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Foreword

The text of document 65C/474/FDIS, future edition 1 of IEC 61158-4-13, prepared by SC 65C, Industrial
networks, of IEC TC 65, Industrial-process measurement, control and automation, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61158-4-13 on 2008-02-01.

This and the other parts of the EN 61158-4 series supersede EN 61158-4:2004.
With respect to EN 61158-4:2004 the following changes were made:

— deletion of Type 6 fieldbus, and the placeholder for a Type 5 fieldbus data-link layer, for lack of market
relevance;

— addition of new fieldbus types;
— partition into multiple parts numbered 4-1, 4-2, ..., 4-19.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-11-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2011-02-01

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
EN 61784 series. Use of the various protocol types in other combinations may require permission from their respective
intellectual-property-right holders.

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61158-4-13:2007 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 61158-5-13 NOTE Harmonized as EN 61158-5-13:2008 (not modified).
IEC 61158-6-13 NOTE Harmonized as EN 61158-6-13:2008 (not modified).
IEC 61784-2 NOTE Harmonized as EN 61784-2:2008 (not modified).

SEK Svensk Elstandard



-3- EN 61158-4-13:2008

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year

IEC 61158-3-13 - Industrial communication networks - EN 61158-3-13 2008 2
Fieldbus specifications -
Part 3-13: Data-link layer service definition -
Type 13 elements

ISO/IEC 7498-1 -V Information technology - Open Systems EN ISO/IEC 7498-1 1995 *
Interconnection - Basic Reference Model:
The Basic Model

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

ISO/IEC 8802-3 2000 Information technology - Telecommunications - -
and information exchange between systems -
Local and metropolitan area networks -
Specific requirements -
Part 3: Carrier sense multiple access with
collision detection (CSMA/CD) access method
and physical layer specifications

ISO/IEC 10731 -1 Information technology - Open Systems - -
Interconnection - Basic Reference Model -
Conventions for the definition of OSI services

1)
2)

Undated reference.

Valid edition at date of issue.

SEK Svensk Elstandard



SEK Svensk Elstandard



-2- 61158-4-13 © |IEC:2007(E)

CONTENTS
LN O 75 1 L@ N 1 ] 7
S o oY o = Y 8
It O =Y oY - | PP 8
1.2 SPECIHICAIIONS . it 8
1 8 PrOCEAUIES ... e e e e 8
LI S N o oYL= o 11 1 Y 9
1.5 CON OIMANCE .. e e e 9
N o P YT =) (Y =Y g o P 9
Terms, definitions, symbols and abbreviations..............o 9
3.1 Reference model terms and definitions...........oooi i 9
3.2 Service convention terms and definitions...........cooiii i 11
3.3 Data-link service terms and definitions ............coiiiiiii i 12
3.4 Symbols and abbreviations. ... 17
3.5  COmMMON CONVENTIONS ...ttt e e e e e e 18
3.6 Additional cCONVENTIONS .. ... e 19
4 Overview Of the DL-protOCO]l ..ottt 19
o I @ Y=Y oV PP 19
4.2  General desSCriPlion ... i 19
4.3 Service assumed from the PhL ... 22
4.4 DLL arChiteClUre .. o e 23
4.5 Local parameters and variables...........cooiiiiiii 24
5 General structure and encoding of PhIDUs and DLPDU and related elements of
oY ge o7 =Yo [ U1 = TSP 26
D OV BV W e e e 26
5.2 MA_PDU structure and enCOAING ......c.ooiuiiiiiiiiiiieie e 26
5.3 Common MAC frame structure, encoding and elements of procedure.................... 27
5.4 INvalid DLPDU ... ..ot 29
6 DLPDU-specific structure, encoding and elements of procedure.............cocceeviiiiiiiinnnnn. 29
8.1 GBNEIAl . s 29
LG O 1 Y T PPN 30
6.3  Start of synchronization (SOC)........ooouiiiiiii 30
6.4  POIIREQUEST (PREQ) ... ittt e 32
6.5 POl response (PRES) ..o 34
6.6  Start of asynChronOoUS (SOA) ... et 38
6.7  Asynchronous Send (ASNA) .....couiiiiiiiii e 41
7 DLE elements of proCeauUre ... 45
7.1 Overall StruCTUIrE ... 45
7.2 Cycle state machine (CSM) ... e 45
7.3 Isochronous transmission TX/RX control (ITC) .......ooviiiiiiii e 65
7.4  Asynchronous transmission TX/RX control (ATC) ....coiiiiiiiiiiiii e, 69
7.5 Asynchronous slot scheduler (ASS) ..o 73
7.6 Exception signaling (ES) .....couiiiiiiiii 75
7.7  NMT Signaling (NS ) ..iuiiiiiiiiii e e e eas 77
7.8 DLL management protOCOl. ... 78
Bl OG AP Y e 83

SEK Svensk Elstandard



61158-4-13 © IEC:2007(E) -3-

Figure 1 — Relationships of DLSAPs, DLSAP-addresses and group DL-addresses................ 14
Figure 2 — Slot communication network management...............cooiiiiiii i, 20
Figure 3 — Overall flow of data frames during one CycCle .........ccooiiiiiiiiiiiii e 20
Figure 4 — Interaction of PhS primitives to DLE ..........ccoiiiiii e 22
Figure 5 — Data-link layer internal architecture...............cooiiiii e 24
Figure 6 — Type 13 fieldbus DLPDU ... 27
Figure 7 — State transition diagram of the MNs CSM..........coiiiiiiiiii e 51
Figure 8 — State transition diagram of MNs CSM at CSM_MS_NON_CYCLIC .............oooe. 53
Figure 9 — State transition diagram of MNs CSM at CSM_MS_CYCLIC...........cooiiiiiiiiinnnnnnn. 55
Figure 10 — State transition diagram of the CNs CSM ..o, 59
Figure 11 — State transition diagram of CNs CSM at CSM_CS_NON_CYCLIC ...................... 60
Figure 12 — State transition diagram of CNs CSM at CSM_CS_CYCLIC..........ccoeeiiiiiiiniennnes 61
Figure 13 — Multiple slot asSignmeEnt .. ... e 66
Figure 14 — State transition diagram of ITC.........coiiiiiii e 68
Figure 15 — State transition diagram of ATC ... 71
Figure 16 — State transition diagram of ASS ... 74
Figure 17 — State transition diagram of ES..........coiiii 76
Figure 18 — State transition diagram of NS... ..., 78
Figure 19 — State transition diagram of DLM ... 81
Table 1 — Data-link layer COMPONENTS .. ..o e 23
Table 2 — MAC multicast addreSSes ..o i 28
Table 3 — MESSagE LY PO ottt 28
Table 4 — Node ID asSignment ... e e 29
Table 5 — Structure of SOC DLPDU .....iuiiiiiii e 30
Table 6 — Structure of SOC-Flag... ...t e 31
Table 7 — Structure of PReq DLPDU ... 33
Table 8 — Structure of PREG-FIag.......ccciiiiiii e 33
Table 9 — Structure of PRES DLPDU .....ouiiiiii e 35
Table 10 — Structure of PReES-Flag..... .o 36
Table 11 — Structure of SOA DLPDU ... e 38
Table 12 — Structure of SOA-FIag .. ..o e 39
Table 13 — Definition of the RequestedServicelD in the SOA DLPDU............c.coiiiiiiiiininnn, 40
Table 14 — Structure of ASNd DLP DU ... e 42
Table 15 — Definition of the ServicelD in the ASnd DLPDU ... 43
Table 16 — Structure of NMTRequest user data............ccoooiiiiiiiiiiii i, 44
Table 17 — Primitives exchanged between CSM and ITC ..........cooiiiiiiiiiee e, 46
Table 18 — Parameters used with primitives exchanged between CSM and ITC .................... 46
Table 19 — Primitives exchanged between CSM and ATC ..o 47
Table 20 — Parameters used with primitives exchanged between CSM and ATC.................... 47
Table 21 — Primitives exchanged between CSM and ASS ..., 48
Table 22 — Parameters used with primitives exchanged between CSM and ASS.................... 48

SEK Svensk Elstandard



-4 - 61158-4-13 © |IEC:2007(E)

Table 23 — Primitives exchanged between CSM and ES ... 49
Table 24 — Parameters used with primitives exchanged between CSMand ES ..................... 49
Table 25 — Primitives exchanged between CSM and NS ..., 49
Table 26 — Parameters used with primitives exchanged between CSM and NS..................... 50
Table 27 — Primitives exchanged between CSM and DLM ..., 50
Table 28 — Parameters used with primitives exchanged between CSM and DLM................... 50
Table 29 — Transitions of the MNS CSM ... ... 52
Table 30 — Transitions of MNs CSM at CSM_MS_NON_CYCLIC ......cccoiiiiiiiiiiiiiieeeeen, 53
Table 31 — Transitions of MNs CSM at CSM_MS_CYCLIC ... 56
Table 32 — Transitions of the CNS CSM ... 59
Table 33 — Transitions of CNs CSM at CSM_CS NON_CYCLIC ........ccoiiiiiiiiiiiiiiiiceee, 60
Table 34 — Transitions of CNs CSM at CSM_CS_CYCLIC.......ccoiiiiiiiiiiie e 62
Table 35 — CSM function table ... e 63
Table 36 — Example of isochronous slot assignment.............cooooiii i, 67
Table 37 — Primitives exchanged between ITC and DLS-USEr ........cccooiviiiiiiiiiiiiiieeeee, 67
Table 38 — Parameters used with primitives exchanged between ITC and DLS-user ............. 67
Table 39 — Transitions Of 1T C ... e 68
Table 40 — ITC fuNCHioN table ... ..o e 68
Table 41 — Primitives exchanged between ATC and DLS-USEr ........ccocooiiiiiiiiiiiiiieceeee e, 69
Table 42 — Parameters used with primitives exchanged between ATC and DLS-user............ 70
Table 43 — Primitives exchanged between ATC and ES ... 70
Table 44 — Parameters used with primitives exchanged between ATC and ES....................... 70
Table 45 — Transitions Of ATC ... e 71
Table 46 — ATC function table.... ... e 73
Table 47 — Transitions Of AS S ..o e 74
Table 48 — ASS fUNCHION 1abIe .. ... e 75
Table 49 — Primitives exchanged between ES and DLS-USEer ..........ccooviiiiiiiiiiiiiiccieee, 75
Table 50 — Parameters used with primitives exchanged between ES and DLS-user .............. 75
Table 51 — Transitions Of ES ... e 76
Table 52 — Primitives exchanged between NS and DLS-USEr .......cccoiiiiiiiiiiiiiiiiceeeeeee, 77
Table 53 — Parameters used with primitives exchanged between NS and DLS-user.............. 78
Table 54 — Transitions Of NS ... e 78
Table 55 — Primitives exchanged between DLM and DLS-USE€r...........ccoiiiiiiiiiiiiiicccceee, 79
Table 56 — Parameters used with primitives exchanged between DLM and DLS-user............ 80
Table 57 — Transitions Of DLM ... e 81
Table 58 — DLM function table ... e 82

SEK Svensk Elstandard



61158-4-13 © IEC:2007(E) -7-

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
b
c
d

) as a guide for implementors and designers;

) for use in the testing and procurement of equipment;

) as part of an agreement for the admittance of systems into the open systems environment;
) as a refinement to the understanding of time-critical communications within OSI.

This standard is concerned, in particular, with the communication and interworking of sensors,
effectors and other automation devices. By using this standard together with other standards

positioned within the OSI or fieldbus reference models, otherwise incompatible systems may
work together in any combination.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-13: Data-link layer protocol specification — Type 13 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communications between devices in
an automation environment.

This protocol provides communication opportunities to all participating data-link entities

a) in a synchronously-starting cyclic manner, according to a pre-established schedule, and
b) in a cyclic or acyclic asynchronous manner, as requested each cycle by each of those
data-link entities.

Thus this protocol can be characterized as one which provides cyclic and acyclic access
asynchronously but with a synchronous restart of each cycle.

1.2 Specifications
This standard specifies

a) procedures for the timely transfer of data and control information from one data-link user
entity to a peer user entity, and among the data-link entities forming the distributed data-
link service provider;

b) procedures for giving communications opportunities to all participating DL-entities,
sequentially and in a cyclic manner for deterministic and synchronized transfer at cyclic
intervals up to one millisecond;

c) procedures for giving communication opportunities available for time-critical data
transmission together with non-time-critical data transmission without prejudice to the
time-critical data transmission;

d) procedures for giving cyclic and acyclic communication opportunities for time-critical data
transmission with prioritized access;

e) procedures for giving communication opportunities based on standard 1SO/ 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) g1LePIi3nl5eractions 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 implementing these
procedures. This standard does not contain tests to demonstrate compliance with such
requirements.

2 Normative references

The following referenced documents are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 61158-3-13, Industrial communication networks — Fieldbus specifications — Part 3-13:
Data-link layer service definition — Type 13 elements

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 8802-3:2000, Information technology - Telecommunications and information
exchange between systems - Local and metropolitan area networks — Specific requirements —
Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
Physical Layer specifications

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

—
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