and Qsgo, (2SC1815Y) (A3h: Qupos —
Quoo0s ). for the control of TX IF stage.

TECHNICAL NOTES



TECHNICAL NOTES

£
e o
&3 g
—— e s e S e q —_—— e — —— ——
I —t g §
| ES
S SIG 242
| N
I ' ik ug
| 3 495 449 oS3
€ 383
| e e
: ab 7 -
I o Fug MY Ceedun
l a  Eir “
| " 0 N [ Wh s [3)
i o N X! ES¥  jov /ey o oM nw mNy a
| w8 ) = + —i— g o w
Ny £ 0~ Ly 2 3
| P E i Lt 58 N
| oor ESSS/[| ;o g s7y | o5t 79 = o
> 4]
| Y g i © = NPT, Fr 3 |
S 2 e m m
I 37 ° B g o
I * =9 g m o ~
134 95 2o X Q.
o >
{ 0 l_@ g It 34 37 =
I o gl 2 A 775 [Zvob! 5658 z
v 787 #
| 2% | Lt 5
048 L¥ AN
| oN o K'Q‘_JLLQ’_ (Y Lt’.?v Leo )y Lg% (V'
R Lroh 7ot @
| o od 53
ST
I Lpad 00s2>
I ! " i(‘”ﬂ (173 @
| 3 el 3 FEMCTEY
I 281 €Sy © ~ wor'LL
10 202 2 ¥ o
I ErTOLE o8 wa/ FL
] N g E ,U, z'sH n t' o ALY
oo SN r ARA-
I o “% war 0gy|
T x = % &
I ow 3 wor 70y &
oo
I it t
| 0
| £112
| o o3 3
S b — 5 oSlo| o
| i = T oo 2
O ho\.\’ 3
| N H—0——=19 x
o o Q_ ~
B 5
I 5 b —
JN_ ~ o
S
2
| d : k) ~lol 3
| B2 Lsssy o ool §
jail. - .O -~
| i —8 g3l S
l 5 ,m;“‘ -
| 53 §nF
| <
" 2 E
| b2y Yy b = L,T, e T
| E 3 9
| L ow =~ "
0
I :E}?.g o } o~
| %X jov 40 résst oy Q
NOSHERY  HT'S FTY  he it - Lia s =]
. r w, =4
I HOLZyp2E ILWVH&"?. I—#If—ﬁ o 2 .
| " X Ly oy T
I 08y 12 Hu1 #0745 grio
| Lboe 9/ =
i Lz AN f_i:: 72| EEE&"
= | | i__.g |
I ‘Z’ & w5
~ ~
| :] 8 %1 Q“Q §] ::K HoLZ “'.].
| 3 ' 0ze g T
zay —&
I ¥ Loowe (]
I S tos3 & oSS 012
S o
P o n o
| S e
I s2/9 oo 50w 3% ey
S ——= LPow
' oo %
] i—t 34 ors
‘ ¢z H STs W2 +H
2 L 2
I E ESSSY "‘; - i sﬂﬂ:,
o odogs
| P LR L300 |Leow © ?;;‘ NL “Lor
l 3 4 & 1O I | 272 oS g
—R < 903 vy
~ [ aeos sox S8y 88& 77 4o ¥ :3 3 [ woez
| Lo? |4 %t’ 2ge i NE, o S 2;:.:“"J
) I W b £ J¥ee
] £5¢5/ 1o = L ’zgo Qoy HWILZ 207 ;E g x| < [ S duosr’
| 3T o NN :E ZEIN
I ¥ [ x - L 0LE BBY
SN 133
i x| €Ty ;’\a_ oLz 24y
' : ; o oriatsy
B i m| o % 8o 27
L____.__.____ o) e e e e e e e e e e e e 0 Of=———— 0&] e
-
=X > N -
<~ g: : a g g
LS xe




TECHNICAL NOTES

Z
.é =
[
u Z k
- .
%
@ [ o
| S| t*®s B ﬂ
(4]
e g I
g £
’ i | || 8% 8|
" ity oy S
1 o
zey § 8
e 2|
g a2
3 o |
0 = |
’ g
Z'Z |
1 |
2 I
: I
g8 s
BELD I
10°0
0ED
o4 |
~
z VR I “ze |
Ll H7004 n
vir H—F& 807 = Lo
x § »ZZ gzy L70°0 622 gg ! N
o, -
a gr' oLy LZY O ho in
e & 5'- Ng o
°a o H no
[yl 0t g 3 . 66 [
@ ELTE TN (09 T 2 b
@ i X S 0
ST ; (G 5 L]
10°0 o= 1°0 S22 oy Gg = 30 \@—l
Lz NS o ] L5
Y=1 oLy fool 12d 07 100 a o ol
oy E Y L700 | T | 8ho |
a ! 90, £fSLvoo u9's 768 [enn Jg3 =)
® O ey T 792 o "] ek BT el 000
&0 hi oz Balisy|Lrao —& a = S o o
E 857 BT o L %2 L"m'to pge
3 €fis ool ssu 3 o Leo m;;; LD
I 9 —i—& aor o708 Bs0| oy - e i I
o L70°0 )OI SS L"_E a< 5
2 23 g L70°0 £5D & R | —
) ] St 10°0 91D gaNi
z GQ — zza
50 (0] E8d 100 ¥0I0
=0 m i
EH L70°0 wE'E 98 [
| ~ " i B 1
—l—F |
v
o
4 = 8
o =28
=¥ 5 an<
an 12 o
8 9 .3
aa a @ O’é’, 100 572 e
@ e —s &
o a = g = ST |01 ibia
S
&C . E; A foria” oia
.k = bt
763 |
| %a's
ZLY | Wl ELY
+E” csa S0ID 901D
—& 5
o L‘ég'aﬂ n
] -
se!t:: n® s
i 3P4 3B
T -
3 ke 8 oy
= S & 8z
i 210°0 R8s
= UST  dons
S | 5 ggy L7070 P
g =
Oix
=
@
L] z i —
LEY gg
05|92 .
257 9| 3ok 5@
58 e
ML 2 W
Ecy ] %X
SRS 5 2
&, S lms -Jé.. —jo( l—t
= 8 o E g * I
o o S S
P T W ) )
q 2z = Zg
= 2r9%8 ®33 L3 B 336 78 z
- o 1 ” x @ 3
7 s i 8 g ¥ 3z O =4
| a < &



TECHNICAL NOTES

S : 3 S
S ¢ @ > 4
5 g So%3 8 3 < %2
E x @ X o Do @
I")S 3 L A N
—————— e t————————gopeeog ot oo} ———
r_ S 2 R e o & o o] ~f m ] 4 :
g ~| N '?, - ™ S : I
| 5
Q1
I =
ol
| m
o
| 4
- |
| a N
' 20, iy
o
I «0 | | ¥ a|
b &
| o | |y |
| 5|
> | =]
I R 5 & o |
RS = 81 <|
| i - &
I €€ av2 g § L :; '
a
I 7 tes s o I
| §87 .y o o -
o =
999 . ‘ @
| Ly oA £+ {:,i? +é N;'S:'.r EA I
| T §93 ELY 950 PR¥ Loy I
I 4022 Lea é,_.g@ Qsq f'?“‘ — > |
3 4o B y 9. rry
el S R 3 4 ® I
| e et CE R N e | ©
I NN \a'?ZJA L 2:2,’:; Py o o |
k N . 4 w—t o 2
m i o] | Nl Uﬂ;f?'avs\rg _Q :H,;"o;‘y A Py r;‘t [« IS I
l glla Ir | 3 @ it X Q"';EEE .ra!;"\ & o
N e s . § 3
I h '?'I (T50) ; :L?. NO7 ZBY| wsY ey e % 555 7o v & |
I 353 it J 3 fiom © Wz Lo @Sz 59 i I
1= ?]"1,3 P2 as ~ a A < 1 G 8 I
- ~
| oby +:.L’AR 3 e vy " 2@ 1e8° 4 §F Tite U
I o €2 SLeo7 | — >, o= 3 I
R " ¢ G QTS revres s obs I
& ex & 2 5
B e 100662
’ g Q%‘; —: § 3 ich Q;_:E 100 LI t l
R O A e <5
| or sz3° || P éh }_E o1 Lz: p |
s X
§ - €
I ﬁgﬂlavz@ b—': :a_Q M'ﬂl:_?.zss I
I HIDEY T or ¢ f'fy S x |
- »
I ,t:a:'p ; ZEY ;O—‘ 1e0'9 3 = |
IR S I 2 B |
I [ o0/ dpy ol 16
| @ X |
= 2
g 2 g |
| 88 g |
;_{" |
[ 4
| 8 - |
| 8 5 | xor o |
| 88 — l
oN L
I RE I TR I
I =4 “"'@—j’awosy {
Hrzz 120957
%
| xars s o’wavé poTTE |
| 5 m} et
Wk 77 | FouA
| L& - N01 10YA S A Al I
b02 SP~ < B
Lp @,
ﬁ w—T ko 84 %5 Lyfve $58 |
Q oor oy | son 3 ol I
e e T, AR |
S0 e vor g .2 5
=3 E‘z£ &\1 dﬂIdIE E ¥ I
o3 -vz'—!eo l
] E
I = 3F woor
o [
¥ = RN PRI R Nrk% ~ _I
g ——od|-—H0bddc o}
s m [ =
b B 00 B0 O O e e i s ] 5 TN
< w o
> 2 * ) s s N ,,xi §
8 X a o 5% 2%F
ir) x i by = "\,F, o 2
I & 3= 55

(\]

-10



TECHNICAL NOTES

=B A
Swhe o
ey
§i3ad
IH
TERFI<
IIIlIIlnlIIIIl|I|I|||I||||I|IllllllllljoOO P L P S S R S N S —
Y ~
_ (.- OPONIB2L22-8d LINN 271V / 4d1 e i SIS 8R
o
_ Sl i P
LLELREE
| OV bosYSZ SL3ARLR 34}
._lb Alal2fa |
_ 3%, €00 .
@
_ mew
AG18105¢C Y VR AGIBIOSZ DVPOGVS2 P2
2 120 s
~N o
| $00 8 4 z00 100 §3L
-~
oo o | e o X
I : s BE g BF e B[ e Io
_ NI xSz s 5 % 1 ¥ ik
S CHRE 2 | 3d» 2 ]
ﬁum..ohwwuvo 58 ., £ N m.nky 21 LER .nzmw 3| & Yo 3 m. 197 %
| e N X R v TaTs 58 3> 3
T - o b2 4 L2y 00 L=l 100 ! l
_ » 4 ey 2y | (N n % L5 HYEZS Y 127 WIL3BD 027 WTIEZ O b17 so7 o
N
» W > _.“ Fs v A Namw 3 Sl o | o alo mmwwi
N by Gb |3 TS [ ® 2|3 o
_ 8.1, 171505 Gh % 2 SRR S i3 L o 2 R84 [S5¥ woge 8% wmae |R]¥ 4z
F o B e 3 S S Ta X ~ o
sER 3 B o S R [TR A BTN s oLy | S S 782 @ Tre W o8 © oLt 507
~Tw N> y._l.o ey | & &5 |8~ ] p|_| 3 S R S |w Sl n o 1 2= ny S
n_lg\—\ L x LN N Wu.m XN &N .M.m\nh\m . y 27 | XY Sl S [ % [va 253] S5 (S| u;.
n a Aﬂ s ~Tw —O +—o s 4 o — & O—4
2 S = Loy bory ooa HAOELD 417 1 POTY 7
ans|o] REN me m,mw , , A HTSSE0 817 VELD L/ UL LED 917 Bﬁ
e | % 5 . & I B N 2% . 2z IEN 707
o o 07, odO0F
as-|oft T %Y. 18 T = oY 5 08 832 |6 [F e ]S srper [S|€ ame ] R gy _
sl % ) xis e .eHJ 5} " ] oo ™ w 1% = S
21y mey ot .m._.u R A s4v sl8 X ok | MRS ele o 7 eTet 3T¢8 Sy proie so7
4 2, % = & 3 422 29| < a£] ) e % ~
ng ’ — ¥ 3 s [“gs 70 o jo =9 = = == San
ama|of i < s “ehay 32 Sl H\n = a0y HTE T §17 HAGIT HTgIp G €77 cavy it
8 - 72 AN (3 B B
259 |0ME _ x ._.m Lsss STETav 3T agse] 3 wﬂw rare oo N o b
s i Sy 1~ i NTw N L O 1 o Y e H
Ly |Opty— 1 rra =8 0 th 3 NES i it 3 it & ~Fo i
2 o= L H\ ~ .er_ o 3 wroLy | Sl wTs | 62 ToTw o 3 HILY co7
Rl A% T. 5T~ 82 23 & - iTe Lo b ECER IR e g% 213 ».“wu SE 452120 n i -.n
rzrlo = % T8 = 3|8 Frd . b S5 Ll oy
o0 8 | . 5 Lo7y HSTZ 247 g 17 HTPSé0 OrT Zary
o Lésss Y0 e £ e o
=~ am 3 22 e o oo o RN 33
a) o
.a.ﬂa ~ < T Wiy adn |33 e (6|3 eween | |35 d0s L 3 alx ST
y N ~ = B — ¥ L] 1] - 5 f.ovn.\
wey ol = sTett e[Sttt BB E R SRS
ST s g | S [3 |zt |S|S fwras] (S ]S 3 2 ey foll WP
oLy 907 HTESE 407 H7or e go7 HY9Y Loz 197 WwoLe o7
7z
2SN diev7 10420

PO fET

1o

NI

ZHWG B/~ 17

2wt it~gv

Y harad

ZHWZ¥~92

ZHWSZ~71

2-11



TECHNICAL NOTES

{¥d) A2 %L

45

HANNHE
3
dS LX32
(SoLyoov (tz

Mg 42M0g

9 H2
& w2
¥ H
£ H
z u
| H2

(sor)
0%

PB-2271B (NO,5:: )

REG/CONTROL UNIT

g x Q¢
20 22s E & 5 >
i 2 =R ﬁkewwwp bk 2z e e
L w SRR L = Lt 5 &
= ﬂ s I <L QW RHHPX,AG XW Fog == o
B ooz EE BEuRS o225 B REEEE & = CEEOk
b 23 zc23 o EEE o L bZEEE BELSE3E83azk at "3z 323250 #
- SEF T =niE FFREE©OERE SIEYSINIREN g ENE Sa&RT —
——— B B Coo00 o oHg 0 ooF——Joooldfoooco ————
o [RES g~ m (¢l [0 77M/23455739Mﬁxum9376£432.. Lol O OO Y S o e ™ [N ]~
_ 5 3 5 2 s g _,o
I
_ Jo == T N S9IST e
H: | L1 pox|
_ 920 —+ £ fc
_ raar | — 7
_ ora Leolg goa [
Loats) soa| | _ zz0
fe 1 [ = H—+
™) o q 523 3
OoR™ u M .\u M_
o |0 )
Otetot A - L ) L ] i 1
OO I Jo 7 20 72 o 7 poa—y
=
(08 o % - II!|IJ
ot—to = |_.| > F6Cr$/ god
O1=10 |+ A - 3 5 m
o [ - t e~ B = —+% $esvs toa
o I PR | @ @ Lpo0 220
Q
O1t=—10 |m = | 3 | 7]
oo |~ | K —t K e o o
| > | 10 &2 | ol 0 o
=0 |~ [ i = 3 ® g m
ror Zor 9} o 00r E1 | Dm n,...au W W
| & * [ | = Leoe L7 © M. . ‘||
s ool p13 = o =
s . < Q| pmfm———]—— = T
“ 2 [lles* _ mgwn =) I g g
+ 2 -
| g Bk ! 1 3
LAnsZ | N
@ 2 |R AL P
_ = 0ol €07 pL , % “ “ 0 ——E —i—
£ a | gl i ngg Lo
_ o pamsz O % "l “ o Tl £20
_ JM,#M%I 11 4 =) i~ 1 = 022 EQXA
1
_ T+ 8 o 1 __ 0 g
ra 1032 5 w ol 29 200 “ 1 W I 1A
_ o @ 1
m o -
_ _ n = “ 1
3 < - ! 1
_ o i SJSTTTTTT T e
& 24 o—Fk
_ a 1 1
D [ T —— |
M o =
_ S A
_ 89 jodk (=] immuqom

R —

Q5001 IC type —8V Supply

2-12




TECHNICAL NOTES

ANTENNA
SELECTOR
1451
NTENNA
SELECTOR

J

‘@ POWER SW
H®)

13,4V (‘*
EXT SPKR

{2 | sHUNT (41
H@)| rxizvipa)
[

|
HE)| o
{®)|sPrr

<
2

(W) | 2¢H

OLH@)ze
(1) | scH
@@ |sen
@__@ B6CH

@._
B3 |eno

[l

o

i
O ®
IS}
d

Cla
Y
o]

g

Jo3

I_@@I

o g -
c;l 2 +; =l +=; o 'L___
sTolf ol &T3 SHUNT (-1
8| = ] 3

3 ) ol -

0T o
Dot &
Lot 3.9mH To1 151588 L02 3.9mH

3

13.4V

25C2002L

D11 “¥ RDB.ZEB2

B TR
TX 8V
RX BV

Qo2
25C1959Y

! | T |
el el 8| g g|l: ol
o 2 Ser S Lig [ ~ 5 ° N s
2|8 slal |8 5 b 8
S o) e = o 2)|aNT RLY
Io. 5
o
Q10 Jen, " "can ’; v
330 0.033 @
s
7
8

ROY 68

D05 VOBB
Bl
Do’ !
Il
Ldl
VOoEB

Jos
TX BV

TX 12V
RX &V
RX 12V
av
GND

C16 0.1
i
L

RLO4

D02 BZ140

RLO1

RO3 12k

12.4V1LAF.PA)
12.4V2IC(TR )
12VIE(TRI)

mm@m@bwm—

[

13)| CARRIER +8V

12)|Rx METER

11)| TX METER

10)|METER COM

g)|A3H RX GND

| B)A3H Tx GND
7)s58 GND

RO4 5.6k
o
—
L]
w
2
(3]
—
[5)]
=<
Ry
Cw
RLOZ
1 T
I
C
o
@

RLD3

&) sho
1 S sse Rx av

4)[ASH RX 8V

3 -
2)| 858 +BV/A3H -8V

1)|PTT

c22 0.047

+—
1

)
-i 05 MC14572
? Q08 405
| 25C1815Y

RLO&
Dog
AN Bl
P
1515855

R

RF.IF ALC OUT
S5B ALC IN

D07 151555
jd
~

Do8 151555
1dl
™

A3H ALC IN

100uH Jos

SHUNT (-1

SOURCE

VRO3 220k

e

W7

c24
I
0.047

AR
i

METER SW

~VROY 4.7k
pa

Awunmmql—-lmmAl.___

FwD SET VR

vRozﬂ 47k

REG/CONTROL UNIT PB-2271E (No.50xx)

e

Q5010 discrete type —8VY Supply



TECHNICAL NOTES

OVEN CONTROL UNIT PB-2230 (No.4xx)

Z|Z|Z|Z x
RIS EIEA NN
NN = e o
I o
a8|6E Bl«|®|1
O |ai| =] ®|7|s
=>|>l=1> >|=f>]>
e ~ ~ -
alzldly HEIRIE
~

o

4

%l E'E

od
-08-ZH
g zod
10°0 ZoD

+

AZE N0 10D

& ROL

0.39 1/2W

Q302
2sD717-0

PB-2231
(No.Bxx |

\g CARRIER 8Y
) CARRIER QUT
fto AF LNIT)
558 +8V/AM -BV

e
100

R3S
s

A3H

() CARRIER OUT

[te IF UNIT)

dog

e:'gx ¥ ¥ g -::omj.

. 5 —t BTY g
—& —

HI s HodE

=
& y
Lhg g = dzz. 950
—"—‘%
S22 118
drz 1za
\op | BozEst %
— —i—E
4ot LOOL €22 g zy
100
o
B35 1 i
wry M€ S2Y [ 7
s iza €2y
—i—
0°0 0Z2 10°0 ZZ2
dos doi
g][% 50901 g][ 8001
i i 4
doe 0e
a ol
sox 012 s0x Z10
oL NLE
& lf- ¥
awy 'Y
60y (3]
400 100
603 1o
O

X'TAL OSC UNIT PB-22688 (No.Bxx)

e i e e e S e i i e e e e e S e e e T e e T e ]

O e O e G e

2-14

TX 8v

NOTE
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2, C02,04.06.08.10.12.21.25
W/0 XTAL OVEN. UJ

should be read as BOxx.INO,G0..)
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TECHNICAL NOTES

FREQUENCY RELATIONSHIPS

Ash
XF2001

Ash DET

;

Ash

LSB,

Y USB v LsB

- XF2003
AF SSB h

DT {option)

LSB

FILTER
XF2004

usB
XF2002

A

uUse

FILTER

CARRIER OSC
10.7 MHz

O

FILTER

LSB
XF2003

{option)

usB
XF2002

‘@ .

LOCAL OsC
12.3 — 28.7 MHz

®_4

Aszh CARRIER
10.7 MHz

USB, Agh

CRYSTAL FILTER

ANT

RX

MiX

TX MIX

[ Part Number ] Symbol Number Center Frequency Description
H1102250 XF2001 10.700000MHz XF-10.THA AM FILTER
H1102030 XF2002 10.698475MHz XF-10.7HUA  USB FILTER
H1102031 XF2003 10.701525MHz XF-10.7HLA  LSB FILTER (OPTION)
H1102032 XF2004 10.700000MHz 10.7MC20 B.P.F (20kHz)
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SERVICING
>ANEL REMOVAL

FT-180A
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SERVICING

MAINTENANCE AND ALIGNMENT

This transceiver has been carefully aligned and
tested at the factory. With normal use, it should
not require other than the usual attention given to
eglectronic equipment.

Service or replacement of a major component may
require substantial adjustment. Under no circum-
stances, though, should realignment be attempted
unless the operation of the transceiver is fully
understood, the malfunction has been carefully
analyzed, and the fault has definitely been traced
to misalignment. Sudden difficulties are almost
always caused by component failure, rather than
misalignment.

Service must be performed only by experienced
personnel, using the proper test equipment.

EQUIPMENT REQUIRED

(1) RF Signal Generator: Hewlett-Packard Model
606A or equivalent, with one volt output at
50 ohms, and frequency coverage to 30 MHz.

(2) Vacuum Tube Voltmeter (VIVM): Hewlett-
Packard Model 410B or equivalent, with an
RF probe good to 40 MHz.

(3) Dummy load/wattmeter: Yaesu Model YP-
150Z or equivalent, with 50-ohm non-reactive
load impedance, rated at 150 watts average
POWET.

(4) Two additional 50-ohm dummy loads with
provision to connect all three in parallel, or
one 17 ohm dummy load.

(5) AF Signal Generator: Hewlett-Packard Model
200AB or equivalent.

(6) A general coverage receiver covering 3 to 30
MHz, with a 100 kHz crystal calibrator.

(7) Frequency Counter: Yaesu Model YC-500 or
equivalent, with resolution to 0.01 kHz and
frequency coverage to 50 MHz.

(8) Oscilloscope: Hewlett-Packard Model 1740A
or equivalent.

NOTE: Regarding Measurement Levels

When decibel levels are quoted in the following
section (e.g. “Apply a 90 dB signal...”), the
reference used is 0 dB = 1 pV. At 50 ohms, this
level is equivalent to —107 dBm.

RECEIVER ALIGNMENT

1. Antenna Coil/RF Coil Alignment

a) Set the CHANNEL selector to the channel
to be aligned, and the RF GAIN control fully
clockwise.

b) Connect the signal generator to the antenna

jack., and tune its output to the channel
frequency. Now set the output level te 90 dB.

¢) Adjust the coils shown below for maximum
deflection on the S-meter.

CH1: Tip02, Tiooa
CH2. Tigea, Tioos
CH3. Tioos, Tioor
CH4. Tigos, Tioos
CHS5. Tiowo, Tion
CH6. Tio12, Tiois

NOTE: All channels are simplex. For duplex
channel alignment, see page 3-15,
step 2.

2.  RX Mixer Coil Alignment

a) Set the CHANNEL selector to any installed
channel, and the RF GAIN control fully
clockwise.

b) Set the signal generator exactly to the channel
frequency, and apply a 90 dB signal.

¢) Now adjust T,0s for maximum deflection
on the S-meter.



SERVICING

a)

b)

RX Trap Coil Alignment

Set the CHANNEL selector to any installed
channel, and connect the audio voltmeter to
the speaker jack.

Connect the signal generator to the antenna
jack, and apply a 100 dB signal at 10.7 MHz.
Adjust Tigo; and T,p;4 a few times for
minimum indication on the audio volimeter
and S-meter.

a)

b)

RF UNIT

IF Coil Adjustment

Set the CHANNEL selector to any installed
channel, and rotate the RF GAIN control
fully clockwise.

Apply an 80 dB signal from the signal
generator to the ANT jack. Adjust the follow-
ing coils on the IF unit for a maximum read-
ing on the S-meter. These coils should be
aligned in the following order, or the correct
peak may not be obtained. This procedure
should also be repeated a few times to obtain
a correct alignment.

T2006 — T2007 — T2008 — T2000 — T200s

— Ta00s — Ta003

Repeat from T1ggs -




a)

b)

)

a)

NB Coil Adjustment

Set the CHANNEL selector to any installed
channel, and connect the signal generator to
the ANT jack.

Connect the DC voltmeter to TPy, on the IF
unit, and adjust the signal generator output
to 40 dB on the channel frequency.

Now adjust Thg12, Tao11 and Tyge for mini-
mum deflection on the DC voltmeter.

S-Meter Alignment

Without applying any signal to the ANT jack,
and with the RF GAIN control fully clock-
wise, adjust VR,ge; to the point where the
S-meter just starts to deflect.

b)

c)

d)

SERVICING

Apply a 90 dB signal from the signal generator
to the ANT jack, and adjust VR,ps for a
deflection of S9+60 dB.

Reduce the amplitude of the signal generator
to 10 dB, and adjust VR,e02 to the point
where the S-meter just starts to deflect.

Repeat Steps b and ¢ until the proper deflec-
tion is obtained.

Product Detector Alignment
Without applying any signal to the receiver,

adjust VRs0s for a minimum reading on the
S-meter.

g O OO Ok OO o

IF UNIT
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SERVICING

TRANSMITTER ALIGNMENT

While performing transmitter

alignments, the

ANT jack must be terminated by a 50 ohm load,
unless otherwise specified in the steps. Failure to
follow this precaution will void the warranty of
this equipment.

a)

b)

a)

b)

Balanced Modulator Coil Alignment

Disconnect plug P,; from its jack (J,40, ) On
the IF unit, and terminate P,; with a 50
ohms resistor. Connect the RF probe of the
VTVM to P,s.

Turn the CALIB/CALL switch to CALL, and
adjust Tsg; for a maximum reading on the
VTVM.

Carrier Null Alignment
Set the MODE switch to USB. VR;u, [ully

counterclockwise, and CHANNEL
selector to an installed channel.

set the

With an external receiver tuned to the channel
frequency, close the PTT switch on the micro-
phone. Now adjust VRjge for minimum
signal indication on the external receiver.

a)

b)

a)

b)

TX Mixer Coil Alignment

Set the CHANNEL selector to any installed
channel, and disconnect P,; from its jack
(T,003 ) on the RF unit. Connect the RF probe
of the VITVM to Jg03-

Now adjust T,q,s on the RF unit for a
maximum reading on the VTVM.

TX IF Trap Coil Alignment
Note: If a spectrum analyzer is not available,
do not proceed with this alignment,

as the spurious on 10.7 MHz that may
result cannot be properly observed.

Set the CHANNEL selector to the closest
frequency to 10.7 MHz of the installed
frequencies, and the MODE switch to A3h.
Connect the spectrum analyzer to J,403 on the
RF unit.

Now close the PTT switch, and adjust T,
for a minimum spurious level at 10.7 MHz
on the spectrum analyzer.

3-6
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i)

a)

b)

TX IF Coil Alignment

Disconnect Py, from its jack (J,g06 ) On the
RF unit, and terminate Py, with a 50 ohm
resistor. Connect the RF probe of the VITVM
to Py -

Adjust Tapo1 and Tagg, for maximum deflec-
tion on the VIVM.

IC Meter and Idling Current Alignment

Disconnect the +13.5 volt line to the PA unit,
and connect an ammeter in series with the
line. Turn the CALIB/CALL switch to CALL.

Adjust VRspe; so that the reading on the IC

meter will show the same value as that on the
ammeter.

Now release the CALIB/CALL switch, and
set the MIC control fully counterclockwise.
Press the PTT switch, and adjust VRgge
(1I00W PA), VRgeer (50W PA), or VRipn
(10W PA) for a reading of 100 mA on the
ammeter.

FWD Meter Setting

Turn the CALIB/CALL switch to CALL, and
adjust VRspp to 80% of full scale on the
S/FWD meter.

ALC Alignment

Do not switch channels or modes
during transmission.

Note:

LPF/ALC UNIT

3-7

a)

b)

c)

d)

g)

SERVICING

Preset the potentiometers and MODE switch,
as follows:

VRip01  AF Unit Fully counterclockwise
VR,p0:  IF Unit Fully clockwise
VRapes  LPF Unit  Fully clockwise
VRipe: LPF Unit  Fully counterclockwise
VRieer  LPF Unit  Fully counterclockwise
MODE switch A3h

On any channel, close the PTT switch

and adjust VR,4,, for a power output of 50
watts on the dummy load/wattmeter. (50W
PA: 25 watts; 10W PA: 4 watts)

Check the power output for each frequency
and set the CHANNEL selector to the
channel at which minimum power is obtained.

Again adjust VR,q, for a power output of
67 watts on the dummy load/wattmeter
(50W PA: 33 watts; 10W PA: 7 watts).

Adjust VR0, for 35 watts on the wattmeter
(50W PA: 18 watts; 10W PA: 4 watts).

Now set the MODE switch to USB, the
CALIB/CALL switch to CALL, and adjust
VRages for a reading of 100 watts on the
dummy load/wattmeter (50W PA: 50 watts;
10W PA: 10 watts).

Release the CALIB/CALL switch, and apply
a 2 mV 1000 Hz signal from the AF generator
to the MIC connector. Set the MODE switch
to SSB (USB or LSB).




SERVICING

h)

1)

Adjust VRjp, to the point where the
specified power output is obtained on the
dummy load/wattmeter.

Connect three 50 ohm dummy loads in a
parallel fashion, so as to present a 17 ohm
load to the amplifier (1:3 SWR with reference
to 50 ohms). Tum the CALIB/CALL switch
to CALL, and adjust VRyyy, for 75 watts
power output, as indicated on the wattmeter
(50W PA: 37.5 watts; 10W PA: 7.5 watts).

- Ao 4o
S E NN
E = g8 =8
S - 98 og

" "
1 =
-
1 \ - f "
I . £ FIS ) O | .
| \ 1 T, T
1 v J L - '-.
; \ o f i -
\! q A = ' P - .
’ =3 | & ]
i i ks
» . 2
/ E r ]

Taoos(Too03)

VRzon1 (VR0

Note for S0W Model:

Never attempt to adjust VR,ee 0r VRugos
without performing the entire ALC alignment
procedure, as this may cause the final
transistors to exceed the specified power
output, leading to damage by overheating.

Qiom.
(Qsoos.-

OUTPUT

S50W/100W PA UNIT
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SERVICING

COMMON CIRCUITS .
c¢) Remove the VIVM from Pgp.e and connect

the frequency counter to the plug.

d) Set the CLARIFIER control to the center
position, and adjust the core of Ty, for a
reading of 10.700 MHz.

e) Now close the PTT switch and adjust TCggo4
for a reading of exactly 10.700 MHz.

1. Carrier/Local Oscillator Alignment

Note: When the optional crystal oven is
installed, there is a difference in the
part numbers used in the FT-180/
180A. Part numbers of the form

60XX should be read as 6XX (e.g., f) Next, remove the counter from Pgys and
Dgoos > Deas )- connect the frequency counter to J,ges oOn

the RF unit.
g) The local oscillator frequency must be
a) Disconnect Pggaq from its jack (Jsp03) on the adjusted by the appropriate trimmer capaci-
AF unit, and connect the RF probe of the tor, corresponding to the CHANNEL selector.
VTVM to Pegas . Adjust the trimmer capacitors on the CAR-

RIER/LOCAL OSC Unit as shown below to

b) Adjust Tggo: for maximum deflection on the _
the exact crystal frequencies.

VTVM. The nominal value is approximately

0.2 volts. GHL: FChosy
CH2: TCggoz
CH3: TCgg03
CH4: TCyso0a
CH5: TCgo0s
CH6: TCeooe
2. Tone Oscillator Alignment
_ Qo0
TCeop1— TE;;D a) Connect the frequency counter to TPig
TCxisa TC e on the AF unit, turn the CALIB/CALL switch
TCssisad TFknna to CALL, and adjust VR for a frequency
of 1500 Hz +20 Hz.
| N ] b) Connect the AF voltmeter to the internal
$‘3”“3 ¢ TCH{;,.;.,? speaker terminals, and turn the CALIB/CALL
Egoi— i et P switch to CALIB. Adjust VR0 on the AF
Taons unit for a reading of 0.45 volts on the AF
voltmeter.

c) Connect the AF voltmeter to TPjp0;, turn
the CALIB/CALL switch to CALL, and adjust
VRip0s for a reading of 80 mV on the AF

voltmeter.

REGULATOR/CONTROL UNIT
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SERVICING
MODIFICATIONS

LSB FILTER INSTALLATION

N T s N ) ¥ (o

1) Remove the bottom cover of the trans-
ceiver, and carefully disconnect all connectors
on the IF unit. Then, unscrew the four IF i # e - S Q)
unit mounting screws on the comners of the D € L i

unit.

2)  Install the LSB Filter on the IF unit using the S 0
nuts provided, in the space beside the existing e U
IF filters. Solder the pins of the filter to the ° of| N\
circuit board.

3) Install the IF Unit in exactly the same
configuration as before, and secure it with
the mounting screws. Connect all plugs to
their jacks, and close the transceiver.

BOTTOM VIEW

LSB FILTER
XF-10.7 HL-a

USB FILTER
XF-10.7 HU-A

AM FILTER
XF-107 HA

LSB FILTER

Lock Washer
SpringWasher
Mut

Solder
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OPTIONAL CRYSTAL OVEN INSTALLATION

1)

3)

4)

6)

Remove the bottom and top covers from
the chassis.

On the bottom side of the transceiver, dis-
connect P,g on the IF unit, and P,; on the
AF unit. On the top side, disconnect Py and
Py, on the RF unit. (Refer to Figures 1 and
2.)

Unscrew the four CARRIER/LOCAL OSC
Unit mounting screws marked A on Figure
2.  Then remove the CARRIER/LOCAL
OSC Unit mounting plate from the unit.

Affix the mounting plate to the crystal oven
with the screwsTemoved in step 3.

Secure the crystal oven with the mounting
plate, in exactly the same configuration as
the CARRIER/LOCAL OSC Unit was previ-
ously.

Connect all plugs to their appropriate jacks.
(Pios t0 Jio0s - Peor 10 Jioo7s Peio 1O Jag07 and
Pyss to Jagos ). The heater cable (Pgsp ) should
be connected to Pse. This connector had

Jiaoy/Psaur

J100s/Psoos

RF UNIT

e

R

‘___....--'“P39

TOP VIEW
Figure 2

7)

J3003/Ps24(Psnzz)

SERVICING

previously remained loose, near the CAR-
RIER/LOCAL OSC Unit. (Refer to Figures 2
and 3.)

Crystals used in the oven differ from those
used without. and so new crystals must be
installed when the oven is added. See the
procedure on the following page.

J2007/Pe1a(Penis)

N I o R e i W |

L
5 Rl :
D AF g = [:] o
UNIT \
—— (1]
. ﬁ IF UNIT
S E o H o
O
— =

BOTTOM VIEW
Figure 1

J1007/Peoz Jioos/Psos
!

Lo O o O o |

N
g [ i I
0o CRYSTAL
D OVEN
UNIT
RF UNIT 1 q ;
o ) /P540
N— @) P
T i n;) k_
TOP VIEW
Figure 3



SERVICING

CHANNEL INSTALLATION PROCEDURE

The channel installation requires a channel crystal,
capacitors, coils, and some jumper wires. The exact
value of these parts should be determined in ac-
cordance with the following instructions.

The formula below is used to determine the exact
crystal frequencies:
Crystal = Channel frequency + 10.7 MHz

NOTE:

The specifications for crystals used with the
oven differ from those used without the oven,
so when ordering crystals, please state clearly
the 8-digit part number (H...) given in the
Table below, along with the channel frequen-

cy.

. ,z__;“.__‘ b &I
=~ erE|
B8 [

Al

= 1
These locations used
for TX crystals for
semi-duplex channels.

SIMPLEX CHANNELS

Referring to Figure 4, install the crystals into
the sockets on the CARRIER/LOCAL Unit.
Be sure to install the correct crystal in each
socket, according to the channel number. If
the FT-180Ais equipped with a crystal oven,
the CARRIER/LOCAL Unit is located within
the oven.

Unplug all connectors on the RF unit, un-
screw the four mounting screws, and remove
the RF Unit from the chassis.

Referring to Figures 5 and 6, notice that each
of the six channels has two transformers,
together with their associated capacitors,
which must be selected to correspond with the
desired chan&el frequency. Obtain the correct
values for these transformers and capacitors
from the BAND TABLE on page 44, and
install in the correct locations on the RF Unit.

. CH3 simplex or CH3 RX only
____ CH2 simplex or CHZ RX only
. CH1 simplex or CH1 RX only

These locations used
for RX crystals for
semi-duplex channels.

CRYSTAL LOCATIONS

Figure 4
CRYSTAL DATA
w/o OVEN w/OVEN
Location number X6007 | X6001-X6006 X607 X601-X606
Part number HO102387 | H0102391 H0102730 H0102390 |
Function Carrier Local Carrier f Local
Holder HC-42/U HC-42/U HC-42/U HC-42/U
Frequency 10.7 MH_z CH+10.7(MHz)| 10.7 MHz CH+10.7 (MHz)
(12.3 MHz to (12.3 MHz to
28.7 MHz) 28,7 MHz)
Mode Fundamental Fundamental Fundamental Fundamental
Load capacitance 24 pF 28 pF 24 pF 28 pF
Parallel capacitance 34 pF+0.3pF SpF=0.5pF 3.4 pF £ 0.3 pF 5pF £ (.5 pF
Effective resistance less than 400 less than 408 less than 400 less than_4OQ
Drive level 1 mW 1 mW _ I mW I mW
Frequency tolerance tSO_ Hz o £10 ppm _ir 50 Hz =10 ppm
Frequency stability £10 ppm (-10°C to 50°C) 10:1 S ppm/°C (70°C_'t0 80°C)
Oven temperature = : 75°C=+3°C
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For example; to install 2182 kHz into channel
1, find the values for 2.0—2.5 MHz in the
BAND TABLE. There we find that the trans-
formers should be part no. L0020973, and the
capacitors, 100 pF. From Figures 5 and 6 we
see that the transformers should be installed
in locations Tgp. and Tiges, and the capaci-

tors in locations Cygay and Cigs; (for CH 1).

Part A in Figures 7 and 8 illustrates the
jumper wires that must be connected between
Jo7 and J;, or J;» on the RF Unit (if all six
channels are to be simplex). If some channels
arc to be semi-duplex, install only those
jumpers corresponding to the simplex chan-
nel(s).

SERVICING

Even numbered transformers T1002—1012

CHI CHZ CH3 CH4 CH5 CH6

TX CH RX CH y12 LPFSELECT
SELECT SELECT JUMPER

Odd numbered transformers T1003—1013

Figure S RF Unit

T1002 T 1004 T1006 Tioc8 Ttoi T2
L
i — —= T == =
Cio21 Clo22 G023 Gln2e L1oEs 1026
Ciasr Ca58
= i
w1 Tioes L[ Tioes T 1007, Titoe 11011 B!
! T T
- | iy otosd /1 Biosy
|
RF Unit — component side
Figure 6



SERVICING

5

Referring to Part B in Figures 7 and 8, install
a jumper from the point adjacent to the pin
of J,, corresponding to the channel being
installed to the point connected to the pin of
Jos corresponding to the LPF whose fre-
quency range includes the channel frequency.
For example, if Channel 1 is to be 2182 kHz,
connect the jumper from the point next to
pin 2 of J,, to the 1.6—2.6 MHz point next
to Jge. If more than one channel is in the
same LPF band, simply make multiple con-
nections to the point adjacent to Jye.

Note:

Improper jumper connections may damage
the lowpass filters and final transistors.

6.  When all desired channels have been installed,
return the RF Unit to its original position and

replace the mounting screws and connectors.

LS ] = o Ya PE CCeios ’
6“%'4 ;941[:[] 2 % oTlap- reo b Figure 7
¥ =031 Q02 o5 & 1k 1k
12128 @it caz F Rl oo I
+OTO RCBEE ' & T ¢ I
R c57 R37 L20
) i B O
D24 D25.¢ Channels 1—3 and 4—6 jumpered
o © A for simplex operation
(@)
JF 108/t 4F Q%I H
SO— ces & c70
=
RA7 R48 gCH LPF FREQUENCY RANGE
P07 SCH
JOTaCH
3CH|/] A 1.6 MHz — 2.6 MHz
o8 Q0% ) ;
= 2CH ‘
5Q g _”_'CH : B 2.6 MHz — 4.2 MHz
© co2
R72
0@
4 k¥ R75 = R73 C 4.2 MHz — 6.8 MHz
e [@-uE-e
O s
) 7 c93| ¢
ng[ N D 6.8 MHz — 11.1 MHz
59 F casl {l
P06
J o e E 11.1 MHz — 18.0 MHz
CH1 CH3 CH5H B Lrr SELECT JUMPER (CH1 — 2182 kHz)
CH2 cCH4 CH6
= LS T 3 L ] i » o | »
o3 st Rt i ks ”’%5 @i COUIRTE AR A 3 g 9 i
i ‘tlgi 22T N e i daeBl " T S9H S Ojiw
u?_;‘lﬁ;"‘ ‘n;‘?..v—\m- kt\.u“_ | I..,‘E_
2 ST TwTa b e “‘5;2 i 23
Teeldlsl o Rlaf L Les | b i
T e [od 5 > | 1
1r~ : EE? TE I:E Qo9 g
78 A kls e 3SKT36R fggs}
o s — EFT imH ¥
= 1.
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SEMI-DUPLEX CHANNELS

Referring to Figure 4, on the CARRIER/
LOCAL Unit, install the RX crystal for the
semi-duplex channel into location 1, 2 or 3;
and the TX crystal into location 4, 5 or 6,
respectively. That is, if CH 1 is to be semi-
duplex, the TX crystal goes in the CH 4 posi-
tion; CH 2 semi-duplex TX crystal in CH 5;
and CH 3 semi-duplex TX crystal into CH 6.

Referring to the BAND TABLE on page 3-40,
determine the values of the transformers and
capacitors needed for the RX and TX fre-
quencies. Install these parts in the locations
listed below and shown in Figures 5 and 6.

CHANNEL 1:
CH 1 (RX)
CH 4 (TX)

CHANNEL 2:
CH 2 (RX)
CH 5 (TX)

CHANNEL 3:
CH 3 (RX)
CH o6 (TX)

T1002 bl T1003 a2 CIO‘ZI s CIDSS

T1008: T1009 3 (1024 L] CIOSG

T1004 C} TIOOS ] C1022 ) C1054

Tll)lO s TlOll ] C1025 ’ CIOST

TIOOB 3 TIOD'? > C1023 > ClOSS
I'-[“1012 ] T1013 3 C10265 Cl 058

SERVICING

Install the Channel Select Jumper(s) from the
point adjacent to Jy; to the point adjacent to
J,, for the semi-duplex channel(s) being
installed, as shown in Figure 9.

Referring to step 5 and Part B of Figures 7
and 8 in the Simplex Channel procedure,
install the LPF jumper(s) for the TRANSMIT
frequency in the CH1, CH2 or CH3 positions
(points in common with pins 4, 5 and 6 of
J,,, respectively). Do not install any LPF
jumper for semi-duplex channels in the CH4,
CHS or CHG6 positions.

Referring to Figure 10, cut the wire to con-
nector P;, that corresponds with the CH
location that is being used as the transmit
frequency for the semi-duplex channel. That
is, if CH1 is to be semi-duplex, cut the wire
to pin 4 (designated CH4 in Figure 10). For
CH2 semi-duplex, cut the wire to pin 5 (CHS);
and for CH3 semi-duplex, the wire to pin 6
(CH®6).

SEMI-DUPLEX JUMPER CONNECTIONS

Figure 9
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SERVICING

FT-180A 6. Connect one end of each of the supplied
MODIFICATION PROCEDURE connection cables to the RF Unit: P, to
FOR USE WITH THE FH-180 Jio105 Pty Y0 Jyg1, and Py 10 Fig4a-
Kit required: Part number D3000266 7. Referring to Figure 12, install the Remote
Control Unit (supplied with the kit) using the
1. Disconnect the FT-180A from the power the supplied mounting screws. Make sure that
source, and remove the 4 screws affixing the no wires or connectors are pinched or trapped
top cover. Loosen the side plate screws, and beneath the Unit.
remove the cover.
8. Connect the other ends of the new connection
2.  Referring to Figurell, locate the two screws cables to the Remote Control Unit: Py to
affixing the Connector Unit. Remove these Ja0s, Pso t0 Jope , and Ps; to Jop5 .
screws, but do not remove the connectors
from the Unit yet. Q. Disconnect the following plugs one at a time
from the Connector Unit, and connect them
3. Carefully disconnect plugs Py, P,; and Py, to the jacks on the Remote Control Unit: Pys
from RF Unit (previously beneath the Con- to Jaor, Pag to Jiss, Pas to Jipy and P to
nector Unit). Also disconnect plugs P,; and 5
P,, from the Connector Unit.
10. Connect Ps, from the new CHANNEL selector
4. Remove the CHANNEL selector knob, mount- switch to J,,5 on the Remote Control Unit.
ing nut and washer, and remove this switch
and its wires disconnected in the previous 11. Replace the top cover and its 4 screws. This
step. completes the modification.
5. Install the new BCD switch supplied with the
kit, with wires and plug Ps, .
CHANNEL SWITCH CHANNEL SWITCH
B o | | onh o o f—|r4n i B ]
s il — J703/P47 J?OB!P&E
J1602/P44 —_ | 5 EBUI:I L — [] ]
J1605/P47 \D DH_EMBOG;NB o }]IEQ J705/P4g d'»—J‘PDEIPSD
— oa1011/P1 =
iiias __‘-Eﬂ —CONNECTOR UNIT LG A I:l REMOTECNTLUNIT N
J1603/P45 50 OF—.J1604/pas 3 TR e 5 o °
RF UNIT \ RF UNIT —q
T \ J701/P45 J702/P46
I+ — T i I i 11 i
CONNECTOR UNIT
| I ]
Fig. 11 Fig. 12
TOP VIEW
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SERVICING

REMOTE CONTROL UNIT
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SERVICING

SOLDERING TECHNIQUE

SOLDERING AND DESOLDERING
TECHNIQUE ON PRINTED CIRCUIT BOARDS

The FT-180/180A circuit boards are tough, but
mishandling during soldering can cause circuit
traces to “lift.” While this does not cause perma-
nent 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.

. Use only a 12 to 30 watt chisel-tip soldering
iron. Yes, “repairmen” have been
known to use small blowtorches on cards.

some

=

Use only a soldering iron equipped with a
three-wire cord, with the tip grounded. Also
acceptable is a soldering iron isolated through
a transformer. An old soldering iron or gun
may have 117 volts on the tip, and will
certainly cause more damage than it repairs!

3. USE ONLY 60/40 ROSIN CORE SOLDER.
Acid core solder should be thrown away if
you find it in your radio shop!

Use a solder sucker and solder tape to ensure
a professional repair job.

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

INSERTION OF PARTS ON CIRCUIT

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

S[@Z (a) Bend leads slightly

:%B:: (b) Straight-in mounting

3-18

NOTES ON USE OF CMOS IC’S:

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

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

When installing a CMOS IC 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 [C!).

When soldering a CMOS IC 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.

BOARDS

Vertical mounting

Preformed disc ceramic
capacitor

Preformed resistor, diode, etc.



BASIC SOLDERING PRACTICE EXAMPLES OF POOR SOLDERING PRACTICE

Solder bridge (caused by use

(1) Prepare soldering iron and of too much solder)

solder.

(2) Apply soldering iron to
surface to be soldered.

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

(3) Apply solder to heated work, resulting in poor solder
surface. flow)

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

(5) Remove iron from work.

Do not apply more heat
than necessary for good
TIIIRRTTITTTT solder flow. Unstable joint (caused by in-

sufficient heat or solder)

*iﬂ -
Soldering to terminal posts:

(Be certain to apply heat to

both post and wire.)

Iron 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

‘“Lifted’” Trace

Terminal

Base Material

Square Cut—>‘/‘

Coat Cut Area With Eastman 910




BOARD LAYOUT

PA UNIT

=
L pF/ALC
S o

UNIT

(FT-180)

MR ———

Tk j LPE
m—LPF/ALC

-J. unNIT

VR ——

i.

I'i

g}

1%, K _connecTor
| e
0=

:: uNIT

:]I OR OPTIONAL
ol
30

CARRIER/
LOCAL
UNIT

REMOTE
CONTROL )
UNIT

(FT-180A)

TOP VIEW

(FT-180)

(FT-180A)

BOTTOM VIEW

3-19



SERVICING
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RF UNIT PART
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SERVICING
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AF UNIT P

Viewed from component side
No used Q3002, Q3005

AF UNIT VOLTAGE CHART (DC VOLTS)

C E B REMARKS
Q3001 3.0 1.6 2.2 TX
Q3003 5.2 1.8 24 X
Q3004 7.1 3.8 4.4 X
Q3007 1.9 17 2.4 RX (SSB)
Q3009 7.2 31 3.8 RX
Q3010 5.0 1.2 1.8 RX
Q3011 0 0 0 RX SQL: ¢
Q3013 7.4 PR 33 CALL ON 1 2 3 4 5 REMARKS
Q3014 3.8 1 1.2 CALL ON Q3012 0711071 0 6.3 | 13.0 | RX
1 2 3 4 5 6 7 8 9 10 11 12 13 14 REMARKS
Q3006 3.5 28| 28| 35| 0 10.21 0 6.5 0 6.5 0 10.2( 0 0 TX
Q3008 0 0 NC | NC | NC | NC 0 NC| NC | O 0 |7.8/0/0/7.8| 7.6 | RXSSB/A3H
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Power SwW
127 ) ACC(T05)

EXT SP

E
SHUNT (+)

I

I3
TX 12V (PA)

™
|

7 72| 13

i

Bl ¢ 72| 77| 72 FL

o

L
;;G

B 2l

QOl ICL7660
| 39nh Dol \810eT

Rrob 65

Q03 wPCl4308

Lo2 39mH

Q02 2SCI959Y

D03 (oD

poq rop)

RLOT|RLOZ  RLO3

ZEN

cl5
2o
D02 BZ 140

RLO4

A1

o
O

O RxW}
:H'D(‘BV SW

Do (31007

»

@
0| rx 8V
o

Rro& 56K

REG/CONTROL UNIT

VRO! K
iy
YA

cez 0.04T

3+

DoOT ISI555
Dof 151555

mL 02

RL o3

RL o4

]

MIALALLA

LI

~| n| w| ®

1S 1855

33IM

oz2

VROZ 220
o K
2 004t

3

c23
aoay

103 loouH

Q5001 IC type —8V Supply

VROZ 47k

1357

Q| GND
o

SHUNTE)

AsH
ANT RL
GND

1%
NC

BIR
BAND

T 8"
™ 127

% 12V

A

GND

1271 (AF PA)

© | 1zve(CR)

11 1273 (EGRY)
9]
o

CARRIER 87
RX METER
TX METER
METER COM

O | AsH Rx oD

AszH TX@ND
SS8 GND
GND

538 RX 8§V
AABHRX BV
-8V

558 *8Fhay I
PTT

RRIFALC 0UT
SSBALC IN
AsH ALC IN

GND

1O [ SHUNT =)

SHUNT ()

O | MURCE

METER SW

}Fwn SET VR

3-26



' O

a

TEETITTT

cl7

Viewed from component side

o1 tnd
W
Z - cp I a9 . 4
DOl iy
8
[P —
iy _I | 1
&bl "h—-—lé: +
a “o/l® ;
! & u.»-‘: P B-Z 2 A Q@ oo
i 8 Dol
v
o] s T

Viewed from solder side

REG/CONTROL UNIT VOLTAGE CHART (DC VOLTS)
c E B REMARKS

Q5002 13.1 12.4 13.1

Q5004 11.7/1.5 0/0 0/0.8 SSB/A3H

Q5006 11.7/0.9 0/0.8 0/1.4 RX/TX

Q5007 11.7/0.9 0/0 0/0.8 "

Q5008 11.7/0.8 0/0.7 0/1.3 IN | ouT

Q5009 11.7/0.8 0/0 0/0.7 " Q5003 11.8| 8.0

1| 23 (4 |5 {6 |7 |8 |9 |10|11[12]|13]|14 15| 16 | REMARKS
Q5005 N.C| N.C| 0/7.9|8.0/0|8.0/0 0/7.9/0/8.0| 0/0 |0/7.9|7.9/0| 0/7.9|8.0/0|8.0/0|0/8.0| 0/7.9|8.0/8.0| RX/TX
1 [ 2|3 | 4|5 |6 |78

Q5001 NC| 40| 0 |-33|-38| 29|38 79
‘ COLLECTOR PIN 9\
— EMITTER uPC14308 GROUND

(uPC7808H)
PIN 16 PIN &
PIN 8 -
NOTCH
PIN 1 PIN 4
25C1815Y MC14572UB By NOTCH
25C1959Y

ICL7660CPA
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10W PA UNIT PARTS LAYOUT

PA UNIT VOLTAGE CHART (10W MODEL)

10w MODEL

(DC VOLTS)
c E B REMARKS
Q7001 13.5 1.0 1.9 TX
Q7008 13.5 0 0.7 TX
Q7003 13.5 0 0.7 TX
Q7004 13.5 0.7 1.3 TX
COLLECTOR
EMITTER
COLLECTOR
25C2166
EMITTER
BASE
COLLECTOR \\:_-.:'v’
o>
\COLLECTOH
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Viewed from component side
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(Q14..) — (Q90..) or (Q80.. )

50W/100W MODEL Viewed from component side

PA UNIT VOLTAGE CHART (50W/100W MODEL) (DC VOLTS)

c E | B } REMARKS
Q8001/Q9001 |  13.5/13.5 05/0.5 | 1.3/13 S0W/100W TX
Q8002/Q9002 |  13.5/13.5 o0 | 0.7/07
Q8003/Q9003 |  13.5/13.5 0/0 0.7/0.7
08004/Q9004 |  13.5/13.5 0/0 0.7/0.7
08005/Q9005 |  13.5/13.5 0/0 0.7/0.7
Q8007/Q9007 8.0/8.0 0.7/0.7 1.3/1.3
IN OUT REMARKS
Q8006/Q9006 |  13.5/13.5 8.0/8.0 S0W/100W

GROUND

__ EMITTER
/— COLLECTOR BASE

g COLLECTOR

OUTPUT
BASE EMITTER
COLLECTOR
EMITTEH/ GROUND
2501589
25C2290 25D288K pRGEa0a
2502395 (LPC7808H)
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CRYSTAL OSCILLATOR UNIT PARTS LAYOUT
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Viewed from solder side

B(G)

E(S)

REMARKS

Q601 4.2 2.1 2.9 Remove crystal from the crystal socket
Q602 5.7 3.4 4.2
Q603 5.6 2.0 2.7

Q604

6.1

5.6
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SERVICING
OVEN CONTROL/HEATER UNIT PARTS LAYOUT
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OVEN CONTROL UNIT/HEATER UNIT VOLTAGE CHART

(DC VOLTS)

oD | ES) | B©G) REMARKS
Q301 13.5 10.5 11
Q302 10.5 0.5 1.1
Q402 13.5 11.2 11.8
1 l 213 |4 | 5| 6| 7| 8 | REMARKS
Q401 0 [ sol 900 | o |18 135 0
SOURCE
SOURCE
DRAIN
GATE
GATE DRAIN T
2SK19TMGR 2SK192AY
COLLECTOR
EMITTER COLLECTOR BASE
BASE
EMITTER
COLLECTOR
2SC1923R 25D717-0
(25D1064Q/R)
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LPF/ALC UNIT VOLTAGE CHART
(DC VOLTS)
C E B REMARKS
Q4001 -3.3 —0.6 0.7 TX
Q4002 3.9 —3.4 -3.3
Q4003 -2.9 —0.6 —1.0
Q4004 -2.9 —0.1 —0.6
Q4005 38 | 33 | —29
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SERVICING

FAULT IDENTIFICATION AND LOCALIZATION

The process of troubleshooting any electronic
equipment is highly individualistic. Fundamentally.
though, the process is one of logical elimination.

Begin with a visual inspection of the transceiver,
looking for broken, discolored, or charred com-
ponents. Smell the unit, as transformers smell
differently than resistors, etc. If you do find a
component that is cooked, remember that another
fault may have caused the destruction of the part
yvou have located.

Initially, turn on the receiver, and check out only
the RX side. Any malfunctions vou detect on the
receiver side should be repaired before vou check
out the transmitter. In doing this. you may well
cure the entire problem, as much circuitry is shared
on TX and RX,

The logical process of fault identification is to
determine the missing function (no RX on USB),
then the board at fault (IF UNIT), then the bad
circuit (USB filter), then the malfunctioning part

(Q300’I )

3-36

If, after the receiver inspection is completed, all
appears OK. switch to the transmit side. following
the same logical procedure (function board

Concentrate on those

circuit — component).
sections unique to the transmit side, as you have
already performed a thorough checkout of all
receiver and shared circuits. Use only a dummy

load. NEVER troubleshoot using an antenna.

In this manual, we will provide troubleshooting
advice which leads you directly to suspect com-
ponents. As there are some 2,000 parts in the
FT-180, though, it obviously is impossible for
us to trace the path of every possible malfunction
in the radio. Therefore, if our tips do not lead to
identification of the trouble, the logical elimi-
nation process is the way to go.



SERVICING
TROUBLESHOOTING

A FUNDAMENTAL ANALYSIS OF THE TROUBLE

The failure may be caused by one of the following:
1) Mechanical defect

2) Electrical defect

3) Others (Murphy’s Law, etc.)

1. MECHANICAL DEFECTS

Typical examples of mechanical defects encountered by the technician are:

a) Damage from shock during transportation (remember the unit was probably subjected both to
sea and truck shipment).

b) Damage caused by vibration in service.
¢) Damage caused by forcing stubborn knobs or switches. This difficulty is usually preceded by one

of the two above defects.

2. ELECTRICAL DEFECTS
Typical electrical defects encountered are:

a) Part(s) failure caused by aging;

b) Failures caused by improper application of supply voltage or by voltage spikes;

¢) Improper operation (e.g. transistors without load — this usually points to a failure elsewhere, in
addition to the damaged transistor or IC).

d) Loose connections, at the power receptacle, caused by cold solder joints, etc.

3. OTHERS

Among the miscellaneous types of failures or difficulties encountered are:

a) Antenna troubles — be on the alert for antenna problems when the owner of the just-aligned
transceiver complains of difficulty “when I switch to the antenna.”

b) Poor power source — extremely high or low voltage, insufficient capacity, poor regulation, etc.
¢) Murphy’s Law — use of a non-Yaesu microphone with different connections, for example.

(See page 1-6.)
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RECEIVE

Problem Condition Probable cause(s)

(1) Nothing happens {a) Fuse OK Defective power switch

when switched on Defective DO1
Defective J5001, J5002
Defective RLO1

Loose contact at Power Jack JO4

(b) Fuse blows Defective C03, 04 or 05

Defective Power Connector J04
+13.5V line shorted

(2) No reception

(a)

(b)

(c)

S-meter OK, no audio
output from speaker

No audio output on SSB

No audio output on AM

Defective speaker

Defective EXT SP Jack J0O3

Defective J5001, J5002

Defective PHONE Jack J02

Defective J3006

Defective audio circuit around Q3011, Q3012 and
associated circuit

Defective Q3008
Defective J3005
SSB RX 8V line shorted
Low carrier level
Defective Q3007
Defective J3004
Defective T3002

Defective Q3008 (PB2270B)
Defective J3005

(3) Squelch inoperative

(a)

SQL control does not
function

Defective Q2013 and associated circuit
Defective Q3011 and associated circuit
Defective VR02
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TRANSMIT

Problem Condition Probable cause(s)

(1) No power output {a) No power output ¥ Loose contact at J1003

* Loose contact at J1006

| Defective Q1003 and associated circuit

' * Defective Q1002 and associated circuit

! * Defective Q1008, 1009 and associated circuit

* Defective RL4011

* Defective Q7001, 7002, 7003 and associated circuit

| * Defective 08001, Q8002, Q8003, Q8004, Q8005 and
associated circuit

‘ (b) No power output one or * Defective RL4001—RL4010
more channels Defective LPF circuit
* Defective J4003
* Defective T1002—T1013
Low local signal level

| (2) Poor TX performance (a) No power output on * Defective microphone

LSB/USB and no modula- * Loose contact at microphone connector JO1

tion on AM mode *  Defective J3001

* Defective Q3001, Q3003, Q3004, Q3006 and
associated circuit

* Defective VR3001 |

* Defective J3006

* TX 12V line shorted

(3} No change over from (a) TX OK in CALL position * Failure in PTT line

RX to TX * Defective MIC PTT switch
* Defective JO1 MIC JACK
Loose J5006 connection

(b) No TX in CALL position * Defective Q5005, Q5006, Q5007
* Defective RL5001, RL5002
* Loose J5001, J5002 connection

(4) Inoperative on AM (a) No power output * Defective Q5005, Q5008, Q5009
mode * Defective J5004

* Defective SOb (MODE)

* Defective RL5003, RL5004

* Defective J2007, D2011

* —8V line shorted

(5) Fuse blows on (a) OKon RX * TX 135V line grounded
transmit * Defective 1T0W AMP unit
* Defective PA unit
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\ (6) Abnormal meter {a) Meter does not deflect at all * Defective MO1
operation * Defective S04

* Defective JO8

* Defective JOG

* Defective RL5002

(b) S-meter does not function * Defective Q2011, Q2022
* Defective J2004

* Defective J5006

* Defective RL5002

(c) FWD. REF meter does not * Defective S04
function * Defective J5008
* Defective J4001
* Defective D4015, D4016

(d) Source meter does not * Defective J5008
function * Defective VRB001 and associated circuit
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COMMON CIRCUITS

Problem Condition Probable cause(s)

(1) XTAL OSC Unit (a) Crystal oscillator does not * Defective D6001—D6006
oscillate * Defective channel Xtal

* Cold solder joint between Xtal unit and J1007
* Defective Q6001, Q6002

(b) No carrier output * Defective X6007

* Defective Q6003, Q6004

* Defective T6002

Loose connection at J1007

(2) REG/CONTROL Unit | (a) No DC +8 Volt output * Defective Q5003
* 18V line shorted

(b) No DC —8 Volt output * Defective Q5001 (or O5010) and associated circuit
* _8V line shorted

{c) No TX/RX 12 volt * Defective RL5001
* TX/BRX 12 volt line shorted

(d) No TX/RX 8 volt * Defective RL5001

* TX/RX 8V line sharted
* AM RX 8V line shorted
* Defective J3004

* Defective 02010, D2021

{e) AF circuit appears OK, no * Defective T3002
S-meter deflection * Defective T2003—T2009
* Defective Q2003—Q2009, Q2011, Q2012 and
associated circuit
* Defective XF2001—XF2003 and associated circuit
* Detuned T2003—T2009
* Defective J2004 (RX 8V line)
* Defective L2013, L2017, L2019, L2020 and L2021
* Defective J2009
* Defective Q1001, 1004, Q1005 and Q1006
* Defective T1015, T1016
No local signal
* Defective Q1007
* Defective T1017

(3) Partial reception {a) Poor reception on one or * Detuned T1002—T1013

more channel (some * Defective T1002—T1013
channels OK) * Channel switched control line open or shorted

Low local signal level
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BAND TABLE
FREQ.
RANGE TRANS-
MoDIFICA- | FREQUENCY | porMERS |oty CERAMIC CAPACITORS Qty
TION TIUOZ_TIDIB (Ci021_10'265C1053_-1058)
KIT NO.
D3000116 | 1.6— 2.0MHz | 10020973 | 2 SOWV 180pF CH (K02175181) | 2
2.0—225MHz SOWV 120pF CH (K02175121) | 2
D3000117 | 2.0— 2.5MHz | 10020973 | 2
2.25—2.5MHz S0WV 100pF CH (K02175101) | 2
2.5 -2.75MHz SOWV 82pF CH (K02175820) | 2
D3000118 | 2.5 30MHz | 10020973 | 2
2.75—3.0MHz SOWV 56pF CH (K02175560) | 2
3.0 —325MHz 50WV 150pF CH (K02175151) | 2
D3000119 | 3.0— 3.5MHz | 10020974 | 2 -
325 _3.5MHz SOWV 120pF CH (K02175121) | 2
35_40MHz S50WV 100pF CH(K02175101) | 2
D3000120 | 35— 4ASMHz | 10020974 | 2 : .
40— 45MHz S0WV 75pF CH (K02179018) | 2
D3000121 | 45— 50MHz | 10020974 | 2 S0WV  56pF CH (K02175560) | 2
50—55MHz S0WV 62pF CH(K02179017) | 2
D3000122 | 50— 60MHz | 10020975 | 2
55_60MHz 50WV 47pF CH (K02175470) | 2
60— 65MHz SOWV 39pF CH (K02175390) | 2
D3000123 | 60— 7.0MHz | 10020975 | 2
65— 70MHz 50WV 33pF CH (K02175330) | 2
D3000124 | 7.0— SOMHz | 10020976 | 2 SOWV  51pF CH (K02179016) | 2
D3000125 | 8.0— 9.0MHz | 10020976 | 2 SOWV  39pF CH (K02175390) | 2
D3000126 | 9.0— 102MHz | 10020977 | 2 SOWV  39pF CH (K02175390) | 2
*D3000401 | 102—11.7MHz | L0020977 | 2 50WV  27pF CH (K02175270) | 2
D3000127 | 11.7— 140MHz | 10020977 | 2 SOWV  15pF CH (K02175150) | 2
D3000128 | 14.0— 17.0MHz | 10020977 | 2 SOWV  6pF CH (K02173060) | 2
D3000129 | 17.0— 18.0MHz | 10020977 | 2 50WV  3pF CH (K02172030) | 2

* Channel frequencies in this range cannot be installed in the special 9.1 MHz IF version.
#* Channel frequencies in this range can only be installed in the special 9.1 MHz IF version.
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REPAIR PARTS

PARTS LIST
MINI CONNECTOR
Symbol No. Part No. Description P1 (with wire) T9204200 5251-02
TRANSISTOR P2 ( » ) T9204201 5251-09
Ql G3408440Y | 2SD844Y P3 ( ) T9204202A | 525102
P4 (v ) T9204203 5251-02
P6 (o ) T9204205 5251-02
DIODE P8 () T9204207 5251-06
D1,2 G2090306 Si 10E1_ (AM) P9 ( ) T9204208 525106
D3-8 G2015550 " 151555 PIO( ~ ) T9204209B | 525107
D9 G2090027 | " 18853 P11 ( ) T9204210B | 525106
[ P12 ( ) T9204211B |  5251-06
o _ RESISTOR P13 ( ) T9204212 5251-02 i
Rl J10276100 | Carbon Composition P14 ( ) T9204213A | 5251-10
12WGl 100 [ PIS( ) | T9204214 5251-02
R2 110276101 . » n 1009 | P16 ) T9204215 5251-05
R3,5 101245472 | Carbon film 1/4WTJ 4.7ke | PI7( ~» ) T9204216A | 5251-12
R4 (10W model) | 132009003 | Meter Shunt 0.125Q P20 ( ) T9204218A | 525107
R4 (S0W model) | 132009004 ~ e 0.0259 P22 ( ) T92042198 | 525107
[ R4 (100W model) | 132009004 | «  «  0.0259 P26( ) T9204221 | 525106
B - ] PZT( » ) T9204222 5251-11
B P29 ( ) T9204223 5251-09
. N POTENTIOMETER P31 ( ) T9204224 5251-13
VR1 762800059 | DMI0A679A 10kA-10kQB [ P32( «~ ) T9204225A | 5251-13
VR2 | 162800058 | DMI10A679A - 10ke2Bx2 P33( ) T9204226 523903
VR3 750710502 | V10K-8-1-2 5KB P34 ( ) T9204227 5251-08
i P35 ( ) T9204228 5239-09
CAPACITOR P36 ( ) T9204229A | 5251-13
C6—-12,14 K13179008 | Ceramicdisc SOWV ~ 0.01xF [ P37( = ) T9204230 | 5251-03
(DD106F103Z50V) P38( ) T9204231 525107
C1,2,13 [ K13179009 - " v 0.047wF | P39O( ~ ) T9204252A | SMR-03V-B
(DD110F473Z50V) ] -
C3.4 K19149025 P « 25WV  0.1pF
(UAT13X104K-L46AE) LAMP
KS K40149006 |  Electrolytic w  2200uF | PL1 Q1000045 12V 15mA__ K0,303,60
(25RE2200) ~ [PL2 Q1000039 | 14V O0.12A  MI1041:59
METER -
M1 M0290025 AP-170
SPEAKER
SP1 M4090055 SM-57P 40 FUSE HOLDER
B | FH1 P2000004 F-3294
RELAY
RL1 M1090018 G4W-11123A-B 12VDC
- TERMINAL BLOCK
SWITCH Q6000061 ML3182-15P
s2 N2090021 8A-1011
S3 | N2090026 8A-2041
s4 N019008S SRN2044 -
S5 N0190059 SRN1043
S6 N0190038 SRN3066
S6 (Remote) N0190122 1-1-6 GS (BCD) R
S1 (FT-180) N2090021 8A-1011 Symbaol No. Part No. Description
S1 (FT-180A) N2090032 8A-3021 PB-2269C F0002269C | Printed Circuit Board
(FT-180) C022690A P C Board with Components
RECEPTACLE (FT-180A 10.7MHz)| C022690B
1 P0090158 FM214-8SS (FT-180A 9.1MHz) | C022690C
12 P1090134 SG7627 FET
13 P1090005 SG8050 Q10041006 G3801250 2SK125
J4 (FT-180) P0090215 RB19R4M Q1001,1002,1008, | G4800730G | 3SK73GR
36 P1090194 MBR-06B 1003
J4 (FT-1804) P1090036 QS-AB4M
15 (FT-180) P0090158 FM214-8SS i
J5 (FT-180A) P1090096 SC-12HF | TRANSISTOR
17 (FT-180A) P1090149 S-1620A-STA Q1003,1007 3324070 25€2407
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REPAIR PARTS

DIODE B C1045 K02175680 | Ceramicdisc SOWV  68pF
D1001-1010, G2090027 Si 15853 (DD107CH680I50V)
1027-1030 _ o | C1046 [ K02175101 | Z “ 100pl |
D1011-1026 G2090118 Schottky barrier 18597 (DD107CH101150V)
B B Cl111 K02179021 T - [30pk |
B ] (DD1O9CHI3I50V)
i | REsisTOR C1107 K02179022 - X RTIY
R1065,1085 702245479 Carbon film  1/4W 8] 4.70 N | (DDIDICHI61ISOV)
| R1060,1061 102245829 ) 2 2 g2a | C1073 K02179027 | = v e 270pF |
R1087 702245100 i 5 1002 (DD112CH271J50V) ]
[ R1089 102245180 i % e 1802 C1006,1034, K10179024 o - o 0.01al
[ R1086 102245390 390 {83;‘—“1}23?1{]2‘} 1 (CDSO80XB103KS50)
R1052 J02245470 . : ! 475 1052.1071,1072,
| R1058 1 102245560 7 . . 560 1080,1081,1084,
[ R1055 102245680 p . . 6892 {?‘%;:}?gg’”””'
R1009 102245820 = . . 8¢
R1026,1029,1036, | 102245101 ,. .. . looe | C1003,1008, K19149021 | 25WV 0.047ul
L . | I s, (UATO08X473K-L45AF)
R1015-1021 J02245121 " “ o 12082 1036,1040,1042,
R1062 702245151 7 . . 1508 1044,1065- 1070,
TR1002,1031,1033, | 102245181 . p 06 | Lhiaradaiy
1053 10911093,
[ R1073 102245221 . . , 2200 {?gg 111%39],11131.
R1088,1090 102245271 2702 | 1114-1116
R1027,1037 102245331 5 .. 3300
R1044_1049,1054, 102245391 | . . 3900 | C1001,1002,1004, | K19149025 01ul
1056,1057,1083 i%glmll“’?- (UATI3X104K-L46AF)
R1003.1006,1007, | 102245681 5 W . 6809
1021 C1005 K40170105 | Electrolytic  SOWY  lul
R1001.1030,1032, | 102245821 . .. 8wa | (SO0RL1)
1082 - C1105 1 k40120106 | n 16WV  10pl |
R1041,1063,1064, | 102245102 . . L. 1ka (16RL10)
1084,1091-1093 C1009 1014, K40129008 " o 33uF
R1034 102245122 b .. 12kp | 1059-1064 (16RE33)
R1050 | 702245152 ” . . . 1.5ka | C1021-1026, - Sec BAND TABLE (page 3-42)
| R1042 102245222 W . 20ka | 10831038
R1094 102245472 - . 4.7ke2 INDUCTOR
R1025 102245562 . . 5.6ke | L1011,1015 L1190016 | FLSH-101K  10OuH
[ R1004.1008,1043, | 102245103 . 10kg | L1001-1003,1013,] L1190038 FLSH-271K  270gxH
1076,1077-1081 1018
R1067 102245183 s 18kez | L1004-1010,1012,[ L1190017 FLSH-102K 1mH 1
R1040,1070 102245223 i , . 22k 1017,1021
R1039 102245273 | . " 27k | L1014,1016 L0020952 0.29uH
R1068 102245473 . 47k | L1019 ~ 10020953 T 060pH |
| R1023,1071 102245154 | . . 150kQ | L1020 10020954 |  0.43uH
102245224 220k -
R1022 102245274 270k -
R1069 102245334 = ® . 330k a TRANSFORMER ]
R1024 102245225 i s 2.2Mq | T1014,1021 Lo020178 |
CAPACITOR T1015,1017,1019, | L0020209 i o
[ C1109 K30176271 | Dipped mica SOWV  270pF | 1020 -
_ (Z17D271K05) [ T1016,1018 10020957
C1103 K30176511 & e P 510pF | T1002-1013 . See BAND TABLE (page 3-42)
(Z18D511K05) T1001 10020545 '
C1007 K30279092 “ » 500WV  750pF -
(DM19D751J5) MINI CONNECTOR
“C1118,1121 K02172040 | Ceramic disc " 4pF 71001,1003-1006 | P0090218 5045-02A ]
(DD104CH040C50V) 71002 P0090225 5045-09A
C1122 K02173060 " o " 6pF 11007 P0090228 5045-12A
(DD104CHO60DS50V) 71008,1009,1011, | P0090222 | S045-06A
C1108 K02179009 " " " 22pF 1012
(DD104CH220150V) 11010 P0090223 5045-07A
C1007,1074,1078, | K02175560 o " " 56pF a
20034086, (DD106CH560J50V) B
' Q5000011 Wrapping terminal C
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REPAIR PARTS

m R2096.2106,2112, | 102245332 | Carbon film 1/4WSJ 3.3kq
Symbal No. Part No. Description R2003 102245472 " " voon 47k0
PB-2273B F0002273B |  Printed circuit board R2094,2099,2103, | 102245562 " i o 5.6ka
(10.7MHz) C022730A P C Board with Components 2019,2126,2129
(9.1MHz) C022732A R2008,2072,2124 | 102245822 [ . 5 v . 8.2k
R2023,2024,2043, | 102245103 " " v w 10ka
c 2049,2055,2075, |
= 2080,2081,2088,
Q2013 G1090248 AN6551 2097,2100,2125
T R2052,2130 102245153 . " o e 15kQ
I ,' FET R2028,2037,2087, | 102245223 e w w22k |
Q2006,2011 | G3801921G| 2SK192AGR ) 2101.2127
Q2007 G3801250 2SK125 R2036,2046 102245273 " » w  w 27kQ
Q2001 -2005 G4800730G|  3SK73GR R2069,2100 102245333 " » o 33kQ
i R2061 102245393 " w o« o« 39kQ
R2033 102245473 " " o« 47ka |
. TRANSISTOR B R2062 | 102245683 I « -~ 68kQ |
Q2012 G3105641R | 2SA564AR _ R2092,2128 102245104 v « o 100kQ
T (02014,2016,2017 | G3315830 2SC1583 R2067 102245124 W « o 120k0
[ Q2008-2010,2015, G3318150Y| 2SC1815Y | R2041 102245154 " " o w 150ka
2019 R2077 102245184 | - e « o 180ka
| 02018 G3318150G| 2SCI815GR | 102245224 o o o 220keY |
) | 102245274 o B W 270kQ
[ DIODE | r2073 102245105 w o IMa
[ D2011,2016,2017 | G2090093 Ge _1IN270
D2001-2010, G2090118 S_chottky barrier 18897 B |
2026-2031 e POTENTIOMETER
| D2019-2023 G2090029 Ge 1N60 VR2001 J51723222 | HI051A009-2.2KB  2.2kQB
D2013-2015,2025| G2015550 si 151555 VR2002 151723102 H1051A007-1KB 1kQB
I G2090027 Si 15853 VR2003 151723103 HI051A013-10KB  10k0B
D2018 2090040 Varactor FC-63 VR2004 151723473 | HIOS1A01747KB  47kQB
CF!YSTAL FILTER ) CAPACITOR |
XF2001 | H1102250 XF-10.7HA  10.7AM C2074 K02172050 |  Ceramic disc 50WV CHSpF
XF2002 H1102030 XF-10.7HUA 10.7USB (DD104CHO50C50V)
XF2003 (OPTION)| H1102031 XF-10.7HLA 10.7LSB 2044 K02173100 . " « » 10pF
| (DD104CH100D50V)
C2024,2061,2068, | K02175101 “ " v w 100pF
MONOLITHIC FILTER 2089,2090,2134 - (DD107CH101350V)
XF2004 | H1102032 10.7MC20 C2091 K02179025 " " v o 220pF
(DD111CH221150V)
- C2001-2004,2007,] K01079024 " . o 0.01uF
- RESISTOR %g?g»ggig%g%%‘ (CDS080XB103K50)
R2066 702245100 | Carbon film 1/4W S 108 2018.202012023
R206S 102245330 " " w330 202?,2%%23[3’23
[ R2001,2032 102245470 PR v . 4l %gig,zoso.z’oss,’
R2051 102245560 o o o 568 2055,2058,2060,
R2004,2038 102245101 “ . w1000 %gggﬁg;g:m?s,
102245121 Ar s £ = 1209 2081—2087,209?,
R2071,2117 102245221 " " W o 2200 2099,2107,2109,
R2040,2054 702245331 . v 3300 %%%2%}%3%}%3
R2007,2010,2020, | J02245471 . " we 4704 21352138
2027,2031,2057,
%???,2095,2105, C2005,2006,2011, | K19149021 . v 25WV  0.047uF
%3%‘{'%8%%’%852' (UAT08X473K-L45SAE)
R2005,2011,2014, | 102245102 " " o 1kQ 2029.2035.2046,
2017,2030,2060, 2047.2049.2051
2063,2078,2083, 2052,2054,2056,
2091,2104,2110, 2057,2059,2062,
2113,2118,2122, 2064,2065,2067,
2123,2131 2070-2073,2080,
R2012,2015,2018 | J01245102 B " o TI 1kQ %??%j%{f?%ﬁ}?ﬁ:
R2084,2050 102245152 o o w81 1.5ke | 2121-2113,
L TS
R2022,2064,2086 | 102245332 . " v oo 3.3k




REPAIR PARTS

C2136,2137 K19149021 | Ceramicdisc 25WV 0.047uF | Q3001 G3307320B | 2SC732BL
(UAT08X473K-L45AE) | Q3004,3009-3011, G3318150Y| 2SCI815Y
T (2025,2031.2032 | K19149025 " " . 0.1.F 3013
(UAT13X104K-L46AE) Q3007 G3318150G | 2SC1815GR
2117 K30176331 | Dipped mica S0WV  330pF | Q3014 G3318150B | 2SCI815BL ]
(Z17D331K05) | T o
& T K30176471 »- v 470pF o i
(Z18D471K05) DIODE .
2095 K50177222 | Myler + 0.00224F | D3006 G2090027 Si 158853 N
(SO0F2U222M) " D3002 3005 G2090029 Ge IN6D
[ C2094 K70167105 Tantalum 3SWV  1uF - ] a
(CS1SE1V010M) = 1
C2139,2140 K70120002 " 16WV  10uF RESISTOR ]
(489D106X0016C1) [ R3070,3071 110276129 | Carbon composition ]
C2096 K40170105 Electrolytic  50WV 1uF 1/2W GK 1.20
(50RL1) R3069 110276229 . S v e 210
C2069,2093,2098, | K40120106 | = T 16WV  10xF | R3037 [ 102245470 Carbon film 1/4W S 4702
2131 (16RL10) | R3063 102245560 5650
| C2101,2105,2106 | K40129008 | = 33uF | R3005 102245101 [ 1000
(25RE10) 102245151 1500 |
o R3068,3074 702245221 " A 2200
R3007 - 102245331 3300
| INDUCTOR R3028,3081 102245471 4709
ng%-ggozﬁ, L1190016 FLSH-101K  100pH [ | 102245681 6800
20”_2058:203}, __2_3935 | 102245821 8200
2032 001 102245102 | " t « 1kQ2
i 702245152 " " v w 1.5k
[ 12029,2030 L1190088 S4-271K 270u4H R3025,3083 102245222 N n . 2.2k
- ] R3079 102245272 |  » - v e 27kR
R3024,3062 102245332 | 3.3k
B TRANSFORMER [ R3084 102245392 | o 3.9k0
T2001 | L0020955 R3008,3049,3054, | 102245472 | v 4T7ke |
T2002 | L0020957 2055,3056,2075 ;
T2006,2007 | Lo020956. R3066,3067,3082 | 102245562 T 5.6k
: - - R3002,3010,3031, | 102245103 | 10kQ
3033,3039,3042,
. MINI CONNECTOR 3050,3051,3053 |
" 12001,2003,2006, | P0090218 5045-02A R3077 102245123 T Ty
2007,2009 R3006,3021,3061 | 102245153 | o " w . 15km
12002 P0090226 5045-10A R3004 | 102245223 i o 22k
12004 P0090221 S045-05A R3040,3080 | 102245273 > - - 27k |
12005 P0090228 5045-12A R3020 102245333 w33k |
12008 P0090223 5045-07A 102245393 o e e 39%kn
_ 102245473 . o 47ka |
R3003 102245563 | . 56k
Q5000011 | Wrapping terminal C R3026,3027 102245683 | o 68k0
' - R3072 102245104 | v * o 100kQ
' R3057,3076 702245184 | . .« . . 180kn
[ N POTENTIOMETER ]
A VR3004 | 151723471 H1051A005-470B 47008
Symbol No. Part No. Description VR3003 1 151723102 H1051A007-1KB 1kQB
PB-2270B F0002270B | Printed Circuit Board VR3006 151723472 HIDS1A0114.7KB  4.7kQB
(FT-180) C022700A P C Board with components VR3001,3005 J51723103 | HI051A013-10KB  10k0B
(FT-180A 10.7MHz)| C022700B VR3002 151727473 Hi021A31747KB  47kQB |
(FT-180A 9.1MHz) | €022700C
R e i I ——
Q3006 G1090340 MC1496P T CAPACITOR ]
Q3008 G1090124 MC14016BCP " C3001,3002 K02175101 | Ceramic disc SOWV CH100pF
Q3012 G1090284 uPC2002V (DD107CH101J50V)
C3036,3037 K02179025 | " " w o 220pF
(DD111CH221I50V)
TRANSISTOR C3004,3025 K12171102 o " v e 0.001pF
Q3003 G3307320G| 2SC732GR (DD104E102P50V)
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REPAIR PARTS

C3024—3035,3038,] K13179008 | Ceramicdisc SOWV ~ 0.01uF
3040 (DD106F103Z50V) Symbol No. Part No. Description
C3006,3032,3076 | K13179009 " "  0.047.F | PB-2272A F0002272A |  Printed Circuit Board
(DIL0OF473Z50V) FT-180 C022720A P C Board with Components
[ C3049 K50177152 | Myl . 0.00154F FT-180A | C022720B
(50F2U152M) _
C3048 K50177272 “ o 0.0027uF TRANSISTOR
(50F2U272M) 04001.4003,4004 | G3105641Q| 2SA564Q
C3064 K50177332 " «  0.0033uF | Q4002,4005 G3318150Y| 2SCI815Y
(50F2U332M)
C3069 K50177472 " 0.00474F
(50F2U472M) DIODE
C3047,3073—3075 | K50177103 " - 0.014F | D4001-4010,4020| G2090001 Si 10D1
(50F2U03M) D4011-4016 G2090118 Shottky barrier 18597
C3070 K50177123 - 0.012uF | D4018,4021—4023| G2015550 Si 181555
(50F2U123M) D4019 G2090238 Zener HZ3C3 ]
C3039,3071 K50177223 “ 0.0224F | D4017 G2090218 Zener HZ9C1
(50F2U223M)
C3063 K70167224 | Tantalum  35WV  0.22uF _
(CS15E1VR22MIS) RESISTOR ]
(C3003,3008,3017, | K40170105 Electrolytic  30WV 1uF R4002,4003 110276339 Carbon compaosition
Sl (SORL1) b 1/2W GK 3.30
3065.3066 R4001,4004 710276470 o v s e 470
i ) R4029 302245470 | Carbonfilm 1/4WSJ 470
C3005,3019,3023, | K40120106 " 16WV  10uF | R4021 102245101 v v w1008 |
%8%}%8%&3031! (16RL10) R4027,4028 102245221 - w2200
’ R4007,4008 3702245102 - . 1kq2
C3007,3009,3018, | K40129008 P o 33,F | R4012 102245222 " v 2.2kQ
ey (16RE33) | R4009 102245332 - v n 3.3kQ
e R4005,4006,4014, | 702245103 " - B 10k
C3059 K40129009 " " 220uF | 4023,4039
(16RE220) R4017,4018,4025, | 102245123 o . v w 12kQ
C3061 K40129006 " 470uF | 4026
(16RE470) R4020 702245183 o« 18k
[ C3062 K40129021 " «  1000uF | R4016,4022 102245223 B . 22k
(16R1028) R4010 702245473 " W 47k
R4011,4013,4019, | 102245104 . ; 100k
4021,4040
INDUCTOR R4015,4024 702245334 i .~ 330kQ
L3004 11190122 FL4H-IRSK 1.5uH
L3006 L1190023 FL5SH-220K  22uH
L3003 11190101 S4-220K 22uH POTENTIOMETER
L3001 L1190016 FLSH-101K  100xH VR4001-4003 750709103 | H1052A013-10KB  10kB
L3002 11190121 54-101K 100uH
CAPACITOR
TRANSFORMER C4046 K30275100 | Dipped mica S500WV  10pF
T3001 L0020957 (LCQ1110015)
T3002 L0020788A C4069 K30275180 " P " 18pF
(LCQ1118015)
C4052,4059 K30275200 o " " 20pF
MINI CONNECTOR (LCQ122005)
13001 P0090223 5045-07A C4042,4060 K30275220 o ” W 22pF
730023004 P0090218 5045-02A (LCQ1222035)
73005 P0090222 5045-06A C4048 K30275240 " " w  24pF
73006 P0090227 5045-11A (LCQ12240J5)
C4023,4054 K30275270 o o w  27pF
(LCQ1227015)
Q5000011 Wrapping terminal C C4064,4068 K30275300 " " p 30pF
(LCQ1230015)
C4036,4057 K30275330 " " -- 33pF
HEAT SINK (LCQ1233015)
R0067920 for uPC2002V C4032,4044,4050 | K30275360 " " B 36pF
(LCQ1236015)
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REPAIR PARTS

C4056,4077,4078 | K30275470 Dipped mica S00WV 47pF | C4094,4096,4101 | K40120106 Electrolytic 10pF
(LCQ1247035) (16RL10)
C4007,4025,4040, | K30275560 o - " S6pF | C4086 K40129008 | Electrolytic  16WV  33gF
2822'4062’4064’ (LCQ1256035) (16RE33)
- INDUCTOR
C4038,4047 K30275680 . o 68pF | 140324033 11190080 LB4B-3R3]  3.3uH
(LCQ1268015) L4030,4035 11190093 LB4B-8R2] 8.2uH
C4021 K30275750 " " 75pF | L4031,4034 11190094 LB4B-100]  10pH
N (LCQ12750J5) L4001 4006, 11190120 FLSH471K 470uH
c4016 K30275820 - i 82pF 4022-4027
(LCQ12820J5) L4007 L0020958 1.60sH 1.6-2.6MHz
C4033,4070 K30275101 P 100pF | L4008 | 10020959 3.10uH - ]
- (LCQIZIOHS) L4009 £0020960 3.63uH
C4017,4029,4053 | K30275121 " “ 120pF | L4010 10020961 095zH 2.6-4.2MHz
(Lcomzus} L4011 10020962 1.84uH
C4063 K30275151 | 150pF | L4012 | L0020963 2.15uH " ]
(LCO]?ISIJS) L4013 10020964 0.61uH 4.2-6.8MHz
C4039 K30275161 160pF | L4014 10020965 1.18zH
{LCQI"ISIJS) L4015 10020966 1.38uH 2
C4058 K30275181 " 180pF | L4016 10020967 0.377xH 6.8—11.1MHz
JLERLTIEL) | L4017 0020968 0.730uH_
C4030,4067 K30275201 " 200pF | L4018 10020969 0.855xH -~
) {LCQITEOIJS) L4019 L0020970 0.230pH 11.1_18.0MHz
C4020,4061 K30275221 " 220pF | 14020 | L0020971 0.447:H
(LCQl‘?ZEUS) L4021 | L0020972 0.523uH
C4034 K30275271 " " 270pF | 14028,4029 10020922
| (chnzms; ]
C4012,4013,4026, | K30275301 " " 300pF T
4027,4035,4051 {LCQ1730115) B RELAY
C4008,4045,4049 | K30275331 " 330pF | RL4001 M1190024 FBR311D012Z 12V
(chmzus) [
C4031,4055 K30275391 o " " 390pF
(LCQ1739115) LAMP FUSE
4014 K30275471 " " o 470pF | F4001 Q1000010 8V 100mA  (BQ041-22803A)
(LCQ17471J5)
C4018,4019,4037 | K30275511 i " " 510pF
- (LCQ18511J5) MINI CONNECTOR
C4041 K30275621 " o 620pF | 14001 P0090225 5045-09A
(LCQ18621J5) 14002 P0090218 5045-02A
C4010 K30275681 " o 680pF | 14003 P0090222 5045-06A
(LCQ18681J5)
C4011 K30275751 " o 750pF
(LCQIB?SUS) TP TERMINAL
C4022,4024 K30275821 " " 820pF P0090182 RT-01-13B
{LCQ]882115)
C4090 K30279051 B «  1000pF
(DM 19D102K5) Q5000011 Wrapping terminal C
C4015 K30279125 ” .« 1300pF
(DM19D132.15)
C4089 K30279058 " o . 2000pF
(DM19D202K5)
C4088,4093,4095, | K13179008 | Ceramic disc SOWV  0.01uF
4102,4103 (DD106F103Z50V) REG/CONTROL UNIT
C4001-4006, K19149021 o o 25WV  0.047uF Symbo! No. Part No. Description
i1 T (UAT08X473K-L4SAE) PB2271E F0002271E |  Printed Circuit Board
4093,4110 ? C022710A P C Board with components
4104-4109
K19149025 Ceramic 0.1uF
(UAT13X104K-L46AE) ic
C4098 K70167154 | Tantalum 35WV_ 0.154F G1090350 ICL7660CPA
(CS1SE1VR15M) Q5003 G1090183 4PC14308
C4099 K70167684 “ " 0.68uF | Q5005 G1090037 MC14572
(CS15E1VR68M)
C4099,4100 K70127225 " " 2.2u4F
(CS1SE1C2R2M)
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REPAIR PARTS

TRANSISTOR 75005 P0090238 5273-09A
Q5004,5006—-5009 | G3318150Y| 2SC1815Y 15007 P0090219 5045-03A
Q5002 G3319590Y| 2SC1959Y 15008 P0090223 5045-07A
Q5010 G3320020L | 2SC2002L
DC-DC CONV. TRANSFORMER
| bIODE T5001 13030084 MC-102C
D5001 G2015880 | si 151588
D5003,5004,5010 | G2090306 10E1
D5007-5009 G2015550 181555 CARRIER/LOCAL OSC UNIT—1
D5002 G2090187 Zener BZ140 Symbol No. Part No. Description
D5005,5006 G2090003 si VO6B PB-2268B F0002268B | Printed Circuit Board
D5011 G2090221 Zener RDB8.2EB2 (10.7MHz) | C022680A P C Board with components
RESISTOR (9.1MHz) _ C022680R without crystals
R5001 102245680 Carbon film 1/4W ST 680
R5011 102245331 " . v o 3300 -
R5004 702245562 o " o 5.6k0
R5010 102245682 ; " ' 6.8k FET
R5003 102245123 ' v 12ke | Q6004 G3801921G| 2SK192AGR
RS5002 102245563 W w 56kQ
R5005 702245683 ; P 68k TRANSISTOR
102245823 . . 82k | Q6001-6003 G3319230 | 25C1923R
R5006,5007 102245224 e « v 220kQ [ ]
R5009 702245335 " o 3.3M0 DIODE
D6001-6008,6010] G2090027 Si 18853
6012
POTENTIOMETER D6011 G2010093 Ge (GB) 1N270
VRS5001 150709472 H1052A011-4.7KB  4.7kqB | D6009 G2022080 Varactor 152208
VR5002 150709473 HI052A017-47KB  47kQB
VR5003 150709224 H1052A021-220KB  220knB
CAPACITOR CRYSTAL
C5017,5021—-5024 | K19149021 | Ceramic 50WV  0.047uF | X6001-6006 H0102391 HC42/u LOCAL (25°C)
| (UAT08X473K-L45AE) X6007 H0102387 HC-42/u 10.7MHz(25°C)
C5001,5004,5005, | K19149025 i 25WV  0.14F
28?2;28{2;%%5; (UAT13X104K-L46AE)
3026 CRYSTAL SOCKET
XS6001—6007 P3090002 SDO105
C5027,5028 K50177333 | Mylar 50WV  0.033uF
(S0E2U333M)
K70167224 | Tantalum I5WV 0.22uF RESISTOR
(CS15E1VR22M) R6035,6037 702245330 Carbon film 1/4W S] 330
C5020 K70127335 “ 16WV  3.3uF | R6039 702245470 " " v o 470
(CS15E1C3R3M) R6019 702245680 o 680
C5006,5007,5009, | K40129007 | Electrolytic ¥ 100uF | R6016,6017,6020,| 102245101 . C e 1009
5011,5012,5019 (16RE100) 282(3},6032,6034,
C5015 K40149016 " 25WV  220uF
(25RE220) R6018,6036 102245271 i “ W e 2700
C5002,5003 K40149005 ) ~  1000pF| R6014,6015,6029, 102245102 " , 1k
R6040,6042 102245222 | o ¥ : 2.2k
INDUCTOR R6041 102245272 | i ' 2.7k
1.5001,5002 11190103 S4-392K 3.9mH R6013,6027 102245392 | . v« 3.9kQ
L5003,5004 L1190016 FL5H-101K 100uH R6001—-6012, 102245472 | e " v« 4.7k
6021-6024
CHOKE TRANSFORMER R6026,6028 702245103 " w10k
CHS001 £2030069 1.7mH 2.5A R6045,6046 102245123 “ " v 12k0
R6044 702245223 C e 22k@
R6025 702245393 ; v w 39kQ
RELAY
RL5001-5004 M1190015 G2V-2 12V
CAPACITOR
C6025 K06179004 | Ceramic disc SOWV UJ 20pF
MINI CONNECTOR (DD104UJ200J50V)
15001,5002,5006 | P0090229 5045-13A C6021 K06175270 p W w o 27pF
75003 P0090237 5273-03A (ECC-D1H270JU)
75004 P0090224 5045-08A |
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C6002,6004,6006, | K06179006 | Ceramic disc 50WV UJ 30pF THERMISTOR
6008,6010,6012 (DD104UJ300150V) G9090008 31D26 1kQ
C6037,6038 K02175101 | ” - »+ CH 100pF
) (DD107CHL01]50V) T
C6014,6015,6026 | K02175151 " " ~ = 1SOpF " T POTENTIOMETER i
- ~ (DD109CH151I50V) [ VR7001 151727471 | HI021A305-470B 47008
C6001 K10179024 o " 0.01uF N N
(CDS080XB103K50) i
C6031,6033-6036 | K19149021 " «  25WV  0.047uF | capaciToRr
(UATO8X473K-4SAE) K30276680 Dipped mica S00WV  68pl
(LCQ12680K5)
C7015,7016 K30276221 = " 2 220pF
[ TRIMMER CAPACITOR (LCQ17221K5)
TC6001-6007 K91000028 | ECVIZW 10x53N 10pF | C7026 K30276681 " "  680pF |
= | (LCQ17681KS)
- C7018 K10176102 | Ceramicdisc SOWV  0.001puf |
INDUCTOR (DD104B102K50V)
L6001,6002 L1190016 FLSH-101K  100uH €7002 K10179038 - . 0.0047uF
' - (DD108B472K50V)
] C7010 K 10179024 " " 0.01ukF
i TRANSFORMER - B (CDSO80XB103KS50)
T6001 L0020569 C7001,7003,7005, | K13179009 " " 0.047uF |
T6002 L0020187 ;8??;?}3?;:;8?2: (DD110F473Z50V)
- 7019.7023,7025,
) 7027.7028
MINI CONNECTOR C2020,2021 | K50177154 | Mylar 0.15uF |
P600S (with wire) | T9204204 | 525102 (50F2U154M)
P6007( ) | T9204206 5251-12 C7004.7024 K40129004 |  Electrolytic  16WV  10uF
P6019 () | T9204217 5251-02 (16RE10)
P6024( ~ ) | T9204220 5251-02 C7008,7012 K40129008 " v 33uF
) - (16RE33)
T C7022 K40129007 " T . L0DuF |
i | (16RE100) i
Symbol No. Part No. Description
PB-2149A F0002149B |  Printed Circuit Board INDUCTOR —
= C021492A P.C. Board with components L7002 B L1190009 | FL4H3R3M 3.3uH =
Ic L7001 11190027 FLSH-390K  39uH
Q7005 G1090080 uPC78L08 L7003,7006 L1020032 )
L7004 L1020015 |
TRANSISTOR L7005 L1020666 |
Q7001 G3321660 25C2166 1T
Q7002,7003 3325090 25C2509
Q7004 G3408820Q|  25D882Q TRANSFORMER ]
T7001 L0020789A Ik
DIODE T7002 | Lo020833A R
D7001 2090217 Zener HZ3Cl T7003 | Lo020834A .
D7002 G9090017 Varistor MV-11
RESISTOR Q5000011 Wrapping terminal C
R7004 J10276279 Carbon Composition
1/2W G 2.79
R7008,7010 710276150 " W n 15¢
R7007 110276390 " " w390
J01245151 Carbon film 1/4W TI 1508 Symbol No. Part No. Description
R7009,7011 J10276151 Composition PB-2013B FD002013B Printed Circuit Board
1/2W GJ 1500 CO20136A P.C. Board with components
R7015 102245221 film 1/4W §J 2200 -
R7002 101245271 " " « TJ 2700
R7001 701245331 " " o w3300 ic
R7014 702245331 " " « S§] 3300 | Q8006 G1090294 ©PC7808H
R7003 701245821 " " ~ ] 8200
R7005 701245102 " . n v 1kQ
R7006 110276102 »  Composition TRANSISTOR
12W Gl 1ka Q8001 G3315890 25CT389
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Q8004,8005 G33229000| 2SC2290-0/R
/R
Q8002,8003 G33239500| 2SC2395-0/R C8013,8015,8019, | K70120002 | Tantalum 16WV  10u4F
/R 333,802453025, (489D 106X0016C1)
Q8007 G3402880K| 28D288K
DIODE C8038 K40169003 | Electrolytic 35WV  330uF
D8002—8005 G2090002 Si 10D10 (35RE330)
D8001 G2090217 Zener HZ3C1
INDUCTOR
RESISTOR L8001—-8004 L1020035A
R8009,8011 110276159 Carbon composition 18005,8007 L1020015
1/2WGI 1.5 L8006 L1020395A
R8006 110276479 I o o 470
R8007,8019,8020 | J10276180 " o I 180
R8012,8013 110276240 " o « 240 TRANSFORMER
R8002 102245330 film 1/4WS] 330 T8001 L0020289A
R8010 710276390  composition T8002 L0021490
1/2W GI 399 T8003 L0021284
R8001 102245121 film 1/4W SJ 1200
R8014,8015 110276151 . composition
1/2WGJ 15082 Q5000011 Wrapping terminal C
R8024 702245271 film 1/4WSI 2700
R8003,8004 110276331 o composition
1/2W GI 3309 R5067900 HEAT SINK
R8008 110276102 " " n e 1k
RB8005 101245152 film 1/4WT1 1.5k
R8017,8021,8022,| J21339001 Metallic film 2W NI 390
8023 100W PA UNIT
121339002 " oo 68k2 Symbol No. Part No. Description
POTENTIOMETER PB-2013B F0002013B | Printed Circuit Board
VRE8001 151727222 HI1021A309-2.2KB 2.2kQB C020132A P C Board with components
CAPACITOR
K30279024 | Dipped mica S00WV 56pF Ic
(DM15D560KS5) Q9006 G1090294 uPCT808H
C8044 k30275121 P " 120pF
(LCQ1712135)
C8043 K30279122 " " " 470pF TRANSISTOR
(DM15D471J5) Q9001 G3315890 25C1589
K30279045 o - o 560pF | Q9004,9005 G3322900 25C2290
(DM19D561KS5) Q9002,9003 G33239500| 25C2395
K30279046 o p 620pF Y
(DM19D621K5) Q9007 G3402880K | 2SD288K
C8028, 8033 K30279049 " " 820pF
(DM19DB821KS5)
K30279118 " . «  5000pF DIODE
(DM19D50215) D9002—-9005 G2090002 Si 10D10
C8005,8006 K10176472 | Ceramicdisc 50WV 0.0047yF| D9001 G2090217 Zener HZ3C1
(DM203YB472K5L5)
€8002,8010,8011, | K10179024 o " o 0.01pF
8016,8036 (CDS080XB103K50) RESISTOR
R9009 710276159 Carbon composition
1/2WGI 1.58
C8001,8003,8007, | K13179009 y " «  0.047uF| R9006 110276479 " o oo 479
gg?g.ggig,ggg» (DD110F473Z50V) R9007,9019,9020 | J10276180 " v 18
8023 8026.8030, R9012,9013 710276240 o " 240
8031 R9002 102245330 . v w330
C8037 K19179001 o - " 0.1zF | R9010 110276390 . 7 N . 390
(RSB305YF104Z6L5) R9001 102245121 film 1/4WS] 1200
C8004,8009 K23170002 v chip . 0.1uF | R9014,9015 710276121 composition
(GR43R5V104Z50V09) 1/2W G 1208
C8040,8041 K50177683 | Mylar «  0.068uF| R9024 102245271 «  film  1/4WSJ 2708
(50F2U683M) R9003,9004 110276331 #  composition
C8022 K70120006 | Tantalum 16WV  3.3uF 1/2W GI 3302
(489D335X0016B1) R9008 110276102 " B woow 1kQ
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R9005 101245152 Carbon film  1/4W TI 1.5k MOTOR
R9017,9021,9022 | 121339001 Metallic - JWNI 390 M2190004 MDN-7RI  DCI3.5V
R9023 721339002 " 680 R3056970 RADIAL FAN
THERMAL GUARD
POTENTIOMETER TS9001 N7090025 OHD-60M
VR9001 151727222 CR19R 2.2KB
R 0
CAPACITOR
€9035 K30279024 Dipped mica S500WV  56pF *#* # % % CRYSTAL OVEN CHASSIS # # % %
(DM15D560KS) Symbol No. Part No. Description
C9044 K30275910 | = - o 91pF TRANSISTOR
(LCQ12910J5) Q301,302 G3407170 2SD717-0
(9032,9034 K30279122 P i -- 470pF
(DM15D47115) T
C9043 K30279045 i ., = 560pF THERMISTOR
(DM19D561K5) TH301 G9090018 PSB-S1 PB-46
€9033 K30279046 | ” 620pF
(DM19D621K5)
9028 K30279092 " v 720pF
(DM19D75115) ' T T
| ©9027,9029 K30279118 ? P v S000pF | -
(DM19D50235) %% % %% OVEN CONTROL UNIT # % % % ]
C9005,9006 K10179038 | Ceramic disc S50WV 0.00474F Symbol No. Part No. Description
| - (DD108B472K50V) PB-2230 F0002230 Printed Circuit Board
€9002,9010,9011, | K10179024 0.01pF C022301A P C Board with components
|| 20169036 (DSX080XB103K50)
Ic
cgggé.ggm,%m, K13179009 " o v 0.0474F | Q401 G1090353 uPCI51A
90”:90&38;‘1‘: (DD110F473Z50V) i
9023,9026,9030.
9031 TRANSISTOR
C9037 K19179001 " y " 0.1xF | Q402 G3319590Y| 25C1959-Y
(RSB30SYF104Z6L5)
€9004,9009 K23170002 “ chip " 0.1uF
(GR43Y5V104Z50V09) DIODE
C9040,9041 K50177683 | Mylar 0.068xF | D401,402 G2090188 Zener HZ-5 C-1
(50F2U683M)
C9039 K50177104 " " 0.1uF
(50F2U104M) RESISTOR
C9022 K70120006 | Tantalum 16WV  3.3uF | R401-403 120249215 Metallic film 1/4W  3.92kQ
(489D335X0016B1) R406 101245331 Carbon ¢TI 3300
€9013,9015,9018, | K70120002 " " 10uF | R405 101245103 o " noe 10kQ
3822’9024’9025' (489D106X%0016C1) R404 101245273 " " W e 27kQ
] R407 701245155 " . s w 1.5MA
€9038 K40169003 | Electrolytic 35WV  330uF
(35RE330)
CAPACITOR
INDUCTOR C403, 404,406 K12171102| Ceramicdisc 50WV  0.0014F
L9001-9004 L1020035A (DD104E102P50V)
1£9005,9007 L1020015 C402,405 K13179008 " " " 0.01u4F
L9006 L1020395A (DD106F103Z50V)
C401 K70120002 | Tantalum 16WV  10pF
(489D106X0016C1)
TRANSFORMER
T9001 L0020289A
T9002 L0020631B
T9003 10020632
¥k kw HEATER UNIT % & & & &
Q5000011 Wrapping terminal C Symbol No. Part No. Description
PB-2231 F0002231 Printed Circuit Board
R4056950 HEAT SINK C022311A P C Board with components
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| DIODE CAPACITOR
D501 G2090002 Si 10D10 C625 K02179008 | Ceramic disc 50WV CH 20pF
(DD104CH200I50V)
Cc621 K02179011 " i v o 27pF
RESISTOR (DD104CH27150V)
R503,504 120279007 Metallic film 1/2W NJ 0.39 | C602,604,606, K02179012 2 G w = 30pF
R502 701245180 Carbon 1/4W TJ 180 608,610,612 |  (DD105CH300750V)
R501 710276391 w  Composition C627 K02179018 y n w « T5pF
1/2W GK 3908 (DD107CHT50I50V)
C637,638 K02175101 " " « « 100pF
(DD107CH101I50V)
C614,615,626 K02175151 " o « o 150pF
(DDI0YCHI51I50V)
601,603,605, K10179024 b " W« 001xF
* %% %% CARRIER/LOCAL OSC UNIT—2 ®#** x % 607,609,611, (CDS08OXB103KS50)
Symbol No. Part No. Description gé%fég{ﬁzo’
PB-2268B F0002268B Printed Circuit Board 628-630,632
(9.1MHz) C022682B P.C. Board with components C631,633-636 K19149021 “ » 25WV  0.047uF
(10.7MHz) | C022682A without crystals (UAT08X473K-L45AE)
FET R
Q604 G3801921G 2SK192AGR TRIMMER CAPACITOR
TH601—607 K91000028 | ECV-1ZW-10x53N 10pF
|
TRANSISTOR | )
Q601603 G3319230R| 2SC1923R | iNnDucTOR
L601,602 | L1190016 | FLSH-10IK 100uH
L601,6 _L | L(
N DIODE |
D601—608,610, G2090027 Si 18553 ] | TRANSFORMER
612 [Te01 L0020569 |
D611 G2010093 Ge (GB) 1N270 T602 10020187 |
D609 G2022080 Varactor 152208
MINI CONNECTOR
CRYSTAL P605 (with wire) T9204204 5251-02
X601-606 H0102390 HC-42/u LOCAL (75°C) | P607( =+ ) 19204206 5251-12
X607 H0102730 HC-42/u 10.7MHz (75°C) | Pe19( =+~ ) T9204217 5251-02
P624( - ) T9204220 5251-02
P640( =~ ) T9204253 SMP-03V-B
CRYSTAL SOCKET
XS601-607 P3090002 SD0105 A OR
Symbol No, Part No. Description
| M3090026 Microphone assembly YM-36
RESISTOR P1090164 (Microphone plug FM-148P)
R635,637 102245330 Carbon film 1/4W SJ 33Q P0090021 Antenna plug MP-5
R639 702245470 ; v w470 P0090007 Phone plug SH-3010
R619 702245680 " " . 680 P0090034 Ext. speaker plug  P2240
R616,617,620, 702245101 : : « « 1009 | (FT-180) P1090164 ACC plug FM-148P
630,632,643 (FT-180A) P0090078 ACC Plug SC-12CM
R618,636 702245271 : . v #2702 | (FT-180A) P0090128 Remote CNTR P-1620BA-CA
R614,615,629, 102245102 i . v e 1k@ FUSE
631,633 Q0000012 6A (10W TYPE)
R640,642 102245222 o " W w 2.2k0 Q0000008 15A (50W TYPE)
R641 102245272 " " . « 2.7Kk0 Q0000009 20A (100W TYPE)
R613,627 102245392 . o = 39kn
R601-612, 102245472 o " o 4.7k DC POWER CORD
621-624 (FT-180) T9013606A|  (10W model)
R626,628 702245103 " " v o 10kQ | (FT-180) T9013615A|  (50W model)
R645,646 702245123 “ " W o 12kQ | (FT-180) T9013620A| (100W model)
R644 102245223 o " v o 22kQ | (FT-180) P1090257 (Power pluz RB1SP4F)
R625 102245393 " " v w 39kQ | (FT-180) Q20000001 (Fuse holder SN-1101)
(FT-180A) T9006806 10W model
T9006815 50W model
T9006820 100W model
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CONNECTOR
Symbol No. Part No. Description J701,702,708 P0090221 5045-05
PB-2472 F0002472 Printed Circuit Board 1704,706,707 PD090222 5045-06
CO24720A PCB with Components J703,705 P0090223 5045-07
CONNECTOR CHANNEL SWITCH
11601 P00S0219 5045-03A N0190122 1-1-6 GS (BCD) with P52
11602,1606 _P0090222 5045-06A
11603,1604 PN090221 5045-05A
J1605 P0090223 5045-07A CONNECTION CABLE
T9204645 P49-P10
T9204646 P50-P11/P51-P12
FH.180 REMOTE CONTROL MODIFICATION KIT (Option)
Symbol No. Part No. Description
PB-2473 F0002473 Printed Circuit Board
C0247301 PCB with Components
IC
Q701 G1090213 SN74LS158N
Q702 G1090004 SNT445N
Q703 G1090133 MSM4049RS
Q704 G1090094 wPA2004C
Q706 | G1090084 78L0S
TRANSISTOR
Q705,707 G3318150Y 28C1815Y
Q708-719 G31095000 2SA950-0
DIODE
D702-707,714 G2090027 Si 15853
D708-713,717 G2090001 v 10D1
D701 G2090155 Zener RD9.1EB2
RESISTOR
R711 J20306470 Metallic film 1W 4752
R701-709, 102245222 Carbon » 1/4W 8T 2.2k
720—-743
R710 J02245332 . " o o 33k0
R713-719 102245103 " " w10k
R712 J02245223 " o v e 22k0O
CAPACITOR
C706 K13179008 Ceramic S50WV F 0.01uF
(DD106F103Z50V)
C701-704 K13179009 " w0 0.047uF
| (DD110F473Z50V)
C705,707 K40129004 Electrolytic 16WV 10uF
(16RE10)
RELAY
RL701 M1190015 G2V-2
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