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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-19: Data-link layer service definition —
Type 19 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 30 comprising
all national electrotechnical committees (IEC National Commlttees) The i ‘promote
international co-operation on all questions concerning standardization in the e Ids. To
this end and in addition to other activities, IEC publishes International St ) chni ffications,
Technical Reports, Publicly Available Specifications (PAS) and Guides € S “IEC

governmental organizations liaising with the IEC also part|0|pate in
with the International Organlzatlon for Standardization (ISO with congditions determined by

2) The formal decisions or agreements of IEC on technical matiers & v @S possible, an international
consensus of opinion on the relevant subjects since gash\te i iittee 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 he i the way in which they are used or for any
misinterpretation by any end user.

indispensable fo hecorrect application of this publication.
9) Attention is drawn_to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shafl 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 61158-3-19 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 increasing the number of supported devices (511 instead of 254); Documents
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e introducing a communication version identification;

e adding a mechanism for remote address allocation;

e introducing enhanced parameter addressing (32 bit instead of 16 bit);
e restructuring control and status word;

e improving the redundancy and hotplug features;

e improving the error handling;

e adding a multiplexing protocol (SMP: Type 19 Messaging Protocol).

This bilingual version published in 2012-01 corresponds to the English version published in

2010-08.
The text of this standard is based on the following documents:
FDIS Report on vo(rﬁg
65C/604/FDIS 65C/618/RVD\ \
be\fo

Full information on the voting for the approval of this
voting indicated in the above table.

dardca in the report on

The French version has not been voted upon.

The committee has d ents of this publication will remain unchanged until

the stability date indi e e’ under "http://webstore.iec.ch" in the data
related to the sp@: S i is\date) the publication will be
* reconfirmed,

+ withdrawn,
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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 3-19: Data-link layer service definition —
Type 19 elements

1 Scope

1.1 Overview

equipment, plant and possibly human life.

This standard defines in an abstract way the exter
19 fieldbus data-link layer in terms of

take; and
c) the interrelationship between these

bouprdary between the data-link layer and systems

This standard 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 do they 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 19 data-link layer services defined in this standard. Bocuments
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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 10731, Information technology — Open Systems Interconnectioq ic Reference
Model — Conventions for the definition of OSI services

3 Terms, definitions, symbols, abbreviations and cony

For the purposes of this document, the following terms, s it ols, abbreviations
and conventions apply.

3.1 Reference model terms and definitions

3.1.1 DL-address [7498-3]
3.1.2 DL-address-mapp [7498-1]
3.1.3 called-DL-addrgss [7498-3]
3.1.4 caIIing- 9 [7498-3]
3.1.5 i [7498-1]
3.1.6 [7498-1]
3.1.7 [7498-1]
3.1.8 [7498-1]
3.1.9 [7498-1]
3.1.10 DL-connectionless-mode transmission [7498-1]
3.1.11 correspondent (N)-entities [7498-1]
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]
Documents
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3.1.16 (N)-layer
DL-layer (N=2)
Ph-layer (N=1)
3.1.17 layer-management
3.1.18 DL-local-view
3.1.19 DL-name
3.1.20 naming-(addressing)-domain
3.1.21 peer-entities
3.1.22 primitive name
3.1.23 DL-protocol
3.1.24 DL-protocol-connection-identifier

3.1.25 DL-protocol-data-unit
3.1.26 DL-relay

3.1.31 (N)-service

3.1.32

3.1.33
3.1.34
3.1.35
3.1.36 DL-simplex-transmission
3.1.37 DL-subsystem

3.1.38 systems-management
3.1.39 DL-user-data

3.2 Service convention terms and definitions

3.1.27 reset

3.1.28 responding-DL-address
3.1.29 routing

3.1.30 segmenting

61158-3-19 © IEC:2010

[7498-1]

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

8-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-3]
[7498-1]
[7498-1]
[7498-1]

[7498-1]

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

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

to the data-link layer:

3.2.1 acceptor

3.2.2 asymmetrical service

Full document details: IEC 61158-3-19 2010
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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 (primitive);

acceptor.deliver (primj
3.2.17

multi-peer

3.2.18 request (primitive)

i
3.2.19
3.2.20

3.2.21
3.2.22 «
3.3 Data-linkservige terms and definitions

3.3.1

communication cycle

fixed time period between two master synchronization telegrams in which real-time telegrams
are transmitted in the RT channel and non real-time telegrams are transmitted in the IP
channel

3.3.2
cycle time
duration of a communication cycle

3.3.3
cyclic communication
periodic exchange of telegrams

Documents
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3.3.4
cyclic data
part of a telegram, which does not change its meaning during cyclic operation of the network

3.3.5

device

a slave in the communication network, (e.g., a power drive system as defined in the
IEC 61800 standard family, 1/O stations as defined in the IEC 61131 standard family)

3.3.6

device status
four adjacent octets inside the acknowledge telegram containing status in
device

ormation for each

3.3.7
DL-segment, link, local link

attempted communication

3.3.8

DLSAP

distinctive point at which DL-service
layer entity

3.3.9

DL(SAP)-address

either an individual DLSAP- ghating a single DLSAP of a single DLS-user, or a
group DL-address.poté igna muKiple DLSAPs, each of a single DLS-user

NOTE This termin§ 9 e ISONEC 7498-3 does not permit the use of the term DLSAP-address

to designate more than a

3.3.10
(individual) D

Documents
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DLS-user-entity

DLS-user-entity

DLS-users

// 7 > Pl N
DLSAE “group DL DLSAR-
addresses address address
DL -layer
Ph-layer

NOTE 1 DLSAPs and PhSAPs are depicted a
NOTE 2 DL-addresses are depicted as designatinyg

single DLSAP.

Figure 1 — Relationst

3.3.11
element Q
part of IDNs — e

number, name, data

s, whereas each one has a specific meaning (e.g.,

3.3.12

extended li

DL-sub sisting of the maximal set of links interconnected by DL-relays, sharing a
single Dk:na ss) space, in which any of the connected DL-entities may
communicate; h afother, either directly or with the assistance of one or more of those

intervening DL-relay entities

NOTE An extended link may be composed of just a single link.

3.3.13
frame
denigrated synonym for DLPDU

3.3.14

group DL-address

DL-address that potentially designates more than one DLSAP within the extended link. A
single DL-entity may have multiple group DL-addresses associated with a single DLSAP. A
single DL-entity also may have a single group DL-address associated with more than one
DLSAP

Documents
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3.3.15

identification number (IDN)

designation of operating data under which a data block is preserved with its attribute, name,
unit, minimum and maximum input values, and the data

3.3.16
master
node, which assigns the other nodes (i.e., slaves) the right to transmit

3.3.17
node
single DL-entity as it appears on one local link

3.3.18

protocol

convention about the data formats, time sequences, and error corret
of communication systems

3.3.19
receiving DLS-user
DL-service user that acts as a recipient of DL-user-data

NOTE A DL-service user can be concurrently both a sendip

3.3.20
sending DLS-user
DL-service user that acts as a source o

3.3.21
service channel (SVC)

3.3.22
slave
node, which is assig

3.3.23
topology
physical

3.4 Symbols 3 bbreviations

3.41 AT Acknowledge telegram

3.4.2 CA Procedure command acknowledgment

3.4.3 CC Cross communication between participants

3.4.4 DA Destination address

3.4.5 DAT Duration of acknowledge telegram

3.4.6 DL- Data-link layer (as a prefix)

3.4.7 DLC DL-connection

3.4.8 DLCEP DL-connection-end-point

3.4.9 DLE DL-entity (the local active instance of the data-link layer) Documents
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3.4.10 DLL DL-layer

3.4.11 DLPCI DL-protocol-control-information

3.4.12 DLPDU DL-protocol-data-unit

3.4.13 DLM DL-management

3.4.14 DLME DL-management entity (the local active instance of

DL-management)

3.4.15 DLMS DL-management service

3.4.16 DLS DL-service

3.4.17 DLSAP DL-service-access-point

3.4.18 DLSDU DL-service-data-unit

3.4.19 FIFO First-in first-out (queuing method)

3.4.20 HS service channel handshake (see-AF

3.4.21 IDN Identification number

3.4.22 INFO service chanpel informa
3.4.23 MC

3.4.24 NC

3.4.25 OSI

3.4.26 Ph-

3.4.27 PhE

3.4.28 PhL

3.4.29 QoS

3.4.30 RE

3.4.31 al-time

3.4.32 RTC real-time channel
3.4.33 SA source address
3.4.34 SI Sub Index

3.4.35 SVC Service Channel
3.4.36 XX address of a device

3.5 Common conventions

This standard uses the descriptive conventions given in ISO/IEC 10731.

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.

Service primitives, used to represent service user/service provider interactions (see ISO/IEC
10731), convey parameters that indicate information available in the user/provider iP@«ctiiments
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This standard uses a tabular format to describe the component parameters of the DLS
primitives. The parameters that apply to each group of DLS primitives are set out in tables
throughout the remainder of this standard. Each table consists of up to six columns,
containing the name of the service parameter, and a column each for those primitives and
parameter-transfer directions used by the DLS:

the request primitive’s input parameters;

— the request primitive’s output parameters;

— the indication primitive’s output parameters;

— the response primitive’s input parameters; and

— the confirm primitive’s output parameters.

NOTE The request, indication, response and confirm primitives are also know| equestor.submit,

One parameter (or part of it) is listed in each row of each table. Und
primitive columns, a code is used to specify the type of usag
primitive and parameter direction specified in the column:

M — parameter is mandatory for the primitive.

U — parameter is a User option, and ma be P ded depending on
the dynamic usage of the DLS-usg ' , a default value for
the parameter is assumed.

C —

(blank)

In any particular\inten b all parameters need be explicitly stated. Some may be
implicitly associated With\the BLSAP at which the primitive is issued.

¢ strate these interfaces, dashed lines indicate cause-and-effect or
time-sequence “~elatponships, and wavy lines indicate that events are roughly
contemporaneous.

4 Data-link services and concepts

4.1 Overview

The data-link layer specifies Type 19 services for reading and writing data from devices in a
Type 19 network (see Table 1). The mechanisms for using these services are related to the
Type 19 specific Identification Numbers (IDN). There are four different types of services:

e Service channel services (confirmed, non-cyclic)

e Hot-Plug services (confirmed and unconfirmed, non-cyclic)

e Real-time channel setup services (confirmed, non-cyclic)

e Real-time channel services (confirmed, cyclic).
Documents
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Table 1 — Summary of DL services and primitives

Service Primitive Possible for these station classes
Acknowledged connection oriented data transfer: |DL-RD request Master
Read (RD) DL-RD confirm

DL-RD indication Slave
DL-RD response

Acknowledged connection oriented data transfer: |DL-WR request Master
Read (WR) DL-WR confirm

DL-WR indication [Slave

DL-WR response /TN
Acknowledged connection oriented data transfer: [DL-ICC request Master
Initiate_cyclic_communication (ICC) DL-ICC confirm A

(N
DL-ICC indication |Slav \>
DL-ICC response /\e\
Acknowledged connection oriented data transfer: [DL-DCC request ster\ \/
Disable_cyclic_communication (DCC) DL-DCC confir<\ K \ \
DL-DCC ipdica ave:
DL-Dcm\X
Unacknowledged connectionless data transfer: DL- C\@Q\J st N\ |Master or Slave
Write_cyclic (WRC) Q -WR conémc >

D\s-\WR?S\indic%Qon S}ave or Master
Unacknowledged connectionless data transfer: DSBS reguest Slave
Send_device_status (SDS) {;&&%

/\ YN ( DL\)SDS\gchéation Master
Unacknowledged connectionless d\alla transfex; g'l;-\xzfrequest Master

Write_device_status (WDS S confirm
L-WDS indication |Slave

during the transfer, the originating DLE repeats the data transfer up

user. If an errer occ
imum number of times.

to a configured maxi

4.1.2 Acknowledged connection oriented data transfer: Read (WR)

This service permits the local DLS-user to send a DLSDU to a single remote station. At the
remote station the DLSDU, if the respective DLPDU is transferred error-free, is delivered by
the remote DLE to its local DLS-user and answered by it. This response is send back. The
originating local DLS-user receives a confirmation answer of the DLSDU by the remote DLS-
user. If an error occurred during the transfer, the originating DLE repeats the data transfer up
to a configured maximum number of times.

4.1.3 Acknowledged connection oriented data transfer:
Initiate_cyclic_communication (ICC)

This service permits the local DLS-user to send a DLSDU to a several remote station. At the
remote station the DLSDU, if the respective DLPDU is transferred error-free, is delivered by
the remote DLE to its local DLS-user and answered by it. This response is send back. The
originating local DLS-user receives a confirmation answer of the DLSDU by the relaecuments
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