APPENDIX 3 DIGITAL INTERFACE

VBW - Dual ground/water speed

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

1. Longitudinal water speed, knots (-99.949 - 99.949)

2. Transverse water speed, knots (-99.949 - 99.949, null)

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

4. Longitudinal ground speed, knots (-99.949 - 99.949)

5. Transverse ground speed, knots (-99.949 - 99.949, null)

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

7. Stern transverse water speed, knots (-99.949 - 99.949)

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

9. Stern transverse ground speed, knots (-99.949 - 99.949)

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

VDM - UAIS VHF data-link message

IAIVDM,x,x,X,X,5--S,X,*hh<CR><LF>
1234 5 6
1. Total number of sentences needed to transfer the message (1 to 9)
2. Message sentence number (1 to 9)
3. Sequential message identifier (0 to 9, NULL)
4. AlS channel Number (A or B)
5. Encapsulated ITU-R M.1371 radio message (1 - 63 bytes)
6. Number of fill-bits (0 to 5)

VDO - UAIS VHFG data-link own vessel report
IAIVDO,x,X,X,X,5--8,X,*hh<CR><LF>
12345 6
1. Total number of sentences needed to transfer the message (1 to 9)
2. Message sentence number (1 to 9)
3. Sequential message identifier (0 to 9, NULL)
4. AIS channel Number (A or B, NULL)
5. Encapsulated ITU-R M.1371 radio message (1 - 63 bytes)
6. Number of fill-bits (0 to 5)

VDR - Set and drift

$**VDR,x.X,T,x.X,M,x.x,N,*hh <CR><LF>
123 45 6

1. Direction, degrees (0.00 - 360.00, null)

2. T=True (fixed)

3. Direction, degrees (0.00 - 360.00, null)

4. M=Magnetic (fixed)

5. Current speed (0 - 99.99)

6. N=Knots (fixed)

VHW - Water speed and headings

$*VHW,x.x, T,x.x,M,x.x,N,x.x,K,*hh <CR><LF>
1234567 8

. Heading, degrees (No use)

. T=True (fixed, No use)

. Heading, degrees (No use)

. M=Magnetic (fixed, No use)

. Speed, knots (0.00 - 99.94)

. N=Knots (fixed)

. Speed, knots (0.00 - 99.94)

. K=km/hr (fixed)

ONO O, WN -
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APPENDIX 3 DIGITAL INTERFACE

VTG - Course over ground and ground speed

$*VTG,x.x, T,x.x,M,x.x,N,x.x,K,a,*hh <CR><LF>
12 3 456789

. Course over ground, degrees (0.00 - 360.00)

. T=True (fixed)

. Course over ground, degrees (No use)

. M=Magnetic (No Use)

. Speed over ground, knots (0.00-99.94)

. N=Knots (fixed)

. Speed over ground (0.00-99.94)

. K=km/h (fixed)

. Mode indicator (A=Autonomous, D=Differential E=Estimated (dead reckoning)
M=Manual input S=Simulator P=Precision)

O©oO~NO OGP WN-=-

ZDA - Time and date

$**ZDA, hhmmss.ss, XX, XX, XXXX,XX,XxX<CR><LF>
1 23 4 56

1. UTC (000000.00 - 235960.99)

2. Day (01 - 31)

3. Month (01 -12)

4. Year (UTC, 1970 - 2037)

5. Local zone, hours (No use)

6. Loca zone, minutes (No use)

Output sentences
For ACK, ALR and HBT see input sentences.

ABM - UAIS Addressed binary and safety related message

**ABM, X, X, X, XXXXXXXXX,X,X.X,$--S,X,*hh<CR><LF>
12 3 4 56 7 8
. Total number of sentences needed to transfer the message (1 - 9)
. Message sentence number (1 - 9)
. Message sequence identifier (0 - 3)
. The MMSI of destination AIS unit for the ITU-R M.1371 message (9 digits)
. AlS channel for broadcast of the radio message (0 - 3)
. VDL message number (6 or 12), see ITU-R M.1371
. Encapsulated data (1 - 63 bytes)
. Number of fill-bits (0 - 5)

ONOO TP, WN -~

ALC - Cyclic alert list

$**ALC, XX, XX, XX,X.X, @aaa,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 entry 1
. Alert identifier (999 or 10001 to 10999) ————  See Note
. Alert instance (null)
. Revision counter (1 to 99)
. Additional alert entries (see Note)

OCONOO O WN -

Note: Alert entry O - n: Each alert entry consists of

- Manufacturer Identifier (see ALF Manufactuer

- Alert Identifier (see ALF Alert identifier)

- Alert instance (see ALF instance)

- Revision counter (see ALF revision counter)

Each entry identifies a certain alert with a certain state.

It is not allowed that an alert entry is split between two ALC sentences.
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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 9 10 111213
. Total number of ALF sentences this message (1, 2)
. Sentence number (1, 2)
. Sequential message identifier (0 to 9)
. Time of last change (hh=00 to 23, mm=00 to 59, ss.ss=00.00 to 60.99), null
. Alert category (A=Alert category A, B=Alert category B, C=Alert
category C), null
. Alert priority (A=Alarm, W=Warning, C=Caution), null when #2 is 2.
. 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)

AP WON -

~N O

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 (hh: 00 to 23, mm: 00 to 59,
ss.ss: 00.00 to 60.99)
2. Used for proprietary alerts, defined by the manufacturer (FEC, null)
3. The alert identifier (1 to 999 or 10001 to 10999)
4. The alert instance (Null)
5. Refused alert command (A: Acknowledge)

BBM - UAIS broadcast binary message

$**BBM,x,X,X,X,XX,s--8,X,*hh<CR><LF>
12345 6 7
1. Total number of sentences needed to transfer the message (1 - 9)
2. Sentence number (1 - 9)
3. Sequential Message identifier (0 - 9)
4. AIS channel for broadcast of the radio message (0 - 3)
5. ITU-R M.1371 message ID (8 or 14)
6. Encapsulated data (1 - 63 bytes)
7. Number of fill-bits, 0 to 5

EVE - General event message

$ **EVE,hhmmss.ss,c--c,c--c*hh<CR><LF>
1 2 3
1. Event time (000000.00 - 235960.99)
2. Tag code used for identification of source of event (RA0001 - RA0010, EIO001 - EI0016,
INOOO1 - INOO186, 110001 - 110016)
3. Event description (OPERATION)

Note: This sentence is output after input has been detected from either the trackball or the
keyboard.
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OSD- Own ship data

$*0SD,53.21,A,57.89,R,12.52,R,45.67,6.78, N*hh<CR><LF>
1 2 3 4 5 6 7 8 9
. Heading, degrees true (0.00 - 359.99, null)
. Heading status (A=data valid, V=data invalid)
. Vessel course, degrees true (0.00 - 359.99, null)
. Course reference (B/M/W/R/P, null)
B=Bottom tracking log
M=Manually entered
W=Water referenced
R=Radar tracking (of fixed target)
P=Positioning system ground reference
. Vessel speed (0.00 - 999.99, null)
. Speed reference, B/M/W/R/P
. Vessel set, degrees true, manually entered (0.00 - 359.99)
. Vessel drift (speed), manually entered (0.00 - 99.99, null)
. Speed units (N=Knots)

A OWON -

© 00 ~NO O,

RSD - Radar system data
SRARSD, X. X, X.X, XX, X. X, X.X, X. X, X.X,X.X,X.X,X.X,X.X,N,H*hh <CR><LF>

12 34 5 67 8 910 111213

. Origin 1 range, from own ship (0.000 - 999) (see note 2)

. Origin 1 bearing, degrees from 0 (0.0 - 359.9) (see note 2)

. Variable range marker 1(VRM1), range (0.000 - 999)

. Bearing line 1(EBL1), degrees from 0 (0.0 - 359.9)

. Origin 2 range (0.000 - 999.9) (see note 2)

. Origin 2 bearing (0.0 - 359.9)(see note 2)

. VRM2,.9 range (0.000 - 999)

. EBL2, degrees (0.0 - 360.0)

. Cursor range, from own ship (0.000 - 999)

10. Cursor bearing, degrees clockwise from 0 (0.0 - 359.9)

11. Range scale in use (0.0625 - 120)

12. Range units (K/N/S)

13. Display rotation (see note 1)

NOTES

1 Display rotation:
C=Course-up, course-over-ground up, degrees true
H=Head-up, ship's heading(center-line) 0 up
N=North-up, true north is O up

2 Origin 1 and origin 2 are located at the stated range and bearing from own ship and provide for two
independent sets of variable range markers (VRM) and electronic bearing lines (EBL) originating
away from own ship position.

O©CoONOOOHAWN =

TLB - Target label
$**TLB,x.X,c--C,X.X,C--C,...,X.X,c--C*hh<CR><LF>
| Il | | |
1 2 3 3

1. Target number “n” reported by the device (1 - 1023)
2. Label assigned to target “n” (TT=00 - 99, AIS=000000000 - 999999999)

3. Additional label pairs

TTD - Tracked target data

**TTD,xx,xX,X,s--s,Xx*hh<CR><LF>
123 45
1. Total hex number of sentences need to transfer the message (1 - FF)
2. Hex sentence number (1 - FF)
3. Sequential message identifier (0 - 9)
4. Encapsulated trancked target data (6 bit binary-converted data)
5. Number of fill bits (0 - 5)
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TTM - Tracked target message
$RATTM,05,12.34,23.4,R,45.67,123.4,T,1.23,8.23,N,c--c,T,R,hhmmss.ss,M*hh<CR><LF>

O©oO~NOOOPSWN =

1 2 3 4 5 6 7 8 9 1011 1213

. Target number (00 to 999)

. Target distance from own ship (0.000 - 99.999)

. Bearing from own ship,degrees (0.0 - 359.9)

. True or Relative (T)

. Target speed (0.00 - 999.99, null)

. Target course, degrees (0.0 - 359.9, null)

. True or Relative

. Distance of closet point of approach (0.00 - 99.99, null)
. Time to CPA, min., "-" increasing (-99.99 - 99.99, null)

10. Speed/distance units (N=NM)

11. Target name (null)

12. Target status (L=Lost Q=Acquiring T=Tracking)
13. Reference target (R, NULL otherwise)

14. UTC of data (null)

15. Type of acquisition (A=Automatic M=Manual )

VSD - UAIS Voyage static data
$--VSD,x.x,X.X,X.X,C--C,hhmmss.ss,XX,XX,X.X,X.Xx*hh<CR><LF>

O©CONOOOHAWN =

12 3 4 5 6 78 9

. Type of ship and cargo category (0 - 255)

. Maximum present static draught (0 to 25.5 meters, null)

. Persons on-board (0 - 8191, null)

. Destination (1 - 20 characters, null)

. Estimated UTC of arrival at destination (000000.00 - 235959.99)
. Estimated day of arrival at destination (00 to 31(UTC))

. Estimated month of arrival at destination (00 to 12(UTC))

. Navigational status (0 - 15, null)

. Regional application flags (0 - 15)

APPENDIX 3 DIGITAL INTERFACE

14 15
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APPENDIX 3 DIGITAL INTERFACE

Serial Interface

Processor Unit: IEC 61162-2/1 input/output
Sensor Adapter: IEC 61162-2/1 input/output

Processor Unit: IEC 61162-1 input
Sensor Adapter: IEC 61162-1 input

TD-A «—
TD-B |
ISOGND——| LTC1535

RD-A
w08 "1 D

110 Q*

470Q

RD-H
PC-400
RD-C

* Set with jumper.
Open/close switchable.

AP-16

470 Q

RD-H AM—ZF
RD-C

PC-400 |

Processor Unit: IEC 61162-1 output
Sensor Adapter: IEC 61162-1 output

10Q &
M TD-A
—> SN65LBC172 100
A TD-B
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o V] = I1' N & , ; D-5
#1 TABLE 1
“ TEES (mm) (22 (mm)
& DIMENSION TOLERANCE
L<50 +1.5
~ 50<L<100 +2.5
A - Rg 100<L <500 +3
MR (RE: 1/ 4) 392 T /
DETAIL FOR F\X\NG(SCALE: 1/4) 37041 ~
I - P 8
> - Bt R l =
FIXING HOLES ~ s
4 | &
A 3005 ‘ 4 3 °
NAMEPLATE oS Al
2 - WA ‘
FIXING NOTCH ® ° ®
B h | He
. v
35041
3
N
#100 356 #100
] -7 A M
3 CZBJfE ENTRS %
/ P
FUSE M~
»4 Y SW=H ﬁ
MAIN SWITCH :
¢ 7 — Al¥/ :
OND. TERMINAL g;;ﬁ F1N7 @LE(TD&M
EE2
1) BENOTELAEZRIERLIICX B,
1 2) #PTHERIENY —CAZB/THEET 3,
3) BfAXYEMEB RN b ELEI-FR)N FRUEEZFERNO L,
NOTE
1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2. # MINIMUM SERVICE CLEARANCE.
3. USE M6 BOLTS OR COACH SCREWS @6 FOR FIXING THE UNIT.
W ooar/zoe TYMASAKL | ™ pSU-014/016
D o0 Mar /2014 HMAK] B LM mdwEEss
WPROEL, 4 /Mar /2014 H.MAKI AEAR=5210/5220 s, ST
W q/g W g5, WE POWER SUPPLY UNIT
DENo 03616-G01- B |®%  03-182-9106-3 QUTLINE DRAWING

FURUNO ELECTRIC CO., LTD.




=R I1] N& , ; D-6
#1 TABLE1
STEXS mm) |AE (mm)
DIMENSION TOLERANCE
o L<50 +1.5
Pt gi % 50<L<100 [ £2.5
100<L<500 +3
A (Q\
— HA0
Rs AR OUTLET
WA RSB (RE: 1/ 4) 392 /
DETAIL FOR FIXING (SCALE: 1/4) 37041 o _
2 - R l =
FIXNG HOLESN || — Sk =
. 0 y -y
° R 5IE ‘ 3 3 ¢
NAMEPLATE NS <
1]
B 2 - Bt AYIX ‘
FIXNG NOTCH \{ |® . . @
18 J
N y
35041 o
@]
o
#100 356 #100 /
# 4 Y SW =7 L EAD " 4
MAIN SW CABLE ENTRY
/ . -
ko — XA ol Lo L\r
FUSE R R ~
: Bl [@
mA
7~ AliiF SMET 7 v (BRI
N OND TERMINAL T P (INLET)
1) EENOTELAZEERLICK B,
1 2) #8TRREE N - ECAZBTEET %,
3) WMARYEMB R bELRBI-FKN MNEVRCEFRANS &,
NOTE
1. TABLE 1 INDICATES TOLERANCE OF DIMENSIONS WHICH IS NOT SPECIFIED.
2. # MINIMUM SERVICE CLEARANCE.
3. USE M6 BOLTS OR COACH SCREWS 6 FOR FIXING THE UNIT.
W o0 r/ae _TYAVASAK] o ™ pSU-015/018
D o ar /2014 HMAK] B mdgEE
WRORY, 4 Mar /2014 H_NAKI - FAR-3230S ser. Y~
W18 ™ 10 "EPOWER SUPPLY UNIT
DN 03618-G01-B | 03-183-9106-3 QUTLINE DRAWING

FURUNO ELECTRIC CO., LTD.
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