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SECTION 1 SPECIFICATIONS

GENERAL

Frequency Coverage:
Ham Band 1.8 MHz~ 2.0MHz
3.45MHz ~ 4.tMHz
6.95MHz ~ 7 6MHz
9.95MHz ~ 10.5MHz
13.95MHz ~ 14.5MHz
17.95MHz ~ 18.5MHz
20.95MHz ~ 21,5MHz
24 45MHz ~ 25, 1MHz
27.95MHz ~ 30.0MHz
General Cover (Receive Only}
0.1MHz ~ 30.0MHz .
Thirty 1MHz Sedgments (or Continuous)
RIT/XIT Coverage  +1.0KHz
Frequency Control:
CPU based 10Hz step Digital PLL synthesizer.
Independent Transmit-Receive Frequency Awvailabie
Frequency Readout:
6 digit 100Hz readout.
Frequency Stability:
Less than £500Hz after switch on 1 min 1o 60 mins, and
less than £100Hz after 1 hour. Less than +1KHz in the
range of —10°C ~ +60°C.
Power Supply Requirements:
DC 13.8V £15% Negative ground Current drain 20A
max. {at 200W input)
AC power supply is available for AC operation,
Antenna Impedance:
50 ohms Unbalanced
Weight:
8.0Kg (11Kg; when optional power supply is installed
Dimensions: R
111{123} mm{H) x 280(304) mm(W) x 355(383) mm({D)
*( ); including projections

TRANSMITTER

RF Power:
SSB (A3 J) 200 Watts PEP input
CW (A,), RTTY (F,) 200 Watts input
FM (Fy)* 200 Watts input

Continuously Adjustable Qutput power 10 Watts ~ Max.
Emission Mode;

Azl SSB (Upper sideband and Lower sideband)

A;l cw !

F, RTTY (Frequency Shift Keying)

Fy FM
Harmonic Qutput:

More than 60dB below peak power output

* When optional FM unit is installed.

Spurious Qutput:

More than 60dB below peak power output
Carrier Suppression:

More than 40dB below peak power output
Unwanted Sideband:

More than 55dB down at 1000Mz AF input
Microphone:

Impedance 600 ohms

Input Level 12 millivolts typical

Dynamic or Electret Condenser Microphone

{Optional desk mic |C-SM6 and SM-8 can be used.)

RECEIVER

Receiving System:
SSB, CW, RTTY, AM
Triple Conversion Superheterodyne with con-
tinuous Bandwidth Control.
FM*  Triple Conversion Superheterodyne
Receiving Mode: 7
A,, A3J {USB, LSB} F, {Qutput FSK audio signal), A4
{Receive only) F3 *
IF Frequencies:
st 70.4515MHz
2nd 9.0115MH:

3rd 455KH:z
Sensitivity:
S8B, CW, RTTY

0.1 ~ 1.BMHz Less than 3.2uV for 10dB S/N
1.6 ~ 30MHz Less than 0.15uV for 10dB S/N
AM 0.1~ 1.6MHz Less than  20uV for 10dB S/N
1.6 ~30MHz Lessthan  1uV for 10dB S/N
Fm* 1.6 ~ 30MHz Less than 0.3uV for 12dB SINAD
Squelch Sensitivity:
1.6 ~ 30MHz Less than 0.5uV
Setectivity:
§SB, CW, RTTY
2.2KHz [Adjustable to 0.8KHz Min)
at —6dB i
4 2KHz at —60dB
AM 2.4KHz at —6dB, 4.8KHz at —60dB
{When Filter switch ON)
4.0KHz at —6d8, 15KHz at —60dB
FM* 15KHz at —-6dB, 30KHz at —60dB
Notch Filter Attenuation:
More than 3048
Spurious Response Rejection Ratio:
More than 60dB
~ Audio Output:
More than 2.8 Watts
Audio Qutput Impedance:
8 Ohms

Preans gue

Specifications are approximate and are subject to change without notice or obligation.




SECTION 2 OPERATING CONTROLS

2-1 FRONT PANEL

®METER SWITCH
@METER
BAGC TIMING CONTROL
(®NB LEVEL CONTROL
@NB {NOISE BLANKER} SWITCH
©MODE SELECT SWITCH
@®vOX DELAY CONTROL
@COMP SWITCH
DVOX SWITCH

@ VvOX GAIN/KEYER
SPEED CONTROL

®HAM/GENERAL COVER [SiiS oy I
SELECT SWITCH =

@POWER SWITCH

MMEMORY CHANNEL SWIT,GH

@T/R SWITCH

@MEMORY WRITE BUTTON

@MIC CONNECTOR

@PHONES JACK
DPREAMP SWITCH

@®AF GAIN CONTROL
®RF GAIN CONTROL
@SQUELCH CONTROL

@TONE CONTROL

. ' .
3 1 L +

@MIC GAIN CONTROL

@ TRANSMIT INDICATOR

@RECEIVE INDICATOR

@RF POWER CONTROL

—‘”’t M—.’

1. VOX SWITCH

This switches the VOX circuit ON and OFF. When it is in
the ON (in} position, in SSB or FM, T/R switching is
accomplished by means of a voice signal. In CW operation,
semi-break-in switching by means of keying is possibje.

2. COMP (SPEECH PROCESSOR) SWITCH

Switches the speech processor circuit ON and OFF. This
circuit enables greater talk power and better results in DX
operation.

3. VOX GAIN/KEYER SPEED CONTROL

This control adjusts input signal level via the microphone to
the VOX circuit. For VOX operation in $SB and FM, ad-
just the controf so that the VOX circuit will operate with
normal speech.

When the optional electronic keyer unit is installed and the
set is in CW mode, this control adjusts keying speed of the
keyer.

4. VOX DELAY (VOX time constant) CONTROL

This controls the transmit to receive switching time. Adjust
it so transmit to receive switching will not occur during
short pauses in normal speech.

@GENERAL COVERAGE INDICATOR
@SCAN INDICATOR
@FREQUENCY DISPLAY
@RIT INDICATOR
@XIT INDICATOR
@PASS-BAND SHIFT
CONTROL

@PBT SWITCH
@FILTER SWITCH

@NOTCH FILTER SWITCH

b /NOTCH FILTER CONTROL
.—'_'—@DVFO SWITCH

L0 VFO EQUALIZING SWITCH
."— @DUPLEX (SPLIT) SWITCH
ﬁfﬂ ”OtJ‘) CAN START/STOPBUTTON

BXIT SWITCH
@RIT SWITCH
@INCREMENTAL TUNING CONTROL

@VFO/MEMORY SWITCH
@OIAL LOCK SWITCH

@BAND SELECT FUNCTION SWITCH

BTUNING RATE SWITCH

@TUNING CONTROL

5. MODE SELECT SWITCH

Selects any one of six operating modes. Each push of the
switch changes the mode in order of LSB, USB, CW, RTTY,
AM (receive only) and FM (option). The selected mode is
shown on the FREQUENCY DISPLAY.

6. HAM BAND/GENERAL COVER SELECT SWITCH
Each push selects the function of the set alternately. In the
HAM BAND mode, the transceiver functions in any of nine
HAM bands between 1.8MHz and 28MHz. In the
GENERAL COVERAGE mode the set functions as a
general coverage receiver between 0.1MHz and 30MHz.
{The set will not transmit in this mode.)

7. POWER SWITCH

The POWER SWITCH is a push-lock type switch which
controls the input DC power to the 1C-745, When the
external AC-power supply {IC-PS15 or 1C-PS30) or optional
built-in AC power supply {IC-PS35) is used, the switch also
acts as the AC power supply switch. When the switch is
pushed in and locked, power is supplied to the set. When
the switch is pushed again and released, power is cut to all
circuits {except the PA unit when using an external DC
power supply),



8. T/R (TRANSMIT/RECEIVE) SWITCH

This switch is for manually switching from transmit to
receive and vice versa. Set the switch to RECEIVE (down)
and the IC-745 is in the receive mode. Set the switch to
TRANSMIT (up) and it switches to transmit. When switch-
ing with the PTT switch on the microphone or with the
VOX switch set to ON, the T/R switch must be in the
RECEIVE position.

9. MIC CONNECTOR
Connect a suitable microphone to this jack. The supplied
hand microphone IC-HM12 or optional desk mic 1C-SM6 or
SM-8 can be used.

10. PHONES JACK

Accepts a standard 1/4 inch headphone plug for headphones
of 4 ~ 16 ohms. Stereo phones can be used without modi-
fication.

11. MEMORY CHANNEL SWITCH
Selects any one of sixteen memory channels in the ME-
MORY CHANNEL operation,

12. MEMORY WRITE BUTTON

By pushing this button, a displayed frequency, mode and
HAM/GENE operation are stored into a memaory channel
which is selected by the MEMORY CHANNEL switch.

13. NB (NOISE BLANKER) SWITCH

When pulse type noise such as automobile ignition noise is
present, set this switch to the NOR or WIDE position, The
noise will be reduced to provide comfortable reception,

The blanking time can be selected NORMAL and WIDE by
this switch. It will be effective against any type noises.

14. NB LEVEL CONTROL

Controls the threshold level of the noise blanker. Adjust )

the control so that incoming noises will be disappeared.

15. AGC TIMING CONTROL
For changing the time-constant of the AGC {Automatic
Gain Control} circuit, By turning the control clockwise,
the AGC voltage is released more slowly. Adjust the control
to provide comfortable reception,

When the control is in the OFF position, the AGC function
is turned OFF and the S-meter does not swing even if a
signal has being received. {The AGC does not actuate on
the FM mode.)

16. METER SWITCH
In the transmit mode, the meter has five functions,

t. lc Indicates the collector current of the final
transistors.

Indicates the ALC level. The meter begins to
function when the RF output power reaches
a certain level.

2. ALC

3. COMP Indicates the compression feve! when the
speech processer is in use,
4. RF Indicates an approximate RF output power.

5. SET/SWR SWR can be measured by setting this switch
to the SET position and catibrating the meter
needie to the “SET" position with the RE
POWER control, then setting this switch to
the SWR position.

17. PREAMP SWITCH
Switches the preamplifier for the receiver.

18. AF GAIN CONTROL
Controls the audio output level in the receive mode. Clock-
wise rotation increases the level,

19. RF GAIN CONTROL

Controls the gain of the RF section in the receive mode.
Clackwise rotation gives the maximum gain, As the control
is rotated counterclockwise, the needle of the METER rises,
and only signals stronger than the fevel indicated by the
needle will be heard. (The needle of the METER does not
rise in the FM mode.}

20. SQUELCH CONTROL

Sets the squelch threshold level. To turn OFF the squelch
function, rotate this control completely counterclockwise.
To set the threshold level higher, rotate the control clock-
wise.

21. TONE CONTROL
Controls the receiver audio tone, Adjust the contro! 1o
provide comfortable reception.

22. MIC GAIN CONTROL

Adjusts the level of modulation according tc the input of
the microphone. Clockwise rotation increases the micro-
phones gain. As the input will vary with different micro-
phones and different voices, the knob should be turned until
the Meter needle, in the ALC maode, begins to move slightly
within the ALC zone. in the SSB mode when the speech
processor is in use, the MIC GAIN CONTROL sets a clipp-
ing limit, while the RF POWER CONTROL sets the RF
drive fevel to the maximum power level, where ALC starts
at the saturation point of the amplifiers,

23. RF POWER CONTROL

Controls the RF output power 10 Watts to maximum (SSB;
100 Watts PEP, CW, RTTY FM f{option): 100 Watts).
Clockwise rotation increases the output power. (AM is
receive only.)

24. TUNING CONTROL
Rotating this control clockwise increases the frequency or

. the memory channel nurmber, while rotating it counter-

clockwise decreases it. The frequency changes by 10Hz in
any mode. In 10Hz step tuning rate, by turning the tuning
control faster, the 50Hz step tuning rate is automatically
selected. This makes it very convenient to make a QSY
over a wide frequency range.




This control is also used to select the operating band while
the BAND SELECT FUNCTION switch is depressed.

25, TUNING RATE SWITCH
By pushing in this switch, the operating frequency is
changed to corrgspond to TKHz increments in any mode,

At the same time, the 100Hz digit on the display is cleared
to show “0”. When this switch is pushed again and released,
the frequency is changed normally. This switch allows you
to quickly QSY over a great frequency range.

26. BAND SELECT FUNCTION SWITCH

By pushing in this switch, the operating band is changed
by turning the TUNING CONTROL.

In the HAM BAND mode, each initialized frequency of the
band is selected. In the GENERAL COVERAGE mode,
the operating frequency is changed in 1MHz steps but the
lower digits do not change. )

27. VFO/MEMORY SWITCH
Switches the VFQO operation and MEMORY CHANNEL
operation.

28. DIAL LOCK SWITCH

After the IC-745 is set to a certain frequency for rag chew-
ing, mobile operation, etc., by pushing this switch, the VFO
is electronically locked at the display freguency, thus
inactivating the operation of the tuning control. To change
frequency or band, the dial lock must first be disengaged by
pushing and releasing this switch again.

29. RIT SWITCH )
Switches the RIT (Receiver incremental Tuning) circuit ON
and OFF.

30. XIT SWITCH
Switches the XIT {(Transmitter Incremental Tuning) circuit
ON and OFF.

31. INCREMENTAL TUNING CONTROL

Shifts the receive frequency about 1KHz to either side of
the transmit frequency when the RIT is ON, and shifts the
transmit frequency to either side of the receive frequency
when the XIT is ON. Rotating the control to the (+) side
raises the receive or transmit frequency, and rotating to the
{—) side lowers the receive or transmit frequency. The
frequency shifted by turning the contro! is not indicated on
the frequency display. ’

When both the RIT and XIT switches are ON, the receive
and transmit frequencies are the same, and this frequency
can be shifted either side from the displayed frequency by
the control.

32. RIT INDICATOR
Illuminates when RIT is turned ON.

33. XIT INDICATOR
lluminates when XIT is turned ON.

34, VFO SWITCH

Selects either VFO, “A” or “B”, for tuning. Each push of
this button selects VFO A and B alternately.

It also selects the relationship of the two VFO's with the
DUPLEX ({SPLIT) switch. The switch performs the foliow-
ing operations.

A. (NORMAL)} Selects the VFO A" for both transmit and
receive.

A. (SPLIT) Selects VFQ A" for receive and VFO “B"
for transmit.

B. (NORMAL) Selects VFO “B” in both transmit and
receive,

B. {SPLIT) Selects VFO “'B” for receive and VFO “A"
for transmit.

- 35. VFO EQUALIZING SWITCH

Instantiy sets the frequency, mode and HAM/GENE opera-
tion of a VFO to the same as those of the other VFO,

36. DUPLEX (SPLIT) SWITCH

Selects the reiationship of the two VFOQ's. In the OFF
position, one VFQ is for both receive and transmit. By
pushing in this switch, one VFO is for receive and the other
VFO is for transmit. : ‘

37. SCAN START/STOP BUTTON
Starts and stops any of the scan functions. When depress-
ing it again to restart the scan, it wili start f"rom the stopped
frequency in the programmed scan, or from the highest
memory channel in the memory scan,

38. METER

When in the receive mode the meter acts as an S-meter
regardless of the position of the meter select switch, Signal
strength is indicated on a scale of $1-59, and 59 to $9+60d8,

In the transmit mode the meter has five functions which are
selected by the Meter Switch (16),

39. TRANSMIT INDICATOR
Iluminates when the transceiver is in the transmit mode,

40. RECEIVE INDICATOR
Illuminates when the squelch is opened in the receive mode.

41. GENERAL COVERAGE INDICATOR
Illuminates when the set is in the general coverage receiver
operation.

42. SCAN INDICATOR
Itluminates when the set is in the scan mode.



43, FREQUENCY DISPLAY

The frequency of the 1C.745 is displayed on a luminescent
display tube. Singe the 1MHz and 1KHz decimal points are
displayed, the frequency can easily be read. The frequency
indicated is the carrier frequengy of each mode in USB,
LSB, CW, AM and FM, and the mark frequency in RTTY.

Remember, if you turn the RIT or XIT SWITCH ON to
change the frequency and rotate the INCREMENTAL
TUNING CONTROL knob, the frequency displayed will
not change.

The FREQUENCY DISPLAY shows not only the operating
frequency but also MODE and selected VFO or in ME-
MORY CHANNEL mode.

@ ®
%]
A" vio B' TLsB USB cW RTTY AM W
OO O I o B )
M N n O W N
Q
it N
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@ Shows operating frequency in 6 digits between 10MHz
and 100Hz.

@ Shows selected VFO; VFO A or VFO B.

(3 Shows operating mode; one of LSB, USB, CW, RTTY, .

AM, and FM.

(4) Shows whether the set is in the MEMORY CHANNEL
MODE or not. When the set is in the MEMORY
CHANNEL MODE, the letter "M"’ is displayed here.

44. PASS-BAND SHIFT (TUNING) CONTROL

Allows continuous shifting of the pass-band from upper or
lower side in SSB, CW and RTTY. This will reduce inter-
ference by a nearby signal. When the PBT switch is pushed
ON, this control allows continuous tuning of the pass-band
selectivity by moving the filter up to 800Hz from the upper
or lower side in SSB, CW and RTTY. This not only
improves selectivity, but aiso can improve the audio tone.
Normal position is in the center position and is 2.4KHz
wide in S5B.

45. PBT SWITCH
Switches the IF SHIFT function and PASS-BAND TUNING
function.

46. FILTER SWITCH
Selects the combination of the second IF (9MHz) filter and
the third IF (455KHz) filter to improve the selectivty.

47. NOTCH FILTER CONTROL
Shifts the notch filter frequency. Adjust the control so that
the interference is reduced.

48. NOTCH FILTER SWITCH
Switches the netch filter function ON and OFF.

2-2 TOP COVER

S ANTIEVO XS
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49. MONITOR SWITCH

In the SSB transmit mode, the transmitting {F signals can
be monitored by turning this switch ON. At this time, use
headphones or reduce receiver audio volume to prevent
howling.

50, MARKER SWITCH ‘
When an optional marker oscillator unit is installed, this
switch turns the marker oscillator ON or OFF.

The marker frequency is available on every 25KHz or
100K Hz step.

51. MARKER CALIBRATION CONTROL
Calibrates the marker frequency with a standard frequency
such as WWV,

52. FREQUENCY SET CONTROL

This control is for fine adjustment of the reference fre-
quency of the PLL unit, which is local oscillator frequency.
Do not turn it unless you want to change the frequency.

53. ANTI-VOX CONTROL

In VOX (SSB) operation, the VOX circuit may be operated
by sound from the speaker causing a switch to transmit.
This trouble can be prevented by adjusting the input level
of the ANTI-VOX circuit with this control along with the
VOX gain control so that the VOX circuit only operates
by the operator’s voice, not by sound from the speaker.
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2-3 REAR PANEL CONNECTIONS

§RECEIVER ANTENNA
OUTPUT TERMINAL

@T/R CONTROL

TERMINAL & ACCESSORY
SOCKET
@ANTENNA
CONNECTOR R ey |
. e ACK
SEXTERNAL ALC |
TERMINAL P San e ; .E_._®EXTEHNAEL
@RECEIVER . | 31 : L SPEAKER JACK

INPUT TERMINAL

@LOW BAND ANTENNA—-—-—l—@ <
TERMINAL

@®DC POWER SOCKET

®GROUND TERMINAL
@OPTIONAL BUILT-IN AC POWER

@TRANSVERTER SUPPLY CONNECTOR POSITION
TERMINAL {PLATE A}
64, ACCESSORY (ACC) SOCKET ' 61. RECEIVER ANTENNA QUTPUT TERMINAL
Various functions are available through the accessory socket This is a terminal to which received signals from the anten-
such as modulation output, receiver output, T/R change- na connector are conducted after the signal passes through
over, and so forth. . the transmit/receive antenna switching circuit. Usually the
Refer to the ACCESSORY SOCKET CONNECTIONS receiver [N and QUT terminals are jumpered. The receiver
on page 3 - 15. antenna output terminal is usually used when another
receiver is used or a preamplifier is connected to the
55. ANTENNA (ANT) CONNECTOR 1C-746.
This is used to connect an antenna to the set. Its imped- )
ance is 50 ohms and connect with a PL-259 connector. §2. LOW BAND ANTENNA TERMINAL
For connection of a low band antenna to receive 1600KHz
56. KEY JACK

and below. When operating frequency goes to 1600KHz
and below, the antenna terminal will be changed from the
ANTENNA connector to this terminal automaticatly.

For CW operation, connect & key here using a standard 1/4
inch 3-P piug. For electronic keying the terminal voitage
must be less than 0.4V DC.

63. TRANSVERTER TERMINAL
When an optional electronic keyer unit is instalied, an VHF and UHF operation using a suitable transverter with
iambic keyer paddle can be used with a 1/4 inch 3-P plug. the IC-745 is possible. This terminal is for Transverter

connection. The output is about 30mV.
§7. EXTERNAL SPEAKER JACK

When an external speaker is used, connect it to this jack. 64. GROUND TERMINAL

Use a speaker with an impedance of 8 ohms. When the To prevent electrical shock, TVI, BC| and other problems,

external speaker is connected, the built-in speaker does be sure to ground the equipment through the GROUND

not function. TERMINAL. For best resuits use as heavy a gauge wire or
strap as possibie and make the connection as short as

58. EXTERNAL ALC TERMINAL possible, even in mobile installations.

This terminal can be used for input terminal of external

ALC signat from a linear amplifier or transverter. 65. DC POWER SOCKET

The ALC voitage should be in OV ~ =4V, For connection of the IC-P$15's DC power cord, or other

suitable power supply.
538. T/R CONTROL TERMINAL

Controls Transmit/Receive for an external finear amplifier 66. OPTIONAL BUILT-IN AC POWER SUPPLY SOCKET
or transverter. This terminal can be used to switch 24V 1A POSITION

DC. Don't exceed this limit, This is provided to install AC power socket plate of the
optional built-in AC power supply, 1C-PS35.

60. RECEIVER INPUT TERMINAL
This is an input terminal which is connected directly to
the receiver.
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SECTION 3 OPERATING INSTRUCTIONS

3-1 HOW TO TUNE

The following instructions are for tuning in any mode,
Please read carefully and understand fully before turning
ON vyour. unit. Proper tuning is necessary for optimum

operation,

3-1-1 PRESET

When the power switch is turned ON, the frequency display
shows frequency, HAM/GENE (HAM BAND mode or
GENERAL COVERAGE mode) mode and mode stored in
the VFO A and letters “A VFG”, and the set operates
with the VFO A and displayed mode, even if the previous
operating mode was different. In addition, the RIT/XIT,
DUPLEX mode and SCAN are turned OFF.

FOR EXAMPLE:

TRANSMIT e
= = []

RECEIVE A VFG B LSB USBE CW RTTY AM FM
[ e )

GENERAL Y]
e I FEY
SCAN
= ol

3-1-2 HAM BAND/GENERAL COVERAGE
SELECTION

Each push of the HAM/GENERAL COVER SELECT switch

changes the set in the HAM BAND MODE and GENERAL

COVERAGE MODE alternately.

In the HAM BAND MODE, the frequencies available are
those of the nine amateur bands between 1.8MHz and
28MHz including new three bands for both transmit and
receive.

In the GENERAL COVERAGE MODE, the set operates as
a receiver in the range of 0.1MHz to 30MHz continuously.

When you change the mode from the HAM BAND to
GENERAL COVERAGE, the set maintains the frequency
that was in the HAM BAND mode.

When you change the mode from the GENERAL COVER-
AGE to HAM BAND, if previous frequency was that of a
HAM BAND, the set maintains that frequency.

FOR EXAMPLE:

TRANSMIT a
= : ¥FO @ Lss U:. Cw RYTY AM Fm
In the HAM
BAND mode e | | EEFEFT
SCAMN
= @

¢

TRANSMIT e
Inthe GENERAL { & | Tvro s i s cw arrv s o
COVERAGE mode = Y]
c:rgul l H '1. [ X '5' |
QCEA’N g
3-1

If the previous freguency was not of any HAM BAND, the
frequency is initialized to “1.900.0MHz" or shifted freq-
uency according to the operating mode,

TRANSMIT []

in the GENERAL “5“ % w0 B e use ow RTTY M Em

COVERAGE mode | ..o - -
el S T Y T
Sg;d e
Pushing the HAM/
GENERAL COVER SELECT
switch
TRANSMIT e
=y [] *
RECEIVE A VFO B LSB USE Cw RTTY AM FM
In the HAM o
BAND mode i tenan
= [-)

3-1-3 BAND SWITCHING
To change the operating band, push the BAND SELECT
FUNCTION switch in and rotate the TUNING CONTROL.

In the HAM BAND mode, by turning the TUNING CONT-
ROL clockwise the operating band changes to the next
upper band, and counterclockwise changes tc the next
lower band, and the operating frequency is initialized as
follows.

Band Displayed Frequency (MHz)
CW:RTTY-AM-FM LSB USB
1.8MHz 1.900.0 *1.9015 1.898.5
35 ~ 3.550.0 * 358615 3.548.5
7 - 7.050.0 * 7.0515 7.0485
10 « 10.050.0 10.061.56 | *10.048.5
14 « 14.050.0 14.051.5 | *14.048.5
18 - 18.050.0 18.051.5 | "18.048,5
21 o~ 21,060.0 21.051.5 | “21.0485
245 » 24.550.0 248515 | *24,548.6
28 - 28.050.0 28.051.5 | “28.0485

* Initialized frequency and mode for each band.

In the GENERAL COVERAGE mode, by turning the TUN-
ING CONTROL clockwise the operating frequency changes
to a frequency that is added 1MHz to the previous one.
(100KHz and lower digits of the frequency will remain as it
had in the previous one.) By turning the TUNING CONT-
ROL counterclockwise, the operating frequency changes
to a frequency that is subtracted 1MHz from the previous
one. :

When the band reaches to the highest one in either mode, it
will automatically return to the lowest one, or vice versa, as
per the following charts.



to narrow the bandwidth (selectivity) of the frequencies
that will pass through the crystal filter electronically from
either the upper or lower side continuously by up to 800Hz,
This is very effective in reducing interference from nearby
signals.

To use the PBT system, slide the control the same as the
Pass-Band Shift system.

The center position is the widest position and is equivalent
to the normal SSB band width.

When P.B. SHIF T control
is stid to the left side.

Raceiving LSB signal

i
Pass band is narrowed
and interfering signal
goes out of the pass band,

BFO frequency
Receiving signal
Interference

Interfering signal

Receiving LSB signal When P.B. SHIFT control

is slid to the right side,

-

\

Y
Pass bend is narrowed

[ Llnterfering signal
~BFQ frequen . !
Interfgen:g CY and interfering signal

Receiving signal

3-5-6 FILTER SWITCH

This switch selects the combination of the internal filters.
When an optional filter is installed, this function will be
more effective. Select and install the optional filter(s) to
suit your favorite modef(s).

3-5-7 NOTCH FILTER )

This circuit notches a frequency in the IF pass-band, so
this is effective to reduce interference such as a beat-tone
signal.

To use this function, push the NOTCH FILTER switch ON
and slide the NOTCH FILTER contro! so that the inter-
ference is reduced.

3.5-8 TRANSMITTING

Before transmitting, listen in the receive mode to make sure
your transmission will not interfere with other communi-
cations. If possible, use a dummy load for adjustment
instead of an antenna. Set knobs and switches as follows.

MIC GAIN CENTER (12 o’clock) position
RF POWER CONTROL Fully Counterclockwise
METER SWITCH ALC

Other knobs and switches are left in the same positions as
for receiving. When the T/R switch is moved to transmit,
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goes out of the pass band.

or when the PTT {push to talk} switch on the microphone
is depressed, the TRANSMIT Indicator is illuminated. By
speaking into the microphone, the meter needle will move
according to the strength of your voice and SSB signals will
be transmitted. Set the MIC GAIN control so that the
meter needie stays well within the ALC zone at voice
peaks. If you wish to increase the output power, turn the
RF POWER Control clockwise and adjust to obtain the
‘desired RF output power of between 10 watts and 100
watts (approximately).

Change to the receive mode by moving the T/R switch to
receive, or release the microphone PTT switch.

3-5-9 HOW TO USE THE SPEECH PROCESSOR
The IC-745 has a low distortion RF stage speech processor
which enables greater talk power and better results in DX
operation. Follow the steps below for use of the Speech
Processor:

MIC GAIN CONTROL CENTER (12 o'clock} position
RF POWER CONTROL Fully Counterclockwise
COMP SWITCH ON

METER SWITCH RF

Switch to transmit and turn the RF POWER CONTROL
clockwise while speaking into the microphone until you
obtain the desired RF “PEAK" output power of between
10 watts and 100 watts (approximately).

Turn the METER SWITCH at the COMP position, then
adjust the MIC GAIN CONTROL to a point where the
meter needie swings between 10dB and 20dB on the COMP
scale. :

The Speech Processor should be turned OFF or MIC GAIN
CONTROL carefully set for minimum compression for alf
communication other than DX operation for a very natural
voice quality.

3-5-10 HOW TO USE THE VOX CIRCUIT

The 1C-745 has a built-in VOX (voice operated relay) which
atlows automatic T/R switching by voice signals into the
microphone. For VOX use, set the knobs and switch as
foliows:

VOX GAIN CONTROL .
Fully Counterclockwise
VOX DELAY CONTROL
Fully Clockwise -
ANTI VOX CONTROL ({on the top)
Fully Countercltockwise

Push the VOX switch on the front panel to the ON (in)
position. Leaving the T/R switch in the RECEIVE position
and without pushing the PTT switch, turn the VOX GAIN




control clockwise while speaking into the microphone. At
a certain point, the T/R switching circuit will be activated
by your voice. This is the proper position for the VOX
GAIN control. Set the VOX GAIN control at a level which
provides for T/R switching at your normal voice level.
Transmit-release time (the time delay before the set auto-
matically returns to receive when you stop talking) is
controlied by the VOX DELAY control. Turning the con-
trol counterclockwise makes the time shorter, Setitata
position which is comfortable and which allows for short
pauses in normal speech.

Adijust the ANTI VOX control so that the VOX circuit is
not activated by sounds from the speaker by turning the
control clockwise while receiving a signal.

3-5-11 MONITOR

The transmitting |F signals can be monitored in the SSB
mode. So you can check the quality of the transmitting
signals and conditions of the speech processor and so on.

To use this function, turn the MONITOR switch on the top
cover ON and adjust the AF GAIN control to a comfortable
auaio fevel. At this time, use headphones to prevent
howting which will be caused by picking up sounds from
the speaker,

3-6 CW OPERATION

3-6-1 RECEIVING
For CW reception, set the operating mode for CW by
pushing the MODE SELECT switch.

Other switches and knobs are set the same as for SSB
reception. )

In addition to the crystal band-pass filter, Narrow filters are
optional for this unit. When the FILTER Switch is set at
the ON {in} position, this filter is activated and the total
selectivity of CW reception is improved. With these filters,
internal noise is reduced for comfortable CW reception and
an improved signal to noise ratio {S/N).

Also, use the Noise Blanker, AGC switch and/or PREAMP
Switch depending on the receiving conditions, the same as
SSB reception,

3.6-2 TRANSMITTING
Insert the keyer plug into the KEY Jack on the rear panei

of the unit, and set knobs and switches as follows:

RF POWER CONTROL Fully counterclockwise

METER SWITCH RF
VOX GAIN/KEYER SPEED
CONTROL OFF

Other knobs and switches are set the same as for CW
reception.
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By setting the T/R switch to TRANSMIT, the TRANSMIT
indicator is lit and shows that you are ready for CW trans-
mission. When you key the keyer, the meter needle moves
and your CW signal is transmitted. To increase the trans-
mitting power, turn the RF POWER Control clockwise to
adjust while watching the meter needle on the Po scale for
the desired output power,

When the optional keyer unit is installed, connect an iambic
paddle with the supplied 3-P key plug to the KEY jack on
the rear panel.

Then adjust keying speed by turning the VOX GAIN/
KEYER SPEED CONTROL clockwise for your favorite
keying speed.

The other procedures are the same when using 2 hand
keyer or an external electronic keyer.

3-6-3 CW SIDE-TONE {(MONITOR)

When keying the side-tone oscillator is activated and an
800Hz tone will be heard. The ioudness of the tone is
controlled by the CW MON! Control located under the
top cover. Rotating the control clockwise will increase
the loudness. This tone is also audible in the receive mode
and can be used.for code practice, adjustment of the keyer,
etc.

3-6-4 SEMI BREAK-IN OPERATION

The IC-745 has Semi Break-In CW capability when using
the VOX function. When keying, the unit is automaticaliy
set in the transmit mode. After keying, it is returned to the
receive mode, also automatically, after a given transmit-

_ release delay time constant. Leave the T/R switch in the

RECEIVE position, and set the VOX switch in the ON {IN)
position.

The transmit release delay time constant is set by adjusting
the VOX DELAY Control. Turning the VOX DELAY
Control clockwise will make the transmit release time
longer. Set it for your own keying speed.

3-7 RTTY OPERATION

For RTTY operation, a teletypewriter {or an equivalent)
and a demodulator (terminal unit) which is operational
with audio input are required. Any demodulator with
2125/2295Hz filters (narrow, 170Hz shift) can be used
with the 1C.745.

When & highspeed relay is used.

o A
SELLCTS
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When a level converter is used.

LEVEL CONVERTER

3-7-1 RECEIVING

Audio signals for the demodulator can be supplied from Pin
4 of the ACC socket on the rear panel, or from the PHONES
jack on the front panel. The level of the audio signals from
Pin 4 of the ACC socket does not vary by turning the AF
GAIN Control, and the level is about 300mVp-p maximum.

Set the operating mode for RTTY, by pushing the MODE
SELECT switch. The other controls are the same as those
for SSB reception, When tuning a RTTY signal, set the
TUNING RATE switch- OFF (out) position, and tune to
get audio signals of 2125Hz for MARK and 2286Hz for
SPACE. {Use the tuning indicator of the terminal unit
for easy tuning.) Also adjust the P.B. Tune contro! for
clear reception.

When an optional CW narrow filter is installed, by setting
the FILTER switch ON, the narrow filter is activated and
the total selectivity of the RTTY reception is improved
{250Hz or 500Hz/—6dB} the same as the CW mode,

If you wish to receive RTTY signals which have wider shift
such as 425Hz and 850Hz shifts, prepare a demodulator
suits for the shift and turn OFF the FILTER switch.

3-7-2 TRANSMITTING

For keying of the Frequency Shift Keying (FSK) circuit
insert a high speed relay’s coil into the Joop current circuit
of the teletypewriter, and connect the relay contacts to
Pins, 8 and 9 of the ACC Socket on the rear panel. The
relay contacts make during the Space and break during the
Mark, as shown in the drawing. Fine adjustment of the
MARK and SPACE frequencies can be done by adjusting
the coil cores in the MAIN unit.

When a level converter for TTL levei signals is used, connect
the output of the converter to Pins 8 {ground) and 9 of the
ACC Socket, apply High level (5V) signals for the Mark,
and Low {0V for the Space.

When using an AFSK generator that has 2125Hz for Mark
and 2295Hz for Space, connect the output signals for the
AFSK to the Mic connector on the front panel and set the

Mode to LSB. {See Other Operations chapter.) Doing this, -

you can use the VOX operation available in this mode, and
receive/transmit changeover is very easy.
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When an AFSK generator is used

A AFERL
T 5 | cuwraran

If you wish to transmit continuously 10 minutes or more,
reduce the output power 1o less than 70% of the full power,
by rotating the RF POWER controi on the front panel.

3-8 AM OPERATION (RECEIVE ONLY)

Set the operating mode for AM by pushing the MODE
SELECT switch, The other controls are the same as those
for SSB reception, except the PASS BAND TUNING. The
Pass Band Tuning control does not work in this mode.

By pushing the FILTER switch, a better selectivity (the

. same as for S5B) will be provided.

When tuning an AM signal, tune for maximum signal
strength as indicated on the meter.

NOTE: In this mode, the set does not transmit on any
band. '

3-9 FM OPERATION (OPTION)

3-9-1 RECEIVING
Set the aperating mode for FM, by pushing the MODE
SELECT switch. The other controls are the same as those
for SSB reception, however, the Pass Band Shift {Tune)
control, Notch Filter, Noise Blanker and AGC circuits do
not work in this mode.

When tuning an FM signal, tune for maximum signal
strength as indicated on the meter and the clearest audio.

3-9-2 TRANSMITTING

Transmitting FM signals is essentially the same as SSB
transmission,

Set kncbs and switches the same as for SSB operation.
However the speech processor can not be used on this
mode,

When transmitting the FM signals, the meter {in RF posi-
tion) will indicate the carrier power, but the meter needle
does not move according to your voice such as SSB trans-
mitting,

NOTE: Most countries may not allow te use the FM mode
on HF HAM band except 28MHz.




3-10 GENERAL COVERAGE RECEIVER
In this mode, the set does not transmit on any frequency,
even if the frequency is on the HAM band,

Set knobs and switches as follows.

POWER SWITCH OFF {OUT)
T/R SWITCH RECEIVE (DOWN)
VOX SWITCH OFF (OUT)
NOISE BLANKER (NB)

SWITCH OFF

NB LEVEL CONTROL Completely Counterctockwise
AGC CONTROL Center {12 o'clock) position
PREAMP SWITCH OFF (OUT}

TUNING RATE SWITCH OFF (OUT)

AF GAIN CONTROL Completely Counterclockwise
RF GAIN CONTROL Completely Clockwise
SQUELCH CONTROL Completety Counterclockwise
TONE CONTROL Center {12 o'clock} position
P.B. SHIFT CONTROL  Center position

BAND SELECT

FUNCTION SWITCH OFF {OUT)
RIT SWITCH OFF
XIT SWITCH OFF
DUPLEX (SPLIT)

SWITCH OFF (OUT}
DIAL LOCK SWITCH OFF {OuT)

" VFO/MEMORY SWITCH OFF (OUT)

PBT SWITCH IF SHIFT (OUT)
FILTER SWITCH OFF {QUT)
NOTCH FILTER SWITCH

OFF (OuT)

The other controls are unrelated and need not be set for
this operation,

Now push the POWER switch in. The meter lamp will be
illurinated and after a few seconds a frequency, mode and
HAM/GENERAL mode memorized in the VFO A will be
shown on the frequency display.

if the operation mode is in the HAM band mode {The
GENERAL COVERAGE indicator is not illuminated.),
push the HAM/GENERAL COVER SELECT switch, and
the indicator will be iluminated and the set will work in
the GENERAL COVERAGE mode.

In SSB operation there are both a USB {upper side band)
and an LSB (lower side band).

The desired mode can be selected by pushing the MODE
SELECT switch.

The selected mode does not changé on the entire band.
For example, LSB has been selected on 8MHz band then
the operating band is changed to 10MHz band or above, the
operating mode, “LSB”, will be kept.

When you wish to operate on a band {MHz range) other
than the initialized band {MHz range), push the BAND

SELECT FUNCTION switch, then turn the TUNING CON-
TROL to select the band {MHz range} you wish to operate,
Slowly turn the AF GAIN control clockwise to a com-
fortable level. After releasing the BAND SELECT FUNC-
TION switch, rotate the TUNING CONTROL until a signal
is received.

The meter needle will move according to the signal strength,
so tune for the highest possible meter reading and the
clearest audio,

Refer to 3 - 6 - 2 ~ 7 for other functions, 3-6 - 1 for CW
reception, 3 - 7- 1 for RTTY reception, 3 - 8 for AM recep-
tion and 3 - 9- 1 for FM reception.

3-11 OTHER OPERATIONS

3-11-1 VSWR READING

The IC-745 has a built-in VSWR meter for checking an-
tenna matching in order to avoid problems caused by
VSWR. Set the METER SELECT switch to the SET
position. Set the operating mode to RTTY, and turn the
TRANSMIT/RECEIVE switch to TRANSMIT.

Adjust the RF POWER control so that the meter needie
points to “SET” on the meter scale, Set the METER
SELECT switch to the SWR position. With the switch in
the SWR position, SWR reading can be seen on the meter.
Although this unit is buiit to handle VSWR of up to 2:1, it
is recommended that the antennals) be adjusted for the
lowest possible VSWR. After taking the reading, return the
switch to the other position. ALSO BE SURE THAT THE
ANTENNA IMPEDANCE IS 50 OHMS OR THERE MAY
NOT BE ANY OUTPUT. OTHERWISE THERE WILL BE
DAMAGE TO THE TRANSCEIVER.

The final transistors used in the |0-745 are of good design
and are protected to a reasonable extent by ecircuits
incorporated in the set. These devices can be expected to
have an indefinite lifetime since there are no cathodes to
burn out. Under some conditions, however, they can be
abused beyond tolerance and may have to be replaced,

When in doubt about antenna systems, use the lowest
power setting possible to achieve meaningful readings. Use
a good tuner or transmatch when necessary. - Always use
caution and exercise judgement when testing RF power
generators,

3-11-2 WWV RECEPTION

To receive WWV {or other standard frequency station), set
the operating band to 10MHz in the HAM band or
GENERAL COVER mode, and the MODE to any made.
Tune to 10.000.0MHz on the frequency display.

Since the 1C-745 has a General Coverage receiver built-in,
any frequency’s WWV can be received. Merely set 1o the




GENERAL COVERAGE mode and tune to the desired
frequency.

The WWYV signal can be used for alignment of a frequency
counter, marker oscillator, or the frequency display,

3-11-3 SIMPLE FREQUENCY ALIGNMENT

A very accurate frequency counter is necessary to align the
frequency of the 1C-745. However, the frequency can be
aligned simply by receiving the WWV signal.

1. Set the frequency display to 10.000.0MHz and be sure
that you are receiving the WWV signal.

2. Set the operating mode to CW. An 800Hz beat can be
heard.

3. Short the KEY Jack on the rear panel so that the CW
side-tone also becomes audibie.

4. Adjust the CALIBRATOR Contro!, located on the top
cover, so that the two tones are of the same pitch {in
zero beat). If the tones are difficult to adjust because of
a difference in their strengths, adjust the CW side-tone
level with the CW MONI control, located on the MAEIN
unit (under the top cover), untif the strengths are the
same.

When the optional marker unit, IC-EX241 is installed,
operating frequency can be calibrated each 25KHz or
100KHz on the all bands.

WHEN ALIGNING THE FREQUENCY, DO NOT PUT
THE UNIT IN THE TRANSMIT MODE.

Be sure the T/R switch is in the RECEIVE position, the
VOX switch is OFF, and that you do not touch the PTT
switch on the microphone.

3-11-4 RECEIVE ANTENNA TERMINALS

The RECEIVE ANT N jack is connected to the input
terminal of the receiving section, and the RECEIVE ANT
OUT jack is connected to the antenna connector through
the internal T/R antenna switching circuit.

These two jacks are normally jumpered with a cable, but
can be used for:

" 1. Areceiving preamplifier.
‘2, A separate receiver,
3. Separate receiver and transmitter antennas.

{f you wish to use a receiver preamplifier, connect it bet-
ween the receiver input and antenna output terminals,

" |f a separate receiver is used, connect it to the receiver
antenna output terminal. For a separate receive antenna
connect it to the receiver input terminal.

3-11.-5 TRANSVERTER CONNECTION

When a transverter control signal {+8V) is applied to Pin 11
" of the ACCESSORY socket, the TRANSVERTER terminal
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can be used for a VHF/UHF transverter INPUT/QUTPUT
terminal.

The transverter's input/output frequency and signal level
should be as follows:

® Transverter INPUT/OUTPUT Frequency

28 ~ 30MHz
® |nput/Qutput Level

Transmit {Output) : Max. 160mV across a 50 ohm

load

Receive (Input}  : 1uV for S/N 10dB
3-11-6 LINEAR AMPLIFIER CONNECTION
The jacks on the rear panel marked “ALC' and 'SEND"
are a relay built-in for keying a linear amptifier, and the
input for ALC from the linear amplifier. For linear ampli-
fier hookup the SEND jack is for an internal relay and the
ALC jack is for ALC input.

Cable connections for a linear amplifier

ANTENNA

o)
RF QUT RF N
ALCO [0
(|
SENDO et A
ol

Lingar AmpliFst

The optional linear amplifier IC-2K L and automatic antenna
tuner IC-AT100/AT500 can be connected to the IC-745
with their accessory cables as same as other ICOM HF

" transceivers. Refer to their instruction manuals for detail.

Cable connections for 1IC-AT500/AT100

Gontrol Cable

I
ANTENNA é
o0 D D

0 °°H=
+ |-

1C-ATSOO/IC-ATIO0 G5

*

The 1C-745 puts out the band control voltage to change
operating band automatically for external equipment such
as linear amplifier and antenna tuner. The voltage is put
out from Pin 13 of the accessory socket.

Band Control Voltage Chart

BAND (MHz} Band Control Voltage

1.8 7.0 ~ 8.0V

3.5 6.0 ~ 6.5V

7 5.0 ~ 5,5V

14 4.0~ 4.5V

18- 2% 3.0~ 2.5v
24-28 20~ 25V
10 0~1.2v




3-11-7 COOLING FAN

The rear of the PA unit is designed to provide for adequate
cooling, but with 200 Watts input the final stage produces
quite a bit of heat, and its temperature may rise during
prolonged transmissions. The fan is connected to a tem-
perature monitoring circuit which monitors the temperature
of the final stage. The fan operates as follows:

1. The fan does not operate both in the receive and trans-
mit modes.

2. When the temperature rises to a point {50°C) detected
by the menitor curcuit the fan will operate during both
transmit and receive to provide additional cooling.

3. If the temperature rises to 2 danger limit (80°C) the fan
will run much more rapidly. At this time the output
power is reduced to 50 Watts, Investigate the cause of
overheating i.e. antenna mismatch, etc. and correct the
cause of the overheating before starting to transmit again.

3-11-8 ACCESSORY (ACC) SOCKET

Various functions are available through the accessory socket
such as meoduiation output, receiver output, T/R change-
over, and so forth. The table below shows those terminals.

ACC SOCKET CONNECTIONS

CEO®EEE) Outside view

FUNCTION

1. Qutput from the discriminator circuit.

(When optional FM unit is installed).

2, 13.8 Voit DC in conjunction with the power
switch operation. '

3 Connected to Push-to-talk, T/R change-over
switch, When grounded, the set operates in
the transmit mode.

4, Qutput from the receive detector stage. Fixed
output regardless of AF output or AF gain.

5. Output from Transmitter MIC amplifier stage.
{Input for MIC gain control stage.)

6. 8 Voit DC is available when transmitting.
{relay can not be directly actuated. Max.
BmAJ.

7. Input for external ALC voltage.

8. Ground

9 Input for RTTY keying {MARK: HIGH levei,
SPACE: LOW level).

10. NC (No Connection}

1. Input for TRANSVERTER control. When 8
Volt DC is applied, the set can operate with a

transverter.
12, Output reference voitage for band switching.
13. Qutput for external band switching.
.| 14.~24. | NC
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3-11-9 CAUTIONS

As the unit has already been closely adjusted with highly
sophisticated measuring instruments, never tamper with the
turnable resistors, coils, trimmers, etc,

C-MOS is used in the Logic unit as wetl as the PLL. C-MOS
[Cs are very susceptible to excessive static charges and over
current and care must be used when handling them. There-
fore, avoid touching the Logic unit and the nearby circuitry
unless absolutely necessary. When it is necessary to check
the circuitry, observe the foltowing points.

Greund all measuring instruments, the soldering iron, and
other tools. Do not connect or disconnect the C-MOS IC
from its socket, or solder it when the power is on. Do not
apply voltage of less than —0.5 or more than +5 Volts to
the input terminals of the IC. DO NGOT MEASURE WITH
AN OHMMETER.



In the HAM BAND mode

DOWN: 7.060.0~— UP: 7.050.0~—
1) i
3.550.0 10.050.0
i i
1.900.0 14.050.0
i 1
28.050.0 18.050.0
i) v
24.550.,0 21.050.0
i) i
21.050.0 24.550.0
i 4
18.050.0 28.050.0
¢ i)
14.050.0 1.900.0
i il
10.050,0— 3.550.0—

In the GENERAL COVERAGE modse

DOWN: 15.123.4 UP: 15.123.4
i '
14.123.4 16.1234
i) i
1.123.4 291234

! il
0.123.4 0.123.4

] i
29.1234 1.1234

i !
0.123.4 20.123.4

However, in the GENERAL COVERAGE mode, when the
operating frequency reaches the highest or lowest edge, of
that MHz range by turning the TUNING CONTROL con-
tinuously (at this time the BAND SELECT FUNCTION
switch is not pushed in), the operating frequency will go
to the next MHz range.

3-1-4 FREQUENCY DISPLAY ON EACH MODE
When the 7MHz band and LSB are selected, the display will
be as follow:

. -
A VFG B LSE USE CW RTTY AN FM

S

When changing to other modes, the display will be as
foliows:

- L]
A VFO B L$B USB CW RTITY AM FM

UsB: Ay Y] F'J

P )

- a
A YFO B LSB USB CW RTTY AM Fm
cw: A B
Ty
] [
A VFO B 5B USE Cw RTTY AM M
RTTY;
I B B}
) [ R R T A ]
. €W RTT A.M ™ ]
A ¥FU B LSE USHE €W Y
AM
(Receive only}: 7 ,'_‘,‘ 5 L",' ;_'t'
L] -
FM A VFQ B LSB USE CW RTTY AM FM
i : A Bl B
{Option): | oL a0

The displayed frequency shows the carrier frequency.
To avoid the trouble of recafibrating the dial when you
change the operating mode, the disptayed frequency is set
1o shift 10 the carrier frequency of each mode automatically.
For the differences of frequency shifts of the various modes,
refer to the following figure.

When changing to other bands, T00KHz and lower digits of
the frequency display wil! remain as it had in the previous
display in the GENERAL COVERAGE mode,

The differences of the frequency
of the various modes

\'d ;__(
1.6KHz 1.5KMz
i
usse (o] LSB

In the HAM BAND SSB mode, the sideband will be auto-
matically selected to the one usually used on the band, i.e.,
upper sideband (USB) for the 10MHz band and above, and
lower sideband (LSB) for the 7MHz band and below. If
reverse sideband is desired, push the MODE SELECT
SWITCH so that the desired mode is selected,

3-1-5 TUNING CONTROL

Rotating the TUNING CONTROL clockwise increases the
frequency, while turning counterclockwise decreases the
frequency in 10Hz steps. By turning the tuning control
faster, the S0Hz steps tuning rate is automatically selected.

When the TUNING RATE switch is pushed in, the 1KHz
steps tuning rate is selected in any mode. At this time, the
100Hz digit of the frequency display is cleared to “0"'.




The frequency range of each band in the HAM band mode
is shown in the following chart,

Band Frequency Range
1.8 1.800.0~ 1,999.9
3.5 3.440.0 ~ 4.099.9
7.0 6.950.0 ~ 7.490.9

10.0 9.950.0 ~ 10.499.9

14.0 13.950.0 ~ 14.499.9
18.0 17.950.0 ~ 18.499.9
21.0 20.950.0 ~ 21.499.9
24.0 24.450.0 ~ 25.099.8
28.0 27.950.0 ~ 29.999.9

In the HAM BAND mode, by turning the TUNING CONT-
ROL ciockwise, the operating frequency reaches to the high
edge of the band (for example; 14.499 9MHz), and further
turning of the control brings the frequency to the low edge
of the band (13.950.0MHz) then continues up the fre-
quency from there. Likewise, by continuing to turn the
TUNING CONTROL counterclockwise beyond the low
edge of the band, the frequency jumps up to the high edge
and goes down from that frequency.

In the GENERAL COVERAGE mode, by turning the TUN-
ING CONTROL clockwise, the operating frequency reaches
the highest one of that MHz range (for example; 14.999.9
MHz), and further turning of the control brings the fre-
quency to the next upper MHz range (15.000.0MHz} and
continues up the frequency from there. By turning the
control counterclockwise, the operating frequency changes
in like manner to the next lower MHz range.

Brake Adjustment

If the control is too loose or too stiff for comfortable use,
you can adjust the torque by tighiening or loosening the
brake adjustment screw accessible from underneath the set.

Brake adjustment screw
{It is unnecessary to remove the bottom cover for
the brake adjustment.)

The following instructions shouid be used to adjust the
tension of the Tuning control.

1. The Tuning control tension will become tighter by
turning the brake adjustment screw clockwise, and will
become looser by turning the screw counterclockwise.

2. While performing this adjustment, the Tuning control
must be turned continuously as the screw is adjusted in
order to set the tension for a comfortable touch.

NOTE: When the “VFC A" or “VFO B” LED is ifly-
minated on the frequency display, we call this
condition as “VFO MODE”, when the letter
"M’ is displayed on the frequency display, we
cali this "MEMORY CHANNEL MQDE".

These can be changed by pushing the VFO/
MEMORY switch atternately.,

3-1-6 DIAL LOCK SWITCH

After the IC-745 is set at a certain frequency for rag chew-
ing, mobile operation, etc., by pushing the Dial Lock switch
the VFO is locked at the displayed frequency, thus inacti-
vating the operation of the tuning control. To change the
frequency, the Dial Lock must first be disengaged by
pushing and releasing the Dial Lock switch again,

3-1-7 VFO SWITCH

The 1C-745 contains two VFO's for both receiving and
transmitting. The VFO's are labeled “VFO A” and “VFO
B”, and are selectable by pushing the VFQ switch alter-
nately in the VFO MODE, The dual VFO system gives the
IC-745 many very convenient features. Please read this
section very carefuliy and perform the operation several
times until you are comfortable with the system. Try the
example for practice!

1. "VFQ A" is for both receiving and transmitting, and
selected by pushing the VFO switch. The receive and
transmit frequency will be controlled by the “VFO A",
disptayed on the frequency display, and stored in the
“A’" memory,

2. “VFQ B” is for both receiving and transmitting, and
selected by pushing the VFO switch, The receive and
transmit frequency will be controlled by the “VFQO B”,
displayed on the frequency display, and stored in the
“B" memory,

Switching from one VFO to the other VFO does not clear
the first VFO. the frequency, operating mode and HAM/
GENE mode are retained in the VFQ's memory.

FOR EXAMPLE:

If 14.267MHz and USB are set with the “VFEO A", then
the VFO switch is pushed to select the “VFO B”, the
frequency display will show VFOQ B's frequency and mode,
but 14.267MHz and USB are still stored in the VFO A’
memory,

Pushing the VFO switch again to return the VFO A,
"14.257.0" and *“USB" will displayed, on the frequency
display.

Accordingly, if the VFO switch is pushed again to the VFO
B, the frequency and mode that were set with the VFO B
will appear.
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This allows you to set a certain frequency with one VFO,
work up and down the band with the other VFQ, and
periadically check the set frequency simply by switching
between VFO “A” and “B".

It also allows you to search for a clear frequency with one
VFQ, while keeping your operating frequency on the other
VFQ. When you have found a clear frequency, switch back
to your operating frequency, inform the station you are in
contact with of the new frequency, and switch back. It's
that simple!

3-1-8 DUPLEX (SPLIT} SWITCH

The DUPLEX (SPLIT) switch changes the relationship of
the two VFQ's. Each push turns the function ON and
QFF alternately.

When the function is OFF, one VFO is for both receive and
transmit. When the function is ON, and one VFO is for
receive and the other VFQ is for transmit. So that this will
allow you to operate on split receive/transmit frequencies,

FOR EXAMPLE:

Set VFO A to 7.057MHz and VFQ B to 7.255MHz. Push
the VFO switch to return VFO A then the DUPLEX
{SPLIT} switch to ON. 7.057MHz will be shown on the
display during receive (VFO A) and 7.255MHz during
transmit {(VFO B). You are now receiving on 7.057MHz
and transmitting on 7.265MHz. Pushing the VFO switch to
reverse the above.
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Each VFO stores operating mode too, If different mode is
stored in each VFO, a crossmode QSO can be possible as
well.
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3-1-9 TRANSFERRING VFO FREQUENCY
The VFO EQUALIZING switch atlows either VFO's to be
brought to the exact frequency of the other VFO without
turning the tuning control, and the operating mode.

FOR EXAMPLE:

When VFO A is 14,2567MHz and USB, and VFO B is
29.670MHz and FM, pushing the VFO switch to select
VFQ A, then the VFO EQUALIZING switch, VFO B's
frequency and operating mode become the same as VFO A's
(14.257MHz and USB). Now the VFO A's frequency is
memorized in the VFO B, and you can operate anywhere
with VFO A or B. When you want to return to the pre-
vious frequency (14.257MHz), switch back to the other
VFO. To reverse this (A the same as B), select VFO B
first, then the VFO EQUALIZING switch.
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3-1-10 RIT (RECEIVE INCREMENTAL TUNING)
By using the RIT circuit, you can shift the receive fre-
quency +1.0KHz either side of the transmit frequency with-
out moving the transmit frequency itself. Therefore, when
you get a call slightly off frequency, or when the other
station’s frequency has been drifted, you can tune in the
frequency without disturbing the transmitting frequency.
By pushing the RIT switch the RIT circuit is turned ON
and the RIT Indicator is lit.

The receive frequency can be shifted with the INCRE-
MENTAL TUNING Control knob,

When the Control knob is in the “0” position, the trans-
mitting and receiving frequencies are the same.

Rotating the control to the {+) side raises the receiving

" frequency, and rotating to the (—) side lowers the frequency,

To turn OFF the RIT function, again push and refease the
RIT switch and the RIT Indicator will go OFF. When the
RIT circuit is OFF, the transmit and receive frequencies are
the same regardiess of the setting of the control knob.

NOTE: The RIT circuit is operational when the frequency
is locked with the dial lock switch, The frequency
shifted by turning the INCREMENTAL TUNING
control is not indicated on the frequency display.
When the transmitting and receiving frequencies
ditfer by more than 1,0KHz, use "A" and “B"
VFOs.

3-1-11 XIT (XMITTER INCREMENTAL TUNING)
You can shift the transmit frequency *1.0KHz on either
side of the receive frequency without moving the receive
frequency the same function as the RIT by using the XIT
circuit.

By pushing the XIT switch, the XIT circuit is turned ON
and the XIT tndicator is lit.

The transmit frequency can be shifted with the INCRE-
MENTAL TUNING Controt,

NOTE: When both the RIT and XIT switches are pushed,
the receive freguency and transmit frequency
become the same frequency, and it can be shifted
to either side from the displayed frequency by the
INCREMENTAL TUNING control.

3-2 MEMORY CHANNEL OPERATION

3-2-1 MEMORY CHANNEL SELECTION

When the power switch is turned ON, the set initially
operates with the VFO A. By pushing the VFO/MEMORY
switch, the set is switched into the MEMORY CHANNEL
MODE and a frequency, mode and HAM/GENE mode
which have been stored in a memory channei are displayed
on the frequency disptay. In addition, the letter “M" is
also displayed to indicate the set is in the MEMORY
CHANNEL MODE. The desired memory channel can be
selected by the MEMORY CHANNEL switch.

FOR EXAMPLE:

When “14.271MHz” and USB are memorized in VFO A,
and “29,625MHz"* and "FM" are in MEMORY CHANNEL
1, by pushing the power switch ON, the frequency display
shows “14.271,0”, “USB” and “VFQ A"

By setting the MEMORY CHANNEL switch at 1", then
pushing the VFO/MEMORY switch, the display will show
~29.625.0”" and “FM”, and the letter “M"” on the fre-
quency display.

: ¥FO & Lss I.':l CW RTTY AM FM
When the power S
is turned ON. L dSTNn
Pushing the
VFO/MEMORY switch
{Channel 1 has been
selected.)
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By turning the MEMORY CHANNEL switch, memory
channels can be selected, and the respective frequency,
mode and HAM/GENE mode are displayed on the display.

When you select a memory channel that has never been
stored any frequency, the frequency display does not show
any frequency. However, the set works with the frequency
and mode of the memory channel (or VFO), which was
previously displayed.

FOR EXAMPLE:

When “7.012MHz" and “CW’’ are memorized in memory
channel 2, and no frequency is in channel 3, by setting
the MEMORY CHANNEL switch at 2", the frequency
display will show “7.012.0'" and ""CW"'.




By turning the MEMORY CHANNEL SWITCH clockwise
furthermore, the memory channel number will change to
3", but the channel has never memorized any frequency,
thus the display shows “CW™ oniy. However, the set
works with the frequency and mode of channel.2, i.e.,
“7.012MHz"” and ""CW",

In the MEMORY CHANNEL MODE, by turning the
TUNING CONTROL, the OPERATING FREQUENCY
disptayed on the frequency display can be changed. This is
very convenient for tuning a slightly off frequency or to
change the operating frequency, or to rewrite the memo-
rized frequency in the selected memory channel.

FOR EXAMPLE:

Now you are operating on 14,271MHz and USB with
memory channel 7. If you want to change this frequency,
turn the TUNING CONTROL clockwise to increase the
frequency and counterclockwise to decrease cne, the same
asa VFO.

To tune to "“14.295MHz", turn the TUNING CONTROL
clockwise to obtain the desired frequency *“14.295.0"
on the display.
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If you wish to rewrite the memorized frequency in the
selected channel (at this time, “7”} to this frequency
{""14.295.0"), push the MEMORY WRITE button, and the
operating frequency “14,295MHz" and mode “USB" are
memorized into the memory channe! 7.

To change the operating memory channel, turn the
MEMORY CHANNEL switch.

3-2-2 MEMORY-WRITE (PROGRAMMING THE
MEMORY CHANNELS)

Any operating frequency, mode and HAM/GENE mode can

be memorized into a memory channel.

1. Set the operating frequency, mode and HAM/GENE

rhode to desired ones by a VFQ. For example, set them
for “15.726MHz"", “AM" and “GENE" by using VFO
B. -

. Select a memory channel to be memorized by turning

the MEMORY CHANNEL switch, For example, select
it at memory channel 10.

. To check the contents in the memory channel, push the

VFO/MEMORY switch, and the contents are displayed
on the frequency display. If you don't like to rewrite
these contents, select another memory channel which
has contents erasable or no memorized frequency.
(When no frequency has been memorized, no figure is
displayed at the freguency position.) After checking,
push the VFO/MEMORY switch again to return to the
VFO.

. One push of the MEMORY WRITE button erases the

previous memorized contents {if any} and memorizes
the displayed frequency, mode and HAM/GENE mode
into the selected memory channel (at this time channel
10).

. Memorize other desired frequencies into memory

channels in the same manner. Memory channel 1 and 2
are used also for the PROGRAMMED SCAN. For
PROGRAMMED SCAN operation, refer to "SCANNING
OPERATION.

3-3 TUNING BY UP/DOWN BUTTONS ON

THE MICROPHONE

3-3-1 FREQUENCY CONTROL

With each push of the UP or DN {down) button on the
supplied microphone, IC-HM12, the operating frequency is
changed one increment up or down respectively. In the
same way, by depressing the button continuousiy, the
operating frequency is changed up or down the same as
turning the TUNING CONTROL. Thetuning rate is accord-
ing 1o the setting of the TUNING RATE switch.

This function is effective both in the VFQ mode and in
the MEMORY CHANNEL mode.

3-3-2 BAND SELECTING
In the VFO mode, when the BAND SELECT FUNCTION
switch is pushed in, by depressing the UP or DN (down)
button on the microphone continuously, the operating
band is changed up or down respectively every one second.




3-4 SCANNING OPERATION

The 1C-745 provides various scanning operations. Please
read the following instructions carefully to fully enjoy the
{C-745's many capabilities,

3-4-1 MEMORY SCAN
This is used to scan all programmed memory channels
continuously.

1. Program your desired frequencies into memory channels,

2. Select a memory channel programmed with a frequency.
{The scan cannot start from a blank channel.)

3. Depress the SCAN START/STOP button, and the fre-
guency starts scanning the programmed frequencies in
the memory channels from the highest channel to lowest.
At this time, the scan skips blank channels, if any.

4. If the SQUELCH is engaged, the scan stops when the
squelch is opened and receives a signal. This restarts
after passing a specified time.

To stop scanning without opening the squelch, depress
the SCAN START/STOP button. Depress it again to
restart the scanning.

3-4-2 PROGRAMMED SCAN
This is to scan between two desired frequencies, which are
memocrized in the memory channels “1" and ~2"'.

CAUTION The programmed scan does not start when the
contents of memory channels 1 and 2, and
frequency display differ from which are
described below.

1. The same operation mode {HAM BAND
or GENERAL COVERAGE mode) should
be stored into memory channels 1 and 2.
To start the scan, the set should be in the
same operation mode as the memory
channels,

2. Stored frequencies in memory channels 1
and 2 should be in the same band, if the
HAM BAND mode is stored in both memory
channels 1 and 2. To start the scan, the set
should be in the HAM BAND mode and in
the same band as the memory channels.

1. Memorize the frequencies of the high and low edges of
the desired scanning range into the memory channels 1
and 2. Regardless of which channel the higher frequency
is memorized in, the scan starts from the high edge of
_the range.

For example, 14.200MHz is in the memory channel 1
and 14,300MHz in the channel 2.

2. Place the unit in the VFO MODE and select operation
mode the same as the channels 1 and 2, and a VFQ you

desire. Pushing the SCAN START/STOP button starts
the scan from the high edge (14.300MHz} to the low
edge (14.200MHz). The scanning frequency increments
depend on the TUNING RATE switch setting.

. When the scanning frequency reaches the jow edge

{14.200MHz), it automatically returns to the high edge
(14.300MHz} and continues scanning down to provide
endless scanning operation.
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. While the SQUELCH is engaged, the squeich opens when

a signal is received and will stop the scanning automati-
cally on the frequency, and the signal can be monitored.
After approximately 10 seconds, the scan restarts from
the frequency the scan stopped at, continuing to the low
edge. If the RECEIVE indicator is lit because the
SQUELCH is not engaged, the scan does not stop at any
signals.

- Depressing the SCAN START/STOP button while the

scan is operating or during the 10 seconds of monitoring,
clears the scanning operation and the VFO goes back to
normal operation.

. By turning the set into the transmit mode, or rotating

the TUNING CONTROL, or pushing the VFO switch,
VFO/MEMORY switch, or the MODE SELECT switch
the scan stops and clears.

. When the operating frequency is higher than the high

edge (14,300MHz) and the SCAN START/STOP button
is pushed, the scan starts from the operating frequency
and scan down to the low edge, but it will return to the
memorized high edge frequency (14.300MHz} and
continue the scanning to the low edge. If the operating
frequency is below the low edge frequency (14.200MHz),
the scan frequency jumpes to the high edge frequency
{14.300MHz) and starts from the high edge.
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NOTE: The auto-stop functions with SSB or CW signals,
but the scan does not always stop at the exact
carrier frequency. When the scan stops on a signal,
tune into the signal for better reception by push-
ing a MODE switch for the proper mode {(if dif-
ferent) and by rotating the TUNING CONTROL.

3-4-3 RESUMING SCAN

All scan modes are provided with the resume scan function.
When the scan has been stopped by the auto-stop function,
the scan will restart after passing a specified time (about
10 seconds).
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This function ¢an be turned OFF by the switch {S1) in
the MATRIX unit shown in the photo below. When this
function is turned OFF, the scan function is cleared when a
signal is received, and the operating frequency is locked on
the frequency.

3-4-4 SCAN SPEED

The scanning speed of any scan mode can be adjusted by
the SCAN SPEED CONTROL (R14) located in the LOGIC
unit as shown in the photo. Rotating the control clockwise
makes the scanning speed faster.

R14
SCAN SPEED
CONTROL

3-5 SSB OPERATION

3-5-1 RECEIVING
After connecting an antenna, microphone, etc., set knobs
and switches as follows.

POWER SWITCH OFF {(OUT)
T/R SWITCH RECEIVE {DOWN}
VOX SWITCH OFF (OUT}
NOISE BLANKER (NB)

SWITCH OFF

NB LEVEL CONTROL Completely Counterclockwise
AGC CONTROL Center {12 o’clock} position
PREAMP SWITCH OFF (OUT)

TUNING RATE SWITCH OFF {OUT}

AF GAIN CONTROL Completely Counterclockwise
RF GAIN CONTROL Completely Clockwise
SQUELCH CONTROL Completely Counterciockwise
TONE CONTROL Center (12 o'clock) position
P.B. SHIFT CONTROL  Center position

BAND SELECT FUNCTION

SWITCH OFF {0UT)
RIT SWITCH OFF
XIT SWITCH OFF

DUPLEX (SPLIT) SWITCH OFF (OUT)
DIAL LOCK SWITCH OFF {(QUT)
VFO/MEMORY SWITCH OFF {(OUT)
PBT SWITCH IF SHIFT (OUT)
FILTER SWITCH OFF {OUT)
NOTCH FILTER SWITCHOFF {OUT)

The other controls are unrelated to receiving and need not
be set at this time.

Now push the POWER switch in. The meter lamp will be
illuminated, after 2 few seconds, a frequency, mode and
HAM/GENE mode memorized in the VFO A will be shown
on the frequency display.

In SSB operation there is both a USB (upper side band)
and an LSB (lower side band}. In the HAM bands, LSB is
usually used on the 1.8, 3.5 and 7MHz bands, while USB is
usually used on the 10MHz band and above. The IC-745
selects the normally used sideband according to the band in
which you are operating.

If you wish to operate with the opposite sideband, push the
MODE SELECT switch so that the opposite sideband can
be selected.

When you wish to operate on another band than the dis-
played one (if the desired band is not a HAM band, push
the HAM/GENERAL switch so that the GENERAL
COVERAGE INDICATOR is illuminated.}, push the BAND

. SELECT FUNCTION switch in, then turn the TUNING

CONTROL so that the desired band is displayed.




Slowly turn the AF GAIN control clockwise to a comfor-

table level. Rotate the tuning knob until a signal is received.

The meter needle will move according to the signal strength,
so tune for the highest possible meter reading and the
clearest audio. If you cannot get a clear signal, you may be
receiving in the opposite sideband. I so, change the mode
to the proper sideband,

Adjust the RF GAIN control and TONE control for com-
fortable reception.

if squelch operation is required to cut out noise when no
signal is received, turn the SQUELCH control clockwise
until the noise from the speaker stops and leave it just
below this threshold.

For tuning, memaory channei operation and scanning opera-

tion, please refer to 3 - 1 HOW TO TUNE, 3 - 2 MEMORY
CHANNEL OPERATION and 3 - 4 SCANNING OPERA-
TION,

3-5-2 NB (NOISE BLANKER)
Set the NB ({noise blanker) switch in the NOR podition
when there is pulse type noise, such as ignition noise from

automobile motors, and turn the N8 LEVEL control’

clockwise so that noise will be suppressed and even weak
signals will be received comfortably.

When the NB switch is set in the WIDE position, the
noise blanker will effectively work for “woodpecker’s
noise”, however, if the receiving signal is 100 strong, the
noise blanker may work with the receiving signal itself, and
some distortion may cause in the receiving audio or keying
form. At this time, set the N.B. Switch in the NOR posi-
tion, or turn the NB switch OFF.

3-5-3 AGC (AUTOMATIC GAIN CONTROL)

The 1C-745 has a fast attack/slow release AGC system
which holds the peak voltage of rectified IF signals from the
{F amp circuit for a certain period. Therefore, during the
pauses in normal speech of the received signal, uncomforta-
ble noise will not be heard. The meter indicates the peak
value for a certain period, facilitating reading of the meter
~8" function.

For normal SSB reception, turn the AGC control clockwise
to the SLOW position. Turn the AGC control counter-
clockwise to the FAST position, when tuning or receiving
signals with short interval fading. When in the FAST
position, the time constant is shortened,

When this control is set at the OFF position, the AGC
circuit is turned OFF, and the S-meter does not work even
if a signal is received. However the RF GAIN control is stilf
active and the needle of the meter moves depending on the
control position.

3-5-4 PREAMP SWITCH
-Turn the PREAMP Switch ON {in} when receiving weak

signals. In the ON position, an RF preamplifier is inserted
into the receiving antenna circuit, increasing sensitivity and
giving easy reception.

3-5-5 PASS-BAND SHIFT CONTROL

Pass-Band Shift Control is a system in the receive mode 1o
shift the pass-band of the IF upper or lower side continu-
ously. This is very effective in reducing interference from
nearby signals.

To use the Pass-Band (IF) Shift system, set the PBT switch
in the IF {out} position and slide the control toward right
or left side. The center position is the normal pass-band
condition.

For example, while receiving in the LSB mode, if you get
interferente from a lower frequency (interfering signals are
high pitched tones), shift the pass-band by. sliding the P.B.
SHIFT controt to the left side. When the interfering signals
are low-pitched tones, they are from a high frequency,
and you should shift the pass-band by sliding the P.B.
SHIFT control to the right side.

When receiving in the USB mode, the pass-band is shifted
in the opposite manner. interference from a higher fre-
quency will be high-pitched tones, and the P.B. SHIFT
control should be slid to the right side. Interference from
a lower frequency will be low-pitched tones and the P.B.
SHIFT control is slid to the left side.

This control can also be used for audio tone adjustment, so
it may be set for the most comfortable reception.

Receiving LSB signal When P.B. SHIFT control

is slid 1o the left side.

Receiving signal . R
Interference and interfering signal
goes out of the pass band,

s + ;
L L T_ BFO frequency Pass band is shifted

Interfering signal

Receiving LSE signal . When P.B. SHIET control

is slid to the right side.

1 -/ A

Tinterfering signat .
LerO “eeq?,re'ggvs ana Pass band is shifted
Interference and interfering signal

Receiving signal goes out of the pass band.
When the PBT switch is set in the PBT (in) position, the
Pass-Band Shift system will be changed to the Pass-Band
Tuning system.

The Pass-Band Tuning (PBT) is a system in the receive mode




SECTION 4 CIRCUIT DESCRIPTION

4-1 RECEIVER CIRCUITS

4-1-1 RF SECTION {RF Unit)

Receiving signals of 100 - 1600KHz and 1.6 - 30MHz from
the separated antenna connectors are fed to the RF unit
through the connector unit,

Receiving signal of 1.6 - 30MHz passes a high-pass filter,
consisting of L87, LBB and C177 - C181, which attenuates
strong radio signals on the middle wave BC band, and then
goes to one of the nine band-pass filters for various fre-
quency ranges.

When the PREAMP switch on the front panel is on, the
emitter of Q14 is grounded to turn on RL1, and an RF
preamplifier of Q11 and Q12 is turned on.

When 2 transverter is in use, TRV8V is supplied to the base
of Q15 and the base of Q14 is grounded to turn off RL1.
The gain of this preamplifier is more than 8dB and the in-
tercept point is +26dBm.

D35 is turned on by the bias voltages R8YV and TRVBV
through D38 and D39. In the transmit mode, Q10 is turned

on to improve the isolation from transmit RF output signals.

A signal on 100 - 1600KHz is fed to the 20dB attenuator of
DS§1, R72, and R73 to attenuate strong signals from AM

broadcasting stations.

Signals of both the frequency ranges are fed through a low-
pass fiiter of C34, C36 and L15 - L17, to the first mixer.

4-1.2 IF SECTION {RF Unit)

The received signal is converted to the 70.4515MHz first IF
signal in a double-balanced mixer. The first LO output
signal from the PLL unit is amplified by Q1 to more than
+10dBm before being applied to the mixer.

The image rejection ratic and spurious response rejection
ratio are improved by use of the up-conversion mixer.

Q4 and Q3 comprise a two-stage first IF amplifier with
about 20dB gain. The first IF signal is filtered by a mono-
lithic crystal fiiter FI1 and F12 {7O0M15B) to improve the
second image characteristics by rermoving strong signals in
the same band, and then fed to the second mixer.

The second LO signal (61.44MHz) from the PLL unit is fed
to the second mixer to convert the receiving signal to the
9.0115MHz second {F signal, which is fed through the noise
blanker gate 16 J5 of the IF unit,

(a) Noise Blanker Circuit (RF Unit)

The output signal from the second mixer through D4 and
C48 is amplified by Q9 and IC6, and rectified by D7. When
the output voitage exceeds 0.6V RMS, the AGC voltage is
supplied to Pin 3 of IC3 through Q7 and Q8. The AGC
attack time constant is determined by R34 and C65 when
the NB switch on the front panel is at WIDE and by R35
and C65 at NORMAL. The release time constant is deter-
mined by R32, R33, R35 and C65.

The output signal from D7 is also supplied to Pin 2 of IC5.
When a puise noise is received, IC5 outputs a high-level
signal to drive Q6 to make R71 to the ground level.

The source voltage of Q9 is controlied by the NB LEVEL

4-1

control on the front panel! to control the gain of the noise
amplifier. L20 and L21 at the noise blanking gate comprise
a dual-tuned circuit to suppress the spurious output from
the second mixer.

Receiving signal without noise components passes through
D8 and D9, which are turned on by R23 - R25, and D10 is
turned off by a bias voltage. However signal with noises
passes through D10, which is turned on by R23, and D8
and D9 are turned off by a bias voltage.

The signal through the noise btanking gate is output from
J5 to the IF unit,

{b} PBT, IF SHIFT, NOTCH FILTER (IF Unit)

The second 1F signal from J5 of the IF unit passes through
D19 and the filter selected by the MODE and the PBT/IF
SHIFT switches on the front panel.

When the IF SHIFT is selected or when in AM or FM mode,
the signal passes through Fi3 {9M15A +7.5KHz/—3dB).
The filter switching circuit is composed of Q13, Q14,
D42 - D45, D47 - D53 and D36. The signal through the
filter is amplified by 012, of which the secondary ¢oil L9 is
used for a notch filter circuit. The notch frequency is
shifted by the voltage change at the cathode of D30 con-
trolled by the NOTCH FILTER CONTROL on the front
panel. The frequency variation is 9.0115MHz 11.62KHz
and the attenuation is more than 30dB.

To obtain stable notch operation, the output impedance of
Q12 is held high by use of the source follower Q10, and it
is supplied to the third mixer IC2,

The LO signal from Q8 to Pin 7 of the mixer IC2 can be
varied by +1.6KHz from 9.4666MHz, thus the receiving
signal from Q10 is converted to the 455KHz third IF
signal. The frequency of the converted signal is varied
according to the frequency shift of the L.O signal. The
signal from QB is also applied to the BFO, and when the
LO frequency is varied, the IF SHIFT is effected.

For example : LS8 9.0115MHz
P.B.T/SHIFT : Center

3rd IF signe BFO 9.0100MHz  3rd OSC
\BF O signal after mixed. ! 2nd IF signgl | 9.4665MHz
o i 456.5KHz ! 9.0115MHz
; : 455K Hz
ABSKH:) —st | 456.5KHz
. . LN R

—N = Frequency

-
When slided P.B.T. +1.5KHz [ | Shifted
1

3rd F signal BFO 9.0100MHz 3“, 08
(BFO signal ' 2nd IF signat | 9.4680MHz
0 1 ofter mixed. . 9.0115MHz
1458KHz
' 456 5K Hz
466 .5KHzp 458K Hz
L |

3rd IF signal and mixed BFO signal are shifted +1.5KHz

Normal When slided PBT +1.6KHz
BFO signal after mixed. BF O signal after mixed.
456 5K Hz 468K Hz
! §
1 i
1 [}
' 1
]
b
i
¥ 1
i 1 L 1.
Ll T
455.0K Hz 455,0KHz




4.4.4 TIMING OF DISPLAY CIRCUIT

Data for the eight-digit frequency display and CTS pulse
signals for the eight indicators are supplied to the display
drive IC5 in the DISPLAY unit. T7 of IC5 is not used.

The display data are sent only when the operation fre-
quency or memory channel is changed or when any opera-
tion related to the display is performed.

DISPLAY DATA Timing Chart

2004
RESET pulse is put out only when the power is turned on.
RESET —J 4 — )
[ 200x [130a[] 190x [J140x{7] 170 [}1506[] 190x [
404 e
cTL ) e
(ics) 35—
bl T T, | n | T T
Fsa DATA DATA DATA DATA | DATA | DATA DATA Not used
{DBo~3) $
* CTL pulse intervqls are measured with 4MHMz clock.
4-4-5 THE N-DATA OF PLL o iming Ch
Since the PLL uses the double lcop construction, two N- N-DATA Output Timing Chart
DATA of high and low are sent from the LOGIC unit to the -
PLL unit, :)
The lines HA-HD, and LA-1.D of the data lines are switched
by the gates of IC17 and IC18. The lines are shared by
signals for the PLL, the DISPLAY, the BPF, etc. Therefore, 190 ok 120x B0k 120
this switching prevents the VCOs of the PLL unit from L“ IU F=%0a
introducing noise when the lines are not used for the data w3
of the PLL. \ 58 MS8
na [Het -
i (m-u Noi | No2 [No3| nos | Mos
KO
High and Low N-DATA Table (080~3)
High N-DATA Low N-DATA Low
x10M, x1M, x 100K, x 10K x1, x100Hz, x10Hz ;.:: (40“‘ Mo 1| Moz |Na3| Mos | Moo
Disp. freq. | N-DATA | Disp.freq. | N-DATA 084~7)
* CPS puise intervals are measured with 4MHz clock.
0.10MHz 3960 OHz 23180
0.11MHz 3061 10Hz 23151
0.12MH2 3962 20Hz 23152 4-4-6 MATRIX UNIT
0.13MHz 3963 50Hz 23155 This unit is composed of the matrix board, the MATRIX
0.14MHz 3964 100Hz 23160 SWITCH board, and the MODE SWITCH board. It pro-
0.15MHz 3965 1KHz 23250 cesses the front panel matrix input and the data of RIT/
TMHz 4060 2KHz 23350 XIT.
10MHz 4950 3KHz 23450
20MHz 5950 4KHz 23550
30MHz 6950 6KHz 23650 1. YO - DB4 (SCAN)
9.99KHz 24149 Matrix to start and stop the scan operation. When the

* Display frequency is shown when mode is AM.
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" SCAN switch {S23} is pushed, one pulse signal is input to

this matrix to start and stop the scan operation repeatedly.
Two types of scanning operations, Memory Scan and Pro-
grammed Scan, are available.

O

A g




_
-

MATRIX TABLE

IC2 RPSGOT 007 OQUTPUT

Yo Y1 Y 2 Y4 Ys Y7 Y e
Img:onv
S e SCAN
Lse r 1 cLoCK
11
\l \l \
! i
! ! pe o
I 1
usB | 1
il 2 1
] 1 .
\ ] \1
! ! DB 1
I 1
Am | 1 | saL
il 3
| | c
| | P
: ! B2 (U
! |'sPuiT *
cw |
H o« 1]wue .
i I
\ ! \. \ T
! ' o3 |*
ScanNn | vFo VFO ! ! 8
RTTY | ir=——1
Seron| A8 | =B T RIEE v
| 81 | s
MNIANIANANAN AN
pagataps | e===5 0B 4
MEMORY ] I |10SEC |
READ L2 Ii| ser)
!
I \ i \ !
! I l_ os
HA MW 1 ! u" |
%LL ISP —+| FM I 1] I
{GENE) | "\ Em0) I3 :: I
I i '
! " DB
| It 1
i i [TmeR
Il &« V| scan |
| 1] i
| il \ |
! - ' _oa7
] n 3 7/
[ PR | W PSP |
DIAL
PITCH

2. Y1 —» DB4 (VFO A/B)
Matrix to select VFO A or VFO B by the VFO switch
(522).

3. Y1 ~» DB5 (MEMORY READ)
Matrix to select VFO or Memory Channel mode by the
VFO/MEMORY switch {S26).

4. Y1 - DB6 (HAM/GENERAL}

Matrix to select the HAM band mode or general coverage
mode by the HAM/GENERAL COVER SELECT switch
{s6).

5. Y2 - DB4 (VFO A-B)
Matrix to equalize the frequencies of VFO A and VFO B by
the VFO EQUALIZING switch (S21}).
When VFO A is in use, the frequency of VFO A is stored in
VFQ B, and vise versa.
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6. Y2 - DB6 (DISP>MEMO)

Matrix to write the frequency, mode, and HAM/GENE by
the MEMORY WRITE button (S5).

7. YA > DB0 (LSB)

8. Y4 -+ DB1 (USB)

9. Y4 - DB2 (AM}

10. Y4 -~ DB3({CW)

11. Y4 - DB4 (RTTY)

12. Y4 - DB6 (FM)

Matrix to select the operation mode by the MODE SELECT

switch (S7}. The mode is switched in the foliowing order
each time the switch is pushed.




LSB—+USB—~CW—RTTY-—-AM—FM

The mode is set by 1C2, which has six buffers with an
INHIBIT input. By pushing §7, Pin 1 (AIN) becomes low
and set to high level Pin 2 through Pin 7 {IN1-6) in order.
When the Y4 signal is input to Pin 9 (BIN), the same phase
signa! is output from Pin 15 to 10 (OUT1-6) to drive the
mode indicator LED through the matrix of Y4 to DBO-
DBS.

In HAM band mode, USB is automatically selected for USB
operation above 10MHz, and LSB is selected below SMHz.
in SSB mode, only the display frequency is shifted higher
by 1.5KHz in LSB and lower by 1.5KHz in USB without
changing the value of N in the PLL circuit.

13. Y5 - DBO0-DB4 {(Memory Channel}

Matrix to select a memory channel by the MEMORY
CHANNEL switch {514).

MEMORY CHANNEL SELECT DATA TABLE

> D D D|(»2|D D D DD
&2 =

gg B B B B B gg B B B B B
250 1 2 3 4|25, 0 1 2 3 4
1|0 000 ¢ 9]0 00 10
2|1 0 00 of|10|1 0 0 1 0
3!0 1 00 O0|1M|0 1 0 1 0
4|1 1 0 0 o0/[12]1 t 0 1 0
& | 0 0 1 0 0J13{0 0 1 1 0
6|1 0 1t 0 0141 0 1 1 0
7101 1t 0 0|10 1 1 10
g1t 1 1 0 0/[186|1 1 1 10

14, Y7 - DB2(sQlL)
Matrix to input one pulse when the squeich is closed, and
to control the scanning operation.

15. Y7 — DB3 {SPLIT/DUPLEX)

Matrix for split or duplex operation using VFO A and B
by the DUPLEX (SPLIT) switch. This operation is pro-
vided by Q2 and Q3.

16. Y7 —+ DB4-DB7 (DIAL PITCH 14}
Matrix to set the frequency step by the TS and BAND
switches. The band switch has priority.

MEMORY BAND
TS VFO Mode Switching
10Hz steps
(2kHz/t rotation) HAM:
OFF | By faster rotation 8 BAND
50Hz steps /1 rotation
{10kHz/1 rotation) 8CH
1kHz steps /1 rotation GENE.:
ON {200kHz/1 rotation) 8MHz
100Hz and lower digits /1 rotaion
will be cleared as ‘0",
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Y7>DATA STEPS and BAND
DB4 | DB5 | DBE | DBY
0 0 0 0 10Hz
0 1 1 1 50Hz
1 0 0 0 tkHz
1 0 1 1 BAND

17. Y9 - DBO (SCAN CLOCK)
Matrix for the scan control, formed by Q4, IC7b, and R14,
to control the programmed scan, memory scan, etc.

18. Y9 — DBS and DB7 (10 sec. SET/TIMER SCAN)
Matrix for the scan stop by the Sguelch operation. S1 is
to select the complete stop or resume scan after 10-seconds.
This function is available both in the Programmed scan and
Memory scan.

The scanning speed can be adjusted by R14 in the LOGIC
unit.

4-5 OTHER CIRCUITS

4.5-1 SECOND LOCAL OSCILLATOR {2nd LO Unit)
The 2nd LO unit generates the 2nd local oscillator signal
for the 2nd mixer in the MAIN unit. The frequency calibra-
tion and the RIT/XIT controls are performed by changing
the oscitlator frequency.

Q1 oscillates at 10.245MHz with X1, tripied by L1 and L2,
doubled by 3, and fed to a band-pass filter of L3 - L15,
eliminating spurious signals.

A varactor diode D3 is connected to X1 and the oscillation
frequency is controlled by adjusting the voltage across D3
for the calibration and RIT/XIT controls.

The control voltage to D3 is supplied through D1 from the
RIT/XIT contro! on the front panel when the RIT/XIT is
on, and through D2 from a voltage divider of R1, R2, and
R3.

A mute switch Q2 is turned on, by the mute signal from the
PLL unit, to stop the 2nd LO output,

4-5-2 DISPLAY UNIT

This unit consists of the display tube DS15, drivers of iC5,
Q10,.and Q11, and a DC-DC converter of T1 and Q9.

The DC-DC converter supplies —14V and heater voltage to
the display tube, and —5V for the other circuits.

The input signal is fed through J13 of the LOGIC unit to
ICE and drives the display tube to light dynamically. 1C5
-contains such functions as input data latch, clock oscillator,
data memory, segment decoders, etc. Q10 drives the
decimai point with the T-signals from |C5 and the segment
signals.




When the bandwidth of the 9MHz filter is wide enough for
the bandwidth of the 455KHz filter and the SHIFT fre.
quency, this system functions as a IF shift circuit.

TT TN oMMz Fitter
Band width

1

455K Hz
Filter
Band width

[}

\
\
\

L}
N

The towl bandwidth is not changed even if
the 455K Hz filter is shifted.

When the bandwidth of the 9MHz filter is as wide (narrow)
as that of the 455KHz filter, the total bandwidth becomes
narrower as the LO frequency is shifted, and the system
functions as a pass band tuning circuit.

When PBT is shiftad
t0 — side.

Normal iwhan PBT is set
st the center.)

BFO

IMHz
Filter
band width

1 455KHz
i Filter
\ Bandwidth

i

]
I
1

Total

Total
- -~ " bass Band

Pass Band
The receiving signal from IC1 is fed throuph D28 to a
455KHz filier, which determines the selectivity, and then

through an emitter follower Q4, for a low impedance out-
put, to the MAIN unit through J2.

4-1-3 AF SECTION (MAIN Unit)

The 455KHz IF signal from the IF unit is input to 1 of the
MAIN unit, amplified by IF amplifiers Q1 and Q2, and fed
to Pin 5 of the double-balanced demodulator 1C1.

The SSB, CW or RTTY signal is demodulated by the BFO
signal 10 Pin 7 of IC1. The AM signat is detected by D6 and
buffered by Q3.

The detected signal passes through squelch circuit Q10 to
the AF GAIN control on the front panel, by which the CW
sidetone and SSB monitor audio levels are also controlled.

Q10 is turned on when the gate level is high and off when it
is low.

The audio signal controlled by the AF GAIN control is
amplified by Q30 in the CW mode and by Q29 in other
modes. The output signal from the amplifier is selected by
D29 and D30 and fed to Pin 1 of the AF power amplifier
IC5 to drive a speaker. Q30 comprising a phase oscillater
circuit functions as an active filter with the center fre-
guency of about 800Hz.

Part of the demodulator output signal is amplified by Q6
and output to the ACC connector on the rear panel and is
unaffected by the AF GAIN control. {Impedance: approxi-
mately 5K ohm, approximately 0.4Vp-p at SSB or AM 30%
mod.}

{a) BFO circuit (MAIN Unit)

The BFO signal is generated by Q14 and X1, X2 or X3, but-
fered by Q15, fed to Pin 5 of 1C2, where the signal is mixed
with the PBT LO (9.4665MHz} for the 455KHz (+ SHIFT
frequency} BFC signai. L7 and C57 comprises a low-pass
filter.

in the USB mode, D11 is turned on by 8V supplied through
R69, X2 oscillates at 9.0130MHz with C486, and the output
signal is mixed at IC2 for the 453.5KHz = PBT SHIFT
frequency. At this time, D10 and D12 are inversely biased.
in the LSB mode, D12 is turned on by 8V supplied through
R73, X3 oscillates at 9.0100MHz with C52, and the output
signal is mixed at IC2 for the 466.5KHz £ PBT SHIFT
frequency. At this time, D10 and D11 are inversely biased.
in the RTTY mode, for the space signal transmission, Q40
is turned on, Q13 is off, and Q12 is on. Thus C42 is
grounded for X1 to oscillate at 8.01167Hz with C42. The
output frequency of IC2 is 454.82KMz = PBT SHIFT
frequency.

For the mark signal in the RTTY mode and for CW-T mode,
Q40 is turned on and Q12 is off to turn D9 on by supplying
8V through R60. Thus, L6 is grounded to shift the oscillat-
ing frequency of X1 to 9.01150MHz. The output fre-
quency of IC2 is 455.00KHz £ PBT SHIFT frequency.

In CW-R, Q13 is on and D12 is off to supply 8V to turn on
D8 through R59. Thus, L5 is grounded, as well as L6, to
shift the X1 freguency to 9.01070MHz. The IC2 output
frequency is 455.70KHz + PBT SHIFT frequency.

In the RTTY-R mode, Q13 is on and Q12 is off, Q10 is
turned on by 8V supplied to its base through R68. Thus,
the frequency of X1 is determined by L4, as well as L5 and
L&, for 9.009375MHz. At this time D8 and DO are inversely
biased. The output frequency of IC2 is 457.125KHz
+ PBT SHIFT frequency.

The power supply to Q14, Q15, ICT and IC2 is controlled
by Q39 and turned off in the AM or FM mode 1o turn off
the BFO and product detecter.

{b} Squelch Circuit (MAIN Unit)

The AGC voltage is supplied to Pin 6 of 1C6 and the voltage
controlled by the SQUELCH control on the front panef is
supplied to Pin 5. IC5 comprises a comparator for the
voltages at Pins 5 and 6. The output voltage of iC5 turns
on Q22 and Q21, making the gate level of Q10 high to drive
the squelch circuit,

{c) AGC Circuit (MAIN Unit)

The output signal from Q2 is buffer-amplified by Q5 and
rectified by D4 and DS. The rectified signal passes through
the emitter follower Q4 and charges the peak-hold circuit
of ‘R36 and C122. The delay time constant can be varied
by adjusting the AGC TIMING control on the front panel.
In the AM mode, R250 and C123 are connected in parallel
to prevent the AGC from following the AM modulation
signals when the AGC is set at FAST.

The obtained voltage is compared by Q15 and Q16 with the
voltage set by the RF GAIN control, and then output to
the MAIN, IF and RF units as the AGC voltage.




{d) S-meter

The AGC voltage is input through R174 to Pin 2 of IC6 for
inverting amplification, and its output signal is fed through
the SW-C unit to the meter after the level is adjusted by
R172 and R171, which are for the S9 level adjustment and
for the fullscale adjustment.

4-2 TRANSMITTER CIRCUITS

4.2-1 AF SECTION (MAIN Unit)

AF signal from the mic connector is amplified about 3048
by 1C3, and then fed to the VOX GAIN contral and the
MIC GAIN control.

For use with a microphone with a built-in amplifier, such as
the IC-SMb, the gain of the amplifier {IC3) can be reduced
to approximately 6dB by removing R83.

The signal through the MIC GAIN control is amplified by
Q9 and fed to Pin 5 of the balanced modulater IC1, of
which Pin 7 is for the BFO input and Pin 5 is for the DSB
output to the IF unit through J4.

The output is muted by Q7 in the receive mode or in the
CW or RTTY mode. In CW or RTTY mode, a voltage is
supplied to Pin 5 of IC1 through R28 and D6. Thus, the
modulator is unbalanced to output the BFO signal as the
carrier signal.

{a} VOX Cireuit (MAIN Unit)

The signal from IC3 is adjusted by the VOX GAIN control
and fed to IC4, from which the output is rectified by D20
and charges C68.

A portion of the output signal from the AF power amplifier
through the ANTI VOX GAIN control is amplified by VOX
amplifier 1C4 {Pins 1, 2 and 3) and rectified by D22 and
charges C70. Approximately 4V is appiied to C70 by R102
and R105, and 3.3V to C68 when there is no signal.

IC3 is a comparator to compare the output voltages of the
VOX and ANTI VOX amplifiers. At no signal, the ANTI
VOX output voltage becomes higher than that of the VOX,
and the level of IC3 Pin 7 becomes low. While both of the
signals from the mic and AF amplifier vary, when the
voltage at Pin & (VOX) of IC3 becomes higher than that of
Pin 6 (ANTI VOX), Pin 7 becomes high to turn Q17 and
Q18 on. When the VOX switch is on, the SEND line is
grounded for the transmit mode.

The delay time constant is to be adjusted by the VOX
DELAY contro! on the front panel.

(b} Kaying Cireuit

The voltage at Pin 2 of comparater IC8 is higher than that

of Pin 3 when the CW key is up, and the output voltage at
Pin 1 is negative. The output is input to the base of 033 to
set the ALC voltage negative. This operation suppresses the
carrier signal more than 100dB. When the key is down, Pin
2 becomes low and the output from Pin T becomes high to
drive the side tone circuit, to charge C69 to operate the
break-in circuit, and to set the base of Q33 positive. When
the base of Q33 is positive, the ALC voltage immediately
becomes OV. However, the delay time constant of the ALC
circuit for the IF and RF stages is set by R72 and C51, and

provides a proper attack time for CW transmission.

When the key is up, Pin 1 of 1CB becomes negative to turn
off Q42 1o stop the oscillation of the side tone and to stop
charging C69. The base of Q33 becomes negative with
some delay caused by the discharge of C112. In all modes
but CW, Q31 turns off the ALC keying and prevents the
ALC from excessive delay caused by high voitage at the
base of Q33. By use of the base voltage of Q33, the voltage
of Pin 3 of IC7 is kept negative to prevent the ALC meter
from maving out of the scale when the CW key is up.

C112 and R192 are to set the time constant, and R193 is to
determine the carrier suppression,

Keying Timing Chart

KEY DOWN

IC8 PIN1

Q33 Base

Q33 Emitter
{ALC line}

R72, C51 {IF} Time canstant

"'f' by ALC
011 {IF) Gate !

CQutput power
threshald point

Transmitted

{c} c Meter

The collector current of the PA transistor Q4 and Q5 flows
through R20. A voltage across R20.is fed to pins 5 and 6
of IC7 on the MAIN unit and inverting amplified.

The amplified voltage is adjusted its level by R162 and
R166, and fed to the meter when the METER switch (S11)
is set at the Ic position. R162 is for meter deflection
adjustment and R166 is for APC threshold adjustment.

{d) RF, SWR Meter
The forward (FOR) and reflect (REF) voltages detected by




the filter unit are fed to 1C9.

For the RF meter and the SWR set, the forward voltage is
fed to Pin 2 of ICY and its output voltage is adjusted by
R&1 of the SW-C unit and fed through S11 to the meter.
For the SWR, the reflect voltage is input to Pin 5 of iC9
and its output voltage is fed through the SW-C unit and §11
to the meter,

{e) ALC Meter

The ALC voltage is fed to Pin 2 of IC7. The amplified out-
put voltage is adjusted by R201, and supplied to the meter
through $11 on the SW-C unit.

(f) ALC Circuit (MAIN Unit)

The forward and reflect voltages detected by L15 in the
fitter unit are supplied to J15 on the MAIN unit. .

The forward voltage is compared with the voltage set by the
RF POWER control on the front panel by i{C10 (Pins 5, 6
and 7}, and then fed to the IF and RF units as ALC voltage.
Both of forward and refiect voltages are input to 1C10 (Pins
1, 2 and 3) to protect the final transistors by refusing the
RF output power when the VSWR of the antenna load
exceeds 3 to 1. A portion of the output for the Ic meter is
adjusted by R164 and input to Pin 2 of IC2 to control the

ALC voltage by through the increase of the collecter cur-
rent of the final transistors.

When the temperature of the final transistors rises, Q20 is
“turned on by D26 - D28 to control the power control
voitage. R117 is for HIGH POWER adjustment and R113
is for LOW POWER.

4-2-2 IF SECTION

{a} 1F Unit

The carrier frequency from the MAIN unit varies depending
on the mode: DSB for LSB, 456.5KHz: DSB for USB,
453.5KHz; CW, 455KHz; RTTY (mark), 455KHz; and
RTTY {space), 454.83KHz.

The DSB signal output from J9 of the IF unit passes
through D27 and Fl11, to remove unwanted side band to
make SSB signal.

After going through the emitter follower Q4, when the
COMP switch on the front panel is off, the signal passes
through D13 to the RF POWER control on the front panel.
When the COMP switch is on, D13 turns off and D14 turns
on. The signal is fed to an amplifier G5, then clipped by
D11 and D12. To remove the distortion in the clipped
signal, a2 9MHz filter is provided before the adjustment of
the output level by R78 - 1 en the front panel.

The output signal is mixed with the 9.4665MHz local
oscillator signal to 9.0115MHz, and fed through D20 to
FI3 when the COMP switch is off and to F14 when it is on.
The signal is amplified by Q11 and fed to the RF unit
through J12. At the gate of Q11, the ALC voitage is sup-
plied, and the attack time constant is determined by R72
and C51 in the CW mode,

A receive |IF amplifier Q12 functions as a monitor amplifier
during the transmit mode, and feeds the signals to the
monitor cirguit.

(b} RF Unit
The signat from the IF unit is passed through D3 to the
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second mixer, Q5 is turned on to prevent the IF signal
from being fed back to the noise blanker gate.

The input signal to the double-balanced mixer 1C2 is mixed
with the 61.44MHz second LO signal for a 70.4515MHz
signal, which passes through a switching diode D1 and a
dual-tuned filter L2 and L3 to eliminate spuricus com-
ponents, and then fed to a 20dB amplifier Q2.

The output signal from Q2 is fed through D12 to the first
mixer, which converts the signal to the desired frequency.
The converted signal is fed through a band-pass filter for
the operation band and D40 to a 20dB amplifier Q16, from
which the approximately +13dBm signal is output to the
PA unit through J11.

The ALC voltage is supplied to the gate of Q2, and the ALC
attack time constant is determined by R78 and C165.

4-2-3 RF SECTION (PA Unit)

The RF signal input from the RF unit through P1 is ampli-
fied by the class A amplifier Q. The output from Q1 is
converted 10 a balanced output by L1 and amplified by the
class AB push-puill amplifier Q2 and Q3. The negative feed-
back circuit, consisting of C4, R6, L2, C5, R9 and L3,
inserted between the collector and the base of Q2 and Q3,

prevents the amplification factor from varying for various
frequencies.

The idling current of Q2 and Q3 is controlled by the junc-
tion voltage of Dt. The current is set at about 100mA by
R27. D1 senses the heat of Q3 for temperature compensa-
tion by Q2 and Q3.

The output of Q2 and Q3 is fed to the impedance-matching
section L4 and amplified by the class AB push-pult ampli-
fier Q4 and Q5 to provide 100 watts of output power.

06 comprises the bias circuit for Q4 and Q5 using the
regulated voltage. The idling current is set at about 600mA
by R23.

A portion of the output power from Q4 and Q5 is applied
to the bases of these transistors through the negative feed-
back transformer L9 to reduce the variations in the factor
over the frequency range from 1.9MHz to 30MHz. R23is
provided to adjust the idling current and is set so that the
current is 600mA.

The output from Q4 and Q5 is then fed to L10 for imped-
ance conversion and output to the filter unit from P2,
Thermal switches S1 and S2 detect the temperature of the
package of Q4 and Q5, and contro! the cooling fan and the
output power reduction.

I the temperature increases, S2 is turned on around 50 deg.
C to make the cooling fan start to rotate. The fan con-
tinues to rotate even after the mode is switched to the
receive mode, until the temperature decreases to below 50
deg. C,

Temperature —50 | 50-90 ! 90~
Thermal S1 off off on
Switch 82 oft on on
Cooling fan receive off low mid
Speed transmit off mid high | high
Transmit power  {watts) 100 100 50




When the temperature reaches about 90 deg. C, S1 is turned
on and the fan starts high-speed rotation. At the same time,
this switch sends a signal to the MAIN unit through R26 to
reduce the transmit power to 50 watts.

4-2.4 FILTER UNIT

The RF output of the PA unit is fed to the FILTER unit to
eliminate harmonic components. The desired filter ijs
selected by RL1 - RL14, which are controlled by the signal
from the LOGIC unit.

The filtered output signal passes through the SWR detecting

transformer L15 to the antenna connector on the rear panel.

4-3 PLL UNIT

This unit controls the local oscillator signal with a fre-
quency range of 70.55 - 100.45MHz for the first mixer by
use of two locked loops.

4-3.1 REFERENCE FREQUENCY OSCILLATOR
CIRCUIT

The frequency of the reference frequency osciliator is the

.base of all the frequencies of the signals in the PLL unit so
that it must be sufficiently stabilized. Therefore, C3, C6
and C8 are provided for temperature compensation, and the
regulator output voltage of B volts is further stabilized by
the 5V Zener diode.

The frequency of the reference frequency oscillator is
30.72MHz, which is used for the reference signals for the
main and sub loops, and for the in-loop local oscillator
signal.

The division of the divider IC1 and 1C201 is set at 1/1024
s0 that the signals of 10.2dMHz and 5.12MHz are needed
for each IC,

In order to obtain the reference signal (10KHz) for the
main loop, ICE divides the reference frequency oscillator
signal by three and applies a 10.24MHz signal to IC. For
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the sub-loop reference signal (5KHz}, 1C203 divides the
output signal of 1C5 by two and applies a 5.12MHz signal
to 1C201.

4-3-2 MAIN LOOP -

The main loop forms the PLL loop to provide the 1st LO
output, and is comprised of the combination of the mixed
down system and the divider system.

The VCO output frequency Fv is given as;
Fv=FLo + N x Fref

The output frequency is changed by varying the FLo and
N.

The frequency of the reference frequency (Fref) is 10KHz,
By changing the dividing ratio N of the programmable
divider, the VCO output frequency is changed in 10KHz
steps. If a frequency change of less than 10KHz is desired,
FLo can be altered to change the VCOQ output frequency.
FLo can be changed in 10Hz steps over the 9.99KHz band-
width. Thus, as a whole, the freguency of the PLL can be
changed in 10Hz steps over the 30MHz bandwidth.

MAIN LOOP
Reference ic1 Q607 018~Q21 Q22 023,025
Freguency
— pP.D LoopP VCO X 4 BUFF LO AMP 20 1st Lo
ot FILTER
(10KHz2)
026
BUFF
181,C2
{Pulse Swallow SyStBITI) [2]] 6,0';7 IC3
PROGRAM-
MABLE AMP BPF MIX
DIVIDER
{} 1N Fv-FLo ’|\
N DATA ' Flo
{3960~6950) In-toop LO
{a) PLLIC {c} Loop System

IC1 {(M54929P) is a multi-function IC containing a phase
comparator, a programmabie divider, a reference frequency
oscillator circuit, a divider, and a control counter for the
swallow counter. By using IC1 with IC2 {Mb4466L, a
swallow counter), it can perform pulse swallow dividing.
This combination forms a programmable divider which
features a large dividing ratio and allows operation even in a
higher frequency region. Compared to conventional cir-
cuits, fewer components are required and the combination
allows the PLL to be locked in steps as small as 10Hz,

{b) vCO

The performance of the VCO is very important for PLL
operation. In order to obtain a high carrier-to-noise ratio
{C/N) and a stable oscillator output in this radio, therefore,
four separate VCOs are used, each assigned for a quarter of
the whole necessary bandwidth. The division of the VCOs
reduces the burden on one VCO that would otherwise
provide frequency changes over the entire bandwidth.

The power supply for the VCOs is doubly regulated as that
for the reference frequency oscillator, Furthermore,
coreless coils are used for the oscillator coils in order to
obtain a high Q@  as well as immunity from external in-
duction.

In addition to these features of the circuit, the care for
grounding points on the printed pattern board and alloca-
tion of components, and utilization of the stout shielding
case allow a high C/N ratio.

The output of the VCO is divided into two components
after passing through the buffer amplifier Q22.

One component is amplified by 023, and after impedance-
matching by 025, output to the RF unit as the 1st LO,
The output level is about 0dBm/500hm.

The other component is fed back to the PLL loop through
the buffer amplifier Q26. A common base amplifier circuit
providing a high isolation performance is used for the buffer
amplifier so as to prevent the spurious components from
feeding back to the 1st LO; the spurious components arise
from various frequency components in the PLL loop. The
VCO signat is then mixed with the in-toop LO FLO by IC3
for_heterodyning. The output from the mixer is passed
through the band-pass filter with a bandwidth about 35 -
75MHz to eliminate the spurious components. The output
is then amplified by the cascade amplifier Q16 and Q17,
and input to IC2 to form the PLL. It is noted that a pair of
diodes D10 and D11 is added to the input of IC2 in order
to {imit excessive input voltages.

{d} In-Loop LO

The in-loop LO controls the main loop in 10Hz steps in
terms of heterodyning the VCO signal.

The output frequency of the sub loop is too low to use
(230.00 - 239.99KHz}. Therefore, the output is mixed
with the reference frequency oscillator output by G4 and
converted to an appropriate frequency by heterodyning to
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LOOP LPF MIX > BPF AMP O IC3
REF
0131
Q10

give the indoop LO. The heterodyned output is passed
" through the monolithic filter FI1 to eliminate the spurious
“components and fed to 1C3 after amplification by Q15.

(e} Loop Filter and Mute Circuit

The loop filter of the main loop uses an active filter com-
posed of 6 and Q7. The loop filter as well as the VCO is
important for the performance of the PLL, and it deter-
mines the lock-up time and the C/N ratio. The lack-up time
and the C/N ratio are a conflicting relation to each other.
That is, if the time constant of the loop filter is determined
s0 as to make the lock-up time faster, the C/N ratio will be
decreased. In order to solve this problem, a variable resistor
composed of an FET is inserted in the loop filter in the
PLL. Thus, if the frequency is changed more than a certain
level at one time the lock-up time becomes faster by
making the time constant of the loop filter smaller, while
making the C/N ratio greater by setting the time constant
larger for normal operation.

The circuit to change the time constant Q5 is driven by the
mute signal. Namely, if the mute signal is generated by the
main loop or the sub loop because the loop is uniocked or
the frequency is changed more than a certain level at one
time, the circuit starts operating.

The mute signal coming from IC1 and IC201 of the main
loop and the sub loop is processed by Q8 and Q9 to have an
appropriate voltage and a time constant and is fed to Q5,
Q13 and Q24, Q13 and Q24 switch the bases of the tran-
sistors of the output amplifier for the 1st LO and the 2nd
LO, so as to halt the LO outputs, respectively.

Because of this switching operation, even if the PLL is
unlocked or the frequency is changed more than a certain
level at one time, the system does not transmit/receive a
frequency other than the desired one and the locking opera-
tion is completed faster.

. programmable divider,

4-3-3 SUBLOOP

This loop forms the locked loop using the divider to pro-
vide in-loop LO for the main loop.

The reference frequency is 5KHz and the VCO can be
locked within the frequency range of 115.00 - 119.995MHz.
The output signal of the 4.995MHz bandwidth with a 5KHz
resofution is divided into 1/500 by {C204 and 1C203 to
provide an output ranging from 230.00 to 239.99KHz
(i.e., 9.99KHz bandwidth) in 10Hz steps. This output is
led to the main loop.

The VCO output is input to IC202 as well as to 1C204,
passes through the loop filter composed of 1C201, and
controts the VCO to form a PLL. The pulse swallow
counter composed of the combination of 16201 and 18202,
as in the main loop, is used in this loop. Therefore, the fre-
quency can be changed by changing the dividing ratio. The
same reference frequency as the main loop of 10.24MHz is
divided by 2 by /C203 and then divided to be 5KHz by
the divider of 1C201.

4-3-4 PLL DATA

The PLL needs data that set the dividing ratio N of the
The data is sent from the LOGIC
unit. The contro! data to switch the VCO is also sent from
the LOGIC unit. The data to set the dividing ratio, called
the N-DATA, is sent dynamically, while the data for the
VCO is sent statically.

Since IC1 changes the dividing ratio of the divider, the data
{1/1024 constant) is also sent,

{a) How to Derive the N-DATA

Since there are two locked loops, there are two kinds of
N-DATA. Even if the output frequencies from the PLL in
alt the modes are the same, the display frequencies are
different depending on the operating mode. Namely, the
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same frequency is displayed for CW, RTTY, AM and FM,
while the LSB frequency is displayed 1.5KHz higher and
the USB frequency 1.5KHz lower.

The method to derive the N-DATA for all modes except
SSB is shown below.

Example: 14.0750MHz

Main Loop
Ignore the digits equal to or lower than 1KHz of the dis-
played frequency and let the obtained frequency be F1,
then:

N =F1x 100 + 3950

Where F1 is 14.07 for the case shown above. Thus, we get:
N =14.07 x 100 + 3950 = 5357

Sub loop
Let the frequency shown in the digits equal to or lower
than 1KHz of the displayed frequency be F2, then:

N = F2 x 100 + 23000

Where F2 is 5,00 in the case shown above. Thus, we get:
N = 5.00 x 100 + 23000 = 23500

Note that the digit for 10Hz is not displayed.

To get N for other modes, add 1.5KHz to the displayed
frequency for USB and subtract 1.5KHz from the displayed
frequecy for LSB, and then follow the steps shown above.
For the value of N as derived in the above way, the dividing
ratio of the programmable divider is 1/N.

Fig. 1 CPU Pin Connection
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4-4 LOGIC UNIT

The functions of this unit include controlling the frequency,
processing BPF and LPF signals and mode signals, data out-
puts for the PLL unit and DISPLAY unit, etc. This unit is
composed of an 8-bit N-MOS CPU, a 4-bit 1K word C MOS
RAM, a multi-purpose custom IC, |/O expander I1C's, etc.

4-4-1 CPU

Functions are assigned to the pins of the CPU as shown
betow. The interrupt pins are assigned to the tuning con-
trol to which the highest priority is given. The pins where
no function is assigned are ieft unconnected.

Addresses are assigned not only to ROM and RAM, but to
afl the other peripheral devices. )

The CPU's port addressing and its memory maps are shown
in Figs. 1 and 2.

4.4-2 CPU INPUT CONTROL CIRCUIT
A multi-function custom IC, 40-pin DIL package C MOS IC,
is used. {(Refer 1o Fig. 3.)

{a) An external L and C are connected to Pin 18 and Pin
19 to give about a 100KHz clock signal.

{b) ATS of Pin 32 gives a high level if the tuning control is
rotated faster than a certain speed, which can be set by
the vaiues of C6 and R7 connected to TC of Pin 21,
The high level is used as a strobe signa! which switches
the dial-pitch (tuning rate) of the matrix input.

{c) M1 and M2 at Pin 38 and Pin 37 are used to switch the
mulitiplication factors of the input pulses from the

Fig. 2 CPU Memory Map

0000

CPU INTERNAL ROM




tuning control. Two hundred pulses per one rotation
are obtained by 50 pulses x 4 (quadri-speed mode).

Fig. 3 Custom 1/0 Control IC Pin Connection
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SECTION 5 BLOCK DIAGRAM
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INSIDE VIEWS

SECTION &
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6-2 BOTTOM VIEW

LOGIC UNIT—— 338 S . : S PLL UNIT
: VCO UNIT
Backup Lithium Battery
’ o
RAM UNIT —e———— SR 2nd LO UNIT
REGULATOR UNIT——3 ; LPL UNIT
X1 (30.72MHz

Reference Freq. Crystal}

Brake Adjustment Scraw

6-3 RF UNIT

RL2 {Preamp ON/OFF Relay) 1 For Optional Marker Unit

RL1 (Transverter Relay)

Band-Pass
Filters

1st LOC Input 2nd LO Input
2nd Mixer
Ist Mixer FL1 « FL2 {70M15B Crystal Filters)




SECTION 7 OPTIONS INSTALLATION

The foliowing tools are needed for the installation of the
options:

Diagonal cutters
Soldering Iron (40W)
Soldering tool

Philips Screwdriver
Screwdriver

Solder
De-sotdering braid

Before performing any work on the set, make sure that the
power cord is detached from the transceiver.

Remove the top and bottom covers by unscrewing the six
screws each on the top and bottom, and the three screws on
each side, while taking care not to ‘damage the internal

speaker, and unplug its connector.

7-1 INSTALLATION OF OPTIONAL FILTER

7-1-1 OPTIONAL FILTERS PREPARED
We have prepared various optional filters as follows.

After optional fifters are installed, the PBT switch, FILTER
switch and PASS-BAND SHIFT control function as follows:

1. When the set is in SS8 mode.

1T S TCH)
R e T RGe T L ELLE) s
i isa / s
(e
J i Cruaexia
i HF WIOE  FL30 WIDE iF ’ WIDE o rFiasa WDE
sorrsamg [ FINIFT BHIETS ¢ p—
rev. r;’ MARAOW NARROW, rar ,"‘ NARROW nmm,”
/ H sasesin) .
[ =l Al
: TEILTRR B0 TOH) L’I el ; {
PBT SWITCH FILTER SWITCH BAND WIDTH PBT CONTROL
OFF (IF SHIFT) | OFF (WIDE) 2.2KHz/2AKHz IF SHIFT
QFF (IF SHIFT) | ON (INARROW) 2.2KHz/2.4KHz {F SHIFT
ON {(PBT) OFF (WIDE) 23KHz ~ 0.8KHr | EFFECTIVE
ON (PBT) ON INARROW} 23KHz ~ 0.BKHz ; EFFECTIVE

2. When a CW narrow filter is installed.
{This can be used in RTTY mode.)

FAcqUEncy |  CHamactemisics | UARGE
FLA5_ | 9.0116MHz | 500H2/—6dB, 1.6KHz/—50dB_ | CW-RTTY
FL54 | 9.0115MHz | 270Hz/—6d8, 1.1KHz/—60dB__| CW-RTTY
FLA4A | 4560KHz | 24KHz/—6dB, 4.2KHz/—60dB_| SSB
FL-52A | 456.0KHz | 500H2/-6dB, 1,0KHz/—60dB__{ CW-RTTY
FUE3A | 458.0KHz . | 250Hz/—6dB, 460Hz/—60dB | OW-RTTY

CFaMnoK
orPi-4an  WDE

Fle
vorimn_ [ T
—— - i ]

WIDE  fLap  WIDE )
AT L T
1. : 5
PRT. WAR-|  FLAR WARROW FRT A NARROW
/ Row | orFise ' ! wow | orFLAA !
, ! [ ’
: ] !
J i !
!

/ /
S __IFILTER sWITCMI ] ! !

wiDg

The I1C-745 has three positions for installing optional filters.
The “C” position is for 9MHz filter, one of FL-45 and
Fi-54, the "E"” position for a 455KHz filter, FL-44A
(replacing the original ceramic filter with this), and the “F”
position for a 455K Hz filter, one of FL-52A and FL-53A,

CFW455IT

PBT SWITCH FiLTER SWITCH BAND WIDTH PBT CONTROL
OFF (IF SHIFT} | OFF (WIDE) 22K Hz/2AKHz IF SHIFT
OFF (IF SKIFT} | ON INARROW) *250Hz/B00H: *IF SHIFT
ON (PBT} © OFF (WIDE} 23KHz ~ 0.BKHz EFFECTIVE
ON (PBT!I ON (NARRCW} b -

When FL-52A or FL-53A is installed, If only FL-45 or

FL1-54 is installed, the set does not work.

When both 9MHz and 455K Hz filters are instalied, the

PBT is effective and the bandwidth will be varied from
- BOOHz (or 250Hz) to almost 0. If both filters are not

installed, the set does not work.

-



oy

3. When the set is in AM mode.

PBT SWITCH)

BMISA i CFRMSEIT

h

!E

! L [T
et smirT ! WIDE| o Free’ [wioe
aotipmne / . ?
—r——a5EKH
e . ; K
PBT { nanrow NARROW ! BT Janmow NARROW,
b

B L i D N

PBT SWITCH |FILTER SWITCH | BAND WIDTH PBT CONTROL
OFF {IF SHIFT} | OFF (WIDE) 6.0KHz IF SHIFT
OFF {IF SHIFT} | ON {NARROW) 2.2KH2/2.4KHz | IF SHIFT
ON (PBT} OFF (WIDE) 6.0KHz IF SHIFT
ON (PBT) ONM (NARROW] | 2.2KHz/24KHz | IF SHIFT

7-1-2 INSTALLATION OF FL-44A

{Replacing the original ceramic filter by FL-44A)

1. Unscrew the five screws retaining the IF unit board
shown in the photo. Then turn the board over to the
front side sc that the foil side of the board can be seen.

2: Remove the solder from the ceramic filter sub-board on
the iF unit board shown in the photo below, using &
de-soldering braid, then remove the sub-board.

3. Insert the FL-44A to the position where the ceramic
filter was instalied (shown in the photo below) and
retain it by using the two supplied nuts, then solder its
terminal pins.

4. Replace the [F unit board, and top and bottom covers.

5. No adjustment is required for operation.

Rermove the filter sub-

board and install FL-44A
here

7-1-3 INSTALLATION OF FL-52A/FL-B3A

1. Unscrew the five screws retaining the |F unit board
shown in the photo above. Then turn the board over to
the front side so that the foil side of the board can be
seen.

2. Insert the FL-52A or FL-53A to the position where is
shown as “OPTION FILTER" for FL-52A and FL-53A,
and retain it by using the two supplied nuts then solder
its terminal pins.

3. in the CW or RTTY mode, the FL-52A or FL-53A is
selected when the FILTER switch on the front panel is
pushed in, and the filter gives 500Hz/—6dB or 260Hz/
—6dB pass-band for both the CW and RTTY modes.

4, When the PBT function is desired, instali FL-45 or
FL-54, If FL-45 or FL-54 is not installed, the set does
not work when the PBT switch and FILTER switch are
pushed in.

7-1-4 INSTALLATION OF FL-45/FL-54

1. Unscrew the five screws retaining the IF unit board
shown in the photo. Then turn the board over to the
front side so that the foil side of the board can be seen.

2. The location for the filter is shown in the photo, The
holes for mounting the legs and the leads of the filter are
predrilled. Be sure to orient the filter so that the label
on the top of the unit is facing the same direction as the
other filter already mounted in the set. Insert the filter
flush with the board, bend the leads and legs flush with
the opposite side of the board and solder them in. Trim
the leads even with the solder points. This completes
the installation. Replace the IF Unit, and the screws.

Install FL-A5 | .
or FL.54 hers. M =

3. The instatled filter gives PBT function only when
FL-52A or FL-53A is instalied. If FL-52A or FL-53Ais
installed alone, the set does not work when the PBT
switch and FILTER switch are pushed in.

7-2 MARKER UNIT IC-EX241

This unit generates marker signals to calibrate 1C-745's
operation frequency. The marker generator puts out
accurate 100KHz or 25KHz signals on the entire band, and
gives easy and accurate frequency calibration.

7-2-1 ASSEMBLY PROCEDURE
1. Install this unit in the position as shown in the illustra-

tion, using the attached screws.

2. Plug P3 (3 pins) of the set to J1 of this unit.



3. Piug P1 (2 pins) of this unit to J12 of the BF unit.

4. Replace the speaker cord connector, and top and bottom
covers,

: 2
MARKER UNIT
o
3t ’

7-2-2 CALIBRATION OF THE MARKER
1, Set the MODE in the CW and BAND on the 10MHz
band.

2. The FREQUENCY DISPLAY will show *10.050.0".
Turn the TUNING CONTROL knob to tune to WWV
{or other standard frequency station} on 10.000.0MHz,
and a 800Hz beat tone will be heard. Set the TUNING
RATE switch in OFF position for fine tuning,

3. Set the MARKER Switch on the top cover in the "*100K"*
or “25K"” and adjust the MARKER CALIBRATION
CONTROL on the top cover, so that the two tones are
of the same pitch {in zero beat).

7-2-3 CALIBRATION OF THE TRANSCEIVER

1. Set the MODE in the CW. Tune tc the lower band edge
of the band you want to calibrate, as an example,
*21.000.0",

2. Ground the KEY jack on the rear panel so that the CW
side-tone becomes audible. {Don't transmit.}

3. Set the MARKER switch in the 100K or 25K", and
adjust the FREQUENCY SET CONTROL of the set so
that the two tones are of the same pitch (in zero beat).

4. The frequency calibration is sufficient on a frequency on
the same band,

7-3 FM UNIT IC-EX242

This unit has a 9.0115MHz FM generator, 3rd IF amplifier,
and FM detector circuits that will upgrade the 1C-745 to &
complete all-mode transceiver. The unit provides a clear,
powerful £M signal, and interference-free steady reception
for 20MHz FM and/or 8 VHF/UHF transverter.

7-3-1 ASSEMBLY PROCEDURE
1. Install this unit into the position shown in the illustra-
tion, using the attached screws,

2. Unplug P3 (2 pins with a coaxial cable) which is
plugged into J12 of the IF unit, and then plug it into
44 of this unit.

3. Plug P33 (3 pins with a shielded wire and red wire}
from the IF unit, into J1 of this unit.

4. Plug P34 (7 pins with a shieided wire, red, orange,
yeliow, green, and purple wires) from the front panel,
into J2 of this unit.

5. Piug P37 (3 pins with brown, blue and yellow wires)
from the front panel, into J3 of this unit.

6. Plug Pt (2 pins with a coaxial cable} of this unit, into,
J12 of the |F unit.

7. Plug P2 {3 pins with a coaxial cable and green wire) of
this unit into JB of the |F unit.

8. Plug P3 (2 pins with a shielded wire) of this unit, into
J5 of the MAIN unit.

9. Replace the speaker cord connector, and top and
bottom covers. '

10. No adjustment is required, and the unit provides a
complete FM operation.

7-3-2 OPERATION

Refer to page 3 - 12 for the FM operations. When you
would like to use a discriminator-meter, connect a zero-
centered meter {£tB0uA - 100uA) across Pin 1 and Pin 8
{ground) of the ACCESSORY socket on the rear panel of
the set.

ACC socket Zero-centered meter

1T,
]

Insert a trimmer resistor if the meter swings too much.

*




7-4 ELECTRONIC KEYER UNIT IC-EX243

This unit provides automatic keying function with an
iambic paddle. This unit is built with a single CMOS IC.
Features designed into this IC include contact debouncing,
RF immunity, setf-completing character generation, dot
memory and weight control.

The keying speed can be changed between 5 - 45 wpm by
the VOX GAIN/KEYER SPEED CONTROL on the front
panel of the set.

7-4-1 ASSEMBLY PROCEDURE
1. Install this unit into the position shown in the illustra-
tion using the attached screws.

~

. Plug P30 which is presently inserted to J24 of the MAIN
unit, into J1 of this unit,

[2)

. Plug P53 which is presently inserted to J23 of the MAIN
unit, into J2 of this unit.

4. Connect an iambic paddie with a 3p 1/4 inch key plug
as shown in the following illustration,

DOT

5. Piug the key plug to the KEY JACK on the rear panel.

6. Check the operation of the keyer. If you would like to
increase the weight (to alter the dot-space ratio), turn
the weight controf on this unit clockwise for your
favorite position.

7. Repiace the speaker cord connector, and top and bottom
covers,

7-4-2 OPERATION
Turn the VOX GAIN/KEYER SPEED CONTROL click on,

and adjust keying speed by turning the control further
clockwise for the most comfortable speed for you.

When you don’t wish to use the keyer, turn the VOX
GAIN/KEYER SPEED CONTROL completely counter-
ciockwise and click off. Then connect a hand key to the
KEY JACK on the rear panel.

7-5 BUILT-IN POWER SUPPLY UNIT
ICPS35

7-5-1 SPECIFICATIONS
Number of Semiconductors
Transistor 5
IC 2
Diode 4
input Voltage
110/220Vv AC (50/60Hz)
Allowabie Voltage Fluctuation
+10% of input voltage
{suitable line voltage)
Input Capacity
B50V A (at 20A load)
Output Voltage
13.8V DC Negative ground
Max. Load Current
20A {10 mins ON/10 mins OFF)
Dimentions
194(W) x 50{H} x 186(D) mm
Weight
Approx. 2.3kg
Kit Included
Main Unit
Insulation Spacer
Power Socket Unit
AC Power Cord
Spare Fuses
Instaliation Screws
Insuiation Washers

DON - = ==

7-56-2 PREPARATION

Before performing any work on the set, make sure that the
power cord is unplugged from the transceiver.

Remove the top and bottom covers by unscrewing the six
screws each on the top and bottom, and the three screws
on each side, while taking care not to damage the internal
speaker, and unplug its connector.

7-6-3 ASSEMBLY PROCEDURE

1 Turn the transceiver upside down. Remove the “PLATE
{A)” attached to the rear panel by unscrewing four
screws. These screws will be used later.

2 Attach the main unit {power supply} toc the bottom
cover with supplied screws and insulation washers, At
this time, insert the insulation spacer between the main
unit and the bottom cover,




Serew

Insulation
Washer

5 Connect the internal speaker connector and replace the

bottom and top covers of the set.
Plug P1 of the power supply unit to the DC Power
Socket of the set.

7-6-4 OPERATION

1. Connect the DC output plug, P1, of this unit into the
transceiver DC power Socket securely. At this time,
make sure that:
A. The power switch on the transceiver is OFF.
B. The T/R switch is in the RECEIVE position.
C. The PTT switch on the microphone is not depressed.
D. The VOX switch is in the OFF position.

Insulation Spacer

Main Unit

3 Pass the DC power cable attached to 1 through the hole
of the AC power socket plate as shown in the illustra- 2. Connect the supplied AC power cord into the AC power
tion, then insert the bushing into the hole, socket {newly installed) on the rear panel of the tran-

Attach the AC power socket plate to the position which
was attached the PLATE (A) before, by using the screws
described in 1, so that the AC power socket is toward

sceiver.
Then connect the AC power plug into an AC power
outiet.

the bottom of the set.

Power Socket Unit

[TETTITITYITITITTINTITINY
=

Fuss Holder

AC
outtet

Pass the DC power .
Cablae through this hale.

DC Powsr Sockat 3. By turning the transceiver power switch ON, this unit
will be turned QN and supply a BC 13.8V to the tran-
sceiver.

P S 7-5-5 CAUTION

1. Ground the GROUND TERMINAL of the set with as
short @ wire as possible to prevent electrical shock, TV,
BCI and other probiems.

2. This unit stops the output voltage with a protection
circuit, when output voltage is shorted or consumed foad
current exceeds 28A., When the output voltage is
stopped, turn the power switch of the transceiver OFF
and remove the cause of the problem.

3. If the fuse blows, replace it with a 10A {at 117V) or BA
{at 240V) fuse after checking the cause of the problem.
Use a Philips (+) screwdriver to open the holder. The
outside ring of the holder cannot be rotated,

4 Pass the connector, P2’, from the power socket unit to
the inner chassis through the hole of the rear chassis.
Then connect it with the connector, P2, from the main
unit of the power supply.
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7-6 OTHER OPTIONS

IC-PS15 1C-PS30 c-sp3
AC POWER SUPPLY AC SYSTEM POWER SUPPLY _ EXTERNAL SPEAKER
13.8V 20A 138V 25A

ul

IcC-SM6 sSmvV-8 c-HP1

ELECTRET CONDENSER TYPE ELECTRET CONDENSER TYPE
DESK MICROPHONE DESK MICROPHONE HEADPHONES

{2-LINE SELECTABLE)

s =

c-ve12 IC-2KLPS 1c-2KL

MOBILE MOUNTING ATTENDANT POWER SUPPLY 500W SOLID-STATE
BRACKET FOR IC-2KL LINEAR AMPLIFIER

1C-AT100
(100w}

IC-ATS500
- (500W)

AUTOMATIC
ANTENNA TUNER




REAR UNIT CONNECTOR CONNECTIONS

PA BOARD
B-702
(42447)

P2 P[] ToRF UNIT J11
To FILTER UNIT ¥ To ACC UNIT 48
N
P& P35 ‘
To FILTER UNIT P2 NIT. [ P3| ToaCC UNIT 48

To ACC UNIT Te RF UNIT To RF U
g (P4 39

J N3

o o

P1

]

£o-

CONNECTOR
BOARD B-781
42520

To RF UNIT
H1

o}

jm‘l'—

L +]
ToFILTER

UNIT

B

FUSE HOLDER (F1}

N
|

|

P4 e7

To POWER
SWITCH (82}

To ACC UNIT

To ACC UNIT
36, J7 48




REAR UNIT DISASSEMBLY

ICOM SCREW
N (B} &

g |
meoe | UUUUUUUUTUOUUITT

i
(YN N r 2 A
PA SHIELDING CASE
g 30329
3 SRE CRURY CRERS
SETSCREWIAl  exr. spuack ﬂ Jl
% % HSJ0779-01A SET SCREW (A} l \
PLATE (A} exze NUT 3x6
42156 |
=== WASHER
- i
m i | o
11 1 | I 1
A
DC MOTOR 3
MB312U27 -
E ACC SOCKET H % SET SCREW (A} [l
1625-24R 3x6 . ;
< Ky aACK Ry R MOTOR BRACKET"‘L I =
> 42346 Vst
= )
EE | BEw
DCPOWER SOCKET 41 FAN PROPELLER (A}
LLR-6 42081 ]
‘ PA SHIELDING COVER
4250
I
PLATEC .
42439 |
SET SCREW {A} % SET scn
3x6

8§-11




1COM SCREW
Bl S

|

A

J'

WASHER M3 <
FLAT WASHER M3 T

¢
r A N r‘ N N F M ~
U \/ J L U J \ \J
'
STUD (3}
40033
SPLING

ANT CONNECTOR
{MR-DS)

THERMAL SWITCH

SET SCREW (A)

L ]

PA TRANSISTOR MOUNTING

7T

50

QHDIOM

ss-rscnew (A} % l
%

% SET SCREW (A)

3x18

THERMAL SWITCH CLAMP
41927

SPACER (D)
40217

PA TRANSISTOR
2502904 '

PA BOARD

¢

B-702A (42447)

TAPPING SCREW
3x6 ROUND Bt

T 1 ¥

HEAT SINK 20156

l I CONNECTOR

SQ-2064
!

L

REAR PANEL
30354

- DC MOTOR
M6312U22

(A)

BRACKET

Use 9480333

t
MOTOR SCREW (A
B & m2x23Rotno

SET SCREW {(A)
3x6

M3 LOCK WASHER &=

SET SCREW (A)
ix6

& M3 LOCK WASHER

CONNECTOR
KC21-0060

CONNECTOR BOARD
B-781 42520

=7| M3 GROUNDING LUG

LEAD CLAMP
M3 GROUNDING LUG[Y i 59TC4722 < M3 LOCK WASHER
o - M3 x 6 ROUND
M3 NUT
é SET SCREW {A}
3x6
-
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FRONT PANEL PARTS 1

METER M1(

LED HOLDER A {42158)

FRONT DIECASTING (20144}

AGC TIMING CONTROL KNOB N-56A {42037)
AGC TIMING CONTROL K1221101G-6N1212-1MA

NB LEVEL CONTROL KNOB N-56A (42037}
NB LEVEL CONTROL K121BOOOME-1KB

NB SWITCH KNOB N-56A {42037}
NB SWITCH SRU1023

VOX DELAY CONTROL KNOB N-56A (42037)
VOX DELAY CONTROL K121BOCOME-1MB

) VOX GAIN CONTROL KNOB N-56A (42037}
VOX GAIN CONTROL K1221101E-5N1212-10KB-500KC

MEMORY CHANNEL SWITCH KNOB N-42 (41857}
MEMORY CHANNEL SWiTCH SRS101G :

TUNING CONTROL KNOB N-60 (42222)
ROTARY ENCODER LA24007




IF UNIT

IMETER M10

MAIN UNIT
CHASSIS {10003)
SWITCH PANEL (30304}

LED HOLDER B (42159)

IF SHIFT/PBT CONTROL KNOB N-48 (41939)
IF SHIFT/PBT CONTROL 52011G503-10KB

NOTCH FILTER CONTROL KNOB N-48 (41939)
NTCH FILTER CONTROL S2011G503-10KB

INCREMENTAL TUNING CONTROL KNOB N-47 (41939)
INCREMENTAL TUNING CONTROL K121B000GE-10KB

METER SWITCH KNOB N-43 (41933}
METER SWITCH SBU1026

MIC GAIN CONTROL KNOB N-45 (41936) RF POWER CONTROL KNOB N-69 {42393)
MIC/POWER CONTROL K12C20003-10KB-1KB-10KB

SQL CONTROL KNOB N-45 {41935) TONE CONTROL KNOB N-69 {42393)
SOL/TONE CONTROL K12C1000J-10KA-10KB x 2

AF GAIN CONTROL KNOB N-45 {41235) RF GAIN CONTROL KNOB N-62 (42393}
AF/RF GAIN CONTROL K12B6000M-10KA x 2
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IF/MAIN UNIT SIDE CONNECTOR CONNECTIONS

P TTTODOUoCDUCuOIT K
al MUY g,

— ——W
17
O o To FILTER/ACC UN

o MAIN BOARD ©
IF BOARD 4 B-775 (42173)
B-776 (42174) _ - _
i — * E’
Fi BOARD B-533 {42288) E H‘E : :
kg =
7 o -“ i
| A
5
..... 1
B o
24

[ -]l
IOmr—-n _‘7| = ) \ Wi
{ 2 — P10
e
RF
L | l
WIRING HARNESS
L ]] To REG BOARD ”

[E="To VR-B BOARD

To SW-D BOARD
-, To POWER SWITCH

N A ‘-\‘\
(0)

WY @ ww T




LOGIC/PLL UNIT SIDE CONNECTOR CONNECTIONS

i

To FILTER
BOARD
Je n @ 1 ) o) ©
O
P2 ﬂ ”
- O
- 79 SHIELDING ToRF
CASE (42269} BOARD ﬂE
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g REG [—UN GH
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g || {42444) m 2 263 SHIELDING
EEE KET, FLAT COVER {42490}
1379 ‘
To MATRIX
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J7 16
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SECTION 9 MAINTENANCE AND ADJUSTMENT

9.1 RECEIVER ADJUSTMENT
Adjustment Adjustment conditions Unit Measurement location Adjust Value Unit  Adjust point
INSTRUMENTS (1) STANDARD SIGNAL
REQUIRED GENERATOR {SSG} I 1::sTANuAuD
FREQUENCY RANGE I M I EIGNAL
0.1 —~ 4DMHZ METER GENE“FGA?TDH
OUTPUT LEVEL
{toaded value)
t—20 ~ +‘|C;0dB a ek
'0dB=1 ,U.V 3 ANAL
{20 ACMILLIVOLT METER SrRaren
MEASURING RANGE
10mV ~ 3V
(3] EXTERNAL SPEAKER
{MPEDANCE 8 ohms
TOTAL GAIN 1. | « MODE : SSB ® Connect the SSG to the | Adjustto maxi- | RF L20, L21
*BAND : 14MHz ANT connector. mum AF out-
¢ PRE AMP : OFF ® Connect the AC millivolt | put.
¢ P.B.T: Center meter and external spea-
e NOTCH : OFF ker 1o the EXT SP jack. IF Lg
e NB: OFF
s SQL : MIN
® RF GAIN : MAX MAIN | L1, L2, 13
& TONE : Fully clockwise
® AGC: OFF
®Set the output level of the
55G to —10dBy.
2. | * AGC: Canter Adjust the AF |FRONT | AF GAIN
® Set the output level of the GAIN controf PANEL
58G to +40 ~ 60dBu. to get 2.5V AF
output.
3.} ®«Turn off the output of the Adjust R2 so | MAIN | R2
S5G. that the noise
level is 30dB
down (about
80mV)  from
2.6V.
CW PREAMP 1.« MODE : USB ® Connect the SSG to the | Tune to get |FRONT Tuning
GAIN *Set the output leval of the ANT connector. maximum AF § PANEL | control
SSG to 0 ~ 60dByu. . ® Connect the AC millvolt | output.
Sead Pl iy, meter and external speak-
Ria s S or 10 the EXT SP jack.
2. | Keep the condition of 1., and adjust the AF GAIN control to get TV AF output.
3.| * MODE : CW Tune to get [FRONT | Tuning
®Set the output level of the’ B800Hz beat | PANEL | Control
S5G to +40 ~ 60dBy. tone end maxi-
mum AF out-
put.
4. Keep thecondi- | MAIN | R14%
tion of 3., and
sdjust R141 to
get 1V AF gut-
put.
S-METER 1.| e MODE : USB S-METER of the set. s9 MAIN | R172
*BAND : 14MHz .
®PRE AMP ;: OFF
¢ P.B.T : Center
® AGC : Center
#Set the output level of the
SSG to +30dBy.
2. | ®Sat the output level of the 59 +60d8B R171
$5G to +94dBy.
3. | Repeat adjustments of 1. and 2. several timas,
Confirm that the meter is full-scaled when the RF GAIN control is turned fully counterclackwise, and does not
deflect in the FM mode.
NOISE BLANKER | 1, [ # MODE : USB RF Connect and oscilioscope | Adjust to pet | RF L22 ~ 124
Apply pulse noise to the ANT te D7. maximum.
connector.
2. | When the NB switch is set at the NOR position, the noise blanker shouid not work for wide noises {pulse width:
about 5 milliseconds),
When the NB switch is set at the WIDE position, the noise blanker shouid work for either narrow noaises {pulse
width: about 0.4 ~ 0.5 milliseconds} or wide noises. Confirm that the NB amplifiers do not oscillate when the NB
LEVEL controls is turned fully clockwise.
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120, L21

L3 TOTAL GAIN Adjust
L2 TOTAL GAIN Adjust
L1 TOTAL GAIN Adjust

R141 CW PREAMP GAIN Adjust
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CALBRATOR  ANTHYOX
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NOTCH FILTER Adjustment RB86
NOTCH FILTER Adjustment R85

9-1 RECEIVER ADJUSTMENT (Continued)
Adjustrment Adjustment conditions Unit Measurement location Adjust value Unit | Adjust point
NOTCH FILTER t.| « MODE : USB Tune to make |[FRONT | Funing
® BAND : 14MHz zero-beat. PANEL | Control
s IF/PBT:IF
® |IF SHIFT/P.B.T CONTROL
: Fully Left
¢ NOTCH : OFF
s NOTCH FILTER :
Fully Left
# Set the cutput level of the
558G 10 +34dBu.
2.| *NOTCH: CN S-METER Adjust RB5 to | SW-F | R86
get  minimum
moter  defiec-
tion.
3.] *MODE : LSB Tune to make (FRONT | Tuning -
* IF SHIFT/P.B.T CONTROL zero-beat, PANEL | Control
: Fully Right
*NOTCH : OFF
*NOTCH FILTER :
Fully Right
® Set the output level of the
558G to +34dBy,
( 4.| eNOTCH: ON SMETER Adjust R86 to | SW-F | R86
get minimum
meter deflec-
tion.
5.| Repeat adjustment of 1. ~ 4. several times. The notch deep will be more than 25dB. .
SQUELCH 1.| « MODE : SSB Adjust R73 w0 | VR-A | R72
¢ RF GAIN: close the
Fully counterclockwise squelch.
* AGC: QFF
501 CONTROL :
At 10 o'clock position
@ Turn off the output of the
S5G.
2. |.# Confirm that the squelch will be opened by turning the RF GAIN control clockwise.
* The squelch should be closed by turning the contro! clockwise when a S9 + 40dB signal is applied or the RF
GAIN control is turned counterclockwise to deflect the S-METER,
* Confirm that the RECEIVE indicator is lighted when the squelch is opened.
SW-F UNIT
(

1




IF UNIT
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9.2

TRANSMITTER ADJUSTMENT

Adjustment

Adjustment conditions

Unit

Measurement location

i Adjust value , Unit |Adjustpoint

INSTRUMENTS
REQUIRED

(1) RF POWER METER
{TERMINATED TYPE)
MEASURING RANGE

20 ~ 200W
FREQUENCY RANGE

1.8 ~ 30MHz
IMPEDANCE 50 ohms
SWR Less than 1.1

{2) AF GENERATOR (AG)

FREQUENCY RANGE
200 ~ 3000H2
QUTPUT LEVEL
0 ~ 300mV

(3] ACMILLIVOLTMETER
MEASURING RANGE

10mV ~ 3V

1. RF POWER
METER

[MIC connsetor conmection

2 AF
(GENERATOR
{AG})

1 AC
MILLIVOLT-
METER

= 3 AF
GENERATOR
(AG)
3. AC
MLLIVOLT-
METER

Jumpdred  Fin ¢ AG input
Pin 7 Ground

Pin &
Ping Jummered

BIAS VOLTAGE

]

*MODE : 558

* BAND : 14MHz

* MIC GAIN : MIN )
{Fully counterclackwise}

& T/R SWITCH : TRANSMIT

PA

Desolder at the center of
W35 (jumper wire with 6
bead cores), and connect
a DC ammeter there in
series.

100mA

Desotder W10, and connect
a DC ammeter between
W10 and R20,

800mA

PA

R27
{For driver
transistars)

R22
{For final
transistors}

ALC

-

* MODE : RTTY
* BAND : 14MHz
® COMP : OFF
* RF POWER : MAX
{Fully clockwise)
®Turn Ri64 on the MAIN
unit fully ctockwise.

¢ RF POWER ;: MIN
(Fully counterclockwise}

* RF POWER : MAX
® Set St on the MAIN unit to
“B0W' pasition.

RF POWER METER

100w

5~ 10W

50w

MAIN

R117

R113

R118

Ic METER

* MODE : CW

* METER SWITCH : tc

e Set in TRANSMIT mode and
key up.

& MODE : RTTY
# METER SWITCH : Ic
* RF POWER :

Fully elockwise

FRONT
PANEL

le METER

Connect a DC ammeter to
the power cable in series,

600mA

Adjust to total
current minus
3A,

MAIN

R166

R162

ALCMETER

& MODE : USB
* BAND : 14MHz
s COMP : ON
* RF POWER : MAX
{Fully clockwise)
& MIC GAIN : MAX
(Fully clockwise}
s METER SWITCH : ALC
® Apply 1.5KHz/100 ~ 300mV
signal from the AG.

& COMP : OFF

FRONT
PANEL

ALC METER

ALC ZONE
Full level
{Center of the
meter scale)

MAIN

R201

Meter defiec-
tion will be
overscale from
the ALC zone

Confirming




PA UNIT

iver transistors)

t {For dr

R27 BIAS VOLTAGE Adjus

R23

w
2
-
=
o
>
%)
4
@

just

Ad

W10, R20 CHECK POINT

W35 CHECK POINT

{For final transistors}

MAIN UNIT

R162 Ic METER Adjust

R164 (APC)

R117 ALC Adjust
R116 ALC Adjust
R113 ALC Adjust
S1POWER SWITCH

R166 Ilc METER Adjust

R201 ALC METER Adjust

s O o
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ﬁ B

il
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9-2 TRANSMITTER ADJUSTMENT (Continued)

Adjustment Adjustment conditions Unit Measurement location Adjust value Unit | Adjust point
COMP METER 1./ *MODE : RTTY FRONT | S-METER Meter deflec- Confirming
e COMP : ON PANEL tion will be
+METER SWITCH : COMP about 20dB on
* RF POWER : Fully clockwise the COMP
scale.
2. | * MODE : USB Meter  defle-
o Apply 1.5KHz/100 ~ 300 ction will be
mV signal from the AG. over 20dB on
the COMP
scale.
RF METER 1.i «MODE : RTTY FRONT | Po METER 80% SW-C Re1
«METER SWITCH : RF PANE{.
SWR METER 1. | «MODE : RTTY FRONT ! SWR METER Adjust the RF |FRONT | RF
= RF POWER : PANEL POWER contro! |PANEL i POWER
Set to get 35 ~ 45W out- - so that the Control
put power. meter  points
* METER SWITCH : SET “SET" mark.
2..| #sBAND : EACH BAND SWR should be Confirming
o METER SWITCH : SWR tess than 1.2 on
each band.
SW-C UNIT

IF UNIT

DPUIDH . FILTER

L1ER  FL-GLA

MONITOR

r Nu\m(ri‘.—i

CALIBRATOR  ANT-VOX

R23 CARRIER POINT Adjust
R24 CARRIER POINT Adjust




Adjustment Adjustment conditions Unit Measurement location Adjust value Unit | Adjust point
AFC 1.[ « MODE : RTTY Read the ammeter provided 20A MAIN | R164
® BAND : 14MHz in the power supply, or
* RF POWER : Fully clockwise connect an ammeter to the
& Remove the connecter in- power cable in series.
serted to J15 on the MAIN
unit.
2. | *BAND : EACH BAND Less than Confirming
#Set in TRANSMIT mode 124
with full output power, and
do not connect anything to
the ANT Connector.
CARRIER POINT |1. | ® MODE : USB/LSB Connect the RF POWER | Change the IF R24
s BAND : 14MHz METER to the ANT con- | operatingmode
¢ COMP : OFF nector. for USB and
= TX TONE CONTROL LSB alternately,
{MAIN/R42) : MAX and adjust R24
{Fully clockwise} and R23 to get
Apply 2.7KHz/10 ~ 30mV same  output
signal from the AG then adjust power in either
the MIC GAIN control to get mode,
10 ~ 20W output power.
2. | «COMP: ON RZ23
Apply 2.7KHz/t0 ~ 30mV
signal from the AG,
CARRIER 1.| « MODE : USB/LSB Connect an RF voltmeter | Change the | MAIN | R18 :
SUPPERSSICN *BAND : 14MHz or spectrum analyzer to | operatingmode R20 i
* COM: OFF the ANT connector. for USB and
*MIC GAIN : MiN LSB alternately, i
and adjust R18 H
and R20 to get {
minimum out- :
put (less than
--50dB).
2. | «COMP : ON Less than Confirming
—50dB
MAIN UNIT

J15
R164 APC Adjust’

R42 TX TONE CONTROL
R20 CARRIER SUPPRESSION Adjust
R18 CARRIER SUPPRESSION Adjust




9-3 PLL ADJUSTMENT

Adjustment Adjustment conditions Unit Measurement location Adjust value Unit | Adjust point
1st-L.O 1.| * MODE : RTTY AF Connect a frequency coun- 100.4530MHz PLL L2
® Display frequency : ter to A4 on the RF unit.
30.0015MHz
2.| # Display frequenecy : 70.5500MHz Confirming
’ 0.0985MHz
LPL LOCK 1.| *MODE : RTTY PLL Connect an oscilloscope to 3v PLL L2601
VOLTAGE » Display frequency : R202 on the PLL unit,
8.C000MHz
2.| = Display frequency : 1.5V ~ 2.0V Confirming
7.9999MHz
3] Connect the oscilloscope 2.0V ~ 2.5V
to D8 on the PLL unit.
PLL LOCK 1.} s MCDE : RTTY PLL Connect the oscilloscope 6.5V vCo c78
VOLTAGE # Display frequency to R46 on the PLL unit.
7.9999MHz
2.} e Display frequency : Cc88
14.9999MHz
3.| #Display frequency : Co6
21.8999MHz
! , 4.| e Display frequency @ ~ - C107
30.0015MHz )
5. e Display frequency : - 20V ~ 3.0V Confirming
- B.0000MHz
6.| * Display frequency :
15.0000MHz
7.| #Display frequency :
22.0000MHz
PLL UNIT

C107 PLL LOCK VOLTAGE Adjust
€97 PLL LOCK VOLTAGE Adiust
€88 PLL LOCK VOLTAGE Adjust
€78 PLL LOCK VOLTAGE Adjust

L2 1st LO FREQUENCY
Adjust

PREEY aC_m ;:-,_.- H
DI
Sl —0

e

TR

gl

o

]

D ‘Juls
L2625 w22 upy L T3- L20
P z

= 3

*

o4 M97
S

i n

SELIRS S

__9 )55

13

1 ey

D8 CHECK POINT R202 CHECK POINT
A v L201 LPL LOCK VOLTAGE Adjust
R46 CHECK POINT

9-5
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9-4 COMMON CIRCUITS ADJUSTMENT

Adjustment Adiustment conditions Unit Measurement location Adjust value Unit | Adjust poinq
R
RIT/XIT .| « CALIBRATOR : CENTER RF Connect the frequency 61.4400MHz | 2nd-LO | CB i
FREQUENCY * T/R SWITCH : RECEIVE counter to RS on the RF :
s RIT SWITCH : ON unit through a 470 ohm i
* INCREMENTAL TUNING resistor. ' !
CONTROL : Center :
2.| *RIT SWITH : OFF 61.4400MHz R2 ;

3.| sRITSWITCH : ON Turn the incre- Confirming
mental  tuning :
control  fully :
clockwise and :
counter clock-
wise alternately, :
and  confirm ;
that the fre- i
quency changes |
more than
+1KHz. |

4.| ¢ T/R SWITCH : TRANSMIT The same as The same
®RIT SWITCH : OFF 1.~3 as1l.~3. !
o XIT SWITCH : ON :
Make adjustment with the same ;
manner as 1. ~ 3. i
2nd-LO UNIT

RF UNIT

RIT/XIT FREQUENCY Adjust C5

R2 RIT/XIT
FREQUENCY Adjust

-y

G
&

oY

?‘

CHECK POINT R9




M

9-4 COMMON

CIRCUITS ADJUSTMENT {(Continued)

Adjustment Adjustment conditions Unit Measurement location Adjust value Unit | Adjust point
BFO FREQUENCY 1. s MODE : LSB MAIN | Connect a frequency coun- 9.01000MHz MAIN | CB2
¢ T/R SWITCH : RECEIVE ter to R77 on the MAIN
2.| *MODE : USB uoit through a 470 ohm g 61300MHz €48
3.| «MODE : RTTY ' 9.01167TMHz ca2
+T/R SWITCH : TRANSMIT
Jumper between J3 pin 1 and
ground {SPACE}.
4.| Remove the jumper between 9.01150MHz L6
J3 pin 1 and ground {MARK].
5. e MODE : CW 9.01150MHz Confirming
6. * T/R SWITCH : RECEIVE 9.01070MHz LS
7.| « MODE : RTTY 9.008376MHz L4
P.B.T/COMP 1.| @ IF SHIFT/P.B.T CONTROL : IF Connect the frequency 9.46830MHz IF L3
FREQUENCY Fully left counter 1o R34 on the IF
o T/R SWITCH : RECEIVE unit through a 470 ohm
2.| & IF SHIFT/P.B.T CONTROL : resistor. 946650MHz | SW-F | R84
Center
3. ¢IF SHIFT/P.B.T CONTROL : 9,46500MHz Confirming
Fully right or lower
4,{ ¢ COMP : OFF i 9.46650MHz IF R24
® T/R SWITCH : TRANSMIT
6. «COMP: ON 9.46650MHz R23
SW-F UNIT

]— MA.l.lLi—‘ CALBRATOR  ANTLVOX

oo

«  lom
sk

P.B.T FREQUENCY
Adjust R84

| §



MAIN UNIT

BFO FREQUENCY Adjust RTTY-R 9.009375MHz L4

9.01070MHz L5

ust CW-R
BFO FREQUENCY Adjust RTTY-T 9.01150MHz L6

dj

BFO FREQUENCY A

k5t point

irming |
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SECTION 10 VOLTAGE (CIRCUIT) DIAGRAMS

MAIN UNIT CIRCUIT AND VOLTAGE DIAGRAM
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RF UNIT CIRCUIT AND VOLTAGE DIAGRAM
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’ IF UNIT CIRCUIT AND VOLTAGE DIAGRAM
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PLL UNIT CIRCUIT AND VOLTAGE DIAGRAM
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LOGIC UNIT CIRCUIT DIAGRAM
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FILTER UNIT CIRCUIT DIAGRAM
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SECTION 11 IC RATINGS

PIN CONNECTION

TTYYTTY

1 2 4 5 6 7

MAXIMUM RATINGS

TA7124P (BIPOLAR MONOLITHIC LINEAR INTEGRATED CIRCUIT)

ITEM SYMBOL RATING UNIT
Power Supply Voltage Vee 15 v
Output Voltage ‘ VeV, 18 v
AGC Input Voltage Vi 0~ Vec v
Input Voltage V,V, 10 Vp-p
Power Dissipation ' Pp 400 mW
Operation Temperature Torr =20~ 65 °c
Storage Temperature TsTG —55~ 125 °c
uPC1181H (AUDIO POWER AMPLIFIER)
PIN CONNECTION
-
- 1 2 3 4 5 6 7
‘ MAXIMUM RATINGS

- ITEM SYMBOL RATING UNIT
Peak Power Supply Voltage (200 ms) VCC(SUNGER) 40 v
Power Supply Voltage (when no signal) Vcei 25 v
Power Supply Voltage {during operation) *1 Veez 18 v
Circuit Current Icc(PEAK) 4.5 A
Permissive Dissipation Po 12 w
Operation Ambient Temperature *2 Torr —30~ +75 °C
Storage Temperature Tste —55 ~+150 °C

*1 *2 Alumium heat sink (100 x 100 x 1mm)




M51201L (VOLTAGE COMPARATOR)

PIN CONNECTION

Reference voltage 1 [J
input 2 {7
OQutput 3 [
Vee 4 O
Ground 5 [
MAXIMUM RATINGS
ITEM SYMBOL RATING UNIT
Supply Voltage Vee 6.5 v
Output Current ToL 60 mA
Input Voltage VinN Vee v
Power Dissipation Po 180 mW
Operation Temperature TorPr ~20~ +75 °C
Storage Temperature Ts16 —40 ~ +125 °C.

M54459L (1/20, 1/100 HIGH SPEED DIVIDER)

PIN CONNECTION

aND ' d *Open coliector output
NC unconnected
NG 2 g
Freg-div'n. ratio sw. input M Qg
lnputr T 4 O
Rof. input {REF) 5 4
' NC 6 [
Voe 7 O Frequency-division ratio switching input (M) and
frequency division ratio.
Output To* e O
M L H
Freq-div’n. ratio 1/20 1/100
MAXIMUM RATINGS
ITEM. SYMBOL RATING UNIT
Power Supply Voltage Veeo 7 v
Input Voltage Vi 2.5 v
Output Voltage Vo 55 v
Power Dissipation Pp 133 w
Operation Ambient temperature ToPR —10~ +75 °C
Storage Temperature TstG —55~+125 °C




PIN CONNECTION

SN74LS02N (QUADRUPLE 2-INPUT POSITIVE NOR GATE)
SN74LS08N (QUADRUPLE 2-INPUT POSITIVE AND GATE)
SN74LS11IN (TRIPLE 3-INPUT POSITIVE AND GATE)
SN74LS32N (QUADRUPLE 2-INPUT POSITIVE OR GATE)

2 13

3 12

4 "

5 10

§ 9

7 ]

MAXIMUM RATINGS
ITEM SYMBOL RATING UNIT

Power Supply Voltage Veeo ~05~ +7 v
Input Voltage Vi —0.5 ~+15 v
Output Voltage *1 Vo . —05~Vee v
Operation Ambient Temperature Topr =20~ 475 1 °c
Storage Temperature TsTG —65 ~ +150 °C

SN74L890N (DECODE COUNTER)

v 3

PIN CONNECTION

*1 When output is H

[N
Clockinput T, M= N4 T, Clock input
. Rer 2 13 Ne
Reset input
{ Roz 3 O 012 0a } Outpurt
NC 4 [ 0 11 0o Gutput
Vee 5 O 0 10 awnD }
. I Smn 6 l: : 9 08
94et input Sose 7 O b 8 e
MAXIMUM RATINGS
? ITEM SYMBOL RATING UNIT
- Power Supply Voltage Vee 0.5~ +7 v
. *] Vi —~05~+55
Input Voltage v
*2 Vi —0.5~+15
Output Voltage *1 Vo —0.5~Vee
Operation Ambient Temperature ToPR —20~ +75 °C
Storage Temperature TstG —65 ~+150 °C
1 *1 Inputs T1 and T2
- *2 Inputs RD1, Rp2 Spge)1 and Spo)x




SN74LS175N (QUADRUPLE D-TYPE FLIPF FLOP WITH RESET) .
SN74LS377N (OCTAL POSITIVE EDGE-TRIGGERED' D-TYPE FLIP FLOP WITH
ENABLE)

PIN CONNECTION

[ Voo E 1 Vee
[ 1] Q3 1 2 »0
5 z 4 1] 3 ]
oo = D3 ® z m
o 3 02 2 s E 7
& z -] w6 @ ©
o oz 7 Z 0
GND 7 40 ] 2D
4“0 9 30
oo 0 L
MAXIMUM RATINGS
ITEM SYMBOL RATING UNIT
Power Supply Voltage Vee 05~ +7 v
Input Voltage *1 Vi —0.5~+15 v
Output Voltage *1 Vo —0.5~ Vce A4
Operation Ambient Temperature Torr —20~ +75 °C
Storage Temperature TsTG —65~+150 °C
*1 When output is H
M54844F (PROGRAMMABLE DISPLAY CONTROLLER)
PIN CONNECTION
W o C ~ j ] c
s 2 [ "} 7 oo
s, 1 [ [] = waoe
s« O [ = e
s. s [ HE
. s [ J =
. [0 HE-
. s [ =K
Ta 9 E : ] .
. w [ [ w .
o0 [ sk
o [ A
n n [ [ s s
v u [ [] s o
MAXIMUM RATINGS
ITEM SYMBOL RATING UNIT
Supply Voltage Vee —0.3~+15 v
Input Voltage Vi —0.3 ~ Vee v
Supply — Output Terminal Voltage *1 Vee-Vo -0.3~ +35 v
Operation Temperature Torr —30~ +85 °c
Storage Temperature TsTG —55 ~+125 °C

*1 When output is OFF.




M54844P BLOCK DIAGRAM

Vec GND
- —(—@ = ]
Latch input WR () : |
Data input Sg~S. ()—fl- Latch Data memory Decimal DP Decimal point output
~ v 1
03 (8 digits) control P
] .
) .
Data
R :sf = Timing 8
Data transfer ranster | a~i Segment output
Clock input  CTL QP— Display counter T Segment e @) 599 !
decoder
1 control
Reset input RES T
|
1 Oscillator
| !l A8
c To~T;  MODE
Capacitor Digit output Mode select
input
OPERATION TIMING
{1) Data writing
{Tq) (To}

RES J‘l Bth digit 1st digit

i
m———— -

s=ss ___ 1 22 XCOCOCOCCOX I
o eI It

Data writing (Dispiay is blanked) i Display

1

© When power is turned on, first, reset the counter, then accept
data writing.

C After 1st data writing, reset is no required. At this time, 1st

digit has been input, the display is blanked until 8th digit is

input and data writing is completed.

-3-1+-—-

{2) Output timing

T [ 1 : [ 1
T, 1 — L
T 1 [
T 1
T. 1
T 71
T 1
T 1
STt 1 ¥ 1 1 e B 1 g 1
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M350780SP (INPUT/QUTPUT EXPANDER)

PIN CONNECTION

7
W 1
w E } Input/output Port R
& 2 [ : u R,
Input/Output port R
no3 [ : ® viov
Chip enable input &+ [ s,
Mode select input Ms 5 E : % 5, Port select input
Strobe data input s s [] :] % 35,
P, 7 O ] u ea,
PI, B E : B Pa,
Input/output Port 1 Input/output Port 3
P.os [ ) = e
L E : n B3,
Pa, N E : 0 7,
e, 1 [ ] » e
input/output Port 4, tnput/output Port 7
e n [ ] = .
P, M E : o 7,
Fs. s [ [] = »e.
fe, 16 [] : 5 es,
Input/output Port & Input/output Port 6
P8, 17 E : - o8,
Ps, 18 E : s pe,
i P2, 19 z P2,
Input/output Port 2 { E :] } input/output Port 2
w2,z [ [] 2 #2.
BLOCK DIAGRAM
CEMSS™ 5, §; §, R,~R, VDD Vss
- (D e —3XEr)—- - () -—
[ L T
Controller ;%rt R
4 A

Eer  Buffer] + ‘Ffer [&xj_f_gﬂ LB%M LB.“IIP.'LI

Fa Fa fa Fa xa 1,}&,4 F e Fa Fa Fa Fa
Latch Latch Lateh Latch Latch Latch Latch

Port ] | [ Po “Port |1 [ Port || [ Fert 1] Port || [ Port 1
buffer buf?er bu-gr bu?ﬁr bufter butfer bu‘f’fer

P1o~P13 P20~P2s P30~P3» P40~P43s PGEoc~PBs PGo~PBs P70~P7s

MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT
Power Supply Voltage Vop —03~15 v
Input Voltage Vi Vss —0.3 ~ VoD +0.3 v
Output Voltage *1 Vo Vss —0.3 ~ Vbp +0.3 v
Maximum Power Consumption *2 Po 600 mW
Operation Ambient Temperature Torr —10~ +70 °C
Storage Temperature TsTG —40~ +125 °C

*1 If Vss torminal is standard
*2 Ta-25°C
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SECTION 12 PARTS LIST

[EF UNIT] [MAIN UNIT]
REF.NQ. DESCRIPTION PART NO. REF, NO. DESCRIPTION PART NO.
Ji Connector HSJ0779-01A . Q34 Transistor 25C945 (ALL)
. J2 Connector LJO35-1-2 Q36 Transistor 25A1015Y
J3 Connector 1625-24R Q36 Transistor 25A1016Y
J4, Connector $0-20564 Q37 Transistor 25A1015Y
Q38 Transistor 25A1015GR
P1 Connector TL-25H-06-81 Q39 Transistor 25A11M5GR
P2 Connector TL-25H-05-B1 Q40 Transistor 250945 (ALL)
P3 Connector TL-25H-08-B1 Qa1 Transistor 25A1015Y
PA Connector 5250-2A Q42 Transistor 25C3402
Q43 Transistor 2SA1015Y
F1 Fuse 3A 044 Transistor 25A1015Y
Q45 Transistor 25C945 (ALL)
SP1 Speaker C020A21A0000 Q46 Transistor 25C3402
D1 Diode 1K60
D2 Diode 15853
D3 Diode 15853
{MAIN UNIT] D4 Dicde 1K60
D5 Diode 1K60
ic1 IC uPC1037H D6 Diode 18553
1C2 IC puPC1037H D7 Diode 15853
IC3 IC NJM4558D D8 Diode 15863
IC4 IC NJMA4558D D9 Diode 18553
IC5 IC pPC1181H D10 Diode 15553
ics IC NJMO82D D11 Diode 15853
iCc7 IC NJM4558D . D12 Diode 15853
{e] IC NJMASS8D D13 Diode 15553
1C9 IC NJMOB2D D14 Digde 18863
1c10 IC NJM4558D D15 Diode 15863
D16 Diode 15553
m FET 25K241GR D17 Diode 18853
Q2 FET " 28K241GR D18 Diode 188563
Qa3 Transistor 25C945p D19 Diode 15853
Q4 Transistor 25A1015GR D20 Diode 15853
Qs Transistor 25C945Q : D21 Diode 15863
Q6 Transistor 25C045P D22 Diode 15553
a7 - Transistor 25C945 (ALL} D23 Diode 15553
Qs Transistor 25C945 (ALL) D24 Diode 158563
Q9 Transistor 25C945P D25 Diode 158563
Q10 FET 2SK30A-Y ] D26 Diode 15553
Qn Transistor 25C945 (ALL) D27 Diode 15553
Q12 Transistor 2500946 {ALL) D28 Diode 18553
Q13 Transistor 25C945 (ALL) D29 Diode 15553
Q14 Transistor 25C945P D30 Diode 15853
a1s Transistor 25C045P D31 Diode 15553
Q16 Transistor 250945 {(ALL) D32 Diode 15553
Q1?7 Transistor 25C045 (ALL} D33 . Zener MZ304B
0} }:] Transistor 2SC945 (ALL} D34 Diode 15853
Qe Transistor 25A1015Y D35 Diode 15863
Q20 Transistor 25C945 (ALL) D36 Diode 18863
a1 Transistor 25A1015Y D37 Diode 188563
Q22 Transistor 25C945pP D38 Diode 15553
Q23 Transistor 25C1511G D39 Diode 18853
Q24 FET 25K192A-GR D40 Diode 15553
Q25 Transistor 25C945 {(ALL) D41 Diode 15553
Q26 Transistor 25C945P D42 Diode 15863
Q27 Transistor 25C16456 D43 Diode 15553
Q28 Transistor 25C945P D44 Diode 15553
Qz29 Transistor 25C16716G D45 Diode 15863
Q3o Transistor 25C045pP D46 Diode 15553
Q31 Transistor 25C1015Y D49 Diode 15553
Q33 Transistor 25A1015Y D50 Diode 18553
12-1




[MAIN UNIT] [MAIN UNITI]

REF.NO. DESCRIPTION PART NO, REF. NO. DESCRIPTION PART NO.

D51 Diode 15853 R49 Resistor 220 ELR25

D52 Diode 18553 R50 Resistor 6.8K ELR25

D53 Diode 15553 R51 Resistor 100K ELR25

D&G Diode 18583 RS2 Resistor 33K ELR25

R53 Resistor 10K R25

X1 Crystal " 8.0116MHz HC-43/U R54 Resistor 100K ELR25

X2 Crystal CR-49 (9.0145MHz) R55 Resistor 10K ELR25

X3 Crystal CR-48 (9.0115MHz) R56 Resistor 10K ELR25

R57 Resistor 10K ELR25

L1 Coil LS-238 RE8 Resistor 47K ELR25

L2 Coil LS-239 R58 Resistor 22K ELR25

L3 Coil LS-240 R60 Resistor 2.2K ELR25

L4 Coil LS 171 R61 Resistor 3.3 ELR25

L5 Coil LS-t71 R62 Resistor 4.7 R25

L6 Coil LS-243 R63 Resistor 10K ELR25

L7 Coil LALO4SKB20K RG64 Resistor 10K ELR25

RB5 Resistor 220 ELR25

R1 Resistor 1.5K ELR25 R66 Resistor 10K R25

R2 Trimmer 22K HO651A R67 Resistor 10K ELR25

R3 Resistor 100 R25 R68 Resistor 10K ELR2S

R4 Resistor 100K ELR25 R69 Resistor 220 ELR26

R6 Resistor 100 ELR25 R70 Resistor 10K ELR25

R7 Resistor 10K ELR25 R71 Resistor 15 R25

RB Resistor 56K ELR25 R72 Resistor 47K ELR25

R9 Resistor 100K ELR25 R73 Resistor 220 ELR25

R10 Resistor 100K ELR2S R74 Resistor 10K ELR25

R11 Resistor 100K ELR2% R75 Resistor 15 - ELR25

R12 Resistor 330 ELR25 R76 Resistor 39K ELR25

R13 Resistor 220 ELR25 R77 Resistor 1K R25

R14 Resistor 100 ELR25% R78 Resistor 220 ELR25

R15 Resistor 47K ELR25 R79 Resistor 47 R26

R16 Resistor 22K ELR25 R8O Resistor 22K ELR25

R17 Resistor 470K ELR25 R81 Resistor 180K ELR25

R18 Trimmer 100K  HOBS51A - R82 Resistor 180K ELR25

R19 Resistor 100K ELR25 R83 Resistor 47K ELR25

R20 Trimmer 100K  HOB51A R84 Resistor 180K ELR25

R21 Resistor 47K ELR25 R85 Resistor 1K ELR25

R22 Resistor 2.2K R25 R86 Resistor 100 ELR25

R23 Resistor 10K R25 R87 Resistor 100 ELR25

R24 Resistor 10K ELR25 ~ R88 Reisstor 10K ELR25

R25 Resistor 10K ELR25 R89 - Resistor 22K ELR25

R26 Resistor 100K ELR25 RI0 Resistor 47K ELR25

R27 Resistor 2.2K ELR25 R91 Resistor 47K ELR25

R28 Resistor 33K ELR25 R92 Resistor ™ ELR2S

R29 Resistor 10K ELR25 R93 Resistor 10K ELR25

R30 Resistor 10K R25 R94 Resistor 47K ELR25

/31 Resistor 10K ELR25 R95 Resistor 47K ELR25

; R32 Resistor 33K ELR25 RS6 Resistor 1.8M ELR25

i R33 Resistor 22K ELR2S R97 Resistor 10K ELR25

R34 Resistor 47 ELR25 R98 Resistor 10K ELR25

R35 Resistor 1K ELR25 R99 Resistor 15K ELR25

R36 Resistor 330 ELR25 R100 Resistor 100 ELR25

R37 Resistor 27K ELR25 R10N Resistor 220K ELR25

R38 Resistor 47K ELR25 _ R102 Resistor M ELR25

, R39 Resistor 3.3K ELR25 R103 Resistor 220K ELR25

‘ - R40 Resistor 470 ELR25 R104 Resistor 1.8M ELR25

_ R41 Resistor 2.2K R25 R105 Resistor 820K ELR25

: R42 Trimmer 10K HO651A R106 Resistor 10K R25

\ R43 Resistor 330 ELR25 R107 Resistor 10K  ELR25

R44 Resistor 47K ELR25 R108 Resistor 47K ELR25

R45 Resistor 18K ELR25 R109 Resistor 47K ELR2S

: R46 Resistor 33K ELR?5 R110 Resistor 15K ELR25S

: R47 Resistor 1K ELR25 R111 Resistor 4.7K ELR25

- R48 Resistor 1K ELR1D R113 Trimmer 33K HOGS1A

|
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[MAIN UNIT] [MAIN UNIT]

REF.NO. DESCRIPTION PART NO. REF.NO, DESCRIPTION PART NO.
R114 Resistor 10K ELR25 R178 Trimmer 1K HOGH1A
R1156 Resistor 10K ELR25 R179 Resistor 330 ELR25
R116 Trimmer 10K HO651A R180 Resistor 22K ELR25
R117 Trimmer 10K HO651A R181 Resistor 47K ELR25
R118 Rasistor 10K ELR25 R182 Resistor 47K ELR25
R119 Resistor 6.8K ELR25 R183 Resistor 47K ELR25
R120 Resistor 47K ELR26 R184 Resistor 220 ELR25
R121 Resistor 470K ELR25 R1856 Resistor 47K ELR25
R122 Resistor 10K R25 R186 Resistor 47K ELR25
R123 Resistor 10K ELR25 R187 Resistor 10K ELR2S
R124 Resistor 33 ELR26 R188 Resistor 47K ELR25
R125 Resistor 33M ELR25 R189 Resistor 47K ELRZS
R126 Resistor - 22 ELR25 R190 Resistor 22K ELR25
R127 Resistor 100 ELR25 R191 Resistor 10K ELR25
R128 Resistor K ELR25 R192 Resistor 22K ELR25
R128 Resistor 10K ELR25 R193 Resistor 68K ELR25
R130 Resistor 10K ELR25 R194 Resistor 1K ELR25
R131 Resistor 10K ELR2S R195 Resistor a7 R25
R132 Resistor 47K ELR25 R196 Resistor 100K ELR2&
R133 Resistor 22K ELR2S R197 Resistor 10K ELR2S
R134 Resistor 100K ELR25 R198 Resistor 2.2K ELR25
R135 Resistor 33K ELR25 R199 Resistor 220 ELR25
R136 Resistor 10K ELR25 R200 Resistor 220 ELR25
R137 Resistor 220 ELR25 R201 Trimmer 47K HOG51A
R138 Resistor 10K ELR2%S R202 Resistor 3.3M ELR25
R139 Resistor 1K ELR25 R203 Resistor 470X ELR25
R140 Resistor 1K ELR25 R204 Resistor 330 ELR25
R141 Frimmer 100 HOB51A R205 Resistor 470K ELR25
R142 Resistor 330 ELR25 R206 Resistor oM EL.R25
R143 Resistor 47K ELR25 R207 Resistor 33M ELR25
R144 Resistor 47K ELR25 R208 Resistor 3.3M ELR2S
R145 Resistor 47K ELRZ5 R208 Resistor 39K ELR2%S
R146 Resistor 15K ELR25 R210 Resistor 22M ELR25
R147 Resistor 220 ELR25 R211 Resistor 33M ELR25
R148 Resistor 100 ELR25 R212 Resistor 3.3M R26
R149 Resistor 33K ELR25 R213 Resistor 10K ELR25
R150 Resistor 47K ELR25 R214 .Resistor 100 ELR26
R151 Resistor 22K ELR25 : R215 Resistor 1LY ELR25
R152 Resistor 100K ELR25 R216 Resistor 3.3M ELR25
R153 Resistor 33K ELR25 R217 Resistor 820K ELR25
R154 Resistor 47K ELR25 R218 Resistor 820K ELR2S
R1565 Trimmer 22K HO651A R219 Resistor 330K ELR25
R156 Resistor 1K ELR25 R220 Resistor 47K ELR25
R157 Resistor 100K ELR25 R221 Resistor 33M ELRZ5
R158 Resistor 47K ELR25 R222 Resistor 680K ELR25
R159 Resistor 47K ELR25 R223 Resistor 10K ELR25
R160 Resistor 47K ELR25 R224 Resistor 660K ELR25
R161 Resistor 47K ELR25 R225 Resistor 100K ELR25
R162 Trimmer 33K HO651A R226 Resistor 1K ELR25
R163 Resistor 47K ELR25 -R227 Resistor 47K ELR2S
R164 TFrimmer 10K HO651A R229 Resistor 10K ELR25
A165 Resistor ™ ELR25 R230 Resistor 47K ELR25
R166 Trimmer 10K HOGB1A R232 Resistor 10K ELR25
R167 Resistor 39K ELR25 R233 Resistor 47K ELR25
R168 Resistor 47K ELR2S R234 Resistor 47K ELR25
R169 Resistor 68K ELR25 R235 Resistor 15K ELR26
R170 Resistor 68K ELR25 R236 Resistor 10K R25
R171 Trimmer 47K HO651A R237 Resistor 10K ELR25
R172 Trimmer 100K  HO651A R238 Resistor 10K ELR25
R173 Resistar 1.8M ELR25 R239 Resistor 47K ELR25
R174 Resistor 390K R25 R240 Resistor 10K ELR25

— R175 Resistor 100 ELR25 R241 Resistor 22K ELR2S
R176 Resistor 330K ELR25 R242 Resistor 22K ELR25

R177 Resistor 82K ELR25 R244 Resistor 16K ELR25




[MAIN UNIT]
DESCRIPTION PART NO.

REF. NO,

R245
R246
R247
R248
R249
R2560
- R251
R252

c1
c2

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Barrier Lay
Mylar
Barrier Lay
Barrier Lay
Barrier Lay
Ceramic
Ceramic
Barrier Lay
Barrier Lay
Electrolytic
Barrier Lay
Electrolytic
Ceramic
Barrier Lay
Barrier Lay
Cylinder
Barrier Lay
Electrolytic
Electrolytic
Barrier Lay
Barrier Lay
Barrier Lay
Electrolytic
Etectrolytic
Barrier Lay
Barrier Lay
Electrolytic
Barrier Lay
Barrier Lay
Barrier Lay
Electrolytic
Barrier Lay
Barrier Lay
Electrolytic
Ceramic
Electrolytic
Electrolytic
Electrolytic
Ceramic
Ceramic
Ceramic
Trimmer
Ceramic
Ceramic
Ceramic
Trimmer
Ceramic
Ceramic
Dip Mica
Dip Mica
Ceramic
Trimmer
Ceramic
Ceramic
Barrier Lay

22K ELR25
15K ELR25
22K ELR25
10K ELR25
10K ELR25
™ ELR25
22K ELR25
33K ELR25
0.047 25V
0.022 25v
0.047 25v
0.047 25V
0.047 25V
100P 50V
0.001 50V
0.047 25v
0.047 25V
10 18V RC2
0.047 25V
a7 v
33o0p 50V
0.047 25V
0.047 28v
0.001 UP1255L50V
0.047 26V
1 50V
47 1ov
0.047 25V
0.047 25V
0.047 25V
10 16V
0.47 50V
0.047 25V
0.047 28V
22 iov
0.1 18V
0.047 25V
0.047 28V
1 50V RC2
0.1 16V
0.047 25V
47 10V
0.0047 50V
33 wov
10 16V
0.22 50v RC2
0.0047 50V
0.0047 S0V
0.0047 50V
CVOSE 3001
82pP 50V
0.0047 50V
0.0047 50V
CVOSE 3001
47p 50V
0.0047 50V
150P 50V
150P 50V
0.0047 50V
CVO5E 3001
47p 50V
0.0047 50V
0.047 25v

[MAIN UNIT]

REF. NO.

C56
c57
Ccs8
Cc59
ce0
Cc61
C62
C63
Co4
Cc65
Ce66
C67
Cce68
C69
C70
cn
C72
c73
C74
C75
C78
c78

c109
c110
cin
C112
Cc113
C114
c11%
C116
c1i7
c1i8
c119
C120

DESCRIPTION PART NO.

Barrier Lay
Ceramic
Electrolytic
Electrolytic
Array
Barrier Lay
Electrolytic
Electrolytic
Ceramic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electroiytic
Electrolytic
Barrier Lay
Electrolytic
Mylar
Electrotytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Mylar
Mylar
Electrolytic
Electrolytic
Mylar
Barrier Lay
Electrolytic
Mylar
Mylar
Mylar
Mylar
Electrolytic
Barrier Lay
Barrier Lay
Electrolytic
Ceramic
Barrier Lay
Barrier Lay
Barrier Lay
Electrolytic
Ceramic
Electrolytic
Barrier Lay
Barrier Lay
Tantalum
Mylar
Mylar
Mylar
Electrolytic
Electrolytic
Barrier Lay
Electrolytic
Electrolytic
Ceramic
Ceramic
Electrolytic
Ceramic
Electrolytic
Electrolytic
Ceramic

0.047 25V
470P 50V
2.2 50V
47 ov
B7ZC0711-32N (0.01x6}
0.1 16V
1 8P 50V
47 1oV
0.0047 50V
1 50V
47 1oV
22 10V
4.7 50V
1 50V
10 18V
0.047 25V
47 v
0.1 50V
470 16V
47 16V
47 10V
220 10v
0.47 50V
0.47 BP 50V
0.01 50V
0.01 50V
22 0oV
33 10V
0.022 50V
0.1 16V
22 10V
0.022 50V
0.022 50V
0.022 50V
0.0% 50V
22 10V
0.047 25V
0.047 25V
33 1ov
0.0047 50V
0.047 26V
0.047 25V
0.047 25V
33 10V
0.001 50V
22 ov
0.047 25V
0.1 16V
10 16V
0.022 50V
0.022 50V
0.022 50V
100 v
470 wov
0.047 25v
047 BP 50V
1 50V
0.0047 50V
0.0047 50V
4.7 50V
0.0047 50V
10 18V
4.7 50V
0.0047 50v

RC2




[MAIN UNIT] [RF UNIT]

REF.NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NQ.
ci21 Electrolytic 470 10V Q10 Transistor 25C1636
C122 Electrolytic 10 11:1Y Qn FET 25K125
C123 Electrolytic 10 50V Q12 FET 25K125
Cc124 Barrier Lay 0.047 28V Q13 Transistor 25B562
C125 Electrolytic 10 16V RC2 14 Transistor 25C945 (ALL, RANK)
c127 Barrier Lay 0.1 16V Q15 Transistor 25C945 (ALL, RANK)}

.C128 Ceramic 0.00 50V Q16 Transistor 25C2053
C129 Mytar 0.022 50V

D1 Diode 15553
I Connector TL-25P-02-V1 D2 Diode 15553
Jz2 Connector TL-25P-05-V1 D3 Diode 15863
J3 Connector TL-25P-03-V1 D4 Diode 15553
Ja Connector TL-25P-04-V1 D& Diode 15563
Js Connector T1-25P-02-V1 D8 Diode MV-11
J6 Connector TL-25P-02-V1 D7 Diode 1K60
J7 Connector TL-25P-10-v1 D8 Diode 15553
J8 Connector TL-25P-04-V1 Dg Dicde 15553
Jg Connector TL-25P-08-V1 D10 Diode 15853
J10 Connector TL-25P-07-V1 - bn Diode 15863
J11 Connector TL-25P-11-V1 D12 Diode 18883
J12 Connector TL-25P-02-V1 D13 Diode 15553
J13 Connector TL-25P-02-V1 D14 Diode 18863
Ji4 Connector TL-25P-05-V1 D15 Diode 18863
J15 Connector TL-25P-02-V1 D16 Diode 15553
J16 Connector TL-25P-04-V1 D17 Diode 188563
J17 Connector TL-26P-04-V1 D18 Diode 185863 |
J18 Connector TL-25P-08-V1 D19 Diode 18553
J19 Connector TL-25P-04-V1 D20 Diode 15563
J20 Connector TL-26P-03-V1 D21 Diode 15553
J21 Connector TL-25P-04-V1 D22 Diode 158863
J22 Connector TL-25P-04-V1 D23 Diode 15553
423 Connector TL-25P-04-V1 D24 Diode 15553
J24 Connector TI-26P-03-V1 D25 Diode 15563
J25 Connector TL-25P-03-V1 D26 Diode 15853
J26 Connector TL-25P-10-V1 D27 Diode 15853
427 Connector TLB-PO4H-B1 D28 Diode 18553
D29 Diode 15563
S1 Switch §55312 D30 Diode 15553
. D31 Diode 15853
B1 Main P.C.B. B-775 D32 . Diode 18553
’ D33 Diode 18853
D34 Dicde 15553
D35 Diode 15863
D36 Diode 15853
[RF UNIT] D37 Zener fD 8.2 B3
D38 Diode 15553
IC1 Diode Array ND487C2-3R D39 Diode 188563
1C2 Diode Array ND487C1-3R D40 Diode 188563
IC3 IC BAG18 Da1 Diode 18553
1C4 IC BAG18 D42 Diode 18853
[olc} Ic - M51201L 8a
IC6 IC TA7124P Ds1 Lamp RG031-3043A
FL1 Crystal Filter 70M158 : R | Coil LR-85A
L2 Coil LS-254
a1 Transistor 25C2053 L3 Coil LS-254
Q2 FET 25K2491Y L4 Coil L5114
Q3 FET 25K241GR L5 Coil LR-116
Q4 FET 25K241GR L6 Coil LR-116
Q5 Transistor 25C945 (ALL, RANK} L7 Ceil LS-114
Qs Transistor 25C845P L8 Coil LS-254
a7 Transistor 25C945P L9 Coil LS-198
Qs Transistor 25A1016Y L10 Coil L5-198

Q9 FET 25K241Y L1 Coil L5.264




[RF UNIT] [RF UNITI]

REF.NO. DESCRIPTION PART NO, REF.NO. DESCRIPTION PART NO.
L12 Coil LALOINAR33M L76 Coil LALO3NAARTK
L13 Coil LA-235 L?7 Coil LALO3NASREK
L14 Coil LA-236 L78 Coil LALO3NA4R7K
L15 Coil LALO3NAR27M L79 Coil LALO3NASRGK
L6 Coil LALO3NAR33M L8O Coil LALO3NA3RIK
L17 Coil LALO3ZNAR33M L81 Coit LALO3NA4R7K
_L18 Cail LR-118 182 Coil ELO810SK1-101K
L19 Coil LR-116 L83 Cail ELOS10SK1-11K
L20 Coil LS-232 L84 Coil ELO810SK1-101K
L21 Coit LS-232 L86 Coil ELO810SK1-101K
L22 Coit LS-266 L87 Coil ELOB10SK1-3R9K
L23 Coil LS-136 L88 Coil ELO810SK14R7K
L24 Coil LS-226 L89 Coil LR-20
L25 Coil FL5H101K L90 Coil LR-130
L26 Coil FLSH101K L91 Coil LR-129
L27 Coil FLEH101K L92 Coil LB-BBA
L28 Coil FLSH101K L93 Coil L.S-163
L29 Coil FL5H101K L94 Coil LALO4ASK101K
L30 Coil FLSH101K
L31 Coil FLSH101K R1 Resistor 10K ELR25
L32 Coil FLSH101K R2 Resistor 2.2K R25
L33 Coil FLOH101K R3 Resistor 220 ELR25
L34 Coil FLSH101K R4 Resistor 8.2 ELR25
L35 Coil FLSH101K R5 Resistor 8.2 ELR25
L36 Coil FLSH101K R6 Resistor 150 ELR25
L37 Coil FLBH101K R7 Resistor 15 R25
L.38 Coil FLSH101K RS Resistor 15 R25
L39 Coil FLSH101K R9 Resistor 68 R25
L40 Coil FLSH101K R10 Resistor K R25

. L4 Coil FLBH101K R11 Resistor 22K ELR25
142 Coil FLSH101K R12 Resistor 100 ELR25
L43 Coil FL5H102K R13 Resistor 22K ELR25
L44 Coil LALO3NAR33M R14 Resistor 1.BK ELR25
L45 Coil LALO3NAR33M R15 Resistor 100 ELR25
L46 Coil LALOINAR27M R16 Resistor 1K R25
La7 Coil LALO3NAR3ZM R17 Resistor 1.8M ELR2S
L48 Coil LALO3NAR39M R18 Resistor 18K ELR25
L49 Coil LALO3NAR4ATM R19 Resistor 1K ELR25
L50 Coil LALO3NAR47M R20 Resistor 22K ELR25
LG5t Coil LALO3NARGSM R21 Resistor 4.7K R26
LS2 Coil LALO3NARSEM R22 Resistor 10K ELR25
L63 Coil LALOSNARGBM R23 Resistor 1K ELR25
L54 Coil LALO3NARSSM R24 Resistor 22K ELR25
L65 Coil LALOINARB2M R25 Resistor 1K ELR26
L56 Coil LALO3NARGEM R26 Resistor 1K ELR25S
L57 Coil LALO3NARE2M R27 Resistor 47K ELRZ5
L58 Coil LALO3NARS2M R28 Resistor 470 ELR25
L59 Coil LALOSNA1ROM R29 Resistor 100 ELR25
L60 Coil LALO3NATROM R30 Resistor 47K ELR25
L61 Coil LALO3NAIR2ZM R31 Resistor 10K ELR25
L62 Coil LALO3NAIR2M R32 Resistor 22K ELR25
L63 Coail LALO3NAIR2ZM R33 Resistor 10K R25
L64 Coil LALO3NAIREM R34 - Resistor 47K ELR25
L65 Coil LALO3NATREM R35 Resistor 4.7K R25
L66 Coil LALOSNATREM R36 Resistor 100 R25
L67 Coil LALO3NAIRSM R37 Resistor 100 ELR25
L68 Coil LALO3NA2RZM R38 Resistor 100 ELR25
L69 Coil LALO3NA2R2ZM R39 Resistor 150 ELR25
L70 Coil LALO3NA2R2M R40 Resistor 390 ELR25
L71 Coil LALO3NAZR7M R41 Resistor 2.2K ELR25
L72 Coil LALOSNA3R3K R42 Resistor 220 ELR25
L73 Coil LALOINA3RIK R43 Resistor 220 ELR25
174 Coil LALO3NA3R3K R44 Resistor 220 ELR25
L7% Coil LALO3NA3RIK R45 Resistor 220 ELR25




[RF UNIT] [RF UNIT]

REF.NO. DESCRIPTION PART NO. REF.NO. DESCRIPTION PART NO.
R46 Resistor 220 ELR25 c23 Ceramic 5P 50V
R47 Resistor 220 ELR25 c24 Ceramic 0.0047 50V
R48 Resistor 220 ELR25 C25 Ceramic . 0.0047 50V
R49 Resistor 220 ELR25 C26 Ceramic 0.001 50V
R50 Resistor 220 ELR25 Cc27 Ceramic BP 50V
R51 Resistor 1K ELR25 c28 Ceramic 0.0047 50v
R52 Resistor 100 ELR25 C29 Ceramic 0.001 50V
‘R53 Resistor 10K R25 C30 Ceramic DD1045L020J50v02 { 2P)
RE4 Resistor 10K ELR25 Cc31 Ceramic DD104SL080OJS0OV02 { BP)
RG65 Resistor 10K R25 C32 Ceramic 0.0047 50V
R56 Resistor 22K ELR25 C33 Ceramic 0.0047 50V
RE7 Resistor 47K ELR25 C34 Ceramic DD104SL200J50V02 (20P)
R58 Resistor 22 ELR25 €356 Ceramic 68P 50V
REY Resistor 22 ELR25 C36 Ceramic DD1045L180J50V02 (18P)
RE0 Resistor 47K ELR25 caz Ceramic 10P 50V
R61 Resistor 1K ELR25 c3s Ceramic DD104SL030450V02 { 3P)
R62 Resistor 10K ELR25 Cc29 Ceramic DD104SL390J50V02 (39P)
R63 Resistor 22K R25 Ca0 Ceramic DD105SL121J50V02 (120P)
RG4 Resistor 56 R25 ca1 Ceramic 100P 50V
RE5 Resistor 47 ELR25 ca2 Ceramic 6BP 50V
RG6 Resistor 56K ELR25 c43 Ceramic 47pP 50V
R67 Resistor 220 ELR25 Ca4 Ceramic DD10451L430J50V02 (43P)
R68 Resistor 47 R26 Ca5 Ceramic 0.0047 50V
R69 Resistor 22K ELR25 C47 Ceramic 0.0047 50V
R70 Resistor 10K ELR25 ca8 Ceramic 68P 50V
RM Resistor 220 ELR25 C49 Ceramic 330P 50V
R72 Resistor 47 ELR25 Ccs0 Ceramic DD1045L560J50V02 (56P)
R73 Resistor 10 ELR25 C51 Ceramic 0.0047 50V
R74 Array RMB-473K Ccs2 Ceramic 0.01 50V
R75 Array RMB-473K C53 Electrolytic 10 16V
R76 Resistor 1K ELR25 C54 Ceramic DD10451L560J50V02 (56P)
R77 Resistor 10K R25 C55 Ceramic 330P 50V
R78 Resistor 1.4 R25 C56 Ceramic 0.0047 50V
R79 Resistor 100K ELR25 C57 Electrolytic 10 16V
R8O Resistor 680 ELR25 C68 Ceramic 0.0047 50V
R81 Resistor 100 ELR25 C59 Ceramic 100P B0V
R82 Resistor - 680 ELR25 C60 Ceramic 0.0047 50V
R83 Resistor 100 ELR25 C61 Ceramic 0.0047 50V
R84 Resistor 1K ELR25 c62 Ceramic 0.0047 S0V
R85 Resistor 1 ELR25 C63 Ceramic 0.0047 50V
RB6 Resistor 68 ELR25 cé4 Ceramic 0.0047 50V
R87 Resistor 220 R10 C65 Electrolytic 0.47 50V
c67 Ceramic 0.0047 50V
(o3} Ceramic 47P 50V C68 Ceramic 0.0047 B0V
C2 Ceramic 22pP 50V C69 Ceramic 100P 50V
C3 Ceramic DD104SL200J50V02 (20P) C70 Ceramic 220P 50V
c4 Ceramic 470P 50V cn Barrier Lay RAUOCBSAB821K (B820P)
Ch Barrier Lay 0.047 25V C72 Ceramic DD1045L.240450V02 (24P)
Cc6 Ceramic DD104SL390J50v02 {39P) c73 Ceramic 47p 50V
Cc? Ceramic DD1045L070J50v02 { 7P) C74 Ceramic 100P 50V
c8 Ceramic DD1045L620J50V02 {62P) C75 Ceramic 33P 50V
c9 Ceramic DD1045SL030J50V02 ( 3P} C76 Ceramic 0.0047 50V
c10 Ceramic DD10451L.39050V02 (39P) c77 Ceramic 0.0047 50V
c11 Ceramic 0.5P 50V crs Ceramic DD106SL181J50V02 {180P)
g e ci2 Ceramic DD104SL0B0JS0OVO2 ( 8P} c79 Ceramic DD1085L391J50V02 (390P}
c13 Ceramic 5P 50V C80 Barrier Lay UATO5X 103K {0.01)
cil4 Ceramic 0.0047 50V c81 Ceramic DD10451.121J50v02 (120P}
' . ci15 Ceramic 0.001 50V c82 Ceramic 33pP 50V
~ Ci16 Ceramic DD104SL040J50V02 { 4P) C83 Ceramic DD106SL181J50v02 (180P)
c17 Ceramic 0.0047 50V Cc84 Barrier Lay 0.047 25V
C19 Electrolytic 2.2 B0V C85 Barrier Lay 0.047 25V
C20 Ceramic 0.0047 50V Cc86 Barrier Lay 0.047 25V
N Ceramic 0.0047 50V c87 Barrier Lay 0.047 25v
Cc22 Ceramic 0.0047 50V css Ceramic 0.0047 50V
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[RF UNIT]

REF. NO.
c89 Ceramic
co0 Ceramic
ca1 Ceramic
C92 Barrier Lay
ca3 Barrier Lay
C94 Cerarnic
ca5 Ceramic
C96 Ceramic
co7 Ceramic
Cca8 Barrier Lay
C99 Ceramic
C100 Ceramic
c101 Barrier Lay
Cc102 Ceramic
c103 Ceramic
c104 Ceramic
C105 Barrier Lay
C106 Barrier Lay
c107 Ceramic
c108 Ceramic
C109 Barrier Lay
C110 Ceramic
ci1n Ceramic
ci112 Barrier Lay
C113 Barrier Lay
c114 Barrier Lay
c115 Barrier Lay
C116 Barrier Lay
c117 Barrier Lay
c118 Ceramic
C119 Ceramic
C120 Ceramic
ci21 Barrier Lay
c122 Barrier Lay
c123 Barrier Lay
C124 Barrier Lay
C125 Barrier Lay
C126 Barrier Lay
C127 Ceramic
c128 Ceramic
C129 Barrier Lay
€130 Barrier Lay
c13 Barrier Lay
C132 Barrier Lay
C133 Barrier Lay
C134 Barrier Lay
C135 Ceramic
C136 Barrier Lay
Cc137 Barrier Lay
c138 Barrier Lay
C139 Barrier Lay
C140 Barrier Lay
ci141 Barrier Lay
c142 Barrier Lay
€143 Ceramic
C144 Barrier Lay
c145 Barrier Lay
C146 Barrier Lay
C147 Barrier Lay
€148 Barrier Lay
c149 Ceramic
C150 Ceramic
C151 Barrier Lay
C152 Barrier Lay

DESCRIPTION PART NO.

0.0047 50V
0.0047 50V
220P 50V

UAT04X102K (0.001)

UAT04X222K (0.0022)

220p 50V
DD1045L240J50V02 (24P)
DD1075L.271J50vV02 (270P)

0.0047 50V
0.047 25V
330P 50V

DD1095L471450V02 {470P}
UATO5X272K {0.0027)
DD107SL301J50V02 {300P)

DD1045L390J50V02 {39P)
DD109SL471J50v02 {470P)
0.047 25V
0.047 25v
DD107SL301J50V02 (300P)
DD1095L511J50V02 (510P)
UATO05X332K (0.0033)
DD109SL511J50v02 (510P)

47P 50V
RAUDBSABE1K (560P)
0.047 25V
0.047 25V

RAU06SAS61K {560P)

UAT04X122K (0.0012}

UATO06X562K (0.0056)
DD108SL391J50V02 {390P)

100P 50V
DD109SL511J50V02 (510P)

0.047 28V

0.1 18v

RAUOBSAB21K (820P)
UATO4X 182K (0.0018)
UATO5X682K (0.0068)
RAU03SAB21K (820P)

150P 50V
DD1085L391.J50V02 {390P)

0.1 16V

0.1 16V

UATO04X122K (0.0012)
UATO5X272K (0.0027)
UATO5X 103K (0.01)
UAT04X152K {0.0015)
DD10565L121J50V02 (120P)
UAT04X152K {0.0015)
0.1 16V
G.1 16v
UAT04X152K (0.0015)
UAT04X182K {0.0018)
UATO08X123K (0.012}
UAT04X122K (0.0012)

220p B0V
UATO05X272K (0.0027)
A 16V

UAT04X222K {0.0022}

UATO0EX332K (0.0033}

UATO04X222K (0.0022)
DD1095L471J50V02 (470P)
DD106SL181J50V02 (180P)

0.047 25V

0.047 25V

[RF UNIT]

REF. NO.
C153 Ceramic
C1564 Barrier Lay
C155 Electrolytic
C156 Barrier Lay
C157 Ceramic
C158 Ceramic
C159 Barrier Lay
C160 Array
C161 Array
C162 Array
€163 Array
C164 Ceramic
€165 Ceramic
ci166 Barrier Lay
C167 Barrier Lay
C168 Barrier Lay
C169 Ceramic
€170 Ceramic
C171 Ceramic
Cc172 Electrolytic
C173 Ceramic
C174 Ceramic
C176 Ceramic
C177 Barrier Lay
c178 Barrier Lay
c179 Barrier Lay
C180 Barrier Lay
C181 Barrier Lay
ci82 Ceramic
c183 Barrier Lay
Cc184 Barrier Lay
RL1 Relay
RL2 Relay
I Connector
J2 Connector
J3 Connector
Ja Connector
J5 Connector
J6 Connector
J7 Connector
J8 Connector
J9 Connector
J10 Connector
J1t Connector
J12 Connector
J13 Connector
B1 RFP.CB
P1 Connector
P2 Connector
P3 Connector
[PA UNIT]
(3] Transistor
Q2 Transistor
a3 Transistor
Q4 Transistor

DESCRIPTION PART NO.

DD104SL030450v02 { 3P)

0.1 16V
10 16V
0.047 25V
0.0047 50V
0.0047 50V
0.1 16V

872C0711-32N (0.01x6}
B7ZC0711-32N {0.01x6)
B8ZCO111-32N {0.0082x7}
BBZC0111-32N {0.0082x7)

0.0047 50V
00047 = 50V
0.1 16V
6.1 16V
0.047 25v
0.0047 50V
5P 50V
0.0047 50V
2.2 50V
0.0047 50V
0.0047 S50V
0.0047 50V

UAT04X102K {0.001)
RAUOBSAB21K (820P)
UATO4X102K (0.001)
UAT08X 153K (0.015)
UATOEX682K {0.0068)

DD104SL270J50V02 (27P)
UAT04X152K (0.0015)
0.047 25V

FBR221D012
FBR211BD009-M

RT-0.1T-1.3B
RT-0.1T-1.3B
TL-26P-03-V1
TL.-26P-08-V1
TL-25P-02-V1
TL-25P-05-V1
TL-25P-07-V1
TLB-P13H-B1
TL-25P-04-V1
TL-25P-05-V1
TMP-JO1X-A1
TL-25P-02-V1
TL-25P-02-V1

B-777

TMP-PO1X-A1
TMP-PO1X-A1
TL-26H-02-B1

28C1971
28C3133
25C3133
25C2904




{PA UNIT]
DESCRIPTION PART NO.

REF NO,

L20
L21
L22
L23
L24
L25

R21
R22
R23
R24
R25
R26
R27
R28

Transistor
Transistor
Transistor

Varistor

" Varistor

Diode
Diode
Diode

Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Cail
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor-
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

25C2904
250313
25C2120
MVE
MVSW
1N4002
1N4002
15CD11
LR-142
FL5H 1R2
FL5H 1R2
LR-143
FSQHOBORN
BTO1RN1-AB1
FSQHOS0RN
BTO1RN1-A61
LR-83
LR-144
LR-146
FL5H101
FSQHO50RN
BTO1RN1-A61
FSQHOBORN
BTO1RN1-A61
FSQHOSORN
BTO1RN1-AG1
FLSH 11
FL7H 2224
FLBH 221K
FLSH 102K
FLSH 101K
LALOANAT0IK
LW-22
220 R25

- 100 R25
470 R25
2.2. R25
4.7 R25
68 ELR25S
22 ELR25
22 ELR25
68 ELR25
2.2 iw
2.2 w
2.2 w
2.2 1w
10 RE50X
10 RB0X
3.3 w
33 W
33K R25
1K R25
0.012 BW SQSL
1K R25
4.7 2w R2J
470 HOE51A
150 R25
0.1 1W SRW1P
10K ELR25
100 HOB51A
68 R50X
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[PA UNIT]

REF NO.
R29 Resistor
R30 Resistor
R31 Resistor
R32 Resistor
R33 Resistor
R34 Resistor
R35 Serge Absorber
R36 Resistor
c1 Ceramic
c2 Barrier Lay
C3 Barrier Lay
ca Mylar
Ch Mylar
Cé Cylinder
c7 Monolithic
c8 Monolithic
Co Monolithic
C10 Barrier Lay
Ci12 Menolithic
C13 Menolithic
Ci4 Dip Mica
C15 Ceramic
C16 Dip Mica
Ct7 Barrier Lay
Cc18 Etectrolytic
ci1g Monolythic
C20 Barrier Lay
c21 Eiectrolytic
Cc22 Eiectrolytic
c23 Barrier Lay
C24 Barrier Lay
C25 Eiectrolytic
C26 Barrier Lay
c27 Electrolytic
c28 Barrier Lay
C29 Ceramic
C30 Barrier Lay
C31 Barrier Lay
C32 Barrier Lay
C33 Barrier Lay
C34 Barrier Lay
C35 Barrier Lay
C36 Barrier Lay
c37 Ceramic
c38 Feed Through
c38 Feed Through
C40 Feed Through
ca Feed Through
C42 Barrier Lay
C43 Barrier Lay
c44 Barrier Lay
C45 ~ Ceramic
C46 Ceramic
RL1 Relay
4 Connector
J2 Connector
13 Connector
N ) Connector
P1 Connector
P2 Connector

DESCRIPTION PART NO.

10 ELR25
1.8 ELR25

22 ELR25

100 R50X

22K ELR25

120 RSOX
DSA301

220 R50X

0.0022 50V

0.0012 SOV

0.1 16V

0.01 50V

0.01 50V

100P 50V

470pP 50V

6800P  BOV

6800P 50V

560P 50V

470pP 5OV

1000F 5OV

DM19 560P 500V 1CR
47p 500V

4700P  S00V

0.047 25v
ECEA16Z470

0.68 25V

0.047 i

47 10V

10 16V

0.047 25V

0.047 25v

470 18V

0.047 25v

10 18V

0.1 16V

0.0047  BOV

0.047 258V

0.1 18V

0.047 25V

0.047 26V

0.047 25V

0.047 25V

0.047 2BV

0.0047 SOV
TF318-452E102GMV{0.001)
TF318-452E102GMV{0.001)
TF318-452E102GMV {0.001)
TF318-452E102GMV{0.001)
0.047 25v

0.047 25V

0.1 25V
DD31-0-SL180P 500V 02
DD31-0-5L180P 500V 02
FBR621D009

MR-DS

TMP-JO1X-V1
KC21-0080

LLR-6

TMP-PO1X-A1
TMP-PO1X-A1




[PA UNIT}

REF. NO.

F1

51
S2

MF1

B1
B2

DESCRIPTION

Connector

Connectar
Connector
Connector
Connector

Fuse Holder

Thermal Switch
Thermal Switch

DC Motor

PAP.C.B
Connector P.C.B

[FILTER UNIT]

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

Coil
Coil
Coit
Coil
Coil
Coil
Coil
Coil
Coit
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil ¢
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil

Resistor

PART NO.

TL25H-05-B1
TL25H-04-81
TL25H-02-B1
TL25H-02-B1

1545R-1
TFH-S30

OHD-90M
OHD-50M

M68 12U22

B-720A
B-781

1K60

1K60

15863
18563
15853
18853
18853
18853
18853

LR-47
LR-48
LR-49
LR-50
LR-52
LR-51

- LR-90

LR-91
LR-63
LR-54

LA-166
LA-165
LA-168
LA-167
LR-22A
FL7H222)
FL5H101
FL5H101
FLSH101
FL5H101
FLEH101
FLSH101
FL5H101
FLSH101
FL5H100
FL5H100
FL5H100
FL5H100
FL&H100
FL5H100

LA-24

68

R2%
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{FILTE/R UNIT]
DESCRIPTION PART NO.

REF. NO.

R2
R3
R4
RS

c1
c2
c3
c4
cs
Cc6
C7
c8
co
c1o
Cc1
c12
ci13
Ci14
Cth
C16
ci7
ci8
c19
C20
c21
c22
c23
C24
C25
C26

Resistor
Resistor
Resistor
Resistor

Dip Mica
Ceramic
Dip Mica
Dip Mica
Dip Mica
Dip Mica
Ceramic
Dip Mica
Ceramic
Dip Mica
Ceramic
Ceramic
Dip Mica
Ceramic
Ceramic
Ceramic
Ceramic
Dip Mica
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Trimmer
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic

Relay
Relay
Relay

47K R25
47K R25
12K ELR25
12K ELR25

DM20 1200P S00V 1CR
DD31-0-SL150P 500V 02
DM20 2200P 500V 1CR
DM19 380P 500V 1CR
DM20 1000P 500V 1CR
DM19 6BOP 500V 1CR
DD31-0-82P 500V 02
DM19 1200P 500V 1CR
DD31-2-SL220P 500V 02
DM19 6B0P 500V 1CR
DD31-4-SL 300P 500V 02
DD38-0-SL 100P 500V 02
DM19 680P 500V 1CR
DD35-0-SL39P 500V 02
DD31-4-SL330P 500V 02
DD31-2-5L220P 500V 02
DD38-0-SL47P 500V 02
DM19 470P 500V 1CR
DD38-0-5L82P 500V Q2
DD31-2-5L220P 500V 02
DD31-2-SL150P 500V 02
DD35-0-5L24P 500V 02
DD31-4-SL.330P 500V 02
DD36-0-5L56P 500V 02
DD31-2-SL150P 500V 02
DD31-2-SL150P 500V 02
DD35-0-SL10P 500V 02
0D31-2-5L220P 500V 02
DD35-0-SL33F 500V 02
DD38-G-SL100P 500V 02
DD38-0-5L82FP 500V 02
DD35-0-SL10P 500V 02
DD31-0-5L180P 500V 02
DD35-0-5L27P 500V 02
DD38-0-SLEBP 500V 02
ECV-1ZW 20 x 40

220P 50V
100P 50V
100P 50V
100P 50V
100P 50V
0.047 25V
0.047 25v
0.047 5V
0.047 25V
0.047 25V
0.047 25V
0.047 25v
0.047 25v
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
FBR211BDO12-M
FBR2118D012-M
FBR2118D012-M




[FILTER UNIT] [PLL UNIT]

REF. NO. DESCRIPTION PART NO. REF.NO. DESCRIPTION PART NO.
RL4 " Relay FB8R211BD012-M D11 Dicde 18853
RLS Relay FBR211BD012-M D12 Varactor Diode FC52M
RL6 Relay FBR211BD012-M D13 Varactor Diode 1SV50-E
RL? Relay FBR211BD012-M D14 Varactor Diode 1SV50-E
RLS Relay FBR211BD0O12-M D15 Varactor Diode 1SV50-E
RL9 Relay FBR211BD012-M D16 Diode 185563
RL10 Relay FBR211BD012-M D17 Diode 15553
RL11 Relay FBR211BD0O12-M D18 Diode 15853
RL12 Relay FBR211BD012-M D19 Diode 15563
RL13 Relay FBR211BD012-M D20 Zener RD 5.1 B2
RL14 Relay FBR211BD012-M
L1 Choke Lw-19
B1 Filter P.C.B B-763 L2 Coil LS-94
Lé Choke LALO4NA102K
N Connector TMP-J01X-V1 L7 Choke ELO810SKI-101
J3 Connector TL-25P-03-V1 L8 Coil 1.5-162
L9 Coil LA-244
P1 Connector TL-25H-07-A1 L10 Coil LA-254
P2 Connector TMP-JO1X-A1 Ln Choke LB4 R36
L12 Choke LB4 R23
L13 Choke Lw-17
L14 Choke FLBH101K
L15 Choke FLSH101K
[PLL UNIT] L16 Choke LR-79
L17 Coil LB-135
IC1 IC M54929P L18 Choke LW-19
IC2 IC M54466L L19 Choke LR-79
IC3 IC uPC1037H L20 Coil LB-135
IC4 IC pPC1037H L21 Choke LW-19
IC5 Ic SN74LS90N L22 Choke LR-79
IC7 IC TA78LO0BAP 123 Cail LB-135
IC8 ic 7805 L24 Choke Lw-19
L25 Choke LR-79
Q1 Transistor 25C945P L26 Coil LB-135
Q2 Transistor 25Co45p L27 Choke Lw-18
Qa3 Transistor 25C945P L28 Choke BTO1RN1-A61
Q4 Transistor ~  25C945P L29 Choke LALO3NARSEM
a5 FET 25K30A-Y
Q6 FET 25K30A-Y R2 Resistor 22K ELR25
Q7 Transistor 25C1571G R3 Resistor 47K ELR25
Qs Transistor 25A1015Y R4 Resistor 10K ELR25
Q9 Transistor 25C945P R5 Resistor 470 ELR25
Q10 Transistor 2SC945R Ré& Resistor 220 ELR25
an Transistor 25C383T™M R7 Resistor 47 R25
Q15 FET 25K241-Y RE Resistor 47 ELR25
Q16 Transistor 25C383T™M R9 Resistor 100 ELR25
Q17 Transistor 25C383T™ R10 Resistor 15K ELR28
Q18 FET 25K192A-GR - R11 Resistor 1K R25
Q19 FET 25K192A-GR R12 Resistor 470 ELR25
Q20 FET 2SK192A-GR 21 Resistor 8.2K R25
Qa21 FET 25K192A-GR R22 Resistor K R25
Q22 Transistor 25C383TM R24 Resistor 100 ELR25
Q23 Transistor 25C383TM R25 Resistor 100 ELR25
Q24 Transistor 25C945P R26 Resistor 470 ELR25
Q25 Transistor 25C383TM R27 Resistor 220 ELR25
Q26 Transistor 25C383TM R28 Resistor 100 ELR25
' R29 Resistor 47 ELR25S
D2 Zener RD 5.1E B2 R30 Resistor 3.3K ELR25
- Q4 Diode 18553 R31 Resistor 47K ELR25
D5 Diode 18553 R32 Resistor 10K ELR25
D7 Diode 15553 R33 Resistor 10K ELR2%
} D8 Diode 18563 R34 Resistor 220 ELR25
- D9 Diode 158563 R35 Resistor 220 ELR25

D10 Diode 15853 R37 Resistor 27K ELR25
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[PLL UNIT] [PLL UNIT]

REF. NO. DESCRIPTION PART NO. REF.NO. DESCRIPTION PART NO.
R38 Resistor 390 ELR2% R109 Resistor 3.3K ELR25
R39 Resistor 1K R25
R40 Resistor 47K ELR25 c3 Ceramic 47P CH 50V
R41 Resistor 1.8M ELR25 C4 Ceramic 0.0047 50V
R42 Resistor 1K ELR25 ' cs Electrolytic 10 16V
R43 Resistor 1.2k ELR25 cé Ceramic B2P TH 50V
R44 Resistor 47K ELR25 c? Ceramic 0.0047 50V
R45 Resistor iK R256 C8 Ceramic 82F TH 50V
R46 Resistor 47K R25 c9 Ceramic 10p 50V
R47 Resistor 100 R25 cn Ceramic 47p B0V
R48 Resistor 22K ELR25 ci12 Ceramic 100P 50V
R49 Resistor 22K ELR2S Cc27 Barrier Lay 0.047 258V
RS0 Resistor T 10K ELR25 . c29 Ceramic 470P 50V
R52 Resistor 27K ELR25 C30 Ceramic 470P 50V
RS3 Resistor 22K ELR25 C31 Barrier Lay 0.1 16V
R54 Resistor 22K ELR25 C32 Ceramic 0.0047 50V
R55 Resistor 47K ELR25 Cc33 Electrolytic 47 10V
R56 Resistor 100K ELR25 C34 Ceramic 0.0047 50v
R67 Resistor 100K ELR25 C35 Ceramic 6P 50V
R&8 Resistor 150 ELR25 C36 Ceramic 6P 50V
R59 Resistor 33K ELR25 c37 Ceramic 0.0047 50V
R60 Resistor 100K ELR25 c39 Ceramic 47pP 50V
R61 Resistor 100K ELR25 C40 Ceramic 0.0047 50V
R62 Resistor 150 ELR25 ca1 Ceramic 0.001 BOV
R63 Resistor 33K ELR25 ca2 Ceramic 0.0047 50V
R64 Resistor 100K ELR25 C43 Ceramic 43P 50V
RG5 Resistor 100K ELR25 Ca4q Ceramic 51P 50V
R66 Resistor 150 ELR25 €45 Ceramic 82pP 50v
R67 Resistor 33K ELR25 CAG Ceramic 15P 50V
R68 Resistor 100K ELR25 Y Ceramic 62P 50V
R69 Resistor 100K - ELR25 c48 Ceramic 150P 50V
R70 Resistor 150 ELR25 C49 Ceramic 120P 50V
R71 Resistor 33K ELR25 C50 Ceramic 66P 50V
R72 Resistor 180 ELR25 C51 Ceramic 330P 80V
R73 Resistor 33 ELR25 Ch2 Ceramic 68P 50v
R74 Resistor 47K ELR25 C53 Ceramic 150P 80V
R75 Resistor . 220 ELR25 C54 Ceramic 0.0047 soV
R76 Resistor 330 ELR25 - (58 Ceramic 0.0047 50V
R77 Resistor 22 ELR25 C66 Ceramic 0.001 s0V
R78 Resistor 220 ELR25 C57 Ceramic 0.0047 50V
R79 Resistor 22K ELR25 C58 . Ceramic 0.0022 80V
R8O Resistor 100 ELR25 Cc69 Ceramic 0.0047 50V
R81 Resistor 560 ° ELR25 C60 Ceramic 0.0047 50V
R82 Resistor 10K ELR26 C62 Ceramic 0.0047 50V
R83 Resistor 47K ELR25 C63 Ceramic 0.0047 50V
R84 Resistor 10K ELR25 C64 Electrolytic 47 10V
R85 Resistor 220 ELR25 C65 Array B72C0717-32N {470Px6)}
i R86 Resistor 10K ELR25 C66 Electrolytic 47 v
~ R87 Resistor 100 ELR25 C67 Barrier Lay 0.047 25V
R88 Resistor 100 R25 cs8 Barrier Lay 0.1 16V
R8Y9 Resistor 220 ELR25 Cc69 Ceramic 0.001 50V
R0 Resistor 22K ELR25 C70 Ceramic 0.001 50V
R91 Resistor 10K ELR25 C71 Electrolytic 1 50V
R92 Resistor 470 ELR2S C72 Electrolytic 100 10V
R93 Resistor 47 ELR25 c73 Ceramic 0.0047 50V
R94 Resistor 10K R25 C74 Barrier Lay 0.047 25v
e R95 Resistor 10K R25 c75 Electrolytic 0.47 50V B.P
R96 Resistor 10K R25 C76 Ceramic 56P 50V
R97 Resistor 10K R25 Cc77 Ceramic 24p 50V
RO8 Resistor 47K . R25 c78 Trimmer CT251C
RO9 Resistor 47K R25 c7¢ Ceramic 5GP CH 60V
R100 Resistor SRW 1P 10 C80 Ceramic 12P CH 50V
R101 Resistor 120 RS0 ca1 Ceramic 12P CH 50V
R103 Resistor 47 ELR25 B2 Ceramic 0.0047 50V




[PLL UNIT] [PLL UNIT]

REF.NO. DESCRIPTION PART NO. REF.NO. DESCRIPTION PART NO.
Cc83 Ceramic 1P 50V J2 Connector 5138-11CPB
caa Ceramic 0.0047 50v J3 Connector 5138-04CPB
C85 Barrier Lay 0.047 25V J4 Connector TMP-JO1X-V1
c86 Ceramic 56P 50V
cs87 Ceramic 18P 50V X1 Crystal CR-21 (30.72MHz)
c8s Trimmer CTZ51C
c8s Ceramic 47P CH 50V Fn Crystal Filter FL-69 (30M15A}
coo Ceramic 12P CH 50V
col Ceramic 12P CH 50V B1 PLLP.C.B B-704C
co2 Ceramic 0.0047 50V
Co3 Ceramic 1P 50V
co4 Ceramic 0.0047 50V
Co5 Ceramic 47p a0V
co6 Ceramic 10P 50V [PLL SUB LOOP]
co7 Trimmer CTZ51A
cog Ceramic 47P CH 50V 1C201 IC M54929P
co9 Ceramic 12P CH 50V 1C202 IC M54466L
c100 Ceramic 8P CH 50V 1C203 IC SN74LS90N
Cc101 Caramic 0.0047 50V 1C204 IC Mb4459L
i c102 Ceramic 1P 50V
c103 Ceramic 0.0047 50V Q201 FET 25K192A-GR
Cl104 Barrier Lay 0.047 25V Q202 Transistor 2S8C763C
C105 Ceramic 3979 50V
C106 Ceramic 7P 50V D201 Varactor Diode 1SV5O-E
c1o7 Trimmer CTZ51A
c108 Ceramic 33F CH 50V L201 Coil LB-133
ci09 Ceramic 12P CH 50V L202 Choke LW-19
C110 Ceramic 5P CH 50V L203 Choke FL5H 101K
c1t Ceramic 0.0047 50V L204 Choke LALOANA 101K
ci12 Ceramic 1P 80V L205 Choke LALO4ANA 101K
c13 Ceramic 0.0047 50V
C114 Barrier Lay 0.047 25V R201 Resistor 10K ELR25
C115 Electrolytic 100 ov R202 Resistor 1K R25
c116 Ceramic 0.0047 50V R203 Resistor 27K ELR25
c117 Caramic 22p 50V R204 Resistor 33K ELR25
C118 Ceramic 22P 50V R205 Resistor 10K ELR25
ct19 Ceramic 47pP 50V ~ R206 Resistor 470K ELR25
Cct20 Ceramic 0.0047 50V R207 Resistor 470K ELR25
ci21 Ceramic - 0.0047 50V R208 Resistor 180 ELR25
c122 Ceramic 0.001 50V R209 Resistor 150 ELR25
c123 Ceramic 0.0047 50V R210 Resistor 56K ELR25
€124 Ceramic 5P 50V R211 Resistor 1.2k ELR25
C125 Ceramic 0.001 S0V R212 Resistor 330 ELR25
C126 Ceramic 0.0047 50V R213 Resistor 150 R25
c127 Ceramic 47pP 50V R214 Resistor 4.7K . R2%
c128 Electrolytic 47 0oV R215 Resistor 2.2K R2S
C129 Electrolytic 100 16V R216 Resistor 27K ELR25
C130 Ceramic 0.0047 B0V R217 Resistor 27K ELR25
c1a Ceramic 0.0047 50V R218 Resistor 390 ELR25
c132 Electrolytic 47 10V
€133 Ceramic 0.001 50V c2; Array B7ZC0717-32N
C134 Ceramic 0.001 50V C202 Electrolytic 0.22 50V RC2
C135 Ceramic 0.001 50V C203 Barrier Lay 0.047 25V
C136 Ceramic 0.001 50V C204 Ceramic 0.0022 50V
C137 Electrolytic 10 16V C205 Ceramic 0.001 50V
c139 Ceramic 0.0047 50V C206 Electrolytic 47 10v
c140 Ceramic 0.0047 50V C207 Ceramic 39P S0V {W))
Cia Ceramic 0.0047 50V C208 Ceramic 22p 50V
C142 Ceramic 0.0047 50V C209 Ceramic 4P 50V
Ci43 Ceramic 0.0047 50V . €210 Ceramic 4P 50V
€146 Ceramic 100P 50V C211 Electrolytic 47 1oV
c147 Ceramic &P 50V C212 Ceramic 0.0022 50V
c213 Ceramic 1P 50V
N Connector TL25P-05-V1 C214 Ceramic 0.0047 50V
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[PLL SUB LOOP]
DESCRIPTION PART NO. .

REF. NO.

c215
Cc216
c217
c218
c219
€220
C221
C222
Cc223
C224
C225
C226
c227

Ceramic
Ceramic
Ceramic
Ceramic
Barrier Lay
Ceramic
Ceramic
Ceramic
Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic

[LOGIC UNIT]

IC1
IC2
Ic3
IC5

Transistor
Transistor
Transistor
Transistor
Transistor

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

0.001 50V
47pP 50v
0.0022 50v
0.0047 50v
0.047 28v
470P 50V
0.0047 50V
0.001 50V
47 v
0.0047 50V
0.0047 50V
0.0047 50v
0.0047 50V

HATBMOS
RPSGO1 0607
#PD7801G 114
SN74L832N
SN74LS02N
40138
TCA528BP
SN74L8377N
SN74LS11N
SN74L8175N
BAG1S
BAG18
M50780SP
BAS18
DAN4AO1
SN74LS08N
SN74LS08BN

25A1048Y
25A1048Y
25A1048Y
25C2458GR
25C2458GR

15853
18553
185563
18853
18853
15563
15553
15553
15553
15853
15553
15853
15863
18853
15553
18583
15863
18553
18563
18863
15553
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[LOGIC UNIT]
DESCRIPTION PART NO.

REF. NO.

D26
D27
D28
D29
D30
D31
D32
D33
D34
D35
D36
D37

X1

Ra5

R50

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Zener

Ceramic Unit

Resistor
Resistor
Resistor
Resistor
Resistor
Array
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Trimmer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Rasistor
Array
Resistor
Resistor
Resistor
Resistor
Array
Resistor
Resistor
Resistor
Resistor

. Resistor

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

15853

15853

15563

15553

15553

18883

15853

18853

18553

15553

15553

RD8.2 EBI
CSA400MT
47K ELR25
47K R25
10K ELR25
47K ELR25
470 ELR25
RM-4 104

120K ELR25
10K R25
47K R25
3.3M ELR25
™ ELR25
33 - ELR25
1™ H1051C
220K ELR25
47K ELR28
™ R26
™ R25
47K R25
10 RS0
10K R25
RM-8 472

68K  ELR25
47K ELR25
10K R25
1K ELR25
RM-4 472

47K ELR25
750 CRB25FX
1.8K  CRB25FX
33K CRB25FX
5.6K . CRB25FX
10K CRB25FX
47K  CRB25FX
1K R25
1K R25
1K R25
1K R25
iK R25
1K R25
1K R25
1K R25
1K R25
1K R25
1K R25
1K R25
1K R25
1K R26
1K R25
1K R25




[LOGIC UNIT] [LOGIC UNIT]

REF.NO. DESCRIPTION PART NO. REF.NO. DESCRIPTION PART NO.
R51 Resistor 1K R25 Jo Connector TL-25P-07-V1
R562 Resistor 100 R26 J10 Connector TL-25P-09-vi
R54 Resistor 1.2K R25 J1 Connector 5138-11C
R55 Resistor 10K R25 J13 Connector TL-25P-10-V1
R56 Resistor 10K R25 : J14 Connector 5138-08C
R57 Resistor 220 ELR25 J16 Connector 3022128
- 417 Connector 3022-088
c1 Electrolytic 33 18V
C2 Barrier Lay 0.1 16V Bt Logic P.C.B B705A
C3 Barrier Lay 0.1 16V
” ca Electrolytic 47 1ov
(o] Electrolytic 1 sov
C6 Barrier Lay 0.1 16v
c7 Mylar 0.0022 50V [IF UNIT]
- cs Mylar 0.001 S0V
ce Mylar 0.001 b0V ICY IC HPC1037H
C10 Barrier Lay 0.1 16V IC2 [o4 MPC1037H
cn Ceramic 33P 50V
- C12 Ceramic 33r 50V a1 Transistor 25A1015Y
c13 Barrier Lay 0.1 - 16V Q2 Transistor 25A1015Y
Ci14 Barrier Lay 0.047 25V a3 Transistor 2SA1015Y
c15 Electrolytic 1 B.P BOV Q4 Transistor 25C945P
E cis Ceramic 0.0047 50V Qs Transistor 25C945P
c17 Ceramic 0.0047 s0v Q6 TFransistor 25C945P
c18 Electrolytic 47 10v Q7 Transistor 25C763C
c19 Ceramic 0.0047 50V Qs Transistor 25C945P
- C20 Array B82C0111-32N {0.0082x7) Q9 Transistor 25C945P
c21 Ceramic 470P BOV Q10 FET 25K241GR
C22 Ceramic 0.001 50v an FET 25K241Y
Cc23 Barrier Lay 0.1 16V ) : Q12 FET 25K241GR
- Cc24 Ceramic 2.0022 S0V 13 Transistor 25A1015Y
C25 Ceramic 0.001 sov Q14 Transistor 25A1018Y
C26 Array B8ZC0111-32N (0.0082x7)
c27 Array BSRC0124-32N{0001x4) )] Diode 15563
c28 Array B7ZC0711-32N (0.01x6) D2 Diode 15553
3 C29 Array B72C0711-32N (0.01x6) D3 Diode 15553
s B C30 Barrier Lay 0.1 18V D4 Diode 15553
- c31 Barrier Lay 0.1 16V . D6 Diode 15553
- c32 Barrier Lay 0.1 t6v D7 Diode 15553
D8 Diode 18553
: L1 Choke FLBH 102K D9 ~ Diode 15553
L2 Choke BTO1RN1-A61 D10 Diode 158563
L3 Choke BTO1RN1-A61 D11 Diode 15563
- L4 Choke FLSH 102K D12 Diode 15853
N L6 Choke FLSH 102K D13 Diode 15553
3 L7 Choke FL5H 102K D14 Diode 15863
- 7 L8 Choke FL5H 102K D15 Diode 15563
Lo Choke FLSH 102K D16 Diode 15553
i A L10 Choke FL5H 102K D17 Diode 15563
L1 Choke FLSH 101K D18 Varactor Diode 1T25
—~ L12 Choke FLBH 101K D19 Diode 15853
L13 Choke FL5H 101K D20 Diode 18563
L14 Choke FLSH 101K ‘D21 Diode 18553
; L15 Choke FILS5H 101K D22 Diode 15853
= L16 Choke FL5H 101K D23 Diode 15553
L17 Choke FLSH 101K D24 Diode 18553
D2s Diode 18553
J1 Connector TL-25P-03-V1 D26 Diode 18853
= J2 Connector TL-26P-10-V1 D27 Diode 18563
J3 Connector TL-25P-12-V1 D28 Diode 18863
J5 Connector 5138-11CPB D28 Diode 15853
J6 Connector TL-25P-06-V1 D30 Varactor Diode FCS51M
. J7 Connector TL-25P-10-V1 D31 Diode 15853
] J8 Connector 5138-04C D32 Diode 18563
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{IF UNIT] [IF UNIT]

REF.NO. DESCRIFTION PART NO. REF.NO. DESCRIPTION PART NO.
D33 Diode 1515556 R20 Resistor 33K ELR25
D34 Diode 15vo9 R2% Resistor 27 ELR25
D35 Diode 1Sva9 R22 Resistor ‘6.8K ELR25
D36 Diode 18563 R23 Trimmer 10K HOG51A
D37 Diode 181555 R24 Trimmer 10K HO651A
D38 Diode 15553 R25 Resistor 47K ELR25
D39 Diode 15155656 R26 Resistor 100K ELR25
D40 Diode 18563 R27 Resistor 47K ELR25
D41 Diode 18853 R28 Resistor 15K ELR25
D42 Diode 15553 R29 Resistor 33K ELR25
D43 Diode 15563 R30 Resistor 100K R25
D44 Diode 18563 R31 Resistor 27K ELR25
D45 Diode 15553 R32 Resistor 1.5k ELR25
D47 Diode 15853 R33 Resistor ) 15K ELR25
D48 Diode 155863 R34 Resistor 47K R25
D49 Diode 158553 R35 Resistor 15K ELR2S
D50 Diode 15553 R36 Resistor 330 ELR25
D51 Diode 15563 R37 Resistor 1K ELR25
D52 Diode 18553 R38 Resistor 47K ELR25
D53 Diode 15553 R39 Resistor 47 ELR25
D54 Diode 15853 R40 Resistor 22K ELR25
DS5 Diode 15853 R41 Resistor 22K ELR25
R42 Resistor 2.2K ELR25S
F Ceramic Filter CFW-4S5IT R43 Resistor 470 R25
Fi2 Ceramic Filter CFJ-455K14 R44 Resistor 3.3K ELR25
FI3 Crystal Filter FL-23 (9M15A) R45 Resistor 220 ‘R25
Fi4 . Crystal Filter FL-30 {9M22D2) R46 Resistor 470 .ELR25
. R47 Resistor 3.3K ELR25
X1 Crystal 9.4665MHz HC-43/U R48 Resistor 220 ELR25
X2 Crystal .CR-12A (9.0115MHz)} -R49 Resistor 33K ELR2S
R50 Resistor 220 ELR25
L2 Coil LALO4ANA102K R51 Resistor 33K ELR25
L3 Coil LS-141A R52 Resistor 220 R25
L4 Coil LS187 S RS3 Resistor 3.3K ELR25
LS Coil LS-246 R54 Resistor 3.3K ELR25
L6 Cail LS-251A R56 Resistor 220 R25
L7 Coil LALO4ANAZR2K R56 Resistor 220 ELR25
L8 Coil LS-245 R57 Resistor 33K ELR25
Le Coil LS-253 R58 Resistor 2.2k ELR25
L10° Coil LS188 - RS9 Resistor 220 ELR2S
n Coil LS188 RGO - Resistor 33K ELR2S
L12 Coil LALOANAIDIK R61 Resistor 1K ELR25
L14 Coil LS-255 R62 Resistor 330 ELR25
L15 Coil LS-255 R63 Resistor 33K ELR2S
R6G4 Resistor 33K ELR25
R1 Resistor 22K ELR25 R65 Resistor 47 ELR25
R2 Resistor 10K ELR25 R66 Resistor 1K ELR25
R3 Resistor 10K ELR25 R67 Resistor 47K ELR25
R4 Resistor 47K ELR25 RG68 Resistor ™ ELR25
R5 Resistor 33K ELR25 R69 Resistor ™M ELR25S
R6 Resistor 10K ELR25 R70 Resistor 220 R25
R7 . Resistor 22K ELR25 R71 Resistor 47K ELR25
R8 Resistor 10K ELR25 R72 Resistor 100K E£LR2S
Rg Resistor 220 ELR25 : _ R73 Resistor 220 R25
R10 Resistor 470 ELR25 R74 Resistor 100 ELR25
R11 Resistor 220 ELR25 R75 Resistor 100K ELR25
R12 Resistor 33K ELR10 R76 Resistor ™M R25
R13 Resistor 10K ELR1D R77 Resistor 100K  ELR2S
R14 Resistor 22K ELR25 R78 Resistor 27K R25
R15 Resistor 12 ELR25 R79 Resistor 1.5K R25
R16 Resistor 100 ELR25 RBO Resistor 12K ELR25
R17 Resistor 47 ELR25 R81 Resistor 560 ELR25
R18- Resistor 27 ELR25 R82 Resistor 1K ELR25
R19 Resistor 220 ELR25 R83 Resistor 47K ELR25
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[IF UNIT] [IF UNIT)

REF.NO. DESCRIPTION PART NO. ) REF.NO. DESCRIPTION PART NO.
R84 Resistor 15K ELR25 C45 Ceramic 0.0047 50V
R85 Resistor 220 R25 C46 Ceramic - 0.0047 s50v
RB6 Resistor 220 R25 C47 Ceramic 47p 50V
R87 Resistor 22K ELR2s ca8 Cerarnic 0.0047 5OV
R88 Resistor 10K R25 C49 Ceramic 47pP 50V
fR89 Resistor 1K R25 C50 Ceramic 0.0047 50V
RO0O Resistor 220 R25 C51 Ceramic 0.0047 50V
R91 Resistor 220 R25 C52 Cylinder 0.0047 UP125SL 50V
R92 Resistor 2.2K  ELR25 C53 Ceramic 0.0047 50V
R93 Resistor 33K ELR25 C54 Cylinder 0.0047 UP1255L 50V
R94 Resistor 47K ELR25 C55 Ceramic 22P 50V
RA95 Resistor 10K ELR25 C56 Barrier Lay 0.047 25V
R96 Resistor 10K ELR25 Cc57 Ceramic 22P 50V
R97 Resistor 10K R25 cs8 Ceramic 33pP 50V
RO8 Resistor 22K ELR25 59 Barrier Lay 0.047 25V
R99 Resistor 22K R25 Ce0 Barrier Lay 0.047 25V
R100 Resistor 10K ELR25 Ce1 Barrier Lay 0.047 25V
R1O1 Resistor 1K ELR25 Cc62 Ceramic 0.0047 50V
R102 Resistor 10K R25 ce3 Ceramic 0.0047 50V
Cé4 Ceramic 0.0047 50V
. c1 Barrier Lay 0.047 25V C65 Barrier Lay 0.047 25V
C2 Barrier Lay 0.047 25V Cce6 Ceramic 4709 50V
€3 Barrier Lay 0.047 25v ce7 Ceramic 470P 50V
c4 Ceramic 0.0047 50V C68 Barrier Lay 0.047 25V
C5 Barrier Lay 0.047 25V C69 Ceramic 0.0047 50V
C6 Barrier Lay 0.047 25V C70 Ceramic 0.0047 B0V
i Cc7 Ceramic 0.0047 SOV cn Barrier Lay 0.047 25V
: c8 " Barrier Lay 0.047 25V C72 Ceramic 220P BOV
| co Electrolytic 47 1oV
‘ ci0 Barrier Lay 0.1 16V J2 Connector TL-25P-04-V1
c1 Ceramic 330P 50V J3 Connector TL-25P-03-V1
1 c12 Ceramic 0.0047 50v J4 Connector TLB-POSH-B1
ci3 Ceramic 82F UJ 5OV J5 Connector TL-26P-02-V1
ci14 Ceramic 0.0047 50V J8 Connector TL-25P-03-V1
€15 Ceramic 0.0047 50V J9 Connector TL-25P-05-V1
b C16 Stycon 510P 50V J10 Connector TL-25P-03-V1
- : c17 Dip Mica 120P 50V J11 Connector TL-25P-04-V1
: ci8 Ceramic 0.0047 50V J12 Connector TL-25P-02-V1
Cci9 Ceramic 0.0047 50V Ji5 Connector 5045-2A
c20 Ceramic 0.0047 50V J16 Connector TL-25P-07-V1
c21 Ceramic 0.0047 50V N7 Connector TL-25P-02-V1
c22 Barrier Lay 0.047 25v J18 Connector TL-25P-03-V1
- —— c23 Barrier Lay 0.1 16V J19 Connector TL-25P-02-V1
. C24 Ceramic 0.0047 50V J20 Connector TL-25P-02-V1
S c25 Ceramic 0.0047 50V J21 Connector RT-01T-1.38
C26 Ceramic S56P S0V J22 Connector RT-01T-1.3B
i c27 Ceramic 0.0047 50V J23 Connector RT-01T-1.3B
: c28 - Ceramic 120p sov J24 Connector RT-01T-1.3B
C29 -  Barrier Lay 01 16V :
c30 Barrier Lay 0.1 16V B1. IFPCB B-776
e i ca Barrier Lay 0.1 16v B2 FIP.CB B-633
3 C32 Barrier Lay 0.1 eV
. C33 Barrier Lay - 0.1 16V
C34 Barrier Lay 0.1 16V -
B C35 Ceramic 470P 50V
c36 Barrier Lay 0.047 25V [2ND LO UNIT]
g C37 Ceramic 0.0047 50V
} c3s Ceramic 00047 5OV (o] Transistor 25C945P
. Cc39 Barrier Lay 0.047 25V Q2 Transistor 25C945P
- Cc40 Barrier Lay 0.047 25v a3 Transistor 25C383TM
= ' c41 Barrier Lay 0.047 25V
‘ C42 Barrier Lay 0.047 25V D1 Diode 15863
g €43 Ceramic 0.0047 50V D2 Diode 15853
c44 Ceramic 0.0047 50V D3 Varactor Diode 1SVS0-E
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[2nd IF UNIT]
DESCRIPTION PART NO.

REF. NO.

L1
L2
L3
L4
LS

X1

[FRONT

1C1

Coil
Coil
Coil
Coil
Coil

Crystal

Resistor
Trimmer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Ceramic
Ceramic
Ceramic
Electrotytic
Trimmer
Dip Mica
Dip Mica
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic

- Ceramic

Ceramic
Ceramic
Ceramic
Electrolytic
Ceramic
Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic

Connector
Connector
Connector

2nd LOP.C.B

UNIT]

IC

L5162

LS-162

L&114

LS-114

LS-114

CR22 (10.24MHz}
47K ELR2S
HO651A 10K
47Kk ELR25
100K R25
10K ELR25
1K R25
10K ELR25
10K ELR25
22K ELR25
1K ELR25
100 R25
10K ELR25
10K R25
100 R25
390 ELR26
100 ELR25
47 ELR25
100 R25
47K R25
0.0047 50V
0.0047 50V
0.0047 50V
22 50v
CT251F (30P)
100P 50V
120p 50V
0.0047 s50v
1P 50V
470P 50V
0.001 50V

DD104SL0BOD 50V (8P)

0.5P 50V

DD104SLOB0D 50V (8P)

1w 50v
DD104SLOB0D 50V (8P)
100 10v
0.0047 50V
47 16v
0.0047 50V
0.0047 50V
0.0047 50V
6P (CH) 50V
TL-25P-06-V1
TMP-JO1X-A1
RT-017-1.38
B-762

78L05
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[FRONT UNIT]
DESCRIPTION PART NO.

REF. NO.

1C2
Ic3
1C4
iCs

(8]
Q2
Q3
Q4
Qs
Q6
Q7
Qs
Q9
Q1o
an
Q15
Q16
a7

D2g
D30
D31
D32
D33

D35
D36
D37
D38
D39

Ds1
DS2
Ds3
Ds4

IC
IC
Ic
Ic

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode -
Diode
Zener
Diode
Diode
Zener
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

LED
LED
LED
LED

TC5064
TC4030
TC4013
M54844P

25A1048Y
25C2468GR
25C2458GR
25C2458GR
25C2458GR
25C2458GR
25C2458GR
25A1048Y
25C1214
25A1015Y

25C845 [ALL RANK)

25A1015Y
25A1015Y
25A1015Y

18853
15553
15853
15553
15863
15553
18553
155863
18553
15853
15563
18863
18553
18853
18852
18853
15553
15853
15883
RD3.9E B2
18853
15953
RD5.6E B2
18553
18853
15563
15553
15853
15853
18853
15853
18553
15853
18563
18863
18863
18553
15553
18863

SLB-22DV
SLB-22D0V
SLB-220V
SLB-22DV




[FRONT UNIT} [FRONT UNIT]

REF.NO. DESCRIPTION PART NO. REF.NO. DESCRIPTION PART NO.
- DSS LED SLB-22DU R41 Resistor 1.2K R25
. DS6 LED SLB-22DV R45 Resistor 10K R10
DS? LED SLB-22YY R46 Resistor . 680  ELR25
e Ds8 LED SCB-22GG R47 Resistor 2.7K R10 .
; Dse LED LN333GP R48 Resistor 22 ELR25
3 bs1io LED LN233RP R49 Resistor 15 ELR2S
3 DSs11 LED LN433YP R50 Resistor 47K ELR25
4 DS12 LED LN433YP RB1 Resistor 470K R25
DS13 LED LN233RP R52 Array RM-10 473
D514 LED LN233RP RS53 Array RM-8 473
DS15 Display Tube 9-BT-16ZA R54 Resistor 47K ELR25
DS16 LAMP BQO044-32582A R55 Resistor 100 R25
R66 Resistor 100 R25
L1 Coil LALOANATOIK R57 Resistor 47K ELR25
L2 Coil LALOANATOIK R58 Resistor 47 ELR25
L3 Coil LALOANAT0IK R59 Variable K1221101G-5N1212-1MA
E L4 Coil LALO4ANATDIK R60 Variable K121B000ME-1KB
4 L5 Coil LALOANA101K R61 Trimmer HO651A 33K
L7 Coil BTOTRN1-AG1 RE2 Variable K1ZNOEENTZI210KB 500K
3 L8 Coil BTO1RN1-AB1 RE3 Variable K121BOOOME-1MB
E R64 Variable K12B6000M-10KAX2
3 T Transformer LB-119 R67 Resistor 47K R25
b RES Resistor - 47K ELR2S
M1 Meter M-10 RE9 Resistor 15K R25
R70 Resistor © 18K . R25
Rt Resistor 1K ELR25 R72 Variable K12C1000J-10KA-10KBx2
R2 Resistor 1K ELR25 R73 Trimmer HOG51A 33K
R3 Resistor 1K ELR2% R74 Resistor 470K R25
R4 Resistor 1K ELR25 R75 Resistor 2.2K R25
RS Resistor 1K ELR2S R77 Resistor 470 R25
R6 Resistor 1K ELR25 R78 Variable K12C20003-10KB-1KE-10KB
R7 Resistor 820 ELR25 R79 Trimmer H1051C 10K
‘ R8 Resistor 680 ELR25 R8o Resistor 18K R25
| R9 Resistor 68K ELR25 - R81  Trimmer H1051C 10K
| R10 Resistor 68K ELR25 R82 Trimmer H1081C 10K
R11 Resistor 68K ELR25 R83 Resistor 47K R25
R12 Resistor 68K ELR25 R84 Trimmer HOB51A 10K
R13 Resistor 68K ELR25S R8S Trimmer HOB51A 47K
R14 Resistor 68K ELR26 RB6 Trimmer HO651A 10K
R15 Resistor 1K R25 R87 Resistor 47K R25
R16 Array RM-6 104 R88 " Resistor 33K R256
R17 Resistor 1K R25 : R8s Resistor 22K R25
R18 Resistor 1K ELR25 RS0 Variable 52011G503-10KB
i R19 Resistor 1.2K R2% R91 Variable 52011G503-10KB
P R20 Resistor 330 ELR25 R92 Variable K121BO0O0OGE-10KB
& R21 Resistor 47K ELR25 R33 Resistor 330 R25
R22 Resistor 10K ELR25 R4 Resistor B.6K R25
3 R23 Resistor 10K ELR25 R95 Resistor 330 R25
;i 3 R24 Resistor 47K R25 R96 Resistor 47K R25
» R25 Resistor 100K R25 R87 Resistor 150K R10
R26 Resistor 47K ELR25 :
4 R27 Resistor 100K ELR25 1 Barrier Lay 0.1 16V
w R28 Resistor 47K R25 ‘ c2 Barrier Lay 01 16V
¥ R29 Resistor 100K ELR25 S o Barrier Lay 0.1 16V
R30 Resistor 680K ELR25 c4 Barrier Lay 0.1 16V
R31 Resistor 680K ELR25 C5 Barrier Lay 0.1 6V
R32 Resistor 68K R25 cs Barrier Lay 0.1 16V
; R33 Resistor . 47K R25 c7 Barrier Lay 0.1 16V
-3 R34 Resistor 100K R25 cs Electrolytic 47 16V
: R3S Resistor 47K ELR25 co Electrolytic 47 16V
R36 Resistor 470K ELR25 c10 Electrotytic 10 16V (MS7}
3 R38 Resistor 47K R25 ci11 Ceramic 0.01 50V (Z)
1 - R39 Resistor 10K ELR25 c12 Ceramic 0.0047 sov
¢ R40 Resistor 47K R25 C13 Electrolytic 1000 6.3V (MS9}
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[FRONT UNIT]

REF. NO.

C14
Ci5
c16
c20
c
c22
Cc23
C24
C25
ca27
c28
c29
C30
Cc31

DESCRIPTION

Barrier Lay
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Mylar
Barrier Lay
Ceramic
Electrolytic

Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Rotary Encoder
Switch
Switch
Switch

Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector

PART NO.

0.1 6V
0.001 50V
0.0047 50V
0.0022 S50V
0.0022 50V
0.0022 50V
0.0022 50V
0.0022 50v
0.0022 50V
0.0047 50v
0.1 50v
0.1 18v
0.0047 50V

0.47 50V (RC2)

585312
TW-0068
M2012J)-1K
SPHI21C
SPH122C
SPH122A
SPH122A
SPH121C
SPH121C
SRU1023
SBU1026
MS-611A
M5-621C
SRS101G
PS-1356-A22S
PS-135-A225
PS-135-A22S
SPH121A
SPH121C
SPH121C
SPH122A
SPH122A
SPH122A
SPH121A
LA24007
SPH122A
SPH121A
SPH121A

TL-25P-08-V1
5138-11CPB
TL-25P-05-V1
TL-25P-04-V1
TL-26P-05-V1
TL-26P-07-V1
TL-26P-09-V1
TL-25P-05-V1
TL-25P-08-V1
TL-26P-05-V1
6138-08CPB
TL-25P-05-V1
TL-26P-07-V1
TL-25P-03-V1
TL-26P-05-V1
TLB-POSH-B1
RT-017-1.38
RT-017-1.38
TL-25P-04-L%
TL-25P-06-L.1

1220

[FRONT UNIT]

DESCRIPTION PART NO.

REF. NO.
J22 Connector
J23 Connector
J24 Connector
J25 Connector
J26 Connector
J27 Connector
J28 Connector
J2g Connector
J30 Connector
J31 Connector
J32 Connector
J33 Connector
J34 Connector

. J35 Connector
J36 Connector
J37 Connector
J3s Connector
P1 Connector
P2 Connector
P3 Connector
P4 Connector
P6 Connector
P7 Connector
P8 Connector
P9 Connector
P10 Connector
P11 Connector
P12 Connector
P13 Connector
P14 Connector
P15 Connector
P16 Connector
P17 Connector
P18 Connector
P19 Connector
P20 Connector
P21 Connector
P22 Connector
P23 Connector

B Matrix P.C.B
B2 Display P.C.B
B3 VR-APCB
B4 VR-BP.C.B
BS VR-CP.CB
B6 SW-APCB
B7 Sw-BP.CB
B8 SW-CPCB
B9 SW-DPCB
B10 SW-E P.CB
B11t SW-F P.C.B
B12 SW-GP.CB
B13 LED-AP.CB
B14 LED-BP.C.B
B15 LED-CP.C.B
B16 MICP.CB
{REG UNIT]
IC1 IC

TL-25P-03-L1
TL-25P-04-V1
TL-25P-07-L1
TL-25P-03-V1
TL-25P-12-L.1
TL-25P-09-1.1
TL-25P-07-L1
TL-25P-10-L1
TL-25P-07-V1
TL-25P-05-V1
TL-25P-08-V1
TL-25P-05-V1
TLB-POSH-B1
TL-26P-03-V1
TL-256P-03-V1
FM214-85S
LJO36-1-2-V

TL-25H-10-B1
TL-26H-05-B1
TL-25H-10-B1
1545P-1

TL-25H-03-B1
TL-25H-07-B81
TL-25H-03-B1
TL-25H-05-B1
TL-25H-03-B1
TL-25H-03-B1
TL-25H-03-B1
TL-25H-05-B1
TL-25H-03-81
TL-25H-08-B1
TL-25H-07-B1
TL-256H-06-B1
TL-256H-05-81
TL-25H-08-B1
TL-25H-05-B1
TL-25H-03-B1
TL-25H-05-B1
TL-25H-03-B1

B-766
B-768
8-769
B-770
B-588A
8771
8772
B-773
B-774
B-759
B-760
8.761
B-778
B-779
B-780
B-504

MB3756




[REG UNIT] [ACC UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
Qat Transistor . 25D313 c8 Ceramic’ 470P 50V
cg Ceramic 470P 50V
D1 Zener RD-9.1-EB3 c10 Ceramic 0.0047 50v
D2 Diode 1N4002 C11 Ceramic 470P 50V
c12 Ceramic 0.0047 50V
R1 Resistor 4.7 ELR25 c13 Ceramic 0.0047 50V
R2 Resistor 220 ELR25 ci14 Ceramic 0.0047 50V
R3 Resistor 22K ELR25 C15 Ceramic 0.0047 50V
C16 Ceramic 0.0047 50V
Cc1 Electrolytic 1000 16V c19 Ceramic 0.0047 50V
Cc2 Electrolytic 4.7 10V Cc20 Ceramic 0.0047 50v
c3 Electrolytic 22 0oV c21 Ceramic 0.0047 s0v
C4 Electrolytic 47 1V Cc23 Ceramic 0.0047 50V
Cc5 Electrolytic 10 10V ’
N Connector TL-25P-06-V1
Pt Connector TL-25H-03-B1 J2 Connector TL-25P-05-V'1
P2 Connector TL-25H-04-B1 J3 Connector TL-25P-07-V1
P3 Connector TL-25H-04-B1 J4 Connector TL-25P-03-V1
J5 Connector TL-25P-06-V1
B1 REGP.CB B-482A J8 Connector TL-25P-05-V1
3 J7 Connector TL-25P-08-V1
b J8 Connector TL-25P-05-V1
- 49 Connector TL-25P-02-V1
[ACC UNIT] B1 ACCP.CB B-764
4 Lo} Transistor 25A1015Y
i Q2 Transistor 28C3402
4 R | Coil BTO1RN1-AB1
1 L2 Coil BTO1RN1-A81
: 13 Coil BTO1RN1-AB1
L4 Coil BTO1RN1-AB1
; LS Coil BTO1RN1-A81
: L6 Coil BTO1RN1-A61
L? Coil BTOTRAN1-A61
i L8 Coil BTO1RN1-A61
3 L9 Cail BTO1RN1-AB1
4 L10 Coil BTO1RN1-AS1
f1 Resistor 220 ELR25
A R2 Resistor 220 ELR25
1 R3 Resistor 1K ELR25
f R4 Resistor 1K ELR25
- RS Resistor 1K ELR25
;4 R6 Resistor 220 ELR25
R? Resistor 220 ELR25
RS Resistor 220 ELR25
RO Resistor 1K ELR25
R10 Resistor 220 ELR2S
R11 Resistor 220 ELR25
R12 Resistor 220 ELR25
R13 Resistor 22 R25
R14 Resistor 10K R25 h
R15 Resistor 33K R25
R16 Resistor 100 R25
c1 Ceramic 0.0047 S0V
c2 Ceramic 0.0047 50V
3 Ceramic 0.0047 50V
c4 Ceramic 0.0047 50V
: C5 Ceramic 0.0047 SOV
i C6 Ceramic ~ 0.0047 S0V
Cc? Ceramic 470P s0v
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