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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-COMMUNICATION NETWORKS -
PROFILES -

Part 5-19: Installation of fieldbuses —

Installation protiles Tor CFF 19

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "I[EC Publication(s)"). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-goyernmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,caccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have_the latest edition of this publication.

No liability shall attach to IEC ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publication
ndispensable fqr the correct application of this publication.

required.to implement this document. However, implementers are cautioned that this may not represent the |

held responsible for identifying any or all such patent rights.

is

EC draws attention to the possibility that the implementation of this document may involve the use of a patent.
EC takes no{ position concerning the evidence, validity or applicability of any claimed patent rights in respect
hereof. ‘As_of the date of publication of this document, IEC had not received notice of a patent, which may be

est

nformation, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 61784-5-19:2013. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 61784-5-19 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

This document is to be used in conjunction with IEC 61918:2018, IEC 61918:2018/AMD1:2022
and IEC 61918:2018/AMD2:2024.

This second edition cancels and replaces the first edition published in 2013. This edition
constitutes a technical revision.

Thit edition includes the following significant technical changes with respect to the previ(l)us
edition:

a) |addition of new installation profiles CP19/3 and CP19/4 in Clause 4;
b) [In Annex B, Table B.4 has been changed and Figure B.1 and Figure B.2 have‘been deletgd;
c) |Annex C is new installation profiles for CP19/3 and related references have been added;
d) |Annex D is new installation profiles for CP19/4 and related references’have been added.

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

Draft Report on, voting

65C/1281/FDIS 65C/1296/RVD

Full information on the voting for its approval can b€ found in the report on voting indicated in
thel above table.

The¢ language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives,Rart 1 and ISO/IEC Directives, IEC Supplement, availaple
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC pre
degcribed in greater detail at www-.iec.ch/publications.

A list of all parts of IEC 61784-5 series, published under the general title Industrial networks —
Prafiles — Installation of fieldbuses, can be found on the IEC website.

Tht)committee has decided that the contents of this document will remain unchanged until the
stapility date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be
e |reconfirmed,

e |withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
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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INTRODUCTION

This document is one of a series produced to facilitate the use of communication networks in
industrial control systems.

IEC 61918:20432018 and IEC 61918:2018/AMD1:2022 and IEC 61918/AMD2:2024 provide the
common requirements for the installation of communication networks in industrial control
systems. This installation profile standard provides the installation profiles of the
communication profiles (CP) of a specific communication profile family (CPF) by stating which
requirements of IEC 61918 fully apply and, where necessary, by supplementing, modifying, or
replacing the other requirements (see Figure 1).

For general background on fieldbuses, their profiles, and relationship between the installafjon
prdfiles specified in this document, see IEC 61158-1.

Eagh CP installation profile is specified in a separate annex of this documeént.. Each annex is
striictured exactly as the reference standard IEC 61918 for the benefit of the persons
repgresenting the roles in the fieldbus installation process as defined inIEC 61918 (planrjer,
insfaller, verification personnel, validation personnel, maintenance @ersonnel, administrafjon
pensonnel). By reading the installation profile in conjunction with' [EC 61918, these persons
immediately know which requirements are common for the installation of all CPs and which pre
mogdified or replaced. The conventions used to draft this docutment are defined in Clause 5.

Thé provision of the installation profiles in one standard for each CPF (for example
IEG 61784-5-19 for CPF 19) allows readers to work with standards of a convenient size.
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Thi

INDUSTRIAL-COMMUNICATION NETWORKS -
PROFILES -

Part 5-19: Installation of fieldbuses —
Installation profiles for CPF 19

Scope

s part of IEC 61784-5 specifies the installation profile for CPF 19 (MECHATROLINKTMT)

The installation profiles are specified in the annexes. These annexes are read)in conjuncfion

wit

2

Th
cor
Fo

amendments) applies.

IE(

nelworks in industrial premises
IEQ
IEQ

n IEC 61918:20432018, IEC 61918:2018/AMD1:2022 and IEC 61918:2018/AMD2:2024.

Normative references

e following documents are referred to in the text in such a way that some or all of their content
stitutes requirements of this document. For dated references), only the edition cited applies.
undated references, the latest edition of the referenced document (including any

61918:201320182, Industrial communication/networks — Installation of communicafion

61918:2018/AMD1:2022
61918:2018/AMD2:2024

NOTE For profile specific normative\teferences, see Clauses A.2, B.2, C.2, D.2.

3 | Terms, definitions and abbreviated terms

Eo

1Ed

seq

For the purposes of this document, the terms, definitions and abbreviated terms given in
IEQ 61918:2018, Clause 3, IEC 61918:2018/AMD1:2022, Clause 3 and Clauses A.3, B.3, (.3,

anq! D3,apply.

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

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

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

MECHATROLINK™ and 2-LINK™ || are trade names of YASKAWA ELECTRIC CORPORATION. This information
is given for the convenience of users of this document and does not constitute an endorsement by IEC of the
trade names holder or any of its products. Compliance to this profile does not require use of the trade names.
Use of the trade name-MECHATROLINK requires permission of the trade name holder.

The normative references of I|EC 61918:2018, Clause 2, |EC 61918:2018/AMD1:2022, Clause 2 and
IEC 61918:2018/AMD2:2024, Clause 2, apply.
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4 CPF19: Overview of installation profiles

CPF 19 consists of-twe four communication profiles as specified in IEC 61784-1 and IEC 61784-
2.

The installation requirements for CP 19/1 (MECHATROLINKTM-|1) are specified in Annex A.

The installation requirements for CP 19/2 (MECHATROLINKTM-111) are specified in Annex B.

The¢ installation requirements for CP 19/3 (2-LINK™II) are specified in Annex C.

Th¢ installation requirements for CP 19/4 (MECHATROLINKT™-4) are specified in Annex D.

5 | Installation profile conventions

The¢ numbering of the clauses and subclauses in the annexes of this docdment correspondg to
thel numbering of IEC 61918 main clauses and subclauses.

The¢ annex clauses and subclauses of this document supplement, modify, or replace fhe
respective clauses and subclauses in [IEC 61918.

WhHere there is no corresponding subclause of IEC 61918 in the normative annexes in this
dog¢ument, the subclause of IEC 61918 applies without'modification.

The¢ annex heading letter represents the installation profile assigned in Clause 4. The anpex
heading number shall represent the corresporiding numbering of IEC 61918.

EXAMPLE "Subclause B.4.4" in IEC 61784-5-19\ means that CP 19/2 specifies 4.4 of IEC 61918:2018 fand
IEC|61918:2018/AMD1:2022.

Alllmain clauses of IEC 61918 are~cited and apply in full unless otherwise stated in each
nofmative installation profile annex.

If 4ll subclauses of a (sub)clause are omitted, then the corresponding IEC 61918 (sub)clalyise
applies.

If iI a (sub)clauserit is written "Not applicable.", then the corresponding IEC 61918 (sub)clalise
dog¢s not apply.

If in a (sub)clause it is written "Addition:", then the corresponding IEC 61918 (sub)clalise
applies with the additions written in the profile.

|f iv Avlorih\nlanion tan "DA
==

i \vareit n
o U/ o STt o wWitttoT— 1T\CF

o
text of the corresponding IEC 61918 (sub)clause.

anlacac he
CPactsS

NOTE A replacement can also comprise additions.

If in a (sub)clause it is written "Modification:", then the corresponding IEC 61918 (sub)clause
applies with the modifications written in the profile.

If all (sub)clauses of a (sub)clause are omitted but in this (sub)clause it is written
"(Sub)clause x has addition:" (or "Replacement:") or "(Sub)clause x is not applicable.", then
(sub)clause x becomes valid as declared and all the other corresponding
IEC 61918 (sub)clauses apply.


https://iecnorm.com/api/?name=a6edcbfd36bfede74c8d33ce59677a4a

IEC 61784-5-19:2024 RLV © IEC 2024 -13 -

6

Conformance to installation profiles

Each installation profile within this document includes parts of IEC 61918:20432018 and
IEC 61918:2018/AMD1:2022. It-may can also include defined additional specifications.

A statement of compliance to an installation profile of this document shall be stated® as either

fem

NO

or MECHATROLINK-H4.

If t

Prqduct standards shall not include any conformity assessment aspects (including qu
mapagement provisions), neither normative nor informative, other+than provisions for prod
testing (evaluation and examination).

whtre the name within the angle brackets < > is optional and the angle brackets-are shall

Compliance-te with IEC 61784-5-19:2013-42024 for CP 19/am <name> or
Compliance-te with IEC 61784-5-19 (Ed.42.0) for CP 19/am <name>

e included. The-a m within CP 19/am shall be replaced by the profile number 1 to 24,

[E The name can be the name of the profile, for example MECHATROLINK-II, MECHATROLINK:III, Z-LIN

he name is a trade name, then the permission of the trade name holder shall be required.

hot

lity
uct
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Annex A
(normative)

CP 19/1 (MECHATROLINK™-|I) specific installation profile

A.1 Installation profile scope

Addition:

This annex specifies the installation profile for Communication Profile CRYP/1
(MECHATROLINKT™.||). The CP 19/1 is specified in IEC 61784-1.

A.2 Normative references

Addlition:

ANISH-TIA/EIA-485-A, Electrical Characteristics of Generators and Receivers for Use| in
Balanced Digital Multipoint Systems

A.3 Installation profile terms, definitions, and abbréviated terms

A.3.1 Terms and definitions

Addlition:

A.3.1.7993

C1|master

mafter device which initiates cyclic dataitransfer with slave devices

A.3.1.8094

C2|master

mafster device which initiates\message data exchange with other devices

A.3.1.8195

malster

deyice that controls the data transfer on the CP 19/1 network and initiates the media accesg of

the| slaves by sending messages and that constitutes the interface to the control system

A.3.1.8296
slajve

de

ice’that accesses the medium only after it has been initiated by the preceding master

A.3.2 Abbreviated terms

Addition:
M-II MECHATROLINK™-|
USB Universal Serial Bus

A.3.3 Conventions for installation profiles

No

t applicable.
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A.4 Installation planning

A.4.1 General

Subclause 4.1.4 is not applicable.

A.4.2 Planning requirements

A.4.2.1 Safety

A.4
A.4
A.4

No

A.4

No

A.4

No

A.4
A.4
A.4
A.4
A.4

A.4
A.4
A.4
A.4
Mo

CP

-

-2-4++—General

.2.1.2 Electric safety

213 Functional safety

applicable.

.2.1.4 Intrinsic safety

applicable.

.2.1.5 Safety of optical fibre communication systems

applicable.

2.2 Security

2.3 Environmental considerations and\EMC

.2.3.1 Description methodology

.2.3.2 Use of the described environment to produce a bill of material
2.4 Specific requirements for generic cabling in accordance with ISO/IEC-2470

11801-3

] Network capabilities

.3.1 Network topology

.3.1.1 Common description

.3.1.2 Basic physical topologies for passive networks
dificatierAddition:

19/1 network supports only passive bus topology.

A.4.3.1.3 Basic physical topologies for active networks

Not applicable.
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A.4.3.1.4 Combination of basic topologies
A.4.31.5 Specific requirements for CPs
Addition:

IEC 61784-5-19:2024 RLV © IEC 2024

CP 19/1 supports passive bus topology by daisy chain connection of devices. Passive star
topology is not supported and spurs shall not be used. Figure A.1 shows the CP 19/1 passive

bus network.

[
erminator /

[V VY|

CP

MV
\ lerminator|

Slave Slave Slave
C1 master C2 master - : :
(FA controller) (Support tool) (FA device) (FA device) e o o o o (FAdevice)
#1 #2 #15

Figure A.1 — Topology of CP 19/1 network

ong repeater is allowed as shown in Figure A.2.

Built-in
Terminators

19/1 supports interconnection of two passive bus segments by'an active bus repeater. Only

Te minaH """""" \ """"" _Hrmina or
C1 master Slave . Slave Repeater Slave . Slave Slave
#1 #m #1 #n =1 #n
Master side network | | Expanded side network
IEC
Figure A2 — Network expansion using repeater
A.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

A.4.3.2 Netwaork characteristics
A.4.3.2.1 General
A.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet
Replacéement:

Table A.1 provides values based on the template given in IEC 61918:20432018, Table 1.
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Table A.1 — Basic network characteristics for balanced cabling not based on Ethernet

Characteristic CP 19/1 (MECHATROLINK™.]1)
Basic transmission technology ANSETIA/EIA-485-A Linear bus
Length/transmission speed Segment length
m
10 Mbit/s 50 (less than 17 devices)
30 (17 devices)
Maximum capacity Max. no.
Devices/segment 17
Devices/network 32
A.4.3.2.3 Network characteristics for balanced cabling based on Ethernet
Not applicable.
A.4.3.2.4 Network characteristics for optical fibre cabling
Not applicable.
A.4.3.2.5 Specific network characteristics
Ad{lition:

The relationship between the number of devices and the maximum segment length is shown in
Table A.2 for the topology without repeater shownin Figure A.1. When two network segme|

are
de
shq
se(

Also CP 19/1\dras the minimum cable length restriction. The cable between devices shall be
least 0,5 m:
A.4.3:2:6 Specific requirements for generic cabling in accordance with ISO/IEC

combined using a repeater as shown in Figure A.2, the repeater should be counted a
ice on each segment and the number of devices available decreases by one from the va
wn in Table A.2. Thus the maximum¢{number of devices per network, which has
ments expanded by a repeater, becomeés 32 (17+17-2).

Table A.2 — Number of devices and maximum segment length

Number of-devices Max. segment length
16 or less 50 m
17 30m
18 or more Not allowed

nts
5 a
lue
\\e]

at

Z24-+9£L 11oU1T-95

A.4.4 Selection and use of cabling components

A.4.4.1 Cable selection

A.4.4.11 Common description

A.4.41.2 Copper cables

A.4.4.1.21 Balanced cables for Ethernet-based CPs

Not applicable.
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A.4.41.2.2 Copper cables for non-Ethernet-based CPs

Replacement:

Table A.3 provides values based on the template given in IEC 61918:20432018, Table 54.

Ad

Th
str

Table A.3 — Information relevant to copper cable: fixed cables

Characteristic CP 19/1

(MECHATROLINK™.r)

Nominal impedance of cable (tolerance) 130-9(=10-%) (130 £ 13) @

DCR of conductors <120 Q/km

DCR of shield -

Number of conductors 2 (twisted pair)

Shielding Yes

Colour code for conductor BK, RD

Jacket colour requirements -

Jacket material -

Resistance to harsh environment (e.g. UV, oil -
resist, LSOH)

Agency ratings -

Conductor cross-sectional area 20,16 mm? (AWG25)

Capacitance <120 nF/km

dition:

additional CP 19/1 cable specifications are shown in Table A.4. Figure A.3 shows
cture of CP 19/1 cable.

Table*A:4 — Additional cable specifications

Characteristic Constraints
Overall diameter (4,8 £0,2) mm
Conduttor Tinned annealed copper
Withstand voltage AC 1000V, 1 min
Insulation resistance 2 100 MQ/km
Attenuation 40 dB/km (at 4 MHz)
60 dB/km (at 10 MHz)

the
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Drain-wire

AWG25

Tape

trctostomn

Shield braid
IEC

Figure A.3 — Structure of cable

A.4.4.1.3 Cables for wireless installation

Not applicable.

A.4.4.1.4 Optical fibre cables

Not applicable.

A4.41.5 Special purpose balanced and optical{ibre cables
A.4.4.1.6 Specific requirements for CPs

Not applicable.

A.4.4.1.7 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 118013

A.4.4.2 Connecting hardware-selection
A.4.4.21 Common description
A.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet

Not applicable.

A.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet

Replacement:

TabletA.5 prn\lir{nc values hased on the fomplafn gi\/nn inlEC 681918:201 ’2’)(\19, Table 8

Table A.5 — Connectors for copper cabling CPs not based on Ethernet

IEC 6080
7-2 or IEC 611 ANSI/(NFPA)
IEC 6080 IEC 61076-2-101 69-8 13.5.29 R1-2007 Others
7-3
Sub-D | M12-5 with | M12-5 with | M12-n with | Coaxial | M 18 7/8-16 Open | Terminal | p.2 | Others
A-coding B-coding X-coding (BNC) UN-2B THD style block
CP 19/1 No No No No No No No No No Yes No

cause damage to the applications.

a M-l (MECHATROLINKTM-II) connector is specified in the following paragraph.

NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible and when mixed can
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Addition:

For CP 19/1 network, the CP 19/1 specific connector called M-Il (MECHATROLINK™-II)
connector shall be used. Figure A.4 and Figure A.5 show the dimensions of the M-Il device
connectors (receptacles) with single port and dual ports respectively. Figure A.6 shows the
dimensions of the M-Il cable connector (plug). M-Il connector is compatible with the USB series
"A" connector specified in Universal Serial Bus Specification Revision 2.0[3] except it has the
CP 19/1 specific latching mechanism.

Dimensions in millimetres

|—-—B,99

-
. ) HE 1

14
1028
13,1 577w

14,7 4_'84—-/— Housing

12,501 —=
1 MIN e 1 MIN
Shell o
i Yl Ik

3 = U‘ﬁl .ﬁ> L

-0—2,5
Contact 2——‘l_—l‘* 3,72

[ I~

IEC

Figure A.4 — Dimensions of single port device connector
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Dimensions in millimetres

= |

]

A E——
14,7 - 1896
125 |
Ly 1 [ il
|03 L] | _
N
= J5 \ =
2| 1562 1422 [g
| i T e 1 [
—
=== R =
gm e |1 || 1 q

IEC

Figure A.5 — Dimensions of dual ports’device connector

Dimensions in millime}res

IEC

Figur = Di i ctor
9

The M-Il cable connector has built-in inductors in a connector housing for impedance matching
between the line transceiver of a device and the transmission cable as shown in Figure A.7.
Therefore the M-Il cable connector can be used only for the connection between CP 19/1 device
and cable. It shall not be used for connections or splices within a channel.
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NC 1 é)
L1 Twisted-pair
cable
srRo- 2(

L2
SRD+ 3 CD—/W\—Q
NC 4
Connector L1,L2: (100 £ 5) nH

IEC
Figure A.7 — Cable connector with inductors

A.4.4.2.4 Connecting hardware for wireless installation

Not applicable.

A.4.4.2.5 Connecting hardware for optical fibre cabling

Not applicable.

A.4.4.2.6 Specific requirements for CPs

Not applicable.

A.4.4.2.7 Specific requirements for.generic cabling in accordance with
ISO/IEC2470211801-3

A.4.4.3 Connections within a channel/permanent link

A.4.4.31 Common description

A.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet
Not applicable.

A.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethernet

4.43.3.1 Common description

Addition:

For the CP 19/1 network any connection or splice in a channel using CP 19/1 connectors is not
allowed. Also the allowed connector type and number of connections are not defined.

A.4.43.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not applicable.

A.4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet

Not applicable.
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A.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

A.4.4.4 Terminators
A.4.4.41 Common description
A.4.4.4.2 Specific requirements for CPs

Addition:

insfalled on CP 19/1 cable connector housing and connected to the device located at the end
of the network segment. Figure A.8 shows the terminator connection in the CP 19/t caple
connector housing.

The¢ terminator resistance value shall be (130 £ 6,5) Q (min. 1/2 W). Terminators are usu;FIIy

NC 1
SRD- 2
SRD+ 3
NC 4

IEC
Figure A.8 — Terminator connection in cable connector housing

Theé network device-may can have a built-in terminator and such a device shall be installeq at
thel end of a network segment.

A.4.4.43 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

A.4.45 Device location’and connection
A.4.4.51 Commuon description

A.4.4.5.2 Specific requirements for CPs

Not applicable.

A.4.4/5:3 Specific requirements for wireless installation

Not applicable.

A.4.4.5.4 Specific requirements for generic cabling in accordance with

ISO/IEC-24702 11801-3
A.4.4.6 Coding and labelling
A.4.4.6.1 Common description
A.4.4.6.2 Additional requirements for CPs

Not applicable.
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A.4.4.6.3 Specific requirements for CPs

Not applicable.

A.4.46.4 Specific requirements for generic cabling in accordance with

ISO/IEC24702 11801-3

A.4.4.7 Earthing and bonding of equipment and devices and shielded cabling

A.4.4.71 Common description

A.4
A.4
A.4

No

A.4

No

A.4
No;

Ad

CP

nonmally directly connected to the device’s protective earth through the connector shield. If

.4.7.2 Bonding and earthing of enclosures and pathways

4.7.3 Earthing methods

.4.7.4 Shield earthing

applicable.

.4.7.41 Non-earthing or parallel RC

applicable.

.4.7.4.2 Direct
applicable:
ition:

19/1 requires direct shield earthing. The“communication shield of a CP 19/1 device

is
fhe

CP|[19/1 specific connector is used, no additional shield earthing is needed.

A.4.4.7.5 Specific requirements for CPs

Not applicable.

A.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC24702 11801-3

A.4.4.8 Storage and transportation of cables

A.4.4.8.1 Common description

A.4.4.8.2 Specific requirements for CPs

Not applicable.

A.4.4.8.3 Specific requirements for generic cabling in accordance with

ISO/IEC24702 11801-3

A.4.4.9 Routing of cables

A.4.4.91 Common description

A.4.4.9.2 Cable routing of assemblies

A.4.4.9.3 Detailed-Requirements for cable routing inside enclosures

A.4.49.4 Cable routing inside buildings

A.4.495 Cable routing outside and between buildings
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A.4.4.9.6 Installing redundant communication cables

Not applicable.

A.4.4.10 Separation of circuits
A.4.4.11 Mechanical protection of cabling components
A.4.4111 Common description

A.4.4.11.2 Specific requirements for CPs

Not applicable.

A.4.4.11.3 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

A.4.4.12 Installation in special areas
A.4.4.12.1 Common description
A.4.4.12.2 Specific requirements for CPs

Not applicable.

A.4.4.12.3 Specific requirements for generic cabling‘in accordance with
ISO/IEC-24702 11801-3

A.4.5 Cabling planning documentation

A.4.51 Common description

A.4.5.2 Cabling planning documentation for CPs
A.4.5.3 Network certification documentation

A.4.5.4 Cabling planning documentation for generic cabling in accordance with
ISO/IEC-24702 11801-3

A.4.6 Verification of.cabling planning specification
A.%5 Installation.implementation

A.5.1 General requirements
A.5.1.1 Common description

A.5.12 Installation of CPs

A.5.1.3 Installation of generic cabling in industrial premises

A.5.2 Cable installation

A.5.2.1 General requirements for all cabling types

A.5.2.1.1 Storage and installation

A.5.2.1.2 Protecting communication cables against potential mechanical damage

Replacement:

Table A.6 provides values based on the template given in IEC 61918:20432018, Table 18.
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Table A.6 — Parameters for balanced cables

Characteristic Value
Minimum bending radius, single bending (mm) 20
Bending radius, multiple bending (mm) —a
Mechanical | Pull forces (N) 24
force Permanent tensile forces (N) 13
Maximum lateral forces (N/cm) —a
Temperature range guring mstanation ("C) U 10 80
2 Depending on cable type: see manufacturer’s data sheet.

A.5.2.1.3 Avoid forming loops

A.3.21.4 Torsion (twisting)

A.§3.2.1.5 Tensile strength (on installed cables)
A.5.2.1.6 Bending radius

A.§.21.7 Pull force

A.5.2.1.8 Fitting strain relief

A.3.2.1.9 Installing cables in cabinet and enclosures
A.8.2.1.10 Installation on moving parts

A.5.2.1.11 Cable crush

A.5.2.1.12 Installation of continuous flexing cables

A.5.2.1.13 Additional instructions for the installation of optical fibre cables

Not applicable.

A.§5.2.2 Installation and routing
A.5.2.21 Common description
A.§5.2.2.2 Separation of circuits

A.5.2.3 Specific requirements for CPs

Not applicable.

A.5.2.4 Specific requirements for wireless installation

Not applicable.

A.5.2.5 Specific requirements for generic cabling in accordance with ISO/IEC-24702
11801-3
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A.5.3
A.5.3.1
A.5.3.2

A.5.3.3

Connector installation

Common description

Shielded connectors

Unshielded connectors

Not applicable.

A.5.3.4

Specific requirements for CPs

— 27 —

Addition:

Figure A.9 shows an example of wiring. See the manufacturer’s data sheet for the*assempbly

ins

Bo
the)

ructions of the M-Il connector housing.

network shall have a terminator as described in Figure A.9.

C1|master

Slave

Slave

h ends of the network shall have a terminator installed to reduce signal reflection. If ong
end devices (C1 master in this example) has a built-in terminator, onl{the other end of

Slave

= o o =]

Ta

ble A.7 shows the pin

El=ESsE=]

Shield

|2 = = =

| =Eerm =
| = = =

Figure A.9 — Wiring example

= = =
| == =

[

Terminat

assighment and wire colour coding for the CP 19/1 connector.

Table A.7 — Pin assignment and wire colour coding for CP 19/1 connector

of
the

or

IEC

A.5.3.5

Pin@assignment Signal Function Colour code
1 NC Not connected -
2 SRD- Send/Receive data- BK
3 SRD+ Send/Receive data+ RD
4 NC Not connected -
Shield braid SH Shield =

Specific requirements for wireless installation

Not applicable.

A.5.3.6

Specific requirements for generic cabling in accordance with ISO/IEC-24702

11801-3
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A.5.4

A.5.41

A.5.4.2

Addition:
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Terminator installation
Common description

Specific requirements for CPs

Both ends of a network segment shall be terminated with a CP 19/1 specific terminator. Some
device-may can have a built-in terminator inside it. Care shall be taken that only terminators at
h ends of the network segment are activated, The terminating resister is usually installed

bo

an

M-Il connector without cable as shown Figure A.10. For detail of assembly,\ s
manufacturer’s data sheet.

.5 Device installation

.5.1 Common description

.5.2 Specific requirements for CPs

applicable.

.6 Coding and labelling

.6.1 Common description

.6.2 Specific requirements for CPs

applicable.

7 Earthing.and bonding of equipment and devices and shield cabling

bclause 537-5 is not applicable.

.8

IEG,

Figure A.10 — Terminator installed in M-I cable connector

As-implemented cabling documentation

on
ee
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A.6 Installation verification and installation acceptance test

A.6.1 General
A.6.2 Installation verification
A.6.2.1 General

A.6.2.2 Verification according to cabling planning documentation

A.6.2.3 Verification of earthing and bonding

A.§.2.3.1 General
A.§.2.3.2 Specific requirements for earthing and bonding

Not applicable.

A.6.2.4 Verification of shield earthing
A.§.2.5 Verification of cabling system

A.§.2.5.1 Verification of cable routing

A.§.2.5.2 Verification of cable protection and proper strain relief
A.§.2.6 Cable selection verification
A.§.2.6.1 Common description

A.§.2.6.2 Specific requirements for CPs

Not applicable.

A.§.2.6.3 Specific requirements.for wireless installation

Not applicable.

A.§.2.7 Connector vetification
A.§.2.7.1 Common . description
A.§.2.7.2 Specific requirements for CPs

Not applicable:

A.6.2,7.3 Specific requirements for wireless installation

No app“uabh:;.

A.6.2.8 Connection verification
A.6.2.8.1 Common description
A.6.2.8.2 Number of connections and connectors

A.6.2.8.3 Wire mapping
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Terminator verification
A Common description
2 Specific requirements for CPs

Not applicable.

A.6.2.1

0 Coding and labelling verification

A.6.2.10.1 Common description

A.§.2.10.2 Specific coding and labelling verification requirements

Not applicable.

A.§.2.11 Verification report

A.§.3 Installation acceptance test

A.§.3.1 General

A.§.3.2 Acceptance test of Ethernet-based cabling

A.§.3.2.1 Validation of balanced cabling for CPs based on Ethernet

Not applicable.

A.§.3.2.2 Validation of optical fibre cabling'for CPs based on Ethernet

Notg applicable.

A.§.3.2.3 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

A.6.3.3 Acceptance test of non-Ethernet-based cabling

A.§.3.3.1 Copper cabling-for non-Ethernet-based CPs

A.§.3.3.1.1 Common. description

A.§.3.3.1.2 Specific requirements for copper cabling for non-Ethernet-based CPs

Not applicables

A.§.3.3.2 Optical fibre cabling for non-Ethernet-based CPs

Not applicable.

A.6.3.3.3 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

A.6.3.4 Specific requirements for wireless installation

Not applicable.

A.6.3.5

A.7

Acceptance test report

Installation administration

Subclause 7.8 is not applicable.
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A.8 Installation maintenance and installation troubleshooting

A.8.1 General

A.8.2 Maintenance

A.8.3 Troubleshooting

A.8.4 Specific requirements for maintenance and troubleshooting

Addition:
For CP 19/1 network, typical problems are given in Table A.8 in addition |to
IEC 61918:20432018, Table 22.
Table A.8 — Typical problems in a network with balanced cabling
Problem Most probable cause Corrective action
Communication errors occurred at Failure of the slave device and no Replace|thie slave device
thg specific slave device error on communication line
Communication errors occurred at Cable disconnection right after the Replace the cable
allthe slave devices connected after | specific slave device
a gpecific slave device - -
Incorrect insertion of cable Insert the cable connector securely
connector
Communication errors occurred at Slave device failure or Cable failure |Locate faulty device, cable or
rarjJdom slave device connection and replace it
Terminator failure Insert terminator securely or replgce
it
EMC influence/from other device Check and reduce noise in systen
Communication errors occurred at Malfunction*due to ambient Correct thermal condition of faulty
rarjdom device or a specific device temperature rise device or replace it
in & few minutes to several hours
aftpr system start up
Theé CP 19/1 employs a daisy chain linear bus topology. Therefore, a failure of one slavg or

cal
de
If t
thig

le—may—cause causes communication errors on successive slaves. To locate the fallty

ice, divide the network' segment by moving the terminator location as shown in Figure A.
ne divided segment'still has a communication error, the faulty device or cable is includeq
segment. Divide this segment again until the unique faulty device is located.

11.
in
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Figure A.11 — Division of network segment by changing terminator location
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B.1

Annex B
(normative)

CP 19/2 (MECHATROLINK™-|II) specific installation profile

Installation profile scope

Addition:

This annex specifies the installation profile
(MECHATROLINK™-]II). The CP 19/2 is specified in IEC 61784-1.

for Communication

B.2 Normative references
B.3 Installation profile terms, definitions, and abbreviated terms
B.3.1 Terms and definitions
B.3.2 Abbreviated terms
Ad{lition:
IMI Industrial mini 10
B.3.3 Conventions for installation profiles
Not applicable.
B.4 Installation planning
B.4.1 General

Subclause 4.1.4 is not applicable.

Profile

CPRY

0/2

B.4.2 Planning-requirements
B.4.2.1 Safety

B.4.2.1.1 General

B.4.2(1:2 Electric safety
B.4.2.1.3 Functional safety

Not applicable.

B.4.2.1

4 Intrinsic safety

Not applicable.

B.4.2.1

.5 Safety of optical fibre communication systems

Not applicable.


https://iecnorm.com/api/?name=a6edcbfd36bfede74c8d33ce59677a4a

- 34 - IEC 61784-5-19:2024 RLV © IEC 2024

B.4.2.2 Security
B.4.2.3 Environmental considerations and EMC
B.4.2.3.1 Description methodology

B.4.2.3.2 Use of the described environment to produce a bill of material

B.4.2.4 Specific requirements for generic cabling in accordance with ISO/IEC-24702

11801-3
B.4-3—Network capabitities
B.4.3.1 Network topology
B.4.3.1.1 Common description
B.4.3.1.2 Basic physical topologies for passive networks
Not applicable.
B.4.3.1.3 Basic physical topologies for active networks

B.4.3.1.4 Combination of basic topologies

Not applicable.

B.4.3.1.5 Specific requirements for CPs
Ad{lition:

CP|119/2 (MECHATROLINK™-III) supports~fihear and star topologies. Ring topology is

hot

supported. Each CP 19/2 devices shall be*eonnected through the crossover cable described in

IEQ 61918:201432018, Annex H.

B.4.3.1.6 Specific requireménts for generic cabling in accordance with
ISO/IEC-24702 1-801-3

B.4.3.2 Network characteristics

B.4.3.2.1 General

B.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet
Not applicable.
B.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Reptacement:

Table B.1 provides values based on the template given in IEC 61918:20432018, Table 2.
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Table B.1 — Network characteristics for balanced cabling based on Ethernet

B.4

No

B.4

No

B.4

B.4
B.4
B.4
B.4
B.4

Re

Ta

Characteristic CP 19/2
Supported data rates (Mbit/s) 100
Supported channel length (m) ? 100
Number of connections in the channel (max.) 2:® 4
Patch cord length (m) @ 100
Channel class per ISO/IEC-24702 11801-3 (min.) P D
Cable category per ISO/IEC-24702 11801-3 (min.) © 5
Connecting HW category per ISO/IEC-24702 11801-3 5
(min.)
Cable types As needed for application

a8 SeeB.4.4.3.2.

are applicable.

¢ For additional information see IEC 61156 series.

b For the purpose of this table the channel definitions of ISO/IEC24702 11801-3

.3.2.4 Network characteristics for optical fibre cabling

applicable.

.3.2.5 Specific network characteristics

applicable.

.3.2.6 Specific requirements for‘generic cabling in accordance with
ISO/IEC-24702 11801-3

4 Selection and use of cabling components

4.1 Cable selection

411 Common description

4.1.2 Copper cables

4.1.21 Balanced cables for Ethernet-based CPs

blacement;

ple’B+2 provides values based on the template given in IEC 61918:20432018, Table 4.
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Table B.2 — Information relevant to copper cable: fixed cables

Characteristic CP 19/2
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 52 Q/km
DCR of shield -
Number of conductors 4
Shielding Yes

Colour code for conductor

BU, WH, OG, YE

Table B.3 provides values based on the template given in IEC 61918:20432018, Table 5.

Jacket colour requirements

Jacket material

Resistance to harsh environment (e.g. UV, oil resist,
LSOH)

Agency ratings

blacement:

Table B.3 — Information relevant to coppér cable: cords

Characteristic CP 19/2
Nominal impedance of cable (tolerance) (100 £ 15)Q
DCR of conductors <52 Q/km
DCR of shield -
Number of conductors 4
Length 100 m
Shielding Yes

Colour code for conductor

BU, WH, OG, YE

Jacket colour requirements

Jacket material

Resistanceto harsh environment (e.g. UV, oil resist,
LSOH)

Agency-ratings

B.4.4.1,2:2 Copper cables for non-Ethernet-based CPs
Not applicable.

B.4.4.1.3 Cables for wireless installation

B.4.4.1.4 Optical fibre cables

Not applicable.

B.4.4.1.5
B.4.4.1.6

Special purpose balanced and optical fibre cables

Specific requirements for CPs

Not applicable.
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B.4.4.1.7

B.4.4.2
B.4.4.2.1
B.4.4.2.2

ISO/IEC24702 11801-3

Replacement:

Common description

37—

Connecting hardware selection

Specific requirements for generic cabling in accordance with

Connecting hardware for balanced cabling CPs based on Ethernet

Table B.4 provides values based on the template given in IEC 61918:20432018, Table 7.

Table B.4 — Connectors for balanced cabling CPs based on Ethernet

IEC 61076-2- Others|
IEC 60603-7 series 2 IEC 61076-3-106 P IEC 61076-3-117 ® |IEC 61076-2-101 109 IEC 61076}3-
122
shielded | unshielded Var. 1 Var. 6 Var. 14 M12-4 with M12-8 with IMI
D-coding X-coding connectof ©
CP |IEC 60603- No No No No No Yes No See-thd
1942 17-3 following
Addition es

b Housings to protect connectors.

2 |For IEC 60603-7 series, the connector selection is based on the desired chanfiet performance.
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CP 19/2 defines three types of connectors, modular connector specified in IEC 60603-7-3 and
IMI (Industrial Mini 10) connector specified IEC 61076-3-122, and M12-4 connector specified
IEC 61076-2-101.

B.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet

Not applicable.
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B.4.4.2.4 Connecting hardware for wireless installation

Not applicable.

B.4.4.2.5 Connecting hardware for optical fibre cabling

Not applicable.

B.4.4.2.6 Specific requirements for CPs

Nofeappheable-

B.4.4.2.7 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

B.4.4.3 Connections within a channel/permanent link

B.4.4.3.1 Common description

B.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet

B.4.4.3.3 Copper cabling connections and splices for CPs hot based on Ethernet

Not applicable.

B.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernetf

Not applicable.

B.4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet

Not applicable.

B.4.4.3.6 Specific requireménts for generic cabling in accordance with
ISO/IEC-24702 11801-3

B.4.4.4 Terminators

Not applicable.

B.4.4.5 Device location and connection

B.4.4.5.1 Common description

B.4.4,5.2 Specific requirements for CPs

No appiibabic:.

B.4.4.5.3 Specific requirements for wireless installation

Not applicable.
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B.4.4.5.4 Specific requirements for generic cabling in accordance with

ISO/IEC24702 11801-3

B.4.4.6 Coding and labelling

B.4.4.6.1 Common description

B.4.4.6.2 Additional requirements for CPs

B.4.4.6.3 Specific requirements for CPs

Nof=appticatte:

B.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC24702 11801-3

B.4.4.7 Earthing and bonding of equipment and devices and shielded cabling

B.4.4.7.1 Common description

B.4.4.7.2 Bonding and earthing of enclosures and pathways

B.4.4.7.3 Earthing methods

B.4.4.7.4 Shield earthing

Not applicable.

B.4.4.7.4.1 Non-earthing or parallel RC

Not applicable.

B.4.4.7.4.2 Direct

Nofapplicable:

Ad{lition:

CP[19/2 (MECHATROLINK™-111) requires direct shield earthing. The communication shield of

a @P 19/2 device is normally directly connected to the device’s protective earth through the

connector shield. If the CP 19/2 specific connector is used, no additional shield earthfing

installation is needed.

B.4.4.7.5 Specific requirements for CPs

Not applicable.

B.4 4T ith
ISO/IEC-24702 11801-3

B.4.4.8 Storage and transportation of cables

B.4.4.8.1 Common description

B.4.4.8.2 Specific requirements for CPs

Not applicable.

B.4.4.8.3 Specific requirements for generic cabling in accordance with

ISO/IEC24702 11801-3
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B.4.4.9 Routing of cables

B.4.4.9.1 Common description

B.4.4.9.2 Cable routing of assemblies

B.4.4.9.3 Detailed-Requirements for cable routing inside enclosures
B.4.4.9.4 Cable routing inside buildings

B.4.4.9.5 Cable routing outside and between buildings

B.4.4.9.6 Installing redundant communication cables

Not applicable.

B.4.4.10 Separation of circuits

B.4.4.11 Mechanical protection of cabling components
B.4.4.11.1 Common description

B.4.4.11.2 Specific requirements for CPs

Not applicable.

B.4.4.11.3 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

B.4.4.12 Installation in special areas
B.4.4.12.1 Common description
B.4.4.12.2 Specific requirements fok CPs

Not applicable.

B.4.4.12.3 Specific requirements for generic cabling in accordance with
ISO/IEC2470211801-3

B.4.5 Cabling planning documentation

B.4.5.1 Common description

B.4.5.2 Cabling planning documentation for CPs
B.4.5.3 Network certification documentation

B.4.54 Cabling planning documentation for generic cabling in accordance with

ISOHEC24702113801-3
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B.4.6 Verification of cabling planning specification
B.5 Installation implementation

B.5.1 General requirements
B.5.1.1 Common description
B.5.1.2 Installation of CPs
B.5-4-3 trstattati ” . bHra-imrdastriat .

B.j.2 Cable installation

B.§.2.1 General requirements for all cabling types

B.§.2.1.1 Storage and installation

B.§.2.1.2 Protecting communication cables against potential me¢hanical damage
Replacement:

Table B.5 provides values based on the template given in IEC-61918:20432018, Table 18.

Table B.5 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) |26 mm

Bending radius, multiple bending (mm) See manufacturer’s
data sheet

Mechanical | pull forces (N) 101 N
force

Permanent tensile’forces (N) 58 N

Maximum lateral forces (N/cm) Not defined

Temperature range during installation (°C) 0 to 80

B.3.2.1.3 Avoid forming loops

B.§.2.1.4 Torsion (twisting)

B.§.2.1.5 Fensile strength (on installed cables)
B.5.2.1.6 Bending radius

B.§3.24.7 Pull force

B.5.2.1.8 Fitting strain relief

B.5.2.1.9 Installing cables in cabinet and enclosures

B.5.2.1.10 Installation on moving parts

B.5.2.1.11 Cable crush

B.5.2.1.12 Installation of continuous flexing cables

B.5.2.1.13 Additional instructions for the installation of optical fibre cables

Not applicable.
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B.5.2.2 Installation and routing

B.5.2.2.1 Common description

B.5.2.2.2 Separation of circuits

B.5.2.3 Specific requirements for CPs

Not applicable.

B.5.2.4 Specific requirements for wireless installation

Not applicable.

B.§.2.5 Specific requirements for generic cabling in accordance with ISOHEC-24742
11801-3

B.§.3 Connector installation

B.§.3.1 Common description

B.§.3.2 Shielded connectors

B.3.3.3 Unshielded connectors

Not applicable.

B.§3.3.4 Specific requirements for CPs

Addition:

Table B.6 shows the pin assignment and wite colour coding for CP 19/2 modular connector and

IMI| connectors, and Table B.7 shows th& pin assignment and wire colour coding for CP 1P/2

M1R connectors specified in B.4.4.2.2., The channel between CP 19/2 devices shall be crpss

ov4g

straight through cable shall be used to maintain cross over connection on the whole channg

r cable as specified in this table ™If a cable is added to a channel for connections or splic

Table B.6 — Pin assignment and wire colour coding for CP 19/2 modular
and IMI connector

es,

Signal Function Color code Pin
One end Other end
XD+ Transmit Data+ BU 1 3
TXD- Transmit Data- WH 2 6
RXD+ Receive Data+ oG 3 1
RXD Roceive Datg YE 8 2
SH Shield Shield braid
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Table B.7 — Pin assignment and wire colour coding for CP 19/2 M12 connector

Signal Function Color code Pin
One end Other end

TXD+ Transmit Data+ BU 1 2
TXD- Transmit Data- WH 3 4
RXD+ Receive Data+ oG 2 1
RXD- Receive Data- YE 4 3

B.§.3.5 Specific requirements for wireless installation

B.9.4 Terminator installation

Not applicable.

B.§.5 Device installation

B.§.5.1 Common description

B.§.5.2 Specific requirements for CPs

Not applicable.

B.§.6 Coding and labelling

B.§.6.1 Common description

B.§5.6.2 Specific requirements for CPs

Not applicable.

B.§.7 Earthing and bonding of equipment and devices and shield cabling

Subclause 5.7.5 is not applicable.

B.§.8 As-implemented cabling documentation

B.6 Installation verification and installation acceptance test

B.§.1 General

B.§.2 Installation verification

B.6.2.1 General

B.6.2.2 Verification according to cabling planning documentation

B.6.2.3 Verification of earthing and bonding

B.6.2.3.1 General

B.6.2.3.2 Specific requirements for earthing and bonding

Not applicable.
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B.6.2.4 Verification of shield earthing

B.6.2.5 Verification of cabling system

B.6.2.5.1 Verification of cable routing

B.6.2.5.2 Verification of cable protection and proper strain relief
B.6.2.6 Cable selection verification

B.6.2.6.1 Common description

B.§.2.6.2 Specific requirements for CPs

Not applicable.

B.§.2.6.3 Specific requirements for wireless installation

Not applicable.

B.§.2.7 Connector verification
B.§.2.7.1 Common description
B.§.2.7.2 Specific requirements for CPs

Not applicable.

B.§.2.7.3 Specific requirements for wireless{installation

Not applicable.

B.§.2.8 Connection verification

B.§.2.8.1 Common description

B.§.2.8.2 Number of conngctions and connectors
B.§.2.8.3 Wire mapping

B.§.2.9 Terminator verification

Not applicable.

B.6.2.10 Coding and labelling verification

B.§.2.10.1 Common description

B.6.990.2  Seeeifi ’ Llabeli fioati .

Not applicable.

B.6.2.11 Verification report

B.6.3 Installation acceptance test

B.6.3.1 General

B.6.3.2 Acceptance test of Ethernet-based cabling

B.6.3.2.1 Validation of balanced cabling for CPs based on Ethernet

Subclause 6.3.2.1.3 is not applicable.
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B.6.3.2.2 Validation of optical fibre cabling for CPs based on Ethernet

Not applicable.

B.6.3.2.3 Specific requirements for generic cabling in accordance with
ISO/IEC-24702 11801-3

B.6.3.3 Acceptance test of non-Ethernet-based cabling

Not applicable.

B.§.3.4 Specific requirements for wireless installation

Not applicable.
B.§.3.5 Acceptance test report
B.T Installation administration

Subclause 7.8 is not applicable.

B.$ Installation maintenance and installation troubleshooting

Subclause 8.4 is not applicable.
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Annex C
(normative)

CP19/3 (Z-LINK™ [I) specific installation profile

C.1 Installation profile scope

Addition:

Thi
Th

C.1

C.1

C.3
Ad

C.3
At

C.3
C.3
No

C.4
Su

C.4
C.4
C.4

s annex specifies the installation profile for Communication Profile CP 19/3 (Z-LIN%&K
b CP 19/3 is specified in IEC 61784-1. Q}/

&
N

B Installation profile terms, definitions, and abbreviated téjﬁs

P Normative references

| Terms and definitions ,<\%

©
<</C)
N

bpology using a tap to branch the trunk line and @gspur line

Dition:

11 T-Branch

.2 Abbreviated terms S\\§\
] Conventions for installation p es

applicable. . ®$
4\

.4 Installation planning{:\'o
O

N\
1 General C)

-

bclause 4.1.4 is 'agpplicable.

.2 PIan@g requirements
.21 fety

2&) General
N\
2

C.

1.2 Electrical sarety

C.4.213 Functional safety

Not applicable.

C.4.21.4 Intrinsic safety

Not applicable.

C.4.21.5 Safety of optical fibre communication systems

Not applicable.
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C.4.2.2 Security

C.4.2.3 Environmental considerations and EMC

C.4.2.3.1 Description methodology

C.4.2.3.2 Use of the described environment to produce a bill of material

C.4.2.4 Specific requirements for generic cabling in accordance with

C.4
C.4
C.4
C.4
No

Cc.4
Mo

CP

C.4
Ad

CP

C.4
Ad

CP

ISO/IEC 11801-3

” Net I bititi A
.3.1 Network topology Q}/
.3.1.1 Common description Q('l/b‘
.3.1.2 Basic physical topologies for passive networks Qq/
N
applicable. 7
pp b‘fo

.3.1.3 Basic physical topologies for active networks '<\(b
dification: Q(b

19/3 network supports 3 types of topologies, about Ii%@\, T-branch and Point-to-point.
.3.1.4 Combination of basic topologies QQQ

I N\
ition: ‘\&

19/3 network supports combination to@ogies which consists of linear and T-branch.

N

.3.1.5 Specific requirement\’?gbr CPs

ition: \.O
N

QS
19/3 supports active t \Iogy by linear, T-branch and combination of linear and T-brapch

and Point-to-point for@’mection of devices. Figure C.1 shows the CP 19/3 active networks].

(F

C1 master
A controller)
14

C2 master C2 master Slave Slave
-=--- | (FA controller or ; ===

\Q/ (FA controller or

SUPpPOrtiool) Supporttoot) (EA dﬂm#Z ) (EA dﬂm#
#1 ’J_‘ #m ’J_‘ 7
C2 master Slave
(FA controller or (FA device)
Support tool)
#2 #1

IEC

Figure C.1 — Topology of CP 19/3 combination of linear and T-branch network

For the power supply, the network of CP19/3 supports the topology that connects the power
adaptor to supply power within the network. The power adaptor can be connected to any place.
Figure C.2 shows an example of the power adaptor connections.
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C1 master
(FAcontroller) }— | Power [ }— W —— | Tap|[ }——|Tap[}F— =  [—--=---
adaptor —!_I_\
| N
. A02 mtasltler Slave . Slave
(FA controller or (FA device) (FA device)
Support tool) #2 #n
#1

Power
source c2 t

master

(FA controller or (FASéae\ceice)
Support tool) #1
HD

IEC

Figure C.2 — Topology of CP 19/3 network example with Power adaptor

C.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
C.4.3.2 Network characteristics
C.4.3.2.1 General
C.4.3.2.2 Network characteristics for balanced cabling-not based on Ethernet
Thble C.1 — Basic network characteristics for balancgd eabling not based on Etherné¢t
Characteristic CP 19/3 (Z-LINK™ 1I)
Basic transmission technology TIA-485-A Linear bus
Length/transmission speed Length between nodes
m
4 Mbit/s, 8 Mbit/s, 16 Mbit/s, 24 Mbit/si(32 Mbit/s 50
Maximum capacity Max. no.
Devices/network 14
C.4.3.2.3 Network charagteristics for balanced cabling based on Ethernet
Nof applicable.
C.4.3.2.4 Network characteristics for optical fibre cabling
Nof applicables
C.4.3.2.5 Specific network characteristics
The fefationship between the number of devices and maximum length between devices is shqwn
in Fable-€4-
C.4.3.2.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

C.4.4 Selection and use of cabling components

Cc.4.41 Cable selection

C.4.411 Common description

Addition:

The network of CP19/3 uses two types of cables: 6-conductor and 8- conductor cables.
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C.4.41.2 Copper cables
C.4.41.21 Balanced cables for Ethernet-based CPs

Not applicable.

C.4.41.2.2 Copper cables for non-Ethernet-based CPs

Replacement:

Characteristic CP 19/3 (Z-LINK™ 1I)
Nojminal impedance of cable (tolerance) signal (120 + 12) Q for signal wire
Atfenuation Signal 1,16 dB/ 50 m (at 1 MHz)

2,55 dB/ 50 m (at 4 MHZz§
4,05 dB/ 50 m (at 8 Mkz)
4,68 dB/ 50 m (at\p0 MHz)
6,17 dB/ 50 i (at 16 MHz)
6,97 dB/ 5@m (at 20 MHz)
7,854B#50 m (at 25 MHz)
884 4B/ 50 m (at 31,25 MHz)
12,97 dB/ 50 m (at 62,5 MHz)
17,17 dB/ 50 m (at 100 MHz)

DJR of conductors signal, < 140 Q/km for signal wire

Auxiliary signal

power depends on conductor size
DJR of shield -
Number of conductors 6
Shlelding Yes
Cojour code for conductor OR, BK, BN, GY, RD, BL

Jagket colour requirements -

Jatket material —

Refistance to harsh gnyironment (e.g. UV, oil resist, LSOH) -

AgEency ratings —

Copductor cposS-sectional area —

Capacitarice -
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Table C.3 - Information relevant to 8-conductor copper cable

Characteristic CP 19/3 (Z-LINK™ II)
Nominal impedance of cable (tolerance) signal (120 £ 12) Q for signal wire
Attenuation Signal 1,16 dB/ 50 m (at 1 MHz)

(
2,55 dB/ 50 m (at 4 MHz)
4,05 dB/ 50 m (at 8 MHz)
4,68 dB/ 50 m (at 10 MHz)

8. 17 dB/ EQ m (ot 18 ME=Z)
T A} 7

6,97 dB/ 50 m (at 20 MHz)
7,85 dB/ 50 m (at 25 MHz)

8,84 dB/ 50 m (at 31,25 MHz)
12,97 dB/ 50 m (at 62,5 MHZ)
17,17 dB/ 50 m (at 100 \1k)

DJR of conductors signal, < 145,6 Q/km for sighal wire

Auxiliary signal

power depends on'sonductor size
DR of shield -
Number of conductors 8
Shlelding Yés
Cojour code for conductor OR, BK, BN, GY, RD, BL, YE, WT

Jagket colour requirements —

Jagket material —

Rekistance to harsh environment (e.g. UV, oil resis{rK30H) —

Aggncy ratings -

Copductor cross-sectional area —

Capacitance -

Ad¢lition:

Th¢ additional CP_19Q/8 cable specifications are shown in Table C.4. Figure C.3 and Figure
shaw the structyre.af CP 19/3 cable.

Table C.4 — Additional cable specifications

Characteristic Constraints
Conductor Tinned annealed copper
Withstand voltage AC 500 V, 1 min
Insulation resistance > 10 MQ/km
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Signal: AWG26
Sheath

Power: AWG26-AWG16

Inclusions

Braided shietd — - -
Auxiliary signal: AWG26 EC A

Figure C.3 — Structure of 6-conductor cable

Sheath

Auxiliary signal: AWG26

Signal: AWG26

Signal: AWG26 |
e

tape

shielding tape
gfap Inclusions

Braided shield
Power: AWG26-AWG16

9\0\ IEC
<

Figure C.4 - Strd&xre of 8-conductor cable

N

. R
C.4.41.3  Cables for wireless ifstallation
xO
Not applicable. N~

.\O
C4.41.4 Optical fib g%ables

Not applicable. O®

C.4.41.5 Q&sbial purpose balanced and optical fibre cables

C.4.41.6 pecific requirements for CPs
No Q}a%able.
AN
c4.41.7 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
C.4.4.2 Connecting hardware selection
C4.4.21 Common description

Figure C.5 show the connection for linear network and the connection for T-branch network
patterns using connectors.
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Male Female Male

Female

D [l  ——cccecae
| Male Male
Female —» Female

Female
Male

D | oo~
D Male Without connector

Without connector

whdg
D: [
T: T

Co
shd
cha

C.4

No

C.4

Re

Ta

re
evice
ap
Figure C.5 — Connection for linear network
hnection of device with original connectors and connection of devickwithout connectors|

.4.2.2 Connecting hardware for balanced cabling 'CPs based on Ethernet

applicable.

.4.2.3 Connecting hardware for coppeteabling CPs not based on Ethernet

blacement:
ble C.5 provides values based on.thg“template given in IEC 61918:2018, Table 8.

Table C.5 — Connectots’for copper cabling CPs not based on Ethernet

Original connector Female

IEC

as

wn in Figure C.5 are also available. The original connector to beAiSed shall have the electric
racteristics equivalent to those described in this document. Ip either case, cables specified
in this document shall be used.

IEC 6080
7-2 or IEC 6116| ANSI/(NFPA)
IEC 6080 IEC.61076-2-101 9-8 T3.5.29 R1-2007 Others
7-3
M12,8 with M12-12 with| M12-n with | Coaxial 7/8-16 Open | Terminal | 2Z-LINK |
Sub-D | "A dading | A-coding | X-coding | (BNC) | M '8 |uN-2B THD| style block na | Othprs
CP [19/3 No Yes No No No No No No No Yes Yds

NO
mix

[E For M12-8 and M12-12 connectors, there are many applications using these connectors that are not compatible and
bd caus&rdamage to the applications.

YK Il connector is specified in the following paragraph.

hen

Addition:

For CP 19/3 network, CP 19/3 specific connector shall be used. Figure C.6, Figure C.7 and
Figure C.8 show the dimensions of the 6 pin device connectors. Figure C.9, Figure C.10 and
Figure C.11 shows the dimensions of the 8 pin device connector. Figure C.12 and Figure C.13
show the dimensions of the cable 6 pin connectors. Figure C.14 and Figure C.15 shows the
dimensions of the cable 8 pin connector. Table C.6 shows the electric characteristics of 6 pin
connector. Table C.7 shows the electric characteristics of 8 pin connector.
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\<</ Figure C.7 — Dimensions of device 6 pin connector
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Figure C.10 - D@sions of ejector for device 8 pin male connector
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Figure C.11 — Dimensions of device 8 pin female connector
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Figure C.14 — Dimensions of cable 8 pin male connector
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()

Figure C.15 — Dimensions of cable 8 pin female connector

Table C.6 — Electric characteristics of 6pin connector

IEC

Characteristic

value

Maximum rated voltage

125V

Maximum rated current

2.0 A@QAWG#16-22(Cable sgldering type)
1,5 A@QAWG#H24
0,5 A@AWGH#28

Contact Resistance

Termiinal’20 mQ max

Shell 50 mQ max

Withstand voltage

AC500 V/1min

Insulation resistance

100 MQ

Operating temperature

-40 to +85 degree

Table C.7 — Elee¢tric characteristics of 8pin connector

Characteristic

value

Maximum rated*v0ltage

125V

Maximuniated current

2.0 A@QAWG#16-22(Cable soldering type)
1,5 AQAWGH#H24
0,5 A@QAWGH#28

Contact Resistance

Terminal 20 mQ max

Shell 50 mQ max

Withstand voltage

AC500 V/1 min

frsutation Tesistance

o0 M

Operating temperature

-40 to +85 degree

C.4.4.24

Not applicable.

C.44.2.5

Not applicable.

Connecting hardware for wireless installation

Connecting hardware for optical fibre cabling
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C.4.4.2.6 Specific requirements for CPs

Not applicable.

c.4.4.27 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.43 Connections within a channel/permanent link

C.4.4.31 Common description

C.4.4.3.2 Balanced cabling connections and splices for CPs based on EthernetA
C.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethéa}ét

™
Nof applicable. (19(1/
C.4.4.3.4 Optical fibre cabling connections and splices for CPs baag% on Ethernef
@/
b‘/
RS

C.4.4.3.5 Optical fibre cabling connections and splices f /\93 not based on
Ethernet

Nof applicable.

O
Not applicable. g\\<</
O
C.4.4.3.6 Specific requirements for generic c<§(ing in accordance with
ISO/IEC 11801-3 Q
N
C4.4.4 Terminators S\\}
%

C.4.4.41 Common description N
C.4.4.4.2 Specific requirements@or CPs

Ky
Adiition: xO

N-
The¢ terminator resistancﬁéﬁe shall be (120 £ 6) Q (min. 1/2W). Terminators are usually
insfalled on CP 19/3 network device.

C.4.4.4.3 Sp @ requirements for generic cabling in accordance with
| C 11801-3

.

C.4.4.5 <§Vice location and connection
C.4.4. % Common description

C.4

Not applicable.

C.4.4.5.3 Specific requirements for wireless installation

Not applicable.

C.4.45.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
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C.4.4.6 Coding and labelling

C.4.4.6.1 Common description

C.4.4.6.2 Additional requirements for CPs
C.4.4.6.3 Specific requirements for CPs
Not applicable.

C.4.4.6.4 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3 A
C.4.4.7 Earthing and bonding of equipment and devices and shielded cablinQ}/
C.4.4.71 Common description Q‘Lb‘
C.4.4.7.2 Bonding and earthing of enclosures and pathways '\O_)q/
C.4.4.7.3  Earthing methods b‘fo'
C.4.4.7.4 Shield earthing '<\%
C.4.4.7.4.1 Non-earthing or parallel RC C)(b
Not applicable. g\\<</

O

C.4.4.7.4.2 Direct QQ
Addlition: \Q
| S

CP]19/3 (Z-LINK™ [I) requires direct shielé\%arthing. The communication shield of a CP 1P/3
deyice is normally directly connected to e device’s protective earth through connector shigld.
If §P 19/3 specific connector is used, additional shield earthing installation is needed.

K\
C.4.4.7.5 Specific requirem@ts for CPs
Nof applicable. C}\O

C.4.4.7.6 Specifi quirements for generic cabling in accordance with
ISO/I@ 1801-3

C.4.4.8 St e and transportation of cables
C.4.4.81 O%ommon description
C.4 4@.2 Specific requirements for CPs

Notapplicable.

C.4.4.8.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
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C.4.4.9 Routing of cables

C.4.49.1 Common description

C.4.49.2 Cable routing of assemblies

C.4.493 Requirements for cable routing inside enclosures
C.4.49.4 Cable routing inside buildings

C.4.4.9.5 Cable routing outside and between buildings

C.4.4.9.6 Installing redundant communication cables

Nof applicable.

C.4.4.10 Separation of circuits

C.4.4.11 Mechanical protection of cabling components
C.4.411.1 Common description (bb(
C.4.4.11.2 Specific requirements for CPs Q)'<\

Not applicable. C)
X

ISO/IEC 11801-3

QO
N

C.4.4.12 Installation in special areas

QO
C4.4121 Common description \(\Q,
C.4.4.12.2 Specific requirements f&k’éPs
| @
Not applicable. N\
xO

ISO/IEC 11
C.4.5 Cabling pla@n’g documentation
C.4.5.1 Comnjofi description

C.4.5.2 K‘Qﬁng planning documentation for CPs
C.4.5.3 %Qetwork certification documentation

C.4.411.3 Specific requirements for generic ca%i@ in accordance with

C.4.4.12.3 Specific requjr??lents for generic cabling in accordance with

C.4 {4/ Cabling planning documentation for generic cabling in accordance with

ISOAECT1801T-3

C.4.6 Verification of cabling planning specification
C.5 Installation implementation

C.5.1 General requirements
C.5.1.1 Common description
C.5.1.2 Installation of CPs

C.5.1.3 Installation of generic cabling in industrial premises
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C.5.2 Cable installation

C.5.21 General requirements for all cabling types

C.5.2.1.1 Storage and installation

C.5.2.1.2 Protecting communication cables against potential mechanical damage

Replacement:

Table C.8 provides values based on the template given in IEC 61918:2018, Table 18.

3

Table C.8 — Parameters for balanced cables Q}/
Characteristic Value ~ b‘
Me(f:hanical Minimum bending radius, single bending a ‘(1>)
orce (mm) "9 .
Bending radius, multiple bending (mm) aQ\/
Pull forces (N) o‘b‘"
Permanent tensile forces (N) '\/\Ua
Maximum lateral forces (N/cm) ~ b ) a
Temperature range during installation (°C)\<'</V a
2 Depending on cable type: see manufacturer’s data(%‘he\et

X
QO
L

C.3.21.3 Avoid forming loops A
QO

C.8.21.4 Torsion (twisting) Q

\(\

C.3.2.1.5 Tensile strength (on insg’h‘ed cables)

C.§.2.1.6  Bending radius A\Q

xO
C.3.21.7 Pull force \j:

O

C.3.2.1.8 Fitting strainrelief

C.5.2.1.9 Installi\&c’ables in cabinet and enclosures
C.3.2.1.10 I sGﬂation on moving parts

c.5.2.1.11 ble crush
OQG

C.5 .2.1@ Installation of continuous flexing cables

C.1 .2@’.13 Additional instructions for the installation of optical fibre cables

Not applicable.

C.5.2.2 Installation and routing
C.5.2.2.1 Common description
C.5.2.2.2 Separation of circuits
C.5.2.3 Specific cable installation requirements for CPs

Not applicable.
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C.5.2.4 Specific requirements for wireless installation

Not applicable.

C.5.2.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.5.3 Connector installation

C.5.3.1 Common description
C.8.3.2 Shielded connectors
C.5.3.3 Unshielded connectors
Not applicable.

C.3.3.4 Specific requirements for CPs

Ad{lition:

Table C.9 and Table C.10 shows the pin assignment and wire “colour coding for CP 1P/3
connectors.

Table C.9 — Pin assignment and wire colour codinxg for CP 19/3 6 pin connector

Colour code
pin assignment signal fufiction
Standard

1 VCC pewer supply Orange
2 ov GND Black

auxiliary signal
3 AUXx (positive) Brown
4 AUX— auxiliary signal Gra

(negative) y

5 SRD+ transmission Red

signal (positive)
6 SRD— transmission Blue

signal (negative)

Table CA0— Pin assignment and wire colour coding for CP 19/3 8 pin connector

pin assignment signal function Colour code

1 VCC power supply Orange

2 (Y GND Black

3 AUX+ auxiliar_y_signal Brown
(positive)

4 AUX— auxiliary _S|gnal Gray
(negative)

5 SRD1+ transmiss_i(_)n signal Red
(positive)

6 SRD1- transmissio_n signal Blue
(negative)

7 SRD2+ transmiss_ign signal Yellow
(positive)

8 SRD2- transmissio_n signal White
(negative)
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C.5.3.5 Specific requirements for wireless installation

C.5.3.6 Specific requirements for generic cabling in accordance with ISO/IEC
11801-3

C.5.4 Terminator installation

Not applicable.

Cc.45 Device installation A
C.3.5.1 Common description Qy
C.3.5.2 Specific requirements for CPs Qq,b‘
Not applicable. N *

pp (0,'\0_)
C.5.6 Coding and labelling b‘,
C.3.6.1 Common description ,<\%

C.3.6.2 Specific requirements for CPs

Not applicable.

Q(b
X
O
C.3.7 Earthing and bonding of equipment andévices and shield cabling
Subclause 5.7.5 is not applicable. N\
& O

Cc.j4.8 As-implemented cabling docu@tation

C.6 Installation verification a&\@ﬁnstallation acceptance test

xO
C.q.1 General \{‘
‘\O
Cc.4.2 Installation verng\ation

c.4.2.1 General @ ’
@)

Cc.6.2.2 VerifiEgtlon according to cabling planning documentation
Cc.6.2.3 ication of earthing and bonding

O
. @ General

c..2.3
C.E.X%/.Z Specific requirements for earthing and bonding

Not applicable.
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C.6.2.4 Verification of shield earthing

C.6.2.5 Verification of cabling system

C.6.2.5.1 Verification of cable routing

C.6.2.5.2 Verification of cable protection and proper strain relief
C.6.2.6 Cable selection verification

C.6.2.6.1 Common description

C.6.2.6.2 Specific requirements for CPs

Nof applicable.

C.6.2.6.3 Specific requirements for wireless installation

Nof applicable. ,
b0

Cc.q.2.7 Connector verification /\%

C..2.7.1 Common description '\

C.§.2.7.2  Specific requirements for CPs \<<,C)

Nog applicable.

C.6.2.7.3 Specific requirements for wweleiQ?stallatlon
Nof applicable. s\\}

. S %‘
C.4.2.8 Connection verification $

C.4.2.8.1 Common descriptionk\g

s\O
C.4.2.8.2 Number of conn@c ions and connectors
C.4.2.8.3 Wire mappiﬁg\\

C.4.2.9 Termlnaé\&rerlflcatlon
No apphcableQ

C.§.2.10 §Tiing and labelling verification

Common description

C.€.2.1Q)$
c.e.\z;Sﬁ;.a - i " labelli ficati :

Not applicable.

C.6.2.11  Verification report

C.6.3 Installation acceptance test

C.6.3.1 General

C.6.3.2 Acceptance test of Ethernet-based cabling

C.6.3.2.1 Validation of balanced cabling for CPs based on Ethernet

Subclause 6.3.2.1.3 is not applicable.
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C.6.3.2.2 Validation of optical fibre cabling for CPs based on Ethernet

Not applicable.

C.6.3.2.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.6.3.3 Acceptance test of non-Ethernet-based cabling

Not applicable.

C.4.3.4 Specific requirements for wireless installation \%
Not applicable. VQ‘
C.4.3.5 Acceptance test report (19
%.
C.T Installation administration (o"\
b‘/
Subpclause 7.8 is not applicable. '<\%
©
C.83 Installation maintenance and installation tro\%@%hooting
LN
Subclause 8.4 is not applicable. Q O
L
N
<
S&
®
xO
<
>
>
W
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Annex D
(normative)

CP 19/4 (MECHATROLINK™-4) specific installation profile

D.1 Installation profile scope

Addition:

This annex specifies the installation profile for Communication Profile CPN
(MECHATROLINK™-4). The CP 19/4 is specified in IEC 61784-2. Q}/

&
N

D.3 Installation profile terms, definitions, and abbreviated t&)‘hs

«‘bb‘

D.2 Normative references

D.3.1 Terms and definitions

D.3.2 Abbreviated terms

\<</C)

Addlition: s\

IMI Industrial Mini 10 QQ
R

A\
D.3.3 Conventions for installation proflel)@
Not applicable. $\\S\
R\
D.4 Installation planning
&

D.4.1 General \\

Subpclause 4.1.4 is not applicable.

D.4.2 PIannmqpqmrements
D.4.2.1 @

D.4.2.1. 1% General

D.4 {4, Electrical safety

D/4

D.4.2.1.3 Functional safety

Not applicable.

D.4.2.1.4 Intrinsic safety

Not applicable.

D.4.2.1.5 Safety of optical fibre communication systems

Not applicable.



https://iecnorm.com/api/?name=a6edcbfd36bfede74c8d33ce59677a4a

- 68 — IEC 61784-5-19:2024 RLV © IEC 2024

D.4.2.2 Security

D.4.2.3 Environmental considerations and EMC

D.4.2.3.1 Description methodology

D.4.2.3.2 Use of the described environment to produce a bill of material

D.4.2.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.4-3—Network capabitities A
D.4.3.1 Network topology Q}/
D.4.3.1.1 Common description (Lb‘

Q
D.4.3.1.2 Basic physical topologies for passive networks 0,)
Not applicable. (o’

W
D.4.3.1.3 Basic physical topologies for active networks /\%

(b

D.4.3.1.4 Combination of basic topologies

Not applicable. \<</

D.4.3.1.5 Specific requirements for CPs QQ
Adflition: Q

s\\‘f
CP[19/4 (MECHATROLINK™-4) supportsQ@!ear and star topologies. Ring topology is

IEG 61918:2018, Annex H. X%
4\

D.4.3.1.6 Specific reqmrem@ts for generic cabling in accordance with
ISO/IEC 11801- a&

D.4.3.2 Network chargﬁterlstlcs

D.4.3.2.1 Gene@‘k&

D.4.3.2.2 étg;&rk characteristics for balanced cabling not based on Ethernet

No applic@.‘

D.4 3<(2§9 Network characteristics for balanced cabling based on Ethernet

sugported. Each CP 19/4 devices sha&ﬁe connected through crossover cable described

hot
in

Repracement.

Table D.1 provides values based on the template given in [IEC 61918:2018, Table 2.
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Table D.1 — Network characteristics for balanced cabling based on Ethernet

D.4

No

D.4

No

D.4

D.4
D.4
D.4
D.4

D.4.

Re

Ta
Ta

Characteristic CP 19/4
Supported data rates (Mbit/s) 100 and 1 000
Supported channel length (m) P 100
Number of connections in the channel (max.) @° 8
Patch cord length (m) @ 100
Channel class per ISO/IEC 11801-3 (min.) P D
Cable category per ISO/IEC 11801-3 (min.) © 5
Connecting HW category per ISO/IEC 11801-3 (min.) 5
Cable types As needed for application

2 See D.4.4.3.2.

b For the purpose of this table the channel definitions of ISO/IEC 118013\ are
applicable.

¢ For additional information see IEC 61156 series.

.3.2.4 Network characteristics for optical fibre cabling

applicable.

.3.2.5 Specific network characteristics

applicable.

.3.2.6 Specific requirements for geéneric cabling in accordance with

ISO/IEC 11801-3

4 Selection and use of cablinfg components

4.1 Cable selection

4.1.1 Common deskgription

4.1.2 Copper tables

4.1.2.1 Balahced cables for Ethernet-based CPs
blacement:

ble D-2"and Table D.3 provide values based on the template given in IEC 61918:20

e’ 4%
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Table D.2 - Information relevant to copper cable: CP 19/4 type A fixed cables

Characteristic CP 19/4
(MECHATROLINK™-4) Type A
Cable
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 52 Q/km
DCR of shield -
Number of conductors 4
Shielding Yes
Colour code for conductor BU, WH, OG, YE
Jacket colour requirements -
Jacket material -
Resistance to harsh environment (e.g. UV, oil -
resist, LSOH)
Agency ratings -

Table D.3 - Information relevant to copper cable: CP19/4 type B fixed cables

Characteristic CP 19/4
(MECHATROLINK™-4) Type B
Cable
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors <260 Q/km
DCR of shield -
Number of conductors 8
Shielding Yes
Colour code for conductor BU,BU/WH, GR,GR/WH,

0G,0G/WH, BR,BR/WH

Jacket colour requirements -

Jacket material —

Resistancegtteyharsh environment (e.g. UV, oil -
resist, LSOH)

Agencyratings -

Replacgiment: Table D.4 and Table D.5 provide values based on the template given| in
IEC 61948:2018, Table 5.
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Table D.4 - Information relevant to copper cable: CP 19/4 type A fixed cords

Characteristic CP 19/4
(MECHATROLINK™-4) Type A
Cord
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 52 Q/km
DCR of shield -
Number of conductors 4
Length 100 m
Shielding Yes
Colour code for conductor BU, WH, OG, YE
Jacket colour requirements -
Jacket material -
Resistance to harsh environment (e.g. UV, oil -
resist, LSOH)
Agency ratings -

Table D.5 — Information relevant to copper cable: GP 19/4 type B fixed cords

Characteristic CP 19/4
(MECHATROLINK™-4) Type B
Cord

Nominal impedance of cable (tolerance) (100 £ 15) Q

DCR of conductors < 260 Q/km

DCR of shield -

Number of conductors 8

Length 100 m

Shielding Yes

Colour code for gonductor BU,BU/WH, GR,GR/WH,
0G,0G/WH, BR,BR/WH

Jacket coldurirequirements -

Jacket'material -

Resistance to harsh environment (e.g. UV, oil -

fesist, LSOH)

Agency ratings -

D.4.41.2.2 Copper cables for non-Ethernet-based CPs

Not applicable.

D.4.4.1.3 Cables for wireless installation

Not applicable.

D.4.4.1.4 Optical fibre cables

Not applicable.

D.4.4.1.5 Special purpose balanced and optical fibre cables
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D.4.4.1.6 Specific requirements for CPs

Not applicable.

D.4.4.1.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.4.4.2 Connecting hardware selection

D.4.4.2.1 Common description

D.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet A
Replacement: Qy

Table D.6 provides values based on the template given in IEC 61918:2018, Tap@r}'

Table D.6 — Connectors for balanced cabling CPs based o a‘) ernet

Series IEC 60603-7 b IEC 61076- IEC 6107 b{ IEC 6107 | IEC 6107J6-
series @ IEC 61076-3-106 3-117 O e2100 3-122
\
shielded | unshielded Var. 1 Var. 6 Var. 14 M1 with M12-8 IMI
L Qj;oding with connectpr
<</ X-coding with Tyge
N
« M 1
gp IEC 6060 No No No I\Q O Yes Yes Yes
19/4 3-7-3
o <
IEC 6060 \}
3-7-5 ‘\
(0.2
N
a8 | For IEC 60603-7 series, the connector selecti%\is based on the desired channel performance.
b | Housings to protect connectors. Q)
Q\
xO

D.4.4.2.3 Connecting ha@ware for copper cabling CPs not based on Ethernet
N
Not applicable. C)

D.4.4.2.4 Con ﬁg hardware for wireless installation

Not applicable .
N

D.4.4 O Connecting hardware for optical fibre cabling

No q‘dzable
&

D.4.4.2.6 Specific requirements for CPs

Not applicable.

D.4.4.2.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
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D.4.4.3 Connections within a channel/permanent link

D.4.4.3.1 Common description

D.4.4.3.2

D.4.4.3.3

Not applicable.

Balanced cabling connections and splices for CPs based on Ethernet

Copper cabling connections and splices for CPs not based on Ethernet

D.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet
Nof applicable. Q§
D.4.4.3.5 Optical fibre cabling connections and splices for CPs not baseleh

Ethernet (19
Nof applicable. '\O_y

4

D.4.4.3.6 Specific requirements for generic cabling in accorc&sbée with

ISO/IEC 11801-3 ,<\
D.4.4.4 Terminators C)(b
Not applicable. g\\<</

O
D.4.4.5 Device location and connection QQ
D.4.4.5.1 Common description \Q
N
D.4.4.5.2 Specific requirements for%@
Not applicable. $\'
.\@
D.4.4.5.3 Specific requirem@t for wireless installation
Not applicable. . N~
pp \Q

D.4.4.5.4 Specific,requirements for generic cabling in accordance with

|som&§¥| 801-3
D.4.4.6 Co 'ng)and labelling
D.4.4.6.1 OQeommon description
D.4. @ Additional requirements for CPs

D.4

4.6
.&3 Specific requirements for CPs

Not applicable.

D.4.4.6.4 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
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D.4.4.7 Earthing and bonding of equipment and devices and shielded cabling

D.4.4.71 Common description

D.4.4.7.2 Bonding and earthing of enclosures and pathways

D.4.4.7.3 Earthing methods

D.4.4.7.4 Shield earthing

Not applicable.

D.4

No

D.4
Ad

CP
CP
shi

D.4

No

D.4

D.4
D.4
D.4

No

D.4

D.4

D.4

D.4

.4.7.4.1 Non-earthing or parallel RC Q§
applicable. ™
N4
.4.7.4.2 Direct (1/
N

Dition: (o/

19/4 (MECHATROLINK™-4) requires direct shield earthing. The’\%mmunication shield g¢f a
19/4 device is normally directly connected to the device’s protgﬁ\&ve earth through connegtor

eld. If CP 19/4 specific connector is used, no additional shie@) rthing installation is need

&

O
applicable. QQ

.4.7.5 Specific requirements for CPs

.4.7.6 Specific requirements for gen@\@cabling in accordance with
ISO/IEC 11801-3 o

4.8 Storage and transportatio&gg‘\cables
.4.8.1 Common descriptioQ\Q

.4.8.2 Specific requirglﬁ‘ocats for CPs
applicable. C}\O

.4.8.3 Spec@kquirements for generic cabling in accordance with
ISO{I) 11801-3

4.9 1g of cables

.4.9.1 O Common description

4\Q§2’ Cable routing of assemblies

Eed.

D.4.4.9.3 Requirements for cable routing inside enclosures

D.4.49.4 Cable routing inside buildings

D.4.4.9.5 Cable routing outside and between buildings

D.4.4.9.6 Installing redundant communication cables

Not applicable.

D.4.4.10 Separation of circuits
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D.4.4.11 Mechanical protection of cabling components
D.4.4.11.1 Common description
D.4.4.11.2 Specific requirements for CPs

Not applicable.

D.4.4.11.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.4.4.12 Installation in special areas A
D.4.4.121 Common description Qy
™
D.4.4.12.2 Specific requirements for CPs Qq/
Not applicable. '\Q)q/
4
D.4.4.12.3 Specific requirements for generic cabling in accordasg@with
ISO/IEC 11801-3 ,\%
N
D.4.5 Cabling planning documentation C)Q)
D.4.5.1 Common description s\\<(/

D.4.5.2 Cabling planning documentation for CPQ O
D.4.5.3 Network certification documentatiOIQQ

N\
D.4.5.4 Cabling planning documentation\*f}r generic cabling in accordance with
ISO/IEC 11801-3 %)
$
D.4.6 Verification of cabling plam@ag specification

N\
D.% Installation implemen@on

. oF
D.§.1 General reqmre@&s

D.5.1.1 Common description

D.§3.1.2 Instal&@n of CPs

D.§.1.3 I@I’ation of generic cabling in industrial premises

D.§.2 @Ie installation

D.f «/C) General requirements for all cabling types

D.5.2.1.1 Storage and installation
D.5.2.1.2 Protecting communication cables against potential mechanical damage

Replacement:

Table D.7 provides values based on the template given in [IEC 61918:2018, Table 18.
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Table D.7 — Parameters for balanced cables

Characteristic Value
Minimum bending radius, single bending (mm) |26 mm
Bending radius, multiple bending (mm) See manufacturer’s
data sheet
Mechanical | pull forces (N) 101 N
force

Permanent tensile forces (N) 58 N

Maximum lateral forces (N/cm) Not defined

Temperature range during installation (°C) 0 to 80 A

&
l : : ™

D.§.2.1.3 Avoid forming loops QQ,
D.3.2.1.4 Torsion (twisting) '\(b‘~
D.§.2.1.5 Tensile strength (on installed cables) b‘fff
D.§.2.1.6 Bending radius '<\(b
D.§.2.1.7 Pull force C)Q)
D.§.2.1.8 Fitting strain relief s\\<</
D.3.2.1.9 Installing cables in cabinet and enclcQures
D.3.2.1.10 Installation on moving parts \QQ
D.§.2.1.11  Cable crush ‘\\\f

D.%.2.1.12 Installation of contmuog’&xmg cables

D.§.2.1.13 Additional instructic&@for the installation of optical fibre cables
Not applicable. xO

O

D.42.2  Installation afidrouting

D.§.2.2.1 Comm@descrlptlon

D.§.2.2.2 % atlon of circuits

D.§.2.3 ific cable installation requirements for CPs

Nof ap le.

D.&\iLSpeeiﬁe—%equkemeM&—ler—wkelean&l—dhticn

Not applicable.

D.5.2.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
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D.5.3 Connector installation
D.5.3.1 Common description
D.5.3.2 Shielded connectors
D.5.3.3 Unshielded connectors

Not applicable.

D.5.3.4 Specific requirements for CPs

77 -

Addlition:

Table D.8 shows the pin assignment and wire colour coding for CP 19/4 modular conftector and

IMIf connectors, Table D.9 and Table D.10 show the pin assignment and wire cglout coding
CP[19/4 M12-4 and M12-8 connectors specified in D.4.4.2.2.

Table D.8 — Pin assignment and wire colour coding for CP. 19J4 modular

and IMI connector

Signal Function Color code Pin
TXD+ Transmit Data+ BU 1
TXD- Transmit Data- WH 2
RXD+ Receive Data+ 0G 3
RXD- Receive Data- YE 6
SH Shield Shield, braid

Table D.9 - Pin assignment and wire colour coding for CP 19/4 M12-4 connector

Signal Functioh Color code Pin
TXD+ Transmit*Data+ BU 1
TXD- Frapsmit Data- WH 3
RXD+ Receive Data+ 0G 2
RXD- Receive Data- YE 4
SH Shield Shield braid

Table D.10 — Pin assignment and wire

colour coding for CP 19/4 M12-8 connector

Signal Function Color code Pin
TPO- DataA- oG 2
TP1+ DataB+ GR/WH 3
TP1- DataB- GR 4
TP2+ DataC+ BU 5
TP2- DataC- BU/WH 6
TP3+ DataD+ BR/WH 7
TP4- DataD- BR 8
SH Shield Shield braid

for
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D.5.3.5 Specific requirements for wireless installation
D.5.4 Terminator installation

Not applicable.

D.5.5 Device installation
D.5.5.1 Common description

D.5.5.2 Specific requirements for CPs

Nof applicable. Q§
D.§.6 Coding and labelling Qq’b‘
D.3.6.1 Common description 0;1’
D.§.6.2 Specific requirements for CPs (o/'\

/
Not applicable. /\%b‘

N
D.§.7 Earthing and bonding of equipment and devices @&hield cabling
Subclause 5.7.5 is not applicable. s\\<</
O

D.j.8 As-implemented cabling documentationQQ

D.¢ Installation verification and install\@%}on acceptance test

D.g.1 General \‘g\@

D.§.2 Installation verification .\®$
D.§.2.1 General \O
D.g.2.2 Verification acc'\@Tng to cabling planning documentation
D.§4.2.3 Verificati&bj earthing and bonding

D.§.2.3.1 Gelb@

D.g4.2.3.2 Qﬁe’cific requirements for earthing and bonding

No appl@e.

D.6 @9) Verification of shield earthing

D.6.2.5 Verification of cabling system

D.6.2.5.1 Verification of cable routing

D.6.2.5.2 Verification of cable protection and proper strain relief
D.6.2.6 Cable selection verification

D.6.2.6.1 Common description

D.6.2.6.2 Specific requirements for CPs

Not applicable.
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D.6.2.6.3 Specific requirements for wireless installation

Not applicable.

D.6.2.7 Connector verification
D.6.2.7.1 Common description
D.6.2.7.2 Specific requirements for CPs

Not applicable.

D.§.2.7.3 Specific requirements for wireless installation

Not applicable.

D.§.2.8 Connection verification '\(b‘~
D.g4.2.8.1 Common description f{)’
D.4.2.8.2 Number of connections and connectors '<\%b‘
D.§.2.8.3 Wire mapping C)Q)

D.4.2.9 Terminator verification s\\<</

Not applicable.

«°
Y

D.4.2.10 Coding and labelling verification \\

QO
D.§.2.10.1 Common description Q)
D.g.2.10.2 Specific coding and Iab$\‘-g verification requirements
Not applicable. A\Q
xO

D.4.2.11  Verification repoglr

D.§4.3 Installation ac;:gphance test

D.§.3.1 Generab@

D.4.3.2 @pqgnce test of Ethernet-based cabling

D.g.3.2.1 QValldatlon of balanced cabling for CPs based on Ethernet

Su JC%S 6.3.2.1.3 is not applicable.

D.6.3.2.2 Validation of optical fibre cabling for CPs based on Ethernet

Not applicable.

D.6.3.2.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.6.3.3 Acceptance test of non-Ethernet-based cabling

Not applicable.

D.6.3.4 Specific requirements for wireless installation

Not applicable.
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D.6.3.5 Acceptance test report
D.7 Installation administration

Subclause 7.8 is not applicable.

D.8 Installation maintenance and installation troubleshooting

Subclause 8.4 is not applicable.
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Addition:
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL NETWORKS -
PROFILES -

Part 5-19: Installation of fieldbuses —

Installation protiles tor CFF 19

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "I[EC Publication(s)"). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-goyernmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,caccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have_the latest edition of this publication.

No liability shall attach to IEC ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publication
ndispensable fqr the correct application of this publication.

required.to implement this document. However, implementers are cautioned that this may not represent the |

held responsible for identifying any or all such patent rights.

is

EC draws attention to the possibility that the implementation of this document may involve the use of a patent.
EC takes no{ position concerning the evidence, validity or applicability of any claimed patent rights in respect
hereof. ‘As_of the date of publication of this document, IEC had not received notice of a patent, which may be

est

nformation, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be

IEC 61784-5-19 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

This document is to be used in conjunction with IEC 61918:2018, IEC 61918:2018/AMD1:2022
and IEC 61918:2018/AMD2:2024.

This second edition cancels and replaces the first edition published in 2013. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a)

addition of new installation profiles CP19/3 and CP19/4 in Clause 4;

b) In Annex B, Table B.4 has been changed and Figure B.1 and Figure B.2 have been deleted;

c) Annex C is new installation profiles for CP19/3 and related references have been added;

d) Annex D is new installation profiles for CP19/4 and related references have been added.

The text of this International Standard is based on the following documents:
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The¢ language used for the development of this International Standard is’English.
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stapility date indicated on the IEC website*under webstore.iec.ch in the data related to

Spé

Draft Report on voting

65C/1281/FDIS 65C/1296/RVD

above table.

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Diregtives, IEC Supplement, availa
www.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/publications.

st of all parts of IEC 61784-5 series, published under the general title Industrial network
files — Installation of fieldbuses, can be found oq the IEC website.

b committee has decided that the contents of this document will remain unchanged until
cific document. At this date, the document will be

reconfirmed,
withdrawn, or

revised.

| information on the voting for its approval can be found in the report on voting indicated i
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at it contains'colours which are considered to be useful for the correct understandi
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INTRODUCTION

This document is one of a series produced to facilitate the use of communication networks in
industrial control systems.

IEC 61918:2018 and IEC 61918:2018/AMD1:2022 and IEC 61918/AMD2:2024 provide the
common requirements for the installation of communication networks in industrial control
systems. This installation profile standard provides the installation profiles of the
communication profiles (CP) of a specific communication profile family (CPF) by stating which
requirements of IEC 61918 fully apply and, where necessary, by supplementing, modifying, or
replacing the other requirements (see Figure 1).

Fort general background on fieldbuses, their profiles, and relationship between the installafjon
prdfiles specified in this document, see IEC 61158-1.

Eagh CP installation profile is specified in a separate annex of this documeént.. Each annex is
striictured exactly as the reference standard IEC 61918 for the benefit of the persons
regresenting the roles in the fieldbus installation process as defined,in-IEC 61918 (planrjer,
insfaller, verification personnel, validation personnel, maintenance @ersonnel, administrafjon
pernsonnel). By reading the installation profile in conjunction with IEC 61918, these pers¢ns
immediately know which requirements are common for the installation of all CPs and which pre
modified or replaced. The conventions used to draft this docufnent are defined in Clause 5.

Thé provision of the installation profiles in one standard for each CPF (for example
IEG 61784-5-19 for CPF 19) allows readers to work with standards of a convenient size.

DESIGN PLANNING
APPLICATION AREAS AND INSTALLATION

' |
Office spaces » ISO/IEC 11801-2 > Office
I Annex
1
Data centre/ computer » ISO/IEC 11801-5 > Data centre
room spaces ”| ISO/IEC Annex
capLG  [] 147632 .
Distributed building _
services (DBS) » ISO/IEC 11801-6 > A[r)ﬁgx
|
Industrial spaces |”§#§g)i(al
T > I 4
General IT ISO/IEC
11801-3 B
To Automation g »| ISO/IEC 147634
Islands
To and between ;
- > Installation
APPLICATION Automation Islands > IEge?iysss —> Profiles
SPECIFIC AND IEC 61784-5 series
CABLING Within Automation »| IEC 617841, (Selection +
Islands "| 1EC61784-2 [P] Add/Repl/Mod)

T Common structure

IEC

Figure 1 — Standards relationships
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INDUSTRIAL NETWORKS -
PROFILES -

Part 5-19: Installation of fieldbuses —
Installation profiles for CPF 19

1 | Scope
This part of IEC 61784-5 specifies the installation profile for CPF 19 (MECHATROLINK™1)

The installation profiles are specified in the annexes. These annexes are read)in conjuncfion
with IEC 61918:2018, IEC 61918:2018/AMD1:2022 and IEC 61918:2018/AMD2:2024.

2 | Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references), only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IECG 61918:20182, Industrial communication networksA Installation of communication netwolrks
in industrial premises

IEG 61918:2018/AMD1:2022
IEG 61918:2018/AMD2:2024

NOTE For profile specific normative references, see Clauses A.2, B.2, C.2, D.2.
3 | Terms, definitions and abbreviated terms

For the purposes of this decument, the terms, definitions and abbreviated terms given in
IEG 61918:2018, Clause 3,/EC 61918:2018/AMD1:2022, Clause 3 and Clauses A.3, B.3, (4.3,
and D.3,apply.

ISQ and IEC maintain terminology databases for use in standardization at the followjng
addresses:

o |IEC Electropedia: available at https://www.electropedia.org/

o [ISO.Online browsing platform: available at https://www.iso.org/obp

4 CPF19: Overview of installation profiles
CPF 19 consists of four communication profiles as specified in IEC 61784-1 and IEC 61784-2.

The installation requirements for CP 19/1 (MECHATROLINKTM.||) are specified in Annex A.

1 MECHATROLINK™ and Z-LINK™ || are trade names of YASKAWA ELECTRIC CORPORATION. This information
is given for the convenience of users of this document and does not constitute an endorsement by IEC of the
trade names holder or any of its products. Compliance to this profile does not require use of the trade names.
Use of the trade name requires permission of the trade name holder.

2 The normative references of IEC 61918:2018, Clause 2, IEC 61918:2018/AMD1:2022, Clause 2 and
IEC 61918:2018/AMD2:2024, Clause 2, apply.
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The installation requirements for CP 19/2 (MECHATROLINKTM.[]) are specified in Annex B.

The installation requirements for CP 19/3 (Z-LINKT [|) are specified in Annex C.

The installation requirements for CP 19/4 (MECHATROLINKT™-4) are specified in Annex D.

5

Wh
doq

he

EXA
IEC]

All

nonmative installation profile annex.

ThI annex heading letter represents the installation profile assignéd-in Clause 4. The anmex

Installation profile conventions

b annex clauses and subclauses of this document supplement, modify, or replace fthe
pective clauses and subclauses in IEC 61918.

ere there is no corresponding subclause of IEC 61918 in the normativedannexes in this
ument, the subclause of IEC 61918 applies without modification.

ding number shall represent the corresponding numbering of {EC 61918.

MPLE "Subclause B.4.4" in IEC 61784-5-19 means that CP 19/27 specifies 4.4 of IEC 61918:2018 jand
61918:2018/AMD1:2022.

main clauses of IEC 61918 are cited and apply<in full unless otherwise stated in each

If gll subclauses of a (sub)clause are omittedi'then the corresponding IEC 61918 (sub)clalise
applies.
If im a (sub)clause it is written "Not applicable.", then the corresponding IEC 61918 (sub)clalise

do

If i

applies with the additions written in the profile.

s not apply.

n a (sub)clause it is written "Addition:", then the corresponding IEC 61918 (sub)clalise

If im a (sub)clause it is.written "Replacement:”, then the text provided in the profile replaces the

tex

NO

If i

appliesrwith the modifications written in the profile.

t of the correspofnding IEC 61918 (sub)clause.

[E A replacement can also comprise additions.

N a (sub)clause it is written "Modification:", then the corresponding IEC 61918 (sub)clalise

If alt—<subjctauses—of = (subjctause—are—omitted—but—m—this—{sub)ctause—it—s—written
"(Sub)clause x has addition:" (or "Replacement:") or "(Sub)clause x is not applicable.", then
(sub)clause x becomes valid as declared and all the other corresponding

IEC 61918 (sub)clauses apply.
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6 Conformance to installation profiles

Each installation profile within this document includes parts of IEC 61918:2018 and
IEC 61918:2018/AMD1:2022. It can also include defined additional specifications.

A statement of compliance to an installation profile of this document shall be stated as either

Compliance with IEC 61784-5-19:2024 for CP 19/m <name> or
Compliance with IEC 61784-5-19 (Ed.2.0) for CP 19/m <name>

where the name within the angle brackets < > is optional and the angle brackets shall not|be
included. The m within CP 19/m shall be replaced by the profile number 1 to 4.

NOTE The name can be the name of the profile, for example MECHATROLINK-II, MECHATROLINKH1, Z-LINK Il
or NECHATROLINK-4.

If the name is a trade name, then the permission of the trade name holder shall be required.

Prqduct standards shall not include any conformity assessment aspécts (including quglity
majnagement provisions), neither normative nor informative, other.than provisions for product
tesfing (evaluation and examination).
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Annex A
(normative)

CP 19/1 (MECHATROLINK™-|I) specific installation profile

A.1 Installation profile scope

Addition:

This annex specifies the installation profile for Communication Profile CRYP/1
(MECHATROLINKT.||). The CP 19/1 is specified in IEC 61784-1.

A.2 Normative references

Addlition:

TIA-485-A, Electrical Characteristics of Generators and Receivers foroUse in Balanced Digital
Multipoint Systems

A.3 Installation profile terms, definitions, and abbréviated terms

A.3.1 Terms and definitions

Adflition:

A.3.1.93

C1|master

mafter device which initiates cyclic dataitransfer with slave devices

A.3.1.94

C2|master

mafster device which initiates\message data exchange with other devices

A.3.1.95

malster

deyice that controls the data transfer on the CP 19/1 network and initiates the media accesg of

the| slaves by sending messages and that constitutes the interface to the control system

A.3.1.96
slave

de

ice’that accesses the medium only after it has been initiated by the preceding master

A.3.2 Abbreviated terms

Addition:
M-II MECHATROLINK™.|
USB Universal Serial Bus

A.3.3 Conventions for installation profiles

Not applicable.
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A.4 Installation planning

A.4.1 General

Subclause 4.1.4 is not applicable.

A.4.2 Planning requirements

A.4.2.1 Safety

A.42-44+—Generat
A.4.2.1.2 Electric safety
A.4.2.1.3 Functional safety

Not applicable.

A.4.21.4 Intrinsic safety

Not applicable.

A4.215 Safety of optical fibre communication systems

Not applicable.

A.4.2.2 Security

A.4.2.3 Environmental considerations and\EMC

A.4.2.31 Description methodology

A.4.2.3.2 Use of the described environment to produce a bill of material

A.4.2.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.3 Network capabilities

A.4.31 Network topology

A.4.3.1.1 Common description
A.4.3.1.2 Basic physical topologies for passive networks
Addition:

CPL19/1 network supports only passive bus topology.

A.4.3.1.3 Basic physical topologies for active networks

Not applicable.
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A.4.3.1.4 Combination of basic topologies
A.4.31.5 Specific requirements for CPs
Addition:

CP 19/1 supports passive bus topology by daisy chain connection of devices. Passive star
topology is not supported and spurs shall not be used. Figure A.1 shows the CP 19/1 passive

bus network.

CP

[
erminator /

[V VY|

MV
\ lerminator|

Slave Slave Slave
C1 master C2 master - : :
(FA controller) (Support tool) (FA device) (FA device) e o o o o (FAdevice)
#1 #2 #15

Figure A.1 — Topology of CP 19/1 network

ong repeater is allowed as shown in Figure A.2.

Built-in
Terminators

19/1 supports interconnection of two passive bus segments by'an active bus repeater. Qnly

Te minaH """""" \ """"" _Hrmina or
C1 master Slave . Slave Repeater Slave . Slave Slave
#1 #m #1 #n =1 #n
Master side network | | Expanded side network
IEC
Figure A2 — Network expansion using repeater
A.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC.14801-3

A.4.3.2 Network characteristics
A.4.3.2.1 General
A.4.3.2,2 Network characteristics for balanced cabling not based on Ethernet
Replacément:

Table A.1 provides values based on the template given in IEC 61918:2018, Table 1.
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Table A.1 — Basic network characteristics for balanced cabling not based on Ethernet

Characteristic

CP 19/1 (MECHATROLINK™.-11)

Basic transmission technology

TIA-485-A Linear bus

Length/transmission speed

Segment length
m

A.4

No

A.4

No

A.4

10 Mbit/s 50 (less than 17 devices)
30 (17 devices)
Maximum capacity Max. no.
Devices/segment 17
Devices/network 32

.3.2.3

applicable.

.3.2.4

applicable.

.3.2.5

Addlition:

Network characteristics for balanced cabling based on Ethernet

Network characteristics for optical fibre cabling

Specific network characteristics

The relationship between the number of devices and the maximum segment length is shown in
Table A.2 for the topology without repeater shownin Figure A.1. When two network segmejnts

are
de
shq
se(

Als

Table A.2 — Numberof devices and maximum segment length

combined using a repeater as shown in Figure A.2, the repeater should be counted ap a
ice on each segment and the number of devices available decreases by one from the vajlue
wn in Table A.2. Thus the maximum¢{number of devices per network, which has {wo
ments expanded by a repeater, becomés 32 (17+17-2).

Number of-dévices

Max. segment length

16 or less 50 m
17 30m
18 or more Not allowed

least 0,5 m:

A.4

.3:2:6

Specific requirements for generic cabling in accordance with

0 CP 19/4\has the minimum cable length restriction. The cable between devices shall bg at

ISONEC1T1801-3

A.4.4

A.4.41 Cable selection
A.4.411 Common description
A.4.41.2 Copper cables
A.4.41.2.1

Not applicable.

Selection and use of cabling components

Balanced cables for Ethernet-based CPs
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A.4.41.2.2

Replacement:

Table A.3 provides values based on the template given in IEC 61918:2018, Table 4.

Table A.3 — Information relevant to copper cable: fixed cables

- 17 -

Copper cables for non-Ethernet-based CPs

Characteristic CP 19/1
(MECHATROLINK™.|p)
Nominal impedance of cable (tolerance) (130£13)
DCR of conductors <120 Q/km

DCR of shield

Number of conductors

2 (twisted pair)

Shielding

Yes

Colour code for conductor

BK, RD

Jacket colour requirements

Jacket material

resist, LSOH)

Resistance to harsh environment (e.g. UV, oil -

Agency ratings

Conductor cross-sectional area

20,16 mm?2 (AWG25)

Capacitance

<120 nF/km

Addition:

The¢ additional CP 19/1 cable specifications are shown in Table A.4. Figure A.3 shows

striicture of CP 19/1 cable.

Table*A.4 — Additional cable specifications

Characteristic

Constraints

Overall diameter

(4,8 +0,2) mm

Conductor

Tinned annealed copper

Withstand voltage

AC 1000V, 1 min

lasulation resistance

=2 100 MQ/km

Attenuation

40 dB/km (at 4 MHz)
60 dB/km (at 10 MHz)

the
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Drain-wire
AWG25
Tape
TretusTor
Shield braid
IEC
Figure A.3 — Structure of cable
A.4.4.1.3 Cables for wireless installation
Not applicable.
A.4.41.4 Optical fibre cables
Notg applicable.
A4.41.5 Special purpose balanced and opticalfibre cables
A.4.4.1.6 Specific requirements for CPs
Not applicable.
A.4.4.1.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
A.4.4.2 Connecting hardware-selection
A.4.4.21 Common description
A.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet
Not applicable.
A.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet
Replacement:
TabletA-5 prn\lirlnc valiles hased on the fnmplnfn gi\/nn nlEC 61918:201 R, Table 8.
Table A.5 — Connectors for copper cabling CPs not based on Ethernet
IEC 6080
7-20r IEC 611 ANSI/(NFPA)
IEC 6080 IEC 61076-2-101 69-8 73.5.29 R1-2007 Others
73
Sub-D | M12-5 with | M12-5 with | M12-n with | Coaxial | M 18 7/8-16 Open | Terminal | p. 2 | Others
A-coding B-coding X-coding (BNC) UN-2B THD style block
CP 19/1 No No No No No No No No No Yes No
NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible and when mixed can
cause damage to the applications.
a M-l (MECHATROLINKTM-II) connector is specified in the following paragraph.
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Addition:

For CP 19/1 network, the CP 19/1 specific connector called M-Il (MECHATROLINK™-II)
connector shall be used. Figure A.4 and Figure A.5 show the dimensions of the M-Il device
connectors (receptacles) with single port and dual ports respectively. Figure A.6 shows the
dimensions of the M-Il cable connector (plug). M-Il connector is compatible with the USB series
"A" connector specified in Universal Serial Bus Specification Revision 2.0[3] except it has the
CP 19/1 specific latching mechanism.

Dimensions in millimetres

|—-—B,99

-
. ) HE 1

14
1028
13,1 577w

14,7 4_'84—-/— Housing

12,501 —=
1 MIN e 1 MIN
Shell o
i Yl Ik

3 = U‘ﬁl .ﬁ> L

-0—2,5
Contact 2——‘l_—l‘* 3,72

[ I~

IEC

Figure A.4 — Dimensions of single port device connector
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Dimensions in millimetres

S

= |

]

A E——
14,7 - 1896
125 |
Ly 1 [ il
|03 L] | _
N
= J5 \ =
2| 1562 1422 [g
| i T e 1 [
—
=== R =
gm e |1 || 1 q

IEC

Figure A.5 — Dimensions of dual ports’device connector

Dimensions in millime}res

IEC

Figur = Di i ctor
9

The M-Il cable connector has built-in inductors in a connector housing for impedance matching
between the line transceiver of a device and the transmission cable as shown in Figure A.7.
Therefore the M-Il cable connector can be used only for the connection between CP 19/1 device
and cable. It shall not be used for connections or splices within a channel.
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NC 1 é)
L1 Twisted-pair
cable
srRo- 2(

L2
SRD+ 3 CD—/W\—Q
NC 4
Connector L1,L2: (100 £ 5) nH

IEC
Figure A.7 — Cable connector with inductors

A.4.4.2.4 Connecting hardware for wireless installation

Notg applicable.

A.4.4.2.5 Connecting hardware for optical fibre cabling

Not applicable.

A.4.4.2.6 Specific requirements for CPs

Not applicable.

A.4.4.2.7 Specific requirements for.generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.3 Connections within a channel/permanent link

A.4.4.3.1 Common description

A.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet
Not applicable.

A.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethernet

4.4.3.3.1 _Common description

Addition:

For the CP 19/1 network any connection or splice in a channel using CP 19/1 connectors is not
allowed. Also the allowed connector type and number of connections are not defined.

A.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not applicable.

A.4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet

Not applicable.
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A.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.4 Terminators
A.4.4.41 Common description
A.4.4.4.2 Specific requirements for CPs

Addition:

insfalled on CP 19/1 cable connector housing and connected to the device located at the end
of the network segment. Figure A.8 shows the terminator connection in the CP 19/1 caple
connector housing.

The¢ terminator resistance value shall be (130 £ 6,5) Q (min. 1/2 W). Terminators are us:Flly

NC 1

SRD- 2

SRD+ 3

NC 4

IEC
Figure A.8 — Terminator connection in cable connector housing

Thé network device can have a built-in_terminator and such a device shall be installed at fhe
end of a network segment.

A.4.4.4.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.45 Device location’and connection
A.4.4.5.1 Commuon description

A.4.4.5.2 Specific requirements for CPs

Not applicable.

A.4.4/5:3 Specific requirements for wireless installation

Not applicable.

A.4.454 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
A.4.4.6 Coding and labelling
A.4.4.6.1 Common description
A.4.4.6.2 Additional requirements for CPs

Not applicable.
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A.4.4.6.3 Specific requirements for CPs

Not applicable.

A.4.46.4 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

A.4.4.7 Earthing and bonding of equipment and devices and shielded cabling

A.4.4.71 Common description

A.4
A.4
A.4

No

A.4

No

A4
Ad

CP

nonmally directly connected to the device’s protective earth through the connector shield. If

CP

A.4

No

A.4

A.4
A.4
A.4

No

A.4

.4.7.2 Bonding and earthing of enclosures and pathways

4.7.3 Earthing methods

.4.7.4 Shield earthing

applicable.

.4.7.41 Non-earthing or parallel RC

applicable.

.4.7.4.2 Direct
ition:

19/1 requires direct shield earthing. The communication shield of a CP 19/1 device

19/1 specific connector is used, no additional shield earthing is needed.
.4.7.5 Specific requirements for €Ps

applicable.

.4.7.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

4.8 Storage and transportation of cables

.4.8.1 Common description

.4.8.2 Specific requirements for CPs

applicable.

4:8:3 Specific requirements for generic cabling in accordance with

is
the

ISOAECT11801-3

A.4.49 Routing of cables

A.4.49.1 Common description

A.4.4.9.2 Cable routing of assemblies

A.4.49.3 Requirements for cable routing inside enclosures

A.4.49.4 Cable routing inside buildings

A.4.4.9.5 Cable routing outside and between buildings
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A.4.4.9.6 Installing redundant communication cables

Not applicable.

A.4.4.10 Separation of circuits
A.4.4.11 Mechanical protection of cabling components
A.4.4.111 Common description

A.4.4.11.2 Specific requirements for CPs

Not applicable.

A.4.4.11.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.12 Installation in special areas
A.4.4.12.1 Common description
A.4.4.12.2 Specific requirements for CPs

Notg applicable.

A.4.4.12.3 Specific requirements for generic cabling‘in accordance with
ISO/IEC 11801-3

A.4.5 Cabling planning documentation

A.4.51 Common description

A.4.5.2 Cabling planning documentation for CPs
A.4.5.3 Network certification documentation

A.4.5.4 Cabling planning documentation for generic cabling in accordance with
ISO/IEC 11801-3

A.4.6 Verification of.cabling planning specification
A.%5 Installation.implementation

A.5.1 General requirements
A.5.1.1 Common description

A.5.12 Installation of CPs

A.5.1.3 Installation of generic cabling in industrial premises

A.5.2 Cable installation

A.5.2.1 General requirements for all cabling types

A.5.2.1.1 Storage and installation

A.5.2.1.2 Protecting communication cables against potential mechanical damage

Replacement:

Table A.6 provides values based on the template given in IEC 61918:2018, Table 18.
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Table A.6 — Parameters for balanced cables

Characteristic Value
Minimum bending radius, single bending (mm) 20
Bending radius, multiple bending (mm) —a
Mechanical | Pull forces (N) 24
force Permanent tensile forces (N) 13
Maximum lateral forces (N/cm) —a
Temperature range guring mstanation ("C) U 10 80
2 Depending on cable type: see manufacturer’s data sheet.

A.5.2.1.3 Avoid forming loops

A.3.21.4 Torsion (twisting)

A.§3.2.1.5 Tensile strength (on installed cables)
A.5.2.1.6 Bending radius

A.§.21.7 Pull force

A.5.2.1.8 Fitting strain relief

A.3.2.1.9 Installing cables in cabinet and enclosures
A.8.2.1.10 Installation on moving parts

A.5.2.1.11 Cable crush

A.5.2.1.12 Installation of continuous flexing cables

A.5.2.1.13 Additional instructions for the installation of optical fibre cables

Not applicable.

A.§5.2.2 Installation and routing
A.5.2.21 Common description
A.§5.2.2.2 Separation of circuits

A.5.2.3 Specific requirements for CPs

Not applicable.

A.5.2.4 Specific requirements for wireless installation

Not applicable.

A.5.2.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
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A.5.3.1 Common description
A.5.3.2 Shielded connectors
A.5.3.3 Unshielded connectors

Not applicable.

A.5.3.4 Specific requirements for CPs
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Addition:

Figure A.9 shows an example of wiring. See the manufacturer’s data sheet for the*assempbly

instructions of the M-Il connector housing.

Both ends of the network shall have a terminator installed to reduce signal reflection. If ong of
thel end devices (C1 master in this example) has a built-in terminator, onlythe other end of the

network shall have a terminator as described in Figure A.9.

C1l|master Slave

Slave Slave

I

Terminatpr

= o & =]
El=ESsE=]
|2 = = =

Shield

Table A.7 shows the pin assighment and wire colour coding for the CP 19/1 connector.

Figure A.9 — Wiring example

Table A.7 — Pin assignment and wire colour coding for CP 19/1 connector

| =Eerm =
| = = =
El=ESE=]
ISI=ISTS]

IEC

Pin@assignment Signal Function Colour code
1 NC Not connected -
2 SRD- Send/Receive data- BK
3 SRD+ Send/Receive data+ RD
4 NC Not connected -
Shield braid SH Shield =

A.5.3.5

Not applicable.

A.5.3.6
ISO/IEC 11801-3

Specific requirements for wireless installation

Specific requirements for generic cabling in accordance with
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A.5.4 Terminator installation
A.5.4.1 Common description
A.5.4.2 Specific requirements for CPs

Addition:

Both ends of a network segment shall be terminated with a CP 19/1 specific terminator. Some
device can have a built-in termmator |nS|de it. Care shall be taken that only termlnators at both

| connector without cable as shown Flgure A 10. For detail of assembly,see manufactur
dafla sheet.

1EG,
Figure A.10 — Terminator installed in M-I cable connector

A.8.5 Device installation
A.§3.5.1 Common description
A.§.5.2 Specific requirements for CPs

Notg applicable.

A.3.6 Coding and labelling
A.§.6.1 Common description
A.5.6.2 Specific requirements for CPs

Not applicable.

A.8.7 Earthing.and bonding of equipment and devices and shield cabling

Subclause 57-5 is not applicable.

A.3.8 As-implemented cabling documentation
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A.6 Installation verification and installation acceptance test

A.6.1 General

A.6.2 Installation verification

A.6.2.1 General

A.6.2.2 Verification according to cabling planning documentation

A.6.2.3 Verification of earthing and bonding
A.§.2.3.1 General

A.§.2.3.2 Specific requirements for earthing and bonding

Not applicable.

A.6.2.4 Verification of shield earthing
A.§.2.5 Verification of cabling system

A.§.2.5.1 Verification of cable routing

A.§.2.5.2 Verification of cable protection and proper strain relief
A.§.2.6 Cable selection verification
A.§.2.6.1 Common description

A.§.2.6.2 Specific requirements for CPs

Not applicable.

A.§.2.6.3 Specific requirements.for wireless installation

Not applicable.

A.§.2.7 Connector vetification
A.§.2.7.1 Common . description
A.§.2.7.2 Specific requirements for CPs

Not applicable:

A.6.2,7.3 Specific requirements for wireless installation

No app“uabh:;.

A.6.2.8 Connection verification
A.6.2.8.1 Common description
A.6.2.8.2 Number of connections and connectors

A.6.2.8.3 Wire mapping
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A.6.2.9 Terminator verification

A.6.2.9.1 Common description

A.6.2.9.2 Specific requirements for CPs

Not applicable.

A.6.2.10 Coding and labelling verification

A.6.2.10.1 Common description

A.§.2.10.2 Specific coding and labelling verification requirements

Not applicable.

A.§.2.11 Verification report

A.§.3 Installation acceptance test

A.6.3.1 General

A.§.3.2 Acceptance test of Ethernet-based cabling

A.§.3.2.1 Validation of balanced cabling for CPs based on Ethernet

Not applicable.

A.§.3.2.2 Validation of optical fibre cabling'for CPs based on Ethernet

Notg applicable.

A.§.3.2.3 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

A.§.3.3 Acceptance test of non-Ethernet-based cabling

A.§.3.3.1 Copper cabling-for non-Ethernet-based CPs

A.6.3.3.1.1
A.§.3.3.1.2

Not applicables

Common. description

Specific requirements for copper cabling for non-Ethernet-based CPs

A.§.3.3.2 Optical fibre cabling for non-Ethernet-based CPs

Not applicable.

A.6.3.3.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.6.3.4 Specific requirements for wireless installation

Not applicable.

A.6.3.5 Acceptance test report

A.7 Installation administration

Subclause 7.8 is not applicable.
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A.8 Installation maintenance and installation troubleshooting
A.8.1 General
A.8.2 Maintenance
A.8.3 Troubleshooting
A.8.4 Specific requirements for maintenance and troubleshooting
Addition:
For CP 19/1 network, typical problems are given in Table A.8 in addition to IEC 61948:20[18,
Table 22.
Table A.8 — Typical problems in a network with balanced cabling
Problem Most probable cause Corrective action
Communication errors occurred at Failure of the slave device and no Replace|thie slave device
thg specific slave device error on communication line
Communication errors occurred at Cable disconnection right after the Replace the cable
allthe slave devices connected after | specific slave device

a s

pecific slave device

Incorrect insertion of cable
connector

Insert the cable connector secure

Co|
rary

Immunication errors occurred at
dom slave device

Slave device failure or Cable failure

Locate faulty device, cable or
connection and replace it

Terminator failure

Insert terminator securely or replg
it

EMC influence/from other device

Check and reduce noise in systen

Co|
rar
in

aft

Immunication errors occurred at
dom device or a specific device
h few minutes to several hours
Br system start up

Malfunction*due to ambient
temperature rise

Correct thermal condition of faulty
device or replace it

The¢ CP 19/1 employs a daisy chain linear bus topology. Therefore, a failure of one slave

cal
the)
seg

le causes communication errors on successive slaves. To locate the faulty device, div
network segment byaxmoving the terminator location as shown in Figure A.11. If the divig
ment still has a ¢ommunication error, the faulty device or cable is included in this segmg

Divide this segmentyagain until the unique faulty device is located.

or
ide
ed
nt.
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C1 Master
(Controller)

Terminator
Terminator
=
~
™~
~
\\
Slave Slave. N Slave Slave
1 2 N 3 4
N
N
N
\
\
\
\
\
Terminat A
erminator \
< \
\
\ O
Slave Slave Slave }\
8 7 6
Terminator
>
Slave Slave Slave Slave
9 10 11 12
IEC
Figure A.11 — Division of network segment by changing terminator location
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Annex B

(normative)

CP 19/2 (MECHATROLINK™-|II) specific installation profile

Installation profile scope

Addition:

IEC 61784-5-19:2024 © |IEC 2024

This annex specifies the installation profile
(MECHATROLINK™-|I). The CP 19/2 is specified in IEC 61784-1.

for Communication

B.2 Normative references
B.3 Installation profile terms, definitions, and abbreviated terms
B.3.1 Terms and definitions
B.3.2 Abbreviated terms
Ad{lition:
IMI Industrial mini 10
B.3.3 Conventions for installation profiles
Not applicable.
B.4 Installation planning
B.4.1 General

Subclause 4.1.4 is not applicable.

Profile

CPRY

0/2

B.4.2 Planning-requirements
B.4.2.1 Safety

B.4.2.1.1 General

B.4.2(1:2 Electric safety
B.4.2.1.3 Functional safety

Not applicable.

B.4.2.1

4 Intrinsic safety

Not applicable.

B.4.2.1

.5 Safety of optical fibre communication systems

Not applicable.
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B.4.2.2 Security

B.4.2.3 Environmental considerations and EMC

B.4.2.3.1 Description methodology

B.4.2.3.2 Use of the described environment to produce a bill of material

B.4.2.4 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

hot

B.4-3—Networkcapabitities

B.4.3.1 Network topology

B.4.3.1.1 Common description

B.4.3.1.2 Basic physical topologies for passive networks

Not applicable.

B.4.3.1.3 Basic physical topologies for active networks

B.4.3.1.4 Combination of basic topologies

Nog applicable.

B.4.3.1.5 Specific requirements for CPs

Ad{lition:

CP119/2 (MECHATROLINK™-III) supports~fihear and star topologies. Ring topology is

supported. Each CP 19/2 devices shall be*eonnected through the crossover cable described in

IEC 61918:2018, Annex H.

B.4.3.1.6 Specific requireménts for generic cabling in accordance with
ISO/IEC 11801-3

B.4.3.2 Network characteristics

B.4.3.2.1 General

B.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Not applicable.

B.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Replacement:

Table B.1 provides values based on the template given in IEC 61918:2018, Table 2.
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Table B.1 — Network characteristics for balanced cabling based on Ethernet

B.4

No

B.4

No

B.4

B.4
B.4
B.4
B.4
B.4

Re

Ta

Characteristic CP 19/2
Supported data rates (Mbit/s) 100
Supported channel length (m) P 100
Number of connections in the channel (max.) 2:® 4
Patch cord length (m) @ 100
Channel class per ISO/IEC 11801-3 (min.) P D
Cable category per ISO/IEC 11801-3 (min.) © 5

Connecting HW category per ISO/IEC 11801-3 (min.) 5

Cable types As needed for application

a8 SeeB.4.43.2.

b For the purpose of this table the channel definitions of ISO/IEC 118013) are
applicable.

¢ For additional information see IEC 61156 series.

.3.2.4 Network characteristics for optical fibre cabling

applicable.

.3.2.5 Specific network characteristics

applicable.

.3.2.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

4 Selection and use of cabling components

4.1 Cable selection

411 Common description

4.1.2 Copper.cables

4.1.21 Balanced cables for Ethernet-based CPs

blacement;

ble B-2\provides values based on the template given in IEC 61918:2018, Table 4.
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Table B.2 — Information relevant to copper cable: fixed cables

Characteristic CP 19/2
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 52 Q/km
DCR of shield -
Number of conductors 4
Shielding Yes

Colour code for conductor

BU, WH, OG, YE

Table B.3 provides values based on the template given in IEC 61918:2018), Table 5.

Jacket colour requirements

Jacket material

Resistance to harsh environment (e.g. UV, oil resist,
LSOH)

Agency ratings

Table B.3 — Information relevant to copper cable: cords

Characteristic CP 19/2
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 52 Q/km
DCR of shield -
Number of conductors 4
Length 100 m
Shielding Yes

Colour code for conductor

BU, WH, OG, YE

Jacket colour requirements

Jacket material

Resistance to harsh.environment (e.g. UV, oil resist,
LSOH)

Agency ratings

B.4.4.1.2.2 Copper cables for non-Ethernet-based CPs
Not applicable.

B.4.41.3 Cables for wireless installation

B.4.4.1.4 Optical fibre cables

Not applicable.

B.4.4.1.5

B.4.4.1.6

Special purpose balanced and optical fibre cables

Specific requirements for CPs

Not applicable.

B.4.4.1.7 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
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B.4.4.2 Connecting hardware selection

B.4.4.2.1 Common description
B.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet
Replacement:

Table B.4 provides values based on the template given in IEC 61918:2018, Table 7.

IEC 60603-7 series | IEC 61076-3-106® | IEC 61076-3-117  |IEC 61076-2-101|'EC %%76'2' ¢ 61120276 3
shielded | unshielded Var. 1 Var. 6 Var. 14 M12-4 with M12-8 with IMI
D-coding X-coding connectqr

CR |(IEC 60603- No No No No Yes No Yes
1942 |7-3
2 |For IEC 60603-7 series, the connector selection is based on the desired channel performance.
b Housings to protect connectors.
Ad{lition:
CP|[19/2 defines three types of connectors, modular cennector specified in IEC 60603-7-3 and
IMI| (Industrial Mini 10) connector specified IEC 61076-3-122, and M12-4 connector specified
IEC 61076-2-101.
B.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet
Notg applicable.
B.4.4.2.4 Connecting hardware:for wireless installation
Not applicable.
B.4.4.2.5 Connecting hardware for optical fibre cabling
Not applicable.
B.4.4.2.6 Specific requirements for CPs
Not applicable.
B.4.4:2:7 Specific requirements for generic cabling in accordance with

— —  ISOHEC11801=3

B.4.4.3 Connections within a channel/permanent link
B.4.4.3.1 Common description
B.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet
B.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethernet
Not applicable.
B.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not applicable.
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B.4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet

Not applicable.

B.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.4 Terminators

Not applicable

B.4.4.5 Device location and connection
B.4.4.5.1 Common description

B.4.4.5.2 Specific requirements for CPs

Not applicable.

B.4.4.5.3 Specific requirements for wireless installation

Not applicable.

B.4.4.5.4 Specific requirements for generic cabling.inh accordance with

ISO/IEC 11801-3

B.4.4.6 Coding and labelling

B.4.4.6.1 Common description

B.4.4.6.2 Additional requirements for CPs
B.4.4.6.3 Specific requirementsor CPs

Not applicable.

B.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
B.4.4.7.1 Common description
B.4.4.7.2 Bonding and earthing of enclosures and pathways

B.4.4.7.3 Earthing methods

B.44T3% Shietdearthing

Not applicable.

B.4.4.7.41 Non-earthing or parallel RC

Not applicable.
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B.4.4.7.4.2 Direct

Addition:

CP 19/2 (MECHATROLINK™-I111) requires direct shield earthing. The communication shield of
a CP 19/2 device is normally directly connected to the device’s protective earth through the
connector shield. If the CP 19/2 specific connector is used, no additional shield earthing
installation is needed.

B.4.4.7.5 Specific requirements for CPs

Not applicable.

B.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.8 Storage and transportation of cables
B.4.4.8.1 Common description
B.4.4.8.2 Specific requirements for CPs

Not applicable.

B.4.4.8.3 Specific requirements for generic cabling.in accordance with
ISO/IEC 11801-3

B.4.4.9 Routing of cables

B.4.4.9.1 Common description
B.4.4.9.2 Cable routing of assemblies
B.4.4.9.3 Requirements for cable’routing inside enclosures

B.4.4.9.4 Cable routing inside buildings
B.4.4.9.5 Cable routing outside and between buildings
B.4.4.9.6 Installing redundant communication cables

Not applicable.

B.4.4.10 Separation of circuits
B.4.4.11<—~Mechanical protection of cabling components

B.4.4:41.1 Common description

B.4.4.11.2  Specific requirements for CPs

Not applicable.

B.4.4.11.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.12 Installation in special areas
B.4.4.12.1 Common description
B.4.4.12.2 Specific requirements for CPs

Not applicable.
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B.4.4.12.3 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

B.4.5 Cabling planning documentation

B.4.5.1 Common description

B.4.5.2 Cabling planning documentation for CPs

B.4.5.3 Network certification documentation

B.4

B.4

54 eabti I . I tationF . Nr— I "
ISO/IEC 11801-3

.6 Verification of cabling planning specification

.5 Installation implementation

A General requirements

1.1 Common description

.3.1.2 Installation of CPs

.8.1.3 Installation of generic cabling in industrial premises

.2 Cable installation

.85.2.1 General requirements for all cabling types
.8.2.1.1 Storage and installation

.9.2.1.2 Protecting communication cables against potential mechanical damage

blacement:
ple B.5 provides values based on the template given in IEC 61918:2018, Table 18.

Table B.5 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) |26 mm

Bending radius, multiple bending (mm) See manufacturer’s
data sheet

Mechanical | pyll forces (N) 101 N
force

Permanent tensile forces (N) 58 N

I‘V‘id)\illlulll id‘lﬁldi IrUIbUb (Nllblll) Il‘lIUi. LjUI’iIIELj

Temperature range during installation (°C) 0 to 80

B.5.2.1.3 Avoid forming loops

B.5.2.1.4 Torsion (twisting)

B.5.2.1.5 Tensile strength (on installed cables)

B.5.2.1.6 Bending radius

B.5.2.1.7 Pull force
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B.5.2.1.8 Fitting strain relief

B.5.2.1.9 Installing cables in cabinet and enclosures

B.5.2.1.10 Installation on moving parts

B.5.2.1.11 Cable crush

B.5.2.1.12 Installation of continuous flexing cables

B.5.2.1.13 Additional instructions for the installation of optical fibre cables

No

applicable.

2.2 Installation and routing

.2.21 Common description

.2.2.2 Separation of circuits

.2.3 Specific requirements for CPs

applicable.

.24 Specific requirements for wireless installation

applicable.

.2.5 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

.3 Connector installation
3.1 Common description
3.2 Shielded connectors
.3.3 Unshielded connectors
applicable.
.3.4 Specific_requirements for CPs
ition:
ble B.6-shows the pin assignment and wire colour coding for CP 19/2 modular connector 3

stralght through cable shall be used to mamtam cross over connectlon on the whole channel.
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Table B.6 — Pin assignment and wire colour coding for CP 19/2 modular
and IMI connector

Signal Function Color code Pin
One end Other end
TXD+ Transmit Data+ BU 1 3
TXD- Transmit Data- WH 2 6
RXD+ Receive Data+ oG 3 1
RXD- Receive Data- YE 6 2
SH Shield Shield braid

Table B.7 — Pin assignment and wire colour coding for CP 19/2 M12 connector

Signal Function Color code Pin
One end Other end
TXD+ Transmit Data+ BU 1 2
TXD- Transmit Data- WH 3 4
RXD+ Receive Data+ oG 2 1
RXD- Receive Data- YE 4 3
SH Shield Shield braid

B.§.3.5 Specific requirements for wireless.installation
B.3.4 Terminator installation

Not applicable.

B.§.5 Device installation
B.§.5.1 Common description
B.§.5.2 Specific requirements for CPs

Not applicable.

B.§.6 Codingand labelling
B.5.6.1 Common description

B.§.6.2 Specific requirements for CPs

Not applicable.

B.5.7 Earthing and bonding of equipment and devices and shield cabling

Subclause 5.7.5 is not applicable.

B.5.8 As-implemented cabling documentation


https://iecnorm.com/api/?name=a6edcbfd36bfede74c8d33ce59677a4a

—-42 - IEC 61784-5-19:2024 © |IEC 2024

B.6 Installation verification and installation acceptance test

B.6.1 General

B.6.2 Installation verification

B.6.2.1 General

B.6.2.2 Verification according to cabling planning documentation

B.6.2.3 Verification of earthing and bonding
B.§.2.3.1 General

B.§.2.3.2 Specific requirements for earthing and bonding

Not applicable.

B.§.2.4 Verification of shield earthing
B.§.2.5 Verification of cabling system

B.§.2.5.1 Verification of cable routing

B.§.2.5.2 Verification of cable protection and proper strain relief
B.§.2.6 Cable selection verification
B.§.2.6.1 Common description

B.§.2.6.2 Specific requirements for CPs

Not applicable.

B.6.2.6.3 Specific requirements.for wireless installation

Not applicable.

B.§.2.7 Connector vetification
B.§.2.7.1 Common . description
B.§.2.7.2 Specific requirements for CPs

Not applicable:

B.§.2,7.3 Specific requirements for wireless installation

No app“uabh:;.

B.6.2.8 Connection verification

B.6.2.8.1 Common description

B.6.2.8.2 Number of connections and connectors
B.6.2.8.3 Wire mapping

B.6.2.9 Terminator verification

Not applicable.


https://iecnorm.com/api/?name=a6edcbfd36bfede74c8d33ce59677a4a

IEC 61784-5-19:2024 © |IEC 2024 - 43 -

B.6.2.10 Coding and labelling verification
B.6.2.10.1 Common description
B.6.2.10.2 Specific coding and labelling verification requirements

Not applicable.

B.6.2.11  Verification report

B.6.3 Installation acceptance test

B.§.3.1 General
B.§.3.2 Acceptance test of Ethernet-based cabling
B.§.3.2.1 Validation of balanced cabling for CPs based on Ethernet

Subclause 6.3.2.1.3 is not applicable.

B.§.3.2.2 Validation of optical fibre cabling for CPs based on Ethernet

Notg applicable.

B.§.3.2.3 Specific requirements for generic cabling‘in‘accordance with
ISO/IEC 11801-3

B.§.3.3 Acceptance test of non-Ethernet-baséd)cabling

Not applicable.

B.§.3.4 Specific requirements for wireless installation

Not applicable.
B.§.3.5 Acceptance test report
B.T Installation adminjstration

Subclause 7.8 is not-applicable.

B.$ Installation maintenance and installation troubleshooting

Subclause 8.4 is not applicable.
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Annex C
(normative)

CP19/3 (Z-LINK™ [I) specific installation profile

C.1 Installation profile scope

Addition:

This annex specifies the installation profile for Communication Profile CP 19/3 (Z-LINK™
The¢ CP 19/3 is specified in IEC 61784-1.

~

C.2 Normative references

C.3 Installation profile terms, definitions, and abbreviated terms

C.31 Terms and definitions

Addition:

C.3.11 T-Branch

A tppology using a tap to branch the trunk line and the spur line

C.3.2 Abbreviated terms
C.3.3 Conventions for installation profiles

Not applicable.

C.4 Installation planning

C.4.1 General

Subclause 4.1.4 is nefiapplicable.

C.4.2 Planning requirements
C.4.21 Safety
C.4.211 General

C.42712 ETectrical safety
C.4.213 Functional safety

Not applicable.

C.4.21.4 Intrinsic safety

Not applicable.

C.4.21.5 Safety of optical fibre communication systems

Not applicable.
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C.4.2.2 Security

Cc.4.2.3 Environmental considerations and EMC

C.4.2.31 Description methodology

C.4.2.3.2 Use of the described environment to produce a bill of material

C.4.24 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4-3—Network capabitities
C.4.31 Network topology

C4.3.1.1 Common description
C.4.3.1.2 Basic physical topologies for passive networks

Not applicable.

C.4.31.3 Basic physical topologies for active networks

Moldification:

CP[19/3 network supports 3 types of topologies, about linear, T-branch and Point-to-point.

C.4.3.1.4 Combination of basic topologies

Addlition:

CP|[19/3 network supports combination topologies which consists of linear and T-branch.

C.4.3.1.5 Specific requirements.for CPs
Addition:

CP|[19/3 supports active tépology by linear, T-branch and combination of linear and T-brampch

and Point-to-point for connection of devices. Figure C.1 shows the CP 19/3 active networks]

C1 master
(FA controller)

C2 master C2 master Slave Slave
(FA controller or -==- | (FA controller or : .- :
(EA device) (EA device
#n

Supporttoot) Supporttoot) #
#1 ’J_‘ #m ’J_‘

C2 master Slave
(FA controller or _
Support tool) (FA device)
#2 #1

Figure C.1 — Topology of CP 19/3 combination of linear and T-branch network

IEC

For the power supply, the network of CP19/3 supports the topology that connects the power
adaptor to supply power within the network. The power adaptor can be connected to any place.

Figure C.2 shows an example of the power adaptor connections.
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C1 master
(FAcontroller) }— | Power [ }— W —— | Tap|[ }—— | Tap[ F— =  [—---==---
adaptor
| | | N
. ACZ mtasltler Slave . Slave
(FA controller or (FA device) (FA device)
Support tool) #2 #n
#1

Power
source c2 t

master

(FA controller or (FAScIjae\ceice)
Support tool) #1
HD

C.4.3.1.6

C.4.3.2
C.4.3.21
C.4.3.2.2

Figure C.2 — Topology of CP 19/3 network example with Power adaptor

Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

Network characteristics
General

Network characteristics for balanced cabling-not based on Ethernet

Thble C.1 — Basic network characteristics for balanced. cabling not based on Ethernét

Characteristic CP 19/3 (Z-LINK™ 1I)
Basic transmission technology TIA-485-A Linear bus
Length/transmission speed Length between nodes
m
4 Mbit/s, 8 Mbit/s, 16 Mbit/s, 24 Mbit/s\32 Mbit/s 50
Maximum capacity Max. no.
Devices/network 14

C.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Not applicable.

C.4.3.2.4 Network characteristics for optical fibre cabling

Not applicables

C.4.3.2.5 Specific network characteristics

The refationship between the number of devices and maximum length between devices is shg

in Fable-€-4-

C.4.3.2.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.4 Selection and use of cabling components

C.4.41 Cable selection

C.4.411 Common description

Addition:

The network of CP19/3 uses two types of cables: 6-conductor and 8- conductor cables.

IEC

wn
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C.4.41.2 Copper cables
C.4.41.21 Balanced cables for Ethernet-based CPs

Not applicable.

C.4.41.22 Copper cables for non-Ethernet-based CPs

Replacement:

Characteristic

CP 19/3 (Z-LINK™ 1II)

Nominal impedance of cable (tolerance)

signal

(120 £ 12) Q for signal wire

Attenuation

Signal

1,16 dB/ 50 m (at 1 MHz)
2,55 dB/ 50 m (at 4 MHz}
4,05 dB/ 50 m (at 8 MHz)
4,68 dB/ 50 m (at\t0 MHz)
6,17 dB/ 50  (af 16 MHz)
6,97 dB/ 50_m (at 20 MHz)
7,854B/-50 m (at 25 MHz)
8.84 4B/ 50 m (at 31,25 MHz)
12,97 dB/ 50 m (at 62,5 MHz)
17,17 dB/ 50 m (at 100 MHz)

DJR of conductors

signal,

Auxiliary signal

< 140 Q/km for signal wire

power. depends on conductor size
DJR of shield -
Number of conductors 6
Shjelding Yes

CoJour code for conductor

OR, BK, BN, GY, RD, BL

Jagket colour requirements

Jagket material

Refistance to harsh environment (e.g. UV, oil resist, LSOH)

AgEncy ratings

Conductor cross-sectional area

Capacitance
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Table C.3 - Information relevant to 8-conductor copper cable

Characteristic

CP 19/3 (Z-LINK™ 1)

Nominal impedance of cable (tolerance)

signal

(120 = 12) Q for signal wire

Attenuation

Signal

1,16 dB/ 50 m (at 1 MHz)
2,55 dB/ 50 m (at 4 MHz)
4,05 dB/ 50 m (at 8 MHz)
4,68 dB/ 50 m (at 10 MHz)

R"I7 dBL 50 m (cﬂ' 16 '\Ill—l'l)

6,97 dB/ 50 m (at 20 MHz)
7,85 dB/ 50 m (at 25 MHz)

8,84 dB/ 50 m (at 31,25 MHz)
12,97 dB/ 50 m (at 62,5 MHZ)
17,17 dB/ 50 m (at 100;MHZ)

DdR of conductors

signal,

Auxiliary signal

< 145,6 Q/km for signal wire

power depends on'conductor size
DR of shield -
Number of conductors 8
Shjelding Yés

Cojour code for conductor

OR, BK, BN, GY, RD, BL, YE, WT

Jagket colour requirements

Jagket material

Repistance to harsh environment (e.g. UV, oil resist;KS0H) -

Aggncy ratings

Conductor cross-sectional area

Capacitance

Addition:

The additional CP_19/8 cable specifications are shown in Table C.4. Figure C.3 and Figure .4

shgw the structure.of CP 19/3 cable.

Table C.4 — Additional cable specifications

Characteristic

Constraints

Conductor

Tinned annealed copper

Withstand voltage

AC 500 V, 1 min

Insulation resistance

=210 MQ/km
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Signal: AWG26
Sheath

Power: AWG26-AWG16

Inclusions

PrEmEE SR Auxiliary signal: AWG26 e

Figure C.3 — Structure of 6-conductor cable

Sheath

Auxiliary signal: AWG26

) Signal: AWG26
Signal: AWG26

tape

shielding tape
gfap Inclusions

Braided shield
Power: AWG26-AWG16

IEC
Figure C.4 — Structure of 8-conductor cable

C.4.41.3 Cables for wireless installation

Not applicable.

C4.414 Optical fibre-cables

Notg applicable.

C4.415 Special purpose balanced and optical fibre cables
C.4.41.6 Specific requirements for CPs

Nog applicable.

c4.41.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.4.2 Connecting hardware selection
C.4.4.21 Common description

Figure C.5 show the connection for linear network and the connection for T-branch network
patterns using connectors.
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Male Female Male Male
Female
D JN A I pe— I o i S i IR
| Male Male
Female —» Female
Female
Male
D | D Male Without connector | Original connector Female
Without connector =
D D | ———————- D
IEC
whdre
D: Device
T: Tlap
Figure C.5 — Connection for linear network
Cohnection of device with original connectors and connection of device:without connectors
shown in Figure C.5 are also available. The original connector to beused shall have the electric
chgracteristics equivalent to those described in this document. In either case, cables specified

in this document shall be used.

C.4

No

C.4

Re

Ta

.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet

applicable.

.4.2.3 Connecting hardware for copper.cabling CPs not based on Ethernet

blacement:
ple C.5 provides values based on .the“template given in [IEC 61918:2018, Table 8.

Table C.5 — Connectotrs’for copper cabling CPs not based on Ethernet

IEC 6080
7-2 or IEC 6116| ANSI/(NFPA)
IEC 6080 IEC,61076-2-101 9-8 T3.5.29 R1-2007 Others
7-3
M12-8 with [M12-12 with| M12-n with | Coaxial 7/8-16 | Open | Terminal | X-LINK |
Sub-D | "p doding | A-coding | X-coding | (BNC) | ™ 18 |uN-2B THD| style block pa | Othprs
CP[9/3 No Yes No No No No No No No Yes Yes

NO
mix

[E For M12-8 and M12-12 connectors, there are many applications using these connectors that are not compatible and
bd cause damage to the applications.

Y.-LINK 1l connector is specified in the following paragraph.

Addition:

For CP 19/3 network, CP 19/3 specific connector shall be used. Figure C.6, Figure C.7 and
Figure C.8 show the dimensions of the 6 pin device connectors. Figure C.9, Figure C.10 and
Figure C.11 shows the dimensions of the 8 pin device connector. Figure C.12 and Figure C.13
show the dimensions of the cable 6 pin connectors. Figure C.14 and Figure C.15 shows the
dimensions of the cable 8 pin connector. Table C.6 shows the electric characteristics of 6 pin
connector. Table C.7 shows the electric characteristics of 8 pin connector.
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Figure C.15 — Dimensions of cable 8 pin female connector

Table C.6 — Electric characteristics of 6pin connector.

IEC

Characteristic

value

Maximum rated voltage

125V

Maximum rated current

2.0 A@QAWGH#16-22(Cable soldering type)
1,5 A@QAWGH24
0,5 A@AWGH#28

Contact Resistance

Terminal 20 mQ max

Shell 50 mQ max

Withstand voltage

AC500 V/1min

Insulation resistance

100 MQ

Operating temperature

-40 to +85 degree

Table C.7 — Electric characteristics of 8pin connector

Characteristic

value

Maximum rated‘voltage

125V

Maximunisrated current

2.0 A@QAWG#16-22(Cable soldering type)
1,5 AQAWGH#24
0,5 A@QAWGH#28

Contact Resistance

Terminal 20 mQ max

Shell 50 mQ max

Withstand voltage

AC500 V/1 min

frsutatiom resistance

00

Operating temperature

-40 to +85 degree

C.4.4.24

Not applicable.

C.4.4.25

Not applicable.

Connecting hardware for wireless installation

Connecting hardware for optical fibre cabling
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C.4.4.2.6 Specific requirements for CPs

Not applicable.

c.4.4.27 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

C.4.43 Connections within a channel/permanent link

C.4.4.31 Common description

Cc.4
Cc.4
No

Cc.4
No

C.4

No

C.4

C.4
C.4
C.4

Ad

Th
ins

C.4

C.4
C.4

.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet
.4.3.3 Copper cabling connections and splices for CPs not based on Ethéernet
applicable.
.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernetf
applicable.
.4.3.5 Optical fibre cabling connections and splices for'CPs not based on
Ethernet
applicable.
.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
4.4 Terminators
.4.4.1 Common description
.4.4.2 Specific requirementsfor CPs
Hition:
b terminator resistance~value shall be (120 £ 6) Q (min. 1/2W). Terminators are usu

alled on CP 19/3 network device.

4.4.3 Specific requirements for generic cabling in accordance with
ISOHEC 11801-3

4.5 Deévice location and connection

.4.51 Common description

|y

C.4

N Specifi , ts for CP

Not applicable.

C.4.4.53 Specific requirements for wireless installation

Not applicable.

C.4.45.4 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
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C.4.4.6 Coding and labelling

C.4.4.6.1 Common description

C.4.4.6.2 Additional requirements for CPs

C.4.4.6.3 Specific requirements for CPs

Not applicable.

0/3

C.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
C.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
C.4.4.71 Common description
C.4.4.7.2 Bonding and earthing of enclosures and pathways
C.4.4.7.3 Earthing methods
C.4.4.7.4 Shield earthing
C.4.4.7.4.1 Non-earthing or parallel RC
Not applicable.
C.4.4.7.4.2 Direct
Ad{ition:
CP|19/3 (Z-LINK™ [I) requires direct shield.€arthing. The communication shield of a CP 1
deyice is normally directly connected to the'device’s protective earth through connector shigld.
If §P 19/3 specific connector is used, Ao additional shield earthing installation is needed.
C.4.4.7.5 Specific requirements for CPs
Not applicable.
C.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC“11801-3
C.4.4.8 Storage and transportation of cables
C.4.4.8.1 Common description
C.4.4.8.2 Specific requirements for CPs
Notapplicable.
C.4.4.8.3 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
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C.4.4.9 Routing of cables

C.4.4.9.1 Common description

C.4.49.2 Cable routing of assemblies

C.4.493 Requirements for cable routing inside enclosures
C.4.49.4 Cable routing inside buildings

C.4.4.9.5 Cable routing outside and between buildings

C.4.4.9.6 Installing redundant communication cables

Not applicable.

C.4.4.10 Separation of circuits

C.4.4.11 Mechanical protection of cabling components
C.4.4.111 Common description

C.4.4.11.2 Specific requirements for CPs

Not applicable.

C.4.411.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.4.12 Installation in special areas
C.4.4.121 Common description
C.4.4.12.2 Specific requirements fok CPs

Not applicable.

C.4.412.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11807%-3

C.4.5 Cabling planning documentation

C.4.5.1 Common description

C.4.5.2 Cabling planning documentation for CPs
C.4.5.3 Network certification documentation

C.4.54 Cabling planning documentation for generic cabling in accordance with
ISOMEC1T1801-3

C.4.6 Verification of cabling planning specification
C.5 Installation implementation

C.5.1 General requirements
C.5.1.1 Common description
C.5.1.2 Installation of CPs

C.5.1.3 Installation of generic cabling in industrial premises
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C.5.2 Cable installation

C.5.21 General requirements for all cabling types

C.5.2.1.1 Storage and installation

C.5.2.1.2 Protecting communication cables against potential mechanical damage

Replacement:

Table C.8 provides values based on the template given in IEC 61918:2018, Table 18.

Table C.8 — Parameters for balanced cables

Characteristic Value
Mechanical | Minimum bending radius, single bending a
force (mm)
Bending radius, multiple bending (mm) a
Pull forces (N) 3
Permanent tensile forces (N) a
Maximum lateral forces (N/cm) a
Temperature range during installation (°C) a
2 Depending on cable type: see manufacturer’s data-sheet

C.3.21.3 Avoid forming loops

C.8.21.4 Torsion (twisting)

C.3.2.1.5 Tensile strength (on installed cables)
C.5.2.1.6 Bending radius

C.8.2.1.7 Pull force

C.3.2.1.8 Fitting strainjrelief

C.5.2.1.9 Installing*cables in cabinet and enclosures
Cc.5.2.1.10 Installation on moving parts

Cc.8.2.1.11 Cable crush

C.5.2.112 Installation of continuous flexing cables

C.5.2.17.13 Additional instructions for the installation of optical fibre cables

Not applicable.

C.5.2.2 Installation and routing
C.5.2.21 Common description
C.5.2.2.2 Separation of circuits
C.5.2.3 Specific cable installation requirements for CPs

Not applicable.
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C.5.2.4 Specific requirements for wireless installation

Not applicable.

C.5.2.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.5.3 Connector installation

C.5.31 Common description

C.8.3.2 Shielded connectors

C.5.3.3 Unshielded connectors

Not applicable.

C.3.3.4 Specific requirements for CPs

Ad{lition:

Table C.9 and Table C.10 shows the pin assignment and wire ‘colour coding for CP 19/3
connectors.

Table C.9 — Pin assignment and wire colour coding for CP 19/3 6 pin connector

Colour code
pin assignment signal function
Standard

1 VCC pewer supply Orange
2 ov GND Black

auxiliary signal
3 AUX+ (positive) Brown
4 AUX— auxiliary signal Gra

(negative) y

5 SRD+ transmission Red

signal (positive)
6 SRD- transmission Blue

signal (negative)

Table CA10— Pin assignment and wire colour coding for CP 19/3 8 pin connector

pin assignment signal function Colour code

1 VvCC power supply Orange

2 ov GND Black

3 AUX+ auxnlar.y-s,lgnal Brown
(positive)

4 AUX— auxiliary ‘signal Gray
(negative)

5 SRD1+ transmission signal Red
(positive)

6 SRD1- transmission signal Blue
(negative)

7 SRD2+ transmission signal Yellow
(positive)

8 SRD2- transmission signal White
(negative)
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C.5.3.5 Specific requirements for wireless installation

C.5.3.6 Specific requirements for generic cabling in accordance with ISO/IEC
11801-3

C.5.4 Terminator installation

Not applicable.

Cc.45 Device installation
C.5.51 Common description
C.5.5.2 Specific requirements for CPs

Not applicable.

C.5.6 Coding and labelling
C.5.6.1 Common description
C.3.6.2 Specific requirements for CPs

Not applicable.

C.3.7 Earthing and bonding of equipment and{devices and shield cabling

Subclause 5.7.5 is not applicable.
C.5.8 As-implemented cabling documentation
C.6 Installation verification and’installation acceptance test

C.q.1 General

C.6.2 Installation verification

c.q.2.1 General

C.§.2.2 Verification according to cabling planning documentation
Cc.6.2.3 Verification of earthing and bonding

C.§.2.31 General

C.6.2,3°2 Specific requirements for earthing and bonding

Not applicable.
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C.6.2.4 Verification of shield earthing

C.6.2.5 Verification of cabling system

C.6.2.5.1 Verification of cable routing

C.6.2.5.2 Verification of cable protection and proper strain relief
C.6.2.6 Cable selection verification

C.6.2.6.1 Common description

C.6.2.6.2 Specific requirements for CPs

Not applicable.

C.6.2.6.3 Specific requirements for wireless installation

Not applicable.

C.§.2.7 Connector verification
C..2.71 Common description
C.6.2.7.2 Specific requirements for CPs

Not applicable.

C.6.2.7.3 Specific requirements for wireless{installation

Not applicable.

C.6.2.8 Connection verification

C.6.2.8.1 Common description

C.6.2.8.2 Number of conngctions and connectors
C.6.2.8.3 Wire mapping

C.6.2.9 Terminator verification

Not applicable.

C.6.2.10 Coding and labelling verification

C.6.2.10.1 Common description

C.6.2-40.2 S i T Habelli ificati .
Not applicable.

C.6.2.11  Verification report

C.6.3 Installation acceptance test

C.6.3.1 General

C.6.3.2 Acceptance test of Ethernet-based cabling

C.6.3.2.1 Validation of balanced cabling for CPs based on Ethernet

Subclause 6.3.2.1.3 is not applicable.
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C.6.3.2.2 Validation of optical fibre cabling for CPs based on Ethernet

Not applicable.

C.6.3.2.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.6.3.3 Acceptance test of non-Ethernet-based cabling

Not applicable.

C.6.3.4 Specific requirements for wireless installation

Not applicable.
C..3.5 Acceptance test report
C.T Installation administration

Subclause 7.8 is not applicable.

C.8 Installation maintenance and installation troubleshooting

Subclause 8.4 is not applicable.
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CP 19/4 (MECHATROLINK™-4) specific installation profile

Installation profile scope

Addition:

This annex specifies the installation profile
(MECHATROLINK™-4). The CP 19/4 is specified in IEC 61784-2.

for Communication

D.2 Normative references
D.3 Installation profile terms, definitions, and abbreviated terms
D.3.1 Terms and definitions
D.3.2 Abbreviated terms
Ad{lition:
IMI Industrial Mini 10
D.3.3 Conventions for installation profilées
Not applicable.
D.4 Installation planning
D.4.1 General

Subclause 4.1.4 is not applicable.

Profile

CPRY

0/4

D.4.2 Planning requirements
D.4.2.1 Safety

D.4.2.1.1 General

D.4.24.2 Electrical safety
D.4.2.1.3 Functional safety

Not applicable.

D.4.2.1

4 Intrinsic safety

Not applicable.

D.4.2.1

.5 Safety of optical fibre communication systems

Not applicable.
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D.4.2.2 Security

D.4.2.3 Environmental considerations and EMC

D.4.2.3.1 Description methodology

D.4.2.3.2 Use of the described environment to produce a bill of material

D.4.2.4 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

hot
in

D.4-3—Networkcapabitities

D.4.3.1 Network topology

D.4.3.1.1 Common description

D.4.3.1.2 Basic physical topologies for passive networks

Not applicable.

D.4.3.1.3 Basic physical topologies for active networks

D.4.3.1.4 Combination of basic topologies

Nog applicable.

D.4.3.1.5 Specific requirements for CPs

Ad{lition:

CP|119/4 (MECHATROLINK™-4) supportsplinear and star topologies. Ring topology is

supported. Each CP 19/4 devices shall,be connected through crossover cable describeg

IEC 61918:2018, Annex H.

D.4.3.1.6 Specific requireménts for generic cabling in accordance with
ISO/IEC 11801-3

D.4.3.2 Network characteristics

D.4.3.2.1 General

D.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Not applicable.

D.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Replacement:

Table D.1 provides values based on the template given in IEC 61918:2018, Table 2.
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Table D.1 — Network characteristics for balanced cabling based on Ethernet

D.4

No

D.4

No

D.4

D.4
D.4
D.4
D.4

D.4.

Re

Ta
Ta

Characteristic CP 19/4
Supported data rates (Mbit/s) 100 and 1 000
Supported channel length (m) ? 100
Number of connections in the channel (max.) @ ° 8
Patch cord length (m) 2 100
Channel class per ISO/IEC 11801-3 (min.) P D
Cable category per ISO/IEC 11801-3 (min.) © 5
Connecting HW category per ISO/IEC 11801-3 (min.) 5
Cable types As needed for application

8 SeeD.4.4.3.2.

b For the purpose of this table the channel definitions of ISO/IEC 118013\ are
applicable.

¢ For additional information see IEC 61156 series.

.3.2.4 Network characteristics for optical fibre cabling

applicable.

.3.2.5 Specific network characteristics

applicable.

.3.2.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

4 Selection and use of cablirrg components

4.1 Cable selection

411 Common description

4.1.2 Copper cables

41.21 Balanced cables for Ethernet-based CPs
blacement:
ble D-2"and Table D.3 provide values based on the template given in IEC 61918:20

ble’ 4

24
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Table D.2 — Information relevant to copper cable: CP 19/4 type A fixed cables

Characteristic CP 19/4
(MECHATROLINK™-4) Type A
Cable
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 52 Q/km
DCR of shield -
Number of conductors 4
Shielding Yes

Colour code for conductor

BU, WH, OG, YE

Jacket colour requirements

Jacket material

resist, LSOH)

Resistance to harsh environment (e.g. UV, oil

Agency ratings

Table D.3 — Information relevant to copper cable: CP-19/4 type B fixed cables

Characteristic CP 19/4
(MECHATROLINK™-4) Type B
Cable
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 260 Q/km
DCR of shield -
Number of conductors 8
Shielding Yes

Colour code for conducton

BU,BU/WH, GR,GR/WH,
OG,0G/WH, BR,BR/WH

Jacket colour requirements

Jacket material

resist, LSOH)

Resistancetto,harsh environment (e.g. UV, oil

Agency Tatings

Replacement: Table D.4 and Table D.5 provide values based on the template given

IEG 61948:2018, Table 5.
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Table D.4 — Information relevant to copper cable: CP 19/4 type A fixed cords

Characteristic CP 19/4
(MECHATROLINK™-4) Type A
Cord
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 52 Q/km
DCR of shield -
Number of conductors 4
Length 100 m
Shielding Yes

Colour code for conductor

BU, WH, OG, YE

Jacket colour requirements

Jacket material

Resistance to harsh environment (e.g. UV, oil
resist, LSOH)

Agency ratings

Table D.5 — Information relevant to copper cable: CP 19/4 type B fixed cords

Characteristic CP 19/4
(MECHATROLINK™-4) Type B
Cord
Nominal impedance of cable (tolerance) (100 £ 15) Q
DCR of conductors < 260 Q/km
DCR of shield -
Number of conductors 8
Length 100 m
Shielding Yes

Colour code for ¢onductor

BU,BU/WH, GR,GR/WH,
OG,0G/WH, BR,BR/WH

Jacket coldurirequirements

Jacket'material

Resistance to harsh environment (e.g. UV, oil
fesist, LSOH)

Agency ratings

D.4.4.1.2.2

Copper cables for non-Ethernet-based CPs

Not applicable.

D.4.41.3

Cables for wireless installation

Not applicable.

D.4.41.4

Optical fibre cables

Not applicable.

D.4.41.5

Special purpose balanced and optical fibre cables
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D.4.4.1.6

Specific requirements for CPs

Not applicable.

— 69 —

D.4.41.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.4.4.2 Connecting hardware selection

D.4.4.2.1 Common description

D.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet

Replacement:

Table D.6 provides values based on the template given in IEC 61918:2018, Table)7.

Table D.6 — Connectors for balanced cabling CPs based on Ethernet

Series IEC 60603-7 b IEC 61076- | IEC 61076- IEC 6107 | |EC 6107/6-
series @ IEC 61076-3-106 3-117 2-101 6-2-109 3-122
shielded | unshielded Var. 1 Var. 6 Var. 14 M1244 with M12-8 IMI
D-coding with connector
X-coding with Type
1
gP IEC 6060 No No No No Yes Yes Yes
19/4 3-7-3
or
IEC 6060
3-7-5
a | For IEC 60603-7 series, the connector selection.is based on the desired channel performance.
b | Housings to protect connectors.

D.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet
Not applicable.

D.4.4.2.4 Connlecting hardware for wireless installation

Not applicable

D.4.4.2.5 Connecting hardware for optical fibre cabling

Not applicable.

D.4.4.2.6 Specific requirements for CPs

Not applicable.

D.4.4.2.7 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3



https://iecnorm.com/api/?name=a6edcbfd36bfede74c8d33ce59677a4a

- 70 - IEC 61784-5-19:2024 © |IEC 2024

D.4.4.3 Connections within a channel/permanent link

D.4.4.3.1 Common description
D.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet
D.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethernet

Not applicable.

D.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not applicable.

D.4.4.3.5 Optical fibre cabling connections and splices for CPs not based)on
Ethernet

Not applicable.

D.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.4.4.4 Terminators

Not applicable.

D.4.4.5 Device location and connection
D.4.4.5.1 Common description

D.4.4.5.2 Specific requirements for CPs

Not applicable.

D.4.4.5.3 Specific requirements for wireless installation

Not applicable.

D.4.4.5.4 Specific . requirements for generic cabling in accordance with

ISO/IEC:11801-3
D.4.4.6 Coding/and labelling
D.4.4.6.1 Common description

D.4.4.6:2 Additional requirements for CPs

D.4.4.6.3 Specific requirements for CPs

Not applicable.

D.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
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D.4.4.7 Earthing and bonding of equipment and devices and shielded cabling

D.4.4.71 Common description

D.4.4.7.2 Bonding and earthing of enclosures and pathways

D.4.4.7.3 Earthing methods

D.4.4.7.4 Shield earthing

Not applicable.

D.4.4.7.41 Non-earthing or parallel RC
Not applicable.
D.4.4.7.4.2 Direct
Ad{lition:
CP[19/4 (MECHATROLINK™-4) requires direct shield earthing. The\cemmunication shield g¢f a
CP|19/4 device is normally directly connected to the device’s protective earth through connegtor
shigld. If CP 19/4 specific connector is used, no additional shield earthing installation is needgd.
D.4.4.7.5 Specific requirements for CPs
Not applicable.
D.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
D.4.4.8 Storage and transportation of cables
D.4.4.8.1 Common description
D.4.4.8.2 Specific requirements for CPs
Not applicable.
D.4.4.8.3 Specific-requirements for generic cabling in accordance with
ISOHEC 11801-3
D.4.4.9 Routing of cables
D.4.4.9.1 Common description
D.4.4.9.2 Cable routing of assemblies
D.4.4.9.3 Requirements for cable routing inside enclosures

D.4.49.4 Cable routing inside buildings

D.4.4.9.5 Cable routing outside and between buildings

D.4.4.9.6 Installing redundant communication cables

Not applicable.

D.4.4.10 Separation of circuits
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D.4.4.11 Mechanical protection of cabling components
D.4.4.11.1 Common description
D.4.4.11.2 Specific requirements for CPs

Not applicable.

D.4.4.11.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.4.4.12 Installation in special areas
D.4.4.12.1 Common description
D.4.4.12.2 Specific requirements for CPs

Not applicable.

D.4.4.12.3 Specific requirements for generic cabling in accordancé with
ISO/IEC 11801-3

D.4.5 Cabling planning documentation

D.4.5.1 Common description

D.4.5.2 Cabling planning documentation for CPs
D.4.5.3 Network certification documentation

D.4.5.4 Cabling planning documentation for generic cabling in accordance with
ISO/IEC 11801-3

D.4.6 Verification of cabling planning specification
D.% Installation implementation

D.§5.1 General requirements

D.§.1.1 Common description

D.§.1.2 Installation of CPs

D.§.1.3 Installation of generic cabling in industrial premises
D.§.2 Cable installation

D.§.2.1 General requirements for all cabling types

D.5.2.1.1 Storage and installation
D.5.2.1.2 Protecting communication cables against potential mechanical damage

Replacement:

Table D.7 provides values based on the template given in IEC 61918:2018, Table 18.
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Table D.7 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) |26 mm

Bending radius, multiple bending (mm) See manufacturer’s
data sheet

Mechanical | pull forces (N) 101 N
force

Permanent tensile forces (N) 58 N

Maximum lateral forces (N/cm) Not defined

Temperature range during installation (°C) 0 to 80

D.§.2.1.3 Avoid forming loops

D.§.2.1.4 Torsion (twisting)

D.§.2.1.5 Tensile strength (on installed cables)
D.5.2.1.6 Bending radius

D.§.2.1.7 Pull force

D.5.2.1.8 Fitting strain relief

D.§.2.1.9 Installing cables in cabinet and enclosures

D.3.2.1.10 Installation on moving parts
D.§5.2.1.11 Cable crush
D.§.2.1.12 Installation of continuous*flexing cables

D.§.2.1.13 Additional instructions-for the installation of optical fibre cables

Not applicable.

D.§.2.2 Installation and routing
D.§.2.2.1 Commeon description
D.§.2.2.2 Separation of circuits

D.§.2.3 Specific cable installation requirements for CPs

Nof applicable.

D.8-2:4—Spescificrequiremenisforwireless-installation

Not applicable.

D.5.2.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
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D.5.3 Connector installation
D.5.3.1 Common description
D.5.3.2 Shielded connectors
D.5.3.3 Unshielded connectors

Not applicable.

D.5.3.4 Specific requirements for CPs
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Addition:

Table D.8 shows the pin assignment and wire colour coding for CP 19/4 modular conniector and
IM|| connectors, Table D.9 and Table D.10 show the pin assignment and wire celour coding|for

CP

19/4 M12-4 and M12-8 connectors specified in D.4.4.2.2.

Table D.8 — Pin assignment and wire colour coding for CP 19/4 modular
and IMI connector

Signal Function Color code Pin
TXD+ Transmit Data+ BU 1
TXD- Transmit Data- WH 2
RXD+ Receive Data+ oG 3
RXD- Receive Data- YE 6
SH Shield Shield, braid

Table D.9 — Pin assignment and wire colour coding for CP 19/4 M12-4 connector

Signal Function Color code Pin
TXD+ Transmit"Data+ BU 1
TXD- Transmit Data- WH 3
RXD+ Receive Data+ oG 2
RXD- Receive Data- YE 4
SH Shield Shield braid

Table D.10 — Pin assignment and wire

colour coding for CP 19/4 M12-8 connector

Signal Function Color code Pin
TPO- DataA- oG 2
TP1+ DataB+ GR/WH 3
TP1- DataB- GR 4
TP2+ DataC+ BU 5
TP2- DataC- BU/WH 6
TP3+ DataD+ BR/WH 7
TP4- DataD- BR 8
SH Shield Shield braid
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D.5.3.5 Specific requirements for wireless installation
D.5.4 Terminator installation

Not applicable.

D.5.5 Device installation
D.5.5.1 Common description

D.5.5.2 Specific requirements for CPs

Not applicable.

D.§.6 Coding and labelling
D.§3.6.1 Common description
D.§.6.2 Specific requirements for CPs

Not applicable.

D.§.7 Earthing and bonding of equipment and devices and-shield cabling

Subclause 5.7.5 is not applicable.
D.5.8 As-implemented cabling documentation
D.¢ Installation verification and installation acceptance test

D.§.1 General

D.§.2 Installation verification

D.§.2.1 General

D.§.2.2 Verification according to cabling planning documentation
D.§.2.3 Verification of earthing and bonding

D.§.2.3.1 General

D.§.2.3.2 Specific requirements for earthing and bonding

Not applicable.

D.§.2.4 Verification of shield earthing

D.6.2.5 Verification of cabling system

D.6.2.5.1 Verification of cable routing

D.6.2.5.2 Verification of cable protection and proper strain relief
D.6.2.6 Cable selection verification

D.6.2.6.1 Common description

D.6.2.6.2 Specific requirements for CPs

Not applicable.
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D.6.2.6.3 Specific requirements for wireless installation

Not applicable.

D.6.2.7 Connector verification
D.6.2.7.1 Common description
D.6.2.7.2 Specific requirements for CPs

Not applicable.

D.§.2.7.3 Specific requirements for wireless installation
Not applicable.

D.§.2.8 Connection verification

D.§.2.8.1 Common description

D.§.2.8.2 Number of connections and connectors

D.§.2.8.3 Wire mapping
D.g.2.9 Terminator verification

Not applicable.

D.§.2.10 Coding and labelling verification
D.§.2.10.1 Common description
D.§.2.10.2 Specific coding and labelling verification requirements

Nog applicable.

D.§.2.11  Verification report

D.§.3 Installation acceptance test

D.§.3.1 General

D.§.3.2 Acceptance test of Ethernet-based cabling

D.6.3.2.1 Validation of balanced cabling for CPs based on Ethernet

Subclatsge 6.3.2.1.3 is not applicable.

D.6.3.2.2 Validation of optical fibre cabling for CPs based on Ethernet

Not applicable.

D.6.3.2.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

D.6.3.3 Acceptance test of non-Ethernet-based cabling

Not applicable.

D.6.3.4 Specific requirements for wireless installation

Not applicable.
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D.6.3.5 Acceptance test report
D.7 Installation administration

Subclause 7.8 is not applicable.

D.8 Installation maintenance and installation troubleshooting

Subclause 8.4 is not applicable.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

RESEAUX INDUSTRIELS -
PROFILS -

Partie 5-19: Installation des bus de terrain —
Profils d’installation pour CPF 19

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compagsée
He I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'l[EC). L'IEC-a pour obje{ de
avoriser la coopération internationale pour toutes les questions de normalisation dans®les domaines| de
‘électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internationgles,
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessiblés au public (PAS) et|des
(Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée\a des comités d’études, [aux
ravaux desquels tout Comité national intéressé par le sujet traité peut“(participer. Les organisatjons
nternationales, gouvernementales et non gouvernementales, en liaison avec NEC, participent également [aux
ravaux. L’'IEC collabore étroitement avec I’Organisation Internationale (de ‘Normalisation (ISO), selon |des
conditions fixées par accord entre les deux organisations.

2) les décisions ou accords officiels de I'lEC concernant les questions téehniques représentent, dans la mesur¢ du
bossible, un accord international sur les sujets étudiés, étant donné Quée les Comités nationaux de I'lEC intéredsés
sont représentés dans chaque comité d’études.

3) Les Publications de I'l[EC se présentent sous la forme derrecommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous Jes\efforts raisonnables sont entrepris afin que IJEC
5'assure de I'exactitude du contenu technique de ses publications; 'lEC ne peut pas étre tenue responsablg de
‘éventuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

4) Pans le but d’encourager I'uniformité internationale, les Comités nationaux de I'lEC s’engagent, dans toutg la
mesure possible, a appliquer de fagon transparente’les Publications de I'lEC dans leurs publications nationgles
et régionales. Toutes divergences entre toutes’ Publications de I'lEC et toutes publications nationales| ou
Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
ournissent des services d’évaluatiopnde conformité et, dans certains secteurs, accédent aux marques| de
conformité de I'IEC. L'IEC n’est respansable d’aucun des services effectués par les organismes de certificaftion
ndépendants.

6) [Tous les utilisateurs doivent@§’assurer qu’ils sont en possession de la derniére édition de cette publication.

7) RPAucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataifes,

compris ses experts«particuliers et les membres de ses comités d’études et des Comités nationaux de I'l[EC,
pour tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
hature que ce soit{dirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déperJses
Hécoulant de la publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de I'l|EC,
bu au crédit guittui est accordé.

8) L’attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publicatjons
référencees est obligatoire pour une application correcte de la présente publication.

9) L’IEC.attire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation ¢’'un
brevet. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de tout droit de proprjété
CVUIId;qUU’ é uct éyald A :G datc dc pub:;\,at;ull du VIéOCIIt \::\J\,l,llllcllt7 :‘:EC II‘GVG;{ 'JGO ICYU IIUt;f;\,at;Ull \.' ‘Un
brevet pouvait étre nécessaire a sa mise en application. Toutefois, il y a lieu d’avertir les responsables de la mise
en application du présent document que des informations plus récentes sont susceptibles de figurer dans la base
de données de brevets, disponible a I’adresse https://patents.iec.ch. L'IEC ne saurait étre tenue pour responsable
de ne pas avoir identifié de tels droits de brevets.

L'IEC 61784-5-19 a été établie par le sous-comité 65C: Réseaux industriels, du comité
technique 65 de I'lEC: Mesure, commande et automation dans les processus industriels. Il
s’agit d’'une Norme internationale.

Le présent document doit é&tre utilisé conjointement avec [I'IEC 61918:2018,
I'EC 61918:2018/AMD1:2022 et I'lEC 61918:2018/AMD2:2024.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2013. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout des nouveaux profils d’installation pour les CP 19/3 et CP 19/4 a I'Article 4;

b) dans I’Annexe B, le Tableau B.4 a été modifié et la Figure B.1 et la Figure B.2 ont été
supprimées;

c) I'Annexe C, qui correspond aux nouveaux profils d’installation pour le CP 19/3, et les
références connexes, ont été ajoutées;

d) I'Annexe D, qui correspond aux nouveaux profils d’installation pour le CP 19/4, et les
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Le [texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
65C/1281/FDIS 65C/1296/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aypnt
abouti a son approbation.

La [langue employée pour I’élaboration de cette Norme internationale est 'anglais.

Ce|document a été rédigé selon les Directives ISO/IEC, Rartie 2, il a été développé selon |les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC;”Supplément IEC, disponibles s¢us
www.iec.ch/members_experts/refdocs. Les principaux. types de documents développés par
I'IHC sont décrits plus en détail sous www.iec.ch/gubtications.

Ung liste de toutes les parties de la série IEC 61784-5, publiées sous le titre général Réseaux
industriels — Profils — Installation des bus de‘terrain, se trouve sur le site web de I'lEC.

Le comité a décidé que le contenu de.¢& document ne sera pas modifié avant la date de stabifité
indjquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
recdherché. A cette date, le document sera

e [reconduit,
e |[supprimé, ou

e |[réviseé.

PORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de
cument indique qu’elle contient des couleurs qui sont considérées comme utile
unelbonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
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INTRODUCTION

Le présent document fait partie d’'une série élaborée pour faciliter I'utilisation des réseaux de
communication dans des systémes de contréle-commande industriels.

L'IEC 61918:2018, I'IlEC 61918:2018/AMD1:2022 et I'lEC 61918/AMD2:2024 définissent les
exigences communes applicables a l'installation de réseaux de communication dans des
systémes de contréle-commande industriels. La présente norme décrit les profils d’installation
des profils de communication (CP) d’'une famille spécifique de profils de communication (CPF)
en indiguant les exigences de I'lEC 61918 qui s’appliquent pleinement et, si nécessaire, en

complétant, en modifiant ou en remplagcant les autres exigences (voir la Figure 1).

Se

relation entre les profils d’installation spécifiés dans le présent document.

Ch
Ch

d’in

CP

prgdsent document sont définies a I'Article 5.

La

I'IHC 61784-5-19 pour la CPF 19) permet aux utiliSateurs de travailler avec des documents

tail

reporter a I'lEC 61158-1 pour un contexte général sur les bus de terrain, leurs profils e

et lesquelles sont modifiées ou remplacées. Les conventions utilisées pour la rédaction

définition d’'une norme de profil d’installation pour chaque CPF (par exem

le convenable.

Aque profil d’installation de CP est spécifié dans une annexe séparée du, présent documg
Aque annexe est structurée exactement de la méme maniére que la norme de référemce
IEG 61918 compte tenu des rbles des différentes personnes impliquées’ dans le proces
stallation des bus de terrain, tels que définis dans I'lEC 61918 (planificateur, installatg
vélfificateur, valideur, personnel chargé de la maintenange, personnel chargé

I'agministration). Si elles utilisent le profil d’installation conjointement avec I'lEC 61918,

pefsonnes savent immédiatement quelles exigences sont comimunes a l'installation de tous
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Figure 1 — Relations entre les normes
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RESEAUX INDUSTRIELS -
PROFILS -

Partie 5-19: Installation des bus de terrain —
Profils d’installation pour CPF 19

Domaine d’application

présente partie de I'l[EC 61784-5 définit les profils d’installation pour |a*CPF[19
FCHATROLINKTM,

profils d’installation sont spécifiés dans les annexes. Ces annexes doivent étre utilisg¢es
jointement avec 'EC 61918:2018, 'EC 61918:2018/AMD1:2022 et
C 61918:2018/AMD2:2024.

Références normatives

documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou paftie
leur contenu, des exigences du présent document~Pour les références datées, sepule
ition citée s’applique. Pour les références non datées, la derniére édition du document|de
erence s’applique (y compris les éventuels amendements).

61918:2018 2, Réseaux de communicatioh industriels — Installation de réseaux |de
nmunication dans des locaux industriels
61918:2018/AMD1:2022

[E Pour les références normatives spécifiques au profil, voir les paragraphes A.2, B.2, C.2 et D.2.
Termes, définitions et .termes abrégés

ir les besoins du présent document, les termes, définitions et termes abrégés donnés dans

$0 et 'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisg¢es

normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse https://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse htips://www.iso.org/obp

MECHATROLINK™ et S-LINK™ || sont des appellations commerciales de YASKAWA ELECTRIC
CORPORATION. Cette information est donnée a I'intention des utilisateurs du présent document et ne signifie
nullement que I'IEC approuve ou recommande l'organisation détentrice de I'appellation commerciale, ni un
quelconque de ses produits. La conformité n’exige pas I'utilisation des appellations commerciales. L'utilisation
de I'appellation commerciale exige I'autorisation du détenteur de celle-ci.

Les références normatives de I'lEC 61918:2018, Article 2, de I'lEC 61918:2018/AMD1:2022, Article 2, et de
I'lEC 61918:2018/AMD2:2024, Article 2, s’appliquent.
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4 CPF 19: vue d’ensemble des profils d’installation
La CPF 19 comprend 4 profils de communication spécifiés dans I'lEC 61784-1 et '|EC 61784-2.

Les exigences d’installation pour le CP 19/1 (MECHATROLINKT™-||) sont définies dans
I’Annexe A.

Les exigences d’installation pour le CP 19/2 (MECHATROLINKT™.-[|I) sont définies dans
I’Annexe B.

Leg exigences d’installation pour le CP 19/3 (X-LINKTM |1) sont définies dans I’Annexe C.

Les exigences d’installation pour le CP 19/4 (MECHATROLINKTM.4) sont définies dans
I’Apnexe D.

5 | Conventions relatives aux profils d’installation

La |numérotation des articles et paragraphes des annexes du présent-document corresponfd a
celle des principaux articles et paragraphes de I'lEC 61918.

Leg articles et paragraphes des annexes du présent document complétent, modifient [ou
remplacent les articles et paragraphes correspondants de INEC 61918.

En|l'absence d’un paragraphe correspondant de I'l[EC®%1918 dans les annexes normatives|du
pr&sent document, le paragraphe pertinent de I'lEC)61918 s’applique sans modification.

La |lettre dans le titre (I’en-téte) de chaque annexe représente le profil d'installation qui lui est
attfibué a I'Article 4. La numérotation des @rticles (paragraphes) aprés la lettre de chaque
anmexe doit correspondre a la numérotation de I'article (paragraphe) concerné de I'lEC 619[18.

EXEMPLE "Le paragraphe B.4.4" dans I'lE€\61784-5-19 signifie que le CP 19/2 est défini dans le paragraphe|4.4
de I[IEC 61918:2018 et de I'lEC 61918:2018/AMD1:2022.

ToTs les articles principaux de-I'lEC 61918 sont cités et sont pleinement applicables, spuf
indjcation contraire dans chague annexe normative de profil d’installation.

Si |tous les paragraphes d'un article (paragraphe) sont omis, [larticle (paragrappe)
cofrespondant de 'lEC 61918 s’applique.

Si un article (paragraphe) indique "Non applicable", I'article (paragraphe) correspondant|de
I'IEC 61918-ne s’applique pas.

Si |un \article (paragraphe) indique "Addition:", I'article (paragraphe) correspondant [de
I'IEC\64918 s’applique en incluant les ajouts indiqués pour le profil.

Si un article (paragraphe) indique "Remplacement:", le texte donné dans le profil remplace le
texte de I'article (paragraphe) correspondant de I'lEC 61918.

NOTE Un remplacement peut également comprendre des additions.

Si un article (paragraphe) indique "Modification:", I'article (paragraphe) correspondant de
I'IEC 61918 s’applique en incluant les modifications indiquées pour le profil.

Si tous les paragraphes d’un article (paragraphe) sont omis alors que, dans ledit article
(paragraphe), il est indiqué "I’Article (paragraphe) x comporte une addition:" (ou un
"Remplacement:") ou "I’Article (paragraphe) x ne s’applique pas", I'Article (paragraphe) x est
valide tel que spécifié et tous les autres articles (paragraphes) correspondants de I'lEC 61918
s’appliquent.
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6 Conformité aux profils d’installation

Chaque profil d’installation dans le présent document inclut une partie de I'lEC 61918:2018 et
de I'IEC 61918:2018/AMD1:2022. Il peut également comprendre la définition de spécifications
supplémentaires.

Une déclaration de conformité a un profil d'installation du présent document doit étre stipulée
comme suit:

Conformité a I'lEC 61784-5-19:2024 pour CP 19/m <nom> ou
Conformité a I'lEC 61784-5-19 (Ed.2.0) pour CP 19/m <nom>

Le |[nom indiqué entre crochets obliques < > est facultatif et les crochets obliques_neg doivent
pag étre inclus. Le "m" dans CP 19/m doit étre remplacé par le numéro de profil 1-a\4.

NOTE Le nom peut étre celui du profil, par exemple MECHATROLINK-II, MECHATROLINKIII, Z-LINK Il ou
MECHATROLINK-4.

Si [le nom est une appellation commerciale, I'autorisation du détenteur de [I'appellafion
commerciale doit étre exigée.

Les normes de produits ne doivent pas intégrer d’éventuels-aspects d’évaluation de| la
conformité (y compris les dispositions de management de la‘qualité), qu’ils soient normatifs|ou
informatifs, autres que les dispositions d’essai du produit¢(evaluation et examen).
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Annexe A
(normative)

Profil d’installation spécifique au CP 19/1 (MECHATROLINK™-II)

A.1 Domaine d’application du profil d’installation

Addition:

La| présente annexe définit le profil d’installation du profil de communication CPR.Y
(MECHATROLINKT™.[|). Le CP 19/1 est défini dans I'lEC 61784-1.

A.2 Références normatives

Adflition:

TIA-485-A, Electrical Characteristics of Generators and Receivers foroUse in Balanced Dig
Mujtipoint Systems (disponible en anglais seulement)

A.3 Termes, définitions et termes abrégés utilisés‘pour le profil d’installatio
A.3.1 Termes et définitions

Adflition:

A.3.1.93

appareil principal C1

dis
suk

A.3
ap
dis
dis

A.3
ap
dis
suj
au

ordonnés

.1.94

pareil principal C2

bositif principal qui déclenche I’échange de données de transmission avec d’aut
bositifs

.1.95
bareil principal
bositif quiléentréle le transfert de données sur le réseau CP 19/1 et déclenche I'accés

systeme de commande

0/1

ital

bositif principal qui déclenche le -fransfert de données cycliques avec les disposififs

Fes

au

port des appareils subordonnés par la transmission de messages, et qui constitue I'interface

A.3A

o6

LEE A4

appareil subordonné
dispositif qui accéde au support uniquement aprés son déclenchement par I'appareil principal

pré

cédent

A.3.2 Termes abrégés

Addition:

M-11 MECHATROLINK™-||

USB Universal serial bus (Bus série universel)
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A.3.3 Conventions relatives aux profils d’installation
Non applicable.
A.4 Planification de I'installation

A.4.1 Généralités

Le paragraphe 4.1.4 ne s’applique pas.

A.4.2 Exigences de planification
A.4.2.1 Sdreté

A.4.2.1.1 Généralités

A.4.2.1.2 Sécurité électrique
A.4.2.1.3 Sécurité fonctionnelle

Noh applicable.

A4.21.4 Sécurité intrinséque

Noh applicable.

A4.21.5 Sécurité des systémes de communication par fibres optiques

Noh applicable.

A.4.2.2 Sécurité

A.4.2.3 Considérations environnémentales et compatibilité électromagnétique
A.4.2.31 Méthodologie de description

A.4.2.3.2 Utilisation de.Fenvironnement décrit pour produire une nomenclature

A.4.2.4 Exigencestspécifiques pour le cidblage générique conformément a
I'ISO/IEC\11801-3

A.4.3 Capacités du réseau

A.4.3.1 Topologie du réseau

A.4.3.11 Description commune
A.43+2—TFopotogies physiquesde basedesréseauxpassifs
Addition:

Le réseau CP 19/1 ne prend en charge que la topologie en bus passive.

A.4.3.1.3 Topologies physiques de base des réseaux actifs

Non applicable.
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A.4.31.4 Combinaison de topologies de base

A.4.31.5 Exigences spécifiques pour les CP

Ad

dition:

Le CP 19/1 prend en charge la topologie en bus passive par enchainement en cascade des
dispositifs. La topologie en étoile passive n’est pas prise en charge et les dérivations ne doivent
pas étre utilisées. La Figure A.1 représente la topologie en bus passive du réseau CP 19/1.

AN L AN L

un

IEC

|e||||||IETSEZ/ M g \Mﬂ — Emn
Apcpf Zi'c',;’ti';';":f’ 1| Appare Appareil Apparell Appareil
d'automatisation principal C2 subordonné subordonné L subordonné
industrielle) (outil de (dispositif FA) (dispositif FA) (dispositif FA)
(FA, Factory support) n°1 n°2 n* 15
Automation)
IEC
Figure A.1 — Topologie du réseau CP 19/1
Le |CP 19/1 prend en charge I'interconnexion de deux segments de bus passifs au moyen d
répéteur de bus actif. Un seul répéteur est admis, comme représenté a la Figure A.2.
Terminaisons
intégrées
Te minaisH """""" \ """"" ﬂrminai
: Appareil Appareil - Appareil Appareil Appareil
rﬁ%?a;?(ln subordonné|s « < |subordonné RERRIEUr subordonné|+ + | subordonnég |subordonné
princip #1 #m #1 #n —1 #n
Réseau cété appareil principal | | Réseau cbté étendu
Figure A.2 — Extension d’un réseau au moyen d’un répéteur
A.4.3.1.6 Exigences spécifiques pour le cidblage générique conformément a
I'ISO/IEC11801-3
A.4.3.2 Caractéristiques du réseau
A.4.3.2.1 Genéralités
A.4.3.2.2 Caractéristiques du réseau pour un cablage a paires symétriques ne
reposant pas sur Ethernet
Remplacement:

Le Tableau A.1 fournit des valeurs fondées sur le modéle du Tableau 1 de I'lEC 61918:2018.
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Tableau A.1 — Caractéristiques de base du réseau pour un cablage symétrique ne
reposant pas sur Ethernet

Caractéristique CP 19/1 (MECHATROLINK™.|I)
Technologie de transmission de base TIA-485-A Bus linéaire
Longueur / vitesse de transmission Longueur de segment
m
10 Mbit/s 50 (moins de 17 dispositifs)
30 (17 dispositifs)

Capacité maximale Nbre max.

Dispositifs / segment 17

Dispositifs / réseau 32
A.4.3.2.3 Caractéristiques du réseau pour un cablage symétrique reposant sur

Ethernet

Noh applicable.
A.4.3.2.4 Caractéristiques du réseau pour un céblage a fibres optiques
Noh applicable.
A.4.3.2.5 Caractéristiques spécifiques du réseau
Addition:
La

danps le Tableau A.2 pour la topologie sans répéteur représentée a la Figure A.1. Lorsque d

se(
il c
dis
Ain
rép

Le

relation entre le nombre de dispositifs et la longueur de segment maximale est représen£

ments de réseau sont combinés au moyen'd’un répéteur, comme représenté a la Figure A
bnvient de considérer le répéteur comme un dispositif sur chaque segment et le nombre
bositifs disponibles est réduit de.un“par rapport a la valeur donnée dans le Tableau A
si, le nombre maximal de dispositifs par réseau, dont deux segments sont étendus par
eteur, devient 32 (17+17-2).

Tableau A.2 - Nombre de dispositifs et longueur de segment maximale

Nombre de dispositifs Longueur de segment maximale
16 ou moins 50 m
17 30m
18 ou plus Non autorisé

en

CP 19/1 est également soumis a une longueur de cable minimale. La longueur du c§

A.4.3.2.6 Exigences spécifiques pour le cablage générique conformément a

'ISO/IEC 11801-3

A.4.4 Sélection et utilisation de composants de céblage

A.4.4.1 Sélection du cable

A4.411 Description commune

ée
ux
.2,
de
2.
un
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A.4.4.1.2 Cables en cuivre

A.4.41.21 Cables symétriques pour les CP reposant sur Ethernet

Non applicable.

A.4.41.2.2 Cables en cuivre pour les CP ne reposant pas sur Ethernet
Remplacement:
Le frableatA3Heurnitdes—valeursfondées—surtemodeledutablean4-de HECH64948:264

Ad

Les spécifications supplémentaires relatives au cable du CP 19/1 sont données dans

Ta

Tableau A.3 — Informations applicables aux cables en cuivre: cables fixes

Caractéristique CP 19/1
(MECHATROLINK™.[|)
Impédance nominale du céable (tolérance) (130 £ 13) @
DCR des conducteurs <120 Q/km

DCR du blindage -

Nombre de conducteurs 2 (paire torsadee)
Blindage Oui
Code de couleur du conducteur BK\RD

Exigences de couleur de gaine extérieure <

Matériau de gaine extérieure -

Résistance aux environnements rigoureux (par -
exemple UV, résistance a I’huile, LSOH)

Evaluation par les organismes de certification -

Section du conducteur 20,16 mm? (AWG25)

Capacité <120 nF/km

dition:

pleau A.4. La Figure~A.3 représente la structure d’'un cable CP 19/1.

Tableau A.4 — Spécifications supplémentaires relatives au cable

Caractéristique Contraintes
Diamétre extérieur (4,8 £ 0,2) mm
Conducteur Cuivre étamé recuit
Tension de tenue 1 000 V en courant alternatif, 1 min
Résistance d’isolement =2 100 MQ/km
Affaiblissement 40 dB/km (a 4 MHz)
60 dB/km (a 10 MHz)
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Conducteur de décharge

AWG25

Bande

Inclusion

Tresse de blindage
IEC

Figure A.3 — Structure de cable

A.4.41.3 Cables pour installation sans fil

Noph applicable.

A4.41.4 Cables a fibres optiques

Noh applicable.

A4.41.5 Cables symétriques et a fibres optiques-spéciaux
A.4.4.1.6 Exigences spécifiques pour les CP

Noh applicable.

A.4.41.7 Exigences spécifiques pour le cablage générique conformément a
I’ISO/IEC 11801-3

A.4.4.2 Sélection du matériel~rde connexion

A.4.4.21 Description commune
A.4.4.2.2 Matériel de connexion pour les CP de cablage symétrique reposant sur
Ethernet

Noh applicable.

A.4.4.2.3 Matériel de connexion pour les CP de cablage en cuivre ne reposant pas
sur Ethernet

Remplacement:

Le Tableau A.5 fournit des valeurs fondées sur le modéle du Tableau 8 de I'l|EC 61918:2018.
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Tableau A.5 — Connecteurs pour les CP de ciblage en cuivre ne reposant pas sur

Ethernet

IEC 6080

7-2 ou IEC 611 ANSI/(NFPA)
IEC 6080 IEC 61076-2-101 69-8 T3.5.29 R1-2007 Autres

7-3
D-Sub | M12-5 avec | M12-5 avec | M12-n avec | Coaxial | M 18 7/8-16 Type Bornier | pm.yi@ | Autres
codage A codage B codage X (BNC) UN-2B THD | ouvert
CP 19/1 Non Non Non Non Non Non Non Non Non Oui Non

co

a

NOTE De nombreuses applications utilisant les connecteurs M12-5 ne sont pas compatibles, en cas de mélange des

nnecteurs, cela peut endommager les applications.

Le connecteur M-Il (MECHATROLINKTM-II) est spécifié a I'alinéa suivant.

Ad

Po

(M

La
I

sp4g

Dition:

ir le réseau CP 19/1,

verrouillage spécifique au CP 19/1.

Dimensions exprimées en millimé

_..-|

|—-—Ei,EIEI

le connecteur spécifique au CP 19/1 appelé connecteur M-Il
FCHATROLINK™-]1) doit étre utilisé. La Figure A.4 et la Figune/A’5 représentent
dimensions des connecteurs de dispositif M-Il (embases) a un et detux ports respectivemg
Figure A.6 représente les dimensions du connecteur de cable M-I} (fiche). Le connecteur|
pst compatible avec le connecteur USB type "A" spécifi€Odans la révision 2.0 de
cification du bus série universel [3], a I'exception du fait qu’il dispose d’'un mécanisme

les
nt.
M-

la
de

res

14 T
10,28
et " =t l
13,1 572 ——
L 14,7 —— — Boitier
12,5201 —= V/
1 M Sy —
Enveloppe —-.[ M *
| T i F N
I e e R R
AN 2
he— 2.5
Contact 2| | 3,72
T -

Figure A.4 — Dimensions d’un connecteur de dispositif a

IEC

un port
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Dimensions exprimées en millimétres

S

= |

]

I ——
14,7 — 169
125 |
Ly 1 [ il
0 J_l =
H
ﬂ 5 \ =

1562 1422
I =TS _5,I12 l j E

gm?—k ol | ; q

Figure A.5 — Dimensions d’un connecteur, de dispositif a deux ports

]

L

& ]}
1,
Lo = f

IEC

Dimensions exprimées en milliméfres

IEC

Figurp A.6 — Dimensions d’un connecteur de cible

Le connecteur de cable M-Il dispose de bobines d’inductance intégrées dans un boitier de
connecteur pour assurer I'adaptation de I'impédance entre I’émetteur-récepteur de ligne d’un
dispositif et le cable de transmission, comme représenté a la Figure A.7. Par conséquent, le
connecteur de cable M-Il ne peut étre utilisé que pour assurer la connexion entre le dispositif
de CP 19/1 et le cable. Il ne doit pas étre utilisé pour les connexions ou épissures dans un
canal.


https://iecnorm.com/api/?name=a6edcbfd36bfede74c8d33ce59677a4a

IEC 61784-5-19:2024 © |IEC 2024 - 99 —

NC 1 A)
L1 Cable a paire
torsadée
srD- 2(

L2
SRD+ 3 <>—/W\—Q
NC 4
Connecteur L1, L2: (100 £ 5) nH

IEC
Figure A.7 — Connecteur de cable a bobines d’inductance

A.4.4.2.4 Matériel de connexion des installations sans fil

Noh applicable.

A.4.4.2.5 Matériel de connexion pour cablage a fibres loptiques

Noh applicable.

A.4.4.2.6 Exigences spécifiques pour les CP.

Noh applicable.

A.4.4.2.7 Exigences spécifiques pourle cablage générique conformément a
I'ISO/IEC 11801-3

A.4.4.3 Connexions dans un canal/une liaison permanente

A.4.4.3.1 Description commune

A.4.4.3.2 Connexions_et épissures de ciblage symétrique pour les CP reposant surr
Ethernet

Noh applicable.

A.4.4.3.3 Connexions et épissures de cablage en cuivre pour les CP ne reposant
pas sur Ethernet

4.4.3,3:1) Description commune

Addition:

Pour le réseau CP 19/1, aucune connexion ou épissure dans un canal au moyen de connecteurs
CP 19/1 n’est admise. De méme, le type de connecteur et le nombre de connexions admis ne
sont pas définis.

A.4.4.3.4 Connexions et épissures de ciblage a fibres optiques pour les CP
reposant sur Ethernet

Non applicable.
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A.4.4.3.5 Connexions et épissures de ciblage a fibres optiques pour les CP ne
reposant pas sur Ethernet

Non applicable.

A.4.4.3.6 Exigences spécifiques pour le cablage générique conformément a
I’ISO/IEC 11801-3

A.4.44 Terminaisons

A4441 Description commune
A.4.4.4.2 Exigences spécifiques pour les CP

Addlition:

La|valeur de la résistance des terminaisons doit étre de (130 +6,5) Q (min? 1/2 W). Les
terpinaisons sont généralement installées sur le boitier de connecteur de cable CP 19/1 et
connectées au dispositif placé a I'extrémité du segment de réseau. La Figure A.8 représente¢ la
connexion de la terminaison dans le boitier de connecteur de cable CR)19/1.

NC 1

SRD- 2

SRD+ 3

NC 4

IEC
Figure A.8 — Connexion de lajterminaison dans le boitier de connecteur de cable

Le |dispositif de réseau peutdisposer d’'une terminaison intégrée qui doit étre installé¢ a
I'eqftrémité d’'un segment.de‘réseau.

A.4.4.4.3 Exigences spécifiques pour le cablage générique conformément a
I'ISO/IEC 11801-3

A.4.4.5 Emplacement et connexion du dispositif

A.4.4.541 Description commune

A.4.4.5.2 Exigences spécifiques pour les CP

Non applicable.

A.4.4.5.3 Exigences spécifiques pour I'installation sans fil

Non applicable.

A.4.454 Exigences spécifiques pour le cablage générique conformément a
I'ISO/IEC 11801-3
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A.4.4.6 Codage et étiquetage

A.4.4.6.1 Description commune

A.4.4.6.2 Exigences supplémentaires pour les CP

Non applicable.

A.4.4.6.3 Exigences spécifiques pour les CP

Non applicable.

A.4

A.4

A.4
A.4
A.4
A.4

No

A.4

No

A.4
Ad

Le
dis
paf
mig
A.4

No

A.4

.4.6.4 Exigences spécifiques pour le cablage générique conformément a
I'ISO/IEC 11801-3

4.7 Mise a la terre et équipotentialité du matériel et des dispositifs-et)\cablage
blindé

4.71 Description commune

.4.7.2 Equipotentialité et mise a la terre des enveloppes ¢t des chemins

.4.7.3 Méthodes de mise a la terre

.4.7.4 Mise a la terre du blindage

N applicable.

4.7.41 Absence de mise a la terre ou.RC paralléle

N applicable.

.4.7.4.2 Direct

ition:

CP 19/1 exige une mise adaterre directe du blindage. Le blindage de communication d

bositif de CP 19/1 est géneralement relié directement a la terre de protection du dispo
le blindage du connecteur. Si le connecteur spécifique au CP 19/1 est utilisé, aucune au
e a la terre du blindage n’est nécessaire.

.4.7.5 Exigences spécifiques pour les CP

h applicable:

.4,7.6 Exigences spécifiques pour le cablage générique conformément a
I'ISO/IEC 11801-3

‘un
Bitif
tre

A.4.4.8 Stockage et transport des cables

A.4.4.8.1 Description commune

A.4.4.8.2 Exigences spécifiques pour les CP

Non applicable.

A.4.4.8.3 Exigences spécifiques pour le cidblage générique conformément a

I'ISO/IEC 11801-3
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A.4.49 Acheminement des cables

A.4.491 Description commune
A.4.4.9.2 Acheminement des cables des assemblages
A.4.4.9.3 Exigences pour I’acheminement des cables a I'intérieur des enveloppes
A.4.49.4 Acheminement des céables a I'intérieur des batiments
A.4.49.5 Acheminement des cables a I’extérieur des batiments et entre les
bt I
A.4.4.9.6 Installation des cables de communication redondants

Noh applicable.

A.4.4.10 Séparation des circuits

A.4.4.11 Protection mécanique des composants de cablage
A4.4.11.1 Description commune

A.4.4.11.2 Exigences spécifiques pour les CP

Noh applicable.

A.4.4.11.3 Exigences spécifiques pour le cablage générique conformément a
I'ISO/IEC 11801-3

A.4.4.12 Installation dans des zones particuliéres
A.4.4.12.1 Description commune
A.4.4.12.2 Exigences spécifiques/pour les CP

Noph applicable.

A.4.4.12.3 Exigences specifiques pour le cidblage générique conformément a
I'ISO/IEC 11801-3

A.4.5 Documentation de planification du cablage

A.4.51 Description commune

A.4.5.2 Documentation de planification du cablage pour les CP
A.4.5.3 Documentation de certification du réseau

A.4& ' '

conformément a I'ISO/IEC 11801-3
A.4.6 Vérification de la spécification de planification du cablage

A.5 Mise en ceuvre de I'installation

A.5.1 Exigences générales
A.5.1.1 Description commune
A.5.1.2 Installation des CP

A.5.1.3 Installation du cidblage générique dans des locaux industriels
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A.5.2
A.5.2.1
A.5.2.1.

A.5.21.

Installation des cables

1
2

Exigences générales relatives aux types de cablage

Stockage et installation

Protection des cébles de communication contre les éventuels dommages

mécaniques

Remplacement:

Le [Tableau A.6 fournit des valeurs fondées sur le modéle du Tableau 18 de I'lEC 61918:20

Tableau A.6 — Paramétres pour cables symétriques

Caractéristique Valeur
Rayon minimal de courbure, une seule courbure 20
(mm)
Rayon de courbure, plusieurs courbures (mm) Za
Effort Efforts de traction (N) 24
mécanique
Efforts de tension permanents (N) 13
Forces latérales maximales (N/cm) —a
Plage de températures pendant I'installation (°C) 0a80

a

Selon le type de céable: voir la fiche technique @y fabricant.

18.

A.3.2.1.3 Prévention de formation de boucles

A.3.2.1.4 Torsion

A.5.21.5 Résistance a la tractionw (des céables installés)

A.5.2.1.6 Rayon de courbure

A.§.2.1.7 Force de traction

A.5.2.1.8 Ajustement du réducteur de tension

A.3.2.1.9 Installation des cables dans I’armoire et les enveloppes
A.3.2.1.10 Installation sur des parties mobiles

A.3.2.1.11.~ Ecrasement du cable

A.§5.2.1.12 Installation des cables de flexion continue

A.5.2.1.13 Instructions supplémentaires pour I'installation des cables a fibres

optiques

Non applicable.

A.5.2.2
A.5.2.2.
A.5.2.2.
A.5.2.3

1
2

Installation et acheminement

Description commune

Séparation des circuits

Exigences spécifiques pour les CP

Non applicable.
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A.5.2.4 Exigences spécifiques pour ’installation sans fil

Non applicable.

A.5.2.5 Exigences spécifiques pour le cidblage générique conformément a
I'ISO/IEC 11801-3

A.5.3 Installation de connecteur

A.5.3.1 Description commune

A.5.3.2 Connecteurs blindés
A.3.3.3 Connecteurs non blindés

Noh applicable.

A.5.3.4 Exigences spécifiques pour les CP

Addlition:

La|Figure A.9 représente un exemple de cablage. Voir la fiche technique du fabricant pour|les
instructions de montage du boitier de connecteur M-I1.

Leg deux extrémités du réseau doivent étre équipées d’une terminaison permettant de rédyire
la gflexion du signal. Si l’'un des dispositifs d’extrémitéA)’appareil principal C1 dans cet exemfple)
estl équipé d’'une terminaison intégrée, seule l'autre extrémité du réseau doit disposer d’yne
terminaison comme décrit a la Figure A.9.

Appareil principal C1 Appareil subordonné Appareil subordonné Appareil subordonné
(contréleur)

Ik

Terminaispn

1

BIinaage

= o ol =]
ESlsEsE=]
EislsE=]
El=ESEE]
EISEE]
El=EE=E=]
IESI=ESEE]
I

IEC
Figure A.9 — Exemple de cablage

Le |Tableau-A.7 présente I'affectation des broches et les codes de couleur du cablage pouf le
connecteur CP 19/1.

Tableau A.7 — Affectation des broches et codes de couleur du cablage pour le
connecteur CP 19/1

Affectation des Signal Fonction Code de couleur
broches
1 NC Non connecté -
2 SRD- Emission/réception BK
données-
3 SRD+ Emission/réception RD
données+
4 NC Non connecté -
Tresse de blindage SH Blindage -
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A.5.3.5 Exigences spécifiques pour ’installation sans fil

Non applicable.

A.5.3.6 Exigences spécifiques pour le cidblage générique conformément a

I'ISO/IEC 11801-3

A.5.4 Installation des terminaisons

A.5.41 Description commune

A.5.4.2 Exigences spécifiques pour les CP

Addlition:

Legs deux extrémités d’'un segment de réseau doivent étre équipées d’une)terminais

Spé

cifigue au CP 19/1. Certains dispositifs peuvent avoir leur propre termipaison intégrée

on
Al

doit étre veillé a ce que seules les terminaisons aux deux extrémités du segment de résgau

SOl
salj
mo

t activées. La résistance de terminaison est généralement installée sur un connecteur N
s cable, comme représenté a la Figure A.10. Pour de plus ample€s informations sur
htage, voir la fiche technique du fabricant.

IEC

Figure A.10 — Terminaison installée dans un connecteur de cable M-Il

.5 Installation du dispositif

5.1 Description commune

5.2 Exigences spécifiques pour les CP
N applicable.

.6 Codage ‘et étiquetage
.6.1 Deéscription commune

.6.2 Exigences spécifiques pour les CP

n-11
le

n applicable

A.5.7 Mise a la terre et équipotentialité du matériel et des dispositifs et cablage

Le

blindé

paragraphe 5.7.5 ne s’applique pas.

A.5.8 Documentation du cablage comme exécuté
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A.6 Installation, vérification et essai de réception de I’'installation

A.6.1 Généralités

A.6.2 Vérification de I'installation

A.6.2.1 Généralités

A.6.2.2 Vérification conformément a la documentation de planification du cablage

ntialité

A.§.2.3.1 Généralités

A.§.2.3.2 Exigences spécifiques relatives a la mise a la terre et a I’équipotentialité

Noh applicable.

A.§.2.4 Vérification de la mise a la terre du blindage

A.§.2.5 Vérification du systéme de ciblage

A.6.2.5.1 Vérification de I’lacheminement de cables

A.§.2.5.2 Vérification de la protection du cable et du'féducteur de traction appropyié
A.6.2.6 Vérification de la sélection du cable

A.§.2.6.1 Description commune

A.§.2.6.2 Exigences spécifiques pour lées.CP

Noph applicable.

A.§.2.6.3 Exigences spécifiques-pour I'installation sans fil

Noph applicable.

A.§.2.7 Vérification du connecteur
A.§.2.7.1 Description commune
A.§.2.7.2 Exigences spécifiques pour les CP

Noh applicable:

A.§.2,7.3 Exigences spécifiques pour ’installation sans fil

Noh app“ua'fﬂc.

A.6.2.8 Vérification de la connexion
A.6.2.8.1 Description commune
A.6.2.8.2 Nombre de connexions et de connecteurs

A.6.2.8.3 Table de correspondance des fils
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A.6.2.9 Vérification des terminaisons
A.6.2.9.1 Description commune
A.6.2.9.2 Exigences spécifiques pour les CP

Non applicable.

A.6.2.10 Vérification du codage et de I’étiquetage

A.6.2.10.1 Description commune

A.§.2.10.2 Exigences spécifiques de vérification du codage et de I’étiquetage

Noh applicable.

A.§.2.11 Rapport de vérification

A.§.3 Essai de réception de I'installation

A.§.3.1 Généralités

A.§.3.2 Essai de réception du cablage reposant sur Ethernet

A.§.3.2.1 Validation du cablage symétrique de CP reposant sur Ethernet

Noh applicable.

A.§.3.2.2 Validation du cablage a fibres optiques des CP reposant sur Ethernet

Noh applicable.

A.§.3.2.3 Exigences spécifiques pour le cablage générique conformément a
I'ISO/IEC 11801-3

A.§.3.3 Essai de réception du)cablage ne reposant pas sur Ethernet
A.§.3.3.1 Cablage en cuivre pour les CP ne reposant pas sur Ethernet
A.§.3.3.1.1 Description commune

A.§.3.3.1.2 Exigences spécifiques relatives au cablage en cuivre des CP ne

reposant pas sur Ethernet

Nop applicable:

A.§.3.3.2 Céablage a fibres optiques pour les CP ne reposant pas sur Ethernet

Noh—appticabte:

A.6.3.3.3 Exigences spécifiques pour le cablage générique conformément a
I'ISO/IEC 11801-3

A.6.3.4 Exigences spécifiques pour I’installation sans fil

Non applicable.

A.6.3.5 Rapport d’essai de réception
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Administration de I’'installation

Le paragraphe 7.8 ne s’applique pas.

A.8 Maintenance et dépannage de I'installation

A.8.1 Généralités

A.8.2 Maintenance

A.§.3 Dépannage

A.8.4 Exigences spécifiques pour la maintenance et le dépannage

Addition:

Pour le réseau CP 19/1, des problemes types sont donnés dans le Tableau A.8, qui complét
ceyx du Tableau 22 de I'l[EC 61918:2018.

Tableau A.8 — Problémes types dans un réseau a cablage symétrique

IEC 61784-5-19:2024 © |IEC 2024

ent

Probléme Cause la plus probable Action corrective
L . Défaillance du dispositif subordonne | Remplacer le dispositif subordonné
Erjeurs de communication au niveau , .
: - PP et pas d’erreur sur la ligne de
duldispositif subordonné spécifique s
communication
Erfeurs de communication au niveau | Déconnexion du cable’juste aprés le | Remplacer le cable
del|tous les dispositifs subordonnés | dispositif subordonné spécifique
connectés apres un dispositif . - R
subordonné spécifique Insertion incorrecte-du connecteur Insérer le connecteur de cable
de cable solidement
Erjeurs de communication au niveau | Défaillance du dispositif subordonné | Localiser le dispositif, le cable oufla
du|dispositif subordonné aléatoire ou du céable connexion défectueux et le
remplacer
Défaillance de la terminaison Insérer la terminaison solidement|ou

la remplacer

Influence CEM d’un autre dispositif

Vérifier et réduire le bruit dans le
systéme

Ern
d'y
dig
qu
he

eurs de communication au niveau
n dispositif aléatoire ound’un
positif spécifique durant de
elques minutes a plusieurs

ires aprés démarrage du systéme

Dysfonctionnement da a une
élévation de la température
ambiante

Corriger la condition thermique d(
dispositif défectueux ou le
remplacer

de réseau en déplagant la position

CP @9M utilise une topologie en bus linéaire en cascade. Par conséquent, la défaillapce

dppareil subordonné ou d’'un cable engendre des erreurs de communication sur

les

ent

de la terminaison, comme représenté a la Figure A.11. Sile

segment divisé présente encore une erreur de communication, cela signifie que le dispositif ou
le cable défectueux est toujours inclus dans ce segment. Diviser de nouveau ce segment
jusqu’a localiser le dispositif défectueux incriminé.
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Figure A.11 — Division d’'un segment de réseau par déplacement de la position de 13
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