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Addenda No.1 to FE-700 service manual, Pub. No. SME-23660 
 

 
How to upgrade software 
 
Necessary tools: 
1) A DOS/V compatible PC (NEC PC98 cannot be used.)  
2) OS: MS-DOS/Windows 95/98 
3) Interconnection cables: 80-0654 and SAP-161-101 
4) New Software 

 
 

Fabricate the interconnection cable between the monitor unit and the PC as below. 
 

FE-700            PC 
DATA Port      MJ6P     (D-SUB, 9 pins)       

4  >- - - - - - - - - ->1>- - - - - - - - - <2    

5  >- - - - - - - - - ->2>        <1    

6  >- - - - - - - - - ->3>- - - - - - - - - <3    

7  >- - - - - - - - - ->4>- - - - - -    <4   

                >5>         <6 

10 >- - - - - - - - - - >6>- - - - - - - - - <5   

                       - - - - <7 

                              - - - - <8   

                <9     

  
     Cable: SAP-161-101  Cable: 80-0654 
 
 
1. New software supplied is a self-extracting file. Make a new file on the PC, copy a 

file supplied, fe700vx.exe to the new file, then, double-click the fe700vx.exe icon. 
Nine files are extracted. 

 
Up700.bat, load600.b, load600.b96, uppg.exe, dummy.b, boot600.bin, 
upboot60.bat, fe700t1.bin, update.txt 

 
2. Copy these files to a floppy disk to execute the program from the floppy disk. 
3. Connect the DATA port on the FE-700 display unit to the serial I/O port of the 

PC. 
4. Turn on the PC. Do not as yet turn on the FE-700. 
5. Select MS-DOS prompt in the program file to run MS-DOS program. 

C:¥windows> appears. 
6. Insert the program disk and type A:, followed by Enter key.  

A:¥> is on the screen. 
7. Type up700 and press Enter key.  
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8. Select baud rate “2:19200.” 
“TARGET power on” comes on the PC screen. 

9. Turn on the FE-700.  
10. Wait for about 6 minutes.  

The PC screen shows the progresses of updating. When loading of new 
software is completed, “Finish version up.ted” appears on the PC screen while 
the FE-700 shows normal picture. 

11. Turn off the FE-700 and the PC to disconnect the cable. 
 
   





 
2/2 

 
 
 

 
 

 

 

 

  

C4 

C29 

Figure 1 C29 on MAIN board (02P6280(A) with wrong polarity 

Figure 2 C4 on CONE board (02P6283) with wrong polarity 
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SYSTEM CONFIGURATION

The FE-700 consists of Display Unit ( FE701 ) , Distribution Box ( FE702 ), Transducer
Switching Box ( EX-8 ) and Matching Box ( MB-502/MB-504 ). The Switching Box and
Matching Box connected to switching box are supplied optionally.

TRANSDUCER

DISTRIBUTION
BOX
FE-702

DISPLAY UNIT
FE-701

JUNCTION BOX
JIS F8821-1

MATCHING BOX MB-502 (for 50B-6B)
                             MB-504 (for 200B-8B)

JB JB

IEC 61162-1

EIA-232C

IEC 61162-1
Navigation Device

Navigation Device

Personal Computer

IEC 61162-1

JB

TRANSDUCER SWITCH BOX
EX-8

DIGITAL DEPTH INDICATOR
FE-720

CONTACT CLOSURE
BUZZER

: Standard Supply

Ship’s mains
100-115 VAC/200-230 VAC
or
24 VDC

: Optional Supply

General



 
 

 2 

1.1 GENERAL BLOCK DIAGRAM 
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Chapter 1. Circuit Description
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1.2 FUNCTION OF EACH UNIT

Display Unit (FE-701 )

Board/Unit Functions
MAIN Board
(02P6280)

1) Processes depth signal by the CPU and the gate array, and converts them
into the video signal.
2) Receives panel signal.
3) Detects the depth.
4) Generates the "SHALLOW DEPTH ALARM".
5) Includes a LCD I/F and an inverter for LCD backlighting.
6) Communicates with external equipment in IEC61162-1 and RS232C data
format.

ANLG Board
(02P6281)

Consists of a power circuit, a depth sounder circuit and an interface circuit.

PNL Board
(02P6250)

Consists of keys, rotary switches, VRs, LEDs for panel illumination and a
buzzer.

MEM Board
(02P6282)

1) Memorizes the depth and time for 24 hours.
2) Contains a backup battery and a clock circuit.

Color Display
(EDTCA14QCF)

Consists of an LCD and a cold cathode tube for LCD backlighting.

Distribution Box (FE-702 )

     Board/Unit                          Functions
   CONE Board 1) Interfaces the I/O signal between the Display Unit and External Unit.

2) Converts 100/115/200/230 VAC to 24 VDC for the Display Unit.

Matching Box (MB-502/MB-504 )
Matches impedance between transmitter/receiver and transducer.

Transducer Switching Box ( EX-8 )
Selects the transducer to be used.

1.2 FUNCTION OF EACH UNIT
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1.3 POWER SUPPLY

Either 24 VDC or 100-115/200-230 VAC ship's mains is connected to the Distribution Box.

The connection on TB7 must be changed depending on ship's mains, as follows.
   1) When ship's main is 100 to 115 VAC;

   2) When ship's main is 200 to 230 VAC;

The AC supply voltage is converted to 24 VDC on the CONE board in the Distribution Box and
supplied to the Display Unit and the Digital Depth Indicator.
The DP-ON signal (+5V) from the ANLG board activates the relay K2 on the CONE board in
the Distribution Box, and then the 24 VDC is supplied to the Digital Depth Indicator through
relay K2. See Figure 1.3.

Fig. 1.3  Power circuit on the CONE board

1
2
3

TB7
Black
Orange
White

1
2
3

Orange
Black
White

TB7

Figure 1.2  Connections on TB7

1.3 POWER SUPPLY
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Switching Regulator Circuit
The switching regulator on the ANLG board generates 100 V for TX amplifier, 9 V for LCD
inverter and 15/12/5 V for other circuits.

R
49

 (+
5V

 A
dj

. )

R
50

 (F
re

q,
 A

dj
. )

B
C

D

A

E

Fi
gu

re
 1

.4
  

Sw
itc

hi
ng

 re
gu

la
to

r c
irc

ui
t o

n 
th

e 
AN

LG
 b

oa
rd

10
0V

12
V

9V

5V

15
V

Po
w

er
O

N
/O

FF
N

ot
e:

 W
av

ef
or

m
s a

t A
/B

/C
/D

/E
 in

 a
bo

ve
 c

irc
ui

t d
ia

gr
am

 a
re

 fo
un

d 
in

 fi
gu

re
 1

.5
.

1.3 POWER SUPPLY



6

Figure 1.5  Waveforms at A/B/C/D/E on the switching regulator circuit.

A B

C D

E

1.3 POWER SUPPLY
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1.4 TRANSMISSION CIRCUIT
The transmission amplifier circuit is commonly used for both frequencies, 50/200 kHz.
The transmission frequency is set on the System Menu 3. Transmission carrier signal
"TX0/TX1" are generated by Gate Array U10 on the MAIN board 02P6280 and supplied to the
TX driver circuit. Figure 1.6 shows the transmission amplifier circuit.

Figure 1.6  Transmission Circuit on the ANLG Board

1.4 TRANSMISSION CIRCUIT
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1.5 RECEIVING CIRCUIT
The received signal is amplified by the Log Amplifier Circuit. Both 200 and 50 kHz RX circuits
are located on the ANLG board and the one of RX circuits is selected by U9 in accordance with
the System Menu 3 setting.
Figure 1.7 shows the receiving amplifier circuit.

Gain Control Circuit
Figure 1.8 shows the gain control circuit. The gain VR setting is detected by the CPU as binary
code data "000 to 255" which is converted to DC gain control voltage by the A/D converter U5.
The gain control voltage ( 1.9 to 3.8V ) controls the amplitude of Q16/Q21 in the receiving
circuit.

Figure 1.8  Gain control circuit

Figure 1.7  Receiving amplifier circuit on the ANLG board

1.9V to 3.8V

1.5 RECEIVING CIRCUIT
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1.6 DISPLAY
The TFT LCD module is employed for the presentations. The control circuit and fluorescent
lamp for backlighting are molded in the LCD unit "EDTCA14QCF". The life of the fluorescent
lamp is approx. 20,000 hours if it is used with max. brightness.
High voltage for LCD backlighting is generated on the MAIN board and is outputed from J4-#1
and #2 to the LCD unit. Figure 1.9 shows the LCD inverter circuit. The output level between J4-
#1 and #2 is approx. 1.6 to 2.0kVpp when LCD unit is connected.

          Waveform between J4-#1 and J4-#2

Figure 1.9  LCD inverter circuit on the MAIN board

1.6 DISPLAY
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I/O Signals of LCD Module

Pin Signal Specification/Function
1 STH1 Source Driver Start Pulse 1 ( When RL is High )
2 OEH Pulse for switching the output current of the Source Driver
3 Q2H Control signal for switching the Video Data for the Source Driver
4 CPH1 Source Driver Sampling Pulse 1
5 CPH2 Source Driver Sampling Pulse 2
6 CPH3 Source Driver sampling Pulse 3
7 GND 0 V
8 BLUE Video Signal (Blue)
9 GREEN Video Signal (Green)

10 RED Video Signal (Red)
11 VB Controls buffer current of Source Driver Output
12 RL +3V ( change left/right shift direction )
13 STH2 Source Driver Start Pulse 2
14 VEE Positive source voltage (+5V) for the Source Driver

15 Vcom Applied voltage for facing electrode(amplitude changes with brightness
control)

16 VGH +12V for the Gate Driver
17 VDD +3V for the Source Driver and Gate Driver
18 STV2 Gate Driver Start pulse 2
19 OEV Selects the output of the Gate Driver ( H: VGL output )
20 CPV Clocked pulse for the Gate Driver
21 UD -15V  ( change upper/lower shift direction )
22 STV1 Not Used
23 VSS Negative source voltage( -15V ) for Gate Driver
24 Vgoff Gate Off voltage ( The level is changed by Brightness Adjuster )

I/O Signals of LCD Module
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Figure 1.10  Output Waveforms from LCD
interface circuit

I/O Signals of LCD Module
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2.1 ADJUSTMENT 

ANLG board 

 Measuring Point Ratings Adjuster 

Vcc (+5V) J5, #3 and GND ( TP1 ) +5±0.02 V R49, ANLG Board 

Switching frequency U3,#9 and U3, #7 ( GND ) 83.4~83.8 kHz R50, ANLG Board  

 

Figure 2.1  Adjuster on the ANLG board 

 

2.2 REPLACEMENT OF LITHIUM BATTERY 
The battery on the MEM board must be replaced when the low battery alarm appears on the 

display. 

Note: Before removing the battery, disconnect JP1. 

 

                   Type of Battery  Code No. 
CR2450-F2ST2  000-133-495 

 

 

 

 

 

 

 

Figure 2.2  Memory Backup Circuit on the MEM board 

 

R50

TP1

R47

J1

J4

J3 J2

U3

U2 

VBAT1 
2 

1 2 JP1 

BT1 

Chapter 2. Maintenance

R49 

WARNING!

Take care to avoid external 
short-circuiting of the battery. 
A sustained high-rate of 
discharge could create a burn 
or fire hazard!
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3.1 DIAGNOSTIC TEST

Function Test
Function test is performed by the following key operation.

1. Press the POWER key while pressing any key.
2. Release the key when the optional mode selection display appears.
3. Press the [ - ] key to select the TEST.
The following display appears.

                      Figure 3.1  Test Screen

ROM, DRAM, SRAM and Battery check
The ROM, DRAM, SRAM and internal battery are checked and the results are displayed
as OK or NG. If NG appears, following devices are suspected to be defective.

ROM   NG : U14 of the MAIN board
DRAM  NG : U16 of the MAIN board
SRAM  NG : U7/U8 of the MEM board
Battery  NG : Battery (BT 1) of the MEM board

Key status
Press and release each key (except the POWER switch) one by one. If the key is normal,
its on-screen location lights in black while the key is pressed.
If some abnormal condition obtained, the PANEL and MAIN board are suspected to be
defective.

Key status

Position of Range knob
Gain knob setting
Position of Mode knob

Color bar
( 16 colors )

Program number

Battery check

ROM, DRAM and SRAM
check

Chapter 3. Troubleshooting
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Range, Gain and Mode knobs

Operate the controls. The RANG and MODE control setting indications should be the same
as actual control settings. The GAIN control setting indication should be among 0 to 235-
255.
If some abnormal condition is obtained by controlling the RANGE and MODE knobs, the
PANEL or MAIN board ( Gate array U10 ) is suspected to be defective.

If some abnormal condition is obtained by controlling the GAIN knob, the PANEL or U1
(CPU) of MAIN board is suspected to be defective.

Test Pattern
Self-test is performed by the following key operation.

1. Turn on the power while pressing any key.
2. Press the BRILL key three times. Press the BRILL key again to change the test pattern

as below.

                      Figure 3.2  Test pattern

The " Full Screen BLACK/WHITE " checks the pixels of LCD.
The eight color gradation checks the R.G.B signals of LCD interface circuit on the MAIN board.

    
 Full Screen
  BLACK

              
 Full Screen
  WHITE

B
L
A
C
K

R
E
D

G
R
E
E
N

B
L
U
E

Y
E
L
L
O
W

P
U
R
P
L
E

A
Q
U
A

W
H
I
T
E

3.1 DIAGNOSTIC TEST



 

15  

3.2 CLEARING THE MEMORY 

To clear all data in the memory, follow the steps below. 
Factory settings are restored after this operation. 
 

1. Turn on the power while pressing any key. Release the keys when the optional mode window appears. 

2. Press the [!] key. The following window appears. 

 

 
 
 
 
 
3. Press the + key to clear the memory. The following display appears while data is being cleared; 

 

 

 

 

 

 

4. After cleared, the OPTIONAL MODE menu appears. 

 

 

3.3 ALARM AND ERROR MESSAGE 

When the Lithium Battery voltage becomes less than 2.66V,  " LOW BATTERY ALARM" 

message is displayed on the screen in red. 

 

When the IEC61162 data is interrupted, " EPFS ERROR" message is displayed on the screen 

in red. The EPFS ERROR message is displayed only when DATA 1 screen of OS DATA display 

is selected. 

 

When the depth becomes shallower than the set range, " SHALLOW DEPTH ALARM" 

message is displayed on the screen and the alarm sounds.  

 

 

   Restore factory settings. 
  

         [ + ] : YES 
         [ - ] :  NO 

                     

  Set data to default. 

3.2 CLEARING THE MEMORY
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3.4 INSPECTION OF EACH BOARD 

Board/Unit : MAIN board (02P6236) 

Signal In/Out Measuring Points Measured by Rating/Remarks 

FREQ Output ANLG Board 

J4, #21 and GND 

Oscilloscope 50 kHz :  H  

200 kHz : L  

(L=0 V, H=5 V) 

TX0/TX1 Output ANLG Board 

J4, #29 and GND 

J4, #30 and GND 

Oscilloscope  

 

 

 

 

 

 

 

1) TX0 and TX1 have  
 opposite phase each 
 other. 

2) Frequency is equal to the 
TX frequency. 

 

KP Output MAIN Board 

J6, #3 and J6, #4 

Oscilloscope  

 

 

 

 

Same timing as TX0 and 
TX1 

GAIN Output ANLG Board 

J4, #22 and GND 

Multimeter Changes according to gain  

setting 

 

  Setting 0  : about 1.9 V 

  Setting 5  : about 3.1 V 

  Setting 10  : about 3.8 V 

IEC61162 
TD-A , TD-B 

 

Output ANLG Board 

J4, #17 and #18 

Oscilloscope  

 

 

 

 

 
 

Changes depending on range setting 

5V 

Changes depending on range setting 

5V 

about 1 sec 

Changes depending on data 

3.4 INSPECTION OF EACH BOARD 

TX0

TX1

5V
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Board/Unit : MAIN board (02P6236) 

Signal In/Out Measuring Points Measured by Rating/Remarks 

Vcc Power Line J4, #3 and GND Multimeter +5±0.02V 

+12 V Power Line J4, #11 and GND Multimeter +12.0±0.5V 

+9 V Power Line J4, #13 and GND Multimeter +9.0±0.3V 

-15 V Power Line J4, #15 and GND Multimeter -15.0± 0.5V 

ASIG Output J4, #25 and GND Oscilloscope  

 

 

 
 

Primary 
Power 

Power Line Q6 Collector and J4, 
#6 (P.GND) 

Multimeter About 9V 

 

 

TX-H 

TX-C 

Output Across R14 Oscilloscope Connect XDR and put into 
water. 

 

Shift : 0m   Range : 200m 
 
50kHz : 400~600Vpp 

200kHz : 400~600Vpp 

 

 

 

 

 

 

 

 

 

     

5V 
Oscillation 
Line 

Fish 
Seabed 

0.1mS 

3.4 INSPECTION OF EACH BOARD 
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Figure 4.1  Parts Assembly

Figure 4. 2  Front Panel Assembly
  

MAIN Board
( 02P6280 )

ANLG Board
( 02P6281 )

Front Panel

MEM Board
( 02P6282 )

MAIN Board
( 02P6280 )

Chasiss

Chapter 4. Parts Location
4.1 DISPLAY UNIT
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Figure 4.3  LCD Unit

Figure 4.4  Front Panel

LCD Unit
EDTCA14QCF

PANEL Board
( 02P6250 )

Gasket
02-1123-1061
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Figure 4.5  MAIN Board ( 02P6280 )

Figure 4.6  MEM Board ( 02P6282 )

J2

J4

J3J1
TP1 (+9V)

TP2 (+12V)

TP3 (+5V)
TP4 (GND)

TP5 (+15V)

U1 ( CPU )

J5
U10(Gate Array)

J1BT1
(Lithium Battery)

JP1

J6
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Figure 4.7  PANEL Board ( 02P6250 )

LS1 ( Buzzer )
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Figure 4.8  ANLG Board ( 02P6281 )

J4

TP1( GND)

R79
(Preset Gain: 200kHz)

R77
Preset Gain: 50kHz

R49
(Vcc +5V ADJ)

R50
( Freq. Adj.)

J2 ( XDR )J3 ( Data )J1 ( Power)

R14

U3 (MB3759PF)

CR4 Q3 CR8

T1

Heat Sinking Plate
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Figure 4.9  Distribution Box ( FE702)

Figure 4.10  CONE Board ( 02P6283 )

CONE Board
( 02P6283 )

 T1
 (02S1256-0)

TB5 TB6

TB7

FUSE 1
FUSA 2

S1
(Power Switch)

F1 (3A)
F2 (0.5A)

F3 (0.5A)

J2J3J4J1

TB4TB3TB2TB1

K1

K2

4.2  DISTRIBUTION BOX
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FREQ T1 T2 XDR
50 kHz T-203BJ T-204B 50B-6B

200 kHz T-205AJ T-206A 200B-8B

Figure 4.11  Matching Box ( MB502 )

1 2 3
TB2

1 2 3
TB1

TO TRANSDUCER

T1 T2
4.3  MATCHING BOX

TO DISTRIBUTION

BOX



25

Figure 4.12  Switch Box, Front View

Figure 4.13  Switch Box, Inside View

4.4 SWITCH BOX
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5.1  I/O SENTENCES

Input

RMA, RMC, GLL, GGA, VTG, ZDA

Output

DPT, DBS, DBT

5.2  SENTENCE DESCRIPTION

DPT - Depth

1MG Resolution A.224 (VII). Water depth relative to the transducer and offset of the measuring
transducer.
Positive offset numbers provide the distance from the transducer to the waterline. Negative offset
numbers provide the distance from the transducer to the part of the keel of interest.

$--DPT, x.x, x.x*hh<CR><LF>

                  Checksum

               Offset from transducer, in meters = distance from transducer to water-line
           Water depth relative to the transducer, in meters

GLL - Geographic position - latitude/longitude

Latitude and longitude of present vessel position, time of position fix and status.

$--GLL, llll.ll, a, yyyyy.yy, a, hhmmss.ss, A*hh<CR><LF>
                                               
                                                  Checksum
                                            Status (A = data valid V = data invalid)
                                    UTC of position
                         Longitude, E/W
                
                 Latitude, N/S

          

Chapter 5. Digital interface (IEC 61162-1)
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GGA - Global positioning system (GPS) fix data

Time, position and fix related data for a GPS receiver.

            *Differential reference station ID, 0000-1023
                    *Age of differential GPS data
                      *Unit of geoid height, m
               *Geoid height (-999 - 0999)
              *Unit of antenna height, m
       *Antenna height (-9999 - 99999)                                         Checksum

    *Horizontal dilution of precision (00 - 99)

$--GGA, hhmmss.ss, llll.ll, a, yyyyy.yy, a, x, xx, xx, xx, M, xx, M, xx, xxxx*hh<CR><LF>

                                                * Number of satellite in use

                                             Status (1 = GPS 2=DGPS 0 = data invalid)
             
                                           Longitude - E/W

                                Latitude - N/S

                  *UTC of position

  * : Not used

5.2  SENTENCE DESCRIPTION
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RMA - Recommended minimum specific LORAN-C data

Position, course and speed data provided by a LORAN-C receiver. Time differences A and B are
those used in computing latitude/longitude. Checksum is mandatory in this sentence. This sentence
is transmitted at intervals not exceeding 2 s and is always accompanied by RMB when a
destination waypoint is active. RMA and RMB are the recommended minimum data to be
provided by a LORAN-C receiver. All data fields must be provided, null fields used only when
data is temporarily unavailable.

Checksum, mandatory for RMA
Magnetic variation (000.0 - 179.90), degrees E/W
Course over ground, degrees true
Speed over ground, knots
*Time difference B,
(00000.0 - 99999.9 micro sec.)
*Time difference A,
(00000.0 - 99999.9 micro sec.)

$--RMA, A, llll.ll, a, yyyyy.yy, a, x.x, x.x, x.x, x.x, x.x, a*hh<CR><LF>

                                      Longitude, degrees, E/W
                          Latitude, degrees, N/S
           
                Status (A = data valid, V = blink, cycle or SNR warning)
    *: Not used

RMC - Recommended specific GPS/TRANSIT data

Time, date, position, course and speed data provided by a GPS or TRANSIT navigation receiver.
Checksum is mandatory in this sentence. This sentence is transmitted at intervals not exceeding 2
s and is always accompanied by RMB when a destination waypoint is active. RMC and RMB are
the recommended minimum data to be provided by a GPS or TRANSIT receiver. All data fields
must be provided, null fields used only when data is temporarily unavailable.

                            Checksum, mandatory for RMC
          Magnetic variation (000.0 - 180.0o), degrees E/W
                               *Date: dd/mm/yy
                Course over ground, degrees

$--RMC, hhmmss.ss, A, llll.ll, a, yyyyy.yy, a, x.x, x.x, xxxxxx, x.x, a*hh<CR><LF>

                                                   Speed over ground, knots
                                                Longitude, E/W
                                    Latitude, N/S
                              Receive status (V = navigation receiver warning)
                   *UTC of position fix

    *: Not used

5.2  SENTENCE DESCRIPTION



29

VTG- Course over ground and ground speed

The actual course and speed relative to the ground

$--VTG, x.x, T, x.x, M, x.x, N, x.x, K*hh<CR><LF>

                                        Checksum
                                  Speed, km/h
                            Speed, knots
                     Course degrees magnetic
               Course degrees true

ZDA - Time and date

UTC, day, month, year and local time zone.

$--ZDA. hhmmss.ss, xx, xx, xxxx, xx, xx*hh<CR><LF>

                                           Checksum

                                        Local zone description, minutes
                                   Local zone description, hours
                               *Yea r
                            *Month, 01 to 12
                        *Day, 0 to 3l

               UTC

 *: Not used

Figure 5.1 Input and output circuit
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UNIT NAME TYPE CODE NUMBER
MAIN Board Assembly(MAIN/MEM) 001229190
MAIN Board 02P6280 001229200
MEM Board 02P6282 001229220
ANLG Board 02P6281 001229240
PNL Board 02P6250 001389720

FE-701

LCD EDTCA14QCF 000142777
FE-702 CONE Board 02P6283 001229030

PARTS LIST
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