TECHNICAL IEC
SPECIFICATION 61158-4

First edition
1999-03

Part 4:
Data Link proto

O

Reference number
IEC 61158-4:1999(E)



https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

Numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series.

Consolidated publications

Consolidated versions of some IEC publications including amendments are
available. For example, edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the
base publication, the base publication incorporating amendment 1 and the base
publication incorporating amendments 1 and 2.

Validity of this publication

Published yearly with reg
(On-line catalogue)*

* |EC Bulletin
i nted periodical

referred to |EC 60050: International

ad to publications IEC 60027: Letter symbols to be
[EC 60417: Graphical symbols for use on equipment.


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

TECHNICAL IEC
SPECIFICATION 61158-4

First edition
1999-03

Digital data communica
measurement and cop
Fieldbus for use in i

Part 4:
Data Linkp

© IEC 1999 — Copyright - all rights reserved

rol systems —

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission 3, rue de Varembé Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch IEC web site http://www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XH
International Electrotechnical Commission
MemayHapoaHaa OnekrpotexHuyeckans Komuceua

For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

-2- 61158-4 © IEC:1999

Contents
Page

FOREW ORD ...t ettt e ettt et e e et e e et et aaes 13
INTRODUGCGTION ..ottt ittt ettt e et e ettt e e et b b e e e ettt e e e e et e e eeatnaeaeenes 15
Clause
1 SCOPE AN OB CT .. e e e 15

1.1 SPECIHICAIIONS ottt 15

1.2 PrOCEAUIES ..uiiiteit e

1.3 ApPlicability ...coeiie e

1.4 Conformance
2 Normative references
3 DefiNitiONS .o )
3.1 Reference model definitions
3.2 Service convention definition
3.3 Data Link Service definition

4 Symbols and abbreviations .............. G

5.7 Local parameters, variables, counters, timers and qUEUES...........cccevvviviiiiiieiinnennn. 54
6 General structure and encoding of PhIDUs and DLPDUs, and related elements of

o] go ot=To [ U] £ PP 69

6.1 PhIDU structure and €NCOAING .....vuniiniiiiii e e e e e e e eneens 69

6.2 Common DLPDU structure, encoding and elements of procedure..................cc..... 73
7 DLPDU-specific structure, encoding and elements of procedure...........cc.cooeviiviinciicieennn. 82

7.1 Establish Connection (EC) DLPDU ... oo 84

7.2 Disconnect Connection (DC) DLPDU......cc.iiiiiiiiee e 87

7.3 Reset Connection (RC) DLPDU.... .o 89


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

61158-4 © IEC:1999 -3-

Clause Page
7.4 Compel Acknowledgment (CA) DLPDU .....couiiiiiii e 91
7.5 COMPEL DATA (CD) DLPDU ...ttt 99
7.6 EXCHANGE DATA (ED) DLPDU .. .ottt 107
7.7 DATA (DT) DLPDU ..ot et 117
7.8 STATUS RESPONSE (SR) DLPDU ...uuiiiiiii e 126
7.9 COMPEL TIME (CT) DLPDU ...t 129
7.10 Time Distribution (TD) DLPDU ......ccoiviiiiiiieceeeee e,

7.11 Round-Trip-Delay Query (RQ) DLPDU
7.12 Round-Trip-Delay Reply (RR) DLPDU
7.13 Probe Node DL-address (PN) DLPDU
7.14 Probe Response (PR) DLPDU........ooiiiiiiiiii e O - N e e e N eeneeneaneaeanas
7.15 Pass Token (PT) DLPDU ... L N e e e e e et ee e aeeaas
7.16 Execute Sequence (ES) DLPDU
7.17 Return Token (RT) DLPDU/ \......

7.18 Request Interval (R1) DLPDUN.....\.. N

8.7 Structure and encoding of RQ-parameters .........cooeiiiiiiiiiiii e 196
8.8 Structure and encoding of RR-parameters..........coviiiiiiiiii e 196
8.9 Structure and encoding Of PN-parameters.........co.ovieiiiiiiiiie e 197
8.10 Structure and encoding of DD-parameters........c.ovieiiiiiiiieiieee e 199
O DL-service elements Of PrOCEAUIE .. ... cou. i e 200
9.1 Operation of the DL(SAP)-address, buffer and queue management services ........ 200

9.2 Operation of the connection-MOde SErVICES ... .cc.viiiiiiiii e 205


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

-4 - 61158-4 © IEC:1999

Clause Page
9.3 Operation of the connectionless-Mode SErVICES......c.oviiiiiiiiii e 254
9.4 Operation of the scheduling guidance SEerviCeS........coiiviiiiiiiii i 268
10 Other DLE elements Of ProCEUUIE ... ... e aees 280
10.1 DLE INE@NZAIION ...ieteieeie et e 280
10.2 LAS behavior and OPeration ..........ciee it 284
10.3 DL-SUPPOIT OPEIALION ..ouiiitiiieei ettt et e et e et et eanees 293
11 Implementation ProfileS... ...
11.1 DL-address, queue and buffer management services ........ s
11.2 DL-data delivery SErviCes ......ccociviiiiiiiiiiiiiciiii i e NG e
11.3 DL-time and time-based scheduling services..........\.......x00 - \eee

Annex A (normative) — Structure and definition of DL-addr@SSeS N .-\ cxeeeNereererneenaenrennns

B.2 Overvi
B.3 DL-su% S

C.8 Changes to[IL/7]: Management protoCol.........ccouviuiiiiiiiiii e 370
C.9 Changes to [IL/annex A]: PICS proforma .......cccooiiiiiiiiiii e 370
C.10 Delete [IL/annex C] and [IL/annex D], both of which relate to source-routing ...... 371
Annex D (normative) — DL-management-information..............coooiiiiiiiiiic e 372
3 S T oo 1 1 372


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

61158-4 © IEC:1999 -5-

Clause Page
D.3 DLE-collected fault-management data ............cccveiiiiiiiiii e 374
D.4 DLE Variables which can be read and set by DL—management........................... 376
D.5 DLE Actions Requestable by DL-management..........ccovviiiiiiiiiiii i 377
Annex E (normative) — PICS Proforma .. ..o e 378
INEFOTUCTION ..ot e e et et ettt e e e e eanes 378
R T o] o o PP PTPN 378
E.2 Normative referenCes ......coooiiiiiiiii
E.3 DefiNitioNS ..oouiiiii
E.4 ADDIreviations ........coiiiiiiii e G D
E.5 Conformance........coccovveiiiiiniiiniiineineneeecec e oD N e
E.6 INSTrUCHIONS ...uieviiiiiiiiiieecccccccee e N e NN e e e\ e e eeeenneenneens
E.7 1dentification........ooooiiiii e N N et e e N e
E.8 Implementation profile .........................
E.9 Major low-level capabilities /...\....
E.10 Major high-level capabilities ...\
Annex F (informative )— Formal protocpl finite s PHNES .« 413
F.1 Basic receptio iSSi r’% .............................................................. 413

F.3 FSMS@C o
L Y1 SRl Tt o) ] (o LY T N PSPPSR

H.5 DLPDU FC code-point assignment matrix — overview and detail ......................... 438
H.6 SD-parameters (status and data-description parameters) of CA, CD, ED and

DT DL DUS ..t 442
H.7 EC parameters of EC DLPDUS ......oiiiiiii e e e e 446
H.8 Parameters of DC and RC DLPDUS......cc.uiiiiiiiiiiiici e 447
H.9 Parameters of TD, RQ and RR DLPDUS ......couiiiiiiiieeeeeeee e, 449
H.10 Parameters of PN, PT, ES and RI DLPDUS........cccciiiiiiiiiiiiieiiee e 452

H.11 Addressing summary extracted from annex A figures and tables........................ 453


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

-6 - 61158-4 © IEC:1999

Figures
Page
Figure 1 — Relationship of this part of IEC 61158 to other Fieldbus and OSI standards........ 14
Figure 2 — Relationships of DLSAPs, DLCEPs, DLSAP-addresses, DLCEP-addresses
AN GroUP DL-AUUIESSES ...iiiiitiiie ettt 23
Figure 3 — Linear relationships of sending and receiving DLCEP sequence-number
L2 L= ] 1= 61

Figure 4 — DL-address alternative StFUCTUIES .......ivieiiii e e aeaes

Figure 5 — sHORT DL-address field — alternative implicit structures
Figure 6 — NODE DL-address field — implicit structure......................, AN
Figure 7 — State transition diagram for a DLCEP............cooooiii /G N e NG e

Figure 8 — Projection of the sending and receiving DLCEP
of Figure 3 onto the cyclic sequence-number parame

Figure A.5 — Represe

Figure C.1 — R BYIAdQe POITS couiiniiiiii e 364
Bridge architecture ............cccooiiiiiiiiiii 364
............................................................................ 432

ndrome checking on reception ...........ccoocoviiiiiiiiiiiinineanes 432
................................................................. 439

.................................................................... 453

Figure H.3 [2] — Basic Structure of a Sub-link Selector..........ccovovviiiiii e, 453
Figure H.4 [3] — DL-Address Alternative StruCtUIeS ........ocuuiiniiiii i 453
Figure H.5 [4] — Basic Structure of MAC-addreSSeS ....ovuiiuiiiiiiiii e 453

Figure H.6 [5] — Representation of a DL-address as a MAC-address........c.coveviiiiieennennnn. 453


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

61158-4 © IEC:1999 -7-

Tables

Page
Table 1 — Correlation of DLPDUs with Functional ClasSes .........ccocoviiiiiiiiiiiiicceeee 53
Table 2 — Summary structure of DLPDUS ... e 83
Table 3 — DLPDU restrictions based on dominant toKeN.............civiiiiiiiiiiiii e, 84
Table 4 — Structure Of EC DLPDUS ... ...t 84
Table 5 — Structure Of DC DLPDUS.....cuuiiiiii e 87
Table 6 — Structure of RC DLPDUS........coviiiiiiii ey AT N 89

Table 7 — Structure of CA DLPDUS .......ociiiiiiiiiiccec e,
Table 8 — Structure of CD DLPDUS........c.covviiiniiiccceeee,
Table 9 — Structure of ED DLPDUS.........ccooviviiiiiiicen,

Table 10 — Structure of DT DLPDUS .........occvvvivniennnnn,

Table 11 — Structure of SR DLPDUS..................,

Table 12 — Structure of CT DLPDUs.

Table 24 — Structure of WK DLPDUS ....uiiiee et e e e 169
Table 25 — Structure of IDLE DLPDUS .....ouiiiiiiii ettt 170
Table 26 — Assumed structure of undefined (spare) DLPDUS ........cccoiiiiiiiiiiiiec e 172
Table 27 — Assumed structure of RESERVED (NOT TO BE USED) DLPDUS........ccocciiiiiiiiiinnnnn. 173
Table 28 — Structure of an EC DLPDU’S parameters .......cc..vviiiiiiie e neaeeas 175
Table 29 — EC-parameters: LSt OCTEL ....iiuiiiii e 175
Table 30 — EC-parameters: 2N OCTet ... e e e eae e 176

Table 31 — EC-parameters: 3rd and 4th OCtetS.......c.oiiiiiiii e 177


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

-8 - 61158-4 © IEC:1999

Page
Table 32 — EC-parameters: 5th and 6th OCtetS.........coiiiiiiii e 177
Table 33 — EC-parameters: 7th OCIet ........iiuiii e 177
Table 34 — EC-parameters: 8th OC et .. ... e 178
Table 35 — EC-parameters: 9th and 10th OCtetS .......oovniiiiiiii e 179
Table 36 — EC-parameters: 11th OCtet.......ocoiiiiii s 179
Table 37 — EC-parameters: 12th OCIet ......cc.iiiiii e
Table 38 — EC-parameters: 13th and 14th octets..........coeeviiiiiiiininnnnd
Table 39 — DC-parameters and RC-parameters: 1st octet...............
Table 40 — DC-parameters and RC-parameters: 2nd octet.......,
Table 41 — DiSCONNECE FEASONS ....vvvnivieiieiieiieceeeceeens,
Table 42 — RESEL reASONS .....veuvvviiieiiiiiei e G D

Table 43 — RC-parameters: 3rd octet

Table 43b — RC-parameters: 4th octet

Table 45 — Short format SD-parameteis fo nnect transaction initiators................. 185
% tionless responders ........coocevveveeieinnnnnnn, 186

......................................................................................................... 187

d CA, CD, DT and ED DLPDUS .......ccccccviviinnannne. 189

.................................................... 190

.................................... 190

................................... 190

.................................... 191

............................................................................. 192

Table 54 — Short format SR-ParamMeEters ... ..o 193
Table 55 — Structure of TD-ParameterS. .. .c.iiu i e enns 193
Table 56 — Structure and encoding of the DL-time-quality measures ............ccoveeveeieinieennnns 193
Table 57 — Approximate numeric significance of the bits of seven-octet DL-time ................. 195
Table 58 — Approximate numeric significance of the bits of three-octet short time ............... 195
Table 59 — Structure of RQ-Parameters .. ..o 196
Table 60 — Structure of RR-PAramMEtErsS .. ..ot 196

Table 61 — Structure and encoding of the RR-time-quality measures............c.cocovevveiennennnn. 197


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

61158-4 © IEC:1999 -9-

Page
Table 62 — Structure Of PN-parameters ......couiiinii i e ane e 197
Table 63 — PN-parameters: LSt OCTEL ....iiuiiiiii e 198
Table 64 — PN-parameters: 2N OCTet ... e e e 198
Table 65 — PN-parameters: 3rd and 4th OCtetS........ccouiiiiiiii e, 199
Table 66 — PN-parameters: 5th OCtet .. ..o 199
Table 67 — PN-parameters: 6th OCIet ... 199
Table 68 — Structure of DD-parameters ........ccocoeviiiiiiiiiiieeeee e, B N 199
Table 69 — Components of returned DL-time............coooiiiiiiiiinicn e 0N NS N 269
Table 70 — Time Synchronization Computation ...........ooeeiiiio 2 NG N e N e e e aeeeenees 272

Table 71 — Maximum permitted phase-tracking error in a D
minimum requireable Time Distribution period

Table A.1 — link || node || selector addreSSing .......oo v o e Nure o e e o Peeenrenrreneeneeneenernnees

Table A.2 — link-local node || selector g

3

dressing

Table A.7 — pre@e
Table B.1 — SPD

Table B.7 — LAS-data-base-statuUs SPDU ..ot 325
Table B.8 — LAS-data-base-status SPDU: 2Nd OCTeL..........ccuviiiiiiiieiieieeeee e 326
Table B.9 — Live-list- Change SPDU .........oiiiiiii e 326
Table B.10 — DLE-StatuS SITUCTUIE ......cutiiiiicii e e 327
Table B.11 — Live-list-detail SPDU ...........ooiiiiii e 328
Table B.12 — DL-conformance-reply SPDU ... 329
Table B.13 — DL-protocol Versions SUPPOITE.......vuuieeiiiiiiie e 329

Table B.14 — DL-conformance encoding (POrtion 1) ......ccviueiiiiiiiii e e 330


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

- 10 - 61158-4 © IEC:1999

Page
Table B.15 — DL-conformance encoding (POrtioN 2) ......cc.vieiiiiiiiiii e e 330
Table B.16 — DL-conformance encoding (POrtion 3) ......cc.uvieeiiiiiiiiiiee e 331
Table B.17 — DL-conformance encoding (POrtion 4) ......c.oiuiiiiiiiiiiii e 331
Table B.18 — Link-basic-parameters-reply SPDU .......c.cooiiiiiiiiiii e 332
Table B.19 — Link-master-parameters-reply SPDU ..o 333
Table B.20 — Token-hold-time-request SPDU .........ooiiiiiiii e 334
Table B.21 — Token-hold-time-array SPDU ..........cocoooiiiiiiiiiiieee, B N 335
Table B.22 — Sequence element header encoding ............ccoveivee L\ VPPN N 337
Table B.23 — SHORT DL-address and duration sequence elemep.. o n N NN ee N ernrenaennn 337
Table B.24 — LONG DL-address and duration sequence elepient N\ ...\ oo Nerreeroeeneenneennn. 338

Table B.31 — Schedule

Table B.32 - Lin@n

Table B.39 — Subschedule-request SPDU........coiiiiii e 349
Table B.40 — Parameter-list element-header encoding .........ccoveiiiiiiiiiiiii i, 350
Table B.41 — Begin/end-of-list @lemMeNt ... 350
Table B.42 — Continuation-of-list €lemMent ..o 351
Table B.43 — SHORT DL-address list @lement.........cooiiiiiiiii e 351
Table B.44 — LONG DL-address element ..o 352

Table B.45 — DLSAP-address-characteristiCs element .......cocoviiiiiiiiii e 353


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

61158-4 © IEC:1999 -11 -

Page
Table B.46 — DLCEP-characteristiCs element...........oovuiiiiiiii e 353
Table B.47 — AdAress-quUErY SPDU ... 354
Table B.48 — Address-report SPDU ... e 355
Table B.49 — Address-list-quUery SPDU ... 356
Table B.50 — DL-address SeleCtion CritITa........c.uiiruiieiiieieeie e 357
Table B.51 — Address-list-reply SPDU ... 358
Table H.1 — Generic Assignment of FC Code Points .............ccocevveennnnn, e NG 440

Table H.10 [6] —
Table H.11 [3] —
Table H.12 [4] — »

Table H.13 [7)}~


https://standards.iteh.ai/catalog/standards/iec/17e4a9c9-618b-4781-990d-446f2b279cdf/iec-ts-61158-4-1999

-12 - 61158-4 © IEC:1999

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 4 : Data Link protocol specification

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for sta
all national electrotechnical committees (IEC National Committees). The object qf is to promote
international co-operation on all questions concerning standardization in the electyical*ang~electrapic fields. To

participate in this preparatory work. International, governmental and non,gov 8 izations liaising
with the IEC also participate in this preparation. The IEC collaborates clog ith 't national Organization
for Standardization (ISO) in accordance with conditions determined : i

tions.

2) The formal decisions or agreements of the IEC on technl a

3) The documents produced have the form of rgsommengdati
of standards, technical specifications, al re
Committees in that sense.

4) In order to promote international unificatio, } amittees undertake to apply IEC International
i i ational and regional standards. Any diver-

5) The IEC provides no maxKi 9 intNcate_its gpproval and cannot be rendered responsible for any

6) Attention is draw
of patent rights. The

future but no immédiate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 61158-4, which is a technical specification, has been prepared by subcommittee 65C:
Digital communications, of IEC technical committee 65: Industrial-process measurement and
control.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting

65C/198/FDIS 65C/206+206A/RVD

Full information on the voting for the approval of this technical specification can be found in the
report on voting indicated in the above table.
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