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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - DIGITAL INTERFACES -

Part 2: Single talker and multiple listeners,
high-speed transmission
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
national electrotechnical committees (IEC National Committees). The object of IEC is to promote interng

blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC|Publication(s)”).
eparation is entrusted to technical committees; any IEC National Committee interested in the subject dea
by participate in this preparatory work. International, governmental and non-governmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizati
landardization (ISO) in accordance with conditions determined by agreement™between the two organizati

nsensus of opinion on the relevant subjects since each technical ‘€¢emmittee has representation frdg
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N4
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content g
blications is accurate, IEC cannot be held responsiblé fof the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in theinhational and regional publications. Any divergence be
y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

C itself does not provide any attestation of‘conformity. Independent certification bodies provide conf
sessment services and, in some areas,*dccess to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certifieation bodies.

users should ensure that they have‘the latest edition of this publication.
liability shall attach to IEC or_its‘directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property damg
penses arising out of the -publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicati
Hispensable for the*correct application of this publication.

C draws atténtion to the possibility that the implementation of this document may involve the use
tent(s). IEC\takes no position concerning the evidence, validity or applicability of any claimed patent rig
Spect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),

P latest information, which may be obtained from the patent database available at https://patents.iec.ch

rising
tional

-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications; Technical Reports,
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e formal decisions or agreements of IEC on technical matters express; as/nearly as possible, an international

m all
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r any

htions
ween
atter.

rmity
r any

5 and
ge or

her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees|) and

I IEC

ns is

bf (a)
hts in
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hy be'tequired to implement this document. However, implementers are cautioned that this may not repiesent

. IEC

sH

all\not be held responsible for identifying any or all such patent rights.

This commented version (CMV) of the official standard IEC 61162-2:2024 edition 2.0
allows the user to identify the changes made to the previous IEC 61162-2:1998
edition 1.0. Furthermore, comments from IEC TC 80 experts are provided to explain the
reasons of the most relevant changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61162-2 has been prepared by IEC technical committee 80: Maritime navigation and
radiocommunication equipment and systems. It is an International Standard.

This second edition cancels and replaces the first edition published in 1998. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

The fext of this International Standard is based on the following documents:

alternative hardware is given in 5.1 which may now be as specified in this document or as

specified in IEC 61162-1:

the data transmission rate given in Clause 6 is now configurable. The default remain
38 400 (bits/s) but higher rates may be provided;

t

I

FC 61162-1;
brmer Annex A and Annex B have been deleted as now of historic interest.

—h

Draft Report on voting

80/1065/CDV 80/1083/RYC

S as

ne description of the data format protocol has been removed as this informatienis given in

Full Information on the voting for its approval can be found in the report on voting indicated in

the gbove table.
The Janguage used for the development of this International Standard is English.

This

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop¢d in
accordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement, avai

able

at www.iec.ch/members_experts/refdd¢cs. The main document types developed by IEQ are
desdribed in greater detail at wwwiec.ch/publications.
The committee has decided that'the contents of this document will remain unchanged unt|l the
stabllity date indicated on the IEC website under webstore.iec.ch in the data related tg the
spedific document. At this.date, the document will be
e reconfirmed,
e withdrawn, or
e revised.
|MF P A€ H A delogo-oen B B-a-€ B gocty S tes
that it contains colours which are considered to be useful for the correct understanding

of its contents. Users should therefore print this document using a colour printer.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - DIGITAL INTERFACES -

Part 2: Single talker and multiple listeners,
high-speed transmission

1 General

1

cope

This|part of IEC 61162 contains the requirements for data communication between mar
elecfronic instruments, navigation and radiocommunication equipment when-interconnecte

an a

This

bpropriate interface.

document is intended to support one-way serial data transmission from a single talk

time
d via

er to

one pr more listeners. This data is in printable ASCII form and-may-¢an include any information
as specified by approved sentences or information coded accerding to the rules for proprigtary
sentences. Typical messages-may can be from 11 to a maximum of 79 characters in lengtht and
gengrally require repetition rates up to once per 20 ms.

The Electrical definitions in this document are intended“to accommodate higher data rates|than
are gpecified in IEC 61162-1. Since there is no provision for guaranteed delivery of messpges
and pnly limited error-checking capability, it is important this document-shoeuld-be is used|with
cautfon in all safety applications.
Anngx—A—contains—alistofrelevanttMO-resolutions—and1TUrecommendations—to-whicH-this
stanglard-applies- 1

2 Normative references

The following documentsiare referred to in the text in such a way that some or all of their coptent
constitutes requirements of this document. For dated references, only the edition cited applies.
For [undated referénces, the latest edition of the referenced document (including]| any
amepdments) applies.

IEC 60945:4996, Maritime navigation and radiocommunication equipment and systems —
General requirements — Methods of testing and required test results

IEC 31162'11335, IAV'I'CIII.tI.IIIU lIaVI.yatI.UII aud IadI.UbUIIHIlulll'bcll‘l.ull CL]UI‘IJHIUHL‘ aud oyotcl S —
Digital interfaces — Part 1: Single talker and multiple listeners

ITU-T Recommendation X.27/V.11:4996, Electrical characteristics for balanced double-current
interchange circuits operating at data signalling rates up to 10 Mbits/s



This annex is removed because maintaining of the content would require publishing new editions of this standard whenever the underlaying information is changing

Based on current IEC rules these have been moved to Bibliography

Based on current IEC rules these have been moved to Bibliography

https://iecnorm.com/api/?name=18482ef21dcae8b28f55d07c6bc76fa7
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3 Terms, definitions and abbreviated terms

For t

he purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

3.1
3.1.1

talker

any-{

Note

3.1.2

listener

any-f

3.1.3

latency

time
trang

3.2
EMQ
EUT

4 Manufacturer's documentation

4.1
Opel

inten
infor

b lodl L
L

o1 4 H lalal L 1 4 H L
-V LICULTUPCTUTA. avdadllduic dl TIPS /7TWiWW.TITULTUYTUTA. UTY/

50 Online browsing platform: available at https://www.iso.org/obp

Terms and definitions

Hevice which sends data to other devices

to entry: The type of talker is identified by a two-character mnemonic as-isted in IEC 61162-1.

Hevice which receives data from another device

interval between an event and its resulting” information, including time for proces
mission and/or reception

Abbreviated terms |3
electromagnetic compatibility
equipment under test

Standard documents

rator-Installation manuals-er-other-appropriate-literature 4 provided for equipment th

ded to meet'the requirements of this document shall contain as a minimum the follg
mation:

[V

identification of the A, B and common (C) signal lines (see Figure 1);

5ing,

atis
wing

b) t

4 PR I bl
I UUtputl urive Ldpaullily do d UdiRTl,

c) a list of approved sentences, noting unused fields, proprietary sentences transmitted as a
talker, data latency and transmission interval for each sentence;

d) the load requirements as a listener;

e) a list of sentences and associated data fields that are required by, or are acceptable to, a

stener;

f) the current software and hardware revision, if this is relevant to the interface;

g) an electrical description or schematic of the listener/talker input/output circuits citing actual

C

omponents and devices used, including connector type and part number;

h) the version number and date of update of the standard for which compliance is sought;

i) list of supported baud rates (bits/s) including any limitations per each baud rate supported. |5



https://www.electropedia.org/
https://www.iso.org/obp
Added abbreviations

More appropriate name of document from the manufacturer

Data transmission rate is now configurable. The default remains as 38 400 (bits/s) but higher rates may be provided

https://iecnorm.com/api/?name=18482ef21dcae8b28f55d07c6bc76fa7
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Additional information

As latency, filtering, error handling and data transmission interval can have a serious influence

on the performance of a system, the manufacturer shall-give-careful-considerationte consider

these aspects. Documentation should include such data where applicable.

5 Hardware specification

51 General
One rtetker—and—muttipte—listeners—may—be—econnected—in—paralteloverinterconnectng—wires.
Becguse of EMC requirements, shielded cables are recommended. The number of listgners
depgnds on the output capability, the input drive requirements of the connected devices,| and
on the use of termination resistors.
Twolalternatives apply for the hardware:
1) Iethod based on 5.2 to 5.6;
2) npethod based on IEC 61162-1. |6
5.2 | Interconnecting wires
Interconnection between devices may be by means of a shielded two-conductor twistedt-pair
wire|(A, B) plus any means to secure common signal ground potential (C) for transmittind and
rece|ving devices. For this purpose, a third wire additional to the twisted pair or the inner shield
of dquble-shielded cable with insulated shields may/be used.
. J_ From internal power
Shield .
Vee f o (isol.) Isolating
H\ RS-422 power supply
Al, c |
B \ % || }I:: To internal electronics
ITU{T V.11 cl\ g
a Opto-isolator
Common Comm(;n (isol.)
Talker Listener
_
/\ \ /\ \ 1ol A
mai =iy e
\%/ / \/ J ]
a | Listeper
oA oA
Llo| g Listener LUo| g Listener
o| C o| C

5.3

Figure 1 — Talker/listener connections

Conductor definitions

IEC

The conductors referred to in this document are the signal lines A, B, C (common) and shield.

54

Electrical connection/shield requirements

All signal and common line connections A, B and C are connected in parallel.


Traditional IEC 61162-2 hardware remains one alternative. The other alternative is based on traditional IEC 61162-2. This change provides flexibility for the manufacturer to use common hardware when equipment specifications request configuration selection between IEC 61162-1 and IEC 61162-2

https://iecnorm.com/api/?name=18482ef21dcae8b28f55d07c6bc76fa7
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With single-shielded cables and a separate wire as common line C (signal ground), the shield
shall be connected to the talker chassis and shall not be connected to any listener. However,
the shield shall be continuous (unbroken) between all listeners — see Figure 1 and Figure 2 a).

With double-shielded cables and the inner shield used as common line C (signal ground), the
outer shield shall be connected to the talker chassis and shall not be connected to any listener.
However, the outer shield shall be continuous (unbroken) between all listeners — see Figure 1
and Figure 2 b).

With double-shielded cables and a separate wire as common line C (signal ground), the inner
shield_shall be connected to the talker chassis and shall not be connected to any listener.
Howegver, the inner shield shall be continuous (unbroken) between all listeners. The outer\shield
may |be connected to the chassis on either side if required — see Figure 1 and Figure.2.¢c).

The [cabling shall be designed in a way that stubs are avoided or kept as shortas possible. If
long| cables are necessary, termination at the end of the line according to ITU-T
Recgmmendation X.27/V.11 shall be considered.

Talker side Listener side

Shield terminal/cabinet

A_]- A

C =—g —= C

a) Single-shieldedycable

Shield terminal/cabinet

%@@©ﬁ%

Inner shield shall’be insulated against outer shield.

IE

b) Double-shielded cable

Shield terminal/cabinet

C =—F+ 7
N4
— T | I
Inner shield shall be insulated against outer shield.
Cabinet Cabinet
IEC

c) Double-shielded cable with separate wire

Figure 2 — Cables — Electrical shield requirements

5.5 Connector
No standard connector is specified. Wherever possible, readily available commercial

connectors shall be used. Manufacturers shall provide means for user identification of the
connections used.

5.6 Electrical signal characteristics


Not needed

https://iecnorm.com/api/?name=18482ef21dcae8b28f55d07c6bc76fa7
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Signal state definitions

The idle, marking, logical 1, OFF or stop bit state is defined by a negative voltage on line A with
respect to line B, as in IEC 61162-1.

The active, spacing, logical 0, ON or start bit state is defined by a positive voltage on line A

with

respect to line B, as in IEC 61162-1.

5.6.2 Talker drive circuits

No provision is made for more than a single talker to be connected to the bus. The drive circuit

shall
Impr

5.6.3

Mult
with
prov

elec{ronics of the listening device. Reference is made to 5.6.4 and) a sample circuit shoy

Figu

5.6.4

With
B, th
be in

5.6.5

The
grou

For
rece
B an

Data
bit ig

meet, as a minimum, the requirements of ITU-T Recommendation X.27/V.11.
pved and compatible driver circuits (e.g.-EtA TIA-485) used in a compliant way are allo

Listener receive circuits

ple listeners may be connected to a single talker. The listener's receive'Circuit shall co
ded. The input terminals A, B and C shall be electrically isolated from the rema

e 1.

Electrical isolation

n a listener, there shall be no direct electrical conhection between the signal lines A
e signal ground C or the shield to ship's mainsiground or power line. This isolation
accordance with IEC 60945.

Maximum voltage on the bus

maximum applied voltage between signal lines A and B and between either line
hd C shall be in accordance withfTU-T Recommendation X.27/V.11.

protection against miswiring*and for unintended connection to earlier talker design
ve circuit devices shall(be capable of withstanding 15 V between-either signal lines A
d between either ling and ground for an indefinite period.

Data transmission

is transmitted in serial asynchronous form in accordance with-4-2 IEC 61162-1 8. The
a startibit and is followed by data bits, least-significant-bit first as in Figure 3.

wed.

mply

ITU-T Recommendation X.27/V.11. Optional termination resistarsfor the line shajl be

ning
vn in

and
shall

and

5, all
and

first

DO D1 D2 D3 D4 D5 D& D7

— Data bits I— Stop bit
Start bit

IEC

Figure 3 — Data transmission format

The following parameters are used:

— baud rate default and required is 38 400 (bits/s), higher baud rates are allowed based on
equipment configuration setup; |5

- d

- S

ata bits 8 (D7 = 0), parity none;
top bits 1.


Clarification

Data transmission rate is now configurable. The default remains as 38 400 (bits/s) but higher rates may be provided

https://iecnorm.com/api/?name=18482ef21dcae8b28f55d07c6bc76fa7
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7 Data format protocol

IEC 61162
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. h of . 6 ‘ ;
—time-out:

Listening-devices shall-use-only-correct sentences. 9

Refe

rto IEC 61162-1.

8 Data content

This,

Refe

clause-is-identical-with-clause-6-0flEC 641621

rto IEC 61162-1. 10

Applications

Refe

rto IEC 61162-1. 10

10 Methods of testing and required test results

10.1
10.1

The
well
The

10.1

All tq
the
+35

10.2

Whe
simu

Test preparation

1 General

manufacturer shall, unless otherwise ‘agreed, set up the EUT (equipment under test) as
bs all necessary test equipment and ensure that it is operational before testing commerces.

manufacturer shall provide sufficient' technical documentation of the EUT.

2 Testing under ambient conditions

sts shall be carried out under the ambient conditions defined in the specific standard for

FUT. If no ambient conditions are defined, the temperature range between +10 °C
C shall be applied:

Test sequence

and

Fe appropriate, tests against different subclauses of this document may be carried out

[taneausly.

10.3

Standard test signals

For testing transmitting interfaces, those standard IEC 61162 sentences and proprietary
messages shall be used which the EUT transmits during normal operation.

For testing receiving interfaces of the EUT, those IEC 61162 sentences and proprietary
messages shall be applied which are received/used by the EUT during its normal operation.


This duplicate of IEC 61162-1 is replaced by a reference to IEC 61162-1

This specific reference to IEC 61162-1 is replaced by a general reference to IEC 61162-1

This specific reference to IEC 61162-1 is replaced by a general reference to IEC 61162-1
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10.4

Test of the interface

10.4.1 Electrical test of the interface

10.4.1.1 Normal operation range

For

10.44-2—Abiti £ teirctitst ithstand . | et

Betw
least
all tg
or da

10.4

The
data
insps

The
sent
occuy
high
at lo
the i

10.4

After
and/
man

Fori

compatibility of the hardware, standard tests shall be used as defined in ITU-T
Recommendation X.27/V.11. The electrical isolation of input circuits shall be checked by
inspection of the manufacturer's documentation and tests according to the values given in
IEC 60945.

1 min. Each test shall be carried out with both polarities of the applied test voltage.
sts, the function and the hardware of the interface shall be checked for any-reading e
mage.

2 Protocol test of input and output

fransmitting output of the EUT shall be checked for conformity with the coding metho
as specified in this document and the proprietary sentences of the manufacturs
pction of the manufacturer’s documentation.

een the connectors 'A’, 'B' and 'C' of the interface, a voltage of 15 V shall be applied for at

After
Frors

s of
r by

receiver of the EUT shall be tested, by connecting)it to a source which transmits all

ences which the EUT is able to receive. All sentencés shall be detected and no error
r. These tests shall be executed at least using“the default baud rate (38 400 bits/
br baud rates are provided, then these tests shallbe repeated at least for highest baud
hgest specified distance. If available, otherfaud rates and distances may be selectgq
hspector for sample testing. |[§

3 Test under maximum interfaceiworkload

activating all ports of the EUT-with the maximum number of sentences to be transm
br received, the data repetition-rate(s) shall not decrease under the value specified b
ifacturer, and the data transmission time for one sentence shall not exceed 100 ms.

nput circuits, no data-reading errors shall be detected under maximum interface work

shall
5). |If
rate
d by

itted
y the

oad.



Data transmission rate is now configurable. The default remains as 38 400 (bits/s) but higher rates may be provided
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B e e e e
Pttt Nt

resolution standardg
MO
Magfetic compass YES NO A.382(X) 180449

1802269

Gyre YES YES A4240X0) 1s0-8728
Rad} YES YES NISC64(67) IEC 609364+
Raddr (high-speed-craft) YES YES A.820(19) IEC 60936-2**
ARP) YES YES A-823(19) IEC 6087244
Echg YES YES A224041) 1S0-9875)
SbM YES Ne A-824(19) 1EC 61029
RO YES NO A-526(13)
RDH YES YES A.665(16)
IMO]
LORMN-G/CHAYKA receiver YES YES A.818(19) IEC 61075}
DEQ i YES YES A-816(19) IEC 61434
GPS YES YES A.819(19) IEc 611084t
GLY YES YES MSC 53(66) IEC 61108-2**
Differential GRS/GLONASS YES YES MSC-64(67) 1EC 61108-4**
Compined GPS/GLONASS YES YES MSC ZZ(69)* IEC 611083+
Autopilot (high-speed-crdft) YES YES A.822(19) IECASO 11674*
ECD YES YES A.817(19) IEC 614741*
* Underrevision
** Under development



This annex is removed because maintaining of the content would require publishing new editions of this standard whenever the underlaying information is changing
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1988 SOLAS Mo ITU-R INMARSAT IEC
pocelutien rocemmmmendation e Shomelonds
1 Primary-systems
A-609(15)

DSC A-3850X) 493,541,689 64097-3
—RT A524(13) RR-appendix-19 64097-7
12 A radio inctallatine A_QﬂA<40> 840Q7 8
—psE A-610(15) 493,541 84097-3
—RT A334(X) e )

A613(16)
—psc A610(45) 493;844 64097-3
—RT A334(04) 64097-9
A663(16) SbM 81097-4
A-898(1+7)
A-807(19)
A-808(19)
>k ‘ .
2 Eooms - ”
7_35 te_sﬁe cception-otmaritime
3.2 —EGGCreceiver A-664(16) SbM 61097-6
41— COSPAS-SARSAT {406 MHz) A662(16) 633 C/ST004 84097-2
AF63(18)
A-810(19)
4.2 INMARSAT A.661(16) 632 Sy e
A-812(19)
A-805(19)
6—Bhipsradartransponder{SART) A530(13) 628 810971
A-802(19)
7—RT watch receiver A383(X) 489,5683,689,1082 e
8 RT-alarm-signal A4120xH 219 61097-16
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List of comments

1 This annex is removed because maintaining of the content would require publishing new
editions of this standard whenever the underlaying information is changing

Based on current IEC rules these have been moved to Bibliography
Added abbreviations

More appropriate name of document from the manufacturer

a b WO DN

Data transmission rate is now configurable. The default remains as 38 400 (bits/s) but
figher Tates may beprovided

6 Traditional IEC 61162-2 hardware remains one alternative. The other alternative_is bpsed
on traditional IEC 61162-2. This change provides flexibility for the manufactuner td use
common hardware when equipment specifications request configuration seleftion
between IEC 61162-1 and IEC 61162-2.

7 Not needed
8 Clarification
9 This duplicate of IEC 61162-1 is replaced by a reference to |[EC 61162-1
10 | This specific reference to IEC 61162-1 is replaced by a general reference to IEC 61162-1
11 Removed as not necessary

12 Based on current IEC rules these have been moved from Clause 2
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - DIGITAL INTERFACES -

Part 2: Single talker and multiple listeners,
high-speed transmission
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
national electrotechnical committees (IEC National Committees). The object of IEC is to promote interng
-operation on all questions concerning standardization in the electrical and electronic fields. To this en
addition to other activities, IEC publishes International Standards, Technical Specifications; Technical Re|
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC|Publication(s)”).

eparation is entrusted to technical committees; any IEC National Committee interested in the subject dea
by participate in this preparatory work. International, governmental and non-governmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizati
andardization (ISO) in accordance with conditions determined by agreementbetween the two organizati

e formal decisions or agreements of IEC on technical matters express, as/nearly as possible, an interng
nsensus of opinion on the relevant subjects since each technical \¢ommittee has representation frd
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N3
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content g
blications is accurate, IEC cannot be held responsibl€ )fof the way in which they are used or fof
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in theirhational and regional publications. Any divergence be
y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

C itself does not provide any attestation ofteonformity. Independent certification bodies provide conf
sessment services and, in some areas,decess to IEC marks of conformity. IEC is not responsible fd
rvices carried out by independent certifieation bodies.

users should ensure that they have‘the latest edition of this publication.

rising
tional
d and
ports,
Their
t with
hising
bn for
ns.

tional
m all

tional
f IEC
I any

htions
ween
atter.

rmity
r any

embers of its technical committees and IEC National Committees for any personal injury, property dam
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
penses arising out of the-publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicati
Hispensable for the~correct application of this publication.

C draws atténtion to the possibility that the implementation of this document may involve the use
tent(s). IEC\takes no position concerning the evidence, validity or applicability of any claimed patent rig

rej

pect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),

liability shall attach to IEC or its‘directors, employees, servants or agents including individual experg and

ge or
) and
r IEC

ns is

bf (a)
hts in
hich

mpy be'required to implement this document. However, implementers are cautioned that this may not represent

th

latest information, which may be obtained from the patent database available at https://patents.iec.ch

sHal\not be held responsible for identifying any or all such patent rights.

. IEC

IEC 61162-2 has been prepared by IEC technical committee 80: Maritime navigation and
radiocommunication equipment and systems. It is an International Standard.

This second edition cancels and replaces the first edition published in 1998. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)

alternative hardware is given in 5.1 which may now be as specified in this document or as

S

pecified in IEC 61162-1;

the data transmission rate given in Clause 6 is now configurable. The default remains as
38 400 (bits/s) but higher rates may be provided;
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c) the description of the data format protocol has been removed as this information is given in
IEC 61162-1;

d) former Annex A and Annex B have been deleted as now of historic interest.

The text of this International Standard is based on the following documents:

ted in

Draft Report on voting
80/1065/CDV 80/1083/RVC
Full irfermation-on—the—votingfortts—approvalcanbefoundinthereporon—votingindies
the gbove table.
The Janguage used for the development of this International Standard is English.
This|document was drafted in accordance with ISO/IEC Directives, Part 2,'and developg¢d in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avai

at w
desg

The

stabllity date indicated on the IEC website under webstore.i€e.ch in the data related tg

speg
o T
o
e T

ww.iec.ch/members_experts/refdocs. The main document types~developed by IEG
ribed in greater detail at www.iec.ch/publications.

committee has decided that the contents of this document will remain unchanged unt
ific document. At this date, the document will be

pconfirmed,
ithdrawn, or

bvised.

able
are

| the
the
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - DIGITAL INTERFACES -

Part 2: Single talker and multiple listeners,
high-speed transmission

anpn

part of IEC 61162 contains the requirements for data communication between mar

elecfronic instruments, navigation and radiocommunication equipment when interconnecte

an a

This
one

bpropriate interface.

document is intended to support one-way serial data transmission from-a single talk
br more listeners. This data is in printable ASCII form and can include any informatig

spedified by approved sentences or information coded according to\the rules for propri

sent

bnces. Typical messages can be from 11 to a maximum of 79\characters in length

gengrally require repetition rates up to once per 20 ms.

The

blectrical definitions in this document are intended to aecommodate higher data rates

are gpecified in IEC 61162-1. Since there is no provision fer guaranteed delivery of mess

and

bnly limited error-checking capability, it is important-this document is used with cauti

all safety applications.

2

The

Normative references

ollowing documents are referred toin‘the text in such a way that some or all of their co

congtitutes requirements of this document. For dated references, only the edition cited apg

For
ame

IEC

undated references, the latest edition of the referenced document (including
ndments) applies.

50945, Maritime navigation and radiocommunication equipment and systems — Ge

requfrements — Methods'ef testing and required test results

IEC

b1162-1, Maritime navigation and radiocommunication equipment and systems — D

interfaces — Part.1> Single talker and multiple listeners

ITU-

I Recommendation X.27/V.11, Electrical characteristics for balanced double-cu

interchahge’ circuits operating at data signalling rates up to 10 Mbits/s

time
0 via

er to
n as
ptary
and

than
nges
DN in

htent
lies.
any

heral

fgital

rrent

3 Terms, definitions and abbreviated terms

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
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https://iecnorm.com/api/?name=18482ef21dcae8b28f55d07c6bc76fa7

3.1

3.1.

-6 - IEC 61162-2:2024 © |EC 2024

Terms and definitions

1

talker
device which sends data to other devices

Note 1 to entry: The type of talker is identified by a two-character mnemonic as listed in IEC 61162-1.

3.1.

2

listener
device which receives data from another device

3.1.

r
e

latenpcy
time|interval between an event and its resulting information, including time for_proces
trangmission and/or reception

3.2

Abbreviated terms

EMQ electromagnetic compatibility

EUT| equipment under test

4

4.1

Manufacturer's documentation

Standard documents

Instgllation manuals provided for equipment that is\intended to meet the requirements of
docyment shall contain as a minimum the followinginformation:

a)
b)
c)

4.2

dentification of the A, B and common (C)-signal lines (see Figure 1);

the output drive capability as a talker;

g list of approved sentences, noting unused fields, proprietary sentences transmitted
talker, data latency and transmission interval for each sentence;

the load requirements as a listener;

g list of sentences and associated data fields that are required by, or are acceptable
listener;

the current software and hardware revision, if this is relevant to the interface;

dn electrical description or schematic of the listener/talker input/output circuits citing a

cgomponents<and devices used, including connector type and part number;
the versionynumber and date of update of the standard for which compliance is sought

ist of~supported baud rates (bits/s) including any limitations per each baud rate suppo

5ing,

this

as a

to, a

ctual

rted.

Additional information

As latency, filtering, error handling and data transmission interval can have a serious influence
on the performance of a system, the manufacturer shall consider these aspects. Documentation
should include such data where applicable.

5

5.1

Hardware specification

General

One talker and multiple listeners may be connected in parallel over interconnecting wires.
Because of EMC requirements, shielded cables are recommended. The number of listeners
depends on the output capability, the input drive requirements of the connected devices, and
on the use of termination resistors.
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Two alternatives apply for the hardware:

1) method based on 5.2 to 5.6;
2) method based on IEC 61162-1.

5.2 Interconnecting wires

Interconnection between devices may be by means of a shielded two-conductor twisted-pair
wire (A, B) plus any means to secure common signal ground potential (C) for transmitting and
receiving devices. For this purpose, a third wire additional to the twisted pair or the inner shield
of double-shielded cable with insulated shields may be used.

J_ —_lZ|—<— From internal power

O (isol.) Isolating
RS-422 power supply

Shields
Vce J,

O c 1
\T@‘ B \ '% || }[:::To internal €lectronics
ITU{T V.11 o
l c X ne_ Opto-isolator
Common Comm(;n (isol.)
Talker Listener
]
A\ A JA\ \ 1o
S
v, ] U 72| ©
Listeher
ol A oA
g Listener g Listener
C C

IEC
Figure 1 —Talker/listener connections

5.3 Conductor definitions

The ponductors referred to in“this document are the signal lines A, B, C (common) and shield.

5.4 | Electrical connection/shield requirements

All s|gnal and camimon line connections A, B and C are connected in parallel.

With|single-shielded cables and a separate wire as common line C (signal ground), the shield
shall be connected to the talker chassis and shall not be connected to any listener. Howg¢ver,
the dhield shall be continuous (unbroken) between all listeners — see Figure 1 and Figure 2 a).

With double-shielded cables and the inner shield used as common line C (signal ground), the
outer shield shall be connected to the talker chassis and shall not be connected to any listener.
However, the outer shield shall be continuous (unbroken) between all listeners — see Figure 1
and Figure 2 b).

With double-shielded cables and a separate wire as common line C (signal ground), the inner
shield shall be connected to the talker chassis and shall not be connected to any listener.
However, the inner shield shall be continuous (unbroken) between all listeners. The outer shield
may be connected to the chassis on either side if required — see Figure 1 and Figure 2 c).

The cabling shall be designed in a way that stubs are avoided or kept as short as possible. If
long cables are necessary, termination at the end of the line according to ITU-T
Recommendation X.27/V.11 shall be considered.
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Talker side Listener side

Shield terminal/cabinet

a) Single-shielded cable

Shield terminal/cabinet

!

A
B

5.5

No
conn
conn

5.6
5.6.1

The
resp

The
with

5.6.2

e ——— — o -~
c 1Y) Jl— ¢

Inner shield shall be insulated against outer shield.

IEC

b) Double-shielded cable

Shield terminal/cabinet

C =—F+ 7
N4
— T L i~
Inner shield shall be insulated against outer shield.
Cabinet Cabinet
IEC

c) Double-shielded cable with. séparate wire

Figure 2 — Cables — Electricalshield requirements

Connector

ectors shall be used. Manufacturers shall provide means for user identification o
ections used.

Electrical signal characteristics
Signal state definitions
ect to line B, as inlEC 61162-1.

active, spacing, logical 0, ON or start bit state is defined by a positive voltage on li
respectto'line B, as in IEC 61162-1.

Talker drive circuits

standard connector is specified. WHherever possible, readily available commgrcial

the

dle, marking, logical 1, OFF or stop bit state is defined by a negative voltage on line Afwith

he A

No provision is made for more than a single talker to be connected to the bus. The drive circuit

shall

meet, as a minimum, the requirements of ITU-T Recommendation X.27/V.11.

Improved and compatible driver circuits (e.g. TIA-485) used in a compliant way are allowed.

5.6.3 Listener receive circuits

Multiple listeners may be connected to a single talker. The listener's receive circuit shall comply
with ITU-T Recommendation X.27/V.11. Optional termination resistors for the line shall be
provided. The input terminals A, B and C shall be electrically isolated from the remaining
electronics of the listening device. Reference is made to 5.6.4 and a sample circuit shown in
Figure 1.
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5.6.4 Electrical isolation

Within a listener, there shall be no direct electrical connection between the signal lines A and
B, the signal ground C or the shield to ship's mains ground or power line. This isolation shall
be in accordance with IEC 60945.

5.6.5 Maximum voltage on the bus

The maximum applied voltage between signal lines A and B and between either line and

grou

For
rece

nd C shall be in accordance with ITU-T Recommendation X.27/V.11.

brotection against miswiring and for unintended connection to earlier talker design

between either line and ground for an indefinite period.

6

Data transmission

Datal is transmitted in serial asynchronous form in accordance with IEC-61162-1. The first
a stdrt bit and is followed by data bits, least-significant-bit first as in Figure 3.

The

D

7

DO D1 D2 D3 D4 D5 D6 D7

— Data bits I— Stop bit
Start bit

IEC

Figure 3 — Data transmission format

following parameters are used:

quipment configuration setup;

- lata bits 8 (D7 = 0), parity none;

op bits 1.

Data format protocol

Refer to IEC 61162-1.

8

Ref

Data-content

IO 4400 4
n-w viritvuac

5, all

ve circuit devices shall be capable of withstanding 15 V between signal lines A and™§ and

bit is

aud rate default and required is.88400 (bits/s), higher baud rates are allowed baseld on

I U

9 Applications

Refer to IEC 61162-1.
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10 Methods of testing and required test results

10.1 Test preparation
10.1.1 General

The manufacturer shall, unless otherwise agreed, set up the EUT (equipment under test) as
well as all necessary test equipment and ensure that it is operational before testing commences.
The manufacturer shall provide sufficient technical documentation of the EUT.

10.1.2 Testing under ambient conditions

All telests shall be carried out under the ambient conditions defined in the specific staridard for
the EUT. If no ambient conditions are defined, the temperature range between #10 °C| and
+35 [C shall be applied.

10.2| Test sequence

Whefe appropriate, tests against different subclauses of this document may be carrieq out
simulltaneously.

10.3| Standard test signals

For [testing transmitting interfaces, those standard IEC*61162 sentences and propri¢tary
mess$ages shall be used which the EUT transmits during nermal operation.

For ftesting receiving interfaces of the EUT, those IEC 61162 sentences and propri¢tary
mess$ages shall be applied which are received/used by the EUT during its normal operation.

>

10.4| Test of the interface
10.4{1 Electrical test of the interface
10.4/1.1 Normal operation range

For |compatibility of the hardware, standard tests shall be used as defined in ITU-T
Recammendation X.27/V.11.)The electrical isolation of input circuits shall be checkef by
inspgction of the manufacturer's documentation and tests according to the values given in
IEC p0945.

10.4{1.2 Ability of input circuits to withstand maximum voltage on the bus

Between the(connectors 'A’, 'B' and 'C' of the interface, a voltage of 15 V shall be applied for at
leas{ 1 min_Each test shall be carried out with both polarities of the applied test voltage. After
all tgsts, the function and the hardware of the interface shall be checked for any reading efrors
or damage.

10.4.2 Protocol test of input and output

The transmitting output of the EUT shall be checked for conformity with the coding methods of
data as specified in this document and the proprietary sentences of the manufacturer by
inspection of the manufacturer’s documentation.

The receiver of the EUT shall be tested, by connecting it to a source which transmits all
sentences which the EUT is able to receive. All sentences shall be detected and no error shall
occur. These tests shall be executed at least using the default baud rate (38 400 bits/s). If
higher baud rates are provided, then these tests shall be repeated at least for highest baud rate
at longest specified distance. If available, other baud rates and distances may be selected by
the inspector for sample testing.
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10.4.3 Test under maximum interface workload

After activating all ports of the EUT with the maximum number of sentences to be transmitted
and/or received, the data repetition rate(s) shall not decrease under the value specified by the
manufacturer, and the data transmission time for one sentence shall not exceed 100 ms.

For input circuits, no data-reading errors shall be detected under maximum interface workload.
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