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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 1: Fieldbus profiles

FOREWORD

this end and in add|t|on to other activities, IEC publishes Internatlonal Stan
Technical Reports, Publicly Available Specifications (PAS) and Guides

Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory work

with the International Organization for Standardization (ISO) i
agreement between the two organizations.

assessment servie? g
services carried<Q y i

6) All users should enSuyé tha

7) No liability shall attagh\to IEX \ irectprs, employees, servants or agents including individual experts and
members of its teghni i C National Committees for any personal injury, property damage or
other damage™af any atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses 4 tion, use of, or reliance upon, this IEC Publication or any other IEC
Publicatj

8) Attentis e Noxmative references cited in this publication. Use of the referenced publications is
indispensa

9) Attention is drawq to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalV'not be held responsible for identifying any or all such patent rights.

Attention is drawn to the fact that the use of some of the associated protocol types is
restricted by their intellectual-property-right holders. In all cases, the commitment to limited
release of intellectual-property-rights made by the holders of those rights permits a
layer protocol type to be used with other layer protocols of the same type, or in other type
combinations explicitly authorized by their respective intellectual property right holders.

NOTE Combinations of protocol types are specified in IEC 61784-1 and IEC 61784-2.

International Standard IEC 61784-1 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This fourth edition cancels and replaces the third edition published in 2010. This edition
constitutes a technical revision.
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The main changes with respect to the previous edition are listed below:

e update of the dated references to the IEC 61158 series,

IEC 61784-3 series, to the |EC 61784-5 series and to
document;

¢ new profile family CPF 19;
e update of selection tables for CPF 1 and CPF 9.

The text of this standard is based on the following documents:

FDIS Report on voting

65C/760/FDIS 65C/770/RVD

e reconfirmed,
e withdrawn,

e replaced by a revisgd ed

e amended. :

IEC 61784-2, to the
IEC 61918 throughout the

Full document details: IEC 61784-12014
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INTRODUCTION

This part of IEC 61784 provides a set of Communication Profiles (CP) in the sense of
ISO/IEC TR 10000-1. These answer the need of identifying the protocol families co-existing
within the IEC 61158 series, as a result of the international harmonization of fieldbus
technologies available on the market. More specifically, these profiles help to correctly state
the compliance to the IEC 61158 series, and to avoid the spreading of divergent
implementations, which would limit its use, clearness and understanding. Additional profiles to
address specific market concerns, such as functional safety or information security, may be
addressed by future parts of this standard.

This standard contains several Communication Profile Families (CPF), which specify one or
more communication profiles. Such profiles identify, in a strict sense, prgtocolsubsets of the
IEC 61158 series via protocol specific communication profiles. The efine device-
type-specific communication profiles for the purpose of guiding may i

been exchanged (see 3.2.1 of ISO/IEC TR 1000Q-
link only for those devices complying to, th -%

and the IEC 61158-3, |ES 3-5-énd IEC 61158-6 series, and other IS, TS or
worldwide-accepted sta iate 1. Each profile is required to reference at least
one (sub)part of

58-6.
Two or more Ppofile hich clated to a common family, are specified within a
"Communication Rrofi i

1 International Standardised Profiles may contain normative references to specifications other than International

Standards; see ISO/IEC JTC 1 N 4047.
Documents
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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 1: Fieldbus profiles

1 Scope

This part of IEC 61784 defines a set of protocol specific communication profiles based
primarily on the IEC 61158 series, to be used in the design of ices involved in
communications in factory manufacturing and process control.

Communication eramily n \

[

o Q p“mﬁ@\\>

IEC 61158-2 subset
— IEC 61158-3-tt, -4-tt subset
IEC 61158-5-tt, -6-tt subset
Profite le other standards

IEC 61158-2 subset
IEC 61158-3-tt, -4-tt subset

. ) - IEC 61158-5-tt, -6-tt subset
CommW profile family m other standards

Profile m/1

IEC 61158-2 subset

|IEC 61158-3-tt, -4-tt subset
IEC 61158-5-t, -6-tt subset
other standards

Figure 1 — Communication profile families and profiles

Each profile selects an appropriate consistent and compatible subset of services and
protocols from the total available set that is defined and modeled in IEC 6115'9&6ument5
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selected subset of services and protocols, the profile also describes any possible or
necessary constrains in parameter values.

Table 1 shows the communication profile families that are defined in this standard.

Table 1 — Relations of Communication Profile Families to type numbers

IEC 61784-1 contents Corresponding IEC 61158 Types

CPF Clause Communication Profile Families (Note 1) Type

1 5 Foundation® Fieldbus 1,5,9 (see Note 2)

2 6 Clp™ 2

3 7 PROFIBUS & PROFINET 3 iske Note's)

4 8 P-NET® s U O\

5 9 WorldFIP® 7 \ >

6 10 INTERBUS® 8 N\ \ N

7 11 Has been removed based for lack of market C é\ N\ \

relevance \

8 12 CC-Link Ng Y\

9 13 HART ( () o

16 14 SERCOS % 16

19 15 MECHATROLINK < Q( \< < §)>
NOTE 1 See the specific CPF clauses for infor e res ectiMemark holders.
NOTE 2 CP 1/1 has a denigrated PhL device\profile Subclass, Whicl¥uses a variant of a Type 3 PhL.
NOTE 3 CP 3/2 has a denig i 'Ia s, which uses a variant of a Type 1 PhL.
NOTE 4 Other CPFs canw i

are indispens ' ation. For dated references, only the edition cited applies. For
latest edition of the referenced document (including any

NOTE All parts of the JEC’61158 series, as well as IEC 61784-1 and IEC 61784-2 are maintained simultaneously.
Cross-references to thes& documents within the text therefore refer to the editions as dated in this list of normative
references.

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"
IEC 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems

IEC 61010 (all parts), Safety requirements for electrical equipment for measurement, control
and laboratory use

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests
IEC 61158 (all parts), Industrial communication networks — Fieldbus specifications

IEC 61158-2:2014, Industrial communication networks — Fieldbus specifications — Part 2:
Physical layer specification and service definition Documents
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IEC 61158-3-1:2014, Industrial communication networks — Fieldbus specifications — Part 3-1:
Data-link layer service definition — Type 1 elements

IEC 61158-3-2:2014, Industrial communication networks — Fieldbus specifications — Part 3-2:
Data-link layer service definition — Type 2 elements

IEC 61158-3-3:2014, Industrial communication networks — Fieldbus specifications — Part 3-3:
Data-link layer service definition — Type 3 elements

IEC 61158-3-4:2014, Industrial communication networks — Fieldbus specifications — Part 3-4:
Data-link layer service definition — Type 4 elements

IEC 61158-3-7:2007, Industrial communication networks — Fieldbus sp s — Part 3-7:
Data-link layer service definition — Type 7 elements

IEC 61158-3-8:2007, Industrial communication networks — Fiel
Data-link layer service definition — Type 8 elements

IEC 61158-3-16:2007, Industrial communication network
Part 3-16: Data-link layer service definition — Type 16

pecifications —

IEC 61158-3-18:2007, Industrial communicati I specifications -
Part 3-18: Data-link layer service defipitio

specifications -

IEC 61158-3-20:2014,
Part 3-20: Data-link la

specifications -

IEC 61158-3-24: 4, ] 4 a Fieldbus specifications
Part 3-24: Data- a ¢ afinitic

communication networks — Fieldbus specifications — Part 4-2:
gcification — Type 2 elements

IEC 61158-4-3:2044, /hdustrial communication networks — Fieldbus specifications — Part 4-3:
Data-link layer prototol specification — Type 3 elements

IEC 61158-4-4:2014, Industrial communication networks — Fieldbus specifications — Part 4-4:
Data-link layer protocol specification — Type 4 elements

IEC 61158-4-7:2007, Industrial communication networks — Fieldbus specifications — Part 4-7:
Data-link layer protocol specification — Type 7 elements

IEC 61158-4-8:2007, Industrial communication networks — Fieldbus specifications — Part 4-8:
Data-link layer protocol specification — Type 8 elements

IEC 61158-4-16:2007, Industrial communication networks — Fieldbus specifications -
Part 4-16: Data-link layer protocol specification — Type 16 elements

IEC 61158-4-18:2010, Industrial communication networks - Fieldbus specifications -
Part 4-18: Data-link layer protocol specification — Type 18 elements Documents

Document Sharing Hub

Full document details: IEC 61784-12014


http://avadocuments2026.com/doc/iec-61784-1-2014
http://avadocuments2026.com/doc/iec-61784-1-2014

IEC 61784-1:2014 © |IEC 2014 -21-

IEC 61158-4-19:2014, Industrial communication networks - Fieldbus specifications -
Part 4-19: Data-link layer protocol specification — Type 19 elements

IEC 61158-4-20:2014, Industrial communication networks — Fieldbus specifications -
Part 4-20: Data-link layer protocol specification — Type 20 elements

IEC 61158-4-24:2014, Industrial communication networks — Fieldbus specifications -
Part 4-24: Data-link layer protocol specification — Type 24 elements

IEC 61158-5-2:2014, Industrial communication networks — Fieldbus specifications — Part 5-2:
Application layer service definition — Type 2 elements

IEC 61158-5-3:2014, Industrial communication networks — Fieldbus sp s — Part 5-3:
Application layer service definition — Type 3 elements

IEC 61158-5-4:2014, Industrial communication networks — Fiel
Application layer service definition — Type 4 elements

ation networks — Fieldbus specifications -

IEC 61158-5-16: 7,
Part 5-16: Appli

Fieldbus specifications -
Fieldbus specifications -

C Fieldbus specifications -
Part 5-20: Application layer service definition — Type 20 elements

IEC 61158-5-24:2014, Industrial communication networks — Fieldbus specifications -
Part 5-24: Application layer service definition — Type 24 elements

IEC 61158-6-2:2014, Industrial communication networks — Fieldbus specifications — Part 6-2:
Application layer protocol specification — Type 2 elements

IEC 61158-6-3:2014, Industrial communication networks — Fieldbus specifications — Part 6-3:
Application layer protocol specification — Type 3 elements

IEC 61158-6-4:2014, Industrial communication networks — Fieldbus specifications — Part 6-4:
Application layer protocol specification — Type 4 elements

IEC 61158-6-5:2014, Industrial communication networks — Fieldbus specifications — Part 6-5:
Application layer protocol specification — Type 5 elements Documents
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IEC 61158-6-7:2007, Industrial communication networks — Fieldbus specifications — Part 6-7:
Application layer protocol specification — Type 7 elements

IEC 61158-6-8:2007, Industrial communication networks — Fieldbus specifications — Part 6-8:
Application layer protocol specification — Type 8 elements

IEC 61158-6-9:2014, Industrial communication networks — Fieldbus specifications — Part 6-9:
Application layer protocol specification — Type 9 elements

IEC 61158-6-16:2007, Industrial communication networks - Fieldbus specifications -
Part 6-16: Application layer protocol specification — Type 16 elements

IEC 61158-6-18:2010, Industrial communication networks - Fieldh ocifications —

Part 6-18: Application layer protocol specification — Type 18 elements

IEC 61158-6-19:2014, Industrial communication networks
Part 6-19: Application layer protocol specification — Type 19 elé

IEC 61158-6-20:2014, Industrial communication network
Part 6-20: Application layer protocol specification — T

IEC 61158-6-24:2014,

Industrial communicatig

IEC 61918:2013
in industrial pre

ISO/IEC 8482,
between systems —

wisted pair multipoint interconnections

ISO/IEC 8802-2:1998, Information technology - Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 2: Logical link control

ISO/IEC 8802-3:2000, Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications

ISO/IEC 15802-3, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Common specifications — Part 3:
Media Access Control (MAC) Bridges
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ISO 15745-3:2003, Industrial automation systems and integration — Open systems application
integration framework — Part 3: Reference description for IEC 61158-based control systems

ISO 15745-4:2003, Industrial automation systems and integration — Open systems application
integration framework — Part 4. Reference description for Ethernet-based control systems,
Amendment 1:2006, PROFINET profiles

ANSI TIA/EIA-485-A:1998, Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

IEEE 802.3-2002, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area petworks — Specific
requirements — Part 3: Carrier Sense Multiple Access with Collision Dg (CSMA/CD)
Access Method and Physical Layer Specifications

IETF RFC 768, User Datagram Protocol; available at <http://www.ietf.ory>

IETF RFC 791, Internet Protocol; available at <http://www.ietf org>

Datagrams over Ethernet Networks;

IETF RFC 894, A standard for the Tfansmission
available at <http://www.iethorg> %

icasting; available at <http://www.ietf.org>

IETF RFC 112@q texnet’ Hosts — Communication Layers; available at
<http://www.ietf.0

IETF RFC 1123< Regd ent
<http://www.ietfory>

"N

.ie r

ternet Hosts — Application and Support; available at

IETF
<http://w

erspective on the Host Requirements RFCs; available at

IETF RFC 223
<http://www.ietf.org>

nternet Group Management Protocol, Version 2; available at

3 Definitions

3.1 Terms and definitions

For the purposes of this document, all terms and definitions provided in the IEC 61158 series
apply.

3.2 Abbreviations and symbols

3.21 IEC 61158 abbreviations and symbols

For the purposes of this profile, all abbreviations and symbols defined in the IEC 61158 series
apply. The following abbreviations, found within the IEC 61158 series, are repeated here for
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use by those who wish to understand the general structure of this International Standard
without referring to the IEC 61158 series.

AL Application layer

APDU Application protocol data unit
AR Application relationship

ASE Application service element
DL- Data-link layer (as a prefix)
DLL Data-link layer

DLSDU Data-link service data unit
PhL Physical layer

TPDU Transport protocol data unit

3.2.2 Other abbreviations and symbols
CE “Conformité Européene” (i.e., "European Conformi
CP communication profile

CPF communication profile family
DP-VO PROFIBUS DP version 0
DP-V1 PROFIBUS DP version 1
EMC electro-magnetic compatiili
IDN identification number

IP internet protocol

MAU
PPDU
RS 485
RS 485-1S
TCP
ubpP

3.3 Conventions
3.31 Conventions common to all layers

3.3.1.1 (Sub)clause selection tables

(Sub)clause selection for all layers is defined in tables, as shown in Table 2 and Table 3. The

selected base specifications are indicated just before the selection table(s). Selection is done
at the highest (sub)clause level possible to define the profile selection unambiguously.

Table 2 — Layout of profile (sub)clause selection tables

Clause Header Presence Constraints
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Table 3 — Contents of (sub)clause selection tables

Column Text Meaning

Clause <#> (sub)clause number of the base specifications
Next clauses | any following clauses up to the last clause of the base specification

Next Annexes | any following annexes up to the last annex of the base specification

Header <text> (sub)clause title of the base specifications
Presence NO This (sub)clause is not included in the profile
YES This (sub)clause is fully (100 %) included in the profile

in this case no further detail is given

— Presence is defined in the following subclauses

Partial Parts of this (sub)clause is included in the profile

N
/\< (\
Constraints See <#> Constraints/remarks are defined in the given subclquse\ table oifiguxe of this
profile document
— No constraints other than given in the referen%ioN \*’W

or not applicable

<text> The text defines the constraint direetly, e\&xt Mnotes or table
notes may be used

If sequences of (sub)clauses do not match\th& profife, then @ nwmbers are concatenated.

EXAMPLE 1 Concatenated subclauses

34-37 |- NN (T |
EXAMPLE 2 Concatenatec{\cfws/e\ up to @{stc u

| Next clauses ‘ NO ‘— ‘
EXAMPLE 3 concat?@@{j\{%ast annex
| Next annexes NO ‘ — ‘

the selected services and includes service constraints, as explained in Table 5.

Table 4 — Layout of service selection tables

Service ref. Service name Usage Constraint
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Table 5 — Contents of service selection tables

Column Text Meaning

Service ref. <#> (sub)clause number of the base specifications where the service is defined

— Not applicable

Service name |[<text> The name of the service
Usage M Mandatory
O Optional

— Service is never used

Constraints See <#> Constraints/remarks are defined in the given subclause, table or figure of this
profile document

— No constraints other than given in the reference docu ntN(su clau , or not
applicable

<text> The text defines the constraint directly, for Iongert ta leNfootn tes\o\%
notes may be used

If selection of service parameters is defined in a tabl

table identifies the selected parameters and includeg para ints, as explained in
Table 7.
Table 6 - Lay@ atheter s Ie@}
Parameter ref. Parameter name A Us\ag\e Constraint

aN

N

Tﬁbk/\— Cor{a\ts rameter selection tables
Column (Te t > 2 \/ Meaning
Parameter ref. | <#> /\\(zsa,kb)c}a{se;\}u\mb> of the base specifications where the service is defined
—\ \@%@icab@

Parameter Q\\ ThWhe service parameter
name

Usage \M \\ MaMory

\8\ \ ptional
\

\ Attribute is never present

Constraints See>#‘/ Constraints/remarks are defined in the given subclause, table or figure of this
profile document

— No constraints other than given in the reference document (sub)clause,

or not applicable

<text> The text defines the constraint directly, for longer text table footnotes or table
notes may be used

3.3.2 Physical layer

No additional conventions are defined.

3.33 Data-link layer
3.3.3.1 Service profile conventions
No additional conventions are defined. Documents
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3.3.3.2 Service and parameter selections

These are described using the common conventions, see 3.3.1.2.

3.34 Application layer

3.3.41 Service profile conventions

ASE and class selection is described using (sub)clause selection tables, see 3.3.1.1. If the
usage of selected ASE and classes is further constrained this is specified in the profile (e.g.
an optional item of the base standard is mandatory in the profile).

If selection of class attributes is defined in a table the format of Table sed. The table

identifies the selected class attributes and includes their constraints, as

Attribute
AN
Column Text /\\ > ﬂle#\ibg N >
Attribute <#> Attribute numt%{\of ?hﬂ\e Sbﬂ |f|c§t\n cIa;)s
— Not applicable
Attribute Name |<text> The name of th‘e attfib )

Usage M M%Qatffy\\ \) . >
(0] [\ tion )

e e

Cons§traints/re erefined in the given subclause, table or figure of this
y@fil ocument

m%y than given in the reference document (sub)clause,
or hot

a ble
e text defines the constraint directly, for longer text table footnotes or table

O\
N notes/May be used
N\

Service and parameter selections

Constraints

3.3.4.2
These are described using the common conventions, see 3.3.1.2.
4 Conformance to communication profiles

Each communication profile within this International Standard includes part of the IEC 61158
series. It may also include parts of other standards or international specifications.

A statement of compliance to a Communication Profile Family (CPF) of this International
Standard shall be stated? as either

2 |n accordance with ISO/IEC Directives

Full document details: IEC 61784-12014
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Compliance to IEC 61784-1:20143 CPF n <Type>
or

Compliance to IEC 61784-1 (Ed.4.0) CPF n <Type>

and a statement of compliance to a Communication Profile (CP) of this International Standard
shall be stated as either

Compliance to IEC 61784-1:20143 CP n/n <Type>

or
Compliance to IEC 61784-1 (Ed.4.0) CP n/n <Type>
where the Type within the angle brackets < > is optional and the anglg s not to be
included
Product Standards shall not include any Conformity Assesmen as PE ¢luding QM
provisions), neither normative nor informative, other than \ product testing

(evaluation and examination).

5 Communication Profile Family 1 (Founpar

5.1 General overview

Communication Profile Family 1 defi files based on IEC 61158-2, IEC 61158-3-1,
IEC 61158-4-1 physical and data-lin IEC 61158-5-9 and IEC 61158-6-9
application protocol Type IEC 61158-6-5 application protocol
Type 5, and on other startdard

The FOUNDATION F|e|du consists primarily of two distinct protocol sets
known generica g as’H1 and HSE. The H1 profiles are a subset of
IEC 61158 Type S -link_ald Type 9 application services and protocols, and
include both wire-m media’physical layers operating at 31,25 kbit/s. The HSE
profiles are based b . C 8802-3 (Ethernet-like) MAC and physical layers, and
on use of stand int rk and transport layer protocols; they use the Type 5
application sgrvis

A third profile \ developed within the Fieldbus Foundation, but is not in current or
planned use i > in this profile because it provides a migration path to CPF 1 from

some of the CF
migration.

5 prtocols and exclusion from this International Standard could inhibit that

3 The date should not be used when the edition number is used.

4 FOUNDATION™ fieldbus is the trade name of the non-profit consortium “Fieldbus Foundation”. This information is
given for the convenience of users of this document and does not constitute an endorsement by IEC of the
trademark holder or any of its products. Compliance to this profile does not require use of the trade name
Foundation Fieldbus. Use of the trade name Foundation Fieldbus requires permission of the trade name

holder.
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Table 10 — CPF 1: overview of profile sets

Layer Profile 1/1 (H1) Profile 1/2 (HSE) Profile 1/3 (H2)
Application |IEC 61158-5-9, IEC 61158-6-9 IEC 61158-5-5, IEC 61158-5-9,
IEC 61158-6-5 IEC 61158-6-9
Transport |— RFC 768, RFC 793 —
Network — RFC 791 —
Data-link IEC 61158-3-1, IEC 61158-4-1 ISO/IEC 8802-3, IEC 61158-3-1,
ISO/IEC 8802-2, IEC 61158-4-1
Physical IEC 61158-2, any of ISO/IEC 8802-3 Type 1 of IEC 61158-2
31,25 kbit/s, primarily Type 1

NOTE See Clause A.1 for an overview of FOUNDATION Fieldbus communications co

5.2
5.21
5.2.11

5.2.1.1.1

Profile 1/1 (FOUNDATION™ H1)
Physical layer

Communicating devices

Introduction

ating device and its MAU(s).

ating devices and their MAUs

=]

Full document details: IEC 61784-12014
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1 Scope [\ YES —
2 Normﬂe r&er%&s\ \ \ Partial Used if needed
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4.2 Abbreviations — —
4.2.1 Type 1: Abbreviations YES —
422-426 |— NO —
5 Data-link layer — Physical Layer interface — —
5.1 General Partial Used when applicable
5.2 Type 1: Required services YES —
5.3-57 — NO —
6 Systems Management — Physical Layer interface — —
6.1 General Partial Used when applicable
6.2 Type 1: Systems Management — Physical Layer interface YES —
6.3-6.7 — NO —
7 DCE Independent Sublayer (DIS) — — Dn” .
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Clause Header Presence Constraints

71 General Partial Used when applicable
7.2 Type 1: DIS YES —
73-75 — NO —
8 DTE — DCE interface — —
8.1 General Partial Used when applicable
8.2 Type 1: DTE — DCE interface YES —
8.3-8.4 — NO —
9 Medium Dependent Sublayer (MDS) — —
9.1 General Partial sed when applicable
9.2 Type 1: MDS: Wire and optical media YES /\L aN
93-98 |— FANEN
10 MDS — MAU interface A\
10.1 General RartiaN bxied e applicable
10.2 Type 1: MDS — MAU interface: wire and optical media < *@ \ —
10.3-10.6 |— wWo N N\
11 Type 1 and 7: Medium Attachment Unit: voltage O

linear-bus-topology 150 Q twisted-pair wire P’I’QQI /\ \
12 Type 1 gnd 3: Medium At.tach nit t/s, yolt )Ey See 5.2.1.1.2

mode with low-power option, b tre —topo gy, 1Q0 Q

wire medium
13-15 — NO —
16 Type 1: Medium Attachment Unl\ %/s §\\g ber YES See 5.2.1.1.2

optical medlumf\
17 - 20 NO —
21 Type 3: Mediu ent\Unit\Synchronous transm|SS|on YES See 5.2.1.1.2

31 254}\ &om\%e\m\% (denigrated)
Next clauses NO —
Annex A Type y({%Qne\tq s})e\cn‘lc ti — —
A1 Intern\ak x NWIum YES @
A.2 €xtM‘\orh\ect}f\fo>mre medium YES @
A.3 /\ E ernQ\C ne\c\ors}/r optical medium Partial e
Annex B TM Wcifications and trunk and spur lengths for |YES —

\h&1 25 kbit/s’voltage-mode MAU
Annex C Types\l\eJx{?: Optical passive stars Partial e
Annex D Types 1 and 7: Star topology Partial e
Annex E Type 1: Alternate fibers Partial e
Next annexes |— NO —
@ Connector is optional for use with shielded or twisted-pair 100 Q wire media.
b Single fiber specifications are optional for use with single fiber media.

5.2.1.1.2

MAU and device classes

Each MAU is classified according to its characteristics when interfacing to its associated
medium, as specified in Table 12. For devices with a single attached MAU, whether separate
or integral, the MAU class is also considered to be the device class. The selection of the
proper clause of IEC 61158-2, Clause 12 or Clause 16, is based on the MAU class for which
the MAU, and sometimes the associated device, are designed. The selection of Clause 21 is
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denigrated — not recommended for new designs — because the alternative clause, Clause 12,
permits devices to lower their power consumption during periods of non-transmission.

This profile also lists recommendations, which are not mandatory for implementation and/or
not specified in IEC 61158-2, but are included to achieve interoperability amongst devices
conforming to this profile. Specifically, 5.2.1.1.3.3 applies to each MAU, as does 5.2.1.1.3.4
for MAUs meeting IS rules.

Table 12 — CP 1/1: PhL classification of MAUs and attached devices

Attribute Attribute value CP 1/1 MAU class
111|112 {113 (114|115 | 116 ys 511 (512 | 411
Connected 100 Q shielded or twisted wire X X X X X X »\& X X
medium pair
A\,
Single bidirectional multimode X
fiber
Device powered [Completely (see Note 2, 3) X X X L \
from medium Partiall t letely ( X X X
artially; not completely (see 4 \%
Note 2, 4) SN\
Not at all A~
Intrinsic Safety Not specified by this profile (’\\ AN
construction rules >
None ANARIEY IV
Entity model (see IEC 6007§\11) \>\
Energy Limited (Ex nL) or X X X X
Nonincendive Field Wiring NIF
FISCO modgf (see | 11 \\>
and IEC 60979-2 4
Relevant MAU Clause able AN \_,/ X
X X X X X X X X

B T A TN
e, 2'\(denighat \

positive curre
in connected MA

throughout the transmit waveform (thereby keeping any polarity protection diodes
biased).
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Table 13 — CP 1/1: PhL selection of Clause 16 for devices and their MAUs

Clause Header Presence Constraints
16.1 General YES —
16.2 Transmitted bit rate YES —
16.3 Network specifications NO —
16.4 MAU transmit circuit specifications YES —
16.5 MAU receive circuit specifications Partial High-sensitivity only
16.6 Jabber inhibit YES —
16.7 Medium specifications — —
16.7.1 Connector YES ST or FC type connector
16.7.2  |Standard test fiber YES The 1 m test fiber shalbe us€dwith axnode filter
16.7.3 Optical passive star NO — < \ >
16.7.4 Optical active star NO

Table 14 — CP 1/1: PhL selection of Clause 12 for de d their MAUs
Clause Header Presence nstra

121 |General YES {\\// A

12.2 Transmitted bit rate (ES A\ 6 ( ) ‘\/

12.3 Network specifications NO k \ \/

12.4 MAU transmit circuit YES

specifications

12.5 MAU receive circuit E ee 5.21.1.3.2 for recommended receive filters

specifications

12.6 Jabber inhibit \<€S :/

12.7 Power disri tlo \ > —

12.7.1 General Partial IEC 61158-2, Table 70, applies only to CP 1/1 device
classes 121, 123 and 511. All else applies except

/\ IEC 61158-2, Table 71

12.7.2  |Supply voI KES —

1273 |Pow redw ékcowct> YES Applies only to CP 1/1 device classes 121, 123 and 511

12.7.4 4 r\\upwkmped\wce NO —

12.7.5 om signal |Partial Applies only to CP 1/1 device class 122, 124 and 512,
which do not require power on the bus. However, these
devices shall be suitable for use on a powered bus. For
example, a transformer-coupled device requires a DC-
blocking capacitor in series with the transformer

12.7.6 Electrical isolation YES —

12.8 Medium specifications — —

12.8.1 Connector YES See 5.2.1.1.3.3 for labeling of the connector

12.8.2 Cable (standard test cable) NO —

12.8.3 Coupler YES —

12.8.4 Splices NO —

12.8.5 Terminator NO —

12.8.6 Shielding rules NO —

12.8.7 Grounding (earthing) rules YES —

12.9 Intrinsic safety NO See 5.2.1.1.3.4 for the IS device parameters for CP 1/1
device classes 121, 122, 511 and 512

12.10 Galvanic isolators NO — Documents
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Table 15 - Void

5.2.1.1.3 Recommended values for MAUs and their devices
5.2.1.1.3.1 Signal polarity

The signal polarity for CP 1/1 MAU classes 111 to 114 shall be the signal polarity specified in
IEC 61158-2, 12.4.5.

5.2.1.1.3.2 Receive filters

The receive filters for MAU classes 111 to 114, 121 to 124, 511 and 512 5
a) 1 kHz 2-pole high pass, 0,6 < Q < 1,0;

b) 40 kHz 2-pole low pass, 0,6 <Q < 1,0.

5.2.1.1.3.3 Labelling

The positive (“+”) and negative (“~") terminals shall be

a) do not provide automatic polarity detection, and

b) do not use the external connectors s

MAUs CP 1/1 class. Where a
AUs to which it (the labelling)

Each device incorporating an MAU shs
device contains multiple MAUSs, the lab
applies.

same fieldbus sey ) y IS applications, device power requirements and device
and componeft approve be taken into consideration.

The recomm
Table 16.
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Table 16 — CP 1/1: PhL selection of recommended IS parameters
for MAU classes 111, 112, 121, 122, 511 and 512

Parameter

Recommended values

Entity model

FISCO model

Applicable CP 1/1 devices
classes

111, 112, 121, 122

511, 512

Device approval voltage

24 V minimum

17,5 V minimum

Device approval current

250 mA minimum

380 mA minimum

Device input power

1,2 W minimum

5,32 W minimum

Device residual capacitance <5nF <5nF /\
Device residual inductance <20 pH <10 pH /\\ (\
Leakage current (not specified) <50 pA

IS classification

Ex ia, IIC (gas groups A & B), T4

%*w?i&‘x& ik

Governing requirements

See IEC 60079-11

B\GM\N a |EE/60079 25

Full document details: IEC 61784-12014
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Table 17 — CP 1/1: PhL selection for media components

Clause Header Presence Constraints
1 Scope YES —
2 Normative references Partial Used if needed
3 Terms and definitions — —
3.1 Common terms and definitions Partial Used when applicable
3.2-37 — NO —
4-11 — NO —
12 Type 1 and 3: Medium Attachment Unit: — —
31,25 kbit/s,
voltage-mode with low-power option, bus- and
tree-
topology, 100 Q wire medium
12.1 General YES —
12.2 Network specifications YES Trh\%
<\ net OrRc(
12.3-12.6 |— MO N
12.8 — ([ [yoy >
12.8.1 Connector (\\/ﬁ?é /\
12.8.2 Cable C N ves N e
12.8.3 Coupler X YES__/|—
12.8.4 Splices ( . ?1'\3 b
12.8.5 — N\ WS —
12.8.6 Shielding rules \ \( N \\/ YES —
12.8.7 Grounding nljke\ O\ ~__/ |ves —
12.9-12.10 |— N > NO —
Next clauses |— \/ \ \ \ NO —
Annex A Type Vé@qn&&q }pgcifi\éa(ﬁbq — —
A1 Interria] Cgnegtor Tar wire medium YES .
A2 Exteinal Gonnectdrs fohyvire medium YES s
A3 NS W\ NO —
Next anne%s\ —\ \ ) NO —
8 The connecth.
b Networks and their c§mponents designed to meet FISCO IS rules shall also conform to Table 18.
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Table 18 — CP 1/1: PhL selection of imperative IS
parameters for media in FISCO systems

Parameter Minimum Maximum in IIC Maximum in IIB
application application
Maximum trunk cable for IIC 0 km 1 km 5 km
applications
Maximum spur cable for IIC Om 30m
applications
Loop resistance 15 Q/km 150 Q/km
Inductance 0,4 uH / km 1 pH/ km
Capacitance 80 nF / km

See IEC 60079-11 and IEC 60079-25.

200 nF/ﬁ\
[N

5.2.1.2.2 Power supplies

Unless specifically stated otherwise, it is assumed that
fieldbus device, terminator, Intrinsic safety barrier or galv

Full document details: IEC 61784-12014
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Table 19 — CP 1/1: PhL selection for power supplies

Clause Header Presence Constraints
1 Scope YES —
2 Normative references Partial Used if needed
3 Terms and definitions — —
3.1 Common terms and definitions Partial Used when applicable
3.2-37 — NO —
4-11 — NO —
12 Type 1 and 3: Medium Attachment Unit: — —
31,25 kbit/s,
voltage-mode with low-power option, bus- and
:;T)ilogy, 100 Q wire medium /\
12.1 General YES — U\ NN
12.2 Network specifications YES %{i‘s Wt iant network
c fig(atl specifications
123-127 |— NO NN D
12.7 Power distribution 4 >0\
12.7.1 General PNIEZYINEN
12.7.2 Supply voltage /\\ >\Y/ES/ ( a . >
12.7.3 Powered via signal conductors\ \ Partﬁl\ a'j
12.7.4 Power supply impedance /X ?IQ a
12.7.5 — N wWo > |-
12.7.6 Electrical isolatigh N\ ~_\_ MG .
12.8 Medium spetf'kficahkms\k ~ Y’— —
12.8.1 Connector | \ YES °
R ORANONNE
12.8.5 Termingtdx_ N Partial  |°
12.8.6 — U\ N NO —
12.8.7 éowrmqs \ Partial Used when applicable
129 - 1200\ Y\ NO —
Next claus\ex—\ \ ) NO —
Annex A Typed: Co}glector specification — —
A1 InternaMmector for wire medium YES °
A.2 External Connectors for wire medium YES ©
A3 — NO —
Next annexes |— NO —
@ For power supplies designed to meet FISCO rules, in case of conflict, FISCO rules take precedence.
®  Power supplies with multiple outputs shall comply with the transmit and receive waveform requirements of
IEC 61158-2, 12.7, with regard to the signal transfer characteristics between their output ports, and with the
requirements of IEC 61158-2, 12.7.4.3.
°  The connector is optional.

A fieldbus power supply is categorized as defined in Table 20.
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Table 20 — CP 1/1: PhL selection of power supply types

Power supply type Output voltage Description

Type 131 compatible with Non-IS power supply intended for feeding an entity model IS barrier
barrier

Type 132 <32V Non-IS power supply not intended for feeding an IS barrier

Type 133 <24V Entity model, IS power supply

Type 551 <14,0-17,5Vv?@ ::IICSCO Power Supply for Zone 0, Group IIC Gas applications, [Ex ia]

Type 552 <14,0-17,5Vv?@ FISCO Power Supply for Zone 0, Group IIB Gas applications, [Ex ia] |IB

Type 553 <14,0-17,5Vv?2 ::IL:SCO Power Supply for Zone 2, Group IIC Ga(@ﬁﬁﬂions, [Ex ic]

Type 554 <14,0-175Va |FISCO Power Supply for Zone 2, Group»@ag afphsations, [Ex ic] IIB

#  The actual maximum output voltage is a function of the maximum rated current\ \ >

N\ WV

Type 55, 552, 553 and 554 power supplies may

a) be linear (resistance limited),
b)

The recommended output voltage and i 9 for a Type 551 or Type 552
power supply, which is intended to op€rate with™\d s of Types 511 or 512 or both, are
listed in Table 21. A Type 551 or Typ shall be separated from the nearest

P r Permissible values
/\ Type 551 - lIC Type 552 - 1IB

Voltage \ \ N 14,0 V10 17,5 V

Maximum curr(ﬁt \ >

at 14,0 v{\\ \\ \ 183 mA 380 mA

at 15,0 v N\ 133 mA 354 mA

at 16,0 V 103 mA 288 mA
at 17,0 v 81 mA 240 mA
at17,5Vv 75 mA 213 mA
Maximum output power 2,52 W 5,32 W
Maximum residual capacitance 5 nF
Maximum residual inductance 10 uH

See IEC 60079-11 and IEC 60079-25.

5.2.1.2.3 Terminators

It is assumed that the terminator does not contain a fieldbus MAU, power supply, intrinsic
safety barrier or galvanic isolator.

All terminators shall conform to IEC 61158-2 as shown in Table 22.
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Table 22 — CP 1/1: PhL selection for terminators

Clause Header Presence Constraints

1 Scope YES —

2 Normative references Partial Used if needed

3 Terms and definitions — —

3.1 Common terms and definitions Partial Used when applicable
3.2-37 — NO —

4-11 — NO —

12 Type 1 and 3: Medium Attachment — —

Unit: 31,25 kbit/s, voltage-mode with
low-power option, bus- and tree-
topology, 100 Q wire medium

A

o\
12.1 General YES — { \ \ \

122-126 |— NO _ /\\ \

12.7 Power distribution — — \ \\ N

12.7.1 General Partial  |Does W 11582, Table 70 or Table
[N

12.7.2 - — NO _ \)

12.7.5 ~ Q .

12.7.6 Electrical isolation YE/%\\ >_ / ( \ N >

12.8 Medium Y\ )

\
12.8.1 Connector /X YE\S\
12.8.2 - — & (N(\

12.8.4

12.8.5 Terminator \ \( YE’SJ \\,

12.8.6 — I O\
12.8.7 GrouW(eLagthing)@Q\ @s

12.9 Intrinw — For intrinsically safe networks the network
terminator will require appropriate approvals if
installed in a hazardous area. See Table 23 for

the IS parameters for a terminator intended for
installation in a hazardous area

12.9.1 N \ ) NO —

1292 { [mirisidsaety bagier YES —
12.9.3 ‘B{r@\anx\twtor placement YES —

II\'<(/)/I/

12.10 NO —
Next clauses |— NO —
Annex A Type 1: Connector specification — —
A1 Internal Connector for wire medium YES b
A.2 External Connectors for wire medium |YES b
Next — NO —
annexes

@ For terminators designed to meet FISCO IS rules, in case of conflict, FISCO rules take precedence.

b

The connector is optional.
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Table 23 — CP 1/1: PhL selection of IS parameters for terminators

Parameter Required values
Entity model FISCO model

Mounting Zone 0 (US Div. 1) Zone 0 (US Div. 1)
Gas group IIC (US Groups A & B) I1C (US Groups A & B)
Device approval voltage >24V >17,5V
Device approval current > 250 mA > 380 mA
Device input power >1,2W >5,32W
Terminator residual inductance <20 puH <
IS classification Ex ia, IIC (gas groups A & B), T4 Exia, IIC (gas ps A, B, g, D), T4

Ex ib, IIC (gaﬁ\ roups@\,\Q, C\D), T4
Governing requirements See IEC 60079-11 See IEC 60@79\1\e\nd#\0}0{)79\-}5

5.2.1.2.4 Intrinsic safety barriers
NOTE FISCO rules do not permit use of intrinsic safety barriers omponents.~See |IEC 60079-11 and
IEC 60079-25.

It is assumed that the intrinsic safety barrier do
power supply.

An Intrinsic safety barrier is used to cg c h devices and other network elements
installed in a hazardous area. It should i oved by relevant safety authorities for
use in the intended application.

All Intrinsic safety barrjers sk . EC 61158-2, Clause 12, as shown in Table 24.

9,
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Table 24 — CP 1/1: PhL selection of Clause 12 for intrinsic safety barriers

Clause Header Presence Constraints
1 Scope YES —
2 Normative references Partial Used if needed
3 Terms and definitions — —
3.1 Common terms and definitions Partial Used when applicable
3.2-37 — NO —
4-11 — NO —
12 Type 1 and 3: Medium Attachment Unit: 31,25 kbit/s, —

voltage-mode with low-power option, bus- and tree-
topology, 100 Q wire medium

12.1 General YES
12.2 Transmitted bit rate NO
12.3 Network specifications NO <
12.4 MAU transmit circuit specifications

12.5 MAU receive circuit specifications ES | rriers shall comply with

the receive waveform

6 >requirements of the referenced
J\/ subclause

12.6 Jabber inhibit AN —

12.7 Power distribution ( ~ — —
Table 70 Network powere vice ¢ ct%@stl \ \ NO —
Table 71 Network power %Iy\v&qmreme s ~ \\/ NO —
12.7.1 General | Q ~—/ NO —
12.7.2 Supp } NO —

Itabs >
12.7.3 Powered Vjaalaal condyctors, NO —
12.7.4 Powe/{t\x{)\q impedance V\ — —

12.7.4.1 Power\su\Wnge output power NO —
p es

12.7.4.2 P wer d\but n throdgh an IS barrier YES —

12.7.4.3 \ mp dance for multiple output supplies NO —
\\h

ng between outputs

12.7.5 Povkred\s}arately from signal conductors NO —

12.7.6 Electrical isolation YES For system safety the network
shall be grounded only at the
IS barrier

12.8 Medium specifications — —

12.8.1 Connector YES a

12.8.2-12.8.6 NO —

12.8.7 Grounding rules YES For system safety the network
shall be grounded only at the
IS barrier

12.9 Intrinsic safety YES See Table 25 for the IS
parameters for intrinsic safety
barriers

12.10 Galvanic isolators NO —

Next clauses |— NO —

Annex A Type 1: Connector specification — — D ents
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Clause Header Presence Constraints
A1 Internal Connector for wire medium YES a
A.2 External Connectors for wire medium YES a
Next annexes NO —
& The connector is optional.

Table 25 — CP 1/1: PhL selection of recommended IS parameters
for intrinsic safety barriers and galvanic isolators (Entity model only)

Parameter /\Ta“lus

Mounting ;a’ﬁwéo (US Div 1)
Gas group /ﬂ&\ S G\QJ}S\A &\EQ
Open circuit output voltage (see Note) \ \\&24\\/
Short circuit output current \ \ é\ZSW

Matched output power \ \ 3\2 w

N\
NOTE The maximum working voltage of the barrier will be less/than this\valte. The power supply voltage of the
system is selected to be compatible with the working voltage. m

5.2.1.2.5 Galvanic isolators

NOTE FISCO rules do not permit use of ga
IEC 60079-25.

An Intrinsically s
elements install
authorities for use |

All Intrinsicall
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Table 26 — CP 1/1: PhL selection of Clause 12 for intrinsically safe galvanic isolators

Clause Header Presence Constraints

1 Scope YES —

2 Normative references Partial Used if needed

3 Terms and definitions — —

3.1 Common terms and definitions Partial Used when applicable

3.2-37 — NO —

4-11 — NO —

12 Type 1 and 3: Medium Attachment |— —

Unit: 31,25 kbit/s, voltage-mode
with low-power option, bus- and

tree-topology, 100 Q wire medium . N\
12.1 General YES — NN NN N
12.2 Transmitted bit rate NO — /\\ \
12.3 Network specifications NO —

12.4 Transmit circuit specifications YES Intrinsic \% |soI or shall comply
m mit uirements of the

rgrerence u e

btlaus
12.5 Receive circuit specifications YES W& sa gal c isolator shall comply
the receive veform requirements of the
/\ }efer nc b la

12.6 Jabber inhibit
127 Power distribution /A

12.7.1 General

HEN
Table 70 Network powegéd deyic Nb\) >
characterlstlcs rthe 1,25
kbit/s, volt MAU
Table 71 Network p wer N
reqd ent forth
voI ag MAU

12.7.2-12.7-5 NO —

12.7.6 Elec icaNisolatio \/ YES Where a galvanic isolator includes one or more
fieldbus power supplies these shall comply with
the relevant conditions in 5.2.1.2.2

12.8 /\b‘gdm&spem ations — —
12.8.1 Congecior. YES —

12.8.2-12.8.7 \ NO —
12.9 Intrinsic safety YES See Table 25 for the IS parameters
12.10 Galvanic isolators YES —
Next clauses |— NO —
Annex A Type 1: Connector specification — —
A1 Internal Connector for wire YES @
medium
A.2 External Connectors for wire YES @
medium
Next annexes NO —

a

The connector is optional.
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5.2.1.3 Fiber media and related network components and considerations
5.2.1.31 Optical fiber types

The alternatives for optical fiber type for a Type 411 device are listed in Table 27.

Table 27 — CP 1/1: PhL selection of Clause 15, recommended optical fiber types

Fiber use 31,25 kbit/s NA (numerical Attenuation Comments
single fiber aperture) (f =850 nm)
Standard test fiber 100/140 pm (A1d) [0,26 + 0,03 < 4,0 dB/km Mode filter required
Recommended 100/140 um (A1d) 0,26 £ 0,03 < 4,0 dB/km
operating fiber
200/230 pm (A3c) 0,4 £ 0,04 < 10,0 dB/km
50/125 um  (A1a) 0,2 + 0,02 < 3,0 dB/km /\& (\
62,5/125 um (A1b) 0,275 £ 0,015 < 3,0 dB/km

idth\re
er ,.re
IEC 60793. {e\ \

)
\\>
The recommended maximum insertion

31,25 kbit/s single-fiber optical mediu ist e 28, /Reflective star couplers (see
IEC 61158-2, Annex D) are required for, i
Aassive star couplers,

Table 28 *GP 1/1: Ph se%:}c:n
ecommen ma uin ihsertion loss
N
1°class for passi e\st‘a'/coupler Number of branches
(\ 2 3 4 8 16 32

Recommended maxiM(MlaW(ﬁm um (A1d)) 70 ( 90 | 10,5 | 145 | 17,5 | 21,5

insertion loss
\QPNCESQQZ ?OO/ZSO um (A3c)) 75 (10,0 | 11,0 | 15,0 | 18,5 | 22,5
<\ CN1 c?fh{s 423 (50/125 um (A1a)) 7,0 [ 9,0 | 10,5 | 14,5 | 18,0 | 22,0
. \0\1/1\3@523 424 (62,5/125 pm (A1b)) 7,0 [ 9,0 | 10,5 | 14,5 | 18,0 | 22,0
NOTE WW%S the loss due to two connectors.

5.2.1.3.3 Active star couplers

NOTE For fiber types A1d, A3c, A1a and A1b, structure (Sl or Gl) and b ndm%\ r WO?QS, optical
fiber specifications. For attenuation, bandwidth and numerical ap (NA to\ the t&st methods of

5.2.1.3.2 Passive star couplers

The characteristics for active star couplers for the 31,25 kbit/s, single-fiber optical medium are
listed in Table 29.
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Table 29 - CP 1/1:

— 45—

PhL selection of active star couplers

Parameter

CP 1/1 class 431
(with timing regeneration)

CP 1/1 class 432
(without timing regeneration)

Recommended value

Peak emission wavelength

850 + 30 nm

Typical half Intensity wavelength

<50 nm

Effective launch power Hi level (see Note)

-13,56+ 1,0 dBm

Receiver operating range

—40,0 dBm to —20,0 dBm

Maximum received bit cell jitter

+ 14 % nominal bit time

Rise and fall times of transmitted signal

< 2,0 % nominal bit tirr(

Maximum temporal deformation +3,0% nommal}\Qme

< \\ot e
N\ \

peéﬁsed>

Maximum transmitted bit cell jitter + 2,0 % normal bit time

Propagation time < 2,0 nominal bit times

Number of branches /\>S\2

NOTE This is the power measured with a standard test fiber co ON’ Wed in [IEC 61158-2,
16.4 and 16.7.2.

5.2.1.3.4 Optical power budget
Optical power budget considerations arexshown ble 36;7and an example optical power
budget for a system is shown in Figure(2.
Table 3 : ica r budget considerations
ParamekM \ 1OPH40-m | 200/230 pm | 62,5/125 um | 501125 um
fiber system | fiber system | fiber system | fiber system

Launch power \/ & \ M4.5 dBm ~8,0 dBm —18,5dBm | —21,5dBm
Receiver sensitivity A \/\ —-40 dBm —40 dBm —40 dBm —-40 dBm
Dynamic range <\ N 25,5 dB 31,0 dB 21,5 dB 18,5 dB
OPSC (Optical i taNCouypler)
attenuation

(16/1 17,5 dB 18,5 dB — —

( 8/8 OP — — 14,5 dB —

( 4/4 OPSC) — — — 10,5 dB
Attenuation margin 3dB 6,5 dB 3 dB 3 dB
Attenuation of optical fiber cable 5dB 6 dB 4 dB 5dB
Maximum transmission distance:

(16/16 OPSC) 1,25 km 0,6 km — —

( 8/8 OPSC) — — 1,33 km —

( 4/4 OPSC) — — — 1,66 km
NOTE OPSC attenuation measurements include loss from two connectors.
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2,5dB O :Launch power
— @ :Receiving power
o
= 17,5 dB
g (optical passive
o star)
o
©
9
g_ \._ 2,5dB
-37 dBm ' 3dB (margin)
—40= 40 dBm —¥—

| L 1 I
0,2 0,4 0,6 0,8

Transmission length  (km)

5.21.4 Optical / electrical signaling convefte

h-One or more wire-media ports.
class 431 devices, while each of

plefs without timing regeneration with one or
hall meet the specifications of CP 1/1 class 432
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5.2.2
5.2.21
5.2.21

Data-link layer

DLL service selection

| General

Table 31 specifies the DLL service selection within IEC 61158-3-1 for this profile.

Table 31 — CP 1/1: DLL service selection

Clause Header Presence Constraints
1 Scope YES —
2 Normative references Partial Uy\c( as ne\es@d
3 Terms, definitions, symbols, abbreviations and conventions |[YES & ) (\
4 Overview of Data-link Services YES — >
5 DL(SAP)-address, queue and buffer management Data-link — < y\ib\@
Service
6 Connection-mode Data-link Service <— \ §‘S<=-Q Tat}@ 37
7 Connectionless-mode Data-link Service S N s\ }é{e 52
8 Time and scheduling guidance Data-link Service ( (7 \%Table 54
9 DL-Management service definition /l%? \
Table 32 - CP 1I1%\\\/~\\§4\ctlon of Clause 5§
Clause Presence Constraints
5.1 Facilities of the DL(S\\ES);}}qﬁ'ess, qu nd buffe YES —
management Dataxlink Service N
5.2 Model of t ueNand buffer YES —
manage ent % XS};}X\W
53 Sequence}f//nm@eg\t ckre\DL}sQP YES —
5.4 DL(SAP)- 7{3\\ qbeQ E«Q buff\7management Services |— See Table 33

(\&W CP 1/1: DLL service selection of 5.4

Clause \ Pr se Constraints

540 |— Q@S} —

5.4.1 Create |Partial Only the attributes of the objects created by this service are included. See
Table 34

5.4.2 Delete [NO —

5.4.3 Bind Partial Only the attributes of the objects bound by this service are included. See
Table 35

5.4.4 Unbind [NO —

5.4.5 Put YES —

5.4.6 Get — See Table 36
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Table 34 — CP 1/1: DLL service selection of 5.4.1

Clause Header Presence Constraints
54.1.1 Function NO —
5.4.1.2 Types of parameters — —
54.1.20 |— Partial IEC 61158-3-1, Table 2, is not included in this profile
5.4.1.2.1 Buffer-or-queue DLS-user- NO —

identifier
54.1.2.2 Queuing policy Partial Only BUFFER-R and QUEUE are included
5.4.1.2.2.1 |Maximum queue depth YES —
5.4.1.2.3 |Maximum DLSDU size YES — 4N
54.1.2.4 |Status NO — N
54.1.2.5 |Buffer-or-queue DL-identifier YES — /\ \
5.4.1.3 Sequence of primitives NO — \
%
Table 35 - CP 1/1: DLL serwce&_l@&&@
Clause Header Presence st/§|nts

5.4.3.1 Function ,QO /—\\// \
5.4.3.2 Types of parameters — < —C K \J )\/

54320 |— S

5.4.3.2.1 |DL(SAP)-address DLS-user- NO
identifier (\ _\
54.3.2.2 |DL(SAP)-address < f\ s\)

5.4.3.2.3 |DL(SAP)-role P \thl\ﬁlues of DL(SAP)-role are basic and group, other
alues are not included in this profile. IEC 61158-3-1,
Table 4, is not included in this profile
5.4.3.2.3.1 Indlcatw ata-E o —
transactio s

5.4.3.2.3.2 Remote- NO —

5.4.3.2.4 Recmg\{uf%\rwue bintiRgs YES —

54.3.2.5 Se%ngm\gu&e{)}dmgs YES —

5.4.3.2.6 D}FSQ\Q sserﬁs\er _ _

5.4.3.2.6.0|— N\ Partial Only the first paragraph immediately under
IEC 61158-3-1, 5.4.3.2.6, is included

5.4.3.2.6.1|DLL priority YES —
5.4.3.2.6.2|DLL maximum confirm delay Partial All maximum confirm delays, except remotely-
confirmed DL-UNITDATA, are included

5.4.3.2.6.3 |DLPDU authentication YES —

5.4.3.2.6.4 |DL-scheduling-policy Partial Only the value IMPLICIT is included

5.4.3.2.7 |Status NO —

5.4.3.2.8 |DL(SAP)-address DL-identifier YES —

5.4.3.3 Sequence of primitives NO —
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