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INTRODUCTION

This service manual describes the latest information for the
MR-610 MARINE RADAR at the time of publication.

ELECTRIC SHOCK

DANGER

HIGH VOLTAGE WARNING

High voltages of up to hundreds of thousands of volts are
used in this unit. BEWARE of high voltage when removing
the outer cover of the unit. When working on the interior,
avoid direct contact with the high voltage circuitry especially
on the CRT unit and the transmit circuit.

Electric shock of 1000 volts or more causes instant electro-
cution and death; and, even an electric shock of only 100
volts can kill you.

PREVENTING ELECTRIC SHOCK

BEefore opening the display unit cover, wait more than 1 min.
from disconnecting the DC power cable in order to dis-
charge the capacitor inside the unit.

FIRST AID IN CASE OF ELECTRIC SHOCK

A stable foothold is essential to prevent more extensive or
additional injuries. When injured by electric shock, disinfect
the burn completely and begin first aid as soon as possible.
To avoid electric shock, all adjustments should be made
using an insulated turning tool.

DISPLAY UNIT

SCANNER UNIT

ORDERING PARTS

REPAIR NOTES

Be sure to include the following four points when ordering
replacement parts:

1. 10-digit order numbers

2. Component part number and name

3. Equipment model name and unit name
4. Quantity required

<SAMPLE ORDER=

1140004220 IC HDE4180R1P6  MR-610 MAINUNIT 5 pieces
8810001280 Screw PHMSx20SUS MR-610 FRONT UNIT 8 pieces

Addresses are provided on the inside back cover for your
convenience.

1. Make sure a problem is internal before disassembling
the unit.

2. DO NOT open the unit until the unit is disconnected
from the power source.

3. DO NOT force any of the variable components. Turn
them slowly and smoothly.

4, DO NOT short any circuits of electronic parts. An insu-
lated tuning tool MUST be used for all adjustments.

5. DO NOT keep power ON for a long time when the unit is
defective.

8. READ the instructions of the test equipment thoroughly
before connecting equipment to the unit.
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SECTION 1  SPECIFICATIONS

H General
o Minimum range : 25 m; 82 ft (when measurement range is 1/8 nm)
® Maximum range : 48 nm (when measurement range is 48 nm)
® Measurement range RANGE (nm) 18| 1/a|12|34]15]30 (60| 12| 24 | 32 | 48
FIXED RING (nm) |1/16] 1/8 |1/4 | 1/4 | 1/4 | 1/2 | 1.0 | 2.0| 4.0 | 8.0 | 8.0
NUMBER 2{2}2|3|6|6|6|6|6| 4|6
® Preheat time : 2min,
® Connection length between
display and antenna : 15 m; 49.2 ft. (standard), 30m; 98.4 ft (optional)
H Scanner unit
® Type : 1200 mm open-type slot array
® Revolution speed : Approx. 24 rp.m
® Beam width : Horizontal beam 2° at -3 dB point
. Verticalbeam  25° at -3 dB point
¢ Side lobe : —24dB
® Polarization : Horizontal
® Transmission frequency : 9410 MHz £30 MHz (X band)
® Peak output power : 4 kW
® Pulse width :
RANGE (nm) NORMAL PULSE LONG PULSE
1/8, 1/4, 1/2,3/4,1.5 | 0.08 usec./1800 Hz 0.2 usec./900 Hz
3 0.2 usec./900 Hz 0.4 usec./900 Hz
6 0.4 usec./900 Hz 0.75 psec./600 Hz
12, 24, 32, 48 0.75 pusec./600 Hz
® Modulation system : FET switching
® Transmit/receive switching : Circulator
® |ntermediate frequency : 60 MHz
® |F circuit characteristics : Linear
® Dimensions : 1200 (L) x 400 (W) x 360 (H); 47.2 (L) x 15.7 (W) x 14.2 (H) in
® Usable temperature range : —10°C to +60°C (+14°F to +140°F)
® Weight 1 17 kg; 37.5 Ib (Not including the cable’s weight)
H Display unit
® System : Raster scan method
® CRT display : 9-inch green display
® Pixels : 640 x 512 dots (327680 pixels)
® CRT mounting : Vertical
® Input : NMEAQ182 or NMEA0183 format (for navigation receiver)
N+1 Data format (flux gate compass sensor)
® Qutput : Alarm zone output (relay)
® Power supply requirement : 11t040V DC
¢ Power consumption : Approx. 60 W at wind velocity zero
® External alarm current : Lessthan 1 A (24 V DC)
® Usable temperature range : 0°C to +55°C (+32°F to +131°F)
® Relative humidity : Less than 95% at +35°C (+95°F)
® Dimensions : 250 (W) x 157 (H) x 288 (D) mm; 9.8 (W) x 6.2 (H) x 11.3 (D) in
® Weight : 6.7kg; 14.81b

All stated specifications are approximate and subject to change without notice or obligation.



SECTION 2

INSIDE VIEWS

2-1 DISPLAY UNIT
« MAIN UNIT

Sampling memory « Video memory
data transfer circuit

Sweep generator
(IC29, IC30: pPC358G2-T1)

A-D converter

circuit

Bearing pulse » Heading

marker composite signal
separating circuit

Alarm detector
(IC26: TMPB2C54M-2)

Frant unit interface

(IC9: TMPB2C255AN-2-Z)

Main CPLU

(IC10: HD64180R1P8)

LCA

(IC54: XC3020-70PC84C)

MAIN unit
Sub CPU

(IC45: HDB47180XRFS6)

Address counter

circuit

Brightness adjustment
circuit

VIDEO RAM

(IC52, IC53: M5M4E82128AJ-8)

Shift register

Composite video

signal circuit

Text screen display

circuit

Text screen VRAM

|
L‘ (IC27: M5M482128AJ-8)

« DISPLAY-A UNIT

REG board

FRONT unit

HORIZ. output

trans.

/N DANGER
HIGH
VOLTAGE

NEVER touch
these parts
while DC
power cable
is connected.

FIL board

Vert. Hold

Sub brightness

DISPLAY-A unit

CRT tube




2-2 SCANER UNIT

Magnetron

(MSF1421B)

RF unit

Conductar

PA board

e CTRL UNIT
Limiter
Circulator
| I « T
| |
Feeder WG. : ]
|
|
|
IF board i
HARNESS UNIT

Motor-braking circuit

Power supply

o e . ik | ——‘
-
4.t !
e - 2 b

=

Motor

(DRG-938-001B)

Switching regulator

stopping circuit

Antenna front stop

circuit

l:-

‘iﬂ

(IC7: uPC494C)

Motor speed control
circuit

Motor stopper
(IC4: TCT4HCT4AF)



SECTION 3

CIRCUIT DESCRIPTION

3-1 ANTENNA UNIT (SCANNER)

The antenna unit consists of a waveguide slot array, a horn-
type reflector, a cross polarization suppression element and
a power-feeding waveguide.

The waveguide slot array has 45 slots to realize a low side
lobe (for a small false image) and a small beam width (for
high resolution). The waveguide adopts a travelling-wave
driving system to achieve sufficient antenna performance,
compensating for shifts in the magnetron oscillating fre-
quency.

The horn-type reflector focuses the beam in a vertical plane
to obtain 25° to 30° of vertical beam.

3-2 PA UNIT (SCANNER)

The trigger signal from the IF amplifier enters the pulse
width determining circuit (IC1, IC9, Q17 ~ Q19, R45 ~ R52)
where the width is determined by R49 ~ R52. The signal is
then amplified by a pulse amplifier (IC7, Q12 ~ Q16) and
input to a power MOSFET (Q5, Q6).

A DC-DC converter (IC6, Q1 ~ Q4) converts the ship’s sup-
ply voltage into +16 V, +7 V. Another DC-DC converter (IC2,
Q9, Q10) produces +270 V using R24. D7, R3, C41 and
Ré2 prevent possible damage to the power MOSFET from
abnormal oscillation, etc.

3-3 IF UNIT (SCANNER)

The IF unit consists of an IF frequency amplifier, a detector
circuit, an STC/GAIN control circuit, an MBS circuit, a tun-
ing level amplification circuit, an automatic tuning circuit, a
serial-parallel conversion circuit and a beaming pulse gen-
eration circuit,

3-3-1 IF AMPLIFIER AND DETECTOR

The IF amplifier circuit consists of 3 stages. The first stage
is a low-noise FET amplifier (Q9) and the 2nd and 3rd
stages are monolithic amplifiers (IC3, 1C4). All of these are
controiled by the STC/GAIN control signal.

An amplified IF frequency is detected at IC5, is amplified at
Q17, Q18 and Q20, and is then applied to the display unit.

3-3-2 STC/GAIN CONTROL CIRCUIT

The STC/GAIN circuit controls the sensitivity of the receiver
in response to the [STC GAIN] control setting on the front
panel.

When a trigger signal from the display unit is applied to a
‘mono-multivibrator (IC14), this circuit generates an STC
gate signal which is determined by C83 and R148. The
STC gate signal is buffer amplified and then applied to an
STC curve generator circuit (R142 ~ R144, C29 ~ C31).
The STC curve signal is mixed with the GAIN control signal

and STC control signal from the display unit at D24, D27
and D33 and is then buffer amplified and applied to the 2nd
and 3rd stages of the IF amplifier.

3-3-3 MBS CIRCUIT

The MBS circuit controls the 1st stage gain to prevent satu-
ration from leaked signals. The trigger signal from IC13 is
applied to the 1st stages’ FET gate via Q8 and Q9.

3-3-4 TUNING LEVEL AMPLIFIER CIRCUIT

This circuit deflects the tuning level meter. It performs peak
hold (Q2, D7, IC7c) by picking up the 60 MHz signal from
Q1 and Q7.

3-3-5 AUTOMATIC TUNING CIRCUIT

This circuit is similar to the tuning level amplifier circuit and
performs peak hold by picking up the 56 MHz and 64 MHz
signals.

Automatic tuning output is added to the tuning control volt-
age and supplied to the front end. Q10 and Q11 reset peak
hold. Q13 and Q21 turn automatic tuning OFF and ON.

3-3-6 SERIAL-PARALLEL CONVERSION
CIRCUIT

Some of the control signals from the display unit are sent to
the antenna after being turned into serial signals. The seri-
al-parallel conversion circuit returns these serial signals to
their original state.

STR, CLK and DAT signals from the display unit are input to
IC1 and IC2 via a buffer amplifier (Q14 ~ Q16). IC1 per-
forms serial-parallel conversion to output 7 signals: tuning
preset, tuning, gain, STC, tuning level center control, auto-
matic tuning center control and gain preset.

iC2 uses a shift register for serial-parallel conversion of 8
signals: motor control, automatic tuning ON/OFF, transmis-
sion puise width switches 1 and 2 and the IF amplification
circuits pass band switches 1, 2 and 3.

Furthermore, preset voltages (IC10a, IC11a, IC11b) are
added, respectively, to the tuning, gain control and STC
control signals before these signals are output.

3-3-7 BEARING PULSE GENERATION
CIRCUIT

The FG signal from the HARNESS unit is multiplied by 6 at
the PLL circuit (IC6, IC8, Q22) and then output as a bearing
signal of 1800 pulses.

This signal is combined with the ship’s heading signal at
Q24 and Q25 and then sent to the display unit via Q29.

3-3-8 DC-DC CONVERTER

—12 V and +20 V are produced by the DC-DC converter cir-
cuit (IC9, D17 ~ D22).



3-4 RF UNIT (SCANNER)

The RF unit consists of a magnetron, a circulator, a diode
limiter and a front end.

The magnetron generates high energy oscillation for the
input pulse. The circulator is used as a transmit/receive
switch. The diode limiter is used to protect the receiving
section at the front end.

The front end consists of an amplifier, local oscillator and a
diode mixer. The microwave signal input from the circulator
is amplified by the low-noise amplifier and then enters the
diode mixer. A microwave signal is then mixed with the
local oscillator signal to be converted to a 60 MHz IF fre-
quency. The frequency of the local oscillator circuit is
adjusted with the tuning voltage.

3-5 HARNESS UNIT (SCANNER)

The motor controt circuit makes a loop to stabilize the motor
rotation. The motor rotation is fed back to the motor control
circuit as pulse signals. The pulse signals are converted to
voltage with the f/v converter. The voltage is compared with
the reference voltage to control the switching pulse width.

A pulse signal (FG) synchronized with the motor rotation is
input via J6 {(pin 4). The number of pulse are doubled by
detecting the leading and trailing edge at the differential cir-
cuit (Q18, C23, C24, R34, R35, D13 D14).

These pulses enter the 1-shot multiplier (IC5) to be convert-
ed to DC voltages. The output voltages are amplified and
temperature compensated at the buffer amplifier (Q24) to
obtain voltages proportional to the antenna’s rotational
speed.

These voltages are compared with a reference voltage (Q9
emitter) which is determined by R22 ~ R24. Thus, the
pulse width of the switching regulator IC output is con-
trolled. The output from IC7 is applied to the switching cir-
cuit (Q12 ~ Q15) and is then boosted at T1. The boosted
voltage is rectified at D7 to obtain DC voltage.

Q4, Q5 and Q8 is a power supply delay circuit which pro-
duces power until the antenna rotates to a forward direc-
tion. At stop, Q6 and Q7 further ground the motor power
line to make a breaking circuit. R1 is an over-current detec-
tion resistor and D12 prevents excessive voltage.

At standby, SLOW voltage is emitted from IC4 and the ref-
erence voltage (Q9 emitter) is lowered by Q11 for slow rota-
tion. Then, the heading pulse is input via J5 (pin 2) and
STOP voltage is emitted from IC4 to lower the reference
voltage completely. At the same time, the supply voltage is
cut and the power is shorted to stop the motor completely
(in a forward direction).

At power ON, a power circuit (Q19, Q20, Q23, D15) starts
operating via Q21. During rotation, Q22 turns ON by MOVE
(/STOP) voltage to continue the power supply. At the same
time, supply voltage rises to the motor and is controlied by
IC7 and IC6a (R7, R49, C14).

Doubled pulses pass through IC5 and are output via the
isolator as FG output.

3-6 PPl IMAGE PROCESSING CIRCUITS
(MAIN UNIT in DISPLAY)

3-6-1 ANALOG-DIGITAL CONVERSION
CIRCUITS

The FTC circuit is a differential circuit with a variable time
constant for removing low frequency component echoes as
a result of rain and snow.

The video signal (J8, pin 2) is input from the IF unit, passes
through the FTC circuit (IC30b, 1C60a, D11) and is then
converted into a negative-logic 4 value (0 ~ 3) quantization
signal in IC57 and 1C58.

The time constant of the FTC circuit is controlied at a vari-
able diode (D11) using bias control voltage from the D/A
converter (IC25). IC57 and IC58 are high speed compara-
tors.

3-6-2 SAMPLING CIRCUITS

After having its voltage base quantized by IC57 and IC58,
the video signal’s time base is quantized by IC55 and 1C64
and is then converted into a 2-bit + 2-bit (time division) digi-
tal signal by IC59. It is then sampled in the sampling memo-
ry IC (IC37) per trigger pulse.

The sampling frequency changes according to the setting
range and the maximum sampling frequency is 31.08 MHz.

3-6-3 COORDINATES CONVERSION CIRCUIT

The video data memorized in sampling memory (IC37) is
arrayed in coordinates of distance-bearing. A gate array IC
(1C54) converts the distance-bearing to X-Y coordinates in
order to indicate the sampled signal on the CRT display.
The converted signal is then applied to the X and Y axis
counters (IC32 ~ 1C36).

3-6-4 INTERFERENCE REDUCTION AND
ECHO STRETCH FUNCTIONS

The interference reduction circuit (IC46) correlates the sam-
pling data and trigger pulse to reduce interference. The
echo stretch circuit (IC38) expands the sampling signals.

3-6-5 VIDEO MEMORY

The MAIN unit has 3 video RAM ICs for the PP screen
(IC53), PLOT function (IC52) and TEXT screen (IC27). The
read-modify-write IC modifies necessary data only in the
video RAM, since the video RAM adopts an 8-bit parallel
device.

The read-modify-write procedure for the plot function per-
form 1 only even though the procedure for the PPI screen
performs 1 and 0. The plot function retains the data when
targets change their position.



3-6-6 PPI VIDEO SIGNAL GENERATOR

Coordinate-converted video data is output from VRAM per
address via GSC clock timing.

The parallel video signal output from VRAM is loaded to the
shift register (IC39 ~ IC41) by SLCK clock timing and is
serial converted by the dot clock DCK timing.

These 3 video signals are combined with the text video sig-
nal in IC17 to make a composite video signal which is out-
put to the CRT.

3-6-7 TIMING CONTROL CIRCUIT

IC45 (SUB CPU) and IC54 (gate array IC) generate the tim-

ing signal required for the PPl image processing circuit.

1C54 generates the following clock or switching signals:

@ A sampling clock.

@ A sampling memory address counting clock.

® A timing signal for data transfer.

@ A coordinate conversion address counting clock.

® A PPl video memory read-modify-write timing signal.

® A switching signal for data sampling, data transfer and
hold (pause).

IC54's basic operation clock is 62.160 MHz.

3-7 TRIGGER PULSE GENERATION
CIRCUITS (MAIN UNIT in DISPLAY)

3-7-1 SEPARATION CIRCUIT OF BEARING
PULSE AND HEADING MARKER

The signal separation circuit (IC3e, IC3f, Q8, D12) sepa-
rates the bearing pulse/heading marker composite signal
(BP/SHM) input from the scanner (IF unit).

The heading marker signal (SHM) is detected using D12
and Q8, smoothed by R72 and C132, shaped by IC3e and
is then applied to 1C45 and IC54.

At the same time, the bearing pulse signal (BP) is input to
IC3f via the high voltage protection circuit (R57, D13),
shaped and then input to the sub CPU via the status-hold-
ing flip-flop IC (IC65) as an interrupt signal.

3-7-2 TRIGGER PULSE GENERATION
CIRCUIT

The sub CPU (IC45) processes the following when receiv-
ing a BP signal:

@ Counts the internal bearing counter (resets the counter
when receiving an SHM signal).

@ Outputs trigonometric data to LCA (IC54).

@ Outputs a trigger signal via pin 35 when a condition is
matched (in TX and when IC54 is not in the sampling
data transfer condition).

@ Outputs an alarm trigger signal (AGT) when a blip is in
the alarm zone.

Trigger signal output from IC45 (pin 35) is pulse-width-
adjusted in IC50 and is then applied to the scanner as a
TRIG signal via the buffer IC (IC28e).

At the same time, the sampling trigger (PTRG) is output to
IC54 with a delay time. This delay time compensates for
transmit/receive signals exceeding the delay time and the
scanner/display connection cable propagation delay time.
The delay time is produced in the integral circuit of iC50
using IC25 and 1C61.

3-8 REG BOARD (DISPLAY)

3-8-1 ON/OFF CIRCUIT

The power @ voltage is applied to the Q9 collector. When
the [POWER] switch is pushed while power off, the @ volt-
age is applied to Q9 base; Q9 applies the power voltage to
1C4. 1C4 sets RL1 to turn ON via Q11. When the [POWER]
switch is pushed for 1 sec. while power on, IC4 resets RL1
to turn OFF.

RL1 is a latching relay which retains its condition until
receiving a set or reset signal.

3-8-2 CONTROL CIRCUIT

iIC2-is a pulse width control type switching regulator which
controls output voltage using a dead time control input (pin
4). The dead time control is provided by IC2. Q5 ~ Q7 is a
power source circuit for IC2. IC2 output (pins 9, 10) con-
trols the switching transistors (Q1 ~ Q4).

3-8-3 RECTIFIER CIRCUIT

AC voltage, produced at the switching transistors (Q1 ~
Q4), is converted at the transformer (T1). These voltages
are rectified by D4, D6 and D5/D9 for +12V, CRT12V and
~5V respectively. +12V is regulated at the differential
amplifier circuit (Q12, Q17, Q18). CRT12V, regulated at
Q13, Q15 and Q186, is used to drive the CRT. Q14 uses this
voltage for the power save function.



SECTION 4 ADJUSTMENTS via FRONT PANEL

4-1 SELECTING SERVICE MODE

The radar has a pre-set mode called “service mode.” Slight ® Push [TX] to enter the service mode setting condition
adjustment of the automatic tuning function can be per- and start adjustment.

formed without removing and opening the scanner unit. * If you have skipped step @, targets are shown as circles in
Select the service mode as follows. the display.

e Controls act as follows:

@ Push [POWER] to turn power ON and wait 2 min. Alternates by pushing [STC]

» Standby mode is selected. CONTROL
¢ Push [TX] when the PPI screen has been selected. Alternates by pushing [TUNE]

[TUNE] T.PRE TUNE Deactivate
12NM T e 1607 [GAIN] G.PRE GAIN GAIN
/\\ [STC) LEVEL AFC
[ 1 [DIAL] Range selection

STBY

@ While pushing [EBL1] and [VRM1], push [H.M OFF] to
select the service mode.

12NM T we 160%

® Perform the adjustments on the next page.

] @ Push [TX] to exit the setting condition.

STBY ] Push [PULSE] to exit the service mode and return to
TX - START : Standby mode.
PULSE — RETURN J
FTC — ALLRESET
L MENU - woton ON/SIEE 4
N Y

@ If the backup battery on the MAIN unit is replaced, push
and hold [FTC] for 2 sec. to reset memory contents.
» A beep tone sounds for verification.
@ Push [MENU] to select the scanner motor ON.
e |f you perform any maintenance without scanner motor
rotation, skip this step.

ooogoooo

12NM oo 160° 4

AN

STBY
TX  ~ START
PULSE - RETURN ]
FTC - ALLRESET
MENU - woron BIYVOFF |
N e L Y

“ON” becomes highlighted.



4-2 SERVICE MODE SETTINGS

MEASUREMENT ADJ;’:L"QENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
TUNING 1 | ® Service mode Display | Screen Maximum resolution of Front [TUNE]
LEVEL ¢ Select 12 nm range using [DIAL]. unit blips panel control
INDICATOR (T.PRE)
PRE-
SETTING
GAIN PRE- 2 | ¢ “GAIN” indicator : Maximum 2 clicks counter- [GAIN]
SETTING (Push [TUNE], rotate [GAIN] clock- clockwise from maxi- control
wise and then push [TUNE]).) mum noise level (G.PRE)
3 | ¢ “GAIN" indicator : Center Verify the noise level. Verify
(Push [TUNE], rotate [GAIN] and
then push [TUNE])
4 | e Select 6.0 nm range using [DIAL]. Same noise level as [GAIN]
step 3 control
(G.PRE)
5 |  Select 1.5 nm range using [DIAL]. Same noise level as [GAIN]
step 3 control
(G.PRE)
TUNING 6 | * Select 12 nm range using [DIAL]. Maximum resolution of [TUNE]
LEVEL blips control
INDICATOR (TUNE)
(AUTOMATIC —
TUNING 7 Tuning level indicator | Maximum [STC]
CORREC- vame Toemmmes o] | (Center position of the control
TION) ' IR | | full scale range) (LEVEL)
AFC 8 | ¢ Auto tuning :ON Screen Maximum resolution of [STC]
(AUTOMATIC (Push [STC]. "AUTO” appears.) blips control
TUNING (AFC)
CORREC-
TION)
4-3 CABLE LENGTH CORRECTION
MEASUREMENT gurediiail
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
CABLE 1 | ¢ Navigation mode Display | Screen Adjust the target blip so | Front [DIAL]
LENGTH  Display a straight target. unit it is straight. panel
CORREC- ¢ Range :1/8 nm
TION ¢ Push and hold [MENU] until "H.M. VONM TR oo

ADJ.” appears; then, push [MENU]
again. (“LINE ADJ.” appears.)

o
7
.
2
/
7

|
H




SECTION 5 INTERNAL ADJUSTMENT

5-1 PREPERATION BEFORE SERVICING
B CTRL UNIT REMOVEMENT

4 cap screws

@ Remove 4 cap screws, to open the bottom case.

@ Remove 6 screws, (silver, 10 mm), to remove the CTRL unit.

Bottom case "
@ Pull out the CTRL unit from the top case.

@ Put the CTRL unit on the top case. See Fig. 3.




I REQUIRED TEST EQUIPMENT

Output impedance :50Q

{Antenna unit
adjustment only)

EQUIPMENT GRADE AND RANGE EQUIPMENT GRADE AND RANGE
DC power supply Output voltage :11-40VDC Standard signal Frequencyrange :1.0—10GHz
Current capacity  : 6 A or more generator {(SSG) Output level $1.0uV -32V
Directional coupler Power attenuation : 20 dB (Antenna unit a.c.,i‘.JSt' (=107 to 3dBm)
Capacity 1 10 W or more gweer;tka:rc:l;ensnwlty
Sweep generator g::gg: g‘z‘?&g; i? i;alfgth}::!z Spectrum analyzer Frequency range : Atleast 10 GHz

Spectrum bandwidth: + 100 MHz or more

Sensitivity

: 100 mV or better

illi- M i :10mV —- 10V
AC milli-voltmeter easuring range Om Terminator Resistance 500
Oscilloscope Frequency range :DC — 100 MHz Peak power level : At least 6 kW
Measuring range  :0.01 - 10V Average power level: Atleast5 W
Frequency counter Frequency range :0.1 — 200 kHz Attenuator Power attenuation : 20 and 23 dB
Frequency accuracy: + 1 ppm or better Peak power level : Atleast 8 kW

Average power level: Atleast5 W

Crystal detector

Input frequency
Peak input level

: Atleast 10 GHz
: Atleast 1 W

Average input level : At least 100 mW

Digital multi-meter

Input impedance 1 MQ/DC or better

Il CONNECTION

Oscilloscope

|

Crystal
detector

|

23dB
attenuator

Standard signal
generator

|

20 dB
attenuator

Connect
the directional
coupler to the

circui

Terminator

to IF UNIT

J1 (pin 1}, i
CP3, CP4 t i"

and CP5

OSCILLO- SWEEP
SCOPE GENERATOR
Q0 Q Q
Y (X Trigger
. out
L
’ 4
to IF UNIT J6




5-2 MAJOR RECEIVER ADJUSTMENT

MEASUREMENT ADIUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
BANDPASS | 1 | e Connect the sweep generator to J6, IF Connect the oscillo- Maximum waveform IF L1 - L4
FILTER pins 1 and 2 (IF unit); and set as: scope to J1 pin 1.
Center frequency : 60 MHz
Level :71uV
(—70dBm)
* Range :12nm
» Navigation mode
o Adjust [GAINY], if required.
2 | « Range :1.5and 3 nm Verify that the wave- Verify
form has changed from
the above adjustment
on both ranges.
AUTOMATIC NOTE: Using service mode, slight adjustment can also be performed without removing and opening the scanner unit.
TUNING
1 | Preset the following settings to center using “Service mode.” (p. 5-1)
¢ “LEVEL" indicator : Center (Rotate [STC] control.)
¢ “AFC” indicator : Center (Push [STC] then rotate [STC] control.)
2 | * Connect the sweep generator to J6, IF Connect the oscillo- | Maximum waveform IF L6
pins 1 and 2 (IF unit); and set as: scope to CP3.
Center frequency : 60 MHz
Level 71 mV
(—10dBm)
* Navigation mode
3 | » Set the sweep generator: Connect the oscillo- Maximum waveform L7
Center frequency : 62 MHz scope to CP4.
4 | * Set the sweep generator: Connect the oscillo- | Maximum waveform L8
Center frequency : 58 MHz scope to CP5.
NOTE: Verify this adjustment from step 2.
ANTENNA 1 | » Set the frequency counter: HAR- | Connect the fre- 1800 Hz HAR- R23
ROTATION Gate time 1 sec. NESS | quency counter to NESS
¢ Navigation mode EP1, BLK and BLK
(B).
SuUB 1 | ¢ Navigation mode Display | Screen Adjust the retrace line MAIN R2
BRIGHT- unit until it disappears.
NESS

NOTE: After these adjustments, perform “Adjustment via front panel” on p. 5-1 or proceed to the receiver adjustment on p. 5-4,
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5-3 RECEIVER ADJUSTMENT

MEASUREMENT ADJLJgLI\.I‘I_ENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
ANTENNA 1 | e Connect the signal generator as ANTEN- | Connect the signal Preset the waveformto | SSG SSG
UNIT shown in Fig 5-1 and 5-2; and set as: NA generator and spec- |0 dBm. output
TUNING Frequency 19.41G Hz trum analyzer to the level
¢ Set the spectrum analyzer as: directional coupler as
Center frequency : 9.41 GHz shown in Fig 5-1.
| Span 200 MHz o
2 | 4 Do not place any objects within 5 Connect the spectrum | Minimum level CHAS- MP11
meters. (Place a wave absorber on analyzer to .the SIS
the front of the scanner radiator.) antenna unit as
shown in Fig 5-2.
SENSITIVITY | 1 | » Range (12 nm HAR- | Connect the AC Minimum level Front [TUNE]
CHECK ¢ [GAIN] control : Maximum NESS [ milli-voltmeter to EP1. panel control
¢ STC function : OFF
¢ Connect the signal generator to the
circulator via the 20 dB attenuator;
and set as:
Frequency :9.41 GHz
Level :0.22 mV
(~60dBm)
¢ Navigation mode
2 | » Set the signal generator: OFF Maximum noise level [GAIN]
(0 dB) control
3 | * Set the signal generator: ON 10 dB lower than the SSG SSG
level displayed on the output
AC milli-voltmeter in level
step 2 above.

NOTE: Verify that the signal generator output level, in step 3 above, plus the insertion loss is less than — 65 dBm.

NOTE: After these adjustments, perform “Adjustment via front panel” on p. 4-1 or proceed to the transmitter adjustment on the next page.

* CHASSIS UNIT

MP11

Spectrum analyzer

Lo,

Directional
coupler

C

o C

O

Standard signal generator

Fig. 5-1

Terminator

+« HARNESS UNIT

—/3

]

EP1C_——1
[P ds]
A%

O

Spectrum analyzer

— + Th
L@j milli-voitmeter

o

AC

Standard signal generator

o 0

O

Fig. 5-2

Directional
coupler




5-4 TRANSMITTER ADJUSTMENT

MEASUREMENT garediil
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
MAGNE- 1 | ® R49 (PA) :Center PA Connect the Digital 76VDC(+06V) PA Verify
TRON ¢ R50 (PA) :Center multi-meter to CP2.
CURRENT e R51 (PA) : Center
|| « R52 (PA) :Max. CCW
2 Connect the Digital 260V DC R24
multi-meter to the
cathode of D6.
3 | « Range 112 nm Connect the oscillo- | 3.2 A at 400 nsec. after R24
+ Navigation mode scope to the magne- | the current rises.
tron lead through a
current probe.
PULSE NOTE: In this adjustment, pulse width is measured when the detector output voltage is more than 70% of the maximum.
WIDTH
1 | » Range 212 nm PA Connect the oscillo- | Adjust for 750 nsec. PA R52
¢ Pulse width : Normal scope to the circulator | pulse width.
* Navigation mode through the detector.
2 | » Range 16 nm Adjust for 400 nsec. R51
pulse width.
3 | * Range :3nm Adjust for 200 nsec. R50
pulse width.
4 | » Range 1.5 nm Adjust for 80 nsec. R49
pulse width.
NOTE: Verify this adjustment from step 1.
NOTE: After these adjustments, perform “Adjustment via front panel” on p. 4-1,
¢ PA UNIT
(O © o) O O)
| I—
OO
&l cr2 O
o FFF OT ! | o

|R52 R51 R50 R49| {R24 D6 CP2,
PULSE WIDTH MAGNETRON
adjustment CURRENT
adjustment




SECTION 6

PARTS LIST

[MAIN UNIT] [MAIN UNIT]
REF. PARTS REF. PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION

IC1 1120002390 s.C TC74AC166F 1C65 1130005740 S.IC TC74AC74F
IC2 1120002390 S.IC TC74AC166F IC66 1130003830 sS.IC TC7S04F (TE85R)
IC3 1130005290 S.IC TC74HC14AF IC67 1130005120 S.iIC TC74HC74AF (TP1)
IC4 1130005250 S.IC TC74HCO8AF IC68 1130006440 S.c TC7S08F (TE85R)
IC5 1120002300 s.iC TC74AC04F 1C69 1110002070 IC TA78L08S
IC6 1170000180 IC PC817D
IC7 1110001500 S.C S-8054ALR-LN-T1
IC8 1130005770 S.c MB4052PF-G-BND (@] 1530000160 S.TRANSISTOR 2SC2712-Y (TE85RTEM)
IC9 1140000940 IC TMP82C255AN-2-Z Q2 1530000160 S.TRANSISTOR 2SC2712-Y (TE85RTEM)
IC10 1140001220 IC HD64180R1P6 Q3 1590000420 S.TRANSISTOR RN1404 (TE85R)
IC11 1130005510 IC uPD72020C-8 Q4 1590000420 S.TRANSISTOR RN1404 (TE85R)
IC12 1130006010 S.iC HM6264ALFP15LD Q5 1590000420 S.TRANSISTOR RN1404 (TE85R)
IC13 1140003120 IC SC-1234 Q6 1530000160 S.TRANSISTOR 2SC2712-Y (TE8S5RTEM)
IC14 1140003020 IC SC-1226 Q7 1590000420 S.TRANSISTOR RN1404 (TE85R)
IC15 1120002330 S.IC TC74ACS573F Q8 1590000420 S.TRANSISTOR RN1404 (TE85R)
IC16 1120002330 sS.IC TC74AC573F Qo 1590000420 S.TRANSISTOR RN1404 (TE85R)
IC17 1140003030 IC SC-1227 Q1o 1590000480 S.TRANSISTOR RN2402 (TE85R)
IC18 1130005120 S.IC TC74HC74AF (TP1)
IC19 1120002310 sS.ic TC74AC161F
IC20 1120002380 S.ic TC74AC175F D1 1750000060 S.DIODE 185196 (TE85R)
IC21 1130005740 sS.IC TC74AC74F D2 1750000060 S.DIODE 188196 (TE85R)
1C22 1130005740 S.iC TC74AC74F D3 1750000060 S.DIODE 188196 (TE85R)
IC23 1130005420 s.Ic TC74HC175AF D4 1750000060 S.DIODE 185196 (TE8SR)
1C24 1140003070 IC SC-1231 D5 1750000060 S.DIODE 1SS196 (TE85R)
IC25 1140002320 S.C uPD6325G D6 1750000060 S.DIODE 158196 (TE85R)
IC26 1140002240 S.IC TMP82C54M-2 D7 1750000060 S.DIODE 185196 (TE85R)
1C27 1130006790 S.IC M5M482128AJ-8 D8 1750000020 S.DIODE 185184 (TE85R)
IC28 1120002370 S.IC HD74LS06FP D9 1750000060 S.DIODE 155196 (TE85R)
1C29 1110001240 S.IC uPC358G2-T1 D10 1750000060 S.DIODE 185196 (TE85R)
IC30 1110001240 s.ic uPC358G2-T1 D11 1720000030 VARICAP 18V149C
1C31 1130005430 S.IC TC74HC191AF D12 1730000730 S.ZENER RD6.2M-T2B2
1C32 1130005430 s.IC TC74HC191AF D13 1750000060 S.DIODE 185196 (TE85R)
IC33 1130005430 S.IC TC74HC191AF D14 1750000060 S.DIODE 185196 (TE85R)
IC34 1130005430 S.Ic TC74HC191AF D15 1750000060 S.DIODE 185196 (TE85R)
IC35 1130005430 S.IC TC74HC191AF D16 1750000060 S.DIODE 188196 (TE85R)
IC36 1130005430 S.IC TC74HC191AF D17 1750000060 S.DIODE 188196 (TE85R)
IC37 1110003050 IC HM6268P25D
IC38 1130005550 s.c uPD74HC123AGS
1C39 1120002390 S.Ic TC74AC166F X1 6050008310 XTAL DOC-492 12.288MHz
1C40 1120002390 s.Ic TC74AC166F X2 6050008320 XTAL DOC-4952 40.000MHz
IC41 1120002390 S.IC TC74AC166F X3 6050008330 XTAL DOC-431CC 62.160MHz
IC42 1130005380 S.IC TC74HC161AF
IC43 1130005380 sS.IC TC74HC161AF
IC44 1140003040 IC SC-1228 R1 7030000580 S.RESISTOR MCR10EZHJ 47K (473)
IC45 1140003140 sS.IC HD647180X0FS6 R2 7310000800 TRIMMER RH0651CJ5J01A (224)
IC46 1140003080 IC SC-1229 R3 7030000460 S.RESISTOR MCR10EZHJ 4.7KQ (472)
IC47 1140003100 IC SC-1232 R4 7030000440 S.RESISTOR MCR10EZHJ 3.3KQ (332)
1C48 1140003130 IC SC-1235 R5 7030000500 S.RESISTOR MCR10EZHJ 10KQ (103)
1C49 1140003050 IC SC-1230 R6 7030000340 S.RESISTOR MCR10EZHJ 470Q (471)
1C50 1130005550 S.iC nPD74HC123AGS R7 7030000460 S.RESISTOR MCR10EZHJ 4.7K2 (472)
IC51 1120002320 S.IC TC74AC245F R8 7030000400 S.RESISTOR MCR10EZHJ 1.5KQ (152)
IC52 1130006790 S.IC M5M482128AJ-8 R9 7030000500 S.RESISTOR MCR10EZHJ 10KQ (103)
1C53 1130006790 S.IC M5M482128AJ-8 R10 7030000340 S.RESISTOR MCR10EZHJ 470Q (471)
IC54 1110003040 S.IC XC3020-70PC84C R11 7030000400 S.RESISTOR MCR10EZHJ 1.5KQ (152)
IC55 1130005740 S.IC TC74AC74F R12 7030000380 S.RESISTOR MCR10EZHJ 1KQ (102)
IC56 1130005380 S.IC TC74HC161AF R13 7410000070 ARRAY RMX- 4 472K
IC57 1110003120 S.IC NE521D R14 7410000050 ARRAY RMX- 4 103K
IC58 1110003120 S.IC NES21D R15 7410000210 ARRAY RMX- 8 472K
IC59 1140003110 IC SC-1233 R16 7030000620 S.RESISTOR MCR10EZHJ 100K (104)
1C60 1110003130 S.IC MC14577 BF R17 7030000620 S.RESISTOR MCR10EZHJ 100KQ (104)
IC61 1110001240 s.ic nPC358G2-T1 R18 7030000620 S.RESISTOR MCR10EZHJ 100KQ (104)
IC62 1120002330 S.iC TC74AC573F R19 7030000460 S.RESISTOR MCR10EZHJ 4.7KQ (472)
1C63 1120002330 s.C TC74AC573F R20 7030000500 S.RESISTOR MCR10EZHJ 10KQ (103)
1C64 1130005740 S.IC TC74AC74F R21 7030000510 S.RESISTOR MCR10EZHJ 12KQ (123)

S. = Surface mount




[MAIN UNIT] [MAIN UNIT]

REF. PARTS REF. PARTS

NO. NO. DESCRIPTION NO. NO. DESCRIPTION
R22 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) R105 7030000440 | S.RESISTOR MCR10EZHJ 3.3KQ (332)
R23 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) R106 7030000740 | S.RESISTOR MCR10EZHJ 1MQ (105)
R24 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) R107 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222)
R25 7030000140 | S.RESISTOR MCR10EZHJ 10Q (100) R108 7030000160 | S.RESISTOR MCR10EZHJ 159 (150) (#02)
R26 7030000690 | S.RESISTOR MCR10EZHJ 390KQ (394)
R27 7030000540 | S.RESISTOR MCR10EZHJ 22KQ (223)
R28 7030000580 | S.RESISTOR MCR10EZHJ 47KQ (473) ] 4030008960 | S.CERAMIC C2012 JB 1C 104K-T-A
R29 7030000640 | S.RESISTOR MCR10EZHJ 150K (154) c2 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R30 7030000600 | S.RESISTOR MCR10EZHJ 68K (683} Cc3 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R31 7030000620 | S.RESISTOR MCR10EZHJ 100K (104) C4 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R32 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) Cs 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R33 7030000590 | S.RESISTOR MCR10EZHJ 56K<2 (563) ce 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R34 7030000510 | S.RESISTOR MCR10EZHJ 12KQ (123) c7 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R35 7030000580 | S.RESISTOR MCR10EZHJ 47KQ (473) cs 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R36 7030000590 | S.RESISTOR MCR10EZHJ 56KQ (563) co 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R37 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) c10 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R38 7030000580 | S.RESISTOR MCR10EZHJ 47KQ (473) C11 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R3g 7030000520 | S.RESISTOR MCR10EZHJ 15KQ (153) c12 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R40 7030000700 | S.RESISTOR MCR10EZHJ 470K (474) C13 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R41 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C14 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R42 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) C15 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R43 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) Cie 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R44 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) Ci17 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R45 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) c18 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R46 7030000380 | S.RESISTOR MCR10EZHJ 1K€ (102) C19 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R47 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) C20 4030004760 { S.CERAMIC C2012 JF 1E 104Z-T-A
R49 7030000400 | S.RESISTOR MCR10EZHJ 1.5KQ (152) c21 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R50 7030000400 | S.RESISTOR MCR10EZHJ 1.5KQ (152) c22 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R51 7030000260 | S.RESISTOR MCR10EZHJ 100 (101) c23 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R52 7410000210 | ARRAY RMX- 8 472K C24 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R53 7410000070 | ARRAY RMX- 4 472K Cc25 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R54 7030000540 | S.RESISTOR MCR10EZHJ 22KQ (223) C26 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R55 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) ca7 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R56 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C28 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R57 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (1083) Cc29 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R58 7030000260 | S.RESISTOR MCR10EZHJ 100 {101) C30 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R59 7030000260 | S.RESISTOR MCR10EZHJ 100Q (101) C31 .4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R60 7030000620 | S.RESISTOR MCR10EZHJ 100K (104) C32 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R61 7030000340 | S.RESISTOR MCR10EZHJ 470 (471) C33 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R62 7030000370 | S.RESISTOR MCR10EZHJ 820¢ (821) C34 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R67 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) C35 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R68 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) C36 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R69 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) Ca7 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R72 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) C38 4510004990 | ELECTROLYTIC 16 MV 100 HC
R73 7030000640 | S.RESISTOR MCR10EZHJ 150K (154) C39 4510003910 { ELECTROLYTIC 16 MV 47 HW
R74 7030000640 | S.RESISTOR MCR10EZHJ 150KQ (154) C40 4510003890 | ELECTROLYTIC 16 MV 10 HW
R75 7030000400 | S.RESISTOR MCR10EZHJ 1.5KQ (152) Ca41 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R76 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) C42 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R77 7030000430 | S.RESISTOR MCR10EZRJ 2.7KQ (272) C43 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R78 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) C44 4030008550 | S.CERAMIC C2012 JF 1H 473Z-T-A
R79 7030000620 | S.RESISTOR MCR10EZHJ 100K (104) C45 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R80 7410000070 | ARRAY RMX- 4 472K C46 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R81 7410000070 | ARRAY RMX- 4 472K C47 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R82 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C48 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R84 7030000330 | S.RESISTOR MCR10EZHJ 390 (391) C49 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R85 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) C50 4030008460 | S.CERAMIC C2012 SL 1H 102J-T-A
R86 7030000590 | S.RESISTOR MCR10EZHJ 56KQ (563) C51 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R8sg 7030000260 | S.RESISTOR MCR10EZHJ 100Q (101) Ccs2 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R8g 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) C53 4510003910 | ELECTROLYTIC 16 MV 47 HW
RO1 7030000490 | S.RESISTOR MCR10EZHJ 8.2KQ (822) C54 4510004490 | ELECTROLYTIC 25MV 22 HW
RO2 7030000600 | S.RESISTOR MCR10EZHJ 68KQ (683) C55 4510004610 | ELECTROLYTIC 16 MV 1000 AG
RoO3 7030000580 | S.RESISTOR MCR10EZHJ 47KQ (473) C56 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R94 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) Ccs57 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R95 7030000470 | S.RESISTOR MCR10EZHJ 5.6K<2 (562) C58 4510003910 | ELECTROLYTIC 16 MV 47 HW
R96 7030000470 | S.RESISTOR MCR10EZHJ 5.6KQ (562) C59 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R97 7030000020 | S.RESISTOR MCR10EZHJ 1Q (010) Ce0 4510004830 | ELECTROLYTIC 50 MV 1 NPDW
R98 7030000370 | S.RESISTOR MCR10EZH.J 820 (821) Ce1 4030004730 | S.CERAMIC C2012 JB 1H 222K-T-A
R100 7030000430 | S.RESISTOR MCR10EZHJ 2.7KQ (272) C63 4030004730 | S.CERAMIC C2012 JB 1H 222K-T-A
R101 7030000400 | S.RESISTOR MCR10EZHJ 1.5KQ (152) Ce4 4510003960 | ELECTROLYTIC 50MV 1 HW
R102 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C65 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R104 7030000480 | S.RESISTOR MCR10EZHJ 6.8KQ (682) Ceé 4510003910 | ELECTROLYTIC 16 MV 47 HW

S. = Surface mount



[MAIN UNIT] [FRONT UNIT] (VR BOARD)
REF. PARTS REF. PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION

ce7 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A S1 7600000140 | ENCODER SW-144 (RK09710HL)

C68 4510003890 ELECTROLYTIC 16 MV 10 HW S2 7600000150 ENCODER SW-145 (RK09710HH)

C69 4030004710 S.CERAMIC C2012 JB 1H 471K-T-A S3 7600000140 ENCODER SW-144 (RK09710HL)

C70 4030005030 S.CERAMIC C2012 CH 1H 221J-T-A

c7 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

Cc72 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A EP1 910035432 PCB B 35178 3 pieces

C73 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

C74 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

C75 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

C76 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

C77 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A [FRONT UNIT] (SENSOR BOARD)

C78 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

c79 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A REF. PARTS DESCRIPTION

€80 | 4030009340 | S.CERAMIC C2012 JF 1H 472Z-T-A NO. No.

C81 4030009340 S.CERAMIC C2012 JF 1H 472Z-T-A

C82 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A St 2250000020 | ENCODER SRB18100 25KC

c83 4510003900 | ELECTROLYTIC 16 MV 22HW

Cc85 4030008680 S.CERAMIC C2012 JF 1C 105Z-T-A

C96 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A EP1 910035441 | PCB B 3518A

Cc97 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

[03:1:] 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

C99 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

c100 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

c101 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A [FRONT UNIT] (SW BOARD)

C102 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A REF. PARTS

C103 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A NO. NO. DESCRIPTION

C104 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

C105 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A Q1 1590000340 | TRANSISTOR RN1202

C106 4030009340 S.CERAMIC C2012 JF 1H 472Z-T-A Q2 1530000100 TRANSISTOR 28C2458-Y

c107 4030004760 S.CERAMIC C2012JF 1E 104Z-T-A

C108 4510003910 ELECTROLYTIC 16 MV 47 HW

c109 4510003910 | ELECTROLYTIC 16 MV 47 HW D1 1710000160 | DIODE 188133

c110 4510003960 ELECTROLYTIC 50 MV {1 HW D2 1710000160 DIODE 185133

cim 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A D3 1710000160 DIODE 185133

Ci112 4030002280 S.CERAMIC GRM40 SH 151J 50PT D4 1710000160 DIODE 188133

Ci113 4030009340 S.CERAMIC C2012 JF 1H 472Z-T-A D5 1710000160 DIODE 188133

Cl14 4030004750 S.CERAMIC C2012 JB 1H 103K-T-A D6 1710000160 DIODE 188133

C115 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A D7 1710000160 DIODE 188133

C116 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A D8 1710000160 DIODE 188133

c118 4510003890 ELECTROLYTIC 16 MV 10HW D9 1710000160 DIODE 188133

C119 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A D10 1710000160 DIODE 188133

c120 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A D11 1710000160 DIODE 188133

ci21 4510003910 ELECTROLYTIC 16 MV 47 HW D12 1710000160 CIODE 185133

Cc122 4510003910 ELECTROLYTIC 16 MV 47 HW D13 1710000160 DIODE 188133

ci23 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A

C124 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

c125 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A R1 7010004190 RESISTOR R20J 1KQ

c127 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A R3 7010004140 RESISTOR R20J 390Q

c128 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A R4 7010004090 RESISTOR R20J 150Q

C129 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A R5 7010004090 RESISTOR R20J 150Q

C130 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A R6 7010003350 RESISTOR ELR20J 390Q

C131 4030004950 S.CERAMIC C2012 CH 1H 470J-T-A

C132 4030008680 S.CERAMIC C2012 JF 1C 105Z-T-A

C133 4030005030 S.CERAMIC C2012 CH 1H 221J-T-A DS1 5040001750 LED TLRC160

C134 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A DS2 5040000820 LED SLN-210MC

C135 4030004760 S.CERAMIC C2012 JF 1E 104Z-T-A DS3 5040000820 LED SLN-210MC
DS4 5040000820 LED SLN-210MC

RLA1 6330000180 RELAY MZ-12HG
S1 2260000851 SWITCH SKHQFA018B
S2 2260000861 SWITCH SKHQFB015B

BT1 3020000070 LITHIUM BATTERY BR2032-1HF s3 2260000861 SWITCH SKHQFB015B
S4 2260000861 SWITCH SKHQFB0158
S5 2260000861 SWITCH SKHQFB0158

EP1 910036054 | PCB B 3514D S6 2260000861 | SWITCH SKHQFB015B
S7 2260000861 SWITCH SKHQFB015B
S8 2260000861 SWITCH SKHQFB015B
S9 2260000861 SWITCH SKHQFB015B
S10 2260000861 SWITCH SKHQFB015B
S11 2260000861 SWITCH SKHQFB015B
812 2260000861 SWITCH SKHQFB015B

S. = Surface mount




[FRONT UNIT] (SW BOARD)

[REAR UNIT] (REG BOARD)

RER | RIS DESCRIPTION e e DESCRIPTION
S13 | 2260000861 | SWITCH SKHQFBO15B L1 6190000640 | COIL TF25285-102Y5R0-01
514 | 2260000861 | SWITCH SKHQFB0158 L2 6190000810 | COIL HP-012Z

L3 6190000800 | COIL HP-011Z
L4 6170000140 | COIL LW-15
SP1 | 2520000076 | PIEZOBUZZER EFBRQ38CO1
R2 7010003980 | RESISTOR R20J 18Q
EP1 910035462 | PCB B 35168 R3 7010003400 | RESISTOR ELR20J 1KQ
R4 7010003400 | RESISTOR ELR20J 1KQ
RS 7010003980 | RESISTOR R20J 180
R6 7010004840 | RESISTOR RE0XJ 390
R7 7010004840 | RESISTOR R50XJ 390
[REAR UNIT] R8 7010003490 | RESISTOR ELR20J 5.6KQ
RO 7010003350 | RESISTOR ELR20J 3900
REF. PARTS DESCRIPTION R16 | 7010003530 | RESISTOR ELR20J 10KQ
NO. NO. R11 7010003420 | RESISTOR ELR20J 1.5KQ
R12 | 7010003540 | RESISTOR ELR20J 12KQ
F2 5210000070 | FUSE FGB 10A R13 | 7010003440 | RESISTOR ELR20J 2.2KQ
R15 | 7010003400 | RESISTOR ELR20J 1KQ
R16 | 7010003400 | RESISTOR ELR20J 1KQ
R17 | 7080000260 | RESISTOR CRB25FX 4.7KQ
R19 | 7080000260 | RESISTOR CRB25FX 4.7KQ
[REAR UNIT] (REG BOARD) R21 7010003530 | RESISTOR ELR20J 10KQ
i ARTS Rez | 7010003580 | RESISTOR ELR20J 22KQ
NO. NO. DESCRIPTION R23 7010003580 | RESISTOR ELR20J 22KQ
Re4 | 7010003400 | RESISTOR ELR20J 1KQ

Ic1 1110001950 | IC uPC494C R25 | 7010003700 | RESISTOR ELR20J 220KQ
ic2 1110002260 | IC UPC1083. R26 | 7010003400 | RESISTOR ELR20J 1KQ
(c3 1170000180 | IC PC817D Ro7 | 7010003530 | RESISTOR ELR20J 10KQ
iIC4 1130000050 | IC TC4013BP (NEW) R28 7010003660 | RESISTOR ELR20J 100KQ

R29 | 7010003680 | RESISTOR ELR20J 150KQ
R30 | 7010003480 | RESISTOR ELR20J 4.7KQ

Q1 1510000070 TRANSISTOR 285A1048-Y R31 7010003620 RESISTOR ELR20J 47KQ
Q2 1560000600 | FET 25K740 R32 | 7010003280 | RESISTOR ELR20J 1000
o3 1560000600 | FET 25K740 R33 | 7010003490 | RESISTOR ELR20J 5.6KQ
Q4 1510000070 | TRANSISTOR  25A1048-Y R34 | 7540000060 | ABSORBER ERZ-COSDK 560
Q5 1510000720 | TRANSISTOR  25A1428-Y R35 | 7540000060 | ABSORBER ERZ-CO5DK 580
Q8 1510000070 TRANSISTOR 25A1048-Y R36 7010003400 RESISTOR ELR20J 1KQ
ar 1530000100 | TRANSISTOR  28C2458-Y R37 | 7010003400 | RESISTOR ELR20J 1KQ
Q9 1540000150 | TRANSISTOR  25D1225M R R38 | 7010003360 | RESISTOR ELR20J 470Q
010 | 1550000350 | TRANSISTOR  RN1204 R3g | 7010003490 | RESISTOR ELR20J 5.6KQ
att 1590000350 | TRANSISTOR  RN1204 R40 | 7010003510 | RESISTOR ELR20J 6.8KQ
Q12 | 1520000230 | TRANSISTOR  2SB90SM Q R41 7070000220 | RESISTOR CRH100X R-02J 4700 (471)
Q13 | 1520000290 | TRANSISTOR  2SB1015-Y Ra2 | 7010004000 | RESISTOR R20J 150Q
Q14 | 1510000070 | TRANSISTOR  2S5A1048-Y R43 | 7010004210 | RESISTOR R20J 1.5KQ
Q15 | 1530000100 | TRANSISTOR  2502458-Y R44 | 7010003410 | RESISTOR ELR20J 1.2KQ
Q16 | 1530000100 | TRANSISTOR  25C2458-Y R45 | 7010003530 | RESISTOR ELR20J 10KQ
Q17 | 1530000100 | TRANSISTOR  25C2458-Y R46 | 7010003380 | RESISTOR ELR20J 6800
Q18 | 1530000100 | TRANSISTOR  2502458-Y R47 | 7010003530 | RESISTOR ELR20J 10KQ
D1 1710000040 | DIODE 15953 G 4510004770 | ELECTROLYTIC 50 MV 1000 EZ
D2 1710000040 | DIODE 15953 c2 4010004130 | CERAMIC DDO0Y B 222K 500V
D4 1790000740 | DIODE MAB93 c3 4010004130 | CERAMIC DDOS B 222K 500V
D5 1750000760 | DIODE RG-2A c4 4510003970 | ELECTROLYTIC 50 MV 2R2 HW
D6 1790000740 | DIODE MABS3 c5 4510003910 | ELECTROLYTIC 16 MV 47 HW
D8 1730000250 | ZENER RD12E B2 cs 4510003960 | ELECTROLYTIC 50 MV 1HW
D9 1790000760 | DIODE RG-2A c7 4510003960 | ELECTROLYTIC 50MV 1 HW
D10 | 1710000160 | DIODE 158133 c8 4310000330 | MYLAR 50 F2D 1024
D11 1710000160 | DIODE 155133 c9 4310000330 | MYLAR 50 F2D 1024
D12 | 1710000160 | DIODE 155133 C10 | 4510004490 | ELECTROLYTIC 25MV 22 HW
D13 | 1710000160 | DIODE 158133 Cit 4510003910 | ELECTROLYTIC 16MV 47 HW
D14 | 1710000160 | DIODE 158133 Ci2 | 4510003960 | ELECTROLYTIC 50 MV 1HW
D15 | 1710000160 | DIODE 155133 C13 | 4510004750 | ELECTROLYTIC 25MV 470 AG
D16 | 1730001830 | ZENER RD10E BY C14 | 4510005030 | ELECTROLYTIC 10 MV 1000 AG
D17 | 1710000160 | DIODE 185133 C15 | 4510005060 | ELECTROLYTIC 25MV 220 HW
D18 | 1710000160 | DIODE 158133 C16 | 4510003940 | ELECTROLYTIC 25MV 4R7 HW
D19 | 1790000700 | DIODE DSA3AT C17 | 4510005280 | ELECTROLYTIC 25MV 10 HW
D20 | 1790000700 | DIODE DSA3AT C18 | 4510004490 | ELECTROLYTIC 25MV 22 HW

C18 | 4510003960 | ELECTROLYTIC 50 MV 1HW
€20 | 4510005260 | ELECTROLYTIC 25MV 10HW




[REAR UNIT] (REG BOARD)

[CTRL UNIT] (IF BOARD)

REF. PARTS REF. PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
ca1 4510005260 | ELECTROLYTIC 25MV 10HW Ict 1130006950 | IC §1PD6326C
c22 4510004490 | ELECTROLYTIC 25MV 22 HW Ic2 1130006350 | S.IC TC4094BF (TP1)
c23 4010000560 | CERAMIC DD106 F 103Z 50V IC3 1110002590 | S.IC MC1350 D
C24 4010000560 | CERAMIC DD106 F 103Z 50V IC4 1110002590 | S.IC MC1350 D
ca25 4010000560 | CERAMIC DD106 F 103Z 50V IC5 1110002300 | IC MC1330 AP
C26 | 4510005570 | ELECTROLYTIC 50MV 330 HW ics 1130005010 | IC HD14046BP
C27 | 4510004940 | ELECTROLYTIC 50MV 33 NPDW ord 1110001200 | S.IC WPC324G2
co8 4510004940 | ELECTROLYTIC 50 MV 33 NPDW ics 1130005380 | S.C TC74HC161AF
c29 4010000560 | CERAMIC DD106 F 163Z 50V Ico 1110000240 | IC BAZ22-V
c30 4010000560 | CERAMIC DD106 F 103Z 50V Ic10 | 1110001240 | S.C UPC358G2-T1
C31 4010000860 | CERAMIC DD106 F 103Z 50V IC11 1110001240 | S.IC uPC358G2-T1
ca2 4510004610 | ELECTROLYTIC 16 MV 1000 AG Ic12 | 1180000010 | IC TA78LO0SAP
cas 4510003910 | ELECTROLYTIC 16 MV 47 HW IC13 | 1130002760 | S.IC LPD4584BG-T1
C34 | 4010004840 | CERAMIC DD305 F 104Z 12V iC14 | 1130003710 | S.IC TC4S71F (TE85R)
C35 | 4510004490 | ELECTROLYTIC 25MV 22 HW IC15 | 1130003710 | S.C TC4S71F (TEB5R)
C36 4010000330 | CERAMIC DD105 SL 1014 50V
Qi 1530002030 | S.TRANSISTOR 28C3772-3-TA
T 5920000530 | TRANSFOMER TO-33 Q2 1530000160 | S.TRANSISTOR 2SC2712-Y (TE8SRTEM)
Q3 1530000160 | S.TRANSISTOR 25C2712-Y (TE85RTEM)
Q4 1530000160 | S.TRANSISTOR 28C2712-Y (TESSRTEM)
RL1 6330000940 | RELAY GBEK-134P-1-US DCSV Qs 1530000160 | S.TRANSISTOR 25C2712-Y (TESSRTEM)
6 1530000160 | S.TRANSISTOR 28C2712-Y (TES85RTEM)
Q7 1530002030 | S.TRANSISTOR 2SC3772-3-TA
EP1 910035403 | PCB B 3507C Q8 1530000160 | S.TRANSISTOR 2SC2712-Y (TE8SRTEM)
Q9 1530000160 | S.TRANSISTOR 2S8C2712-Y (TE8SRTEM)
Qto 1590000520 | S.FET 25J106-GR (TES5R)
Qi 1590000520 | S.FET 25J106-GR (TEB5R)
Qi2 1590000460 | S.TRANSISTOR RN1402 (TE8SR)
Q13 1500000460 | S.TRANSISTOR RN1402 (TE85R)
Q14 1590000460 | S.TRANSISTOR RN1402 (TES5R)
[REAR UNIT] (FIL BOARD) Q15 | 1590000460 | S.TRANSISTOR RN1402 (TE85R)
Q16 1590000460 | S.TRANSISTOR RN1402 (TE8SR)
l;*g- Pl'\q%TS DESCRIPTION Q17 | 1510000110 | S.TRANSISTOR 2SA1162-Y (TE8SR)
- : Qi 1510000110 | S.TRANSISTOR 2SA1162-Y (TEB5R)
Q19 1580000390 | S.FET 3SK131K-T1
Lt 6180002940 | COIL TF3233S-102Y10R0-01 Q20 | 1530000160 | S.TRANSISTOR 2SC2712-Y (TEBSRTEM)
L2 6910000670 | COIL BTO1RN1-A61-001
13 6910000670 | GOIL BTO1RN1-AB1.001 Q21 1590000480 | S.TRANSISTOR RN2402 (TES5R)
M Q22 1500000460 | S.TRANSISTOR RN1402 (TE8SR)
Q23 1530000160 | S.TRANSISTOR 25C2712-Y (TESSRTEM)
ot 4510004940 | ELEGTROLYTIC 50 MV 33 NPDW Qo4 1590000460 | S.TRANSISTOR RN1402 (TE85R)
Qzs 1590000480 | S.TRANSISTOR RN2402 (TES5R)
c2 4510005570 | ELECTROLYTIC 50 MV 330 HW
Q28 1530000160 | S.TRANSISTOR 2SC2712-Y (TESSRTEM)
c3 4510004940 | ELECTROLYTIC 50 MV 33 NPDW
Q27 1500000460 | S.TRANSISTOR RN1402 (TES5R)
C4 4010000590 | CERAMIC DD110 F 4732 50V
Q28 1500000460 | S.TRANSISTOR RN1402 {TESSR)
cs 4010000590 | CERAMIC DD110 F 473Z 50V
Q29 1530000160 | S.TRANSISTOR 28C2712-Y (TE85RTEM)
Cé 4010000590 | CERAMIC DD110 F 473Z 50V
Qa0 1530000160 | S.TRANSISTOR 25C2712-Y (TEBSRTEM)
c7 4010000590 | CERAMIC DD110 F 473Z 50V
Q31 1500000480 | S.TRANSISTOR RN1402 (TE85R)
cs 4010000590 | CERAMIC DD110 F 473Z 50V
Q32 1590000460 | S.TRANSISTOR RN1402 (TE85R)
ce 4010000560 | CERAMIC DD106 F 103Z 50V
o10 4010000560 | GERAMIO DD106 F 1032 50V Qa3 1500000460 | S.TRANSISTOR RN1402 (TES5R)
Q34 1500000460 | S.TRANSISTOR RN1402 (TESSR)
Qg5 1510000110 | S.TRANSISTOR 2SA1182-Y (TE8SR)
F1 5210000060 | FUSE FGB 5A
D1 1720000220 | S.VARICAP 18V166-T2B
D2 1720000220 | S.VARICAP 1SV166-T28
EP1 910036541 | PCB B 3630A D3 1720000220 | S.VARICAP  1SV166-T2B
D4 1750000060 | S.DIODE 155196 (TES5R)
Ds 1750000060 | S.DIODE 185196 (TES5R)
D6 1750000060 | S.DIODE 155196 (TES5R)
D7 1750000060 | S.DIODE 185196 (TES5R)
[CTRL UNIT] (RF) ps 1750000060 | S.DIODE 185196 (TE8SR)
REF. PARTS D9 1750000060 | S.DIODE 185196 (TE85R)
NO. NO. DESCRIPTION Dio 1750000060 | S.DIODE 185196 (TEB5R)
D11 1750000060 | S.DIODE 155196 {TES5R)
EP1 6910004880 | MAGNETRON  MSF1421B D12 1750000060 | S.DIODE 155196 (TE8B5R)
EP2 | 6910004870 | FRONTEND NJT1946 D13 1750000060 | S.DIODE 185196 (TE85R)
EP3 6910004860 | CIRCULATOR  NJC3901D D14 1790000960 | S.DIODE 188317-T
EP4 | 6910004850 | LIMITTER NJS6930 D15 1750000060 | S.DIODE 185196 (TE85R)
D16 1750000060 | S.DIODE 155196 (TE85R)
D17 1750000060 | S.DIODE 185196 (TE85R)

S. = Surface mount




[CTRL UNIT] (IF BOARD)

[CTRL UNIT] (IF BOARD)

?‘%F_' Pﬁ%Ts DESCRIPTION ':gf' P‘r‘l';'_'s DESCRIPTION
D18 | 1750000060 | S.DIODE 155196 (TESS5R) R39 | 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
D19 | 1750000060 | S.DIODE 155196 (TESSR) R4O | 7030000640 | SRESISTOR  MCR10EZHJ 150K (154)
D20 | 1750000060 | S.DIODE 185196 (TE85R) R41 | 7030000260 | S.RESISTOR  MCR1OEZHJ 1000 (101)
D21 | 1750000040 | S.DIODE 158190 (TE85R) R42 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
D22 | 1750000060 | S.DIODE 158196 (TESSR) R43 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KR (103)
D23 | 1750000060 | S.DIODE 155196 (TES5R) Ra4 | 7030000480 | S.RESISTOR  MCR10EZHJ 6.8K< (682)
D24 | 1750000060 | S.DIODE 158196 (TE85R) R45 | 7030000460 | S.RESISTOR  MCR10EZHJ 4.7KR (472)
D25 | 1750000060 | S.DIODE 155196 (TESSR) R46 | 7030000480 | S.RESISTOR  MCR10EZHJ 6.8KQ (682)
D26 | 1730000730 | S.ZENER RD6.2M-T282 R47 | 7030000500 | S.RESISTOR  MCR1O0EZHJ 10KQ (103)
D27 | 1750000060 | S.DIODE 155196 (TES5R) R4S | 7030000500 | S.RESISTOR  MCRIOEZHJ 10KS (103)
D28 | 1790000960 | S.DIODE 188317-T R4S | 7030000500 | SRESISTOR  MCR10EZHJ 10KQ (103)
D29 | 1790000060 | S.DIODE 188317-T RS0 | 7030000540 | S.RESISTOR  MCR10EZHJ 22KQ (223)
D30 | 1790000960 | S.DIODE 1S8317-T RS1 | 7030000540 | S.RESISTOR  MCRIOEZHJ 22KQ (223)
D31 | 1750000060 | S.DIODE 1SS196 (TE8SR) R52 | 7030000500 | S.RESISTOR  MCR1OEZHJ 10KQ (103)
D32 | 1750000060 | S.DIODE 158196 (TESSR) R53 | 7080000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
D33 | 1750000060 | S.DIODE 158196 (TE85R) RS4 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
D34 | 1750000070 | S.DIODE 185226 (TE8SR) RS5 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104)
D35 | 1750000070 | S.DIODE 188226 (TE8SR) RS6 | 7030000620 | S.RESISTOR  MCRIOEZHJ 100KQ (104)
D36 | 1750000060 | S.DIODE 1SS196 (TE85R) R57 | 7030000620 | S.RESISTOR  MCRYOEZHJ 100KQ (104)
D37 | 1750000070 | S.DIODE 188226 (TE85R) RS8 | 7030000620 | S.RESISTOR  MCRIOEZHJ 100KQ (104)
R59 | 7030000620 | S.RESISTOR  MCR10EZHJ 100K (104)
: R60 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104)
L1 6150002430 | COIL LS-254 R62 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KR (103)
L2 6150002430 | COIL LS-254 R64 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KR (103)
L3 6150002430 | COIL LS-254 R65 | 7030000440 | SRESISTOR  MCR10EZHJ 3.3KQ (332)
L4 6150002430 | COIL LS-254 R66 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104)
L5 6150002430 | COIL LS-254 R67 | 7030000740 | S.RESISTOR  MCR10EZHJ 1M (105)
L6 6150002430 | COIL LS-254 R68 | 7030000630 | S.RESISTOR  MCR10EZHJ 120K (124)
L7 6150002430 | COIL LS-254 RGO | 7030000630 | S.RESISTOR  MCRI0EZHJ 120KQ (124)
L8 6150002430 | COIL LS-254 R70 | 7030000460 | S.RESISTOR  MCR10EZHJ 4.7KQ (472)
Lo 6180000690 | COIL LAL 03NA R22M R71 | 7030000560 | S.RESISTOR  MCR10EZHJ 33KQ (333)
R72 | 7030000220 | S.RESISTOR  MCR10EZHJ 47Q (470)
R73 | 7030000500 | SRESISTOR  MCR10EZHJ 10KQ (103)
R 7030000740 | S.RESISTOR  MCRI10EZHJ 1MQ (105) R74 | 7030000500 | S.RESISTOR  MCR{0EZHJ 10KQ (103)
R2 7030000420 | S.RESISTOR  MCRI0EZHJ 2.2KQ (222) R75 | 7030000540 | S.RESISTOR  MCRIOEZHJ 22KQ (223)
R3 7030000300 | S.RESISTOR  MCRI10EZHJ 2200 (221) R76 | 7030000540 | SRESISTOR  MCR10EZHJ 22KQ (223)
R4 7030000260 | S.RESISTOR  MCRI10EZHJ 1000 (101) R77 | 7030000420 | S.RESISTOR  MCR10EZHJ 2.2KQ (222)
RS 7030000470 | S.RESISTOR  MCR10EZHJ 5.6KQ (562) R79 | 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
R6 7030000660 | S.RESISTOR  MCR10EZHJ 220KQ (224) R8O | 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
R7 7030000340 | S.RESISTOR  MCRI0EZHJ 470Q (471) R81 | 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
RS 7030000530 | S.RESISTOR  MCR10EZHJ 18KQ (183) R82 | 7030000500 | S.RESISTOR  MCRIOEZHJ 10KQ (103)
RO 7030000530 | S.RESISTOR  MCRI0EZHJ 18KQ (183) R83 | 7030000450 | S.RESISTOR  MCR10EZHJ 3.9KQ (392)
R10 | 7030000260 | S.RESISTOR  MCRI0EZHJ 100Q (101) R84 | 7030000490 |-S.RESISTOR  MCR10EZHJ 8.2KQ (822)
R11 | 7030000260 | S.RESISTOR  MCR10EZHJ 100Q (101) R85 | 7030000500 | S.RESISTOR  MCR10EZHJ 10K (103)
R12 | 7030000340 | S.RESISTOR  MCR1OEZHJ 470Q (471) R86 | 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
R13 | 7030000420 | S.RESISTOR  MCR10EZHJ 2.2KQ (222) R87 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KR (103)
R14 | 7030000620 | S.RESISTOR  MCRIOEZHJ 100KQ (104) R88 | 7030000540 | S.RESISTOR  MCR1OEZHJ 22KQ (223)
R15 | 7030000260 | S.RESISTOR  MCR10EZHJ 1009 (101) R8O | 7030000460 | S.RESISTOR  MCR10EZHJ 4.7KQ (472)
R16 | 7030000320 | S.RESISTOR  MCRIOEZHJ 330Q (331) R9O | 7030000420 | S.RESISTOR  MCR10EZHJ 2.2KQ (222)
R17 | 7030000440 | S.RESISTOR  MCR10EZHJ 3.3KQ (332) R91 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KR (103)
R18 | 7030000450 | S.RESISTOR  MCR10EZHJ 3.9KQ (392) Ro2 | 7030000380 | S.RESISTOR  MCR1OEZHJ 1KQ (102)
R19 | 7030000450 | S.RESISTOR  MCRIOEZHJ 3.9KQ (392) RO3 | 7030000540 | S.RESISTOR  MCR10EZHJ 22KQ (223)
R20 | 7030000140 | S.RESISTOR  MCR10EZHJ 100 (100) Ro4 | 7030000490 | S.RESISTOR  MCR10EZHJ 8.2KQ (822)
R21 | 7030000380 | S.RESISTOR  MCRI0EZHJ 1KQ (102) RO6 | 7030000540 | S.RESISTOR  MCRIOEZHJ 22KQ (223)
R22 | 7030000420 | S.RESISTOR  MCR10EZHJ 2.2KQ (222) RO7 | 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
R23 | 7030000180 | S.RESISTOR  MCRIOEZHJ 220 (220) ROS | 7030000260 | S.RESISTOR  MCRIOEZHJ 100Q (101)
R24 7030000420 S.RESISTOR MCR10EZHJ 2.2KQ (222) R99 7030000440 S.RESISTOR MCR10EZHJ 3.3KQ (332)
R25 | 7030000300 | S.RESISTOR  MCR10EZHJ 220Q (221) R100 | 7030000340 | S.RESISTOR  MCR10EZHJ 470 (471)
R26 | 7030000260 | S.RESISTOR  MCR10EZHJ 100Q (101) R101 | 7030000420 | S.RESISTOR  MCR10EZHJ 2.2K (222)
R27 | 7030000260 | S.RESISTOR  MCR10EZHJ 100Q (101) R102 | 7030000340 | S.RESISTOR  MCR10EZHJ 470Q (471)
R28 | 7030000440 | S.RESISTOR  MCR10EZHJ 3.3KQ (332) R103 | 7030000420 | S.RESISTOR  MCR10EZHJ 2.2KQ (222)
R29 | 7030000260 | S.RESISTOR  MCRIOEZHJ 1000 (101) R104 | 7030000490 | S.RESISTOR  MCR10EZHJ 8.2KQ (822)
R30 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104) R105 | 7030000430 | S.RESISTOR  MCR1OEZHJ 2.7KQ (272)
R31 | 7030000620 | S.RESISTOR  MCR1OEZHJ 100KQ (104) R106 | 7030000480 | S.RESISTOR  MCR10EZHJ 6.8KQ (682)
R32 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104) R107 | 7030000430 | S.RESISTOR  MCR10EZHJ 2.7KQ (272)
R33 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104) R108 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104)
R34 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104) R109 | 7030000490 | S.RESISTOR  MCR1O0EZHJ 8.2KR (822)
R35 | 7030000620 | S.RESISTOR  MCR10EZHJ 100KQ (104) R110 | 7030000580 | S.RESISTOR  MCRIOEZHJ 47KQ (473)
R36 | 7030000620 | S.RESISTOR  MCRIOEZHJ 100KQ (104) R111 | 7030000620 | S.RESISTOR  MCRYOEZHJ 100K (104)
R37 | 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103) R112 | 7030000580 | S.RESISTOR  MCRIOEZHJ 47KQ (473)
R38 | 7030000500 | S.RESISTOR  MCR{OEZHJ 10KQ (103) R113 | 7030000620 | S.RESISTOR  MCR10EZHJ 100K (104)

S. = Surface mount




[CTRL UNIT] (IF BOARD)

[CTRL UNIT] (IF BOARD)

REF. PARTS REF. PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
R114 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) c12 4030004580 | S.CERAMIC C2012 SL 1H 560J-T-A
R115 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C13 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R116 7030000470 | S.RESISTOR MCR10EZHJ 5.6KQ (562) C14 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R117 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) C15 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R118 7030000480 | S.RESISTOR MCR10EZHJ 6.8K(2 (682) C16 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R119 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) C17 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
'R120 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) c18 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R121 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) Cc19 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R122 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C20 4030009640 | S.CERAMIC C2012 CH 1H 300J-T-A
R124 7030000620 | S.RESISTOR MCR10EZHJ 100K (104) c21 4030009640 | S.CERAMIC €2012 CH 1H 300J-T-A
R125 7030000620 | S.RESISTOR MCR10EZHJ 100K (104) c22 4030009640 | S.CERAMIC C2012 CH 1H 300J-T-A
R126 7030000450 | S.RESISTOR MCR10EZHJ 3.9KQ (392) ca3 4030006450 | S.CERAMIC C2012JF tH103Z-T-A
R127 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C24 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A
R130 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) Cc25 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R131 7030000260 | S.RESISTOR . MCR10EZHJ 1002 (101) C26 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R132 7030000260 | S.RESISTOR MCR10EZHJ 100Q (101) c27 4310000360 | MYLAR 50 F2D 103J
R133 7030000260 | S.RESISTOR MCR10EZHJ 1002 (101) Cc28 4510003890 | ELECTROLYTIC 16 MV 10 HW
R134 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ2 (472) C29 4310000610 | MYLAR 50 F2D 472J
R135 7030000440 | S.RESISTOR MCR10EZHJ 3.3KQ (332) C30 4310000610 | MYLAR 50 F2D 472J
R136 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) C31 4310000590 | MYLAR 50 F2D 332J
R137 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) C33 4030004630 | S.CERAMIC C2012 SL 1H 151J-T-A
R138 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222) C34 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R139 7030000300 | S.RESISTOR MCR10EZHJ 220Q (221) C35 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R140 7030000500 | S.RESISTOR MCR10EZHJ 10KQ (103) C36 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R142 7030000140 | S.RESISTOR MCR10EZHJ 102 (100) C37 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R143 7030000430 | S.RESISTOR MCR10EZHJ 2.7KQ (272) C38 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A
R144 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) C39 4510003890 | ELECTROLYTIC 16 MV 10 HW
R145 7030000490 | S.RESISTOR MCR10EZHJ 8.2KQ (822) C40 4310000360 | MYLAR 50 F2D 103J
R146 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) C41 4510005530 | ELECTROLYTIC 50MV 10EZ
R147 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) C42 4510005200 | ELECTROLYTIC 25MV 47 HW (6.3X11)
R148 7030000650 | S.RESISTOR MCR10EZHJ 180KQ (184) C43 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R149 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) C44 4510004990 | ELECTROLYTIC 16 MV 100 HC
R150 7030000580 | S.RESISTOR MCR10EZHJ 47KQ (473) C45 4510003910 | ELECTROLYTIC 16 MV 47 HW
R152 7030000580 | S.RESISTOR MCR10EZHJ 47KQ (473) C46 4510005200 | ELECTROLYTIC 25 MV 47 HW (6.3X11)
R153 7030000260 | S.RESISTOR MCR10EZHJ 100Q (101) C47 4510005200 | ELECTROLYTIC 25 MV 47 HW (6.3X11)
R154 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) C48 4510005530 | ELECTROLYTIC 50MV 10EZ
R155 7030000620 | S.RESISTOR MCR10EZHJ 100KQ (104) C49 4510005530 | ELECTROLYTIC 50MV 10EZ
R156 7030000260 | S.RESISTOR MCR10EZHJ 1002 (101) C50 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R157 7030000260 | S.RESISTOR MCR10EZHJ 1000 (101) C51 4030004760 | S.CERAMIC ‘C2012 JF 1E 104Z-T-A
R158 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) Cc52 4030004610 | S.CERAMIC C2012 SL 1H 101J-T-A
R159 7030000440 | S.RESISTOR MCR10EZHJ 3.3KQ (332) C54 4030004570 | S.CERAMIC C2012 SL 1H 470J-T-A
R160 7030000260 | S.RESISTOR MCR10EZHJ 1002 (101) Cs5 4030004810 | S.CERAMIC C2012 CH 1H 040C-T-A
R161 7030000580 | S.RESISTOR MCR10EZHJ 47KQ (473) Cs6 4030004810 | S.CERAMIC C2012 CH 1H 040C-T-A
R162 7030000540 | S.RESISTOR MCR10EZHJ 22KQ (223) Cs7 4030004810 | S.CERAMIC C2012 CH tH 040C-T-A
R163 7030000260 | S.RESISTOR MCR10EZHJ 100Q (101) Ccs8 4030004810 | S.CERAMIC C2012 CH 1H 040C-T-A
R164 7030000640 | S.RESISTOR MCR10EZHJ 150KQ (154) Cs59 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R165 7030000440 | S.RESISTOR MCR10EZHJ 3.3KQ (332) C60 4510003890 | ELECTROLYTIC 16 MV 10 HW
R166 7030000440 | S.RESISTOR MCR10EZHJ 3.3KQ (332) cet 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R167 7030000440 | S.RESISTOR MCR10EZHJ 3.3KQ (332) cez2 4510003890 | ELECTROLYTIC 16 MV 10 HW
R168 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) Cce3 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R169 7030000360 | S.RESISTOR MCR10EZHJ 680 (681) Ce4 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R170 7030000500 | S.RESISTOR MCR10EZHJ 10K (103) Ce5 4510003910 | ELECTROLYTIC 16 MV 47 HW
R171 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) Cé6 4510003910 | ELECTROLYTIC 16 MV 47 HW
R172 7030000460 | S.RESISTOR MCR10EZHJ 4.7KQ (472) ce7 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R173 7030000430 | S.RESISTOR MCR10EZHJ 2.7KQ (272) ces 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R174 7030000380 | S.RESISTOR MCR10EZHJ 1KQ (102) C69 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
R175 7030000490 | S.RESISTOR MCR10EZHJ 8.2KQ (822) C70 4030004420 | S.CERAMIC C2012 SL 1H 050C-T-A
R176 7030000400 | S.RESISTOR MCR10EZHJ 1.5KQ (152) C71 4030004420 | S.CERAMIC C2012 SL 1H 050C-T-A
C72 4030004420 | S.CERAMIC C2012 SL 1H 050C-T-A
C73 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A
C1 4030004840 | S.CERAMIC C€2012 CH 1H 070D-T-A C74 4510003940 | ELECTROLYTIC 25MV4R7 HW
c2 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A C76 4030004580 | S.CERAMIC C2012 SL 1H 560J-T-A
C3 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A C77 4030004580 | S.CERAMIC C2012 SL 1H 560J-T-A
C4 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A C78 4030004470 | S.CERAMIC C2012 SL 1H 100D-T-A
Cs 4030004470 | S.CERAMIC C2012 SL 1H t100D-T-A C80 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
Cé 4030004470 | S.CERAMIC C2012 SL 1H 100D-T-A C81 4510003890 | ELECTROLYTIC 16 MV 10 HW
Cc7 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A cs2 4510003890 | ELECTROLYTIC 16 MV 10 HW
cs 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A csa3 4010000880 | CERAMIC DD106 CH 560J 50V
(0] 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A C84 4510004990 | ELECTROLYTIC 16 MV 100 HC
c10 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A c8s 4510003890 | ELECTROLYTIC 16 MV 10 HW
Ccn 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A C86 4510003890 | ELECTROLYTIC 16 MV 10 HW

S. = Surface mount




[CTRL UNIT] (IF BOARD)

[CTRL UNIT] (PA BOARD)

REF. PARTS REF. PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
C87 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A R1 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
C88 | 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A R2 7030001110 | S.RESISTOR  MCRS50JZHJ 68Q (680)
C89 | 4030006460 | S.CERAMIC C2012 SL 1H 102J-T-A R3 7070000530 | RESISTOR CRH200 R-02J 330 (330)
C90 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A R4 7030000140 | S.RESISTOR  MCR10EZHJ 10Q (100)
co1 4030004750 | S.CERAMIC €2012 JB 1H 103K-T-A RS 7030000140 | S.RESISTOR  MCR10EZHJ 10€ (100)
c92 4030004750 | S.CERAMIC €2012 JB 1H 103K-T-A R6 7010005140 | RESISTOR R50XJ 102
co3 4030004750 | S.CERAMIC ©2012 JB 1H 103K-T-A R7 7030000180 | S.RESISTOR  MCR10EZHJ 22Q (220)
C94 4030004760 | S.CERAMIC €2012 JF 1E 104Z-T-A R8 7030000180 | S.RESISTOR  MCR10EZHJ 220 (220)
C95 4030004760 | S.CERAMIC ©2012 JF 1E 104Z-T-A R9 7030001080 | S.RESISTOR  MCRS50JZHJ 390 (390)
R10 7030001080 | S.RESISTOR  MCRS50JZHJ 39Q (390)
R1 7030000470 | S.RESISTOR  MCRI0EZHJ 5.6KQ (562)
EP1 910035413 | PCB B 3504C R12 | 7030000470 | S.RESISTOR  MCR10EZHJ 5.6KQ (562)
R13 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
Ri4 | 7030000510 | S.RESISTOR  MCR10EZHJ 12KQ (123)
R15 7030000420 | S.RESISTOR  MCR10EZHJ 2.2KQ (222)
R16 7030000380 | S.RESISTOR  MCR10EZHJ 1K (102)
[CTRL UNIT] (PA BOARD) R17 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
R18 7030002800 | S.RESISTOR  MCR10EZHFX 2.7KQ (272)
REF. PARTS DESCRIPTION R19 7030000470 | S.RESISTOR  MCR10EZHJ 5.6KQ (562)
NO. NO. R20 7030000470 | S.RESISTOR  MCR10EZHJ 5.6KQ (562)
R21 7030000580 | S.RESISTOR  MCR10EZHJ 47KQ (473)
IC1 1130003710 | S.IC TC4S71F (TE8SR) R22 7030000550 | S.RESISTOR  MCRI10EZHJ 27KS (273)
IC2 1110003070 | S.IC nPC494GS R23 7030000420 | S.RESISTOR MCR10EZHJ 2.2KQ (222)
IC3 1110001820 | S.IC nPC1093T R24 4610001620 | TRIMMER EVM-MSGAO1 B13
IC4 1170000180 | IC PC817D R25 7030001540 | S.RESISTOR  MCR50JZHJ 180KQ (184)
IC5 1180000450 | IC NJM7812A R26 | 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
ICe 1110003070 | S.IC nPC494GS R27 7030000620 | S.RESISTOR  MCR10EZHJ 100K (104)
ic7 1130000580 | S.IC nPD4050BG R28 7070000270 | RESISTOR CRH100X R-02J 100 (101)
1C8 1170000190 | IC TLPS521-1 (BL) R29 7030000170 | S.RESISTOR  MCR10EZHJ 18Q (180)
1G9 1130003710 | S.IC TC4S71F (TE8SR) R30 7030000340 | S.RESISTOR  MCR10EZHJ 470Q (471)
R31 7030000440 | S.RESISTOR  MCR10EZHJ 3.3KQ (332)
R33 7030000580 | S.RESISTOR  MCR10EZHJ 47KQ (473)
%) 1510000110 | S.TRANSISTOR 2SA1162-Y (TE8SR) R34 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
Q2 1560000600 | FET 25K740 R35 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
Qs 1560000600 | FET 25K740 R36 7030000580 | S.RESISTOR  MCR10EZHJ 47KQ (473)
Q4 1510000110 | S.TRANSISTOR 2S5A1162-Y (TE8SR) Ra7 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
Qs 1560000700 | FET 25K1449 R3s 7030000380 | S.RESISTOR  MCR10EZHJ 1KQ (102)
Q6 1560000700 | FET 25K1449 R39 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
Q7 1510000720 | TRANSISTOR ~ 2SA1428-Y R40 7030000330 | S.RESISTOR  MCR10EZHJ 3900 (391)
Q8 1530000160 | S.TRANSISTOR 2SC2712-Y (TESSRTEM) R41 7030002830 | S.RESISTOR  MCR10EZHFX 4.7KQ (472)
Qo 1510000110 | S.TRANSISTOR 2SA1162-Y (TE85R) R42 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ (103)
Q1o 1560000600 | FET 25K740 R44 7100000010 | RESISTOR SRW1P OR1Q (OR1)
an 1510000110 | S.TRANSISTOR 2SA1162-Y (TE85R) R45 7030000400 | S.RESISTOR  MCRI0EZHJ 1.5KQ (152)
12 1530002790 | S.TRANSISTOR 25C2859-Y (TE8SR) R46 7030000470 | S.RESISTOR  MCR10EZHJ 5.6KQ (562)
Q13 1520000200 | S.TRANSISTOR 25B798-T2 DK R47 7030000510 | S.RESISTOR  MCR10EZHJ 12KQ (123)
Q14 1520000200 | S.TRANSISTOR 2SB798-T2 DK R48 7030000540 | S.RESISTOR  MCR10EZHJ 22KQ (223)
Q15 1540000250 S.TRANSISTOR 2SD999-T2 CK R49 4610001630 TRIMMER EVM-MSGAO01 B23
Q16 1510000610 S.TRANSISTOR 2SA1182-Y (TE85R) R50 4610001640 TRIMMER EVM-MSGAO01 B53
Q7 1590000460 S.TRANSISTOR RN1402 (TE85R) R51 4610001660 TRIMMER EVM-MSGAO1 B24
Q18 1590000460 S.TRANSISTOR RN1402 (TE85R) R52 4610001650 TRIMMER EVM-MSGAO1 B14
Q19 1590000460 | S.TRANSISTOR RN1402 (TE85R) R53 7030000260 | S.RESISTOR  MCR10EZHJ 100Q (101)
R55 | 7030002890 | S.RESISTOR  MCR10EZHFX 15KQ (153)
RS6 | 7030001540 | S.RESISTOR  MCRS50JZHJ 180KQ (184)
D1 1750000060 | S.DIODE 155196 (TE8SR) R57 7030000420 | S.RESISTOR  MCR10EZHJ 2.2KQ (222)
D2 1750000060 | S.DIODE 155196 (TE85R) R58 7030000260 | S.RESISTOR  MCR10EZHJ 100Q (101)
D3 1760000740 | DIODE MAG93 RS9 | 7030000260 | S.RESISTOR  MCR10EZHJ 1000 (101)
D4 1730001000 | S.ZENER RD16M-T2B2 R60 7030000500 | S.RESISTOR  MCR10EZHJ 10K (103)
D6 1790000760 | DIODE RG-2A R61 7030000500 | S.RESISTOR  MCR10EZHJ 10KQ {103)
D7 1790000760 | DIODE RG-2A R62 7030001010 | S.RESISTOR  MCR50JZHJ 10Q (100)
b8 1750000070 | S.DIODE 185226 (TE85R) R65 7030000140 | S.RESISTOR  MCR10EZHJ 10Q (100)
Do 1790000740 | DIODE MAG93 R66 7030000140 | S.RESISTOR  MCRI0EZHJ 10Q (100)
D10 1750000060 | S.DIODE 185196 (TE85R)
D11 1750000070 | S.DIODE 185226 (TESSR)
D12 1750000060 S.DIODE 1SS196 (TE85R) c1 4310000440 MYLAR 50 F2D 473J
D13 | 1730001000 | S.ZENER RD16M-T2B2 c2 4030008550 | S.CERAMIC  C2012JF 1H 473Z-T-A
c3 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
ca 4030008680 | S.CERAMIC €2012 JF 1C 105Z-T-A
L 6190000800 | COIL HP-011Z c5 4310000910 | MYLAR ECW F4105KZ
L2 6190000810 | COIL HP-012Z c6 4310000910 | MYLAR ECW F4105KZ
L3 6140000700 | COIL LR-82 c7 4560000010 | CERAMIC D55X5T 1H 104M51
L4 6140000700 | COIL LR-92 cs 4510004770 | ELECTROLYTIC 50 MV 1000 EZ

S. = Surface mount



[CTRL UNIT] (PA BOARD)

[HARNESS UNIT]

REF. PARTS REF. PARTS
No. NO. DESCRIPTION NG, NO. DESCRIPTION
co 4010004130 | CERAMIC DD09 B 222K 500V Q2 1590000340 | TRANSISTOR  RN1202
C10 | 4010004130 | CERAMIC DD09 B 222K 500V Q3 1500000340 | TRANSISTOR  RN1202
c1 4510003970 | ELECTROLYTIC 50 MV 2R2 HW Q4 1540000200 | TRANSISTOR  2SD1406 Y
C12 | 4510005200 | ELECTROLYTIC 25MV 47 HW (6.3X11) as 1510000070 | TRANSISTOR  2SA1048-Y
Ci13 | 4510003200 | ELECTROLYTIC 16 MV 22 HW 06 1540000200 | TRANSISTOR  25D1406 Y
C14 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A a7 1530000100 | TRANSISTOR  25C2458-Y
C15 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A o8 1500000340 | TRANSISTOR  RN1202
c16 | 4310000330 | MYLAR 50 F2D 102J Q9 1530000100 | TRANSISTOR  25C2458-Y
C17 | 4510005470 | ELECTROLYTIC 25 MV 1000 AG Q10 | 1590000340 | TRANSISTOR  RN1202
C18 | 4510004310 | ELECTROLYTIC 450 TWS 10uF (12.5X25) Qi 1500000340 | TRANSISTOR  RN1202
C19 | 4510005470 | ELECTROLYTIC 25MV 1000 AG Q12 | 1560000600 | FET 25K740
C20 | 4510005470 | ELECTROLYTIC 25MV 1000 AG Q13 | 1510000070 | TRANSISTOR  2SA1048-Y
c21 | 4010004100 | CERAMIC DD14 SL 331K 500V Q14 | 1560000600 | FET 25K740
C23 | 4030009240 | S.CERAMIC  GRM40 CH 102J 50PT Q15 | 1510000070 | TRANSISTOR  25A1048-Y
C24 | 4030004760 | S.CERAMIC 2012 JF 1E 104Z-T-A Q16 | 1510000070 | TRANSISTOR  25A1048-Y
C25 | 4030004760 | S.CERAMIC 2012 JF 1E 104Z-T-A Q17 | 1590000340 | TRANSISTOR  RN1202
C26 | 4030004760 | S.CERAMIC 2012 JF 1E 104Z-T-A Q18 | 1590000350 | TRANSISTOR  RN1204
C27 | 4310000440 | MYLAR 50 F2D 4734 Q19 | 1520000290 | TRANSISTOR  25B1015-Y
C28 | 4510003910 | ELECTROLYTIC 16 MV 47 HW Q20 | 1510000070 | TRANSISTOR  25A1048-Y
C29 | 4030004760 | S.CERAMIC 2012 JF 1E 104Z-T-A Q21 | 1590000350 | TRANSISTOR  RN1204
C30 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A Q22 | 1590000340 | TRANSISTOR  RN1202
c31 | 4560000010 | CERAMIC DS5XS5T 1H 104M51 Q23 | 1530000100 | TRANSISTOR  25C2458-Y
C32 | 4030008550 | S.CERAMIC  C2012JF 1H 473Z-T-A Q24 | 1530000100 | TRANSISTOR  25C2458-Y
€33 | 4030008680 | S.CERAMIC  C2012JF 1C 105Z-T-A
C34 | 4030008680 | S.CERAMIC  C2012JF 1C 1052-T-A
€35 | 4030008550 | S.CERAMIC  C2012JF 1H 473Z-T-A D1 1710000160 | DIODE 185133
C37 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A D2 1710000160 | DIODE 155133
C38 | 4030004970 | S.CERAMIC 2012 CH 1H 680J-T-A D3 1710000160 | DIODE 155133
€39 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A D4 1710000160 | DIODE 185133
C40 | 4030004750 | S.CERAMIC  C2012JB 1H 103K-T-A D5 1710000160 | DIODE 155133
c41 | 4010004130 | cERAMIC DD09 B 222K 500V D6 1710000160 | DIODE 155133
C43 | 4030008550 | S.CERAMIC  C2012JF 1H 473Z-T-A D7 1790000740 | DIODE MAG93
C44 | 4030008550 | S.CERAMIC  C2012JF 1H 473Z-T-A Do 1710000160 | DIODE 185133
C45 | 4030008550 | S.CERAMIC 2012 JF 1H 473Z-T-A D10 | 1710000040 | DIODE 15053
C46 | 4030008550 | S.CERAMIC  C2012JF 1H 473Z-T-A D11 1710000040 | DIODE 15953
C47 | 4030008550 | S.CERAMIC  C2012JF 1H 473Z-T-A D12 | 1730000280 | ZENER RD24E B2
C48 | 4030008550 | S.CERAMIC  C2012 JF 1H 473Z-T-A D13 | 1710000160 | DIODE 185133
C49 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A D14 | 1710000160 | DIODE 155133
C50 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A D15 | 1730000250 | ZENER RD12E B2
C51 | 4510004140 | ELECTROLYTIC 50 MV 10 HW D16 | 1710000160 | DIODE 155133
Fi 5210000230 | FUSE MC 212 L1 6190000640 | COIL TF25285-102Y5R0-01
L2 6190000790 | COIL HP-023Z
T 5920000560 | TRANSFORMER TO-37
T2 5920000510 | TRANSFORMER TO-26 R1 7010003740 | RESISTOR ELR20J 470KQ
T3 5920000540 | TRANSFORMER TO-34 R2 7010003660 | RESISTOR ELR20J 100KQ
R3 7010003620 | RESISTOR ELR20J 47KQ
R4 7010003620 | RESISTOR ELR20J 47KQ
EP1 910035333 | PCB B 3505C R5 7010003620 | RESISTOR ELR20J 47KQ
R6 7010003480 | RESISTOR ELR20J 4.7KQ
R7 7010003620 | RESISTOR ELR20J 47KQ
R8 7010003360 | RESISTOR ELR20J 470Q
RO 7010003360 | RESISTOR ELR20J 4700
[HARNESS UNIT] R10 | 7010003620 | RESISTOR ELR20J 47KQ
R11 7100000010 | RESISTOR SRW1P OR1Q (OR1)
REF. PARTS R12 | 7010003530 | RESISTOR ELR20J 10KQ
NO. NO. DESCRIPTION R13 7010003490 | RESISTOR ELR20J 5.6KQ
R14 | 7010003530 | RESISTOR ELR20J 10KQ
IC1 1170000180 | IC PC817D R15 | 7010003540 | RESISTOR ELR20J 12KQ
Ic2 1170000180 | I1C PC817D R16 | 7010003660 | RESISTOR ELR20J 100KQ
ic3 1170000180 | IC PC817D R17 | 7010003400 | RESISTOR ELR20J 1KQ
IC4 1130004480 | IC TC74HC74AP R18 | 7010003400 | RESISTOR ELR20J 1KQ
IC5 1130005540 | IC KPD74HC123AC R19 | 7010003400 | RESISTOR ELR20J 1KQ
ICé 1130005150 | IC TC74HC14AP R20 | 7010003580 | RESISTOR ELR20J 22KQ
ic7 1110001950 | iC #PC494C R21 7010003580 | RESISTOR ELR20J 22KQ
ice 1180000010 | IC TA78LOOSAP R22 | 7010003430 | RESISTOR ELR20J 1.8KQ
R23 | 4610001640 | TRIMMER EVM-MSGAO1 B53
R24 | 7010003470 | RESISTOR ELR20J 3.9KQ
al 1590000340 | TRANSISTOR  RN1202 R25 | 7010003360 | RESISTOR ELR20J 470Q

S. = Surface mount




[HARNESS UNIT] [MARKER UNIT]

REF. PARTS REF. PARTS

NO. NO. DESCRIPTION NO. NO. DESCRIPTION
R26 7010003580 | RESISTOR ELR20J 22KQ 1C1 1170000230 | PHOTO IN GP1S50
R27 7010003400 | RESISTOR ELR20J 1KQ
R28 7010003190 | RESISTOR ELR20J 18Q
R29 7010003400 | RESISTOR ELR20J 1KQ R1 7010003330 | RESISTOR ELR20J 2702
R30 7010003190 | RESISTOR ELR20J 18Q R2 7010003530 | RESISTOR ELR20J 10KQ
R3t 7010003490 | RESISTOR ELR20J 5.6KQ
R32 7010003580 | RESISTOR ELR20J 22KQ
R33 7010003530 | RESISTOR ELR20J 10KQ C1 4560000020 | CERAMIC D33Y5V 1E 104221
R34 7010003660 | RESISTOR ELR20J 100KQ
R35 7010003660 | RESISTOR ELR20J 100KQ
R36 7010003620 | RESISTOR ELR20J 47KQ EP1 910035450 | PCB B 3519
Ra7 7010003400 | RESISTOR ELR20J 1KQ
R38 7010003400 | RESISTOR ELR20J 1KQ
R39 7010003400 | RESISTOR ELR20J 1KQ
R41 7010003360 | RESISTOR ELR20J 470Q
R43 7010003530 | RESISTOR ELR20J 10KQ [DISP-A UNIT]
R44 7010003490 | RESISTOR ELR20J 5.6KQ
R45 | 7010003490 | RESISTOR ELR20J 5.6KQ REF. PARTS DESCRIPTION
R46 7010003530 | RESISTOR ELR20J 10KQ NO. NO.
R47 7010003530 | RESISTOR ELR20J 10KQ
R48 | 7010008480 | RESISTOR ELR20J 4.7KQ DSt | 5070000080 | CRT MG981F-IC
R49 7010003620 | RESISTOR ELR20J 47KQ
R50 7010003580 | RESISTOR ELR20J 22KQ
R53 7010003400 | RESISTOR ELR20J 1KQ
RS54 7010003660 | RESISTOR ELR20J 100KQ
RS55 7010003400 | RESISTOR ELR20J 1KQ
R56 7010003400 | RESISTOR ELR20J 1KQ
C1 4560000060 | CERAMIC D33Y5V 1H 104221
c2 4560000060 | CERAMIC D33Y5V 1H 104221
c3 4560000060 | CERAMIC D33Y5V 1H 104221
c4 4510004940 | ELECTROLYTIC 50 MV 33 NPDW
cs 4510004940 | ELECTROLYTIC 50 MV 33 NPDW
cé 4510005570 | ELECTROLYTIC 50 MV 330 HW
c7 4310000360 | MYLAR 50 F2D 103J
cs 4310000380 | MYLAR 50 F2D 153J
co 4040000260 | BARRIER UZE 08X 104M
c10 4010000500 | CERAMIC DD104 B 102K 50V
o 4510003910 | ELECTROLYTIC 16 MV 47 HW
c12 4310000360 | MYLAR 50 F2D 103J
c13 4310000330 | MYLAR 50 F2D 102J
c14 4510003910 | ELECTROLYTIC 16 MV 47 HW
c15 4040000260 | BARRIER UZE 08X 104M
c16 4510005470 | ELECTROLYTIC 25MV 1000 AG
c17 4310000330 | MYLAR 50 F2D 102J
c18 4510003910 | ELECTROLYTIC 16 MV 47 HW
c19 4510001770 | ELECTROLYTIC 16 RBP 10pF
c20 4510004990 | ELECTROLYTIC 16 MV 100 HC
c21 4510004770 | ELECTROLYTIC 50 MV 1000 EZ
c23 4310000360 | MYLAR 50 F2D 103J
c24 4310000360 | MYLAR 50 F2D 103J
c25 4510003970 | ELECTROLYTIC 50 MV 2R2 HW
c26 4510003910 | ELECTROLYTIC 16 MV 47 HW
ce7 4560000020 | CERAMIC D33Y5V 1E 104221
c28 4560000020 | CERAMIC D33Y5V 1E 104221
c29 4510003970 | ELECTROLYTIC 50 MV 2R2 HW
c30 4510003890 | ELECTROLYTIC 16 MV 10 HW
c3t 4310000360 | MYLAR 50 F2D 103J
c34 4510004140 | ELECTROLYTIC 50 MV 10 HW
c35 4560000060 | CERAMIC D33Y5V 1H 104221
c36 4040000260 | BARRIER UZE 08X 104M
T 5920000550 | TRANSFORMER TO-35
EP2 910035353 | PCB B 3506C

6—-10




SECTION 7 MECHANICAL PARTS AND DISASSEMBLY

7-1 FRONT PANEL AND CHASSIS PARTS

LQ%FL o';%[_m DESCRIPTION ary. "?‘Z'_E" o':‘%'_in DESCRIPTION QrY.
(1) | 8820000740 | Spacer screw 4 @) | 8850000180 | Flat washer M5 SUS 2
(2 |8010010631 | 749 Screen-1 1 @ | 8830000250 | Nut M5 SUS 1
(3 | 8210008050 | 749 Front panel-1 1 @9 | 8850000500 | Spring washer M5 SUS 1
(@) |8930019211 | Front seal rubber-1 1 30 | 8010010181 | 749 Rear panel-1 1
(B |881000339) | Setscrew (C) 4x 8 4 @) | 8850000600 | Star washer M5 SUS 1
(6) |8900003970 | OPC-379 5 32 | 8810000700 | Screw (PH) M5 x 20 SUS 1
(@) | 8810003960 | Set screw (A) 2.6 x5 4 33 | 8010010440 | Right side chassis 1
8900002890 | CRT harness 1 @d | 8930019310 | Radiator sheet 1
(9 | 8010010420 | 749 Sub chassis 1 @9 | 8930001410 | TR sponge (L) 1
8010010340 | 749 Bracket holder 2 36 | 8930019390 | FET-holder 1
@D | 8810003360 | Setscrew (C)3x 6 18 @7 | 8010010381 | Bottom side chassis-1 1
@ 8010010400 | Top side chassis 1 @ 8930000520 | Thread spacer (B) 2
(3 | 8810003760 | Icom screw (C) 10 4 @9 | 8810001280 | Tapping screw (PH) B1 2.6 x 6 8
@ 5210000060 | Fuse FGB 5A 1 8860000820 | 1188 Grounding lug 3
(5 | 8930006070 | Half thread spacer (B) 4 8810001290 | Tapping screw (PH) B1 2.6 x 8 8
@ 6510003390 | Connector BO3B-EH-S 1 @ 8010014150 | 1188 Switch board panel 1
@7 |8810002510 | Screw FH M3 x 6 SUS 4 8310026930 | 1188 Switch sheet 1
(9 |5220000140 | Fuse holder FH-042 1 8930019240 | Key board seal rubber 1
5210000070 | Fuse FGB 10A 1 @ | 883000050 | VR nut (B) 1
@0 | 6510007560 | Connector FM14-4S 1 @ | 8610006810 | Knob-63 (B) 1
@1) | 6510011420 | Connector 31 - 10 1 @) | 8610008320 | Knob-163 (A) 3
@9 | 6510012160 | Connector FM14-8S 1 8830000550 | VR nut (E) 3
@) | 8810006360 | Set screw (A) 348 SUS 4 8010010610 | 749 case 1
@4 | 8900003880 | Connector OPC-378 1 60 | 8810006320 | Set screw (C) 4 x 10 SUS 4
@9 | 8010006350 | Set screw (A) 3 x 20 SUS 2 61 | 8930019200 | Rear panel seal 1
@ | 8830000370 | Wing nut M5 SUS ! Screw abbreviations ~ PH :Panhead FH : Flat head

SUS : Stainless
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7-2 SCANER PARTS

":‘f" O:%'.ER DESCRIPTION QTY. L?::f" O':‘%'_ER DESCRIPTION Qry.
(1) |8010013040 | 1188 Radome cap (R) 1 @ | 8810003370 | Set screw (C) 3x 8 5
(2 | 8010013050 | 1188 Radome 1 @3 | 8810006310 | Set screw (C) 4 x 16 SUS 4
(3 | 8010013030 | 1188 Radome cap (L) 1 @9 | 8930026060 | 1188 Cord plate 1
(@ |8930026770 | Oring JIS P8 4 @9 | 8950000230 | Isolating sheet TO45A T=0.4 2
(® | 8850000210 | Flat washer M8 SUS 4 @6 | 8950002840 | 1188 chain 1
() | 8810007460 | Hexagon Bolt M8 x 18 SUS 4 @) | 8950002850 | 1188 tube 2
@ 8930026760 | O ring INB0O NBR-40 1 @ 8850000040 | Binding washer 2
8930024650 | 1188 Antenna holder 1 @) | 8010013060 | 1188 L-Scanner body 1
(9) |8950002660 | Grease nipples A-6 x 0.75 NI 1 G0 | 8930025290 | 1188 Scanner rubber seal 1
@ 8950002810 | Grease nipples cap M6 1 @ 8860000790 | E ring M7 4
@) | 8930025770 | 1188 key 1 32 | 6910005010 | SCL-14B 1
{2 | 8310026920 | 1188 Holder seal 1 33 | 6910004900 | Switch cover cap WD1911 1
{3 |8950002770 | Bearing 6009ZZ-C3BN 1 @9 | 8930026890 | Bio-silico N-12-BL 1
(9 |8010013070 | 1188 U-scanner body 1 @9 | 8310028850 | 1188 ON-OFF seal (AC) 1
@ 8900000960 | Grounding lead OPC-094 1 @ 8810006320 | Set screw (C) 4 x 10 SUS 7
(6 | 8810003390 | Set screw (C) M4 x 8 6 @) | 8930026770 | Oring JIS P8 4
{7 8600029540 | Connector PO1CH 1 38 | 8850000210 | Flat washer M8 SUS 4
(® | 2260001280 | Switch AJ41100 1 39 | 8850000520 | Spring washer M8 SUS 4
(9 | 8810003360 | Setscrew (C)3x 6 28 8820000730 | 1188 Cap screw 4
20 |8810003160 | Set screw (A) 3x 6 4 @) | 8930024710 | 1188 Hinge plate 1
@ | 6910000261 | B24 Isolatin bush > Screw abbreviations SUS: Stainless  NI: Nickel
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7-3 SCANER INSIDE PARTS

LQ%I_EL or:‘gl'sn DESCRIPTION Qry. "ﬁz{i o':'%'_m DESCRIPTION QTY.
@ | 8930024620 | 1188 Insulator 1 65 | 8810006580 | Set screw (A) 4 x 10 SUS 2
@ 8930024690 | Bearing spacer (A) 1 @) 8810007620 | Set screw (C) 4 x 20 SUS 2
@) | 8930025280 | 1188 Center conductor 1 6) | 6910001880 | Magnetron MSF1421B 1
@ | 8950002770 | Bearing 6009ZZC3B3N 1 63 | 8010013080 | 1188 Corner WG. 1
@b | 8810001350 | Tapping screw (PH) B1 3x 6 1 6910001860 | Circulator NJC3901D 1
@) |8930024660 | 1188 Sensor plate 1 @0 | 6910004850 | Limitter NJS6930 1
@® | 8830000100 | Nut M3 2 @) | 8850000170 | Flat washer M4 SUS 4
8810003710 | Set screw (A) 3x 8 2 @2 | 8850000490 | Spring washer M4 SUS 4
60 | 8010012470 | 1188 Sensor angle 1 @3 | 8810007660 | Screw (PH) M4 x 40 SUS 1
61) | 8810003860 | Set screw (A) 4x 8 2 @9 | 6910004870 | Frontend NST 1946 1
62 | 1170000230 | GP1S50 1 @5 | 8010013820 | 1188 L-shield cover 1
63 | 8930025310 | 1188 B-Gear 1 @6 | 6910002320 | Edge cover KG-012 L49 4
64 | 8850001290 | Washer AWO9X 1 @) | 8410001850 | Heatsink 1
65 | 8830000800 | Nut ANO9 1 @9 | 4560000010 | Capacitor C31 0.1 50V 1
66 | 8860000810 | Spring pin (wave-type) 4 x 14 SUS 2 @9 | 2610000340 | ST-A2 2
67 |8930024750 | 1188 Feeder WG. 1 @0 | 8930024680 | 1188 Main plate 1
69 | 8810005980 | Set screw (C) 4 x 15 4 @) | 8010013570 | 1188 R-Shield 1
69 |8830000100 | Nut M3 1 @2 | 8810003400 | Set screw (C) 4 x 10 6
8930026430 | Motor DRG-938-001B 1 @) | 8810003380 | Set screw (C) 3x 10 2
8810007680 | Set screw (I) 6 x 12 SUS 8 @ 8810003170 | Set screw (A) 3x 8 3
62 | 8930024670 | 1188 Mounting plate 1 @9 | 8930026000 | A-sheet 1
8850000430 | Spring washer M4 NI 2 @0 | 8930026010 | B-sheet 1
€) | 8930025780 | Standoff (J 2 Screw abbreviations  PH:Panhead SUS: Stainless

NI : Nickel



7-4 SUPPLIED ACCESSORIES

¥
@ O
© ©
® O
@
|
L‘:,f" ORDER NO. DESCRIPTION Qry.
(D | 8900003870 OPC-377 system cable 1
(2 | 8830000270 Nut M 10 Sus | 4
3 | 8850001150 Flat washer M 10 sus | 4
@ 8850001140 Spring washer M 10 SUS 4
@ 8810006420 Hexagon bolt M10x25 SuUS 4
@ 8810006380 Hexagon bolt M 10 x 50 SUS 4
@ 8930010000 Connector cover 1
8930019500 BNC-R connector cap 1
(@ | 6510012870 Cable lug R5.5-6 1
8930019690 Sponge (CK) 1
@) | 8900002810 OPC-275 DC power cable 1
2 | 8010010601 749 hood-1 1
@ | 8010010390 Bracket 1
@ | 8810001500 Screw PH M 6 x 30 SUs | 5
@ | 8850000510 Spring washer M6 sus | s
@ 8850000190 Flat washer M6(6x13x1.0) SUS 5
@ 8820000610 Mounting screw knob G2-6-20 2
@® | 8930015280 Bracket rubber 1
5210000070 Fuse FGB 10A 1
@0 | 5210000060 Fuse FGB 5A 1
SCREW ABBREVIATIONS PH: Pan head SUS: Stainless




SECTION 8 BOARD LAYOUTS

8-1 FRONT UNIT (VR BOARD, SENSOR BOARD AND SW BOARD)

« VR BOARD (TOP VIEW)
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8-2 MAIN UNIT
« MAIN UNIT (TOP VIEW)
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The combination of this page and the next page shows
the unit layout in the same configuration as the actual
P.C. Board.
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o MAIN UNIT (BOTTOM VIEW)
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8-3 REAR UNIT (REG BOARD AND FIL BOARD)
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8-4 HARNESS UNIT AND MARKER UNIT
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8-5 CTRL UNIT (PA BOARD AND IF BOARD)
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The combination of this page and the next page shows
the unit layout in the same configuration as the actual
P.C. Board.
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VIDEO <

The combination of this page and the next page shows
the unit layout in the same configuration as the actual
P.C. Board.
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SECTION 10 VOLTAGE DIAGRAMS
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10-2 WHOLE CIRCUIT DIAGRAM

p———
r—_—_—_—_—_—_——ﬂ
I TX RANGE IR M) 6
(SAVE) (SHIFT) €9) PLOT ’ ]
I . i 2 jirll 8]kt anolel @) (@] v.ano
L N A il 8 sl |3 S 5
| = gl e 3 [5ws
Mo FTC HMOFF |k w12v(o| | 0 |HsC
>4 (LEVEY 5 o—d Q| KID ™o |o| (O 10 |+12v
D103 S14 e 511 o vsC|O| |O; ™o
185133 D10 %6 D13 ] TV.GND 8 g vsc
BRIGHT | EBLT A TV.GND
{ILLUM) (E_Bllf)
| Yo £of I
813 812
D1t 012
ALARM VAN
I PULSE (SET) MODE (VRM2) I
—a_ par - . 81 ~814
o - o o— SKHQFAO188
I 53 S8 54 57 I
02 D4 D3 o7
I POWER I
L
SR <SRS5 DS2 ~ DS4 P Qs
350 S1so SLN-210MC 3] 1) +12V 19 (@) 12V
<R3 r— f—3| || &hp sl
v ¥ P [—0| (0] sarx
3 17y T SND —19| |dfano Loran (@] (e
B N Q2 0.5V L /—g 9| Lium LOANGND |O] |O]
h 4 \ 4 \ 4 b £ 25C2458 (POWER SAVE) 21 19 13153 comPASS |O g
I K g K N A1 —eep Ep2 [—1O] O] eeer ano 3l 13
Yy ¥ Y Yo W i3] 18]
o & & Joa a8 B—=
Y Y Y ysmie N N 25 '
1 sP1
I Yy ¥ v 35 e U1 I - \ MAIN UNIT
I k] QU 2 m I 23 I
[—To] [@]s! epz
=l =
—r 5
SW BOARD Numvd RIS
. ¢ ¢ 8 % _§ B _§ _§ B N _§ R R} _J} T
S
Cr  r  Fr - r N VID.GND | @| |94 L
I -| viDEG || [Of
=YL T
R 5P
I r s I 8 |8(% scACON | O] |0 Rlxnint
. ! —=F 55 s A
13| |o]au
I | 1 I 15| |51dc 0aT|O| A I
[—Q| |o|sp CLKIO] 101
l 1 + ] 1“ F—19| [o|su 5C.GND| O] O]
sirgl 5V [—90| [B]sc I
1 TS [—0| |0]sp
I (A0S W [—0| [OImD
| -1 T [——0| [o|me
To[J[ 5V [—0| [0 |MU
P R — \ ;
Lt I
I i i
\ J
1 '
I | J2 EP2 : I L
! -
| ] — |
| L__2 — |
VR
L - s ol I
l i L 1 I
| | | .
I ! 28D12:
1 { i rle I
S3 A3,
| ETIb AR 10
I o
| ! A ToTsy
I VR L -4 sv I
- . .-
L & R ___ N N _§ _§N ] J7r P1 l‘Jisv
+5V (@ | @1 O 5y
“sv(of (o OTang
| P | anp|Q J O
r GND|Q| | Ot 19 1CRT FowA |
1 1 CRTPOW O | Of——— Y
I cRToNIO| | O CATON
: 1 +12v10| [ Of——— - I;st
l ps1{0] (O Ofgsy
| ! Ps2|0| |OF—— o]
I T
____J L —-—




— e - —
w1 J
' i1
1 jREAR
EXT.FUSE -
i L& L 3 L 7 ¥ ¥ ] 1% H10A —
[@] Tv.ann L[ -
1O {BRTa [~
to |BATY
10 |BRT2 I '  — =
5 {ows
S| . REAR UNIT s
1O 2y L BTO1HANI-A61-001 [—
MO [ TVD 1[9] (@} L ALMGND _ e —
IS [ oo 210] 1013 extam [
T DISP-A UNIT el o iy 1 I 8
BTOIRN1-A81-001 c9 _ng l
l l 2 PWRIALM
DC1IV~40V
| [ ot
l <1 / / I
33 /
COMPASS
BC INPUT I +12V
I (12.0) I aND
PRI
25V
FIL BOARD SO _
L—--—-——_——— —J
COMPASS
EP2
J I
| I ¥
“
r———u——m————————u—————————_—ﬂ
ve 13,9144V “
F %gé (POWER Savey Q12 29B909M ..
wmmg
3
SChr w1
l KIS bot Mt 1P I
' SCA-[O} [Swa )
| (1]
34 25A1048 D1 15953 Q2
ERZCOs D18 co8 Co9 L o285 La] 25K7a0 i3
I DK56C DSAZA1 330 001 TF25285-102¥SRO-01 0.0t 82 To-33 l
R3
DISP+ 3 et
+ 1KJ
% y S I‘ 120 > l n.’7v 1000 l
I s T T 1
o £30 1;5;1031 -r-l c24 Rdg 2
G0t T Too T Teoa %3 SCAx
18, SCAe
il ; g%% To2 _[ooozz Q3
l BB - 8085 g, Loooial | 12SKT4O
Q4 00022 a14
I 2SA1048 Fs R bi.d Be.2a ™ 25A1048 i
| IC1 (POWER SAVE)
I nPC494C '
16
0
l 117V o - I
SR et
Son oviagy Rz8 35K
(PUSH POWER SW) {PUSH POWER SW) i 18 15 14 [13 [12 [+1 [101s
14 S T gFRgseRo
D2 155133 mge
TCADIIBP  issiaadk Y 3R =
118V 210K 28 9
@ c 35T popurs 121 - 282 935¢ l
19 1V 28A1428
I 2501225M 4l dnar f g (E] ot cnjee 1l if e
210K 3 2 iz 47 |2 < T
i o S Ll A3 s | e CT A [ '
A ast1 oxe P 5.6K | [fooe
raold) g 0 s A'm 2 | % bou A4 267V
4 ‘)*“ R A RD12E J17 b 4k o
AW b AWA——4sT1 D2 118V o4 o | 44 »i
l S i th | 3 24P one s )2 b 8 T ?Sjé];é!»l I
s AT 3 1131?5 T8 58K 6V ¥ sFE= A
o = Q7 2.2K
" DI6 G2z Ra7 R25 R ctr ¢ RN1204 25C2458 Rz2_G12 )
oy RD10E 22 10K 220K 10 22 22K 0.001
e Ji
O 5.0V
I N 14 "
o%€2§$ Note: Underlined voltages are those i3 SR8 cas SAT '
3 ’ ? . < P ]
3;‘;}” between point A and mesuring point. ’ PCITD ) <>1:'A‘ 61 34 T
[S1Ps2 , Rig | 108 trsv
::41@/ Jo | 1K ekt 25v Yy
L [ APPROX., | 1
g L $R19  APPROX.12usec Busee ~w I i
e gio 1PC1083J T47K APPFOX22.56¢
2
REG BOARD "o I
L———-—————-———-——————-———-———-———J



APPROX. 23us
APPROX, Bus —»
APPROX,
75v

I

IDV

(PCMIEH SUPPLY 12V) Sy
stand-by

) APPRO:!

POWER SWITCH
rHARNESS UNIT
o sw.
w1 2 —-— -
SW-
Q1
25A116
M7 nesn I
VI VexTRuse o [e] av [e} ScAcon L
1% 110A [——————— 101 PPL |0 TR TF25288-
L [———— o] wur |& 102Y5R0-01
15| s |oFLK
1R mik |of eEsEM
| — r——————oomoqﬁczzzl
S——{ I ofFHE —
Pl P e E——
| A TIS) coax |o[VibEQ - o8 90+ l
[~—————0| BLKB O'ES_OA ST n P2 52 Q4
e 1 y - : ] 2SA116
10| REDB x S.GND A
f————1Q| YEL8 O'—S%H #r el Lot &C5 4 S2oTe| | o] SGND
| ————0| 8ANBIO s 1 T To.1 33 39%8-0 [SGND T 1
————8| W2 l ol 13 vee y
. J e 5 - 1
— SCATERIS TN
SIS 16 e
J2 PWR/ALM Q7 Q5 T APPROX. 0ps asi 25| (& Ok
DC11V~40V MOTOR J6 Q16 25C2458 04 2SA1048 ‘L‘Zp 2iz F 1 7035 (POWEHSUPPLszi - ---20V H A
» 25A1048 2SD1406 [ | I
[o] [ [ T
ol |o 2.8V~ HE CcP1
MEL o R
0 HE L e
o [ APPROX.
L S| o ] t : :us
LORAN |57- 4 APPROX. 19us
LORN GN @NQIANEA 'l y , MASSs D11, 15953 Q15
Ro24E B2 25A1048
<R3 29
E;%PASS b3 i
GND A27 RSY
K
;——ﬂ D.TRIG
COMPASS MOVE 412V [oTRG g
&7 o6 MOVE = 0
WS,
1PCA94C =1 1
[ GND! 5 ce7
- c18+ Q9 L__GNDLy 0.1
o 25C2458 5
| o a |
01 133 D9 P
Wy i} Pt 188133 ';22,1 3
c24 Q11 D16
1 e IR T 1 I Res ANIZ02 1SS
9 ——e
I Q18 mitm 3 how
, RN1204 100K TLT‘ ooKm 10
Jac F48 <
SLOW a9 4K
FV
SLOW START
Lo
Aoy
| oo A
IC6a ~ IC6d J5 ;Enm
TCT4HC14AP . o1V 1K
IC6a ¢y A7 -
P TR A 3
" Wi - |
] 4
Ds i D6 1 he
4 155133 Ci5 ==C36 Qa1 STR
o5 F:Sssm l For I 2 HR RAN1202 - DAT
L icsb [3CLK
5 g 320t —3
pae T
0.001] D4 Ve o 7
T 185133 e T h
FG < 3
I A6 < M.CON IS z
4TKP —— [‘
l SCA-D I
I LEVEL I
VID.GND IC1 ~1C3 Rsz:, c8
VIDEG PC817D Toea Lo
l SCA B PrRP 1SS A
SCA-C =l =1 | Ri4ab!
STR P l l K <
) o T
l DAT /® @] 0.1 K Iﬁ vee =15 % R53 iy
o ; 15 2 APPROX. 40m$ :
I SCA+ A ® [ D o X I ot &k
TRIG a3 1D c015-13 g: EGTS Al o1 | 155196
2| & Tl iC6e, IC6t RS54 "
024 i bt 1} TCT4HC14AP
2sc24s8 1 | S I e s hNOTRIG — -
TO HARNESS UNIT ciz A2 GND i_] z | po
l 2v S 001 0 k] - I
(ROTATE MOTCR R4 iss133 & Box o] [of
o 47K ” Ol [0 1
5\ ICs ol [& A
| UPD74HC123AC LE:—M'\II‘ggg
\ G
[ pew 3| |SMEEm \sHM |
vibea I3 | S |
GN S Vviseo
| | H
R131 E_
I I 100 G
Wr 28C
l SR 2R I imao
270 210K 1K
j c1.d I
0,1-1— ~—
| S

10-2




APPROX. 238 s
APPROX, 6ys —+! {o-

ov
(POWER SUPPLY 12v) f{? ROX.
stand-by Ji

CTRL UNIT messssss—

_-—-_‘-—c——_-_-—_——————-——--_—-

at ©10 ZSK740 +15Y
PR— D3 +270V.
28A1162 [ 0115578 0.0022 WAses tbosez, —
== 7y APPROX. 24y
Ml
(B y HAPPROX.{ APPROX
0.047 o012 v [ s oV
3] cao FDTOM B2 G368  ma5
1000 , 81K
- (oquen supeLy) H
I Q4 ‘C&Gs 12V stand- 2 1co
e 2SA1162 £PCA TC4STIF
wy [ g]5GND
STorsve al - 1y
VEE 1 prefisiaiareftrfiole 13 W
s X s bs | Frc
QY SEATTN 3 ﬁ,é gREZ e, X}
ib ") A9 SRE
o~ z_3 Sg9359 Sekg s
I O’EE % 0080
cas LY 3 Rotem] * -
_l_Jv = 40 x o2 M) 3
W1 [g].TRIG R12 1| v 3 7
C o ) S oo et L e L ] a7 Q18 | Q19
wsQlpt Py o 32 37 b, F3 RN1402 | RN1402 | RN1402
- wa [ JTPL Go0li 4t 33K Tssazs jard]
ﬁoﬁ o1 — $R13 a5 c,3+ & 5514
WL = N s 10K coar |22 T 3nss i hes
W7 P T ’ (ks e (+:] 47K i T 18K r
ot 14 084 A5 2.2K
SE— 1 TLP521 1 agAiigy 25C2712 \“'L oo} uPC1083T 27K PL2) ) J
\}

[ VO IFFERENCE OF POTENTIAL APPROX. 1.2V
S M T RSN N S e S g ———

RIG 45V
- S50V
3 =
4 Cab R20% Q20 R156
72 4 .. 3
- ¢l oot L2477 R6S 3.3K 3%% cae 35 ‘; o 2502712 3254 ﬁg&sig;ﬁgg 5{;3735 $100
GND cerd i, ves 19V ~ 20V 15519 4 Liog) c8 ) 6
ND i I a7 12 oz h 4 cao 001 14 ,F'”" HE
cey
TATBLOGSAP i T MC13800 ¢ say
Cal g pig KPS 5P s L3-254p :
LT A M S5V 125V ~ 13V 47 7] 160K l ;
ot oy 195198 cap 2253 4 15 :
c6s H l GNO l 41 cee o1z P47 0.01 < 1S Bl [
&/ Toe Te3 19 PR 8 T * 1ce o 3 8|2 l':HB T G ) 7
* J;O» 01 O-W’I r 4 $5196) BA222-V 18 T gl | 118K | 158317 479 e
e " 28A1162 ; Q12 I I W qz7
Pa »t g 200 cadt RN1402 s | AN1402
DISTANGE RANGE | PL1] PL2|PL3 Rigs Di8 cat 2508 Yoo 4 ¢7 C6 PO gioy E
TBRM ~15NM. | W L1 L 3.3 185196 ° S co01 1oP Dax
M.~ 15NM NS 28V te—10pS] w2
INM LML VAT TP : cig
S NM. T TH MARD X3 : 2SA1162 DISTANCE RANGE 0.00111T ™~ 7]
T2NM 48NN, T L] L] L 1 TBNM SN Bl =
M.~ 48NM. s o —ten o2 (H4SV ~ 6V) DISTANCE RANGE &
H: 4.6V~ 8V, L:OV ~ 0.2V 3K ot VIDED 19 3NM. ~ 48 NM.: L (0V) BNM. ~ 6 NM.: H {45V ~ §V) A
- 39K Q6 05 12 N.M, ~ 48 NM.: L (0V) CP3
10K 28C2712  28C2712
» $Rot
sy S 10K
- Q2
3 IC7a ~ IC7e
- 108
- ] 00%1 28C2712 uPC324G 100K
. X
S s 25C2712,,,
S TTDAT R99 10K
15 Cik 33K
——DH 96
g S22K
i Z >
o s g & IC13b ~ 13t
T & = ' uPDMSB4BG R175,
J 1C13b 1131 1C13¢  IC13d 82K
ibo‘-«r%o& ik SR 1y W PSRN, .
ey Loy e e
Raze oLl SRIS
100 & iC13 15K 034 155228 D35 158226 Fax
LPD4SS4BG
14
co4
| A
| i
AT WIS
' [ R118 6.8K rs
- I. o ictia A9 10K T 5'17';(7 & 5
8.215 T ,-F Cs0 lmquc‘)ox R1593.3K :
a2z I * o b W TR
A MANTIEE]
' RN1402 APPROXS R55 100K BT
[ibdasay
l 1oy — ;
R168
S R8g 3
1ss196 3ak IKS e Lr
l‘ E:»‘
G | SHM | D2 ReB ) csoc
I B, L+l ceo 1002 |16 —&fycc Rl
VIBED Q28 A ke R75 3] it PSR
RN2402 29K 1 i) vy DARS
S ™ A 1 T O
R0 gat W 2] 1 D »
X3 it a77 R75 22K 4 |
2.2] v T L_15]
I Hgg1 Q
f ¢
0 + R70
W 25C2112 RN1402 - 'C6 47 Ic8 Fag Aa7
l R130 10 HD14046BP TCT74HC161AF 10K 10K
r ”r \ .
Q32 Q31 T{
l o AN1402 RN1402 -+




mmCTRL UNIT

r " r _r r r ¥ 3 ¥ £ _§8 ¥ ¥ N ¥ ¥ § ¥ ¥ § K _§ ¥ |2.9:{e].\:{»]

(TX L-PULSE)

r-——-

1

115V
270V (TXL-PULSE) ov
T2V \CTa ~ 17t APPROX. 12V
w7y APPROX 248 1PD4030BG _ C7a T
! 3N 2 i
_.H'fpno,.’i' APPROX. r‘{>— i APPROX, 750ns
O B A o APPROX. 8608
T3 AB 5 > 4
68P 4K J -
4
(POWERSUPPLV) h 5 ic c
12V stand-by D
1IC9 A
TCASTIF 1c7d
D.IRIG C4l(s:1 gt o
T TIF 1c7e 25K1449
Ra3 S A4S Rag SRAT 3 Ras N PACE:
I AR S '_Dq Q12 Q15
RS0 3 A5t RS2 lc7t 25C2859 |2SD99
5K E» 20K =3 10K lDE
RS3
(I 100
L1 W N
II7L sl
a17 a18 Qte ; I -
Q16
Q9 18 ; RN1402 | RN1402 | RN1402 giﬁ 835 I 2sAns2
o1 . . o1
oAz Q14 28B798
r
Z PLZJ PLGJ +12V

r ¥ 3 3 B _F _§ B _F N 3§ | —-———-——————-lFBOARD1

R10
S 100

5%

[R156

ICa
MC13500 2

b3

o Tﬁ‘ss B

.

|

|

8|2 R9 | D28
18K
1 4
RN1402 ces
c7_ ce (0001 —
door fop| e
9
ISTANCE RANGE  0.001 . i
BNM. - 15NM. = —
? 145V ~ 5V) DISTANCE RANGE
MM, - 48 NM.: L (OV) 1BNM. ~ 6 N.M.: H 4.5V ~ 5V)
06 Q5 12NM. ~ 48 NM.: L (0V) CPS;F F Ds Q22SC2712 I
CIT12 25C2712 IC7¢ "RO‘SSI isses B g 100
A D7ll< = I
100KS g C74 1Ss196 5
y s Ha7 Ce s I
bz c;?; IC7¢ Rioy  FIE cpa 001 |4 AL
= uPCIAG 1o Q4 25C2712 R37 D8 56P
€7, ™ q10 10K | 158196 I
7 4
R60 23108 34 % cs1
120) I
94
R68 120K 1—4
2K 4 R74 Rae 93 5
o3| IC7ala, TR 108 501 S0 220 |G11b
01 4 Wh T é
RE7 1M ¢ -, 4 55196 RE2 = I
e £
& EVCENO *
. zs.noe [AFC.CEN cis
001 l
Q3 2sC2712
| I
AFC Wi WA e 3 :‘3;"
710K]  R126 1 [
Qi3 126
Aoz R122 Y 10K iIC13d
R118 6.6K == C39] I
VA LI >t L] 1c1 b cas
T R1r7 LD:W_ JJT ; nPD6326C ;0.1 '
' i [
DA1 fo—mqy
m&uzu.z}s_ AR DAl
“w i oK BReT D Qs
AAFYYY buD Dasfg RN1402 SR79
LK [
ALCCEN VGG DAY RS54 R53 A STR I
10K 10K a1
L Ra2
b3 Rao|
Ty 1 Lo, RNIAO %m '
s 3 2 3ok o DAT
.1
0| S ves oo I
@ & Ao
1
— 7Koo
Heree * & bt cok I
¢ LK Q8 Q16
W g g 57
ar R I oo 22K] RN1402
RA150 47K | = $33 [m
R48 R47 ca B TCAABF 3 3 22
10K 10K 100 v I
e

r—

MAGNETAON

CIRCURATOR

/.

LIMITTER

RF I
FRONTEND

"= RF UN|T ==




10-3

MAIN UNIT

MAIN UNIT

{OVW, PLON. PLCL, PPCL.
, SCLEV.SCGND
SGLE S
X0
g 4 SCST,DAST
o)
I 1c8 &
MB4052PF-G-BND &
i — -
A5 10K s AT S - f
TUNCS Skl 25 3
4 228 & TMPBZC25EAN-2Z  ©F '
HYy wA04 FACS ins R
CRTON 3 Pwes pacs et ] (12.28MHZ)
PAOZ PAO7 | WD
&4 Paoy RW BV~
I |
Do
L2 av ot L8t
5 i
r— = 0] -3 - oV
PCOT b3 L= REST 1C10 HDE4180R1PE T
PCos 03 422 D01 ] " 10
s §jb —
e poo S 2 iCse
" b7 8
ol o R o PRE TCTAACO4E
hooe PBOS I8 ESON 1Y
805 I —
FRONT OVZ'N Aty PB4 e ®
S BoARD: | O U PAIS P03 § =
Iy d PLCy PALS paez §4 -
: ARRY FECL BAL 801 | 2L ]
s lSte -3 PALS PEOG B ~ ALGK Lol
' K 3
.. > - PB17 I B,
1 e & a0 2818 5 A 3
3 asi Pats
12 -2 14
AN Sg‘?, PB13 GH
FRONT puil $1 D3 156196 M ppiz JiL g
oNIT B g SV R en £ Gl
VR BOARD) % 3 & | g T g Wt i a7
) 0 2] i 5f L] PCIG #C13 B0
L] o611 poiz 3 S60
i
o &
-
i) T = 1 %
. g T
SAYX E% % 087
uNit
SW BOARD) LLUM ~
a S 1 =
O | W
< BEEP
r 06 155196 MD"I%me P .
S08! ALM, ON: 5V
ALt \ | S—
MZ-12HG 5;4 ) /
w02
oG CLK TXO, ALL AHM, CRTON, Ty 1O
4 . (LM, P83 P52, BEER
o LORAN
Iss é&é’ﬁ[?—-;; KT o - caz.can 0 01
B e 7 14 SC-1228
CONNECTOR | | &- 8 C7 U6 C5 C4 C3 Cé Oa | o
P S S S S s s e ofit el
& 1t 108
reanuwy 110 L ;_ ; — a1 07
FiLBOARD { 0 \--——-——'-i%g—s i3 o6
SO . - . S &
i % 105
" 4 136 1}
e Jom o5 cu ow o on o o . I s ot s
DA A A A 11 IS e 102 E:i)
8 o §
i i WD
;;; ; ;;' ;; ; ;; ;I; jn; H & GND 3
cz: C2 G2 Qo C19 1B cw &
L & L L X ¥
E: hEEA E 3
2
&
) E
100K 155;95 47K €30 €39 028 GF C26 C25 4 & 1612 FP-15LD
o510 D A rrrrr1r 11 & :
o § T
1C3b - 1C3d 18 100K Sor o S S A o e e o aer —3
- TCT4HC1AAF f g ——
C52 0.001 ) €31 ca2 033 CM C35  ogs  Ca7 g i
R r —rrrrrIrl o -
. ‘1 Ris a7 S S s e e S s
biny ! L : 2
FRONT o =] 1 21 .i{,' &
?{fggomo) Q ao ' - §
L2 ) ETNAARE . K4 8Ty
VL4 E%—.'If Z leracsz 1HF ‘r—ﬂ
SO v J TU A 058 47 Z
g MD IF AN [ & L
: Ve
OHE m [ RAAE b 2
»‘cu l css ot
" ™
g%‘ [ S ¥ whe ke e 35&” B2 390K BEEPY .
— iC28a, ‘cégb 12V
A uPC358
G S ey M s RS2 100K ato
9K €50 1 358 Wh RN2402 .
a9 15K N8 <R3 ¢ 5
O-—IN NV 5 R5 56K RD 56K SINJC29b S0 3
o a W \7 o ;)
& W
] 1200 S .
RZrS p: § BEEP,
RS i
e #35 47K 8K > 5 99:8
4
L 8203 ALD
Vv X Q6 RN1404 1
o [0 2sc2712 oo oL oss ™ o
155198 PPty 10308 Ras 56K §%ee 00 u AST
1) oo GaTZ
s ook | uPC3S8G2 3 iz THour LKt
& P + 3 Sarthy 201
N o 1 AN A 2 ane OuTH
= ® ;o , ,
837 & R25
10K >0
Y
WA 7
G Rat
10K
4 s ox
AG BEEP2 R
A A
EAL —IN AW




7 4 e
g - sons ¥ a( st 2
3 3 k " : 8 g g 3
SCLLEV, SC.GND
X0 X2 DOC-482
SC.ST, DA.ST 57 12,288MHz IC5d TC74ACO4F
01 QI:
1C24 SC-1231 L
(PEEL18CV8P-15)
GcK1__ 1 m
P 2]ve b PSCK
G2 31, 107
(12.28MHZ) Goka 4], 106 &
GCKA ShRT T 105
[ HSM f1is 104 {12 S0P
i® ) st
L 17 102
GCS s o
IC5a o) oo ry ki
1C10 HDB4180R1P6 TC74ACO4F l Jo - ’ ’
vss e AD 2
5 xTAL Wo 11
4 YJ; T ExTaL WR |55 04
—a X WATT R b .
21 susack ] B S
BUSREG ME 135 g
RESET o]} pj—— o p
NMI ;1 5 vee I 0
W70 AT |57 0 1C68
WY Tenst [ IC11 LPDT2020C8 TC7S08F
a9 s [52 ALK CCLK 1 [FXCOLK oD fa
ot 0Bl | (29 GRAS
:ﬁ) s e A e | N 3 ¥ HSYNC-REF :}g g‘; s A
A2 ckatr g H vsynCEX.sY AD15 |oE— R
5 OmpE b e s L
7
a5 cxav H <4 oraare aD12 L
- " Fied s Pl prig] £ TC74ACO4F
e a7 Txao |22 2 o g
BCMO |2 1 4 WA AD9
o TS0 Ao ] W pr] Eu
A10 ed B DB7. DB0__124 ngo AD7 g &
a1 { 1!
Are G o ¥ eommt ) aoe 22
13 s -8 28 :;_ 0B3 s |22 é! ~ IC16 Ic20 5
e o] Bl oBs 17} 0ot pred b N CT4ACST3F TCT4ACTTS! 1C21 TCTAACTAF
Ate o [P N B ] Doe ot & N JIE VDD Fis ™ Mag ic voohii—
17 I B mal Y 0L}
AtBTOUT 0o D LPENWAIT/DT SN v — ] B 23
S e _Me 16K 20 £
™ 1Le aa H€ MA3 e B 20K b —
- L Arg 1Q 2PR 22—
S gsfs MAF T Y e o}
LoR L os i3 MAe L‘;__ GND Py EX
o7 2—MA7____ 3
- - ey K
\ )
yo2 : MAB PBL
— =
, IC14 SC-1226 IC4a ase
e vee g TC74HCOBAF
24y 108 1 ~\
o
: ::‘ 21 107 SR
' P ] o o
4
N TN [ 104 o 1C1 TC74AC166F
N ABi4 7] 103 Vo2 1 16
N —T—C o2 [fI—1C s~ Voo
AB16_
18 01 B —21a sP I
5 TFW— GND o D -n - S04
—c
: S MRS S
z ] CINH F 0]
E4 \ s CLK E
2 ~ p—Sdvss oL
-
Z iC12 FP-15LD .
3 p
= h_ssi2_ 3 L] D0
z hRe7 ] 1 3 D
ABE 4 1 PLVY
z ] 3
: [ N y-ro—y 1
: s aoE - i n
< AB2 )
: e & "
z ABQ 1
z PEC 7
(DB 17
z | e i m
£ 14 2
z iy
: e
= \. " mas r—
g
MA4
20}
csa I+
a7 W s
GRAS
bud
vCC
~ S
A
=
1C26 TMPB2CSM-2 =3 %
o7 ™ BRIGHT
L] o — LOW: 5.5V
o L —— €25 uPDE32SG U 1c18
04 Y Hvce  voo AT TC74HCT4AF O
03 yxy Fil ARY ALD DIN DAT Bl | ———,,
D2 aoid—as0 Ane DAZ eC vee a4 15
D’ CLK2 AL.CK LK Dag P13 FIL RS 1.5K 1D e
Do ouT2 Po2 DAST loAD  OA¢ [IZ_KBC 1cK 20 -%—
LKO GAT2 AT Ne b h ILLUM. ON: 11V 1PR 20K h_1C
Hoit CLK1 _ o | Fese ' A7 " 2em [0
i Gar 2 wE ®z 47K |- = [
121 Gnp outt 2 o oz GND 20 |2
r \_O!
Sh2s
10
4
v 5 ]
§ é IC4b F
S— S TC74HCOBAI - -
E z AL BE
E 8 < 2| IR |2 @ B
. \ 2|/ \
. Ll




- N
M ——
of F’ 7
< el Q
3 2
ol 2 o
B > ' 1748
3|
2
GRAS (
1C5d TC74ACO4F 7
9| ] IC60b
R58 % > R5¢
<Dc %2 3 - MC14577BF
470 o1
| RE3 15vid9 PTRG
47K
P
AG -
ICES TCT4ACTAF 6 meg fﬁ )
3
; 4| ] 3 BleRe Bl
iy cis < B
0.0047
s i1 1K 60 T q
K1 I 100K AA +
- 1 o - WA
5 ITR RE9 100K [} ;L
G138 a2 | uPC3582G2 5% "
G 10¢ PWRDN
c110 13 C
% b 7 Towx X
™ i3] vome) Do-
AG AG AG - e 1//8 RDY
N ) h (S8 = e o |/I(J)‘(
oo f T iE 79 ug -
' o & [ Asv ] ] 20|
I \ (& ¢ INTB |~ 0 ==
iIC68 c22 [ vee | 0"‘5 Y LATT 2; o 1c54 ST
TCTS08F TCT4ACTAF J S Ig1‘27 T XC3020-70PC84C |
> 10 4
GRAS I )} T % o 5 =
$ »-‘2- oL VCC :g G AG - 3 05
_3- b 2L 12
He 2 Ly = 2
— 2CK 5}
5 G 1IC60a Re7 IN2B 1) 2 4 gg D7
s B gna “ MC1a57T7BF 22 I ap— WRDE 28,802 o 22 1 X
Ho =k T o womp  95299022202020000382%  am
s g A e e S e R e
< RASN y gzé 3
1C21 TC74ACTAF 5| &= § q
1 4
p—1 TCL veC H—e R47
Ho 2l o
3] 2 WA WA—
Cd WA
[] R48 1K
7 |12 Ic23 Z
TC74HC175AF r ~ 2/ Ll TEN
1C69
| BE
PBL 24 ay 04 HSC A TA78L08S cas S a3
gj B HS ! == +22
iy S m—
| ) 0 S
4% Sfe vsc g —
lvss ok —
7F— CLK m—
a o]
D
BL_/ *
WC166F 3]
—
] IR SLOK : 2 4 o
o
s° 8ot TR 2 % =
2 B il TN
" 02 i i
spE— AEN T2 TENDT PA7 N
H 503—‘594 y 1C61a, IC61b {0 reo CKSPAS 33—
N 188196 WPC358G2 -y [ AXS/TTSTPA4 2N
— IC17 8C-1227 --— e s B2 =
PC3 CKA
ocK (PEEL1BCVBP-15) L i vss 1c45 e L2
AC186F EEL y 7] . . LA Pos HDE47180XOFS6 TAIPAOT
oy LE 108 (SX-1188)
o SLoK_14 VD0 s 107 TR W, Y, PO Touts 4 m
i — o 5 ot
> FBLK - 105 A o D1 AXAQ
[ WA 104 1 AL Po2
£ o Fep Y IC3e, IC3t - 2 ool
€ o 501 " 122 TC74HC14AF ) [ TTSS 1
=3 ] P Y &6 TAT4 21] il ™
TATS 57 D6 PGS/ANS o=
s Zeor = pauane i
Sa{re0 = § PGUANS e
1T p3SpssEnpipErsle T
QRRIGIR]S! SRR
D12 ! SF
( RO6.2M B2 " I
i<} ] XP9 »
L K 3R YPg
°1 BP/SHM
ZSC2712 C106 J—C‘lﬂl =
0.0047 " 0.1 I H (
I0 T 3 i g a
R21 12K +cao \ L
AMA- - 10
R9 +C39 PDT
10K: A7 PTRG RANGE 1.5NM
4 D18 > e 1545
18519¢ i
AF cas e o LI, i
> e
§ o o7 R22 1K G047 1 ?
30 R10 ov—f==
{u } 20 22K 470 HS s [ 5545
E Y Q2 ix - RCOHS =n Ao e '
C 25C2712 54 A e cex 4
106 1 A i [ oagaltd
TVD >4 00 Eg'? 1—90 Hl_____ E(R:/Ecx %
24 v []
100 13012 vt Ls—s-,'c'se—m ——flu g s
s
TCTAHC161AF 1C50 1 32K
1c28t 12 13 PDT
HD74L06FP S8
4 . 2 1C5
> S é TC74ACO4F i 0 TRIG
< 5 & " B
Vi \ \ g \C20e
L A PRSN =) HO74LS06FP

10-3



N
) L
g (2
k<] 5 <
R r
25
. =74 g o9
- 9 ) °
s
I+ XP2
8 i
2 F 1
! ’ o VoD |
X2 1 XP1
/7 aB A
\] xn aA ok A Y
seno |4 | PEG —5]¢ o P2
o B
~ - XCUT _._jﬁ | gg ncs - )
g 3 XP4 Y
553 R Rig LOAD vss b} ~
E K¢ ol t 10K SMAB = RS TF xour
| | W -
IC57 NE521D ci1g
1) ' b1 5 =
|818’ RS INTB c120
$obfoi xPs ol CIPP
Y 929559029 COLK ~
£2902900299920052009 51 o
CEEldenbhign z oouT 2
2:58%02200 38009 o 2 ~
RDY-|
D110 Swel 4 o Ak 2
VOING) 5
IN2B
I~ +n Gtz GAEN ~ :
Ll 4 o L X7
L i e R i
{C58 NES21D o1 X PAON 7#— ~
5 - —
C124
- L B ;T w P CiPF, N
N1B 3 maa P %3 ano 1] EFCL
ouTt IN2B f——4
g 16 NC
g w 1518 ggg '2
z ND r_<
< 2822988 H
F’ T T T GA
+1 our [cel -
\ ﬁr gﬁ 47K 41
> AL wyym
35 AAAS
3 g § G SMAB AW
8 i _ oW
1 Vv
4 565 V |
Xgut
S R
‘: 188 . SWE 1 B
‘ \. E] py XP9
(Ll Ll TEN |5 o
of
]
f Qoo
L ! ¥ss
LS er VCC 124 1C33
w1 I i TCTAHCI91AF
1PR 20K
f1a a1y AEs voo
a 2042 1 _A CLK ACO |
(T ——{GND 26 .g; g;
s > nr \Ce4 {oc ac X2 7]
TCTAACT4F e 3 a5 ]
ENT f=— X4 4}
ph o R s - e
8 Hrer vee 8 IC4Z TCTAHCT61AF 3
0 L X8
383 P 2 SEND S ]
T - . 3 g o =
PBS 0
= N 3 R .
= 515 b= 13 ,L
TERDT AT S5 o ) FTY__ GNo % TC74ACS73F
crspAs| S ps IC55 TCT4ACT4F
A ~ _DO.DIN
TXS/PAS [-2F =
CKAV/TENDORAZ
RXA1/PA1 P -
55 TXAUPAD
TouT3 3 [ ]
TOUTZ | [ 1C43
CIANDRECO | TCTAHC161AF _ 1C39
i b 188RE 1Fors oo S T vos oIER TCT4AC166F :
BEBe ) 47K cik  AcO A A i 108 t- s vools
1 1 %S = 2 107 |2 A s
% - " o e Q8 A6 ] 13 ioe K | W ] L
Pas/aNs |4 o 24 nC ac y vam— I ios |4 =12 a4 -
PG 00 a 5 ios P S N Az e
£3 PGI/ANS 1 ENT I3 103 H dewn L £
- ‘”‘35‘ PG2ANZ CORAS fo —vss oo p— AANGE 1.5NM 3 (4 02 fox &
rews [ ] " i le—2850S 198 Gnp 19 1 #‘_&_
¥ sV[- - == - IC46 1 DCK
SC-1229
e L Y1
XPS A \_Y2
t Xp9 T inoN_| PRCL
. e Ta
| 15
44
g 'R
I -
tl - \ SLOK
J R43 2.2K ic40
WGE vy > TC74AC166]
SNM R85
“ (62.16MHZ) 15 22»(5: e )
- 158 & voo L% Fl by
: L o B 1R 2 aly ST PL1
I i § e |
b e} 20 b :% 470p 2 o F5 _TL
L sms + 2CEX 2t o dax el Pla
' L 173 & &b : _ﬁss < it
1C38 PBLK
} 2 ’J"—ppmmcuues -
1IC87
ase
x TCHC74AF L_Esck |
2| x ¥ al |
J : : 8 :
iC4c, IC4d J
n o TRG TC74HCOB4F
IC28e J J J 2 i L
HD74LS06FP AL




I Rttt
h) P h
o5 ;5
59 g5 g ol ©
T3 = ) § 2 -9 &3
TC74HC191A j . ¢ §g§ 1C44 SC-1228 T
e H 8 ) 20
xp2 v 2% oo YP1 4 Fo1___2] :/‘C Vgﬁ s pic A
}9 AFm Y1 aa N T # PD2 Kl S 107 & PLON
TAHCT19 j T L P03 4]y reey g
4 VOO b Vi on S
XP1 ac
- A N Ve 573
2% CK B - : | 3§s o ls ¥P4
5 TR oo ; N OVW.
wo MM 22 .
x % X3 e ”
XP4 §I399N
) 5 3%
xguT
\_ woE
-
IC47 SC-1232
L Rasn Vol !
HS El
o b i3
m 'bG—-- 12 o7 7
4 ac v T 106
@ g e T s
m Rt | COCAS  §
= Ny 24 o4
* \_Joor | o
N YWE 102
ot
—ann w
YPY L 3
S— N &]
\ o 4 1C53 M5M482128AJ-8 Y
» k] 40
VSS1
PM 2 S0 SIO8 33 PLé
]9 Siorisy b N
] L) si08
- P o4 Sio8 138 Bl N
u YE Se {2 -
— J DI Wi w0 § 34— P2 ™
+ -—_— ] wio7 33 . ER7 4
+ || P03 WAss wiics §32_. FDE 4
] Pha__ 10§ VK 31 P57
0 NAOA WHOS 0
ooz vss2
YAEN 2 058 |2 d 7}7 o
13
NG
ice2 gy Hms &S
TCTAACSTIF K TR b osF pag
L (SE VoD B2 . e a2 1
Do ® AL [_PAS 18} a5 a2
o w ZYENSI1 WA b £ 2
D2 Q@ ] - / Dvee wlhe o ear
D3 "] 4
ol PAE k-4
as A ”r
o7 2N
k il
4 /
.
g g
£
1C51 Towe —
TCTAAC245F FTIAAA L IVYS
HJor Voo 20 T 3Rso ETIV
71 [ & VAR B TV
3 8 PAT A — AW
]2 B o v—' 52 S —_.d s
) vt Ba 1? PA3 1 A7KS ki R0
a5 pep K
X YR Y S s¢ vesi HO
3 AR S — ] si01 sios 2
T ) - — ] sic2 sic7 {38258 J o
T L]
vss B3 ~§:gz s& 36 PRI - . £
SrE S T "~ 1C28a, IC28b
Y, 2 Widr wros 2% 1;7 HD74LSO6FP
it 8518 ——2]wioe wnor {33
o, 00 w03 wnos |2 SC.GND
PECL wied wnos B
yeez b ) + ic208
pRS fry o w15 AS AL 3 . }
s 3 b
pas g} OsF PAG iC288
+ pAE— 17 43 ol oy
PAS 18] 40 g
A ™ ped )
ci08 el a7 jel
“ L 1052 MSMAB2126AJ-8 )
PDI1
=7 /
FD3 GRS
Fi - SCEEV
Pg: VIDEQ
P
PD7
PD8
Re7 1
<~ 2 L I L I L I X L a6
; e i
1 AT
.
oy ¢t gz <3 g4 Crs cis g7 OB
F 1 ( [N L% 31 o Gt o1 ot mw
PL1 4
P2
£ 4
Bt 4 L L L I 1ITXT I L
€108 Cipe 103 G102 g1t Cioo £98 cos ©97
PRLK a1 0.1 + a1 IS a3 %) [ &3
& ] X g = ]
H & g g < 4 +
d c7e cay  GBY
o1 0.0047  0.0047
wd L . o
i L w

cISP-A
UNFT

REAR
UNIT
SgEG BOARD)



Ilcom Inc.

6-9-16, Kamihigashi, Hirano-ku, Osaka 547, Japan

Phone: 06 793 5302
Fax :06 793 0013

Telex : 05277822 ICOMTR J

lcom America Inc.

<Corporate Headquarters>

2380 116th Avenue N.E., Bellevue, WA 98004, U.S.A.
Phone : (206) 454-8155

Fax :(206) 454-1509

Telex : 152210 ICOM AMER BVUE

<{Customer Service>
Phone : (206) 454-7619

<Regional Customer Service Centers>

18102 Sky Park South, Suite 52-B, Irvine, CA 92714, U.S.A.
Phone : (714) 852-8026

Fax :(714) 852-8716
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