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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-14: Data-link layer protocol specification — Type 14 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardi2qtion comprising
all national electrotechnical committees (IEC National Committees). The objéct® of, to promote
international co-operation on all questions concerning standardization in the eleciris d ele j flelds To
this end and in addition to other activities, IEC publishes International Stardard i ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guide as “IEC

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

2) The formal demsmns or agreements of I[EC on technlcal mattéers ¢ Rress

3) IEC Publlcatlons have the form of recomy entlo

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

4) In order to promote international uniformit ational Sommittees undertake to apply IEC Publications
transparently to the maximym \ i and regional publications. Any divergence
between any IEC Publicatiot regional publication shall be clearly indicated in
the latter.

cases, the commitme ited release of intellectual-property-rights made by the holders of those rights permits
a particular data-link layef 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.

IEC draws attention to the fact that it is claimed that compliance with this standard may involve the use of patents
as follows, where the [xx] notation indicates the holder of the patent right:

Type 14 and possibly other Types:
CN200410088676.7 [SP] Scheduling method with deterministic communication based on Ethernet
IEC takes no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured IEC that they are willing to negotiate licences under reasonable
and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of
the holders of these patent rights are registered with IEC. Information may be obtained from:

[SP] Zhejiang SUPCON Technology Co., Ltd.
Dongqin FENG
Liuhe Road 309, Bingjiang District,
Hangzhou, 310053
CHINA

Attention is drawn to the possibility that some of the elements of this standard 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.
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International Standard IEC 61158-4-14 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This bilingual version (2015-06) corresponds to the English version, published in 2007-12.

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. This part and its
Type 14 companion parts also cancel and replace IEC/PAS 62409, 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 Typ dbus data link
layer, for lack of market relevance;

b) addition of new types of fieldbuses;

c) division of this part into multiple parts numbered -4-1, -4-2, .,
The text of this standard is based on the following documents:

FDIS Re}m‘b@i\g\\
D

65C/474/FDIS ﬁSSC}M\@S/R D

Full information on the voting for the
voting indicated in the above table.

The committee has d
the maintenance

data related to t@
« reconfirmed;
» withdrawn;

NOTE Thewevishe b ard will be synchronized with the other parts of the IEC 61158 series.

The list of a parts of the IEC 61158 series, under the general title Industrial
communication netwarks — Fieldbus specifications, can be found on the IEC web site.


http://webstore.iec.ch/
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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 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;

work together in any combination.

O
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-14: Data-link layer protocol specification — Type 14 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
asynchronously but with a synchronous restart o

1.2 Specifications
This standard specifies

a) procedures for the time , information from one data-link user
entity to a peer user éntit ' fre_( k entities forming the distributed data-
link service provider;

b) procedures for gi
sequentially in g
intervals up t e
ication opportunities available for time-critical data

transmission ogetl i e-critical data transmission without prejudice to the

opportunities to all participating DL-entities,
terministic and synchronized transfer at cyclic

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 i
procedures. This standard does not contain tests to demonstrate ¢Q
requirements.

menting these
with such

2 Normative references

is standard. For

The following referenced documents are indispensable for
r latest edition of

dated references, only the edition cited applies. For
the referenced document (including any amendmentsg

ISO/IEC 8802-3,®>r elecommunications and information exchange
between systems itan area networks — Specific requirements — Part 3:
Carrier sense muytig 2 v eollision detection (CSMA/CD) access method and
physical layer sp '
ISO/IEC 882 i ] — Abstract Syntax Notation One (ASN.1):

Model — Conventions for the definition of OSI services

RFC 768, User Datagram Protocol

RFC 791, Internet protocol

3 Terms, definitions, symbols and abbreviations

For the purposes of this standard, 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.


http://www.iso.ch/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=35684&ICS1=35&ICS2=100&ICS3=60
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3.1.1 called-DL-address [7498-3]
3.1.2 calling-DL-address [7498-3]
3.1.3 centralized multi-end-point-connection [7498-1]
3.1.4 correspondent (N)-entities [7498-1]

3.1.
3.1.
3.1.
3.1.
3.1.

3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1

© o0 N o O

.10
A1
A2
A3
14
15
.16
A7
.18
19
.20
.21
.22
.23
.24
.25
.26
.27
.28
.29
.30
.31
.32

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

demultiplexing [7498-1]
DL-address [7498-3]
DL-address-mapping [7498-1]
DL-connection 98-1]
DL-connection-end-point [7498-1]
DL-connection-end-point-identifier [7498-1]
DL-connection-mode transmission [7498-1]
DL-connectionless-mode transmissio [7498-1]
DL-data-sink [7498-1]
DL-data-source [7498-1]
DL-duplex-transmission [7498-1]
DL-facility [7498-1]
DL-local-view [7498-3]
DL-namQ [7498-3]
DL-protogco [7498-1]
on-identifier [7498-1]
ocgl-control-information [7498-1]
[7498-1]

DL-protocol-version-identifier [7498-1]
DL-relay [7498-1]
DL-service-connection-identifier [7498-1]
DL-service-data-unit [7498-1]
DL-simplex-transmission [7498-1]
DL-subsystem [7498-1]
DL-user-data [7498-1]
flow control [7498-1]
layer-management [7498-1]

multiplexing [7498-3]
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3.1.33 naming-(addressing)-authority
3.1.34 naming-(addressing)-domain
3.1.35 naming-(addressing)-subdomain

3.1.36 (N)-entity
DL-entity
Ph-entity

3.1.37 (N)-interface-data-unit
DL-service-data-unit (N=2)
Ph-interface-data-unit (N=1)

3.1.38 (N)-layer
DL-layer (N=2)
Ph-layer (N=1)

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

3.1.40 (N)-service-access-point

Ph-service-access-point-addre

IEC 61158-4-14:2007 © IEC 2007

[7498-3]

[7498-3]

[7498-3]

[7498-1]

[7498-1]

[7498-1]

[7498-1]

[7498-1]
DL-service-access-point (N=2)
Ph-service-access-point (N=
3.1.41 (N)-service-access-point-addre [7498-1]
DL-service-access-point-addre N=

3.1.42 peer-entities

3.1.43 Ph-interface-contro
3.1.44 Ph-inter@ :
3.1.45 primitive na

3.1.46

3.1.47
3.1.48
3.1.49
3.1.50 routing

3.1.51 segmenting

3.1.52 sequencing

3.1.53 splitting

3.1.54 synonymous name
3.1.55 systems-management

3.2 Service convention terms and definitions

[7498-1]
[7498-1]
[7498-1]
[7498-3]
[7498-1]
[7498-1]
[7498-1]
[7498-3]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-3]
[7498-1]

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply

to the data-link layer:
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3.2.1 acceptor
3.2.2 asymmetrical service

3.2.3 confirm (primitive);
requestor.deliver (primitive)

3.2.4 deliver (primitive)

3.2.5 DL-confirmed-facility

3.2.6 DL-facility

3.2.7 DL-local-view

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 DL-user-optional-facility

3.2.16 indication (primi
acceptor.delive

3.2.17 muIti-pe@
3.2.18 request (prin

3.2.19

3.2.20

3.2.21
3.2.22 symmetrical service
3.3 ISO/IEC 8802-3 terms

This standard also makes use of the following terms defined in ISO/IEC 8802-3 as they apply
to the data-link layer:
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3.3.1 destination address
3.3.2 frame check sequence
3.3.3 length/type

3.3.4 MAC frame

3.3.5 pad

3.3.6 source address

3.4 Common terms and definitions

NOTE Many definitions are common to more than one protocol Type; they are not necesg
Types.

d by all protocol

3.41

communication macrocycle
set of basic cycles needed for a configured communicatio
segment

a Ypacro network

3.4.2
communication phase
elapsed fraction of a cycle, measured from someg

3.43
communication scheduling
algorithms and operation for data tansf\e\fs (o) e in a deterministic and repeatable

manner

3.4.4
cyclic

repetitive in a re@ \

3.4.5
data DLPDU
DLPDU that carri

s-afocal DLS-user to a remote DLS-user

FB instance e specified parameters

3.4.7
DL-segment, link, local link

single DL-subnetwork in which any of the connected DLEs may communicate directly, without
any intervening DL-relaying, whenever all of those DLEs that are participating in an instance
of communication are simultaneously attentive to the DL-subnetwork during the period(s) of
attempted communication

3.4.8

DLSAP

distinctive point at which DL-services are provided by a single DL-entity to a single higher-
layer entity.

NOTE This definition, derived from ISO/IEC 7498-1, is repeated here to facilitate understanding of the critical
distinction between DLSAPs and their DL-addresses. (See Figure 1.)
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