
FT-18(}/a
INSTRUCTION

MANUAT

YAESU INUSEN CO., I"TD.

cPo  Box 1500

TOKYO, JAPAN



INDEX

INTRODUCTION
SPECTFICATIONS
SEMICONDUCTORS
FRONT PANIL CONTROLS AND SWTCHES ., , . . , . , , ,
REAR PANEL CONNECTIONS . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .
INSTALLATIONS . . . . . . . . . . . . . .  7
oPERATION . . . . . . . . , . , . . . . . . .  13
CIRCUIT DESCRIPTION , . . . , . . ,  16
MAINTENANCE AJ{D ALIGNMENT , . , , . . . . . , . . . . . . . . . 28
MODIFICATIONS . . . , , . . . . . . . . .  36
PARTS LIST . . . . . . . . . . . . . . . . . .  45

l

I
2
3
4
5

I o . tr'v -t 
t4t^4'



The FI-180A is a rugged, compact SSB transceiver for base or mobile HF apptications.
Designed to provide a typical pEp power output of t O, 50 or 100 watts over tho t.6 to 18
MHz range, the FT-180A employs modem FET and bipolar technology for ;ta;;-ot:the-art
performance and rcliability.

A! many as 6 channels may be installed in the FT-r g0A. once installation is completed, no
further tuning prccedure is r€quired for full opemtion on each channel. The Fi_180A ispaokaged in a heavy gauge metar case for excellent mechanicar stability, and the final
amplifier ttansistors are fully protected against possible damage from high antenna Swn.

Optional accesso.ios include the FC.420 Remote Controlled Antenna Coupler, FH_lgO
Remote Controller with telephone-type handset, crystal oven for optimum lrcquency
stability, and XF-Io.7HL-A LSB filter. I

YAESU
FT-18OA

HF SSB SOLID STATE TRANSCEIVER
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SPECIFICATIONS

GENERAL

Frequency coveraSej
1.6 - 18 MHz (except for J1 MHz near the
10.7 MHz lF)

Emission t]?e:
J3E (USB, LSB), H3E (AM)

(LSB filter optional)

Number ofchannels:
6 simplex or 3 semi-duplex

Operating temperature range:
-10"c to +50"C

Pover requircments:
13.4 volrs DC t l07o negative gound

Power consumption:
20 amps transmit,
I  amp receive (100W w/o oven rl0 PPM type)

Case size:
100w typer 95(H) x 240(W) x 310(D) mm V
50W type: 95(H) x 240(W) x 290(D) mm
l0w type: 95(H) x 240(w) x 260(D) mn

Weight:
l00W type:6 kg. V
50W typer 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 - l7 watts
SSB - l0 watts;AM - 3.5 watts

Unwanted sideband supptession:
Better than 50 dB

Carrier suppression:
Better than 50 dB

Spudous emissionsi
Better than 65 dB down

Third order distortion products:
Better than 3l dB down

Transmitter frequency rc6ponse :
300 2700 Hz (-6 dB)

Maximum bandwidth:
3 kHz (SSB)

Srability:
Better than 110 ppm

Distortion ptoducts:
20 dB or better

Microphone impedancei
600 ohms (dynamic)

Tone signal:
1500 Hz

Antenna output impedrncei
50 ohms nominal

RXCEIVER

Sensitivity :
SSB better than I llV for 20 dB S/N
AM better than l0 !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, l2 kHz at .-50 dB

Receiver type:
Si'lgle superhetercdyne

Intermediat€ frequency :
10.7 MHz

lF rejection :
Better than 60 dB

Image rejection:
Better than 60 dB

Audio output power:
2 watts (Q. lO% fHD

Audio output impedancei
4 ohms

AKH9TUFT.I8OA
FCC Rule Part No.21.900(K)

.402(D), 81, 83, 87 & 90

t'-

Specifications subject to change without notioe,



SEMICONDUCTORS

Integrated Circuits (IC): 2SC732GR 2 151555 (Si) 1'7
AN6551 | 2SC'7328L 1 152208 (Varactor) I
rcL7660CpA I 2SCl583 3 lSS53 (Si) 2'1
MCI496P I 2SCls89 I i* lSS97 22
MC140t6BCp I 2SCl8l5Y 16 (Schottky barrier)
MCI4572UB I 2Sc181sGR 2 1N60 (Ge) 9
.pPCl5lA I  2SC1815BL I  10E1 (Si)  14
apc2002Vl2SCI923R3loDlo(Si)4**
rrpC?808H 2SCI959Y 2 BZI4O (Zener) I
pPC78L08 2 i* 2SC2l66 I ' trr* HZSC-I (Zener) 2

25C2290 2 I* HZ9CI (Zenet) I
Field Effect Transistors: 25C2395 2 i' HZ3CI (Zener) 2 i"

2SKI92AGR 3 2SC24O'7 2 (2) +'*'l

2SKl25 4 25C2509 2 **'* FC63 (Varactor) I
3SK73GR 9 2SD288K l1*

2SD71?O 2 't l00W model
Transistorsi 2SD844K I 't* 50W nodel

2SA564Q 2 *** lOW model
2SA564R I Diodes: ( ) with crystal oven
2SC496Y lN2?0 l7

ACCESSORTES

. Micrcphone (YM-36) 1
(M3090026)

DC Power Cord I
lOW model (T9006806)
50w model (T9006815)
100W model (T9006820)

Miniature Extemal Speaker Plug (P2240) I
(P0090034)

Headphone Plug (SH30l0) 1
(P0090007)

Accessory Plug (SC-l2CM) I
(P0090078)

Coaxial Antenna Plug (MP-5) I
(P0090021)

Spare Fuse I
10W model 6A (Q0000012)
50W rnodel 15A (Q0000008)
l00W model 20A (Q0000009)

Remote Control Plug (P-I620BA{A) I
(Poo90l28)

,,Jt^/
Lv- / *I nr,
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FRONT PANEL CONTROLS AND SWITCHES

(1) MrC
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. lnsertion of the headphone plug into this
jack automatically disconneots the internal speaker,

(3) POWER ON/OFF/REMOTE

This is the main ON/OFF swilch for the transceiver
and accessories, when used. The FH-180 Remote
Contrcller 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 arc 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 calibnting the trans-
ceiver for incoming signals.

(6) METER

This switch selects the display function for the
fiont panel meter. On rcceive, this meter functions
as a signal strength meter (S-meter). On transmit,
the source voltage, final amplifier collector currcnt,
rclative power output or reflected power can be
displayed.

(7) MODE

This switch selects the operating mode: LSB, USB
(J3E) or AM (l l3E) (LSB fi l ter optional). Do not
operate this switch while transmitting.

(8) RF GAIN

This is a manual glin control for the RF and lF
stages of the receiver. Counteiclockwise rotation
decreases the RF and lF gain.

(e) AF CArN

This control sets the audio output (volume) l€vel
for the receiver. Clockwise rotation increascs the
volume level.

(r0) sQL
The squelch control quiets the receiver when no
signals arc being rcceivecl. This control should be
set to the point where the background noise just
disappea$, in order to retain mrximum sensitivity-



( l1) CLAR

This control allows fine tuning of the signal
received, for precise tracking of unstable or off_
frequency signals.

(13) METER

This is the front panel $meter, FWD/REF
meter, lC meter and soutce voltage metet.

(14) SPEAKER

This is the grill lor the intemol speaker.

PO

(12) CHANNEL

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

REAR PANEL CONNECTIONS

(r) ExT sP
This is the extemal speaker output jack. Insertion
of a plug into this jack automatically disconnects
the intemal speaket.

(2) GND

For best performance and safety, a good ground
should be connected at this point.

(3) ANT

This SO-239 j0ck accepts the antenna cable

(4) POWER

Conn€ct the DC power cord at this point. Nevel
apply AC pover or improper DC input voltages
to this tnnsceiver.

(5) REMOTE

This blue, 20-pin connector accepts the power and
control signals from the optional FH-180 Remote
Controller, which provides remote control of the
CHANNEL selector, AF GAIN and CLAR func-
tions, as well as microphone input and audio
output from a telephone handset and/or speaker-
However, to use the FH-180, oertain modilications
must be made withia the FT-180A, the details of
which are described on page 42.

(5) ANTENNA COUPLER

This 12-pin connector provides power and channel
switching control signals for the optional FC-420
Remote Contolled Antenna Coupler, which will
then match the antenna impedance for each chan-
nel as selected by the FT-180A or FH-180
CHANNEL selector.

_J
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VIEWED FROM "A" SIOE

MICROPHONE CONNECTIONS

HEADPHONE CONNECTIONS

MICROPHONE PLUG

EXTERNAL SPEAKER CONNECTIONS
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INSTALLATION

ANTENNA CONSIDERATIONS

Next to the trunsoeiver, the antenna is the most
imporlanl componenr in d successlul communicJ-
tions station, as the communication range is
directly related to the efficiency ol the entennc.
Thereforc, great care should be taken jn the instal-
lation of the antenna system.

lf a proper antenna is not otherwise available, see
yolu Yaesu dealer for a specially factory adjusted
YA-10 single band dipole antenna, YA-l l  dual
band dipole antenna, or RSL scries antenna (for
mobile installations). These antennas are capable of
meeting most rcquircments.

The FT-180A requires r load impedance of 50
ohms at the operating iiequency. tf the load
impodancc differs greatly from this figure, the final
amplifier protective circuit will cause the power
output to decrease. If this impedance cannot be
sgcured on all dcsired channels an antenna tuner
must beemployed in order to provide a 5o-ohm load
impedance for the tftnsmitter.

The followi g section will describe two common
types of antennas which satisiy the impedanoe
roqrirement ol the FT-180A.

(1) Doublet Antenna

The Doublet, or Dipole antennd 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 prcvent unwantcd
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, irnd a suitable center insulator must irlso
be Lrsed. llowever, some types of antenna baluns
inclLrde mounting hooks for thc antenna elements,
thus eliminating the need for a center insulator.
These parts may be obtained from your Yaesu
dealer. The correct length fof a doublet or dipole
antenna can be determjned bl, usiig one of the
following fonnulasl

Cut the appmpdate length of wirc (allowing some
extra length for fastening) into two equal pieces.
Tie one end of each to a cenmic insulato., 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.
lf an antenna balun is not being used, connect the
center conductor of the coaxial feedlirre Lo onc
side of the center insulator's wire, and connect the
shield of the coaxial line to the other side of the
center insulator (therc is no direct connection of
one half of the dipole to the other). The far ends
of ihe wire elements may then be secured, using
nylon rope tied to the insulators. Using supporting
poles, hoist the dntenna as high an in the clear as
Possible.

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

,168
Length =

Length =

Frcq (MHz)

t12.5 (meters)

7

Frcq (MHz)

Doublet Antenna



(2) Quarter Wave Wirc Antenna

Usually constructed in a vertical configudtion,
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
Lmglh = ;::-;;;E- (leet)

1t .25
Freq (MHz) -"- " '

The wire hils one end connected to a cemmic
insulator, which is, in tun, hoisted up a non-
metallic mast. The other end of the wre is
connected to the center conductor of the coaxial
oable. For base station installatjons at the higher
frequency ohannels, the vertical element may be
made of aluminum flrbing (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 tho radiator, extending
radially from the centor ol the aDtenna lnd bu cd
slightly beneath the suiface of the ground. A cold
water pipe may provide a usable ground in many
instances. On yachts, the ground lbil in the hull
must be used. The vertical radiator must be
insulated from grcund, and it should not touoh
any trces, buildings, or rigging (on yachts).

For all antenna types, be certain that the FT-l80A
meter needle, when switched to the PO (REF)
position, stays in the GREEN z.one of the meter
soale while transmitting. If the deflection is outside
of the GREBN zone, the antenna must be checked
or readjusted for the correct impedance.

CROUND CONNECTION

The FT-l80A should bo oonnected to a good earth
gound for best performzmce and safety. Use a
heavy bmided wie, not morc than 3 meters in
length, for connection to the station ground bus.
The ground connection at the transc€iver should be
made at the rear panel GND stud. When a vefiical
or single wire antenna is usecl, a good ground
connection is essential.

Back Stay used as AnteDna Elenrent

i'.J
I

Antenna Element installed separately



POWER SUPPLY CONNECTIONS

Irc OPERATION

The FT-l80A comes equipped for operution from a
DC supply. The DC supply should be capable of
20 amperes (100 watt model) for 13.4 volt
opemtion.

Before connecting the power connector to the
rcar apron, be sure the power supply voltage does
not exceed l5 volts. Adjust the power supply
voltage, ifnecessaly, to ensuF 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 wa anty does not oover damage caused
by lhe use of incorrecr 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.

AC OPERATION

The FP-700 will allow opemtion from AC supply
voltases of 100/1 10/1 17l20Ol22O1234 wlts, 50160
Hz. Before commencing operation with the FP 700,
be absolutely certain that the voltag€ specification
marked on the rcar of theFP-7oois the samc 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/
I l0/l l7 volt operation, use a 6 ampere fuse in the
FP-700.For 20012201234 volt operation, use a 3
ampele flrse.

CAUTION

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

When arll voltage inspections have been completed,
connect the FP-700 output voltage cable to the
FT-l80A rear panel POWER jack. PIug the FP-700
power cord into the w.ill outlet. AC installation is
now colr1plete.

-9-



r.
I
I
I .
Ls. 's,

| #,ffi t$F;
I lffilF[flf,r 1,l 'l l"r; "ol l ],11',I r-r^ | |- ,;;tl-l "rs= lI  l t  +
I I!+f fJ"*,r'1".;*, lt@l|  1 L '* , ,n, t tT. \

| ilffif+,'1i*,H.+k&liiE(
I "io; ;, 

;o;E, 1- i "-=_1e"
I L _ AY_E J!l_P e_!1€ _ _ J

t Eirq" -l

|7

l ro
roo

o
1T

to

too
o

f - r [ -I  r ,  f - - -*r  *

- fF l "  r r fFIr- I r*
l l  

-+ 
1l  l1 Fl l

l l  1 l l  r t r l l  I  t r
I I - I I * | | * I I- I f- | l-

|7V

POWER TRANSFORMERPRIMARY CONNECTIONS

AC
to0v

AC
?34V

AC
2?AV 200v tov

, l " " l i i

tr D -'7 t\A

CIRCUIT DIAGRAM

IO



MOBILE INSTALLATION

A DC cable for mobile installation is included
ri/ith 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 spccial mobile mount-
ing bracket is available from Yaesu dealers. This
bracket, model MMB-2 (or MMB-16), al lows easy
mobile installation of the FT-180A.

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

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

Power connections should be made directly to the
battery instead of to the ignition svitch. 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 lrom iglition cables as
much as possible.

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

Befofe ronnecting the DC cxble (o the lransceiver,
check the brltery voltage wilh the engine running
fast enough to show a charge on the vehicle's
ammeter, or immediatcly after starting the engine.
lf the voltage exceeds 15 volts, the outomobile
voltage regulator should be adjusted, so as to limit
lhe mcximum voltage to less than l5 volts.

This transceiver should not be operated from
a power solrrce of less than 12 volts. The trans-
ceiver should always be tumed off when the car is
started, to prcvent transicnts in the automobile
electrical syste from damaging the transistor
circuitry of the FT-180A.

CAUTION

Permanent damage will result if reversed
polarity supply voltage is applied to this
ttallsceiver. Out warranty does not cover
damage caused by reversed power supply
connecttons. CAUTION

Be ccrtain to obsefle propet polarity of the
power cord when making connections to the
vehicle battery.

_II-
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MMB-2
MOBILE MOUNT INSTALLATION

L. Listed below are the parts included in the
MMB-2 kit. Only the parts shown with an
astedsk (*) aro requircd for FT-l80A installa-
tion.

*1) Unive$al bracket MMB-2
2) cJlch clr irr (55000038)
J I Righl I  q0' I  angle hinge I R00L' lq2(

*4) Knob screws
5) Screws for the catch clip (M3x4)
6) Scrcws for right-angle hinge (M3x6)

+7) Screws for the MMB-2(Msx10)
+8) Lock washers lbr the MMB-2
*9) Flat washers for the MMB-2
* l0) Nut for the MMB"2

2. Use the univercal mounting bracket as a
tehplate for positioning the mounting holes.
Use a 3/16" diameter bit for drilling these
holes, allowing enough room for the trans-
ceivei, its cables, microphone and controls.
Secure the mounting bracket with the screws,
washers and nuts supplied, as shown in the
dmwing.

3. Using the slotted knob screws, attach the
FT-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,

CAUTION

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

'&e--Krcbsrew

for MMS-2

Figure 2

L
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OPERATION

( t )

(3)

(:) Connect a 50-ohm antenna for the desired
operating frcquency to the rear panel ANT
jack.

lnsert the micrcphone plug into the front
panel MIC jack. If a non-standard microphone
is used, be sure that the microphone has an
impedance of 600 ohms. Connect head-
phones, if desired, to the front panel PHONE
Jack.

Refer to lhe 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 GAl.' Fully clockwise
METER S/FWD
CLAR 12 o'clock position
CHANNEL Desiredchannel
SQL Fully counterclockwise

Tum the POWER switch ON. The panel lamps
and indicatols should become illuminated.

Adjust the AF CAIN oontrol to a comfortable
listening level.

Adjust the CLAR control foi natural sounding
rcproduction 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.

lf pulse-type noise is prcsent on the incoming
signal, turn 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 nomal voice
into the microphone. Release the switch for
rccerver recovery.

SELECTIVE CALLING FEATURE

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

(1) When a 1500H2 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.

Meke certain that all power supply and eround
connections have been cofectly made.

(4)

(5)

(6)

(?)

(8)

(9)

CAUTION

NEVER CHANGE CHANNELS OR MODES
WHILE TRANSMITTING, AS DAMACE 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.

t3-



FH-IsO REMOTE CONTROLLER
INSTRUCTIONS

The FH-180 Remote Contrcller is specifically
dc<igned ior use wilh lhe FT- | 80A HF Transceir er,
after the Transceiver has been apprcpdately
modified. A ten meter cable is supplied with the
FH-180 to a1low complete control ofthe FT-180A
from any convenient location, and the FC-420
Remote Antenna Coupler, when used with the
FT-180A, is also control led by the FT-180. The
part number of the Modification Kit required for
the FT-180A is D3000266, and the procedure is
given on page 42.

Specifications

Power requirements:
13.4 VDC at 1 A, and 8 VDC at 50 mA
(supplied by the FT-l80A)

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

AF Output:
Speaker;2W(4ohms)
Handset earpiece; 0,2 W (4 ohms)

Handset Microphone:
-68 dBm output (600 ohms)

Dimensions (WHD):
80 x 120 x 240 mm

Weight:
l 4 ks.

Installation

The FH-180 can be installed in any desired mounf
ing position, and on any sudace,

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. lf the mount-
ing scrcws arc to be located underneath the
Controller, tempomrily bolt the brackets to
the Controller and hold it in the mounting
position while marking the positions of the
brackets on either side. Then retnove the
bnckets from the Controller and use the
brackets as templates for loctting and drilling
the mounting holes.

2. If the channel liequencies a.e 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 modlfi€d, con-
nect the lemale conneotor on the Controller
Cable to the FH-180, and the male connector
to the REMOTE jack on the modified FT-
180A,

t4



Operation

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

Select the desired channel using the CHANNEL
solector on the FH-180. &t the SPEAKER swirch
to ON, and adjust the AF GAIN control for the
desied volume level. This control and the AF
GAIN control on the FT-180A function inde-
pendently, so that only the cofltrol on the trang
ceiver will affect the speaker in the transceiver, and
only the control on the FH-180 will affect the
volume from the FH-l80 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 silenoe the FH-180
speaker when the handset is removed from the
cradle, though the speaker will be reactivated when
the hands€t is replaced.

To transmit when using the FH-180, squeeze the
PTT switch on the inside centet ol the handset
handle, and talk. Release this switch to rctum to
rcceive.

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 il the
SPEAKER switch is set to the MUTE posi
tion. and incoming calls may not be heard.

lon ( 32.4 leol )
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CIRCUIT DESCRIPTION

The block diagnms and circuit descdption to
follow will provide an understanding of the internal
design of this transceiver, Please refer to the
schematic diagrums for speoific component detajls.

RECEIVER

The RF input signal from the antenna is fed
through rclay RL4or!, lamp fuse Roor, and then
a highpass filter before delivery to pin 2 of Jro0r
on the RF Unit.

The signal passes through individual antenna coils
lbr eaoh channel alld r 10.7 IVIHZ trap, and is then
ampiif ied by Q'm, (3SK73CR), a duit gate MOS
FETwith excellent freedom from cross modulation
and intermodulation. The amplified signal is fcd
through an individual diode-switched tuncd circuit,
which protects the mixer fron out-of-band signals.

The RF sigral is buffercd by Qlo6a (2SK125) and
the output from the source of Qr0oa is fed to a
single balanced mixer, consist ing of Q,oo,. Q,-"
(2SKl25), where the RF sjgnal is mixed with a
local signal delivered from Q,""' (2SC2407). This
results in a 10.7 MHz IF signal which is delivercd
through Jrooa to the IF unit.

The locol signal applied to the local 4npli l ier.
Qloo?, is produccd in the fol lowing manncfl thc
locir l  osci l lator, consist ing of Q60r /Q60ol
(2SCl923R) and f l  locdl crystal, generate a
signal for each individual channel. The crystal lbr
each channel is selected by a diode swifch, D6o,
D6o"/D"oo' D6oo6 (lSS53) provided for cach
crystal. The control voltage from the channel
switch is applied to these diode switches to activate
the appropriate orystal. The outptt from the
oollector of Q-'/Q6oo, is t 'ed to buffer Q6o,/
Q6oo, (2SC1923R), and then delivercd through
P6os (P6oo5 ) /Jt .o.  to Q,oo? on the RF uni t .

The 10.7 MHz lF signal is fed to a common gate
J-FET amplif ier, Q,oo? (2SKl25), and the output
passes through XF,ono, a 20 kHz bandwidth
monolithic crystal filter, which prcvides e4rly
prctection against IMD produots while allowing
enough bandwidth and delay time for the noise
blanker circuit. The signal then passes through
noise blanker diodes D1o,6 Drors, which act as
switches ddvcn by noise blanker controller Q2o,s
(2SCl8l5GR). The IF signal is arrpl i f ied by Q,n65
(2SK192ACR), and then delivered to a crystal
filter for USII, LSB or AM. whcrc Luwanted
adjacent signals are cut out. Finaily, the lti signdl
fron the crystal Iilter is fed tluough diode switches
to a three-stage lF amplifier, a,*, Qroos
(3SK73GR), where the lF signal is amplif ied to a
sullicient level to drive the SSB and AM detectors.

A pofiion of the outplrt from Qroor is fed to buffer
Q,oos (2SCl8l5Y) and detected by D,o,,, Dro,o
(1N60), result ing in a f luctuating DC voltage. Tlds
voltage is ampljf icd by Q,oo, (2SC1815Y), where
the recovery tilne of this DC voltage is tlso deter-
mined. This DC voltagc acts as the ACC control
voltaSe, whioh is fed to gatc I of the RF and lF
amplifiers. This voltxge is also delivered to S-meter
buffer Q,0,, (2SKl92ACR). Oulput from thc
buffer is delivcred to S-meter amplificr QroD
(25A5644R) and sqlrelch control amplif icr Q,or3
(AN6ssl) .

The buflered outplrt frol11 the emitter of Qroos
is also delivered through AM detecto! diode D,o,r
(1N60) to AF buffer Qlo,o (2SCl8l5Y), and it  is
then delivered to AF analog switch Q,oot
(MC140l6BCP) on the AF unit- This analog switch
selects output l iom either the AM detector or thc
SSB demodulator, depending on the mode of
operatlon.

The SSB si$al from Q,uo, on the lF' unit is
deiivered to Jsooa on the AF unit, where it is fed to
product detector D.,,". D,oo, (1N60), and con,
verted to an audio signal, using the carrier sigral
supplied by crystal oscillator Q6o3/Q6oo3 (2SC-
1923R) and buffer Q6oa /Q6ooa (2SKl92AGR).
The carrier oscillator changes its liequenoy depend-
ing on the activatcd mode, and clarifies th€ control
voltage with diode switches Duo. /Duoo,. D"o, /Duo6g
(1SS53) and variable capacitor diode D60e/D6oo,
(1s2208).

NOTE:

ln oder to discriminate CARRIER/LOCAL
OSC Units with and without the optional
crystal oven, units with the oven have part
numbe$ of the lbrm 6XX, end units without
the oven have p4rt nurnbers of the form
6OXX.

Lr ..
-  t6



The selected AF signal from analog gate eroos is
deliver€d to an active lowpass filter at e3ooe
(2SC1815Y), which eliminates any high-pitch noise
on the audio signal. It is then delivered to buffer
Qroro (2SCl8l5Y). Next, this signal passes through
a potentiometer, which controls the AF output, to
audio power amplifier Q3or, (ppC2002V), and
is then delivered through J3oo6 to the speaker.

A portion ol the RX IF signal from e,oo7 is
delivercd to three stages of noise amplifier,
a,or?, Q'0,6 and Q,o,a (2SC1583). Each individual
transistor contains two sections, whicl are con-
figured as differential amplifiers. When a carner
or noise-free signal is rcceived, the noise signal
is recti f ied by D.I)zz, D,a,1 (1N60), producing
a DC voltage. This DC voltage is amplified by
Q10,5 (2SClEl5Y), which charges C,,:o for noise
blanker AGC purposes. This AGC voltage is
used to control the gain ofQror? ande,o16,When
pulse-type noise is received, Dro* and Dror3
rectify the noise signal, which controls noise
blanker switch Q?ors.

Noise pulses are of very short duration, but high
amplitude. Because of the very short time constant
of the RroeT/C,r,s discharge path, ACC voltage is
not induced by these short duration pulses. There-
fore, the noise amplifiers operate at full gain,
prcviding maximum voltage to the base of e,o,a.
When a desired signal and noise pulse are received
simultaneously, the blanking action is not im-
paired, becouse the relative differcnce berween rne
desired signal and the noise pulse is still high.

TRANSMITTER

ssB

The audio input signal from microphone jack Jor
is fed to J3oo, on the AF unit. The speech signal is
amplified by Q3oo, (2SC732BL) lnal delivereal
through microphone gain control potentiometer
VR3@r to two stages of AF amplifief e3oo,
(2SC?32GR) and etrooa (2SCl8l5y). The output
from the emitter of Q*oo is appliecl to clouble
balanced modulator Qrooe (MCl495p), where the
amplified speech signal and appljed carder signal
produce a DSB signal at the IF ftequency (10.7
MHz). The balanced modulator provides high
carier suppression stability coresponding to
vadous temperature ohanges. The signal is then fed
to Jroo, for delivery to the IF unit.

The IF signal appeadng at pin 2 of Jroor is fed
through buffer Qloo, (3SK73GR) to the appropri-
ate crystai filter for the mode in use (LSB, USB,
A3h) according to the instructions from the mode
selector. The rcsulting SSB signal is amplified by
Qroo, (3SK73GR) and then delivered to single
balanced mixer Qroor and e,oo, (3SK73CR) on
the RF unit. Here the IF signal is mixed with the
local signal from the local signal oscillator/buffer.
Finally, the RF signat is amplified by e,oo,
(3SK73CR) and Q,oo. (2SC2407) jn the pA unir.

A3h

The USB signal at Q,oo, from the USB filter is
Joined by a I0.7 MHz carrier signal from the carrier
oscillator, resulting in an A3h signal. The carrier
level is determined by VRloor on the IF unit,
sending the A3h signal or1 the same path followed
for SSB.

100/s0 w PowER AMPLIFIER

The input si$al is amplified by pre-ddver esoo, /
,oo' (2SCI589), push-pull drivers Qsoo,/eoo', esoo! /
,oo3 (2SC2395), and then fu her amplitied by rhe
push-pull final amplifier esooa/rooa, eaoo5/roos
(2SC2290), which supplies approximately 100/50
watts of RF output. This RF signal is then fed
through the LPF unit to the antenna.



NOTEr

Parts with numbers of the fonn 8)O(X arc
used in the 50W model, while thos€ with
numbeB of the form 9X)(X are used in the
l00W model,

10 W POWER AMPLIFIER

The input signal is amplified by driver Q?ool
(2SC2166) and d€livered to the push-pull final
amplifier, consisting of Qroo and Qmor (2SC2509).
This RF signal is then dolivered to the LPF unit.

ALC Circuit

A variety of level control systems arg included in
the FT-180A for protection against overdrive and
hish SwR.

At the dirctional coupler the output voltage is
sensed, and wher a high SWR condition existg
the voltage is detected by D.on, D.o1r (tSS97),
and the overd.ive Al,C voltage is detected by D.orr,
D.or. (lSS97). Thcae rcctified ALC control
voltages arg amplified together by Q40or
(2S4564Q) and Q.oo, (2SCl8l5Y) (A3h: Q.oor-
Qaod ), for thc control ofTX IF stage.

Jtir' -  t8-
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MAINTENANCE

This transceiver has been carcfully aligned and
tested at thc factory. With normal use, it should
rot rcquirc othcr than the usu l attention giyen to
electronic equipmcnt.

Seflice or rcplacement of a n1ajor conponent may
rcqrirc substarrt ial ddjustment. UnJer no cireum-
stances, though. sholt ld realignmcnt be tttempted
unless the operation of the transceiver is fully
understood, thc malfunction has becn carcfully
analyzcd, and the fault has definitely been uacco
to misalignment. Suddcn difficulties are alntost
always causcd by componcnt iai lure, r lr lher than
misalignmenl.

Sc icc must be peffol lned only by expericnced
pcfsonnel, Lrsing thc proper test equipment.

n*

CARRIER/
LOCAL
UNIT

AND ALIGNMENT

EQUIPMENT REQUIRED

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

(f) Vacuum Tube Voltmeter (VTVM): Hewlett-
Packard Model 410B or cquivalent, with an
RF probe good to 40 MHz.

(3) Dunrmy lotd/wL{ttnreter: Yaesu l\4odel yp-
I502 or equivalent, with 50-ohm non reaotive
load impedance, rrted nt 150 watts average

(4) Two addit ional 50-ohm durnmy loads with
provlslon to connect all thrce in parallel, or
one I?-ohm dummy load.

PA UNIT

LPE
LPF / ALC
UNIT

REG/CN'TL
UN IT

RF UNIT

CONNECTOR
UNIT

OR OPTIONAL\
RETV|OTE I
CoNTROL I
UNIT ./

TOP VTEW

28



(7)

(s)

(6)

AF Signal Generator: Hewlett-packard Model
200AB or cquivalcnt.

A general coverege receiver covering 3 to 30
MHz, with a 100 kHz crystal cal ibrator.

Frcquency Counter: Yaesu Moclel yC-500 or
equivalent, with resolutjon to O.0l kHz and
frequency coverage to 50 MHz.

Oscil loscope: Llcwlett-Ptckard Model l7: l0A
or cquivalent.

NOTE: Regardirrg Measurcment Irvels

Wherl decibel levcls arc quotecl in the following
scctjon (e.9. "Apply a 90 dB signLrl .  .  . . .),  the
rcferer)ce usccl is 0 dB = I !V. At 50 ohfts, this
ievcl is cquivalent tr) 107 dBnr.

RECEIVER ALIGNMENT

1. Antenna Coil/RI Coit Atignmerlt

a) Set the CIIANNEL selector to thc cnannet
to be aligned, and thc RF GAIN control firlty
clockwise.

b) Connect the signal gener:ltor to thc anrenna
j lck, and tune i ts output to the onanrlel
f requency. Now set the output lcvel  to 90 cl l l .

c)  Adjust the coi ls shown below for traxrmum
deflection on flre SJneter.

Cl l l :  T,oo:.  T,ool
CH:: T,ooa. Troi , .
CH3: T,oft .  I roo,
CH4: Troos, I ,oo,
CH5: T,o,n,  T,0, ,
CH6: T,o, , ,  T,o l

NOTEiAI i  channeis ale simplex_ For ouplcx
channel al i lnnrcnt,  sec pagc 41,
stcp 2. lbr t ranslbnncr locnt ions.

(8)

AF UNI ]F UNIT

VR3 (SQL PRESET)

UN IT

n

BOTTOM VIEW

29



RX Mixer Coil Alignment

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

Set the signal geneGtor exactly to the channel
frequency, and apply a 90 dB signal.

Now adjust T1016 for maxirnum deflection
on the S-meter.

RX Trap Coil Alignment

Set the CHANNEL selectot to any installed
channel, imd connect the audio voltmeter to
the speaker jack.

Connect the siglal generator to th€ antenna
jack, and apply a 100 dB signal at 10.7 MHz.
Adjust Troo, md T,o'4 a few t imes for
minimum indication on the audio voltmeter
and $meter.

IF Coil Adjustment

Set the CHANNEL selector to any installed
channel, and rotate the RF CAIN control
fully clockwjse.

Apply an 80 dB si$al from the signal
generator to the ANT jaok. Adjust thefollow-
ing coils on the IF unit for a maximum rcad-
ing on the S-meter.

-T:o* T'oor

These coil .  should be al igneLl in lhe gjvcn
order, or the co!rcot pcak may not be
obtained. This procedure should also be
repeated a few times to obtain correct align-
ment.

a)

b)b)

c)

a)

b)

3.

r : , t
al;

-

ja-')

I
j1

RF UNIT
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5.

b)

c)

b)

c)

NB Coil Adjushnent

Set the CHANNEL selector to any installed
channel, and oonnect the signal generator to
the ANTjack.

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

Now adjust T.o,r, Tro,, and Troro for mtnl-
mum deflection on the DC voltmeter.

SMeter Alignment

Without rpplying any signat to the ANT jack,
and with the RF GAIN control fully clock-
wise, adjust VRroo. to the point where rne
S'meter just starts to deflect.

Apply a 90 dB signal fiom the signal generator
to the ANT jack, and adjust VR,ooa for a
deflection of 59+60 dB.

Reduce the amplitude of the signal generator
to l0 dB, and adjust VR,oo, to the point
where the S-meterjust starts to deflect.

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

Product Detector Alignment

w.thout apf, ly ine an) 5ignal  ro rh.  receivef ,
adjust VR3ooj for a minimum rcading on the
S-meter.

7.

I
)

IF UNIT
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TRANSMITTER ALIGNMENT

While performing transmitter ilignments, 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 waranty of this
equipment.

1. Balanced l\ , [odulator Coil  Al ignmenr

a) Disconnect plug Pr" from its jack (J,oor) on
the IF unit,  and teminate Pr3 with a 50-
ohm rcsistor. Connect the RF probe of the
VTVM to P,s .

b) Tum the CALIB/CALL switch to CALL, and
adjust T3uor for a maximum reading on the
VTVM.

2. Carrier Null Alignment

a) Set the MoDE switch to USB, VR.oo, fully
counterclockwise, and set the CIIANNEL
selector to an installed channel.

b) With an external receiver tuned to the channeL
fiequency, close the PTT switch on the micro-
phone. Now adjust VRroo, for rt l inrmum
sign3l indjcation on rhe extemal receiver.

a:r  I

3, TX Mixer Coil Alignment

Set the CHANNEL selector to any installed
channel, and disconnect Po3 from its jack
(J'oo3 ) on the RF unit. Connect the RF probe
of the VTVM to Jroo3 .

Now adjust Trors on the RF unit for a
maximum reading on the VTVM.

TX IF Tmp Coil AliSnment

Note: If a spectrum analyzer is not available,
do not proceed with this aliglment,
as the spurious on 10,7 MHz that nay
result cannot be properly observed.

Set the CHANNEL selector to the closest
frequency to 10.? MHz of the installed
frequencies, and the MODE switch to A3h.
Connect the spectrum analyzer to Jroo3 on the
RF unit.

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

b)

a)

a)

4.

D)

AF' UNIT
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a)

b)

a)

c)

D./

8.

a)

b)

Q)

e)

TX lF Coil Alignment

Discoflnect Po6 from its jack (Jroo6) on the
RF unit, and terminate Po6 with a 50-ohm
resistor. Connecl the RF probe of the VTVM
to Por .

Adjust Troor and Tzoo, for maximum dellec-
tion on the VTVM.

IC Meter and Idling Current Alignment

Disconnect the +13.5 volt l ine to the PA unit,
and connect an ammeter ir1 series with the
line. Tum the CALIB/CALL switch to CALL.

Adjust VRsoor so that the reading on the lC
meter will show the some value as that or tlre

Now release the CALIB/CALL switch, And
set VR3oor fully counterclockwise. Press the
PTT switch, and adjust VReoo, (100W PA),
VRsoo, (50w PA), or VRnr, ( lOW PA) for
a reading of 100 n1A on the ammeter.

FWD Meter Setting

Tum the CALIB/CALL switch to CALL, md
adjust VRsoo, to 80% of lirll scale on the
S/FWD metcr.

ALC Alignment

Note: Do not switch channels or modcs
during transmission.

Preset the potentiometers and MODE switch,
as follows:
VRr-, AF Unit Full) counterrlockwise
VR,oo, IF Unit Fully clockwise
VRo*, LPF Unit Fully clockwise
VRroo: I PF Unit Fully counterclockwise
vR,uo' LPF Unit Full) counlerclocku ise
MODE switch A3h

On any channel, close the PTT switch and
adjust VR,oor for a power output of 50 watts
on the dummy load/wattmeter. (50W PAI
25 watts; I0W PAr 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 VRroor for a power output of
67 watts on the dummy load/wattnreter (50W
PA: 33 watts; l0W PA: ? watts).

Adjust VRaoo, for 35 watts on the wattmeter
(50W PAr l8 watts; IoW PA: 4 wotts).

Now sct the MODE switch to USB, the
CALIB/CALL switch to CALL, and adjust
VRoo6. for a reading of 100 watts on the
dumm) lord/wrrrmer<r (50W PA: 50 warts;
low PA: I0 watts).

c)

1.

iu
tE

LPF/ALC UNIT
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h)

Release the CALIB/CALL swrtch, and apply

a 2 mV 1000 Hz siglal from the AF generator

to the MIC connector' Set the MODE switch

to SSB (USB or LSB).

Adjust VR3oo1 to the point where the

specified power output is obtained on the

dummy load/wattmeter-

Connect three 50-ohm dummy loads m

parallel, so as to present a 17-ohm load

to the amplifier (l:3 SWR with rcference

to 50 ohms). Tum the CALIB/CALL switch
to CALL, and adjust VRaoor for 75 watts
power output, as indicated on the wattmeter
(50W PA: 37.5 watts; 10W PA: ?.5 watts).

Note for 50W Model:
Never attempt to adjust VRroor or VRaoo3
without performing the entire ALC alignment
procedurc, as this may cause the final
transisto$ to exceed the specified power

oulpul. lecding lo damage b' overhealing.

d

50w/100w PA UNIT

34



COMMON CIRCUITS

l. Carrier/Local Oscillator Alignment

Note: When the optional crystal oven is
installed, there is a difference in the
part numbers used in the FT-180A.
Part numbers of the form 60XX
should be read as 6XX (e.9., D6oo6
+ D606 ) .

a) Disconnect P6o,a from its jack (J3oo3) on the
AF unit, and connect the RF probe of the
VTVM to P6o,a.

b) Adjust T600, for maximum deflection on the
VTVM. The nominal value is approximately
0.2 vol ts.

CARRIER/LOCAL UNIT

Remove the VTVM from P6o2a anal connect
the frcquency counter to the plug.

Set the CLARIFIER control to the center
position, and adjust the core of T6001 ror a
reading of 10.700 MHz.

Now close the PTT switch and adjust TC6oo?
for a rcading of exactly 10.700 MHz.
Next, rcmove the counter from p6ora and
connect the frequency counter to J1qq5 on
the RF unit.

The local oscillator frequency must be
rJjusted b, the appropriare lr immer crpdii-
tor, corrcsponding to the CHANNEL selector.
Adjust the trimmer capaciton on the CAR-
RIER/LOCAL OSC Unit as shown below, ro
the exact crystal frcquencies.

CHI I  TC6oo,
CH2: TCoon,
CH3r TC6oo.
CH4: TCun*
CH5: Tce,os
CH6: TC",,u

Tone Oscillator Alignment

Connect the fuequency counter to Tp.0o1
on the AF unit, tum the CALIB/CALL switch
to CALL, and adjust VR3oo6 for a frequency
of 1500 Hz 120 Hz.

Connect the AF voltmeter to the intemal
speaker teminals, and tum the CALIB/CALL
switch to CALIB. Adjust VR3oo5 on the AF
unit for a reading of 0.45 volts on the AF
voltmeter,

Connect the AF voltmeter to TP3or. tum
the CALIB/CALL switch to CALL, and aojusr
VR3ooa for a reading of 80 mV on the AF
voltmeter.

c)

e)

c)

c)

RIGULATOR/CONTROL UNIT

TC. i
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7

LSB

2)

FILTER INSTALLATION

Remove the bottom cover of the transceiver'

anal carefully disconnect all connectors on the

tF unit. Then, unscrew the four lF unit

mounting screws on the cornen of the unit-

Install the LSB Filter on the IF unit using the

nuts provialed, in the space beside the existing

IF filte$. Solder the pins of the filter to the

circuit board.

lnstall the IF Unit in exactly the same

conflgumtion as beforc, and securc it with

the mounting scrcws Connect all plugs to

their jacks, a d close the tmnscerver'

MODIFICATIONS

XF.IO.7 HL-A

XF-10.7 HU-a

FILTER
- 10.7 HA

BOTTOM VIEW

i

I

l

" l
-"1; "1- - .1 I rr uur

I

LSB FILTER
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OPTIONAL CRYSTAL OVEN INSTALLATION

1) Remove the bottom and top covers from the
chassis.

2) On the bottom side of the tftnsceiver, dis-
connect Pre on the lF unit, and Pr4 on the
AF unit. On the top side, disoonnect Po5 and
Po? on the RF unit. (Refer to Figurcs I and
2.) Note: if the Remote Control Unit is
installed over the RF Unit,it must be removed
to access Po? on the RF Unit.

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

7) Crystals used in the oven differ from those
used wjthout, and so new crystals musr oe
installed when the oven is added. See the
procedure on the following page.

+)

s)

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

Affrx the mounting plate to the crystal oven
with the screws removed step 3.

Secure the crystal oven with the mounting
plate, in exactly the same configumtion as
Ihe CARRIER/LOCAL OSC Unir with previ-
ousry.

Connect all plugs to their approprilte jacks.
(P6o5 to J,oo. ,  P6o7 to l ioo?, P61, to Jroo? and
P614 to J3oo3).  The heater cable (P6ao) should
be connected to Pje. This connector had

TOP VTEW
Figure 2

6)

BOTTOM VIEW
Figure I

Jnu/Patt J LoaJF

TOP VIEW
Figure 3

J ,  r /P;. , (P" : , ) J?tn7 /P6e(P 6111)



CHANNEL INSTALLATION PROCEDUR.E

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

The fomula below is used to determlne the exact
crystal frequencies:

Crystal = Channel frcquency + 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
thc 8-digit part number 1H...) given in the
Table below, along with the channel ftequen-
cy.

SMPLEX CIIANNELS

Referring to Figure 4, install the crystals into
the sockets on the CARRIER/LOCAL Unit.
Be sure to install the corect crystal in each
socket, according to the channel number. If
theFT-l8oAis equipped with a crystal ovFn,
the CARRIER/LOCAL Unit is located within
the oven.

Unplug all connectors on the RF unit, un-
screw the four mounting screws, and rcmove
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 capacitoA,
which must be selected to correspond with the
desired channel frcquency. Obtain the corect
values for these ttansfomers and capacitors
from the BAND TABLE on page 44, and
install in the correct locations on the RF Unit.

2.

3.

1.

CH6 simplex or CH3 TX only

CHs simpl€x or CH2 TX only

CH4 simplex or CHl TX only

Those locations us€d
{or TX crystals for
s€mi-duPlex channols

CH3 simplex or CH3 RX only
CH2 simplex or CH2 RX only
CH1 simplex or CHI RX only

These lo€ations used
for RXcrystals for
semi-duplex channels.

CRYSTAL TOCATIONS
Figure 4

CRYSTAL DATA

x6ofi

H0!0:387

X6001 X600/ i

Iror,-,::re l
x60l l-xuor xooi

H0t0:390

Iloldcr I HC4ljjU IIc-:l:lU
IT

Frc.ructruy I  10.7 Ml lz Cl l+ l0 i ( ! l I I7)
( l l . l  iuHz ro

l0 7 NiHz CH + 10.I  ( i I l lz)
(  1: .1 MIIZ i .
: l l .7 vIk)

( l l . l  iuHz ro
18.7 NlHz)

f-.,.-* r .*^....-- tl r  
-FuDJinrLf tc l  Fr rrd 

'NntJl
, . "*  ]  

"*  
l lot

I lot le futdinr.nt . l  l lDdoncnhl

t  ' r 'J  \ . , r1J!rrJrcc 
I  

: . r  1 l  : 'PF

lesr thxr 40o llss lhnn ,10!2

Frequencr to lcr lnce ]  i50 l lz  I  ' lo 
t  p 'n

fRquc,R\ " tJbi l i t r  |  ! lnppmr l0"cn'50'cr

]  , .u f r  **
fio"' l-r4l

!0. l5 ppmr'C (  ?0'(  to 80"C)

14 DF i :6 Dt-
F

. l4 l 'F 1 0l  pF |  5 l 'F,OiIFPrral te lcuFic i tancc 34DfI0lpF 5pFI05pf

|  .  r  v!  i ! . \hr .  i  l .s .  th. ,  40J]  ls \  I [ rn 40

U, \ .  . r (1 l r . . \

n\en tcmNrJrure 75"C 1 3 'C
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4.

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 tlans-
formeff should be part no. L0020973, and the
capacitors, 100 pF. From Figures 5 and 6we
see that the transfomers should be installed
in locations T'oo, and T1ooj, and the capaoi-
tors in locations Croz1 and C1os3 (for CH 1).

Pa A in Figures 7 and 8 illustrates the
jumper wires that must be connected between
Jo7 and Jrr or Jn on the RF Unit ( i f  al l  six
channels are to be simplex). [f some channels
are to be semi-duplex, install only those
jumpers coresponding to the simple chan-
nel(s).

-lF

SELECT SELECT

iJ:;

I
T

-iF

Figure 6

39

Figure 5 RF Unit

l *Etrnl

cHl cH2 CH3 CH4 CH5 CH6

J. i  J -r  J, , tJ
T^ CH FX CH J

RF Unit - component side



5. Refering to Part B in Figures 7 and 8, install
a jumper from rhe point adjacent to the pin
of lro corresponding to lhe channel being
installed to the point connected to the pin of
Joe corresponding to the LPF whose fre-
quency range includes the channel frequency.
For example, if Channel I is to be 2182 kHz,
connect the jumper from the point next to
pin 2 of J1o to the 1.6-2.6 MHz point next
to Joe. If morc than one channel is in the
same LPF bimd, simply make multiple con-
nections to the point adjacent to Joe.

NOTE:

Improper jumper colmections may damage
the lowpass filte$ and final transistors.

When all desired channels have been installed,
rctum the RF Unit to its odginal position and
rcplace th€ mounting scrcws and connectoF.

u3 +,2m;P

-.  
v l  l l

cHl cH3 cH5

Figur€ 7

^ 
Chan.ers l-3 and 4 6 jumoered

LPF FFEOUENCY FANGE

1.6 rv lBz -  2.6 
^/Hz

B

c

o

E l1 1 MHz 18.0 MNz

2 r-Jaa/
: rP03r 6ootER
iFu'f'|/.,"v

cH2 cH4 CH6
E! rpr selecr luupea tcHl 2rg2 kHz)

B rer tu.p"o

RF UNIT PB_ 22698
(tro. I

j",^?'. 4.".1 1,.  Xv Rl5 yR?3t _t>
'Ax L,- !1","t I t.tvw61 

: f  c!31 l i f
I v; R53t t,\
I l-:--"er+rl
I  l l  Pot i l
I  l - . ro6lTx
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SEMI-DUPLEX CHANNELS

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

2. Referring to the BAND TABLE on page 44,
detemine the values of the transformers and
capaciton needed for the RX and TX fre-
quencies. Install these parts in the locations
listed below and shown in Figures 5 and 6.

CHANNEL I:
cH I  (RX) T,oo,.  T,"- ,  C,n, ,  ,  C,o. ,
cH 4 (TX) T,oos, T,o-.  C,n-,  C,o.u

CHANNEL 2:
cH 2 (RX) T,oo4, T,0"5.  C,m2, C,o54
cH 5 (TX) Tro,o,  T,0, , ,  C,n, , ,  C,0, ,

CHANNEL 3l
cH 3 rRX) T,ooo, T oo-.  C,o: , ,  C.05,
cH 6 (TX) T,0, ,  .  T,o, , .  C,o,"  .  C,o,c

Install the Channel Selector Jumper(s) fronl
point adjacent to Jo? to the point adjacent to
J'1 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 jump€r(s) for the TRANSMIT
frequency in the CHl, CH2 or CH3 positions
(points in common with pins 4, 5 and 6 of
Jro, respectively). Do not instal l  any LPF
jumper for semi-duplex channels in the CH4,
CH5 or CH6 positions.

Referring to Figurc 10, out the wirc to con-
nector Prr that coresponds with the CH
location that is being used as the transmit
liequency for the semiduplex channel. That
is, if CHI is to be semi-duplex, cut the wrre
to pin 4 (designated CH4 in Figure l0). For
CH2 semi-duplex, cut the wire to pin 5 (CH5);
and for CH3 semi-duplex, the wirc to pin 6
(cH6),

4.

3.

5.

SEMI.DUPLEX JUMPER CONNECTIONS
FiSure 9

ON SEMI.OUPLEX CH CH6 
(cur rorCB3 ssmnduprer)

/ ,CH5 (c! t rorcH2i€mi l lpexl
/ / .cH4 t.ut tot cHl in).drpte4

- 
/',-CH3 -l

/ra lc,}l,z >oo Nor cLrr

--Z,/-Cj-l.l 
)

RF Unit

4l-

Fieure l0



Kit required: Part number D3000266

1. Disconnect the FT-180A from the power
source, and remove the 4 screws affixing the
top cover- Loosen the side plate scrcws, and
remove the cover,

2. Refefiing to Figure I 1, locate the two scrcws
affixing the Connector Unit. Remove these
screws, but do not rcmove the connectom
from the Unit yet.

3. Carefully disconnect plugs Pro, Pr and Pu
from RF Unit (previously beneath the Con-
nector Unit). Also disconnect plugs Pa3 and
P44 iiom the Connoctor Unit.

4, Remove the CHANNEL selector knob,mount-
ing nut and washer, and remove this switch
and its wires disconnected in the previous
slep.

Install the new BCD switch supplied with the
kit, with wircs and plug Ps,.

FT-180A
MODIFICATION PROCEDURE
FOR USE WITH THE FH.18O

5.

J1605/P47

J1601/P43

J1603/P45

Co lect one end of each of the supplied
connection cables to the RF Unit: Plo to
J'6,6, P1' to J161' ,  and P" to J'o" .

Referring to Figure 12, install the Remote
Control Unit (supplied with the kit) using the
the supplied mounting screws. Make sure that
no wires or connectors are pinched or trapped
beneath the Unit.

Connect the other ends of the new connection
cables to the Remote Control Unit: Pa, to
J7o5, Pso to J7o6 ,  and &r toJ7o7.

Disconnect the following plugs one at a time
frcm the Connector Unit, and connect them
to the jacks on the Remote Contrcl Unit: Pa5
to Jror. P4" ro J,or. P4 lo J-or and P.s ro
I ,oc.

Connect Ps, from the new CHANNELselector
switch to Jios on the Remote Contrcl Unit.

Replace the top cover and its 4 sorcws. This
completes the modification.

6.

'7.

8.

10.

I l .

TOP VIEW

J1606/P48

-CONNECTOF UNIT

lnr  ur t r

Fig. 11
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CHANNELSWITCH

J1010/P10

r 00|]
' f  qu

I ,  J1o11tP1t n
J1O12tPt2 l l

\  nr  ur ' t

CONNECTOR UNIT



CHANNEL SWITCH

Jt01lP45 'J702/P46

REMOTE CNTL UNIT

REMOTE CONTROL UNIT

TOP VIEW

Fig. 12
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t -
BAND TABLE

* Channel fr€quencies in tlus lange cannoi 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.

FREQ.
RANGE

MODIFICA,
TION

KIT NO,

FREQUENCY
RANGE

TR]ANS-
FORMERS

T'ooz-T,or,
Qtv CERAMIC CAPACTTORS

(c'o ' r  
'  
oru,  c '  o 

' . - '  
o s 

' )

Qty

D3000116 1.6 2.OMHZ r,m209 73 2 50wV 180pF CH (K0217s181)2

D3000117 2.0 - 2.5 MHz LO020973 2
2.o 2.2s MHz 50wV 120pF CH (K02175121) 2

2.25 2.s MHz sowv 100pF CH (K02175101) 2

D3000118 2.5 - 3.0 MHz LDO20973 2
2.5 2.75\4Hz 50wv S)pFCH(K021 5820, 2.

2.?5 - 3.0 VHz 50wv s5prCH(K0)l75so0)2

D3000119 3.0 - 3.5 MHz LD020974 2
3.0 -  J.25 MH2 50WV l50pl  cH(X021-5151) 2

3.2s 3.s MHz 50wv l20pr CH G02l7s12l) 2

D3000120 3.5 - 4.5 MIIx. 1.00209'74 2
3.5 4.0 MHz 50wV 100pF CH (K02175101)2

4.0 - 4.5 MHr 50wv 75pf CH (K021-9018)2

D3000121 4.5 - 5.0 MHz L00209'74 2 50WV 55pF CH (K02175s50)

D3000122 5.0 -  6.0 MHz t 0020975 2
s.0 - 5.5 MHz 50wV 62pF CH (K021790I-) 2

5.5 - 5.0 [4Hz 50WV a'pF CH (k0217s470)2

D3000123 6.0 -  7.0 MHz L0020975 2
6.0 - 5.5 MIL 50wv 39pF CH (K02175390)2

6.s ' .0 MH7 50wv 33pF CH 0(021-5330) 2

D3000124 7.0 - 8.0 MHt L0020976 2 50Wv 5lpF CII (K02179015)2

D3000125 8.0 - 9.0 MHz L0n20976 2 50wv 39pF CH (.K02175390)2

D3000126 9.0 - 10.2 [LHz LO020917 2 sowv 39pF CH (K0217s390)2

D3000401 10.2 -  11,7 MHz L00209't1 2 50WV 27pF CH (K021?5270)2

D3000127 I1.7 -  14.0 MHz LO02097',7 2 50WV l5pF CH (K02175150)2

D3000128 14,0 - 17.0 MHz L0020971 2 sowv 6pF cH (K02173060)2

D3000129 17.0 - 18.0 MHz LO020971 2 s0wv 3pF CH (K02172030) 2
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PARTS LIST

Pl (wilh wtre) T9204200 5251.02
P2( "  )  T9204201 525109

Q1 c3408440Y 2SD844Y P] )  T9204202A 52510.2
t4 ) T9204:01 5? 02

5251-02
DIODE P8( "  ) '19244241 2

Dl,2 c2090306 si 10F1 (Al\I) r208 s251-06
D3-8 c2015550 " ls 1555 Pro( "  ) T9204209! 5251.07
D9 G2Q90421 1SS5-l Pl l T92012OB 525r-06

PIZ I !2]942
T92042

IB 5251.06
P11t "  ) 5251-02

R1 J10276100
1/2W GJ 1oft

f97442 5251-10
?15 I T920,121,1 525102

R2 r  10276101 '  100n Pt6( ,  ) T92042r5 5?51 05
R l ,s t0\215472 Carbon film 1,'4wTt 4.?ko P1?( ,  ) I92A4216A 525t-12

J32009001 P7o (  ) T9204218A 52510?
J32009001 0.025rJ P?.11 ) T9204219A s251-07
r32009004 0.025J) P26( ,  ) T97A4221 5251-06

lq !-
!?e (
ELr
P32 (

)
)

r91A4222
't9204211
't9201124

T920122s.{

5251- l  I

[ .ad
5251,11
sii i-r:

vl{2
J628000s9 DMr 0A6?9,\ l0Ifr,\.10kIrlJ

f j t \ l l0A6?9A - lokj lBx2J62800J58 Pl3 '19204216 5219,03
vRl

c6-12,14

c1,2,13

J50? r0502

K l3 r  7900rJ

rr l rmog-

Ktr l49or5

v10K.8.1.2 5KB

!4!4c1roR
C{.1tui. dis. 50WV 0 01/]l:
(DDt06r i03250v) _

,  0.047! l l
(DD I10F473250V)
,  25WV Ol] : f

(J t  t lx t04K.L46Al)

!11! r ' )
lll( " )
P36( -  )
P37( "  )
Pl8 (  )
Pr9 (  )

'19204121
'192i ]4228
't92t4229A
T9204210
rt2oa23r
rlzorisu,r

(11000045

llJ 1-!8
52.f!L

i?!1i11
l?sL.o3
525107
sMll{3v-u

LAMP.-- . '_------ . , ' . ' - ' - -_

l2V l5niA_ K0,:103,( j ( r__
l4v0.t2A M t04l  5 9

(:5 K40149006 I i lcr to lyr ic 22Alhl
(25RL?200) _.

rr4ere n
MI Nt0290025 170

SP€AKER
v4090055

! !L i  P2ooo.o4

l l l t0900t8 r;4w-ttt i i i  l  ruvlrR l . t

Q6000061 ML] L 82.I5P
N2090021 8A tO11s2

sl
s,1

N2090026
\r0r90085

34:?1111
sRN2044

s5 N01900s9 sRNt04l
N0190038 sRN3066

-56l Ran=bt;i Nor9olt l t : tras Luau
st aFT 180t N2090021
sl(FT 180A) N2090032 8A-3021 P!-2269( l:0002269c

(r  r rMHz) (1 : :h.ror l

P0090158 FM2t4 8SS
t2 P1090134 sc7627
J3 P109000s sc8050 Q100,{  1006 c1801:50 lsK125
J4 (FT-180) P009021s RBI9R4I l Q1001,1002,1008. c4800730c

t009
lsrr tck

P1090194 MAR 06ll
r4 (rT- l r joA) P1090036 QS AB4M
Js (rT-180) P0090158 FM2l4-8S5
J5 (FT I804) sct- l2Ht
J7 (FT- l80A) P1090r49 s-r620A-sTA Q1001,100? c3lr : ,10?0 2sc2,107
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c1045

crc46

K0217s680

KO21?nOr

Cera.ric disc 50wv 68nI
(DDl07CH680J50\ ' )

-  lo0! ' !
(DD107CII l0 lJ50V)

" l lopl
(DDl09CII1l tJs0V)

Dl00t 1010.
1027 1030

c2090027 si  1ss53

Lt011 1026 G20901l8 Scholtky barier lSS9l
cl l l I K02t?9021

ct 107 K02179022 ' '  160r l
(DD r09CHr61J50V)R1065.108s t42245419 axbon l i l ,n L/4w Si  4 ro

Rr060,1061 t02245429 - a.2sr cl07l K02179027 _ Z1l)pl
(DDl l2CH2?rJ50V)R1087 J02245100 10!r

R1089
R1086

r02245180 " " 18l]
, ;  , .  , ,  39o

cr006,1034,
10: l? 1039,104r
104t,1049,105 r ,
r0s2,t0?1,1072,
1080,1081,1084,
r087,r090,r  r00,
1113,1120

ct00]J008,
1015 1020,
1027 1033,1015
r 016,1040.1042,
1044,1065 1070
1075,1076,1077,
1082,1083,1088,
l09l  1093,
1095 1099,110 |
I103,1104,1112,
Ll t4-  l6

cr oor,Looz,iool:
1048,10?3,1102.
r  106

cr 005

cL ios-_

< roop l ibr+ -
1059 1064

i ro:r  rozo,
l05l  1058

K10179024

Kt9 r49021

K t9 t49025

(40 t?0105

K40120106

K4012900r1

"  0 0l  ! l
(cDs080xnt03K50)

(UATOIJX4T]K.I ,45AE)

( t iA113X104K-L46Al i )

Etcoi f f i ty t icsoi l 'v-- l i i :

_-150RLl )
'  l5wv l0! l

_-  d6RLI0)
i3!r ,

(L6R E33)
Sco ll^NiJ IADLIl (prgo 44)

J02245390
r&is4io
J02245560
J02245680

R1052
R1058 "  "  561)
R1055 " " 685r
R1009 t02245820
R1026,1029,1036,

1038
J02245101

!oa245r2lRt0l5 l02l "  , ,  l20n
R1062
R1002,1031.103i ,

1053

J02245151
J022as1al

" . : , ,  150f)
;  18ot

-  22AARl0?3 Ja4!!2J1.
J02245211R1088,1090

R

R

027.1031
044-1049,1054,
056,r057,1083

J02245131
'-nzraslgl

,  ,  3300
; - " " lg()o

:, ,, 6rfuoR 003
021

1006,1007 !02245681

001
082

1030,1032 t0224s821 .  82un

, ,  , ,  t .2to

041,1063,1064,
084,109r -  r093

JQ2245t02

R 034 t0224st22

R
R

050
042
094

t02245t52')ot2is2,2

J02245472
!a2i45562

,,  , ,  , ,4.7t t t
u 0 |  I  ,1015
L1001- 1003,1013

10 t l

r-ust6G--
r-a19lxB8 I

-  
INOUCTOR

_, l :L5 - l0 lK t00! l l
FL5H-2?tK 2?0/rH

I

R

025
004,1008,r043,
076,1077 l08l

067

, ,  , ,  , ,  5.6k( l
!42245t43

t42245t83 L1004 t0t0, t0t2
t0t?.1021

r!!t!qr
!1!re
r ,1020

t,1190017

Lm20952
L0020953
L0020954

I  L5Ll . l02K l r  rH

n,29 )J l1
R 040,r070 !a224s223

039 t0224s213
!a224s4i3R 068

R 023,1071 J02245t54 ,,  , ,  150k0

Rt022
t02245224 220ko

rnaruscontr,len
t42245214

t30koR1069
R1024

J02245314
142245225 2.2Mo Tt 014,102r

Tl0ts, t0 l?, la l9
1020

t !!tc.t!t 8
Tr002 t0l l

L0020t 7lt
L0020209

!!!?!1'1
See BAND TABLE (page 4tt

c l109 K301762?t Dipped mica 50WV 270pF
(z l7D2?rK05)

;  , ,  -  510fF
(218D511K05)

cl  l0 l K30l?6s r  I
t  l00t L0020545

c1007 K302?9092 , ,  
-  500WV 750pF'

(DMl9D?51J5)

J1001.1003 1006 P0090218 s015.arAc1lr8, l12l K02r ?2040 Cerami. disc - 4pl
(DDr04C 040C50V ) J1001 P009022s

clt22 (0217t060 ', 6plr
(DDl04CH060Ds0V)

J1007 P0090228 5045 12A
Jr008,1009.101l ,
1012

P0090122 5045 06A
(t108 K02t79009

(DD104CH220J50V) J1010 P0090221
c1007,10?4,10?8,

l0?9,1085,1086,
l l10, l l t9

K02175560 "  56PF
(DD106CH560J50V)

Q5000011

46



Carbont n l /4wSJ Jl to
R2003 t02245472

!B-227Jt t00022738 R2094,2099,2103,
2419.2126,2t 2.9

t02245562 - ,  5.6ko
a10.7I lH/) c02l?30A P.c. Botud wirh Conponenlt

c!22732A ! !?008,20r2,2124t42245822 8.2ko
R2023,2024,2041

2049,2055.2075
2080,2081,2088
209?,2100.2125

J022,15103 , ,  10ko

20i3 G1090248 AN6551

I
a20o6rol1_ 

*caso192iG
R2052,2130 J02245153
R2028,2017,2087, J02245223

2tat,2t27
R2036,2046 !02245213
Rl(169.2100 t02245331
R206f 102245193

R2092,2r28

n:nr L l  ro::asr sa
R1077 102245184

ra-24i224
lt)2245214

t{20?l J02245105

vr(l  !L LlJl72l22:_l
vR2002 J5l72l  l0 l
vmool -- t5 r7-JiiJ'
vR2od4 -iai2i4tJ

_- __-.1
I-T ---'l

R20l l
Rl)62

c2014,206t,2068,
2089,2090.I34

c2001 2004,2007
2008,2010,2012,
20|] ,2015,201?,
2018,2020,2021,
2021 ,2tJ28,203A.
2036-2043,204s
2048,2050,2Q53,
2055,2058,2060,
2066.201 5,2016,
2018,2079.
2081 208?,209?
2099.2t01 ,2t09,
2r r5,2t  16.2t  t8,
2t24.2t 28,2134,
2135,2t  l8

c20o5lfo6,2ol

J01245413
r02245683
nntsiw

K02 |  t5101

K01079024

(19149021

r'rr 
___] 

*"r'tt":_

c2044 
__l 

*n''t' l

c2091 K02179025

2014,2016,2019,
242 |  ,2A22.2A25.
2029.2A35,2016,
2047 ,2A49,2a51 ,
20s2,2054,2056,
2057,2059,2062,
2064,2065,2067,
20?0-2073,2080
20u4,2092,2142,
2112,21t3,2114,
212t-2tr1,
2125 2t21,2\29,
2130,2132,2133

- " 25WV 0.04?!l:
(ur \T08x471(-L45AE)

POTENTIOMETEA

_'--i ros t,lnno.i.xu r zr.iri:
Hl05tArx)7.1Ktr Lko!

_ HL05l^0l t .LoKB ! l ! !1_
H{!!41)I n47lL {\flB_

cac4911gn ' -
(cnnr iu disc 50WV Cl l5Dl i
(ppl04cI|0504511v ) __

' '  "  loPl :
(DDlllqcrI l00Dj!! l_

,  ,  t00tF
{Dr lq lc l l l0 lJJ0v) . .

, ,  , ,  220f1:
(!l!!1 crr22r.r5!l!)-

, ,  0,0lpl l
(DS080XIl l03K50)

007 c180t 250 tsKl2t
Q?001 2005

ofo l1
o?0r4,20r6,tdi-
Q2008-10t0,1015.

2019

fl:gli, 
--

-u!ql lJ016,20ri
D200 t-2010,

2026.-2031
D2rlre-i i i t
rr0l3rort2o25

_ gl0l8

_xrr200l
xrj2002
414 airrrot.lil

I!?1'!)4 -

l
R2066
R206s
R?l] l ] l ,20l2 - l

!?llsr 

-

R20(X,2018

R2o?l,2r a7
R2oaoJo5a I
R2oor 20 l oto 20:

202t ,20tt ,2051 ,
20s9,2095,2105,
2111

(;4800710G 3S(?3CR

i rRANsiaio--
( l l to564lRl , t {564AR
(; t l l5slo I  :scrsaS --

clSl l l t50Y tscl  St  5Y

c.rx8r5oa-?Scr8r5cR

G2090093 cc 1N270
C2090118 Schorrky bl i i ier  1SS97

I
02090029 Cc lN60
c2ol555o f-t lsisF
c2otbott- si ---lss;3
(;2o9oo4o -. vr;;;i-- [c.53 -

CRYSTA! FILTER
ttt rolzso f xr.rd.rs,r ro.ren
rt t orol6-f-xrrr o r s ile-li]r rsn

i rozott-f-xr.ro.rrir,t rcrr-ss-f__

iadi rrarc rrr-rei
r r r rozolz I  ro.ruci

J02245100
Joi2a5xo--'ru-224s410
J02245560
rozlstot
J02245121
!o22iit?]

ffisttr
-t02245411

lElrslgR -Cebon filn 1/4W SJ lon
, ,13n

- 
'  47rt

, '  , ,  56a
'' , , tooa

,, - t20a
'. - - 22oi
' '  . - .  ,  33oo
- - - - 41(rr

R2005,201I,2014,
2411,2430,2060,
2063,20?8,2083,
2091,2104,2110,
21 |  I ,2t  18,2t22,
2121,2131

s4r!2! t5,2!rS
R2084,2050

5102

rq4!lQ?
!02245t52
ior24srrz

sJ 1.5*O
1.8*o

TJ

R2022,2064,2086!0224s312 -  3.3*O
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l  - -

c330l l20lr  2sc7l2ur,
cl318t50Y ls( 1r i  l5 \ '

c  l l1815oi l lsa18t5(;R
eloi t  -Ca I  l81jots lsc18158r

D1002 1005

Rl,?0J0?l

Sr lSS5: l
c.  I  N6ir

l l l :7r i l l9
l l l \ l  ( ; l i  l . l r l

110274229
( xr ln)n l i lnr  11.1w Sl  ,17! l

Rlo05 J02245 t0t
l0t t45l5l

Kr9l490r l1 Cerami. dnc 25WV 0 04?rl'
(uAT08X4?3Kl.45Ar)

a2025,2011.2012K191,19025 -  0 l /F

lUAft  lx104K-L46Alr)
c: l t7 K:101?6131

(z17D3lLK0s)
16411

(s0F2Ll222r\1)

(csl5E1v0l0v)
(  2r  39,2140 K70120002

(489Dr06X0016C1)
r+o t r oll s-ltatr.lrtic sowl

I Cq!)
c2069,2091,2098, K40120106

(16RLl0)

x40129008
(25RE10)

r 200r 2008.
2010 2014,

Ft5H. l f lK 100! l l

2017 2028.r03r,

L2029,2030 270!H

' t2002

P00902t8 5045-02A

50,15-05A
5045 l2A
5045 07A

Q50000l I Wrapping lerniml C

190088

L0020955
L002095?
10020956

P0090226
aoogorr -

c2t 16,2r 37

c20900t?
c10900r9

L
t:
a

rt
I
:l]

!
q
q

. !

.10?4 l02245l l t
. r02245311

.oa I  t0. , ,4. !  r
l f1 'b" l
l1]  r { ' 'J ' f
Jm?ai lo2 "
l ( :45l i

5F'

In)  ld )

rout I  jo22a\112 I
io2)451'r2

. t  rqr . r r ts+.  rozrqs+i : l  :
l r )56.30711

. ro( ,?. lor i2 '  
_ro2a4is6x

, r  l0 l :  n i24: .  ' l  
_

.1039,30,12,
,105t,3053

4f(I!t!?1!!!!
Rr04ii.:raso
R1020

t0224515.r ,  I5 l r r
J\\214s22i
Jt)224521i
J0l245l l3
J02245191
J02245471
J02?45563

Rt0:6 t ! : -  02-4(6q1

POT€NTIOMEI€F

Htos ! , \005 4108 . l r00Ll

Ht05tral l  4. iKB 4.7koLI
H1|5LA0l l  10KB 10kOIr

vRl00l H102tAl  t l - t ] (B 4lkoB

K02l l5 l0 l Ccrami. disc 50wV ( H l00pl-

c3036,1017 K02l19025 "  "  220rF
(DDl r  lC 2: l l50v)

,  0.001!t
(DD10,1E102P50V)

c1004,3025 Kl2171t 02

J5tI l l47t
J5l7?310:

( l ( ) . tMEz)

9, lVHz)

l5 l ]  l - r4 l  l
J5 t  l2I101
J5I7271t l

f00022?08
c022?008 P.C. Board vith compone!ls

rc

c022100c

cr 090340 MCt496P
cr 090124 MCl40t6BCP
C1090284 lPC2002V

2SC?3rCRc3l07l20c

48



cir24 1035.3038, K1tt79008 Ceratnic disc 5owv 0.01/tr
(DD106l l0 lz50\ lt040

c:oo,lJo:u Joro r r: irgoo,r ', 0 0.1lpF
(Dl l0f47l250v)

c1049
(50F2U152r!0

-  0.0015! i i

c1048

cat64

" , ,  0.0027,rF
(s0r-2u272ro

" 0.0033,rF
(50t,2ul32NO

c106, K50l??4?2
(50f2u412v)

(501,21r03i l )
c1047,10?t tL l?s K50 r  77l0l

(5or i71- o.r.,tx,F

oar2t t

c3070
150f2Ur2lN0

K5017i223
(50F21r223M)

K70\67224'106 frntrlLm 35wv 0.22,rf
(( s l5 F l vR 2t:t\fls)

(401?0105 F: ler l ro lJ ' t ic  5owv 1,r l l43001,3008,3017,
1022,10,12.1043,
3051,10s5,3056,
1065,1066

(50Rt. l l

(40120 t06T - l6wrr torrc3005,3019,3023,
3027,1019.3031, r  I6Rt 1o)

c3007,3009,1018, K,10129008 33/rl

r-0,,F

3021,304 r.3044.
1046.1052,30611

(-iilre
6Rlr220)

6l{ t02s)
c3062 1000,ln

IL4H-lR5K 1.5!H
I i tSl t -220(
s4-220(

22pA
22r!11

t ,1190016 f l5 l , l01K r00!
Ll t9012t s4,101K

MINI CONNECIOR
J3001 P0090223
J3002 3004 loar902r8 5045-02A

P0090222J3005 s045.06A
J3006 P0090227

I1190r)2
L1006 L1190023
Lt00l l . | l  90101
r_100t

PIJ-2712;4.

P.C. lroard wilh Conponents
K50177152

K50117272

K501?7332
aaoo r,40or l od i f 

-c 
l r 05 b4 r o

rra0o2,4oo5 T cr l l8150i 2SCl8t5Y

p4001 4q10,4020
D40l I  ,1016
D40i8J02l  4O2j

c2090001 0Dt
c2090118 Sl'ottky bericr lSS97
c2015550 si  lst  5s5
c2090218D40t9

D4ol? G20902 t8

R4002,4003 tt0276339

J 14276474
l /2\ !  GK 3.3f l

ot l
R4029 1rJ2245470 Carbon film l/4w St 11!_

1!!a
220a

J02245101R4O2I
R4027,4028 t022452?l
R4007,4008 r02245 t2 l\!L

2.2k1rR4012 r02245222
3.3ko

102245123

R4020
R4016

J022,15t83 tSko
JQ2245223 ,2!L

1l!!R4010
R4011,40t 3,4019,

4021,4040

R,1015,4024 ,,  ,  330to

vR400l 4003 J50709103 Hl1)s2r\01310K8 loko!

Dippcd dica 500WV lopll
( rcQl l t00J5)

K302?5180
(LCQt 1180J5)

lSpf

,opfK302?5200
(Lcerr;oJ5)

'' 22pF
(LCQt2220J5)

,, 2,tpf
(LCQt2240J5)

- 27pF
_cQ122?0J5)

t422453i2
t02245tAlR4005,4006,4014,

4023.4039
R4017,4018,4025,

c3039,3071

L0020957
L002078rJA

c4042.4060 K30275220

c4048 K3A215240

c4023,4054

c4064,4068

c4036,4051

5045-t  rA
K302?5270

Q5000011

P0067c_10 tor /P.2001v

K30275300

(30275330

K30275360

" 33pF
(LCQ12330Js)

- 36pF

-cQl2l60I5)

c4032,4044,4050
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t -

c4056.4071 .447 A K302754?0 Djpped nica 500rw 47pF
(LCQl24?0J5)

c4094,4096,4101K40r 20106 Elecrroiylic l0!lr
( r6RLr0)

c400?,4025,4040,
4043,4062,4064,
4066

(10275560 "  56PF
(LCQ12560Js)

c4086 K40129008 Electrolytic 16wV 33!F
(16REl3)

c4038,404? K302?5680 68pF

iLCQt268015)

L4032,4013
L4030,4035

!r,11!!!q
L1190093
rr rsoosl

LD4B-IR3J l . l4H
LB4a 8R2J 8.2!H

c4021

cloie

K30275750

(30275820
(LCQ12?50J5)

82pf
(LCQt2820J5)

t401t.4014 lB4B l00J Io,rH
L4001 4006,

4022 4027
L1190r 20

Looto958

I rL5l I  4?]  (  4?0!H

L4007 !!q! li:ljlH'
3lor l ic4031,40?0 K302?5101 -  100PF

(LCQ12l01J5)
L400ll L0020959
L4009 L0020960 3 6l ! l {

c4017,4029,4053Kl02?5121 "  120PI '
(LCQt7r 2lJ5)

L4010
14on

L0020961
LOO2o962

ol!11 !i 11MH1
1.84! l l
2.15! l Ic4063 K30275151 , ,  lsopl l

(LCQl715tJ5)
L4OT2 L0020963
L40l l L0020964 0.61/ l l  ,12 6.8MHz

c4039 K30275161 " l60pl:
(LCQl716tJ5)

L4014 L0020965
L4015 L0020966 l . l8rH

c4058 K30275181 "  180PF
(LCQ1718lJ5)

L4At6 1002096? 0.3?7!H 6.8 l l . lMHz

t40t7 L002096rJ lJ .7 l0! i l

c4010,4067 K30275201 , 200rF

-ca17201.15)

L4018 10020969 n 85 5,rH
L4019 L0020970 0 2l0,rH l  l . l  l8.0MUz

c4020,4061 k3a27 5221 ', 220plr
(LCQl?22LJs)

L4024 L0020971
L4021 L0020912 0.52l !H

c4034 K30215211 ' '  21QPI.
(LCQl72?lJ5)

L4478,4029 L0a20922

c40 r 2,4013,4026
4027,403s,4051

K3027530r ,  300rr
LCQr 7l0lJ5)

c4008,4045,4049 Kl02?5331 "  330Pr
(LCQI?331J5)

RL400t MI190n24 l ,uRl l  tD0l22 l2v

c4031,4055 K30?75391 ' '  390Ptr
(LCQl?39rJs)

c40r4 l (3027s471

- r :o i rss t r

K30275621

, 4?0pF

-{LCQ_LZ4.u,, ,  5 l0pt:
_1!cQlEsl lJs) ___

,, 5?0rrr
(LqQ!!!?U!) . .

1,4001 Q1000010 8v l00mA (8Q041-228011

c4018,40 t9.403?

P0090225
P0090218

MINI CONNECTOR
5045-09A
5045{2,{

c4041 4q!!
14002

c4010 K302?568t - 6800F
(LCQ1868lJ5)

J4001 P0090222 5045-06A

c4011 K30215151 "  750PF
(r-cQ18751J5)

c4022,4024 K30275821 , 820p1
(LCQl8821Js)

P0090182 Rl-01.138

c4090 K30279051 ,  l000pF
(DMt9D102K5) Q500001I

c4015 K302?9125 - I300DF
(DM I9D132J5)

c4089 K302?9058 , 2000pf
{DMt9D202X5)

c4088,4093,4095,
4102,4103

Kl]179008 Cerumic disc 50WV 0.0L,rF
(DD106F103250V)

c4001 4006,
40?l  40?6,
40?9 4085,4092
4091.4110
4104 4i09

K19149021 ,  -  25WV 0.04?!F
(!AT08X473K-L4sAl l ) P3.2271A 1100022?tA

c022710A P.C- Board wilh components

x19149025 Ceranic , o.hF
((JATt3Xl04K L46AE)

c4098 K70167154 Tanrarum 35WV 0.15rF
(cs15r lvRl5M) Q5003

c1090350
G1090183

ICL?66(JCPA

/PC143OS
c4099 Kt0167684 0.68,rF

(csr5ErvR68M)
Q5005 c1090017 Mc14572

c4099,4t00 (10L27225 2.2pF
acs15E1C2R2M)
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I5005 P0090238 52?3{9A
Q5004,5006 5009 c1318150Y 2SCl815Y J5007 P0090219 504543A
Q5002 G33r9590Y2SC1959Y J5008 P0090223 5045-074

DC.DC CONV. TRANSFOBMEN
otooE T500t L3030084 MC-102C

D5001 G2015880 Sr lS 1588
D5003,5004,5010 c2090001 si 10D1

D5002 c209018? zener 82140
D5005,5006 G2090003 Sl v06B PB-22688 F00022668
D50l l G2090221 Zerer RD8-2E82 {10.?l IHz) c022680A P.C, ao&d Pith @mponenl!

RESISTOR (9.1MH' c022680B
R5001 t02245680 Cubon filh l/4w 5J 68rl

R5004 J42245562 5,
R5003 t02245\2) -  

, ,  ,  12kO
R5002 t02245561 - - - 56kA
R5005 to2245643 o Q60{X G380t92tC 2SKI92AGR

102245821 ,,  -  "  82to
R50n6,5007 t02245224 '' - " 22Qk9

R5009 J02245315 -  "  3,3Mo Q6001 6003 G3319230 2SCl923R

orooE
D6001 6006,601

60I2
G2094027 si rss53

vR500l t5a109472 Ht052A011.4,7K0 4,?kOlJ
vR5002 J50709473 H1052A017-47Klr  4?kf iB D6011 c2010093 Ge (CB) lN2?0
vR5003 t50109224 H1052A021-220K4 220kOB D6009 o2022080

c5017,5021-5024K19149021 I  coEmic sOwv 0.047/r l r
( (JAT08X473(- l -45AE)

x6001-6006 f lo102391 HC-42/u LOCA! (25"C)
x6007 H0102387 HC42/u 10.71\{ Ik(25"C)

cs001,5004,5005,
5008,50t0,50t I ,
50t4.5015,5018,
5026

(19149025 -  25WV o. l r rF
(uATl3Xl04K-L45AD)

xs600t 6007 P3090002
9!r-sr4!i99!!I

sD0105
c5027,5028 rlorrrrs f MvG 5o\w o.o33pl

| (sorrus:rMr
K1016t224 Tanlalun 35WV 0.22rF

(csl5ElvR22M) -R6O355OI? 
- J02245110 C.b"" rit," V4w Sr 3lo

c5420 (7012?335 , ,  l5wv 3.3!F
(cs15E1C3R3M)

R6039 102245474
R60t9 J0224s680 - "  , ,  68a

c5006,500?,5009,
5011,5012,5019

K40129007 [l.ctroly1ic " 100]]F
06REr00)

R6016,601?,6020,
5010,6032,6014,
6043

noott.so:o-

J02245101

toztisut

10011

2:(rr
c50!5 K40149016 - 25\N\ 22OttF

(25RE220)

c5002,5003 K4014900s 1000!F
(2sREl00o)

R6014,601s,5029,
6031,6033

J02245102 , tko

R6040,6042 !02245222 - 2.2kA
INDUCTOB R6041 !02245212 - -  2.1kA

1r001,5002 Ll t90103 S4-392K l,9mll R60tt ,6027 t02245i92 - -  39kO
1500t,s004 L1190016 FL5H IOlK IO R6001 6012,

6021 6024
t02245412 -  -  4,1kn

CHOKE IRANSFORMER R6026,6028 J02245103 " -  10ko
cu5001 L2030069 l.?nll 2.51| 04s,6 102245t23 - ' lzlra

R6044 r02245223 - - 22kA
R6025 ro724s39t l9tn

Rt,5001 5004 M1190015 G2i.2"* \1i

c6025 (061?9004 Curoic disc 50WV U, 20pF
(DD1{XU.t200t50V)

.r500t,5002,5006P0090229 504513A c6021 K06175270 "  ztpt
(ECC-DrH270rU)15003 P0090237 5213-03A

J5004 5045-08A
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t '  -

c6002,6004,6006,
6008,6010,6012

(061?9006 Ceranric disc 50wv UJ lopF
(DD104UJl00J50V)

THERMISTOR
ltD26 1kOc9090008

c603?,6018 K02175i01 "  CH I00pF
(DD107CH10rJ50V )

c6014,5015,6026K02l7sl  s l "  "  150PF
(DDt09CHls l l50v ) vR 700i J5t727411 lr  r lJ21d305 4?08 470tr l

c6001 K1017902,1 '  '  0otrF
(cDs080xB103K50)

c6031,6033 6036 K19149021 - ,  25wv 0047!F
(uAT08X4?lK 45AFl K10276680 Dipped mr.r 500WV 68pI:

(LCQt2680K5l

c?015,7016 K14216221

r:ori6esr

i . l  i i l  ?6102

,  221)pl

{LCQl722lK5)
, 680pI:

(LCQ1768iK5)
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P600? ( ) 792A4206 5251"l2
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l /2w cJ r50o
c020136A P ( B.rrd wrllr comto.c.a
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R?001 J0l24s82t , TJ 820(r
R?006 t ro216ta2

l /2w ct  lko

52



Q8004,800s 3122900O,/ 2SC2290 OrR
Q8002,8003

asooT

c3323950() 25C2l95-OrR

cl4o288uK .?SDi88K

DIOOE
Dll002 8005 c?090001
tJ8001 G20902r ?

R8009,8011 I1027b159-

R8006 J10216479
t /2w cJ t .5a

4la
R8007 8nt9 8020 tr0276| l io
F80l?.8nl l  l r0:7b140
RrJ002 l02245l tn
R80r0 I  lor i6 l t -

l8a

'  , t l f f

l /2wcJ 39o
: "tu:!
R8014,rJ015 J 102?615 |

R8or4 f lo22lst t -

120! l

v2wcJ
'' ifun tAw st

150s)
270rt

Rsoo3.8m4 -J1027r, . l  
l

l r8 0R i  t r  2.c to- l
nrnns I  r lnr i r :  j

t /2w GJ 3l0o
' '  "  tko

,  n ln t /4W TJ 1.5kJ]
RrJ0i7.8021,8022, l2 l l l9n0t
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(9. lMHz) c0)26828 P.C, Board wlth components c63t-633 636 Kl9t4902l , ,  , ,  25WV 0.047!F

(uAT08X4?3K.L45AF)(10.?Mtlz) c0226424

Q604 Gt80r92rG 25( r92ACR TRIMMER CAPACITOB
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Tozztszzl
McLallic film l!r' 47A

R701-709,
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c?05,?07 K40129004 Electrolylic 16WV 10rF
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