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INTERNATIONAL ELECTROTECHNICAL COMMISSION
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FIELDBUS SPECIFICATIONS -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the el®
this end and in addition to other activities, IEC publishes International 3
Technical Reports, Publicly Available Specifications (PAS) and Guides

standardization comprising

agreement between the two organizations.

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

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

transparently to the maxim €
between any IEC Publicati 2 e corresponding nationgl or regional publication shall be clearly indicated in
the latter.

5) IEC itself does ng pro'de any \qtte ibp oRkconfgrmity. Independent certification bodies provide conformity
assessment se «@ access fo IEC marks of conformity. IEC is not responsible for any
y/nde

services carried ou

6) All users should ensure te&st edition of this publication.
7) No liability shall ‘s s\diregtors, employees, servants or agents including individual experts and
members of jt ica ees and |IEC National Committees for any personal injury, property damage or

other dam soever, whether direct or indirect, or for costs (including legal fees) and
expense, isi of he pubMcation, use of, or reliance upon, this IEC Publication or any other IEC

indispensablefor the correct application of this publication.

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

NOTE 1 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 profile parts. 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 |EC 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:

o editorial improvements.
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This bilingual version published in 2011-11, corresponds to the English version published in
2010-07.

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

FDIS Report on voting
65C/604/FDIS 65C/618/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.

The French version of this standard has not been voted upon.

stability date indicated on the IEC web site under "ht
the specific publication. At this date, the publication

* reconfirmed,
e withdrawn,

* replaced by a revised edition, or
¢ amended.

NOTE 2 The revision of this s

9,

tke other parts of the IEC 61158 series.

sy chr with
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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 basig
communications between devices in an automation environment. 1

take;
c) the interrelationship bereen t

o the Type 12
layers of the

e systems manag i Een Lt dary between the data-link layer and systems

layer serw
Reference gliding the development of data-link protocols for time-critical
communications: ondary objective is to provide migration paths from previously-existing
industrial communicdtions protocols.

This specification may 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 R} exchange
between systems — Local and metropolitan area networks — Specifig q — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) a *
layer specifications

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

3.1 Reference model terms'\a

This standard is ba q e concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3@m e e\foltowing terms defined therein.

3.1.1 DL-address [7498-3]
3.1.2 [7498-1]
3.1.3 [7498-1]
3.1.4 [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]

3.1.11 DL-protocol-data-unit [7498-1]
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3.1.12 DL-relay

3.1.13 reset

3.1.14 responding-DL-address
3.1.15 routing

3.1.16 segmenting

3.1.17 (N)-service

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

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

3.1.19 DL-service-data-unit

3.1.20 DL-simplex-transmission

3.1.21 DL-subsystem
3.1.22 systems-management
3.1.23 DLS-user

3.1.24 DLS-user-data

3.2 Service convention

This standard also ma
the data-link lay

3.2.1 acceptor
3.2.2 asymmetrical’s
3.2.3 confikm (pri

3.2.4 deh

3.2.5 DL-servi
primitive

3.2.6 DL-service-provider

3.2.7 DL-service-user

3.2.8 DL-user-optional-facility

3.2.9 indication (primitive);
acceptor.deliver (primitive)

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

3.2.11 requestor

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

3.2.13 submit (primitive)
3.2.14 symmetrical service

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

[7498-1]

498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
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3.3 Data-link service terms and definitions

3.31
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. sm un at can be
transmitted

3.3.5
client
1) object which uses the services of another (se obje¢t t@erf a task

2) initiator of a message to which a ser

3.3.6
connection

3.3.7

cyclic
events which re @

3.3.8
cyclic redundan
residual valué
array

3.3.9
data

generic term used efer to any information carried over a fieldbus

3.3.10

data consistency

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

3.3.11

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.)

3.3.12
distributed clocks
method to synchronize slaves and maintain a global time base
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3.3.13

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

3.3.14

error

discrepancy between a computed, observed or measured value or condition and the specified
or theoretically correct value or condition

3.3.15
event
instance of a change of conditions

3.3.16

fieldbus memory management unit
function that establishes one or several correspondencégs betw i addresses and
physical memory

3.3.17

fieldbus memory management unit e
single element of the fieldbus memx gorrespondence between a
coherent logical address space and a co o ocation

3.3.18
frame
denigrated synonym for

3.3.19
full slave
slave device tha 0)

3.3.20
interface

3.3.21
master
device that controlsvthe data transfer on the network and initiates the media access of the
slaves by sending messages and that constitutes the interface to the control system

3.3.22

mapping
correspondence between two objects in that way that one object is part of the other object

3.3.23

medium

cable, optical fibre, or other means by which communication signals are transmitted between
two or more points

NOTE "media" is used as the plural of medium.

3.3.24
message
ordered series of octets intended to convey information
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NOTE Normally used to convey information between peers at the application layer.

3.3.25

network

set of nodes connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways

3.3.26
node
a) single DL-entity as it appears on one local link

b) end-point of a link in a network or a point at which two or more links meet [derived from
IEC 61158-2]

3.3.27
object
abstract representation of a particular component within a device

NOTE An object can be
a) an abstract representation of the capabilities of a device, composed ofaqy o owing-components:
1) data (information which changes with time);
2) configuration (parameters for behavior);

3) methods (things that can be done using data and configufatiof); pr

b) a collection of related data (in the form of v

3.3.28
process data

3.3.29
receiving DLS-user
DL-service user

NOTE A DL-service useg

3.3.30

3.3.31
server

object which provides/Services to another (client) object

3.3.32
service

operation or function than an object and/or object class performs upon request from another
object and/or object class

3.3.33
slave
DL-entity accessing the medium only after being initiated by the preceding slave or the master

3.3.34
Sync manager
collection of control elements to coordinate access to concurrently used objects.
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3.3.35
Sync manager channel
single control elements to coordinate access to concurrently used objects.

3.3.36
switch
MAC bridge as defined in IEEE 802.1D

3.4 Symbols and abbreviations

APRD Auto-increment physical read

APRW Auto-increment physical read/write

APWR Auto-increment physical write

ARMW Auto-increment physical read / multiple write
BRD Broadcast read

BRW Broadcast read/write

BWR Broadcast write

CAN Controller area network

CoE CAN application protocol over Type 12 sgrvices
CSMA/CD Carrier sense multiple access with ¢

DC Distributed clocks

DL- Data-link layer (as a prafi
DLC DL-connection
DLCEP DL-connection-end-point

DLE DL-entj active in

of the

data-link layer)

DLL

DLPCI

DLPDU

DLM

DLME he local active instance of DL-management)
DLMS

DLS

DLSAP

DLSDU

E2PROM Electrically erasable programmable read only memory
EoE Ethernet tunneled over Type 12 services

ESC Type 12 slave controller

FCS Frame check sequence

FIFO First-in first-out (queuing method)

FMMU Fieldbus memory management unit

FoE File access with Type 12 services

FPRD Configured address physical read

FPRW Configured address physical read/write

FPWR Configured address physical write

FRMW Configured address physical read/multiple write
HDR Header

ID Identifier



