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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-13: Data-link layer protocol specification — Type 13 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st@ndardization comprising

all national electrotechnical committees (IEC National Committees). The object to promote
international co-operation on all questions concerning standardization in the electri d ele
this end and in addition to other activities, IEC publishes International Standard o ifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides (f “IEC

in the subject dealt with may participate in this preparatory work.
governmental organizations liaising with the IEC also participate in i

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

Publications is accurate, IEC cannot be held respohsi
misinterpretation by any end user.

6) All users shoul

7) No liability shall a
members of its tec

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

other damage of/a ,yWhether direct or indirect, or for costs (including legal fees) and
expenses arising\out\o i use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention is\drawn references cited in this publication. Use of the referenced publications is
indisp

NOTE Use of some o 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 particular data-link layer protocol type to be used with physical layer and application layer protocols in Type
combinations as specified explicitly in the IEC 61784 series. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

International Standard IEC 61158-4-13 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This first edition and its companion parts of the IEC 61158-4 subseries cancel and replace
IEC 61158-4:2003. This edition of this part constitutes a technical addition, which also
replaces IEC/PAS 62408, published in 2005.

This edition of IEC 61158-4 includes the following significant changes from the previous
edition:

a) deletion of the former Type 6 fieldbus, and the placeholder for a Type 5 fieldbus data link
layer, for lack of market relevance;
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b) addition of new types of fieldbuses;
c) division of this part into multiple parts numbered -4-1, -4-2, ..., -4-19.
The text of this standard is based on the following documents:

FDIS Report on voting
65C/474/FDIS 65C/485/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This edition of IEC 61158-4 includes the following significant changes from the prior edition:

e reconfirmed;
e withdrawn;

e replaced by a revised edition, or

e amended.

of the IEC 61158 series.

under the general title [Industrial

communication networks — Fieldbus spcif@?s e found on the IEC web site.

T


http://webstore.iec.ch/
https://standards.iteh.ai/catalog/standards/iec/9650dd25-bf36-408a-9a58-4995f3c37271/iec-61158-4-13-2007
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC/TR 61158-1.

The data-link protocol provides the data-link service by making use of the services available
from the physical layer. The primary aim of this standard is to provide a set of rules for
communication expressed in terms of the procedures to be carried out by peer data-link
entities (DLEs) at the time of communication. These rules for communication are intended to
provide a sound basis for development in order to serve a variety of purposes:

a) as a guide for implementors and designers;

b) for use in the testing and procurement of equipment;

c) as part of an agreement for the admittance of systems into the dpensy \ opment;
d) as a refinement to the understanding of time-critical commu

work together in any combination.

<
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-13: Data-link layer protocol specification — Type 13 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communications between devices in
an automation environment.

data-link entities.

Thus this protocol can be characterized as one whi
asynchronously but with a synchronous restart of eag

1.2 Specifications

This standard specifies

entity to a peer user e
link service provider;

b) procedures for giwng i opportunities to all participating DL-entities,
sequentially and i

intervals up @e

c) procedures gy IR ication opportunities available for time-critical data
transmission toge ANime-critical data transmission without prejudice to the
time-critical data\t

d) procedure s.and acyclic communication opportunities for time-critical data
transmissjon w \P

e) proc&du giving\communication opportunities based on standard 1SO/ IEC 8802-3
mediu with provisions for nodes to be added or removed during normal

operation;
f) the structure of*tHe fieldbus DLPDUs used for the transfer of data and control information
by the protocol of this standard, and their representation as physical interface data units.
1.3 Procedures
The procedures are defined in terms of
a) the interactions between peer DL-entities (DLEs) through the exchange of fieldbus
DLPDUs;

b) the interactions between a DL-service (DLS) provider and a DLS-user in the same system
through the exchange of DLS primitives;

c) the interactions between a DLS-provider and a Ph-service provider in the same system
through the exchange of Ph-service primitives.
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1.4 Applicability

These procedures are applicable to instances of communication between systems which
support time-critical communications services within the data-link layer of the OSI or fieldbus
reference models, and which require the ability to interconnect in an open systems
interconnection environment.

Profiles provide a simple multi-attribute means of summarizing an implementation’s
capabilities, and thus its applicability to various time-critical communications needs.

1.5 Conformance

This standard also specifies conformance requirements for systems j
procedures. This standard does not contain tests to demonstrate ge
requirements.

ementing these
e with such

2 Normative references

this standard. For
latest edition of

ISO/IEC 7498-3, Informat wgtems Interconnection — Basic Reference

ISO/IEC 8802-3, i echh — Telecommunications and information
exchange between’s, QS 3 3 etropo//tan area networks — Specific requirements —

Part 3: Carrier sepgs ] 5 ith collision detection (CSMA/CD) access method and

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

3.1 Reference model terms and definitions

This standard is based in part on the concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3, and makes use of the following terms defined therein:
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3.1.1 DL-address [7498-3]
3.1.2 DL-address-mapping [7498-1]
3.1.3 called-DL-address [7498-3]
3.1.4 calling-DL-address [7498-3]
3.1.5 centralized multi-end-point-connection [7498-1]
3.1.6 DL-connection [7498-1]

6

3.1.7 DL-connection-end-point

3.1.8 DL-connection-end-point-identifier
3.1.9 DL-connection-mode transmission

3.1.10 DL-connectionless-mode transmission

3.1.11 correspondent (N)-entities
correspondent DL-entities (N=2)
correspondent Ph-entities (N=1)

3.1.12 DL-duplex-transmission [7498-1]
3.1.13 (N)-entity [7498-1]

DL-entity (N=2)
Ph-entity (N=1)

3.1.14 DL-facility [7498-1]
3.1.15 flow control [7498-1]
3.1.16 (N)-layer [7498-1]
DL-laye =2
Ph-layer >4

3.1.17 layer-ma [7498-1]
3.1.18 [7498-3]
3.1.19 [7498-3]
3.1.20 dressing)-domain [7498-3]
3.1.21 peer-entities [7498-1]
3.1.22 primitive name [7498-3]
3.1.23 DL-protocol [7498-1]
3.1.24 DL-protocol-connection-identifier [7498-1]
3.1.25 DL-protocol-data-unit [7498-1]
3.1.26 DL-relay [7498-1]
3.1.27 reset [7498-1]
3.1.28 responding-DL-address [7498-3]

3.1.29 routing [7498-1]
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3.1.30 segmenting [7498-1]
3.1.31 (N)-service [7498-1]
DL-service (N=2)
Ph-service (N=1)
3.1.32 (N)-service-access-point [7498-1]
DL-service-access-point (N=2)
Ph-service-access-point (N=1)
3.1.33 DL-service-access-point-address [7498-3]
3.1.34 DL-service-connection-identifier
3.1.35 DL-service-data-unit
3.1.36 DL-simplex-transmission

3.1.37 DL-subsystem

3.1.38 systems-management

3.1.39 DLS-user-data [7498-1]

3.2 Service convention terms and d

This standard also makes use of the follo
to the data-link layer:

efined ISO/IEC 10731 as they apply

3.2.1 acceptor
3.2.2 asymmetrical s
3.2.3 confirm @ iV
requestondeli
3.2.4 deliver (p
3.2.5 DL-cq
3.26 D
3.2.7 DL-loca
3.2.8 DL-mandatory-facility
3.2.9 DL-non-confirmed-facility
3.2.10 DL-provider-initiated-facility
3.2.11 DL-provider-optional-facility

3.2.12 DL-service-primitive;
primitive

3.2.13 DL-service-provider
3.2.14 DL-service-user

3.2.15 DLS-user-optional-facility
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3.2.16 indication (primitive);
acceptor.deliver (primitive)

3.2.17 multi-peer

3.2.18 request (primitive);
requestor.submit (primitive)

3.2.19 requestor

3.2.20 response (primitive);
acceptor.submit (primitive)

3.2.21 submit (primitive)

3.2.22 symmetrical service

3.3 Data-link service terms and definitions

3.3.1

async-only CN

CN that is accessed only by polling

3.3.2

asynchronous period

second part of the Type 13 cycle, starting with\a"s Qf asynchfonous (SoA) frame

N

3.3.3

basic Ethernet mode
mode that provides legacy E

3.3.4 Q
continuous

communication clas communication takes place every cycle (the opposite
to multiplexed)

3.3.5

network node ability to manage the SCNM mechanism

3.3.6

cycle state machine
state machine that controls the data-link layer cycle and is itself controlled by the NMT state
machine which determines the current operating mode

3.3.7

cycle time
time between two consecutive start of cyclic (SoC) frames

NOTE The Cycle Time includes the time for data transmission and some idle time before the beginning of the next
cycle.

3.3.8

DLCEP-address
DL-address which designates either

a) one peer DL-connection-end-point, or
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