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/N\ SAFETY INSTRUCTIONS

The installer must read the appropriate safety instructions before attempting to install the equipment.

Indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

' /A CAUTION |

Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.

(Examples of symbols)

A Warning, Caution

® Prohibitive Action

o Mandatory Action

®

A WARNING

Do not disassemble or modify
the equipment.

Fire, electrical shock or serious
injury can occur.

A CAUTION

o

Ground the equipment to prevent
electrical shock and mutual
interference.

o

Turn off the power at the
switchboard before beginning
the installation.

Fire or electrical shock can result
if the power is left on.

O

Use the proper fuse.

Use of an incorrect fuse may
damage the equipment.

Be sure that the power supply is
compatible with the voltage
rating of the equipment.

Connection of an incorrect power
supply can cause fire or damage
the equipment.

Observe the following compass safe
distances to prevent interference to a
magnetic compass:

Standard | Steering

compass |compass
Display unit 0.60m 0.40m
GPA-021S 0.30m 0.30m
GPA-020S 0.30m 0.30m
GPA-017S 0.30m 0.30m




SYSTEM CONFIGURATIONS

Single configuration

Antenna Unit
GPA-021S*

100 to 115/
200 to 230 VAC

12-24 VDC

Antenna Unit
GPA-020S**

Antenna Unit
GPA-017S**

L7

*: w/internal beacon receiver
**. w/o internal beacon receiver

HUB 100

' Radar,
: Echo Sounder,
: Autopilot,

"\ Printer (PP-505FP), .
: DGPS Beacon Receiver,
i Interface Unit IF-2503

Display Unit



Dual configuration

Antenna Unit  Antenna Unit
GPA-021S*  GPA-020S**

Y 7Y
T T

Antenna Unit
GPA-017S**

*: w/internal beacon receiver
** w/o internal beacon receiver

Switching Hub

SYSTEM CONFIGURATIONS

Antenna Unit  Antenna Unit
GPA-020S**  GPA-017S**

T

Antenna Unit
GPA-021S*

¥
T

HUB-100
USB Flash Memory --------------- L2 |-+ USB Flash Memory
------------------------ acoe B R e
oo
e
mm
................... - 0 1 s e
Recflfler Display Unit Display Unit Rectlfler
PR62.E | e S SRR I {PR62 !
:  Radar, i i Radar, :
110/220 VAC i Echo Sounder, i i Echo Sounder, 110/220 VAC
___________ : Autopilot, i ! Autopilot,
Rec’uﬂer i Printer (PP-505FP), v 1 Printer (PP-505FP), . Rect|f|er
PR-240 ! : DGPS Beacon Receiver, : i DGPS Beacon Receiver, : PR-240 !
Ty : Interface Unit IF-2503 ¢ ! Interface Unit IF-2503 !
100to 1156/ | temmmmmmmemmmmeeeeeeeeeeee- 4 fmrmmmmmmmmmmmmmmommeens 100 to 115/
200 to 230 VAC 200 to 230 VAC
12-24 VDC 12-24 VDC

Environmental category

Units

Category

Antenna Unit

Exposed to the weather

Display Unit

Protected from the weather




EQUIPMENT LISTS

Standard Supply

Name Type Code No. | Qty Remarks
Antenna Unit GPA-017S - For GPS, 069
GPA-020S i 1 F_or GPS, ¢156,.Improved re-
sistance to multipath
GPA-021S - For DGPS
Disolav Unit GP170-EA - 1 With Beacon RX
play GP170-EN - Without Beacon RX
With Mast Mount Kit
CP20-03400 | 000-023-633 With Antenna Cable Assy.
With Mast Mount Kit
. . CP20-03410 | 000-023-634 Without Antenna Cable Assy.
Installation Materials 1 Without Mast Mount Kit
CP20-03420 | 000-023-635 With Antenna Cable Assy.
Without Mast Mount Kit
CP20-03430 | 000-023-636 Without Antenna Cable Assy.
LCD Cleaning Cloth
Accessories FP20-01100 000-042-239 1 | (Code No.: 100-360-672-10,
19-028-3125-2)
Fuse
Spare Parts SP20-01401 001-243-840 | 1 | (Code No.: 000-155-850-10,
FGBO-A 125V 3A)
Optional Supply
Name Type Code No. Qty Remarks
Flush Mount Kit S OP20-40 001-243-890 1 For display unit
Flush Mount Kit F | OP20-41 001-243-900 1 Pay
CP20-01701+30m cable
CP20-01700 004-372-110 Cable type: 8D-FB
CP20-02701+30m cable
CP20-02700 004-381-160 Cable type: 8D-FB
CP20-01720 001-207-980 CP20-01701+40m cable
Cable type: 8D-FB
Antenna Cable Set ! CP20-02701+40m cable
CP20-02720 001-207-990 Cable type: 8D-FB
CP20-01701+50m cable
CP20-01710 004-372-120 Cable type: 8D-FB
CP20-02701+50m cable
CP20-02710 004-381-170 Cable type: 8D-FB
Antenna Cable Assy. 15m
TNC-PS/PS-3D-L15M-R | 001-173-110-10 | 1 Cable type: 3D-2V




EQUIPMENT LISTS

Name Type Code No. Qty Remarks
Right Angle Antenna | \ ) 43 4330 001-111-910-10
Base
L-Type Antenna No.13-QA310 001-111-900-10

Base

Handrail Antenna
Base

No.13-RC5160

001-111-920-10

For antenna unit

Mast Mount Kit CP20-01111 004-365-780
MJ-A6SPF0011-050C Cross cable 5m, 6P-4P
(0359202) 000-159-690-10 For DATA1,2o0r 3

Cable Assy.

MJ-A6SPF0011-100C
(0359226)

000-159-691-10

Cross cable 10m, 6P-4P
For DATA1,2o0r 3

MJ-A6SPF0011-200C

001-244-120

Cross cable 20m, 6P-4P
For DATA1,2o0r 3

MJ-A7SPF0003-050C

000-159-688-11

w/connector, 5m, 7P

(20S0241) For DATA4
MJ-A6SPF0003-050C w/connector, 5m, 6P
(20S0093) 000-154-054-10 For DATA1, 2 or 3
MJ-A6SPF0012-050C Cross cable 5m, 6p-6p
(64S4073) 000-154-053-10 For DATAT, 2 or 3

MJ-A6SPF0012-100C
(6454071)

000-154-037-10

Cross cable 10m, 6p-6p
For DATA1,2o0r 3

MJ-A6SPF0012-200C

001-244-130

Cross cable 20m, 6p-6p
For DATA1,2o0r 3

MOD-WPAS0001-030+

000-164-609-10

3m, Waterproof

Beacon Receiver Set | OP20-42 000-023-637 1
- For 100VAC
. PR-62 - For 220VAC
Rectifier 1 AC100-115V/AC200
PR-240 230V
Printer PP-505FP - 1
Data Switch Box MD-200 - 1
Interface Unit IF-2503 - 1




EQUIPMENT LISTS

Vi
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1.

MOUNTING

1.1

1.1.1

NOTICE

Do not apply paint, anti-corrosive sealant or contact spray to
coating or plastic parts of the equipment.

Those items contain organic solvents that can damage coating and
plastic parts, especially plastic connectors.

Display Unit

When selecting a mounting location for GP-170, keep in mind the following points.

Keep the display unit out of direct sunlight.

Locate the unit away from air-conditioner or heater.

The temperature at the mounting location shall be between -15°C and +55°C.
Locate the unit away from exhaust pipes and vents.

The mounting location should be well ventilated.

Mount the unit where shock and vibration are minimal (comply with IEC 60945
Ed.4).

Keep the display unit away from equipment that generates electromagnetic fields,
such as motor, generator.

For maintenance and checking purposes, leave sufficient space around the unit and
leave slack in cables. Minimum recommended space is shown in the outline draw-
ing for the display unit.

The GP-170 can be flush mounted in a console or panel, or mounted on a desktop.
Refer to the outline drawing at the end of manual.

Table top mounting

Mount the display unit on a desktop using the hanger.

7 -




1. MOUNTING

1.1.2

1.1.3

Flush mounting, fixed at front

An optional flush mount kit type F is required. For details, see the outline drawing at
end of this manual. (Name: Flush Mount Kit F, Type: OP20-41, Code No.:001-243-

900)

Name Type Code No Qty
Self-tapping screw | 5x20 SUS304 000-162-608-10 4
Hex.bolt M6x12 SUS304 | 000-162-897-10 2
Spring washer M6 SUS304 000-158-855-10 2
Cosmetic panel 20-035-1061 100-380-480-10 1

Flush mounting, fixed at rear

An optional flush mount kit type S is required. (Name: Flush Mount Kit S, Type: OP20-

40, Code No.: 001-243-890)

Name Type Code No. Qty
Wing bolt M4x30 YBSC2 | 000-168-243-10 | 4
Hex. bolt M6x12 SUS304 | 000-162-897-10 | 2
Wing nut M4 YBCS2 000-168-239-10 | 4
Spring washer M6 SUS304 000-158-855-10 | 2
Flush mount metal | 20-035-1062 100-381-290-10 | 2

1. Prepare a cutout in the mounting location whose dimensions are 242 (W) X 152

(H) mm.

2. Insert the unit to the cutout.

Attach two flush mount metals to the unit with two hex bolts (M6x12) and two
spring washers

Screw four wing bolts to wing nut.
5. Fasten the unit with wing bolts assembled at step 4, and then tighten nuts.




1.2

1.2.1

1. MOUNTING

Antenna Unit

Mounting

Install the antenna unit referring to the "INSTALLATION PROCEDURE" at end of
manual. When selecting a mounting location for the antenna unit, keep in mind the fol-
lowing points.

» Select a location out of the radar and inmarsat beams. Those beams will obstruct
or prevent reception of the GPS satellite signal.

» The location should be well away from a VHF/UHF antenna. A GPS receiver is in-
terfered by a harmonic wave of a VHF/UHF antenna.

» The should be no interfering object within the line-of-sight to the satellites. An object
within line-of-sight to satellites, for example, a mast, may block reception or prolong
acquisition time.

* Mount the antenna unit as high as possible to keep it free from interfering objects
and water spray. Freezing water can interrupt reception of the GPS satellite signal.



1. MOUNTING

1.2.2

Extension cable line-up

The standard cable is 15 m long. 30 m, 40 m, and 50 m long extension cable sets are

optionally available.

Extending antenna cable length

Cable length | Necessary parts | Code no.
30m CP20-01700 004-372-110
CP20-02700 004-381-160
40m CP20-01720 001-207-980
CP20-02720 001-207-990
50 m CP20-01710 004-372-120
CP20-02710 004-381-170

How to extend the antenna cable

Fabricate the end of antenna cable and attach the coaxial connector, then connect the
antenna cable as shown below.

Antenna Unit
GPA-021S GPA-020S GPA-017S

[ ]: Connector

,,,,,,,,,,,,,,,,,

s For CP20-01700, CP20-01710, CP20-01720
Conversion Cable Assy.

T [pttemacabe 1y Py

abricate locally. (See the next page.)

——>To display unit

A A A OR
For CP20-02700, CP20-02710, CP20-02720

[ TNCP-NJ

Conversion Cable Assy.
L] Antenna Cable - -
To display unit
D D1 m D > pray

30m, 40 m, or 50 m

f

Fabricate locally. (See the next page.)

Waterproofing the connector

Wrap connector with vulcanizing tape and then vinyl tape. Bind the tape end with ca-
ble-tie.

How to waterproof the connector of the antenna cable



1. MOUNTING
How to attach the N-P-8DFB connector

Outer Sheath

Armor Inner Sheath Shield
—/— / _

Remove outer sheath and armor by the
dimensions shown left.

Expose inner sheath and shield by the
dimensions shown left.

50

~———— Cut off insulator and core by 10 mm.

Twist shield end.

Slip on clamp nut, gasket and clamp
as shown left.

Clamp Gasket Clamp
Nut (reddish
brown)

v

Aluminum Foil

Fold back shield over clamp and trim.

Trim shield here.

W Cut aluminum foil at four places,

90° from one another.

Insulator

Fold back aluminum foil onto shield
and trim.

I
Trim aluminum tape foil here.

Expose the insulator by 1 mm.

b Expose the core by 5 mm.

Pin Slip the pin onto the conductor. Solder
Clamp Nut l Shell them together through the hole on the
_ pin.
C]
I | Insert the pin into the shell. Screw the
< clamp nut into the shell.
Solder through (Tighten by turning the clamp nut. Do not
the hole. tighten by turning the shell.)

1-5



1. MOUNTING
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2. WIRING

A CAUTION

Ground the display unit to
prevent loss of sensitivity
and mutual interference.

Connect the equipment, referring to the figure below and the interconnection diagram
at the back this manual.

Antenna Unit

GPA-021S GPA-020S  GPA-017S

Rear of Display Unit Ground
B terminal
Cable for Ethernet @
Use the following cable for PATAS
waterproof. ANT DATA1 -
MOD-WPAS0001-030+ Ethernet DATA2 pata4| A
Flat washer
Note: If the optional = Sgr?n";pv'f;';f':ﬁ Ground
waterproof LAN cable is @ \
not used, fix the LAN ( @K Flatwasher
cable to the base of the ~\ o
clamp with the cable tie 7 /A ing bolt gy
provided. yans 7
INPUT
HUB-100 5 ® 12-24 VDC (0.8 - 0.4A)
External Black White
equipment Base of the clamp /o o a4/,
FUSE 3A

Note: The fuse is not waterproof.
Wrap the fuse holder with vinyl
tape to keep water out of the fuse
holder.

2.1 Grounding

The display unit contains several CPUs. While they are operating, they radiate noise,
which can interfere with other radio equipment. Ground the unit as follows to prevent it.

» The ground wire should be 1.25sq or larger.
» The ground wire should be as short as possible.

21



2. WIRING

2.2

2.3

External Equipment

The DATA1, DATA2, DATA3, DATA4 and Ethernet ports are used to connect external
equipment such as autopilot, remote display, navigation equipment, DGPS beacon re-
ceiver.

MAIN Board

How to set the termination resistors on jumper blocks

Use the jumper block J15 on the MAIN Board (20P8209) to set the termination resistor
J6 on or off. The default setting is termination resistor: on.

* When setting the starting/ending terminal for the multipoint connection, or multipoint

is not connected: termination resistor ON

* When not setting the starting/ending terminal for the multipoint connection: termina-
tion resistor OFF

PTa Aa;ma;;ﬁ@xxa‘m;ﬁx\ﬁ/-
& L ® Gl
B4l

S3 J15 J6
MAIN BOARD 20P8209
Jumper block J15 Connector J6
1-2 SHORT Termination resistor: ON (default setting)
2-3 SHORT Termination resistor: OFF

Factory default setting on DIP switch

DIP switch S3
No. 1 2 3 4
Factory default setting | ON ON OFF OFF




3. ADJUSTMENTS

3.1 Checking Operation

1. Turn on GP-170.
The following display appears.

FURUNO

GP-170

Self test
results

GPS YES 48504650xx ROM: 0K RAM: 0K
Push any key to skip. BEACON YES 2051544-01.xx ROM:0K RAM:0K

MAIN YES 2051542-01.xx ROM: 0K RAH:OI(

Self-test display at equipment start up
2. Confirm “OK” on the self-test display.

Note: The display related to BEACON appears at the bottom of the start-up
screen when DGPS beacon receiver is built in the GP-170.

The following display appears. Your display may look slightly different from the
one shown here depending on the devices connected to your product.

FI¥ PDOP RAIM A.LEVEL
34° 23. 4567' N [Gp-s3p| 1.2 | safe | 100m

134° 23. 4567" E [wessa] 12:20728 10/Apr/2014
TR - S . | CURSOR INFO
' : : ' | 34°23.4650°N
1134°23.4670"E
. |BRG TO
: -]
1044.9
RNG TO
: : F : 0' 012"”
E2im T
8. 000NM) 22 1 2g 26 2 12. 5kn
ghanslnle Graphic Display
crol il




3. ADJUSTMENTS

3. Press the MENU/ESC key to open the main menu.

*¥Display — *~
&3 Track/Mark

&8 Navigation

&l Notice Setting
EAlert

@ Maintenance
170

8 System Setting

¥y ¥ ¥ ¥ ¥ ¥ ¥

4. Select [6 Maintenance].

Maintenance

1| Information

3 Self Test >
&8 Backup >
SW/Database Update >
Exchange >
Service >
Tech Menu >

5. Select [2 Self Test].

¥ Wenory Test |
&3 Keyboard Test

& LCD Test
& Automatic Test
Sound Test

6. Select[1 Memory Test].
Confirm “OK” for all items except for Data1, Data2, Data3, Data4 and LAN on the
self-test display.
Note 1: "BEACON" is displayed when DGPS function is provided.
Note 2: "OK" is displayed in the "USB" field when a USB flash memory is connect-
ed to the GP-170.



3.2

3.21

3. ADJUSTMENTS

Self Test: memory, 1/0. Data test

Restart: Push "HU/CU ENT" or "HErE-+" Ah" Key
Exit: Push "MENU ESC” or "XI1- E%" Key

Start Time: 2013.11.01 01:35

Main OK 2013.11.01 01:35 GPS OK 2013.11.01 01:35
ROM: OK 2013.11.01 01:35 ROM: OK 2013.11.01 01:35
RAM: OK 2013.11.01 01:35 R&M: OK 2013.11.01 01:35

USB: OK 2013.11.01 01:35 Flash: OK 2013.11.01 01:35
Datal: OK 2013.11.01 01:35 Beacon OK 2013.11.01 01:35
Data2: OK 2013.11.01 01:35 ROM: OK 2013.11.01 01:35
Data3: OK 2013.11.01 01:35 RAM: OK 2013.11.01 01:35
Datad: OK 2013.11.01 01:35 Memory: OK 2013.11.01 01:35
LAN: OK 2013.11.01 01:35 ANT: OK 2013.11.01 01:35

7. Press the MENU/ESC key to close the main menu.

Beacon Setup
The default setting is "automatic".
GP-170 can automatically select optimum DGPS station.

Note: Use the manual mode for the following cases.
* |t takes more than five (5) minutes to fix DGPS position.

» The external beacon receiver cannot select a station automatically.

Manual beacon setup

How to set the differential corrections to use

1. Press the MENU/ESC key open the main menu.
2. Select [8 System Setting].

System Setting
B¥language ]
&3 Plotter
&8 Unit Setup
&® Correction,Offset
& GNSS
@ Beacon/SBAS
@& Network
e Demo
& Clear Memory

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

3-3



3. ADJUSTMENTS

3. Select [6 Beacon/SBAS].

Beacon/SBAS

(i Mode  :GNSS |
&3 SBAS Search : Auto
&3 Beacon Station : Auto

&8 Station database
&l Registered Stations
&3 Not Used Satellite >

Beacon Reset
Modem Test : Off

4. Select [1 Mode].

LUGNSS |
&3 GNSS+SBAS (+QZSS)

&8 GNSS+Internal Beacon
&3 GNSS+Beacon (Datal)
3 GNSS+Beacon (Data2)
i3 GNSS+Beacon (Datad)
@& Auto

5. Select [3 GNSS+Internal Beacon].

How to set the beacon station

Press the MENU/ESC key open the main menu.
2. Select [8 System Setting] then [6 Beacon/SBAS].
Select [3 Beacon Station].

CiAuto
&8 Set Parameter
&8 Select Station ID

4. Select [2 Set Parameter].

Beacon Station

"1 Frequency : 285.0kHz
&3 Bit Rate : 100bps

5. Select [1 Frequency].

Input Frequency

HBS.UI&HZ

Enter Cancel

Enter frequency in four digits (283.5 kHz to 325.0 kHz).
. Move the cursor to select [Enter].
8. Press the NU/CU ENT key.



3.2.2

3. ADJUSTMENTS

9. Select [2 Bit Rate].

10. Press the cursorpad (A or ¥) to select baud rate; 25, 50, 100, 150 or 200 bps.
11. Press the NU/CU ENT key.
12. Press the MENU/ESC key to close the main menu.

Automatic beacon setup

How to set the differential corrections to use

1. Press the MENU/ESC key open the main menu.
2. Select [8 System Setting] then [6 Beacon/SBAS].
3. Select [1 Mode].

4. Select [3 GNSS+Internal Beacon].

How to set the beacon station

Press the MENU/ESC key open the main menu.
Select [8 System Setting] then [6 Beacon/SBAS].
Select [3 Beacon Station].

Select [1 Auto].

Press the MENU/ESC key to close the main menu.

o bk wbd =

3-5



3. ADJUSTMENTS

3.2.3 Beacon station

The beacon station list shows the 10 closest beacon stations, including user-pro-
grammed stations. For user-programmed stations, see the Operator's Manual.

1. Press the MENU/ESC key open the main menu.
Select [8 System Setting] then [6 Beacon/SBAS].

2.
3. Select [3 Beacon Station].
4

Select [3 Select Station ID].

BEACON

WG584 | 34° 23. 4567'N

Manual Input
Station

DIST

134° 23. 4567'E | GP-53D

VLERT

WER

Safe

Heal th

&N E Saki 19 NM|09:35 09/17/2013

&l Tango 60 NM|09:34 09/17/2013 3%| 0K
&l Nagoya 74 NM|09:34 09/17/2013 |---%|--
&8 Daio Saki 81 NM|09:34 09/17/2013 |---%|--
& Muroto Sa | 108 NM|09:34 09/ 17/2013 |---%|--
@@ Ohama 123 NM|09:35 09/ 17/2013 2%| OK
@d Hamada 163 NM|09:35 09/17/2013 | 99%| - -
&l Seto 174 NM|09:35 09/17/2013 |---%| - -
& Hekura Sh | 200 NM|{09:35 09/17/2013 |---%|--
EBTsurugiS | 213 NM|-=-- -/ f---- |---%|--

WS AN Select an active ltem
LETES Close

5. Press the cursorpad (A or ¥) to select a DGPS station.
6. Press the NU/CU ENT key.
7. Press the MENU/ESC key to close the main menu.



3. ADJUSTMENTS

3.3 Beacon Operation Checking

1. Press the DISPLAY 1 key several times to select the integrity display.
2. Press the cursorpad (A or ¥) to select the beacon mode.

34° 23. 4567' N
134° 23. 4567' E Wessa]  00:18"33 01/Nov/2013

Next 1\ Next2
Update Time : UTC 00:18 01/Nov/2013
Receiver Type : Internal (Auto)
Station Name : E Saki
ID REF1/REF2 : 0696/0697
Frequency : 320.5kHz
Distance : 19 NM

(1) —»Station Health * OK

(2)— signal Quality SN : 25dB m—— |
(4) —— WER: 0% S5 : 77dB e - (3)

S Signal Noise Ratjo Hore Information
IR AN Reciever Signal Level KN Select Beacon Station

(1) Station Health
The message "OK" is shown when beacon is working
properly. If the correction data sent from the beacon
reference station has an error, the message "Unmoni-
tored" or "Don't use" is shown.
(2) Signal Quality SN (Signal Noise)
Shows the signal-to-noise ratio of the received beacon
signal. This value is between 0 and 50. The higher the
value the better the signal. The value is normally 25dB.
(3) SS (Signal Strength)
Shows the electric field intensity of the beacon
signal. This value is between 0 and 100. The higher
the value the stronger the signal.
(4) WER (Word Error Rate)
Shows error ratio. This value is between 0% and
100%. 0% indicates the correction data has no error.
Note: When SN (Signal Noise) is less than 7 or WER
(Word Error Rate) shows 100%, check the following:

- Check the grounding.

- Check for radar interference.

- Check for noise from the ship's mains.
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3.4 Ethernet Setup

The settings described in this section are done at the service menu which the custom-
er cannot access to. Do as follows to access it.

1. Change the display to the course display (see the Operator’'s Manual).

2. Pressthe cursorpad A, A, ¥V, ¥V <« », 4 P and then press @ @ @ @
The color of the menus changes from gray to black.

3.4.1 How to Set the IP Address

. Press the MENU/ESC key to open the main menu.
2. Select [8 System Setting] then [7 Network].

IP Address n72.031.018.011
Subnet Mask 255.255.000.000
Default Gateway 172.031.001.001

Enter Cancel

3. Select [2 Ethernet].

Enter the IP addresses for your equipment (setting range: 172.16.0.1 to
172.31.255.254), subnet mask and default gateway with the numeric keys.
Note: Be sure the IP address is not the same as other equipment on the network.

5. Move the cursor to [Enter] then press the NU/CU ENT key.

3.4.2 SFI Setup

SFI (System Function ID) is an identification code used by the system.
1. Press the MENU/ESC key to open the main menu.

2. Select [8 System Setting] then [7 Network].
3. Select [4 SFI].

SFil{ccnnnn)
GPﬂﬂﬂn

II1 2345617829
BS Enter Cancel




3.4.3

3. ADJUSTMENTS

4. Do the following to set the Ethernet SFI:
1) Press the ACK/IDELETE key to move the cursor to the leftmost of the input

position.
Ethernet SFI (HDG) Ethernet SFI (HDG)
“B CDEFGHI I
> KLMNOPQRST
Press the UVWIXYZ
BS Enter Cancel BS Enter Cancel

r Backspace

2) Enter the Ethernet SFI with the cursorpad and the numeric keys (combination
of two alphabets and four numerals).

Note: Set the SFI to eliminate overlap with other ones.

5. Move the cursor to [Enter] then press the NU/CU ENT key.
6. Press the MENU/ESC key to close the main menu.

Alert Mode

1. Press the MENU/ESC key to open the main menu.
2. Select [5 Alert] then [2 Mode].

G Active Alert
Mode : Alert I/F 1 SR == Ter t 1/F 1|
Remote Ack I/F : Ack 2:;;;:yllr 2
s Alert Log

Note: [3 Remote Ack I/F] is available when selecting [3 Legacy] in [2 Mode].

3. Select what sentences to use to manage alerts. For [1 Alert I/F 1] or [2 Alert I/F
2],g0 to step 6. For [3 Legacy], go to step 4.
[1 Alert I/F 1]: Use ALR and ACK sentences.
[2 Alert I/F 2]: Use ALC, ALF and ACN sentences.
[3 Legacy]: Use llalr and llals sentences.

4. Select [3 Remote Ack I/F].

&3 BuzzerStop

5. Select [1 Ack] or [2 BuzzerStop].
[Ack]: Acknowledge an alert and stop the buzzer.
[BuzzerStop]: Stop the buzzer.

6. Press the MENU/ESC key to close the main menu.
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3.5 Input/Output Signal
The GP-170 can receive or output various navigation data.

Before selecting data to output, confirm what data the external equipment requires.
Output necessary data only. Outputting unnecessary data can cause receiving prob-
lems at the external equipment.

3.5.1 Talker

All data transmitted by marine electronics equipment is prefixed with a two-character
code which tells external equipment what equipment is transmitting data. This two-
character code is called the talker. The GP-170 contains the talkers GP and GN.

3.5.2 Input/Output sentence

Output sentence of IEC 61162-1 Ed.3/4 and NMEA 0183 Ver. 1.5/2.0

Sentence Description
AAM Wayopint arrival alarm
ALC Cyclic alert list
ALF Alert sentence
ALR Set alarm state
APA* Autopilot sentence A

Magnitude of cross track error, direction to steer, arrival alarm, bearing or-
igin to destination

APB Autopilot sentence B
Magnitude of cross track error, direction to steer, arrival alarm, bearing to
waypoint
("Heading to steer to destination waypoint data" not used)
ARC Alert command refused
BOD Bearing origin to destination
BWC Bearing and distance to waypoint - great circle
BWR Bearing and distance to waypoint - rhumb line
BWW Bearing waypoint to waypoint
DTM Datum reference
GBS GNSS satellite fault detection
GGA Global positioning system (GPS) fix data

Time of fix, latitude, longitude, quality indicator, number of satellites in
use, DOP, altitude, geoidal separation
("age of dgps data" and "differential reference station ID")

GLL Geographic position - latitude/longitude

GNS GNSS fix data

GRS GNSS range residuals

GSA GNSS DOP and active satellites

GST GNSS pseudorange noise statistics

GSV GNSS satellites in view

HBT Heartbeat supervision sentence

MSK MSK receiver interface

MSS MSK receiver signal status

POS Device position and ship dimensions report or configuration command
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Sentence Description

RMB Recommended minimum navigation information cross track error, direc-
tion to steer, origin and destination waypoint ID, destination waypoint lat-
itude and longitude, range and bearing of destination wayopint,
destination closing velocity, arrival alarm

RMC Recommended minimum specific GPS/TRANSIT data
UTC of position fix, latitude and longitude, ground speed and course, date,
magnetic variation

Rnn* Routes

RTE Routes

VDR Set (direction towards which a current flows) and drift (speed of a current)

VTG Course over ground and ground speed

wWCV Waypoint closure velocity

WNC Distance waypoint to waypoint

WNR Waypint-to-waypoint distance, rhumb line

WPL Waypoint location

XTE Cross-track error, measured (direction to steer to return to track)

ZDA Time and date

*: not used on SOLAS shlps.

Output sentence of Furuno proprietary sentence

Sentence Description
$PFEC, llalr Contact signal
$PFEC, pidat Product information
$PFEC, GPals Alarm status
$PFEC, GPxfr End code

Input sentence of IEC 61162-1 Ed.3/4 and NMEA 0183 Ver. 1.5/2.0

Checksum is checked if attached, and if any errors are found, the sentence becomes
invalid. Talker ID is not distinguished.

Sentence Description
ACK Acknowledge alarm

ACN Alert command

CRQ Query sentence

DBT Depth below transducer

DPT Depth

HBT Heartbeat supervision sentence
HDG Heading, deviation and variation
HDM* Heading, magnetic

HDT* Heading true

MSK MSK receiver interface

MSS MSK receiver signal status
MTW Water temperature

THS True heading and status

TLL Target latitude and longitude
VBW Dual ground/water speed

VHW Water speed and heading

*: not used on SOLAS shlps.
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Input sentence of Furuno proprietary sentence

Sentence

Description

$PFEC, AGFPA

Autopilot information from FURUNO autopilot equipment

$PFEC, GPatt

Pitch and roll

$PFEC, GPhve

Heaving

$PFEC, llals Contact signal
$PFEC, pireq Product information
Others
Sentence Description
RTCM sc104 | Data for DGPS
GPX Data for waypoint, route and track
Port Input Output

DATA1 RTCM sc104 or the following sen- RTCM sc104 or the following sen-

DATA2 | tence selected by menu tence selected by menu
IEC61162-1 Ed.3/4 and NMEA 0183 | IEC 61162-1 Ed.3/4 and NMEA 0183
Ver. 1.5/2.0 Ver. 1.5/2.0
ACK, ACN, CRQ, DBT, DPT, HBT, | AAM, ALC, ALF, ALR, APA*, APB,
HDG, HDM*, HDT*, MSK, MSS, ARC, BOD, BWC, BWR,BWW, DTM,
MTW, THS, TLL, VBW, VHW, GBS, GGA, GLL, GNS, GRS, GSA,
$PFEC, AGFPA, $PFEC, GPatt, GST, GSV, HBT, MSK, MSS, POS,
$PFEC, GPhve, $PFEC, llals, RMB, RMC, Rnn*, RTE, VDR, VTG,
$PFEC, pireq WCV, WNC, WNR, WPL, XTE, ZDA,

DATA3 | External MOB $PFEC, llalr, $PFEC, pidat, $PFEC,

DATA4** | RTCM sc104 or the following sen- | GFals, $PFEC, GPxfr
tence selected by menu
IEC 61162-1 Ed.3/4 and NMEA 0183
Ver. 1.5/2.0
ACK, ACN, CRQ, DBT, DPT, HBT,
HDG, HDM*, HDT*, MSK, MSS,
MTW, THS, TLL, VBW, VHW,
$PFEC, AGFPA, $PFEC, GPatt,
$PFEC, GPhve, $PFEC, llals,
$PFEC, pireq

Ethernet | RTCM sc104 or the following sen- RTCM sc104 or the following sen-
tence selected by menu tence selected by menu
IEC 61162-1 Ed.3/4 and NMEA 0183 | IEC 61162-1 Ed.3/4 and NMEA 0183
Ver. 1.5/2.0 Ver. 1.5/2.0
ACK, ACN, DBT, DPT, HBT, HDG, | AAM, ALC, ALF, ALR, APB, ARC,
HDM*, HDT*, MTW, THS, TLL, BOD, BWC, BWR, BWW, DTM,
VBW, VHW, $PFEC, AGFPA, GBS, GGA, GLL, GNS, GRS, GSA,
$PFEC, GPatt, $PFEC, GPhve, GST, GSV, HBT, POS, RMB, RMC,
$PFEC, llals, $PFEC, pireq RTE, VDR, VTG, WCV, WNC, WPL,

XTE, ZDA, $PFEC, llalr, $PFEC, pi-
dat, $PFEC, GPals, $PFEC, GPxfr
USB GPX GPX

*: not used on SOLAS ships.
**: for IEC61162-2 high speed transmission.

Note 1: BWC, BWR, GGA, GLL, RMB, RMC or WPL is required to output DTM.

Note 2: The settings and registered data can be saved to or loaded from a USB flash
memory. For details, refer to the Operator's Manual. You can edit the settings and reg-
istered data with a text editor on your PC.




3.5.3

3. ADJUSTMENTS

TX Rate of operation

The TX rate of operation is the percentage of data output in one second, and it ap-
pears on the screen. If short intervals are assigned to many sentences, the rate of op-
eration increases as illustrated below.

TX rate of operation: Low

_‘

X

H X H X H X H TX ’7TXrateof0peration: High

3.54

Note 1: When outputting data without rest intervals between data, TX rate of operation
is 100%. In this case, wrong data may be shown on the receiver because it cannot
recognize intervals between data. Thus, do not output unnecessary data or set TX in-
terval to large value so that TX rate of operation becomes small.

Note 2: The GP-170 may not be able to display data from external equipment correctly
when the volume of TX data exceeds the GP-170's data handling capability. If this oc-
curs, lower the TX rate. Set the TX rate to 60% for the Temperature Indicator TI-20
and other equipment. This will create a gap between each data transmission to com-
pensate for occasions when data is not output regularly.

DATA1, 2, 3 or 4 output setting

1. Press the MENU/ESC key to open the main menu.
2. Select[7 1/QO].

17 Output Datat

&3 Output Data2

&3 Output Data3

&3 Output Datad

&3 Ethernet

@@ Data Source Select
@& Line Monitor

@B Dual : No

¥y ¥ ¥ ¥v ¥ v &l

3. Select [1 Output Data1].

&3 Format : 1EC 61162-1 Ed.4
&8 Talker : GP

&3 BPS : 4800 bps

& Sentence
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4. Select [1 Mode].

=17 |[EC/NMEA
&3 RTCM

5. Select[1 IEC/NMEA] or [2 RTCM].
[IEC/NMEA]: NMEA sentence output
[RTCM]: Binary output (It is for outputting the beacon binary information to exter-
nal equipment.)

6. Select [2 Format].

SR TEC 61162-1 Ed 4
&l 1EC 61162-1 Ed.3

&N NMEA V2.0
&3 NMEA V1.5

. Select[11EC 61162-1 Ed.4], [2 IEC 61162-1 Ed.3], [NMEA V2.0] or [NMEA V1.5].
8. Select [3 Talker].

TGP

3 GL No. 2 and 3 are reserved
S GA for future use.

&8 GN

9. Select[1 GP]or [4 GN].
10. Select [4 BPS].

=174800 bps
3 9600 bps

&3 38400 bps

11. Select [1 4800 bps], [2 9600 bps] or [3 38400 bps].
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12. Select [5 Sentence].

[_MENU_ |
35° 45. 6789'N | 135° 45. 6789'E | GP-53D
:Output Sentence Select 4800bps Load Rate: 96%

APA APB BOD BWC BWR
B | 85 [ | Gl | o | G
T < o T
R B o < T
T L e e B
--- --- 3s

Waypoint Arrival Alarm
For Autopilot etc.

WRETE Select an active ltem
LETED Close

13. Press the cursorpad to select the sentence then press the NU/CU ENT key.

14. Press the cursorpad (« or P) to select the TX interval.
TX interval: [---], [0.1s]*, [0.2s]*, [1s], [2s], [3s], [4s], [5s], [6s], [10s], [15s], [20s],
[30s], [60s], [90s]
*: Only for GGA, GLL, GNS, RMC and VTG when selecting [38400 bps] at step 11.
Note 1: Keep the "Load Rate" below 100% when setting the TX interval. The TX
interval for other than the ZDA sentence cannot be guaranteed if the rate exceeds
100%.
Note 2: For the TX interval of [0.1s] or [0.2s], set the positioning cycle (Refer to
the Operator’'s Manual) as follows:
» For [0.1s], set the positioning cycle at 10Hz.

* For [0.2s], set the positioning cycle at 5Hz or 10Hz.

15. Press the NU/CU ENT key.
16. Set [2 Output DataZ2], [3 Output Data3] and [4 Output Data4] as well.
17. Press the MENU/ESC key to close the main menu.
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3.5.5

3-16

Ethernet output setting

1.
2.

10.
11.

Press the MENU/ESC key to open the main menu.
Select [7 1/0] then [5 Ethernet].

GHITTITI
@ IP ADR /Port
& MNP

MP IP ADR /Port

Select [1 Sentence].
Press the cursorpad to select the sentence then press the NU/CU ENT key.

Press the cursorpad (« or P>) to select the TX interval. TX interval is available in
[---], [0.1s]*, [0.2s]*, [1sec], [2sec], [3sec], [4sec], [5sec], [6sec], [10sec], [15sec],
[20sec], [30sec], [60sec] and [90sec].

*: Only for GGA, GLL, GNS, RMC and VTG.

Note: For the TX interval of [0.1s] or [0.2s], set the positioning cycle (Refer to Op-
erator's Manual) as follows:

* For [0.1s], set the positioning cycle at 10Hz.
* For [0.2s], set the positioning cycle at 5Hz or 10Hz.

Press the NU/CU ENT key.

Press the MENU/ESC key.
Select [2 IP ADR/Port].

IP Address 39.192.000.004
Port 60004

Enter Cancel

Enter the IP address and port (setting value: 49152 to 65535) for the output des-
tination with the numeric keys.When setting dual configuration (see section 3.7),
set "239.192.000.004" for IP address and "60004" for port.

Move the cursor to select [Enter] then press the NU/CU ENT key.
Press the MENU/ESC key to close the main menu.
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3.5.6 DATAA1, 2 or 4 input setting

1. Press the MENU/ESC key to open the main menu.
2. Select [7 /O] then [6 Data Source Select].

Data Source Select

&3 STW : Data1l
&8 SST : Data1l
&8 DPT : Data1l

3. Select [1 HDG].

PriDatal |
s Data2

L3

kmDatad

&3 Ethernet

L 6

@a User Priority

4. Select the port for heading data.
For [5 Ethernet], go to step 5. For [7 User Priority], go to step 6.

Ethernet SFI (HDG)

I]|1 23456728)9

BS Enter Cancel

5. When selecting [5 Ethernet], do the following:
1) Press the ACK/IDELETE key to move the cursor to the leftmost of the input

position.
Ethernet SFI (HDG) Ethernet SFI (HDG)
“B CDEFGHI
> KLMNOPQRST
Press the UVWXYZ
n1 234567809 ACK/DELETE key
BS Enter Cancel BS Enter Cancel

r Backspace
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2) Enter the Ethernet SFI with the cursorpad and the numeric keys (combination-
of two alphabets and four numerals). SFI (System Function ID) is an identifi-
cation code used by the system.

Note: Set the SFI to eliminate overlap with other ones.

3) Move the cursor to [Enter] then press the NU/CU ENT key. Go to step 9.
6. Select[1 HDG].
Select [7 User Priority].

High «+——»Low

Data Priority H--a—p L
24
1:Datal 2:Data2 4:Datad

Enter Cancel

8. Enter the priority for heading data among [1] (Data1), [2] (Data2) or [4] (Data4)
with the numeric keys.

9. Set the input data for [2 STW] (speed through water), [3 SST] (sea surface tem-
perature) and [4 DPT] (water depth) as well.

10. Press the MENU/ESC key to close the main menu.
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3.7

3. ADJUSTMENTS

Sound Test

Note: It is recommended to keep the default setting. Do not change the setting unless
absolutely necessary.

1.

2.
3.
4

Access to the service menu (Refer to section 3.4).
Press the MENU/ESC key to open the main menu.
Select [6 Maintenance] then [2 Self Test].

Select [5 Sound Test].
Frequency
M 0 ] 3950
« Left down Right up »
Vol tage

I | 150

Press the cursorpad (A or V) to select [Frequency] or [Voltage].

Press the cursorpad (« or P>) to set the value.

Press the MENU/ESC key to close the main menu.

How to Set Dual Configuration

You can configurate two dual differential GPS navigator systems and an interface unit.

Press the MENU/ESC key to open the main menu.
Select [7 1/O] then [8 Dual].

iNo ]
&3 Serial(Data2)
&8 Ethernet

Select [1 No], [2 Serial (Port2)] or [3 Ethernet].

[No]: Not set dual configuration.

[Serial (Data2)]: Sets dual configuration using data2.
[Ethernet]: Sets dual configuration using Ethernet.

Press the MENU/ESC key to close the main menu.
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APPENDIX 1 DIGITAL INTERFACE
(IEC 61162-1 EDITION 4 (2010-11))

Output sentences
DATA 1, DATA 2, DATA 3, DATA 4

AAM, ALC, ALF, ALR, APA*, APB, ARC, BOD, BWC, BWR, BWW, DTM, GBS, GGA, GLL, GNS,
GRS, GSA, GST, GSV, HBT, MSK**, MSS***, POS, RMB, RMC, Rnn*, RTE, VDR, VTG, WCV,
WNC, WNR, WPL, XTE, ZDA

*: Not used for SOLAS ships
**: When using an internal or external beacon
***: When using an internal beacon

Ethernet

AAM, ALC, ALF, ALR, APB, ARC,BOD, BWC, BWR, BWW, DTM, GBS, GGA, GLL, GNS, GRS,
GSA, GST, GSV, HBT, POS, RMB, RMC, RTE, VDR, VTG, WCV, WNC, WPL, XTE, ZDA

Input sentences

DATA 1, DATA 2, DATA 4

ACK, ACN, CRQ, DBT, DPT, HBT, HDG, HDM*, HDT*, MSK**, MSS***, MTW, THS, TLL, VBW,
VHW

*: Not used for SOLAS ships
**: When using an internal or external beacon
***: When using an internal beacon

Ethernet
ACK, ACN, DBT, DPT, HBT, HDG, HDM*, HDT*, MTW, THS, TLL, VBW, VHW
*: Not used for SOLAS ships

FURUNO proprietary sentences

DATA 1, DATA 2, DATA 4 Input

PFEC (AGFPA, llals, pireq, GPatt, GPhve)

DATA 1, DATA 2, DATA 3, DATA 4 Output

PFEC (llalr, pidat, GPals)

DATA 2 Input/Output (DUAL mode only)

PFEC (GPalm, GPasc, GPdst, GPmr2, GPmsk, GPreq, GPrt2, GPtrp, GPrai, GPxfr)
Ethernet Input

PFEC (AGFPA, pireq, GPatt, GPhve)

Ethernet Output

PFEC (pidat, rminf)
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

Ethernet Input/Output (DUAL mode only)
PFEC (GPasc, GPdst, GPmr2, GPmsk, GPreq, GPrt2, GPtrp, GPalm, GPrai)

Transmission interval

All sentences except ALR and HBT output at the interval selected (00 - 90 s).

Load requirements as listener

Isolation: Photo coupler

Input impedance: 470 ohms

Max. voltage: £15V

Threshold: 3 mA (in case of connection of FURUNO device talker)

Data transmission

Data is transmitted in serial asynchronous form in accordance with the standard referenced in IEC
61162-1 and IEC 61162-2. The first bit is a start bit and is followed by data bits.

The following parameters are used:

Baud rate: 4800 for IEC61162-1, 38400 for IEC-61162-2
Data bits: 8 (D7 = 0), parity none

Stop bits: 1

IEC61162-1: Edition 4.0 2010-11, Third edition 2007-04
IEC61162-2: First Edition 1998-09
IEC61162-450: Edition 1.0 2011-06

Schematic diagrams
DATA 1, 2, or 3 port (output)

54V D
o

u9

1\6/00 SNB5LBC172A16DWR l & g & g & H & _2.5 1(;2226_TE85L_F

CR6 CR5 CR4

Y2 TD1-A

1z -
o 3 TD1-B

2|6 TD2-A

27 TD2-B

VANVANZIVA
T

don 4Y 10 TD3-A 13A4
32| |—|—| 3B yang
4v|14  CPsg
R17 1A . CP5'9 GPS-A
0 GH13 g GpsB
oD CR7 CR8
5.1V.D
° (2] [ 2]

<t
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DATA 1 or 2 port (input)
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.
C18,,0.1u
R13 potu g
PCA00J00000F
3.3k 6
rozz ™ 470 RD1-H
Z iz CRI ROIC  (13p0)
e R
5] 07
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19,01
R15 e
PCAO0J00000F
33k 6
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2 i CR2 RDZC (43¢

DATA 4 port
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DATA 1, 2, 3 or 4 port (external output)

MJ ABSRMD R NFM21CC470U1H3D
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- ]
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Ethernet
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the TX and RX lines on HX1188NLT are con-

nected reversely of shown here. The TX and RX lines share the same transformer structure so

For layout purposes and to prevent miswiring,
there is no problem.

Note
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

Sentence description

AAM-Waypoint arrival alarm

$GPAAM,A A, x.x,N,c--c,*hh<CR><LF>
123 45
1. Status (A=Arrival circle entered V=Not arrived)
2. Status (A=Perpendicular passed at waypoint, V=Not arrived)
3. Arrival circle radius, nm
4. Units of radius (nautical miles)
5. Waypoint ID

ACK-Acknowledge alarm

$**ACK,xxx,*hh<CR><LF>
1
1. Local alarm number (identifier)

ACN-Alert command

$**ACN,hhmmss.ss,aaa,x.x,x.x,ca,a*hh<CR><LF>
1 2 34 56
. Time (hh=00 to 23, mm=00 to 59, ss.5s=00.00 to 59.99), null
. Manufacturer mnemonic code (3 digit alphanumeric code), null
. Alert identifier (0 to 10322)
. Alert instance (1 to 999999), null
. Alert command (A=ACK from ext. equipment, Q=Request from ext.
equipment, O=Responsibility transfer, S=Silence from ext. equipment)
. Sentence status flag (C should not be null field. Sentence without C
is not a command.)

A ON -~

o2}

ALC-Cyclic alert list

$**ALC, XX, XX,XX,X.X, @aa,X.X,X.X,X.X,””"” *hh<CR><LF>
1234 5 6 7 8 9

. Total number of sentences this message (01 to 99)

. Sentence number (01 to 99)

. Sequential message identifier (00 to 99)

. Number of alert entries (0 to 3)

. Manufacturer mnemonic code (FEC, null)

. Alert identifier (999 or 10001 to 10999)

. Alert instance (null)

. Revision counter (1 to 99)

. Additional alert entries (same as 5 and 8)

O©CO~NOOOTHAWN -
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

ALF-Alert sentence

$**ALF x,x,x,hhmmss.ss,a,a,a,aaa,x.X,X.X,X.X,X,c--¢,*hh<CR><LF>
123 4 567 8 910 111213

1. Total number of ALF sentences this message (1, 2)
2. Sentence number (1, 2)
3. Sequential message identifier (0 to 9)
4. Time of last change (hh=00 to 23, mm=00 to 59, ss.ss=00.00 to 60.99), null
5. Alert category (A=Alert category A, B=Alert category B, C=Alert
category C), null
6. Alert priority (A=Alarm, W=Warning, C=Caution), null when #2 is 2.
7. Alert state (V=Not ACKed, S=Silence, A=ACked, O/U=Resolved, Not ACKed,

N=Normal state), null when #2 is 2.
8. Manufacturer mnemonic code (FEC, null)
9. Alert identifier (999 or 10001 to 10999)
10. Alert instance (null)
11. Revision counter (1 to 99)
12. Escalation counter (0 to 2)
13. Alert text (max. 18 characters)

ALR-Set alarm state

$**ALR,Hhmmss.ss,xxx,A,A,c—c,*hh<CR><LF>
1 234 5
1. Time of alarm condition change, UTC
2. Unique alarm number (identifier) at alarm source
3. Alarm condition (A=threshold exceeded, V=not exceeded)
4. Alarm acknowledge state (A=acknowledged, V=not acknowledged)
5. Alarm description text (alphanumeric)

APA-Autopilot Sentence A

$--APA A A x.xx,L,N,A A, xxx,M,c---c,*hh<CR><LF>
123 4567 8 9 10
1. - 2. A for correct position, V for error
3. XTD value
4. Direction to steer, L or R
5. XTD units, N=nautical miles
6. Status (A=arrival circle entered V=arrival circle not passed)
7. Status (A=perpendicular passed at waypoint V=perpendicular not entered)
8. Bearing origin to destination
9. M=Magnetic, T=True
10. Destination waypoint ID
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))
APB-Heading/track controller (autopilot) sentence B

$--APB,A A x.x,a,N,A A x.X,a,c--C,X.X,a,X.X,a,A,* hh<CR><LF>
12 34567 89 10 1112131415

1. Status (A=Data valid V=LORAN-C blink or SNR warning

VV=general warning flag for other navigation systems

when a reliable fix is not available)

2. Status (A=OK or no use V=LORAN-C cycle lock warning flag)
3. XTD (cross-track distance) Magnitiude
4. Direction to steer, L or R
5. XTD units, N=nautical miles
6. Status (A=arrival circle entered V=arrival circle not passed)
7. Status (A=perpendicular passed at waypoint V=perpendicular not entered)
8. Bearing origin to destination
9. M=Magnetic, T=True
10. Destination waypoint ID
11. Bearing, present position to destination
12. M=Magnetic, T=True
13. Heading to steer to destination waypoint
14. M=Magnetic, T=True
15. Mode indicator (A=Autonomous mode D=differential mode S=Simulator mode)

ARC-Alert command refused

$**ARC,hhmmss.ss,aaa,x.x,x.x,c*hh<CR><LF>
1 2 345

1. Release time of the Alert Command Refused(UTC)
2. Used for proprietary alerts, defined by the manufacturer
3. The alert identifier(1 - 9999999)
4. The alert instance(1 to -99)
5. Refused Alert Command(A, Q, O, S)

A=acknowledge: A

Q=request/repeat information

O=responsibility transfer

S=silence

BOD-Bearing origin to destination

$**BOD,x.x,T,x.x,M,c--c,c--c,*hh<CR><LF>
1234 5 6

1. Bearing, degrees

2. True

3. Bearing, degrees

4. Magnetic

5. Destination waypoint ID (Max. 13 characters)

6. Origin waypoint ID (Max. 13 characters)
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

BWC-Bearing and distance to waypoint - Great circle

$ GPBWC,hhmmss.ss,lliLIL, a,lllLIL,a,yyy.y,T, yyy.y,M,yyy.y,N,c--c,A, *hh<CR><LF>
1 2 3 4 56 7 8 9 10 11213

. UTC of observation

. Waypoint latitude

N/S

. Waypoint longitude

E/W

. Bearing, degrees true

. Unit, True

. Bearing, degrees

. Unit, Magnetic

10. Distance, nautical miles

11. Unit, N

12. Waypoint ID (Max. 13 characters)

13. Mode Indicator (A=Autonomous D=Differential S=Simulator)

©CONOU A WN

BWR-Bearing and distance to waypoint - Rhumb line

$ GPBWR,hhmmss.ss,lliLIL,a,llL1L,a,yyy.y, T,yyy.y,M,yyy.y,N,c--c,A,*hh<CR><LF>
1 23 45 6 7 8 9 10 11 1213

. UTC of observation

. Waypoint latitude

N/S

. Waypoint longitude

E/W

. Bearing, degrees true

. Unit, True

. Bearing, degrees

. Unit, Magnetic

10. Distance, nautical miles

11. Unit, N

12. Waypoint ID (Max. 13 characters)

13. Mode Indicator (A=Autonomous D=Differential S=Simulator)

©CONOUNWN

BWW-Bearing waypoint to waypoint

$--BWW x.x,T,x.x,M,c--c,c--c*hh<CR><LF>
1 2 3 4 5

1. Bearing, degrees true

2. Bearing, degrees magnetic

3. TO waypoint ID

4. FROM waypoint ID

5. Checksum

DBT-Depth below transducer

$**DBT,xxxx.X,f,xxxx.x,M,xxxx.x,F,*hh<CR><LF>
1 2 3 4 5 6

1. Water depth

2. feet

3. Water depth

4. Meters

5. Water depth

6. Fathoms
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

DPT-Depth

$**DPT,x.x,X.X,X.X,*hh<CR><LF>
1 2 3
1. Water depth relative to the transducer, meters
2. Offset from transducer, meters
3. Minimum range scale in use (no use)

DTM-Datum reference

$**DTM,ccc,a,x.x,a,X.X,a,X.Xx,ccc,* hh<CR><LF>
123 4567 8
1. Local datum (W84=WGS84 W72=WGS72 S85=SGS85, P90=PE90
User defined=999, IHO datum code
. Local datum subdivision code (NULL or one character)
. Lat offset, min
N/S
. Lon offset, min (no use)
E/W
. Altitude offset, meters (no use)
. Reference datum (W84=WGS84 W72=WGS72 S85=SGS85, P90=PE90)

WNDUAWN

GBS-GNSS satellite fault detection

$**GBS, hhmmss.ss, X.X, X.X, X.X, XX, X.X, X.X, X.X,h,h*hh<CR><LF>
1 2 3 45 6 7 8 9 10

. UTC time of GGA or GNS fix associated with this sentence

. Expected error in latitude

. Expected error in longitude

. Expected error in altitude (no use)

. ID number of most likely failed satellite (no use)

. Probability of missed detection for most likely failed satellite (no use)

. Estimate of bias in meters on most likely failed satellite (no use)

. Standard deviation of bias estimate (no use)

. GNSS System ID

10. GNSS Signal ID

GGA-Global positioning system (GPS) fix data

O©oO~NOOPrWN-=-

$**GGA,hhmmss.ss, llILII1La,yyyyy.yyy,a,x,xx,X.X,X.X,M,x.x,M,x.x,xxxx, * hh<CR><LF>

1 2 3 4 567 8 910111213 14
1. UTC of position (no use)
2. Latitude
3.N/S
4. Longitude
5. EIW
6. GPS quality indicator
7. Number of satllite in use
8. Horizontal dilution of precision
9. Antenna altitude above/below mean sealevel
10. Unit, m
11. Geoidal separation
12. Unit, m

13. Age of differential GPS data
14. Differential reference station ID
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))
GLL-Geographic position - Latitude/longitude

$**GLL, LI, a,yyyyy.yyy,a,hhmmss.ss,a,x,*hh<CR><LF>
1 2 3 4 5 67
. Latitude
.N/S
. Longitude
. E/W
. UTC of position (no use)
. Status (A=data valid V=data invalid)
. Mode indicator (A=Autonomous D=Differential S=Simulator)

NOoO O~ WN -

GNS-GNSS fix data

$**GNS,hhmmss.ss,llILIILa, L a,c--C,XX,X. X, X.X,X.X,X.X,X.X,a* hh<CR><LF>
1 2 3 4 56 7 8 910 11 1213

1. UTC of position (no use)

2. Latitude

3. N/S

4. Longitude

5. E/IW

6. Mode indicator

N=No fix A=Autonomous D=Differential P=Precise R=Real Time Kinematic
F=Float RTK E=Estimated Mode M=Manual Input Mode S=Simulator Mode

7. Total number of satellites in use

8. HDOP

9. Antenna altitude, meters

10. Geoidal separation

11. Age of differential data

12. Differential reference station ID

13. Naivgational status indicator

GRS-GNSS range residuals

$**GRS,hhmmss.sS,X,X.X, X. X, X.X,X. X, X.X,X. X, X.X,X.X,X.X,X.X,X.X,X.X,h,h*hh<CR><LF>
1 2 3 4 5
1. UTC time of the GGA or GNS fix associated with this sentence
2. Mode: O=residuals were used to calculate the position given in the matching GGA or GNS sentence
1=residuals were re-computed after the GGA or GNS position was computed

3. Range residuals for satellites used in the navigation solution.

Order should match order of satellite ID numbers in GSA.

When GRS is used, GSA and GSV aregenerally required. Null for unused fields.
4. GNSS System ID
5. Signal ID

GSA-GNSS DOP and active satellites

F$--GSA,a, X, XX XX XX XX XX, XX XK XK, XK XK XK XX, XX, XX, X. X, h*hh<CR><LF>
12 3 4 56 7

1. Mode (M=manual, forced to operate in 2=2D 3=3D mode
A=automatic, allowed to automatically switch 2D/3D)

. Mode (1=fix not available 2=2D 3=3D)

. ID number of satellites used in solution

. PDOP

. HDOP

. VDOP

. GNSS System ID

NOoO ok WN
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

GST-GNSS pseudorange noise satistics

$**GST,hhmmss.ss,X.X,X. X, X.X,X.X,X.X,X.X,X.X,*hh<CR><LF>
1 2 3 45 6738
1. UTC time of the GGA or GNS fix associated with this sentence
. RMS value of the standard deviation of the range inputs to the navigation process.
Range inputs include pseudoranges and DGPS corrections.
. Standard deviation of semi-major axis of error ellipse, (m)
. Standard deviation of semi-minor axis of error ellipse (m)
. Orientation of semi-major axis of error ellipse (degrees from true north)
. Standard deviation of latitude error, (m)
. Standard deviation of longitude error, (m)
. Standard deviation of altitude error, (m)

N

O~NO Ok~ W

GSV-GNSS satellites in view

$**GSV X, X, XX, XX, XX, XXX, XX. ........ XX, XX, XXX, Xx,h*hh<CR><LF>
I T N 1 11 ]
123 4 56 7 8 9 10

. Total number of messages (1 - 9)

. Message number (1 - 9)

. Total number of satellites in view

. Satellite ID number

. Elevation, degrees

. Azimuth, degrees true

. SNR(C/No) (NULL when not tracking)
. Second and third SVs

. Fourth SV

10. Signal ID

O©oONOOOPSAWN =

HBT-Heartbeat supervision sentence

$**HBT,x.x,A,x*hh<CR><LF>

123
1. Configured repeat interval (00.0 to 99.9(s))
2. Equipment status (A=Normal V=System fail)
3. Sequential sequence identifier (0 to 9)

HDG-Heading, deviation and variation

$**HDG,x.x,x.X,a,x.X,a*hh<CR><LF>
1 2345

1. Magnetic sensor heading, degrees

2. Magnetic deviation, degrees

3. E/W

4. Magnetic variation, degrees

5. E/W

HDM-Heading, Magnetic

$**HDM,x.x,M*hh<CR><LF>
1 2

1. Heading, degrees

2. Magnetic (M)
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

HDT-Heading true

$**HDT,xxx.x,T*hh<CR><LF>
1 2

1. Heading, degrees

2. True (T)

MSK-MSK receiver interface

$**MSK,x.x,a,x.x,a,X.Xx,X,a,*hh<CR><LF>
12 34567
1. Beacon frequency
2. Auto/manual frequency, A/IM
3. Beacon bit rate, bits/s
4. Auto/manual bit rate A/IM
5. Interval for sending $**MSS (status) in seconds
6. Channel number
7. Sentence status Flag

MSS-MSK receiver signal status

$CRMSS,32.1,43.2,312.5,100,1*hh<CR><LF>
1 2 3 45
1. Signal strength
2. Signal-to-noise ratio (SN), db
3. Beacon frequency, kHz
4. Beacon bit rate, bits/s
5. Channel number (equal to “1” or NULL for single channel receivers)

MTW-Water temperature

$**MTW, x.x,C<CR><LF>
|

1
1. Water temperature, degrees C

POS-Device position and ship dimensions report or configuration command

$**POS,cc,xx,a, X.X,X.X,X.X,a,X.X,X.X,a*hh <CR><LF>
1234 5 678 910

1. Equipment ID (IEC 61162-1 Ed.4)

2. Equipment number

3. Position validity flag (A=valid V=invalid)

4. Position X-coordinate

5. Position Y-coordinate

6. Position Z-coordinate

7. Ship’s width and length (A=valid V=invalid)

8. Ship’s width

9. Ship’s length

10. Sentence status flag (R=sentence is status report of current settings
C=sentence is a configuration command to change settings
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

RMB-Recommended minimum navigation information

$GPRMB, A x.x,L,CCCC,CCCC,XXXX.XX,a,XXXXXX.XX,a,XXX.X,XXX,XX.X,A,a*hh <CR><LF>
123 4 5 6 7 8 9 10 11 121314

. Data status (A=data valid, V=navigation receiver warning)

. Cross track error (NM)

. Direction to steer (L/R)

. Origin waypoint ID

. Destination waypoint ID

. Destination waypoint latitude

. N/S

. Destination waypoint longitude

. E/W

10. Range to destination, nautical miles

11. Bearing to destination, degrees true

12. Destination closing velocity, knots

13. Arrival status (A=Arrival circle entered or perpendicular passed, V=not entered/passed)

14. Mode indicator (A= Autonomous D= Differential mode E=Estimated (dead reckoning mode)
M=Manual input mode S=Simulator N=Data not valid)

O oONOO OGP WN-

RMC-Recommended minimum specific GNSS data

$GPRMC,hhmmss.ss,AlllLILa,yyyyy.yy,a,x.x,x.x,ddmmyy,x.x,a,a,a*hh<CR><LF>
1 2 34 5 6 7 8 9 10 111213

. UTC of position fix

. Status (A=data valid, V=navigation receiver warning)

. Latitude

. N/S

. Longitude

. E/W

. Speed over ground, knots

. Course over ground, degrees true

. Date

10. Magnetic variation, degrees E/W

11. E/W

12. Mode indicator (A= Autonomous D= Differential mode E=Estimated (dead reckoning) mode)
M=Manual input mode S=Simulator N=Data not valid)

13. Navigational status indication

O oO~NOO OGP WN-=-

Rnn-Routes

$**Rnn,c--c,c--c,c--C,e o,c--c*hh <CR><LF>
1 2 3 4 «e15

1. nn=route number

2. Origin waypoint identifier

3. Destination waypoint identifier

4. Waypoint identifier

« o Additional waypoint identifiers

15. Waypoint “n” identifier
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APPENDIX 1 DIGITAL INTERFACE (IEC 61162-1 EDITION 4 (2010-11))

RTE-Routes

$**RTE,x.x,X.X,a,c--C,c—-C,s o,c--C*hh <CR><LF>
1 23 4 5 ¢ 6
. Total number of messages being transmitted
. Message number
. Message mode (C=complete route w=working route, first listed)
. Route identifier
. Waypoint identifier

¢ o Additional waypoint indentifiers
6. Waypoint “n” identifier

abhwN -

THS-True heading and status

$**THS, xxx.x,a*hh<CR><LF>
12
1. Heading, degrees True
2. Mode indicator (A=autonomous E=estimated M=manual input
S=simulator V=data not valid)

TLL-Target latitude and longitude

$GPTLL,xx, LI, a,yyyyy.yy,a,c--c,hhmmss.ss,a,a*hh<CR><LF>

1 23 4 56 7 89
1. Target number, NULL
2. Latitude
3. N/S
4. Longitude
5. E/W
6. Target name, NULL
7. UTC of data
8. Target status, NULL

L=lost, tracked target has been lost Q=query, target in the process of acquisition
T=tracking
9. Reference target=R, NULL otherwise

VBW-Dual ground/water speed

$*VBW, X. X, X.X, X, X.X,X.X,X,X.X,X,X.X,X,  hh<CR><LF>
12345678910

1. Longitudinal water speed, knots

2. Transverse water speed, knots

3. Status: water speed, A=data valid V=data invalid

4. Longitudinal ground speed, knots

5. Transverse ground speed, knots

6. Status: ground speed, A=data valid V=data invalid

7. Stern transverse water speed, knots

8. Status: stern water speed, A=data valid V=data invalid

9. Stern transverse ground speed, knots

10. Status: stern ground speed, A=data valid V=data invalid
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VDR-Set and drift

$**VDR,x.x,T,x.x,M,x.x,N,*hh <CR><LF>
123 456

1. Direction, degrees

2. T=True (fixed)

3. Direction, degrees

4. M=Magnetic (fixed)

5. Current speed

6. N=Knots (fixed)

VHW-Water speed and heading

$GPVHW x.x,T,x.x,M,x.x,N,x.x,K,*hh <CR><LF>
12 34567 8
. Heading, degrees
. T=True (fixed)
. Heading, degrees
. M=Magnetic (fixed)
. Speed, knots
. N=Knots (fixed)
. Speed, knots
K=km/hr (fixed\

VTG-Course over ground and ground speed

VNP WN -

$GPVTG,x.x, T, x.x,M,x.x,N,x.x,K,a,*hh <CR><LF>
12 3 456 789

. Course over ground, degrees

. T=True (fixed)

. Course over ground, degrees

. M=Magnetic (fixed)

. Speed over ground, knots

. N=Knots (fixed)

. Speed over ground

. K=km/h (fixed)

. Mode indicator (A=Autonomous, D=Differential E = Estimated (dead reckoning)
M=Manual input S=Simulator N=Data not valid)

O©CoO~NOOOTHA WN -

WCV-Waypoint closure velocity

$WCV,x.x,N,c--c,a*hh<CR><LF>
1 2 3
1. Velocity component, knots
2. Waypoint identifier
3. Mode indicator (A=Autonomous, D=Differential, S=Simulator, N=Data not valid)

WNC-Distance waypoint to waypoint

$WNC,x.x,N,x.x,K,c--c,c--c*hh<CR><LF>
1 2 3 4

1. Distance, nautcal miles

2. Distance, km

3. To waypoint identifier

4. FROM waypoint identifier
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WNR-Waypoint to waypoint distance, Rhumb line

$**WNR,x.x,N,x.x,K,c--c,c--c*hh<CR><LF>
1234 5 6

1. Distance, nautcal miles

2. N (fixed)

3. Distance, km

4. K (fixed)

5. To waypoint identifier

6. FROM waypoint identifier

WPL-Waypoint location

$*WPL,lIILILa,yyyyy.yy,a,c--c*hh<CR><LF>
1 2 3 4 5

1. Waypoint latitude

2.N/S

3. Waypoint longitude

4. E/IW

5. Waypoint identifier (No use)

XTE-Cross-track error, measured

$GPXTE,A A x.x,a,N,a,*hh<CR><LF>
12 3456

1. Status: A=data valid V=LORAN-C blink or SNR warning
V=general warning flag or other navigation systems
when a reliable fix is not available

2. Status: A=data valid
V=LORAN-C cycle lock warning flag

3. Magnitude of cross-track error

4. Direction to steer, L/R

5. Units, nautical miles (fixed)

6. Mode indicator (A=Autonomous mode D =Differential mode

S = Simulator mode N = Data not valid)

ZDA-Time and date

$GPZDA,hhmmss.ss, XX, XX, XXXX,XX,XX<CR><LF>
1 23 4 56

1. UTC

2. Day

3. Month

4. Year (UTC)

5. Local zone, hours

6. Loca zone, minutes

AP-17



A-1

1G86-X-4490¢

YARGUENRY QY

JNVS JHL SI ALITVND "1ONA0Yd H3ddN JHL
40 30V'1d NI d3ddIHS 39 AVIN 1ONA0dd H3MOT 3HL ‘WALl NV HOd d31SI1 39 AVIN S3A00 ANV S3dAL OML

CERVDCY VGG R UL W B OGN IHT UL ML " SHOHUEB AL/ EfE

('ATNO 3ON3YI43Y HO4 DNIMVYA NI SNOISNINWIA ° £ Bl &< “PIE I OE )

'NOLLYOIJIO3dS A8 GININYILIA NIIE SVH LINN YNNILNY'Z
CERURTHNPIHTRIRBhFZ 0T

“IVIYALYIN JALLYLINISTHHIY 40 HIGWNN 3A0O IHL STLVOIAND %+, HLIM DNIANT HIGANN 3000
CERNEZA-TEMNOTME "RIb]OHX SR AT

01-999-9/1-000

ATAWASSY 3718v0

““““““““ *1-LEL-LL1-000
% IVANYIN NOILYTIVLSNI

N I *-0¢87 |
T EHFYFE

““““““““ *1-116-LL1-000
162 3d1N9 S .401vY¥3do

N I, *-0¢877—*+S0
g EHE)E

““““““““ *1-98L-L[1-000
% IVANYIN S . 401v43d0

N I *-0¢877—+0
01z = HIYENEH
IN3WNO0A 2R

““““““““ 00-0¢6-€v¢-100
STVIY3LVYIN NOILVTIVLISNI

[ 107€0-0¢dd
BAET

............... 00-0¢6-89¢-¥00
LI DONTINNON LSV

[ I 11110-0¢dd
WEEBE TR Y2

............... 01-0LI=€L1-100 | wg1=1

A1GNISSY 319VD

| Y-S 1 1-0€-Sd/Sd-IN1
“““““““““““““““““““ REE (-4

_ ALD ‘0N 3000/N0I Ld 149530 ANITLNO JWYN

/1 0- 1486-X-490¢

[ J560-YE1004dSEY-TN
PN (RAZO -4
00¥£0-02dD STVI¥ILVN NOILVTIVISNI BT
............... 01-¢£9-09¢-001
HIOTD ONINVITO 91
7-G21£-820-61 @
e A TEE —~(i-4rC
001 10-02d4 $314088300V He
““““““““ 00-0v8-¢¥¢-100.
S1MVd JUVdS
N 10710-0¢dS
QL &y L
SI4Vd JUVdS TP
R 00-129-£¢0-000. Al
081 ami LIND AYdSIQ
L of . *OLld9 =
T I e
““““““““ 00-0¢9-£¢0-000. .
(1) o ATENISSY VNNILNY
[ S1¢0-Yd9 ]
9510 e chaz
““““““““ 00-619-£¢0-000 .
(1) o ATENISSY VNNILNY
[ S0¢0-Yd9 ]
9510 e chaz
............... 00-£€5-0%0-000.
(h%) LIND VNNILNY
[ SL10-YdY °
— e b
LIND JA=T
[AL.Of "oN Ja09/NOILdI¥9S3a | ANI1LN0 _ JWYN

MH/#kxG | |3%—-0L 1d9

1SIT ODONIMOVd




A-2

¢586-X-440¢

YARGUENRY QY

JNVS JHL SI ALITVND "1ONA0Yd H3ddN JHL
40 30V'1d NI d3ddIHS 39 AVIN 1ONA0dd H3MOT 3HL ‘WALl NV HOd d31SI1 39 AVIN S3A00 ANV S3dAL OML

CERVDCY VGG R UL W B OGN IHT UL ML " SHOHUEB AL/ EfE

('ATNO 3ON3YI43Y HO4 DNIMVYA NI SNOISNINWIA ° £ Bl &< “PIE I OE )

'NOLLYOIJIO3dS A8 GININYILIA NIIE SVH LINN YNNILNY'Z
CERURTHNPIHTRIRBhFZ 0T

“IVIYALYIN JALLYLINISTHHIY 40 HIGWNN 3A0O IHL STLVOIAND %+, HLIM DNIANT HIGANN 3000
CERNEZA-TEMNOTME "RIb]OHX SR AT

““““““““ *1-L8L-L[1-000
% IVANYIN NOI1YTIVLSNI

N I, *-0¢8y |
g ENEYR

““““““““ *1-116-LL1-000
162 3d1N9 S .401vY¥3d0

N I *-0¢877—*+S0
g EHE)E

““““““““ *1-96L-LL1-000
% IVANYIN S . 401v43d0

[ *-0¢877—+N0
012 S HIYE N
IN3WNJ0A 2R

............... 00-0¢6-€¥¢-100
SAVIYALYN NOILVTIVLISNI

[ I 10¥€0-0¢d)
BHET

............... 00-0¢6-89¢-¥00
LIXY DONITINNON 1SV

| L1110-0¢dD
“““““““““““““““““““ WHEET Ry

_ ALD ‘0N 3000/N0I Ld 149530 ANITLNO JWYN

/1 0-¢486-X-490¢

““““““““ 01-999-9£1-000 [ yg-p=
ATAWISSY 318vD
[ J560-YE1004dSEY-TN
PN (RAZO -4
01¥€0-02d9 STVINILVW NOILVTIVISNI ST
............... 01-¢£9-09¢-001
HLOTO BNINVITD 91
7-G21£-820-61 @
e A TEE —~(i-4rC
001 10-02d4 $314088300V HO )
““““““““ 00-0v8-¢¥¢-100.
S14Vd 34vdS
| 0710-02dS @
..................................... TP
SINVd 3WVdS Ho) £
R 00-129-£¢0-000. Al
081 ﬁDi LIND AYdSIQ
Lol *0LldY —
T I e
““““““““ 00-0¢9-£¢0-000. .
(1) o ATENISSY VNNILNY
[ S1¢0-Yd9 ]
9510 e chaz
““““““““ 00-619-£¢0-000 .
(1) o ATENISSY VNNILNY
[ S0¢0-Yd9 ]
9510 e chaz
............... 00-£€5-0%0-000.
(h%) LIND VNNILNY
[ SL10-YdY °
— e b
LIND Jea=T
(ALD]  ON 3009/NOILd 149530 ANI1LN0 _ JWYN

MH/#4xN L4%—0L | d9

1SIT ODONIMOVd




£686-X-490¢
"JNVS 3HL SI ALITVND "LONAOYd ¥3ddn JHL ) o .
40 39V1d NI 3ddIHS 38 AVIW 1ONA0Yd ¥IMOT IHL 'WALI NV ¥Od4 @3LSIT 39 AVIN S3A0O ANV S3dAL OML (AINO 3FONIYI43Y O ONIMVEA NI SNOISNAWIA ° £ Bl &€ “RIFE [ OXE &)

. wegy 993 GRLWIE BN '8 -
YALGUEABEE QY LRILCYNAGR (RLEHEFUHN IR TOIEL SHOBII &R AL/ NOLLYOLI034S A8 QSN0 NI SYH LINT YANLNYZ

"L BURTHAPIHF RIRE T O

“IVIYALYIN JALLYLINISTHHIY 40 HIGWNN 3A0O IHL STLVOIAND %+, HLIM DNIANT HIGANN 3000
CERNEZA-TEMNOTME "RIb]OHX SR AT

@
<

07-999-9L1-000 | g -

ATAWASSY 3718v0

PN (RAZO -4

0¢¥€0-02¢d0 SIVIYILVN NOILVTIVISNI BHET

01-¢£9-09€-001

..................................... HL0T9 BNINV3TO @01
7-G21£-820-61 @
—« {

““““““““““““““““““““““ o o (17 4 148

001 10-0¢d4 $31408S300V EE R

00-0v8-E¥¢-100

““““““““ *T=[EL-111-000. SLivd 3dvdS
% VANV NOILYTIVLSNI L — LOPEOTOGes L
1 *—-078rr—+N| =
..................................... — ST e S1¥Vd 3uVdS Hu ) oL
““““““““ *1-116-LL1-000 ek 00-1¢9-€¢0-000 — Al
162 3019 S .401v¥3do 08l 7 Di A LINN AVTdSIQ
[ I *-0¢87y—*30 Lol *O0Lldd =
oz BHE)E 06z joEE g =
““““““““ *1-9€L-LL1-000 _00-0¢9-£¢0-000 .
% TYOANYI S .HOLY43d0 (%) oLl ATAWASSY YNNILNY
[ I *-0¢877—+N0 e [ I S1¢0-Yd9 i} e
0Lz SHIYE X _A|me§ 2 ch 2
INTWNO0a BE e | 00-619-£¢0-000 .
S0-076=C77=T00 oLl ATAWASSY YNNILNY
..................................... STVIYILYW NOILYTIVISNI [ R A Tl s
1 10¥€0-02d) 2
““““““““““““““““““““ HHET (%) ~ 00-£ES-0v0-000
............... OT-OTT-ELI-T00 | i1 _ A=Y - LN VNNV
Algwassy avo| 0 | b [ OREETEY P
| ¥-NG | 1-0E-Sd/Sd-IN1 899 uﬂwﬁuﬁ
““““““““““““““““““““ BB (L LINN JA=T
[ALD] N 3000/NOILd149S3A aNI1LN0 JWYN (ALD]  oN 3009/NOILd1¥9S3Q | ANI1LN0 _ JWYN

11 0- £586-X-490¢ W/xexG104%-0L1dd L ST T ODONIMOVdA



A-4

¥586-X-440¢

YARGUENRY QY

JNVS JHL SI ALITVND "1ONA0Yd H3ddN JHL
40 30V'1d NI d3ddIHS 39 AVIN 1ONA0dd H3MOT 3HL ‘WALl NV HOd d31SI1 39 AVIN S3A00 ANV S3dAL OML

CERVDCY VGG R UL W B OGN IHT UL ML " SHOHUEB AL/ EfE

('ATNO 3ON3YI43Y HO4 DNIMVYA NI SNOISNINWIA ° £ Bl &< “PIE I OE )

'NOLLYOIJIO3dS A8 GININYILIA NIIE SVH LINN YNNILNY'Z
CERURTHNPIHTRIRBhFZ 0T

“IVIYALYIN JALLYLINISTHHIY 40 HIGWNN 3A0O IHL STLVOIAND %+, HLIM DNIANT HIGANN 3000
CERNEZA-TEMNOTME "RIb]OHX SR AT

““““““““ *1-L8L-L11-000
Q VANV NOTLYTIVLSNI

Lol *-0¢8rr i1
g ENEYE

““““““““ *1-116-L11-000
£68 3a1N9 S .401vyido

[ I *-0877—+S0
o BHlE) %

““““““““ *1-9¢L-L11-000
Q IVANVIN S .401YY3d0

[ *-0¢8v7—+N0
0le EHIYENE X
IN3WNo0A =X

............... 00-0¢6-£¥¢-100
STVIY3LVN NOILVTIVLISNI

[ 107€0-0¢d)
HHET

_ AL.D ‘0N 3009/NO1 Ld1¥9S3d AN11100 JWYN

/1 0-¥486-X-490¢

““““““““ 01-999-9£1-000 [ yg-p=
ATAWISSY 318vD
[ J560-YE1004dSEY-TN
PN (RAZO -4
0E¥€0-02dD STVINILVW NOILVTIVISNI ST
............... 01-¢£9-09¢-001
HLOTO BNINVITD 91
7-G21£-820-61 @
e A TEE —~(i-4rC
001 10-02d4 $314088300V HO )
““““““““ 00-0v8-¢¥¢-100.
S14Vd 34vdS
| 0710-02dS @
..................................... TP
SINVd 3WVdS Ho) £
R 00-129-£¢0-000. Al
081 ﬁDi LIND AYdSIQ
Lol *0LldY —
T I e
““““““““ 00-0¢9-£¢0-000. .
(1) o ATENISSY VNNILNY
[ S1¢0-Yd9 ]
9510 e chaz
““““““““ 00-619-£¢0-000 .
(1) o ATENISSY VNNILNY
[ S0¢0-Yd9 ]
9510 e chaz
............... 00-£€5-0%0-000.
(h%) LIND VNNILNY
[ SL10-YdY °
— e b
LIND Jea=T
(ALD]  ON 3009/NOILd 149530 ANI1LN0 _ JWYN

MH/*4xNQ**—0L | d9

1SIT ODONIMOVd




A-5

FWURRuUNOD CODE NO_ 00124392000 | 20BF-X-9401 —0
TYPE CP20-03401 1/1
TEMHEEK
INSTALLATION MATERIALS
&5 £ b & RE HE B EE
NO. NAME OUTL INE DESCRIPTIONS Q'TY REMARKS
+F5RYET VRV 192 0 |
1| SELF-TAPPING SCREW @W%[ $5 5X20 SUS304 4
CODENOf
000-162-608-10
A Y9I | 195 R U
2| coNnvex & > (2o L
CODENOf
000-172-164-10

BRX/1-M EEN2BROBE. THRIYERICRHIBEMIBTHY. ELoMFA-TVET. LB, RERELYEHA,

TWO TYPES AND CODES MAY BE LISTED FOR AN ITEM. THE LOWER PRODUCT MAY BE SHIPPED IN PLACE OF THE UPPER PRODUCT.
QUALITY IS THE SAME.

(BBED~TiEIE. BEMETY ., DIMENSIONS IN DRANING FOR REFERENGE ONLY.)

FURUNO ELECTRIC CO ., LTD. 20BF-X-9401
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yhatai
テキストボックス
Y. Hatai


F“RP“O ) . D-5
| | R

&1 TABLE 1

U, TEXA(Mm) NE(M)
| DIMENSION TOLERANCE
. L €30 %15
o0 < L €100 25
%® ~ 100 < L €300 3
&
NN
1-14UNS1B / oL
RUWLE (20 4dmmico¥) 14
Fy¥F: 18143 mm P32

TRIAWEL 119 mmlt
TRIAPE : 24.17mm |

THREAD PER 25.4mm (1 INCH): 14

PITCH: 18143 mm
THREAD LENGTH: 19 mm OR MORE
PITCH DIAMETER: 24.17mm
\f/ £2 TADLE 2
B |7-TNEm) | 73T ﬁéié(kgﬂ[]Z)

TYPE CABLE LENGTH | PLAG

iy \ PA-017 | 10 IN-P-3 | 06
BEMNOTENERZ I KB, GPA-017S | 02 NC-U-3 0.15
NOTE
TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.

W o e op TYAMASAKT | o e GPA—W/ 0173

GEOED o TTaEND | L TS

APPRDVE%ar.N'O? R._Esumi I 9|\TJ_

SHE |1 WS LS NE ANTENNA UNIT

VbNo. £4384-604- L OUTLINE DRAWING

FURUNO ELECTRIC CO, LTD.



E—CEEREcEE &
.5 . ) . ; D-6
¢156
0
1-14UNS1B
RULEES4mmico &) 14
PwF: 18143 mm
ARIAMEY . 1517 mm
FRUEWE: 2417 mm
THREAD PER 25.4mm (1 INCH): 14
PITCH: 18143 mm
THREAD LENGTH: 1547 mm
PITCH DIAMETER: 247 mn
£1 TABLET
TEXA(MM) NE(MM)
DIMENSION TOLERANCE
LL50 1.5
50<KLL100 2.5
100<KLL500 +3
£0 TABLE?
B F-JNEm) | 727 |EE (kgtllX)
) TYPE CABLE LENGTH PLAG MASS
3 A0 | 10 NP3 | 0.98
1) BEMOTERETRT TS B, @PA-019S | 02 TNC-J-3 | 054
NITE GPA-000S | 02 ING-J-3 | 03¢
1, TABLE 1 INDICATES TOLERANCE OF DIMENSIINS WHICH IS NOT SPECIFIED, GPA-0P1S | 0.2 TNC-J3 | 0.92

TITLE

GPA-019/019S/0208/021S

(HEUED Whye3 HMAKT : _____ < Z iR

WPRIVED 17 /May/2013 H.MAKI | SIS

e " ANTENNA UNIT
M cad0-Go-6 [ 20-016-2106-4 OUTLINE DRAWING

FURUNO ELECTRIC CO, LTD.
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