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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-12: Data-link layer service definition — Type 12 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sfandardi t|on comprising
all national electrotechnical committees (IEC National Committees). The objéctN of to promote
international co-operation on all questions concerning standardization in the eleetri
this end and in addition to other activities, IEC publishes International Stardards \Tech
Technical Reports, Publicly Available Specifications (PAS) and Guid \ 3 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; i { interested
in the subject dealt with may participate in this preparatory work.

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since each
interested IEC National Committees.

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

4) In order to promote international uniformit National C€ommpittees undertake to apply IEC Publications
transparently to the maximym_extent possjble hei ational and regional publications. Any divergence
between any IEC Publicatiog corresponding ional Or regional publication shall be clearly indicated in

the latter.

5) IEC provides no marking\progc ndicate_its~approval and cannot be rendered responsible for any
equipment declared to be i i i ublication.

6) All users should sdition of this publication

7) No liability shall attag ors,/employees, servants or agents including individual experts and
members of its techmisal commit € National Committees for any personal injury, property damage or
other damage of(an 8 whether direct or indirect, or for costs (including legal fees) and
expenses ari ¢ icatier!, use of, or reliance upon, this IEC Publication or any other IEC
Publications/

8) Attentiop~ ti¥e references cited in this publication. Use of the referenced publications is
indispensable fQr the pplication of this publication.

9) Attention Ts e\p@ssibility that some of the elements of this IEC Publication may be the subject of
patent rights. ot be held responsible for identifying any or all such patent rights

NOTE 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 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 of their respective intellectual-property-right holders.

International Standard |IEC 61158-3-12 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 61158-3 subseries cancel and replace
IEC 61158-3:2003. This edition of this part constitutes a technical addition. This part and its
Type 12 companion parts also replace IEC/PAS 62407, published in 2005.

This edition includes the following significant changes with respect to 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 3-1, 3-2, ..., 3-19.
The text of this standard is based on the following documents:

FDIS Report on voting
65C/473/FDIS 65C/484/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 publication has been drafted in accordance with ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will re
maintenance result date indicated on the IEC web site under http://
related to the specific publication. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

NOTE The revision of this standard will be synchronized with 61158 series.

The list of all the parts of the ¢ e general title Industrial


http://webstore.iec.ch/
https://standards.iteh.ai/catalog/standards/iec/d6fbdb9d-fa3d-446a-a9bf-fbbca4341ede/iec-61158-3-12-2007
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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.

Throughout the set of fieldbus standards, the term “service” refers to the abstract capability
provided by one layer of the OSI Basic Reference Model to the layer immediately above. Thus,
the data-link layer service defined in this standard is a conceptual architectural service,
independent of administrative and implementation divisions.

@%
S
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-12: Data-link layer service definition — Type 12 elements

1 Scope

1.1 Overview

This part of IEC 61158 provides common elements for basic time
communications between devices in an automation environment. The/t
used to represent the presence of a time-window, within which one
are required to be completed with some defined level of certainty. F4&i
actions within the time window risks failure of the application
attendant risk to equipment, plant and possibly human life.

messaging
\e-critical” is
ed actions

This standard defines in an abstract way the externally visible se e pravided
fieldbus data-link layer in terms of

take;

layers of the fieldb

e systems ma e
managemen

1.2 Specificatio

between the data-link layer and systems

The principal ghjecti f standard is to specify the characteristics of conceptual data-link
layer service e gritical communications, and thus supplement the OSI Basic
Reference the development of data-link protocols for time-critical

This specification Yhay be used as the basis for formal DL-Programming-Interfaces.
Nevertheless, it is not a formal programming interface, and any such interface will need to
address implementation issues not covered by this specification, including

a) the sizes and octet ordering of various multi-octet service parameters, and

b) the correlation of paired request and confirm, or indication and response, primitives.
1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain the
implementations of data-link entities within industrial automation systems.

There is no conformance of equipment to this data-link layer service definition standard.
Instead, conformance is achieved through implementation of the corresponding data-link
protocol that fulfills the Type 12 data-link layer services defined in this standard.
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2 Normative references

The following referenced documents are indispensable for the application 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.

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference
Model: Naming and addressing

ISO/IEC 8802-3, Information technology — Telecommunications and 'format
between systems — Local and metropolitan area networks — Specifi 7
Carrier sense multiple access with collision detection (CSMA/CD) ag¢cesS\unethod\and\Physical
Layer specifications

an exchange

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

IEE 802.1D, IEEE Standard for Local and metropolit
(MAC) Bridges; available at <http://www.ieee.org

conventions apply.

3.1 Reference model

This standard i p S gpts developed in ISO/IEC 7498-1 and ISO/IEC
7498-3 and makes s \

3.1.1 DL-addres [7498-3]
3.1.2 DL-coqnectionle : issi [7498-1]
3.1.3 cé [7498-1]
corr :
correspondent\Ph-entities (N=1)
3.1.4 DL-duplex-transmission [7498-1]
3.1.5 (N)-entity [7498-1]

DL-entity (N=2)
Ph-entity (N=1)
3.1.6 (N)-layer [7498-1]
DL-layer (N=2)
Ph-layer (N=1)

3.1.7 layer-management [7498-1]
3.1.8 peer-entities [7498-1]
3.1.9 primitive name [7498-3]

3.1.10 DL-protocol [7498-1]
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3.1.11
3.1.12
3.1.13
3.1.14
3.1.15
3.1.16
3.1.17

3.1.18

3.1.19
3.1.20
3.1.21
3.1.22
3.1.23
3.1.24

3.2 Service conventip

This standard als
the data-link layer:

3.21
3.2.2
3.2.3

3.24
3.2.5

3.2.6
3.2.7
3.2.8
3.2.9

3.2.10

3.2.11
3.2.12

3.2.13

DL-protocol-data-unit [7498-1]
DL-relay [7498-1]
reset [7498-1]
responding-DL-address [7498-3]
routing [7498-1]
segmenting [7498-1]
(N)-service [7498-1]

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

(N)-service-access-point 498-1]
DL-service-access-point (N=2)
Ph-service-access-point (N=1)

DL-service-data-unit [7498-1]
DL-simplex-transmission [7498-1]

DL-subsystem [7498-1]

systems-management % [7498-1]
DLS-user [7498-1]
DLS-user-data [7498-1]

accepto

DL-service-primitive;
primitive
DL-service-provider
DL-service-user
DL-user-optional-facility

indication (primitive);
acceptor.deliver (primitive)

request (primitive);
requestor.submit (primitive)

requestor

response (primitive);
acceptor.submit (primitive)

submit (primitive)
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3.2.14 symmetrical service
3.3 Data-link service terms and definitions

3.3.1
application
function or data structure for which data is consumed or produced

3.3.2

application objects

multiple object classes that manage and provide a run time exchange of messages across the
network and within the network device

3.3.3
basic slave
slave device that supports only physical addressing of data

3.34
bit

unit of information consisting of a 1 or a 0. This is the
transmitted

nit that can be

3.3.5
client

3.3.6
connection
logical binding between\two ap j n the same or different devices

3.4 Q
cyclic

events which repes etitive manner

residual d

array

vatue \compu om “an array of data and used as a representative signature for the

3.4.2
data
generic term used to refer to any information carried over a fieldbus

3.4.3

data consistency

means for coherent transmission and access of the input- or output-data object between and
within client and server

3.44

device

physical entity connected to the fieldbus composed of at least one communication element (the
network element) and which may have a control element and/or a final element (transducer,
actuator, etc.)
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