HEF ALL BAND TRANSCEIVER
GENERAL COVERAGE RECEIVER

1IC-720A

MAINTENANCE MANUAL

This is the service manual for 1C-720A. In IC-720A, improved PLL and other units are employed as
compared with 1C-720. Use of this manual for I1C-720 shall be limited for information only, because
a considerable number of modifications have been made in IC-720A, although units other than PLL are
the same for both models. In case of questions on repairs and adjustments of IC-720A, please contact
your dealer or ICOM service center.
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SECTION 1 SPECIFICATIONS

GENERAL
Number of Semiconductors:
Transistors 105
FET 16
IC {Includes CPU) 51
Diodes 219
Frequency Coverage:
Ham Band 1.8MHz~ 2.0MHz

3.5MHz ~ 4.1MHz
6.9MHz ~ 7.5MHz
9.9MHz ~ 10.5MHz
13.9MHz ~ 14.5MHz
17.9MHz ~ 18.56MHz
20.9MHz ~ 21.5MHz
24 5MHz ~ 25.1MHz
28.0MHz ~ 30.0MHz
General Cover (Receive Only)
0.1MHz ~ 30.0MHz
Thirty 1MHz Segments
Frequency Control:
CPU based 10Hz step Digital PLL synthesizer.
Independent Transmit-Receive Frequency Available on
same band.
Frequency Readout:
6 digit 100Hz readout.
Frequency Stability:
Less than BOOHz after switch on 1 min to 60 mins, and
less than 100Hz after 1 hour. Less than 1KHz in the
range of —10°C to +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:
7.5Kg
Dimensions:
111mm(H) x 241Tmm{W) x 311mm (D)

TRANSMITTER

RF Power:
SSB (A3 J) 200 Watts PEP input
CW (A;), RTTY (F,) 200 Watts input
Continuously Adjustable Output power 10 Watts ~ Max.
AM (A1) 40 Watts output

Emission Mode:
Asl SSB {Upper sideband and Lower sideband}
A, cw
F, RTTY (Frequency Shift Keying)
As AM

Harmonic Output:
More than 40dB below peak power output

Spurious Output:

More than 60dB below peak power output
Carrier Suppression:

Maore than 40dB below peak power output
Unwanted Sideband:

More than 40dB down at 1000Hz AF input
Microphone:

Impedance 1300 ohms

Input Level 120 millivolts typical

Dynamic or Electret Condenser Microphone with

Preamplifier

RECEIVER

Receiving System:
Quadruple Conversion Superheterodyne with continuous
Bandwidth Control.

Receiving Mode:

A;, A3J (USB, LSB) F,; (Output FSK audio signal}, As

|F Frequencies:

1st 39.7315MHz

2nd 9.0115MHz

3rd 10.75MHz

4th 9.0115MHz

with continuous Bandwidth Control

Sensitivity:
Less than 0.25 microvolts for 10dB S+N/N
Selectivity:

SSB, CW, RTTY +1.15KHz at —6dB
(Adjustable to *0.4KHz Min)
+2.1KHz at —60dB

CW-N

(when optional filter installed)
+250Hz at —6dB
+750Hz at —60dB

AM *+3.0KHz at —6dB
+9.0KHz at —60dB

{when optional filter installed)
+2.6KHz at —6dB
+6,0KHz at —60dB

Spurious Response Rejection Ratio:

More than 60dB

Audio Output:
More than 2 Watts
Audio Output Impedance:
8 ohms
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SECTION 2 OPERATING CONTROLS

2-1 FRONT PANEL
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1. MULTI-FUNCTION 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 $9+20dB to
S9+40dB.

In the transmit mode the meter has three functians which
are selected by the Meter Select Switch (31) and the IC

Meter Switch inside the top access cover. They are as
follows:
lc; Indicates the collector current of the final transistors.

Po; Indicates the relative output power. SWR can be
measured by placing the switch located inside the top cover
to the SWR position.

ALC; In this position the meter functions when the RF

output reaches a certain level.

| METER G | W METER
FUNCTIOI'\I.‘ SWITCH SWITCH__ SWITCH
RF meter . RF SWR SET RF
ALC meter J ALC — s
ic meter I RF - IC

" SWR meter )
{calibrating) RF ! SWR SET ~RF
DI metor RF SWR RF

| (measuring) i -

2. RF POWER CONTROL

The |C-720A has a built-in RF speech processor which is
turned ON by turning the control counterclockwise, from
the COMP OFF position. (a click will be heard.) In the
ON position. it functions as the RF drive control, as ex-
plained in the MIC GAIN CONTROL paragraph. In CW,
$8B and RTTY modes it operates as the output level control
of the IC-720A. When this function is not desired the
control should be turned completely clockwise untili COMP
OFF, and a click is heard.

3. MIC GAIN CONTROL

Adjusts the level of modulation according to 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 Multi-Function Meter needle, in the ALC mode, begins
to move slightly within the ALC zone. In SSB and AM
modes, when the RF speech processor is in use, the MIC
GAIN CONTROL sets the clipping limits, while the RF
POWER CONTROL sets the RF drive level to the maximum
power level, where ALC starts at the saturation point of the
amplifiers.

4. POWER SWITCH

The POWER SWITCH is a push-lock type switch which
controls the input DC power t& the IC-720A. When the
external AC power supply (1C-PS15) 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 the BC-10A is used,
power will also be supplied to the CPU.,)

5. PHONES JACK

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

6. MIC CONNECTOR
Connect the supplied microphone or optional microphone

IC-SM5 to this jack. If you wish to use a different micro-
phone, refer to the drawing on page 4 of the instruction
manual.

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

8. RF GAIN CONTROL

Controls the gain of the RF section in the receive mode.
Clockwise rotation gives the maximum gain, As the control
is rotated counterclockwise, the needle of the MULTI-
FUNCTION METER rises, and only signals stronger than
the level indicated by the needle will be heard.

9. TRANSMIT/RECEIVE (T/R) SWITCH

This switch is for manually switching from transmit to
receive and vice versa. Set the switch to RECEIVE (out)
and the 1C-720A is in the receive mode. Set the switch to
TRANSMIT (in) 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.

10. VOX SWITCH

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

11. TUNING RATE SELECT SWITCH

The small vernier marks on the tuning knob are changed to
correspond to 10Hz steps or 100Hz steps which is selected
by this switch.

12. P.B. TUNE (PASS BAND TUNING) 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. Not only improves selectivity, but
also can improve the audio tone. Normal position is in the
center (12 o’clock) position and is 2.3KHz wide in SSB.

13. RIT CONTROL .

Shifts the receive frequency *800Hz either side of the trans-
mit frequency. When the RIT is ON, the RIT INDICATOR
is illuminated. Rotating the control to the (+) side raises
the receiver frequency, and rotating to the (—) side lowers
the receiver frequency. With the RIT ON, if the TUNING
CONTROL KNOB is moved one increment, the RIT circuit
is automatically pulsed OFF. Therefore it is unnecessary to
manually turn OFF the RIT when changing operating fre-



quency. The frequency shift by tuning the RIT Control is
not indicated on the frequency display.

14, TUNING SPEED BUTTON

Pushing the TUNING SPEED BUTTON will illuminate the
DIAL TS INDICATOR, and the small vernier marks on the
tuning knob are changed to correspond to 1KHz stops. At
tho same time, the 100Hz digit is turned OF F on the dlsplay,
When the TUNING SPEED BUTTON is depressed again,
the DIAL TS INDICATOR goes OFF and the small vernier
marks will again correspond to 100Hz steps or 10Hz steps.

This button will allow you to quickly QSY over a great
frequency range.

15. DIAL LOCK BUTTON

After the IC-720A is set to a certain frequency for rag
chewing, mobile operation, etc., pushing the DIAL LOCK
BUTTON will illuminate the DIAL LOCK INDICATOR
and the VFO is electronically locked at the displayed
frequency, thus inactivating the operation of the tuning
knob, To change frequency, the dial lock must first be
disengaged by pushing the DIAL LOCK BUTTON again.
The DIAL LOCK INDICATOR will go OFF and the fre-
quency will change with the direction of the tuning knob
rotation. Turning the power OFF will release the dial lock
and clear the displayed frequency.

16. TUNING CONTROL KNOB

Rotating the TUNING CONTROL KNOB clockwise in-
croasos the frequency, while rotating it counterclockwlise
doecreases the frequency. The frequency Is changed In 10Hz,
100Hz or 1KHz steps which is according to the TUNING
RATE SELECT switch and the TUNING SPEED BUTTON,
One complete rotation of the tuning knob results in a 1TKHz
frequency increase or decrease in 10Hz steps, 10KHz in
100Hz steps and 100KHz in 1KHz steps.

17. MODE/FREQUENCY DISPLAY

The frequency of the IC-720A is displayed on a luminescent
display tube. Since the 1TMHz and 1KHz decimal points are
displayed, the frequency can easily beread. The frequencies
indicated are the carrier frequencies of each mode in AM,
USB, LSB and CW. In the RTTY mode, the mark frequency
is displayed. -

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

The letters shown to the left of the frequency indication
are the initial letter of the operating mode and the letter of
the operating VFO,

18. DIAL LOCK INDICATOR
Iluminates when the DIAL LOCK BUTTON is pressed to
lock the dial.

19. DIAL TUNING SPEED (TS) INDICATOR
llluminates when the TUNING SPEED BUTTON is pressed
to set the dial to fast tuning.

20. RIT INDICATOR
luminates when RIT is turned ON.

21. CW-N (CW NARROW) INDICATOR

llluminates when the set is in CW-N mode. This indicator
illuminates not only when the optional CW filter is installed,
but also If it is not installed.

22, TRANSMIT INDICATOR
Illuminates when the transceiver is in the transmit mode.

23. FUNCTION KEY

Increases the function of the CW and SSB MODE SELECT
switches and the VFO EQUALIZING switch by pushing
this key switch.

24, MODE SELECT SWITCHES

Selects any one of four operating modes by simply pushing
the desired switch. Additionally, the CW and SSB switches
have dual functions as follows.

1. CW : For normal CW operation.

CW-N : Pushing the FUNCTION key first, then the CW
button, filter is switched to the Narrow CW
filter {when the optional Narrow CW filter is
installed).

2. SSB-N : For normal SSB operation, upper sideband
(USB) for 10MHz band and above, and lower
sideband {LSB) for 9MHz band and below.
For reverse SSB operation, lower sideband
(1.SB) for 10MHz band and above, and upper
sideband {USB) for 9MHz band and below.

S8B-R :

25. VFO SWITCH

You can select either of the built-in two VFQ's with this
switch. It also selects the relationship of the two VFOQO's
with the SIMPLEX/DUPLEX switch. The switch performs
the following operations according to its position.

A, (SIMPLEX) Selects the “A” VFO for both transmit and
receive.

A. (DUPLEX) Selects “A™ VFO for receive and “B” VFO
for transmit.

B. (SIMPLEX) Selects the “B™ VFO in both transmit and
receive.

B. (DUPLEX) Selects “B* VFO for receive and "A" VFO
for transmit.

NOTE: The set will not transmitinthe GENERAL COVER
mode.

In addition, when the VFO is switched from “A’ VFO to
“B" VFO, the frequency indicated on the frequency
display just prior to switching goes into a memory inside
the CPU. Thus even if “B™ VFO is being used, switching
to “A" again will enable you to operate at the initial
frequency. Switching from “B” to “A” results in the same
operation.



26. VFO EQUALIZING SWITCH

When “A" VFO and “B" VFO have different frequencies,
by pushing this switch, “B"” VFO will have the same fre-
quency as “A’ VFO. This switch has dual functions, by
pushing the FUNCTION key first, then this switch, "A"
VFO will have the same frequency as “B"” VFO.

27. RIT SWITCH

Push once for ON; if OFF is desired push the switch again.
When the RIT is ON the RIT INDICATOR will light. (Note:
The RIT will also pulse OFF when the TUNING CONTROL
knob is turned.)

28. AGC (AUTOMATIC GAIN CONTROL)} SWITCH

For changing the time-constant of the AGC circuit. With
the switch in the AGC position (out) the AGC voltage is
released slowly, and thus is suitable for SSB reception.
With the switch in the FAST (in) position, the AGC voltage
is released faster, and the AGC is suitable for stations suffer-
ing from fast fading or when operating in the CW mode.

29. NB (NOISE BLANKER) SWITCH

When pulse type noise such as automobile ignition noise is
present, set this switch to the ON (in) position. The noise
will be reduced to provide comfortable reception.

30. ATT (ATTENUATOR) SWITCH

When nearby signals interfere with reception, or make “S”
readings difficult push the switch in, this removes the RF
Amplifier from the receiving circuit, and an attenuator is
put into the circuit. For normal operation leave it in the

2-2 CONTROLS UNDER THE ACCESS COVER

#CW MONITOR (MONI.

IFREQUENCY SET CON

FVOX DELAY (VOX timeidela
constant) CONTROL "i

FSWR SWITCH

WMETER SWITCH

35. CW MONITOR (MONI) CONTROL

This control adjusts the audio volume of the side tone
(monitor) audio during CW transmit operation. Adjust it to
your desired level for easy listening.

OFF (out) position.

31. METER SELECT SWITCH
Selects meter function in the transmit mode.

32. SIMPLEX/DUPLEX (TRANSCEIVE/SPLIT) SWITCH
Selects the relationship of the two VFO's. In the SIMPLEX
{out) position, one VFQ is for both transmit and receive.
In the DUPLEX (in) position, one VFO is for transmit and
the other is for receive.

33. HAM BAND/GENERAL COVER SELECT SWITCH
Selects the function of the set. In the HAM (out) position
the transceiver functions in any of nine HAM bands between
1.8MHz and 28MHz. In the GENERAL COVER position
(in) the set functions as a general coverage receiver between
0.1MHz and 30MHz. (the set will not transmit in this
mode.)

34. BAND UP/DOWN SWITCHES

Changes the operating band upward or downward. In the
HAM BAND operation, the band skips to the next upper or
lower band with each push. (2BMHz band is divided into
two segments of 28-29MHz and 29-30MHz.)

In the GENERAL COVERAGE operation, the band changes
to next upper or lower TMHz segment. When the band

reaches the highest band, the next is the lowest band. Also
when the band reaches the lowest band, the next is the
highest band.

1 CWID ElPAYA CWELime delay constant)
CONTROL

AN IR OX CONTROL

I SWHISET CONTROL

36. FREQUENCY SET CONTROL

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



37. 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.

38. SWR SWITCH

When measuring SWR, calibration SET and SWR reading
functions are selected with this switch. When reading SWR
make sure the METER SELECT switch on the front panel
is in the RF position.

39. METER SWITCH

When the METER SELECT switch on the front panel is in
the RF position, this switch is used to select indication of
the collector current of the final transistors, or relative
output power.

40. CW DELAY CONTROL

In semi-break-in operation, this controls the transmit/receive
switchover time-delay. Adjust to suit your keying speed.
(Note: If the delay is set to the shortest position, it will
reach almost full break-in CW.)

2-3 REAR PANEL CONNECTIONS

41. ANTI-VOX CONTROL

In VOX (SSB and AM) operation, the VOX circuit may be
operated by sound from the speaker causing a switch to
transmit. This trouble can be preverited 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 from the operator’s voice, not by sound from the
speaker.

42, VOX GAIN CONTROL

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

43. SWR SET CONTROL

This control calibrates the meter needle to the Po SET
position when you want to determine the value of SWR,
The METER SELECT switch must be in the RF position
and the set must be transmitting a carrier.

@RECEIVER INPUT TERMINAL

WEXTERNAL SPEAKER JACK

WKEY JACK

@ RECEIVER ANTENNA OUTPUT TERMINAL

@WANTENNA CONNECTOR

ELOW BAND ANT (RL) TERMINAL

E'TRANSVERTER SCOPE (ALC)
TERMINAL

S ACCESSORY SOCKET

53POWER SOCKET
SFUSE HOLDER

BMEMORY BACK UP
FPOWER SOCKET

@WGROUND TERMINAL

44, RECEIVER INPUT TERMINAL
This is an input terminal which is connected directly to
the receiver.

45. RECEIVER ANTENNA OUTPUT TERMINAL

This is a terminal to which received signals from the anten-
na connector are conducted after the signal passes through
the transmit/receive antenna switching circuit. Usually the
receiver IN and OUT terminals are jumpered. The receiver

antenna output terminal is usually used when another
receiver is used or a preamplifier is connected to the
IC-720A.

46. EXTERNAL SPEAKER JACK

When an external speaker is used, connect it to this jack.
Use a speaker with an impedance of 8 ohms. When the
external speaker is connected, the built-in speaker does
not function.



47. KEY JACK
For CW operation, connect a key here. For electronic
keying the terminal voltage must be less than 0.4V DC.

48. ANTENNA (ANT) CONNECTOR
This is used to connect an antenna to the set. Its imped-
ance is 50 ohms and connects with a PL-259 connector.

49. GROUND TERMINAL

To prevent electrical shock, TVI, BCl and other problems,
be sure to ground the equipment through the GROUND
TERMINAL. For best results use as heavy a gauge wire or
strap as possible and make the connection as short as
possible, even in mobile installations.

50. LOW BAND ANTENNA (RL) TERMINAL

For connection of a low band antenna to receive 1600KHz
and below. When operating frequency goes to 1600KHz
and below, the antenna terminal will be changed from (48)
ANTENNA connector to this terminal automatically.

By changing an internal connector, this terminal can be
used for a Transmit/Receive relay control terminal. This
terminal can be used to switch 24V 1A DC. Don't exceed
this limit.

51. TRANSVERTER/SCOPE (ALC) TERMINAL

By changing internal connectors, this terminal can be used
for a TRANSVERTER terminal, SCOPE terminal, or exter-
nal ALC signal input terminal.

1. TRANSVERTER

VHF and UHF operation using a suitable transverter
with the 1C-720A is possible, This terminal is for Tran-
sverter connection. The output is a few milliwatts.
Refer to the tranverters instruction on the instruction
manual.

. SCOPE
This terminal brings out the 39.7MHz IF signal from the
mixer in the receiver., Not only cbservation of the
received signal, but also of signals of a selected band
width are possible by using a panadaptor or panascope.

. EXTERNAL ALC
This terminal can be used for an input terminal of exter-
nal ALC signal from a linear amplifier or transverter,

52. ACCESSORY (ACC) SOCKET

Various functions are available through the accessory socket
such as frequency control, modulation output, receiver
output, T/R changeover, and so forth. The table below
shows those terminals.

ACC SOCKET CONNECTIONS

YOG
TL2)
©o

ﬁ?J @

&
@

OO

ﬁ
"
@EeO®

GICIOIC)!

@

QOutside view

| Sra)

PIN No. FUNCTION

1 NC (no connection)

2. 13.8 Volits 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, Output from the reteiver 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 Volts DC available when transmitting. (relay |
can not be directly actuated. Max. 5mA.) '

Al Input for external ALC voltage.

8. Ground

9, Input for RTTY keying (MARK: HIGH level,

I SPACE: LOW level).
| 10. input for TRV A transverter control signal.
|11, Input for TRVB transverter control signal.
; 12. Output reference voltage for band switching.
13. | INPUT/QUTPUT for external band switching.
[ 14. | Input for TUNE mode. When +9V is applied,
' | the set operates in the CW transmit mode. |
15. | Input for external Noise Blanker control. |
*16. Input for external control (DBC signal).
17. NC No connection.
«18. | Input for external control (RC signal).
*19. | Qutput for external control (DV signal).
*20. Input for external control (RT signal).
*21. | Input/Output for external control (DB1).
*22. Input/Output for external contral (DB2).
* 23 i input/Output for external control {DB4).
|
* 24, Input/Output for external control (DB8).

CAUTION: Those terminals marked +# are internally con-
nected with logic ICs such as CMOS. Voltage
beyond the range of —0.5 ~ +5.3V, if applied,
would damage these |ICs.

53. POWER SOCKET
For connection of the IC-PS15's DC power cord, or other
suitable power supply.

54, FUSE HOLDER

This holds the fuse for the DC power circuit. If the fuse is
blown, replace it with a new 20 Amp fuse after checkihg
the casue. Open the fuse holder with a Phillips head screw-
driver.

55. MEMORY BACKUP POWER SOCKET

For connection of a9 ~ 12V DC power supply. Formobile
installation connection to the vehicle's battery can be made
as the current drain is low, for fixed installation use of the
IC-BC10A is recommended.



Thus the receiving signal {noise) is blocked to feed to the
second IF amplifier circuit.

2) Crystal Filters

The second IF signal put out from IC2 is fed to a band-pass
filter consisting of L53, C136 and L58, then second |F
amplifier Q10 through D40 and D42 which are turned ON
in receive mode, It is then fed to the IF unit through D13
which is turned ON in receive mode.

The amplified second IF signal, is fed to J1 of the IF unit.
In the LSB, USB, CW or RTTY mode D14 and D17 are
turned ON and the second |F signal is passed through FI1
SSB crystal filter. In AM mode, D2 and D5 are turned ON
and the second IF signal is passed through FI3 AM crystal
filter. When optional CW narrow filter is installed and 52
is set in CWN position, D10 and D13 is turned ON, and the
signal is passed through the CW narrow crystal filter in
CWN mode.

If S2 is not set in CWN position, the SSB crystal filter FI1
is selected even if the mode is in CWN.

Pairs of diodes, D3 and D4, D15 and D16, and D11 and
D12 are turned ON when respective filters are not used for
the operating mode, and they by-pass leaked signals and
isolate respective filters from the selected filter.

The filtered signal is supplied to the receiving |F amplifier
Q7 through D34 which is ON during receiving, then fed
to PBT (Pass Band Tuning) circuit.

OPERATION OF PASS-BAND TUNING

10.75MHz

PBET
OFF

LOWER SIDE
[T T
PET Jlr \f When P.B.T. knob is turned
ON ' I counterciockwise.

_f F"\ The pass-band is narrowad and
/ If % interfering signal goes out of

JI" i ! \ the pass-band.

L

RECEIVING SIGNAL —

INTERFERENCE FROM THE

3) PBT circuit

The signal amplified by Q7 is supplied to the double
balanced mixer IC1 through D35 which is ON during
receiving. Then the signal is mixed with 19.7615MHz
local oscillator signal applied to pin 7 of IC1, and is con-
verted into 10.76MHz IF signal.

This signal passes diode D37 which is ON during PBT
operation, then 10.75MHz crystal filter FI2 having 2.3KHz
(—6 dB) pass-band.

This output also passes D40 which is ON during PBT
operation and is supplied to the double balanced mixer
IC2. This signal is mixed again with 19.7615MHz local
oscillator signal which is the same one as the signal applied
to IC1, to convert into 9.0115 MHz IF signal again.

When PBT is OFF or during AM operation, D28 and D31
are turned ON and the signal is fed to a band-pass filter
composed of C22 — C26, L8, L9, etc., not FI2,

The diode switches for input and output circuits for the
filters also have such bias setting as may turn ON the
necessary lines as same as diode switches for 9.0115MHz
filters.

When the PBT is ON, 19.7615MHz local oscillator fre-
guency can be varied * 1.6KHz. Thus the pass-band of
the 10.76MHz crystal filter is shifted + 1.56KHz against the
pass-band of the 9.0115MHz crystal filter relatively, and
the total pass-band is varied as shown in figures below.

FILTER BAND WIDTH
______ RECEIVING SIGNAL

——==—==— INTERFERING SIGNAL

PBT
OFF INTERFEREMCE FROM THE

WUPPER SIDE

When P.E.T, knob is turned

FET 7
clockwise,

oM
The passband is narrowed and
interfering signal goss out of
the pass-band,

—— RECEIVING SIGNAL

DURING TRANSMITTING, THE PBT CIRCUIT FUNCITIONS

AS AN RF SPEECH PROCESSOR CIRCUIT.



R127, turns D52 ON and X3 is connected to the base of
Q20, and Q20 oscillates at 9.013MHz. This frequency can
be adjusted by C97. At the same time, Q19 is turned ON
and shunts 9V applied D53 and turns it OFF to isolate
X2 from Q20. During LSB operation, a 9V is supplied to
D54 through D55 and R117, and turns D54 ON. Thus L30
is grounded through D54 and C93. At the same time, 9V
is supplied to D53 through R125 and R130, and turns D53
ON, and to Q23 through R116 and turns Q23 ON. Thus,
X2 is connected to the base of Q20 and L25 is isolated
from the ground, and Q20 oscillates at 9.010MHz. This fre-
guency can be adjusted by L30.

During AM operation a 9V is supplied to D54 through D56
and the BFO works the same as the LSB operation. How-
ever, in the receive mode, a 9V is supplied to the emitter
of Q20 through R154 and D60 and the BFO stops oscil-
lating. In the transmit mode, T 9V is fed to the base of
Q18 through R153, and turns Q18 ON.

Thus the 9V supplied to the emitter of Q20 is shunted to
ground through Q18, and the BFO works normally.

During CW, CWN and RTTY transmission, T 9V is supplied
to D51 through R123 and turns D51 ON and grounds L25
through D51 and C92. Thus the BFO oscillates at 9.0106
MHz, and this freugncy can be adjusted by L25,

In the receive mode, T9V goes zero and D51 is turned OFF,
however, in the CW or CWN mode, a 9V is supplied to
D48 through D49 or D50 and R121. Thus D48 is turned
ON and L24 is inserted between L25 and the ground
in series, and the BFO oscillates at 9.0098MHz. This fre-
guency can be adjusted by L24.

In the RTTY receive mode, D64 is turned ON and L31
is added in series, and the BFO oscillates at 9.008475MHz.
This frequency can be adjusted by L31.

3-3 TRANSMITTING CIRCUITS

1. AF Circuits

Audio signal from the microphone is fed to AF attenuator
IC1 (A) of the Main unit. A DC voltage set by the MIC gain
control on the front panel is applied to pin 6 of this IC, the
signal fed to pin 8 is controlled by the MIC gain control
and put out from pin 10.

During CW operation, pin 6 is grounded by Q1 which is
turned ON in the CW or CWN mode, and the signal is not
fed to the modulator.

The signal from IC1 (A} is fed to the double balanced
modulator IC of the |F unit as the “MODO" signal to make
modulation. In the CW operation, a keying signal is fed to
the base of Q14 as the “KEY" signal. When key is down,
Q14 is turned ON because itis “L" level and Q14 turns Q3
ON and Q4 OFF. The collector of Q4 is connected to the
keying circuit in the RF unit, and keys 9MHz IF signals.

2. IF Circuits

Audio signal from the MAIN unit is fed to pin 5 of the
double balanced modulator IC3 in the IF unit. To the
pin 7, the BFO signal is fed and mixed with the audio
signal, and a modulated DSB (carrier suppressed double
side band) signal is put out from the pin 3. D47 isa BFO
signal switching diode and feeds the BFO signal to IC3 in
the transmit mode. The carrier null point can be adjusted
by R106 and R101 trimmers,

3-4

During CW, CWN, AM RTTY operation, the voltage set by
R98 is supplied to the modulator input terminal, pin 5,
through D46. This makes IC3 in unbalanced condition,
and the BFO signal is leaked to the output to use as a
carrier. During SSB operation, Q16 is turned ON to shunt
the unbalancing offset voltage to ground and no BFO
signal is output from IC3. The signal output from IC3
is fed to a respective crystal filter according to operating
mode, through D44 and D33 which are turned ON during
transmitting.

When the Compressor (speech processor) is turned ON, Q14
is turned ON, and turns D33 and D44 OFF, and D36 ON.
As a result, the above signal is fed to the double balanced
mixer 1C1, for compressor (for PBT during receiving)
through D36.

The compressor circuit and the PBT circuit are the same
circuit and the circuit operates as a compressor during
transmitting and as PBT circuit during receiving. The
state of signal passing the compressor circuit during trans-
mitting is the same as the state of PBT OFF shown in the
figure on page 3 - 2.

The DSB signal having passed the compressor circuit
becomes LSB or USB signal by FI12.

The compressor is a diode limiter which detects limiter
current and controls the first gate voltage of Dual-Gate
MOS FET Q8. The transmitting IF signal from IC2 is
amplified by Q8, buffered by Q6 and then fed to a limiter
consisting of D26 and D27. Limiter current is detected by
D26 and D27 and applied to the first gate of Q8 as an ALC
voltage for compressor.

The compression level can be set by R31 and the com-
pressed transmitting |F signal is fed to a respective crystal
filter the same as the compressor is turned OFF through
D32 which is ON when compressor is in operation.

Crystal filter FI1 (filters for AM and CWN are options)
is used for either transmitting or receiving.

The transmitting |F signal which has passed the crystal
filter is supplied to buffer amplifier , Q9 in the RF unit
through D39 which is ON during transmitting.

Then, it passes D38 which is turned ON during transmitting,
D40 which is turned ON by +9V, the double tuned circuits
consisting of L58 and L53, and the low-pass filter con-
sisting of L52, C107, C108 and C109, and is fed to the
double balanced mixer, IC2.

During CW operation, the "“"KEYD" signal {“H" level when
key is DOWN) from the MAIN unit is fed to the base of
Q8 through R55 and R56. When the key is UP, Q8 is
turned ON, and a current flows through R58, D37 and
R66, and turns D38, D40, D44 and D46 OFF.

Thus the transmitting IF signal which buffered by Q9
during transmission is stopped to feed to IC2 by D38 and
its leaked signal is shunted to the ground through D37 and
c132.

The transmitting |F signal fed to the double balanced mixer,
IC2 is mixed with the second local oscillator signal (30.72
MHz) from PLL unit and converted into an |F signal of
39.7315 MHz.

This signal passed through D30 which is turned ON during
transmitting, is amplified by Q2 and then fed to the
monolithic filter, FI1 through D29 which is also turned
ON during transmitting. The IF signal passed through FI1



is then fed to the double balanced mixer IC1, with the first
local oscillator signal from the PLL unit to convert into
the desired transmitting frequency signal. After passing the
Band-Pass Filter the same as for receiving, this signal is
then fed to the driver unit through D3 which is turned ON
during transmitting.

3. RF Power Amplifier Circuits

The transmitting signal fed to the driver unit is amplified
by Q1 and Q2 up to about 1 watt. Both Q1 and Q2 are
class A amplifiers and give the highest linearity.

L8 gives the correct phase signals (180 degrees apart) for
the push-pull amplifier Q4 and Q5. Q4 and Q5 are class AB
amplifiers and amplify the signal up to about 6 watts.

The bases of Q4 and Q5 are biased by emitter voltage of Q3
which is controlled by means of the barrier voltage set by
D1. The barrier voltage can be adjusted by R13 slightly,
and R13 is set to get 100mA idling current. D1 also fun-
ctions as temperature compensator for Q4 and Q5 and is
attached to the case of Q4. Negative feedback by R, L
and C applied across each collector and base of Q4 and
Q5, provides stability and broadband characteristics.

L13, a broadband! transformer provides balanced DC
feed to the collectors of Q4 and Q5. L14 is another broad-
band transformer which is for matching the collector-to-
collector impedance to 50 ohms.

The output signal from L14 is fed to the PA unit.

6 watts transmitting signal fed to the PA unit, is fed to each
base of Q1 and Q2 through L1 broadband transformer
which is for impedance matching. Q1 and Q2 are class AB
push-pull amplifier to get 100 watts output.

The bases of Q1 and Q2 are biased for class AB operation
by the emitter voltage of Q3 which is controlled by the
barrier voltage of D1 which is set by R12 to make the idling
current about 600mA.

D1 also functiuns as a temperature compensator to prevent
runaway caused by heating, and is attached to the case of
Q2.

R8 and R9 are resistors to make negative feedback from L4
which picks up a portion of the output, and provide stabi-
lity and broadband characteristics.

The signal amplified by Q1 and Q2 is fed to the low-pass
filter unit through L6 impedance matching transformer.

A thermal switch is mounted in the case of the unit and
turned ON when the case temperature exceeds 70°C.

This turns turning speed of the cooling fan from low to
high. This cooling fan rotates at low speed during trans-
mitting in normal condition. At this time, 9V is supplied
through D2 and R16. When the thermal switch is turned
ON, 13.8V is supplied to the fan moter through R15 and
the cooling fan rotates at high speed not only in the trans-
mit mode, but also in the receive mode.

The transmitting signal which has passed the low-pass filter
is fed to ANT connector on the rear panel through the SWR
Detector Coil L2 in the SWR unit.

3-4 PLL (PHASE LOCKED LOOP) UNIT

This unit is composed of three phase-locked loops and
their frequencies are controlled by two crystal oscillators.
Since the transceiver circuits employ a double-conversion
system, the PLL unit outputs the first and second local
oscillator signals. The first local oscillator outputs a locked
signal down to the digit of 100Hz.

For frequency resolution down to the digit of 10Hz, the
second local oscillator frequency is shifted slightly by the
D/A converted signal from the LOGIC unit.

1. SECOND LOCAL OSCILLATOR

The second local oscillator circuit composed of X2, Q12,
D25, etc., is used for control of frequencies to the digit
of 10Hz and for RIT control.

For RIT control, where a frequency shift of +1KHz or
more is required, the 10.24MHz oscillator frequency is
multiplied three times (30.72MHz). D25 is a varactor
diode for these frequency shifts. The oscillating frequency
is controlled by a signal from the DA Converter for 10Hz
resolution and a signal from the RIT control on the front
panel.

2. OSCILLATION OF 5.12MHz AND GENERATION
OF 30.72MHz SIGNAL
The reference frequency, 5.12MHz, is oscillated by IC7
with X1 connected across pins 20 and 21.
This frequency can be calibrated with a standard frequency
signal, such as WWV by R72 trimmer on the MAIN unit
which applys a voltage to varactor diode D11.
A portion of this 5.12MHz signal put out from pin 21 of
IC7, is fed to pin 20 of IC6 and used as a reference fre-
qguency for another loop controlled by IC6. This 5.12MHz
signal is also used as the local oscillator signal of the loop,
which is put out from pin 21 through an internal buffer
amplifer and doubled by D4 and D7 and fed to pin 4 of
IC1 mixer/VCO through 10.24MHz band-pass filter con-
sisting of L20 and L21.

3. LOCKED LOOP (1)

This is a mixing-down type PLL, consisting of IC1, IC8B,
a8, etc.

IC1 is composed of an oscillator, a double-balanced mixer
and an amplifier, The oscillator is used as a VCO with
D1 varactor diode, and a portion of its output is fed inter-
nally to the double-balanced mixer. The 10.24MHz signal
from L21 is supplied to pin 4, the mixer input terminal and
mixed with the VCO signal, and its difference is put out
from pin 6, then fed to pin 7 amplifier input terminal
through low-pass filter consisting of L17 and C114 — C116.
The amplified signal is put out from pin 9 and fed to pin
12 programmable divider input terminal of IC6. On the
other hand, the VCO signal is put out from pin 3, and fed
to I1C2, 1/100 divider.

IC6 is a multi-function IC specially developed for PLL,
composed of a programmable divider, a fixed divider, a
phase comparator, a latch, etc,, and applied the signals
from the LOGIC unit to each input terminal of A, B, C,
D, T1 — T4 and L, to determine internal operations.

The signal fed to pin 12 the programmable divider input
terminal, is divided into desired ratio and then internally
fed to the phase comparator. The 5,12MHz signal from
IC7 fed to pin 20 is divided into 1/512 by the fixed divider



to get a reference signal of 10KHz, and is fed to the phase
comparator.

Pulses corresponding to phase difference between the two
signals, are put out from pin 16 and converted into a DC
voltage by the loop filter. This voltage is applied to varactor
diode D1 as a control voltage of VCO to set the frequency.
The frequency range of PLL is 13.15 — 23.14MHz,

So, the frequency of 2.91 — 12.9MHz is fed to pin 12 of
1C8.

The output (pin 3 of IC1) of the Locked Loop (1) is
converted into ECL level by C9 and C37, and is divided
into 1/100 by 1C2.

Oscillation frequency is obtained from the formula of
10.24 + 0.01 x N1, where N1 varies from 291 to 1290, by
1 for every 100Hz change in the frequency displayed:

Display N1 Oscillation
{lower 3 digits) frequency f1
00.0 KHz 291 13.15 MHz
00.1 292 13.16
DC%.Q 2?3 13.17
01?.0 391 13?25
{
02?.0 3}1 13.35
?
1[3.0 3?1 14‘.;15
2[21.0 4?1 15515
99.9 1290 23.14

Even if the reference frequency is 10KHz, it can be made to
100Hz steps by dividing it to 1/100. The output frequency
is used as the reference frequency for the Locked Loop (3)
with the range of 131.5KHz — 231.4KHz.

4. LOCKED LOOP (2)
This is a pre-scaler type PLL, consisting of IC7 {program-
mable divider, phase comparator, latch and oscillator circuit),
IC8 (low-pass filter), IC9 (pre-scaler) and Q17, Q18, (VCO,
Buffer).
Q17 (VCO) is an electron-coupled oscillator circuit and its
oscillation frequency is controlled by the PLL control
voltage applied to D6 varactor diode. The oscillation fre-
quency range of the VCO is expanded by adding L19 to
L13 in parallel. When the operating frequency is 11MHz
or higher, the VCS signal from the LOGIC unit becomes
high-level and turns D21 ON, and L19 is connected to L13
in parallel. The VCO output (39.6 ~ 69.5MHz) is fed to
IC9 (ECL pre-scaler) through a buffer amplifier, Q18, then,
divided into 1/10 and supplied to the programmable
divider of IC7.
IC8 is a super-high speed ECL pre-scaler, capable of dividing
-a frequency up to 150MHz, which has been specially deve-
loped for the PLL frequency synthesizer. IC7 is an IC for
PLL, the same as IC6 for Locked Loop (1), which divides
the 5.12MHz signal generated with X1 to 1/512 internally
and uses it as the reference frequency for the phase com-
parator. The signal from this pahse comparator is put out
from DO terminal of pin 16, Miller-integrated at 1C8 (A) to
convert the pulses correspoinding to the respective phase
differences into a DC voltage, and supplied to the varactor
diode D6 of the VCO.
The relationship among operating frequency, dividing ratio
and the VCO output frequency is as shown below:
3—-6

Operating Dividing VCO Output
frequency ratio (N2) frequency (f2)
0.0 MHz 396 39.6 MHz
0.01 397 39.7
0?2 3?8 3'.?.8
1.0 406 40.6
1.1 407 40.7
122 4?8 49.8
10.0 4‘:;36 45;.6
2D€D 55236 5?.6
29{9 695 69.5

f2=0.01x 10 x N2 = 0.1N2 {MHz)
where, 0.01: Reference frequency obtained by dividing
5.12MHz to 1/5612,
10: Dividing ratio of pre-scaler, and
N2: Dividing ratio of programmable divider.

The number input to the programmable divider from the
LOGIC unit is subtracted 107 from the value of N2 above.
That is a feature of IC7, where an offset number is input
beforehand and the dividing ratio is determined by adding
to this offset number thereafter.

The input data for this IC are dynamic-signals and latched
into 3 digits.

The data is input to pins 6 — 9 by means of a BCD code,
digit designating input to pins 2 — 5 and they are latched
by the load input pulse of pin 10.

The above-mentioned offset number 107 is input every
time after the CPU has been initialized.

5. LOCKED LOOP (3)

This is a heterodyne type PLL using the output frequency
of the Locked Loop (1) as the reference frequency and the
frequency of the Locked Loop (2) as the local oscillator.
The output of the digital phase comparator of 1C3 is used
as a DC control voltage of the VCO in the Locked Loop
(3).

The output signal is converted into a DC voltage by the loop
filter consisting of R120 — R122, C16 and the internal
amplifier, etc., then fed to Db varactor diode through an-
other filter consisting of R15, R16 and C15.

As the frequencies of the Locked Loops (2) and (3} are
closely related, the output voltage of IC8 which is the VCO
control voltage for the Locked Loop (2), is fed to the
Locked Loop (3), too, to make tracking. This VCO output
is fed to a buffer amplifier, Q16, then Q5 and a common
gate amplifier Q6 for improved isolation, and is fed to the
double balanced mixer, IC5.

Here, it is mixed with the output of the Locked Loop (2)
and only the subtracted frequency signal is picked out at
low-pass filter consisting of L10, C51, C52, L27 and C173.
This signal is limiter-amplified at Q7, level-converted at Q21
and fed to IC3.

The output frequency, f3, of the Locked Loop (3) is calcu-
lated as:

10.24 + 0.01 x N1
f3=0.1x N2+ [MHz]
100




This output is amplified at Q4, common base amplifier,
where isolation is improved, and output to J3 through two-
stage high-pass filter and two-stage low-pass filter, consiting
of C29 — C38 and L6 — L9.

The Po output {pin 4) of IC3 becomes ““L"* level when the
lock is failed. Using this signal, Q19 is turned ON and the
multivibrator, Q20 and Q21, with the time constant
determined by C122, C105, R126 and R127 is triggered.
Here, Q21 normally functions as a level converter, when
Q19 is turned ON by lock failure, Q21 functions as a multi-
vibrator and subjects the loop to be brought into the lock
range by turning pin 7 of IC3 to “L" level.

6. POWER CIRCUIT

The PLL unit employs C-MOS’'s and TTL's and is required
to have high output level. So 5V (three-terminal regulator
of 1C14)is provided for TTL's and 8.2V (three-terminal
regulator of IC13) for C-MOS's and others. Immediately
after the power has been turned ON, a base current to
charge C108 flows due to the diode effects between emitter
and base of Q14, Q14 is turned ON, and as a result, each of
the three-terminal regulators output the rated voltage.
Here, the output voltage of IC13 is divided by R87 and
R88, and turns Q13 ON.

As a result, a voltage lower than the base voltage by junction
voltage (0.6V} is applied to the emitter of Q13. Thus the
collector voltage of Q14 is stabilized at this voltage plus
Zener voltage of D13 (6.8V). At this time, the base current
of Q14 flows through R0, Q13 and R89. The emitter
voltage of Q13 varies according to the input voltage of
each three-terminal regulator, thus being the collector
voltage of Q14 is maintained at a constant voltage.

3-5 LOGIC UNIT

This unit controls frequency, operating band and mode,
PLL and displays, etc., and is designed for low power con-
sumption and high speed operation using a CMOS 4-hit CPU.

1. CPU
IC1 is the CPU, a plastic package with 42 pins. CLO and

DESPLAY

CL1 of pins 1 and 2 are the clock terminal for this CPU,
oscillating about 400KHz with a ceramic oscillation unit.
A portion of this output is used as a power source of minus
voltage. The CPU has a total of 9 input and output ports,
each sharing its own function:
A Port — 4 Bit Input
Decodes E port output as shown in the matrix table
to expand input functions with time sharing.
B Port — 4 Bit Input
Input port for position information of the rotary
relay to switch low-pass filter.
C Port — 4 Bit Qutput
Qutput port for band-pass filter switching.
D Port — 4 Bit Input Output
Used as an input/output terminal for external
remote control.
E Port — 4 Bit Qutput
Outputs various data as a general purpose output
terminal.
F Port — 4 Bit Output
FO ... Strobe signal output for display.
F1... Load signal output for PLL above 100KHz
digit.
F2 .. Load signal output for PLL below 100KHz
digit.
F3 . . .Rotary relay driving output.
G Port — 4 Bit Output
PLL digit designating output.
H Port — 4 Bit Output
PLL 10Hz D/A converting output.

I Port — 3 Bit Output

lg. . . .Load signal for mode output.

ly. .. .Transmitting mute output during general
coverage operation,

l,....DV output for remote control.
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2. SENSOR SIGNAL PROCESSING CIRCUIT

The two signals from the rotary encoder are input to
SENS1 and SENS2 terminals, waveform-shaped by the res-
pective Schmitt triggers, each consisting of 2 inverters of
1C20, differentiated at C21 and RB0, and C22 and R49,
and then input to pins 1 and 2 of IC21.

The encoder outputs 50 pulses per revolution, while pin 3
of IC21 outputs both leading edge and trailing edge, re-
sulting in an output of 100 pulses per revolution,

IC17 is a counter of 3 Bits, capable of couting a maximum
of 7 pulses, and serves as a timing buffer between the en-
coder and the display in relation to reading by the CPU.
If there is any output at the counter of IC17, the output
of the diode array of IC25 becomes H-level, input to pin 5
of IC25 and then input to the INT terminal of IC1 with its
level inverted to L-level.

This terminal is a priority terminal which gives priority to
sensor processing by stopping other operations. In the
priority routine, counter data of IC17 and up-down data
from pin 13 of IC19 are read at the switching gate of IC18
with a timing of “digit 0" as shown in the matrix table,
performing in this way all operations related to sensor
processing.

Immediately after sensor data have been read, pulses are
sent to the output terminals of G; and Gj.

After passing the AND gates of pins 8, 9 and 10 of 1C22,
they are turned into pulses with narrower width, by means
of C23 and R80, to clear IC17 and 1C19, so that they may
be ready for the next encoder input,

The flip-flops of pins 9, 10, 11 and 13 of 1C19 holds up-
signal only, and no down-signals are input.

IC3 is a decoder for matrix which decodes signals from E
output and distributes them into signals of digit 0 — digit 9.

INPUT MATRIX CIRCUIT

INPUT MATRIX CIRCUIT
1) Qp = Ay {Count 1)
2} Qy ~ Ay (Count 2)
3) Qp = A, (Count 3)
Signals from encoder are input to the CPU through
these counters. Data to be added to or subtracted
from the preset frequency of CPU can be expressed
intherangeof 0 — 7:

Data o] 1[z2]a8]a]s5]s6]7
| Countli | 0 |1 o1 ]o]|1]o0 1
Count2 | 0| 0 | 1] 1|0 0] 1] 1
'[_ Count 3 I 4] i 0 0 0 | 1 ] 1|1 1

4) Qg = A5 (Up or Down)
Decides whether to make addition (UP} or sub-
traction {DOWN) of frequency dependson the'di-
rection of the encoder revolution: Up for H-level
(with input) and DOWN for L-level (without input).
5) Q; =~ Ay (A= B)
Depressing the A = B switch, the frequency of the
VFQO A is transferred to the VFO B. The contents
of VFO A is retained. When FUNC switch has been
ON (Q; = Ap: H-level), operation is in the opposite
direction (B = A).
Q; ~ A; (Band up}
Q; =~ A, (Band down}
Change-over of one amateur band to another where
Ham band operation is designated; Up/Down of
every TMHz where General Coverage operation is
designated. This operation takes place only when
either 6) or 7) becomes H-level.

6)
7)

FROM IC3
Qo (e ]] Q2 Q3 Q4 Qs Qs
PITCH
1 A=>B FUNCTION | DIAL B \SS\B TRV A \1112
N L URESN S »
REMOTE PITCH
2 BAND UP CONTROL DUPLEX cCw TRV B 100HZ
\ \ " P \\
> Al
BAND
3 DOWN / RT RTTY HAM TO CPU
\ \ \\ \ \ .
POWER
uD \tz /\DB\C AM
\ \\ > A3

SENSOR

3-8

REMOTE CONT.




8) Q; = A3 (Power on)
When the power is turned ON, this line becomes
H-level to instruct normal operation. When the
power is turned OFF, where backup power is avai-
lable, it becomes L-level and original data will be
remained the same.
9) Q, Ay (Function)
When this line is H-level due to operation of the
FUNC switch, the CW, SSB and A = B switches
give effect to their second function. When any
other switch has been depressed, this function is
cleared and this line becomes L-level.
10) Q, - A; (Remote-control input)
This line becomes H-level when an external remote-
controller has been connected and makes VFQ A,
B and HAM/G. C switches inoperative.
11) Q3 = Ay (VFO A or B)
When this line is L-level, the VFO A is selected.
When this line is H-level, the VFO B is selected.
12) Q3 - A; (Duplex)
When this line is L-level, the simplex operation is
selected.
When this line is H-level, the duplex operation is
selected.
13) Q3 =+ A, (RT)
14) Q; ~ A; (DBC)
These lines are used as the status of remote-cont-
roller.
Q4 = Ay (SSB mode)
Designates the SSB mode. USB is usually selected
automatically on 10MHz or higher band, and LSB
on 9MHz or lower band. However, when Q, = A,
(FUNC) is H-level, USB and LSB are inverted at
every input.
This function is cleared when the BAND UP or
BAND DOWN signal is input.

Qs > A; (CW mode)
Designates the CW mode. It provides the CW-N
mode when Q; = Ay (FUNC) is H-level.
17) Q4 ~ A, (RTTY mode)

Designates the RTTY mode.
18) Q4 = A3 (AM mode)

Designates the AM mode.
19) Qs = Ay (TRV A)
Qs = A; (TRV B)
When a transverter signal is input through the ACC
socket, the set puts out a 20MHz ~ 30MHz RF
signal to a transverter in the transmit mode, and
receives a converted signal from the transverter in
the receive made. The operating band of transverter
is designated as follows:

15

16

TRVA TRVB
0 0 Normal HF band
1 0 50MHz
0 1 144MHz
1 0 430MHz

It provides the General Coverage Mode independently
of the HAM/G. C. switch on the front panel when
TRVA or TRVB signal is input.

In the transverter mode, the display will shown as
follows:

Frequency Display
50MHz  — 50.100 - 0.100
144MHz ~ — 144150 4.150
430MHz  — 430000 -~ 0.000

20) Qs =+ A, (Ham or General Cover)
When this line is L-level, the HAM BAND mode is
selected.
When this line is H-level, the GENERAL COVERAGE
mode is selected.

21

—

Qg = Ag (10 Hz Step)

22

Q¢ > A; (100 Hz Step)

These lines select frequency resolution. 10 Hz step
when “Qg = Ay" is H-level, 100 Hz step when Qg =
A1" is H-level. When TS switch is pushed ON, the
" both lines becomes L-level and 1 KHz step is selected.

3. PLL Data Qutput Circuit

The output data are separated into higher digits than 100
KHz and the lower digits, and fed to each programmable
divider of the loop. There are the three kinds of signal
output to the PLL-numerical data, digit designation data
and load enable signal.

Numerical data are output from the general purpose E port
and are buffered by IC5.

IC5 also functions as a gate to feed these data to the PLL
only at a moment the digit designation data are put out
from the G port of IC1.

One of the digit designation data signals passes through
IC6, OR gate, switches Q2, Q3 and the power voltage of
IC5, and controls the gate function. Load signals put out
from F, and F, terminals are fed to the PLL as R10 and
RS signals through IC5, buffer/gate. 1C4 is the buffer for
the digit designation data from G port, and feeds them to
the PLL.

4. Display Circuit

IC8 is a seven segment display IC capable of showing 8
digits, with latch buffers, to provide dynamic lighting
display with these data in sequence. C7 is a clocktiming
capacitor, and IC8 outputs Ty — T, signals in sequence by
means of the clock oscillator in the IC8. Dynamic lighting
display is made by outputting 7-segment data, Sa — Sg,
synchronized to Ty — T4 signals.

To display a frequency and mode, data are input to Sy —
Sz terminals, the load signal to CTL terminal and these are
repeated eight times until inputting in full digits is com-
pleted.

The circuit composed of three AND gates of 1C22 and
Q5 — 08 is used to display those letters which are not
available in the characters prepared in expressing operating
modes as follows: '

Mode Display Character Segment to be deleted

USB ﬂ ] a a

LSB 7 b B '-713

CW 6 c, g ?

RTTY  [r] c d e’ 'C
"R

AM 8 d d



The three AND gates of IC22 are controlled by D15 — D18,
R27, R28 and timing signal T,.

Q8 is controlled by transverter input signal to erase display
of 10 MHz digit; Q10 is controlled by TS signal to erase
display of 100 Hz digit. IC8, being a PMOS, requires Vss
(+5V), and Vgg (—5V). So, it is provided with an ex-
clusive power circuit of —5V. Signal from the clock circuit
of the CPU is amplified at Q13 and switches Q16 — Q18.
C32 is charged with a negative voltage which is rectified by
D29 and D28. When the negative voltage exceeds —5V,
D30 Zener diode conducts, feed backs a negative voltage
to the base of Q16, and stops it function until D30 is
turned off. Thus the output voltage is regulated at —5V.

5. Rotary Releay Driving Circuit

Ly — Lg signals from the rotary relay of the FILL unit
are fed to By — B3 input terminals of the CPU. They are
compared with the band data programmed in the CPU,
and pulses are sent out from Fj3 terminal until they have
the same data. These pulse signals are output to the rotary
relay driving transistor through the buffer of 1C4. The
band data for each frequency are as follows:

i |
Frequency {S;g;i} B, B, B, B,
0~ 2.0 MHz 1 0 0 4] 1
2.0 ~ 4,0 MHz 2 0 0 1 0
4.0 ~ 8.0 MHz 3 0 8] 1 1
8.0~ 11.5 MHz 8 1 0 0 0
11.0 ~ 15.0 MHz 4 0 1 0 0
15.0 ~ 22.0 MHz 5 0 1 0 1
22.0 ~ 30.0 MHz 6 0 1 1 0

IC27 is dummy band data generator circuit to return
from the rotary relay driving routine in the event of
POWER OFF during memory backup operation.

6. Switching Signal for Band-Pass Filter

Band-pass filter switching signals corresponding to dis-

play output signals from the CPU are output to Cy — C3.

terminals.

IC13 is the decoder for these 4 Bit signals. These signals
are multiplexed into signals 0 — 9 and output to the RF
unit through buffers IC14 and IC11, for use as band-pass
filter switching signal.

The band-pass filter switching signal for each frequency is
as follows:

Frequency {S;g;:} C, €4 C, C,
0 ~ 1.6 MHz 0 0 0 0 0
1.6 ~ 2.0 MHz 1 0 0 0 1
2.0 ~ 3.0 MHz 2 0 0 1 0
3.0 ~ 5.0 MHz 3 0 0 1 1
5.0 ~ 8.0 MHz 4 0 1 0 0
8.0 ~ 11.0 MHz 5 0 1 0 1
11.0 ~ 15.0 MHz 6 ] 1 1 0
15.0 ~ 22.0 MHz 7 0 1 1 1
22.0 ~ 28.0 MHz 8 1 0 0 0
28.0 ~ 29.0 MHz 9 1 0 0 1

Signals 8 and 9 are used as the 22.0 — 30 MHz range
signal through an OR circuit consisting of D31 and D32.

7. Mode Select Signal Circuit

Mode signals are put out from the E Port and latched to
IC15 by a load signal put out from |, terminal. IC12 is a
decoder for this operation, where the signal is decoded into
each mode signal and output through a buffer IC11.

Correspondence of mode signal to each mode is as follows:

Mode Signal (4 Bit) Ey E, E; Ey
USBE 4 0 1 0 0
LSB 2 0 0 1 0
cw 8 1 0 0 0
AM 0 0 0 0 0
RTTY 9 1 0 0 1
CWN 1 0 0 0 1
8. Dial Lock

The DLOCK signal of J2 is passed through the chattering
absorbing circuit consisting of R44 — R46, C18 and C19,
and then fed to a flip-flop of 1C19 through an inverter of
1C20. The Q output of 1C19 is fed to pin 10, clear terminal
of the other flip-flop, through R80 to clear the flip-flop.
This makes unable to feed the encoder signals to the
counter. 1C19, being a flip-flop, repeats ON-OFF with
inversions caused at every input. The signal of the Q
output is also fed to the DIAL LOCK indicator LED
through a buffer of IC7 and lights it.

9. RIT ON-OFF Circuit

The RIT SWsignal of J1 is fed to a flip-flop of IC16 through
the chattering absorbing circuit consisting of R60, R62,
R63, C24 and C26. Its Q output and the SEND signal are
fed to an L-level NOR gate of 1C23, its output switches
Q14 and Q15, and performs RIT ON-OFF funciton.

The signal from Q1 of IC17 is fed to the CL terminal of
the flip-flop through S1 and R64 and performs RIT OFF
when the tuning control has been turned. R61 and Q12
function to stop this operation while the RIT switch has
being depressed. The Q output is fed to the RIT indicator
through a buffer of IC7 and lights the LED.

10. TS Circuit

The TS signal of J8 is fed to the other flip-flop of IC16
through the chattering absorbing circuit consisting of
R66 — R68, C28 and C29, and further through an inverter
of 1C20.

The Q@ output of the flip-flop makes Q6 line to L-level,
and selects 1 KHz steps. At the same time, the Q output
of the flip-flop is fed to the TS indicator through a buffer
of IC7 and lights it.

11. D/A Converter

10 Hz digit data output from the H port of IC1 are con-
verted into an Analog value (a DC voltage} by R17 — R20.
This voltage is fed to D25, varactor diode in the second
local oscillator of the PLL unit through an inverter of
IC24, and controls its oscillation frequency.
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12. Other Circuits

1) Transverter Control Input
TTL level signals applied to the TRVA and TRVB
terminals are fed to two switching gates of 1C2 which
are synchronized to the Q5 signal, then their output
are fed to Ay and A, lines of the CPU input matrix.
The relationship between the input and function is

as follows:
Obiject Input/Qutput Display
RV RV "

Freguency TRay || BRES Frequency (MHz digit)

50 MHz H L 20 — 24 MHz 0-3
144 MHz | H 24 — 28 MHz 4 -7
430 MHz H H 20 — 30 MHz 0—9
without -~
transverter L L -

2) Remote Control
The signal from RC of J3 is fed to an AND gate con-
sisting of R3, D3 and D4, and the signal is fed to A,
line when Q2 line is H-level. This provides the remote
control function.
The input and output data for the control are fed on
a data bus, where is DO — D3 lines.
RT and DBC control signals are respectively input
from the terminals of J4 and fed to the CPU through
two switching gates of IC2, which are synchronized to
the Q3 signal. The output control signal DV is output
from |, Port to DV terminal of J4 through D43.

3) Power ON
The Power ON input is to recognized the ON-OFF
status of power source for other circuits when the
CPU is in the memory back-up state. During Power
OFF, it functions to turn OFF all unnecessary ports
and stops its operation.

4) Reset Circuit
Q21, R88 — RI0 and C36 are the resetting circuit for
the CPU which prevents to runaway the CPU at turning
the power ON.

13. Power Circuit

This unit has two power supply circuits — one for the dis-
play circuit and the other for the logic circuit. The logic
circuit power supply is composed of a 5-volt 3-terminal
voltage regulator IC. Its input is supplied from not only
the main power source, but also the memory back-up
batteries, which operates when the main power is turned
OFF. Q11 is a switching transistor to stop supplying 5V to
other circuits during Power OFF.

IC9 is a DC-DC coverter for display and for —10V. The
heater voltage for the display tube is put out from the H
Output, rectified at D56 and smoothed at C43.

The (—) voltage for display is put out at —14V terminal
and supplied to the display PC Board. —10V is put out
from J7 to other circuits.

3 -6 OTHER CIRCUITS
1. SWR Detector and RF Detector

The traveling wave and reflected wave picked up by L2 of
the SWR unit are rectified at D1 and D2 and supplied to
the Main unit as SWRF and SWRB signals, respectively.
For the RF meter, the SWRF voltage is fed to the meter
through the SWR switch, S1, SWR set control R65, non-
inverting DC amplifier IC5 (B) and meter switch, S2.

For the SWR meter, the SWRB signal is fed to the meter
through the SWR switch S1 set at the SWR position, IC5
(B) and the meter switch S2 the same as for the RF meter.
In this way, the ratio of traveling wave versus refelected
wave (SWR) can be read on the meter.

2. lc Meter Detector

Collector current of the PA transistors Q1 and Q2 of the PA
unit passes through R13, and the resultant voltage across
R13 is fed to the MAIN unit as Ic, and lc,.

In the main unit, this voltage is amplified by IC6(A)
inverting DC amplifier, then the amplified output is fed
to the meter through the meter switch set at the lc posi-
tion. The output voltage of IC6 (A) is controlled at R70
to calibrate the meter indication value. R78 is a trimmer
for the zero point setting of the Ic meter.

3. ALC Circuit

The SWRF and SWRB signals are also fed to a comparator
IC5(A).

When SWR is 3 or more, the comparator IC5(A) puts out
a voltage (ALC voltgae) to decrease the driving power to
the PA transistors. This protects the PA transistors from
breakdown.

A portion of IC6(A) output is fed to the SWRB input
terminal of IC5(A) through a level adjust trimmer R71,
and the ALC voltage is also put out when the collector
current exceeds specified value, and protects the PA trans-
istors.

The SWRF voltage and the voltage set by the RF power
control on the front panel are fed to a comparator IC7(A),
which also puts out the ALC voltage. This provides to con-
trol the RF output power by turning the RF POWER
control knob.

The ALC voltage is fed to the first gate of Q2 and the gate
of Q8 of the RF unit to control their gain, gets the speci-
fied RF output power and protects the PA transistors.

4. VOX Control and CW Break-In Circuit

The modulation signal from MIC connector is fed to
an AF amplifier IC4{A) of the main unit through R35
(VOX gain control).

The output signal of 1C4{A) is rectified by Q7 and charges
C16. This charged voltage turns Q8, Q9 and Q11 ON.
The collector of Q11 is connected to the SEND line,
thus the SEND line is grounded through Q11 and the set
becomes in the transmit mode. Even when there are no
more modulation signals, Q8, Q9 and Q11 hold ON con-
dition until the charged voltage in C16 is discharged through
R38 and R39. This VOX DELAY time constant can be
adjusted by R38. A portion of the output (speaker output}
of the AF power amplifier, IC8, is fed to an AF amplifier
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IC4(B) through R50. The output signal of IC4(B) is
rectified by Q12 and turns Q13 ON, thus the modulation
signal to IC4(A) is shunted through Q13, and the VOX
operation does not function with a voice from the speaker.
This threshold level can be adjusted by R50, ANTI-VOX
GAIN control. After Q12 is turned OFF, it delays Q13
OFF by means of time constant of C20 and R54.

When the set is in the CW mode and the VOX is in ope-
ration, by keying DOWN, Q14, Q15 and Q16 are turned
ON, and a 9V is applied to the base of Q11 and turns
Q11 ON the same as the VOX operation to bring SEND
line to the ground level.

After keying UP, Q16 holds ON condition until the charged
voltage in C21 is discharged through R60 and R61. This is
the CW semi-break-in operation, where time constant
for CW delay is set by R61.

5. Power Circuit

In the main unit, a voltage is supplied to the Zener diade,
D15, through R114 and D11 to produce a reference vol-
tage of 9.2V. This reference voltage is supplied to the base
of Q22.

The power source for Q22 is connected to the collector
through the protection resistor, R115, and Q22 continu-
ously outputs a regulated voltage of 9V from the emitter.
In the receive mode, a voltage is supplied to the Zener
diode, D15, through R110 and D13, and a reference voltage
of 9.2V is supplied to the base of Q20. The power source
for Q20 is connected to the collector through the pro-
tection resistor, R111, and Q20 outputs a regulated voltage
of 9V from the emitter.

However, Q10 is turned ON in the transmit mode, and
Q21 is also turned ON. Thus the base of Q20 is grounded
through Q21, and the regulated voltage (R9V) is supplied
in the receive mode only. In the transmit mode, a voltage
is supplied to the Zener diode, D15, through R109 and
D12, and a reference voltage of 9.2V is supply to the base
of Q19.

The power source for Q19 is connected to the collector
through the protection resistor, R108, and Q19 outputs
a regulated voltage of 9V from the emitter. However, the
ROV is supplied to the base of Q18 through R107 and R-
106 in the receive mode, and Q18 is turned ON and shunts
the base of Q19 to the ground. Thus the regulated voltage
(T9V) is not supplied to the transmit circuits in the receive
mode.

The mute voltage which is put out from the LOGIC unit
when the PLL is unlocked, turns Q18 ON and stops to put
out the T9V.

C40 and C43, are connected to each base of the transmit-
ting/receiving control transistors, Q18 and Q21, and they
make proper time delay during transmit/receive changing
over.

When the SEND line is brought to ground level (transmit-
ting}, RL1 is turned ON and the “LINES" line becomes
ground level. This line is fed to J13 of the PA unit. By
changing connection of P11 to J13, this line is fed to J5
XVERTER terminal on the rear panel and can be used
to control TRANSMIT/RECEIVE an external linear amp-
lifier.

6. RTTY Transmitting

During transmission in the RTTY mode, a 9V is supplied
to the base of Q11 through R82 of the RF unit, Q11 is
turned OFF and power supply to Q9, D39 and D38 is stop-
ped. At the same time, a 9MHz RTTY transmitting signal
from the RTTY unit is supplied through D46, which is
ON during RTTY transmission, and supplied to IC2, mixer
through the band-pass filter consisting of L58 and L53.
RTTY Mark and Space Frequency for transmitting are
generated by the RTTY unit.

In the RTTY unit, H-level or L-level signal for Mark or
Space are fed to J1 through the accessory socket on the
rear panel.

When the signal is H-level (Mark), Q1 is turned ON and
grounds C3. Thus C3 is in parallel to C2, and lowers
oscillating frequency which is generated by Q2 and X1.
This output (9.0106 MHz : at Mark; 9.01077 MHz : at
Space) is buffer-amplified at Q3, picked out at L1 and
supplied to the RF unit as the RTO signal. As 9V is sup-
plied through D1 during RTTY operation, Q4 turns ON
and supplied 9V to Q1 — Q3 during transmission.

relay
solenoid

~ATTY

closed cir-
cuit loop

To demodulator

60mA (mark)
20mA | I | | ’ (space)

STOP START 1 2 3 4 5 STOP

AtTTL level:

H: mark

L : space

Apply TTL level signal to pin No. 9
pin No. 8 : ground

n
+
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SECTION 5

INSIDE VIEWS

5-1 TOP VIEW

LOGIC UNIT

INPUT TRANS, (L1)

BUFFER AMP. (28C1971)

BIAS CONTROL. (25SD313)

DRIVE AMP (25C1945 x 2}

DRIVER UNIT—'

QUTPUT TRANS (L14)

5-2 PA UNIT

INPUT TRANS

BIAS CONTROL (2SD313)

METER LAMP

=ALC - APC CONTROL (NJM4558)
Power Down Control Switch

S Meter Control (NJM4558)

REG Transistor (28D313)

AF Amp (¢PC2002)

VOX -ANTIVOX CONTROL
(NJM4558)

Ext. Control Relay (RL1)
AF Attenuator (AN829)

LPF UNIT
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FINAL TRANSISTOR (2SC2097}

BALANCE TRANS.

OUTPUT TRANS. (L4)

FINAL TRANSISTOR (25C2097)
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5-3 BOTTOM VIEW

SENSOR UNIT

LOGIC UNIT

IF UNIT

SWR UNIT RTTY UNIT

RTTY XTAL (X1)

COOLING FAN

5-4 LPF UNIT

Rotary Relay Control (25D635)

Rotary Relay

Low Pass Filter




5-5 PLL UNIT

100KHz Step Loop VCO

Pre-Scaler (IC9 uPB551)

PLL Qutput Filter Programmable Divider
P (IC7 TC91238P)

2nd LO Crystal . Reference frequency Crystal
{10.24MHz) (5.12MHz)
Programmable Divider

(IC6 TC9123BP)

Main Loop -————100Hz Step Loop VCO

VCO Phase Detector
(IC3 TC5081P)

Main Loop
Mixer (uPC1037H)

5-6 LOGIC UNIT

CODE LATCH BUFFER'
(40175)

CODE CONVERTER
(4028)

DC CONVERTER
(DP-5)

UP/DOWN CLOCK
1] DETECTOR (4001)
S

CONTROLLER (4013)

UP/DOWN COUNTER
(40193)

UP/DOWN CLOCK
DETECTOR (4011)
FREQUENCY DISPLAY —
CONTROLLER (uPD549C
P/DOWN CLOCK SHAPER
FUNCTION DISPLAY (4069}
CONTROLLER (4081)
. i ch bl 4l IAL LOCK CONTROLLER
...... LT _ {4013)

CPU (PD650-70)

INPUT CONTROLLER (4028)

5-7 RF UNIT
DMB 412E

Noise Blanker Circuit Band-Pass Filter

DBM 412E (IC2) Xtal Filter 39.7315MHz




SECTION 6 OPTIONS INSTALLATION

INSTALLATION OF CW NARROW
FILTER

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

6-1

Diagonal cutters
Soldering Iron (40W)
Soldering tool

Phillips Screwdriver
Screwdriver

Solder

De-soldering braid

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

1. Remove the bottom cover.

2. Remove the four screws at each end of the IF Unit (see
photo). Tilt the unit back toward you, being careful not
to damage the sockets and plugs that are installed on the
IF Unit.

3. Using the screwdriver pry the cover of the IF Unit off,
exercise care to prevent bending the shield cover.

4. 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 two filters 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 com-
pletes the installation. Replace the IF Unit, and the

screws. Move Switch S2 in the direction shown. Replace
the bottom cover.

Location of CW Narrow Filter

6-2 INSTALLATION OF AM FILTER
Follow steps 1 through 3 of the CW Narrow Filter instruc-
tions. Remove the LC Filter sub board, taking care not to
damage the printed patterns of the board. The holes must
be clear of solder when this sub board is removed.

Plug the AM Filter into the board, making sure that it is
oriented with the label on the top of the filter matching the
label on the adjoining filter, Rend the legs and leads flush
with the board, solder them in, and trim the leads flush with
the solder points. This completes the installation. Replace
the IF Unit, the screws, and the bottom cover.

Location of LC Filter

=




SECTION 7 MECHANICAL PARTS AND DISASSEMBLY

7-1 PARTS ON FRONT PANEL

MIC GAIN CONTROL KNOB IN-25
RF PQ\!\E’ER CONTROL KNOE {N-25] ERONT DIECASTING 120078}

o o o 8 o0

T
[
METER (M8}
| I WINDOW PLATE 141059]

WINDOW PLATE

VR PLATE 1
L 130219} [ = : il
SCREW (410730
FRONT PANEL (30218) U
POWER SWITCH BUTTON EL
141665] o | o o s 5 o ] e 1 e e |
e ] o S i ) i ] e ] oy MAIN CONTROL KNOB
PHONES JACK O [N 23) (41076
{LJ-035-1-2) 3
O © ===
= > O [J4+— LOCK sWiTCH BUTTON
+ ¥ =t (41665)
| - L rrGain conTROL L vs swiTcH suTTON (416885
?’r‘:’ﬁzfﬂs@fc o KNOB {N-22) l— PBT CONTROL KNOB (N-28)
AF GAIN CONTROL KNOB (N-27} — RIT CONTROL KNOB (N41}

7-2 FRONT PANEL DISASSEMBLY
ICOM SCREW (85 ICOM SCREW {BIS

I TOP COVER (20109} 1
0O 0 00 0

O —_ ME x 8 OVAL COUNTERSUNK
SCREW, Cr-GALVANIZED

M8x8 DVAL COUNTERSUNK (D —
SCREW, CrGALVANIZED

O

o [ s I o e s Y |
OoOoooooo/;,

O Oc=a@llo ol ™™

|
g

ICOM SCREW (B} & ICOM SCREW (BIS

BOTTOM COVER (201101

Y
w-|—||Q 0| o

/ SET SCREW (A} 3xE

g W §

PC BOARD B-406

SPACER (L}

- "—T& _ \JL

l_ FAONT DIECASTING
—T U 0=

120078)




7-3

FRONT PANEL SWITCHES DISASSEMBLY

FRONT DIECASTING

(
ol

SPACER (L) (40955)

TAPPING SCREW,
ROUND HEAD B1

g

PBT-RIT
10KIB) = 2

DM114 5M1222

_J

TAPPING SCREW
3 x 10 ROUND HEAD B1

SPACER (L}
140858!

TAPPING SCREW
3% 10 ROUND HEAD B1

|

SPACER (L) (40985}

E==swircn suTToN (6) (41715)[EETRH swiTcH BUTTON () (41715)

OIS —

i ] [ E

= ®

B E B B2 oy g /— 5 |®

ﬁ: PCB B-406

AF GAIN RF GAIN SWITCH i8] SWITCH (G}
VM10A 10KICH VMIDA 10K{A] [41715) 1417181
J_J SUB-CHASSIS
ﬁ (41709}
1 ] U L | ]

O|—

SET SCREW (A)3x 6

SUB-CHASSIS (41709)

SPACER (W) (40985}

iz E—

& o)
SET
SET SCREW 1A} 3x6 ﬁ Escgemgmﬁ
x
n TAPPING SCREW, ™ -
t ROUND HEAD BT} t
L

T SUB-CHASSIS 141708]

—1 4 H-406
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7-6 FRONT PANEL CONNECTORS LOCATION

FUSE HOLDER {5N11-2}

P12 (1546-R1)
MAIN UNIT Or UNIT

T |

=

FLAT CABLE (19

TO RF
J3

|

TOPLL
42

TOPLL I E
11

dnoanz

FLAT CABLE 117}




7-7 SENSOR DISASSEMBLY

SENSOR SPRING (41994)

SENSDR FRAME (20111) }

ICOM SCREW (C)

Fa nt
SWITCH INSULATION PAPER
= T switcH conTact 41728
[ HALF SPACER (8} [ ]
(41592} 72
SWITCH PLATE
141071}

PUSHBUTTON
SPRING (409998)

POWER SWITCH
BUTTON (41685)

® TN\

M3 x 18 ROUND {+)

/

i e

CLICK STOP PLATE
{41000)

A/

N

L FRONT DIECASTING

FRONT DIECASTING {20078)

‘E M2.Ex5 ROUND (+}

¥

—————— rceBAM

|
/s

|—

417200

SPACER (Y]
{40955)

ON-1105

25 Sm—

BEARING (41038}

_E_mm[mﬂ__

M3 FLAT WASHER

CRESCENT-TYPE
STOP RING
MO 5103-21

M3 NUT

-0

M8 LOCK WASHER

SENSOR FRAME

N == |

| |
} !
4 8

M3 x 6 COUNTERSUNK SCHEW x 4

S0P CLICK STOP PLATE (41000}

BRAKE METAL (A}
41787}

BRAKE PAD
1078 N

&m_

SPACER (X1 (40955)

BRAKE METAL (B
1417891

SENSOR COVER

(417861
= @

M2Ex5
HOU.ND I+

/

— @




7-8 REAR PANEL DISASSEMBLY

CHAS5IS REAR PLATE (20079-1,-2)

PIN JACK [AT-7001

PA COVER (41196}

s ANT CONNECTOR [FM-MD-RM1}

ACC SOCKET [1625-24R)

/ FUSE HOLDER (5-N 2054}

POWER CONNECTOR (LLA &)

JACK (5J-296)

PIN JACK |AT-7001

DC MOTOR {M3N 12724 5)

\‘—-—' TEAMINAL PANEL (41717}

—— DIQDE METAL {41139)

FAN PROPELLER {41171}

— FANMOTOR BRACKET (41888)

RADIATOR HOCD
141198}

O

— GROUNDING METAL

Ty

X! R000®] |

ML-3P

= =
®

® ®

=
®
O

®==| O
@)

f‘ ' TioooT]
\"/ |looo|]

PIN JACK [AT-700}

ACC 1625-24R

H— PIN JACK (AT 7000

TOPAUNIT

PCE B-389 (B)

FUSE HOLDER {5-N-2054}

POWER CONNECTOR (LLR-6)

ANT CONNECTOR (FM-MD-RM1)




7-9 ACCESSORY SOCKET

Plug parts for the Accessory Socket

Ace L= crawr 41417

CONNECTOR
1625-24P-1 MOLEX PIN
1854
=" o

CONNECTOR BOOT

=L

5 & screw m2.6x8

Accessory Socket Assembly

CONNECTOR HOLDER
ACC BOARD B2 i

o= B

I IEEEEhRSye—

o |
w
=
P5~P9 &
to P5~ A
P13 C ;r"ﬁ J9 é
ST =
<h :

/ oy

9

ACC FERRITE CORE (24 PCS)

ACC SOCKET WIRING DIAGRAM

ACC
No.

o
-
(95

9 e———0 RTTY

15

NC —

12
13

14
NG —

B

NC —

18
11

10
20

16
24
23
22

2] ————————

19

[QO00000|B|0000|Z|00000000|3[00]|3 [C00O]3

AT9
ANB
AALC

+8
BAND

AE
A13.8V
ATUNE

ASEND
AAF
AMOD

RC
TRVB
TRVA
RT

DBC
DB8
DB4
DB2
DB1
bv

to RTTY J1

to PA J16

to LDA J3

to MAIN J8

to LOGIC J3

to LOGIC J4




7-10 TERMINAL PANEL DISASSEMBLY

FUSE HOLDER
SHN-2054

MY = 8 ROUND (+l,
CrOALVANIZED

ACCESSONY NuT EIED

E

—<t]]
—— <)

BINDING HEAD {+}
NF-GALVANIZED

El

ANT CONNTECTOR ”

E]

TERMINAL PANEL

(FM-8D-AMT)
ACCESSOMY FLAT WASHEN s
TERMINAL PANEL i
ETRAR]] ]
l Il | (1717}
M3 LOCKWASHER ol 1
M3 GROUNDING LUG j| v
SPACER (1)
——— ] 1400321 a3 Nyt D 4 }
ACCESSORY FLAT o=
AR 1] FWASHER
aoi |
ACCESSOALY CONNECTOR HOLDER
Hut 1201
| o |
ACCESSONY FLAT WASHER
=2 T T T

Wy N\

1167524

|

|

O D D D ACCESSORY NUT

ACC SOCKET

M PCB 0401

?Ml = 8 ROUND [#),

Cr-GALVANIZED

o ¢
=T

winm

[
w

CHASS1S REAR PLATE Im?-l.-:i-\_(D_!

TEAMINAL PANEL

M5 WING NUT, NLGALVANIZED

? Ml B
ROUND (], NiGALVANIZED

ACCESSORY NUT D

t

ACCESSORY WASHER =

|

\=/)

—

@*H

MENUT

M5 FLAY WASHER

% PIN JACK (AT 700

M5 LOCKEWASHER I

i L

1HY717)

ACCLSSONY FLAT WASMEN

TOAMINAL PANCL,

EXPSP
51706 ACCLSE0NY NUT
MS x 16 ROUND
(+), KIGALV,
1, NIGALVANIZED POWEN CONNICTON
fLLno)

\




7-11 PA UNIT DISASSEMBLY

SET SCREW IC) 3x 6

DC MOTOR

(MoN 12124 5} % SET SCREW (Al 3 x 6§
PC BOARD 83898 (41679)

FAN MOTOR BRACKET
41188)

SPACER D (40033 x 3 @
-

S5ET SCREW (Al 3 x8

== M3 5 WAHSER

QSET SCREW (&) L)
[ Ixi10 |

ML-18 3P
I [ I FAN PROPELLEFA (41171]

RADIATOR HOOOD (41188}

MODE METAL |

411899 ?
|

SOLDERLESS TERMINAL (E-5)

M2.6 x 2.5 (41324) SPACER WITH SCREW

1C) = 3 (40274}

o — | —ap

[l

MINUTx3IQD @ D |

& é
o1

[LARIALRLATRTRERERIRIRTRIRIR AR

HASSIS REAR PLATE (20087-1 -

SET SCREW (Al 3 x 6
y

E E ICOM SCREW (Bl 6 = 4
I

] PA COVER [41196]

SET SCREW ()
SPACER (R AxGxd
|
1

SPACER (R) x 4 {40955]

M2.6 x 8 ROUND [HE I

T
INSULATION WASHER (C) 7 T;sc?ngga}asmﬂ
|
I b

3mm FLAT WASHER = 4
250313 [ 1 !

PCE B 3594 (41182)
INSULATION SHEET =—m—=

|

THERMAL SWITCH
OHD-70M

INSULATION PAPER (41414)

CHAS51S REAR PLATE




7-12 UNIT PC BOARD DISASSEMBLY

LOA UNIT

Dr umMIT

CHASS!

M3 = 120val
COUNTERSUNK (+)

SSIDEPLATE
211

120

MAIN UNIT
SET SCAEW (&) 3% 6
M3 NUT M3 NUT
Q E ICOM SCREW [C) x 4 ﬂ
ICOM SCREW [C) x 4 ICOM SCRE[\":VH T 1COM SCREW (C!
M3 x 10 OVAL Fa x
COUNTERSUNK [+ = PCB B-437 (A HALF TAPPED PCB B-378 (B} B
[ommp — |- HALF TAPPED SPACER (8) x 4 SPACER IE) HALF TAPPED SPACER —
141593} 1B} x 4 (41582}
CHASSIS SIDE
PLATE 1A]
120073} |l [=) —!
, CHASSIS CENTER PLATE |
s by
UNIT FIXING BRACKET UNIT FIXING BRACKET
J 141664} (41664]
]
= 80 == = ®
PCB B-377 (C)
SHIELDED CASE {Al {30212
Q o] o ] O O @] o] @]
gl Mms ¥
S TIGHT AOUND (+13 26 = -] 5 +13x8
o L I o L o]

SHIELDED CASE 130211)

SHIELDED CASE (B8] (30212}

7—-10




7 -13 INTERNAL CONNECTORS LOCATION

TOPAUNIT

] | oo s [roreececw ] 10 om| | EXXE| a
Eu |:— \.l = "
# E & LDA UNIT
= = b\
. ’“Ei [3%) B IF]
® MAIN UNIT 1
|® E r|B OB
@ ] TDHFUNI'IE{: :EJB’
L f]
j () (
| Downloaded by[]
RadioAmateur.EU
|:7__
a3 ﬁwu ﬁ ﬁc‘ll
@) ) Fe) [c) [3) 0 o [@X]
IF UMIT i S

Dr UNIT

TO LOGIC UNIT

l TO Dr UNIT
_—
a5 Paq
= Lo}
o] o] o o
1% 13 12

RF UNIT

o L

TO LOGIC UNIT

PLL UNIT

7

- 11
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SECTION 8 MAINTENANCE AND ADJUSTMENT

8-1

(1

(2)
(3)
(4)
(5)

(8)

(7)
(8)

(9)

MEASURING INSTRUMENTS REQUIRED FOR ADJUSTMENT

FREQUENCY COUNTER

SIGNAL GENERATOR
MULTIMETER

AC MILLIVOLTMETER
RF VOLTMETER

RF WATTMETER (Terminated Type)

AF OSCILLATOR
OSCILLOSCOPE

NOISE GENERATOR

FREQUENCY RANGE
ACCURACY
SENSITIVITY
FREQUENCY RANGE
OUTPUT VOLTAGE

50K2/VOLT OR BETTER

MEASURING RANGE
FREQUENCY RANGE
MEASURING RANGE
MEASURING RANGE
FREQUENCY RANGE
IMPEDANCE

SWR

OUTPUT FREQUENCY
OUTPUT VOLTAGE
FREQUENCY RANGE
MEASURING RANGE

0.1 -90MHz

BETTER THAN %1 ppm
100mV or BETTER
0.1MHz - 40MHz

—20 - 90dB (0dB = 1uV)

10mV - 2V
0.1 - BOMHz
0.01- 10V

20 - 200 Watts
1.8 - 30MHz
50 OHMS
LESS THAN 1.1
200 - 3000Hz
0-100mV
DC ~ 20MHz
0.01-10V

(Generates ignition-like noise containing harmonics

beyond 30MHz.)

NOTE: (] indicates an adjusting or instrument connecting point.

O  indicates an instrument connecting point and its readings.

These also are used in the board layout and schematic diagrams.
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8-6 PLL UNIT PARTS LOCATION

100Hz LOOP
= FREE-RUN
102 | FREQUENCY

ADJUST

100Hz LOOP

WAVEFORM

VCO FREQUENCY =) ADJUST

ADJUST —

TRACKING ADJUST[ 104 |

2nd LO 90 Hz = |
FREQUENCY ADJusT L1 10]

VCO CONTROL -
VOLTAGE apJusT | 103 |

Q © ®

VCO CONTROL VOLTAGE

1.6 ~ 3.4V
[106]

" TRACKING ADJUST

@

VCO CONTROL VOLTAGE

[105]

2 Lo 8 M 9 | TRACKING ADJUST

FREQUENCY ADJuUsT 10

8213 880

708 2nd LO OUTPUT COIL ADJUST
10mV R.M.S OR MORE
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8-9 MAIN UNIT PARTS LOCATION

IC METER
SMETER ZERO 205 ZERO SETTING
SETTING ADJUST |40 AlUGY

APC
[ 315 | THRESHOLD
S METER o ——— ABIET
FULL SCALE ADJUST
IC METER

314 |scALE ADJUST
SMETEE o
CALIBRATE 404 ]

8-10 MIC-G UNIT PARTS LOCATION

ALC (RF POWER) ADJUST 5~10W 1.8~24.56MHz BAND

CW/RTTY
@ ALC (RF POWER) ADJUST 100~110W 1.8~24.5MHz BAND
T CW/RTTY

(305 | ALC (RF POWER) ADJUST 35~40W 1.8~24MHz BAND AM

304]

[306 | ALC (RF POWER) ADJUST 100 ~ 110W 28MHz BAND
CW/RTTY

8—-15



8-8 IF UNIT PARTS LOCATION

CARRIER POINT [308 |
ADJUST USB

CARRIER o
SUPPRESSION[ 307 |
ADJUST

CARRIER POINT[ 309 |
ADJUST LSB )

AM MODULATION[ 312 |
LEVEL ADJUST —

814

401 |IF TOTAL GAIN

ADJUST

@ COMP, VXO
FREQUENCY ADJUST

(311 |comp, GAIN CONTROL

307 |CARRIER SUPPRESSION
ADJUST



8-12 FSW UNIT

TGRS SO I ND

7777 RIT CONTROL
Ros L1 1|CENTER FREQUENCY ADJUST

8-13 SWR UNIT

- SWR METER
BIEl

8 —17



8-11 RF UNIT PARTS LOCATION

406 | NB ADJUST
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8-19 LOGIC UNIT VOLTAGE CHECK

5.0V 5.1V —10V 13.8V

)

2 800 BB B RBE

® O ®

= REFER TO:
PAGE 8 — 26 FOR CIRCUIT DIAGRAM
AND PAGE 8 — 20 FOR VOLTAGE WAVEFORMS
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8-20 LOGIC UNIT VOLTAGE WAVEFORMS

U/D DATA

18MS
g
o—l L

y
0.6V —
U/D COUNT

o

47V —
’ ll U/D COUNT
0

T
DIAL LOCK

LSB E3

Lo 6.4 MS o
>

)
@ 5v1|—H7 ®) WT
0— 0—
sv— ®
® ‘ ‘ COUNT
o
K1-— AD
@ 1MS
T
el K2 — Al
R v
5.2MS
43—
OJJ“ K4 — A2
Y g ®
I ‘ ] | K8 - A3
-]
17MS
4.8V —
POWER ON
o
€)

—2—

Av

Downloaded by[]
RadioAmateur.EU

24uS

E1

EO


Standard
Downloaded by
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8-14 DRIVER UNIT
IDLING CURRENT ADJUSTMENT

CUT JUMPER AND CONNECT
AMMETER IN SERIES

= DRIVER IDLING CURRENT ADJUST
1301 |100ma

8-15 PA UNIT (CONNECTOR PART) {f) REMOVE THICK WIRE ONLY AND

CONNECTED AMMETER IN SERIES

R13

8-16 PA UNIT 8-17 RTTY UNIT
RTTY BFO FREQUENCY ADJUST

MARK FREQUENCY ADJUST

9.010.60MHz [4 O:’S

SPACE FREQUENCY ADJUST

9.010,77MHz @

i()ﬂ PA IDLING CURRENT ADJUST 600mA

8§—18



8-7 IF UNIT PARTS LOCATION (FREQUENCY ADJUSTMENT)

BFO FREQUENCY ADJUST

USBg.0130MHz [0 |

CHECK POINT R109 (1) P.B.T. VXO FREQUENCY

vg | ADJUST
@ 19.7615MHz
510 |P.B.T. VX0

" FREQUENCY ADJUST
_____19.7600MHz

(VX0 FREQUENCY ADJUST) @
Lsg BFO FREQUENCY ADJUST

9.0100MHz 202 1206 |p.B.T. VX0
FREQUENCY ADJUST
@@ 197633MHe
cw.t BFO FREQUENCY ADJUST

BFO FREQUENCY ADJUST
9.0098MHz [204)

[205]
BFO FREQUENCY ADJUST
9.008475MHz

CW-R
@ CHECK POINT R24

RTTY

P.B.T. VXO FREQUENCY ADJUST

19.7597MHz

19.7567 MHz @

8—-13



1.4MS

5v

4.2V —

3.5v

TO

—I—-L_.—,T1

0 —

T2

T3

T4

L.

S N .

T7

s

1L

18

8.2v

5.2MS

S5V —

POWER ON

+5V—

@

I RIT ON
5.2M
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8-21 PLL UNIT | . !
4. | 1
VOLTAGE DIAGRAM| { o
» l “
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I : e | | cizt
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g - Mg :
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I e LT
b i S
|
' c150 Lz
| 2%
| o ces €76 s 8
] 83 =€ 50 T s
0 Em | /GD = R5b . |
0 |Or—A"NA
——— A e
o’ o R“TW | |
02 |ofRHEAAA 7’| 1cq ert R53 . %
m
03 |o1BEAnn g 258
Rro o-—”—o.M/\——-
R |ofRSAns— | PP N L - 1
RS, R54 &
-10vjo S ‘ Tour 4.0;% 270
TCS |O -¢8
LDA |0 ese 5= 8 % ~R107
GND |OH crr
"—‘q ’__| (34 nr R
' leso
30 L iiiim e i ] === e e — — e e d =
% 25( 90Hz)
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8-22 PLL UNIT VOLTAGE WAVEFORMS

®

3.5\-"\ f f '
0.3~0.086%

T/\/\
4

—

7.6~4.3u8

w
=5
<

1

7.6~4.3u8

-

J

=]
R
<

k2

5 —sl

e 2

S

s}

o~
o
<

e

7.65~4.3uS

0.25~0.14uS

<

[

19.5u8

0.25~0.14u5

AvA



8-23 MAIN UNIT VOLTAGE DIAGRAM

R2 ¥
i 1
—AAA
R3 l
ez

]

Jq

—! p4
vss| o
LsB|OrPEE
&np | O

ol »
MIc|O
vex | Op

c¥5

Rit6

cre

R4

“’m
& —

c22

23

SWRHM|O
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8-24 RF UNIT VOLTAGE DIAGRAM
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8-25 IF UNIT VOLTAGE DIAGRAM
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8-28 DRIVER UNIT VOLTAGE DIAGRAM
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SECTION 9 TROUBLESHOOTING

YES

CPU has been runaway

Display fails to illuminate
or abnormal figure is
displayed

Disconnect power plug,
after 20 seconds connect
it again.

OK?

NO

Are the outputs from J3 NO
pin 3 ~ 5 of main unit

+9v?

YES

NO

Is the input voltage
applied to IC9 of
logic unit
13.8V?

YES

Are the outputs (—14V
and —10V) of |C9
of logic unit normal?

NO

YES

Is about 13.8V applied to NO
the input of 1C10 of

logic unit?

YES

Is the output of
1C10 of
logic unit.
5v?

NO

YES

Send the set to dealer
or |COM service center.

Q22 or R115 of
main unit

is defective
Check 13.8V line,

R44 of logic unit
is defective.
Check 13.8V line

IC9, L1 and/or
L4 is defective

L3 is defective
Check Input line

1C10 is defective
or 5V line
makes shortcircuit




NO RF output power

Is Ham/Gene NO
switch - | Set it to Ham Band.
in Ham position?
YES
A Adjust the antenna because
the protection circuit for
Ant SWR less tha NO PA transistors is operating.
1:1.37 Check and replace, if ne-
Are coaxial cable 3"‘2 cessary, the coaxial cable,
connector normal? Check the state of solder-
ing of the connector.
YES
Is @V
g : = Q22,R115, Q19 or
applied 1‘00:3 Pin3 ~ 8 NO R108 of main unit
. v % is defective,
main unit during o 3y
transmitting? Check 13.8V line.
YES
Is 8V
applied to Q1 NO R14 or Q2 of driver unit
collector of is defective.
Driver unit during Check 13.8V line.
transmitting?
YES
) Is 13.8V NO R14 or Q12 of driver unit
applied to Q2 collector is defective,
of driver unit? Check 13.8V line.
YES
ls an
RF voltage NO
at Q2 collector of Is reception normal?
driver unit
0.07Vv?
YES YES
Q1 or Q2 of
driver unit is
defective
Isan RF
voltage of collectors of NO Q4, Q5, or R20 of driver
Q4 & Q5 of i '

driver units 0.3V or
more on entire
and?

PA unit, Filter Unit
or Rotary relay is
defective

Send the set

| unit is defective
Check the related parts.

NO

PLL is defective

to dealer or [COM e
service center.




No sensitivity or
poor sensitivity on
1.6MHz or lower.

Is the
antenna connected
to Low Band

ANT terminal?

Does
receiving sensitivity

NO

Connect the antenna for
Low Band antenna
terminal.

decrease when ATT
switch is turned on?

Are
R79, R33, R8y,

R84 and L81 of RF
unit normai?

Send the set to
dealer or ICOM
service center

RF power comes out or a current of
more than 15A flows during trans-
mitting even though neither MIC
nor KEY are connected.

Is
Low Band

NO

Q1, 02 or RL-1 of SWR
unitis defective.
Check R1.

Check those parts listed
on the left and replace
the failed ones.

ANT connected?

Is the
operation normal when
l_ow Band
Ant is disconnected?

Send the set
to dealer or ICOM
service center

PA transistor is defective
or 13.8V line makes
shorteircuit.

Oscillation is caused due to pick
up RF signals from Low Band
Ant. So, put a relay to Low Band
Ant to turn it OFF during trans-
mitting or remove Low Band Ant
during transmitting only.




SECTION 10 PARTS LIST

Parts employed in the circuits of this model are listed from the next page on. Some of them (marked *) have been changed
for further improvement of equipment performance.
Those parts are listed below for your reference.

UNIT | REF | AFTER BEFORE UNIT | REF AFTER | _ BEFORE
No. MODIFICATION| MODIFICATION No.  |MODIFICATION| MODIFICATION
EF R3 PR-16 15KC | VM10A 10KA LOGIC | D38 | DELETED | WZ050
o . L5 102 L4 | ADDED
R42 DELETED 22K R25
MAIN | D29 | 1SS53 ADDED R95 | 1K R25 | ADDED
R97 | 22K ELR25 | 47K ELR25 R96 | 1M R25 | ADDED
R158 | 1M ELR25  ADDED L C6 | 2.2uMS35V |2.2u 50V |
R159 | 1.8MELR25 | ADDED | ca7 | 0.0047 ADDED
| B c48 | 0112V | ADDED
F | c150 | 10u 16V | ADDED B -
j B RF | 09 | 2sK106 2SK19GR
| B N L3 | LS-217 LS-163 B
PA Q4 DELETED | 2SC945 L58 | LS-217 LS-163
D3 | DELETED | GP-08B I R94 | 100ELR26 | ADDED |
R15 | 100 RS0 3.3K ELR25 C116 | 10 16V | 047 50V
R16 | 56 R25 47K ELR25 C173 | 0.001 50VB | ADDED
c2 100P50VB | 150P 50V C174 | 0.004750VB | ADDED
DSTom | MON12T24-5 |MaT 12L20 | | c175 | 0.004750VB | ADDED j
Dr L2 | DELETED | EL0810SKI-101K -
R1 | 47 ELR25 |100 ELR25 h T
RO | 100 ELR25 | 330 ELR25 [ -
i R26 | 68 ELR25 ADDED B :
| c27 | 0.047 ADDED
|
PLL | Q25 | 2SA1048 ADDED [
D15 | DELETED |Wz-036 B
D20 | 1SS85 | 1S2692A
D21 15585 | 152692A
R66 | 47K ELR25 | 10K ELR25 o
R96 | 47K ELR25 | 10K ELR25 - -
R143 | 470 ELR25 | ADDED |
R144 22!(__ELR25 . ADDED DO‘-“-’H!OadEd—bv—l—:!
C70 | 100uBP1OV | 4.7u BPSOV . Lfn
RadioAmateur.EU
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[EF] UNIT [EF] UNIT
REF.NO. | DESCRIPTION PART NO. REF.NO. | DESCRIPTION PART NO.
Q1 Transistor 25C945P [ L2 Choke 101 - L4
Q2 Transistor 25C945P | L3 Choke 101 L4
Q3 Transistor 2SA1015 L4 Choke 101 L4
Q4 Transistor 25A1015 L5 Choke 101 L4
Q6 Transistor 25A1015
| Flat cable 11 80m/m
D1 Diode 15853 ! Flat cable 19 80m/m
D2 Diode 1SS53 |
D3 Diode 18553 SP 655-03
D4 Diode 18553 ‘
D5 Diode 15553 | M1 Meter
D6 Diode 1SS53 '
D7 Diode 15853 ‘ PL1 Lamp BQ044-32582A ;
D8 Diode 15553 |
D9 Diode 155563 | $1 Switch TWO0068
D12 Diode 15553 | S2 Push switch SUT (1)
D13 Zener XZ-092 S3 Push switch SUT (2}
D14 Diode 15553 54 Push switch SUT (3)
D15 Diode 1SS563 S5 Push switch
D16 Diode 15563 S6 Push switch
| s7 Switch $S5012
R1 Variable VM10R 10KC |
R2 Variable GM81R-56M1612-10KB B1 PC board B-388C
*R3 Variable PR-16 15KC B2 PC board B-411

R4 Variable VM10A 10KA B3 PC board B-406C
R5 Variable DM11A-5H1222-10KB x 2!
R6 Trimmer WHS512A 1K J1 Connector FM214-85S
R7 Resistor 4.7K ELR25 J2 Connector 5045-08A
R8 Resistor 560 ELR25 | J3 Connector HBLB11R-1J
R9 Trimmer WHS512A 1K | J4 Connector 3094-10A
R10 Resistor 47K ELR25 [ J5 Connector LJ-035-1-2
R11 Trimmer WHS512A 4.7K
R12 Resistor 47K ELR25 P1 Connector 5250-10A
R13 Trimmer WHS512A 2.2K P2 Connector 5250-10A
R14 Resistor 47K ELR25 P3 Connector 5250-04 A
R15 Resistor 47K ELR25 P4 Connector 5250-08A
R16 Resistor 47K ELR25 P5 Connector 5250-08A
R17 Trimmer RGP0O53 10K P6 Connector 5250-06 A
R18 Resistor 10K R25 P7 Connector 5250-06A
R19 Resistor 100 R25 P8 Connector 5250-04A
R20 Resistor 100 R25 P9 Connector 5250-04A
R23 Resistor 47K R25 P10 Connector 5250-02A
R24 Resistor 150 R256 | P11 Connector 5250-02A
R256 Trimmer RGP0O53 20K | P12 Connector 5250-08A
R26 Resistor 180 R25 P13 Connector 5250-08A
R27 Resistor 220K R25 P14 Connector 5250-02A
R28 Resistor 22K R25 P15 Connector 5250-04A
R29 Resistor 4.7K R25 P16 Connector 5250-08A
R30 Resistor 10K R25 P17 Connector SMP-08V-B
R31 Resistor M R25 P18 Connector SMP-08V-B
R32 Resistor 10K ELR25 P19 Connector 5250-04 A

P20 Connector 1545P-1
C1 Ceramic 0.0022 50V P21 Connector 5250-10A
Cc2 Ceramic 0.0022 50V P22 Connector 5250-12A
C3 Ceramic 0.0022 50V P23 Connector 5250-02A
c4 Ceramic 0.0022 50V P24 Connector 5250-04A
C5 Ceramic 0.0047 50V P25 Connector 5250-02A
Ccé Ceramic 0.0047 B0V P26 Connector 5250-04A
Cc9 Electroly i 50V P27 Connector 5250-04A
c11 Barrier L. 0.1 12v P28 Connector 5250-02A
c12 Barrier L. 0.1 12v P29 Connector 5250-06A

P30 Connector 5250-08A

P32 Connector 5250-02A
L1 Choke 101 L4 P33 Connector 5250-02A
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[EF] UNIT [MAIN] UNIT
IREF.NO. | DESCRIPTION PARTNO. | |REF.NO. | DESCRIPTION PART NO.
P34 Connector 5250-04 A IC1 ic ANB829
P35 Connector 5250-02A ‘ Ic4 IC NJM4558D
P36 Connector 5250-02A - ICh ic NJM4558D
P37 Connector 5250-04A | IC6 IC NJM4558D
P38 Connector 5250-08A | IC7 & NJM4558D
P40 Connector 5250-02A ' IC8 IC uPC2002H
P41 Connector 5250-04 A
P42 Connector 5250-04 A Qi Transistor 25C945P
P43 Connector 5250-02A Q3 Transistor 2SC945P
P44 Connector 5260-02A Q4 Transistor 25C945P
P45 Connector 5250-10A [ Q7 Transistor 25A1015
P47 Connector 5250-08A | Q8 Transistor 25C945P
P48 Connector 5250-04 A Q9 Transistor 2SA10156
P49 Connector 5250-02A Q10 Transistor 25A831 or 25A830
P50 Connector 5250-04A | Q11 Transistor 25C945P
P51 Connector SMR-08V-B ‘ Q12 Transistor 25A1015
P52 Connector SMR-08V-B | Q13 Transistor 25C945P
P53 Connector 5250-60 Q14 Transistor 25A1015
Q15 Transistor 25C945P
FH1 | Fuse holder SN11-2 Q16 Transistor 2SA1015
F1 | Fuse BA Q18 Transistor 25C945P
Q19 Transistor 2SD313E
Beads core 2D1 Q20 Transistor 25D468C
Q21 Transistor 25C945P
LDA unit EX-182 Q22 Transistor 2SD313E
' Q23 Transistor 25C945pP
Q24 Transistor 25C945P
Q256 Transistor 25C945P
Q26 Transistor 25C945P
Q27 Transistor 25B562C
Q28 Transistor 25B5662C
Q29 Transistor 2SC945P
Q30 Transistor 2SC945P
Q31 Transistor 25C1636
Q32 Transistor 2SA1015
D1 Diode 1SS563
D3 Diode 15553
D4 Diode 15563
D5 Diode 188563
D6 Diode 155563
D7 Diode 155563
D8 Diode 155563
DY Diode 15553
D10 | Diode 15553
D11 | Diode 15553
D12 Diode 15553
D13 Diode 18553
D14 Diode 155863
D15 Zener XZ092
D16 Diode 15553
D17 Diode 1SS53
D18 Diode 15553
D19 Diode 1SS63
D20 Diode 15863
D21 Diode MZ303B
D22 Diode 15597
D23 Diode 15553
D24 Diode 15553
D25 Zener WZ050
D26 Diode 1SS53
D28 Varistor MV-11
*D29 Diode 15853
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[MAIN] UNIT [MAIN] UNIT

REF. NO. DESCRIPTION PART NO. —I 'rR EF. NO. | DESCRIPTION PART NO.
R1 Resistor 1K ELR25 R86 Resistor 820K ELR2b5
R2 Resistor 100 ELR25 R87 Resistor 220K ELR25
R3 Resistor 1K ELR25 R88 Resistor 3.3M ELR25
R4 Resistor 4.7K ELR25 R89 Resistor ™ R10
R5 Resistor 47K ELR25 R90 | Resistor 100K  ELR25
R6 Resistor 47K ELR25 R91 Resistor 100 ELR25
R11 Resistor 100K ELR25 R92 Resistor 100 ELR25
R12 |' Resistor 47K ELR25 R93 Resistor 1.8M ELR25
R15 Resistor 47K ELR25 R94 Resistor 220K ELR25
R23 Resistor 10K ELR25 R95 Resistor M ELR25
R24 Resistor 10K ELR25 R96 Resistor 2.2K ELR25
R30 Resistor 10K ELR25 *R97 Resistor 2.2K ELR25
R31 Resistor 100 ELR25 R98 Resistor 4.7M ERC14GJ
R32 Resistor 10K ELR25 R101 Resistor 3.3M ELR25
R33 Resistor 4.7 R25 R102 Resistor 22M ERC14GJ
R34 Resistor 10K ELR25 R103 Resistor 27K ELR25
R35 Trimmer SR19D 10K R105 Resistor 47K ELR25
R36 Resistor 47K ELR25 R106 Resistor 10K ELR25
R37 Resistor 2.2K ELR25 R107 Resistor 10K ELR25
R38 Trimmer SR19D 100K R108 Resistor 2.2 ELR25
R39 Resistor 10K ELR25 R109 Resistor 470 ELR25
R40 Resistor ™ R25 R110 Resistor 470 ELR25
R41 Resistor 10K ELR25 R111 Resistor 10 ELR25
R42 Resistor 47K ELR25 R112 Resistor 10K ELR25
R43 Resistor 1K ELR25 | R113 Resistor 10K ELR25
R44 Resistor 2.2K ELR25 R114 Resistor 470 ELR25
R45 Resistor 2.2K ELR25 R1156 Resistor 2.2 ELR25
R46 Resistor 10K ELR25 R116 Resistor 100K ELR25
R47 Resistor 10K ELR25 R119 Resistor 4.7K ELR25
R48 Resistor 10K ELR25 R120 Resistor 47K ELR25
R50 Resistor SR19D 10K R121 Resistor 4.7 ELR25
R52 Resistor 4.7K ELR25 R122 Resistor 220 ELR25
RB3 Resistor 2.2K ELR25 R123 Resistor 1K ELR25
R54 Resistor 100K ELR25 R124 Resistor 47K ELR25
R55 Resistor ™ R25 R125 Resistor 4.7K ELR25
RE6 Resistor 47K ELR25 R126 Resistor 2.2K R25
R57 Resistor 2.2K ELR25 R127 Resistor 1K ELR25
R58 Resistor 10K ELR25 R128 Resistor 10K R25
R59 Resistor 22K ELR25 R129 Resistor 47K ELR25
R60 Resistor 10K ELR25 R130 Resistor 10K ELR25
R61 Trimmer SR19D 100K R131 Resistor 100K ELR25
R62 Resistor ™ R25 R132 Resistor 100K ELR25
R63 Resistor 220 ELR25 R133 Trimmer SR19D 1K
R64 Resistor 220 ELR25 R134 Resistor 330 ELR25
R65 Trimmer SR19D 1M R135 Resistor 47K ELR25
R66 Resistor 47K R25 R136 Resistor 22K ELR25
R67 Resistor 100K ELR25 R137 Resistor 4,7K ELR25
R68 Resistor 470K ELR25 R138 Resistor 47K ELR25
R69 Resistor 33K ELR25 R139 Resistor 330 ELR25

| R70 Trimmer WHS512A 100K R140 Resistor 4.7k ELR25
R71 Trimmer WHSB512A 10K R141 Resistor 4.7K ELR25
R72 Trimmer SR19D 10K R142 Resistor 10K ELR25
R73 Resistor 4.7K ELR25 R143 Resistor 33K ELR25
R74 Resistor 4.7K ELR25 | R144 Resistor 22K ELR25
R76 Trimmer WHS512A 10K | R145 Resistor 27K ELR25
R77 Resistor 33K ELR25 R148 Resistor 2.2K ELR25
R78 Resistor 100 ELR25 R149 Resistor 10MJ  RD1/4PC
R79 Trimmer WHS512A 10K R151 Resistor 220K ELR25
R80 Resistor 100K ELR25 R153 Resistor 27K R25
R81 Trimmer WHS512A 100K R155 Resistor 47K ELR25
R82 Resistor 47K ELR25 R1567 Resistor 1.8M ELR25
R83 Trimmer WHS512A 10K *R158 Resistor ™ ELR25
R84 Resistor 1K ELR25 "R159 | Resistor 1.8M  ELR25

| R85 Resistor 1.8M  ELR25 ) )




[MAIN] UNIT
REF. NO. DESCRIPTION

C1 Electroly
Cc2 Ceramic
Cc3 Mylar
c4 Electroly
Ch Mylar
Cc7 Electroly
Cc8 Electroly
c13 Electroly
C15 Barrier L.
ci6 Electroly
c17 Electroly
ci8 Barrier L.
C20 Electroly
Cc21 Electroly
c22 Ceramic
C23 Ceramic
c24 Ceramic
C25 Ceramic
C26 Ceramic
Cc27 Ceramic
Cc28 Ceramic
Cc29 Ceramic
C30 Ceramic
C31 Ceramic
C32 Ceramic
C33 Ceramic
C34 Electroly
C36 Ceramic
Cc37 Ceramic
C39 Ceramic
C40 Electroly
C42 Electroly
C43 Electroly
C44 Electroly
C45 Barrier L.
C46 Electroly
ca7 Electroly
Cc4a8 Electroly
C49 Electroly
C50 Electroly
C51 Ceramic
Ch2 Electroly
C53 Mylar
C54 Electroly
Chb Mylar
Ch6 Ceramic
Cs7 Barrier L.
Ch8 Electroly
C59 Mylar
C60 Mylar
C61 Mylar
C62 Electroly
Ce3 Electroly
C64 Ceramic
C65 Ceramic
C66 Barrier L.
C67 Ceramic
ce8 Ceramic
C69 Electroly
C70 Electroly
C71 Electroly
S1 Switch
S2 Switch

[MAIN] UNIT

PART NO. 'REF. NO. | DESCRIPTION PART NO.
100 10V L1 Coil LW-15
0.001 50V | |
0.01 50V | | Connector 5041-04A
0.47 50V ' ‘ J2 Connector 5041-06A
0.01 B0V ‘ | J3 Connector 5041-08A
2,2 50V | Ja Connector 5041-04A
1u 50V ' J5 Connector 5041-08A
1 (BP) 50V 'I I J6 Connector 5041-02A
0.1 12V | | J7 Connector 504 1-04A
4.7 50V | Jg Connector 504 1-08A
100 10V | J9 Connector 504 1-06A
0.1 12v J10 Connector 5041-10A
0.47 50V
4.7 50V Beads core 2D1
0.0047 50V
0.0047 50V RL1 Relay FBR211AD012-M
0.001 50V
0.0047 50V B1 PC. board B-437A
0.0047 50V
0.0047 50V
220P 50V | | W1 Jummper JPW-02A
0.0047 EOV I I - ! Y e i = B
0.0047 50V
470P 50V
0.0047 50V
0.0047 50V
0.47 50V
0.0047 50V
220P 50V
0.0047 50V
1 50V
10 16V
2.2 35V
47u 10V
0.1 12V
16MS470 16V
100 16V
220 10V
16MS470 16V
470 10V
0.001 50V
Tu 50V
0.01 50V
4.7 25V
0.033 50V
0.0047 50V
0.047 25V
10 16V
0.022 50V
0.022 50V
0.022 50V
100 10V
47 10V
470P 50V
0.0047 50V
0.1 12V
0.0047 50V
0.001 50V
10u 16V
2.2u 50V
10u 16V
SSS012
SS5012
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[IF] UNIT [IF] UNIT

REF.NO. | DESCRIPTION PART NO. ‘ REF.NO. | DESCRIPTION PART NO.
IC1 IC uPC1037H D37 Diode 18553
1C2 IC UPC1037H D38 Diode 15553
IC3 IC uPC1037H D39 Diode 185563
IC4 IC uPC1037H D40 Diode 155563

D41 Diode 155563

Q1 Transistor 25C945P D42 Diode 1NBO
Q2 Transistor 25C945P D44 Diode 15853
Q3 Transistor 2S5C945P D46 Diode 18553
Q4 Transistor 2SC945P or K D47 Diode 188563
Q6 FET 25K125 D48 Diode 15553
Q7 FET 3SK74M D49 Diode 1N60
Qas FET 35K 74M D50 Diode 15553
Q9 FET 3SK74M D51 Dicde 15563
Q10 FET 3SK74M D52 Diode 155563
an Transistor 25C945P D53 Diode 15563
Q12 Transistor 25A1015 D54 Diode 155563
Q13 Transistor 25C945P D55 Diode 15563
Q14 Transistor 25C945P D56 Diode 155563
Q16 Transistor 25C945P D57 Diode 1NBO
Qi7 Transistor 25C945P D58 Diode 1588563
Q18 Transistor 25C945P D59 Diode 15553
Q19 Transistor 25C945P D60 Diode 155563
Q20 Transistor 25C945P D61 Diode 155563
Q21 Transistor 2SC945P D62 Diode 15563
Q22 Transistor 2SC1571G D64 Diode 15563
Q23 Transistor 2SC945P D65 Diode 15553
Q24 Transistor 28C1571G D66 Diode 15553
D1 Diode 18S563 Fi1 MC FL-30 9mM22D2
D2 Diode 15553 Fi12 MC FL-31 10M22D3
D3 Diode 1SS63 FI3 MC FL-33 9M6C
D4 Diode 188563
D5 Diode 155563 X1 Xtal 19.7699MHz HC-18/u
D6 Diode 18553 X2 Xtal 9.0116MHz HC-43/u
D7 Diode 15553 X3 Xtal 9.0145MHz HC-43/u
D8 Diode 18553
D9 Diode 155563 L7 Coil LS-74

. D10 Diode 18853 L8 Coil LS-167
D11 Diode 15853 L9 Coil LS-167
D12 Diode 155563 L13 Choke EL0810SKI-100K
D13 Diode 185563 L16 Coil LS-166
D14 Diode 15563 L17 Coil LS-167
D15 Diode 185563 L18 Coil LS-167
D16 Diode 185563 L19 Coil LS-167
D17 Diode 155853 L20 Coil LS-137
D18 Diode 155563 L21 Choke EL0810SKI-101K
D19 Diode 155563 L23 Choke EL0810SKI-101K
D20 Diode 155853 L24 Coil LS-170
D21 Varicap FC51M L25 Coil LS-169A
D22 Diode 185563 L27 Choke ELO810SKI-100K
D23 Diode 18553 L28 Choke EL0810SKI-100K
D24 Diode 18553 L30 Coil LS-168
D25 Diode 15853 L31 Coil LS-171
D26 Diode 1N60 L32 Choke B6R8 (L4)
D27 Diode 1N60 L33 Choke 6R8 (L4)
D28 Diode 1SS53
D29 Diode 1SS53 R1 Resistor 470 ELR25
D30 Diode 15553 R2 Resistor 100 R25
D31 Diode 1SS53 R3 Resistor 100 R25
D32 Diode 155853 R4 Resistor 1K ELR25
D33 Diode 15553 R5 Resistor 8.2K R25
D34 Diode 15553 R6 Resistor 1K ELR25
D35 Diode 18553 R7 Resistor 1K ELR25
D36 Diode 1585563 R8 Resistor 470 ELR25




[IF] UNIT [IF] UNIT
iRE F. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
‘ R9 Resistor 100 R25 R75 Resistor 1K ELR25
R10 Resistor 1K ELR25 R76 Trimmer WHSB12A 470
R11 Resistor 1K ELR25 R77 Resistor 100 ELR25
R12 Resistor 1K ELR25 R78 Resistor 100 ELR25
R13 Trimmer WHSE12A 10K R79 Resistor 47K ELR25
i R14 Trimmer WHS512A 10K R80 Resistor 1K ELR25
I R15 Resistor 47K ELR25 R81 Resistor 10K ELR25
R16 Resistor 27K ELR25 R82 Resistor 12K ELR25
R17 Resistor 100K ELR25 R83 Resistor 10MJ RD1/4PC
R18 Resistor 100K ELR25 R84 Resistor 470K ELR25
' R19 Trimmer WHS5E12A 47K R85 Resistor 2.2K ELR25
R21 Resistor 10K ELR25 R86 Resistor 330 ELR25
R22 Resistor 10K ELR25 R87 Resistor 1K ELR25
R23 Resistor 2.2K ELR25 R88 Resistor 1.8M ELR25
R24 Resistor 220 R25 R89 Resistor 3.3M R25
R25 Resistor 680 ELR25 R91 Resistor 330 R25
R26 Resistor 1K ELR25 R92 Resistor 15K ELR25
R27 Resistor 47K ELR25 R93 Resistor 4.7K ELR25
R28 Resistor 220 ELR25 R94 [ Resistor 22K ELR25
R29 Resistor 10K ELR25 R95 Resistor 22K ELR25
R30 Resistor 4. 7K ELR25 R96 Resistor 100 ELR25
R31 Resistor 10K ELR25 R97 Resistor 4.7K ELR25
R32 Resistor 470 ELR25 R98 Trimmer WHS512A 10K
R33 Resistor 470 ELR25 R101 Trimmer WHS512A 100K
R34 Resistor 100 ELR25 R102 Resistor 100K ELR25
R35 Trimmer WHS512A 1K R103 Resistor 3.3K ELR25
R36 Resistor 100 R25 R105 Resistor 100K ELR25
R37 Resistor 1K ELR25 R106 Trimmer WHS512A 100K
R38 Resistor 1K ELR25 R107 Resistor 10K ELR25
R39 Resistor 470 ELR25 R108 Resistor 4.7K ELR25
R40 Resistor 100 R25 R109 Resistor 10K R25
R41 Resistor 1K ELR25 R110 Resistor 10K ELR25
R42 Resistor 1K ELR25 R111 | Resistor 10K ELR25
R43 Resistor 1K ELR25 R112 i Resistor 10K ELR25
R44 Resistor 2.2K ELR25 R113 Resistor 470 ELR25
R45 Resistor 47K ELR25 R114 Trimmer WHSE12A 47K
R46 Resistor 1K ELR25 R115 | Trimmer WHS512A 10K
R47 Resistor 100K ELR25 R116 Resistor 22K ELR25
R48 Resistor 47 ELR25 R117 Resistor 1K ELR25
R49 Resistor 2.2K ELR25 R119 Resistor 22K ELR25
R50 Resistor 470 ELR25 R120 Resistor 10K ELR256
R51 Resistor 100 ELR25 R121 Resistor 2.2K ELR25
R52 Resistor 10K ELR25 R123 Resistor 2.2K ELR25
R53 Resistor 220 ELR25 R124 Resistor 15 ELR25
R54 Resistor 330 ELR25 R125 Resistor 4.7K ELR25
RB5 Resistor B.6K ELR25 R126 Resistor 33 ELR25
R56 Resistor 1K ELR25 R127 Resistor 220 ELR25
R57 Resistor 100 R25 R128 Resistor 47K ELR25
R58 Resistor 1K ELR25 R129 Resistor 10K ELR25
R59 Resistor 1K ELR25 R130 | Resistor 4,7K ELR25
R60 Resistor 100 ELR25 R131 | Resistor 47K ELR2b6
R61 Resistor 5.6K ELR25 R132 Resistor 3.3K ELR25
R62 Resistor 47K ELR25 R133 Resistor 1K ELR25
R63 Resistor 100 ELR25 R134 Resistor 100 ELR25
R64 Resistor 3.3K ELR25 R135 Resistor 3.3K ELR25
RG5 Resistor 470K ELR25 ; R136 Resistor 10K ELR25
R66 Resistor 1K ELR25 | R137 Resistor 4,7K ELR25
R67 Resistor 470 ELR25 R138 Resistor 1K ELR25
RG68 Resistor 100 ELR25 R139 Resistor 4.7K ELR25
R69 Resistor 3.3K ELR25 R140 Resistor 33K ELR25
R70 Resistor 1K ELR25 R141 Resistor 22K ELR25
R71 Resistor 470 ELR25 R142 Resistor 22K ELR25
R73 Resistor 100 ELR25 R143 Resistor 100K ELR25
R74 Resistor 470 ELR25 R144 Resistor 22K ELR25
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[IF] UNIT [IF] UNIT
iREF. NO. DESCRIPTION PART NO. ! REF. NO. DESCRIPTION PART NO.
R145 i Resistor 10K ELR25 | Cc29 Ceramic 0.0047 50V
R146 Resistor 1K ELR25 C30 Ceramic 10P 50V
R147 Resistor 33K ELR25 C31 Ceramic 0.001 50V
R148 Resistor 2.2K ELR25 C32 Ceramic 0.0047 50V
R149 Resistor 100K ELR25 C33 Ceramic 470P 50V
R150 Resistor 47K ELR25 C34 Ceramic 0.001 50V
R1561 | Resistor 1K ELR25 C35 Ceramic 0.001 50V
R152 Resistor 10K ELR25 C36 Ceramic 33P 50V
R153 Resistor 22K ELR25 . C37 Ceramic 0.0047 50V
R154 Resistor 4.7K ELR25 [ | C38 Ceramic 0.0047 50V
R155 Resistor 22K ELR25 ' [ C39 Ceramic 0.001 50V
R156 Resistor 1K ELR25 [ | c40 Ceramic 15P 5OV
R157 Resistor 3.3K ELR25 | | Cc41 Ceramic 0.0047 50V
R158 Resistor 33K ELR25 | | c42 Ceramic 0.0047 50V
R159 Resistor 3.3K ELR25 c43 Ceramic 0.001 50V
R160 Resistor 3.3K ELR25 C44 Ceramic 5P 50V
R161 Resistor 3.3K ELR25 C45 Ceramic 0.0047 50V
R162 Resistor 33K ELR25 | c46 Ceramic 0.0047 50V
R163 Resistor 3.3K ELR25 | C47 Ceramic 0.0047 50V
R164 Resistor 3.3K ELR25 c48 Ceramic 0.0047 50V
R165 Resistor 100K ELR25 c49 Ceramic 0.0047 50V
R166 Resistor 2.2K ELR25 C50 Ceramic 0.0047 50V
R167 Trimmer WHSE12A 10K Ch1 Ceramic 0.001 50V
R168 Resistor 1K ELR25 Ch2 Ceramic 15P B0V
R169 Resistor 100K ELR25 Ch3 Ceramic 0.0047 50V
R170 Resistor 2.2K ELR25 C54 Ceramic 180P 50V
R171 Resistor 1K ELR25 C55 Ceramic 0.0047 50V
R172 Resistor 3.3K ELR25 C56 Ceramic 0.0047 50V
R173 Resistor 3.3K ELR25 C57 Ceramic 33P 50V
R174 Resistor 47K ELR25 Ch8 Ceramic 120P 50V
R1756 Resistor 100K ELR25 C59 Ceramic 0.001 50V
R176 Resistor 2.2K ELR25 | €60 Ceramic 0.001 50V
C61 Ceramic 0.0047 bov
R178 Resistor 1K ELR25 ce62 Ceramic 0.0047 50V
R179 Resistor 390 ELR25 Cce3 Ceramic 150P 50V
ce4 Ceramic 5P 50V
i Ceramic 0.0047 50V (80515 Ceramic 0.001 50V
c2 Ceramic 0.0047 50V C66 Barrier L. 0.047 12V
C3 Ceramic 0.0047 50V c67 Ceramic 0.001 50V
c4 Ceramic 0.0047 50V C68 Ceramic 0.0047 50V
Chb Ceramic 0.0047 50V C69 Ceramic 0.0047 50V
Cé Ceramic 0.0047 50V Cc70 Ceramic 160P 50V
c7 Ceramic 0.0047 50V Cc71 Ceramic 0.0047 50V
c8 Ceramic 0.0047 50V Cc72 Ceramic 0.001 b0V
Cc9 Ceramic 0.0047 50V C73 Ceramic 0.001 50V
c10 Ceramic 0.0047 50V c74 Ceramic 0.0047 B0V
C11 Ceramic 0.0047 50V C75 Ceramic 0.0047 50V
C12 Ceramic 0.0047 50V C76 Ceramic 0.0047 50V
C13 Ceramic 0.0047 50V Cc77 Ceramic 0.0022 50V
ci4 Ceramic 0.0047 50V C78 Ceramic 0.0047 50V
C15 Ceramic 0.0047 50V c79 Electroly 2.2 25V
C16 Ceramic DD 106-63CH620J 50V C80 Electroly 10 16V
Cc17 Dip mica 47P 50V C82 Ceramic 0.0047 50V
c18 Dip mica 33P 50V C83 Ceramic 0.0047 50V
Cc19 Ceramic 0.0047 50V Cc84 Electroly 33 10V
c20 Ceramic 0.0047 50V C85 Electroly 100P 10V
c21 Ceramic 0.0047 50V C86 Electroly 0.0047 1ov
Cc22 Ceramic 0.001 50V cs7 Electroly 0.0047 10V
C23 Ceramic DD109SL471J 50V Cca8 Electroly 0.0047 oV
C24 | Ceramic 3P 50V C89 Electroly 100P 10V
C25 | Ceramic DD109SL471J 50V Co0 Electroly 0.0047 10V
C26 Ceramic 0.001 50V Ca1 Electroly 0.0047 10V
c27 Ceramic 0.0047 50V coaz Electroly 0.0047 10V
Cc28 Ceramic 0.0047 50V co3 Electroly 0.0047 10v
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[IF] UNIT [IF] UNIT
REF. NO. I—DESCHIPTION PART NO. ‘ REF. NO. DESCRIPTION PART NO.
| — {
C94 Electroly DD105CH300J 50V S2 Switch 555012
C96 Ceramic 0.0047 50V ;
Cc97 Trimmer CVO5E3001 B1 PC Board B-377E IF
c98 Dip mica 47P 50V B2 PC Board B-402A COIL
c99 Ceramic 0.0047 50V -
C100 Dip mica 150P 50V
C101 Dip mica 150P 50V
C102 Ceramic 0.0047 50V
C103 Ceramic 150P 50V
c104 Ceramic 150P 50V
C105 Ceramic 0.0047 50V
c106 Barrier L. 0.047 25V
c107 Ceramic 10P 50V
c108 Electroly Tu 50V
c109 Mylar 0.01 50V
C110 Mylar 0.0047 50V
C111 Ceramic 0.0047 50V
c112 Electroly 100u 10V
| C113 Ceramic 0.0047 50V
| c14 Ceramic 100P 50V
| C115 Mylar 0.01 50V
C116. Electroly 221 10V
Ci17 Ceramic 0.0047 50V
c11e Barrier L. 0.1 12v
c119 Electroly 0.47 50V
C120 Ceramic 470P 50V
C121 Ceramic 0.0047 50V
Cc122 Ceramic 0.0047 50V
C123 Ceramic 0.0047 50V
ci124 Ceramic 0.0047 50V
C125 | Ceramic 0.0047 50V
C126 | Ceramic 0.0047 50V
c127 | Ceramic 0.0047 50V
C128 | Ceramic 0.0047 50V ;
C129 | Ceramic 0.0047 50V |
C130 Ceramic 0.0047 50V
C131 Ceramic 0.0047 50V .
C132 Ceramic 0.0047 50V !
c133 Ceramic 0.0047 50V
C134 Ceramic 0.0047 50V
C1356 Ceramic 0.0047 50V
C136 Ceramic 0.0047 50V
C137 Ceramic 0.0047 50V
C138 Dip mica 150P 50V
C139 Dip mica 160P 50V
C140 Ceramic 0.001 50V
Ci141 Ceramic 0.001 B0V
C142 Ceramic 0.0047 50V
C143 Ceramic 0.0047 50V
C144 Ceramic 0.001 50V
C145 Ceramic 0.001 50V
C146 Ceramic 0.0047 50V
C147 Barrier L. 0.1 12V
c148 Ceramic 0.0047 50V
C149 | Ceramic 5P CH
*C150 | Electroly 10u 16V
J1 [ Connector 5045-02
J2 Connector 5045-08
J3 Connector 5045-08
J4 Connector 5045-02
J5 Connector 5045-04
[ P1 Connecjto_r_ 5250-06

10-9



[FILTER] UNIT

[FILTER] UNIT

REF.NO. | DESCRIPTION PART NO. REF.NO. | DESCRIPTION

a1 Transistor 25D635 C29 Ceramic 10P 500V
C30 Ceramic 82P 500V

D1 Diode GP0O8B c31 Ceramic 220P 500V

D2 Diode GP0O8B C32 Ceramic 68P 500V

D3 Zener XZ-076 . £33 Dip mica DM19 470P 500V

D4 Diode 15553 | C34 Ceramic 27P 500V

D5 Diode 18853 } C35 Ceramic 220P 500V

D6 Diode 15553 |

D7 Diode 18553 | C36 Ceramic 0.0047 50V

D8 Diode 158853 | Cc37 Ceramic 0.0047 50V

D9 Diode 185853 | C38 Ceramic 0.0047 50V

D10 Diode 15553 i c39 Ceramic 0.0047 50V

D11 Diode 18853 ! C40 Ceramic 0.0047 50V

D12 Diode 15553 ! c41 Ceramic 0.0047 50V

D13 Diode 188563 ' c42 Ceramic 0.0047 50V
CA3 Ceramic 0.0047 50V

L1 Coil LR-48 Cc44 Ceramic 0.0047 50V

L2 Coil LR-47 C45 Ceramic 0.0047 50V

L3 Coil LR-50 C46 Ceramic 0.0047 50V

L4 Coil LR-49 C47 Ceramic 0.0047 50V

L5 Coil LR-51 c4a8 Ceramic 0.0047 50V

L6 Coil LR-52 c49 Barrier L. 0.047 50V

L7 Coil LR-54 C50 Ceramic 0.0047 50V

L8 Coil LR-63 C51 Ceramic 0.0047 50V

L9 Coil LR-56 C52 Barrier L. 0.1 12v

L10 Coil LR-55

L11 Coil LR-58 RL1 Relay LZ12H

L12 Coil LR-57 RL2 Relay SR-53-44C

L13 Coil LR-91

L14 Coil LR-80 J1 Connector 5046-08A

L15 Coil LA-24 J2 Connector 5046-06A

R1 Resistor 1K ELR25 P1 Connector 5250-04

R2 Resistor 10K ELR25

R3 Resistor 100 ELR25 Beads core 2D1
B1 PC Board B-382C

C1 Dip mica DM20 1500P 500V 1CR o

CZ Dip mica DM19 390P 500V 1CR

Cc3 Dip mica DM20 2700P 500V 1CR

C4 Ceramic DD31SL121K500V02

C5 Dip mica DM20 1500P 500V 1CR

C6 Dip mica DM19 680P 500V 1CR

c7 Ceramic DD31-25L221K500V02

C8 Dip mica DM20 1200P 500V 1CR

Cc9 Ceramic DD38SL820K500V02

Cc10 Dip mica DM19 680P 500V 1CR

Cc11 Dip mica DM19 330P 500V 1CR

Cc12 Ceramic DD35-0-4655L390K500V02

C13 Dip mica DM19 680P 500V 1CR

c14 Ceramic DD31SL121K500V02

C15 Dip mica DM19 470P 500V 1CR

C16 Ceramic DD31-25L.201K500V02

C17 Ceramic DD38SL560K500V02

ci8 Ceramic DD31-45L331K500V02

Cc19 Ceramic DD35-0-4655L 180K500V02

c20 Ceramic DD31SL151K500V02

c21 Ceramic DD31SL121K500v02

c22 Ceramic DD35-0-4655L.390K500V02 |

Cc23 Ceramic DD31-25L221K500Vv02

Cc24 Ceramic DD35-0-4655L100K500V 02

C25 Ceramic DD31SL121K500V02

C26 Ceramic 82pP 500V

c27 Ceramic 30P 500V

C28 Ceramic 150P 500V
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[PA] UNIT

REF.NO. | DESCRIPTION PART NO.
a1 Transistor 25C2097-HH
Q2 Transistor 28C2097-HH
Q3 Transistor 2SD313-Eor F
D1 Diode MV-5W
D2 Diode GP-08B
D4 Diode 15CD11
Db Diode 15CD11
L1 Transformer LR-38A
L2 Choke LR-81
L3 Choke LR-81
L4 Transformer LR-83
L5 Choke LR-82 .
L6 Transformer LR-37A
R1 Resistor 10 2w
R2 Resistor 2.2 W
R3 Resistor 2.2 1w
R4 Resistor 2.2 1w
RB Resistor 2.2 1w
R6 Resistor 10 R50
R7 Resistor 10 R50
R8 Resistor 3.3 W
R9 Resistor 3.3 1w
R10 Resistor 4.7 2W
R11 Resistor 220 ELR25
R12 Trimmer 500 FR-10
R13 Resistor 0.012 5BW
"R15 Resistor 100 R5B0
*R16 Resistor 56 R25
R18 Resistor 33K R25
R19 Surge Absorber DSA-301
R20 Resistor 33K R25
Ci Ceramic 470P 50V
LC2 Ceramic 100P 50VB
C3 Monolythic 6800P 50V
ca4 Monolythic 6800P 50V
Cs Electroly 100u 10V
(5] Ceramic 220P 500V
C7 Ceramic 220P 500V
c8 Monolythic 470P 50V
Cco Monolythic 1000P 50V
c10 Ceramic 68P 500V
c1 Dip mica 4700P 500V
C12 Electroly 470u 16V
C13 Monolythic 0.68u 25V
Cci14 Barrier L. 0.047u 25V
C15 Electroly 10u 10V
C16 Ceramic 0.0047u 50V
Cc17 Ceramic 0.0047u 50V
Cc18 Ceramic 0.0047u 50V
c19 Ceramic 0.0047u 50V
C20 Ceramic 0.0047u 50V
c21 Ceramic 0.0047u 50V
Cc22 Ceramic 0.0047u 50V
Cc23 Ceramic 0.0047u 50V
C24 Ceramic 0.0047u 50V
C25 Ceramic 0.0047u 50V
C26 Ceramic 0.0047u 50V
c27 Ceramic 0.0047u 50V
Cc28 Ceramic 0.0047u 50V
C29 Ceramic 0.0047u 50V

[PA] UNIT
| |REF.NO. | DESCRIPTION PART NO.
4 =
C30 Ceramic 0.0047u 50V
Cc31 Ceramic 0.0047u 50V
C32 Ceramic 0.0047u 50V
C33 Ceramic 0.0047u 50V
C34 Ceramic 0.0047u 50V
C35 Ceramic 0.0047u 50V
C36 Ceramic 470P SL 50V
C37 Ceramic 0.0047u 50V
C38 Ceramic 0.0047u 50V
C39 Ceramic 470P SL 50V
| | C40 Ceramic 470P SL 50V
| ca1 Ceramic 470P SL 50V
ca2 Ceramic 470P SL 50V
C43 Ceramic 470P SL 50V
c44 Ceramic 470P SL 50V
C45 Electroly 470 168V
S1 Thermal OHD-70M
FH1 Fuse Holder S-N-2054
F1 Fuse 20A
B1 PC Board B-399A
I B2 PC Board B-401A
B4 PC Board B-389B
J1 Connector FM-MD-RMI
| J2 Pin Jack AT-700
J3 Pin Jack AT-700
J4 Pin Jack AT-700
J5 Pin Jack AT-700
J6 Connector LLR-6
| J7 Jack SJ-296
| J8 Jack SJ-296
J9 Connector 1625-24R
J10 Pin Jack AT-700
J11 Connector 5045-08A
J12 Connector 5045-04 A
J13 Connector 5045-04 A
J14 Connector 5045-10A
J15 Connector 5045-12A
J16 Connector 5045-04 A
P1 Connector 5250-02
P2 Connector 5250-06
P3 Connector 5250-02
P4 Connector 5250-04
Pb Connector 5250-04
P& Connector 5250-02
P7 Connector 5250-08
P8 Connector 5250-04
P9 Connector 5250-06
P10 Connector 5250-08
P11 Connector 5250-04
P12 Connector 1545R-1
P13 Connector 170136-2
| * DC Motor MON 12T24-5
W1 Jummper JPW-02
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[SWR] UNIT [SWR] UNIT
REF.NO. | DESCRIPTION PART NO. 'REF.NO. | DESCRIPTION PART NO.
Q1 FET 25K 125 | B1 PC. Board B-381B
‘ Q2 FET 28K 125 ==
D1 Diode TNBO
‘ D2 Diode 1N60
D3 Diode GPO8
D4 Diode 155563
L1 Coil LR-76A
L2 Coil LR-22A
L3 Choke ELO810SKI-4R7K
L4 Choke ELO810SKI-3R9K
L5 Coil LR-18
L6 Choke ELO810SKI-101K
L7 Coil LR-75 (A)
L8 Choke ELO810SKI-101K
L9 Choke 222 (L6)
R1 Resistor 68 ELR25
R2 Resistor 10K ELR25
R4 Resistor 10K ELR25
R5 Resistor 10K ELR2b
R6 Resistor 82 ELR25
R7 Resistor 120 ELR25
| RS Resistor 22 ELR25
R9 Resistor 10K ELR25
R10 Resistor 220 ELR25
R11 Resistor 100K  ELR2b5
R12 Resistor 100K ELR25
R13 Resistor 82 ELR25
C1 Ceramic 47P 500V
c2 Ceramic 39P 500V
Cc3 Ceramic 39P 500V
C4 Ceramic 0.0047 50V
Cch Ceramic 0.0047 50V
Cé Ceramic 220P 50V
E7 Trimmer ECV-1ZW20X40
Cc8 Ceramic 0.0047 50V
co Ceramic 0.0047 50V
Cc10 Ceramic 0.0047 50V
Cc11 Ceramic 0.0047 50V
ci12 Barrier L. TBD04V122K
Ci3 Barrier L. TBD0O6VB82K
Ccil4 Barrier L. UFDO08SAB21K
C15 Barrier L. TBDO8V 153K
C16 Barrier L. TBDO4V122K
c17 Ceramic 0.0047 50V
ci18 Barrier L. TBD0O8X473M
Cc19 Barrier L. TBDO8X473M
C21 Ceramic 0.0047 50V
c22 Ceramic 0.0047 50V
C23 Barrier L. 0.1
J1 Connector 5045-04 A
J2 Connector 5045-04 A
J3 Connector 5045-04 A
J4 Connector 5045-04A
Jb Connector 5045-02A
RL1 Relay BR221D012
W1 | Jumper HI8WOB0OW-V-V
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[Dr] UNIT

REF.NO. | DESCRIPTION
Q1 Transistor

Q2 Transistor
Q3 Transistor
Q4 Transistor
Q5 Transistor
D1 Varistor
L3 Coil
L4 Choke
L6 Coil
L8 Coil
L9 Choke
L10 Choke
L11 Choke
L12 Choke
L13 Coil
L14 Coil

*R1 Resistor
R2 Resistor
R3 Resistor
R4 Resistor
RbB Resistor
R6 Resistor
R7 Resistor
R8 Resistor

*R9 Resistor
R11 Resistor
R13 Trimmer
R14 Resistor
R15 Resistor
R16 Resistor
R17 Resistor
R18 Resistor
R19 Resistor
R20 Resistor
R21 Resistor
R22 Resistor
R24 Resistor
R25 Resistor

*R26 Resistor
C2 Ceramic
C3 Barrier L.
c4 Mylar
C5 Barrier L.
Cé Ceramic
c8 Barrier L.
Cco Mylar
c10 Ceramic
c11 Barrier L.
C12 Barrier L.
C13 Electroly
Cc14 Barrier L.
C15 Mylar
C16 Mylar
c17 Ceramic
Cc18 Ceramic
c19 Ceramic
C20 Electroly
C21 Mylar
C22 Electroly
C23 Barrier L.

[Dr] UNIT
PART NO. ' REF.NO. | DESCRIPTION PART NO.
25C2053 c24 Barrier L. 0.047 25V
25C1971 C25 Mylar 0.0047 50V
25D360 | C26 Ceramic 0.0022 50V
25C1945 | *c27 Barrier L. 0.047 25V
25C1945
Beads Core 2D1

MV-11

J1 Connector 5046-02A
LR-20 J2 Connector 5041-06A
ELO810SKI-100K J3 Connector 5041-02A
LR-21
LR-19 B1 PC Board B-3788B
ELO810SKI-100K
ELO810SKI-100K
EL0O810SKI-1R2K
EL0810SKI-1R2K
LR-20
LR-40
47 ELR25
1K ELR25
47K ELR25
3.3 ELR25
2.9 ELR25
10 ELR25
470 ELR25
100 ELR25
100 ELR25
2.2 R25
1K FR-10
3.3 R25
2.2 ELR25
22 ELR25
22 ELR25
100 ELR25
100 ELR25
0.3 2W
1K ELR25
1K ELR25
220 ELR25
33 ELR25
68 ELR25
0.0047 50V
0.047 50V
0.001 5OV
0.1 12V
0.0047 50V
0.047 25V
0.1 50V
150P 50V
0.047 25V
0.1 12V
22u 10V
0.1 12V
0.01 50V
0.01 50V
100P 50V
100P 50V
150P 50V
100u 16V
0.1 50V
33u 16V
0.047 25V
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[PLL] UNIT [PLL] UNIT
IREF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC TA7310 L21 Coil LS-110
IC2 IC M54459 L24 Choke 100 ELO810SKI
IC3 IC TC5081P L25 Choke 100 ELO810SKI
IC5 IC uPC1037H L26 Choke 100 ELO810SKI
1C6 IC TC9123BP L27 Choke 101 ELO810SKI
IC7 IC TC9123BP
IC8 IC NJM4558D R5 Resistor 220 ELR25
IC9 IC 1PB551 R6 Resistor 470 ELR25
IC13 iC UATBLB2AWC R7 Resistor 47K ELR25
IC14 iC UATBLOBAC R8 Resistor 4.7K ELR25
R9 Resistor 470 ELR25
Q4 Transistor 25C2053 R10 Resistor 12 ELR25
Qb Transistor 2SC763C R11 Resistor 12 ELR25
Q6 FET 25K125 R12 Resistor 270 ELR25
Q7 Transistor 2SC763C R14 Resistor 330 ELR25
Q8 Transistor 2SC1571G R15 Resistor 120K R25
Q12 Transistor 2SC763C R16 Resistor 3.3K ELR25
Q13 Transistor 25C945P R18 Resistor 10K ELR25
Q14 Transistor 25B562 R19 Resistor 10K ELR25
Q15 FET 25K125 R20 Resistor 330 ELR25
Q16 Transistor 2SC763C R21 Resistor 220 ELR25
Q17 FET 25K 125 R22 Resistor 10K ELR25
Q18 Transistor 2SC763C . R23 Resistor 5.6K ELR25
Q19 Transistor 2SA1015 R24 Resistor 100 ELR25
Q20 Transistor 2SC945P R25 Resistor 47K ELR25
Q21 Transistor 25C945P R26 Resistor 100 ELR25
Q24 Transistor 2SC945P R27 Resistor 330 ELR25
*Q25 Transistor 25A1048 R28 Resistor 1K ELR25
R29 Resistor 100 ELR25
D1 Varicap SVC-303Y R30 Resistor 330 ELR25
D3 Diode 188563 R31 Resistor 100 ELR25
D4 Diode 15553 R32 Resistor 3.3K ELR25
D5 Varicap 1SVE0 (1) E R33 Resistor 100 ELR25
D6 Varicap 1SVv560 (1) E R34 Resistor 4.7K ELR25
D7 Diode 15863 R35 Resistor 22K ELR25
D11 Varicap 1SV50 R36 Resistor 1K ELR25
D13 Zener XZ-062 R37 Resistor 220 ELR25
*D20 Diode 15585 R38 Resistor 1K ELR25
*D21 Diode 18585 R39 Resistor 47 ELR25
D25 Varicap 1SV50 R40 Resistor 2.2K ELR25
R41 Resistor 10K R25
X1 Xtal HC43/U 5.12MHz R42 Resistor 1K ELR25
X2 Xtal HC43/U 10.240MHz R43 Resistor 1K ELR25
R44 Resistor 1K ELR25
L1 Choke 102 ELO810SKI R45 Resistor 1K ELR25
L2 Coil LB-116 R46 Resistor 1K ELR25
L3 Choke 101 ELOB10SKI R47 ', Resistor 1K ELR25
L4 Coail LB-117 R48 Resistor 1K ELR25
L5 Coil LR-87 R49 Resistor 1K ELR25
L6 Choke R30 LB4 R50 Resistor 1K ELR25
L7 Choke R23 LB4 R51 Resistor 1K ELR25
L8 Caoil LA-31 R52 Resistor 47K ELR25
L9 Coil LA-35 R53 Resistor 1K R25
L10 Choke 101 ELO810SKI R54 Resistor 4.7K ELR25
L11 Choke 101 ELOB10SKI R55 Resistor 100K ELR25
L12 Choke 101 ELO810SKI R56 Resistor 100K ELR25
L13 Coil LB-117 R58 Resistor 47 ELR25
L14 Coil LS-162 R59 Resistor 10K ELR25
L15 Coil LS-162 R60 Resistor 47K ELR25
L16 Choke 100 ELO810SK | R62 Resistor 15K ELR256
L17 Choke 3R9 ELO810SKI R63 Resistor 100K ELR25
L18 Coil LB-98 R64 Resistor 10K ELR25
L19 Coil LB-98 *R65 Resistor 4.7K ELR25
L20 Coil LS-110 R66 Resistor 1K ELR25
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[PLL] UNIT [PLL] UNIT
REF.NO. | DESCRIPTION PART NO. REF.NO. | DESCRIPTION PART NO.

R&67 Resistor 100 ELR25 C6 Ceramic 470P 50V

R68 Resistor 47 ELR25 Cc7 Trimmer CV05A0601
R69 Trimmer 100K  WHSE12A Cc8 Ceramic 0.0047 50V
R70 Resistor 220K ELR25 c9 Ceramic 22P 50V
R71 Resistor 10K ELR25 C10 Ceramic 0.0047 50V
R72 Resistor 1K ELR25 C11 Ceramic 0.0047 50V
R73 Resistor 47K R25 Cc12 Ceramic 0.0047 50V
R82 Resistor 8.2K ELR25 C13 Electroly 220u 10V
R83 Resistor 4,7K ELR25 C15 Barrier L. 0.1 16V
R84 Resistor 470 ELR25 C16 Electroly u BP 50V
R85 Resistor 22K ELR25 Cc17 Electroly 2201 10V
R86 Resistor 100 R25 ci8 Electroly 1u BP 50V
R87 Resistor 2.7K ELR25 C19 | Ceramic 0.0047 50V
R88 Resistor 4.7K ELR25 Cc20 Ceramic 47P 50V
R89 Resistor 1K ELR25 C21 Ceramic 47P b0V
R90 Resistor 470 ELR25 c22 Ceramic 470P 50V
R93 Resistor 3.3K ELR25 C23 Ceramic 0.0047 50V
R94 Resistor 10K ELR25 c24 Ceramic 0.0047 50V
| *R96 Resistor 47K  ELR25 C25 Ceramic 10P 50V
R97 Resistor 100 ELR25 , C26 Ceramic 0.0047 50V
R98 Resistor 1K ELR25 I cz7 Ceramic 0.0047 50V
R99 Resistor 47 ELR25 Cc28 Ceramic 0.0047 50V
R100 Resistor 15K ELR25 C29 Ceramic 68P 50V
R101 Resistor 47K ELR25 C30 Ceramic 150P 50V
R102 Resistor 47 ELR25 C31 Ceramic 39P 50V
R103 Resistor 22K ELR25 C32 Ceramic 330P 50V
R104 Resistor 10K ELR25 C33 Ceramic 51P 50V
R105 Resistor 10K ELR25 C34 Ceramic 51P 50V
R106 Resistor 100K ELR25 C35 | Ceramic 33P 50V
R107 Resistor 47 R25 C36 | Ceramic 100P 50V
R108 Resistor 47K ELR25 C37 Ceramic 22P 50V
R109 Resistor 22K ELR25 C38 Ceramic 68P 50V
R110 Resistor 2.2K ELR25 C39 Ceramic 0.0047 50V
R111 Resistor 47 ELR25 C40 Ceramic 33P 50V
R114 Resistor 220 ELR25 c41 Ceramic 0.0047 50V
R115 Resistor 220 ELR25 C43 Ceramic 33P 50V
R117 Resistor 47K ELR25 Cc44 Ceramic 0.0047 50V
R118 Resistor 47 R25 C45 Ceramic 10P b0V
R119 Resistor 1K R25 C46 Ceramic 0.0047 bov
R120 Resistor 560 R25 c47 Ceramic 0.0047 b0V
R121 Resistor 47K R25 Cc48 Ceramic 0.0047 50V
R122 Resistor 22M C49 Electroly 10u 16V
R125 Resistor 1K ELR25 C50 Barrier L. 0.1 12v
R126 Resistor 1K ELR25 Ch1 Ceramic 47P 50V
R127 Resistor 1K ELR25 Cb2 Ceramic 100P 50V
R128 Resistor 10K ELR25 C53 Electroly 4.7u 25V
R129 Resistor 220 ELR25 Cs4 Electroly 4.7u 25V
R130 Resistor 22K R25 C55 Electroly 100u 10V
R131 Resistor 1K R25 C56 Barrier L. 0.1 12V
R136 Resistor 33 ELR25 C57 Barrier L. 0.1 12V
R137 Resistor 47K ELR25 C58 | Electroly 471 10V
R138 Resistor 10K ELR25 Ch9 !I Ceramic 0.0047 50V
R139 Resistor 56K ELR25 C60 Ceramic 0.0047 50V
R140 Resistor 10K ELR256 C61 Ceramic 470P 50V
R141 Resistor 33K ELR25 C62 Ceramic 2P 50V

R142 | Trimmer 33K WHSE12A C63 Trimmer CVO05A0601
*R143 i Resistor 470 ELR10 c64 Electroly 100u 10V
*R144 Resistor 22K ELR10 C65 Electroly 47u 10V
C66 Electroly 47u 50V
C1 Ceramic 47P 50V C67 Ceramic 0.001 50V
c2 Ceramic 220P 50V Cce8 Barrier L. 0.1 12V
C3 Ceramic 220P 50V *C70 Electroly 100u i0v
Cc4 | Ceramic 2P 50V C71 Electroly g BP 50V
C5 i Ceramic 0.0047 50V C72 Barrier L. 0.1 12v
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[PLL] UNIT [PLL] UNIT
REF. NO. DESCRIPTION PART NO. 'REF. NO. I DESCRIPTION PART NO.

c74 Electroly 220u 10V | J6 | Connector 3094-02A

C75 Cramic 0.0047 50V | B1 PC Board B-489B

c76 Ceramic 0.0047 50V ; W1 Jumper JPW-02H

c77 Ceramic 0.0047 50V i .

Cc78 Ceramic 0.0047 50V

Cc79 Electroly 471 10V

C80 Ceramic 0.0047 50V

Cc81 Barrier L. 0.047 25V

CB82 Ceramic 470P 25V

c83 Ceramic 47P 25V [

cs4 Ceramic 47p 25V

Cc856 Ceramic 10P 25V

C86 Ceramic 0.0047 25V |

C87 Ceramic 0.0047 25V g

Ccas Electroly 100u 10V |

C90 Trimmer CV05D2001

c92 Dipmica 33P 50V

Cco4 Ceramic 0.0047 50V

C95 Electroly 47u 10V

Cc98 | Ceramic 0.0047 50V

C99 | Ceramic 22pP 50V

C100 Ceramic 6P 50V

C101 Ceramic 330P 50V |

Cc102 Ceramic 0.0047 50V f

c103 Ceramic 1P 50V :

cio4 Electroly 470u 10V ;

C105 Electroly 0.47u 50V '

C106 Electroly 100u 10V ‘

c107 Barrier L. 0.1 12V

c108 Barrier L. 0.047 25V |

C109 Ceramic 0.0047 50V i

C110 Electroly 10u 16V .

Ci1n Ceramic 0.0047 50V |

C112 Ceramic 1P 50V

C113 | Ceramic 47P 50v

ci114 |' Ceramic 39P 50V [

C115 Ceramic 12P 50V i

C116 Ceramic 39P 50V |

C117 | Ceramic 0.0047 50V |

Cc119 Ceramic 0.0047 50V |

C120 Ceramic 0.0047 50V |

Cc121 Electroly 10u 16V

C122 Electroly 101 18V i

C123 Ceramic 0.0047 50V

c124 Ceramic 0.0047 50V

C128 Ceramic 10P 50V

C129 Ceramic 100P 50V

C130 Ceramic 0.0047 50V

C131 Ceramic 0.0047 50V

Cc132 Ceramic 0.0047 50V

C133 Ceramic 470P 50V

C134 Ceramic 0.0047 50V

C135 Electroly 0.47u 50V

C138 Ceramic 470P 50V

C143 Ceramic 330P 50V

C149 Electroly 47u o0V

C150 Electroly 470u 10V

J1 Connector 3094-4A

J2 Connector 3094-10A

J3 Connector 5045-2A

J4 Connector 5045-2A

J5 Connector 5045-2A
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[LOGIC] UNIT [LOGIC] UNIT

|FIEF. NO. | DESCRIPTION PART NO. REF. NO. DESCRIPTION
IC1 | c 1PDB50-70 D17 Diode
1C2 | 1C 4066/4016 D18 Diode
IC3 IC 4028 D19 Diode
IC4 IC BAG618 | | D20 Diode
IC5 IC BAG18 D21 Diode
IC6 Diode Array DAN401 D22 Diode
IC7 IC BAG18 D23 Diode
IC8 IC uPD549C D24 Diode
IC9 DC Conv. DP-5 D25 Diode
IC10 1C 78LO5AW D26 Diode
IC11 IC BAG18 D27 Diode
1C12 IC 4028 D28 Diode
IC13 IC 4028 D29 Diode
IC14 | IC BAG18 D30 Zener
IC15 | Ic 40175 D31 Diode
Ic16 | IC 4013 D32 Diode
1C17 IC 40193 D33 Diode

| 1c18 ic 4066/4016 D34 Diode

[ 1C19 IC 4013 D35 Diode

| 1C20 IC 4069 D36 Diode

; 1c21 Ic 4001 D37 Diode
IC22 ICc 4081 D40 Diode
1C23 IC 4011 D42 Diode
1C24 IC NJM4558 D43 Diode
1C25 Diode Array DAN401 D44 Diode
1C26 Diode Array DAN401 D45 Diode
1C27 iC 4520 D46 Diode

D47 Diode

Q2 Transistor 2SA1015 D48 Diode
Qa3 Transistor 25C945 D49 Diode
Q4 Transistor 2SA1015 D50 Diode
as Transistor 25A1016 D51 Diode
Q6 Transistor 2SA1015 D52 Diode
Q7 Transistor 2SA1015 D&3 Diode
Q8 Transistor 25A1015 D54 Diode
Q9 Transistor 2S5A1015 Db5 Diode
Qio Transistor 2SA1015 D56 Diode
Q11 Transistor 25C945
Q12 Transistor 25C945 L1 Coil
Q13 FET 25K44D L3 Cail
Q14 Transistor 25A1015 L4 Coil
Q15 Transistor 25C1636 *L5 Coil
Q16 Transistor 25C945P
Q17 Transistor 2SC945P X1 Ceralock
Q18 Transistor 25A1015

| Q19 Transistor 25C945 Display-Tube
Q20 Transistor 25C945
Q21 Transistor 25C945 R1 | Resistor
Q22 Transistor 25A10156 R2 Resistor

R3 Resistor

D1 . Diode 15553 R6 Resistor
D2 | Diode 15553 | R7 Resistor
D3 Diode 155563 R8 | Resistor
D4 Diode 15553 | R9 Resistor
D5 LED SLC-26UR | RI10 Resistor
D6 LED SLC-26UR ' R11 Resistor
D7 LED SLC-26UR R13 Resistor
D10 Diode 158563 R14 Resistor
D11 Diode 1SS53 R15 Resistor
D12 Diode 1588563 R16 Resistor
D13 LED SLC-26UR R17 Resistor
D14 LED SLC-26UR R18 Resistor
D15 Diode 155556 R19 Resistor

%D 16 Diode 15565 R20 Resistor

PART NO.

15555
155565
18563
15555
GPO8B
GPO8B
155563
15853
15553
15853
1N60
159563
15953
XZ-062
155563
15553
1N60
15553
15553
15553
TNBO
15553
18853
158563
155563
155563
15553
18553
15563
18853
15863
159563
15853
155853
18953
18953
159563
102 LB4
101 LB4
101 LB4
102 L4

CSB 430A

T1BT77A

3.3K
10K
10K
47K
10K
47K
470K
470K
47K
3.3M
47K
47K
47K
800K
400K
200K
100K

R25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25

R25

RM10
ELR25
RMS8
RM3
RM6
CRB
CRA
CRA
CRA

1/4FX
1/8
1/8
1/8
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[LOGIC] UNIT

REF.NO. | DESCRIPTION
R21 Resistor
R22 Resistor
R23 Resistor
R24 Resistor
R25 Resistor
R26 Resistor
R27 Resistor
R28 Resistor
R29 Resistor
R30 Resistor
R31 Resistor
R32 Resistor
R33 Resistor
R34 Resistor
R35 Resistor
R37 Resistor
_R38 Resistor
| R39 Resistor
| R40 Resistor
. R41 Resistor
R43 Resistor
R44 Resistor
| R45 Resistor
R486 Resistor
R47 Resistor
| Ras Resistor
R49 Resistor
R50 Resistor
R51 Resistor
Rb4 Resistor
Rb55 Resistor
R56 Resistor
R57 Resistor
R58 Resistor
R60 Resistor
R61 Resistor
R62 Resistor
R63 Resistor
R64 Resistor
R65 Resistor
RE6 Resistor
R67 Resistor
R68 Resistor
R69 Resistor
R70 Resistor
R71 Resistor
R72 Resistor
R73 Resistor
R74 Resistor
R75 Resistor
R76 Resistor
R77 Resistor
R78 Resistor
R80 Resistor
R81 Resistor
R82 Resistor
R83 Resistor
R84 Resistor
R85 Resistor
R86 Resistor
R88 Resistor

1.5K
1.5K
1.5K
1.5K
1.5K
4.7K
47K
47K
47K
47K
220K
47K
47K
47K
47K
470K
22K
47K
47K
22K
10K
10
™
10K
220K
™
33K
82K
220K

™
47K
47K
M
™
10
47K
™
10K
47K
8.2K
10K
™
10
™
10K
47K
1K
10K
47K
47K
47K
47K
47K
10K
470K
47K
10K
1K
10K
10K

1K

PART NO.

R25
R25
R25
R25
R25
R25
R25
R25
R25
ELR25
ELR25
R25
R25
R25
R25
ELR25
ELR25
R25
ELR25
ELR25
ELR25
R25
R25
R25
R25
R25
R25
ELR25
R25

R25
RM8
R25
R25
R25
R25
R25
R25
R25
R25
R25
ELR25
ELR25
R25
ELR25
ELR25
ELR25
ELR25
R25
R25
R25
R25
R25
R25
R25
ELR25
R25
ELR25
ELR25
R25
ELR25

ELR25

[LOGIC] UNIT

]REF. NO. | DESCRIPTION PART NO.
R89 Resistor 100K ELR2%
RS0 Resistor 47K ELR25
| R91 Resistor 47K RM4
| R92 Resistor 4.7K R25
R93 Resistor 22K R25
R94 Resistor 22 ELR25
*R95 Resistor 1K R25
*R96 Resistor M R25
c1 Electroly 47u 10v
c2 Electroly 1 50V
c3 Ceramic 100P b0V
c4 Ceramic 100P 50V
Cce Electroly 224 MS 3BV
c7 Ceramic 0.001 50V
c8 Barrier L. 0.1 12v
C9 Electroly 47 16V RE
c10 Electroly 47u 10V
C11 Electroly 470 16V
Cc12 Barrier L. 0.1 12v
C13 Barrier L. 0.1 12V
C14 Barrier L. 0.1 12V
| €15 Electroly 101 16V
| Ci16 Barrier L. 0.1 12V
| €17 Barrier L. 0.1 12V
Cc18 Barrier L. 0.1 12V
C19 Ceramic 0.001 50V
Cc20 Ceramic 470P 50V
Cc21 Ceramic 0.0047 50V
c22 Ceramic 0.001 50V
C23 Ceramic 0.001 50V
C24 Barrier L. 0.1 12V
| C25 Ceramic 0.001 50V
| C26 Ceramic 470P 50V
| c27 Ceramic 0.001 50V
| c28 Ceramic 0.001 50V
‘ C29 Barrier L. 0.1 12V
! C30 Electroly 10u 16V
: C31 Electroly 2.2u 50V
C32 Electroly 2.2u 50V
C33 Barrier L. 0.1 12V
c34 Ceramic 0.001 50V
C36 Electroly 22u 16V
C37 Ceramic 470P 50V
C38 Ceramic 0.0047 50V
C39 Ceramic 0.0022 50V
C40 Barrier L. 0.1 12V
Cc41 Ceramic 0.0047 B0V
C42 Barrier L. 0.1 12V
C43 Electroly 10u 10V
C44 Electroly 047 50V
C45 Electroly 100u 10v
| C46 Electroly 47 16V
| *ca7 Barrier L. 0.0047
*Cca8 Barrier L. 0.1 12v
I J1 Connector HBLB11S-1J
J2 Connector 3094-4A
J3 Connector 3094-4A
J4 Connector 3094-6A
J5 Connector 3094-6A
J6 Connector HBLB19S-1J
J7 Connector 3094-4A
J8 Connector 3094-8A
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[LOGIC] UNIT [RF] UNIT
REF.NO. | DESCRIPTION PART NO. REF.NO. | DESCRIPTION PART NO.
Jg Connector 3094-6A IC1 - DBM 412E
J11 Connector 3094-4A 1C2 DBM 412E
J12 Connector 3094-4A IC3 IC uPC577H
J13 Connector HBLB19R-1J IC4 IC M51201L
J14 [ Connector 3094-2A
P1 ] Connector 5250-04 Q1 Transistor 25C2053
P2 | Connector 5250-10 Q2 FET 35K 74M
P3 Connector 5250-06 Q3 FET 3SK74M
P4 Connector 5250-10 Q4 Transistor 25C2053
P5 Connector 5250-02 Q6 | Transistor 25C945P
Q7 | Transistor 2SC945P
B1 P.C Board B-434D Q8 | Transistor 25A1015Y
B2 P.C Board B-410A i *Q9 | FET 25K 206
Q10 ! FET 25K 125
S1 Switch 558012 Q11 | Transistor 25A1015Y
Q12 | FET 25K49H2
W1 Jumper JPW-02A Q13 | Transistor 2SA1015
D1 | Diode 15553
D2 i Diode 1SS53
D3 | Diode 158563
D4 | Diode 1SS63
D5 | Diode 1585563
D8 Diode 15853
D9 Diode 18853
D12 Diode 18553
D13 Diode 158853
D14 Diode 15853
D15 Diode 15853
D16 Diode 15853
D17 Diode 15553
D20 Diode 18853
D21 Diode 15853
D23 Diode 155563
D24 Diode 18553
D25 Diode 1585563
D26 Diode 15553
D27 Diode 15853
D28 Diode 15553
D29 Diode 15563
D30 Diode 15553
D31 Diode 18863
D32 Diode 15853
D33 Diode 1NBO
D34 Diode 1NB0
D35 Diode 15553
D36 Diode 15853
D37 Diode 158553
D38 Diode 158553
D39 Diode 15553
D40 Diode 15553
D42 Diode 15853
D43 Diode 15853
D44 Diode 185853
D46 Diode 15563
D51 Diode 155563
D52 Diode S$5277G
D53 Varistor MV103
[ | Coil LR-86
L2 Choke ELO810SKI-101K
L3 Choke ELO810SKI-101K
L4 Choke ELO810SKI-101K
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[RF] UNIT [RF] UNIT

REF.NO. | DESCRIPTION PART NO. 'REF.NO. | DESCRIPTION PART NO.
L5 Choke ELO810SKI-101K L71 Choke ELO810SKI-101K
L6 Choke ELO810SKI-101K L72 Choke ELO810SKI-3R9K
17 Choke ELO810SKI-101K L.73 Choke ELO810SKI-3R3K
L8 Choke ELO810SKI-101K .74 Choke ELO810SKI-3R3K
L9 Choke ELO810SKI-101K L75 Choke EL0O810SKI-2R7K
L10 Choke ELO810SKI-101K L76 Choke 7R5 LB4
L11 Choke R36 LB4 L77 Choke 6R2 LB4
L12 Coil LB-86A L78 Choke EL0810SKI1-220K
L13 Choke R36 LB4 L79 Choke ELO810SKI-101K
L14 Choke R34 LB4 L80 Choke ELO810SKI-101K
L15 Choke ELO810SKI-101K L81 Choke 100 L4
L16 Choke R65 LB4
L17 Choke R50 LB4 R1 Resistor 220 R50
Li8 Choke R45 LB4 RZ2 Resistor 220 R50
L19 Choke R41 LB4 R3 Resistor 100 ELR25
L20 Choke ELO810SKI-101K R4 Resistor 100 ELR25
L21 Choke R83 LB4 R5 Resistor 100 ELR256
L22 Choke RG5 LB4 R6 Resistor 100 ELR25
L23 Choke R65 LB4 R7 Resistor 100 ELR25
L24 Choke R54 LB4 R8 Resistor 100 ELR25
L25 Choke ELO810SKI-101K R9 Array RM8-102
L26 Choke ELO810SKI-1R5K R10 Resistor 100 ELR25
L27 Choke ELOB10SKI-1R2K R11 Resistor 100 ELR25
L28 Choke ELO810SKI-1RBK | R12 Resistor 100 ELR256
L29 Choke ELO810SKI-1R2K | R13 Resistor 100 R50
L30 Choke ELOB10SKI-101K R16 Resistor 47 ELR25
L31 Choke ELD810SKI-2R2K R17 Resistor 8.2 ELR25
L32 Choke ELO810SKI-2R2K R18 Resistor 150 ELR25
L33 Choke EL0810SKI-2R2K R19 Resistor 8.2 R25
L34 Choke ELO810SKI-1R8K R20 Resistor 22 ELR25
L35 Choke EL0810SKI-101K R21 Resistor 22K ELR25
L36 Choke ELO810SKI-6R2K | R22 Resistor 10K ELR25
L37 Choke ELO810SKI-BR1K | | R23 Resistor 100  ELR25
L38 Choke ELO810SKI-4R3K | R24 Resistor 1K ELR25
L39 Choke ELO810SKI-3R6K | R25 Resistor 100 ELR25
L40 Choke ELO810SKI-101K R26 Resistor 68 ELR25
L41 Choke ELO810SKI-101K ' R27 Resistor 10K ELR25
L42 Choke R12 LB4 R28 Resistor 10K ELR25
L43 Coil LA-137A R29 Resistor 10K ELR256
L44 Coil LR-85A R30 Resistor 2.2K ELR25
L45 Choke R36 LB4 | R31 Resistor 150 ELR25
L46 Coil LR-86 R32 Resistor 100 ELR25
L47 Coil LS-172 R33 Resistor 1K ELR25
L48 Coil LS-114 R34 Resistor 470K ELR25
L49 Coil LS-114 R35 Resistor 470 ELR25
L50 Coil LS-161 R36 Resistor 100 ELR25
L51 Coil LS-172 R37 Resistor 2.2K ELR25
L52 Choke R54 LB4 R38 Resistor 1K ELR25

*L53 Coil LS-217 R39 Resistor 68 ELR25
L54 Coil LS-162 R40 Resistor 15 ELR25
L5656 Coil LS-165 R41 Resistor 15 R25
L56 Coil LS-163 R42 Resistor 22 ELR25
L57 Coil LR-84B | R43 Resistor 10K ELR25

*L58 Coil LS-217 | R44 Resistor 2.2K ELR25
L60 Choke ELO810SKI-101K | R45 Resistor 390 R25
L61 Coil LR-86 | Ra46 Resistor 220 ELR25
L62 Choke ELO810SKI-101K R47 Resistor 470K ELR2b
L63 Choke R45 LB4 R48 Resistor 10K ELR256
L65 Choke ELO810SKI-101K R49 Resistor 22K ELR25
L66 Choke ELO810SKI-101K R50 Resistor 470 ELR25
L67 Choke ELO810SKI-1ROK R51 Resistor 4.7K ELR25
L68 Choke ELO810SKI-1ROK R52 Resistor 1K ELR25
L69 Choke R83 LB4 R53 Resistor 1K ELR25
L70 Choke R70 LB4 R54 Resistor 4.7K ELR25
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[RF] UNIT [RF] UNIT

REF. NO. DESCRIPTION PART NO. ‘ [REF. NO. DESCRIPTION PART NO.
R55 Resistor 5.6K R25 ‘ ‘ c31 Ceramic 0.0047 50V
R56 Resistor 22K  ELR25 | C32 Barrier L. 0.047 25V
R&7 Resistor 1K ELR25 | | ¢33 Ceramic DD107SL301J50Vv02
R58 Resistor 100 ELR25 ‘ . C34 Ceramic DD104SL390J50v02
R60 | Resistor 3.3K ELR25 C35 Ceramic DD107SL301J50V02
R61 | Resistor 10K ELR25 C36 Ceramic 220P 50V
R62 | Resistor 220 ELR25 i C37 Barrier L. TBD04V182K-L0OB
R63 | Resistor 1K ELR25 C38 Ceramic DD1065SL201J50V02
R64 | Resistor 2.2K ELR25 | | €39 Barrier L. 0.047 25V
RE5 Resistor 2.2K ELR25 Cc40 Barrier L. 0.047 25V
R66 Resistor 1K ELR25 c42 Barrier L. UFDO8SAGG1K-L2A
R67 Resistor 100 ELR25 c43 Ceramic DD104SL750450V02
R68 Resistor 2.2K ELR25 Cc44 Ceramic DD109SL511J50v02
R70 Resistor 6.8K ELR25 Cc45 Barrier L., UFDO8SABB1K-L2A
R71 Resistor 1K ELR25 C46 Barrier L, TBD0O5V332K-L0OB
R72 Resistor 4. 7K ELR25 c47 Ceramic DD1095L511J50V02
R74 Resistor 100 ELR25 C48 Barrier L. 0.047 25V
R75 Resistor 220 ELR25 Cc49 Barrier L. 0.047 28V
R76 Resistor 100K  ELR25 C51 Barrier L. UFDO8SA821K-L2A
R77 Resistor 22K ELR25 Ch2 Ceramic 100P 50V
R79 Resistor 22 ELR25 C53 Barrier L. UFDO8SABB1K-L2A
R80 Resistor 330 ELR25 C54 Barrier L. TBD04V122K-LOB
R81 Resistor 1K ELR25 Cs6 | Barrier L. TBDO6V6E82K-L2A
R82 | Resistor 47K ELR25 C56 | Barrier L. TBD0O4V102K-LOB
R83 | Resistor 33 ELR25 Cc57 Barrier L. 0.1 12V
R84 Resistor 1.8 ELR25 ' Ch8 Barrier L. 0.1 12V
R86 | Resistor 100K ELR25 C59 | Barrier L. 0.1 12V
R87 ! Resistor 100 ELR25 CB1 Barrier L. TBD04V222K-L0OB
R88 Resistor 100K ELR25 c62 Ceramic DD1075L271J50V02
R89 Resistor 10K ELR25 C63 | Barrier L. TBD04V222K-L0B
R90 Resistor 150K ELR25 Cco64 Barrier L. TBD04V222K-L0B
R91 Resistor 10K ELR25 C65 Barrier L. TBDO8V123K-L2A
R92 Resistor 56 R10 C66 Barrier L. TBD0O4V152K-LOB
R93 Resistor 10K ELR25 C67 Barrier L. 0.1 12v

*R94 Resistor 100 ELR25 ce9 | Barrier L. TBDO5V332K-LOB
Cc70 Ceramic DD1085L391J50V02
C1 Ceramic 16P 50V c71 Barrier L. TBD0O5V332K-L0OB
C2 Ceramic 0.0047 50V Cc72 Barrier L. 10 16V
C3 Ceramic 0.0047 50V Cc74 Barrier L. 0.0047 25V
L Cc4 Barrier L. 0.047 25V C75 Ceramic DD104SL560J50V02
Cb Ceramic 0.0047 50V Cc76 Ceramic DD1045L390J50V02
Cc6 Ceramic 0.0047 50V C77 Ceramic DD104S1.560J50V02
Cc7 Ceramic 0.0047 50V c78 Ceramic DD104SL820J50V02
Cc8 Ceramic 0.0047 50V C79 Ceramic DD104SL270J50V02
Cc9 Ceramic 0.0047 50V C80 Ceramic 120P 50V
C10 Barrier L. 0.047 25V Cc81 Ceramic 100P 50V
ci1 Barrier L. 0.047 25V c82 Ceramic DD104SL560J50V02
ci2 Barrier L. 0.047 25V c83 Ceramic 470P B0V
Ci13 Barrier L. 10 RC2- 18V Cc84 Ceramic 0.0047 50V
(04 157 Ceramic DD104SL300J50V02 Cc85 Ceramic 0.0047 50V
C16 Ceramic 100P 50V Cg86 Ceramic DD104SL750J50V02
Cc17 Ceramic 68P 50V | c87 Ceramic 150P BOV
c18 Ceramic 100P 50V { ca8 Ceramic DD104SL510J50V02
C19 ' Ceramic 120P 50V | Cc89 Ceramic 0.0047 50V
C20 Barrier L. UFDO8SAB21K-L2A C90 Ceramic 0.0047 50V
c21 Ceramic 100P 50V C91 Ceramic 0.0047 50V
c22 Ceramic 0.0047 50V Ccaz Ceramic 0.0047 50V
c23 Barrier L. 0.047 25V C93 Ceramic 0.0047 50V
C25 Ceramic DD106SL181J50V02 | C94 Ceramic 22P 50V
C26 Ceramic DD1045SL240J50vV02 | C95 Ceramic 0.0047 B0V
c27 Ceramic DD1068SL181J50V02 Ca6 Ceramic 0.0047 50V
Cc28 Ceramic DD106SL181J50V02 C97 | Ceramic 0.0047 50V
C29 Barrier L. TBDO4V122K-LOB co8 | Ceramic 22P 50V
C30 Ceramic 150P 50V | C99 | Barrier L. 0.1 12V
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[RF] UNIT [RF] UNIT
REF. NO. DESCRIPTION PART NO. |REF. NO. DESCRIPTION PART NO.
C100 Ceramic 0.0047 50V C166 Barrier L. 0.047 25V
c101 Ceramic 0.0047 50V Ci67 Electroly 10 25V
c102 Ceramic 0.0047 50V C168 Ceramic 0.0047 50V
C103 Ceramic 0.35P 50V C169 Ceramic 47 10V
Cc104 Ceramic 0.001 50V C170 Ceramic 0.0047 50V
C1056 Ceramic 0.0047 50V C171 Barrier L. 0.001 50V
Cc106 Ceramic 0.001 50V C172 Ceramic 22P 50V
c107 Ceramic DD109SL471J50vV02 *C173 Ceramic 0.001 50VB
C108 Ceramic DD104SL510J50V02 S Ceramic 0.0047 50VB
C109 Ceramic DD109SL471J50V02 *C175 Ceramic 0.0047 50VB
C110 Ceramic 0.0047 50V [
111 Ceramic 0.0047 50V | Connector 5045-04A
C112 Ceramic 0.001 50V J2 Connector 5045-04A
C113 Ceramic 0.0047 50V J3 Connector 5045-10A
C114 Ceramic 0.0047 50V J5 Connector 5045-08A
C115 Cylinder 100P 50V Jé Connector 5045-04A
*C116 Electroly 10 16V J7 Connector 5045-02A
Cc117 Barrier L. 0.1 12V J8 Connector 5045-04 A
c118 Barrier L. 0.047 25V | J9 Connector 5045-02A
C119 Barrier L. 0.047 25V |
C120 Ceramic 0.0047 50V P1 Connector 5250-02A
C121 Ceramic 68P 50V
C122 Ceramic 47P B0V Fli1 MC FL-29 (39M15B)
C123 Ceramic 150P 50V
* B1 PC. Board B-379F
C126 Barrier L. 0.1 12V
c127 Electroly 10u 16V
C128 Ceramic 0.0047 50V W1 Jumper JPW-02A
C129 Ceramic 0.0047 50V o o B
C130 Ceramic 0.0047 50V
C132 Barrier L. 0.047 25V
C133 Ceramic 0.001 50V
C134 Ceramic 0.0047 50V
C135 Ceramic 0.001 50V
C136 Ceramic 2P 50V
C137 Ceramic 68P 50V Downloaded by[l
C138 Ceramic 0.0047 50V H
C139 Ceramic 0.0047 50V RadioAmateur.EU
C140 Ceramic 0.001 50V
C141 Ceramic 0.0047 50V
c142 Ceramic 0.0047 50V
C143 Ceramic 0.0047 50V
C144 Ceramic 0.0047 50V
C145 Ceramic 0.5P 50V
c146 Ceramic 22P 50V
c147 Ceramic 0.0047 50V
c148 Ceramic 0.0047 50V
C149 Barrier L. 0.047 25V
C150 Ceramic DD108SL331J50Vv02
C151 Ceramic DD104SL510J50V02
C152 Ceramic DD108SL331J50V02
C163 Ceramic DD108SL331J50V02
Ci154 Barrier L. TBDO5V272K-L0OB
C155 Ceramic DD1075L301J50V02
C156 Barrier L. 0.047 25V
C157 Barrier L. 0.1 12v
C158 Barrier L. TBD04V152K-LOB
C159 Ceramic DD106SL201.J50V02
Cc160 Barrier L. TBD04V152K-L0B
C161 Barrier L. TBD04V182K-L0B
c162 Barrier L. TBDO6V103K-L2A
C163 Barrier L. TBD04V122K-LOB
c164 Barrier L. 0.1 12v
C165 Electroly 4.7u 50V
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[SENSOR] UNIT [RTTY] UNIT
REF. NO. DESCRIPTION PART NO. ! REF. NO. DESCRIPTION PART NO.

IC1 Photo. Int. ON1105 Q1 Transistor 25C945P

Ic2 Photo. Int. ON1105 Q2 Transistor 25C945P
Q3 Transistor 25C945P

R1 Resistor 330 R25 Q4 Transistor 25C945P

R2 Resistor RGPO56 30K Qb Transistor 2S5A1015

R3 Resistor RGP056 30K

R4 Resistor 10K R25 D1 Diode 15553

R5 Resistor 10K R25

R6 Resistor 10K R25 X1 Xtal 9.0115MHz HC-43/u

R7 Resistor 10K R25
s | Coil LR-88

B1 PC Board B-409

== R1 Resistor 22K ELR25

R2 Resistor 10K ELR25
R3 Resistor 100K ELR25
R4 Resistor 100K ELR25
R& Resistor 47K ELR25
R6 Resistor 2.2K ELR25
R7 Resistor HOG651A 30K
R8 Resistor 220K ELR25
R9 Resistor 470K ELR25
R10 Resistor 2.2K ELR25
R11 Resistor 10K ELR256
R12 Resistor 22K ELR25
R14 Resistor 10K ELR25
R16 Resistor 22K ELR25
c1 Ceramic 0.0047 5OV
G2 | Trimmer CVvB10-41
C3 Trimmer CVB06-41
c4 Dip mica 39P B0V
Cc5 Ceramic 0.0047 50V
C6 | Dip mica 150P 50V
c7 Dip mica 150P 50V
c8 Ceramic 0.35P bOvV
Cc9 Ceramic 0.0047 50V
c12 Ceramic 0.001 50V
C13 Barrier L. 0.047 25V
c14 Barrier L. 0.047 25V
J1 Connector 171255-1
Jz2 Connector 5045-4A
J3 Connector 5045-02A
B1 PC Board B-413B
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SECTION 11

IC SPECIFICATIONS

TC-9123P (FM/AM SYNTHESIZER TUNER PLL)
BLOCK DIAGRAM

PIN CONNECTION

Voo GND R?_I\JT Pgur
GND m Voo T
s b'ad
LU E! i XT Reference Frequency Osc. Do
T2 [3] xT Divider ' Phase CL
Ta [4 Rout || Detector
: T :
T4 [5] Lo
A g CL o Programmable Counter J
B [ Do ™ 14Bit BCD Bs Da Gin
c [z Gin ﬁ Sout
0[] S Latch 16Bit
L g -1
Pour fif] Pin L l
3 /
load Ti1 T2 Ta Ta A BCD
MAXIMUM RATING
| ITEM SYMBOL RATING UNIT
SUPPLY VOLTAGE VDD -0.3~9.0
| INPUT VOLTAGE VIN —0.3~VDpD +0.3 v
OPERATING TEMPERATURE TOPR -30~+70 C
| STORAGE TEMPERATURE TSTG —55~+125 °C
#PD549C (PROGRAMMABLE DISPLAY CONTROLLER)
PIN CONNECTION BLOCK DIAGRAM
WA
WH ot —0c 4 T w
Se O—= F——0Vgoi—10v] 507y O—r—] E g —={ DATA MEMORY DECIMAL .
s | | feiy < |B DIGITS) :3:«Trﬁm ——00D
TR - — e — ORES
Si O— —=0DF =
To Oe—nof Y &
T o—roi ——0sq : 2,
T: Ow—oi —0 51 i E g ;2_ s TIMING SEGMENT | £
I =0 5 L8282 [ counten [] T pecooes [0 Sa~¢
Te Ou—o —e0 Sd S200
Ts Oe—oF L w050 a5 O I 1
Te Oe— O S0 T
T: Qe— l—05a cLocK MODE
lov) GND O—ro CTL GENERATOR L ¢ “cf?c'f.“?
i .3
MAXIMUM RATING c To=r
ITEM SYMBOL RATING UNIT
SUPPLY VOLTAGE VGG —-15~+0.3 \Y
INPUT VOLTAGE Vi —-20~+0.3 \Y
OUTPUT VOLTAGE Vo —42~+0.3 A"
OPERATING TEMPERATURE ToprT —~10~+70 °C
STORAGE TEMPERATURE TSTG —40 ~+125 ¢
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TC4001

(QUAD 2-INPUT POSITIVE NOR GATE)

TC4011 (QUAD 2-INPUT POSITIVE NOR GATE)
TC4013 (DUAL D-TYPE FLIP FLOP)
TC4028 (BCD TO DECIMAL DECODER)
TC4069 (HEX INVERTER)
TC4081 (QUAD 2-INPUT POSITIVE AND GATE)
TC40175 (QUAD TYPE D FLIP FLOP)
TC4520 (DUAL BINARY UP COUNTER).
PIN CONNECTION i4 13 12 11 10 9 8
nnononon
D)
o0 oo ooo
1 2 3 4 5 6 7
MAXIMUM RATING
ITEM SYMBOL RATING UNIT
SUPPLY VOLTAGE VDD Vss —0.5 ~ Vss +20 %
INPUT VOLTAGE VIN Vss —0.5 ~ VDD +0.5 \%
. OUTPUT VOLTAGE VOUT | VSS —0.5~VDD +05 | V
| INPUT CURRENT T ) +10 mA
| POWER DISSIPATION . Pp 300 mW
STORAGE TEMPERATURE TSTG —65~150 ¢
LEAD TEMPERATURE - TIME TsoL 260°C - 108Sec.
TC4016 (QUAD BILATERAL SWITCH)
TC4066 (QUAD BILATERAL SWITCH)
14 13 12 11 10 8 8
onoonnono
DUoOouUgmog
1 2 3 4 5 8 7
MAXIMUM RATING
ITEM SYMBOL RATING UNIT
SUPPLY VOLTAGE VDD VSS —0.5 ~ Vss +20 %
CONTROL INPUT VOLTAGE Ve IN Vss —0.5 ~ VDD +0.5 %
SWITCH INPUT/OUTPUT VOLTAGE V 1jo VS$s —0.5 ~ VDD +0.5 v
CONTROL INPUT CURRENT IcIN +10 mA
POWER DISSIPATION PD 300 mW
STORAGE TEMPERATURE TSTG —65~150 ¢
LEAD TEMPERATURE - TIME | TsoL 260°C « 10 Sec.
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TC5081 (PHASE COMPARATOR)

PIN CONNECTION

2

ul 2] (8l (4] 5] T8l [T 18] 18
.’: E -_- fit E 5] w 2o} g
= < Do < 2 % &
- = Y o
= R -
MAXIMUM RATING
ITEM | SYMBOL RATING UNIT
SUPPLY VOLTAGE _7 VDD 10 v
INPUT VOLTAGE _ i VIN ~0.3 ~ VDD +0.3 v
OPERATING TEMPERATURE TOPR —30~+75 iz
STORAGE TEMPERATURE TSTG —55 ~+125 e
NJM4558D (DUAL LOW NOISE AMP.)
PIN CONNECTION
[Bl [71 6] 6]
O
O] I Bl ™
MAXIMUM RATING
ITEM SYMBOL RATING UNIT
SUPPLY VOLTAGE VDD 18 Vv
INPUT VOLTAGE VIN 15 \%
OPERATING TEMPERATURE TopT —20~+75 °C
STORAGE TEMPERATURE TSTG —40 ~+125 ¢
AN829 (DUAL ATTENUATOR)
MAXIMUM RATING
- ITEM ; SYMBOL RATING UNIT
SUPPLY VOLTAGE vee 18 v
CONTROL INPUT VOLTAGE | Ve 0~6 v
POWER DISSIPATION Pp 450 mW
OPERATING TEMPERATURE "TOPR ~20~+75 °C
STORAGE TEMPERATURE TSTG \ —55~+150 e
#PC2002 (5.4W AUDIO POWER AMP,)
MAXIMUM RATING
ITEM SYMBOL RATING UNIT
SUPPLY VOLTAGE (SURGE) vect (50ms) 40 v
SUPPLY VOLTAGE (NO-LOAD) | Vce2 28 %
SUPPLY VOLTAGE
(OPERATING) Ve 12 A
CIRCUIT CURRENT
(CONTINUOUS PULSE) lcc (PEAK) 1 3.5 A
CIRCUIT CURRENT
(CONTINUOUS PLUSE) lcc (PEAK) 2 43 o
PACKAGE POWER DISSIPATION | PD(Tc=90°C) 75 W
OPERATING TEMPERATURE TOPR —30~+75 °C
STORAGE TEMPERATURE TSTG —40 ~ +150 °¢
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#PC1037H (DOUBLE BALANCED MODULATOR CIRCUIT)

PIN CONNECTION PIN NUMBER  CONNECTION
1 Veo
2 @ur Putl Downloaded by[]
8 Dy Putg RadioAmateur.EU
0T 125 @ [a] & (el [Z] 4 GND
5 Signal Input
6 Bypass
MAXIMUM RATING i Sarrian gt
| ITEM SYMBOL | RATING |  UNIT
SUPPLY VOLTAGE vee 9 | v
PACKAGE POWER DISSIPATION| P 270 W
OPERATING TEMPERATURE TopT 30~+465 | °C
| STORAGE TEMPERATURE  TsTG —40 ~ +125 2
uPC577H (FM-IF AMPLIFIER)
PIN CONNECTION
MAXIMUM RATING 0T 2 B 1) o) 1o T2
ITEM | symBOL RATING UNIT
SUPPLY VOLTAGE | vee 5 v
. INPUT TERMINAL VOLTAGE | VI £3.0 v
POWER DISSIPATION PD I 50 | mw
OPERATING TEMPERATURE Topr 20~ +75 °c
STORAGE TEMPERATURE TSTG | —40~+125 | c |
M54459 (%, % HIGH SPEED DIVIDER)
PIN CONNECTION
ERTRCRCRERERSEE
% S s E E E il
MAXIMUM RATING
ITEM SYMBOL RATING UNIT
SUPPLY VOLTAGE vee 9 v
INPUT VOLTAGE Vi 15 y
OPERATING TEMPERATURE ToPR _10~+75 g
STORAGE TEMPERATURE TSTG 554125 °C
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(UNIT LAYOUT

EF UNIT
(MIC GAIN BOARD) LOGIC UNIT
EF UNIT
(DISPLAY BOARD) EF UNIT
PLL UNIT (SENSOR BOARD)
MAIN UNIT
IF UNIT
DRIVER UNIT SWR UNIT
PA CONNECTOR UNIT
LDA UNIT ) I
= RTTY UNIT
— ACC UNIT
FILTER UNIT POWER AMPLIFIER UNIT
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= SENSOR BOARD
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