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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-11: Data-link layer protocol specification —
Type 11 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International )
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides “IEC

governmental organizations liaising with the IEC also partlmpate i
with the International Organlzatlon for Standardization (ISO)ina it dgitions determined by

2) The formal decisions or agreements of IEC on technical matters & v @S possible, an international
consensus of opinion on the relevant subjects since e i vitee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publications is accurate, IEC cannot be i the way in which they are used or for any
misinterpretation by any end user.

assessment ser
services carried®

members of its teshnical and’|EC National Committees for any personal injury, property damage or

other damage of_ai S tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses axising o subligation, use of, or reliance upon, this IEC Publication or any other IEC
Publicat

8) Attention_is draW ative references cited in this publication. Use of the referenced publications is
indispensab orrect application of this publication.

International Standard IEC 61158-4-11 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

e Introduction has been modified to add the patents related to the loop-architecture
e Addition of loop (ring) -architecture
e More detailes:

— Subclause 4.4 is extended to cover the loop-architecture as 4.4.3.

— Subclause 4.6; structure has changed in order to include the loop-architecture, and the
data types of variables have been added:
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— 4.6.1 Overview;

— 4.6.1.2 Summary of variables of existing star-architecture;

— 4.6.1.3 Summary of variables of additional loop-architecture;

— 4.6.2 Type 11 common variables, parameters, counters, timers and queues;

— 4.6.3 Star-architecture specific variables, parameters, counters, timers and queues;
— 4.6.4 Loop-architecture specific variables, parameters, counters, timers and queues.

— All variables, parameters, counters, timers and queues are rearranged in alphabetical
order.

— Subclause 5.4 is modified to cover the loop-architecture.

— Clause 6 is modified to cover the loop-architecture.

of Key out of each figure object.

— Clause 7 is changed in the structure for inclusion
architecture as follows:

— DLL management protocol is i

— DLL management protocol for st
— DLL management protocol for lgop- %e
The text of this standard s based on theXoll
_— Report on voting

Q @c%{)s/hks ) 65C/619/RVD

Full information gr\tk ing\for Moval of this standard can be found in the report on

dined in 7.4.1 without change,

ube added in 7.4.2.

communication_networks™— Fieldbus specifications, can be found on the IEC web site.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed;

e withdrawn;

e replaced by a revised edition, or

e amended.
NOTE The revision of this standard will be synchronized with the other parts of the IEC 61158 series.
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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 open\sy \ onment;
d) as a refinement to the understanding of time-critical commu

This standard is concerned, in particular, with the communjc€ati Y orking of sensors,
effectors and other automation devices. By using this s ard togetherwithy other standards
positioned within the OSI or fieldbus reference mod i
work together in any combination.

tual-property-right holders. In all
e holders of those rights permits

PCT/JP2007/55 [TO] Double ring network system, communication control method
thereof, transmission station, and communication control program of double ring network
system

JP 3,461,954 [TO] Data transmission system
IEC takes no position concerning the evidence, validity and scope of these patent rights.

The holder of these patent rights has assured the IEC that he/she is willing to negotiate
licences either free of charge or under reasonable and non-discriminatory terms and
conditions with applicants throughout the world. In this respect, the statement of the holder of
thess patent rights is registered with IEC. Information may be obtained from:

[TO]Toshiba Corporation

1-1, Shibaura 1-Chome

Minato-ku Tokyo 105-8001, Japan

Attention: Intellectual Property Rights Section.
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Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.

@%
N
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-11: Data-link layer protocol specification —
Type 11 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communicat
an automation environment.

1.2 Specifications

This standard specifies

b) procedures for diving nmurications opportunities to all participating DL-entities,
sequentially and for deterministic and synchronized transfer at cyclic

c) procedurs i munication opportunities available for time-critical data

transmission_with rioritized access;

e) procedures for giving communication opportunities based on standard ISO/IEC 8802-3
medium access control, 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) gfplijnaeractions between peer DL-entities (DLEs) through the exchange of fieldbus
S;

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

IEC 61158-3-11:2007, [Industrial communicatiqn

Fieldbus specifications -

— Fieldbus specifications -
Part 6-11: Appl/catlon ayer p otoc S jcati Type 11 elements

ISO/IEC 7498-1@r { 9 —\QOpen Systems Interconnection — Basic Reference
Model: The Basic'Wlode

ISO/IEC 7498-3,\nfo dgy — Open Systems Interconnection — Basic Reference

ISO/IEG/88D -:20, Information techno/ogy — Telecommunications and information

Part 3: Carrie ense multiple access with collision detection (CSMA/CD) access method and
Physical Layer spegifications

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

3 Terms, definitions, symbols and abbreviations

For the purposes of this document, the following terms, definitions, symbols and abbreviations
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 called-DL-address [ISO/IEC 7498-3]
3.1.2 calling-DL-address [ISO/IEC 7498-3]
313 centralized multi-end-point-connection [ISO/IEC 7498-1]
314 correspondent (N)-entities [ISO/IEC 7498-1]

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

3.1.5 demultiplexing [ISO/IEC 7498-1]
3.1.6 DL-address O/IEC 7498-3]
3.1.7 DL-address-mapping 7498-1]
3.1.8 DL-connection 498-1]
3.1.9 DL-connection-end-point [1S 7498-1]
3.1.10 DL-connection-end-point-identifier O/IEC 7498-1]

3.1.14 DL-data-source [ISO/IEC 7498-1]
3.1.15 DL-duplex-transmjssion [ISO/IEC 7498-1]

3.1.16 DL-facility [ISO/IEC 7498-1]

3.1.17 DL-local-vie [ISO/IEC 7498-3]
3.1.18 DL-nar@ [ISO/IEC 7498-3]
A. [ISO/IEC 7498-1]

[ISO/IEC 7498-1]

3.1.11 DL-connection-mode transmission [ISO/IEC 7498-1]
3.1.12 DL-connectionless-mode transmissi [ISO/IEC 7498-1]
3.1.13 DL-data-sink < : [ISO/IEC 7498-1]

[ISO/IEC 7498-1]
[ISO/IEC 7498-1]

DL-protocokversion-identifier [ISO/IEC 7498-1]

3.1.24 DL-relay [ISO/IEC 7498-1]
3.1.25 DL-service-connection-identifier [ISO/IEC 7498-1]
3.1.26 DL-service-data-unit [ISO/IEC 7498-1]
3.1.27 DL-simplex-transmission [ISO/IEC 7498-1]
3.1.28 DL-subsystem [ISO/IEC 7498-1]
3.1.29 DL-user-data [ISO/IEC 7498-1]
3.1.30 flow control [ISO/IEC 7498-1]
3.1.31 layer-management [ISO/IEC 7498-1]

3.1.32 multiplexing [ISO/IEC 7498-3]
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