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SECTION 1 SPECIFICATIONS

GENERAL

Number of Semiconductors

Frequency Coverage

Frequency Control
Frequency Readout
Frequency Stability

Power Supply Requireyments
Antenna impedance

Weight

Dimensions

RECEIVER

Receiving System

Receiving Modes
IF Frequencies

2nd IF Center Frequency

Sensitivity {(when preamplifier
is ON}

Selectivity

Spurious Response Rejection Ratio
Audioc Output
Audio Output impedance

Transistors 90
FETs 18
ICs {Inciuding CPU} a7
Diodes 237

0.1 MHz ~ 30 MHz
(Australian version; 2.0 MHz ~ 30.0 MHz)
{German version: 0.15 MHz ~ 26.1 MHz)
Thirty 1-MHz segments
CPU based 10-Hz step digital PLL synthesizer with dual VFO
system
6-digit 100-Hz readout
Less than 200 Hz after switch ON 1 min. to 60 mins., and less
than 30 Hz after 1 hour, Less than 500 Hz in the range of 0°C to
+50°C
117 V or 235V *+ 10% 50 ~ 60 Hz 30 VA
{100V/200V/220V use requires internal modification)
50 ohms unbalanced
{Single wire can be used on 0.1 ~ 1.6 MHz}
7.5 kg (16.5 Ibs.)
111 (H) x 286 (W) x 276 (D) mm
{4-3/8 x 11-1/4 X 10-7/8 inches)

Quadruple conversion superheterodyne with continuous band-
width control

(F3*: triple conversion superheterodyne)

Ay, Azd {USB, LSB), F, {output FSK audio signal), A;, F3*

1st 70.4515 MHz

2nd 9.0115 MHz
3rd 455 kHz
4th 9.0115 MHz {except F3*)

SSB (Azd) AM {A3) 9.0115 MHz
CW (A;) RTTY (Fy} 9.0106 MHz
FM* {F) 9.0100 MHz
SSB, CW, RTTY
Less than 0.15 microvolt {0.1 ~ 1.6 MHz: 1 microvolt} for 10 dB
S+N/N
AM Less than 0.5 microvolt {0.1 ~ 1.6 MHz: 3 microvolts)
FM* Less than 0.3 microvolt for 12 dB SINAD (1.6 ~ 30 MHz}
SSB, CW, RTTY 2.3 kHz at —6 dB
{adjustable to 500 Hz min}
4.3 kHz at -60 dB
CW-N, RTTY-N 500 Hz at -6 dB
1.5 kHz at —60 dB
AM 6 kHz at -6 dB
(adjustable to 2.7 kHz min)
15 kHz at —~50 dB
FM* 15 kHz at —6 dB
25 kHz at ~60 dB
More than 60 dB
More than 3 watts
8 ohms

* When optional FM unit is installed.
Specifications are approximate and are subject to change without notice or obiigation.




SECTION 2 CONTROLS AND THEIR FUNCTIONS

FRONT PANEL

@® DIMMER SWITCH

@ FREQUENCY DISPLAY

@ SCAN START/STOP BUTTON
® S-METER

@ AGC TIMING SWITCH
@ NB TIMING SWITCH

(® NB LEVEL CONTROL

@ NOISE BLANKER
SWITCH

® MODE SELECT SWITCHE
® POWER SWITCH
@ FUNCTION KEY
@ PHONES JACK

@ RECORDER JACK

PREAMP/ATT SWITCH
@ AF GAIN CONTROL
@ RF GAIN CONTROL
@© FILTER SWITCHES
@ SQUELCH CONTROL
@ TONE CONTROL
MODE SELECTIVE SCAN SWITCH
@ REMOTE CONTROL SWITCH

1. NB LEVEL CONTROL
Controls the threshold level of the noise blank-
er. Adjust the controls so that incoming noises
will be eliminated.

2. NB (NOISE BLANKER) SWITCH
When pulse-type noise such as automobile
ignition noise is present, push this switch in.
The noise will be reduced to provide comfort-
able reception.

3. NB TIMING SWITCH
The noise blanker blanking time can be
selected (NORMAL and WIDE) by this switch. It
will be effective against any types of noise.

4. AGC TIMING SWITCH
For changing the time-constant of the AGC
(Automatic Gain Control) circuit. By setting
this switch to the slow position, the AGC
voltage is released more slowly. Set the switch
to provide comfortable reception.
When the switch is at the OFF position, the
AGC function is turned OFF and the S-meter
does not move even if a signal is being
received. (The AGC does not actuate in the FM
mode.)

5. MODE SELECT SWITCHES
Any one of five operating modes can be
selected by simply pushing the desired switch.
Additionally, the AM switch has dual func-
tions, as follows.

@ VFO SWITCH
@ VFO EQUALIZING BUTTON
@ FREQUENCY TRANSFER BUTTON
@) SPEECH SYNTHESIZER SWITCH
@ REMOTE CONTROL

ENABLE INDICATOR

@ REMOTE CONTROL
SENSOR WINDOW

@ KEY PAD

@ MEMORY
WRITE/CLEAR
BUTTON

@ PBT CONTROL
@ NOTCH FILTER CONTROL
@ NOTCH FILTER SWITCH

@ MEMORY CHANNEL SELECT
SWITCH
@ VFO/MEMORY SWITCH

@ DIAL LOCK SWITCH
@ BAND SELECT FUNCTION SWITCH

@ TUNING RATE SWITCH

@ TUNING CONTROL

1. AM  For AM operation.

2.FM By pushing the FUNCTION key first,
then the AM switch, the FM mode is
selected.

. POWER SWITCH

This switch is a push-lock type switch which
controls the input AC power to the set. When
the switch is pushed in and locked, power is
supplied to the set. When the switch is pushed
again and released, the power to all circuits is
cut.

. FUNCTION KEY

Increase the function of the AM MODE SELECT
and the MEMORY WRITE switches by pushing
this key switch first.

. PREAMP/ATT (Attenuator) SWITCH

Switches RF preamplifier and attenuator in the
RF circuit.

When the switch is at the OFF position, both
preamplifier and attenuator are removed from
the circuit, and incoming signals will be fed to
the receiver directly.

When using a small antenna or receiving a
weak signal, set the switch in the “PRE”
position; the preamplifier is inserted in the RF
circuit and provides higher sensitivity.

When nearby signals interfere with reception,
or when receiving a very strong signal, set this
switch to the “ATT” position. This removes the
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14,

15.

16.

17.

18.

19.

20.

preamplifier from the circuit and inserts the
attenuator into the circuit. This gives about 20
dB attenuation.

For normal operation leave this switch at the
“OFF” position.

FILTER SWITCH

Selects one of the second IF (9 MHz) filters to
improve the selectivity.

PHONES JACK

Accepts a standard 4 inch headphone plug for
headphones of 4 ~ 16 ohms. Stereo phones
can be used without modification.

RECORDER JACK

Accepts a 3.5 mm mini plug for a tape recorder
to record receiving signals. The output is a
fixed level regardless of the position of the AF
GAIN control.

AF GAIN CONTROL

Controls the audio output level. Clockwise
rotation increases the level.

RF GAIN CONTROL

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

SQUELCH CONTROL

Sets the squelch threshold level. To turn OFF
the squelch function, rotate this control com-
pletely counterclockwise. To set the threshold
level higher, rotate the control clockwise.
TONE CONTROL

Controls the receiver audio tone. Adjust the
control to provide comfortable reception.
DIMMER SWITCH

By pushing this switch in, the intensity of the
meter illumination and frequency display is
reduced. Use this in the dark to prevent glare.
SCAN START/STOP BUTTON

Starts and stops any of the scan functions.
When depressing it again to restart the scan, it
will start from the stopped frequency in the
programmed scan, or from the highest mem-
ory channel in memory scan.

MODE SELECTIVE SCAN SWITCH

When this switch is pushed, only memory
channels stored the operating mode which is
displayed on the frequency display just prior
to pushing this switch are selected by turning
the tuning control or scanning.

REMOTE CONTROL SWITCH

Switches the optical remote controller circuit
{option). When this switch is pushed in and
locked, the remote controller circuit will be
turned on and the REMOTE CONTROL EN-
ABLE INDICATOR will iluminate.

TUNING CONTROL

Rotating this control clockwise increases the
frequency or the memory channel number,
while rotating it counterclockwise decreases it.
The frequency changes by 10 Hz in any mode.
If, at the 10-Hz step tuning rate, the tuning

21.

22,

23.
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26.

27.

28.

29

control is turned faster, the 50-Hz step tuning
rate is automatically selected. This makes it
very convenient to change frequency quickly
over a wide range.

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

TUNING RATE SWITCH

By pushing in this switch, the operating fre-
quency is changed to correspond to 1 kHz
increments in any mode.

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

BAND SELECT FUNCTION SWITCH

By pushing in this switch, the operating band
is changed by turning the TUNING CONTROL.
The operating frequency is changed in 1 MHz
steps but the lower digits do not change.
VFO/MEMORY SWITCH

Switches between VFO operation and MEM-
ORY CHANNEL operation.

DIAL LOCK SWITCH

After the IC-R71 is set to a certain frequency by
pushing the DIAL LOCK switch, the VFO is
electronically locked at the display frequency,
thus inactivating the operation of the tuning
knob. To change frequency, the dial lock must
first be disengaged by pushing and releasing
the DIAL LOCK switch again.

MEMORY CHANNEL SELECT SWITCH

Selects any one of 32 memory channels in the
MEMORY CHANNEL operation. The selected
channel number is displayed on the frequency
display. By turning the switch clockwise, the
channel number is increased, and when coun-
terclockwise is decreased.

MEMORY WRITE/CLEAR BUTTON

By pushing this button, the displayed frequen-
cy and selected mode are stored into the
memory channel which is selected by the
MEMORY CHANNEL SELECT switch.

By pushing the FUNCTION KEY first and then
this button, the secondary function is selected
and the memorized frequency and mode in the
displayed memory channel will be cleared.
NOTCH FILTER SWITCH

Switches the notch filter function ON and OFF.
P.B. TUNE (PASS BAND TUNING) CONTROL
Allows continuous tuning of the pass-band
selectivity by moving the filter up to 800 Hz
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 2.3
kHz wide in SSB.

NOTCH FILTER CONTROL

Shifts the notch filter frequency. Adjust the
control so that interference is reduced.
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35.

KEY PAD

There are ten numerical keys, and the cancell-

ing and entering keys for setting an operating

frequency.

SPEECH SYNTHESIZER SWITCH

When the optional speech synthesizer unit is

installed, this switch turns on the unit which

announces the displayed frequency in English.

FREQUENCY TRANSFER BUTTON

In the VFO operating mode, the frequency and

mode stored in a memory channel (channel

number displayed on frequency display), are

transferred to the selected VFO.

VFO EQUALIZING BUTTON

Instantly sets the frequency and mode of a

VFO to the same as those of the other VFO.

VFO SWITCH

Selects either VFO, “A” or “B”, for tuning.

Each push of this button selects VFO A and B

alternately.

FREQUENCY DISPLAY
1 \
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The frequency of the IC-R71 is displayed on a
luminescent display tube. Since the 1 MHz and
1 kHz decimal points are displayed, the fre-
quency can easily be read. The frequency
indicated is the carrier frequency of each
mode, USB, LSB, CW, AM and FM, and the
mark frequency in RTTY.

36.

37.

38.

The FREQUENCY DISPLAY shows not only the
operating frequency but also the mode,
selected VFO or memory channel, and SCAN
mode.

@ Shows operating frequency in 6 digits

between 10 MHz and 100 Hz.

Shows selected VFO: VFO A or VFO B.

Shows operating mode: FM, AM, CW,

USB, LSB or RTTY.

Shows whether the set is in the MEMORY

CHANNEL MODE or not, and the selected

memory channel number. When the set is

in the MEMORY CHANNEL MODE, “M ch”
is displayed here.

® Shows that the set is tuned to an incom-
ing signal frequency within 1 kHz in the
FM mode. At this time, “TUNE” is display-
ed here, (if optional FM unit is installed).

® Shows that the squelch is opened. When
the squelch is opened, “SIG” is displayed
here.

@ Shows that the set is in the SCAN mode.
When the set is in the SCAN mode,
“SCAN" is displayed here.

S-METER

Signal strength of an incoming signal is indi-

cated on a scale of S1 ~ 89 and S9 to

$9+40 dB, and a linear scale divided into five.

REMOTE CONTROL ENABLE INDICATOR

llluminates when the REMOTE CONTROL

SWITCH is pushed in.

REMOTE CONTROL SENSOR WINDOW

An infrared sensor is installed under this win-

dow. This sensor detects infrared rays emitted

from the optical remote controller to control
the operating frequency, mode audio volume,
speech synthesizer, etc.

® ©0



REAR PANEL

@ SCOPE

TERMINAL

@ LOW BAND
ANTENNA
TERMINAL

(ANT 1)

39.

41.

MUTE TERMINAL

When you wish to use the set together with a
transmitter or transceiver, ground this terminal
in the transmit mode, and the set is muted.
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 func-
tion.

FUSE HOLDER

This holds a fuse for the AC power circuit. If
the fuse is blown, replace it with a new 1A fuse
for 100/117V operation, or 0.5A fuse for 200/
220/235V operation after checking the cause.
Open the fuse holder with a Philips-head
screwdriver.

AC POWER SOCKET

For connection of the supplied AC power
cable.

LOW BAND ANTENNA SWITCH

Switches the low band (1600 kHz and below)
antenna terminals: ANT 1 (@ LOW BAND
ANTENNA TERMINAL) for a high impedance
antenna such as a long wire antenna, and ANT
2 (@ 50 ohm ANTENNA CONNECTOR) for a 50
ohm coaxial cable.

SCOPE TERMINAL

This terminal brings out the 70.4515-MHz IF
signal from the mixer in the receiver. Not only
observation of the received signal, but also the
signals of a selected band width is possible by
using a panadaptor or panascope.

@ GROUND TERMINAL
@ ANTENNA CONNECTOR (ANT 2)

@ LOW BAND ANTENNA SWITCH
@ RECORDER CONTROL TERMINAL

47.

@ FUSE HOLDER

@ EXTERNAL
SPEAKER JACK

@ MUTE

@ OPTIONAL

CONNECTOR
POSITION
(PLATE B)

@ AC POWER SOCKET

RECORDER CONTROL TERMINAL

This terminal is grounded when the squelch is
opened. This can be used to control a tape
recorder so that the recorder works only when
the squelch is opened and a signal is received.
LOW BAND ANTENNA TERMINAL (ANT 1)

For connection of a low band antenna to
receive 1600 kHz and below. When the operat-
ing frequency goes to 1600 kHz and below, the
antenna terminal will be changed from the @
ANTENNA connector to this terminal auto-
matically (when the @ LOW BAND ANTENNA
SWITCH is set at the ANT 1 position).
ANTENNA CONNECTOR (ANT 2)

This is used to connect the antenna to the set.
Its impedance is 50 ohms and connects with a
PL-259 connector.

GROUND TERMINAL

To prevent electrical shock and other prob-
lems, be sure to ground the equipment
through the GROUND TERMINAL. For best
results use as heavy gauge wire or strap as
possible and make the connection as short as
possible.

OPTIONAL INTERFACE UNIT CONNECTOR
POSITION (PLATE B)

This position is provided to install the connec-
tor of the optional interface unit.

TERMINAL

INTERFACE UNIT



SECTION 3 INSIDE VIEWS

MAIN UNIT

Crystal filter (9M15A)
Notch filter crystal

SSB ceramic filter (CFJ455K5)

AM ceramic filter (CFW455IT

) o Installation position for FM unit
P.B.T. local oscillator circuit

Filter switch
* When optional filter is installed,
slide this to the left

SSB crystal filter (FL-30)
SSB (wide) crystal filter (FL-70)

BFO circuit

Voltage regulator (79M08)

AF gain
tone control (AN829)

AF power amplifier (WPC1181H)

Noise blanker circuit

2nd mixer DBM

Display driver (uPD549C)

* Don’t tamper with the rotable coil cores, trimmer capacitors, trimmer resistors, etc.

RF UNIT

1st LO buffer (2SC2053)

Recorder remote control relay

Band-pass filter switch T

(BA618) oome « i | .
AEAY, | ’

Crystal filter (7OM15B) _ .

Band-pass filters

RF preamp (2SK125 x 2) Ll LB e i



BOTTOM VIEW

Power supply unit

DC line fuse (2A)

Voltage regulator (LA7805)

Scan speed adjust (R14)

RAM unit

Lithium back-up battery

Custom-made CPU input control

IC (RP5GO01) /0 expander IC

Frequency calibrator
DC-DC converter

Scan stop function switch
Scan clears at

Brake adjustment screw
stopping -IE—» Timer ON

PLL UNIT

Programmable divider
(M54929)

Programmable divider
(M54929) !

Reference frequency crystal ——— T
af |

(30.72 MHz)

Main-loop VCO circuit
Divider (74LS90)

PLL mixer (WPC1073H)
Sub-loop VCO circuit

Voltage regulator (LA7805)
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SECTION 5 OPERATION

RF UNIT

1st IF OUT

LB ANT(1)

R
FILTER FILTE 22~30MH2 ATT DBM MCF 1st If AMP
(A) (8}
ANT(2) 4 15~22MH2z THROUGH 1st LO AMP
J3
4 11~15MHz [ PRE AMP st LO
P1

P 8 ~11MHz -4

- 6~ 8MHz -1

4 4 ~6MHz -4

4 3~4MHz 4

&~ 2~3MHz |4

— 1.6~ 2MHz -4

0.5~1.6MHz 4

0.1~0.5MHz

1. RF Circuits

Signals (100 kHz ~ 30 MHz) from the ANT (2) terminal pass through the filter (A}, and are divided into
100 kHz ~ 1.6 MHz and 1.6 MHz ~ 30 MHz.

Frequencies of 1.6 MHz and below are fed to one of the two low-pass filters. Frequencies of 1.6 MHz and
higher pass through the filter (B), and are fed to one of the nine bandpass filters.

Filter (A} is a b-element Chebyshev low-pass filter which attenuates frequencies of 30 MHz and higher by
about 40 dB. This serves to improve the image ratio, and to reduce the 1st local oscillator signal
(70.4515 ~ 100.4515 MHz) radiation from the antenna terminal.

Filter {B) is a high-pass filter which attenuates frequencies of 1.6 MHz and below. This is in order to
reduce intermodulation distortion caused by strong broadcast signals, which are in the 1.6 MHz range
and below. Note that the above-mentioned filters are selected for an operating filter band according to
the band data output from the logic unit.

In addition, a high-impedance antenna, such as a wire antenna for 1.6 MHz and below, connected to the
ANT (1) terminal, can be switched by S1 (antenna switch). :

Signals which have passed through filters are fed to the preamplifier or attenuator. This switching is by
the PREAMP/ATT switch on the front panel.

When the setting is to the PRE AMP position, the signals are fed to the broad-band amplifier {composed
of Q3 and Q4) and amplified about 10 dB. When the signals are 1.6 MHz and below, they are by-passed
the preamplifier (THROUGH) in order to reduce intermodulation distortion generated at the following
stage, mixer, by strong signals.

When the setting is to the ATT position, the signals are fed to the T-type attenuator (composed of
R22 ~ R24) which attenuates the signals about 20 dB.

5-1
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2. 1st IF Circuits

Signals which have passed through the preamplifier or attenuator, or fed directly, and the 1st local
oscillator signal (70.4515 ~ 100.4515 MHz) buffer-amplified at Q7 are fed to the 1st mixer.

The 1st mixer employs a DBM (double-balanced mixer), composed of Q9 and Q10, FETs, which feature,
compared to the diode type, superior multi-signal characteristics, low conversion loss, etc.

The signals converted by the 1st mixer to the 70.4515 MHz IF pass through the FI 1 (£7.5 kHz, —3 dB}
MCF (monolithic crystal filter), and are amplified by the Q8 dual-gate FET. Note that AGC is applied at
the second gate.

The amplified signals pass through J4 and are fed to the main unit.

MAIN UNIT
1. 2nd ~ 4th IF Circuits

The 70 MHz band 1st IF signals input from P1 pass through the T-type attenuator (composed of
R1 ~ R3), are mixed by the IC1 double-balanced mixer with the injected 2nd local oscillator signal
(61.44 MHz), thereby converting them to the 2nd IF (9.0115 MHz).

The signals converted to the 2nd IF pass through the NB gate {(composed of D6 ~ D9) and, after
amplification by Q8, pass through the filter (FI1 ~ FI3) corresponding to the reception mode and are
then amplified by Q9.

The amplified IF signals are mixed by Q10 with the 3rd LO (9.4665 MHz + pass band tuning change)
oscillated by Q11 and X1, and are then converted to the 3rd IF (455 kHz + pass band tuning change).
Pass band tuning is accomplished by varying the 3rd IF signals by 3rd LO of the degree of multiplicity of
the 455 kHz filters (FI4 and FI5) and the 9 MHz fiiters (FI1 ~ FI3).

Signals to the optional FM unit are taken out as broadband signals without change by connector J10
prior to the 455 kHz filter.

SSB, CW, RTTY and AM signals which have passed through the 455 kHz filter are led to the IC2
double-balanced mixer. They are mixed with the 3rd LO (9.4665 MHz + pass band tuning change), the
same one for Q10, and then become the 4th IF (9.0115 MHz + pass band tuning change).

They are then led to the notch filter (composed of L17, L18, D54, and X2).

Because this is a crystal filter, IF band characteristics are not lost and deep attenuation is obtained.

A bias voltage provided by the “NOTCH” control (on the front panel) is applied to D54 to change the
notch frequency. Note that the variable width is +1.3 kHz. Signals which have passed through the notch
filter have, at FI6, the spurious components (which were generated by mixer IC2) removed; then, after
amplification at Q21 and Q22, are tuned at L26, and are divided into three parts and led to the detectors.
The signals are then led as follows: C102, AM detection circuit; C105, SSB and CW detection circuit; and
from L26 secondary side to the AGC detection circuit.

2. AF Circuits

SSB, CW and RTTY signals led to IC4 through C105, are mixed with BFO signals, and are detected.

AM signals input to D63 through C102, are detected, and are amplified at Q26.

Note that, during any mode other than the AM mode, Q25 performs switching, and detection by D63 is
stopped. During the AM and FM modes, BFO is stopped by Q14, D31, D32, D34 and D35, and is not
output to IC4.

Signals detected by the optional FM unit pass through J9 and are led to Q27.

Squelch is applied by Q27 to detection signals, and, by varying the 0 ~ 4V control voltage of the IC6A
electronic-attenuator by using the “AF GAIN” control {on the front panel), a volume change of
approximately 80 dB can be obtained. Moreover, tone control is also accomplished by using the
frequency compensation terminal (pin 2). Note that IC6B is used as a buffer ampilifier, and the AF QUT
signal is taken for the REC terminal on the front panel.

The output of IC6A is amplified at IC7 and is led to the speaker.

3. Other circuits
(a) Noise-blanker circuit

In order to make it possible for both high sensitivity relative to noise and high input characteristics to
coexist, a dual-gate MOS-FET is used in the first stage (Q1) of the noise amplifier, and a dual transistor is
used as a differential amplifier (Q2) in the next stage, leading signals to Q3.

Because AGC is applied to Q1 ~ Q3, a stable noise-blanking effect is obtained throughout a wide range
of noise levels, from low-level noise to strong noises.

Especially with regard to pulse noises, by setting the AGC attack time-constant and delay time-constant
longer than previously, operation is possible in a wide dynamic range (over 100 dB) without saturation
of the noise-amplifier circuit.



Noise signals from Q3 are divided in two after rectified at D2 and D3, and one part controls, by Q5, the
AGC line of the noise-amplifier circuit. As a result, the output level of the noise-amplifier circuit is
maintained at a fixed level, and there is a sufficient time-constant for “woodpecker noise”, etc.

Noise signals rectified at D2 and D3 are applied to the Q4 base. Q4 is switched ON only when pulse
noise voltage is higher than Vge + Vg voltage, and 8V is then output from the Q6 collector.

The blanker level can be adjusted by varing the Q4 emitter voltage i.e., Q4 comparate voltage by the
“NB LEVEL" control {on the front panel).

Q7 is for blanking time control; when the noise-blanker timing switch (on the front panel) is set to
“narrow”, the maximum bianking time is approximately 1 msec.; when it is set to “wide”, the time is
approximately 5 msec., thus preventing distortion in receiving audio.

{b) Filter select circuit

D47 ~ D53 and D72 are turned ON, respectively, according to the mode signals input from J12 and J13,
and according to the position of the filter switches on the front panel.

One of the gates of IC3 is turned ON, by input data from pins 9 ~ 11. That output voltage is applied to
the appropriate diodes of D36 ~ D42 to select the desired filter.

In the FM mode, IC3 pin 1 and pin 4 are turned ON by the filter switches (on the front panel), but,
because they are not connected to any diode, and the filter selection does not change.

IC3 input/output relationships by mode

Input pin
Mode Output pin
9 |10 1M

Normat L L H 14
SSB

CwW Wide H L H 3
RTTY

* Narrow L H H 12

Normal L H L 15

AM Wide H H L 2

* Narrow L H H 12

Normal H L L 1

FM Wide H L L 1

* Narrow H H H 4

* If option filter switch (S1) is ON

DURING SSB/CW/RTTY

CFW455IT

DURING AM

|

I —1 CFW455IT —

Wide Wide A
Normal | i NOSnaI !
—‘_O_r‘ﬁo‘—_{ FL-70  —— CFJ455K5 —
arrow Narrow :
o /

I
{
i
i

i
FL32 |

{Option}
o]

[ — - — —



Filter Table

No. 6 dB band | 60 dB band . N
Name IF width width Insertion loss Application
SSB Approx. During normal reception
CFJ455K5 ceramic filter 455 kHz 28 kHz 4.5 kHz or less| 6 dB or less {SSB, CW, RTTY, AM modes)
AM During wide reception (SSB,
g CFW455IT ceramic filter 455 kHz Approx. 6 kHz [ 15 kHz or less | 7 dB or less CW, RTTY, AM modes)
Rel
c
8 § X 2.3 kHz or 4.2 kHz or During normal reception
&a FL-30 SSB filter 9.0115 MHz more less 6 dB or less (SSB, CW. RTTY, AM modes)
During wide reception (SSB,
FL-70 S.SB . 9.0115 MHz 2.8 kHz or 5 kHz or less | 6 dB or less | CW, RTTY modes) and nor-
wide filter more "
mal reception (AM normal}
During narrow reception
FLa4a | 58 . 4s5kHz | ZAKHZor |4 orless | 6dBorless | {SSB, CW, RTTY, AM mode)
igh-grade filter more L
for sharp characteristics
c
o
= X 500 Hz or 1.6 kHz or Narrow-band filter for CW
8— FL-32 CW filter 9.0106 MHz more less 8 dB or less and RTTY
. 250 Hz or 1.1 kHz or Super-narrow-band filter for
FL-63 CW narrow filter] 9.0106 MHz more less 12 dB or less CW and RTTY

{¢) AGC circuit

After signals output from the L26 secondary side are detected at D70, the detected voltage is controlled
by Q24 and Q19, and AGC voltage is output from the Q19 emitter to the 2nd gates of the IF amplifiers.
During no signal, the AGC voltage is offset to the voltage (approx. 4V} set by R107 and R119.

When a signal is received, Q24 and Q19 are switched ON, AGC voltage is decreased, and thus the gain
of each amplifier is decreased.

The AGC time-constant; the attack time is set by R106 and R206, and the release time is set by R105 and
R206. And, for full break-in, Q23 is switched ON by a voltage through D60 during transmission in order
to prevent the receiver from being blocked when switching from transmit to receive.

(d) S-meter circuit and squelch circuit

AGC voltage fed to IC5A pin 2 is inverted and amplified, resulting in wide dynamic range and high
linearity of S-meter operation.

A part of the S-meter voltage is fed to IC5B pin 6, and this squelch comparator circuit performs an
excellent squelch operation even for modes other than FM. Note that Q30 and Q31 are the circuit to
produce squelch voitage.

(e} BFO circuit

The BFO frequency is shifted according to the mode by the mode signal supplied through J12. The BFO
is oscillated by Q15 with X3 or X4 and buffer ampiification at Q18, after which the signals are led to IC4.

(f) Other

IC8 produces a regulated 8V for supply to each section.

D69 and Q32 ~ Q34 are provided to produce T8V for use with a transmitter. T8V is used to mute the
receiver operation, and is controlled by the signal from the SEND terminal.

Q28 stops Q9 operation by the mute signal from the PLL.

Q35 and Q36 are a circuit which, during AM, moves the notch frequency to outside of the pass-band.



PLL UNIT

This unit is composed of the 1st LO circuit and the 2nd LO circuit of the receiver.
The 1st LO oscillates 70.55 ~ 100.45 MHz range with two locked loops and the 2nd LO oscillates a fixed
frequency at 61.44 MHz.

1. Reference oscillation circuit

The standard reference oscillator output (30.72 MHz) is used for the local oscillatior signal for a loop, for
the reference frequency of the main and sub loops, and for the 2nd Local Oscillator.

For the reference frequencies for the PLL loops, the main loop reference frequency is 10 kHz, and the
sub loop reference frequency is 5 kHz. Because the respective frequency-dividers (IC1 and IC201) are
1/1024, the standard reference oscillation frequency is divided into 1/3 (10.24 MHz) by IC5, and then
divided into 1/2 (5.12 MHz) by 1C203 is supplied to the sub loop.

The main loop uses the output (10.24 MHz) of IC5 as it is, without change.

2. 2nd local-oscillation circuit

After the standard reference oscillator output (30.72 MHz) is multiplied by 2 at Q14, the 61.44 MHz from
which spurious has been sufficiently removed at L3 ~ L5 filters is supplied to the 2nd mixer. Note that
the output level is approximately 3 dBm/501. In addition, the muting signal during unlock, etc. is applied
to Q13 to shunt the signal.

CMAIN LOOP st LO
DATA VCO 0UT
N~3960~6950  v1i0.1~8MHz) : 70.5515~78.4515MHz
SUB LOOP V218~15MHz) © 78.4515~85.4515MHz
Q1~Q4 DATA S V3(15~22MHz) 185.4516~92.4515MHz
N=23150~24149 1 V4i22~30MHz] :92.4515~100.4515MHz
DATA fromy LOGIC > VCO SW
IC1
oottt TTETETETTTm T
|
1 \ LOOP VGO - 4 70,5515~ 1004515MHz
—> 1/1024 P-D T
FILT ~
: , ER Vi~Vva st Lo
i ! 05~Q7 018~021
. 10KHz | 1/N :
: PROGRAM- ' 1c2 396~
MABLE i ;
: OWIDER RGCERNE 30.5MHz Ic3
I
| SWALLOW
: 1 COUN TER BPF MIX
+ > CONTROL :
DATA N " 30950~
from ) COUNTER X s 30 95999MHz
LOGIC | I '
30 72MHz 171041 11SW 014@ BRF
REF
CAL ©— : '[
0SC X2
Q10 Ic4
30 72MHz MIX c
10 24MHz 230~
1/3 T 239.99KH2
IC 5 L.PF
MAIN LOOP
5.12MHz SuB LOoOP
L—) 1/2 1C203
Q201
o204 115~ 16201
i - TTTTTT T T 119.99MHz 10203
] ]
) ] LOOP
1/1024 P-D VCO 1/500
1 []
! ™l FILTER
] |
: ﬁ 5KHz T 1/N :
| PROGRAM- . |
202
| > MABLE . RS
i DIVIDER i
: : SWALLOW
1 i COUN TER
X :> CONTROL !
| COUNTER 1
1 i
b e e C et e m == l ______ 1
110-111SW




3. Main loop

The main loop, which is the output for the 1st LO, is a composite of mixed down and divided method.
Note that the VCO output frequency (F,) is obtained from the following formula.

F, = Flo + N X Fref

Frequency changes are made by changing F g and N.

The reference frequency (Fref) is 10 kHz, and, VCO is controlled in 10-kHz steps by changing the
frequency-division ratio N of the programmable divider. Frequency between this step (less than 10 kHz)
is obtained by F_o which controls the VCO. Note that F g is changed 9.99-kHz range in 10-Hz steps, and
in this way the 30-MHz range of the PLL overall can be varied in 10-Hz steps.

Reference IC1 Q5~Q7 Q18~Q21 Q22 Q23,025
frequency
F
—3 P:D LooP VCO < 4 BUFF LO AMP ——O 1st LO
Frof FILTER
(10KHz)
Q26
BUFF
ic1ICc2
(Pulse swallow method) Q016,017 IC3
PROGRAM-
MABLE AMP BPF MIX
DIWVIDER
{} 1/N Fv-Fro T
N DATA FLo
3960~6950) Loop internal LO
(a) PLLICs

IC1 (MB4929P) is a multi-function IC with built-in phase comparator, programmable divider, reference-
frequency divider and swallow-counter controller.

In combination with the IC2 (M5466L) swallow counter, puise swallow frequency division is possible.
This method makes a large frequency-division ratio possible, so that it functions as a programmable
divider which can be used up to higher frequency. Compared to previous models, it has a small
configuration, and 10 Hz steps PLL output can be obtained.

(b) Loop filter and muting circuit

The phase detected signal from IC1 is fed to the Q6 and Q7 active loop filter.

The loop filter is important to the PLL, together with the VCO, and determines lock-up time and C/N
(Carrier Noise ratio). These two have a conflicting relationship: if the time-constant of the loop filter is
set so that the lock-up time becomes faster, the C/N deteriorates.

In order to solve this problem, the PLL in this unit has an FET (Q5) at the loop filter. The result is that,
when the frequency suddenly changes more than a certain degree, the time-constant of the loop filter is
made smaller and lock-up time becomes faster. Note, however, that usually the time-constant is large
and C/N is improved. In addition, Q5, which changes the time-constant, is driven by the muting signal.
The muting signal converts the lock signals (output from IC1 {pin 8) of the main loop and IC201 (pin 8) of
the sub loop) to the appropriate time-constant and voltage at Q8 and Q9, and these are supplied to Q5.
These signals are also led to Q13 and Q24, and they switch the output amplifier base, stopping the 1st
LO and 2nd LO outputs.

When these operations unlock the PLL or cause a large frequency movement, or reception on unwanted
frequencies is prevented and, at the same time, lock is applied quickly.

{c) VCO circuit

Because VCO performance is critical to the PLL, and in order to obtain a high C/N and stabilized
oscillation output, the VCOs are divided 4 segments, so that the frequency coverage for any one VCO is
suitable.

The VCO power supply is, in the same way as the reference oscillation circuit, provided with double
stabilization by the 5V zener diode; a coreless coil is used for the oscillation coil, thus giving a high Q
and also suppressing external induction. This circuit features a carefully planned pattern {earth point
and components layout) and a strong shielding case for an excellent C/N characteristic.
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{d) Loop system

The VCO output passed through the Q22 buffer amplifier is divided in two.

One part is amplified at Q23, and, after impedance conversion at Q25, is output to the RF unit as the 1st
local oscillator signal. Note that the output level is approximately 0 dBm/50Q.

The other part passes through the Q26 buffer amplifier and is fed back to the PLL loop. This buffer
amplifier employs a grounded base circuit with high isolation so that the signals in the PLL loop don’t
leak into the 1st local oscillator signal as spurious. This VCO signal is mixed with the local oscillator
signal from the sub-loop at IC3 and is mixed down.

This signal passes through the band-pass filter (band width approximately 356 ~ 76 MHz), and, after
spurious is removed, is amplified to the necessary level at the Q16 and Q17 cascade amplifier and is
input to IC2, forming the locked loop. The D10 and D11 limiter is used at the IC2 input in order to prevent
over driving.

(e) Local oscillator circuit

The local oscillator is provided to mix down the VCO signal and obtain the 10-Hz step tuning.

Because the sub loop output {230.00 ~ 239.99 kHz) is too low as the LO frequency, it is mixed with the
reference oscillator signal (30.72 MHz) at IC4.

Spurious is removed from the mixed signal (30.950 ~ 30.960 MHz) at the monolithic filter (FI1), after
which the signal is amplified at Q15 and then fed to IC3, the main loop mixer.

ic4 FIMCF) Q15
SuB LPF MIX BPF AMP 10 -3
LOOP . -
REF.
0SC
Q10
4. Sub loop

This loop is the divider type locked loop, and is used to produce 10-Hz steps LO signals.

The VCO locks the range of 4.995 MHz (from 115 ~ 119.995 MHz) in 5-kHz steps. This signal is divided
into 1/500 at 1C204 and 1C203, to obtain a signal to change the range of 9.99 kHz (from 230 ~ 239.99 kHz)
in 10-Hz steps, and is supplied to the mixer in the main loop.

A part of the VCO signal is fed to 1C202, the swallow counter. This output is fed to the PLL IC, 1C204, and
then the loop filter, to lock the VCO. This uses the pulse swallow method by the combination of 1C204
and 1C202 (the same as the main loop). And, by changing the frequency-division ratio of the
programmable counter, the frequency is changed. Note that the 5.12-MHz input from IC203 is divided
into 1/1024 as the reference frequency (5 kHz) by the divider inside 1C204.

115~

__________________ 119.99MHz
! : Q201 l 0202 1C201
\ | LOOP
4 P
: 1/102 D : FILTER VvCO BUFF 1/100
'L [ HKHz —> :_ ____________
5.1 2MHz [ :
Ic203 | 172 | ' 16202 1020312
I PROGRAM- ‘
CONTROL | | SWALLOW
| MA .
1/2 i | COUNTER [MVBE% " COUNTER 1/5 =0 Main loop
i 230~ 239.959KHz
: 1 !
I
10.24MHz ! )




5. PLL data

The data for setting the frequency-division ratio (“N”} of the programmable divider and the VCO
switching signal are fed from the logic unit; the former is supplied by the dynamic method and the latter
by the static method.

Because IC1 can also vary the frequency-division ratio of the reference-frequency divider, that data
(fixed at 1/1024) is also supplied at the same time.

(a) How N data are obtained

The set employs two locked loops, thus two types of N data are necessary, and, even if the PLL output
frequencies are the same, the display frequency differs according to the operating mode. Note that LSB
and FM are the same; for RTTY and CW, the display frequency shifts —600 Hz; for AM it shifts —1.5 kHz;
and for USB it shifts +3 kHz.

For LSB and FM, the N data can be obtained by the following formula.

Example: 14.075 MHz

Main loop
The 10 kHz and upper digits of the displayed frequency are used as F1.
The formula is as follows:

N = F1 x 100 + 3950
For the example frequency, N therefore becomes as follows:
N = 14.07 x 100 + 3950 = 5357

Sub loop
The 1 kHz and lower digits of the displayed frequency are used as F2.
The formula is as follows:

N = F2 x 100 + 23000
For the example frequency, N therefore becomes as follows:
N = 5.00 x 100 + 23000 = 23500
Note that, in this case, the 10-Hz digit is not displayed.
Calculation made by adding, to the display frequency, +600 Hz for RTTY and CW, +1.5 kHz for AM, or
—3 kHz for USB.

By providing the N data obtained as described above, the programmable divider frequency-division
ratio becomes 1/N.



LOGIC UNIT

This handles processing for frequency control, BPF switching and mode setting, and producing data to
the PLL unit, and data to the display unit, etc. It is composed of an 8-bit N-MOS CPU, a 4-bit x 1k-word
C-MOS RAM, a multi-function custom IC, an I/O expander IC, etc.

1. CPU

The CPU terminals operate to allot functions.

In addition, the tuning and remote controls use the interrupt termina! for priority handling.

All peripheral devices including ROM and RAM, are allotted their addresses.

The figures below show the allocation of CPU ports and the memory map. (See Fig. 1 and Fig. 2.)

2. CPU input control circuit

This circuit is composed of a multi-function custom IC and the input matrix circuit. (For additional
information concerning the input matrix, refer to the section concerning the matrix unit.)

(a) Multi-function custom IC

This is a C-MOS type 40-pin DIL package multi-function custom IC.

The clock signals is obtained by an L and C externally connected to pins 18 and 19, and cause an
oscillation of approximately 100 kHz.

Pin 32, ATS, is used as a strobe signal for the tuning step of the input matrix. When the tuning control is
rotated at a speed higher than a certain speed, ATS becomes H level. This switching point can be set by
C6 and R7, which are connected to the pin 21 TC terminal.

Pin 38 and pin 37, M1 and M2, function to determine the input pulse speed multiple of the tuning
control. For this unit, 200 pulses per rotation is obtained at a speed multiple of 4 times 50 pulses. Note
that the pin 2, pin 3, pin 33 and pin 34 RIT/XIT functions are not used on this unit.

Fig. 1: CPU port allocation

Fig. 2: CPU memory map ooco

CPU INTERNAL ROM
1 4 .
ADDRESS BUS 15 ——{PE S N4 vee |84 +5V OFFF Bbit X 4096W
2 oouT PE14'—‘>63 - 14
, ] hs N ) 7FFF | REMOTE CONTROL
& — 2losse pe 1212 2
5 «—3loes pe 11|20 o 1t 8FFO
J e e Blosa P02 - 10 1
DATA BUS 7 58 2
3 «>—{DB83 PEQI > 9
2 e —2loB2 [ LA | 3
) JUNELE PP pe7 |28 . 7 ADDRESS 4 | Input
N NG L 1 PPN pEB[S e | 8us 5 | Matrix
REMOTE SRQ it PE 522 o 5 6
MAIN DIAL - -~—>— 12) INT Y PE4—>——53 4 ; 7
vss csaL 3 | 8
+5v) - pE 2Pl 2 : 8FF9
pe 1[50 o 1 i
49
WRITE STROBE peo|—— o 9F F0 | Display Data Out (#PD54%c x2)
READ STROBE a7 [48
a7
- i BFF9 | BPF (High)
Pasffe A | BPF (Mid)
vFO B PE4T‘ B | BPF (Low)
P83 fes C | MODE (High)
MEMORY READ ~—= ~“—PC3 PB2I" > CONT{PLL RESET D | MODE (Low)
DIAL UP DOWN - 23—PC2 P81 iz FUNC., LED E|ALL F
24 1
REMOTE DAV ——e— -->={PC1 pa o[ — BFFF | MS.PS
PERIPHERAL RESET —28pco pa7t
26| i 39
B Ll drTy CFFF | PLL Data Out (M34929% 2)
S PAS
—:1 137 F800
oo e EXTERNAL RAM
SYSTEM RESET  JRESET PASE dbit % 1024W (PDA4C)
cLockd - 1 oA ; rBEr
< 31 34
. - PATE— FF80
a2 'Ias CPU INTERNAL RAM
GND —= - ——=4VS§ Paol~> it X 128W
FFFF
Fig. 3: Custom IC port allocation s
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6 35 +~MAIN DIAL SENSOR INPUT
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3. 1/0 expander circuit
This circuit provides the BPF, PLL-VCO and MODE data outputs. The relationship is shown in the table.

Data output

Frequency BPF PLL VCO
0.1 ~ 0.5 MHz 1
0.5~ 1.6 MHz 2
1.6 ~ 2 MHz 3
2 ~ 3 MHz 4 1
3~ 4 MHz 5
4 ~ 6 MHz 6
6 ~ 8 MHz 7
8 ~ 11 MHz 8 2
11 ~ 15 MHz 9
16 ~ 22 MHz 10
22 ~ 30 MHz 11 4

4. Display timing

8-digit data and load signals (8 CTL pulses) are fed, to the ICs {IC1 and IC2) for display drive of the
display unit from J13 of the LOGIC unit. Note that the data of T, (IC1) and of T, ~ T, and T5 ~ T, (IC2) are
not used.

These data for display are sent only for operations related to the display, such as when the frequency is
changed, the memory channel is switched, etc.

5. N data

Because the PLL has a 2-loop configuration, two types of N data, high (HA ~ HD) and low (LA ~ LD), are
sent from logic unit J,, to the PLL unit.
IC17 and IC18 are gate switches for data lines HA ~ HD and LA ~ LD. The data lines are commonly used
for PLL, BPF, display, etc.; therefore, the switches are switched. When the data are sent to the PLL to
prevent noises being mixed in the VCO.

Display data timing

Only 1 RESET pulse
when power
200 | switched ON
RESET —I L¢ {§—
[- 200p  [1130u[) 190 [T]140u ) 1704 ] 150 [ 190u [
40u —
CTL - 44—
S0 / e ——
g DATA T T T, Ts Ta Ts Te T,
S3 DATA DATA DATA DATA DATA DATA DATA Unused
(FSO~3) 4
s/ IC2) $—
To T, T, Ts Ta Ts Te T,
§ DATA
s3 DATA DATA DATA DATA DATA [Unused| Unused | Unused
(RSO~3) {1




N data output timing

LR)
HR
150 u 80,u|:120,u SO/IE 120u
l , ' ™ M*30u
CPS
LSB MSB
HA High
§ DATA No.1 No.2 |[No3| No4 No.B
HD (DBO~3)
LA Low
y { DATA No.1| No2 |No3 | No4 No.5
L0 \(og4~7)

Note: CPS pulse intervals are actual measured values {(clock 4 MHz).

High and low N data

High N-DATA Low N-DATA

x10M, x1M, x100K, x10K x 1K, X 100Hz, x10Hz

Disp. freq. N-DATA Disp. freq. N-DATA
0.10MHz 3960 OHz 23000
0.11MHz 3961 10Hz 23001
0.12MHz 3962 20Hz 23002
0.13MHz 3963 50Hz 23005
0.14MHz 3964 100Hz 23010
0.15MHz 3965 1kHz 23100
1MHz 4060 2kHz 23200
10MHz 4950 3kHz 23300
20MHz 5950 4kHz 23400
30MHz 6950 5kHz 23500
9.99kHz 23999

*For FM mode; N data (with display frequency as

standard)



6. Other circuits
{a} Scan circuit

This circuit is composed of Q4, IC7b and R14, and is used to control the programmed scan,
mode-selected scan, memory scan, etc. Note that R14 is the trimmer for adjustment of the scan speed.

{b} Matrix unit

This unit functions for handling signal relay between units and input matrices related to the front panel,
and generating — 10V DC supplied to the MAIN unit.
The matrices used by this unit and their operations are as follows.

Matrix table

1€ 2 RP5GOY 007

Y 0 Y1 Y 2 Y a Ys Y6 Y7 Y9
TEN MEMORY
_K_.E_Y_] Lsa r _C_H.“] MODE |REMOTE| SCAN
\ | |SELECT cLocK
| [
\ * * \ \
‘ ’ 080 )

PITCH
CLEAR

RP

: REMOTE

I

i

J OB 1
sQL

- T )
[
n
®

}
!
!
I
!
i

MC@Wer» 4> 00«C TO

AM
1 1 ‘ ) DB 2
! i cw i i
i I | |
I [ | \
! ! I I
! ! } ! 0B 3
"SCAN VFO VF ! ! —_——
START A/B A‘:g RTTY | | [
/sToP| : : : 1 :
\ \ \ \ ! ! | \,
) | | !
MEM B i ! rl= =277 o84
ORY | I |10sEC |
READ : 2 i sET
i 0 {
- | - DB 5
HA MW 1 !
MALL (DISP — ! i !
L MEMO) : 3 ;; t
N |
N { 1 |
N | It {
> 2 | i1 0B 6
MW
(MEMO ~ | I | TIMER :
DISP) : 4 :: SCAN |
|
f 1 |
i 1 —— bB7
[ S 7 I |
DIAL
PITCH

{1 YO0 — DBO ~ DB3 (TEN KEY)}

Sets frequencies by key entering of ten-key unit.
@ Y0 — DB4 (SCAN START/STOP)

Used for start and stop of scan by SCAN switch.



® Y1 — DB4 (VFO A/B)

Matrix for VFO A/B switching; CPU pin 20 becomes high level at VFO B condition.

@ Y1 — DB5 (MEMORY READ)

Matrix for VFO/M (memory) switching; CPU pin 22 becomes high level at memory read condition.

® Y2 — DB4 (VFO A = B)

Matrix for VFO A = B VFO equalization; operation is as in table below for various FUNC (function)
switch combinations.

Op'n. _ _
VFO A=8B FUNC+ A =B

When VFO A used VFOA—- VFOB | VFOB— VFO A

When VFO B used VFOB - VFOA | VFOA - VFOB

® Y2 — DB6 (MW1/DISP — MEMO)

@ Y2 - DB7 (MW2/MEMO — DISP)

The above ® and @ are matrices for memory operation by WRITE/CLEAR switch and M — VFO switch;
operation is as shown in the table below. Note that a combination of FUNC switch and WRITE switch or
M — VFO switch will erase unnecessary memory channel data, so that it becomes a biank channel.

VFO/M SW. Operation Description
WRITE VFO (A or B) data are entered into displayed memory channel.
VFO A or VFO B
M — VFO Displayed memory channel data are entered into VFO in operation
WRITE Displayed data are entered into memory channel in operation
MEMORY-CH M — VFO Displayed data are entered into VFO immediately prior to switching to memory
channel.

Y4 — DBO (LSB)

Matrix for LSB; /0 expander IC pin 19 becomes high level.

©® Y4 — DB1 (USB)

Matrix for USB; /O expander IC pin 20 becomes high level.

Y4 — DB2 (AM)

Matrix for AM; I/O expander IC pin 31 becomes high level; becomes FM mode and I/O expander IC pin
22 becomes high level by combination with FUNC switch.

@ Y4 — DB3 (CW)

Matrix for CW mode; 1/0 expander IC pin 21 becomes high level; becomes CW narrow and I/O expander
IC pin 32 becomes high level by combination with FUNC switch.

@ Y4 — DB4 (RTTY)

Matrix for RTTY mode; I/0O expander IC pin 33 becomes high level; becomes RTTY narrow and /O
expander |IC pin 34 becomes high level by combination with FUNC switch.

@ Y5 — DBO ~ DB4 (MEMORY CH.}

Y5 data supplied by custom IC of logic unit are distributed by Q8 ~ Q12 of matrix unit to DBO ~ DB4 and
a memory channel is selected. -

Memory channel| DBO DB1 DB2 DB3 DB4 |Memory channel| DBO DB1 DB2 DB3 DB4
1 0 0 0 0 0 10 1 0 0 1 0
2 1 0 0 4} 0 1" 0 1 0 1 0
3 0 1 0 0 0 12 1 1 0 1 0
4 1 1 0 0 0 13 0 0 1 1 0
5 0 0 1 0 0 14 1 1} 1 1 0
6 1 0 1 0 0 15 0 1 1 1 0
7 0 1 1 0 0 16 1 1 1 1 0
8 1 1 1 0 0 l — — — — 1
9 0 0 0 1 0 32 1 1 1 1 1




@ Y6 — DBO (MODE-SELECT SCAN)

Matrix for MODE-S switch; memory-selected scan is available when a memory channel is selected and
memory scan.

@ Y6 — DB1 (PITCH CLEAR)

Matrix for frequency steps clear input; currently used frequency steps and all below are cleared to “0”
when TS switch is switched ON.

@ Y7 - DBO (REMOTE RP)

Matrix for remote-control read pulse.

Y7 — DB1 {(REMOTE WP}

Matrix for remote-control write pulse.

Y7 — DB2 (SQL)

One pulse enters, only when squelch is ON, to identify squelch condition; used for control of each scan.
@ Y7 — DB4 ~ DB7 (DIAL PITCH 1 ~ 4)

Matrix for selection of frequency steps for distribution of Y7 data to DB4 ~ DB7 according to the TS
switch setting; BAND switch has priority.

TS SW Main dial
OFF 10-Hz steps (2 kHz/rotation)
Becomes 50-Hz steps if turned quickly.
ON 1-kHz steps (200 kHz/rotation)
Display of 100 Hz and less cleared.
Y7 - DATA Steps and
DB4 DBS DB6 DB7 BAND switching
0 0 0 0 10 Hz
0 1 1 1 50 Hz
1 0 0 0 1 kHz
0 0 1 1 BAND
@ Y9 — DBO

Matrix for scan clock; clock input during scan

@ Y9 — DB5, DB7 (10 sec. SET/TIMER SCAN)

Used as matrix for 10-second timer when scan stop, and for timer ON/OFF switching.
Note that scan stop switching (restart 10 sec. after scan stop) can be set by S1.

(c) Display unit

This unit is composed of the display tube and its driver, and the DC-DC converter.

The fluorescent display tube (DS1) is driven by IC1 and IC2; the display shows the frequency, mode,
memory channel, VFO A/B, scan, etc. by dynamic illumination.

Note that IC1 and IC2 are ICs which include the functions of data latch, clock oscillation circuit, timing
counter, segment decoder, etc. IC2 drives the memory channel display, and IC1 drives the other
displays.

C2 and C6 determine the timing of the clock oscillation circuit. The SIG signal, the TUNE signal and the
DS1 and DSO signals for dimmer are fed from the matrix unit; other signals are from the logic unit; of
these, the SCAN signal and RES signal are passed to the matrix unit.

The IC3 voltage 3 regulator produces the +5V for IC1 and IC2; the DC-DC converter (composed of T1, Q1
and Q2) produces the —5V for IC1 and IC2 and the —35V for the display tube; the AC 3.5V for the display
tube filaments is also taken out here.

After Q3 ~ Q5 are switched ON, —35V is switched at Q4, the display data latch signal (CTL) is sent from
the logic unit, and the display tube is turned off for approximately 2 seconds until reset is completed.

(d} REG unit

After noise has been removed by the line by-pass capacitors (C1 and C2), AC voltage input from J1
passes through fuse F1, through the power switch of the front panel, and is input to step-down
transformer T1.



The AC voltage stepped-down by T1 is rectified with single-phase full-wave rectification by the D1
bridge-type rectifier. After the rectified output is smoothed at C7, it becomes direct current, passes
through F2, and is led to the regulator circuit.

The regulator circuit of this unit is the closed-circuit type. Output voltage is constantly monitored and, if
there is a fluctuation, there is immediate feedback to the control circuit and the fluctuation is eliminated.
If there is a drop of output voltage, when the Q3 base voltage (voltage divided by R4 ~ R6) drops, base
current and collector current are also reduced at the same time. As a result, the voltage across R3
(connected to the emitter) drops, and the emitter and collector voltages also drop at the same time.

As a result, Q2 base voltage drops and current is increased, and collector current is also increased.
Consequently, Q1 base current is increased, collector current is also increased, and output voltage rises.
When output voltage rises, operation becomes the opposite. Note that R2 functions to reduce the Q1
load.

The regulated DC output is led to J2 and P2, passes through L1, through the front panel power switch,
and is supplied to the unit.

(e} Remote-control reception circuitry (ten key unit)

This circuitry is composed of the high-gain amplification circuit, the detection circuit and the output
waveform rectification circuit (on a 1-chip IC), and the receptor diode, level converter, etc. The IC1
output is negative polarity (high level during the no-signal condition), and is open collector output. Note

that the output waveform is as shown below.

—-- 0V

Transmission output waveform

38-kHz carrier

IC1 output waveform

+10V




SECTION 6 DISASSEMBLY

TOP COVER 20201

{Use a hexagonal wrench to remove the four knob

screws 3.}

3. Removs the front panel control knobs, etc.
4. Remove the four frame-

1. Remove the top cover. {12 set scraws D)
2. Remove the bottom cover. {6 set screws @)}

holding screws @, and

then remove the front panel frame by pulling it

forward.
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FRONT PANEL PARTS

SWITCH SUT111A6

SWITCH SUT110C2

SWITCH(1) BOARD B-862A 42620

SWITCH SUT111A7

ATT. PRE SWITCH SWL-43-16PS

BUTTON K-16A 42299

BUTTON K-16(SILVER) 42299

POWER SWITCH SDS-3P

AGC SWITCH SRU1023NC8

NB LEVEL CONTROL K12140055-1KB

SWITCH SPJ222CB2

BUTTON K-6 42039

PHONES JACK LJ035-1-2

POWER SWITCH BUTTON K-15 42288

REC JACK HSJ0779-01A

ATT. PRE BUTTON K-17 42300

FRONT DIECASTING 20154

KNOB N-65 42301

RIT CONTROL KNOB N-66 42

KNOB N-58A 42102

TUNING CONTROL KNOB N-6



DISPLAY BRACKET 42632
DISPLAY BOARD B-860A
42619

DISPLAY TUBE FIPSBM7

MATRIX BOARD B-867A 42625

SWITCH(3) BOARD B-864A 42622
SWITCH SUT110C2
SWITCH SUT111A7
BUTTON K-16A 42299
BUTTON K-16(SILVER) 42299
RF, AF CONTROL K16B10005-10KB-20KC
SQUELCH, TONE CONTROL K16C20011-10KBX3

ENCODER LA24007

PBT BOARD B-865A 42623

MEMORY CH SWITCH SBU102C

PBT. NOTCH CONTROL K12B60AOL-10KBX2
NOTCH SWITCH SPJ222CB2

WRITE CLEAR SWITCH SPJ222T43

TEN KEY UNIT

BUTTON K-6 42038

SUB CHASSIS 30381

= FRONT DIECASTING 20154

— KNOB N-65 42301

— RIT CONTROL KNOB N-66 42302
— KNOB N-58A 42102

—— TUNING CONTROL KNOB N-68 42392



CONNECTOR CONNECTIONS
MAIN UNIT

& SET SCREW % SET SCREW £ SET SCREW &
7 (A)3x6 A) 3X6 T (A) 3X6
Maxs N gl ® (A) |
COUNTERSUNK
HEADE —
L1 = =1l
Do — ;W o o REAR PANEL 30382 %?J 41
@
| ! T ¢
10 ReaR paneL | LEAD CLamp LEAD CLAMP
\ J2. U5 1 s97C4772 59TC4772
} I L =] ‘ ‘;\ 1|
I'b ST SCREW R ; SET SCREW 6
TO PLL UNIT [] ) 3X6 | (Tt (C) 3X6 1
r4-=9 —
— o
[PJ} ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ D S
il || C-—1 1 1
o S L e L A
J10 "' @ emuonr B |
j ! (OPTION) !
(MUTE) I |
e ! !
| | CHASSIS(R)
VCO CASE Tt ettt - oA _1 20200
a1114 SET SCREW [ SHIELDED CASE
) 3X6 41699
J12
=] ==
CHASSIS(L) J13 — 1@
20199 ]
F . Nt
J2 | REG HEAT SINK |- P2 —
E 421861 LS
J
3
MAIN BOARD 8 Sl [
B-858A - J6 13
(6 F— : L
e L
SET SCREW —1 |7 J5 _
(C) 3X6 J7 ® JAIE@ =
SET SCREW _ =D J1 -
(C) 3X6 [ =
B[ 7]
CHASSIS(C) SET SCREW
20198 (C) 3X6
- TO WIRING HARNESS e
TO MATRIX UNIT
J10, J13 TO MATRIX UNIT
M3X5 M3X5
COUNTERSUNK COUNTERSUNK
HEAD + HEAD +
| D|SPLAY BOARD Ni @ T —
‘ SUB CHASSIS B-860A 12
- \ 30381
I ®

FRONT DIECASTING 20154

[




CONNECTOR CONNECTIONS

e

LOGIC UNIT
D) @]
CHASSIS(R) CHASSIS(C) = ==
20200 20198
CHASSIS(L)
20199
P
= REG HEAT SINK SET SCREW SET SCREW
42438 (A) 3X6 (A) 3X6
© © [y ©
| F 4 — J2
L~
& Y7 LOGIC BOARD
B RAM UNIT B-7058
) A |
=
—_— - —
P8 E Je P
rlo1f 1
T ® Nl O
_ 4 -
J15
| s3] 28
J10
— J13
R 11 412 o
L SET SCREW —]
L—— (A) 3xe e | @m @
RN - SET SCREW SET SCREW
I P2 ] L 24 l (A) 3X6 20| /Ay 36
TO WIRING HARNESS
TO ENCODER TO MATRIX  TO DISPLAY TO DISPLAY
UNIT UNIT UNIT
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SECTION 7 ADJUSTMENTS

PLL ADJUSTMENT GUIDE

. Adjustment . Measurement Adjustment . Adjustment
Adjustment conditions Unit location value s location
2nd LO 1. | ® Mode: any PLL Connect DC voltmeter 3V MATRIX R20
output fre- e Display frequency: to J1 pin 5. |
quency — any
2. | e PBT: center MAIN Connect frequency 61.4400 MHz PLL L2
counter to R1.
—
3. PLL Connect RF milli-volt- Adjust to max- L3 ~ L5
meter to J5. imum output.
LPL 1. | @ Mode: LSB PLL Connect DC voltmeter 3V PLL L201
® Display frequency: to R202.
8.0000 MHz
2. | e Display frequency: Approx. 2V Verify
7.9999 MHz
HPL 1.| e Mode: LSB PLL Connect DC voltmeter 6.5V PLL Cc78
e Display frequency: to R46
7.9999 MHz
2. | e Display frequency: Cc88
14.9999 MHz
3. | e Display frequency: Cc97
21.9999 MHz
4. | e Display frequency: Cc107
29.9999 MHz
5. | e Display frequency: 2~3Vorless Verify
8.0000 MHz
6. | e Display frequency:
15.0000 MHz
7. | e Display frequency:
22.0000 MHz
8. | e Display frequency:
0.1000 MHz
BFO fre- 1. | e Display frequency: any MAIN Connect frequency 9.0130 MHz MAIN Cc78
quency © Mode: USB counter to R139
2. | e Mode: LSB 9.0100 MHz L20
3. | ®Mode: RTTY 9.008475 MHz L22
4. | e Mode: CW 9.0098 MHz Verify
+ 200 Hz
PLL UNIT R202 check point

R46  check point

L201

LPL  adj.

J5 check point

L5 2nd Lo
L4 output adj.
L3

L2 2nd LO output freq. adj.

Pin 5 of J1 check point

c78
css

HPL adj.
c97

C107




MATRIX UNIT

MAIN UNIT

-

1

check point

—— R20 2nd LO output freq.

adj.

BFO freq. adj.

R139 check point

L20 LSB  9.0100MHz
L22 RTTY 9.008475MHz
Cc78 USB 9.0130MHz



RECEIVER ADJUSTMENT GUIDE

. Adjustment . Measurement Adjustment . Adjustment
Adjustment conditions el location value Unit location
T o -
Connection | 1. | Connect signal gener- J—
of measur- ator (SSG) to rear ot S G
ing instru- panel ANT connector, X:e e
ment and connect speaker D
(8Q) and AF voltmeter
(AC M.M.) to EXT SP Spk'r. 1
terminal. |
SSG output value |
shows loaded condi- J
tion
Total gain 1.| e Mode: LSB AC M.M Adjust audio RF L86
® Band: 7 MHz level to max- MAIN L2 ~ 4,
® PRE AMP: ON imum. L11, L15
® RF GAIN: to extreme L16, L25
right L26
(] NOTCH OFF |
® PBT: center |
® TONE: center
e SQL: to extreme left
e AGC: FAST
® NB: ON (center)
Input -16 dBu signal
from SSG.
2. | e PRE AMP: OFF Set audio level Front panel AF GAIN
Input +34 dBu signal to2.5V.
from SSG
3. | SSG output: OFF Set noise out- MAIN | R115
(when no signal) put 30 dB
down (approx.
80 mV) from
2.5V.
S meter 1. | SSG output: OFF S meter built into unit Adjust to MAIN R147
(when no signal) where S meter
begins to
swing.
2. | SSG output: +74 dBp S9 + 40dB R142
3. | SSG output: +34 dBp | S9 Verify
4. | Repeat 1. ~ 3. Check to be sure that S meter indication is approximately +10 dB (durlng PRE) and approximately
—20 dB (during ATT).
RF UNIT

Total gain adj.

L86




RECEIVER ADJUSTMENT GUIDE

i Adjustment . Measurement Adjustment . Adjustment
Adjustment conditions Unit location value Unit location
Noise 1. | e NB: OFF MAIN Connect oscilloscope Pulse-like noise MAIN L6 ~ L8
blanker Input pulse-like noise to D3. waveform
from ANT. maximum
2. | eNB:ON Pulse-like noise L3, L4
waveform
l minimum
3. | If the 2. adjustment position is turned too much, this will affect reception sensitivity, and it will have to be
checked and total gain readjusted.
PBT fre- 1.| @ FILTER: N (narrow) MAIN Connect frequency 9.46200 MHz MAIN L12
quency ON counter to R76.
® PBT: to extreme left
2. | e PBT: center 9.46500 MHz R177
3. | ®PBT: to extreme right 9.46800 MHz = Verify
200 Hz
4. | e FILTER: OFF 9.46650 MHz R178
(normal)
e PBT: center
5. | e PBT: turn to left and Approx. £2.5 Verify
right | kHz ‘
* NOTCH 1. | Special tool is needed for adjustment; please contact our service center.
MAIN UNIT
L25
L16 R115 Total gain adj.
Check point R76
PBT adj. L12
Total gain adj. L11
L7
Noise-blanker adj. L8
L6
L4
Total gain adj.
L3
L2
Check point D3 R177 R142 S9 + 40 dB ) o
PBT adj First S indication
R178 R147 S meter adj.



FM UNIT ADJUSTMENT GUIDE

OPTION

" Adjustment : Measurement Adjustment . Adjustment
Adjustment conditions Unit location value Unit location

Reception 1. | e Display frequency: AC M.M Adjust noise Front panel AF GAIN
gain 28 MHz vicinity level to 2.5V

e PRE/ATT: PRE ON

® RF GAIN: to extreme

right

o NOTCH: OFF

© MODE: FM

© TONE: center

e PBT: center

e SQL: to extreme left

e AGC: FAST

Switch SSG output

OFF (when no signal).
@ Discrimi- | 2. | Input +14 dBy unmod- FM Connect DC voltmeter ov FM L3
nation ulated signal from between R20 (R9 side)

SSG. and the jumper resist-

ance at its left.

Note: SSG output in 2. must be zeroed-in to within 100 Hz relative to display frequency.
FM TUNE 1. | Inputa +14 dBu mod- FM Connect frequency 455 kHz Front panel Tuning

ulated signal from counter to D4. control

SSG.

2. FM TUNE LED lllumination FM R22
3. | Verification: FM TUNE LED illuminates within =1 kHz from frequency displayed at adjustment 1; LED
extinguishes if +1 kHz is exceeded; illuminates again if continued movement away.

S meter 1.| Set SSG output to Built-in S meter S9+40dB FM R6

+34 dBp.

FM UNIT
Check point D4

Discr. adj.

S-meter adj. S9+40dB R6

R22 FM tun. adj.

R9 side of R20

Check poi

Jumper resistance

nt



MAIN UNIT CIRCUIT AND VOLTAGE DIAGRAM

R29 R31I
VWV AAA
ci2 LS
L fzj\ -
mg 20 < NBON NB ON _
o C i ] - - o3
ICI cia g< D6/ D7 ci6 B4 N3OFF [ N oFr B I
. 1 L3 7 ! L > | 1 x
oo qcz2 c2e | s
3 ] _1 -
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RF UNIT CIRCUIT AND VOLTAGE DIAGRAM
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PLL UNIT CIRCUIT AND VOLTAGE DIAGRAM
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LOGIC UNIT CIRCUIT DIAGRAM

——REMO— - r—MATI
DDDDDDDD DDDD
BBBBBBBB BBBB
ST ' —p—p— 5V 76543210 7654
57 8 r R man O.I- d. l s
T ic] ic] fic ic] [ic] § 8
. a]Ls] Ls i7] Ls
o o 7 7 7 7 7
1
R
Pl ) .
UD O—— 20 Rz 1
1 - > —
Qz 5v
|T |4]64|
sE vee WAIT VCC
& 40 oaje400 == L an15sF—
~ofscx . CErTIy 25) s ani4 Je2 4
3s . oe :? 22@ y P .._)22 !
J6 !
sv [ol 37 :'2 22 12 ADI2 | :g:‘z 60| ! EP2
DLK cp L2 ADI3 4 1 Apio 1224 I (RAM UNIT)
svi o [ ] €] g cc pa_Abis j J' JINTO apo j28 :
sv2 221 52 - aps P2 '
o = bs: x4 AD7 56
° 23] 54 x3 e { <2 02 23 o ape 22—
- ¢ iz g2 T oy aos [24
| C2 R8 I C 3 AD4 52
J7 o1 «B AAA 2l i AD3 B
aTs [o] $—22 ats Y EA apz |24
YO 3dvo WREE 16| = apl P24
30 Y .!B Fl 4 7 w_R ADO 49 )
Y1 A\ RD RD
v z: N 2 DB! L inT2 §
Y3 v3 RUD 241 DAV oe7 2
Y4 O 2] vq RCK 3—030_)\ 5V oe6 b2
Y5 ;g Ys b 036 b5 }2
Y6 O 24 Y6 - bea b€
Y7 O Y7 I IF c8 W 083 ;
SPKS| @ A 22 K2 RI17 DB2 _
— 24 ;3 ~ _ ;—|} 29) RESET T
AN 5 0
R wl ‘o “cs cio 0BO
UI ovo © F A xz vroB |22 [
N‘[ !ym ZC:L cri _L< 4o MEMO J22 I
O =0 == FUNC 42
~ o clz T
2 |2 =
vSS
_ \. ) 32
Ol » |k
< ) JL
o a. 4
ol o v 9 Q3 ci3
x| 25 o 'L
<
ica) fica s |415\/
a b VoD i3
1|2 s| 4| o 9 Q
z 1c7b| 2
|1 T xS
o o34
5|4 B 4 R
st [1¢]
1C5] {ICD AAA.
8 b a R
131 3 '—
Cla
I —
J0[@08000000] J5 ®
SOWRE I OC |
RAPFP 3
eV 8
8-5



\lmc-l
o wo z
@wo
QRO 5
HTO —
wwo B
noo X

owo

G - riJJ

LLLLLLERLE

13

|

EN I Ll Y

1 1))

SN (20 3 B (2B B

=

"
2
20 ficig\e
{ ¢
T icis ) -
12
@ d /s O
] . 1IC18 \& O
d3 i b O
P —icie)a
a
9
VY Hicim)e "
s 13 < o
e Ch)" Lo
d6 S
—] , ICb|7 L3 0
az |
| ~4—HI1CIT)2 O
S| e
9 ot
- IC10 \8
5V )
5v
1C8a ©
3 ox
oo Q>
co 128
B 8
Q
[ie)
N
[*4
N J8
o
<
o 0 o
IRy ) S
a L
3 N
N D J3
z‘ b 03'— R4 .y
RA2
L RJST"
»
04 14 Raa
‘ 1Ci4 o 1B T EYERA
le2 y
FMm Ba 2 226V
D9 21 cw AG i RAT \AA ¥o)
20) (sp o Ie R48
DI 9] s ale _L RA9 an
5 YW
AM Bl 8 RSO _o
%I T M E T RS |
D 334 qrTY 2 ®
38 RTTY-N ][“5’ © I —
Yy ussce wvoo | =0
_;al;l ‘I
0 ™~ o
) 5![ 5[
5V 021

HA
HB
HC
HD
LA
L8
LC
LD
cPs

LR

v4
v3
v2
Vi

Bli
BIO
B9
B8

86
BS
B4
B3
B2
1]



MATRIX UNIT CIRCUIT AND VOLTAGE DIAGRAM
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DISPLAY UNIT CIRCUIT AND VOLTAGE DIAGRAM
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SECTION 9 IC RATINGS

uPC1037H (DOUBLE BALANCED MODULATOR)

PIN CONNECTION
Terminal no. Connection
1 Vee
2 Output 1
3 Output 2
4" GND
pguiuguugy 5 Signal Input
1 2 3 4 5 6 7 6 Bypass
7 Carrier Input
Maximum Ratings
item Symbol Rating Unit
Power supply voltage Vec g v
Package allowable loss Pp 270 mwW
Operation temperature Toer ~30 ~ +65 °C
Storage temperature Tsta ~40 ~ +125 °C
uPC1181H (AUDIO POWER AMPLIFIER)
PIN CONNECTION
1 2 3 4 5 6 7
Maximum Ratings
item Symboi Rating Unit
Peak power supply voltage (200 ms} Vec(sURGE) 40 \
Power supply voltage {when no signal} VYees 25 Vv
Power supply voltage (during operation) *1 Veez 18 Vv
Circuit current lecpeak) 45 A
Package allowable loss Po 12 W
Operation ambient temperature *2 Tops ~30 ~ +75 °C
Storage temperature Tsta —~B5 ~ +150 °C

*1 *2 Aluminum heat sink {100 X 100 x 1 mm}




uPC1373H (PRE AMP. FOR REMOTE CONTROL)

PIN CONNECTION

Output ouT 1 d
Integration capacitor  C3 2 [
Tuning coil 1 30
Peak capacitor (o] 1O
Ground GND 5[0
By-pass capacitor C1 6
Input IN O
Power supply vee 8 [0
Maximum Ratings
Item Symbol Rating Unit
Power supply voltage Voo—Vss 15.0 A
Power consumption Pp 270 mwW
Operation temperature Torr —-20 ~ +75 °C
Storage temperature Tste —-40 ~ +125 °C
puPD549C (PROGRAMMABLE DISPLAY CONTROLLER)
PIN CONNECTION BLOCK DIAGRAM
WR
_ A\
WR O——v ——0¢ 4 e o -
So O—— ———O Vv ;i — 10V Soms O—r—a] £ 5 t— Data Decimal
v 3 o memory point p——0Q DP
s 0 > OTEST (8 digits) control
S: Qe fe——0RES
> o° Data
O =0 st transfer
T Oe— —eO S0 oTL &
e Oe—] 0% g;srﬂlgﬂ | | Timing Segment | & O Sumz
Ty Oe—r L —e0 5¢ circuit counter | ] decoder :
Ta O—] ——0 S
Ts Oe—- ——»0O S RESO- I 1
e Qaee—rof P——O S5 r
) 70 =0 Sf“\ Clock Mode-set
{0V GND O——rd] le——OCTL generator N circuit
C Tom~s
Maximum Ratings
ltem Symbol Rating Unit
Power supply voltage Vae -15 ~ +0.3 \
Input voltage Vi -20 ~ +0.3 \
Output voltage Vo —-42 ~ +0.3 Vv
Operation temperature Toer -10 ~ +70 °C
Storage temperature Tsta —40 ~ +125 °C




TC4013 (DUAL D-TYPE FLIP FLOP)

PIN CONNECTION
4 13 12 11 10 9 8
nnaoooaonnn
gooooud
1 2 3 4 5 6 7
Maximum Ratings
Item Symbol Rating Unit
Power supply voltage Vob Vgg —0.5 ~ Vgg +20 \'
Input voltage Vin Vgg —0.5 ~ Vpp +0.5 \'
QOutput voltage Vout Vgg —0.5 ~ Vpp +0.5 \'
Input current lin +10 mA
Allowable loss Po 300 mwW
Storage temperature Tsta -65 ~ 150 °C
Read temperature and time TsoL 260°C - 10 sec.
4051BP (SINGLE 8-CHANNEL MULTIPLEXER/DEMULTIPLEXER)
PIN CONNECTION
16 15 14 13 12 11 10 9
anQAnQA |
OO0 uoggugong
1 2 3 4 5 6 7 8
Maximum Ratings
tem Symbol Rating Unit
Vpp—Vss -05~ 20 \
Power supply voltage
Voo—Vee -0.5~ 20 \
Control input voltage Vin Vgs —0.5 ~ Vpp +0.5 A
Switch input/output voltage Vin'Vour Vee —0.5 ~ Vpp +0.5 Y
Control input current 1N +10 mA
Input/output potential difference when ON Vio -0.5~ +0.5 v
Storage temperature Tste —65 ~ 150 °C
Read temperature and time TsoL 260°C - 10 sec.




TC4516BP (BINARY UP/DOWN COUNTER)
TC4528BP (DUAL MONOSTABLE MALTIVIBRATOR)

PIN CONNECTION

Maximum Ratings

Item Symbol Rating Unit
Power supply voltage Voo Vgs —0.5 ~ Vgg +20 \'
Input voltage Vin Vgs —0.5 ~ Vpp +0.5 \
Output voltage Vour Vgs —0.5 ~ Vpp +0.5 \
Input current lin + 10 mA
Allowable loss Po 300 mw
Storage temperature Tste —66 ~ 150 °C
Read temperature and time TsoL 260°C - 10 sec.

SN74LS02N (QUADRUPLE 2-INPUT POSITIVE NOR GATE)
SN74LS08N (QUADRUPLE 2-INPUT POSITIVE AND GATE)
SN74LS11N (TRIPLE 3-INPUT POSITIVE AND GATE)
SN74LS32N (QUADRUPLE 2-INPUT POSITIVE OR GATE)

PIN CONNECTION

10 = [ 14
20 )13
304 112
40 11
5 110
6 O [19
7O 8
Maximum Ratings
Item Symbol Rating Unit
Power supply voltage Vee -05~ +7 v
Input voltage A ) -05~ +15 \
Output voltage *1 Vo —0.5 ~ V¢c \
Operation ambient temperature Torr —20 ~ +75 °C
Storage temperature Tste —65 ~ +150 °C

*1 When output is H



SN74LS90N (DECODE COUNTER)

PIN CONNECTION

Clock input T, 1 O - 14 T, Clock input
| Rp1 2 O 13 NC |
On-line reset input | Output
Rp2 3 0 12 Qa ‘
NC 4 O 11 Qp 1
Output
vee 5 O 10 oxD |
| Spoir 6 [ 9 QB
On-line 9-set input l -
Sn9)2 8 QC
L
Maximum Ratings
ltem Symbol Rating Unit
Power supply voltage Vee 05~ +7 \
*1 ' -05~ +5.5
input voltage \)
*2 V| -05~ +15
Output voltage *1 Vo —0.5 ~ V¢c \
Operation ambient temperature Topr —-20 ~ +75 °C
Storage temperature Tsta —65 ~ +1560 °C

SN74LS175N (QUADRUPLE D-TYPE FLIP FLOP WITH RESET)

SN74LS377N (OCTAL POSITIVE EDGE-TRIGGERED D-TYPE
FLIP FLOP WITH ENABLE)

PIN CONNECTION

*1 lnputs T, and T,
*2 Inputs Rp1, Rpz Spe and Spe)2

_ YA [\ ]
R0 1 4 [0 16 vee E 1 "] 20 Ve
0w 20 o5 03 10 2 g sIRERE-t
0 3 Z D 14 03 0 3 0 7 18 8D
D0 4 ‘;7 N 13 D3 2D 4 z 17 70
o s g = b oo 20 s (] ‘j bt 70
% s Z pun 02 v e ¥ P5oeo
a7 0 N0 o2 o g Z P oed
GND 8 [] Do T 4D s O N 13 50
40 9 D 12 50
GND 10 b7
Maximum Ratings
tem Symbol Rating Unit
Power supply voltage Vee —05~ +7 \
Input voltage *1 ] —-05 ~ +15 A
Output voltage *1 Vo —-0.5 ~ V¢ \
Operation ambient temperature Torr -20 ~ +75 °C
Storage temperature Tste —65 ~ +150 °C

*1 When output is H



M50780SP (INPUT/OUTPUT EXPANDER)

PIN CONNECTION

Input/output port R {

Chip enable input CE.
Mode select input MS
Strobe data input STD

Input/output port 1 4
Input/output port 4 <

P5,
P5 16
Input/output port 5

Input/output port 2 {
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CE MS STD

So S¢ S:

RS

Ro~R,

[Controllej [ Decoder ]

[ PortR ]

4 4

40 R,
} Input/output port R

39 R,

3

&

Vss(OV)
37 s,

% S, Port select input
B s,
34 p3,
33 p3,
¥ Input/output port 3
32 P3,
31 p3,
0 7,
2% P7,

* Input/output port 7
28 P7.

%P6,
+ Input/output port 6
24 pPs,

23 P6,
2 P2,
Input/output port 2

21 P2,

Vou Vss

1 38

[ Buffer ] [Buffer | [ Buffer |

[Bufer | [ Buffer | [Buffer | [Buffer ]
[

P 4

' 4 4

£ P o

: Latch Latch Latch Latch Latch Latch Latch !
“Port | |[ Port ||| Port ||| Fort || Port || Port 1 1 Port ]
buffer buffer buffer buffer buffer buffer buffer
4 4 4 4 4 4 4
S S S UMD U, AU AN A
Plo~P1.  P2,~P2, P3,~P3, P4,~Pd, P5,~P5, P6,~P6, P7,~P7,
Maximum Ratings
tem Symbol Rating Unit
Power supply voltage Voo -03~ 15 \
Input voltage \'A Vss —0.3 ~ Vpp +0.3 v
Output voltage *1 Vo Vgs —0.3 ~ Vpp +0.3 \'
Maximum power consumption *2 Po 600 mwW
Operation ambient temperature Torr —10 ~ +70 °C
Storage temperature Tsta —40 ~ +125 °C

*1 If Vgs terminal is standard

*2 Ta-25°C




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

PIN CONNECTION

* Open collector output

GND 1
= NC unconnected
NC > O
Freq.-div'n. ratio sw. input MM 3 0
Input T 1 O
Ref. input (REF; 5 [
NC 6 O Frequency-division ratio switching input (M) and
frequency division ratio
Voo =
Output To* 5 O M L H
Freq.-div’n. ratio 1/20 1/100
Maximum Ratings
Item Symbol Rating Unit
Power supply voltage Vee 7 v
Input voltage " 2.5 \
Qutput voltage Vo 5.5 v
Power consumption Po 1.33 w
Operation ambient temperature Topr -10 ~ +75 °C
Storage temperature Tste —565 ~ +125 °C
NJM4558D (DUAL LOW NOISE AMP.)
PIN CONNECTION
5 6 7 8
MM
oy
1 2 3 4
Maximum Ratings
Item Symbol Rating Unit
Power supply voltage Voo 18 \
Input voltage Vin 15 \
Operation temperature Torr —20 ~ +75 °C
Storage temperature Tsta -40 ~ +125 °C
AN829 (DUAL ATTENUATOR)
Maximum Ratings
Item Symbol Rating Unit
Power supply voltage Vee 18 v
Control input voltage Ve v 0~86 A
Allowable loss Po 450 mw
Operation temperature Torr —-20 ~ +75 °C
Storage temperature Tsta ~65 ~ +150 °C




SECTION 10 PARTS LIST

DESCRIPTION PART NO.

[EF UNIT]
REF. NO.

C1 Ceramic
C2 Ceramic
C3 Ceramic
C4 Ceramic
C5 Ceramic
C6 Ceramic
J1 Connector
J2 Connector
J3 Connector
J4 Connector
J5 Connector
J6 Connector
P1 Connector
P2 Connector
P3 Connector
P4 Connector
P5 Connector
P6 Connector
SP1 Speaker

0.0047 50V
0.0047 50V
33P 50V
33pP 50V
68P 50V
68P 50V
AT-700

AT-700
FM-MD-RM1
T-19 (S) RED
HSJ 0779-01A
$Q-2054
(TMP-PO1X-A1) W1
TL-25H-07-B1
TL-25H-02-B1
TL-25H-02-B1
TL-25H-03-B1
52560-2A

C090K 1010851

10-1

[FRONT UNIT]
DESCRIPTION PART NO.

REF. NO.

Q1
Q2

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D13

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14

c1
C2
Cc3

J1
J2
J3
J4
J5

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11

DS1
DS2

M1
S1

S2
S3

S5

Transistor
Transistor

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

Resistor
Resistor
Resistor
Resistor
Resistor
Variable
Variable
Resistor
Resistor
Variable
Variable
Resistor
Resistor
Resistor

Ceramic
Ceramic
Ceramic

Connector
Connector
Connector
Connector
Connector

Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Connector

LED
Lamp

Meter

Switch
Switch
Switch
Switch
Switch

25C945P
25C945P

15S53
185563
158563
155563
155563
155563
155563
15563
18553
RD3.9EB2
15853

150 R50X
220 ELR25
4.7K R25
22K - R25
10K R25
K1214003W-1KB

K12B60AOL-10KB x 2

100 R25
8.2K R25

K16B10005-10KB-20KC
K16C20011-10KB x 3

100 R25
100 R25
1K ELR25

0.0047 50V
0.0047 50V
0.0047 50V

TL25P-04-L1
TLB-P05-H-B1
TLB-P07-H-B1
HSJO779-01A
HLJ0035-01-010

TL25H-07-B1
TL25H-09-B1
TL25H-05-B1
TL25H-02-B1
TL25H-12-B1
TL25H-07-B1
TL25H-05-B1
TL25H-06-B1
SMR-08V-B
SMR-03V-B
3191-04P1

SLC-26UR
BQ044-32582A

M-79

- SUT111A7

SUT111A7
SUT111A7
SUT111A7
SUT111A7




[FRONT UNIT]

REF NO.

S6

S7

S8

S9

S10
S11
$12
S13
S14
S15
S16
$17
S18
S19
S20
521
S22
S23
S24

B1
B2
B3
B4

W1
W3
w4
Wb
W6
w7
w8

DESCRIPTION PART NO.

Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch

Encorder

P.C. Board
P.C. Board
P.C. Board
P.C. Board

Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper

SUT111A7
SLW-43-16PS
SUT110C2
SUT110C2
SUT110C2
SUT111A7
SUT111A6
SUT111A6
SPJ222CB2
SPJ222CB2
SRU1023ND3
SUT110C2
SUT110C2
SUT111A7
SUT110C2
SPJ222CB2
SBU102C
SPJ222T43
SDS-3P

LA24007
B-862A
B-863A
B-864A
B-865A

JPW-02H
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A

DESCRIPTION PART NO.

[MAIN UNIT]
REF NO.

IC1 IC

IC2 IC

IC3 IC

IC4 IC

IC5 IC

1C6 IC

IC7 IC

IC8 iIC

Q1 FET

Q2 Transistor

Q3 Transistor

Q4 Transistor

Q5 Transistor

Q6 Transistor

Q7 Transistor

Q8 FET

Q9 FET

Q10 FET

Q11 Transistor

Q12 Transistor

Q13 Transistor

Q14 Transisjtor

Q156 Transistor

Q16 Transistor

Q18 Transistor

Q19 Transistor

Q20 Transistor

Q21 FET

Q22 FET

Q23 Transistor

Q24 Transistor

Q25 Transistor

Q26 Transistor

Q27 Transistor

Q28 Transistor

Q29 Transistor

Q30 Transistor

Q31 Transistor

Q32 Transistor

Q33 Transistor

Q34 Transistor

Q35 Transistor

Q36 Transistor

D1 Diode

D2 Diode

D3 Diode

D4 Diode

D5 Diode

D6 Diode

D7 Diode

D8 Diode

D9 Diode

D10 Diode

D11 Diode

D12 Diode

D13 Diode

D14 Diode

D15 Diode

D16 Diode

D17 Diode

D18 Diode

D19 Diode

10-2

ND487C1-3R
uPC1037H
TC-4051BP
uPC1037H
NJM4558D
AN829
uPC1181H
78M08

3SK74M
25C1683G
25C945P
25C945P
25C945P
25A1015Y
25C1645
3SK74M
3SK74M
3SK74M
25C763C
25C945P
25B562C
2SA1015Y
25C18150
25C18150
25A1015Y
2S5A1015Y
25C945P
3SK74M
3SK74M
25C945P
25C945P
25C945P
25C1571G
25C1740
25C945P
25C1740
25C945P
2SA1348
25B562C
25C945P
25C945P
2S5A1015Y
25C2878 (25C1636)

15553
1K60
1K60
15553
MZ3048
15853
185853
15853
15553
15863
15853
155563
15S53
155853
1858563
15853
15553
155563
15553



DESCRIPTION PART NO.

[MAIN UNITI]
REF NO.

D20 Diode
D21 Diode
D22 Diode
D23 Diode
D24 Diode
D25 Varicap
D26 Diode
D27 Diode
D28 Diode
D29 Diode
D30 Diode
D31 Zener
D33 Diode
D34 Diode
D35 Diode
D36 Diode
D37 Diode
D38 Diode
D39 Diode
D40 Diode
D41 Diode
D42 Diode
D43 Diode
D44 Diode
D45 Diode
D46 Diode
D47 Diode
D48 Diode
D49 Diode
D50 Diode
D51 Diode
D52 Diode
D53 Diode
Db4 Varicap
D55 - Diode
D56 Diode
D57 Diode
D58 Diode
D59 Diode
D60 Zener
D62 Diode
D63 Diode
D64 Zener
D65 Diode
D66 Diode
D67 Diode
D68 Zener
D69 Diode
D70 Diode
D72 Diode
D73 Diode
D74 Diode
D75 Diode
D76 Diode
D77 Diode
Fl1 MC
Fl1 MC
Fli4 Ceramic
FI5 Ceramic
Fl16 MC
X1 Xtal
X2 Xtal

15563
15853
15553
15553
15553
1SV50E
18853
15853
15553
155563
1558563
RD3.6EB1
155853
18563
155853
15S53
1585853
155853
15553
15S63
155563
155563
15553
155563
15853
155853
15853
155563
15553
15553
155853
15853
15563
FC51M
15553
15553
18553
15853
15853
RD12EB2
15553
1K60
RD6.2EB2
155563
155853
15553
RD12EB2
15553
1K60
155853
15553
155853
15S53
15563
15553

FL-70

FL-30
CFJ455K-5
CFW455IT
FL-23 9M15A

CR-1 (9.4665MHz)
CR-48 (9.0115MHz)

REF NO.

10-3

[MAIN UNIT]
DESCRIPTION PART NO.

X3
X4

L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16
L17
L18
L19
L20
L21
L22
L23
L24
L25
L26
L27
L28

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10
R11
R12
R13
R14
R156
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32

Xtal
Xtal

Coil
Coil
Coil
Coil
Coail
Coil
Coil
Coil
Coail
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil

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

CR-48 (9.0115MHz)
CR-49 (9.0145MHz)

LR-116

LS-90A

LS-90A

LS-90A
LALO4NA 101K
LS-175

LS-175

LS-175
ELO810SKI-101K
EL0810SKI-101K
LS-175

LS-133A
ELO810SKI-102K
ELO810SKI-101K
LS-20

LS-175

LS-133A

LS-17b
ELO810SKI-101K
LS-168

R65K LB4
LS-260
EL0810SKI-101K
ELO810SKI-101K

LS-175

LS-67

FL-5H 102J
FL-5H 101J

15 R25
15 R10
68 R10
100K ELR25
™ ELR25
470 ELR25
220 ELR25
22K R25
1K ELR25
100 ELR25
150K ELR25
100K ELR25
6.8K ELR25
1K ELR25
100 ELR25

68K ELR25
47K ELR25

10K ELR25
8.2K ELR25
100K ELR25
100 ELR25
100 ELR25
10K ELR25
1K R25b
22K ELR25
22K ELR25
220 ELR25
1K ELR25
47K ELR25
10K ELR25
470K R256

47K ELR25



[MAIN UNIT]

REF NO.

R33
R34
R3b
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48
R49
R50
R51
R52
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
RG6
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
R0
R91
R92
RO93
R94
R95
R96
R97

DESCRIPTION PART NO.

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Resistor

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Array

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

470 ELR25
100 R25
4.7K ELR25
10K R25b
2.2K ELR25
2.2K R25
2.2K ELR25
820 ELR25
820 ELR25
820 ELR25
3.3K ELR25
2.2K ELR25
470 ELR25
100 R2b
RM4-473

470 ELR25
100 ELR25
47K R25
470 ELR25
100 ELR25
1K ELR25
820 ELR25
820 ELR25
820 ELR25
100 ELR25
2.2K ELR25
10K ELR25
4.7K ELR25
100K ELR25
100K R25
470 ELR25
120 ELR25
3.3K ELR25
100K ELR25
100 ELR25
10K ELR25
1K R2b
33K ELR25
100K ELR25
1K R25
47K ELR25
2.2K ELR25
470 R25
47K ELR25
4.7K ELR25
6.8K ELR25
3.3K R25
4.7K ELR25
4.7K ELR25
330 ELR25
470 ELR25
330 ELR25
470 ELR25
4.7K ELR25
100 ELR25
47K ELR25
47K ELR25
100 ELR25
10K ELR25
100 ELR25
3.3K ELR25
100K R25
4.7K R25
10K ELR25

DESCRIPTION PART NO.

[MAIN UNIT]
REF NO.

R98 Resistor
R99 Array
R101 Resistor
R103 Resistor
R104 Resistor
R105 Resistor
R106 Resistor
R107 Resistor
R108 Resistor
R109 Resistor
R110 Resistor
R111 Resistor
R112 Resistor
R113 Resistor
R114 Resistor
R115 Trimmer
R116 Resistor
R117 Resistor
R118 Resistor
R119 Resistor
R121 Resistor
R122 Resistor
R123 Resistor
R124 Resistor
R126 Resistor
R127 Resistor
R128 Resistor
R130 Resistor
R131 Resistor
R132 Resistor
R133 Resistor
R134 Resistor
R13b Resistor
R136 Resistor
R137 Resistor
R138 Resistor
R139 Resistor
R140 Resistor
R141 Resistor
R142 Trimmer
R143 Resistor
R144 Resistor
R145 Resistor
R146 Resistor
R147 Trimmer
R148 Resistor
R149 Resistor
R150 Resistor
R151 Resistor
R152 Resistor
R153 Resistor
R154 Resistor
R155 Resistor
R156 Resistor
R157 Resistor
R158 Resistor
R159 Resistor
R160 Resistor
R161 Resistor
R162 Resistor
R163 Resistor
R164 Resistor
R165 Resistor
R166 Resistor

10—-4

4.7K R25
RM3-473

10K ELR25
100 R25
10K ELR25
3.3M R25
15K EFR25
4.7K ELR25
100 R25
100 R25
10K ELR25
10K ELR25
3.9K R25
470 ELR25
470 ELR25
1K HO651A
10K ELR25
47K ELR25
100 ELR25
18K ELR25
470K ELR25
470K ELR25
4.7K R25
22K R25
™ ELR25
10K ELR25
1K R25
220 R25
1K R25
1K R25
1K R25
47K R25
1K R25
47K ELR25
47K ELR25
10K ELR25
470 R25
1K R25
1K R25
47K HO651A

10M ERC14GJ
10M ERC14GJ

10K
1K
10K
100
100
12K
10K
10K
47K
3.3M
22K
100
3.3K
15K
470K
10K
10K
22K
470
1.5K
1K
15

R25
ELR25
HO651A
ELR25
ELR25
ELR25

R25
ELR25
ELR25
ELR25
ELR25

R25
ELR25

R25
ELR25
ELR25
ELR25
ELR25

R2b
ELR25
ELR25

R10



DESCRIPTION PART NO.

[MAIN UNIT]
REF NO.
R167 Resistor
R168 Resistor
R169 Resistor
R170 Resistor
R171 Resistor
R172 Resistor
R174 Resistor
R175 Resistor
R176 Trimmer
R177 Trimmer
R178 Trimmer
R179 Resistor
R180 Resistor
R181 Resistor
R182 Resistor
R183 Resistor
R184 Resistor
R185 Resistor
R186 Resistor
R187 Resistor
R188 Resistor
R189 Resistor
R190 Resistor
R191 Resistor
R192 Resistor
R194 Resistor
R195 Resistor
R196 Resistor
R197 Resistor
R198 Resistor
R200 Resistor
R201 Resistor
R202 Resistor
R203 Resistor
R204 Resistor
R205 Resistor
C1 Ceramic
C2 Barrier Lay
C3 Ceramic
Ca Ceramic
C5 Ceramic
Cé6 Tantalum
C7 Ceramic
Cc8 Barrier Lay
C9 Ceramic
C10 Ceramic
Cci Electrolytic
Ci12 Ceramic
C13 Ceramic
C14 Ceramic
C15 Ceramic
C16 Ceramic
Cc17 Ceramic
c18 Mylar
Cc19 Ceramic
C20 Ceramic
C21 Ceramic
C22 Ceramic
C23 Barrier Lay
Cc24 Ceramic
C25 Barrier Lay
C26 Ceramic
C27 Barrier Lay

2.2
100
100
22K
18K
100
10K
3.3K
10K
3.3K
4.7K
47K
47K
47K
470
2.2K
220K
22K
4.7K
10K
2.2K
22K
4.7K
47K
15K
47
47K
220
100K
10K
10K
10K
100K
220K
™
22K

3P

0.1
0.0047
0.0047
0.0047
33
0.0047
0.047
0.0047
0.0047
47
0.0047
0.0047
1P
0.0047
0.001
0.001
0.022
0.0047
0.0047
0.0047
0.0047
0.047
0.0047
0.047
0.0047
0.047

ELR25
R25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
HO651A
HOG651A
HO651A
ELR25
ELR25
ELR25
R25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
R25
ELR25
R25
R25
R25
R25
R25
R25
R25
R25
ELR25

50V
16V
50V
50V
50V
16V
50V
25V
50V
50V
10V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
25V
50V
25V
50V
25V
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[MAIN UNIT]
DESCRIPTION PART NO.

REF NO.

C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
ca1
C42
Ca4
C45
C46
C47
C48
C49
Cs0
C51
Cbh2
C53
Cbh4
Cbb
C56
Cb7
Cb8
Cb9
Cc60
Co61
C62
C63
Co4
C65
C66
Cc67
C68
C69
Cc70
C71
C72
C73
C74
C75
C76
C77
C78
C79
Cc8o
c81
C82
c83
c84
C85
Cc88
c8g
C90
Ca1
Cc92
Ca3
Cco4

Ceramic
Ceramic
Ceramic
Ceramic
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Ceramic
Ceramic
Ceramic
Electrolytic
Tantalum
Tantalum
Mylar
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Electrolytic
Ceramic
Dip Mica
Dip Mica
Ceramic
Ceramic
Ceramic
Barrier Lay
Electrolytic
Barrier Lay
Barrier Lay
Barrier Lay
Barrier Lay
Ceramic
Barrier Lay
Barrier Lay
Ceramic
Barrier Lay
Ceramic
Trimmer
Dip Mica
Ceramic
Mylar
Ceramic
Ceramic
Ceramic
Dip Mica
Trimmer
Dip Mica
Ceramic
Dip Mica
Dip Mica
Ceramic
Ceramic
Array
Electrolytic
Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic

0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
0.047 25V
0.047 25v
0.047 25V
0.047 25V
0.047 25V
0.0047 50V
0.001 50V
330P 50V
10 16V
2.2 35V
0.22 35V
0.022 50V
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
47pP 50V
0.0047 50V
10 16V
0.0047 50V
330P 50V
220P 50V
0.0047 50V
0.0047 50V
0.0047 50V
0.1 25V
10 16V
0.047 25V
0.047 25V
0.047 25V
0.047 25V
0.0047 50V
0.047 25V
0.1 16V
47pP 50V
0.1 16V
120P 50V
CTzb51C

10P 50V
0.0047 50V
0.1 50V
0.0047 50V
0.0047 50V
0.0047 50V
33P 50V
CTZ51F

51P 50V
0.0047 50V
150P 50V
150P 50V
100P 50V
0.0047 50V
CO111-32N
0.47 50V
47 10v
0.0047 50V
0.001 50V
0.0047 50V
0.0047 50V
0.0047 50V

RC2



[MAIN UNIT] [MAIN UNIT]

REF NO. DESCRIPTION PART NO. REF NO. DESCRIPTION PART NO.
C95 Ceramic 0.0047 50V J3 Connector TL-25P-07-V1
C96 Ceramic 0.0047 50V J4 Connector 5045-2A
Cc97 Ceramic 0.0047 50V J5 Connector TL-25P-03-V1
Cc98 Ceramic 100P 50V J6 Connector TL-25P-09-V1
C99 Ceramic 100P 50V J7 Connector TL-25P-03-V1
C100 Electrolytic 47 10V Jg Connector TL-25P-02-V1
c101 Ceramic 0.0047 50V Jo Connector TL-25P-06-V1
C102 Ceramic 100P 50V J10 Connector TL-25P-02-V1
C103 Ceramic 100P 50V J11 Connector TL-25P-10-V1
C104 Electrolytic 0.47 50V J12 Connector TL-25P-07-V1
C105 Ceramic 10P 50V J13 Connector TL-25P-02-V1
C106 Barrier Lay 0.047 16V
C109 Electrolytic 33 16V P1 Connector (TMP-PO1X-A1) W83
C110 Ceramic 0.0047 50V P2 Connector (TMP-PO1X-A1) W85
c1n Electrolytic 10 16V
C112 Electrolytic 47 10V S1 Switch §8S312
C113 Ceramic 0.0047 50V
C114 Electrolytic 47 10V S01 Socket 2-332095-6
C115 Ceramic 0.0047 50V
C116 Mylar 0.022 50V B1 P.C.Board B-858A
C117 Electrolytic 047 50V BP :

C118 Mylar 0.022 50V
C119 Electrolytic 47 10V
C120 Ceramic 0.0047 50V
C121 Barrier Lay 0.1 16V
C122 Mylar 0.0047 50V
C123 Electrolytic 0.47 50V
C1256 Electrolytic 0.22 50V RC2
C126 Electrolytic 220 10V
Cc127 Barrier Lay 0.1 16V
C128 Electrolytic 47 16V
C129 Electrotytic 220 10V
C130 Electrolytic 47 16V
C131 Electrotytic 470 16V
C132 Mylar 0.1 50V
C133 Electrolytic 470 16V
C134 Ceramic 0.0047 50V
C135 Barrier Lay 0.1 16V
C136 Electrolytic 0.47 50V
C137 Mylar 0.01 50V
C138 Electrolytic 220 10V
C139 Barrier Lay 0.1 16V
C140 Barrier Lay 0.1 16V
C141 Barrier Lay 0.047 25V
C142 Ceramic 0.0047 50V
C143 Ceramic 0.0047 50V
C144 Electrolytic 22 16V
C145 Ceramic 0.0047 50V
C146 Electrolytic 10 16V
Cc147 Electrolytic 047 50V
C148 Ceramic 0.0047 50V
C149 Ceramic 0.0047 50V
C150 Barrier Lay 0.1 16V
C151 Electrolytic 22 16V
C152 Electrolytic 100 10V
C1563 Electrolytic 10 16V
C154 Ceramic 0.0047 50V
C1556 Ceramic 0.0047 50V
C156 Electrolytic 2.2 50V RC2
C157 Barrier Lay 0.1 16V
C158 Barrier Lay 0.1 16V
J1 Connector TL-25P-06-V1
J2 Connector TL-25P-03-V1
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[RF UNIT]

REF NO.

1C1
1C2

Q1
Q2
Qa3
04
Q5
Q6
Q7
Q8
Q9
Q10

D1

D2

D3

D4

D5

D6

D7

D8

D9

D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D29
D30
D31
D32
D33
D34
D35
D36

FI1

L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13

DESCRIPTION PART NO.

IC
IC

Transistor
Transistor
FET
FET
FET
FET
Transistor
FET
FET
Transistor

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

MC

Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil

BAG18
BAG18

25C3402
25C3402
25K125
25K125
25K125
25K125
25C2053
3SK74M
25K49H2
2SC3402

185563
155853
15553
155853
15853
15553
15853
185853
15853
15553
18S53
18853
15853
15853
185853
15553
155853
15853
15553
15553
MI1204
M1204
15853
185853
18553
15553
15553
15553
18S53
18553
18S63
15853
15553
15553

FL-64

LA-245

LA-256

LB4 3R3

LB4 3R9
ELO810SKI-102K
EL0810SKI-102K
FL5H 101K

LB4 R36

LB4 R30

LB4 R36

LB4 R34

FL5H 101K

LB4 R54

DESCRIPTION PART NO.

[RF UNIT]
REF NO.

L14 Coil
L15 Coil
L16 Coil
L17 Coil
L18 Coil
L19 Coil
L20 Coil
L21 Coil
L22 Coil
L23 Coil
L24 Coil
L25 Coil
L26 Coil
L27 Coil
L28 Coil
L29 Coil
L30 Coil
L31 Coil
L32 Coil
L33 Coil
L34 Coil
L35 Coil
L36 Coil
L37 Coil
L38 Coil
L39 Coil
L40 Coil
L41 Coil
L42 Coil
L43 Coil
L44 Coil
L45 Coil
L46 Coil
L47 Coil
L48 Coil
L49 Coil
L50 Coil
L51 Coil
L52 Coil
L53 Coil
L54 Coil
L55 Coil
L56 Coil
L57 Coil
L58 Coil
L59 Coil
L60 Coil
L61 Coil
L62 Coil
L63 Coil
L64 Coil
L65 Coil
L66 Coil
L67 Coil
L68 Coil
L69 Coil
L70 Coil
L74 Coil
L75 Coil
L76 Coil
L77 Coil
L78 Coil
L79 Coil
L80 Coil

10-7

LB4 R50

LB4 R50

LB4 R50

FL5H 101K

LB4 R83

LB4 R70

LB4 R65

LB4 R54

FL5H 101K
ELO810SKI-1ROK
EL0810SKI-1ROK
LB4 R83

LB4 R70

FL5H 101K
EL0810SKI-1R2K
ELO810SKI-tR2K
ELO810SKI-1R2K
ELO0810SKI-1ROK
FL5H 101K
EL0810SKI-1R8K
ELO810SKI-1R8K
ELO810SKI-1R5K
ELO810SKI-1R5K
FL5H 101K
ELO810SKI-1ROK
ELO810SKI-2R2K
ELO810SKI-1R8K
ELO810SKI-1R8K
FL5H 102K

LB4 R83
ELO810SKI-3R3K
ELO810SKI-2R7K
ELO810SKI-2R7K
FL5H 102K

LB4 6R2

LB4 5R1

LB4 4R3

LB4 3R6

FL5H 102K

LB4 5R1

LB4 6R2
ELO810SKI-102K
FL5H 102K
ELO810SKI-220K
EL0810SKI-220K
EL0810SK1-101K
EL0810SKI-101K
ELO810SKI-101K
ELO810SKI-101K
ELO810SKI-101K
ELO810SKI-101K
ELO810SKIi-101K
ELO810SKI-101K
ELO810SKI-102K
ELO810SKI-102K
ELO810SKI-102K
ELO810SKI-102K
LR-129

LR-130

LR-129

LS-198

LB4 R156

LB4 R50

FL5H 101K



" [RF UNIT] [RF UNIT]

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

L81 Coil LA-233 R52 Array 10K RM6

L82 Coil LA-235 R53 Array 10K RM6

L83 Coil LS-254 R54 Resistor 10K ELR25
L84 Coil LS-264 R565 Resistor 100 EL.R25
L85 Coil LS-254 R56 Resistor 100 ELR25
L.86 Coil LS-114 R57 Resistor 100K ELR25
L87 Coil ELO810SKI-102K R58 Resistor 220 ELR25
.89 Coil LA-236 R59 Resistor 22 R25
L90 Coil LA-256 R60 Resistor 330 ELR25
L91 Coil LB4 R41 R61 Resistor 330 ELR25
L92 Coil BTO1RN1-A61 R62 Resistor 330 ELR25
L93 Coil LALO3NA100K R63 Resistor 4.7K ELR25

R64 Resistor 10K ELR25

R1 Resistor 470 ELR25 R65 Resistor 3.3K R25
R2 Resistor 100 ELR25 R66 Resistor 47 R10
R3 Resistor 100 R25

R4 Resistor 100 R25 C1 Barrier Lay 0.047 25V
R5 Resistor 100 R25 C3 Ceramic 33P 50V
R6 Resistor 100 R25 Cca Ceramic 100P 50V
R7 Resistor 100 R25 C5 Ceramic 12P 50V
R8 Resistor 100 R25 Cé6 Ceramic 75P 50V
R9 Resistor 100 R25 Cc7 Barrier Lay 0.1 16V
R10 Resistor 100 R25 C8 Barrier Lay TBD04V182K-L0B
R11 Resistor 27 ELR25 co Barrier Lay UAT05X562K
R12 Resistor 27 R25 C10 Barrier Lay TBD04V152K-L0OB
R13 Resistor 33 ELR25 cn Barrier Lay 0.1 16V
R14 Resistor 100 R25 C13 Ceramic 160P boVv
R15 Resistor 100 R25 C14 Ceramic 56P 50V
R16 Resistor 220 ELR25 C15 Ceramic 100P 50V
R17 Resistor 100 R25 C16 Ceramic 330P 50V
R18 Resistor 100 R25 Cc17 Barrier Lay UFDO8SA821K-L2A
R19 Resistor 100 R25 C18 Ceramic 120P 50V
R20 Resistor 22K ELR25 c19 Barrier Lay 0.047 25V
R21 Resistor 100K R25 C20 Barrier Lay 0.047 25V
R22 Resistor 39 ELR25 c21 Barrier Lay 0.047 25V
R23 Resistor 10 ELR25 C22 Ceramic 220P 50V
R24 Resistor 39 ELR25 Cc23 Ceramic 24P 50V
R25 Resistor 100K R25 C24 Ceramic 120P 50V
R26 Resistor 22K ELR25 C25 Ceramic 220P 50V
R27 Resistor 22K ELR25 C26 Barrier Lay TBD04V122K-L0OB
R28 Resistor 22 ELR25 Cc27 Ceramic 150P 50V
R29 Resistor 100 R25 C28 Barrier Lay 0.047 25V
R30 Resistor 150 R25 Cc29 Barrier Lay 0.047 25V
R31 Resistor 470 ELR25 C30 Ceramic 390P 50V
R32 Resistor 470 ELR25 C31 Ceramic 39P 50V
R33 Resistor 22 R25 C32 Ceramic 220pP 50V
R34 Resistor 470 R25 C33 Ceramic 220P 50V
R35 Resistor 680 ELR25 C34 Barrier Lay TBD04V222K-L0B
R36 Resistor 8.2K ELR25 C35 Ceramic 180P 50V
R37 Resistor 560 R25 C36 Barrier Lay 0.047 25V
R38 Resistor 100 R25 C37 Barrier Lay 0.047 25V
R39 Resistor 68 ELR25 C38 Ceramic 390P 50V
R40 Resistor 33 ELR25 C39 Ceramic 51P 50V
R41 Resistor - 220 ELR25 C40 Ceramic 150P 50V
R42 Resistor 470 ELR25 Ca1 Ceramic 330P 50V
R43 Resistor 10K ELR25 C42 Barrier Lay TBD04V222K-L0OB
R44 Resistor 100K R25 C43 Ceramic 300P 50V
R45 Resistor 220 R25 C44 Barrier Lay 0.047 25V
R46 Resistor . 100 R25 C45 Barrier Lay 0.047 25V
R47 Resistor 2.2 ELR10 C46 Barrier Lay UFDO08SA681K-L24
R48 Resistor 2.2 ELR10 ca7 Ceramic 82P 50V -
R49 Resistor 10K ELR25 C48 Ceramic DD109SL511J50V2
R50 Resistor 10K ELR25 c49 Ceramic DD109SL471J50V2
R51 Resistor 2.2K ELR25 C50 Barrier Lay TBDQO5V272K-L0B
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[RE UNIT] | | [RE UNIT]

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

Cbh1 Ceramic 390P 50V C119 Barrier Lay 0.1 16V

C52 Barrier Lay 0.047 25V C120 Ceramic 10P 50V

C53 Barrier Lay 0.047 25V ci21 Barrier Lay 0.1 16V

Ch4 Barrier Lay UFDO8SA821K-L2A C122 Ceramic 39P 50V

C56 Ceramic 100P 50V C123 Ceramic 39P 50V

C57 Barrier Lay UFD08SAG81K-L2A ci24 Ceramic 220P 50V

C58 Barrier Lay TBD04V102K-L0OB C125 Ceramic 0.001 50V

C59 Barrier Lay TBDO6V562K-L2A C126 Ceramic 0.001 50V

C60 Barrier Lay UFDO0O8SA5L61K-L2A Cc127 Ceramic 27P 50V

C61 Barrier Lay 0.047 25V C128 Ceramic 6P 50V

C62 Barrier Lay 0.047 25V C129 Ceramic 51P 50V

C63 Barrier Lay UAT04X122K C130 Ceramic 16P 50V

Co64 Ceramic 180P 50V C131 Ceramic 43P 50V

C65 Barrier Lay TBD04V102K-LOB C132 Ceramic 12P 50V

C66 Barrier Lay UAT04X152K C133 Ceramic 10P 50V

C67 Barrier Lay UATO06X 123K C134 Ceramic 3P 50V

C68 Barrier Lay TBD04V102K-L.0B C135 Ceramic 0.001 50V

C69 Barrier Lay 0.047 25V C136 Ceramic 0.001 50V

C70 Barrier Lay 0.047 25V C137 Ceramic 0.0047 50V

Cc71 Barrier Lay TBD04V152K-L0B C138 Ceramic 0.0047 50V

C72 Ceramic 200P 50V C139 Ceramic 6P 50V

C73 Barrier Lay TBD04V152K-L0B C140 Ceramic 0.0047 50V

C74 Barrier Lay UAT04X 182K C141 Barrier Lay 0.047 25V

C75 Barrier Lay UATO6X 183K C142 Ceramic 3P 50V

C76 Barrier Lay TBD04V122K-LOB C143 Ceramic 0.0047 50V

C77 Barrier Lay 0.047 25V C144 Ceramic 470P 50V

C78 Barrier Lay 0.047 25V C145 Barrier Lay 0.047 25V

C79 Barrier Lay TBD04V222K-LOB C146 Electrolytic 2.2 50V

C80 Ceramic 300P 50V C147 Ceramic 51P 50V

C81 Barrier Lay TBD04V222K-LOB c148 Ceramic 39P 50V

C82 Barrier Lay TBD04V182K-L0OB C149 Ceramic 51P 50V

C83 Barrier Lay TBDO8V123K-L2A C150 Ceramic 20P 50V

C84 Barrier Lay TBD04V152K-L0OB C151 Ceramic 68P 50V

C85 Barrier Lay 0.047 25v C152 Ceramic 68P 50V

C86 Barrier Lay 0.1 16V C153 Ceramic 120P 50V

Cc87 Electrolytic 1 50V BP C154 Ceramic 120P 50V

Cc88 Barrier Lay TBDO5V332K-L0OB C155 Electrolytic 0.47 50V RC2
C89 Ceramic 390P 50V C156 Electrolytic 0.47 50V RC2
C90 Barrier Lay TBD0O5V332K-L.0B C157 Electrolytic 10 16V

Cco1 Barrier Lay 0.047 25v C158 Electrolytic 10 16V RC2
Cc92 Barrier Lay 0.1 16V C159 Electrolytic 1 50V RC2
Ca3 Barrier Lay 0.1 16V C160 Electrolytic 1 50V RC2
Cco4 Electrolytic 10 16V C161 Barrier Lay 0.1 16V

C95 Barrier Lay 0.1 16V C162 Barrier Lay 0.1 16V

C96 Barrier Lay TBDO6V822K-L2A Cc163 Barrier Lay 0.1 16V

Cc97 Barrier Lay TBD04V102K-LOB C1e64 Barrier Lay 0.1 16V

Cc98 Barrier Lay TBDO6V682K-L2A C165 Barrier Lay 0.1 16V

Cc99 Array B8ZCO111N-32N C166 Barrier Lay 0.1 16V

c100 Array B8ZCO111N-32N c167 Electrolytic 1 50V RC2
c10 Array B8ZCO111N-32N C168 Electrolytic 2.2 50V RC2
C103 Barrier Lay 0.047 25V. C169 Ceramic 470P 50V
C104 Barrier Lay 0.1 16V

C105 Barrier Lay 0.1 16V RL1 Relay FBR21D12-P

C106 Electrolytic 1 50V BP

Cc107 Barrier Lay 0.047 25V J1 Connector TMP-JO1X-V1

c108 Barrier Lay 0.1 16V J2 Connector HSJ0805-01-020
C109 Barrier Lay 0.047 25V J3 Connector TL-25P-02-V1

C110 Barrier Lay 0.1 16V Ja Connector TMP-JO1X-V1

C111 Barrier Lay 0.047 25V J5 Connector TL-25P-03-V1

C112 Barrier Lay 0.047 25V J6 Connector TL-25P-07-V1

C113 Barrier Lay 0.047 25V J7 Connector TL-25P-04-V1

C114 Barrier Lay 0.047 25V Jg Connector TL-25P-02-V1

C1156 Barrier Lay 0.047 25V

Cc118 Barrier Lay 0.1 16V P1 Connector TMP-PO1X-A1
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DESCRIPTION PART NO.

[RF UNITI]

REF NO.
B1 P. C. Board
W3 Jumper
w4 Jumper
W5 Jumper
W6 Jumper
W7 Jumper
w8 Jumper
w9 Jumper
W10 Jumper
W11 Jumper
W12 Jumper
W13 Jumper
w14 Jumper
W15 Jumper
W16 Jumper
w17 Jumper
w18 Jumper
W19 Jumper
w20 Jumper
W21 Jumper
W22 Jumper
w23 Jumper
W24 Jumper
W25 Jumper
W28 Jumper
w29 Jumper
W30 Jumper
w31 Jumper
W32 Jumper
W33 Jumper
W34 Jumper
W35 Jumper
W36 Jumper
w37 Jumper
S1 Switch

B-859A

IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02H
IPS-1041-4
1PS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
1PS-1041-4
1PS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02H
IPS-1041-4
JPW-02H
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02A
JPW-02A
JPW-02A
JPW-02A
HSW0474-01050

REF NO.
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[LOGIC UNIT]
DESCRIPTION PART NO.

IC1
IC2
IC3
IC4
IC5
IC6
i1c7
IC8
1C9
1C10
IC11
IC12
IC13
IC14
IC17
IC18
IC19

o1
Q2
a3
04
Q5
Q6
Q7
o8
Q9
Q11
Q12
Q13
Q14
Q15
Q16

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D36

X1

IC
IC
iC
iC
ic
IC
iIC
IC
iIc
iIc
IC
IC
IC
IC
IC
IC
IC

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

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

Ceralock

wA78MO5
RP5GO1 007
uPD7801G 114
SN74LS08N
SN74LS32N
SN74LS02N
40138
TC45288P
SN74LS377N
SN74LS11N
SN74LS175N
BAG18

BAG18
M50780SP
SN74LS08N
SN74LS08N
UwA78L82 AWC

2SA1048Y
2S5A1048Y
2S5A1048Y
2SC2458GR
25C2458GR
2SA1348
2S5A1348
25A1348
2SA1348
2SA1348
25A1348
25A1348
2SA1348
25A1348
25A1348

155853
1SS53
18553
15553
155563
185853
15553
155563
15553
15853
155853
185853
15553
15853
15853
15563
155853
1SS53
1SS53
15553
15553
15853
15553
15S563
155563
185853
18853

CSA400MT



[LOGIC UNIT] [LOGIC UNIT]

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

L1 Coil FL5H 102K C1i5 Electrolytic 1 50V BP

L3 Coil BTO1RN1-AB1 Cc17 Barrier Lay 0.1 16V

L4 Coil FL5H 102K Cc18 Electrolytic 47 10V

L6 Coil FL5H 102K C19 Barrier Lay 0.1 16V

L7 Coil FL5H 102K C20 Array B8ZC0111-32N

L8 Coil FL5H 102K Cc21 Ceramic 470P 50V

L9 Coil FL5H 102K C22 Ceramic 0.001 50V

L10 Coil FL5H 102K C23 Barrier Lay 0.1 16V
C24 Ceramic 0.0022 50V

R1 Resistor 47K ELR25 C25 Ceramic 0.001 50V

R2 Resistor 47K R25 Cc27 Array B5RC0124-32N

R3 Resistor 10K ELR25 Cc28 Array B7ZC0711-32N

R4 Resistor 47K ELR25 Cc29 Array B7ZC0711-32N

R5 Resistor 470 ELR25 C30 Barrier Lay 0.1 16V

R6 Array RM-4 104 C31 Barrier Lay 0.1 16V

R7 Resistor 120K ELR25 C32 Barrier Lay 0.1 16V

R8 Resistor 10K R25

R10 Resistor 47K R25 J2 Connector TL-25P-10-V1

R11 Resistor 3.3M ELR25 J3 Connector TL-25P-12-V1

R12 Resistor ™ ELR25 J4 Connector TL-25P-05-V1

R13 Resistor 33 ELR25 J5 Connector TL-25P-11-V1

R14 Trimmer ™ H1051C J6 Connector TL-25P-06-V1

R15 Resistor 220K ELR25 J7 Connector TL-25P-10-V1

R16 Resistor 47K ELR25 J8 Connector TL-25P-04-V1

R17 Resistor ™ R25 J10 Connector TL-25P-09-V1

R18 Resistor ™ R25 J11 Connector TL-25P-11-V1

R19 Resistor 47K R25 J12 Connector TL-25P-08-V1

R20 Resistor 10 R50 J13 Connector TL-25P-10-V1

R22 Array RM-8 472 J14 Connector TL-25P-08-V1

R23 Resistor 68K ELR25 J15 Connector TL-25P-08-V1

R24 Resistor 4.7K ELR25 J16 Connector 3022-128

R25 Resistor 10K R25 J17 Connector 3022-08B

R26 Resistor 1K ELR25

R27 Array RM-4 472 B1 PC. Board B-705B

R28 Resistor 47K ELR25 RAM UNIT EX-314

R41 Resistor 10K R25

R42 Resistor 10K R25 W15 Jumper IPS-1041-4

R43 Resistor 10K R25 W16 Jumper JPW-02A

R44 Resistor 10K R25 W17 Jumper JPW-02H

R45 Resistor 10K R25 w19 Jumper JPW-02H

R46 Resistor 10K R25 W20 Jumper JPW-02A

R47 Resistor 10K R25 w21 Jumper IPS-1041-4

R48 Resistor 10K R25 W22 Jumper IPS-1041-4

R49 Resistor 10K R25 W23 Jumper JPW-02H

R50 Resistor 5.6K R25 W24 Jumper JPW-02A

R51 Resistor 5.6K R25 W25 Jumper JPW-02A

R53 Resistor 1.2K ELR25 W26 Jumper IPS-1041-4

R54 Resistor 10K R25 w27 Jumper IPS-1041-4

R55 Resistor 10K R25 w28 Jumper IPS-1041-4
w29 Jumper IPS-1041-4

C1 Electrolytic 33 16V W30 Jumper 1IPS-1041-4

C2 Barrier Lay 0.1 16V W31 Jumper JPW-02H

C3 Barrier Lay 0.1 16V W32 Jumper IPS-1041-4

Cc4 Electrolytic 47 10V W33 Jumper IPS-1041-4

C5 Electrolytic 1 50V W34 Jumper JPW-02H

C6 Barrier Lay 0.1 16V W35 Jumper JPW-02A

Cc7 Mylar 0.0022 50V W36 Jumper JPW-02H

Cc8 Mylar 0.001 50V W37 Jumper JPW-02A

C9 Mylar 0.001 50V W38 Jumper JPW-02A

Cc10 Barrier Lay 0.1 16V W39 Jumper JPW-02H

c1 Ceramic 33P 50V w40 Jumper JPW-02A

C12 Ceramic 33P 50V w41 Jumper JPW-02A

C13 Barrier Lay 0.1 16V W42 Jumper JPW-02H

Cc14 Barrier Lay 0.047 25V w43 Jumper IPS-1041-4

10-11



DESCRIPTION PART NO.

[LOGIC UNIT]
REF NO.
w44 Jumper
w45 Jumper
W46 Jumper
W47 Jumper
w48 Jumper
W49 Jumper
W50 Jumper
W51 Jumper
W52 Jumper
W53 Jumper
W54 Jumper
W55 Jumper
W56 Jumper
W57 Jumper
W58 Jumper
W59 Jumper
w60 Jumper
W61 Jumper
W63 Jumper
we4 Jumper
W65 Jumper
W66 Jumper
we7 Jumper
w68 Jumper
W69 Jumper
w70 Jumper
W71 Jumper
W72 Jumper
W73 Jumper
W74 Jumper
W75 Jumper
W76 Jumper
W77 Jumper
W78 Jumper
w79 Jumper
w8o Jumper
w81 Jumper
w8a2 Jumper
w83 Jumper
w8g4 Jumper
W85 Jumper
W86 Jumper
wsa7 Jumper
was Jumper
w89 Jumper
Wo0 Jumper
Wo1 Jumper
W92 Jumper
W93 Jumper
wo4 Jumper
W95 Jumper
W96 Jumper

JPW-02A
JPW-02H
JPW-02H
IPS-1041-4
IPS-1041-4
JPW-02A
JPW-02A
JPW-02H
JPW-02H
JPW-02H
JPW-02A
JPW-02A
JPW-02A
JPW-02A
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02H
JPW-02A
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A
IPS-1041-4
JPW-02H
JPW-02H
JPW-02H
IPS-1041-4
IPS-1041-4
1PS-1041-4
JPW-02A
JPW-02A
JPW-02A
IPS-1041-4
JPW-02A
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02A
JPW-02H
JPW-02H
IPS-1041-4

REF NO.

10—-12

[PLL UNIT]
DESCRIPTION PART NO.

IC1
IC2
IC3
IC4
IC5
IC7
IC8
1C201
1C202
1C203
1C204

(0}
Q2
a3
Q4
Q5
Q6
Q7
Qs
Q9
Q10
an
Q13
014
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
Q26
Q201
Q202

D1
D2
D4
D5
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D201

Fi1

X1

IC
IC
IC
IC
IC
IC
IC
IC
IC
IC
IC

Transistor
Transistor
Transistor
Transistor
FET

FET

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
FET

Transistor
Transistor
FET

FET

FET

FET

Transistor
Transistor
Transistor
Transistor
Transistor
FET

Transistor

Varicap
Zener
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Varicap
Varicap
Varicap
Varicap
Diode
Diode
Diode
Diode
Zener
Varicap

MC

Xtal

M54929pP
Mb4466L
uPC1037H
uPC1037H
SN74LS90N
TA78LO08BAP
7805
M54929P
M54466L
SN74LS90N
Mb4459L

25C945P
25C945pP
25C945P
25C945P
2SK30A-Y
2SK30A-Y
25C1571G
2SA1015Y
25C945P
25C945R
25C383TM
25C3399
25C383TM
25K241-Y
25C383TM
25C383TM
25K192A-GR
2SK192A-GR
2SK192A-GR
2SK192A-GR
25C383TM
25C383TM
25C945P
2SC383TM
25C383TM
25K192A-GR
2SC763C

1SV50-E
RD5.1EB2
155853
15553
15553
155853
15553
1SS53
18S53
FCb2M
1SV50-E
1SV50-E
1SV50-E
155853
155853
15553
15853
RD5.1EB2
1SV50-E

FL-69 (30M15A)

CR-21 (30.72MHz)



[PLL UNIT]

DESCRIPTION PART NO.

REF NO.

L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16
L17
L18
L19
L20
L21
L22
L23
L24
L25
L26
L27
L28
L29
L30
L201
L202
L203
L204
L205
L206

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R17
R18
R19
R20
R21
R22
R24
R25
R26
R27
R28
R29
R30
R31
R32

Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil
Coil

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

LW-19
LS-94
LS-114
LS114
LS-114

LALO4ANA1T02K
ELO810SKI-101

LS-162

LA-244
LA-254

LB4 R36
LB4 R23

LW-17

FL5H101K
FL5H101K

LR-79
LB-135
LW-19
LR-79
LB-135
Lw-19
LR-79
LB-135
LW-19
LR-79
LB-135
LW-19

BTOT1RN1-A61

LALO3NAR56M

LALOANA101K

LB-113
LW-19

FL5H 101K

LALO4ANA101K
LALO4ANA101K
LALO4ANA1T01K

1K
2.2K
4.7K
10K
470
220
47
47
100
15K
1K
470
10K
220
22K
100
8.2K
1K
100
100
470
220
100
47
3.3K
47K
10K

R25
ELR25
ELR25
ELR25
ELR25
ELR25

R25
ELR25
ELR25
ELR25

R25
ELR25
ELR25
ELR25
ELR25
ELR25

R25

R25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25
ELR25

DESCRIPTION PART NO.

[PLL UNIT]
REF NO.

R33 Resistor
R34 Resistor
R35 Resistor
R37 Resistor
R38 Resistor
R39 Resistor
R40 Resistor
R41 Resistor
R42 Resistor
R43 . Resistor
R44 Resistor
R45 Resistor
R46 Resistor
R47 Resistor
R48 Resistor
R49 Resistor
R50 Resistor
R52 Resistor
R53 Resistor
R54 Resistor
R56 Resistor
Rb57 Resistor
R58 Resistor
R59 Resistor
R60 Resistor
R61 Resistor
R62 Resistor
R63 Resistor
R64 Resistor
R65 Resistor
R66 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
R79 Resistor
R80 Resistor
R81 Resistor
R82 Resistor
R83 Resistor
R84 Resistor
R85 Resistor
R86 Resistor
R87 Resistor
R88 Resistor
R89 Resistor
R90 Resistor
R91 Resistor
R92 Resistor
R93 Resistor
R94 Resistor
R95 Resistor
R96 Resistor
R97 Resistor
R98 Resistor
R99 Resistor

10-13

10K
220
220
2.7K
390
3.3K
4.7K
1.8M
1K
1.2K
47K
1K
4.7K
100
2.2K
2.2K
10K
27K
22K
22K
100K
100K
150
3.3K
100K
100K
150
3.3K
100K
100K
150
3.3K
100K
100K
150
3.3K
180
33
4.7K
220
330
22
220
22K
100
560
10K
47K
10K
220
10K
100
100
220
22K
10K
470
47
10K
10K
10K
10K
47K
47K

ELR25
ELR25
ELR25
ELR25
ELR25

R2b
ELR25
ELR25
ELR25
ELR25
ELR25

R25

R25

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

R25
ELR25
ELR25
ELR25
ELR25
ELR25

R25

R25

R25

R25

R25

R25



[PLL UNIT]

REF NO.

R100
R101
R103
R105
R106
R107
R109
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218

C2

C3

C4

C5

C6

c7

c8

(03¢)

c10
cn
C12
C17
Cc19
C20
c21
C22
C23
C24
C25
C26
C27
C29
C30
Cc31
C32
C33
C34
C35
C36
C37
C39
C40
Cca
C42
C43
Ca4
C45
C46

DESCRIPTION PART NO.

.Resistor

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

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

SRW 1P 10

120 R50
47 ELR25
1K R25
47K ELR25
47K ELR25
33K ELR25
10K ELR25
1K R25
2.7K ELR25
33K ELR25
10K ELR25
470K ELR25
470K ELR25
180 ELR25
160 ELR25
56K ELR25
1.2K  ELR25
330 ELR25
160 R25
4.7K R25
2.2K R25
27K ELR25
27K ELR25
390 ELR25
0.0047 50V
10P 50V
0.0047 50V
10 16V
82pP 50V
0.0047 50V
82pP 50V
10P 50V
68P 50V
47pP 50V
100P 50V
0.0047 50V
0.001 50V
0.001 50V
0.0047 50V
8P 50V
1P 50V
8P 50V
1P 50V
8P 50V
0.047 25V
470P 50V
470P 50V
0.1 16V
0.0047 50V
47 10v
0.0047 50V
6P 50V
6P 50V
0.0047 50V
47pP 50V
0.0047 50V
0.001 50V
0.0047 50V
43P 50V
51P 50V
82pP 50V
15P 50V

CH

TH

TH

DESCRIPTION PART NO.

[PLL UNIT]

REF NO.
C47 Ceramic
C48 Ceramic
C49 Ceramic
C50 Ceramic
Ch1 Ceramic
CH2 Ceramic
C53 Ceramic
Ch4 Ceramic
Cbh5 Ceramic
Ch6 Ceramic
C57 Ceramic
Ch8 Ceramic
C59 Ceramic
ce60 Ceramic
C62 Ceramic
C63 Ceramic
Cc64 Electrolytic
C65 Array
C66 Electrolytic
c67 Barrier Lay
C68 Barrier Lay
C69 Ceramic
C70 Ceramic
C71 Electrolytic
C72 Electrolytic
C73 Ceramic
C74 Barrier Lay
C75 Electrolytic
C76 Ceramic
Cc77 Ceramic
C78 Trimmer
C79 Ceramic
Cc80 Ceramic
C81 Ceramic
c82 Ceramic
Cc83 Ceramic
c84 Ceramic
C85 Barrier Lay
C86 Ceramic
Cc87 Ceramic
C88 Trimmer
C89 Ceramic
C90 Ceramic
Co Ceramic
C92 Ceramic
C93 Ceramic
Co4 Ceramic
C95 Ceramic
C96 Ceramic
C97 Trimmer
C98 Ceramic
C99 Ceramic
C100 Ceramic
C101 Ceramic
C102 Ceramic
C103 Ceramic
Cc104 Barrier Lay
C105 Ceramic
C106 Ceramic
c107 Trimmer
C108 Ceramic
C109 Ceramic
C110 Ceramic
C111 Ceramic

10-14

62pP 50V
150P 50V
120P 50V
56P 50V
330P 50V
68P 50V
150P 50V
0.0047 50V
0.0047 50V
0.001 50V
0.0047 50V
0.0022 50V
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
47 10V
B7Z2C0717-32N
47 10V
0.047 25V
0.1 16V
330P 50V
0.001 50V
1 50V
100 10V
0.0047 50V
0.047 25V
0.47 50V
56P 50V
24P 50V
CTZ51C

56P 50V
12P 50V
12P 50V
0.0047 50V
1P 50V
0.0047 50V
0.047 25V
56P 50V
15P 50V
CTz51C

47P 50V
12P 50V
12P 50V
0.0047 50V
1P 50V
0.0047 50V
47pP 50V
10P 50V
CTZ51A

47pP 50V
12P 50V
8P 50V
0.0047 50V
1P 50V
0.0047 50V
0.047 25V
39pP 50V
7P 50V
CTz51A

33p 50V
12P 50V
5p 50V
0.0047 50V

B.P

CH
CH
CH

CH
CH
CH

CH
CH
CH

CH
CH
CH



DESCRIPTION PART NO.

[PLL UNIT]

REF NO.
C112 Ceramic
C113 Ceramic
C114 Barrier Lay
C115 Electrolytic
C116 Ceramic
C117 Ceramic
C118 Ceramic
C119 Ceramic
C120 Ceramic
ci21 Ceramic
C122 Ceramic
C123 Ceramic
C124 Ceramic
C125 Ceramic
C126 Ceramic
C127 Ceramic
C128 Electrolytic
C129 Electrolytic
C130 Ceramic
C131 Ceramic
C132 Electrolytic
C133 Barrier Lay
C134 Barrier Lay
C1356 Barrier Lay
C136 Barrier Lay
C137 Electrolytic
C139 Ceramic
C140 Ceramic
cia Ceramic
C143 Ceramic
C145 Ceramic
Cl146 Ceramic
C147 Ceramic
C201 Array
C202 Electrolytic
C203 Barrier Lay
C204 Ceramic
C205 Ceramic
C206 Electrolytic
C207 Ceramic
C208 Ceramic
C209 Ceramic
Cc210 Ceramic
c211 Electrolytic
C212 Ceramic
C213 Ceramic
C214 Ceramic
C215 Ceramic
C216 Ceramic
C217 Ceramic
C218 Ceramic
C219 Barrier Lay
C220 Ceramic
Cc221 Ceramic
C222 Ceramic
Cc223 Electrolytic
C224 Ceramic
C225 Ceramic
C226 Ceramic
c227 Ceramic
J1 Connector
J2 Connector
J3 Connector

1P 50V
0.0047 50V
0.047 25V
100 10V
0.0047 50V
22pP 50V
22p 50V
47pP 50V
0.0047 50V
0.0047 50V
0.001 50V
0.0047 50V
5P 50V
0.001 50V
0.0047 50V
47P 50V
47 10v
100 16V
0.0047 50V
0.0047 50V
47 10v
0.047 25V
0.047 25V
0.047 25v
0.047 25V
10 16V
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
100P 50V
5P 50V
B72C0717-32N
0.22 50V
0.047 25V
0.0022 50V
0.001 50V
47 10V
39P 50V
22p 50V
4P 50V
4pP 50V
47 10V
0.0022 50V
1P 50V
0.0047 50V
0.001 50V
47pP 50V
0.0022 50V
0.0047 50V
0.047 25V
470pP 50V
0.0047 50V
0.001 50V
47 10V
0.0047 50V
0.0047 50V
0.0047 50V
0.0047 50V
TL-25P-05-V1

TL-25P-11-V1

TL-25P-04-V1

RC2

uJ

REF NO.

10-15

[PLL UNIT]
DESCRIPTION PART NO.

J4
J5

B1

w14
wi1b
W16
W17
w18
w19
w20
w21
w24
W25
w26
w27
w28
w29
W30
W31
W32
W33
w34

Connector
Connector

P.C. Board

Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper

TMP-JO1X-V1
TMP-JO1X-V1

B-704C (42443)

JPW-02A
1PS-1041-4
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02H
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A
IPS-1041-4
JPW-02A
IPS-1041-4
1PS-1041-4
IPS-1041-4
JPW-02A



[DISPLAY UNIT]

REF NO.

IC1
IC2
IC3

Q1
Q2
Qa3
04
013}

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12

L1

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39

DESCRIPTION PART NO.

IC
IC
IC

Transistor
Transistor
Transistor
Transistor
Transistor

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

Coil

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Array

Array

Array

Array

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Array

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

uPD549C
uPD549C
uA78L05
2SC1214
2SC1214
2SA1015Y
2SC945pP
25C3402
15855

15855

15855
RD6.2EB2
RD24EB2
1SS55

15855

15855

15555

15855

15553
RD5.1EB2
FLOH102K

1K R25
1K R25
1K R25
1K R25
1K ELR25
1K ELR25
1K ELR25
1K ELR25
1K ELR25
1K ELR25
RM-6 473
RM-10 473
RM-3 473
RM-8 473
47K ELR25
27K ELR25
220  ELR25
2.7k ELR25
27K ELR25
27K ELR25
27K ELR25
2.7k ELR25
27K ELR25
27K ELR25
2.7K  ELR25
27K  ELR25
2.7K  ELR25
27K ELR25
RM-10 473
47K  ELR25
33K ELR25
33K ELR25
2.2 ELR25
47 ELR25
22K  ELR25
2.2K ELR25
1K ELR25
100K ELR25
2.2K  ELR25

[DISPLAY UNIT]

REF NO.
R40

C1
C2
C3
C4
Cb
C6
c7
Cc8
C9
c10
C1
Cc12
Ci13
C14
C15
C16
c17
c18
Cc19
C20
Cc21
C22
C23
C24

J1
J2

P1
P2

DS1
T1
B1

w17
W18
w19
W20
W21
W22
w23
w24
w25
W26
w27
w28
w29
W30
W31
W32
W33
W34
W35
W36
W37
wa3s
W39
w40
wa1

10—-16

DESCRIPTION PART NO.

Resistor

Array
Ceramic
Array
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Array
Ceramic
Ceramic
Ceramic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Electrolytic
Ceramic
Ceramic

Connector
Connector

Connector
Connector

FLD
Transformer
P.C. Board

Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
JUmper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper

82 ELR25
B5RC0124-32N
0.001 50V
B5RC0O124-32N
0.001 50V
0.001 50V
0.001 50V
0.0047 50V
0.0047 50V
0.0047 50V
B8ZC0111-32N
0.0047 50V
330P 50V
330pP 50V
33 16V
4.7 25V
3.3 50V
3.3 50V
0.1 50V
10 16V
10 16V
10 16V
10 16V
0.0047 50V
0.0047 50V
TL-25P-06-V1
TL-25P-02-V1
TL-25H-11-B1
TL-256H-10-B1
FIPOBM7

TO-9

B-860A
JPW-02H
JPW-02H
JPW-02H
JPW-02A
JPW-02H
JPW-02A
JPW-02H
JPW-02H
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02A
JPW-02A
IPS-1041-2
IPS-1041-4
IPS-1041-4
JPW-02A
JPW-02H
JPW-02H
IPS-1041-4

RC2
RC2
RC2
RC2
RC2
RC2
RC2
RC2



- [DISPLAY UNIT]

REF NO.

w42
w43
w44
w45
w46
wa7
w48
W49
W50
W51
w52

DESCRIPTION PART NO.

Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper
Jumper

IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
IPS-1041-4
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02H

REF NO.

10-17

[MATRIX UNIT]

IC1
IC2
IC3
1C4
1C5
IC6

o
Q2
Qa3
04
06
Q7
Qs
Q9
Q10
an
012
Q14
Q15
Q16

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D27
D28

L1
L2
L3

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12

DESCRIPTION PART NO.

IC
IC
IC
ic
iC
IC

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

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

Coil
Coil
Coil

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

TC4013BP
HAT78LO5
TC4013BP
TC45168BP
TC45168P
DP-2

25C2458GR
25C2458GR
25C2458GR
25C945P

2SA1345

25C3402

2SC2458GR
25C2458GR
25C2458GR
2SC2458GR
2SC2458GR

2SA1345
25A1345
25C3402

155133
155133
1SS133
1N4002
188133
185133
1585133
188133
158133
1585133
188133
1585133
1585133
155133
1588133
155133
1585133
155133
155133
1858133
1585133
1585133
155133
1585133
155133

LALO4ANA102
LALOANA102
LALO4ANA102

100K
47K
47K
47K
47K
47K
47K
™
47K
1K
150K
™

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



[MATRIX UNIT] [MATRIX UNIT]

REF NO. DESCRIPTION PART NO. REF NO. DESCRIPTION PART NO.
R13 Resistor 47K ELR25 P1 Connector TL-25H-08-B1
R14 Resistor 1K R25 P2 Connector TL-25H-10-B1
R15 Resistor 47K R25 P3 Connector TL-25H-05-B1
R16 Resistor 47K ELR25 P4 Connector TL-25H-06-B1
R17 Resistor 47K ELR25 P5 Connector TL-25H-02-B1
R19 Resistor 10K ELR25 P6 Connector TL-25H-06-B1
R20 Trimmer 10K HO651A
R21 Resistor 220K ELR25 S1 Switch §8S212 Type B
R22 Resistor 220K R25 S2 Switch HKW0269-01-200
R23 Resistor 220K ELR25
R24 Resistor 220K ELR25 B1 P.C.Board B-867A
R25 Resistor 220K R25
R26 Resistor 47K R25 w17 Jumper 1IPS-1041-4
R28 Resistor 1K R25 w18 Jumper IPS-1041-4
R31 Resistor 22K ELR25 w19 Jumper IPS-1041-4
R32 Resistor 10K R10 W20 Jumper IPS-1041-4
R33 Resistor 10K R25 W21 Jumper IPS-1041-4

w22 Jumper IPS-1041-4
C1 Ceramic 0.01 50V (2) w23 Jumper IPS-1041-4
C2 Barrier Lay 0.1 16V W24 Jumper IPS-1041-4
C3 Electrolytic 0.47 50V RC2 W25 Jumper JPW-02H
c4 Barrier Lay 0.1 16V W26 Jumper JPW-02H
C5 Ceramic 0.0047 50V W28 Jumper JPW-02H
C6 Barrier Lay 0.1 16V w31 Jumper JPW-02H
C7 Barrier Lay 0.1 16V w32 Jumper JPW-02H
Cc9 Electrolytic 100 10V W33 Jumper JPW-02A
Cc10 Barrier Lay 0.1 16V W34 Jumper JPW-02A
Ccn Ceramic 0.0047 b0V W35 Jumper JPW-02A
C13 Electrolytic 100 10V W36 Jumper JPW-02A
C14 Barrier Lay 0.1 16V W37 Jumper ISP-1041-4
Ci15 Ceramic 0.0047 50V W38 Jumper JPW-02H
c16 Ceramic 0.0047 50V W39 Jumper JPW-02A
Cc17 Ceramic 0.0047 50V w40 Jumper JPW-02A
Cc18 Electrolytic 47 16V wa1 Jumper JPW-02A
Cc19 Electrolytic 47 16V w42 Jumper JPW-02A
C20 Electrolytic 4.7 50v W43 Jumper JPW-02A
Cc21 Barrier Lay 0.1 16V waa Jumper JPW-02A
W45 Jumper JPW-02A
RL1 Relay FBR221D012 W46 Jumper JPW-02A
W47 Jumper JPW-02H
J1 Connector TL-25P-05-V1 w48 Jumper IPS-1041-2
J2 Connector TL-25P-08-V1 w49 Jumper JPW-02H
J3 Connector TL-25P-07-V1 W50 Jumper JPW-02H
J4 Connector TLB-PO8H-B1 Wo1 Jumper ISP-1041-4
J5 Connector TL-25P-02-V1 wa3 Jumper JPW-02A
J6 Connector TL-25P-09-V1 w84 Jumper JPW-02A
J7 Connector TL-25P-06-V1
J8 Connector TLB-P10H-B1
J9 Connector TLB-PO3H-B1
J10 Connector TLB-PO3H-B1
J11 Connector TL-25P-12-V1
J12 Connector TL-25P-08-V1
J13 Connector TLB-PO3H-B1
J14 Connector TL-25P-06-V1
J15 Connector TL-25P-07-V1
J16 Connector TL-25P-09-V1
J17 Connector RT-01T-1.38
J18 Connector TL-25P-05-V1
J19 Connector TL-25P-05-V1
J20 Connector TL-25P-07-V1
J21 Connector TL-25P-06-V1
J22 Connector TL-25P-05-V1
J23 Connector RT-01T7-1.0B
J24 Connector RT-01T-1.0B
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[TEN-KEY UNIT]

REF NO.
IC1

(0}

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D28
D29

L1

R1
R2
R3
R4
R5
R6
R7

C1
Cc2
C3
C4
Cs
cé
c7

P1
P2

DS1

S1
S2
S3
S4

S6
s7
S8

DESCRIPTION PART NO.

IC
Transistor

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Zener
Photo

Coil

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Ceramic

Electrolytic
Electrolytic
Barrier Lay
Ceramic

Electrolytic
Electrolytic

Connector
Connector

LED

Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch

uPC1373H
25C3399

185133
155433
1585133
185133
155133
185133
188133
185133
185133
185133
158133
185133
185133
1588133
1585133
155133
185133
158133
1588133
155133
1585133
1585133
1585133
158133
185133
155133
RD11EB1
PH302

FL-7H 472

470 R25
100 R25
1K ELR10
100K ELR10
2.7K R25
100K ELR10
5.6 ELR10

0.0047 50V
10 16V
10 16V
0.1 16V
0.0047 50V
10 16V
4.7 25V

TL-25H-08-B1
TL-25H-09-B1

LN233RP

HKW0269-01-200
HKwW0269-01-200
HKwW0269-01-200
HKW0269-01-200
HKW0269-01-200
HKW0269-01-200
HKW0269-01-200
KHW0269-01-200

RC2
RC2

RC2
RC2

[TEN-KEY UNIT]
REF NO.

S9

510
S11
$12
S13
S14
S156
S16

B1
w1

w2
W3

10-19

DESCRIPTION PART NO.

Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch

P.C.Board
Jumper

Jumper
Jumper

HKW0269-01-200
HKW0269-01-200
HKW0269-01-200
HKW0269-01-200
HKW0269-01-200
HKW0269-01-200
HKW0269-01-200
HKW0269-01-200

B-866A
JPW-02A

JPW-02A
JPW-02A



[REG UNIT]

REF NO.
Q1 Transistor
Q2 Transistor
Q3 Transistor
D1 Diode
D2 Zener
D3 Zener
D4 Diode
L1 Coail
R1 Resistor
R2 Resistor
R3 Resistor
R4 Resistor
R5 Trimmer
R6 Resistor
R7 Resistor
C1 Ceramic
C2 Ceramic
C3 Ceramic
Ca Ceramic
C5 Ceramic
C6 Ceramic
Cc7 Electrolytic
Cc8 Barrier Lay
Cc9 Electrolytic
c10 Ceramic
cn Electrolytic
C12 Barrier Lay
C13 Electrolytic
J1 Connector
J2 Connector
P1 Connector
P2 Connector
P3 Connector
F1 Fuse Holder
F1 Fuse
F1 Fuse
F2 Fuse
F3 Fuse Holder
Fa Fuse Holder
T1 Transformer
B1 P.C.Board
W13 Jumper

DESCRIPTION PART NO.

25D880
2SA1015Y
25C945P

KBPC102
RD5.1E B2
RD5.1E B2
UO5B

LW-16

10K ELR25
SRW3P100-J

100 R25
2.7K ELR25
EVN5AC500

1K ELR25
4.7 R25

DE7090B102KVA1-KC
DE7090B102KVA1-KC

DD112B103K50V02
DD112B103K50V02
DD112B103K50V02
DD112B103K50V02
4700 25V

0.1 16V

470 16V
0.0047 50V

470 16V

0.1 16V

100 25V
CM-3

1490-4P

3191-04R1
1490-4R1

1P-SMF 01T-1.3
FH-032

100~ 117V 1A
230V 0.5A

2A

S-N5051

S-N5051

TP-28

B-861

IPS-1041-4

[DL-REG UNIT]

REG NO.
Q1 Transistor
Q2 Transistor
Q3 Transistor
D1 Diode
D2 Zener
D3 Zener
D4 Diode
L1 Coil
R1 Resistor
R2 Resistor
R3 Resistor
R4 Resistor
R5 Trimmer
R6 Resistor
R7 Resistor
C1 Ceramic
Cc2 Ceramic
C3 Ceramic
Cc4 Ceramic
Ch5 Ceramic
C6 Ceramic
Cc7 Electrolytic
Cc8 Barrier Lay
Cc9 Electrolytic
C10 Ceramic
C11 Electrolytic
C12 Barrier Lay
C13 Electrolytic
J1 Connector
P1 Connector
P3 Connector
P4 Connector
P5 Connector
P6 Connector
P7 Connector
F1 Fuse Holder
F1 Fuse
F2 Fuse
F3 Fuse Holder
F4 Fuse Holder
™ Transformer
B1 P. C. Board
W1 Jumper
W2 Jumper

10-20

DESCRIPTION PART NO.

2SD880
2SA1015Y
25C945P

KBPC102
RD5.1EB2
RD5.1EB2
U058

LW-16

10K ELR25
SRW3P100-J

100 R25
2.7K ELR25
EVN5AC500

1K ELR25
4.7 ELR25

DE1110E102MACT4K-KD
DE1110E102MACT4K-KD
DD112B103K50V02
DD112B103K50V02
DD112B103K50V02
DD1128103K50V02
RPE-25V472M

0.1 16V

470 16V

0.0047 50V

470 16V

0.1 16V

100 25V

CM-3

3191-04R1
1P-SMFO1T-1.3

SPRING CONNECTOR {Y)
SPRING CONNECTOR (Y)
1625-03R1

1625-03P1

FH-033

0.5A (F.G.M.S.)
2A

S-N5051
S-N5051

TP-33
B-868

JPW-02A
JPW-02A
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