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NOTE!

As the memory back-up battery is used on the DSP board, utmost care should be taken to
prevent the components from being damaged due to accidental shortcircuit for transportation
of the board, it is recommended to pack it in the following methods.

Method A
Q |
: . > ;
Cover the baord Wrap with aluminum Put into plastic bag
completely with foil. for transportation.
thick paper like (To protect from
carton. electrostatic
(To avoid short- charge)
circuit)
Method B
Battery
)
LA <> - -
Disconnect battery Cover around the Wrap with  Put into
by cutting a jumper battery with aluminum plastic
wirc at both carton. foil. bag.

side of the battery.
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SPECIFICATIONS

1. Display Range
Each basic range listed below can be phased in 1m (Ft,Fa,P/B) steps.

Setting 1 2 3 4 5 6

Meters 10 20 40 80 150 300

Feet 30 60 120 250 500 1000

Fathoms 5 10 20 40 80 160

P/B 6 12 25 50 100 200 IP: PASSI B:

BRAZA

Value of each range can be operator-reprogramed in the ranges up to 2000m.
(6000 Ft, 1000 Fathom, 1200 P/B)

2. Bottom-Lock Range
Setting 1 2 3 4 5 6
Meters 2.5 5 10 20 40 80
Feet 10 20 40 80 160 300
Fathoms 1.2 2.5 5 10 20 40
P/B 2.5 5 10 20 40 80

3. Automatic Bottom Tracking

Bottom tracking feature automatically phases the range so that the bottom is always dis-
played on the lower portion of the screen.

»

. Display

12" rectangular color CRT. Echoes are displayed in 7 colors and the display background
color is changeable in three steps.

5. Presentation Mode

Echo Sounder Picture

LorH : Normal (single frequency)

LH : Normal (dual frequency)

LB or HB : Normal & Bottom-Lock Expansion, (2/3 & 1/3)
MX : Normal & Frequency Mixed, (1/2 & 1/2)

Graph Picture
GRAPH : Normal & Graphic Data Logging of Water Temperature, (2/3 & 1/3)

NOTE: Combination display of echo sounder & graph or echo sounder & memory pictures is also available.
6. Picture Recording

One page of picture can be stored and recalled anytime.

7. Picture Advance Speed of Echo Sounder Picture

Scan Line/
Transmission FREEZE 1/6 1/4 12 11




Alarm

Either bottom alarm, fish alarm or water temperature alarm

Pulselength/Repetition Rate

Pulselength: Automatically changed from 0.2ms to 5.0ms according to display-cnd
depth and pulse repetition rate.
Repetition Rate: Automatically changed according to display-end depth. Manual

change is also possible in 11 steps.

10. Interference Rejection

12.

13.

Rejection intensity is adjustable in 3 steps.
. Built-in Transceiver (for FCV-361/362/363)
Frequency: Two frequencies from 28, 50, 68, 88 and 200kHz
Output Power: 1kW (FCV-361), 2kw (FCV-362), 3kw (FVC-363)
Input/Output Data (CIF or NMEA format)

Input Data: Ship’s position in L/L, ship’s speed, water temperature
Output Data: Depth
Power Supply

20 to 40vdc, 120W. For AC ship’s mains, optional rectifier RU-3423 is required.

COMPLETE SET

No Name Type Code No. Q’'ty Remarks
1 Display Unit
2 Accessories FP02-02500 000-024-951 1
3 Installation CP02-03500 000-024-792 FCV-360
Materials CP02-03700 000-024-794 1 FCV-361/362/363
4 Spare Parts SP02-02800 000-024-735 1
ACCESSORIES
No. Name Type Code No. Q'ty Remarks
1 12" Filter 02-083-1601 100-103-560 1
2 Hood Assy FP-02500 008-223-520 1
INSTALLATION MATERIALS
No. Name Type Code No. Q'ty Remarks
1 Connector NCS-254-P 000-506-505 2
2 Connector NIJC-203-PF 000-506-703 1
3 Connector SRCN6A16-10P 000-508-663 1
4 Connector SRCN6A25-24P 000-508-676 2
5 Copper Strap WEA-1004 500-310-040 1
6 FM Connector Assy 80-0041 001-411-600 1 Option
7 Connector FM-143P 000-511-405 1 Option

Note: Items 6 and 7 are for connection of 200 pulses/mile speed signal.
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TRANSDUCER & HULL BOTTOM INSTALLATION MATERIALS (OPTION)

FCV-361
Hull Bottom Installation
Frequency Transducer Ship’s Tank Thru-hull Pipe
(kHZz) (Code No.) Hull (Code No.) (Code No.)
28F-8 Steel T-656 TFB-7000(2)
28/50 (000-015-003) (000-015-209)
50B-9B
(000-015-065)
28F-8 Steel T-657 TFB-7000(2)
28/88 (000-015-003) (000-015-209)
88B-8
(000-015-024)
28F-8 Steel T-657 TFB-7000(2)
28/200 (000-015-003) (000-015-209)
200B-8B
(000-015-032)
50B-9B Steel T-658 TFB-7000(2)
50/88 (000-015-065) (000-015-209)
88B-8
(000-015-024)
50B-9B Steel T-658 TFB-7000(2)
50/200 (000-015-065) (000-015-209)
200B-8B
(000-015-032)
88B-8 Steel T-659 TFB-7000(2)
88/200 (000-015-024) (000-015-209)
200B-8B
(000-015-032)
FCV-362
Hull Bottom Installation
Frequency Transducer Ship’s Tank Thru-hull Pipe
(kHz) (Code No.) Huil (Code No.) (Code No.)
28F-18 Steel T-634 TFB-7000(2)
28/50 (000-015-004) (000-015-810) (000-015-209)
50B-12 FRP T-634-F TRB-1100(2)
(000-015-053) (000-015-811) (000-015-218)
28F-18 Steel T-636 TFB-7000(2)
28/88 (000-015-004) (000-015-813) (000-015-209)
88B-10 FRP T-636-F TRB-1100(2)
(000-015-025) (000-015-814) (000-015-218)
28F-18 Steel T-638 TFB-7000(2)
28/200 (000-015-004) (000-015-818) (000-015-209)
200B-8B FRP T-638-F TRB-1100(2)
(000-015-032) (000-015-819) (000-015-218)
50B-12 Steel T-643 TFB-7000(2)
50/88 (000-015-053) (000-015-821) (000-015-209)
88B-10 FRP T-643-F TRB-1100(2)
(000-015-025) (000-015-822) (000-015-218)
50B-12 Steel T-645 TFB-7000(2)
50/200 (000-015-053) (000-015-826) (000-015-209)
200B-8B FRP T-645-F TRB-1100(2)
(000-015-032) (000-015-827) (000-015-218)
68F-30H Steel T-647 TFB-7000(2)
68/200 (000-015-073) (000-015-831) (000-015-209)
200B-8B FRP T-647-F TRB-1100(2)
(000-015-032) (000-015-832) (000-015-218)
88B-10 Steel T-649 TFB-7000(2)
88/200 (000-015-025) (000-015-833) (000-015-209)
200B-8B FRP T-649-F TRB-1100(2)
(000-015-032) (000-015-834) (000-015-218)
Wood T-649-W TWB-3000(2)
(000-015-835) (000-015-201)

0-3




FCV-363
Hull Bottom Instailation
Frequency Transducer Ship’s Tank Thru-hull Pipe
(kHz) (Code No.) Hull (Code No.) (Code No.)
28F-24H Steel T-681 TFB-7000(2)
28/50 (000-015-075) (000-015-849) (000-015-209)
50F-24H FRP T-681-F TRB-1100(2)
(000-015-077) (000-015-850) (000-015-218)
Steel T-616
28/68 (000-015-843) TFB-5000
28F-24H T-614 (000-015-701)
(000-015-075) (000-015-839) (2PCS required)
68F-30H FRP- T-616-F TRB-1000
(000-015-073) (000-015-844) (000-015-215)
T-614-F (2PCS required)
(000-015-840)
28F-24H Steel T-682 TFB-7000(2)
28/88 (000-015-075) (000-015-851) (000-015-209)
88F-126H FRP T-682-F TRB-1100(2)
{000-015-068) (000-015-852) (000-015-218)
28F-24H Steel T-683 TFB-7000(2)
28/200 (000-015-075) (000-015-853) (000-015-209)
200B-12H FRP T-683-F TRB-1100(2)
(000-015-069) (000-015-854) (000-015-218)
50F-24H Steel T-682 TFB-7000(2)
50/88 (000-015-077) (000-015-851) (000-015-209)
88F-126H FRP T-682-F TRB-1100(2)
(000-015-073) (000-015-852) (000-015-218)
50F-24H Steel T-683 TFB-7000(2)
50/200 (000-015-077) (000-015-853) (000-015-209)
200B-12H FRP T-683-F TRB-1100(2)
(000-015-069) (000-015-854) (000-015-218)
68F-30H Steel T-646 TFB-7000(2)
68/200 (000-015-073) (000-015-829) (000-015-209)
200B-12H FRP T-646-F TRB-1100(2)
(000-015-069) (000-015-830) (000-015-218)
88F-126H Steel T-685 TFB-7000(2)
88/200 (000-015-068) (000-015-855) (000-015-209)
200B-12H FRP T-685-F TRB-1100(2)
(000-015-069) (000-015-856) (000-015-218)




TRANSCEIVER UNIT (OPTION) FOR FCV-360

Type Output Frequency Transducer
ETR-2D 2KW 15kHz 15F-10
28kHz 28F-18
45kHz 45F-6H
S0kHz 50B-12
68kHz 68F-30H
88kHz 88B-10
150kHz 150B-12H
200kHz 200B-8B
ETR-3D 3KW 15kHz 15F-10x2
28kHz 28F-24H
45kHz 45F-12H
S0kHz 50F-24H*
68kHz 68F-30H
88kHz 88F-126H
150kHz 150B-12H
200kHz 200B-12H
ETR-5D1 SKW 15kHz 15F-10x2
ETR-5D2 28kHz 28F-38M
S0kHz S0F-38
88kHz 88F-126H
200kHz 200B-12H
ETR-10D1 10KW 15kHz 15F-10x2
ETR-10D2 28kHz 28F-72
S0kHz SQF-70
88kHz 88F-126H
200kHz 200B-12H

* Matching box MB-3 is required to use the ground discrimination transducer S0F-
8G.



CHAPTER 1. CIRCUIT DESCRIPTION

1.1 System Overview

The FCV-360 series color video sounders are composed of major blocks shown in the
system diagram on page 1-2. The four models, FCV-360/361/362/363, differs only in the
echo sounder block, and one model can be converted to another model by simply
replacing it. The echo sounder blocks in the FCV-361 (1kW) and FCV-362 (2kW) are
compatible with the ones used in the FCV-251/261 (1kW) and FCV-252/262 (2kW)
respectively.

The DSP board incorporates two microcomputers, SUB and MAIN, for enhanced
processing speed. The SUB computer is a single chip MCU (Micro Computer Unit)
which has built-in ROM and RAM. Its major functions are reading operator’s command
from the panel keys, acquiring ship’s speed data and communicating with external
navigation equipment in the Furuno CIF or NMEA format. It also backs up the setting
data, while the equipment is off, in the built-in RAM by utilizing its low power consump-
tion mode. The MAIN CPU incorporates 256 byte RAM but no ROM. It uses the
external ROM. The main function is arithmetic processing of echo data and writing the
resulting data into the video RAM via the gate array.

The video RAM has three picture pages, being processed in parallel mode. This enables
instant switchover of picture pages and combined display of two picture pages.
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FURUNO
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1.2 Transmission
See block diagram on page 1-3.
1.2.1 Keying Pulse (KP) Generation

The KP to drive the transmitter circuit is generated by the timer incorporated in the
MAIN MPU U27 as soon as the echo data processing for the preceding transmission is
completed. The output ports of the KP are P21/P25 and the signal is named TRIG. U8,
U16 and U14 compose a switching circuit between the external KP and the internal KP.
They automatically* selects the external KP whenever it is connected.

* In the schematic diagram on page S-2, the pulselength of U8 output is 4 seconds at
maximum which are longer than the maximum interval of TRIG signal in the deepest
range. This means that the Q output of U6 is kept at “H” and the external KP passes
through U4.

The “TRIG EN L” and “TRIG EN H” signal determine the transmitter circuit to be
activated, depending on the presentation mode. If, for example, the high frequency mode
is selected, only the “TRIG EN H” goes “H” and the “KP OUT H” is output. The “KP
OUTL” and “KP OUT L” signals are directly applied to the transmitter circuit. However,
in case of the FCV-361/362, they are also applied to U25, in which they are used to pass
transmission carrier signals. The transmission carrier signals are generated in the gate
array and applied to the transmitter as a KP SIG. Note that the “KP OUT L” and “KP
OUT H” are used to enable or disable the transmitter circlit, in accordance with the
presentation mode being used.

Operation of the external KP circuit composed of U8 and U5 changes with the setting of
S2-#4. With S2-#4 at ON, the external KP passes though U5 and, with S2-#4 at OFF,
output of KP GEN circuit which is triggered at the leading edge of the external KP passes.
The pulselength of the KP GEN output changes as follows with S2-#2 to S2-#4.

S2 1 2 3 4 PL

ON | OFF | OFF | OFF | 4ms
Setting | OFF | ON | OFF | OFF | 2ms
OFF | OFF | ON | OFF | 1ms

PL: Pulse Length

Note: Do not set all S2-#1 to S2-#4 to off, or the pulselength becomes extremely long,
causing damage of the set.

1-7



1.2.2 Transmitter Circuit

In the FCV-361/362, KP SIG generated in the gate array is amplified and applied to the
transducer.

Division factor of the frequency-divider in the gate array is automatically set by the MAIN
MPU so that the output frequency may agree with the specified transmission frequency.

The frequency information for this operation is sent from the transceiver board (jumper
JPO to JP2) to the MAIN MPU via SUB MPU as shown below, and therefore, if the
transceiver board is changed, the frequency of the KP SIG is automatically changed for
the new transceiver board.

DSP BOARD _!

GATE ARRAY

|
I b
.
?ﬂl FREQ. DIV. KP SIG | !-_TRANSCEIVER
|
I

. | BoARD
.
il
.

ro
. [FreQ.
MAIN MPU k: vt éj'z,j SET
JUMPER

Fig. 1.7

In the FCV-363, the oscillator on the transceiver board operates for the period of KP
OUT signal applied from the DSP board and the oscillator output is amplified and then
applied to the transducer.

The power reduction switch controls the transmitter output power in 10dB steps.

1.3 Reception
1.3.1 Receiver Circuit

Received echoes are amplified up to 11Vpp max. in the receiver circuit on the transceiver
board. In case of the FCV-361/362, the gain of each stage is 20dB for pre-amplifier in
the first stage, 70dB for the mixer and main amplifier and 10dB for the buffer. For
FCV-363, it is 20dB for the pre-amplifier and 80dB for the mixer and main amplifier.
The adjustable range of gain with the GAIN knob on the front panel is 60dB approximate-
ly. Frequency of echo signal is 455kHz in the output of the receiver circuit.
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The STC circuit has been disabled at the factory but can be enabled and adjusted for an
effective depth of up to 15m in the field with R1S for FCV-361/362 and R4 for FCV-363.
The TVG circuit has been set for an adjustable range of 100m with the front panel TVG
control.

1.3.2 Detector/AD Converter Circuit

The echo signals are, on the DSP board, first converted to dc signals with detector
composed of U17/U4 and then amplified in U3. The circuit configuration of amplifier
U3 is shown in Fig. 1.8, where the gain potentiometer (AF gain) employed in the input
line can adjust the signal amplitude by 10dB.

OUTPUT
+ 12V
|
% MV AN
ezl QU BN
R S35 CLUTTE
................... ® 0 LARGE
— NUMBER
INPUT
Fig. 1.8 Clutter/AF Gain Circuit Fig. 1.9 Input-Output characteristics of U3

The CLUTTER control is used to reject noise due to impurity of water and microor-
ganisms. Its characteristics with respect to input/output of U3 is shown in Fig. 1.9. R48
is a resistor array (shown as an D/A converter in the block diagram on page 1-4.) whose
resistance value is controlled by the MAIN MCU. Unlike potentiometers, employment
of resistor array enables fine adjustment of the clutter function.

The level of U3 output signal is 11V max. at TP4. This signal is level-analyzed in 6dB
steps to 7 data for the portion below 8V in the succeeding A/D converter. This implies
that the signals with amplitude above 8V are displayed in reddish brown on the CRT and
those below 0.125V in the background color.
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1.3.3 Echo Data Acquisition

The digital echo data in the output of the A/D converter are peak-held at regular intervals,
encoded in the gate array and the resultant data are stored into the input buffer memory.

1) Peak-hold --------- In the peak-hold process-
ing, the peak level of signal
isdetected at regular inter-
vals. If for example, there Vv
is a signal shown in Fig.
1.10 and if the signal is

sampled at regular inter- C [T

vals, the level “A” istaken A }---~ /\
out in the period “1” and /\ —
level “B” in the period “2”

in order to prevent the sig- {2 t
nal from being missed due - | —

to a low signal level at a Fig. 1. 10

sampling point.

The sampling rate is determined by the number of pixcells on the
CRT, the depth range in use and the presentation mode. If the
depth range in use is 200m with a single frequency presentation
mode, the sampling rate is every 0.8m since the number of pixcells
of the CRT is 240.

2) Encode ------------ 7 bit echo data are converted into three bit binary echo data.

The data acquisition control circuit determines how to store echo data considering depth
range and range shift setting. With the range shift set at “0”, the data acquisition is
initiated with the KP IN signal. With the range shift set other than “0”, the data
acquisition start timing is delayed by the time equivalent to the shifted range.

For the bottom-lock expansion picture, the start depth from which the echo data is stored
in the memory is determined by referring to the seabed depth data obtained in the
previous cycle. If the depth and the depth range selection of the bottom-lock picture is
known, the start depth is given by

Acquisition start depth of bottom- _ ( Bottom depth obtain ‘Bottom-lock
lock expansion picture echo ~ \lin the last transmission/ — \ expansion range

When the input buffer memory is full with data down to the desired depth, all data are
transferred to the main memory of the MAIN MPU for further processing.
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1.3.4 Processing and Presentation

The echo data transferred to the main memory of the MAIN MPU are processed further
as follows.

A. Seabed Recognition

To recognize the seabed, the MAIN MPU examines echo data 3 bit by 3 bit from the
surface to the end of data, looking for the echo with level of 111 (reddish brown) and
110 (red). There will be a lot of 111 and 110 data. In the second step, it measures
the duration of 111 and 110 data and recognizes the echo as seabed when it is the
longest in the duration of 111 and 110 data.

Once the seabed is captured, the MCU creates a narrow bottom-trancking window
covering several meters above and below the seabed depth. And in the next trans-
mission cycle, echoes within this window are examined. Position of the bottom
tracking window is shifted in every transmission so that the newly recognized depth
is placed in the center of the window. When the seabed echo is absent within the
window over several transmissions, the MPU searches it again from the surface.

B. Interference Rejection

The interference/noise have a nature to be received at random while echo signal is
received consequtively at the same depth. To eliminate interference/noise com-
ponents, the CPU correlates the new data string with previous ones for 2 to 4
successive transmission cycles.

C. Longitudinal Peak Hold Processing

If, for example, the display advance speed is at “2”, the picture advances one line
every four transmissions and therefore one string of echo data is necessary every four
transmissions. The computer compares the each data in the same depth for four
transmission cycles and selects the one with the peak level.

After all necessary processings have been performed, the echo data are transferred into
the video RAM where all data are stored in the form and order ready for display on the
screen.

Data in the video RAM are read out successively by the H/V counter in the gate array
that operates independently of the MPU, converted to the RGB signals and then sent to
the color monitor display.
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1-4. Power Supply Circuit

See the block diagram on page 1-5.

1.4.1 Power On/Off

The power supply circuit is turned on/off in the following sequence. Refer to schematic
diagram on page S-9.

1) Power-on

When the PWR key is pressed:

Q15ON — (C33discharges — Current flows thru - Kl closes,
thru Q16 (Q16 ON)  “S” coil of K1.

2) Power-off

When the PWR and OFF keys are pressed simultaneously:

Q14 ON — Current flows — K1 opens contact.
\ thru “R” coil of K1.

C33 discharges thru —= Q16 remains off even if
CR29/Q14. Q1S5 turns ON.

Note: Kl is a latching relay whose contacts trips only when current flows in “s” or “R” coil.

1.4.2 Starting Switching Regulator

After relay K1 is activated, the switching regulator is started in the following sequence.

1) Voltage at “+” input of u2 is +9V since U4 is off and that at “~” input is below 9V
because the 9V is divided by R2 and R4. Thus u2 output is “H”.

2) As for ul output, it is “L” since its “ + ” input remains in a lower voltage than the “~”
input until C6 is charged up.

3) 1) and 2) lead to that #16 terminal of U2 goes “L” and the switching regulator starts
to operate.

#16 terminal: Current Limiter Terminal
The switching regulator stops when this terminal goes above 2.5V.

4) Once the switching regulator operates, “ +” input of u2 goes lower than the “~” input
in voltage and U2 continues operation even after C6 has been fully charged.
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1.4.3 Voltage Regulation
The dc output voltage is stabilized by monitoring + 12V line voltage. If the + 12V line

voltage changes, the voltage at “ +” input of comparator A3 in U2 changes, resulting that
the slice level of the sawtooth wave moves as below.

Slice Level

Fig.1.11

1.4.4 Overvoltage and Overcurrent Protection

The overvoltage and overcurrent protector operate when the + 130V or +90V line
exceeds or drops below the voltage shown in the table.

Overvoltage Overcurrent
130V Line 140 to 160V 70V
90V Line 95V 60V

If U9/U10 detect the overvoltage or overcurrent, photo coupler U4 conducts and “+7
inputs of compartors U1/U2 are grounded, causing #16 terminal of U2 to exceed 2.5v at
which the switching regulator is disabled.

Q10 remains off for a while after power-on in order to prevent the overcurrent protection
operates before the line voltages become normal.

1.4.5 Power Sync Circuit

The power sync circuit synchronizes the frequency of the sawtooth wave with that of
horizontal sweep of the CRT to prevent harmonics of two frequencies from interfering
the picture on the screen. Q11 turns on with the horizontal sync signal.

1-13



CHAPTER 2. ADJUSTMENT AND CHECK

The FCV-360 series color sounder normally requires no adjustment in the field. This can be
applied to pc boards supplied as maintenance parts as well. Do the following adjustment when
detuning is found or the equipment is overhauled.

2.1 Power Supply Circuit (PWR 02P6072)

2.1.1 Frequency Adjustment (R24)

Condition Rated Value Test Point Waveform

PWR SYNC “OFF” | T=18.0 = 0.5usec

TP15-TP20(GND)

PWR SYNC “ON” T=16.0 = 0.1usec

1) Jump pin #1 of U12 to the ground to disable the PWR SYNC function.

2) Connect the oscilloscope between TP15 and TP20 (GND) and adjust R24 for the rated
wavelength.

3) Remove jumper wire from U12 and check that the wavelength is 16.0 + 0.1usec. If
not, touch up the setting of R24.

2.1.2 Line Voltage Adjustment and Check

Item Pot. Rated Value Test Point
+12V R62 12.0 + 0.02V J2 #6/#7-TPO
-12Vv -12.0 + 0.5V J2 #8-TPO

+5V 5.0 £ 0.25V J2 #10/#11-TPO
+90V R37 90.0 + 0.1V J1 #1-TPO
+130V | R69 120 = 10V J2 #1-TPO

Note: + 12V line should be adjusted first of all with the mains voltage set to 24 + 1V.
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R24 R62 R37
@ @ :Jz
TP15
[
T1 ) R69
T TP10
7 °
Fig. 2.1 Power Supply Board 02P6072
2.2 DSP Board (02P6070)
2.2.1 Offset Adjustment
Panel Setting Pot. | Test Point Condition Rated Value
RANGE........... 80m | R16 TP4 Transmission
MODE ............ LH disabled 0.00V to 0.25Vdc
GAIN ............. 10 by unplugging on oscilloscope.
TVG..ooeeeeee. 0 R15 TP3 J4 and J3 on
CLUTTER....... 0 DSP board

2.3 Color Monitor

2.3.1 Picture Size Adjustment
1) Set the background color of the picture to blue on the menu screen
2) Turn off the unit.

3) Display the self-check page by pressing the[PWR|and SHIFT (or[F]) keys
simultaneously.

4) Adjust V-SIZE, V-POS, H-POS and H-SIZE potentiometers for the picture size as
shown in Fig. 2-2.
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O 00O0O0 ;

H-SIZE H-FASE  V-POS Front
Fig. 2-2 Display Unit Left Side View Fig. 2-3 Picture Size of Self-check page.
2.4 Transceiver Board 02P6049 (for FCV-361/362)

2.4.1 Transmitter Output Voltage

Connect the transducer and check that the output voltage across J2 #1-#5 is as tabulated

below.
Freq. Typical Voltage with Power Reduction “4” (max)
FCV-361 (1kW output) FCV-362 (2kW output)
28kHz (28F-8) 1150Vpp typical —
(28F-18) — 1500Vpp typical
50kHz  (50B-6) 1200Vpp typical S
(50B-9) 800Vpp typical _—
(50B-12) — 2000Vpp typical
68kHz (68F-8H) 800Vpp typical —_—
(68F-30H) — 1500Vpp typical
88kHz (88B-8) 1500Vpp typical —
(88B-10) — 2000Vpp typical
200kHz (200B-5S) 1500Vpp typical e
(200B-8) 1200Vpp typical —
(200B-8) —_— 1900Vpp typical

Note: In case that the voltage deviates more than + 20% from the rated value, the checkings

of transmitter or transducer is required.




2.4.2 Frequency Check

Expand the TX signal and check Freq. Wavelength

that thfe wavelength is as tabu- 28kHz 34.7msec typical

lated right. 50kHz 20.0msec typical
68kHz 14.7msec typical
88kHz 11.36msec typical
200kHz 5.0msec typical

2.4.3 Receiver

STC Effective Depth (R15)

R15 adjusts the effective depth of the STC up to 15m. It is used to suppress surface
noise by reducing receiver gain in shallow water.

ive Depth (JP4 and R

TVG Eff

JP4 is jumpered in the factory (effective depth is fixed at 100m approximately). If the
adjustment is needed in the field, cut JP4 and adjust R3. The adjustable range is 0-
300m approximately.

2.4.4 Other Adjustable Pots

Pots Items Descriptions
R24 Total Gain adjusted for the total gain as follows between trans-
ducer terminal and TP1
28kHz .. 95dB
50kHz .. 100dB
68kHz .. 100dB
88kHz .. 100dB
200kHz . 110dB
R5 Gain Control adjusts range of gain control of the GAIN knob.
Range
28/50/68/88kHz . . .60dB
200kHz ......... 40dB
Do not change setting locally.
C36 Local Oscillator adjusted for a signal frequency of 455.6 + 0.1kHz at
Frequency TP1.
(for 50kHz set only)
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TP1 R24
° %,
R3
D CJP4
o
TP2 R5 R15
@ @
TP3
o
N}

Fig. 2.4 Transceiver Board (02P6049)

2.5 Transceiver Board 02P6073 (For FCV-363)
2.5.1 Transmitter Output Voltage

Connect the transducer and check that the output signal across J2 #1-#5 is as tabulated
below.

Freq. Out put Voltage
28kHz 1400-1800Vpp
50kHz 1400-1800Vpp
68kHz 1400-1800Vpp
88kHz 1400-1800Vpp
200kHz 1400-1800Vpp

2.5.2 TX Frequency Adjustment

1) Short pin #1 and #2 of J4.
2) Connect the frequency counter to TP4.

3) Adjust T3 for the specified frequency shown on the table below.



Freq. Rated Value
28kHz 28.66-28.94kHz
50kHz 49.75-50.25kHz
68kHz 67.66-68.34kHz
88kHz 87.56-88.44kHz
200kHz 199.0-201.0kHz

2.5.3 STC Adjustment (R11)

R14 adjusts the effective depth of the STC up to 15m. It may be adjusted to suppress
surface noise, reducing receiver gain in shallow waters. The factory setting is in full
clockwise turned position where the STC function is disabled.

2.5.4 TVG Effective Depth (R6)

R6 is set to fully clockwise position for 200kHz and fully counter clockwise position for
the other frequencies at the factory, where the TVG works up to S0m for 200kHz and
100m for the other frequencies. However the setting can be changed locally if needed.
The adjustable range of the TVG effective depth with R6 is 50 to 100m approximately.

J1 TP2 TP1 R23
e o
RG @
@ R11
R32 T3
TP3 J4
@ ® [
TP4
®

Fig. 2.5 Transceiver Board (02P6073)



2.5.5 Other Adjustable Pots.

Pots

ltems

Descriptions

R23

Total Gain

adjusted for the total gain between the transducer
terminals and TP1 as follows.

28kHz ....95dB

50kHz ....100dB
68kHz ....100dB
88kHz ....100dB
200kHz ...110dB

R4

Gain Cont.

Range

adjusts range of gain control with the GAIN knob.

28kHz ............ 55dB
50/68/88/200kHz .. .60dB
Do not change setting in the field

R29/R32

Bandwidth

Fixed at the fully counterclockwise position.
Do not change setting.




CHAPTER 3. CHANGE OF INTERNAL

SETTING/MODIFICAION

3.1 DIP Switch Setting

Change of the internal setting is required;

1) when taking the ship’s position data in NMEA format.

2) when taking the ship’s speed data from a speed log. Note that modification inside unit

is required to connect the speed log.
3) when changing the display specification.

S2 on PNL Board 02P6071
Setting
No. Items Remarks
OFF ON
1 Unused
2 | Unused
3 | Ship’'s Speed Data from Speed Log LOG OFF - See note 2.
4 | Screen Division DIVIDE ]
5 | Temperature range RNG TMP x1 (5°C)
6 | Temperature Unit UNT TMP °F
7 | Ship’s Speed Unit UNT SPD MPH
8 | Navigational Data Input NAV-S NMEA
9 | Memory Back-up BUP OFF
10 | Language on Menu Screen MENU ENG

Note: 1. shows the factory setting.

2. Theitem LOG should be set to “ON” when 200 pulses/mile speed signal is entered
from J5 (option) on the rear panel. Itis setto “OFF” when the speed datais entered

thru CIF or NMEA data line.

341



S3 on PNL Board 02P6071
No. Item Setting Remarks
OFF ON
1 | AF Gain (High Freq.) AF Gain H OPEN SHORT
2 | AF Gain (Low Freq.) AF Gain L OPEN SHORT

Note: 1. Factory setting
FCV-360 .............. “OFF” for both #1 and #2
FCV-361/362/363 ....... “ON” for both #1 and #2

2. In the ON position, the AF gain control circuit is disabled. When the FCV-
361/362/363 is used also as a monitor display of other echo sounders via EX-7 and
VI-1100A, the corresponding switch of S2 should be set to OFF, S2-#1 when EX-7
is connected to J4 (EXT-H) and S2-#2 when connected to J3 ((EXT-L)).

JP1/JP2 on DSP Board 02P6070

Move the jumper block from JP1 to JP2 or vice versa according to the format (CIF of
NMEA) of data fed from the navigation equipment, if connected.

Jumper Block

/

JP1 (NMEA)

— 7
JP2 (CIF Short two righthand pins
[:]/L with jumper block.

DSP Board 02P6070

3.2 Frequency/Output Power Alternation

The FCV-361/362/363 incorporate 1kW, 2kW and 3kW transceivers respectively for both
high and low frequencies. However, it will become necessary to locally change the output
power or frequency in order to utilize the transducer already fitted on board. This can
be accomplished by simply replacing the Echo Sounder Block.

The echo sounder blocks for respective frequency and output powers are shown in the
following table.
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Freq & Output | Echo Sounder Block Transducer
(Code Number) Type & Code Number Beamwidth (-3dB)
28kHz, 1kW 002-264-400 28F-8 (000-015-003) 31° x 34°
2kW 002-264-470 28F-18 (000-015-004) 17° % 18°
3kW 001-411-480 28F-24H  (000-015-075) 18° X 24°
50kHz, 1kW 002-264-410 50B-6 (000-015-042) 28°
50B-6B  (000-015-043) 28°
1kW 002-264-420 50B-9 (000-015-064) 12° x 28°
50B-9B  (000-015-065) 12° x 28°
2kW 002-264-480 50B-12  (000-015-053) 12° x 12°
3kW 001-411-490 50F-24H  (000-015-077) 9° x 13°
68kHz, 1kW 002-264-430 68F-8H (000-015-067) 18° x 25°
2kW 002-264-490 68F-30H  (000-015-073) 13° x 14°
3kwW 001-411-500 68F-30H  (000-015-073) 13° x 16°
88kHz, 1kW 002-264-440 88B-8 (000-015-024) 11°
2kW 002-264-500 88B-10 (000-015-025) 8°
3kW 001-411-510 88F-126H (000-015-068) 4° x 5°
200kHz, 1kW 002-264-450 200B-5S  (000-015-029) 8.5°
1kW 002-264-460 200B-8  (000-015-030) 5.4°
2kW 002-264-510 200B-8  (000-015-030) 5.4°
200B-8B  (000-015-032) 5.4°
3kW 001-411-520 200B-12H (000-015-069) 4°

-B type: 15m cable length

3.3 Remarks on Handling the pc board
When sending the DSP board for repair, take the following care.

1) Cut the jumper wires (JP3 and JP4) connected to the both leads of the battery to
prevent shortcircuit.

Battery JP4
)

/A .

~— =



CHAPTER 4. FUNCTION CHECK

4.1 System Diagnosis

The unit is provided with the self-check facilities which may be initiated by the following

operation.

1) Turn off the power by pressing the PWR and OFF keys simultaneously.

2) Press the PWR key again while pressing the SHIFT [ +] or [-] key a few seconds.

In a few seconds, the self-check page is displayed on the screen as follows.

[—— Program No.

ﬁ

K— Color Bar

* KEY
0 -+ o<
A Y 0
MEM RC O |
- GR O}
BRT EVT O |
NL 0
A Y O
M ENT o
RNG MOD & :
NAV SIG CIF PULSE 0K
: UNIT SPD KTS: CIF
NG Tewp ol | FOM O
! DIVIDE B | SRAM  OK
?L"G.._..A ..... N omaM oK

(PANEL SWITCH CHECK

While the asterrisk (*) is displayed beside KEY, cach key,
range and mode switches can be checked for proper opera-
tion. Operate each key ("ON": 1, "OFF": 0) and switch (1~6)
while observing the screen.

FUNCTION/DEVICE CHECK )
Pressing the ENT key moves the asterisk (*) to the item
"PULSE" and starts checking each device in the order dis-
played on the screen. In the DRAM check, the entire screen
i |,is painted in reddish brown and white four times and finally
: |) check results are given. If everything is normal, "OK" is indi-
 /~cated. If something is wrong, "OK" is not displayed.

NOTE: CIF can be checked in the factory only using a special
connection cable. In the field, no indication is normal.

Indication of the internal settings.

Fig. 4.1

3) To terminate the system diagnosis, turn off the power by pressing the PWR and OFF
keys simultaneously.

4-1



— FURUNO

4.2 DSP Board (02P6070) Check

The diagnostic self-check described in section 4.1 allows checking of computer portions
of the set but the signal acquisition circuits on the DSP board are left unchecked. Use
the following method to check the signal acquisition circuits.

1) Make dummy connectors as follows.

2 --- SIG IN (DC)

R K3 --- KP IN
—o- 6 --- KP OUT
c
| R
CR: 151588
SRCN6A25-24P C : 3.3uF

Fig. 4.2 Dummy Connector

2) Isolate the built-in transceivers by disconnecting plugs from J3 and J4 on the DSP
board.

3) Set DIP switch S1-#1/#2/#3/#4 to off.

4) Connect the dummy connectors to EXT-L (J3) and EXT-H (J4) jacks on the rear

panel.

5) Set the unit as follows. ABAN
DepthRange ........... 80m g%%
Presentation Mode ...... LH é%lh
Gain .................. 10 L-BLU
TVG ...t 0 BLU

SAME AS ABOVE

6) Check that the color pattern of 7

colors appears on both upper and
lower screens.
4.3 Color Monitor Check Fig4.3

To check the color monitor independently, use the following procedure.

1. Turn off the set and unplug P8 (7P plug connected to the color monitor) on the DSP
board.

2. Turn on the set.



3. Set the multimeter to x 1 ohm range and connected the (+ ) lead to P8-#4 (GND) and
P8-#7 (RED). The whole screen should become red.

P8

170 COLOR MONITOR

Fig. 4.4

4. In the same way, connect the () lead to P8-#6 and then to P8-#5 to check that the
screen becomes green and then blue.

4.4 Transducer Check

The transducer units mainly consists of the vibnating element and the cable. The “B” type
transducers such as 50B-6 and 50B-12 are made of barium titanate (BaTiO3), whilst the
“F” type transducers such as 28F-18 and 88F-126H are made of ferrite core. The former
is electrostriction type, and the latter is magnetostriction type.

Judgement on whether the transducer is good to use or not can be accomplished by the
following tests.

(A) Barium Titanate Transducer check

Iron disks
(Electrodes)

To conductors of the
transducer cable

Barium Titanate (BaTi03)

Fig. 4.5 Construction of Transducer
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1. Insulation Test

The insulation resistance between the shield and each conductor is cardinal check to
determine whether the transducer is defective or not. A megger (500Vdc) is used for this
check.

R Value: 10 megohms or mor

2. Capacitance Measurement

This method is based on the fact that the above transducers are equivalent to the capacitor
electrically. Therefore the checking method is same as the capacitor check using the
capacitance meter or the multimeter with capacitance measurement function.

If the transducer itself is not faulty, there still remains an important matter to be checked;

if the cable is cut off on the way or not. This also can be checked by measuring the = ~
capacitance.

The normal capacitance for each transducer is given below.

Transducer Normal Capacitance (between two conductors)

S50B-6 7500pF = 15% Including 10m Cable (100pF/m)
S0B-9 15500pF = 10% Including 15m Cable (100pF/m)
50B-12 8250pF = 10% Including 15m Cable (100pF/m)
88B-8 3300pF = 15% Including 10m Cable (100pF/m)
88B-10 5200pF = 15% Including 10m Cable (100pF/m)
200B-5S 2560pF = 15% Including 10m Cable (100pF/m)
200B-8 S500pF = 20% Including 15m Cable (100pF/m)

If no capacitance meter is available, use the popular multimeter as below.

Prepare a multimeter and two kinds of capacitors which have the equivalent value to the
above capacitance. Set the multimeter to resistance range of more than “x1k”.

Refer to the figure below. Read the multimeter deflection when the leads of multimeter
touch across the prepared capacitor. Do the same for the transducer and compare the
deflections. The normal transducer cable indicates nearly the same deflection as the

capacitor.
If water soaks into the transducer, the multimeter swings to zero or some value.

If the cable is cut off on the way, the multimeter does not swing at all or swings little.
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MULTIMETER

\

Capacitor

The multimeter swings a little
momentarily when the meter leads
touch the capacitor leads or transducer

L(:g%@l cable. Then the pointer quickly
N

Transducer

returns to the origin.

Fig. 4.6 Capacitance Test

3. Impedance Test

In order to check the transducer in the field without taking it out from ship’s hull, the
following method is also available. Refer to figure below.

Sw

R* !
NN\, ﬁo/(

! 2

S.G.
VTVM or
a1 TRANSDUCER (in water)
-~/ Oscilloscope
Potentio.
* R should be more than
10k ohms.

Fig. 4.7 Impedance Test

1) Set the switch to “1”.

2) Set the output fequency of signal generator at a certain frequency (adjacent to resonant
frequency), and measure the voltage across the transducer with a precision voltmeter

or oscilloscope.
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3) Turn the switch to “2” and adjust the potentiometer so that the V.V. or oscilloscope
may indicate the same voltage as above, then measure the resistance of potentiometer.
This resistance may be considered as the impedance of transducer at the above

frequency.

4) Do the same at the other different frequencies, then plot the measured resistance.

Thus the resistance curve is obtained and the typical one is shown in the figure below.
Compare it with the other typical one for judgement.
The important point is the ratio of A to B.

Resistance

(ohm)

}

B A shows resonant point,(F kHz)
The ratio of resistance at the
A and B should be 1:3 or 1:4.%

* Different due to the
transducer type.

F — Frequency (Hz)

Fig.4.8 Characteristic Curve

(B) Ferrite Transducer Check

To conductors of the

Fig. 4.9 Construction
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1. Insulation Test

Do the same teat as mentioned above on barium titanate type transducer check. Refer
to page 6.11.

2. Conduction Test

The ferrite core type transducer is not regarded as capacitor because the ferrite core is
wound by the lead wire. Conduction test, therefore, is carried out instead of capacitance
test.

Prepare a multimeter, and measure the resistance between conductors of transducer
cable. The resistance should be approximately one ohm.

(C) “H” Type Ferrite Transducer Check

The “H” type ferrite transducer such as 28F-24H and 68F-30H has a resonance capacitor
connected to the transducer element in parallel.

The impedance of this transducer, therefore, becomes purely resistive at each resonant
(operating) frequency. Measure the resistance at the resonant frequency in the same
manner as Impedance Test on the page 6.13, and check if the resistance is within the
allowance; 100 ohms = 30%.

As for other check items (Insulation Test and Conduction Test for ferrite transducers),
they can be conducted in the same manner.
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CHAPTER 5. TECHNICAL DATA

5.1 LED Status

(O :Light (D : Flicker @ : Off
LED
PC Board NG, Sig. Name Status Remarks
DSP CR10 | KPOH P Flickers while high frequency picture is
02P86070 | selected for display on the screen.
CR11 KPOL Flickers while low frequency picture is
D :
selected for display on the screen.
CR20 | KPSIGL D Transmission signal
Used in FCV-361/362 only
CR21 KP SIG H P
TXA CR11 + 130V O + 130V for the power amplifier
02P6049
ES CR15 + 130V O + 130V for the power amplifier
02P6073
PWR CR8 + 90V O + 90V line for color monitor
02P6072 CR11 +12V O +12V line
CRi2 | - 12V O [ -12Vine
CR13 +5V O +5V line
CR14 +5V O + 5V line for external echo sounder
CR19 + 130V O + 130V line
CR26 +12V O + 12V line for blower
CRe CR11 CRi4 CR26
O00O00O0O0
CR10 CR11 CR12 CR13 Gﬁ19
O O
CR20
O O
CR21 =
O % §
< &
O
PWR Board 02P6072
DSP Board 02P6070
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5.2 Board/Block compatibility

The board/block compatibilities among FCV-360 series sounders and those with FCV-
250/260 series are shown in the following table.

Block/Board Equipment Model (FCV- )
Name Type Code No. 360 | 361 362 363 251/ | 252/
261 262
Power Supply o o
Block O O
DSP Board 02P6070 O O O O
Color Monitor MD1219FR O O O O
Panel Assy O O O O
Echo Sounder | 1kW, 28kHz 002-264-400 O O
Block
1kW, 50kHz 002-264-420 O O
1kW, 68kHz 002-264-430 O O
1kW, 200kHz | 002-264-460 O O
2kW, 28kHz 002-264-470 @) @)
2kW, 50kHz 002-264-480 O O
2kW, 68kHz 002-264-490 @) O
2kW, 88kHz 002-264-500 O O
2kW, 200kHz | 002-264-510 O o
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5.3 Wave form Chart

Receiver waveforms listed here are observed under the following conditions.

FCV-360
. )
series §§
0o 15m approx. Text Tank
[e)e}
co / { 10m
: V4 ) S— ——
o’ | e T
TV
DSB Board i R U6 #16 KPOL (U6 #17 KPOH)
02P6070 : -~

Trigger : Internal

X-scale s,/div.
Y-scale :- 5 v, div.

FHE T b

T : Pulselength (0.2—3.6ms)

depends on range setting.

HH A

TP1 KPIN L (TP2 KPIN H)

A4 4L H‘.:?{

Trigger : Internal

X‘Scale . S/le.
b Y-scale 2 v/div.

T : Pulselength (0.2—3.6ms)

NN ER AN s NENAN]

depends on range setting.

T T T T T T

is

TP3 SIG H (TP4 SIG L)

HHHH

HH i HH

Trigger
X-scale 5 ms,//div.
Y-scale |: 5 v,/div.

HAHH AT HHHE
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UNIT,/BLOCK :

DSB Board

TP9 KPSIG L -(TP12 KPSIG H)

Trigger
X-scale
Y-scale

. Internal

s,/ div.
2 v,/div.

(For FCV—361,7362 only)
T : Pulselength (0.2-3.6ms)
depends on range setting.

CH1: TP8 (SYNC) CH2: TP7 (B)

Trigger : TPS8

X-scale 50 us,div.
Y-scale 2 v,/div.
X-scale 50 s,div.
Y-scale 1 v div.

Self —check screen displayed.

O NGOG WA MERANR |

CH1: TP8 (SYNC) CH2: TP5 (R)

Trigger : TPS8

X-scale 10 us.“div.
Y-scale 2 v. div.
X-scale 10 us.“div.
Y-scale 1 v, 7div.

Self —check screen displayed.

CH1: TP8 (SYNC) CH2: TP6 (G)

Trigger, : TP8

X-scale 10 us,“div.
Y-scale 2 v,/div.
X-scale 10 us,“div.
Y-scale 1 v div.

Self —check screen displayed.

CH1: TP8 (SYNC) CH2: TP7 (B)

Trigger : TP8

X-scale : 10 us,“div.
Y-scale 2 v./div.
X-scale 10 us,/div.
Y-scale 1 v,/div.

Self —check screen displlaycd.




UNIT,/BLOCK :
TXA Board 4 = TP1 (SIG OUT)
02P6049 *
(For FCV—361 s Trigger : TP3 (KP)
b x X-scale 2 ms,//div.
62
/362) Y-scale : 2 v,//div.
| = TP3 (KPIN)
EE — Trigger : Internal
: Xscale s /div.
3‘31:11 lllllllllllllllllll Y'Scale . 2 V/le
‘ %l 11 .
' = - T : Pulselength (0.2—3.6ms)
ES depends on range setting
3 Jj2 #1-#5 (TX OUTPUT)
‘ T — Trigger
— : - e X-scale s/div.
bt See ‘,,;%,; Y-scale : v,/ div.
| -
ES Board TP3 (KP)
02P6073
(For Trigger : Internal
FCV —363) X-scale : 1 ms,/div.
Y-scale 5 v,/div.
Range : 300m
TP4 (TX OSC OUTPUT)
Trigger : Internal
X-scale 1 ms/div.
Y-scale : 5 v./div.
Range : 300m
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UNIT/BLOCK :

ES Board Q7 Emitter

02P6073

(For Trigger : Internal

FCV - 363) );-SCale : 1 ms/div.
-scale : 5 v,/div.

AC Coupling

Freq. : 28kHz PWR : Max.
Range : 300m

Q11 To Q16 Drain

Trigger : Internal

X-scale : 1 ms,/div.
Y-scale : 100 mv /div.

AC Coupling

Freq. : 28kHz PWR : Max.
Range' : 300m

J2 #1-#5 (TX OUTPUT)

Trigger : Internal

X-scale 1 ms./div.
Y-scale : 500 v, div.

AC Coupling

Freq. : 28kHz PWR : 4 (Max.)
Range : 300m

J2 #1-#5 (TX OUTPUT)

Trigger : Internal

X-scale : 2 ms,/div.
Y-scale : 50 v./div.

AC Coupling
Freq. : 28kHz PWRi: 3
Range : 300m

J2 #1-#5 (TX OUTPUT)

Trigger : Internal

X-scale 2 ms,/div.
Y-scale 20 v,/div..

AC Coupling
Freq. % 28kHz PWR : 2
Range : 300m




UNIT,/BLOCK :

Power Supply TP11 (TP12) - TP20

Board

02P6072 Trigger : Internal

Y-scale 5 v,/div.

X-scale : 10 us/div.

TP13 — TP14

Trigger : Internal

Y-scale : 20 v,/div.

X-scale 10 us,/div.

TP15
Trigger : Internal
X-scale 10 us,/div.
Y-scale 2 v,/div.
i — )
! T Trigger :
‘ — e e ! X-scale s/div.
: ; | el ! .
SEFESEEVRSVRSY SUVY PIY; I HNRY FRNE RARAINR Y-scale v/ div.
i | I ; = :
I [
Pl = T
B L+ | L
! T 1
e
1 = i
| o Trigger :
: T X-scale s/ div.
et EH R R Y-scale v,/div,
CoE
j Loz D
e P T
[ F i ]
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CHAPTER 6. TROUBLESHOOTING

This chapter provides the guide for finding the faulty pc board first and proceeding to the
troubleshooting on each pc board. The table below shows the main functions on each pc
board.

Printed Circuit Board DSP | TXA | PWR | PNL | Color
ES Monitor
Function

Power Supply to all circuits O

Transmission/reception O

Setting of operating conditions o
(keyboard and DIP switch)

ADC/sig. processing for CRT display O

Echo display O

Generating KP and other control
signals for single/dual frequency O
operation

O

Generating clutter control voltage

Generating CRT brilliance voltage O

Data Read from PNL setting condition
[freq. setting/speed and temperature O
sensor/CIF/NMEA communication line

When the Display (DSP) Board is found to be faulty, especially the parts related with
MCU's, replace the whole board and return it to the factory taking the note on page 0.1.
Troubles on the other pc boards may be cleared tracking the voltages and waveforms.

The following symbols are employed in the troubleshooting flow charts.

@ : Start Point
__—_] : Checking
@ : Judgement
: Diagnosis
@ : Jump to Other Flow Chart
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START

Check input DC supply
voltage.

No

6.1 Finding Faulty Block (PC Board)

( 20 to 40Vdc?j
Yes
Turn on the POWER.

/

AN

The equipment is working?JI

No

Check ship’s mains
supply.

] Yes

N

F .

Check picture on:
« Synchronization
* Deflection

Normal

Abnormal

Turn SELF CHECK on.

|

Check H/V corysitej

signal on TP8.

(See page 5.1)

(Are check results presented?}NO

Yes

PWR Board
(Page 6.4)

DSP Board

Yes

No

N
(Is the test pattern normal?J

Yes

N
@re all check results OK?)—B

Yes

Color Monitor |

Check RED, GREEN

and BLUE signals.

l

\ (See page 5-4)

No
] Normal? ——— DSP Boardl

Check faulty part.

1) f ROM or RAM is
not OK, replace DSP
board.

2) If Panel SW check is
not OK, replace PNL —l
board.

Yes

Color Monﬁr_\]

DSP Board
|

PNL Board
J

P N
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Turn off SELF CHECK
and put back the
display to normal one.

N.
(Picture scrolling properly?H

Yes

("« Do panel switches
work properly? No

 Are market/scale
/alphanumeric data
presentation normal?/

Yes

Check KP and KP SIG
at LED CR10/CR11
and CR20/CR21

No DSP Board
Normal? oar
(o) (

Yes

( TXA Board
L (page 6-5)
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6.2 Power Supply Board (PWR 02P6072)

When checking the power supply board after isolating from other circuits, connect a
dummy resistor of 60 ohms 10W across + 12V line and ground at the output jack J2, J3
or J4. Otherwise the PWM inverter does not function because the overvolage protector
operates.

Check the voltage lines by
LED’S. (See page 5-1.)

Some lines are abnormal.

EAH line voltages are norrnal?]
|

Check Q9 collector voltage. Check the lines of no voltage for shortcircuit. -
(+ove)—N° Check Ul
Check U2 #12 voltage.

+5v7) O Replace U2 l

Check U2-#6 waveform.

Ll

OK? No Check the line voltage at U1-#13. Typical value
is 2.3Vdc. If the voltage is measured about
4Vdc, the protector trips and the PWM inverter

Yes is disabled. Check the feed back line from
U9/U10. -
Check waveform at U2 #8.
N
OK?)- Replace U2]
Yes
Check waveform at PT10/PT11.
No
OK? Replace U3 I

Check waveform at TP13/14.

No
OK? Check Q1 to Q8.
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6.3 Transceiver Board (TXA 02P6049/ES 02P6073)

Built-in
Transceiver Check

Check TX output between
J2 #1 and #S5 on transceiver
board.

N Yes
(Iﬁ)rmal? —

No, extremely
high or low

Check receiver circuit,
tracing signal flow:

Check receiver circuit
tracing signal flow;
TP1- U1l #7- Q2(c)

Replace tranﬂgggd

(For FCV-363)

Check transducer. TP1- Q5(b)~> U4 #2/17
(Page 4.XX) ~Q4(b)~ Across RV1
(For FCV-361/362)
Yes
6
No
Check transmitter circuit,

tracing signal:
Q13-18(c)~» Q11/12(c)
-Q7/Q8(b)~» TP3

Check transmitter circuit,
tracing signal:

Q11-Q16- Q7-10(e)
-»Q6(c)-» TP3.

(For FCV-361/362)

6-5
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CHAPTER 7 PARTS LOCATION

7.1 DSP Board (02P6070) Parts Location
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7.2 TXA Board (02P6049) Parts Location (For FCV-361/362)

[XE]

02pr60439 B2
FURUNDO

~ HADE IN JRPRN
w

910

|
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7.3 ES Board (02P6073) Parts Location (For FCV-363)
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RS

7.4 PWR Board (02P6072) Parts Location
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7.5 PNL Board (02P6071) Parts Location
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L
. unu“o FOV-360/361/362/363 ELECTRICAL PARTS LIST '—p—-'——

SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
B % ¥ % " #® a-FES W =% K 5 /R 1 R -4 a-FE8 0=
TRANSISTOR F3UYNAT-
E 4% 8 & i Q 1 25C1815-Y 000-125-031
PARTS ON CHASSIS i ] 3 25C1815-Y 000-125-631
Ref. Dwg. C2320-K01-B Q 3 25C1815-Y 000-125-631
Q “ 25C1815-Y 000-125-631
1 5 25C1815-Y 000-125-631
u 3 25C1815-Y 000-125~631
1801 0000 CZP6070,DSP 001-411-320 @ 7 25C1815-Y 000-125-631
1602 0000 Cv-360~-363F 001-411-150 ENGLISH [} 8 25C1815~Y 000~125-631
1602 0000 CVv-360-363J 001-411-140 JAPANESE 9 9 25C1815-Y 000-125-631
103 udY GZP6071,PANEL 001-411-160
1B04 0000 0ZPo072 PWR 001-411-180 Q 10 25C1815-~-Y 000-125-631
1806 €000 ~U1219FR 000-115-560 Q 11 UN1121 000-114-116
1507 0000 1KY,26KHZ 002-264-400 FOR FCV361
14N, SOKHZA(S08=6) 002-264-6410 FOR FCV36l
1KW,50KHZ (50E=9) 002-264-420 FOR FCV36l
1K, 63KHZ 002-264=430 FOR FCV361 INTEGRATED CIRCUIT  y1ot#nfo
10W, BEKHZ 002-264=440 FOR FCV361
1KW, 200KHZ (200B-55) 002-264~-450 FOR FCV36l v 1 HA17761GS 000-162-091
1KW,200KHZ (200B-8) 002-264-460 FOR FCV3é1 U 2 HA17741GS 000-162-091
2KW, 28XHL 002-264-470 FOR FCVv362 v 3 HA17741GS 000-162-091
2KV, SOKHZ 002-264-480 FOR FCV362 v 4 HA17741GS 000-162-091
26W, 68KHZ 002-264-490 FOR FCV362 u 5 UPC159C 000-161-032
2KW, BEKHZ 002-264-500 FOR FCV362 v 6 MA7461C 0254620-0 000~152-105
24V, 200KHZ 002~264-510 FOR FCV3e62 e 7 UPC159¢ 000-161-032
3KW, 28KHZLES 001-411~-480 FOR FCV363 v 8 TC4538BP 000-163-907
3KW, SOKHZ,ES 001-411-490 FOR FCV363 v 9 U-PC33962 000-104-155
I, 63KHILES 001-411-500 FOR FCV303
3KV, BEKHILES 001-411-510 FOR FCyZe3 | Y 10 U-PC3396G2 000-104-155
3KW, 200KHZ,ES 001-411-520 FoR FCv363 | Y 11 U-PC33962 000-104-155
v 12 U-PC339G2 000-104-155
v 13 TC74HC132AP 000-115-485
U 14 TC74HCOO0AP 000-115-486
MOTOR Fege u 15 TC74HCOO0AP 000-115-486
v 16 TC74HCT4AP 000-115-487
160430001 MMF-06312DM-R 000-116-801 v 17 SN7407N 000-167-307
v 18 UPD41464V-12715 000-108-303
v 19 UPD41464V-12715 000-108-303
JACK Swpys U 20 UPD61464V~12/15 000-108-303
u 21 UPD41464V=-12/15 000-108-303
1£0940001 NJC-203-RF 000-506~700 v 22 TC764HC273AP 000~100-685
1B09J0002 SHON6AZ5-24P 000-508-676 Y 23 TC74HC377AP 000-115-488
1K09J0003 SKCNSA25-24P 000-508-676 v 24 TC7T4HC3TTAP 000-115-488
150940004 SRCNEAZ1-10P 000-508-672 u 25 UPD65050 GD-020-5BE 0254049 000-112-477
18G9J0005 FH143P 000-511-405 u 26 TCT4HC164AP 000-115-559
150950008 NCS-256=P 000-506-505 U 27 HD63BO3YOF 000-112-891
150916009 NCS-254-P 000~506-505 v 28 MBM27C512-25 000-111-870
U 29 SN74LS145N 000-163-080
1509J0010 NCS255PM 000-506-553
v 30 HD63BO1YORJB1F 0254657-0 000-117-068
. u 31 MEB4256=12LLPF-G-8ND 000-111~773
u 34 U-PD74HC26C 000-107-453
v 35 TC764HC04 AP 000-115-490
u 36 PCOGOV 000-134-277
v 37 M519535L 000-105-052
U 3e TC7¢HC1254P 000-115-4%9
Block No. | 181 U3 TTenC04AR 000-115-4%y
DSPER
DSP BOARD
Ret. Dwg. C2320-K04-8,7C2320-K05-8 POTENTIGUETEP STt
VR 1 02822.2 IENER 000-110-335
RATTERY W8T - VR 2 02R22.2 ZENER 000-110-385
VR 3 02872.2 ZENER 000-110-335
ST 1 GE-50-35 000-335-116 VR “ 02822.2 ZENER 000-110-385
VR 5 02822.2 ZENER 000-110-385
VR 6 02822.2 ZENER 000-110-335
VR 7 02822.2 LENER 000-110-335
DI0DE [ATERIN VR 3 02822.2 ZENER 000-110-335
CR 1 155133 000-103-097
R 2 155133 000-103-097
CR 3 155133 000-103-097 CRYSTAL 29A9W
R 4 155133 000-103-097 .
CR 5 155133 000-103-097 Y 1 HC/18U 10.0000MHZ 0253673-0 000-112-893
cR 6 155133 000-103-097 Y 2 HC/18U 8.0000MHZ 0253672~0 000-112-392
CR 7 155133 000-103-097
R 8 155133 000-103-097
CR 9 155133 000-103-097
Block No. | 1 B3 1
] 10 LN28 RPH 000-103~071
CR 11  LN23 RPH 000-108-071 it RN E R
R 12 155133 000-103-097 PANEL BOARD
CR 13 155133 000-103-097 Ref. Dwg. C2320-K07-A
CR 14 155133 000-103-097
R 15 155133 000-103-097
CR 16 155133 000-103-097
GR17 155133 000-103-097 CAPACITOR yF%y 9=
R 18 155133 000-103-097
R 19 155133 000-103-097 C 1 DD106UJL01J50V02 100PF 50V 000-253-700
C 2 DD106UJLOLJISOVOR 100PF 50V 000-253-700
R 20 LN28 RPH 000-108-071 C 3 DD106UJL01J50VO02 100PF 50V 000-253-700
R 21 LN28 RPH 000-108-071 [ 3 DD106UJ101450V02 100PF 50V 000-253-700
w22 155133 000-103-097 C 5 DD106UJ101J50V02 100PF 50V 000-253-700
R 23 155133 000-103-097 C 6 DD106UJLO01I50V02 100PF 50V 000-253-700
R 26 155133 000-103-097
R 25 155133 000-103-097
CR 26 15598 SHOTTKY 000-114-011
(R 27 15598 SHOTTKY 000~114-011 DIODE PRVPUIEN
CR 28 155133 000-103-097
R 1 TLUY163 000-135-458
R 30 inx. CR 2 TLUY163 000-135-35¢
G330 113 200-103-07 o3 Tune 2007133785
R 6 ~135-
¢ 3¢ 155133 000-103-097 R s TLUY163 000-135-554
CR 6 TLUY163 000~135-558
R 7 TLUY163 000-135-353
CR & TLUY163 000-135-353
CR 9 TLUY163 000-135-453
NOTE:
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P-2:

SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
£ % ¥ 3 ] % I-FE% W % | B 8 L3 ] # a-FE% W %
(R 1v TLUYle3 000-135-854 CR 10 CTU-24R 000-132-450
IR TLuYle? 000-135-858 CR 11 LN2B RPH 000-108-071
K1 TLuv1sy 000-135-558 CR 12 LN28 RPH 000-108-071
(k13 TLuvlel 000-135-858 R 13 LN2¥ RPH 000-108-071
e T 000-135-43 15 oz n 000-112-137
CR 16 RU2C 000-112-137
CR 17 RU2C 000-112-137
_CSISTOR 5429 CR 18 RU2C 000-112-137
R 19 LN28 RPH 000-108-071
« 1 ENG=15J471P «70 000-375-405
R 2 ExG=-1SJ47LP 470 000-375-405 CR 20 Ev? 000~108-932
" 3 ERG-15J471P 4«70 000-375-405 C: 21 Eu2 000-108-932
K 3 ERG-15J471P L70 000-375-405 C 22 ugeC 000-135-901
n 5 ERG-15J471P 470 000-375-405 R 23 uoéc 000-}35-901
< 6 ERG=1SJ471P 470 000-375=405 CR 24 Uo6c 000-135-901
& 7 EwK-D24235052 B 1K/10K 000-113-096 CR 25 vosc 000-135-901
i« 8 Ewk-D2A235052 B 1K/10K 000-113-096 C; 26 igzssnpn 000~108-071
©ov evneimazeosie B 10K 000-113-097 CR 25 1ssi33 000-103-057
R 10 EVH-17A280B14 B 10K 000-113-097 CR 29 155133 000~-103-097
& 11 ERD-16TJ153 0.16W 15K 000-329-059
B 12 ERD-16TJ153 0.16W 15K 000-329-059 25 gg g?g}ng ggg:ig;:sg;
R 32 CTU-24S 000-132-451
R 33 155133 000-103-097
ST CH 2193 R 34 155133 000-103-097
s 1 0253864-0 0253884-0 000-115-492
0253285-0 0253885-0 000-115-493
5 2 51D-1601 000-112-085 Fuse t2-av
s 3 51D-0201 000-108-526
S 4 SRM=-1026 0258090-0 000~460-275 F 1 FGBO 7A AC125V 0050080-0 000-549-013
s H SR4=-1026 025809Q~0 000-460-275
FILTER 2103~
FL 1 GE-2100 000~112-894
Block No. 184
REEBE
RELAY yu-
POWER SUPPLY BLOCK E
Ref. Dwg. C2320-K06-A K 1 Tg2-L2-9V ATQ0227 000-111-781
MOTOR £-9- colL afw
3 1 ¥MF-06B12DM-R 000-116-801 L 1 SC-10-100 000-424-980
L 2 0250992-0 (E1-25) 0250992-0 000-113-125
L 3 0250994=-0 (E1-22) 0250994-0 000-113-127
L 4 0250994=0 (E1-22) 0250994-0 000-113~127
CAPACITOR PR L H 0250993-0 (E1-25) 0250993-0 000-113-126
L 6 0250995-0 (E1-25) 0250995-0 000-113-123
¢ 1 MDD2-24-225K 2.2UF.,100V 000~262-400 L 7 0250993-0 (£1-25) 0250993-0 000-113-126
4 2 MDD2-24=225K 2.2UF, 100V 000-262-400 L 8 0250952-1 000-108-318
C 3 MOD2-2A-225K 2.2UF,100V 000-262-400
C 4 ECK-D3A222KBN 2200PF 1RV 000-255-755
4 s ECE~A2AUZ21E W5.0 220MF 100V 000-206-124
< 6 ECE-ALCULCILE 100UF 16V 000-206-112 TRANSISTOR EPEALY S
4 7 ECR=-MIHLNIKVW 0.01UF 50V 000-260-416
¢ s ECE-ALCU00E 10UF 16V 000-201-672 2 1 25K459 G21 000~103-158
4 9 ECE-A1CUL00E 10UF 1oV 000-201-672 g g ;2::23 g;i ggg-igi-igg
4 10 RPE132F104250 0.1UF 50V 000-104-501 Q “ 25K459 G621 000~103-158
4 11 ECC-K122267 000-115-506 Q 5 25K459 G21 000-103-158
< 12 ECK-D3A222K3N 2200PF 1KV 000-255-755 0 6 25K459 G21 000-103-158
¢ 13 ESF-AlAu?ZlE 220UF 10V 000-206-114 @ 7 25K659 G2l 000-103-158
c 14 ECE-£2851C1 100UF, 250V 000-201-561 @ 8 25K459 G21 000-103~158
< 15 ECO-%1H1O3KVW 0.01UF 50V 000-260-416 @ 9 258596~ 000-121-102
4 1 ECE-A2CU101 100UF, 160V 000-110-372
< 17 ECE-ALHUL7LE C70UF 50V 000-201-838 @ 10 25C1815-Y 000~125-631
¢ it ECE-ALIHUL7IE LTOUF SO0V 000-201-3838 2 11 25A1015-Y 000-118-0641
3 19 Q 12 2SAL009A 000-116-697
. 3 13 25C3588 600-115-699
4 20 RPE132F104150 0.1UF 50V 000-104~501 [ 14 25C1815-Y 000-125-631
C 21 RPELI32FL04250 0.1UF 50V 000-104-501 G 15 25C1815-Y 000-125-631
C 22 ECE-AICU102E 1000UF 16V 000-201-809 9 16 25C1815-Y 000-125-631
¢ 23 ECE-ALCUR21E 220UF 50V 000-201-673 9 17 25C1815-Y 000-125-631
< 24 RPEL32FL04Z50 0.1UF S0V 000-104-501 Q 138 25A10094A 000-116-497
¢ 25 RPEL32F104250 0.1UF SOV 000-104-501 Q 19 25A778-K 000-117-520
¢ 26 ECE-ALCU221E 220UF 50V 000-201-673
¢ 27 ECE-A2ES10L 106UF, 250V 000-201-561 Q 20 25€3588 000-115-499
< 28 ECE-ALHU3I3ILE 330UF,50V 000-201-837 Q 21 2SAT78-K 000~117~520
< 29 ECQ-MLH102KYW 1000PF SOV 000-260-415
4 30 ECE-ALAUL7OE 47UF 10V 000~206-102
d 31 ECQ-MLH102KVY 1000PF SOV 000-260-415 RESISTOR 71439
c 32 ECQ-MLH102KVW 1000PF SOV 000-260-415
c 33 ECSF1CE33SE 0050114-0 000-101-576 R 1 AF1/4S10F 0250942-0 000-108-329
< 34 ECE-ALCUL01E 100UF 16V 000-206-112 R 2 AF1/4S10F 0250942-0 000-108-329
e crouraLev poo-zoL=ses R4 Aravesior 0230943-0 200-108-325
3 36 - -108-
C 37 ECEAES100 10UF 250V 000-201-560 R 5 AFL1/4S10F 0250942-0 000-103-329
R 6 AF1/4S10F 0250942-0 000-108-329
R 7 AF1/4510F 0250942-0 000-108-329
R 8 AF1/4S10F 0250942-0 000-108-329
DIODE ASERTS R 9 ERG-25J101P 2% 100 000-375-462
R 1 CT16-31S 13-3-5356 000-132-638 R 10 ERD-16TJ103 0.16w 10K 000-330-502
R 2 15598 SHOTTKY 000-114~011 R 11
ER 3 ]U2C 000-112-137 R 12 AF1/4556K F 0250942-0 000-112-896
CR 4 RU2C 000-112-137 R 13 ERD-16TJ271 0.164 270 000-329-023
CR 5 RU2C 000-112-137 R 14 ERD-16TJ103 0.164 10K 000-330-802
CR 6 RU2C 000-112~137 R 15 ERD=-16TJ472 0.16W 4.7K 000-330-512
R 7 155133 000-103-097 R 16 ERD-16TJ472 0.16W 4.7K 000-330-812
R 8 LN28 RPH 000-108-071 R 17 ERD-16TJ472 0.16W 4.7K 000-330-412
R 9 CTU-245 000-132-451 R 18 ERD-16TJ472 0.16W 4.7K 000-330-812
R 19 ERD-16TJS64 0050095-0 000-329-090
NOTE:
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SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS SYmMBoOL TYPE SPECIFICATIONS CODE NO. REMARKS
| I ¥ % 8 # I-F&8% W = R % ¥ % b #® I-F#% W 0%
R 20 ERD-10TJ224 0.164 220K 000~329-080 B1°°""°-| '88
n 21 ERD-16TJ103 0.164 10K 000-330-802 : _

M 22 ERD-16TJ472 0.164 4.7K 000-330-812 ﬁlﬁ?c?xvé;c:m:ci‘{g:vz-)ssl/:sz)

x 23 ERD-16TJ472 0.16W 4.7K 000-330-812
K 24 EVM-MCGAO1B26 20K (0050119)  000-103-591 Ret. Dwg. €2307-010-8
K 25 ERG=25J101P 2% 100 000-375-462
n 26 ERD-167J103 0.16v 10K 000-330-802 CAPACITOR I3F% -

K 27 ERD-16TJ153 0.164 15K 000-329-059
R 25 ERD~16TJ473 0.16W 47K 000-330-814 4 1 ECE-ALCUL01E 100UF 16V 000-206-112
R 29 ERD-16TJ153 0.16W 15 000~329-059 ¢ 2 ECE-ALCUL01E 100UF 16V 000-206-112

C 3 ECE-ALCUL01E 100UF 16V 000-206-112

R 30 ERD-16TJ103 0.16W 10 000-330-802 C 4 *
R 31 ERD-16TJ102 0.16wW 1K 000-330-801 C s ECE-AL1CU221E 220UF S0V 000~201-673
R 32 ERD-16TJ332 0.16W 3.3K 000-329-045 C 6 ECE-ALCU221E 220UF 50V 000-201-673
K 33 ERG-25J822P 0050102-0 000-375-480 C 7 ECSF1EELOS 1UF 25V 000-232-660
R 34 ERD-16TJ393 0.16v 39K 000-329-066 c 8 *
R 35 ERD-167J102 0.16W 1K 000-330-801 C 9 s
® 36 ERD-16TJ823 0.16v 82K 000~329-073
R 37 EVM-MCGA01B53 SK (0050119) 000~103-631 c 10 »
K 38 ERG-1ANJ333 1W 33K 000-371-311 C 11 *
K 39 ERD-16TJ472 0.16W 4.7K 000-330-812 c 12 ECE-A1CU101E 100UF 16V 000-206-112

c 13 ECE-ALCULO01E 100UF 16V 000-206-112

R «o ERD-16TJ472 0.16¥ 4.7K 000-330-812 C 14 DD106-69CHS560J50V S6PF SOV 000-253-774
R 41 ERD-16TJ222 0.16% 2.2K 000-330-809 c 15 ECE-A1CUL00E 10UF 16V 000-201-672
R w2 ERD-16TJ222 0.16W 2.2K 000-330-809 4 16 ECE-ALCUL01E 100UF 16V 000-206-112
R 43 ERF-102XJ680 000-113-122 C 17 ECE-A1CUL01E 100UF 16V 000~206-112
R 4 ERG-25J393P 39K, 2v 000-112-912 c 18 DD106-69CHS60J50V S6PF 50V 000-253-774
K us ERD-16TJ472 0.16W 4.7K 000-330-812 4 19 DD109CKLI21J50V 120PF, 50V 000-253-145
P L6 ERD-16TJ222 0.16w 2.2K 000-330-809
R 47 ERD-16TJ222 0.16v 2.2K 000-330-809 C 20 ECE-ALCUL01E 100UF 16V 000-206-112
R 4“8 AF1/45220KF 000-115-501 13 21 DD3G8-69F104225 0.1UF 50V 000-103-771
R I AF1/454.TKF 0250942~0 000-109-745 4 22 DD308-69F104225 0.1UF 50V 000-103-771

C 23 DD30B-69F104225 0.1UF 50V 000-103-771

& 50 AF1/45220KF 000-115-501 c 24 ECE~ALCUL01E 100UF 16V 000-206-112
] 51 AF1/452.67KF 000-115-503 c 25 ECO-M1H102KVW 1000PF SOV 000-260-415
R 52 AF1/45220KF 000-115-501 C 26 ECE-ALCU100E 10UF 16V 000-201-072

c 27 ECE-ALCUL01E 100UF 16V 000-206-112

R 53 AF1/4S4,12KF 000-115-504 ¢ 28 N
R 54 AF1/45220KF 000~115-501 c 29 DD308-69F104225 0.1UF SOV 000-103-771
R 55 AF1/4S1.69K F 02509420 000-113-549
R 56 ERD-16TJ471 0.16w 470 000-329-029 c 32 ECE-ALCU221E 220UF 50V 000-201-673
& 57 MRG-COBW22K J 0250943-0 000-112-087 ¢ 33 .
R 58 MRG-CGBH22K J 0250943-0 000-112-087 C 3 M
N 59 ERD-16TJ151 0.25% 150 000~329-017 ¢ 36 -

7

& 60 ERC-16TJ102 0.16W 1K 000-330-801 ¢ 3 *
R 61 AF1/4S1KF 1,0.,25v 000-108-328
K 62 EVM-PCGA01222 200 (0050115)  600-103-629
R 63 AF1/45649 F 0250942-0 000-113-538 D100E PPN
R 64
& 65 ERD-16TJ103 0.16W 10K 000-330-802 (R i 155133 000-103-097
R 66 £RD-16TJ103 0.16W 10K 000-330-802 CR 3 158133 000-103-007
R 67 ERD-16TJ103 0.16w 10K 000-330-502 R 3 PV 02546240 000-132-971
K 24 AF1/4S220KF 000~115-501 CR 4 GY-23 025462640 000-132-971
P 69 EvM-KCGAOLB24 20K (0050119)  000-103-591 R 5 Fuz 000-108-932

R v Fu? 000-108-932

K 790 ERD-16TJ124 0.16v 120K 000-329-076 R 7 Fu? 000-105-v12
R 71 ERG-15J104P 1w 100K 000-114-930 Ck 5 y2 YCU-105-Y32
R 72 AF1/45100K F 0250942-0 000-108-330
& 73 AF1/45100K F 0250942-0 000-108-330 (R 11 Lu24 #Pn 00U=103-071
R 74 ERG-35J101P 39100 000-375-527 R 12 155173 000-108-007
P 75 EKD-16TI472 0.16% 4.7K 000-330-812 R 13 155133 000-195-097

CR 14 155133 000-103-097
TRANSFORMER P332
T 1 0251031-0 02519310 000-115-507 FILTER [kt
T 2 0251032-0 0251032-0 000-115-503 fL N SFI45S5A3  0S5KHZ 0253635 000-535-312
FL 2 SF145583 L5SKHZ 0253635 000-583-512
FL 3 BFULSSK2  455KHZ 0253636 000-534-303
. FL 4 BFU4LS5K2  4SSKHZ 0253636 V00-533-303
INTEGRATED CIRCUIT »1ot4010

u 1 RC6219 0356219 000-104=530
v 2 M2 3759 000-157-500 Sapy
v 3 SN75372 000-115~497 JALK v
v 4 TLPS21-3G3 000-135-865 B18P-SHF-1AA-K ZENER 000-107-657
v 5 UPC393¢C 000-161-054 j h gép-v: ! sp 000-505-823
) 6
U 7 UPC780SH 000-161-175
U ] UPC7805H 000-161-175
y 9 MB3761M 000-157-365 CorL .

v 10 M33761M 000-157-365 L 1 0250978 000-110-355
v 1l UPC78L2d 000-151-148 L 2 0250680-0, 1MH 000-727-630
vtz PCoooy 000-134-277 L 3 0250680-0, 1MH 000-727-620

L 4 0250680-0, 1MH 000-727-680
POTENTIOMETER BAIF1I9E )
\ 55599
VR 1 02822.2 ZENER 000-110-385 TRANSISTOR F3oumAI-
VR 2 05AZ5.6Y ZENER 000~103-373

-y - -
VR 3 RD5.1£82 ZENER 008-104-901 S 1 Eahe shoriien
Q 3 2SA1015-Y 000-118-041
Q 4 25C1815-Y 000-125-631
. Q 5 25C1815-Y 000-125-631
FUSE HOLDER E1-2% #uI%- @ 6 25C1815-Y 000-125-631

Q . “lze-
AF 1 CQ=207HH 0050140 6.4MN X 30MM 000-519-180 a ; §§EZ§§¥; ggg_igk_f2§
3 9 25C982TH 000-124-463
9 11 25C2307 000-126-102
q 12 25C2307 000-126-102
¢ 13 2503520 000~126-280
@ 14 253520 000-126-230
9 15 25€3520 000-126-280
9 16 25C3520 000-126-280
Q 17 25€3520 000~120~280
1 18 25C3520 000-126-230
@ 19 25C1815-Y 000-125-631

NOTE:
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SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
I & ¥ ) # a-F#E8 x | I 8 # A-FES | ] %
RESISTOR 3134 TKANSFORMER F552
K 1 ERD-16TJ122 0.16W 1.2K 000-329-037 T 1 N
R 2 ERD-16TJ331 0.16% 330 000-329-025 T 2 :
R 3 EVM-MCGA01B24 20K (00S0119)  000-103-591 ¥ 3 N
R 4 ERD-16TJ472 0.16W 4,7K 600-330-812 T 4 *
R s EVM-MCGAQLB12 100 000-103-628
R 6 ERD=16TJ5060 0.16W 56 000-329-007
& 7 ERD-16TJ122 0.16w 1.2K 000-329-037
R 8 ERD-16TJ472 0.16W &, 7K 000-330-812 INTEGRATED CIRCUIT  319t+nfo
R g ERD-16T4472 0.16W 4.7K 000-330-812 v N TCe069UBP 000-163-265
R -167 . -329- u 2 TC4025BP 000-163-249
R i? Eﬁg-}:Tj§§§ 3.{2: igﬂ 332-§§§_§§§ U 3 EHM3E27W79 0254611  HI=MIC 000-164-259
K 12 ERD-16TJ561 0.16W 560 000-329-031 v 4 EHM3B26H42 0254612  HI-MIC 000-164-258
R 13 ERD-16TJ243 0,164 24K 000-329-062
& 16
] 15 EVM=MCGAOLB23 2K 000-103-630 N N
K 16 ERD-16TJ102 0.16W 1K 000-330-301 LENER DIODE ILI-NA-k
R 17 ERD-16TJ821 0.16W 820 000-329-034
x 18 ERD-16TJ153 0.16W 15K 000-329-059 VR 1 05A28.22 ZENER 000-103-892
R 19 ERD-16TJ473 0.16W 47K 000-330-814 VR 2 05AZ43 LENER 000-10¢4-¢14
R 20 ERD-16TJ472 0.16W 4.7K 000-330-812
R 21 ERD-16TJ331 0,164 330 000-329-025
R 22 ERD-16TJ102 0.16v 1K 000~330-801 CRYSTAL 2NA9W
& 23 ERD-16TJ102 0.16W 1K 000-330~201 .
R 2 EVM-MCGAOLBLL 10K 000-103-632 Y 1
< 25 ERD-16TJ222 0.16W 2.2K 000-330-809
" 26 ERD-16TJ153 0.16W 15K 000-329-059
R 27 ERD-16TJ392 0.16w 3.9K 000-329-047
& 28 ERD-16TJ471 0.16W 470 000-329-029
i 29 ERD-16TJ471 0.16W 470 000-329-029
K 30 ERD-16TJ221 0.16W 220 000-329-021
2 31 ERD~16TJ103 0.16W 10K 000-330-802
R 12 ERD-16TJ101 0.16% 100 000-329-013
R 33 ERD-16TJ103 0.16W 10K 000-330-802
Ko 34 ERD-16TJ470 0.16W 47 000-329-005
R 35 ERD-16TJ331 0.16W 330 000-329-025
R 36 ERD-16TJ102 0.16W 1K 000-330-801
] 37 ERG=15J393P W 39K 000-112~088
R 33 ERD-16TJ104 0.16W 100K 000-330-803
R 39 ERD-16TJ101 0.16W 100 000-329-013
X w0 ERD-16TJ103 0.16W 10K 000~330-802
R o1 EXD=16TJ103 0.16W 10K 000~330-802
K w2 ERD-16TJ103 0.16% 10K 000-330-802
B 3 ERD-16TJ103 0.16W 10 000-330-802
R L ERD-16TJ222 0.16W 2.2K 000-330-809
X 45 ERD-16TJ103 0.16W 10K 000-330-402
R w6 ERD-16TJ102 0,16 1K 000-330-801
x w7 ERD-16TJ101 0.16W 100 000-329-013
R 3 ERD-16TJ103 0.16W 10K 000-330-802
R oy ERD-16TJ103 0.16W 10K 000-330-302
? 50 ERD-16TJ10¢ 0.16W 100K 000-330-507%
3 51 D-334A 000~180-625 THERMISTOR
x 52 ERD-16TJ152 0.16% 1.5K 000-329-039 28kHz, 1KW
< 53 ERD-16TJ152 0.16W 1.5K 000-329~039 _For 28KkHz, 1KW SET_
X 54 EXD-16TJ100 0.16W 10 000-330-839
R 55 ERD-=16TJ100 0.16W 10 000-330-339
" 56 i CAPAC]TO® BIVE AV K
R 57 %
B 58 * C 4 ECSFIEE3ISE 3.8UF 50V 000-101~-5%2
R 59 ERX-15J4R7P C.7o1u 000-375-379 ¢ ECU-H12n6227 6300PF 1.2XV 002-251-970
. N § CCi-H12d632J7 bALOPF 1.2KV 000-261-979
& 60 ERX-15J3R3P 3.3,1W 000-375-377
K 61 ERX-15J3R3IP 3.3,1W 000-375-377 14 15 RPE132F106250 0.1UF Sav 000-104-501
N 62 * C 11 ECR-MLIH3IP2XYW 3500PF SuVv 000-25C3-463
R 63 » .
R &4 ERX-1SJR22P 0.,22,1vW 000-375~362 C 23 ECW=HICH123JUR 0.012UF 1000V 900-257-5%6
R 65 ERX-15JR22P 0.22,1W 000-375-362
" 66 ERX-15JR22P 0.22,1W 000-375-362 ¢ 33 DD3CB-69F104225 0.1UF SOV 000-123-771
R 67 ERX-15JR22P 0,22,1W 000-375-362
R 68 ERX-1SJR22P 0.22,1W 000-375-362
R 69 ERX-1SJR22P 0.22,1W 000-375-362
RESISTOR 7139
R 70 ERG-15J101P 100,1W 000-375-397
R 71 ERG-15J101P 100,1W 000-375-397 R 14 ERD-16TJ562 0.16% 5.6% 000-329-050
R 72 ERF-72XJ330 33,7V 000-113-131
R 73 ERG-25J393P 39K, 2% 000-112-912 R 56 ERD-25PJ150 0.25W 15 000-339-313
R 44 R 57 ERD-25P 1470 0.25% 47 000-330-325
R 77 ERD-16TJ103 0.16W 10K 000-330-802 "R 58 ERG-125J150P 15 000-375-325
] 78 EKD-16TJ103 0.16W 10K 000-330-302
R 79 ERD-16TJ472 0,16V 4.7K 000-330-812 R 62 ERD-16TJ1RO 0.16v 1 000-330-315
R 63 ERD-16TJ1R0O 0.16W 1 000-330-315
R 80 ERG-15J102P 1V, 1K 000-375-409
& 82 ERD-16TJ333 0.16v 33K 000-329-064 R 143 ERD-=16TJ100 0.16W 10 000-330-339
R 83 ERD-16TJ100 0.16W 10 000-330-839
R 34 ERD-16TJ100 0.164 10 000-330-839
TRANSFORMER P52
VARISTOR ARURT~ T 1 0250826-0 000-729-704
T 2 0250829-0 000-729-707
RV 1 VR-605S 000-108-309 B 3 0250786-0 28KHZ 000-730-133
T ‘ 0251001-0 0251001-0 000-113-13¢
SWITCH 217¥ :
‘ CRYSTAL 2927%
5 1 SBULO24N 000-460-135 POWER
REDUCTION Y 1 CSBLB8LEL &BLKHL 0253642~0 000-491-021
NOTE:
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SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
I % I n -1 a-F&#& | = K € N 3 ] ® a-FE8 % £
:gzngﬂuJK'? ¥ SET 88kHz. 1KV
FOR S0kHz. 1KW SET FOR 88kHz, 1KW SET
CAPACITOR FFEAML R CAPACITOR 255N
¢ 4 ECSF1EL335E 3.3UF S0V 000-101-582 C 4 CCSFIEES3SE 3.3UF 50V 000-101-582
C 8 ECW-H12H332UR 3300PF 1.2KV 000-101-697 < 8 ECU-H1214 152UR 1500PF 1200WV  000-261-967
C 9 ECW=-112H332JR 3300PF 1.2KV 000-101-697 c 9 FCW-H12H 152JR 1500PF 1200wV 000-261-967
C 10 RPEL132F104250 0.1UF 50V 000-104-501 C 10 RPL132F106250 0.1UF 50V 000-104~501
C 11 ECQ-MIHL1R2KVW 1BOOPF 50V 000-260-466 C 11 FCu-n1H102Kvw 1000PF SOV 000-240-415
C 28 FCW-H10H682JR 0.0068UF 1000V 000-259-610 C 28 ECW-H10H392JR 0.0039UF 1000V 000-259~-573
C 33 DL3VB~69FL104225 0.1UF S0V 000-103-771 ¢ 33 DD308-69F104725 0.1UF 50V 000-103-771
c 36 TZO3R121FR169 120PF 000-110-734
C 37 DD105-69CH3IZ0ISOV 100PF,50V 000-253-805
RESISTOR F13%
RESISTON T K 14 ERD-16TJ562 0.16W 5.6K 000-329-050
R 14 ERD-16TJ562 0.16W 5.6K 000-329-050 R 56 ERD-25PJ180 0.25w 18 000-330-315
R 57 ERD=-25PJ470 0.254 47 000-330-325
R 56 ERD-25PJ180 0.25v 18 000-330-315 R 58 CRG-125J150P 15 000-375-325
R 57 ERD-25PJ180 0.25vW 18 000-330-315
R 58 ERG-125J100P 10 000-375-323 R 62 ERD-16TJ1R2 0.16W 1.2 000-330-817
K 63 ERD-16TJIIR2 0.16W 1.2 000-330-817
R 62 ERD-16TJIR2 0.16W 1.2 000~330-217
R 63 ERD-16TJ1R2 0.16W 1.2 000-330-817 R 75 ERD-16TJ100 0.16W 10 000-330-839
R 75 ERD-16TJ100 0.16W 10 000~330-839
TRANSFORMER P55
TRANSF ORMER [P 7 1 0250872-0 000-100-101
T 2 0250875-0 000-100-102
1 1 0250827-0 000-729-705 7 3 0250790-0 88KHZ 000-730-136
T 2 0250830-0 000-729-708 T 4 0251005-0 0251005-0 000-113-138
1 3 0250788-0 45/ 50KHZ 000-730-134
T 4 0251002-0 0251002-0 000-113-135
CRYSTAL 2R3
CRYSTAL 29390 Y 1 CSB543P2  S43KHZ 0253647-0 000-100-094
Y 1 C$B505 D3 0253668 000-109-731
200kHz, 1KY A3
6BkHz. 1KWA FOR 200kHz, 1K¥ SET
FOR 68kHz, 1KW SET
CAPACITOR bR APRES CAPACITOR IuFNT-
< 4 ECSF1EE335E 3.3UF S50V 000-101-582 C 4 ECSFIEE225E 00S0114-0 000~101~-581
4 8 ECW-H12H332JR 3300PF 1.2KV 000-101-697 < 8 ECW-H12:1102JR 1000PF 1.2KV 000-101-698
C 9 ECW-H12H332JR 3300PF 1.2KV 000-101-697 C 9 ECW-1112H102JR 1000PF 1.2KV 000-101-698
C 10 RPEL132F104250 0.1UF SOV 000~104-501 C 10 ECQ-M1H103KVW 0.01UF SOV 000~260~416
C 11 ECQ-MLH182KVW 1800PF 50V 000-260-466 S 11 ECQ-P1L7LIZ 470PF,50V 000-262-815
4 28 ECW-H10H472JR 0.0047UF 1000V 000-259-595 ¢ 28 ECW-H101182JR 1800PF 1000V 000-259-597
4 33 DD308-69F104225 0.1UF 50V 000-103-771 C 33 ECQ-M1H222KVW 2200PF 50V 000-260-419
RESISTOR 5139 RESISTOR 7132
K 14 ERD-16TJ562 0.16% 5.6K 000-329-050 K 14 ERD-16TJS12 0.16W 5.1K 000-329-049
R 56 ERD-25PJ130 0.25w 13 000~330-312 R 56 ERD-25PJ270 0.25W 27 000-330-319
i 57 ERD-25PJ101 0.25¥ 100 000-330-333 R S7 ERD-25PJ330 0.25w 33 000-330-321
R 58 ERG-12SJ180P 18 000-375-326 R 58 ERG-125J150P 15 000-375-325
® 62 ERD-16TJIRS 0.16W 1.5 000-330-819 R 62 ERD-16TJIRS 0.16W 1.5 000-330-819
Kk 63 ERD-16TJ1RS 0.16W 1.5 000-330-819 R 63 ERD-16TJ1RS 0.16W 1.5 000-330~819
[ 75 ERD-16TJ100 0.16% 10 000-330-839 [ 75 FRD-167J100 0.16W 10 000-330-839
TRANSFORMER F5OR TRANSFORMER P52
T 1 0250873-0 000-108-934 T 1 0250828~0 000-729-706
T 2 0250876~0 000-103-935 7 2 02508310 000-729-709
T 3 0250789-0 68KHL 000-730-135 T 3 0250792-0 200KHZ 000-730-137
T 4 0251004-0 0251004-0 000-113-137 T 4 02510060 0251006-0 000-113-139
CRYSTAL 29R9% CRYSTAL AT
Y 1 CSR523P2  S23KHZ 0253637-0 000-491-0645 Y 1 CSRe55 A3 0253669 000-109-730
NOTE:
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SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
2 % - n 4 I-F&E L ] £ 3 g =% -/ » % a-FE8 wn E 3
28kHz, 2KWSB
FOR 28kHz. 2KN SET TRANSF ORMER b3
r 1 0250827-0 000-729-705
i1 2 0250830-0 000-729-708
CAPACITOR IIF Y- T 3 0250788-0 45/50KHZ 000-730-134
) i 4 02$1003-0 0251003-0 000-113-136
c 4 ECSFIEE33SE 3.3UF S0V 000-101-582
< 8 ECW-N12H882JR 6BOOPF 1.2KV  000-261-970
c 9 ECW-II12H682JR 6B00PF 1.2KV  000-261-970
ST 2923
C 10 RPEL32F104150 0.1UF 50V 000-104-501 CHYSTAL v
< 11 ECO-MIH392KVW 3900PF 50V 000-260-468 v 1 CsSBSOS D3 02536068 000-109-731
C 26 ECW-H10H123JR 0.012UF 1000V  000-259-596
C 33 DD30B-69F104225 0.1UF 50V 000-103-771
TRANSISTOk RS §8kHz, 2KWA
915 2503520 000-126-280 FOR 68kH2. 2KW SET
8 18 25C3520 000-126-280
CAPACITOR 3TN~
RESISTOR F1319
) ¢ 4 ECSFIEE33SE 3.3UF 50V 000-101-582
R 14  ERD-16TJS62 0.16W 5.6k 000-329-050 13 8 CCW-HI2I332JR 3300PF 1.2KV  000-101-697
C 9 ECW-H12H332JR 3300PF 1.2KV 000-101-697
R 56  EKD-25PJ160 0.25W 16 000-330-314
R 57  ERD-25PJ820 0.25W 82 000-330-331 C 10 RPE132F104250 0.1UF Sov 000-104-501
R 58  ERG-125J180P 18 000-375-326 c 11 ECU-MIHI82KVY 1800PF S0V 000-260-466
R 62  ERD-16TJIRS 0.16V 1.5 000-330-819 C 28 ECW-HIOH4T2JR 0.0047UF 1000V  000-259-595
R 63  ERD-16TJIRS 0.16W 1.5 000-330-819
R 66  ERX-1SJR22P 0.22,1W 000-375-362 C 33 DD308-69F104225 0.1UF 50V 000-103-771
R 69  ERX-1SJR22P 0.22,14 000-375-362
R 75  ERD-16TJ470 0.16W 47 000-329-005
TRANSISTOR L VEARS B
@ 15 25€3520 000-126-280
TRANSFORMER F59% @ 18 25C3520 000-126-280
T 1 0250826-0 000-729-704
T 2 0250829-0 000-729-707 )
T 3 0250786-0 28KHZ 000-730-133 RESISTOR 7139
T 4 0251001-0 0251001-0 000-113-134
R 14 ERD-16TJ562 0.16W 5.6K 000-329-050
R 56  ERD=25PJ470 0.25W 47 000-330-325
CRYSTAL P R 57 [RD=-25PJ101 0.25W 100 000-330-333
R 58 EKG-125)330P 33 000-375-329
Y 1 C5B4B4E4L  4BAKNZ 0253642-0 000-491-021 R 66 ERx-1smaz 022,14 000-375-36
R 69  ERX-1SJR22P 0.22,1¥ 000-375-362
R 75  ERD-16TJ100 0.16W 10 000-330-839
TRANSFORMER F35A
T 1 0250873-0 000-108-934
:g;";6 :“'T . T 2 0250876-0 000-108-935
FOR SOkHz. Zkw SET T 3 0250759-0 68KHZ 000-730-135
T 4 0251004=0 02510040 000-113-137
CAPACITOR IPRo9-
c 4 ECSF1EE33SE 3.3UF 50V 000-101-582 CRYSTAL 243w
c 8  ECW-HI2H332JR 3300PF 1.2KV  600-101-697
< 9 ECW-H12H332JR 3300PF 1.2KV  000-101-697 Y 1 CsBS23P2 sz3kmg 0253637-0 000-451~045
C 10 RPE132F104250 0.1UF S0V 000-104-501
C 11 ECO-MIH182KVW 1800PF 50V 000-260-466
C 28 ECW-H10H6B2JR 0.0068UF 1000V 000-259-610
C 33 DD308-69F104225 0.1UF 50V 000-103-771
C 36  TI03R121FR169 120PF 000-110-734
C 37 DD10S-69CH3I30J50V  100PF,SQV 000-253-805
88kHz, 2k¥WA
FOR BBKNz, 2KW SET
TRANSISTOR 559 A%-
@ 15 25C3520 000-126~280 S
9 18 25C3520 000-126-280 CAPACITOR EPIAPL]
¢ 4 ECSF1EE33SE 3.3UF 50V 000-101-582
c 8 ECW-H1ZH 152JR 1500PF 1200WV  000-261-967
-H12H 152JR 1500PF 1200wV 000-261-967
RESISTOR 5139 ¢ §  ECW-H1ZH 15
¢ 10 RPE132F104250 0.1UF S0V 000-104-501
® 14 ERD-16TJS62 0.16W 5.6k 000-329-050 € 11 ECO-MINL02KVY 1000PF S0V 000-260-415
R 56 ERD-25PJ240 0.25% 24 000-330-318 _ N SUF v —259-57
S S 4 olsen 35 000-330-330 C 28 ECW-H10H392J 0.0039UF 1000V 000-259-573
R 58 ERG-125J180P 18 000-375-326 € 33 DD308-69F106225 0.1UF SOV 000-103-771
R 62  ERD-16TJ2R2 0.16¥ 2.2 000-330-823
K 63  ERD-16TJ2R2 0.16W 2.2 000-330-823
R 66  ERX-1SJR22P 0.22.1% 000-375-362 Ton N
R 69  ERX-1SJR22P 0.22,1v 000-375-362 TRANSISTOI JImAT
(] 15 25C3520 000-126-280
" 75 ERD-167J120 0.16% 12 000-330-841 e 1s 3503520 000-126-280
NOTE:
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SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
I 8 -/ " % I-FE8 W * | S -/ 3 ) # A-FES L] *
RESISTOR 7139
R 14 EKD-16TJ5062 0.16%W 5.6K 000-329-050
R 56 CKD=25PJ200 0.25% 20 000-330-316
R 57 ERD=-25PJ470 0.25W 47 000-330~-325
R 58 ERG-125J150P 15 000-~375-325
R 62 ERND-16TJIRS 0.16W 1.5 000-330-819
R 63 ERD-16TJIRS 0.16W 1.5 000-330-819
R 606 ERX-15JR22P 0.22,14 000-375-362
R 69 ERX-15JR22P 0.22,1w 000-375-362
R 75 ERD=-16TJ470 0.16W 47 000-329-005
TRANSF ORMER F322
T 1 0250872-0 000-100-101
T 2 02S0875-0 000~100-102
1 3 0250790-0 88KHZ 000-730-136
T 4 0251005-0 0251005-0 000-113-138
CRYSTAL YA
Y 1 CSR543P2  S43KHZ 0253647-0 000-100-094
200kHz, 2k% A
FOR 200kH2, 2K¥W SET
CAPACITOR vV U-
C 4 ECSF1EE225E 00S0114-0 000-101-5R1
C 8 ECW-H12H102JR 1000PF 1.2KV 000-101-698
C 9 ECW-H12H102JR 1000PF 1.2KV 000-101-698
C 10 ECR-M1H103KVW C.01UF SOV 000-250-416
C 11 ECR-P1471J2v 470PF,50V 000-262-815
C 28 ECW-H10H182JR 1800PF 1000V 000-259-597
C 33 ECQ-M1H222KVW 2200PF SOV 000-260-419
TRANSISTOR LAY A
] 15 25C3520 000-126-280
[ 18 25C3520 000-126-280
RESISTOK 7137
R 14 ERD-16TJ512 0.16%W 5.1K 000-329-049
R 56 ERD-25PJ270 0.25W 27 000-330-319
R 57 ERD-25P 1560 0.25% 56 000-330-327
R 58 ERG-125J180P 18 000-375-326
R 62 ERD-16TJ3R3 0.16W 3.3 000-330-827
R 63 ERD-16TJ3R3 0.16w 3.3 000-330-327
R 66 ERX-15JR22P 0.22,1w 000-375-362
R 69 ERX~15JR22P 0.22,1¥ 000-375-362
R 75 ERD-16TJ100 0.16W 10 000-330-839
TRAMNSF ORMER [
T 1 0250828-0 000-729-706
T 2 0250831-0 000-729-709
T 3 0250792-0 200KHZ 000-730-137
T 4 0251007-0 0251007-0 000-113-140
CRYSTAL 29234
Y 1 C58655 A3 0253669 000-109-730
L
NOTE:

LI £
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SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | SymsoL TYPE SPECIFICATIONS CODE NO. REMARKS
2 € ¥ % 9 #® I-FE8 N % I % ¥ % ] # aI-FES W 0%
Block No. { 1 B8 RESISTOK 7139
ASEEIE (FCV-363) K 1 ERD=16T 122 016w 1.2K 609-329-037
TRANSCEIVER BOARD (FCV-363) R 2 ERD-16T4331 0.16W 530 00U-529-025
Ref. Dwg. C2320-K02-A/(2320-K03-A it 3 ERD=16TJ122 0.16% 1.2€ 000-329-037
K 4 EVM-MCGACLR12 109 000-103-62%
CAPACITOR 193%59- R 5 ERD=16TJ560 0.164 56 000-329-007
R 6 EVM-MCGAOL1B24 20K (00S0119)  000-103-591
¢ i ECE-ALCULULE 100UF 16V 000-200-112 R 7 ERD-16TJ472 0.16W 47K 000-530-312
C Pl ECF~A1CU1U1E 100UF 1év 000-206-112 R 8 ERD-16TJ101 0.16Ww 100 000-329-012
< 3 ECE~ALCULLTE 100UF 16V 000-206-112 R i ERD-16TJ472 0.16W 4.7K 000-330-512
< 5 DL3CE-69F106725 0.1UF S0V 000-103-771
C 5 £CE~AICUR21E 220UF SOv 000-201-673 R 10 ERD-16TJ472 0.16W 4.7K 000~330-3812
¢ 7 R 11 EVM-HCGAO1B53 SK €0050119) 000-103-631
¢ N ECE-ALCULOLE 100UF 16V 000-206-112 R 13 ERD-16TJ221 0.16% 220 000-329-021
R 14 ERD-16TJ243 0.16% 24K 000-329-062
C 10 DE3CE-49FL06225 0.1UF 50V 000-203-771 R 15 ERD-16TJ561 0.16W 560 000-329-031
¢ 13 DDIOB-69F104225 0.1UF 50v 000-103-771 R 16 ERD-16TJB21 0.16W 820 000-329-03¢
C 15 DU308-69F104225 0.1UF SOV 000-103-771 R 17 ERD-16TJ153 0.16W 15K 000-329-059
C 1o ECSF1EE335€ 3.3UF S0V 000-101-582 R 19 ERD-16TJ472 0.16W 4.7K 000-330-812
< 19 ECE-AL1CU4TOE L7UF 16V 000-206-10¢
R 21 ERD-16TJ102 0.16W 1K 000-330-201
c 22 ECE-ALCULTOE LTUF 16V 000-206-104 R 22 ERD-167J223 0.16w 22K 000-330-810
C 23 ECE-AL1CUI01E 100UF 16V 000-206-112 R 23 EVM-MCGAO1B14 10K 000-103-632
C 25 ECE-ALCU4TOE LT7UF 16V 000-206-1064 R 26 ERD-16TJ222 0.16W 2.2K 000-330~809
< 25 ECE-ALCU4TOE L7UF 16V 000-206-104 R 29 EVM-MCGAOLB34 30K 600-103-610
C 1 DD30E-69F104725 0.1UF S0V 000-103-771 R 31 ERD-16TJ222 0.16W 2.2K 000-330-809
C 31 ECE-ALCU101E 100UF 16V 000-206-112 R 32 EVM-MCGAOLB34 30K 000-103-610
C 12 ECSFIEE33SE 3.3UF 50V 000-101-582 R 34 ERD-16TJ4102 0.164 1K 000-330-801
C 13 DD104-69CH220J50V WS5.0 22PF 50V £00-253-757 R 35 ERD-16TJ122 0.16W 1.2K 000~329-037
C 16 ECO-MIHLO2KVW 1000PF 50V 000-260-415 R 37 ERD-16TJ103 0.16wW 10K 000~330-802
13 7 ECE-ALCU221E 220UF SOV 000-201-673 R 38 ERD-167J101 0.16W 100 000-329-013
4 38 ECE-AL1CU221E 220UF S0V 000-201-673 R 39 ERD-16TJ103 0.16% 10K 000-330-802
¢ 39 DD308-69F104225 0.1UF 50V 000-103-771
R 40 ERD-16TJ103 0.16W 10K 000-330-802
C “0 DD3IGB-69F104225 0.1UF 50V 000-103-771 R 41 ERD-16TJ472 0.16W 4,7K 000-330-812
C 41 DDICB-69F10622S 0.1UF 50V 000~103-771 R 42 ERD-16TJ102 0.16w 1K 000-330-801
c w2 ECE~ALCU2Z1E 220UF 50V 000-201-673 R b ERD-16TJ103 0.16w 10K 000-330-802
14 .3 £CE-A1CU221E 220UF 50V 000-201-673 R 45 ERD-16TJ102 0.16w 1K 000-330-301
C L SHH160VRSU2700 2700HF 160V 000-116-717 R 46 ERD-16TJ223 0.16w 22K 006-330-810
4 45 SMH1AOVRSH2700 270CMF 160V 000-116-717 R 47 ERD-16TJ223 0.16u 22K 000-330-810
¢ te DD107-69CH101S6V 100PF,50V 000-109-734 R ‘8 ERD-16TJ562 0.16w 5.6K 000-329-050
R 49 ERD-16TJ562 0.16W 5.6K 000-329-050
R 50 ERD-16TJ222 0.16w 2.2K 000-330-309
DIODE Fugrotw R 51 ERD-16TJ102 0.16u 1K 000-330-801
R 52 ERD-16TJ100 0.16% 10 000-330-239
R 1 155133 000-103<09; R 53 ERD-16T7J100 0.164 10 000-330-339
R > 135133 000-103-09" R 55 ERD-16TJ103 0.16% 10K
pas 3 155133 000-103-09" R 56 ERD-16TJ103 0.164 10X
CR 4 155133 000-103-097 R 57 ERG-15J393P 1w 39K
R M 155133 000-103-097 R 58 ERD-16TJ104 0.16W 100K 600-330-503
R A 155133 000-103-097 R 59 ERD-16TJ103 0,164 10K 060-333-802
R 7 S133 000-103-09
§R 8 125133 ooo-to;-oo; R 60 ERD-16TJ103 C.16W 10K 000-330-3802
R 9 155133 000-103-097 R 64 ERD-16TJ103 0.16% 10K 000-330-202
R 67 ERD-16TJ102 0.164 1K 000-330-401
~103-097 R 68 ERD=16TJ220 0.16w 22 000-330-347
E: ;i iggiii ggg_igi_gq7 R 69 ERD-16TJ220 0.164 22 000-330-347
R 00-103-097
ER i§ é3§§§3 02546260 308_133_871 R 70 ERX-1SJR22P 0.22,14 000-375-362
R 14 Cy-23 0254824-0 000-132-971 R 71 ERD-16TJ220 0.15W 22 000-330-347
R 15 LN28 RPH 000-108-071 R 72 ERD-16TJ220 0.16W 22 000-330-367
R 16 £U2 000-108-932 R 73 ERX-1SJR22P 0.22.1Y% 000-375-362
R 17 fu> 000-108-932 R 74 ERD-16TJ220 0.16W 22 000~330-347
R 18 fus 000-108-932 R 75 ERD-16TJ220 0.16W 22 000-330-%47
R 19 Fuz 000-108-932 R 76 ERX=1SJK22P 0.22,14 000-375-362
R 77 ERG-25J393P 39¢,24 000-112-912
e 20 155133 000-103-097 R 78 ERF-71XJ330 33,7 000-113-131
(R21 155133 000-103-097
VARISTOR NS NRI-
RiLay - RV 1 VR-60SS 000-108-309
K 1 agv221 000-115-576
3 2 Agv221 000-115-576
SWITCH A12#
oL 310 S 1 SBULO24N 000-450-135
L 5 0250978 000-110-365
INTEGRATED CIRCUIT  319t¥n{o
LywAge u 1 FRN-2632 02545656 000-115-562
TRANS1STOR F32vnA2 U 2 TCL069UBP 000-163-255
a 1 25C1815-Y 000-125-631 v 3 Teeos3eR 000-153-27¢
2 2 25C1815-Y 000-125-631
a 3 25C1815-Y 000-125-631
q . 25C1815-Y 000-125-631 . B
3 5 25C1815-Y 000-125-631 POTENTIOMETER LARRARKE
25C1815-Y 000-125-631
3 S S M Seeoyiiaat VR 1 05Az8.21 JENER 080-103-392
s 3 25A1015-Y 000-118-041 VR 2 054243 ZENER 000-10¢4-414
3 9 25A1015-Y 000-113-041
u 10 25C1815-Y 000-125-631
9 11 25K725 000-115-575
M 12 25K725 000-115-575
3 13 25K725 000-115-575
K 1¢ 25K725 000-115-575
. 15 25K725 000-115-575
J 15 25%725 000-115-575
Y 17 25C1815-Y 000-125-631
NOTE:
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FURUNO FOU-3B073G1/302/383 e thtcaL paRTS LIST A

SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
g ¥ % B % a-r&% N % g 5 ¥ % n #® a-F&% K 0%
28kHz, KW A i 2u FED=16TJ150 0050095-0 000-330-543
For 28kHz, 1KW SET " 24 FRD-16TJ332 0.1¢W 5.3K 000-329-045
% 25 FRD=106TJ332 U.léW 3.3K 00U-229-045
CAPACITOR FPEAPA B it 30 ERD-16TJ332 0.16w 3.3K 000-329-045
) ) K 33 END-16TJ332 0.16W 3.3K 000-329-045
C . ECSF1EE33SE 3.3UF 50V 000-101-582 R 36 ERD-16Ty271 0.16w 270 000-329-023
C 9 ECQ-P1392J2W WS.0 000-262-826
i 54 ERD-16TJ331 0.16w 330 006-329-025
C 11 ECW-H12H682JR 6800PF 1.2V 000-261-970
C 12 ECW-H12H682JR 6800PF 1.2KV 000-261-970 " 61 ERD-16TJ332 0.16W 3.3K 000-329-045
C 14 ECSF1VEGT4E 0.47UF 35V 000-101-590 X 62 ERD-16T 3202 0.16w 2K 000-330-807
C 18 % 63 ERD-16TJ221 0.164 220 600-329-021
. N R 56 EXD-16TJ332 0.16W 3.3K 000-329-045
C 24 ECQ-P1273JIV ¥s5.0 000-115-596 R 100 ERD-16TJ273 0.16w 27K 000-330-611
C 27 ECQ-P1273JIW W5.0 000-115-596 R 101
K102
C 34 EC@-P1154J2W ¥5.0 000-115-597
C 3s ECQ-P1683JIV us.0 000-115-598
TRANSFORMEIR b33
coIL EREY T 1 0250830-0 000-729-708
T 2 0250827-0 000~729-705
L 1 T 3 0251046-0 0251046-0 000-115-578
L 2 T 4 0251041-0 0251041-0 000-115-583
L 3 0250680-0, 1MH 000-727-680
L 4 0250680-0, 1MH 000-727-680
RESISTOR 7139
R 12 ERD-16TJS562 0.16W 5.6K 000-329-050
R 18 ERD-16TJ332 0.16W 3.3K 000-329-045
R 20 ERD-16TJ150 0050095-0 000-330-843
R 24 ERD-16TJ332 0.16W 3.3K 000-329-045
R 25 ERD-16TJ332 0.16% 3.3K 000-329-045
R 30 ERD-16TJ222 0.16% 2.2K 000-330-809
R 33 ERD-16TJ222 0.16W 2.2K 000-330-809 88kHz, zxw ?w ST
R 36 ERD-16TJ271 0.16W 270 000-329-023 For 68kHz, 1K
R sS4 ERD-16TJ271 0.16wW 270 000-329-023 CAPACITOR ——
R 61 ERD-16TJ822 0.16W 8.2K 000-329-054 c ‘ FCSFIEE3ISE 5.30F 50V 000-101-582
R 62 ERD-16TJ392 0.16W 3.9K 000-329-047 : N FCaPiiarI1d TeaoPF 000-263-335
R 63 ERD-16TJ331 0.164W 330 006-329-025 ECQ-P1L
- - -04
R 06 ERD-167J332 0-16¥ 3.3K 000-329-045 ¢ 11 ECW-H12HI32R 3300PF 1.24V 000-101-697
K 100 ERD-16T4273 0.164 27K 000-230-811 ¢ 12 ECW-H12H3320R 3360PF 1.2KV 000-101-697
& 1o1 FRD-16T1273 0-l6w 274 000-330-811 C 14 DD30E-69F104225 0.1UF 50V 000-103-771
R 102 C 18 [CB-P1562J24 45.0 000-262-828
C 21
4 24 ECQ-P1562J2W WS. 0 000-262-828
. c 27 ECQ-P1562J2 ws.0 000-262-828
TrAuSFORMLE F3L7
. C 34 ECQ-P147342W WS, 0 000-115-599
T 1 0256529-0 000-725-707 ¢ 35 ECQ-P1223J2W ¥5.0 000-115-600
T 2 0250224-0 000-729-704
T 3 0251065-0 02510450 909-115-577
T 4 0251040-0 0251040-2 0N0-115-532
coIL 1w
L 1 0250660-0, 1¥H 000-727-680
L 2
L 3 02S06E0-0, 1MH 000-727-680
L & 02S06£0-0, 1MH 000-727-6R0
50kHz, 3KW Al
For 50kHz, 1KW SET
PESISTOR 5139
CAPACITOR IvFNur-
R 12 ERD-16TJ552 0.164 5.5¢ 000-329-050
4 ECSFLEE335E 3.3UF 50V 000-101-582 R 18 ERD-16TJ332 0.164 3.3K 600-329-045
C 3 ECQ-P1182JZ4 1800PF 000-262-4822
R 20 ERD-16TJ159 0050095-2 006-330-343
< 11 ECW-H12H332JR 3300PF 1.2KV J00-101-697 R 26 ERD-16TJ332 0.164 3.3¢ 000-329-045
4 12 ECU-H12H332JR 3300PF 1.2KV 009-191-697 R 25 ERD-15TJ332 0.154 3.3¢ 009-329-043
4 14 DD308-69F104225 0.1UF 50V 000-103-771
c 12 R 30 ERD-16TJ332 9.16% 3.3K 000-329-045
R 33 ERD-16TJ332 0.164 3.3¢ 000-329-045
C 21 R 36 ERD-16TJ271 S.lbw 270 690-329-023
< 24 ECRA-PL103JZW WS.0 000-252-831
C 27 ECA-PLIO3JZY WS, 0 000-252-2331 R 564 ERD-16TJ331 0.16w 339 500-329-025
¢ 24 ECR-P1683JIW WS.0 000-115-598 R 61 ERD-16TJ332 0.164 3.3% 000-329-045
C 35 £CA-P1333J24 WS. 0 000-115-401 R 62 ERD-16TJ152 0.164 1.5K 000-329~039
R 63 ERD-16TJ151 0.254 150 000-329-017
R’ 56 ERD-16TJ202 0.16w 2% 000-330-307
L It R 100 EXD-16TJ273 0.16uw 27K 000-339-511
R 101
L 1 R 102
L 2
L 3 02505680-0, 1M 000-727-630
L P’ 0250630-0, 194 000-727-6R0
TRANSFDAMER P33R
T 1 02562760 000-108~935
RESISTOR 119 T 2 02S0K73-0 000=108-934
1 3 0251047-0 0251ue7-9 300-115-579
% 12 ERD-16TJ562 0.16W 5.6K 000-329-050 T 4 6251042-9 02510429 000-115-584
R 18 ERD-16TJ332 0.16W 3.3K 000-329-045
_
NOTE:

m %
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Funu“o FOV-3807301/362/383 ELECTRICAL PARTS LIST !T_\T

SYMBOL TYPE SPECIFICATIONS  CODE NO. REMARKS | SYMBOL TYPE SPECIFICATIONS CODE NO. REMARKS
E 8 ¥ % i) # a-Fg8% N 0 g # ¥ % b4 # a-F&% W %
REST1STOR 5139
BBKHz, 3KW A
For 88KkHz, IKW SET R 12 ERD=16TJ517 U.l6w 5. 1K 000-329-04Y
P 138 [nD-16TJ103 U.16W 10K 000-330-502
CAPACITOR - : 52 ERD~16TJ331 0.16W 330 000-329-001
c ‘ FCSFIECIYSE 3.30F 50v 000-101-582 R 25 ERD-16TJ332 0.16W 3.3K 000-329-045
¢ § Fee-Piiozare 1e00p 000-262-¢19 K30 ERD-16TJ332 0.16¥ 3.3K 000-329-045
. ‘ R 33 ERD-16TJ332 0.16W 3.3k 000-329-045
C 11 ECW=HI12H 152JK 1500PF 1200wV 400-261-967
C 12 ECH-HIZH 152JR 1500PF 12006V  000-261-967 RO3 ERD-16TJ271 0-16w 270 000-329-023
¢ 14 DLIOE-69F104225 0.1UF 50V 000-103-771
< 18 £C0-p1332420 cilo 000-262-525 R 54 ERD-16TJ151 0.25W 150 000-329-017
4 21 R 61 ERD-16TJ152 0.16wW 1.5K 000-329-039
_ ‘ kg R 62 ERD-16TJ151 0.254 150 000-329-017
¢ 2 ECe-niasziL vt 90u-262-825 R 63 ERD-16TJ331 0.16% 330 000-329-001
. R 66 ERD-16TJ122 0.16W 1.2K 000-329-037
c 3¢ ECO-P1223424 WS.0 000-115-600 R 100
C 35 ECO-P1103JZV w5.0 000-262-831 R 101
R102 ERD-16TJ512 0.16W 5.1K 000~329-049
CoIL afu
L 1 0250650-0, 1MM 000-727-680 TRANSFORMER r322
L 3 _
C 3 02506£0-0, 1¥H 000-727-630 ! 1o pennEaie Al
t ¢ 02506800, 14 000-727-680 T 3 0251049-0 0251049-0 000-115-581
T 4 0251044-0 02510440 000-115-586
RESISTOR 7139
12 ERD-16TJ562 0.16W 5.06K 006-329-050
R 18 EkD-16TJL103 0.16% 10K 000-330-802
R 20 ERD-16TJ331 0.16W 330 000-329-001
R 24 CRD-16TJ472 LLow 4.7K 000-330-312
& 25 ERD-16TJL72 0.16w 4.7K 000-330-812
R 10 ERD~16TJ332 0.16W 3.3k 000+329-045 Block No. | 186 |
R 13 ERD-16TJ332 0.164 3.3K 000-329-045 NS —FE= S~
R ERD-16TJ271 0.16w 270 000-329-023 CoLoR HONTTOR
I 54 EXD-16TJ471 0.164 470 000-329-029 Ret. Dwg. €2320-K09-A
M €1 ERD-16TJ272 0.16W 2.7 000-329~043
% 62 ERD-16TJ122 0.16w 1.2K 000-329-037
R 3 ERD-16TJ151 0.254 150 000-329~017 1806 0000 233%292:1 ASSY CRT 000-117-856
i 86 ERD-16TJ152 0.16W 1.5K 000-329-039 84-1 ASSY P(B MAIN  000-117-355
R 100 EKD-16TJ273 0.16W 27K 000-330-811
g }g; INTEGRATED CIRCUIT y1t#n1o
1
¢ 101 ASSY PCB VIDEO (N) 000-117-852
1C 102 ASSY PCB SYNC (N) 000-117-853
TRANSFORMER 1552 e 103 ASSY PCB LEF (N) 000-117-854
T 1 0250875-0 000-100-102
T 2 0250872-0 000-100-101 N
T 3 0251048-0 0251048-0 000-115-580 TRANSFORMER L2
T ¢ 0251043-9 0251043-0 000-115-585 T 502 MSHLIFPTS14 T-FBT 000-117-857
200khHz, KW
For 200kHz, 1KW SET
CAPACITOR IGFN T~
4 CCSF1EE225E 00501140 000-101-581
C 9 EC2-PLLT1JL4 L70PF 50% 000-262-815
c 11 ECW-H12H102JR 1000PF 1.2KV 000-101-693
4 12 ECW-H12H102JR 1000PF 1.2KV 000-101-698
C 14 DD30E-69F104225 0.1UF S50V 000-103-771
c 18 ECA-P1471J24 470PF 50V 000~262-815
c 21
¢t 2 ECR-P1222J24 Ws.0 000-262-823
c 27 £CA-P1222J24 WS.0 000-262-823
¢ 34 ECC-P1633J24 45.0 000-115-598
C 35 ECO-P1333JIW WS. 0 000-115-601
corL 310
L 1 0250680-0, 1%d 000-727-680
L 2
L 3 0251053-0 0251050-9 000-115-833
L “ 0251050-0 0251050-0 000-115-883
NOTE:

n %
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