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FT—780R
MICROPROCESSOR CONTROLLED
0.7 METER ALL—MODE TBRANSCEIVER

.............

SCHEMATHEEK
Beh. T. Hultermans
Postbus 4228
5604 EE Eindhoven

GENERAL DESCRIPTION

The FT-780R is a revolutionary, high performance USB, LSB, FM, and CW transceiver for
the most demanding 70 cm operator. Controlled by a NMOS 4-bit microprocessor, the
FT-780R features full PLL synthesis in 10 Hz, 100 Hz, 1 kHz, 25 kHz (US model), and

100 kHz steps. The extremely compact size of the FT-780R makes this model particularly
well suited for mobile use.

The microprocessor chip allows never-before-possible operating flexibility. As many as

four memory channels may be programmed to your favorite frequencies, and by switching
to the MEMORY SCAN position, all four memory channels will be scanned.

Digital display of the operating frequency is provided. The front panel meter consists of a

string of bright LED’s, for easy monitoring of the received signal strength and transmitter
output.

The standard microphone features a PTT switch and up/down scanning controls, plus
a tone call button for repeatrer operation.

Among the convenience features of your FT-780R are receiver offset tuning for CW and

SSB, and a digitally synthesized dual VFO system. For satellite work, the transmit fre-
quency may be varied to counter Doppler shift.

We recommend that you read this manual in its entirety, so as to derive maximum benefit

from your new FT-780R, an exciting breakthrough from the communications experts
. ... Yaesu,




SPECIFICATIONS

GENERAL

Frequency coverage:
#430,00 — 439,99 MHz Lowband model
*#440,00 — 449.99 MHz Highband model

Modes of operation:
SSB (USB, LSB), CW, and FM

Synthesizer steps:
SSB, CW
FM

10 Hz, 100 Hz, 1 kHz
1 kHz, 25 kHz, 100 kHz

Frequency stability:
£10 ppm (- 10°C — +60°C)

Power requirements:
13.8 volts DC, negative ground

Current consumption:
DC 0.5 amps receive
DC 4.0 amps transmit

Antenna impadance:
50 ohms

Case size:
60 (H) x 180 (W) x 250 (D) mm

Weight:
Approx. 3.0 kg

TRANSMITTER

Power input:
SSB 30 watts PEP
FM/CW 30 watts DC

Unwanted sideband suppression {(SSB):
Better than 40 dB

Spurious emission {88B):
At least 60 dB down

Frequency response:
400 — 2600 Hz (—6 dB)

FM Deviation:
+5 kRHz

Microphone impedance:

600 ohms
RECEIVER
Sensitivity:
SSB, CW 0.5 uV for 20 dB S§/N
M 12 dB SINADO.35pV
eV S/N 35dB
Selectivity:
SSB, CW 2.2 kHz at 6 dB down
4.8 kHz at 60 dB down
FM 14 kHz at 6 dB down

25 kHz at 60 dB down

Image response:
Better than —60 dB

Audio output impedance:
8 ohms nominal

Audio output:
2.0 watis @ 10% THD

* Model A, B
Carrier suppression(55B): **  Model X
Better than 40 dB
1 _h.. ' . |
Frequency Synt esy{zer __Step:, (Hz) Tone Burst Preset Rg%‘;f:fr
Model Range SS5B, CW - FM Frequency | Frequency Frequkency
(MHz) s I[M|F |s |M]|F (Hz) (MFHz) (MHz)
430.00 — | I I ) '
A 439 99 10 100 | IK ; 1K 25K 100K 1800 4353.00 t5
x |400— [ Tio0 | 1k | 1k |25k 100K 1800 445.00 .5
449,99 i e '
g |%90- Tio ool 1k | 1k |25k hook| 1750 433.00 176
43999 | | : o




SEMICONDUCTOR

IC: 3SK73Y 9 18853 74
HID10551 2 38K97 1 15897 7
M57716 1 10D1 3
MB&4024B 1 Transistor: 1T25 4
MC1496P 2 25A496-0/Y 2 HZ&A-1 I
MC14002B 1 (25B548) HZ11B-1 1
MC140t1B 2 25A5640 3 MI301 3
MC14069UB 2 28A733P/Q 9 U0sB 1
MC14094B 4 25C460B 3
MC14504B 1 2SC535B 3 LED:

MCI14518B 1 25C945K 1 TLG205 2
SN16913P 3 28C945P 7 TLG226 5
TAT612AP i 28C1383R ! FTLR205 2
TC5081P 2 258Ci426 | TLR22a 3
TC5082P i 25C1583 3 TLY 226 2
TCS122P 2 28C1815GR 4

uPC781.05 3 28C20021. 1 FCD:

uPC577H 1 28C2026 4 LD8231/FIPIC5 1
uPC1037H i 28C2053 1

wPC2002H 1 28C2407 1

uPC7808H 2 28C2785E 3

uPDIS11-018 1 MPS-A13 2

FET: Diode:
2SKI19TM-GR 3 1S188FM 7
25K30A-Y 1 151555 4

Specifications subject to change without notice of obligation.

ACCESSORIES
Microphene (M3050028) 1 ea.
Power Cord (T2002805) 1 ea.
Spare Fuses (5A) (QO000005) 2 ea.
Stand (RO062300A) 1 ea.

Miniature Phone Plug (P0O090034) 2 ea.
Mobile Mounting Bracket{R0062900) 1 ea.
TONE IN Connector (POC90174) | ea.
ACC Connector (POO9018R) 1 ea.

e I



FRONT PANEL CONTROLS AND SWITCHES
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The FT-780R has been designed for ease of opera-
tion. However, the operator may not be familiar
with some controls since the FT-780R utilizes
modern computer technology. Be sure you thor-
oughly understand the function of each control
and indicator before operating this equipment.

(1) SQL

The squelch control quiets the receiver in the
absence of a signal on FM. It should be set to the
point where the background noise just disappears,
in order to provide maximum sensitivity.

(2) VOL

This control is the main ON/OFF switch for the
transceiver, and it also sets the audio output level
to the speaker. Clockwise rotation increases the
audio output level.

(3) STEP

The 3 positions of this switch control the tuning
rate of the main dial, as shown in Table 1.

B MAIN DIAL FREQUENCY
STEP SWITCH COVERAGE PER STEP
POSITION S —
SSB/CW FM
S 10 Hz 1 kHz
M 100 Hz 25 kHz
F . 1kHz 100 kHz
Table 1

* USA Model (Model A)

w0 2 @
W[e|® 00|

(4) MEMORY

This switch selects the MS mode (Memory Scan)
or one of the four frequencies that the operator
has programmed into memory. Memory scan
control is exercised via the UP/DOWN switches on
the microphone.

(5) MAIN TUNING KNOB

The tuning knob is used to control the receive and
transmit frequencies over the entire 0.7 meter
amateur band. It is activated when the DIL button
is pushed.

When the transceiver is initially turned on, the
display will indicate *¥435.000.0 MHz, and the dial
may be turned from that point to the desired
operating frequency.

(6) MODE

This switch selects the mode of operation: USB
(upper sideband), LSB (lower sideband), CW (code
operation), and FM (frequency modulation).
Selection of simplex or +5 MHz repeater shift 1s
also provided on this switch.

(7) MIC

The MIC jack is used for microphone input, PTT
control, and scanner control lines.

(8) S/PO

A string of LEDs provides indication of signal
strength and relative power output.




(9) ON AIR

This indicator lights up during transmission,

(10) BUSY/MOD

This indicator has a dual function: it will light up
when the channel is occupied, or indicate modula-
tion during FM transmissions.

{11) CLAR Indicator

This lamp lights when the clarifier switch is
pushed,

(12) LOW

This lamp lights when the HI/LOW switch is in the
LOW position.

(13) Digital Display

The digital display indicates the operating fre-
quency. In the priority mode, the character “*P”
will be illuminated at the far right-hand side of the

window. Also, the memory channel in use will be
indicated for easy reference.

(14) T.CALL

When this switch is pushed, the PTT line will close,
and a 1730 Hz or 1800 Hz tone will be transmitted
for accessing repeaters.

(15) CLAR

The clarifier switch allows +10 kHz offset of the
receive frequency from the dial or memory fre-
quency. Clarifier tuning is accomplished via the
main  tuning dial. When the CLAR switch is
pushed, the scanning step selector should be set to
10 Hz or 100 Hz; if not, control will be returned
to the main dial, with the clarifier being disabled.

(16) M (Memory)

This switch is used for programming a frequency
into memory.

(17) VEO A/B TXA

This switch, when pressed, allows split operation
using the two internal VFOs.

(18) PRI

While operating in the dial tuning mede, the
PRIORITY switch allows scanning of the main
dial and one of the memorized frequencies every 7

seconds. The SCAN switch controls the stopping
of the scanner on a busy or clear channel.

(19) F.SET

This switch, when pressed, clears all digits of the
operating [requency below the step frequency you
are using,

(20) HI/LOW

This switch, when pressed, reduces the transmitter
power from 10 watts to 1 watt RF output.

{21) MR (Memory Recall}

This button transfers [requency conftrol from the
main dial to the memory channels,

(22) NB (Noise Blanker)

This switch, when pressed, activates the noise
blanker for minimizing pulse-type noise.

(23) DIL (Dial)

This switch, when pressed, transfers frequency
control from the memory channels to the main
tfuning dial,
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REAR PANEL CONNECTIONS AND SWITCH
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(1) ANT external speaker. Insertion of a plug into this jack
This is the main antenna connector. automatically cuts off the internal speaker.
(7) KEY

(2) TONE IN CONNECTOR

This connector is provided for the optional exter-

nal FIS-64E Tone Encoder, which synthesizes
32 CTCSS or tone burst frequencies.

This is the key jack for CW operation. The key-up
voltage is +8V, while the key-down current is
approximately 1mA.

WARNING |

(3) ACC CONNECTOR
WHEN REPLACING FUSES, BE CERTAIN
This connector supplies output for the external TO USE A FUSE OF 5 AMP RATING

S/PO meter and the stand-by control line for the OUR WARRANTY DOES NOT COVER
external control (TX-GND). DAMAGE CAUSED BY USE OF AN IM-

PROPER FUSE.
(4) BACKUP
When this switch is placed in the ON position, and —
DC power is still connected to the POWER con- C]:]H]LJJ_ - ]:]

nector, the memory circuit will still be held in
operating condition. If DC power is removed,
though, the memorized frequency will be lost.

(5) POWER

This receptacle accommodates the power cord. A
fuse rated at 5 amps is located in the power cord.

(6) EXT SP

This 1s a miniature phone jack for connection to an

GND /L\ TX +13V
BURST SIGS IN  TONE SIGS IN S/PO GND TX-GND

lapprox. 200mV)  (approx. 350mV)

TONE IN CONNECTOR ACC CONNECTOR

KEY CONNECTIONS

_6_




UNDERSIDE CABINET SWITCHES

®

(1) SAT (Satellite)

This switch allows the operating frequency to be
changed while transmitting. This feature is useful
especially for satellite operation, for it allows the
operator to zero on the proper frequency within
the satellite passband. Neither VFO A/B TXA nor
the CLARIFIER function works when the SAT
switch 1s placed in the ON position.

(2) SCAN

This switch will select scanning stop on a busy or
clear channel in the FM mode. Manual scanning
stop 1s also provided on all modes.

(3) BURST

The BURST switch applies a short “tone burst” to
the carrier at the start of each transmission in the
“ON" position. This is normally used only for
“tone access’’ repeater actuation.
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INSTALLATION

ANTENNA CONSIDERATIONS

The FT-780R is designed for operation using an
antenna presenting a 50 ohm resistive load. The
automatic final transistor protection circuitry will
reduce the power output to protect the transistors
when a high antenna SWR is encountered. The
SWR on the antenna should, if possible, be kept
below 1.5 : 1 at all times to secure full output
from the transceiver,

In most cases, coverage is a function of antenna
height. The antenna for base station operation
should be located as high and in the clear as
possible, Vertical polarization is standard for FM
communications in most areas, so be sure that your
antenna is oriented appropriately, Popular anten-
nas for base station use include the 5/8 wavelength
vertical or one of the many stacked dipole arrays.
For accessing repeaters a long distance away, a
Yagi or other high gain directional array may be
required.

For mobile applications, the most popular anten-
nas are the 1/4 wavelength vertical and the 5/8
wavelenght vertical, which shows approximately
3 dB gain over the 1/4 wavelength vertical,

Do not economize on coaxial cable, as much
power can be wasted in lossy transmission line,
For mobile use, the RG-58A/U type of coax may
be used. To minimize loss, use the shortest length
that is possible. For base stations, use type RG8A/
U coaxial cable, For very long runs, type RG17A/
U, aluminum-jacketed “‘foamflex™

dielectric “heliax™ cable may be used,

coax, or air

N

MOBILE INSTALLATION

For mobile service, the FT-780R should be in-
stalled where the digital display, controls, and
microphone are easily accessible for operation.
The transceiver may be installed in any position
without loss of performance. A suitable location
would be stop the transmission tunnel. A universal
bracket is supplied with your transceiver for
moebile installation. Refer to Fig, 1 for mounting
details.

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

(]

Ease the transceiver into the guide rail, and
slide it into the desired position. Tighten the
knobs on the outside of the universal bracket
1o secure the transceiver.

3. The microphone hanger may be installcd
wherever convenient for access to the micro-
phone.

Power connections should be made directly to the
automobile battery. Routing through the cigarette
lighter may cause the lighter fuse to blow if the
fuse is not of sufficient rating. As well, connection
directly to the battery allows the memeory circuits
to remain activated when the ignition is turned off,
using the BACKUP switch.

AC AC AC AC

AC
234v 220V 200V 7w Hov

AC
100V

FP-80A POWER TRANSFORMER PRIMARY CONNECTIONS
- 8




T DASHBOARD

"\ STAND

Connect the RED lead of the power cord to the
POSITIVE (+) battery terminal, and connect the
BLACK lead to the NEGATIVE () terminal. If it
is necessary to extend the power cable, use #16
AWG insulated copper wire, and use the minimum
length practicable to reduce voltage drop.

WARNING

NEVER APPLY AC POWER TO THE REAR
PANEL POWER JACK OF THE TRANS-
CEIVER. NEVER CONNECT A DC POWER
SOURCE OF GREATER THAN 15 VOLTS
TO THE REAR PANEL POWER JACK.
ALWAYS REPLACE FUSES WITH A FUSE
OF THE PROPER RATING. FAILURE TO
OBSERVE THESE SIMPLE PRECAUTIONS
WILL VOID ALL WARRANTIES ON THIS
‘ EQUIPMENT.

Figure

\ MOUNTING

BRACKET

GUIDE RAIL

1

Connect the power cable to the POWER receptacle
on the rear apron, connect the coaxial cable from
the antenna to the rear apron ANT receptacle, and
connect the microphone to the jack appropriate
for the microphone in use. An external speaker
may be connected to the rear apron SP jack, if
desired. Use the speaker plug supplied with the
transceiver. Insertion of a plug into this jack auto-
matically cuts off the internal speaker.

BASE STATION INSTALLATION

A basc station mounting stand is supplied with
your transceiver, to provide easier viewing of the
display and controls. A power supply capable of
supplying 5 amps at 13.8 VDC is required for
operation from AC mains, The FP-80A AC power
supply option provides the required 13.8 VDC for
the FT-780R transceiver. See your Yaesu dealer,
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OPERATION

The all solidstate design of the FT-780R means
that tuning procedures are very simple, The follow-
ing paragraphs will describe the tuning procedures
for receiver and transmitter operation,

INITTAL CHECK

Before connecting the transceiver to the power
supply, be certain that a fuse of the proper rating
is in use, and that a 50 ohm antenna has been
connected to the antenna jack.

FREQUENCY SELECTION USING MAIN DIAL

When the transceiver is initially turned on, the
digital display will read the preset frequency
#445.000.0 MHz, and frequency control will be via
the main tuning dial. After memory, scanning, or
priority operation, pressing the DIL button will
return control to the main dial. Rotate the dial to
secure the operating frequency desired. Since tun-
ing steps depend on the combination of the MODE
switch and STEP switch as shown in Table 1, use
the synthesizer step for easy tuning, When the
upper or lower bandedge is reached the next
synthesizer step will automatically be to the
opposite bandedge. Thus, after *449.999.9 MHz,
the next step is 440.000.0 MHz. While transmit-
ting, the operation frequency can not be changed
in any operation modes except the satellite mode.

* A model.
RECEIVER OPERATION

Preset the controls and switches as follows:

MODE .......... Desired mode
SQL ... ..., Fully counterclockwise
STEP ........... Desired synthesizer step

VFO A/BTXA .... VFO “A” position
SCAN MAN position
All other switches should be turned off initially.

Rotate the VOL control clockwise to turn the
transceiver on and adjusi [or a comfortable level.

(1) SSB mode

Using the main tuning dial, tune in an S5B signal.
The STEP switch should be set to M or F position
so that you can secure the operating frequency

_IU_

desired in 100 Hz or 1 kHz steps. When you get
close to the desired frequency, set the STEP switch
to S position for 10 Hz step in order to tune in the
signal smoothly. When pulse type noise such as
ignition noise is encountered, press the NB (noise
blanker) switch.

(2) CW mode

With the clarifier off, tune in a CW signal. When
the incoming signal is tuned to a beat note of
800 Hz, vour transmit frequency will coincide with
that of the other station. If another beat note is
desired, or if the other station drift, then use the
clarifier function.

(3) FM mode

Using the main tuning control, tune in an FM
signal for a maximum and steady S-meter reading
and a clear, natural voice output from the speaker.

Set the STEP switch to the M (25 kHz) position,
as almest all FM stations use 25 kHz steps. When
you change the operating mode from SSB/CW to
FM, all the digits of the operating frequency below
10 kHz will be set to zero by pressing the F.SET
button,

When the channel is clear, rotate the SQL control
to the point where the background noise is just
silenced. Do not rotate the SQL control much
beyond this threshold point, or else the receiver
will not respond to weak signals. The BUSY/MOD
lamp will light up when the squelch circuit is
opened. If the S-meter wobbles, or if it is impos-
sible to obtain clear audio, it is possible that the
incoming signal is on another mode such as SSB.

TRANSMITTER

Before transmission, be certain that the frequency
on which you are going to operate is clear to
prevent interruption of the other station’s opera-
tion. It is important that an antenna or dummy
load be connected to the antenna jack at all times.

(1) SSB mode

Set the MODE switch to SSB and close the micro-
phone PTT switch; the ON AJIR lamp should light
up. Speak into microphone in a normal voice;
the PO LEDs will light up according to the
relative output power.




{2) CW mode

Plug a key into the KEY jack on the rear panel.
Tn the key-down condition, the 8—% LEDs of the
indicator will light up. Since the semi-break-in
circuit is furnished, when the key is closed, your
keying activates the transmitter, and the 800 Hz
side tone will be heard from the speaker. With the
HI/LOW switch pressed, the power output of 10
watts may be reduced to 1 watt, and the LOW
lamp will light up.

(3) FM mode

Set the MODE switch to FM, and close the micro-
phone PTT switch. When transmitting, 8-9 LEDs
which show relative output power will light up,
and BUSY/MOD lamp will be illuminated accord-
ing to the voice input. On this mode, 10 watts of
RF output power can also be reduced to 1 watt by
pressing the HI/LOW button.

MEMORY OPERATION

A total of four memory channels are available for
operation. Storage and recall of memory channels
allows considerable operating flexibility. The
storage and recall procedure is exiremely simple.

(1) Rotate the main tuning dial to the desired
frequency, for example 446.640.0 MHz. Now
rotaie the MEMORY switch to position 1.
Press the M button to store 446.640.0 MHz
into memory channel position 1.

(2) Now rotate the main tuning diai to another

frequency (for example 446.360.0 MHz). For

instant return to 446.640.0 MHz, press MR
button, the 446.640.0 1 will be displayed on
the digital readout.

To return again to 446.360.0 MHz, press
DIL, and you will be operating on 446.360.0
MHz.

(4) Memory channels 2, 3 and 4 may be program-
med and recalled as above.

(5) When you push the MR button, the far right
LED on the readout will illuminate, indicating
the memory channel.

(6) To return frequency control to the main tun-
ing dial, push the DIL button.

_|1_

(7y Set the STEP switch to the desired step
before activating the clarifier in the memory
operation. Changing the synthesizer step with
the CLAR switch ON will lock the operating
frequency.

SCANNER OPERATION

Fingertip switches, located on the microphone,
aliow convenient frequency control while driving.
The simple operating procedure is describer below.

(1} Set the bottom panel SCAN switch to the
MAN position. Push the DIL switch to select
operation on the dial frequency.

(2) Press the microphone UP swiich for an instant
to shift the frequency up by one step. If you
hold the UP button for more than 1/2 second,
the scanner will be activated. To stop the
scan, press the PTT switch or one of the
scanning controls on the microphone. Il you
push the PTT switch, no transmission will
occur: release the PTT switch, then press it
again for normal transmission.
(3) To scan lower in frequency, use the same
procedure, but press the DWN button.
(4) In the FM mode, to halt the scan automatical-
ly on a busy channel, set the boitom panel
SCAN switch to BUSY. In this mode, when
the scanner encounters a signal strong enough
to open the receiver squelch, scanning will
stop. When the bottm panel switch is placed
in the CLEAR position, the scan will stop
when a clear channel (one where the squelch
will not open) is found,

(5} To scan only the memory channels, rotate the

MEMORY switch to the MS {memory scan)

position. Now press the UP or DWN switch on

the microphone. The scanning rate for memo-
ry scan will be approximately two channels
per second. The scan may be halted in any of
the ways discussed previously. The BUSY and

CLEAR positions of the SCAN switch are

particularly helpful when scanning the memo-

ry channels in the FM mode.



PRIORITY CHANNEL OPERATION

A priority channel may be used in conjunction
with a memory channel for increased flexibility,
Here is how to set up the FT-780R for priority
operation.

(1) First program one or more memory channels
for prierity use. For example, store 446.640.0
MHz into memory channel 1. Set the bottom
panel SCAN switch to MAN. Rotate the main
dial to the desired frequency (for example
446,360.0 MHz).

(2} Now set the MEMORY switch to | and push

MR to recall 446.640.0 MHz; now push the

PRI (priority) switch. The display will indi-

cate 446.360.0 P, and every 7 seconds the

display will switch to 446.640.0 MHz allow-
ing you to check it for activity.

(3) If you have other frequencies stored in

memory, you may rotate the MEMORY

switch to select one for use with the priority
channel.

(4) In the FM mode, you may use the SCAN

switch to good advantage during priority

operation, as described in SCANNER OPERA-

TION.

(5) If vou wish to return to normal operation

from the priority mode, push the DIL button.

Now control is shifted back to the main dial.

REPEATER OPERATION

(1) Repeater shifts of +5 MHz (+7.6 MHz), and
-5 MHz (- 7.6 MHz) are built into the FT-
780R. To select these shifts, set the bottom
panel RPT switch to the + or — position
respectively.

Te cover unusual repeater splits, you can use
the VFO A/B TXA feature.

Example: receive frequency 448.640 MHz
with 1 MHz split. Rotate the main tuning dial
to the 447.640 MHz and press the VFO A/B
TXA button on the front panel; now the
transmit frequency, 447.640 MHz, is memo-
rized. Rotate the main tuning dial to 448.640
MHz for receiving. If vou close the PTT
switch, vyour transmit frequency will be
shifted to 447.640 MHz.

{3) A 1750 or 1800 Hz tone generator is included
with your transceiver for accessing repeater
requiring such a tone. When the T.CALL
switch is pushed, a tone will be superimposed
on vour transmitted signal. This switch also
activates the PTT function, and transmits the
access tone, for as long as the switch is held,
An external tone or burst generator, optional
FTS-64E may be connected through the rear
panel TONE IN CONNECTOR.

INITIALIZING FREQUENCY/BACKUP
FEATURE

The FT-780R includes a backup feature which
will hold all memory frequencies, as well as dial
frequency, when the front panel power switch is
turned off. So long as the DC power to the rear
apron power jack is not interrupted, these fre-
quency will be held. When the power is again
turned on, the frequency and mode (memory
priority, dial, etc,} last used will be recalled, but
scanning mode is automatically reset to dial mode.
However, if the power cord is connected to 13.8
VDC circuit that is switched oft along with the
automobile ignition, 4ll memory channels as well
as the dial frequency will be reset to the preset
frequency.

SATELLITE OPERATION

The FT-780R includes provision for changing the
transmitting frequency while you arc transmitting
(some other synthesized transceivers lock up dur-
ing transmission). The ability to change frequency
in this manner is important during satellite opera-
ticn, as Doppler shift may cause your downlink
frequency to be +3—4 kHz from 4 predicted value.
While listening on the downlink, and sending a
series of dots, satellite operators can usually find
themselves quite quickly.

To allow frequency change during transmission, set
the bottom panel SAT (Satellite) switch to ON.
For most satellite work on S§B or CW, the synthe-
sizer step switch should be set to Slow or Medium.
You may now clese the PTT switch and vary your
frequency as desired, Note that your receiver fre-
quency will also change if you rotate the main dial.

When the SAT switch is set to ON, the = repeater
shift and receive clarifier features are disablied.
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CIRCUIT DESCRIPTION

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

RECEIVER

The RF signal from the antenna jack is applied to
the PLL UNIT through a low pass filter and the
antenna relay, RL,ge: . The signal is amplified by
Qs001 (35K97), a dual gate GaAs FET with excel-
lent rejection of cross modulation and intermodula-
tion. The amplified signal is fed to the lst mixer,
Qs00: (2SK125), where the RF signal is mixed
with a local signal delivered from Qjq0s (28C2407),
resulting in a 67.61 MHz first IF signal.

The first LF signal is amplified by Qo0 (3SK73Y)
and then passed through a stagger tuned bandpass
filter to the second mixer Q,g0;{28K125). The signal
is then mixed with a second local signal of 56.91
MHz, which is delivered from buffer Qioos
(28C460), thus producing a second IF signal
(10.7 MHz).

The 2nd IF signal is passed through a monolithic
crystal filter, XF,p; (10M30B), which has 15
kHz bandwidth, and amplified by Q005 (38K73Y),
which acts as a switch driven by the NB (noise
blanker) circuit. The amptified signal from Qyoos 18
fed to TF amplifiers for each mode.

FM mode signals are fed to 3rd mixer Quoos
(28C460), where the signal is mixed with a 10.245
MHz local signal, resulting in a 455 kHz 3rd IF
signal.

The 3rd IF signal is passed through a ceramic filter,
CF,o0: , which has a +4.5 kHz bandwidth, and then
fed to the FM mode IF amplifier.

The filtered signal is amplified by Qa0 (25C945Q)
and passed through CFigp, , which has a +7.5 kHz
bandwidth. The filtered FM signal is amplified by
Q000 (2PC577H) and demodulated by CD1g0, and
Diosz, Dioes (18188FM). The demodulated FM
signal is amplified by Qg4 (28C1815GR) and
then fed to the AF amplifier.

SSB and CW mode signals from the Qjges are
passed through a crystal filter, XF o0z , which has a

very high shape factor, to improve adjacent fre-
quency selectivity. The filtered SSB signal is
amplified by Qo6 and Qo5 (38K73Y), and then
fed to the Dbalanced demodulator, Guois
(uPC1037H), where a carrier signal is applied from
the carrier oscillator Qyo23 (28C945P); the detected
audio output is then fed to the AF amplifier.

The audio signals from each demodulator are
passed to the active lowpass filter, which consists
of Quopa and Qiozs (28C945Q) to eliminate the
unwanted noisc portion of the signai. The audio
signal is then fed, through the AF gain control, to
the audio output amplifier, Qspes (WPC2002H),
providing about 2 watts of audio output to the
speaker.

S-METER CIRCUIT

A portion of the amplified IF signal is fed to Qo0
{2SC535B), a buffer amplifier, through C,es0 . The
amplified signal is then applied to the AGC
detector, Dygoe /Disio (1S188FM). The rectified
signal is amplified by DC amplifier Q20 (2SC-
2785E) for AGC control. This AGC voltage is
delivered to the front panel 8.PO indicator to illu-
minate LEDs according to the input signal strength.

SQUELCH CIRCUIT

A portion of the demodulated FM signal from the
ceramic discriminator {CDigo1, Dioor s Dioez ) is fed
to noise amplifiers Qo0 and Qo1 (25C945P)
through VRype and the SQ Control (VR,), and
then rectified by Quoin (2SA564). The rectified
signal is fed to the base of Qg3 (25C945P), the
squelch control circuit.

When no carrier is present, the rectified DC voltage
is applied to the base of Qyoi, to turm Quous
(2SC1815GR) on. With conduction of Qoz, the
base of Qo4 is grounded, squelching the audio
amplifier.

When a carrier is present, the rectified DC voltage
is reduced, the audio amplifier Q014 then recovers
to normal operation. The BUSY lamp switch,
Q.15 (28C945P), is also activated by the rectified
voltage from the demodulator to iiluminate the
BUSY lamp when a carrier is present.




NB {Noise Blanker) CIRCUIT

A portion of the 2nd TF signal from monolithic
filter XF 150, _, is amplified by Q,q, (28C535B),
Qiosz, Quoss, and Qoea (28C1583). The output
signal is rectified by Djgs, and Djgss (1S188FM},
producing a DC voltage. This DC voltage is
amplified by Qo6 (MPSA13) and fed to gate 2 of
Quoes » the noise blanker gate. A portion of the
DC voltage is amplified by Q,0es (28C945P), and
then fed to Quer, Qioez (28C1583) as a noise
blanker AGC voltage. When impulse-type noise is
received, the induced DC voltage reduces the gain
of Qi40s, and blocks the signal path momentarily.
The noise AGC control voltage is not, however,
induced by such impulse-type noise, because the
time constant of Cjape/Ri25» is long. Normal
signals, though, induce the neise blanker AGC
voltage, reducing the gain of the noise amplifier,
allowing normal signal flow at Qq0s .

TRANSMITTER

The discussion of the signal flow on transmit will
be on a mode by mode basis.

55B

The audio input signal from the microphone is
amplified by Q g25 (28C1815GR) and Q429 (28C-
945P), the audio level is adjusted to the proper
level by VR,gpa, and is applied through an active
lowpass filter, Qeze (25C945P), to the double
balanced modulator Q,4;, (MC1496P). Here the
audio signal modulates the 10.7 MHz carrier signal
delivered from the carrier oscillator Qe (28C-
945P), resulting in a 10.7 MHz double-sideband
signal. The signal is amplified by Q35 (2SK19TM-
GR) and fed to XF,44,, a crystal filter, where the
unwanted sideband is sliced out. The SS8B signal is
amplified by Qg3 (38K73), and then fed to mixer
Qa0 (MC1496) and mixed with a local signal from
the PLL Unit, resulting in a 67.61 MHz SSB signal.

The SSB signal is passed through Tipia —Tio1e s
which minimizing spurious radiation. The signal is
then amplified by Qyo4: (38SK73Y), and fed to PLL
unit.

The SSB signal applied to mixer Digys ~Daois
(18597) is mixed with the local signal from the
PLL circuit, resulting in a proper operating fre-
quency. Next the signal is buffered by Qsgo4
(28K125), and fed through cavity CVags, which
eliminates spurious harmonics, thus providing a
clean SSB signal. The signal is then amplified by
Qap0s (28C2026) and Q006 (25C1426) to the level
necessary to drive the power amplifier circuit.

FM

The output audio signal at Q42 is amplified by
Q031 (28C1815GR) and Q433 (28C945P) and fed
to IDC circuit, consisting of Djas and Djg.,
which clips both positive and negative peaks to
control the maximum possible deviation; the
clipped signal is then passed through an active
lowpass filter to eliminate harmonics above the
speech range caused by clipping. The output signal
is amplified by Qygas {2SC945P) to a sufficient
audio level and applied to the FM modulation
module XM,q0; for modulation, and the maximum
deviation is adjusted by VR, prior to delivery
to Qugss. The signal path is then identical to that
of the SSB signal.

Cw

For CW, the 10.8107 MHz carrier signal is
generated by Qugss (25C245P), amplified by Q45
(28C945P), and fed to IF amplifier Qess. The
signal path is then identical to that of the SSB
signal.

The key line is connected to switching transistor
Qross  (28C945P)  through inverter Quee
(MC14011B), which controls the gate voltages at
Qioas (38K73) and Qpa, (3SK59Y), thus turning
the RF signal on and off.,

An RC circuit connected to the base of Qyoss
produces an ideal keying waveshape for click-free
CW operation. The key line is also connected to
side tone oscillater Qs (MC14069UR) for




monitoring of the code signal during CW operation.
In order to operate on semi-break-in, the Schmitt
trigger and delay ecircuit at Qipse activates the
RX-TX changeover relay.

POWER AMPLIFIER CIRCUIT

The RE signal from the Main Unit is amplified by
Q001 (M57716) in the Power Amplifier Unit,
delivering approximately 10 watts of RF output to
the antenna through a lowpass filter.

POWER CONTROL CIRCUIT

When the HI/LOW switch is set to the LOW posi-
tion, the base of Qygas is grounded through VRio0,
and the collector current of Qpaa is decreased.
Because the output power of Qaoe is controlled
by Qiosa, the drive level to Qqp0, 18 decreased, thus
reducing the RF output power to approximately
1 watt.

TONE BURST CIRCUIT

When the T.CALL switch is pressed, the base of
Q,0ss (2SA564A) is grounded, and DC voltage is
applied to tone burst oscillator Q,p4r (TC5082P)
to generate a 1750 Hz or 1800 Hz tone signal. The
tone is superimposed on the fransmit signal as long
as the switch is held.

ALC (Automatic Level Control) CIRCUIT

A portion of the output power from C(uoor I8
applied through strip line to rectifier Dzoos (18897)
producing a DC voltage. The DC voltage is ampli-
fied by DC amplifier Q4. (28C1815Y) and fed to
gate 2 of Qyq3s to control ifs gain, thus preventing
overdrive. The ALC level is adjusted by VR 45 for
proper drive to Qagos -

AFP (Automatic Final Protection) CIRCUIT

If the transmitter is activated without an antenna
being connecled, or if a high VSWR is present at
the antenna jack, the reflected power is coupled
through a stripline to detector, Dagos (18897).

The detected AFP voltage is applied through
VRs00: 10 Qioas (28C945P) in the Main Unit. As
the reflected power increases, the AFP voltage also
increuses, and consequently Qposs conducts. The
voltage at gate 2 of Qo35 {3SK73Y) then decrcases,
resulting in lower output power. When the trans-
ceiver is correctly matched to an antenna, full
power output will be obtained.

PLL CIRCUIT

The PLL circuit is comprised of three PLL oscil-
lators each consisting of a reference crystal oscil-
lator, a programmable divider, a prescaler, and a
phase comparator. The PLL produces local signals
for the receiver and transmitter stages. using a
synthesis scheme which produces 10 Hz steps.

PLL Circuit Configuration

Voltage Controlled Oscillator VCO-1, consisting of
Qsa01  (2SK19TM), Digoz /Dises (1T25), and as-
sociated circuitry, generates a signal at 128.80 —
124.13 MHz. This signal is multiplied by a factor
of three at Qs (28C2026), then fed through a
bandpass filter to eliminate spurious responses.
The fillered signa! is then amplified by Qaoze and
Q1007 {2S5C2060), passed through another bandpass
filter, then amplified further by Qascos (28C2047)
priot to delivery to the receiver first mixer, Qaon:
(28K125) or the transmit mixer, Daigia— Diors
(15897).

A portion of the signal from buffer Qaeos 1
amplified by Qaper (28C2026) and applied to
mixer Qsp2z (SN16913), where the VCO signal is
mixed with a local signal at 106.18 MHz delivered
from Qasgss (28C3027). The resulting signal at
14.62—17.95 MHz is. in turn, delivered to another
mixer, Qo (SN16913), where the 14.62—-17.95
MHz signal is mixed with a local signal at 11.28—
11.68 MHz from PLL Loop 2. The resulting PLL
IF signal at 3,333—6.667 MHz is fed through a low-
pass filter, consisting of Lsosas, Laoas, Caiss, Ciiaz,
and Csya3, then amplified by Qspae (25C535B).
The output from Qseze is then fed to a program-
mable divider, Qaga; (TC9122P), where the PLL IF
signal is divided according to the ratio programmed
by the Central Processing Unit (CPU).




VCO-2 consists of Qagiz (28K19TM), Digos /Paoos
(1T25), providing a signal at 112.8—116.2 MHz.
The VCO signal is buffered through Qsyy
(38K73Y) and Q,,,, (25C535B), while a portion
of the output from Qseq; is amplified by Qaee
{28C535B) in order to drive the 1/10 divider,
Qini» (HD10551), where the 112 MHz signal is
divided by 10 and delivered to mixer Qsges in PLL
Loop 1.

The buffered output from Qa2 is fed to the PLL
Loop 2 local mixer, Qjoqz (SN16913), where the
1i2 MHz signal is mixed with a local signal at
106.18 MHz, generated by Qig2-. The output from
the mixer, at 6.667 10.000 MHz, is passed through
a low-pass filter to IF amplifier Qa2 (2SC535B).

The amplified signal is then applied to a program-
mable divider, Qsgap (TC9122P), which divides the
frequency by a factor of 2000—3000, resulting in a
3.333 kHz signal. This signal is applied to a phase
detector, Qa5 (TC5081P), where it is compared
with a reference 3.333 kHz signal delivered from
Qi032 (MC14518). Any phase difference is con-
verted into an error-correcting voltage, which is
used to control varactor diodes in the PLL, locking
the PLL on the proper frequency.

PLL local oscillator/tripler Qsg27 (25C535B) oscil-
lates either in 3 Hz steps (for control of PLL Loop
1) or 0.3 Hz {(to control PLL Loop 2). The
resultant svnthesis provides local oscillator steps
of 10 Hz.

The CPU command signals, which control the
dividing ratio of Qs4,, are converted into series by
Qa037 — Q3030 (MC14094). The control signal is also
delivered to programmable divider Qagse in PLL
Loop 2 and to the VCXO oscillator/tripler, Qaspa1-

When any VCO is unlocked, an error voltage from
the phase detector is fed to the unlock control
circuit, consisting of Qspas (25A733) and Qsezs
(28C955). The amplified DC voltage is applied to a
key control circuit so as to disable fransmit
capability under conditions of PLL unlock.

_lg -

PLL Control Circuit

In the PLL Control Unit, a 4 bit parallel processing
CPU is used to control the operating frequency,
UP/DOWN scanning, priority channel, or memory
channel selections. The CPU has one input port,
three I/O ports and four output ports. The CPU
processes input data by means of the main dial or
other control switches in accordance with the
program stored in an ROM for control of the PLL
frequency, indication of the operating frequency,
or memory channels on digital display. The CPU
is also furnished with a function to halt transmis-
sion when any VCO is unlocked, resulting in a
fail-safe system.




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 to electronic
equipment.

Service or replacement of a major component may
require considerable realignment. Under no circum-
stances, though, should realignment be attempted
unless the operation of the transceiver is fully
understood, the malfunction has been carefully
analyzed, and the fault has definitely been traced
to misalienment rather than part failure. Service
work must only be performed by experienced
personnel using the proper test equipment.

Never alien this transceiver without having a 50
ohm dummy load connected to the antenna jack,
unless otherwise noted. Troubleshooting using an
antenna can result in misleading indications on test
equipment.
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EQUIPMENT REQUIRED

(1) RF Signal Generator: Hewlett-Packard Model
8640B or equivalent, with one volt output at
50 ohms, and frequency coverage to 500

MHz.

(2) Vacuum Tube Voltmeter (VIVM): Hewlett-
Packard Model 410B or equivalent, with an
RF probe good to 500 MHz.

(3) Dummy Load/Wattmeter: bird Model 43 +
UHF Dummy Load.

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

(5) IF Sweep Generator: capable of output at
10.81 MHz.

(6) RF Sweep Generator: capable of output at
420—460 MHz.

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

(8) FM Deviation Meter

(9) Precision Frequency Counter: Yaesu Model

YC-500 or equivalent, with resolution to 0.01]
kHz and frequency coverage to 500 MHz.

Bottom View

UNIT LOCATIONS




PERFORMANCE CHECKS (¢c) Set the MODE switch to SSB, and key the

_ transmitter. Speak in a normal voice into the
Make all performance checks at 13.8 VDC under microphone; 89 LED’s should light up.
load.

Check the transmitter power output as follows:

(a) Connect a suitable dummy load/wattmeter to ang IN-LINE 5002

. TRANSCEIVER WATTMETER DUMMY LOAD
the antenna jack.

Bird Model 43 or equiv.

(b) Set the MODE switch to the FM SIMP posi- PO TEST SETUP
tion, and key the transceiver while observing
the power output, which should be approxi-
mately 10 watts. At full power output, 8—9 SCHEMATHEEK

§ LED’s will light up on the S.PO indicator. BEB&!}EJ‘J‘EE‘EE ne
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Check the receiver sensitivity as follows:

(a) Connect an AC VTVM to the SP jack. Set the
MODE switch to the FM position and rotate
the SQUELCH control fully counterclock-
wise,

(b) Connect the RF output of a precision UHF
signal generator to the antenna jack and note
the VIVM reading with no signal input.
Adjust the AF GAIN control and the VTVM
range, as required, to obtain a full scale VTVM
reading. DO NOT change the setting of the
AF GAIN control after this calibration has
been made.
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RX SENSITIVITY TEST SETUP

Set the signal generator to the receiver fre-
quency of the transceiver, and adjust the
output amplitude of the signal generator until
the VTVM reads 20 dB (1 /10 voltage) below
the reading in step (b). The signal generator
output voltage at this point is the 20 dB
quieting sensitivity, and it should be approxi-
mately 0.35 V.

SCHEMATHEEK
Beh. T. Hultermans
Postbus 4228
5604 EE Eindhoven

QI.U'UE

Q LOG2
WDinas

Ql 064
ml 005
ml O F

{llﬂUE
10686

QIﬂﬁE
1051

QIIJEIE
Qiona
QID-ET
Qiois

[l]ﬂﬁﬂ

1009
Qios0
Qioso
tllﬁﬁﬂ

Q1047
Qiosa

PART LOCATIONS (Bottom View)




(d)

Set the MODE switch to SSB and connect the
AC VTVM to the speaker output. Apply an
unmodulated 0.5 ¢V signal from the signal
generator, and tune the transceiver main dial
for a maximum VTVM reading.

Adjust the AF GAIN control for a reading of
450 mV on the VIVM.

Reduce the signal generator output and read
the VIVM: the VTVM reading should be
45 mV for a 20 dB S/N ratio.

If the above check indicates a need for realienment,
it is recommended that the unit be returned to the
dealer for servicing. The sophisticated CPU and
control circuitry, in particular, are so critical that
they should not be touched by other than an
experienced technician. Attempts to realign the
transceiver tuned circuits without the proper equip-
ment may result in degraded transceiver perform-
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RECEIVER SECTION

1)

b)

d)

2nd Local Oscillator

Set the MODE switch to FM SIMP, and
connect the RF probe of a VIVM to the
collector of Q004 .

Adjust TC,g0, to the point where the deflec-
tion on the VIVM shows 10% less than the
peak. Be certain the oscillator is working in a
stable manner.

Connect a frequency counter to the gate of
Q002 and rotate the core of L,y for a
reading of exactly 56.91 MHz.

Connect the probe of a VI'VM to the gate of

Qio02 and adjust the core of Tigea for

maximum deflection on the VIVM (400
500mV RMS).
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2)

a)

b)

c)

d)

3)

a)

b)

¢)

4)

a)
b)

2nd TF Amplifier

Set the MODE switch to FM SIMP, and adjust
VR,0p: to the fully counterclockwise posi-
tion.

Connect a sweep generator to the gate of
Q00. and connect an oscilloscope, through a
detector, to the base of Qs -

Set the frequency of the sweep generator to
10.7 MHz, and apply output from the
generator.

Adjust Tiegs, Tices and Tigoq uniil the scope
pattern illustrated in Figure 2 is obtained.

4—‘ 30kHz !""-—

Cf
1 0.7 MHz

Figure 2

3rd Local Oscillator

Set the MODE switch to FM SIMP. Connect
the probe of a VTVM to the emitter of Qioo7,
and measure the oscillation level. The nominal
value is 50mV — 150mV RMS.

Connect a frequency counter to the emitter
ot Qioo07-

Check the oscillation frequency, which should
be 10.245 MHz +200 Hz.

SSB Carrier Oscillator

Set the MODE switch to LSB.

Pre-adjust TCyae2 and TCipes to their half
capacity positions.

_24 —

d)

S)

a)

b)

c)

6)
a)
b)

c)

7)

a)

b}

Connect the probe of a VIVM to the inner
wire of JUMPER SHIELD (d), referring to
the RX alignment point photo for the exact
location.

Measure the output level on both LSB and
USB. The nominal value is 150mV — 200mV.
(TC00, and TC g3 should be adjusted accord-
ing to the alignment procedure for the TX
section.)

RF Amplifier

Connect a UHF sweep generator to the
antenna jack, and connect an oscilloscope,
through a detector, to the drain of Qsooz -

Set the frequency of the generator to 435
MHz (Model X: 445 MHz).

Adjust TC300]_, TC3002 and Cv_aoog until the
scope pattern illustrated in Figure 3 s
obtained.

cf
435MHz
(445MHz)

Figure 3

Total Sensitivity Adjustment

Set the MODE switch to USB or LSB.

Connect a standard signal generator to the
antenna jack, and set the output level to
approximately 10 dBu (3.16 pV).

Adjust Tioo1 s Tioozs Tioos and Tigee oM the
MAIN unit, and Tsge1, Ts00z and TCses on
the PLL unit for maximum deflection on the
S-meter.

S-meter Full Scale Setting

Rotate VRyq0, fully clockwise to make sure
that all the LED’s are illuminated on the S-
meter scale.

Set VR g0, to the point where all the LED’s
go off.



4
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d)

8)

a)

b)

c)

d)

e)

9)

a)
b)

c)

d

Apply a 20 dBu (10 4V) signal from the signal
generator and adjust VR pes so that 7 LED’s
are illuminated.

Reduce the output from the generator to
0 dBu (1pV) and adjust VR, 44 to the point
where 2 LED’s are illuminated.

Repeat Steps ¢ and d a few times to obtain an
accurate reading.

Noise-Blanker Adjustment

Set the MODE switch to CW, and push the
NB switch on.

Connect a signal generator to the antenna
jack, and set the output level to 5 dBu (1.78
V),

Set the transceiver fo receive the signal from
the generator.

Connect a DC voltmeter {(full scale: 2.5V) to
the cathode of )46, and ground.

Adjust Tio1s, Tio1e and Tigs6 for a maximum
reading on the voltmeter scale.

Squelch Adjustment

Set the MODE switch to FM.

Set the front panel SQL control to the fully
clockwise position.

Apply a 0 dBu (1 uV) signal with +3.5 kHz
deviation at 1 kHz to the antenna jack,

Adjust VR pe; to the point where the squelch
just opens.
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TRANSMITTER SECTION

Unless otherwise indicated, always perform the
transmitter alignment with a dummy load con-
nected to the antenna jack. If the AFP circuits are
being aligned, an improper load impedance at a
critical time could result in the destruction of the
final amplifier module.

1)

a)
b)

c)

d}

c)

2)

a)

b)

c)

d)

Bandpass Filter Adjustment

Set the MODE switch to USB or LSB.

Connect a sweep generator to the source of
Qiopa, and set the frequency of the sweep
generator to 435 MHz (Model X; 445 MHz).

Unplug the plug connected to Jip0s, and
temporarily terminate Jio0s with a 30 ohms
resistor.

Connect an oscilloscope to the terminated
Fio06 , through a detector.

Close the PTT switch and adjust TCipga,
TC3005 . TC3()()(, and CV3003 . until the scope
pattern illustrated in Figure 4 is obtained.

Cf
435MHz
(445MHz)

Figure 4

Mixer/Interstage Alignment

Tune the transceiver to 435 MHz (Medel X;
445 MHz), and set the MODE switch to CW.

Connect a UHF dummy load/power meter to
the antenna jack, and connect a CW key to
the key jack on the transceiver.

Rotate VRyge fully clockwise, and rotate
VR, 60z fully counterclockwise.

Close the key and adjust Tig12, Tio13s Tio1a.
Tiors, Tioie and Ty, for maximum deflec-
tion on the power meter.




b)

5)

b)

CW Carrier Oscillator

Connect a frequency counter to pin 1 of J,00:-

Set the MODE switch to CW and close the
key.

Adjust TC,g0s for a reading of 67.6093 MHz
with a tolerance of £100 Hz.

ALC Adjustment

Set the MODE switch to FM, and close the
PTT switch.

Adjust VR gps for an output of 10 watts on
the power meter.

PO Meter Adjustment

Set the MODE switch to FM, and close the
PTT switch.

Adjust VR,43 to illuminate 9 LED’s on the
S/PO meter.

0)

a)

b)

d)

AFP Adjustment

Connect a DC voltmeter to pin 6 of J,p09 On
the Main Unit and ground. Connect a DC
ammeter (full scale: 10A) to the DC line from
the power supply.

Set the MODE switch to FM and close the
PTT switch.

Adjust VR,0; for minimum indication on the
DC voltmeter. Now return to RX.

Remove the dummy load from the antenna
jack. Close the PTT switch, and adjust VR0
so the reading on the ammeter goes down to
less than 3 amps.
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7)

a)

b)

8)
a)

b)

c)

d)

€)

Low Power Output Setting

Set the HI/LOW switch to the LOW position,
and key the transmitter in the FM mode.

Adjust VRi010 for an output of 1 watt on the
wattmeter.

FM Modulator Adjustment

Refer to Fig. 5, and set up the transceiver and
fest equipment as shown.

Set VR pos . located on the Main Unit, to the
center of its range, and apply a 1 kHz, 15 mV
signal from the audio generator to the mic
jack.

Adjust VR s for a deviation of £4.5 kllz
while observing the signal waveform on the
scope.

Now reduce the audio generator outpul level
to 1.5 mV, and adjust VR 4: for a deviation
ol £3.5 kHz. Check to see that the wavelorm
on the scope 15 not distorted.

Turning the audio generator on and off, make
sure that the BUSY/MOD indicator illuminates
along with the changing audic input.

CM Coupler

it O
Meter
ANT {Dummyi.oad!
[Yeviation
Meter
TEANSCRIVE g
TRANSURIVER _/
Oseille-
Leape
MIC Audio
Oscillator

Figure 5

9)

(A)

a)

b)

c)

(B)

a)

b}

c)

()

ay

b}

c)

10)

a)

3]
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S8SB Modulator Adjustment

Balanced Modulator OQutput Transformer
Adjustment

With a dummy load/wattmeter connected to
the antenna jack, set the MODE switch to
UUSB or LSB.

Set VR poe to the center of its range, and
apply a 1 kHz, 1 mV signal from the audio
gencrator to the mic jack.

Adjust Ty56 and T4, for maximum power
output.

SSB Carrier Point Adjustment

Apply a | kHz, 1.2 mV signal from the audio
generator to the mic jack, and adjust VR gp4e
for an ouiput of 8 watts.

Set the MODE switch to USB and the fre-
quency of the audio generator to 400 Hz.
Adjust TC,g02 for an output of 2 watts.

Set the MODE switch to LSB, and the fre-
quency of the audic generator to 400 He.
Adjust TC, g3 for an output of 2 watts.

Carrier Balance Adjustment

Temporarily short the mic input terminal of
the mic jack (pin 8) to ground with a clip
lead. Set the MODE switch to USB.

While monitoring the carrier on a monitor
receiver, adjust VR u; for a minimum S-
Meter reading (or minimum signal level if no
S-Meter reading occurs).

Switch between USB and LSB, and compare
the output levels with no modulation. Adjust-
ment of VR, 0, may be necessary to achieve
good carrier nulling on both modes.

CW Side Tone Frequency/Semi-break-in Delay
Adjustment

Adjust VR,gs for the desired monitoring
level on CW operation.

Adjust VR,q1, for the desired CW VOX relay
hang time.




PLL SECTION

NOTE: The PLL circuit is very critical in its adjust-

1)

b)

ment. Alisnment must only be performed
by an experienced technician. All align-
ments should be performed at a tempera-
ture within the range of 20° - 30°C,
preferably, near the center of this range.

VCV Lines Adjustment

Set the MODE switch to LSB, the STEP
switch to “M’, and tune the transceiver to
434.999 9 MHz (Model X; 444.999.9 MHz).

Connect the DC probe of & VIVM to
TP3(},|'_'|13 and ﬂdeSt the core Df Lgﬂg:} for a
reading of exactly 6.0V.

SCHEMATHEEK
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c)

d)

1)

b)

Change the MODE switch to USB, and tune
the transceiver to 434.999.9 MHz (Model x;
444 999 9 MHz).

Connect the DC probe of the VIVM to
TPE,(].(];;, and ﬂdjllﬂi the core of L3[}.|:|.1 for a
reading of exactly 6.5V on the VTVM.

Multiplier Stage Adjusiment

Set the MODE switch to LSB, the STEP
switch to “M”, and tune the transceiver to
434.999 9 MHz (Model X; 449.999.9 MHz).

Connect the RF probe of the VIVM to
TPago, . and adjust the core of Tapes for a
maximum reading on the VIVM. A nominal
value is approximately 3V P-P.

TCxona
Qaoos
oV l_30=2a
J::Z: T 00w
(TX OUT} " TCyouas
TCapos TC 2007
TCao0s CV o0z
Tsonz TCacom
TSDD] Tl:;s.l;mz
Rzoax
Tcanuﬂ Tﬂmuz
Laoza
VRacm TCa011
TPucoz TCuoio
TPauos TPsoa:
@018
Lzaar
TCao1s TPuiooa
Tzo00s
L-EH}Ei-l

ALIGNMENT AND TEST POINTS FOR PLL




3)

a)

b)

c)

4)

a)
b)

c)

d)

e}

f)

PLL Bandpass Filter Adjustment

Connect a UHF sweep generator to gate 1 of
Qi015, and connect an oscilloscope, through a
detector, to the gate of Qagoe .

Set the frequency of the sweep generator to
367.4 MHz (Modet X; 377.4 MHz).

Adjust TCs007, TCa008 , TCa000 , TCa010 > TCa011
and TCy5,, until the scope pattern illustrated
in Figure 6 is achieved.

Ccf
367.4MHz
(377.4MHz)

Figure 6

PLL Reference QOscillator and PLL Local
Oscillator Adjustment

Connect a frequency counter to TPage, .

Adjust TCsqy; for a reading of 9.996.667
MIlz,

Set the MODE switch to LSB, the STEP
switch to “S™ and tune the transceiver to
435.000.0 MHz {(Model X; 445.000.0 MHz).

Connect the frequency counter to the lead of
Lsgzs. and adjust the core of Lius for a
reading of 367.388,50 MHz (Model X
377.388.50 MHz) on the counter.

Change the frequency to 434.999.9 MHz
(Model X; 444.99999 MHz), and adjust
VRigoy for a reading of 367.388.49 MHz
{(Model X; 377.388.49 MHz).

Repeat steps b through e a few times, until
the proper frequency is obtained at each step.

NOTE: In order to achieve the specified fre-
quencies for the above alignment steps,
some presetting of the display will be
required (because the 10 Hz digit is not
displayed). Push the F SET button, switch
to USB, then set the STEP switch to “S8”.
The precise frequency may then be set
using the main dial.
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PARTS LIST

_mm_ 109 P0090186 | EMCS0350M
Symbol No. Part No. Description
PB-2143 F0002143 Printed Circuit Board (for S1)
PB-2132 FOO02132 Printed Circuit Board {for 17} PLUG
PB-2214 0002214 Printed Circuit Board "~ P01 (with wize} T9203840 5208-04
| (for Q1, Q2, C4,C5) P02, " T9203850 5208-07
PB-2222 FO002222 Printed Circuit Board (for J9) P03 P T3203860 5208-07
’ "] po4 » T9283870 5208-07
______ P05 » T9203880 5208-05
Ic P06 9203850 5208-05
Q01 1090294 wPC7808H = P07 | 'T9203900 5208-04
POR . T9203910 520806
B P09 2 T9203920 5208-12
TRANSISTOR Pi0 P1090229 52533
Qo2 'G34023500 | 2SD2350/Y T P1L (with wire) T9203930 $208-03
Y P14 ‘T9203940 520812
B P15 p 17 T9Z03950 5208-04
DIODE P16 ~ [ "T9203960 5208-10
DO1 "1 c2090034 Silicon U0sB~ P17 " T9203970 | 5208-14
' o P18 T9203980 '5208-05
[ P20 PL0OS0216 5253.7
POTENTIOMETER '
| VROI (with SO7T) | J62800048 DMI11A825A-5M1112
10KOB/10K A
RESISTOR B Symbol No. Part No. Bescription
RO3 102245562 Carbon film 1/4W §] 5.6kQ | PB-2209A F0002209A | Printed Circuit Board
R(2 101245103 " “ v T1 10k h C0022090 PCB with Components
ROl T01245104 o . o 100kQ )
- - . Ic
_ CAPACITOR QL1009 G1090072 #PC577TH
€02 K12171102 | Ceramic S0WVE  0.001pF | Q1018 G1090161 | 4PCL037H
(DD105E102P50V02) Q1037,1040 G1090340 MC1496T
Cco4,05 K40120475 | Electrolytic 16WV  4.7gF | (31059 G1090126 MC14069UB
~ (16RL4R7) 1 Q1060 G1090668 '+ MCI4011B
01 K40129006 " «+ RE  470¢F | Q1047 Gl090239 | TCS082P
| {16RE470)
o6 12 K21170002 | Feedthru  SOWV  0001pF
[ (ECK-Y1H102WE) . | FET
Q1001,1005,1016, | G4800730Y | 3SK73-Y
1039,1041 !
_ o SPEAKER Q1002 G3801250 | 28K125
SPOL  M4090047 SS77KYH B8R 1w 01021 G3800301Y | 25K30A-Y
-~ Q1038 G3090035 2SK19TM-GR
i SWITCH S S
801 N0190066 SBU-2043 TRANSISTOR
502 NO190079 | SRN-4086N Q1045,1069 G31049600  25A496-Oor Y
503 Q3000115 EWT-XDBS20508 o Y
04,06 N6090010 SSF-22-55 Q1012,1022,1046 | G3105641Q | 2SA564A-Q
505 N6090011 SSH-23-05 Q1003,1004,1006 | G3304600B | 25C460-B
s08 N606S9004 SSF-22-08B Q1019,1061 G3305350B |  280535-8
S07 (with VRO1) - Q1007.1008,1010, | G3309451P | 25C945-P
- —1 "1011,1013,1015,
1023710251027,
1029,1030,1032,
RECEPTACLE 1033_]0?12,1048
[ 101 PDO9D158 FM-214-858 1813’1%}%0’]’051"
| 102 P00O90010 FM-1428 1054,1057,1058,
103 P1090209 N-R 1065,1067,1068 _
| 104,05 P1090005 SG-8050 Q1014,1024,1028, | G3318150G | 2SC1815-GR
106 | Po0%0036 5048-14A 1031
| 107 PO09GI73  : EMCS0450M Q10621064 (3315830 2801583
J08 PO090041 |  5048-07A Q1020,1070 G3327850E | 2SC278SE
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Q1052,1066 (3090005 MPS-A13 R1010,1151 102245821 | Carbon film  1/4WS] 820 |
- RI173 101245821 - « TI 8200
R1025,1060,1078, | 102245102 " v ST 1kq
! 1142,1145,1150,
ERETTTY Rr TP E 1152,1156,1176,
DIOOT 1004--1008,1 G2090027 Silicon 185853 1190.1196.1208,
1011--1017, 1242,1244
10260 1025, —
1028-1030.1034, R1153 ) J01245102 5 " » TJ 1k |
10361041, R1051,1149 102245122 | « ST 12k
1081 103" RI1172 101245122 | o & ~ T 1.2kQ
| ) i i ] __| R1004,1013,1022, 102245152 ° - » ST LSkq
' 1003,1009, | G2001880F |  German 15188-F'M 1031,1047,1064, |
0{8?5:1042:1043: 0 ermanium 1070.1098.1246
1050 1250 ,
D1018,1019 G2015550 _ silicon 151555 R1030,1033- 1035, 102245222 o o 2.2k0
) 32 G - o1~ 1048,1057,1059,
D1031,10 2090001 1001 I e R R
| _ 1090,1136,1144,
___ B 1162.1165,1197,
- . CRYSTAL 1199
“X1001 H0102324 HC-18/U 56.910Mllz R1029,1040,1042, 102245332 - v 3.3kn
X1002 - HO100720A - 10.245MHz 1148
X1003 HO100513 " 10.6993MHz | R1089,1090 102245392 | v o 3.9kq |
X1004 (US Modcl) | HO101983 K 7.3728MH>. R1008,1024,1045, | 102245472 v 4.7KQ
X1004 (EU Modch) | HO101982 . 7.168MHz 1063,1069,
- - ——-l 1093-1095,1102,
| X1005 HO100512 - 10.6985MHz 1105.1118.1122,
X1006 HO 100511 10.701 SMHz. 1123,1133.1159,
— — - 1 1168.1180,1191,
— - 1195,1235.1236,
L __ | 124712491260,
I FILTER 1261 _
ESIT H1102027 |  10M30B R1036,1037.1140 | 102245562 " v 5.6k
XF1002 H1102028 | 10F2D | R1254,1263 102245682 v n 6.8kS
_CF1001 113900200 CFW455E (LITI-(58) R1009,1011,1014, | 102245103 B v n 10k82
CF1002 H3900030 LFB13 1019,1046,1082,
- e 1083,1087,1096,
R ) 1112,1114.1124,
L126,1157,1158,
- ’ 1189,1193,1194,
L u CERAMIC DISCRIMINATOR 1188173041308
C1001 i 117900040 SFN-45554 1207,1210,1240,
1261,1265.1268.
1276.1281
L | MODULATOR MODULE RI108L 101245103 . v TI_10k0
| XM1001 H9500320 |  XM-10.7 R1053,1097,1129  J02245123 o » 81 12k
R1054,1075,1130, 102245153 PR « 15kn
1131,1227,1228,
_ RESISTOR 1231 N
RI138 102245100 Carbon film _ 1/4W SJ 1082 | R1084,1103,1252, | 102245183 o " 18k
R1006,1018.1065. | 102245560 Y o e 560 1264
1072,1106,1164, ' 102245223 |~ .
TR RI038. 1044 108, | 302245223 22k
117511771178, 116111651184
1186-1188,1237, 1185,1211.1212,
1269,1270 ] 1232,1266,1267,
R1066,1262 | 101245560 o TI S62 1274,1275
R1012,1015,1016, | 102245101 - $1 1002 | R1003,1021,1062, | 102245273 . - 27ksz
1049,1073,1099, 1068.1167,1182,
1101,1132,113s, 1257
113911431155, ]
1160,1181,1209, R1091,1092,1107, | J02245473 " " « 47Kk0
1245,1248,1251, 1137,1200,1215,
1255,1259.1279 12231239
| R1005.1017,1023, | J02245151 P » 1509 | R1035,1(11,1219 | 102245563 . v v 56k |
107 _ R1125 102245683 . . 68k
R1027,1043,1077, | 102245221 - y « « 10n | R1076 102245823 . W o 82kQ
11101113,1146 =002 0503061 | 11
1113,1146, R1002,1020,1061, | 102245104 v w W n 100k
11541208 , 1067.1115,1127,
— : - . 1166.1183,
R1052 702245331 : ~ v o 3308 %%(2)?:1203,1220‘
RI1080,1119,1179, 102245471 : " v woa70Q | 1221,12431277
| 12330271 ' I R1039,1041,1116, 102245154 - o 150k82
R1007,1056,1273 | 102245561 C o 5600 1282 |
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R1026,1032,1050, | 102245224 Carbon film  1/4W ST 220ke | C1075,1076 K00175101 | Ceramic S0WV SL 100pT
1218,1238 _ (DD105SL101I50V02)
R1028,1100,1134, ; 102245334 " s w330k | C1136,1138 KO0175221 " o 220pF
1147.1256 ] ) | (pD107SL221150v02)
R1120,1202,1258 | 302245474 470ka2 | €1050,1203 K00175331 » v 330pK
RI079,1085,1192, | 102245105 o ; ; M (DD1075L331550V02)
1213,1230 C1137 KO0175471 " noe AT0pF
R1217 101245105 ' o TI 100kg | (DD109SL471I50V02) |
R1001 102245225 o o ~ SI 22Me | €1014,1018,1019, | K12171102 ] « E  0.001uF
. ; » o |  1047.1056.1077, :
R1214,1228 102245335 33Ma | S bad, (DD10SE102P50V02)
1095.1132,1133,
1139.1153,1155,
; 1156,1158-1161,
: THERMISTOR | 13T iiss.1175
| TH1001 GI090001 SDT-250 1185.1186,1193,
1 12141216,
122421226, .
POTENTIOMETER 1 C1003,1004,1006, | K14170103° o « TZ O0.0uF
VR1010 151730472 P6-53NA 4.7k 1009,1015,1015, (DD106FZ103Z50V02)
VR1001 151730103 ko 1086 1068,1071
VR1005 151745103 HO0651A013-10KB 1072,1074,1089,
VR1002 J51730473 P6-S3NA 47k0 1107,1113,1115,
- 1118-1121,1125,
VR1004 J51745473 HO651A017-47KB 1126 11271131
VR1007 T51745104 HO651A019-100KB 1 11407 1143,
VR1012 J51745154 | HO651A020-150KB %i‘ég‘ﬁéilﬁlg?’ !
VR1003 JS1730474 | P6-S3NA 470KaR 119712051207,
VR1011 151730104 P6-S3NA 100K QB 1218,1213,
T 1217-1219,
1 1221 122301227,
) 1238,1239
. CAPACITOR ~ C1l040,1049,1091, | K19149001 T 25WV 0.001uF
C1007,1145 K00172020 | Ceramic SOWV SL  2pF 1109 (UAT04X102K-LOSAE)
_ (DD104SLO20C50V02) C1041,1043,1045, | K19149009 | -~ o 0.0047uF
Cl]_].la|I KOOI?Z(BO - L 3pF 1102 (UATOSX472K—L05AE)
: | (DDI104SLA30C50V02) C1090 [ K19149011 . o 0.0068uF
1064 K00172040 - v 4pF ) (UATO5X682K-LOSAE)
_ (DD104SL040C50V02) . | €1023,1108,1169, | K19149013 " " 0.01uF
C1143 K02172040 " .~ CH  4pl 1177-1179,1235 (UATO5X103K-LOSAL)
. (DD104CHO40C50V0D) C1042,1079 K19149017 2 gz 0.022uk
10271130 K00172050 v » 5L Spli ! (GATO6X223K-L45AE)
| . (DD 1045L050C50V02) C1024,1025,1199, K19149021 " " 0.047gF
C1001,1008,1146, | K02173060 - v CH 6pF 1200,1201,1208, (UATO8X473K-L45SAE}
| 147 (DD104CLDE0DS0V02) 1236
1231 K00173070 |~ « SL ToF [ o112 K19149025 2 " 0.14F
I (DD104SLO70DS0VD2) _ (UAT13X104K-L46AE)
C1005,1152 K02173080 " » CE  8pF C1044,1048,1055, | K40179002 | Electrolytic  50WV  0.14T
o (DD104C1LO80DSOV02) 1184,1242 (S0RC2R1)
C1017 K02175150 " oo 5pF | €1070,1073,1092, | K40170105 - o 1uF
i (DI} 04CIHL1 50TS0VD2) | 1097-1099.1101, (SORL1)
C1116 K02173150 “ « SL  1spF MO0t od '
o (DD1J48L150D50V02) 1211,1220,1234
C1122 K06175150 . « Ul LSeF | c1162,1176 K40140475 z 2SWV  4.7uF
_ {(ECC-D1H1501U) {25RLART)
C1026,1065,1144, = K00175220 - » 8L 22pF | 1039.1051,1054. | K40120106 . 16WV  10uF
1148,1241 (DD104S1.220]30V02) 1032,1032,108!., (16RL10)
: . o : 1093,1096.1100, )
CH129 K00175270 27pk 0611141157
_ (DD104SL270150V02) 1206.1209
Ct170,1171 k00175330 " o 3F 166 K40129008 - 6WV RE  33uF
(DD104SL330150V02) (16RE23)
C1012 K06175330 - » UI 33pF | 1187 K40129019 | - * RC  10004F
(DD104UT330050V02) | (1src1o00)
C1002 K00175470 . « SL 47pF | C1168 K70167104  Tantalum 25WV  0.1uT
| (DDI1045L470J50V02) ) (CS15E1VOR1M)
C1010 K06175470 ,  « « Ul 47pF | 1232 K70167474 " v 04TuF
_ (ECC-DILA70IU2) (CSISEIVRAT)
C1088,1240 K00175560 . w SL 56pF | C1212,1233 K70147105 - " 1xF
(DD1048L560I50V02) (CS15E1E010M)
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C1078,1174 | K70167225 3 - 2.2uF RESISTOR
'[ . (CS1SE1V2R2M) R2003 102245560 | Carbonfilm  1/4W SI 560
C1173 - K70127475 " 16WV  4.74F
{CS1SE1C4R7M}
C1086,1124 K51176101 | Styrol SOWY  100pF | POTENTIOMETER
i _ (508U101K) VR2001 150716201 RVE-FAS 2000
C1030,1031,1085 | KS1176151 - 25WV  1S0pF | VR2003 150716503 RVS-FAS 50kQ
| 1123 B (508U151K)
' _ CAPACITOR
| c2001,2004,2008, | K12171102 ] Ceramic  SOWVE  0.0014F
T _| TRIMMER capaCiToR | 2008,2009.2012, (DD (05E102P50V02)
TCI001 - 1004 K91000075 | TZ03R2004 20pT - ] ]
- ' (2002,2006,2010 | K14170103 " FZ  0.01pF
B (DD106FZ103Z50V02)
. INDUCTOR C2013 K00179001 o .« 8L 0.5pF
L1002 | L1190004 FLAH-R68M 0.68uH {DD104SLORSCS0V02)
[ L1010,1011 11190006 FLAH-1IR2M 1.2:H | ¢2024 K02179001 . « CH 1pF
[ Lioi2 11190009 FL4H-3R3M 3.3uH | . (DDI04CK010C50V02) ]
[ L1009 711190027 FL5H-390K 39uH | (2026,2027 K02179003 " v 2pF
L1003,1013,1014 | L1190020 FLSH-151K 150uH | (DD104CKO20C50V02)
L1008 11190038 FL3H-271K 270uH | C2016,2017 K00172040 o « SL  d4pF
L1004 11190017 FLSH-102K Imil | (DD104S1040C50v02)
[ L1606, 1007 11190040 S4-102K ImH C2015 K00173060 . oo 6pT
L1001 L0020417 (DD104SL0O60D50V02)
(2014 K00173070 " oo 7ol
_ (DD104SLO70DS0V02) N
- AF CHOKE COIL " | ca02s " K02173090 o CH 9pF
"CH1001 L2030067A | FR14/7/5-2001F (DD 104CHO9050V02)
"TRANSFORMER
“Ti001--1004, , L0020825 ' INDUCTOR
1014-1017 | L2001-2003,2007 L1020673
[ TI005-1009,1012,] 1.0020187 L2004 1,0020903
1013,1018 1020 1.2005,2006 L0030767
[ T1010 L0020910 L2008 LO020:342 N
CONNECTOR
J1061,1007 PO0O90OS0 5048044 ’ . RELAY
[ 110021004 P0090054 5048074 RL2001 M13590002 CX-1051
11005,1006 PO0S0042 5048-05A
[ 1008 P0090051 5048-06A Qs000011 Wrapping Terminal C
11009 P0090038 5048124 _
12001 (with wire)  T9204010A | 5240061 ]
[ RELAY
RL106} M1190006 221D012
1919000 Ferrite Beads RI 3x3-1
[ Q5000038 |  Terminal TP-I )
J [
Symbol No. Part No, Description
P PB-2211 FO002211 Prinied Circuit Board
Symbol No. Part No. Description C0022110 PCB with Components
PB-2210 £0002210 Printed Circuit Board '
i C0022160 PCE with Components
} 1C
_ Q3043 (1090084 78L05
POWER MODULE Q3042 (1090294 uPC78G8H
| Q2001 (10906341 M57716 ] Q3009 G1090164 wPC2002H
| ©3013,3022,3023 | G1096012 SN16913P
- Q3015,3025 G1090048 TCS081P
DIODE _ (3040,3041 G1090247 TC9122P
120012003 ;2090118 Shottky barrier 15897 Q3017 G1090296 HI310551
D2004 G2090027 Silicon 18853 1090064 34024PCOM
D2005 (2090001 ~ 1001 Q3031 | G1090342 MEB4024B
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Q3032 G1090108 | MC145183 R3016 J01245681 Carbon film  1/4W TJ 6805
| 03035 G1090312 MC14504B | R3008,3027.3030, | 102245102 o v 81 lko
Q3037--3039 G1090343 MC140948 g?gg;g}%b}g}

; R3061,3067,3081, | 102245152 - - 1.5kq

— - ) FET | 3097

[ 03010 1 G3090035 | 2SKISTMGR R3039,3099 102245222 " - r e 23Kk
Q3002,3004 (3801250 28K125 R3110 102245332 "+ 3.3k

| Q3011,3018,3021 | G4800730Y | 38K73-Y R3026.3033 102245472 o e 47k

| Q3001 G4800970 38K97 R3077 J01245562 o « TI 5.6kq |
' R3068,3082 102245562 o 8] 5.6kn |
| _ R3001,3043,3048, | J02245103 I o0 10k

I —— Y sl o700
Q3028,3033 G3107331F | 25A733-P | oanaeanay
03012,3014,3016, | G3305350B | 28CS35-B |
3024 - | R3053,3054,3072, 102245223 oo v 22ke
Q§8§2,3030,3034, G3309451P 28C945-F 3“7:3?3323(]328,

(3006 G3314260 25C1426 R3065,3105,3106, | 102245473 a e e 47kn
Q3005,3007,3619, | G3320260 25C2026 3108,3109,3123,

(3008 (3324070 28C2407 R3126,3127 102245563 " " " n 56RO
Q3026 G3090005 MPS-413 R3044,3051,3060, | J02245104 . " w100k

3066,3071.3089,
- 31113113
| DIODE R3096 J02245154 " v w150k

D3001,3004,3005 | G2090033 Silicon MI-301 R3057 | 102245224 220k
D3002,3003 | G2015550 " 151555 R3140 102245334 . 2 v 330k
D3007,3008,3010, ' G2090027 " 15853 R3132,3137 120249213 Metallic film _ ~ ~  49.9k0

st R3131,3136 320249212 |+ e e e 100k |

D3006,3009 | 2090107 Varactor 1T25 R3130,3135 120249211 : - v e 200k
D3012 . G2090176 | Zener HZSL-Al R3133 120249214 v 243k0
D3013-3016 ;f(}2090__l_18 __Shottky barrier 15897 R3129,3134 120249210 e « e 402kn

! CRYSTAL o ... . POTENTIOMETER

| X3002 10102327 HC-18/U 5.3333MHz VR3001 151745474 | HO651A 470K$1B
X3001 HO102410A | HC-18/U 35.3928M1iz '

(LOW BAND} o o (430—440MHz) L

" X3001 HO102411 HC 187U 36.4029MHz THERMISTOR

| (HIGH BAND) (440-450MHz) | TH300) G9090008 31D26

| | . | RESISTGR L ‘ CAPACITOR
R3047 702245010 | Carbonfilm  1/4W SJ 1gq ©3014,3072 | 00179001 | Ceramic 50WY  0.5pF
R3046 101245229 v e T 22a | ; (DD104SLORSC50V02)
R3005,3121 102245100 | = ~ 81 10g C3113 K00172010 " " 1pF
K3018 101245180 v n .~ TI 18q (DD104SL0O10C30V02)

[ R3ozs | 102245330 v + 8] 33q 3191 K00172020 " » SL 2pK
R3009,3010,3021, | 702245560 v v 560 (DD1048L020C50V02)
30875118 | | . | €3045,3068,3097, | K02179004 " + CH 3pF
R3035,3055,3059, | J02245101 o woow 100R sz | (DDI04CHB30C50V02)
gg;}gg;g’g?g} C3048,3104,3105 | K02172040 " W o 4pH

| ; . e .| (DDLO4CHO40CS0V02)

R3004 102245121 o e - 1200 | €C3073 KOD172040 " . SL dpE

| R3029,3083 101245221 o T1 2200 (DD104SLO40C50V02)

R3038,3057,3062, | 102245221 w . e 852200 | €3074,3080,3122 | K00172050 ~ w w  5pF

| 3084,3098 ) (DD 104SLO5S0CS0V02)

R3045 110276221 Carbon composition C3064 K06173060 o + Ul 6pF

e el 1[2WGK 2200 (ELCC-D 11060DT)

| R3017,3019,3140 | J01245331 Carbon film  1/4W IJ 3302 | C3011 K02173060 o + CI 6pF

| R3025,3049 | J02243331 4 - - 8] 3308 ____ | (DD104CHO60DSGV02)y = | _

R3079 102245471 o o 4708} €3015,3061 KO2173080 . w n  BpF
R3011,3012,3042, | 102245681 v 6R0S2 (DD 1 4CHIO8ODSOVO2)
3069,3100
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€3033.3101 K02173100 [ Ceramic SOWVCIL  10pli | C3054.3157 K40170105 | Electrolytic  50WV  IuF
_ (DD104CH100D50V02) _ (S0RL1)
 (3065.3148 K06173100 - © . UT 10pT | C3034,3037,3039, | K40120106 . L6WY  10uT |
_ |__(ECCDIHI00DU) | 308631083136, (16RL10Y
3188,3189 K00173100 | - « SLO10pF | 378531300
L o {DD104SLLOODS0V02) o - o _
€3152 K02175102 . « CH  12pF | €3067 K40129012 . 10gk
(DD104CIT120550V02) N _ {16RC2-10) ]
C3092,3093,3123, | KO0D175150 : SL. 15pF | C3176 K40129002 " » o A7uF
3124 - {DD104S1.150J50V02) L | (I6RE47)
C3111,3158,3185  K02179009 " « CH 22pF | C3056,3144,3163, | K40100001 3 10WV  100uF
| , _(DDIO4CH220050V02) 31793181 {10RE100) B
3125 T K00175270 . v SL 27pF | T ]
' (DD 104SL270J50V02)
NI  K00175330 T 33%pF ] ]
| B Lo (BD1048L330J50V02) I TRIMMER CAPACITOR
3016,3017,3020, | KOD175390 | - « 39pTF | TC3004 K91000060 | FCV-17ZW 02X53N 2pF
3021 ) (DD1048L390I50V02) TC3001,3002, | K91000059 © 04XS3N dpy
_c'ggég,ngjozo, K00175470 " 47pF | gggggg%
(DD 104SL470) SOVO2) 3011
[ 308131283131, | KOO175560 - e U 5epE |
3133 ! (DD1045L560150V02) TC3012 K91000055 " 06XS3N  6pk |
[ C3090,3132 K00175101 W 100pF | TC3003,3009,3014, K91000028 10X53N 10p1
(DD105SL101)50V02) TC3006 K91000029 . 20X33 20pF
C3159,3160 ; K00175151 2 woe 180pE | rC3e1s K91000075 | TZO3R 200A 20pF
(DD104SL151150V02)
C3003,3004.3006,  K12171102 ' TTOTTWTE 0001,T - B
PR EA ~ (DD105E102P50V02) I - INDUCTOR 3 ]
3024.3026.3028, L33 L1190108 FL3H-R68M 0.68uH |
3031-3033,3036, L3054 L 1190004 FLALI-R68M  0.68uH
3832:?33%;3333; 1.3005,3037 L119000S | FL4H-TROM 1H
3051,3053,3055, L3052 11190006 FLAB-1R2M 1.20H
3060,3066, L3047 L1190011 FLAH4RIK 4.7uH
3069-3071,3083, S o
3085,3089,3095, L3033 L1_19(}{113 _I‘L-4H:6R8K G.S,UH
3096,3098 3100, L3032,3036,3048, L1190014 FL4H-100K 10411
3102,3103,3106, 3049
3{?33}?3%}{2 | 13035 1.1190120 FLSHATIK  470uH
3134,3137, | [.3034,3050,3053  L1190017 |  FL3H-102K  1mH
3177,3178,3180 L3051 . LOO20825 _
o L3001,3002,3012, - LOO20900
C3075 -3077,3079,| K14170103 . « FZ 00147 | 3018 o o
g??éfgf,_‘}f,}ligs (DD10GFZ103Z50V02) L3003.3006.,3010, | 11020672
3127.3129,3130, obTaues,
3135,3138.3143, L3004,3009,3011, | L1020673
3151,3161,3167, 3013,3019,3020,
3186,3187.3190 ! 3021.3027.3031,
- -, — . | 3038.3040.3045,
C3084 K19149013 © - 25WY 001l | 3046 ]
| (UATO5X103K-1.05AF) L3007,3008 | roo2os24
3155 K19149017 . 0.22¢F | 13016,3026,3039 | 10020840
P ) (UATO6X223K-L45AF)  L3017,3028 LD020474
C3088,3142,3164, | K19149021 | 0.047u¥ | L3023.3024,3041, | LOD20902
3169,3173,3174 | (UATOBX473K-L4SAE) 3042 _ a ]
€3058 K19149025 | 0.1uk | L3044 L0020901 |
~ (UAT13X104K-L46AE)
C3087 K70167474 |  Tantalum  35WV  0.47,F o
o (CSISEIVR4T) & | mesonaTOR o
C3166 K70127475 " 16WYV 474 | CV3002,3003 09000064 |  252MT-1001 A (430—440MI1z)
L | (CS1SEICARTM) (LOW BAND) b
'C3005,3027,3182, | K22170004 | Ceramic chip S0WV  0.001gF | CV3002,3003 Q3000063 252MT-1003A (440 450MHz)
3183,3184 (CYCI2YSVIHI02) (IIIGII BAND) o
| C3022.3023 K21170002 | Tecd thru  S0WV  0.001uF ]
. I | (ECKYUH-LO2WE) ) _
citdi K54200002 Polycster film 0.47uF o TRANSFORMER |
(B32560-A1474-1) T3003,3004 L0 190007

-3
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T3005 L0020345 INDUCTOR
T3001,3002 10020825 13301 10020716
13302 11130108 FL3H-R68M _ 0.68gxH
CONNECTOR
13001 PO090041 5048-03A Q5000016 Terminal TP-E
[ 73002 PO0%0042 5048-05A
13003 PO090037 5048-08A
13004 PO0Y0050 |  5048-04A
13605,3006 P1090210 TMP-TV
19190001 Ferrite Beads RI 3x3-1 Symbat No. Part No. Description
PB-2213A F0002213A |  Printed Circuit Board
0022130 PCB with Components
Q5000016 Terminal TP-E
Q5000026 - TPT
IC
Q4001 G1090344 £PD1511-018
Q4002,4021 | G1090068 MC14011B
Q4020 G1090126 MC14069UB
Q4022 G1090174 MC140028
Q40274028 G1090084 78L05
Symbol No. Part Nao. Description
PB-2712A FO002212A | Printed Circuit Board
C0022120 PCB with Components TRANSISTOR
Q4003-4018,4033] G3107331F | 2SA733PorQ
4034 Q
FET | oa0194025 | G3309451P |  28C945P or Q
Q3301 G3090035 | 2SK19TMGR Q
' Q4026 G3309451K| 28C945K
Q4029 G3313830R |  25C1383R
~ | biobE Q4030 _ G3320020L |  25C2002L
D3301,3302 G2090107 | Varactor 1T25 Q4032 | G3327850E | 2SC278SE
HESISTOFI DIODE
R3306 102245101 Carbon film  1/4W SJ 1002 | D4001-4008,4010, G2090027 Silicon 158853
R3305 102245331 " B o e 3300 38%%,4%23&382@’
R3301,3302,3303, | 102245473 " -- DT Y T e I |
3304 04033 G2001880F | Germanium  1S188FM
Q4035 G2090143 Zener HZ11B-1
THERMISTOR
TH3301 G9090008 31D26 CERAMIC
X4001 | H7900080 CSA 2.56MA
CAPACITOR
C3305 K06172040 | Ceramic 50WV UJ  4pF _ RESISTOR -
(ECC-D1H040CU} R4044 T10276829 Carbon compeosition
C3307 K06172050 o o 5pF 12WGK _8.20
_ (ECC-D1HO50CU) R4042 110276221 “ ww o 320n
C3306 71 Ko2173070 o « CH TpF R4043 102245271 Carbon film  1/4W 8] 2700
3 (DD104CHO70D50V02) R4041 102245331 " " v v 3300
€3304 K02173080 = « w  8pF | R4039 | 302245471 v n w4709
[ (DD104CHO80D50VD2) R4046 102245122 o « w 1.2kQ
3308 K06175150 w W TUI 15pF | R4047 702245152 B « - 1.5kQ
| (ECC-D1H150JU) | R4023 102245222 o s w 22k0 |
C3301-3303,3309 | K12171102 B v E  0.001uF} R4037,4040 102245472 B B v 47k
= (DD10SE102P50V02) R4006,4056 102245103 B " s 10k
C3310 K40129012 | Electrolytic 16WV RC-2 10F | R4061 101245103 o n «  TI 10k
(16RC2-10) R4004 102245153 B " « 8] 15k
R4024-4026 102245223 " - v u 22k
R4062 701245223 “© . « TI 22k$
R4003 102245273 “ - « 8] 27k8




R4057 102245333 | Carbon film  1/4W 8] 33kn Ic

R4029,4032 702245393 R « o« 39kn | Q4031 G1090241 TA7612AP ]
R4007-4022 J02245473 v 4Tk ] S R _

| R4045,4059 102245563 “ v o 56k02

R4001,4005,4025, | 102245104 P o e 100kQ TRANSISTOR
4026,4033,4034, Q4024 G3309451P
4038 /0

R4060 101245104 v » TI 100kQ

R4027,4030 102245334 v » ST 330kn !

| R4028,403] 102245684 n n o 680kQ o - | DIODE
R4002 | 102245105 o ¢ o 1Mo | D4D28.4029 (G2090027 .  Silicon 15853
L. 4030,4031,4032
|
. __ BLOCK RESISTOR ) ~
PB4001 Q80000006 - LED ]
PB4002 Q80000007 D4037-4041 G2090144 TLG226
_ | D4042,4043 G2090145 TLY226
| | D4044—4046 G2090142 TLR226
CAPACITOR D4047,4049 G2099137 TLR20S ]
C4002.4003 K00175101 | Ceramic SOWV SL  100pF | D4048,4050 G2090136 TLG205 |
(DD10551101350V02)
C4005—4008 K10176471 - . B 470pF
(DD104B471K50V02) - RESISTOR
| C4010,4013,4016, | K14170103 " o FZ  0.014T | R4048 302245471 Carbon fim__ 1/4W S] 4709
| 40154020 | ~ (DDI106TZ103Z50V02) | R4052 | Jo12dsd71 | - ~ T] 4700
C4023 K50177152 | Mylar  ~ ~» 0.00154F | R4053 102245102 v w w ST 1kp
" (50F2U152M) R4051 101245122 - r » TI 1.2k

C4004 K50177103 - - 0.01uF | R4036 102245223 - - < 81 22%q

 (S0F2U103M) R4050 | 102245393 R v o 39k

C4001 K50177473 " a o (0.047uF | R4049 102245683 | o+ w v v 68kn |

_ (SOF2U4T73M) _Raos4 101245224 o v TI 220kq

CAB11,4012 K40170105 |  Electrolytic  SOWV  1uF ]

| {SORL1)

C4009,4014,4015, | K40120106 : 16WY  10pl BLOCK RESISTOR
40%4013’4021’ (16RL10) RBAD03,4004 Q80000001 - ]
40 RB4005 i Q80000002

C4024 K40170106 " SOWV  10uF

(50RL10)
: SWITCH
| o ’ 84001 -4004 N40%0036 SUT-110
DC-DC CONVERTER _|_s4005--4010 N5090003 KEF10901
| T4001 L3030078 MC-102¢ :
CONNECTOR ‘. _

14001 POO9003R 5048-124 |

14002 P00OY0050 5048-04A .o

14003 P0OO90052 S048-10A Symbal No. Part No. Description

[ 14004 P0090036 5048-14A M3090028 Microphone _ YM-40

14005 PO090042 5048-05A T9002805 Power Cord Assembly

| . QOOON00s Fuse 5A
P0090034 P-2240
Q5000007 F. Terminal R0062300 Stand A
A
______ - . ACC PLUG
PO090188 EMCHUM0301W (Housing)
Q5000034 EMCKNMOQID  (Contact}
Symbol No. Part No. Description
PB-2139C F0002139C | Printed Circuit Board -
€0021390 | PCB with Components TONE IN PLUG
PO090174 EMCHUMO0401W (Housing)
) Q5000034 EMCKNMOID  (Contact)
DISPLAY TUBE
G6090008 LD$231/F1P9CS
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