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FT-230R
2 METER FM TRANSCEIVER

INTRODUCTION

The FT-230R is a microprocessor controlled, compact synthesized FM
transceiver that provides a full 25 watts of RF power output on the two
meter amateur band. With ten memories and two VFOs, selectable 5 kHz or
10 kHz tuning rates (12.5 and 25 kHz for Europe) and priority channel
functions all controllable manually or automatically via the scanner, the FT-
230R leaves nothing out,

Additionally, the FT-230R utilizes a large-digit Liquid Crystal Display
with some new developments in optics permitting an unusually wide viewing
angle and spectacular illumination for the ultimate in frequency and func-
tion indication under all lighting environments. Tone Calling and Tone
Squelch (or Hi/Lo power in European Models) are easily selected from the
front panel. A lithium battery is included for memory backup with an
estimated lifetime of 5 years or more.

The extremely small size and light weight of the FT-230R, together with its
high output power, make it a truly remarkable unit for the best in FM
mobile operation today.

We recommend that you read this manual in its entirety so as to understand
clearly the many features of the exciting new FT-230R. With proper care
in operation, this equipment will provide many years of reliable performance.



SPECIFICATIONS

Frequency ﬁumrage . 144.00 — 147995 MHz; 144.00 — 145.995 MHz
(as per your local regulations)
Synthesizer Steps : 5/10 or 12.5/25 kHz (depending on local requirements)
Power Output ;25 watts (10 watts where required)
Mode of Operation : F3(FM)
Modulation Type :  Variable Reactance
Deviation : +5 kHz maximum
Maximum Bandwidth : 16 kHz
Tone Burst Frequency  : 1800 Hz (Model A, E), 1750 Hz (Model B, C, D)
Spurious Emissions : =60 dB or better
Antenna Connector : 80-239
Output Impedance ;50 ohms
Microphone Impedance : 500 — 600 chms
Receiver Type : Double Conversion Superheterodyne
First IF : 10.7 MHz
Second IF : 455 kHz
Sensitivity : 0.25 uV for 12 dB SINAD
1 gV for 30 dB S/N
Selectivity . +7.5 kHz (-6 dB), £15 kHz (-60 dB)
Audio Output : 1.0 watt @ 8 ohms
Audio Output Impedance : 8 ohms
Power Requirements : 13.8VYDC (negative ground)
Current Consumption : 5.0 A on transmit (RF 25 W output)
0.3 A on receive
Case Size . 150 (W) x 50 (H) x 174 (D) mm
Weight : Approx. 1.3 kg

Specifications subject to change without notice.

Options
YM-49 Speaker/Microphone
FTS-32 CTCSS Encoder/Decoder
FTS-32E  CTCSS Encoder



SEMICONDUCTOR COMPLEMENT

ICs: FETs: DIODESs:
HD44820-A18 | 2SK19TMGR 1 1S188FM (Ge) 6
TPO401 1 2SK168D 3 151555 (Si) 6
TC5082P 1 35KS51-03 4 18553 (Si) 24
MC14002B 1 V0SB (50)
MC14011B 1  TRANSISTORS: 18597
MC14069UB 2 25A5640) 1 (Schottky barrier)
MC3357P 1 25C496Y I 18V68 (Varactor) 1
MS5T715 1 25C535A 2 18V69 (Varactor) 3
(10 W model) 2SC945AP 6 1T25 (Varactor) 1
M57712 1 25C1383 ] HZ6C-1L (Zener) 1
(25 W model) 25C1815Y 11 WZ061 (Zener) 1
pPC575C2 1 25C2026 1 WZ090 (Zener) 2
uPC5TTH 1 25C2053 1 MV13 (Varstor) 1
uPD2819C 1 25C2407 | BG4632KX (LED) |
78105 1 28C2785E I PR4632K(LED) |
2SD636R 1
LCD:
H1313A 1
ACCESSORIES
MICROPHONE (WITH HANGER) YM-47 (M3090033) 1
EXTERNAL SPEAKER PLUG C-107 (P1090139) 1
DC POWER CORD |
10W MODEL (T9002805)
25W MODEL (T9006710)
CIGARETTE LIGHTER PLUG CP-103 (POO9006T) 1
SPARE FUSE 1
10W MODEL 5A (Q0000004)
25W MODEL 10A (Q0000007)
MOUNT BRACKET ASSY 1
WIRE STAND (WITH HOLDER) 1



FRONT PANEL CONTROLS AND SWITCHES

(1) VOL/OFF

The volume control adjusts the audio output and, when rotated fully counter-
clockwise, switches the transciever off.

(2) SQL

T'he squelch control silences the receiver when no stations are being received
on the frequency. Advance the squelch control clockwise just to the point
where the background noise is silenced. Further rotation will reduce sensitiv-
ity to weak signals.

(3) MAIN DIAL

The main tuning dial is used for selection of operating frequencies using the
two VFOs. Tuning steps are 5 or 10 kHz (or 12.5 or 25 kHz in the European
version) as selected by the step button (4-1).



(4)

KEYBOARD SWITCHES
1) STEP

Push this momentary pushbutton switch to change the PLL tuning rate
for either the main tuning dial or the scanner.

2) DIAL/S

When +this button is pushed tuning will be accomplished by the main
dial on either VFO A or VFO B, unless the F button (4-5) is pushed
first (up to 3 seconds before), in which case the memory split mode
will be selected; and the transciever will receive on the selected memory
while transmitting on the VFO frequency (until DIAL/S is pressed again).

3) MR/PRI

This momentary pushbutton selects either the memory channel or
priority channel recall. If only this button is pressed, the memory
channel selected by the MEMORY rotary selector will be recalled. If the
F button (4-5) is pressed first (up to three seconds before) and then the
MR/PRI button, the priority channel is recalled.

4) T.SQ (HI/LO on European version)

The T. 5Q two-position pushbutton switch activates the tone squelch
option when installed in the USA version. In the European version
this HI/LO switch selects either 25 watts (out position) or 3 watts
(in position).

5) F

This (Function) button activates either the priority channel mode or
the memory split mode when pressed before pressing the MR/PRI or
DIAL/S buttons (by alerting the microprocessor that a function change
command will follow.) If either the MR/PRI or DIAL/S button is not
pressed within three seconds after pressing F, the F command will be
cancelled automatically.



6) M

Press this button to store the displayed frequency into the memory
channel selected by the MEMORY selector. When stored, an “M”
will appear on the left side of the display.

(5) MEMORY Selector

This 12-position rotary selector switch selects the memory channel to be
used. In the (two) MS positions, the FT-230R will scan the 10 memory
channels when directed by the scanning controls on the microphone.

(6) MIC

This seven pin jack accepts microphone audio input, scanning control lines,
and the PTT (Push-to-Talk) control line. Microphone impedance is 500-600
ohms.

(7) T.CALL

When this button is pressed an 1800 Hz tone is superimposed on the micro-
phone audio line and the PTT switch line is grounded, activating the trans-
mitter. This featurc allows manual-length tone access of repeaters requiring
a burst tone.

(8) VFO A/B

This button selects one of the two internal VFOs in the FT-230R. Depress
this switch to change from one VFO to the other. This switch has an “in”
position for one VFO and an “out’ position for the other, so that you can
see by the switch position which VFO vou have selected.

(9) S/PO Meter

This meter gives you a relative indication of incoming signal strength during
receive and power output during transmit.

(10) ON AIR and BUSY LEDs

The red ON AIR LED indicator lights up in the transmit mode, while the
green BUSY LED lights up during receive when the squelch is opened by
an incoming signal.



(11) DIGITAL DISPLAY

This Liquid Crystal Display indicates the operating frequency and special
functions. The last five digits of the operating frequency are shown with
resolution to 0.1 kHz. When a MEMORY channel is selected and displayed
an “M™ will appear at the lower left side of the display. When the prionty
channel is selected and displayed a large P will appear for about one second
in the leftmost MHz frequency display position. When the F button is pressed,
summoning the microprocessor for a special function, a large horizontal bar
will appear at the left side of the frequency display for about 3 seconds,
during which time the DIAL/S or MR/PRI buttons must be pressed (or the
“F” button command will be “forgotten™). Additional display features are
described in the OPERATION section.

(12) RPT

This three-position switch selects either simplex or plus or minus 600 kHz
shifts for standard repeater operation. For non-standard offsets use the
memory-VFO system described in the OPERATION section.

Blask

Viewed from “A" Side

YM-47
MICROPHONE PLUG
CONNECTIONS



REAR APRON SWITCHES AND JACKS

O @3

(1) BUSY-MAN-CLEAR

This three position slide switch selects the scan-stop mode. In the BUSY
position the scanner will stop at any occupied channel, while in the CLEAR
position it will stop at any clear channel. 1n the MAN position the autofmatic
scanning is disabled and scanning is then controlled manually by the scan
switches on the microphone. When the BUSY or CLEAR automatic scanning
functions are active and the scanner has stopped on a channel, it will resume
scanning again automatically within about five seconds unless one of the
microphone switches (PTT, UP or DWN) is pressed. Once one of these
switches is pressed the automatic scanning will cease until the UP or DWN

switch is pressed again,

NOTE
If the scanning is halted with the PTT switch, or the automatic scanning
is cancelled with the PTT switch, the PTT switch must be released and
pressed again before transmission can occur.

(2) EXT SP

Use this jack for connecting an external speaker via a mini phone plug.
Inserting the plug into this jack will disable the internal speaker. Output

impedance is 8 ohms.




(3) DC138YV

Use the special power connector supplied with the FT-230R for connecting
13.8 VDC ONLY to this jack. Never apply AC power, or DC voltage higher
than 15 V to this jack. Be absolutely certain that the proper polarity is
applied, and if you change DC plugs, that the new plug is wired correctly.
Failure to observe these simple precautions will void any and all warranties
on this equipment.

(4) ANTENNA

This is a type S0-239 coaxial connector for use with a 50 ohm coaxial
cable and antenna.

(5) OFF-BURST-ON

This two-position ON/OFF switch provides a tone burst at the beginning
of each transmission when set to the ON position. No tone burst is applied
when OFF.

— ¢ Black B
Raed Fuse

Viewed from “B" side

DC POWER CORD PLUG CONNECTIONS



INSTALLATION

ANTENNA CONSIDERATIONS

The FT-230R is designed for operation with a 50 ohm resistive load. While
some departure from this value is of little significance, it is possible to
damage the transmitter circuitry if the transmitter is activated when no
antenna is connected.

For base station applications any of the popular vertical antennas, beam or
phased arrays will provide excellent performance, so long as they present
the proper 50 ohm impedance to the transmitter (using 50 ohm coaxial
cable). For mobile applications be sure to use an antenna designed for the
2-meter amateur band, make your coaxial cable as short as possible, and
locate the antenna away from the engine and in the middle of a flat metal
surtace such as the roof or trunk lid (if at all possible) for best performance.
Also, where ground connections are made, scrape the surface clean of all
paint and corrosion to ensure adequate electrical contact. Lossy ground
connections can have seriously detrimental effects on the antenna system
impedance and radiation pattern. Use an SWR meter to tune your antenna
to the center of the band.

MOBILE INSTALLATION

Do not install the FT-230R in cars that do not have negative ground. For
mobile service the FT-230R should be installed where the digital display,
controls and microphone are easily accessible for operation. The transceiver
may be installed in any position without affecting its performance, though
you must ensure that it will not interfere with normal operation of the
vehicle or driver vision. A universal bracket is supplied with your transceiver

for mobile installation. Refer to Page 11 for mounting details.

1. Use the mounting bracket as a template for positioning the mounting
holes. Use a 3/16" diameter bit for drilling the holes, allowing clearance
for the transceiver, its cables and microphone, and access to the controls.
Secure the mounting bracket with the screws, washers and nuts supplied,
as shown in the drawing.

_'ID_



Line up the two holes in the sides of the transceiver with the holes in
the mounting bracket that you intend to use, and secure the transceiver
into the bracket with the screws and washers supplied. Notice that
there are three holes in each side of the transceiver, of which only two
are used for mounting; and that there are four holes in each side of the
bracket, of which also only two are used. This allows you to select the
optimum mounting position for your particular requirements.

The microphone bracket may be installed wherever convenient for
access to the microphone.

@— — Nut

&2 —— Spring washer

=/ =~ Flal washer

" Bottom of
=5 Dashboard

™ Bracket
— Flat washer

- Serew

Screw M4x6 (U00606001)
Flat washer (U70004001)

nunnznu«\\F |1 / Spring washer (U71006001)

1 7 .-
@ ,]
S
/|

r;f@
J © — | n‘

Stand holder-” L.-__ . Wire stand
RO058542 é, 2} RO062300A

Uo0304002




Power connections should be made directly to the automobile battery.
Connection to the cigarette lighter or another accessory circuit may cause
the fuse to blow in that circuit. Connecting the supplied DC power cable
independently of the automobile electrical system will avoid possible
ignition noise pickup and excessive supply voltage drop during transmission.

Connect the RED lead of the power cord to the POSITIVE (+) battery ter-
minal, and the BLACK lcad to the NEGATIVE (=) terminal. If it is neces-
sary [0 extend the power cable, use #16 AWG insulated copper wire, and in
all cases use the minimum length practiCable to keep voltage drop at a

WARNING

NEVER APPLY AC POWER TO THE REAR PANEL POWER JACK OF
THE TRANSCEIVER. NEVER CONNECT A DC VOLTAGE SOURCE
OF MORE THAN 15 VOLTS TO THE REAR PANEL POWER JACK.
ALWAYS REPLACE FUSES WITH A FUSE OF THE PROPER. RATING
(5 amp for 10W version, 10 amp for 25W version). FAILURE TO OB-
SERVE THESE SIMPLE PRECAUTIONS WILL VOID ALL WARRAN-
TIES ON THIS EQUIPMENT.

5P

. Black

[ = S
o,

F;ad W +

Fuse holder

(M ]

FUSE




Connect the power cable to the POWER receptacle on the rear panel, con-
nect the coaxial cable from the antenna to the rear panel ANT receptacle,
and connect the microphone to the MIC jack. An external speaker may be
connected to the rear panel mini phone jack, if desired, disabling the internal
speaker.

BASE STATION INSTALLATION

A base station mounting stand is supplied with your transceiver, to provide
easier viewing of the display and controls and clearance for the internal
speaker. A power supply capable of supplying at least 6 amps continuous
at 13.8 VDC is required for operation from the AC line. The FP-12 AC
power supply option is available from your Yaesu dealer for this purpose.

FP-12 for 25W model

FP-80A for 10W model

13 —



MEMORY BACKUP INFORMATION

The FT-230R memory channels are protected by a memory backup lithium
cell in the transceiver. When the transceiver leaves our factory the memory
backup switch is in the OFF position in order to clear the information in the
memory. To activate the memory backup, switch the memory backup switch
under the soft rubber plug on the bottom panel of the FT-230R to the ON
position. Once this switch is turned on, it is not necessary to turn it off
because of the extremely low current consumption of the memory, approx-
imately 0.1 puA. The estimated life of the cell is more than five years, regard-
less of whether the FT-230R is connected to a power source, or switched
ON or OFF. If, after this period, the memory backup becomes intermittent,
ask your Yaesu dealer for a replacement cell. Keep the rubber plug in the hole
to keep out contamination. If you keep the backup switch in the OFF posi-
tion, the memories will be cleared whenever the FT-230R is switched off.
We recommend that you keep the memory backup ON, as this will not
affect battery life noticeably.

S.HI-\.II
(BACKUP)

BACKUP
OFF ON
OFF L

BOTTOM VIEW

— 14



OPERATION

The tuning procedure for this transceiver is not complicated. However,
because microcomputer circuitry is used extensively throughout the trans-
ceiver, this section should be read carefully so that you clearly understand
all of the features that are available.

INITIAL CHECK

Betore operating the transceiver be certain that the power cable is wired
correctly with respect to polarity, and that it and the antenna are properly
connected to the FT-230R as described in the INSTALLATION section.
Also check the backup switch inside the bottom cover, If it is off, we re-
commend that you switch it on (See MEMORY BACKUP INFORMATION,

page 14).

FREQUENCY READOUT

The Liquid Crystal Display shows the last five digits of the operating
frequency to 0.1 kHz, Thus, for example, 145.000.0 MHz will appear on the
display as 5.000.0.

Priority channel. “F” Shown during priority channel operation.

e L ___J E 3 — p— el - — o
oo il i ll 1ilil
m ! LI .00 NRNEN _I.Ll
Blinksdml-ingautnmnhﬂt. 145.000MHz
B]i.n.l-:s during priority check.

Memory. Shown during memory opération.
Disappears for about | second after pressing the“M™ button.

Memory shift operation. Also appears for about 3 seconds
after pressing the “F" (Function) button to indicate
function change pending.

15 —



When operating on a memory channel, the letter “M"" will appear on the left
side of the display. The memory channel number will not be shown here,
since it is already shown by the MEMORY Selector switch position. The
actual memorized frequency will be displayed, however,

Preset the controls and switches as follows:

VOL OFF (fully counterclockwise)
SQL fully conterclockwise
MEMORY Channel position 1

T.SQ or HI/LO OFF or HI (out)

BURST (on rear panel) OFF

BUSY-MAN-CLEAR MAN

(on rear panel)

Rotate the VOL control out of the click-stop and adjust the volume for a
comfortable listening level. The LCD should indicate the operating fre-
quency. When the channel is clear, adjust the SQL control so that the
background noise just disappears. This threshold point is the point of
maximum sensitivity, and advancing the control beyond this will inhibit the
receiver from responding to weak signals.

The memory backup will store the frequency, VFO mode (dial or memory)
and tuning step automatically so that whenever vou switch the FT-230R
OFF and later ON, these functions will remain the same. The STEP switch is
used to select the desired synthesizer steps for tuning, 5 kHz or 10 kHz (or
12.5 kHz or 25 kHz). When you rotate the main tuning dial, initially the
synthesizer will provide whatever step rate was used before the unit was last
switched off. Press the STEP button once to change the tuning to the
alternate step rate, and press it again to return,

Rotate the main tuning dial until the desired frequency is displayed. To trans-
mit close the PTT switch on the microphone and speak with a clear, normal
voice. Release the PTT switch to receive.

For repeater operation, switch the RPT switch to + or - according to the
frequency scheme of the repeater you wish to use, assuming it has the
standard 600 kHz offset. This selection can be made either during main dial
or memory operation.

16 —



For operation on odd splits, use a combination of the memory system and
the main tuning dial as described in the MEMORY SPLIT OPERATION

section, page 20.

The front panel CALL switch activates a manual-length 1800 Hz {or 1750 Hz)
tone for repeater access. When this button is pressed, the transmitter is
activated and the access tone is superimposed on the transmit signal.

MEMORY OPERATION

Ten memory channels are available for storage and recall of favorite
operating frequencies. The procedure for entry and recall of memory
channels is extremely simple.

Push the DIAL/S switch for normal tuning, using the main tuning dial. When
you have found a frequency you wish to store in memory (for example
145.520 MHz), rotate the MEMORY selector to 1(channel 1) and push the
M (memory store) button. If you wish to store 144.490 MHz in channel 2,
rotate the main dial to that frequency, rotate the MEMORY switch to
channel 2, and push M, and so forth. This procedure may be repeated for all
10 memory channels.

Push “M™ hutton (Memory store)

—!..:” ﬂ!'.' m ) -.l:.l'.!_ll

143.520MHz

L Antomatically turns off for about
1 second after pushing “M™ button.

To recall these frequencies, push the MR/PRI button (memory recall) and
rotate the MEMORY selector to select the desired channel. One push of the

MR/PRI button will keep you on memory operation until the DIAL/S

17—



button is pushed again to return you to main dial tuning. Note that there is
no formal erasure procedure for memory channels. When you push the M
button, the previous frequency stored in that position will be erased.

- 1l T g L — -
L' —l i— I-- r. Push “MR buttn: H i .' I. l 'l I
LN | —' Ll '-'I .—- M - . _' I_ —ll _l
VFO Freq. 145.360MHz | 145.520MHe

- Shown during memory operation

SCANNER OPERATION

The UP/DWN scanning controls on the microphone may be used to control
the operating frequency.

When in the DIAL mode, one push of the UP button will cause the frequency
to advance upward by one step of the synthesizer (the step size being pro-
grammed by the STEP button). If vou hold the UP button down for more
than 1/2 second, the scanner will become engaged, and you will begin scan-
ning up the band. Push the UP or DWN button or the PTT switch to halt the
scan and, if using the PTT switch for halting, push it again to transmit.

Scanning toward a lower frequency is achieved by the same procedure,
using the DWN button on the microphone.

To scan only the memory channels, rotate the MEMORY selector to either
of the MS (Memory Scan) positions, and press the MR button. Now! when
you push and hold (for 1/2 second) the UP or DWN button, the scanner will
search the memory channels only. Manual halting of the scan is accomplished
by pushing the UP, DWN or PTT buttons as before.



On the rear panel, the BUSY-MAN-CLEAR switch allows selection of one
of three scan halt modes. In the MAN (Manual) position, scanning is halted
as discussed above, If the BUSY position is selected (see page 8), the
scanner will search until a busy channel (one occupied by a station strong
enough to break the main squelch) is received. The scan will then pause on
that frequency for five seconds. If you choose to stay on that frequency,
press one of the scan control buttons or the PTT switch. While in the PAUSE
mode, the decimal point farthest to the right will blink: when you push a
button to cancel the resumpton of the scan, the blinking will stop.

To scan for a clear channel (one where the squelch does not open), set the
BUSY-MAN-CLEAR switch to CLEAR. The scan will halt, and the decimal
point will blink, as in the previous section. Press the UP, DN, or PTT switch
to cancel the pause/resume feature and hold on the frequency you stopped at.
If you pushed the PTT switch, release it and push again to transmit. Memory
scan halting follows the same format as main dial scanning,

PRIORITY CHANNEL OPERATION

Priority channel operation uses a combination of the main dial VFO and the
memory. It can be used in conjunction with the automatic scan stop feature
of the microprocessor, if desired. The steps for priority channel operation
are detailed below.

(1) Program intoc memory the desired priority channel. Do not recall the
channel at this time.

(2) Dial up a basic operating frequency on the main VFO (you may, of
course, change this frequency later without affecting priority operation).
This will be your main operation channel during priority channel
operation.

(3) Set the BUSY-MAN-CLEAR switch to BUSY or CLEAR, as desired.

(4) Now push the F button, followed immediately by a press of
the MR/PRI button. The letter “P”” will appear for one second in the
MHz position on the digital display, signifying priority channel
operation. The display will then show the VFO frequency, with a flash
every five seconds to the priority memory channel being checked for

_'lg_



(3)

activity. When the priority memory channel is busy or clear (depending
on your instructions at the BUSY-MAN-CLEAR Switch), the scanner
will halt on the memory channel. The pause/restart feature does not
function in this mode; to restart, simply press the F and MR/PRI
buttons again.

If the scan stop switch is set to the MAN position, the CPU will have
no instructions for halting the scan on the priority channel. Simply
press the DIAL/S or MR/PRI1 button to select the desired channel
(VFO or priority) under this mode of operation. If you press the PTT
switch during manual priority channel operation, the checking of the
priority channel will be delayed by five seconds.

Whenever priority checking is in operation the MHz decimal point will
blink.

MEMORY SPLIT OPERATION

The memory split operation mode is useful for covering unusual repeater
splits or other occasions where the receive frequency may be fixed, but the
transmit frequency is variable. In this mode, you receive on a memory
channel, while transmitting on a VFO,

(1)

Store the desired receive frequency into a memory channel.

(2) Dial up the desired transmit frequency on the main dial.

(3)

(4)

Now press the F and DIAL/S buttons. You will be receiving on the
memory, while transmitting on the VFO.

If you desire to listen on several memory channels, the memory channel
selector may be rotated as desired. If you wish to save this transmit
frequency, simply depress the VFO A/B button. You will now activate
the alternate VFO whose [requency you can display on receive by
pressing the DIAL/S button. To return to your odd split, set the
memory channel selector to the channel storing the receive frequency,
press VFO A/B, F, and DIAL/S.

— 20



During memory split operation the bar will appear to the left of the operat-
ing frequency on the display. The small M will also appear below the bar
during receive only,

- - —
-l it i
mol UL W e LI

Recejve Transmit
Shown during memory split operation. — "M" indicator appears onlY during receive,

5100

MIC

Lelnin]l

/% =)

TM-49

OPTIONAL SPEAKER MICROPHONE TM-49
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CIRCUIT DESCRIPTION

This description together with the block diagram will provide you with a
better understanding of vour transceiver. Please refer to the schematic
diagram for specific circuit details.

RECEIVER

The RF signal from the antenna jack is fed through a lowpass filter and the
antenna relay to RF amplifier Qio0: (3SK51-03) where the input signal is
amplified with excellent rejection of inter- and cross modulation. The amp-
lified signal is then fed through a five-section bandpass filter to remove any
out-of-band signals, and to 1st RX mixer Q;q02 (38K51-03). Here the signal

is mixed with the local signal delivered from the local oscillator buffer, and
from which the 10.7 MHz product is used for the first IF signal.

This signal is filtered by 10.7 MHz monolithic crystal filter XF,9¢, (FMT-
15B), with a bandwidth of 15kHz, and then amplified by Q, 945 (25C1815Y)
before being fed to the mixer section of Q;g04 (MC3357P). Within Q; po4
the 1st IF signal is mixed with an 10.245 MHz local signal generated in the
IC’s oscillator section, and the resulting 455 kHz product is then delivered
through ceramic filter CF, 4o, (LF-H158), which has a 15 kHz bandwidth,
and 2nd IF amplifier Q405 (2SC1815Y) to S-meter amplifier Q00
(2SC945AP) and to the limiting amplifier section of Q,¢g4. This section of
Q004 removes amplitude variations on the signal and passes the signal to the
discriminator section, which then produces an audio output in response to a
corresponding shift in the 455 kHz IF signal.

When no carrier is present in the 455 kHz IF, the high frequency noise at the
discriminator output, which passes through a bandpass filter, is amplified by
the noise amplifier section of Q,g04 and rectified by D,pq, (181555).
This DC voltage activates a switch within Q04 Which grounds the base of
Qo006 (25C1815Y), switching off the AF signal from the discriminator to
the AF amplifier.

When a carrier is present in the 455 kHz IF, the noise is removed from the
discriminator and the AF amplifier returns to normal operation.
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The AF amplifier consists of Q,ggs (25C1815Y) and Q, 44, (MPC575-C2),
providing approximately 1 watt of audio output to the speaker.

TRANSMITTER

The speech signal from the microphone is amplified and limited by Q,¢2,
(uPC577H), and then fed through amplifier Q422 (2SC945AP) to oscillator/
modulator XM1001 (XM-10.7) where the 10.7 MHz oscillating frequency is
modulated by the audio. The resulting 10.7 MHz FM signal is buffered by
Q023 (2SC1815Y) and applied to TX mixer Qyq24 and Qyo15 (2SK168D),
where it is mixed with the 133.3 — 137.295 MHz local signal from local

buffer an i2 {35“51"}3}_

The 144 MHz band product of the TX mixer is then passed through a
bandpass filter to RF amplifier Q,q25 (38K51-03), which is controlled by
the ALC signal and the unlock signal. From Q,g36 the signal is further
amplified by Qo327 (25C2407) and Q¢35 (28C2053) before being applied
to RF power amplifier module Qg2 (M57712 ... 25W Model, or M5S7715
.. . 10W Model), which delivers 25/10 watts through relay RL;q9; and a
lowpass filter to the antenna connector.

Tone Burst Circuit

When the T.CALL switch is pressed, Q¢4 (2SA564Q) switches on 7.3728
MHz (or 7.168 MHz) burst oscillator Q43 (TC5082P), which sends an
1800 Hz (or 1750 Hz) tone to audio amplifier Q,q2, (2SC945AP) for as
long as the switch is pressed. Q038 (2SC945AP) grounds the PTT line,
thus activating the transmitter.

ALC and Power Control Circuits

A sample of the TX RF output signal is rectified by ALC detectors D33
and D;q37 (1S188FM) and then amplified by Q;¢3¢ (2SC1815Y) before
being fed to gate two of TX RF amplifier Q,q3¢, controlling its gain. In
models with a HI/LOW switch, transistor Q445 (25C945AP) feeds a control

bias to Q416 to select the low power level (Model: B, C, D, E, only). The
ALC level is adjusted by VR, 4;, for proper gain at Q56

- 24 —



PLL Circuit

The PLL circuit is composed of a reference crystal oscillator, programmable
divider, VCO (voltage controlled oscillator), PLL local mixer, PLL local
oscillator, lowpass filter and a phase comparator. The PLL produces the local
signal for the receiver and transmitter, using a synthesis scheme with 5 and
10 {or 12.5 and 25) kHz steps throughout the required frequency range.

The VCO, Qio;; (2SKI9TMGR), generates a signal between 133.3 and
137.295 MHz as determined by the capacitance of varactor diode D, gp6
(1T25) adjusted by means of a control voltage from the phase detector/
lowpass filter section of Q4,0 (MPD2819C).

The output signal from VCO Q,,,, is buffered by Q;q;2 (35K51-03)
before being applied to RX mixer Qgg2 and TX mixer Q,g54 and Qg25.
A sample of the output from VCO Q.5 is also fed via buffer Q4,3
(2S8K168D) to PLL local mixer Q,q,4 (2Z5C535A), where it is mixed with
the PLL local signal generated by Q, 4,5 (25C535A) and multiplied by 7 al
Q,016 (25C2026). The PLL local signal at the mixer has a frequency of
around 131 MHz, while the PLL local oscillator, 3, 4,5, has a frequency of
around 18.7571 MHz determined by the control voltage from the CONTROL
Unit (PB-2316). The 2 to 5.99 MHz product of PLL local mixer Q4 18
amplified by PLL IF amplifiers Q,4,7 and Q;g;5 (25C1815Y) before being
applied to the programmable divider section of Q4,5 (WPDZ819C), where
the PLL 1F signal is divided by 200 to 599, according to data from the 4-bit
microprocessor in the CONTROL Unit, to provide a 10 kHz product.

Within 4,9 the 10 kHz signal is passed from the programmable divider to
the phase comparator section, where the 10 kHz product of the IF signal is
compared with the 10 kHz reference signal generated in the reference
oscillator section of Q5,4 from the 5.76 MHz crystal (appropriately divided).
Any difference in phase between the 10 kHz product of the IF and the 10
kHz from the reference oscillator produces an error correcting signal that is
rectified and fed through the lowpass filter section of Q4,4 to be delivered
back to the varactor diode in the VCO circuit.

— 25 —



Whenever the PLL is unlocked a signal from pin 7 of Q, 4,4 activates Unlock

Switch Q,ga¢ (28C1815Y), which then shuts off TX RF amplifier Q,g26¢,
removing the signal from the rest of the RF amplifier stages.

PLL Control Circuit

The Control Unit, PB-2316, features a low current drain 4-bit microprocessor,
Q1001 (HD44820-A18), which processes data for controlling the operating
frequency, UP/DOWN scanning, priority channel, memory selection, and etc.
The CPU accepts input data by means of the main dial or other control
switches in accordance with the program stored in its ROM for control of
the PLL frequency and display functions.

FILTER UNIT
MAN UNIT
UP/DOWN
UNIT
- CONTROL
UNIT
SWITCH
UNIT

BOTTOM VIEW



MAINTENANCE AND ALIGNMENT

This equipment has been carefully aligned and tested at the factory prior
to shipment. If the instrument is not abused, it should not require other
than the usual attention given o electronic equipment.

Service or replacement of a major component may require considerable
realignment. Under no circumstances, 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 rather than part failure. Service work must only be
performed by experienced personnel using the proper test equipment.

Never align this transceiver without having a 50 chm dummy load connected
to the antenna jack. Troubleshooting using an antenna can result in mislead-
ing indications on the test equipment.

EQUIPMENT REQUIRED

I. RF Signal Generator: Hewlett-Packard Model 8640B or equivalent
with one volt output at 50 ohms and frequency coverage to 150 MHz.

Vacuum Tube Voltmeter (VIVM): Hewlett-Packard Model 410B or
equivalent.

[

Dummy Load/Wattmeter: Yaesu YP-150Z or equivalent.

AF Signal Generator: Hewlett-Packard Model 200AB or equivalent.
IF Sweep Generator: capable of output at 10,7 MHz.

RF Sweep Generator: capable of output at 143 — 149 MHz.

Oscilloscope: Hewlett-Packard Model 1 740A or equivalent.

FM Deviation Meter: coverage to 144 — 148 MHz.

Precision Frequency Counter: Yaesu Model YC-500E or equivalent
with resolution to 0.01 kHz and frequency coverage to 150 MHz.

R I N
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PLL CIRCUIT ALIGNMENT

Because of certain thermally sensitive, interacting components in the PLL
circuitry, particular attention must be paid to assure a constant ambient
temperature at the circuit during alignment. If the transceiver temperature
is more than a few degrees different than that of the alignment environment,
allow several hours for thermal equalization. Alignment temperature must
be held constant and be within the range of 15 to 30°C.

—
®

PLL IF, VCV (Varactor Control Voltage)

Set the transceiver frequency to the center of the band (146.000.0 MHz
for Models A, C, D, and E; 145.000.0 MHz for Model B). Connect the
RF probe of the voltmeter to pin 14 of Q4,4

Adjust T, 407 and T,gpg for maximum voltmeter deflection (300
mVrms nominal).

Connect the DC voltmeter to pin 12 of Q45,0 and set the transceiver to
144.000.0 MHz. Check for 1.5 VDC on the voltmeter.

Tune the transceiver to the frequency listed for the Model being aligned
as per the chart below, and check for 3.0 or 4.0 VDC as indicated.

MODEL A, DE B C
Freq. Set (MHz) 1479950 | 145.9875 | 1479875
Qio19, pin 12 (VDC) 4.0 3.0 4.0

Tune the transceiver to the band center and connect the RF probe of
the voltmeter to the cathode of D,gos. Adjust T,50¢ for maximum
deflection.

— 28 —
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B. PLL Frequency

1. Connect the frequency counter to the cathode of D,g4s, and preset
VR, g03 to its center position. VR g94 I8 course tuning, while VR 05
is fine, so make the following adjustments with VR,g,4 first, fine
tuning with VR 4¢3 to within +100 Hz of the frequency indicated in

the chart. Also adjust L, 4, to within the same tolerance.

MODEL A, D E B, C
DISPLAY FREQ 6.000.0 5.995.0 5.000.0 4.987.5
Dlg“a {Eﬂ‘th

135.300 134,295 134.300 | 134.2875

Freq., MHz.)
VR
ADJ. POINT Lioro E::z: | Laos VRioa
RECEIVER

A. RF,IF Circuits

1. Connect the SSG (standard signal generator) to the antenna terminal,
and the SINAD meter to the EXT SP terminal with an & ohm resistor

to ground.

2. Set the transceiver frequency to the band center, and preset VR0,
fully clockwise (max.). Do not set the S5G frequency to this point yet.

3. With the SINADER measuring AC millivolts, adjust T,,,s for maxi-
mum meter indication.

4. MNow set the outpui level of the 558G to 40 to 60 dBu and, with no
modulation, set the SSG frequency to the exact center of the trans-
ceiver frequency. Do not tune for signal peak, because of passband
ripple.

5. Modulate the SSG output with 70% (3.5 kHz) deviation of a 1 kHz
tone, and connect the DC voltmeter (0.25 V scale) to the cathode of
D]'ﬂﬂ-ﬂ--

6. Keeping the DC voltmeter on this scale by adjusting the output level

of the SSG, adjust TCy4p;, TCypo2, TCig03, TCipps and Tyggy, Tiooz,
T,00s @and T, 04 for a peak on the DC voltmeter.

— 30
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B. Sensitivity

1. With the same test equipment set up as in part A, vary the SSG output
level until the SINAD meter (in the AC millivelt function) indicates
-12 dBu. Check that the SSG level is less than -6 dBu at the center of
the band.

2. Repeat this check at the upper and lower band edges.

C. S-Meter

1. With the same setup as in part A, set the SSG output level to 80 dBpu.

2. Adjust VR0, for S9420 dB on the S-meter.

3.  Reduce the SSG level to obtain 89 on the S-meter, and check that the
SSG level is less than 20 dBu.

4. Reduce the S8G level to obtain 81 on the S-meter, and check that the
SSG level is less than 8 dBp.

5. Switch the SSG output off and check that the S-meter reads zero.

TRANSMITTER

A. Output Power

1. Connect the terminated wattmeter to the ANT terminal, and preset
T'Cmuﬁ . Tclou-; and TCI{IBB to their center pﬂﬂ]‘tiﬁﬂs, and leﬂlﬂ
fully counterclockwise (minimum).

2. Adjust Tyyy, through T,g,5 for peak output, detuning T, 4,0 if neces-
sary to observe the peak on the wattmeter.
Do likewise with TC 46, TCpg7 and TC, g5 . and finally peak Tyg;4.

4. At band center, the 10 watt models should show at least 16 watts out-

put, while the 25 watt models should show at least 28 watts output.

At band edges, the 10 watt models should show at least 15 watts; and
the 25 watt models, 27 watts.

32
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P. O. Meter

At band center, adjust VR, for 12 watts output on the 10 watt
models, or 27 watts output on the 25 watt models.

Adjust VR |;, for a reading of 8 on the transceiver’s PO meter.

At the band edges, check the 10 watt models for 11 watts output or the

25 watt models for 26 watts output with, in all models, a PO meter
indication of 7.5 to 8.5.

- LO Power (for models equipped with HI/LO function)
At band center adjust VR,q,; for 3 watts output (25W model) or
I watt (for 10W model).

Check band edges for 3 watts (or 1 watt) 0.5 watt output. The
tranceiver’'s PO meter should indicate 2 +0.5.

Modulation

Connect the test equipment as shown below. Preset VR, 5,5 to the
center of its range, and set the AF generator output level to 15 mV
at 1 kHz.

Close the PTT line and adjust VR 404, if necessary, for 4.5 kHz devia-
tion. The oscilloscope should display a sine wave as shown below.

Reduce the AF generator output level to 1.5 mV and adjust VR 444 for
3.5 kHz deviation.

Directional
Coupler ="
PO Meter F
ANT (Dummy Load)
Dewviation _—
Metar
TRANSCEIVER
Oscillo-
scope
I L]
| Audio
Oseillator Sine wave
-
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Tone Burst

Connect the deviation meter and frequency counter to the SP jack
(with the 8 ohm resistor to ground).

Depress the T.CALL switch and check for 3.5 +0.5 kHz deviation on
the meter.

Check the frequency counter for 1800 +1 Hz for model A, or 1750
*1 Hz for models B, C, D, and E.

With a monitor receiver at the same frequency as the transceiver, check
for a 0.5 second burst when the PTT is closed and the Burst switch
(rear panel) on.

Spurious Generation
Connect the spectrum analyzer to the ANT terminal.

Adjust VRjg07 for minimum spurious at 10.7 MHz. The spurious
signals should then be at least -60 dB from the power output level at
the band edges as well as at band center.

Reduced Voltage Check
Connect the wattmeter and the spectrum analyzer to the ANT terminal.

Set the supply voltage to 11.5 VDC and check for 10 watts output on
the 10 watt models, or 20 watts output on the 25 watt models. Check
the spectrum analyzer for any oscillations in the band.

Set the supply voltage to 16 VDC and check as above for 13 watis or
28 watts, respectively, and again for oscillations in the band.

With a monitor receiver check the transceiver for clear, stable signal
quality with 11.5 and then 16 VDC supplied to the transceiver.
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PARTS LIST

| Symbol Na. | Part No, Description

i LED
D1 G2090209 BG-4632KX
[p2 G2090208 PR-4632K
PB.23184 FOOD2318A LED BOARD
B ' CO023180 P.C.B with DL.D2
| RESISTOR
R1 J10216101 | Carbon composition %MW GK 1008
Rz J01245680 e film + TI 680
[ | POTENTIOMETER
VR1{with S8) J62800057 K12B61004-5N1211.6KB-10KA
' CAPACITOR ]
C1 KDZ175160  Ceramic dise 50WV CH  15pF ]
i (DD 104CHI50J50V02)
c2 K12171102 Ceramic dise S0WV E 0,001 pF
| (DDLOSELO2 P50V 2]
[ INDUCTOR
L1 LO020853 -
SWITCH
S1 (with VR1] ]
52 QB000115 EWX-XDS20508
53 NO190095 SRU.1023N
(54 N&OO0010 S5F.22-55
3 | neooo011 55H-23-05
B NO1900&4 SRS-101C ]
PE-2240 FO002240 SWITCH BOARD ]
CO022400 P.C.B with S6
CONNECTOR
n P0090243 FM214-755
J2 P1O40102 FM-MR
m POOY0244 FM.214-25
13 P1090005 SG-8050
|




METER
M1 MO290029 AP.120-3730
- SPEAKER R
SF1 M4090052 VS-77 80 LW
Ta1003032 Speaker Cord [(REI)
= _:f'El (305 Speaker Cord (BLACK) o
R CONNECTER ]
P1 (with wire) T9204291A|  65208.08 R
P2 (with wire) T8204292 5208.13
P3 (with wire) TO204294 A 5208-04
T P1090258 5208-04 -
P5 (with wire} T9204295 |  5208-04 B
P? (with wire! To204293 GZ0E-1T
P84 (with wire] TO204402
- KNOB ' -
i RIODT3BL0 FT-11UK VoL
RI0OT3820 FT-15U05 SQL
- R3073830 FT-13UTK RPT
[ | R3073850 FT-26T TUNING KNOB
i’
Symbal Na. Part Mo, Description
 PB-2314D F0002314D|  Printed Circuit Board
COo023140 _ P.C.B. with '_:-IJ'I'I't‘FIMl.:.'_I':I.'[E- o
IC
Q1020 G1090084 7BLDS
Q1004 | Growoi4s MC3357F
Q1007 G10%0073 HPC57502
Qlo21 ' Glosoo72 #PC577TH
Q1019 G1090237 APD2E19C |
Q1042 G1090239 TC5082F
QL029(10W Model)® | G1090251 M57715
Q1029(25W Modell® | GL090252 M57712 |

®10%W model
D256W model



| TRANSISTOR

Q1041 G31056410Q, 28A564Q
Q1008,1022,1037— | G3309451P]  2SCHO45AP
1040
Q1035 GI304960Y 25C496Y
QL014,1015 G33053504] 2505354
Q1010 - G3313830 25C1383
Q1003,1005,1006, G3I18150Y]  2SCI1R15Y
1008,1017,1018,
1023, 1030, 1036, 1043 % |
Q1016 G3320260 |  25C2026
Qlozs 63320530 2502053
J?.i 027 G3324070 2502407
FET
Quotr (3090035 | 2SK19TM-GR
mql_qriimal,mza G3801680 2SK168 (D,E,F)
Q1001,1002,1012, | G4800510C|  35K51-03
1026 R
DIODE
D102, 1010, 1012, 1040% | G2015560 Si 151555
D1007,1008,1011 2090027 15553
1020,1025—1029,
1031,1032,1034,
1038,1038
D1003,1004,1023, GZ001880F|  Ge. 1S188FM
1033,1036, 1037 *
1009 | G2090108 Varactor 15VES
DLO14— 1018 GZ090108 - 15VE9
DLO0E G2090107 . 1T25
D1035 G2090007 Zener WZ061
D1005,1022 G2090010 » WZ090
D1041 GIDB0006 Varistor MV13
CRYSTAL
(X1003 HO101986 HC-18/T  5.76MHz
X1001 HO100720A,  HC-18/U  10.245MHsz
X1002 HO102435 HC.-18/TU 18.7571MHz
X1004(1800Hz Tone} | HO1D1983 HC-18/TU 7.3728MHz
X1004(1750Hz Tone) | HO101982 HC.18/TU 7.168MHz

CRYSTAL FILTER

XF1001

H1102013

FMT-15B

e model A
A model BCDE
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CERAMIC FILTER

CF1001 H3900204 LFH-155
_ MODULATOR MODULE T
XM1001 He500320 XM-10.7 10.7MHz
RESISTOR

R1128 J02245569 Cacbon Film LW SJ 5 601 ]
R10485.1166 02245220 P = s 220
R1004.1008,1057, J02245560 | P P 5601

1097,1114
KH11481 J10246560 & composition AW GK 56101
R1047 J02245820 +  Film Y s20 |
R1005,1010,1015, J02245101 s e = = 1001 h

1032.,1053,1058,

1063,1076,1102,

1106.1111.1124,

1167
R1052 02245151 - - . " 15001
R1030 J02245181 r o PR 1800
R1072.1094,1122, J02245221 | PR PR 22011

1147 '
R1170 10246221 ¢  composition + GK 220
(R1048,1075,1140 J02245471 +  Film s+ 8J 4700
R1152 10246561 ©  composition  + GK 5600
R1100.1121.1164 J02245561 | + Film « 5] 5600 ]
R1159 J02245681 P PR 6800 |
H1160 J02245821 > - PR 82000
R1014,1018,1030, J02245102 s e - » 1kil

1031,1041,1067,

1070,1079,1080,

1082,1096 1105,
1151
RI1101 J01245102 s+ + TI 1k0

- J10246102 &  composition + GK 1k}

J022456122 s+  Film Y 1.2k0

R1022,1066 102245152 , v P 1.5k
(R1034,1084,1155, 102245182 | P s P 1.8k01

11711173
R1035,1039,1043, J02245222 . s P 2 2ki

1059 1061,1078,

1083,1095,1126,

1154
R1012 102245332 PR » o+ 3.3k0 "
RLOB5 102245392 - N PR 3.9k
(R1020, 11804 J02245472 . . > 4.7k0




R1177 J01245562 Carbow Film YW TJ)  5.6k0
R1009,1011 102245682 . » + 81  6.8k0
R1024, 1050, 1064, 1087,| Jo2245103 PR » »  10k0

1143,1144,1148—1150,
© 1150,1152,1168

J10246103 * pempasition #  GE 10k

R1021,1023 | Jo2245153 +  Film s 81 15k T
R1013 J02245183 P ¢ S5 18k0
R1002,1003,1028, 102245223 . e 2240
1068,1071,1073,

1089 —1091,1098,

1102,1169,1175

RIDIG J01245223 s s »  TJ 2ok

R1026 102245333 " s 81 33K0

R1065 102245393 P + o+ 39k0
R1006,1007,1025, J02245473 PR o+ 47k N
1033,1037.1044,

1069,1074,1099,

1104,1107,1108

R1115 o J01245473 + composition s GK  47k0)

R1036 J02245563 »  Film Y 56k0 o
[R1017,1028 102245823 P s & A2k

R1054 —1056 1062, Jo2z45104 * = # & T kL2
1109,1110,1112,

1114,1116,1118—

1145,1153.1178

R1092 | moz246104 + composition  * GK 100k

R1046 J02245124 +  Film » 51 120k
(R1045.1081.1113 J02245154 s s & 150k0
R1038 J02245224 PR s s+ 220k0
R1019,1040,1077, 102245274 .+ s+ 2700

1163 '

R1162 J02245334 R s+ 3300
R1051,1146 | J02245474 P s« 47T0K0
R1088,1134 J02245105 s s s+ 1MDO

R1133 | 102245155 - s s LEMD

POTENTIOMETER

VR1007 J51745471 HO651 A 005-470R 47008
[vR1006,1010 J51745102 s 007-1KB 1k0B
V1001 151745472 > 011-4.7KB 4. 7TKOR
VR1002,1005,1013% | J51745103 s D13-10KB 10kEIB
VR1013(25W Model] | J51745223 s 015-22KB 22kIB |
VR1003,1011 J51745473 s DIT-47TKB 47%08
VR1004 + 020-150KH 1506008

J51745154

—_— 42 —



THERMISTOR

TH1002 G9090008 |  31D26 |
CAPACITOR -
C1093,1146 ,1213 K00179001 Ceramic Dise S0WY SL 0.5pF
(DDL04SLORGCHOVD 2]
C1084 Koo17zo10| o« . - « 1pF
(DDLO4SLO10CS0V02)
C1001,1189 K02170001|  » « CH 15F |
(DD104CKO10C50V02)
C1140,1145,1148 K02179003 s s +  ZpF h
1188 (10W) (DD104CK020C50V02)
(c11sa | Koo17zozo . p »  SL 2pF
(DD104SLO20CE0V02)
C1016,1160,1176°* | K02179004 . - = CH 3pF
(DD104CHIZOCEOVOZ)
C1063 K06172030 . . = Ul 3pF
(DD1O4UI030J50V02)
C1067 K00172030 - »  SL 3pF
|, (DD104SLO30C50V02) | |
CllEa~ K02172040 * & & CH  4pF
(D104 CHDADCEDVOER)
C1011,1219 K02172050 . P s CH SpF
(DI 04CHO50C50V02) |
Cl010—1013 K06175050 # * ¥ vl GpF
(DD 04 UI0S0CEIVD2)
(C1066,1079,1080 K00172050| = “ »  SL 5pF
(DD10451.050C50V02)
[C1058.1144,1149, K06173060 N . - Ul Gpk
1152,1157 o (DD104UJ060I50V02)
C1143,1151 K00173060|  » - s SL 6pF
(DD104SLOG0D50V02)
C1092,1084 K02173080 P « CH B8pF
(DD O4CHOBODSOVOZ)
C1139,1141 K06173080 . . « Ul BpF
(DD1041UJ080D50V02)
C1035,1164,1188 K02173100 P . +# CH 10pF
(25W) (DD104CH100D50 V02
C1057 K05175120 P - +  RH 12pF
(DD104 RH120J50V02)
C1061,1232 K02175120 . . s CH 12pF
(DD104CHI20J50V02)
1062 K06175120 * N + Ul 12pF
(DDO4UI20DE0V02E)
C1185,1232° K02175150 . p + CH 15pF
(DM 04 CHLI0JS0V0E)

®10%W model
O25W maodel
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C1104 KOO175150 Ceramic Dise S50WV SI.  15pF
DD104S1.150J50V02)
C1006,10040 K06175150 = & Ul 15pF
(DD104UN 50 J50V02)
Cl176°© KOZ175180 5 5 - CH 18pF
{DD104CHIS0J50V02)
- - - U 18pF
C1007,1008 KOG175180 DD104UJ180J50 V02
- ® + CH 22pF
C1135,1136,1163 K0Z179009 (DD104CH220J50V02)
* # * # 2¥pF

1064, LOGI— 1071, 1073— 1078,
1083, 100, 1091, 1903, 1106=11/0
1018, 1119, 1127, 112, 1142, 1147,
L1560, 1155, 1156, 1159, 1162, 1165,
—1 168, 1173, 1075, 1077, 1243,
1034, 1190, 1100, 119, 1203, 146,
1206, 1210, 1210, 1317, 1218,
1220%, 120 % 1005 12,

1230, 12N~

(DM OSE102 P50 V02

Cl134 ROOLTS2T0 | (phpoi79012  (DD104SI270050V02)

1186, 1187 KU21749012 * & = :H J0pl
(DD105CH300J50Voz)

C1105,1106.1154 HO3179013 ’ : ’ » 3K
(DD105CHAZ0IS0V02)

C1197,1198 K00175330 r 5 > 8L 3apkF
(DD10451.330J50V02)]

C1030 K02175470 : . * CH 4TpF
(DD106CH4 7050 V02

C1038 KO0173010 . . ¢ SL 51pF
(DD104SLS10J50V02)

C1095,1096 K02175560 . . s CH  56pF
(D104 CHE60J50V02)

K06175680 : ’ + Ul G8gF

(DDLO5—257 UJGBOI50Vo2)

CT047,1191.1220 KO0175101 . - " 100pF
(DDL0SSL101J50V02)

C1086,1087 KDE175101 e G # 100pF
(DD106UJ101J50V02)

CTO31 K02175121 . UH O 1Zuph
(DDLO9CHI 21J50V02)

C1084 K06175181 , . s Ul 180pF
(DD104UI181I50V02)

CT008 K00175331 R ] s SL 330pF
DD1OTSLAILJS0V0R)

C 10031005, 1014, 1017, 119, 1054 K12171102 . . . 0.001 pF

— 44




C1024,1025 K19149001 Semiconductor Ceramic 25WV 0_0014F

a i (UTADE X 102K—LO5AE) '

C1020, 1032, 1039, 1041, K13170130 Ceramic Dise 50WY 0.01u4F

1042, 1081, 1082, 1085, . (DR201YF103Z5L5)

1097, 1089, 1100, 1111, '

1130, 1132, 1133, 1137,

1138, 1180, 1194, 1204,

1208

Cl029,10335,1034, Kla149017 Semiconductor Ceramie 25WV X 0,022uF

1036,1037,1214,  {UATO6X223K—T45AE)

1227 _

C1015, 1018, 1040, 1058, | K19149021 s &+ D.04TuF

1068, 1124, 1125, 1170, (UATOBX4T3K—45AE)

1207, 1224, 1228

C1021,1044,1049 K19149025| ' - s = 0.1pF
(UATI3X104K—LAGAE)

C1023 | K40179016 Electrolytic S0WV RE 0.1xF

| (50REOR1)

Cl116 | K40179008 - »  RC20.47xF
(GORCZRAT)

C1026,1052.1126, Kap179013| = - s . 1uF

1128,1200 (50REL}

C1043 K40179001 # »  RC2 LpF
(ECE-A1HK010 50V1)

C1022 K40179012 * «  RE 4.74F
[(SORE4ART)

1045 K40179008| +  RC2  4.7uF
(ECE-A1HK4R7 50V4RT)

1193 K401 29026 # 16WV RE 4.7xF
(1GREART)

C1216 | Kao129012 - s RCZ  10uF

_ _ (ECE-A1CK100 16V10)

C1028,1053,1055, K40129004 " ' » RE 104F

1065,1107,1112, . (16RE10)

1118,1117,1120—

1125,1161,1171,

1172,1174,1179,

1181,1212,1223

C1051 K40109002 Electrolytic 10OWV HE  47uF
(10RE4T)

C1050 K40129007 . 1I6WV  +  1004F
(16RE100)

C1046 K40109013 T e 10WY  +  330uF

i (10RCE30)

C10458 K40106004 - » s ATOMF

[10RE47Q)




Cl115 K40129021 Electrolytic 16WV 1000 4F
(16R102S 13 x16)
C1195 K7T0167104 Tantalum ISWV 0.1 uF
(CS15E1 VORI M)
€1101,1102 K70107106 - 10wV LOpF
(CS1SE1 ATOOM)
C1104 TK70167474 . ' WY 0.47uF
(CS15E1VRA7)
TRIMMER CAPACITOR
TC1005 K91000056 TZO3Z0T0A TpF
TC1001 —1004 K91000028 ECVIZW 10 %53 10pF
TC1006 1008 K91000029 ECVLZW 20 %53 20pF
INDUCTOR
L1007 ' L1190004 FLAH RG&M 0.68:H
L1001 L1190008 FL4H-2RZM 2. 2uH
L1005.1011 11190014 FLAH-100K 10xH
L1003 L1190016 ©  FL5H-101K 100t
L1012 11190102 S.104K 100mH
1.1014,1020 L1020469
L1021 1020663
L1008 11020680
L1002 L0020302
L1006 10020359 A
L1010 LO020950
1.1022,1023 LO020679
11024 * LO021215
110247 LO021216
' ' TRANSFORMER
T1001 10021143 '
T1002 —1004,1009 LO021162
T1010 L0O020910A
T1005 10020188
T1006—1008,1011— | LO020345
1015
COIL CASE
La190016
- Wrapping Terminal
Q5000038 TP—1

& 0W madal
D25W moedel




FERRITE BEADS
FBLO01 La190001 Ri 3x3x1
- REL AY
RL1001 M1190006 FRR221 D012
CONNECTOR
110031005 POOS0050 5048 04A
11002 PODG0054 BO4E - 0TA i
J1001 POOSO0IT 5048 —08A

Symbol Me. Part Na.

Description

PRE-23160C Foo23160 Printed -!'._Tirt:uit Board
- CO023160 P.C.B. with COmpaneEnLa
c I
Q2001 G1090349 HD44820-A18 a -
| Qz002,2004 G10901 26 MC14069UB ]
TRANSISTOR
Q2003 G3318150Y,  2SC1815Y
| Q2005,2006 G3406360R|  2SDE36R - |
DIODE
D2003 - 2007,2009 G2090027 Si 15553
D201 G2Z090118 Schottky Barrier 15597
D2008 G2090196 Zener HZ6C-1L N
D2002 __" G2015550 Si 151555
RESISTOR
‘Rzom1 101245271 Carbon Film W T 27010
101245102 | r + s s 1k0 R
R2019 J01245222 . e » e 2.2k
R2008 J01245562 . e PR 5.6k0




R2020,2021 J01245682 Carban Film KW TJ 6.8k
' Jo1215822 + e MW+ B2k
R2018,2024 J01245103 * * KW o+ lok0
R2007T 101245223 » - P 22k00
R2002 101245333 s e « s+ 3dakn
R2017 101245473 s . = s 47kl
R2022,2023 J01215563 . - KW s 56k0
R2003,2005,2006 JO1245104 . " LW s 100k
R2011,2014,2015 J01245334 " - PR 330k0
2012 J01215334 PR KW+ 3300
R2016 J01245684 » s LW e 680k
R2013 J01215684 » . KW s 6ROk
R2009,2010 JD1215105 - » s e 1M
R2004 J01245105 - - LW s 1M1
BLOCK RESISTOR
RB2001 J40900022 DAl
RB2002 J40900023 DA-2
THERMISTOR
TH2001 GOOBO016 | 33D2&
CAPACITOR
C2001 K10176391 Ceramic Disc 50WV B 390pF
(DD104B391K50V02)
 C2002,2004 K12171102 - " s E  0.0014F
(DD1OSEL02PS0V02)
C2006,2008, 2009, K19148009 Semiconductor Ceramic + 0.0047 uF
2013,2014 (UATO5X472K-LO5 AE)
C2007,2012 K19149013 P " 0.01 4F
(UATD5X102K-L05AE)
C2003,2005 K40129004 Electrolytic LEWY 104F
| (16RE10)
C2010,2011,2015 K40129012| + RCZ  104F
(ECE-A1CK100 16V10)
B INDUCTOR
L2001 L1190017 FLSH-102K 1mH




SWITCH

52001 | N6090008 S55.012 ]
BUZZER
BE2001 M4 2800071 EFBRE-25D02
CONNECTOR
J2001 T TR S048-134A .
J2002 FO09N055 S048-17A
JE00A POOYD218 S5045-024
12004 PO090220 5045-04 A ] ]
[ Qﬁ[:]ﬂ'{”.'ll “PTHF;P’:“;I . .;rF;.I"IIIirI-ﬂ_I f_:
Symbol Mo, Part Mo, Description
PI%_-_EE]?.-‘; FOOO2I17A Printed Circuit Hoard
COo23170 P.C.B. with components
—a Lcﬁ
DE3001 CGEOOD02s H1313A
S2000014 Rubber Conductor
S200001% LD E':l_LE]:Iurt
S6000047 Optical filter
HIDT 3960 LD eover
R7073970H [.CD filter
RDGTSSHHA Lamp eover
i B LAMP
PL3001 QLOOO048 B 34-3065A 14V 4ilmA

Symbol No,

Part Mo,

Description

| PB-2315R

Foooz3lsi

Printed 'L'iruui_l _B?arl:l_

CO0023150

OB, with l:i:r]]'l-p'DnEntS

=

— 49_



Ic

Q4001 G1090346 TPO401
" DIODE

D4001,4002 G2090027 | Si 15863

RESISTOR
R4001 JO1245821 Carbon Film LW T B200

. SWITCH

54001 —4006 N40BO051 KHH10902
S4007,4008 N4090042 SUT111

BACKUP BATTERY
BAT4001 Q9000106 CH2025 3% 35mAh

Symbal Me, Part MNo. Description
 PB-2319B FOMIZ3198 Printed Circuit Board
CoD231940 1-'.(_1.];1. with components

CHOKE COIL
CHS5001 L2030067 A FR14/7/5 2001F

CAPACITOR
C5001,5002,5004 K12171102 Ceramic Dise S0WV E 0,001 uF

(DD10SE102 P50 V02)

DIODE

D5001 G2090034 Si U0SB




Symbal MNo. Part MNe. Description

PB-2324 A FOoOOo2324 A Printed Circuit Board
C0023240 P.C. B, with Components,
I = ]
Qe00n2 1090174 MC140028 B
QEO0S Gloaa06a8 MC14011B
| TRANSISTOR
Q6001 GI327850E 2S50C2THEE
i DIODE ]
G001 —aa07y G2090027 Si 1 !:].":;,__":-3
i RESISTOR o
R 006G ) JOZ2215222 Carbon Film L W ."n'..l > 2k0 )
Ra0hs Jo2215223 & » & = 22kil
REOOT 6002 JO22153943 " - * & F9kid
RE6003,6004 Jn2215104 # - # 5 100k
[ CAPACITOR a ]
CeOOL, 6002 EDD175471 Ceramic Disk SOWY 5L 470pF
B (DIMO09SL4T1JE0V0E) i
[ P6O01( with wire) | Te204396 |  5251.02
PGOO2with wire] T9204397 25104
Symbol No. Fart Mo. Description
MIOQOO33 Microphone YM47y
PF1090253 (Microphone plug FM-1471) |
ROO71360 Microphone Hanger
B Pl'I]IB..HI.'i'H ' Speaker plug C-107




DC POWER CORD

TODD2805 10W model

P1o90019 {Pawer plug FM-142P)

Q2000001 {Fuse holder SN-1101)

QUODoDD0D4 ':P:l._l'&e aA)

T9006710 25W model

P10%0019 {Power plug FM-142P)

Q2000001 (Fuse holder SN-1101)

QUOD0oa7 (Fuse 104)

PO090067 Cigarette lighter plug CI*-103
Spare Fuse 5A or 10A

ROO74200 Mobile bracket

Us0620001 Screw Mo = 20

LUsoa00101 MNut

UTonoen0nl Flat washer

U71006001 Spring washer

Uoo406001 Screw M4 ®G

LT 0004001 Flat washer

Ui1on4001 Spring washer

RO0G23004 Wire stand

RO058542 |  Stand holder

00304002 Serew M3 x4

s
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