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2. CABLE CONNECTION
AND WIRING

2.1 Standard Connection
Connect all necessary cables, using the figure and table below for reference.

No. Description Cable Required

1

Antenna cable to antenna unit (FR-8045) MJ-B24LPF0005-*+R
*: 50/100/150/200/300

Antenna cable to antenna unit. (FR-8065/8125) MJ-B24LPF0012-*+R
*: 100/150/200/300

Antenna cable to antenna unit. (FR-8255)
• MJ-B24LPF0011-050+R
• RW-9771 (10m, 15m, 20m, 30m)
• VL3P-VV-S2X2C-AA050

2 USB (Used by service man only).
3 Heading Sensor. (AD-10 format) (MJ-A6SPF0007-100C)
4 NMEA1 input/output. (Navigational equipment) (MJ-A7SPF0007-050C)
5 NMEA2 input/output. (Navigational equipment) (MJ-A7SPF0007-050C)
6 Option. (External buzzer, Remote display) (See section 4.2 for cabling.)
7 Power in. To ship’s power (pos = white, neg = black) (MJ-A3SPF0017-050ZC)
8 Grounding. Connect from here to ship’s terminal. IV-2sq.

Ground the
equipment to
prevent 
interference.

CAUTION

1

2

3

4

5

6

7 8
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2.2 Wiring the Power Supply Unit (FR-8255 only)

2.2.1 Cabling
1. Unfasten four screws to remove the cable clamp. 
2. Unfasten four screws to remove the cover.
3. Attach the connectors of three cables as shown in the figure below.

4. Lay three cables in respective slots referring to the figure above.
5. Reattach the cover and the cable clamp.
6. Connect a ground wire (local supply, IV-2sq) between the ground terminal and 

ship’s ground.

POWER Board 03P9419

J1 3P

VL3P-VV-S2X
2C-AA050
cable
(to 12-24 VDC)

MJ-B24 
LPF0011-050
cable
(to display unit)

V
H
9

N
H
13

V
H
4

J3

J4

J5

Ground 
terminal

V
H
1
0

J12
N
H
1
4

J14

V
H
5

J13

V
H
2

J11

Antenna cable
RW-9771
(03S9771)
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2.2.2 Jumper block, slide switch setting
The jumper block JP1 and slide switch S112 on the PWR board (03P9419) must be 
set according to radar model. Open the unit, locate JP1 and S112 and set them as 
below.

2.2.3 Power requirement, replacement of fuses

Power requirement

The power for the power supply unit and display unit must be drawn from the same 
power switch on the power terminal board.

Replacement of fuses 

The power supply unit is shipped with a 15 A fuse(for connection to 12 VDC battery). 
Replace the fuse with a 7 A (supplied) when the ship’s battery is 24 VDC.

Jumper block, 
slide switch Function Setting

JP1 Enables/disables motor slow start circuit. Short (disable)
S112 TUNE voltage selector (0-12 V, 0-32 V) Upward position (0-12 V)

Jumper block JP1
("short" for FR-8255 radar;
remove dummy connector 
and attach connector 
assy. XH2P-L40-ACR.)

Slide switch S112
(Set to upward position
for “FR-8252”)
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2.3 Data Signals

2.4 Input/Output Ports

2.4.1 HDG port
This port is for AD-10 format.

Position GNS>GGA>RMC> GLL
Course true VTG>RMC
Course magnetic VTG>RMC (true)
Speed over the ground VTG>RMC
Water speed and heading VHW
Distance to waypoint BWR>BWC>RMB
Destination waypoint, true BWR>BWC>RMB
Destination waypoint, magnetic BWR>BWC
Heading (true) THS>HDT>VHW (true)>HDG>HDM>VHW (magnetic)
Heading (magnetic) HDG> HDM>VHW (magnetic)THS>HDT>VHW (true)
Magnetic variation HDG>RMC
Cross-track error XTE>RMB
Depth DPT>DBT
Temperature MTW
Wind (true) MWV>VWT
Wind (relative) MWV>VWR
Time ZDA

Parameter Rating Remarks Circuit Diagram
Forward 
Current

50mA Absolute 
Maximum

Reverse 
Voltage

6V Absolute 
Maximum

Forward 
Voltage

1.1V (TYP)
1.4V (MAX)

IF=4mA

Parameter Rating Remarks Circuit Diagram
Forward 
Current

50mA Absolute 
Maximum

Reverse 
Voltage

6V Absolute 
Maximum

Forward 
Voltage

1.1V (TYP)
1.4V (MAX)

IF=4mA

Photocoupler

490Ω
GYRO_DATA_H

GYRO_DATA_C

Photocoupler

490Ω
GYRO_CLK_H

GYRO_CLK_C



2.  CABLE CONNECTION AND WIRING

24

2.4.2 NMEA1 ports

Transmitter

This port complies with “IEC 61162-1 Ed4”.

Receiver

This port complies with “IEC 61162-1 Ed4”.

2.4.3 NMEA2 ports
This port complies with “IEC 61162-1 Ed4”.

Circuit specification is the same as NMEA1 port.

Parameter Rating Remarks Circuit Diagram
“H” level

output current
-60mA Absolute 

Maximum
“L” level

output current
60mA Absolute 

Maximum
Differential 

output voltage
1.5V (MIN)
5V (MAX)

Load 54Ω

Parameter Rating Remarks Circuit Diagram
Forward 
Current

50mA Absolute 
Maximum

Reverse 
Voltage

6V Absolute 
Maximum

Forward 
Voltage

1.1V (TYP)
1.4V (MAX)

IF=4mA

Differential Driver

TD1_A

TD1_B

Photocoupler

490Ω
RD1_H

RD1_C
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3. EQUIPMENT SETTINGS

3.1 Setting the Language
After installation, on first power-up, select a language as follows:

1. Press the /BRILL key to turn on the power.

"Now Initializing" appears and after a short time the window below appears.

2. Use the CursorPad to select a language required and press the ENTER key.
The window shown below appears.

3. Select [Yes] and press the ENTER key.

Language selected

Language English OK?
Yes
No
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3.2 How to Set the Purpose
1. Press the MENU key. The main menu will appear on the screen.
2. Press the  or  button to select [Factory]. The factory menu title bar will appear 

in gray color right side of the screen.
3. Hold down the CANCEL/HL OFF key and press the MENU key five times to acti-

vate the [Factory] menu.

4. Press the ENTER key. The [Factory] menu becomes active and the cursor moves 
to the right-hand column.

5. Press  or  to select [Purpose].
6. Press the ENTER key to show the setting window.

7. Press  or  to select the purpose required.
8. Press the ENTER key to set the purpose.
9. Press the CANCEL/HL OFF key to return to the main menu.

Menu Factory

Language
PurposePurpose
Model

: English
: Sea
: 8065 RTR-085A

The model name depends on your radar model. 
Do not change the model name.

ARPA
AIS
GPS

System

[Enter]: Enter [CANCEL/HL OFF]: Back
[Menu]: Exit

Use this menu when setting up in factory

Initial
Tests
Sector Blanks
Units
Installation
Factory

River
Sea
IEC
Russian River
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3.3 How to Enter Initial Settings
After you complete setting the radar purpose, enter the Initial Settings as follows:

1. On the main menu, press  or  to select [Installation].

2. Press the ENTER key. The [Installation] menu becomes active and the cursor 
moves to the right-hand column.

3. Press  or  to select an item from the [Installation] menu.
4. Press the ENTER key to show the settings window.
5. Press  or  to select an option.
6. Press the ENTER key to set the option.
7. Press the MENU key to close the main menu.

Page 1

Page 2 (Displayed when scrolled down)

Menu
ARPA
AIS
GPS

System
Initial
Tests
Sector Blanks
Units

Factory
Installation

Menu
ARPA
AIS
GPS

System
Initial
Tests
Sector Blanks
Units

Factory
Installation

Installation
Input Source
ARPA QV Select
Demo Mode
Antenna Rotation
Antenna Height
Near STC Level
A/C Auto Adjust
Heading Adjust
Timing Adjust

: Master
: Off
: Off
: Rotate
: 15m
: 2
:    0
:    0.0°
: 0.00 NM

[ENTER]: Enter [CANCEL/HL OFF]: Back
[MENU]: Exit

Use this menu when installing on site

MBS Adjust
Video Init Adjust
ARPA Adjust SP

ARPA Adjust LP
ARPA Adjust MP

Auto Install Setup
Total On Time
Total TX Time
Memory Clear

[ENTER]: Enter [CANCEL/HL OFF]: Back
[MENU]: Exit

Restoring the default settings

Set the [Sector Blank] to [Off] in order to 
execute [Auto Installation Setup] in  the 
[Installation] menu.
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Basic settings

[Input source]: Select the input source from [Master] and [Slave]. The default setting 
is [Master].

[ARPA QV Select]: Set to [On] to display quantized video on the screen. Set to [Off] 
for normal use.

[Demo Mode]: Set to [On] to active demo mode. Set to [Off] for normal use.

[Antenna Rotation]: [Rotate] (default setting) transmits the radar pulses by rotating 
the antenna. [Stop] transmits the radar pulses without rotating the antenna.

[Antenna Height]: Set the height of the antenna above the water surface. The options 
are 5, 10, 15, 20, 30, 40 and 50m. The default setting is 15m.

[Near STC level]: Set the STC curve to a near distance. The options are 1, 2, 3 and 
4. “4” has the strongest effect.

[A/C Auto Adjust]: Adjust the performance of the automatic A/C.

[Memory Clear]: Restore the default settings. [Purpose], [Type] and [Source] are not 
changed. When turning on the power after a memory clear, the language selection 
window appears. (See page 25.)

Heading adjustment

Ensure you have installed the antenna unit correctly, so that the unit faces towards the 
bow of the ship. A target at the front of the ship, aligned with the bow, must appear on 
the heading line (zero degrees). If the target does not appear on the heading line, fol-
low the procedure below to adjust the heading.

1. Set the ship toward an acceptable target (for example, a ship at anchor or a buoy) 
at a range between 0.125 and 0.25 nautical miles.

2. Transmit the radar at a range setting of 0.25 nautical miles and measure the bear-
ing of that target relative to the ship using an EBL.

3. Open the [Installation] menu and select [Heading Adjust].
4. Press the ENTER key to show the setting window for [Heading Adjust]. (See figure 

below)

5. Press  or  to set the value measured in step 2. Check that the target appears 
on the heading line. If necessary repeat steps 1 to 5.

6. Press ENTER to complete the adjustment.

Master The display unit operates as the main radar.

Slave The display unit operates as a remote display. For remote displays, adjust 
the [Video Init Adjust] and [Timing Adjust].
(See page 30 and page 29, respectively.)

0.0°

(0.0°~359.9°)
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How to automatically set the equipment

The equipment can automatically adjust the tuning, timing and video.

Note: Before you proceed, transmit the radar for more than 10 minutes on a long 
range and ensure [Sector Blank] is set to [OFF].

1. Transmit on the maximum range.
2. Select [Auto Install Setup] from the [Installation] menu and press ENTER.
The tuning adjustment begins automatically and the message "Tuning adjusting" ap-
pears during the tuning adjustment stage. After the tuning adjustment is complete, the 
timing and video are adjusted, in that order. The messages "Timing adjusting" and 
"Video adjusting" will appear during those stages of the [Auto Install Setup]. After all 
the adjustments are completed, the window disappears.

Note: If any of the results require adjustment for your conditions, use the manual ad-
justment procedures below to manually adjust them.

Manual timing adjustment

This adjustment gives correct radar performance on short ranges. The radar mea-
sures the time required for a transmitted echo to go to the target and return to the 
source. The received echo appears on the display according to the measured time. 
The sweep must start from the center of the display.

A trigger pulse created in the display unit goes to the antenna unit through the signal 
cable to activate the transmitter (magnetron). The time taken by the signal to move to 
the antenna unit changes, according to the length of the signal cable. During this pe-
riod, the display unit must wait before the radar starts the sweep. When the display 
unit is not adjusted correctly, the echoes from a straight object will not appear as a 
straight line. The target appears "pushed" or "pulled" near the picture center. The 
ranges to objects are also shown at wrong distances. Below are examples of wrong 
and correct sweep timings.

1. Transmit on the shortest range, then adjust the gain and the A/C SEA.
2. Visibly select a target that creates a straight single line, such as harbor walls or 

straight piers.
3. Open the [Installation] menu and select [Timing Adjust].
4. Press ENTER to show the setting window.
5. Press  or  to until the target selected in step 2 is shown as a straight line.
6. Press ENTER to complete the adjustments.

(1) Target pulled (2) Correct (3) Target pushed outward
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Manual MBS adjustment

Reduce the main bang (black hole), which appears at the display on short ranges, as 
follows:

1. Transmit the radar on the shortest range.
2. Open the [Installation] menu and select [MBS Adjust].
3. Press ENTER to show the setting window.
4. Use the  or  to adjust the main bang (between 0 and 25).
5. Press ENTER to finish.

Manual video adjustment

Use the following procedure to manually adjust the video settings if necessary:

1. Transmit the radar and adjust the following settings:

2. Open the [Installation] menu and select [Video Init Adjust].
3. Press ENTER to show the setting window.
4. Press  or  to adjust the white noise on the display. The setting range is 0 to 

31. A larger value increases the gain.
5. Press ENTER to finish.

Note: If the display is used as a remote display, set [Input Source] to [Slave]. follow 
the above procedure to adjust the video and take care to ensure the remote display 
output is similar to the master display output.

ARPA adjustment

During the sea trial, adjust the threshold level of the ARPA for short pulse, middle 
pulse and long pulse.

• Default setting is 2.
• If the ship echoes are difficult to acquire at setting level 2, adjust to level 1.
• If the ARPA symbol moves to a different echo at setting level 2, adjust to level 3.

Gain 85 to 90
A/C Sea zero
A/C Rain zero
Echo Average OFF
Noise Rejector OFF
Interference Rejector 2
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4. OPTIONAL EQUIPMENT

4.1 ARP Kit ARP-11
The ARP kit provides automatic radar plotter functions to this radar.

Necessary parts

For the contents of the kit, see the packing list attached to the kit.

1. Unscrew 12 screws and five connector nuts at the rear of the display unit. (See 
the figure below.)

2. Lift the cover slowly and open it as shown below, taking care not to damage the 
SPU cables.

Name ARP kit
Type ARP-11
Code No. 008-523-050

Connector nuts x 5

Do not remove 
this nut

Screws x 12

SPU Cables

Clear cover

O
pe

n 
in

 th
is 

dir
ec

tion
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3. Mate P107 on the ARP Circuit-board with J214 on the 03P9586 Board and fasten 
with four screws.

4. Reassemble the display unit, taking care not to exceed the torque requirements 
for each connector nut. (See the figure below for nut torque.)

ARP board

Confirm that the rubber gasket is set 
securely in the groove around the panel.

Torque
2.94±0.29 Nm

Torque
0.78±0.08 Nm

Torque
0.78±0.08 Nm
(12 pcs)
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4.2 Connection of Buzzer and/or Remote Display
You will need the cables shown below to connect the optional external buzzer and re-
mote display.

• Two-way cable MJ-A10SPFW0001 +R
• MJ-A7SPF0007-050C
• MJ-B24LPF0010-xxx+R (000: 100, 200, or 300)

External buzzer

When a target enters, or exits, in the target zone, the optional external buzzer gives a 
loud alarm.

Attach the two-way cable and MJ-A7SPF0007-050C cable to the OPTION port at the 
rear of the display unit. See the above figure.

1. Cut the NH connector at the end of the external buzzer cable to an acceptable 
length.

2. Solder the external buzzer cable to the MJ-A7SPF0007-050C cable as shown be-
low. Before you solder the cores, cut the heat-shrink-tube in half and set the tubes 
to the cores of the cable. Solder the cores, then set the tubes on the soldered 
point.

3. Fasten the buzzer with the double-sided tape or two self-tapping screws (3x15 or 
3x20, local supply).

Type OP03-21
Code No. 000-030-097

Name Type Code No. Qty Comment
Buzzer PKB42SWH2940 000-153-221-10 1 One NH connector attached
Cable tie CV-70N 000-162-185-10 4
Heat-shrink-tube 3x0.25 BLK 000-165-283-10 1 40 mm
Double-sided tape 9760 000-800-851-00 1 25 mm × 25 mm

OPTION Remote Display

External buzzer
MJ-A7SPF0007-050C (5 m)

MJ-10P

MJ-10P MJ-7P

MJB24P

Display unit
RDP-154

Connection Port

MJ-A10SPFW0001+R * (0.2 m)

MJ-B24LPF0010-xxx+R (10/20/30 m)
(xxx: 100, 200 or 300)

*: This cable is not required to connect the remote display only.

Red

Black External buzzer

MJ-A7SPF0007-050C

Solder

Cut other cables off, and wrap here with tape.
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