INTERNATIONAL IEC
STANDARD 61158-2

Third edition
2003-05

N

Digital data communicati %

for measurement and c
Fieldbus for use in i
control systems —

Part 2:

Reference number
IEC 61158-2:2003(E)

Documents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. 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.

Further information on IEC publications

by the technical committee which has prepared this publicat
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web si
enables you to search by a

recently issued publications
corrigenda.

e IEC Just Published

This summ of re 5/(http://www.iec.ch/online_news/
justpub/jp_e&ntry.htm)/is al ail. Please contact the Customer
Service Cen (se\ﬂbelow) y i viation.

Documents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://www.iec.ch/
http://www.iec.ch/searchpub/cur_fut.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
mailto:custserv@iec.ch
http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

INTERNATIONAL IEC
STANDARD 61158-2

Third edition
2003-05

Digital data communicatjon
for measurement and c

Fieldbus for use in i
control systems —

Part 2:

© IEC 2003 — Copyright - all rights reserved

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, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 2291903 00 E-mail: inmail@iec.ch  Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XH
International Electrotechnical Commission

MexpayH Hasa dnekTpoTexHuyeckas Komuccus .
eXAyHapoAaHas dnekTpoTe eckas Rommce For price, see current catalogue

Documents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

-2- 61158-2 © IEC:2003(E)

CONTENTS
O ] L @ 1 I SRR 12
LY (T LU T3 (o] o F R PP 15
S T 0 o 1= TP 19
2 NOIMaAtiVE T OB CES . e e 20
3 Terms and definitioNS . ... e 22
3.1 Common terms and definitions..... ... 22

3.2 Type 1: Terms and definitions

3.3 Type 2: Terms and definitions
3.4 Type 3: Terms and definitions
3.5 Type 4: Terms and definitions
3.6 Type 6: Terms and definitions
3.7 Type 8: Terms and definitions

4 Symbols and abbreviations ... A Y
4.1 SYMDBOIS oo e NN N e N e
4.2 Abbreviations.........oooiiii TG NG N\

SR B T I o o I [ 0] =] - Vo Y A~ R U S G
5.1 General ...,

5.2 Type 1: Required service
5.3 Type 2: Required services
54 Type 3: Required services
5.5 Type 4:
5.6 Type 6:
5.7 Type 8:

6.1
6.2
6.3
6.4
6.5
6.6
7 DCE Inde
71 .
7.2 TP T DS e 76
7.3 TP B DI e 76
7.4 TP B DI o e 76
7.5 TP B DI e 77
8 DTE — DCE interface and MIS-specific functions..............cooiiiiiii i 79
8.1 €T o =T = | 79
8.2 Type 1: DTE — DCE INterfacCe......c.iiiiiiiiii e 79
8.3 Type 3: DTE — DCE iNterface. ..o e 89
8.4 Type 8: MIS — MDS INterface ......cuiiviiiiiii e 90
9 Medium Dependent Sublayer (MDS) ..o 100
9.1 LY o 1= = P 100
9.2 Type 1: MDS: Wire and optical media .........ccooeiiiiiiiiiii e 100
9.3 Type 1: MDS: Low speed radio medium ..........cocooeeieiiiiinn i o D Ocuments

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

61158-2 © IEC:2003(E) -3 -

9.4 Type 2: MDS: Wire and optical media.........coooiiiiiii i 109
9.5 Type 3: MDS: Wire and optical media.........cc.coooiiiiiiiii e, 110
9.6 Type 4: MDS: Wire mediUum ..o e 110
9.7 Type 6: MDS: Wire and optical media.........coooiiiiiiiiii e, 114
9.8 Type 8: MDS: Wire and optical media.........ccocoviiiiiiiiiii e, 118
10 MDS — MAU Nt faCe .. et 126
1O R =Y o = - | 126
10.2 Type 1: MDS — MAU interface: wire and optical media.................coooiiiiinils 126
10.3 Type 1: MDS — MAU interface: Low speed radio medium ..............c.ccoeciiiininnns 128

10.4 Type 2: MDS - MAU interface: Wire and optical media
10.5 Type 3: MDS — MAU interface: Wire and optical media
10.6 Type 8: MDS — MAU interface: Wire and optical media
11 Types 1 and 7: Medium Attachment Unit: voltage mode, linear-b

12 Types 1 and 3: Medium Attachment Unit: 31,25 kbit/s, v

13 Type 1: Medium Attachment Unit: current mode, twisted
14 Type 1: Medium Attachment Unit: current mode (1 A(

15 Types 1 and 7: Medium Attachmen :
16 Type 1: Medium Attachment Unit:
17 Type 1: Medium Attachment Unit:
18 Type 2: Medium Attachment Unit:
19 Type 2: Medium Attachifrent Unit:
20 Type 2: Medium Attachwen it: Natw &s§ Port (NAP)
21 Type 3: Medium At

transmission, 31,25 kbit/s, voltage

(paleTe (=N f=3 4 A Y=Te [V [ o H N N N PP PP PP PPTPPT 227
22 Type 3: Med@ i ronous Transmission, wire medium ............... 236

..................................................................... 252

..................................................................... 254

..................................................................... 255

it: twisted-pair wire medium ... 261

s Optical media ......coooiiiii 266

Annex A (normative) — Type 1: Connector specification...............ccocoiiiiiiiincnn 273

A.1 Internal connector for wire medium ... .. ..o e 273

A.2 External connectors for wire Medium .........oooiiiiiiiiiii e 273

A.3 External connectors for optical medium ..o 279

Annex B (informative) — Types 1 and 3: Cable specifications and trunk and spur

lengths for the 31,25 kbit/s voltage-mode MAU...........ooiiiiiiii e, 281

Annex C (informative) — Types 1 and 7: Optical passive stars ..........c.ccoeviiiiiiiiiiiininennns 283

Annex D (informative) — Types 1 and 7: Star topology ......ccuvveiiiiiiiiii e, 284

Annex E (informative) — Type 1: Alternate fibres..........oooiiiiii i 288

E.1 Alternate fibres for dual-fibre mode....... ... 288

E.2 Alternate fibres for single-fibre mode ... 288

Annex F (normative) — Type 2: Connector specification .............coocooiiiiiiiii e 289
F.1  Connector for coaxial wire medium ... ....DQ.G.L.IzmentS

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

-4 - 61158-2 © IEC:2003(E)

F.2 Connector for optical medium ... e 289
F.3 Connector for NAP MeEdiUm ...t 290
Annex G (normative) — Type 2: Repeater machine sublayers (RM, RRM) and

redundant PhLs ... e 292
G.2 Repeater Machine (RM) sUDIaYer.. ... 293
G.3 RedUNant PhL ... 295
G.4 Ring Repeater Machine (RRM) sublayer ... 296
Annex H (informative) — Type 2: Reference design examples ........cc.ccovviiiiniiniiniineennne, 303
H.1  MAU: 5 Mbit/s, voltage mode, coaxial Wire............cooiiiiiiiii e 303
H.2  NetWOIK ACCESS PoOrt .. e et e e e e eenen 307
Annex | (normative) — Type 3: Connector specification ......................... 1 ST N 309
.1 Connector for synchronous transmission...............cc.coooiin. S N N 309

.2 Connector for asynchronous transmission
1.3  Connectors for fibre optic cable ... NN L D
Annex J (normative) — Type 3: Redundancy of PhL and M

Annex K (normative) — Type 3: Optical network topolog

Annex L (normative) — Type 6: Connector specification

Annex M (normative) — Type 8: Connector specification .

M.1 External Connectors for wire megiy

Figure 1 — Relationship of IEC 61158-
of the fieldbus Physical laye ice ...\.....

Figure 4 —Data
Figure 5 — Intera

Figure 13 — Interface between PhL and PNM1 in the layer model............cc.coiiiiiiiinns 71
Figure 14 — Reset, Set Value, Get Value PhL SEerviCes..........cooiiiiiiiiiiiiiiici e, 72
Figure 15 — EVENt PhL SEIVICE ..o e 73
Figure 16 — Allocation of the interface number ..., 74
Figure 17 — Configuration of @ master..........coooiiiiiiii e 78
Figure 18 — Configuration of a slave with an alternative type of transmission........................ 78
Figure 19 — Configuration of a bus coupler with an alternative type of transmission .............. 78
Figure 20 — DTE/DCE sequencing machines..........c.ooiiiiiiiiiii e 83
Figure 21 — State transitions with the ID cycle request service...........ccocooiiiiiiiiiiicn e, 92
Figure 22 — MIS-MDS interface: identification cycle request service............ccooooiviiiiiinninnnn. 93
Figure 23 — MIS-MDS interface: identification cycle request service............ccooooiviiiiiiinnnnn. 94
Figure 24 — State transitions with the data cycle request service................co.oeean. Docuﬁ*ﬁents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

61158-2 © IEC:2003(E) -5 -

Figure 25 — MIS-MDS interface: data cycle request service.........c..ccooiiiiiiiiiincini 95
Figure 26 — State transitions with the data sequence classification service ........................... 95
Figure 27 — Protocol machine for the message transmission service..............coocveeiieniinnnnnnnn. 96
Figure 28 — Protocol machine for the data sequence identification service............................ 97
Figure 29 — Protocol machine for the message receipt Service........ccccoevviiiiiiiiiiiici i, 98
Figure 30 — Protocol Data Unit (PhPDU) .....couiiiiii e 100
Figure 31 — PhSDU encoding and deCOdiNg .......ocuuiiiniiiiiiiii e 100
Figure 32 — Manchester encoding rules ... ... e 101
Figure 33 — Preamble and delimiters...... ... 102
Figure 34 — General model of the PhL with the low speed radio medium.... = .oooiveennnnn. 104

Figure 35 — Radio medium fieldbus code frames and radio Physical Datg
but the last code frame of a corresponding PhSDU sequence............. S NI N 105

Figure 39 — Manchester coded symbols
Figure 40 — PhPDU format, half duplex
Figure 41 — PhPDU format, full duplex.
Figure 42 — PhPDU ... S NG S

Figure 43 — Ph-slot ..ot DG NG
Figure 44 — Preamble, Start delimiter 3
Figure 45 — End Transfer Era

Figure 48 — Cheg:ﬁ
Figure 49 — Struc 0

Figure 50 — Struct

Figure 58 — Jitter t0leranCe ......ie i
Figure 59 — Transmit circuit test configuration.............coooiii 139
Figure 60 — OUtpUt WaVefOrmM ... .o e 139
Figure 61 — Transmitted and received bit cell jitter (zero crossing point deviation) .............. 140
Figure 62 — Signal POIarity . ... 142
Figure 63 — Receiver sensitivity and noise rejection..........coooiiiiiiiicii 143
Figure 64 — Power supply ripple and NOISe........oiuiiiiii e 146
Figure 65 — FieldbUs COUPIEI ... .. e e e e e 148
Figure 66 — Transition from receiving to transmitting..............coooiiii 155
Figure 67 — Power supply ripple and NOISe...... ..o e 159
Figure 68 — Test circuit for single-output power supplies.........cccoooiiiiiiiiiiiinnenn. Docuﬁ‘ients

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

-6- 61158-2 © IEC:2003(E)

Figure 69 — Test circuit for power distribution through an IS barrier ............................... 161
Figure 70 — Test circuit for multiple output supplies with signal coupling.....................o.o..0. 162
Figure 71 — FieldbUs COUPIEI ... . e e e ae e 164
Figure 72 — Protection reSiStors ... 165
Figure 73 — Test configuration for current-mode MAU ............cooiiiiiii i 171
Figure 74 — Transmitted and received bit cell jitter (zero crossing point deviation) .............. 172
Figure 75 — Noise test circuit for current-mode MAU ..o 174
Figure 76 — Transmitted and received bit cell jitter (zero crossing point deviation) .............. 183
Figure 77 — Power supply harmonic distortion and noise..............oooiiiiiiiii

Figure 78 — Optical wave shape template..........ooooiiiiii e T e
Figure 79 — Cellular radio topology and reuse of frequencies................oal o NG
Figure 80 — Radio segment between wired segments topology......... . /AN oo Nee e e NGeeeenns
Figure 81 — Mixed wired and radio medium fieldbus topology...........Ncoo NN o NG N Lrnnen
Figure 82 — Gaussian Minimum Shift Keying modulation with BR

Figure 94 — MAU :
Figure 95 — NAP refe

Figure 103 — Interconnecting Wiling .....ooieiiii e e ae e

Figure 104 — BUS TermMiNatOr.. ... ittt et e

Figure 105 — Connection to the optical NEtWOrK.........c.ovuiiiiiii e

Figure 106 — Principle structure of optical networking ............oooiiiiii

Figure 107 — Definition of the standard optical linK..............cooiiiiiiiiii

Figure 108 — Signal template for the optical transmitter..............ccooi

Figure 109 — Recommended interface CirCuit ...........ooooiiiiiiii e

Figure 110 — Minimum interconnecting WiriNg..........coooieii i

Figure 111 — RS-485 Ph—segment termination network ............coooiiiiiiiiiii e,

Figure 112 — Example for a connector with integrated inductance................c.cooeviiiiiinni. 258

Figure 113 — Maximum single Ph-segment bus topology ........ccooiiiiiii 259

Figure 114 — Example maximum linear bus topology with four Ph-segments...... ....D.Q.cments

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

61158-2 © IEC:2003(E) -7 -

Figure 115 — Example star topology with six Ph-segments .............ccooiiiiiici,
Figure 116 — MAU of an outgoing interface ..........cccooiiiiiiiii e
Figure 117 — MAU of an incoming interface. ..o
Figure 118 — Remote bUS TINK ... e
Figure 119 — Interface to the transmission medium ..o
o T L= 2 O AT T o Vo
Figure 121 — Terminal resistor NetWOrk ... ..o

Figure 122 — Fibre optic remote bus cable ...
Figure 123 — Optical fibre remote bus liNK ...
Figure 124 — Optical wave shape template optical MAU ... e
Figure A.1 — Internal fieldbus connector.............oo A LN G
Figure A.2 — Contact designations for the external connector for harsh ip

Figure A.8 — External free (cable) sid
diMensioNS ... NG NG

Figure G.5 — Segmentation QUEIY ...
Figure G.6 — Segmentation response

Figure G.7 — Main switch state machine..............ooi 300
Figure G.8 — Port 1 sees network activity first...........cc.cooiiiii e 301
Figure G.9 — Port 2 sees network activity first ..., 302
Figure H.1 — Coaxial wire MAU RXDATA deteCtor ........ccoeiuiiiiiiiiiiiieii e 304
Figure H.2 — Coaxial wire MAU RXCARRIER detection..........c.ocoiiiiiiiiii e 305
Figure H.3 — Redundant coaxial wire MAU transceiver...........ccooviiiiiiiiii i 305
Figure H.4 — Single channel coaxial wire MAU transceiver..........c..coooiiiiiiiiiiici i 306
Figure H.5 — Coaxial wire medium tap. ..o 307
Figure H.6 — Non-isolated NAP transSCeiVer ... ... e 308

Documents

Figure H.7 — Isolated NAP transSCeiver ........coooiiiiiiiiiii e Fo..... ¥
Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

-8- 61158-2 © IEC:2003(E)

Figure 1.1 — Schematic of the station coupler ..., 309
Figure 1.2 — Pin assignment of the male and female connectors IEC 947-5-2 (A coding)....310
Figure 1.3 — Connector pinout, front view of male and back view of female respectively ...... 311
Figure J.1 — Redundancy of PhL's MAU and Medium ..........ccoooiiiiiiiiiii e 312
Figure K.1 — Optical MAU in a network with echo................ooiiii 313
Figure K.2 — Optical MAU in a network without echo ...............o 314

Figure K.3 — Optical MAU with echo via internal electrical feedback of the receive signal ... 314
Figure K.4 — Optical MAU without echo function..............o

Figure K.5 — Optical network with star topology......ccoouiiiiii e
Figure K.6 — Optical network with ring topology ..o T e e
Figure K.7 — Optical network with bus topology........ccooiiiiiiiii AL N G
Figure K.8 — Tree structure built from a combination of star structures\»

Figure M.4 — Ferrule of an optical F-SMA conne
(980/1000 PM) veevvneiiiieeiieeeieeeee e N

Table 1 — Data encoding rules ............. ...
Table 2 — Ph-STATUS indication truth t
Table 3 — Jabber indicatiopS\...... ...

Table 6 — Summ
Table 7 — Reset

Table 15 — Values of PhM-Status for the get value service...........coooiiiiii 69
Table 16 — Event primitive and parameters ... ..o 69
Table 17 — New values of PhE-variables ... ... 69
Table 18 — Parameter names and values for management...........c.ccooiii i, 70
Table 19 — Parameter names and values for Ph-SET-VALUE request..........coooiiiiiiiinn, 70
BIR= ] o C= R e o o =] =i PR 73
BLIE= L o1 e o T =i e 73
Table 22 — PhL variables ... e 73
TaDIE 23 — PhoGET-VALUE ..u ittt sttt e e e e e e e e e e e et e et et r et e e e e e e ennenns 75
B IR= ] o L= e e B Y =] N PPN 75
Table 25 — PR @VENES .. iuiiiie e 75
Table 26 — Signals at DTE — DCE interface.......cooiiiiiiii e 80
Table 27 — Signal levels for an exposed DTE — DCE interface ...........ccocoooiiiiiiiiiiicnn, 81
Table 28 — MDS BUS RESEL......ciiiiiiiiiiieeeee et Documents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

61158-2 © IEC:2003(E) -9 -

Table 29 — Signals at the MIS-MDS interface.........cccooiiiiiiiiiiii e,
Table 30 — Manchester enCoding FUIES ... ..o
Table 31 — Length and end of PhSDU sequence code...........ccovuiiiiiiiiiiiiii e
Table 32 — MDS timing characteriStiCs ........c.. i
Table 33 — MDS data encoding FUIES ...
Table 34 — SL bit and TxSL signal assignment........cccoiiiiiiiii e
Table 35 — SL bit and RxSL signal assignment ..o,
Table 36 — SL bit and TxSL signal assignment........ccccoiiuiiiiiii i
Table 37 — SL bit and RxSL signal assignment ...
Table 38 — SL bit and TxSL signal assignment........c.cooiiiiiiii e
Table 39 — SL bit and RxSL signal assignment ............ccooiiiiiiiiiiiiieee o e
Table 40 — Coding and decoding rules ............ccooviiiiiiiiiiiiiii AN

Table 41 — Decoding rules for the idle states .........ccccooiiiiiiii NG NG D e NG
Table 42 — Coding rules for the reset PhPDU ... e N e N e e e N e
Table 43 — Decoding rules of the reset PhPDU ............cooi S o O O e e e
Table 44 — Minimum services at MDS — MAU interface

yry for 31,25 kbit/s operation................ 138
mary for > 1 Mbit/s operation.................. 138

Table 54 — MAU trans
Table 55 - MAU ¢
Table 56 — Netw

Table 64 — Network power supply requirements ..........ooei oo 158
Table 65 — Type 3 cable colour specification.............coooiii i 166
Table 66 — MAU transmit level specification summary............ocoiiiii e, 170
Table 67 — MAU transmit timing specification summary................cocoiii 171
Table 68 — Receive circuit specification summary ... 173
Table 69 — Network power supply requirements ..........ooeiiiii i 175
Table 70 — Transmit level specification summary for current-mode MAU ............................. 182
Table 71 — Transmit timing specification summary for current-mode MAU .......................... 182
Table 72 — Receive circuit specification summary for current-mode MAU ............................ 184
Table 73 — Network power supply requirements ..........oooiiiiiiiii e 185
Table 74 — Bit-rate-dependent quantities of high-speed (=1 Mbit/s) dual-fibre networks ...... 188
Table 75 — Transmit level and spectral specification summary ............ccooooiiiiin, 190
Table 76 — Transmit timing specification summary ..o, 190
Table 77 — Receive circuit specification SUMMArY ...........cooveuiieeeiiieeee i Documents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

-10 - 61158-2 © IEC:2003(E)

Table 78 — Transmit and receive level and spectral specifications for an optical active star 194

Table 79 — Timing characteristics of an optical active star.................c 194
Table 80 — Transmit level and spectral specification summary ..............c..cocoviiiiii e 196
Table 81 — Transmit and receive level and spectral specifications for an optical active star 197
Table 82 — Interfering frequencies for testing receiver performance ... 206
Table 83 — Transmit control line definitions 5 Mbit/s, voltage-mode, coaxial wire ................ 208
Table 84 — Receiver data output definitions: 5 Mbit/s, voltage-mode, coaxial wire............... 209
Table 85 — Receiver carrier output definitions: 5 Mbit/s, voltage-mode, coaxial wire............ 209

Table 86 — Coaxial wire medium interface — transmit specifications ..................................
Table 87 — Coaxial wire medium interface — reCeiVe..........coovviiiiiiii e,
Table 88 — Coaxial wire medium interface — general .............ccoooveiiiiici o e
Table 89 — 5 Mbit/s, voltage-mode, coaxial wire transformer electrical
Table 90 — Coaxial spur cable specifications

Table 114 — Permissible signal influence due to internal electronic circuits of a coupling

FoZo 4o o] o 1= o | S PP 250
Table 115 — Maximum chaining of standard optical links without retiming ........................... 251
Table 116 — Services of the MDS-MAU interface, RS-485, Type 4 ....cooooiiiiiiiiiiiiiiiiie, 252
Table 117 — Services of the MDS-MAU interface, RS-232, Type 4 ........coooiiiiiiiiiiiiiieieeenn, 254
Table 118 — Minimum setting of the InterFrameGap parameter for RS-485 wire PhL........... 256
Table 119 — Maximum stub capacitance per Ph-segment versus bus datarate ................... 258
Table 120 — Maximum cable length per Ph-segment versus bus datarate........................... 259
Table 121 — Bit rate dependent quantities twisted pair wire medium MAU ........................... 261
Table 122 — Incoming interface signals ..........c.coiiiiiiiiiiii e 263
Table 123 — Outgoing interface Signals ..........oooiiiii e 263
Table 124 — Remote bus cable characteristics ... Docu?l%ents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

61158-2 © IEC:2003(E) -1 -

Table 125 — Bit rate dependent quantities optical MAU ..........coooiiiiiii i 266
Table 126 — Remote bus fibre optic cable length ..., 267
Table 127 — ENCOAING FUIES ..o e e e e aene e 267
Table 128 — Transmit level and spectral specification summary for an optical MAU............. 268
Table 129 — Optical MAU receive circuit specification summary ...........c..cooooiiiiininn, 269
Table 130 — Specification of the fibre optic waveguide ..............cooiiiii 269
Table 131 — Specification of the single fibre. ..., 270
Table 132 — Specification of the cable sheath and mechanical properties of the cable ........ 270

Table 133 — Recommended further material properties of the cable ...
Table 134 — Specification of the fibre optic waveguide ..............coociiii
Table 135 — Specification of the single fibre..............c..cocoii .

Table 136 — Specification of the cable sheath and mechanical properti

Table B.2 — Recommended maximum
elements ...

Table E.1 — AIte
Table E.2 — Alternate fi

Table K.1 — Example of a level budget calculation for multi-mode glass fibre 62,5/125 um.. 320
Table K.2 — Example of a level budget calculation for single mode glass fibre 9/125 ym...... 320
Table K.3 — Example of a level budget calculation for multi-mode plastic fibre 980/1000 pm321
Table K.4 — Example of a level budget calculation for multi-mode glass fibre 200/230 ym

L] (PPN 321

Table L.1 — Pin assignments for the 9-pin subminiature-D connector ................ccociiiiiiints 322

Table M.1 — Pin assignment of the 9-position subminiature D connector............................. 324

Table M.2 — Pin assignment of the terminal connector ... 325
Documents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

-12 - 61158-2 © IEC:2003(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: Physical Layer specification and service definition

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for st jzation comprising
all national electrotechnical committees (IEC National Committees). The object Q is to promote
international co-operation on all questions concerning standardization in the electgical®and~electrenic fields. To
this end and in addition to other activities, the IEC publishes International paration is
entrusted to technical committees; any IEC National Committee interestedin ith may

International
between the

with the IEC also participate in this preparation. The
Organization for Standardization (ISO) in accordance with conditions d
two organizations.

4) In order to promote international unification J
Standards transparently to the maximum b ational and regional standards. Any
divergence between the IEC Standard and the corresponding hational or regional standard shall be clearly

5) The IEC provides no markip approyal and cannot be rendered responsible for any
equipment declared to be in¢onfo

The International Electroteghhjcal Gommisg§io ws aftention to the fact that it is claimed that compliance

with this International Stanfdard } 8 _use of patents as follows, where the [xx] notation indicates the

holder of the patent pigh{;

Type 2 (subclaus . ) . : hrough 20, Annex F through Annex H):
5,396,197 [AB
The IEC takes no posjtion\concerniqg the evidénce, validity and scope of these patent rights.
The holders of £h ave assured the IEC that they are willing to negotiate licences under
reasonable and and conditions with applicants throughout the world. In this respect, the
statements of\the\holders of th ent rights are registered with the IEC. Information may be obtained from:

USA
Attention: Intellectual Property Dept.

Attention is drawn to the possibility that some of the elements of this International 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.

International Standard IEC 61158-2 has been prepared by subcommittee 65C: Digital
communications, of IEC technical committee 65: Industrial-process measurement and control.

The third edition cancels and replaces the second edition published in 2000 and its
amendment. This third edition constitutes a technical revision.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/289/FDIS 65C/297/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.
This edition includes the following significant changes from the prior edition:
a) specifications for Types 2, 4, 6 and 8 fieldbusses;
) specifications for asynchronous operation of Type 3 fieldbusses;
) specifications for increased data rates for Types 1 and 7 fieldbusses;
)

Q O T

The following table attempts to correlate the content of th ditiop 1 and its

amendments, and of Edition 2 and its amendment, with t

edition:
Edition 1 and amendments Edition2 Edition 3
1 1 (O y
2 FaNIATN 2
3 AN N [ ) >31,32
4 Q 4 ( \ [ P1.1,421,422
5 N / 5.1,5.2
6 B 6.1, 6.2
7 [ 7 N 7.1,7.2
8 \ \ 8.1,8.2
9 [/ /] N\ 9) N 9.1,9.2
10 N 10 VvV 10.1, 10.2
1 O N1/ 21
12 N\ 12 11
AANEN ) 3 13
14\ 14 11
Amen%er}t\?y\./}ﬁ\ A / 15 16
Amendment 3\16 N 16 15
Amendrent 3: TR -/ 17 15
/Amehdmaént 3 18 18 15
\_Amendrent 1: 78 > 19 9.3
< \Amendment Y 19 20 10.3
Amendment 1\20 21 17
Amendment2? 21 23 14
“Amendment 4: 22 22 12
Annex\A;/B'iinography Bibliography Bibliography
Annex B Annex A Annex A
Annex C Annex B Annex B
- Annex C Annex B
Amendment 3: Annex D Annex D Annex C
Amendment 3: Annex E Annex E Annex D
Amendment 3: Annex F Annex F Annex E

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2007. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.
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IEC 61158 consists of the following parts, under the general title Digital data communications
for measurement and control — Fieldbus for use in industrial control systems:

Part 1: Overview and guidance for the IEC 61158 series
Part 2: Physical Layer specification and service definition
Part 3: Data Link Service definition

Part 4: Data Link Protocol specification

Part 5: Application Layer Service definition

Part 6: Application Layer protocol specification

The contents of the corrigendum of July 2004 have been included in this copy.

@%
S
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0 Introduction

0.1 General

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components by fieldbus networks. It is related to other parts in the set as
defined by the fieldbus Reference Model, which is based in principle on the Reference Model
for Open Systems Interconnection. Both Reference Models subdivide the area of
standardization for interconnection into a series of layers of specification, each of
manageable size.

0.2 Fieldbus overview

controllers. The Physical Layer specified in this Internationa
transparent transmission of data units between Data Link Lg
connections. The PhL provides services used by Data L|n
Management The relationship between the fieldbus Data

B

alLi

Physical >

services ; Physical
Physical Lay «@———— Management
N __________ J  services
TN

Q g ela 'on}I@IEC 61158-2 to other fieldbus layers

fieldbus Physical layer service

nternational Standard is to provide a set of rules for communication
procedures to be carried out by peer Ph-entities at the time of

The Physical Layer receives data units from the Data Link Layer, encodes them, if necessary
by adding communications framing information, and transmits the resulting physical signals to
the transmission medium at one node. Signals are then received at one or more other
node(s), decoded, if necessary by removing the communications framing information, before
the data units are passed to the Data Link Layer of the receiving device.

0.4 Document overview

This International Standard comprises Physical Layer specifications corresponding to the
different DL-Layer protocol types specified in IEC 61158-4.

Full document details: IEC 61158-2 2003
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NOTE 1 The protocol type numbers used are consistent throughout the IEC 61158 parts.

NOTE 2 Specifications for Types 1, 2, 3, 4, 6 and 8 are included. Type 5 does not use any of the specifications
given in this standard. Type 7 uses Type 1 specifications.

NOTE 3 For ease of reference type numbers are given in clause names. This means that the specification given
therein applies to this type, but does not exclude its use for other types.

NOTE 4 It is up to the user of this International Standard to select for interworking sets of provisions. Refer to
IEC 61784 for standardized communication profiles based on IEC 61158.

A general model of the Physical Layer is shown in Figure 2.

DLL

1 DL-Ph Interface

Systems Systems Ph DIS
Management Management DCE Independent Sublayer {

—Ph interface
: DTE DCE 4nterface < \\

Ph MD
Medium Depende tSu layer

Ph A
Med umMAttac

wae ”C%S/ | \'Z
\ \Mum

netal model of Physical Layer

Physical Layer

Alternative
Ph MAU variant
Alternative

PH MAU variant
Alternative

<«<— DCE
MDS

rnative
U variant

WU variant

%

NOTE 5 The protoco\type S e structure elements.

NOTE 6 Since\Jype 8 8 hplex DIS than the other types, it uses the term MIS to differentiate.

— digital datatransmission;

— no separate clock‘transmission;

— either half-duplex communication (bi-directional but in only one direction at a time) or full-
duplex communication
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0.5 Major Physical Layer variations specified in this part of IEC 61158
0.5.1 Type 1 media
0.5.1.1 Type 1: twisted-pair wire, optical and radio media

For twisted-pair wire media, Type 1 specifies two modes of coupling and different signalling
speeds as follows:

a) voltage mode (parallel coupling), 150 Q, data rates from 31,25 kbit/s to 25 Mbit/s;

b) voltage mode (parallel coupling), 100 Q, 31,25 kbit/s;

c) current mode (serial coupling), 1,0 Mbit/s including two current options.

The voltage mode variations may be implemented with inductive coupling ansformers.
This is not mandatory if the isolation requirements of this part of IEC et by other
means.

The Type 1 twisted-pair (or untwisted-pair) wire medium Physica Qvides the options:

no power via the bus conductors; not intrinsically safe;

power via the bus conductors; not intrinsically safe

no power via the bus conductors; intrinsically safe

power via the bus conductors; intringi
0.5.1.2 Type 1: optical media
The major variations of the Type 1 opti

— dual fibre mode, data ra

— single fibre mode, 34,25

— Network AccessRért (NAP), a point-to-point temporary attachment mechanism that can be
used for programming, configuration, diagnostics or other purposes

— Repeater machine sublayers (RM, RRM) and redundant Physical Layers.
0.5.3 Type 3: twisted-pair wire and optical media
Type 3 specifies the following synchronous transmission:

a) twisted-pair wire medium, 31,25 kbit/s, voltage mode (parallel coupling) with the options:
— power via the bus conductors: not intrinsically safe

— power via the bus conductors: intrinsically safe
and the following asynchronous transmission variants:

b) twisted-pair wire medium, up to 12 Mbit/s, ANSI TIA/EIA-485-A

c) optical fibre medium, up to 12 Mbit/s
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0.5.4 Type 4: wire medium
Type 4 specifies wire media with the following characteristics:

— RS-485 wire medium up to 76,8 kbit/s
— RS-232 wire medium up to 230,4 kbit/s

0.5.5 Type 6: wire medium

Type 6 specifies wire media with the following characteristics:
— RS 485 wire medium up to 5 Mbit/s

The characteristics for wire media are as follows:

— half-duplex communication (bi-directional but in only one directio ne

— Manchester coding
0.5.6 Type 8: twisted-pair wire and optical media
The Physical Layer also allows transmitting data units

medium access by the transmission medium directly
transmission protocol to another device.

seived through a
m access and its

Type 8 specifies the following variants;

— twisted-pair wire medium, up to 16

— optical fibre medium, up to 16 Mbit/g;

are as follows:

— No power sup
— Power sup able and on additional conductors, not intrinsically safe
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DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 2: Physical Layer specification and service definition

1 Scope

This part of IEC 61158 specifies the requirements for fieldbus component parts. It also
specifies the media and network configuration requirements necessary ensure agreed
levels of

a) data integrity before Data Link Layer error checking;
b) interoperability between devices at the Physical Layer.

defined by
ysical Layer

The fieldbus Physical Layer conforms to layer 1 of the OS
ISO 7498 with the exception that, for some types, frame deé
while for other types they are in the Data Link Layer.

O
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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.

IEC 60050(131):1978, International Electrotechnical Vocabulary (IEV) — Chapter 131: Electric
and magnetic circuits

IEC 60050-731:1991, International Electrotechnical Vocabulary, Chapter 731: optical fibre
communication

IEC 60079, Electrical apparatus for explosive gas atmospheres

“ ”

safety “i

intrinsically safe concept (FISCO)
IEC 60096-1, Radio-frequency cables — Part 1: Generatrey

of outer conductor 6 5 mm (0,256 in)
(Type BNC)

IEC 60255-22-1:1988, Ele rica Zlectrical disturbance tests for measuring
relays and protection €qt g 5 isturbance tests

IEC 60364-4-41;
Protection agains

IEC 60603-7, Coqnectors for frequencies below 3 MHz for use with printed boards — Part 7:
Detail specification~dr connectors, 8-way, including fixed and free connectors with common
mating features, with assessed quality

IEC 60760, Flat, quick-connect terminations
IEC 60793-2:2001, Optical fibres — Part 2: Product specifications

IEC 60807-3, Rectangular connectors for frequencies below 3 MHz - Part 3: Detail
specification for a range of connectors with trapezoidal shaped metal shells and round
contacts — Removable crimp contact types with closed crimp barrels, rear insertion/rear
extraction

IEC 60874, Connectors for optical fibres and cables

IEC 60874-2, Connectors for optical fibres and cables — Part 2: Sectional specification
for fibre optic connector — Type F-SMA
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IEC 60874-7, Connectors for optical fibres and cables — Part 7: Sectional specification
for fibre optic connector - Type FC

IEC 60874-10-1, Connectors for optical fibres and cables — Part 10-1: Detail
specification for fibre optic connector type BFOC/2,5 terminated to multimode fibre type
A1

IEC 60947-5-2, Low-voltage switchgear and controlgear — Part 5-2: Control circuit devices
and switching elements — Proximity switches

IEC 61000-4, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Part 4-2: Electrostatic discharge immunity test — Basi¢ EMC Rublication

Publication

IEC 61131-2:1992, Programmable controllers — Part

IEC 61158-4:2003
for use in indust

IEC 61300-34:2
and measurement pr

ing devices and passive components — Basic test
xaminations and measurements — Attenuation

IEC 61754-2, terfaces — Part 2: Type BFOC/2,5 connector family
ISO/IEC Infofmation technology — Open Systems Interconnection — Basic
Referen

ISO/IEC 10731, Isformation technology — Open Systems Interconnection — Basic reference
model — Conventions for the definition of OSI services

ANSI TIA/EIA-232-F, Interface Between Data Terminal Equipment and Data Circuit —
Terminating Equipment Employing Serial Binary Data Interchange

ANSI TIA/EIA-422-B, Electrical Characteristics of Balanced Voltage Digital Interface Circuits

ANSI TIA/EIA-485-A, Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

IEEE Std 100:1996, The IEEE Standard Dictionary of Electrical and Electronics Terms

Documents

Document Sharing Hub

Full document details: IEC 61158-2 2003


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

-22 - 61158-2 © IEC:2003(E)

3 Terms and definitions

For the purposes of this document, the terms and definitions of ISO/IEC 7498, and the
following definitions apply.

3.1 Common terms and definitions

NOTE Many definitions are common to more than one protocol type; they are not necessarily used by all protocol
types.

3.1.1 activity

presence of a signal or noise at the input terminals of a fieldbus device that is of a level that
is above the receiver signal level threshold of that device

3.1.2 barrier

physical entity that limits current and voltage into a hazardous area
Safety requirements

Pntrinsic
3.1.3 bus

trunk and all devices connected to it

3.1.4 cable plant interface connector (CPI

point at which test and conformance ¢
the network device and the cable plan

3.1.5 communication element

3.1.6 connector

coupling device loyed to xoxn t_the medium of one circuit or communication element
with that of anot i ¢ 1 atiow’element
S )

[[EEE Std 100-19

3.1.7

physical intekface ™ and spur or trunk and device

3.1.8 ions Equipment (DCE)

embodiment o adia, modulation and coding-dependent portion of a fieldbus-connected

device, comprising th€ lower portions of the Physical Layer within the device

3.1.9 Data Terminal Equipment (DTE)

embodiment of the media, modulation and coding-independent portion of a fieldbus-connected
device, comprising the uppermost portion of the Physical Layer and all higher layers within
the device
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3.1.10 decibel(milliwatt) [dB(mW)]
a logarithmic unit of power, referenced to 1 mW. Also written dBm.

Pagm = 10 log ( Prw )

NOTE If Pnw is the measured power in mW, then Pygm is the power expressed logarithmically in dB(mW), or
equivalently, dBm.

3.1.11 delimiter
flag that separates and organizes items of data

3.1.12 device

physical entity connected to the fieldbus composed of at least one cox
(the network element) and which may have a control element &
(transducer, actuator, etc.)

ation element
element

NOTE A device may contain more than one node.

3.1.13 effective launch power

effective power coupled into the core of a fibre optic
is measured with a standard test fibre connected to

3.1.14 effective power

further study.

3.1.15 extinctionr
ratio of the abso@ s

NOTE The foIIowm i ole~" of the computation of effective power and extinction ratio.
If the midpoint o measurethas 105 pW, and if the midpoint of Lo level is measured as 5 pW, then the
difference is 10 efre the effective power is 10 log ((100 pW) / 1 mW)), which equals —10,0 dBm. The
extinction ra

cable containing~oneyor more fibre optic waveguides with jacketing material provided to
facilitate handling and to protect the fibre

3.1.17 fibre optic receiver

combined optics and electronics in the communicating device that accept the optical signal
received by the communicating device through the CPIC

3.1.18 fibre optic receiver operating range

range of optical power that must be present at the CPIC to ensure that the bit error rate
specifications are met

3.1.19 fibre optic transmitter

device that emits optical signals for propagation into a fibre optic waveguide through the CPIC
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3.1.20 fibre optic waveguide

flexible, optically transparent strand that is used to transport optical signals from one
geographic point to another geographic point

3.1.21 frame

set of consecutive digit time slots in which the position of each digit time slot can be identified
by reference to a framing signal
[IEEE Std 100-1996]

3.1.22 Intrinsic Safety

design methodology for a circuit or an assembly of circuits in which a
effect produced under normal operating and specified fault conditions i$
prescribed test conditions of causing ignition of a given explosive atmqs
[IEC 60079-11]

park or thermal
sapable under

3.1.23 isolation

physical and electrical arrangement of the parts of a signa
electrical interference currents within or between the parts
[IEEE Std 100-1996]

to prevent

3.1.24 jabber

continuous transmission on the medi

3.1.25 jitter

offset of the 50 % transition points of
causes

3.1.26 Manchester ¢
means by which sepa
synchronizing d 3

cable, optical fi by which communication signals are transmitted between

ignals can be combined into a single, self-
ission on a serial channel

\media" is used only as the plural of medium.

3.1.28 netwo

all of the media}” connectors, repeaters, routers, gateways and associated node
communication elements by which a given set of communicating devices are interconnected

3.1.29 node

end-point of a branch in a network or a point at which one or more branches meet
[IEV 131-02-04]

3.1.30 optical active star

active device in which a signal from an input fibre is received, amplified and retransmitted to a
larger number of output optical fibres. Retiming of the received signal is optional.

3.1.31 optical fall time

time it takes for a pulse to go from 90 % effective power to 10 % effective power, specified as
a per cent of the nominal bit time
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3.1.32 optical passive star

passive device in which signals from input fibres are combined and then distributed among
output optical fibres

3.1.33 optical rise time

time it takes for a pulse to go from 10 % effective power to 90 % effective power, specified as
a per cent of the nominal bit time

3.1.34 peak emission wavelength (Ap)

wavelength at which radiant intensity is maximized

3.1.35 receiver

receive circuitry of a communication element

3.1.36 repeater

Two-port active Physical Layer device that receives and
the distance and number of devices for which signals can<
medium

3.1.37 segment

3.1.39 shield

surrounding eartied me
the cable from e S

NOTE The alternative texm “drgg cable’ is used in this part of IEC 61158.

3.1.41 terminato

resistor connecting conductor pairs at both ends of a wire medium segment to prevent
reflections from occurring at the ends of cables

NOTE For Type 2 the terminator is mounted in a BNC plug.

3.1.42 transceiver

combination of receiving and transmitting equipment in a common housing employing
common circuit components for both transmitting and receiving
[[EEE Std 100-1996 modified for non-radio use]

NOTE A medium attachment unit can be the transceiver or can contain the transceiver, depending on Type and
implementation.

3.1.43 transmitter

transmit circuitry of a communication element
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3.1.44 trunk

main communication highway acting as a source of main supply to a number of other lines
(spurs)

3.1.45 typical half-intensity wavelength (AA)

range of wavelength of spectral distribution in which the radiant intensity is no less than one-
half of the maximum intensity

3.2 Type 1: Terms and definitions
3.21 activity [see 3.1.1]
3.2.2  barrier
3.2.3 bus

3.2.4 cable plant interface connector (CPIC)

3.2.5 communication element [See 3.1.
3.2.6 connector [see 3.1.6]
3.2.7 coupler [see 3.1.7]

3.2.8 Data Communications Equip [see 3.1.8]
3.2.9 Data Terminal Equipment (DTE [see 3.1.9]
3.2.10 dBm [see 3.1.10]
3.2.11 delimiter [see 3.1.11]
3.2.12 device [see 3.1.12]

3.2.13 effecti@m er [see 3.1.13]

3.2.14 effective po [see 3.1.14]
3.2.15 [see 3.1.15]
3.2.16 [see 3.1.17]
3.2.17 [see 3.1.18]
3.2.18 [see 3.1.19]
3.2.19 fibre optic waveguide [see 3.1.20]
3.2.20 frame [see 3.1.21]

3.2.21 Gaussian Minimum Shift Keying

form of frequency modulation where a 1 is represented by a frequency of Fc+f and a O is
represented by Fc—f where f is equal to the bit rate divided by 4 and where the modulating
frequency is first passed through a Gaussian filter before being imposed on the carrier
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3.2.22 Intrinsic Safety [see 3.1.22]
3.2.23 isolation [see 3.1.23]
3.2.24 jabber [see 3.1.24]

3.2.25 low speed radio medium fieldbus

fieldbus physical layer covered by this standard operating at the lower of the standard bit
rates as defined in 21.2

3.2.26 Manchester encoding [see 3.1.25]
3.2.27 medium see 3.1.27]
3.2.28 network .28]
3.2.29 node .29]
3.2.30 optical fall time .30]
3.2.31 optical rise time [see 3.1.32]
3.2.32 peak emission wavelength (Ap) [see 3.1.34]
3.2.33 repeater [see 3.1.36]
3.2.34 segment [see 3.1.37]
3.2.35 separately powered device [see 3.1.38]

3.2.36 shield [see 3.1.39]
3.2.37 spur [see 3.1.40]
3.2.38 termin@ [see 3.1.41]
3.2.39 transceive [see 3.1.41]
3.2.40 transmitter .

3.2.41 [see 3.1.44]

[see 3.1.43]

3.3 ns and definitions
3.3.1 activity [see 3.1.1]
3.3.2 bit

unit of data consistingofa 1ora0
NOTE A bit is the smallest data unit that can be transmitted

3.3.3 blanking or blanking time

length of time required after transmitting before a node is allowed to receive
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3.3.4 bus [see 3.1.3]
3.3.5 communication element [see 3.1.5]
3.3.6 connector [see 3.1.6]
3.3.7 Data Communications Equipment (DCE) [see 3.1.8]
3.3.8 dBm [see 3.1.10]
3.3.9 delimiter [see 3.1.11]
3.3.10 device [see 3.1.12]

3.3.11  end delimiter
unique sequence of symbols that identifies the end of a frame

3.3.12 end node
producing or consuming node

3.3.13 error

discrepancy between a computed, observed or meas
or theoretically correct value or conditio

tion and the specified

3.3.14 frame [see 3.1.21]

3.3.15 isolation [see 3.1.23]

3.3.16 jabber [see 3.1.24]
3.3.17 Manchester enco [see 3.1.25]
3.3.18 mediur@ [see 3.1.27]
3.3.19 M_symbol

aN

representation ofth o’be encoded and transmitted by the Physical Layer

e t
3.3.20 MAG

3.3.21 network

[see 3.1.28]

3.3.22 network access port

Physical Layer variant that allows a temporary node to be connected to the link by connection
to the NAP of a permanent node

3.3.23 node [see 3.1.29]
NOTE A node is additionally a connection to a link that requires a single M_ID

3.3.24 non-data symbol
Physical Layer Manchester coded signal, used for delimiters, carrying no data

3.3.25 optical isolators, optos

components located within the Physical Layer transceiver of a node that converts current into
light, and then back to an electrical signal
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3.3.26 permanent node
node whose connection to the network does not utilize the network access port (NAP)
Physical Layer variant

NOTE This node may optionally support a NAP Physical Layer variant to allow temporary nodes to connect to the
network.

3.3.27 redundant media
more than one medium to minimize communication failures

3.3.28 repeater [see 3.1.36]
3.3.29 segment see 3.1.37]
3.3.30 shield .1.39]

3.3.31 slot time

maximum time required for detecting an expected transmission
NOTE Each node waits a slot time for each missing node during the imp

3.3.32 spur [see 3.1.40]

NOTE This is an integral part of network taps.

3.3.33 start delimiter
unique sequence of symbols that identifies thek i ame

3.3.34 tap
point of attachment from g

NOTE A tap provides easy fe

3.3.35 termin@

3.3.36 tool

executable softw

[see 3.1.41]

pacts with the user to perform some function

3.3.37 [see 3.1.41]
3.3.38
node that is On to be connected to the network on a temporary basis using the NAP
Physical Layer mediup connected to the NAP of a permanent node
3.3.39 transmitter [see 3.1.43]
3.3.40 trunk [see 3.1.44]
3.3.41 trunk cable
bus or central part of a cable system
3.3.42 trunk-cable section
length of trunk cable between any two taps
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3.4
3.4.1
3.4.2
3.4.3

Type 3: Terms and definitions
activity
barrier

bit time

time to transmit one bit

3.4.4

3.45

3.4.6

3.4.7

3.4.8

3.4.9

3.4.10
3.4.11
3.4.12
3.4.13
3.4.14
3.4.15
3.4.16
3.4.17
3.4.18
3.4.19
3.4.20
3.4.21
3.4.22
3.4.23
3.4.24
3.4.25
3.4.26
3.4.27
3.4.28
3.4.29
3.4.30
3.4.31

bus

communication element
confirmation (primitive)
connector

coupler

Data Communications Equipment (DCE)

Data Terminal Equipment (DTE)

dBm

device

DL-entity

fibre optic cable (FOC)
frame

indication (primiti

Intrinsi@'e

isolation

jabbe

(N)-ser
network

node

Ph-entity
Ph-service
repeater

request (primitive)
reset

segment

separately powered device
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[see 3.1.1]

[see 3.1.2]

[see 3.1.3]

[see 3.1.5]

[see 3.1.10]
[see 3.1.12]
[ISO/IEC 7498-1]
[see 3.1.15]
[see 3.1.21]
[ISO/IEC 10731]
[see 3.1.22]
[see 3.1.23]
[see 3.1.24]
[see 3.1.27]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[see 3.1.28]
[see 3.1.29]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[see 3.1.36]
[ISO/IEC 10731]
[ISO/IEC 7498-1]
[see 3.1.37]

3.1.
[see 3.1 Hocuments
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3.4.32 shield [see 3.1.39]
3.4.33 spur [see 3.1.40]
3.4.34 station

node

3.4.35 terminator [see 3.1.41]
3.4.36 transceiver [see 3.1.41]
3.4.37 transmitter [see 3.1.43]
3.4.38 trunk 44]

3.5 Type 4: Terms and definitions

3.5.1 activity sew 1]
3.5.2 bus 3.1.3]
3.5.3 connector [sée 3.1.6]
3.5.4 Data Communications Equipment (D [see 3.1.8]
3.5.5 Data Terminal Equipment (DTE [see 3.1.9]
3.5.6 device [see 3.1.12]
3.5.7 idle counter

counter to measure the
has been high for nor

3.5.8 isolati [see 3.1.23]

3.5.9 medium [see 3.1.27]

3.5.10 networ [see 3.1.28]

3.5.11 norn

a devic anpsmission and replies to requests and that can act as a server
(responde

3.5.12 shield [see 3.1.39]

3.5.13 simple class device

a device that replies to requests from Normal Class Devices and acts as a server or
responder only

3.5.14 transmitter [see 3.1.43]
3.6 Type 6: Terms and definitions
3.6.1 activity [see 3.1.1]

3.6.2 bus
one or more connected (by repeaters) Ph-segments
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3.6.3 communication element [see 3.1.5]
3.6.4 connector [see 3.1.6]
3.6.5 delimiter [see 3.1.11]

3.6.6 device

physical entity connected to the fieldbus composed of communication element and possibly
other functional elements

3.6.7 frame [see 3.1.21]

3.6.8 isolation
3.6.9 Manchester encoding
3.6.10 medium

3.6.11 Ph-segment

trunk—cable section of a fieldbus that is terminated in its™s
with all stubs and connected devices

edance, together

NOTE Segments are linked by repeaters within a logical lin

bridges toXorm affeldbus network
3.6.12 receiver @

[see 3.1.35]

3.6.13 repeater [see 3.1.36]
3.6.14 shield [see 3.1.39]
3.6.15 slot

a PhPDU and its associated In

3.6.16 stub

a short length of calx

3.6.17 [see 3.1.41]
3.6.18 [see 3.1.41]
3.6.19 [see 3.1.43]
3.6.20 trunk cab

cable used to connect devices on a Ph-segment of the fieldbus

3.7 Type 8: Terms and definitions

3.71 activity [see 3.1.1]

3.7.2 bus coupler

a device that divides the ring into segments by opening the ring and integrating another ring

at this point

3.7.3 cable plant interface connector (CPIC) [see 3.1.4]
3.7.4 communication element [see 3.1.5]
3.7.5 connector [see 3.1.6]
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3.7.6 dBm [see 3.1.10]
3.7.7 effective launch power [see 3.1.13]
3.7.8 effective power [see 3.1.14]
3.7.9 fibre optic cable [see 3.1.15]
3.7.10 fibre optic receiver [see 3.1.17]
3.7.11 fibre optic receiver operating range [see 3.1.18]

3.7.12 fibre optic transmitter

3.7.13 fibre optic waveguide
3.7.14 frame

3.7.15 incoming interface

interface to receive data from the previous device and to se
outgoing interface, to the previous device

3.7.16 isolation [see 3.1.23]

3.7.17 local bus

a ring segment of a network with alterha vecifi which is coupled to a remote
bus via the bus coupler

3.7.18 local bus device

3.7.19 master

a device that c y
slaves by sendingYhessay

e network and initiates the media access of the
titutes the interface to the control system

3.7.20 medium [see 3.1.27]
3.7.21 er sensitivity
minimurg op er at\the optical receiver input required to achieve a bit error rate of less

3.7.22 network [see 3.1.28]
3.7.23 optical fall time [see 3.1.30]
3.7.24 optical rise time [see 3.1.32]

3.7.25 outgoing interface

interface to send data to the next slave in a way, that data that is received through this
interface is sent via another outgoing interface to the next slave or via an incoming interface
to the previous slave and back to the master

3.7.26 peak emission wavelength (Ap) [see 3.1.34]

3.7.27 polymer optical fibre (POF)

plastic fibre optic waveguide whose nominal characteristics are compatible with IEC 60793-2
[fibre type: Ad4a (980/1000)]
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3.7.28 plastic clad silica fibre (PCS)

fibre optic waveguide consisting of a glass core and a plastic cladding and whose nominal
characteristics are compatible with IEC 60793-2 [fibre type: A3c (200/230)]

3.7.29 remote bus
a ring segment of a network

3.7.30 remote bus device
device operating as a slave on a remote bus

3.7.31 remote bus link
connection of two remote bus devices

3.7.32 ring segment
one section of a network

NOTE The master constitutes the first ring segment, further ring segmentssay beNinked by\bus couplers

3.7.33 shield

3.7.34 slave

a device that accesses the medium o
master

3.7.35 spectral full width half maxiy

range of wavelength of spectral distribytio
half of the maximum inte

adiant intensity is no less than one-

3.7.36 terminator [see 3.1.41]

9
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4 Symbols and abbreviations

4.1 Symbols
411 Type 1: Symbols
Symbol Definition Unit
Amax Maximum inter-device attenuation dB
ADmax Maximum inter-device attenuation distortion dB
BR Nominal bit rate Mbit/s
ABR Maximum deviation from BR -
CSmax Maximum coupler spacing to form a cluster ( m
Dinmin Minimum device input impedance /\< N (\ kQ
dBm logarithmic unit of power referenced to 1 mW < \ degnW)
Fc Centre carrier frequency used in frequency shift keying /\ \ kHz
Fc+f Frequency that corresponds to logical 1 in frequency shN}\qg N \ kHz
Fe—f Frequency that corresponds to logical 0 in frequency SWM \ > kHz
fr Frequency corresponding to the nominal bit rate/ o \ MHz
fmin Nominal minimum frequency for the nominal bltKrateg 7 \/ MHz
fmax Nominal maximum frequency Ne noyﬁ%l Qj}/e/ ( \> MHz
fQTOmax |Maximum frequency for QTOX{ r'r%{%femen\ \ ~ ) MHz
Lmax Maximum inter-device distance m
MDmax Maximum inter-device mlsmatc(hmg FTSJ‘\HI\\ dB
N+ Non-data sym osi ahchester coded naI with a high level for one bit -
time, used for%%ﬁb \\>9
N- Non-data s m gatlmbﬁ; d signal with a low level for one bit -
time, used |for [s, C no'data
Nmax Ma<m aner o<de viees \/ -
P Nommak{\}\é‘f\octe\!\@fl\wsﬁn s
PICS Pro@é&\l lem nt;tkm Conﬁrmance Statement -
QTOmax Me{i}w{m\q\u%sgen}t@nsmitter output mV
Thit \QlomM égratl us
ATb{\ %(l%m\devia\lon from Tpit
Trf %m uh\ | rise or fall time ns
Vpp ThWosﬂive (or least negative) supply level \%
Viu Minimum high-level input voltage \Y
ViL Maximum low-level input voltage \
VoH Minimum high-level output voltage \
VoL Maximum low-level output voltage \
Zz Impedance; vector sum of resistance and reactance (inductive or capacitive) Q
Zfr Characteristic impedance ; impedance of a cable, and of its terminators, at Q
frequency f
Z0 Characteristic impedance ; impedance of a cable, and of its terminators, over the Q
defined frequency range
Documents
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4.1.2 Type 2: Symbols

Symbol

Definition

Unit

dBm

logarithmic unit of power referenced to 1 mW

dB (mW)

Frequency corresponding to the bit rate

Hz

Ground supply level

Physical symbol — high level

Physical symbol — low level

Medium Access Control — data symbol — “zero”;

Symbol at the DL-Ph interface, representing the transmitted and received
Manchester coded signal with a high level for half a bit time, and a low level for
half a bit time, carrying data “zero”

Medium Access Control — data symbol — “one”;

Symbol at the DL-Ph interface, representing the transmitted and recefyed
Manchester coded signal with a low level for half a bit time, and i vel for
half a bit time, carrying data “one”

Medium Access Control — non-data symbol — positive;

Symbol at the DL-Ph interface, representing the transmitted d recet
Manchester coded signal with a high level for one com et it\tim used fo
delimiters, carrying no data

Medium Access Control — non-data symbol - neg atlve

Manchester coded signal with a low level f
delimiters, carrying no data

Rx_H

Receive — high level (NAP |ng\fac§\ Q ( \ N )\/

Rx_L

Receive — low level (NAP interfa

Tx_H

Transmit — high level (NAP intérfac%)\ \

Tx_L

Transmit — Iow)é\xgl (NWr\gce\ \\

Vin

Voltage on he ¢ ax\LabIe cenWm’ or Vin—) as referenced to the
coaxial shi

< I < |I<|1<|I<

Vsense*

Positi da sens>\y\m|t

Vsense™

VsenseH

o
o

Vsense'—

e

< | <| <[ <

41.3 {(\e\{\%{ol

Symbol

Definition

Unit

dBm

IogaM unit of power referenced to 1 mW

dB (mW)

Frequency corresponding to the bit rate

Hz

Non-data symbol — negative; Manchester coded signal with a low level for one bit
time, used for delimiters, carrying no data

Non-data symbol — positive; Manchester coded signal with a high level for one bit
time, used for delimiters, carrying no data

Nominal period of octet transmission

pulldown resistor

Bus terminator

pullup resistor

Synchronizing bits of a frame (period of idle)

The bit time tg|7 is the time, which elapses during the transmission of one bit.

extended tolerance (only for stop bit)

Synchronization time
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Symbol Definition Unit
TsyNI Synchronization interval time s
Vpp The most positive (or least negative) supply level \
Viu Minimum high-level input voltage \%
ViL Maximum low-level input voltage \
VoH Minimum high-level output voltage \%
VoL Maximum low-level output voltage \
VP Voltage-Plus \%
V4 Impedance; vector sum of resistance and reactance (inductive or capacitive) Q
Z0 Characteristic impedance ; impedance of a cable, and of its termmators ert Q
defined frequency range
4.1.4 Type 4: Symbols <\\\s
Symbol Definition Unit
Vce The most positive (or least negative) supply level < \ \ \ \
GND Ground supply level \%
\)
41.5 Type 6: Symbols \
Symbol < \Qe@it\gn\( /\ Unit
0 Manchester coded signal with a}&-Hh@}s@on the of the bit cell -
1 Manchester coded signal with éHI-ITIQraNB\att\N% middle of the bit cell -
HI differential bus al level with\Rx/ TxData-P pqsitive with respect to Rx/ \'%
TxData-N (fg\ /BJ\\\{@ }}
LO differential aI \éve th W negative with respect to Rx/ \%
TxData- N Q\
N+ No shz:\bol %\s\m\w coded signal with a high level for one bit -
time delim
N- Non- &N\Q{\g Whester coded signal with a low level for one bit -
tim /&‘ or delimi
SILENCE %&N&Mth Rx/ TxData-P positive with respect to Rx/ \%
4.1.6 e M
Symbol N Definition Unit
dBm logarithmic unit of power referenced to 1 mW dB (mW)
fr Frequency corresponding to the bit rate Hz
Vpp The most positive (or least negative) supply level \%
GND Ground supply level
4.2 Abbreviations
4.21 Type 1: Abbreviations
CTS Clear To Send signal (from DCE)
DCE Data Communication Equipment
DIS DCE Independent Sublayer
DL Data Link (as a prefix) — approximately Layer 2 of the OSI model [ISO/IEC 7498-1]
DLE Data Link Entity Nt i
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DLL Data Link Layer [ISO/IEC 7498-1]
DTE Data Terminal Equipment

EMI Electro-Magnetic Interference

ERP Effective Radiated Power

FEC Forward Error Correction

GMSK Gaussian Minimum Shift Keying

IDU Interface Data Unit [ISO/IEC 7498-1]

IS Intrinsic Safety
kbit/s Thousand bits per second
LbE Loopback Enable signal (to MAU) /\

MAU Medium Attachment Unit — For wire media, MAU = transceivey\\ ~
Mbit/s Million bits per second /\ \
MDS Medium Dependent Sublayer \

MIS Media Independent Sublayer \ \

NRZ Non-return-to-zero code — High level = logic 1, L@m\_ ic0 \

Ph Physical (as a prefix) — Approximately Laye \{\No&e\\/ﬂSO/IEC 7498-1]
PhE Physical Layer Entity ( O ) [ISO/IEC 7498-1]
PhL Physical Layer (\\// N\ \ [ISO/IEC 7498-1]
PhiCI Physical Layer Interface @nhc{lr(or%a(on \ U )\/ [ISO/IEC 7498-1]
PhID Physical Layer Interface Da}i \_/ [ISO/IEC 7498-1]
PhIDU Physical Layer Interface Dfa/ta Ufr& [ISO/IEC 7498-1]
PhPCI Physical Layy\Protocol Co&tro'\lnf}x\maw [ISO/IEC 7498-1]

PhPDU Physical !_a§e\r Pratécol D \@it\J \\/ [ISO/IEC 7498-1]

PhS Physical IL\a\\(er\SQ'vice<\ ~_/ [ISO/IEC 7498-1]

PhSAP Pr}ysiQaIL{\ayer s\gvge A@Qe\siPo' t [ISO/IEC 7498-1]
PhSDU | PhysjealLayer Service™Qatayni{’ [ISO/IEC 7498-1]
[ Peas NN A
pk-pk Pe<r\|( t}’ip\aik \/
RDF IR%&{\@ Nata\@d\rgammg signal (from DCE)

RFV\ d& qhgnc\'fﬁterference

RMCF WIB\N@ dependent sublayer Code Frame

RPhPDU dio Iﬁigysical Layer Protocol Data Units
RTS Request To Send signal (to DCE)
RxA Receive Activity signal (from DCE)
RxC Receive Clock signal (from DCE)
RxS Receive Signal (from MAU)
SDU Service Data Unit [ISO/IEC 7498-1]
TxC Transmit Clock signal (from DCE)
TxD Transmit Data signal (to DCE)
TxE Transmit Enable signal (to MAU)
TxS Transmit Signal (to MAU)

4.2.2 Type 2: Abbreviations

BNC Bayonet N-series Coaxial connector — connector for coaxial cable having a bayonet-
type shell with two small knobs on the female connector, which lock into spﬁB&tlsJ
in the male connector when it is twisted 1]
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DCE Data Communication Equipment
DL Data Link (as a prefix) — approximately Layer 2 of the OSI model [ISO/IEC 7498-1]
DLL Data Link Layer [ISO/IEC 7498-1]
MAC Medium access control — lower section of the Data Link layer, interfacing with the
Physical Layer
MAC ID Medium access control identification - address of a node
MAU Medium Attachment Unit — For wire media, MAU = transceiver
Mbit/s Million bits per second
MDS Medium Dependent Sublayer
MIS Media Independent Sublayer
NAP Network access port — local access to a device, i.e. not via the bL(s
NetEnable | Transmit Enable signal N
NUT Network update time Q \ [IEQG?}SS-B]
Ph Physical (as a prefix) — Approximately Layer 1 of the @/S\I\m\kel\ \{skSONgC 7498-1]
PhL Physical Layer \ \\\ \[IS\GH/EC 7498-1]
pk Peak \\ \
Rev Receive / \
Rx Receive ~ K } / N
RxCarrier Receive Carrier signal
RxData Receive Data signal — /\\ >\ /\(\)\ >
RxPTC Receive Data signal (NAP i face\)\
RM Repeater machine — _mechgg_ismfle\nw}us length, providing multiple medium
interfaces, and\allowing medium\redyndang
RRM Ring repeaté\ma\&qﬁe —}re\}k\ankm)fow\p)ﬁviding a ring topology on optical medium
SMAX &hedu@bqahqun% adress ~__/ [IEC 61158-3]
Tx Tr/a,rm{nit\ X >
TxDataBar Tr\a@rﬁ)\ﬁqa sié\s\al Gh{er%{)
TxDataOut Tra%@ D\a@ wal\\/\
TxPTC Tr&sw ata\sigw interface)
Xmit Transit\ N
N\
4.2.3 e 3\ Abbrevigtions
ASC A@ive Star Coupler
BER it error rate
co Converter
CTS Clear To Send signal (from DCE)
DCE Data Communication Equipment
DGND Data Ground
DIS DCE Independent Sublayer
DL Data Link (as a prefix)
DLE Data Link Entity
DLL Data Link Layer [ISO/IEC 7498-1]
DLPDU Data Link Protocol Data Unit [ISO/IEC 7498-1]
DTE Data Terminal Equipment
DUT Device Under Test
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EMC Electro-Magnetic-Compatibility

EMI Electro-Magnetic Interference

FEC Forward Error Correction
FISCO Fieldbus Intrinsically Safe COncept [7]

FO Fibre optic

FOC Fibre optic cable

IS Intrinsic Safety
kbit/s Thousand bits per second

LbE Loopback Enable signal (to MAU)

LSS Line Selector Switch /\
M/S Master / Slave station ~
MAU Medium Attachment Unit — For wire media, MAU = tr Ee{ver\
Mbit/s Million bits per second

MDS Medium Dependent Sublayer \ \ )
MIS Media Independent Sublayer < \ \‘ \
n Number of a station N\ \

NRZ Non-return-to-zero code — High Iev{l = Pgic 1,\|\ow vel > logic 0
OoST Overshot of transition V% /\ \

PC Physical Contact < < ( \ U )\/

Ph Physical (as a prefix)

Ph-AsYN-DATA data service for asyrﬁhro{n&us\@ﬁs@m\Qn
PhE Physic;,l\ayer Entit))\ \ \ [ISO/IEC 7498-1]

PhICI Physu%ekl LW Inte\f‘K\s\Co\tﬂgl |W(’mat|on [ISO/IEC 7498-1]
PhID p\s@m@ar Ir(ém@ce\l{}ﬁa\/ [ISO/IEC 7498-1]

PhIDU Physical Layex Intérface Data Unit [ISO/IEC 7498-1]
PhL /5/h§é~'§al Léygr \ [ISO/IEC 7498-1]
PhM \Rb-mapagement ™\

PhMS PQ-managemeat sefvice

PhPCI( hkicﬁl\l_a?gr Protocol Control Information [ISO/IEC 7498-1]
PV’D’{\ b?\ys‘l\c\al Lafer Protocol Data Unit [ISO/IEC 7498-1]

p\ﬁs\\ sical Layer Service [ISO/IEC 7498-1]
PhSAP P\ysical Layer Service Access Point [ISO/IEC 7498-1]
PhSDU \P’ﬁysical Layer Service Data Unit [ISO/IEC 7498-1]
pk-pk Peak-to-peak

RDF Receive Data and Framing signal (from DCE)

REP Repeater

RFI Radio Frequency Interference

RTS Request To Send signal (to DCE)

RxA Receive Activity signal (from DCE)

RxC Receive Clock signal (from DCE)

RxS Receive Signal (from MAU)

Stn Stations like M/S

TPC Twisted-pair Cable

TxC Transmit Clock signal (from DCE)

TxD Transmit Data signal (to DCE) o __D_chments
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TxE Transmit Enable signal (to MAU)
TxS Transmit Signal (to MAU)
UART Universal asynchronous receiver/transmitter

4.2.4 Type 4: Abbreviations

CTS Clear To Send signal (from DCE)
DCE Data Communication Equipment
DL Data Link (as a prefix) — approximately Layer 2 of the OSI model [ISO/IEC 7498-1]
DLE Data Link Entity
DLL Data Link Layer /MIEC 7498-1]
DTE Data Terminal Equipment /\\ ~
kbit/s Thousand bits per second (\ \ \
MAU Medium Attachment Unit — For wire media, MAU = trapsse\ibe\r

MDS Medium Dependent Sublayer \ \ \ \/
MIS Media Independent Sublayer Q \ \ \

NRZ Non-return-to-zero code — High level = Iogm el§logﬁg 0
Ph Physical (as a prefix) — Approximately La{er 0 the\o\smmge)) [ISO/IEC 7498-1]
PhE Physical Layer Entity " [ISO/IEC 7498-1]
PhL Physical Layer Q Qg \< < /\\J )\> [ISO/IEC 7498-1]
PhID Physical Layer Interface Da% N [ISO/IEC 7498-1]
PhPDU Physical Layer Protocol Da(ta Unit_ \ [ISO/IEC 7498-1]

RTS Request To§en\d sig/rLaJQo@CE{

RxS Receive %igﬁ{l(f}e(('u MAU) ~
TxE Transmitl@hg%\s\ignaIQTo\MAﬁ\)\\_/
xS Tr(aﬁs@t“gignal z}p\w@u\ >

425 Type G:AWW

BSD B\s-éxn\welﬁwer
Control- olnegative » connector pin provided for repeater control
[t ot
Con@H C‘Wol pb\iltlve - connector pin provided for repeater control
DGND \\Qat\a\M - connector pin connected to ANSI TIA/EIA-485-A C/C'
DIS \DQ/ic} independent sublayer
DLE Data Link entity
DLL Data Link layer
ED End of data delimiter
ETF End transfer frame delimiter
ExV Excitation voltage - connector pin supplying terminator excitation voltage
MAC Medium access control
MAU Medium access unit
MDS Medium dependent sublayer
MIS Media Independent Sublayer
PAD PAD idle sequence
PhE Ph entity
PhiCI Ph interface control information
PhID Ph interface data Documents
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PhIDU Ph interface data unit
PhL Physical layer
PhPDU Ph protocol data unit
PhS Ph service
PhSDU Ph service data unit
PRE Preamble
Pwr- Power Negative - connector pin supplying 24 V power negative
Pwr+ Power Positive - connector pin supplying 24 V power positive

Rx/ TxData-N

Receive/ Transmit Data Negative
- connector pin connected to ANSI TIA/EIA-485-A A/A

Rx/ TxData-P

Receive/ Transmit Data Positive
- connector pin connected to ANSI TIA/EIA-485-A B/B"

/4,\

ST Start delimiter
SYN the Strobe signal for bus synchronization by each no S\QLE\ \/
TR the Strobe signal for Data-Strobe by each node’s D<t\E \ )

61158-2 © IEC:2003(E)

4.2.6 Type 8: Abbreviations
BC Bus Connector ( O \/
BLL Basic Link Layer %
BSY Busy Q < ‘(\< < O )\\>
CPIC Cable Plant Interface Conne}&)r N
CRC Cyclic Redundancy Check( \
cTS Clear to Sen \ \ \
DL Data Link (a‘sQ p\a\( - \p\}){m\re’iy Mr 2 of the OSI model  [ISO/IEC 7498-1]
DLL Data Llnlp_\Q/er (\ [ISO/IEC 7498-1]
o[ ogan S =
DLPDU Da}bﬁ/y\h@}:\ess\gata UniN
DO Data-QOut \/\
DS Da}isﬁ{e\o\ N_
GND G%«.Qd\ \ >
ICI/\ \Qte@& CBQtroI\I/nformation
ID \I‘c%\ntu\f@\/
kbit/s \FhQJsa?}i bits per second
LbE Loopbdck Enable
LSB Least Significant Byte
MA Medium Activity
MAC Medium Access Control
MAU Medium Attachment Unit
MDS Medium Dependent Sublayer
MIS Media Independent Sublayer
MSB Most Significant Bit
NRZ Non Return to Zero
PCS Plastic Clad Silica Fibre
Ph Physical (as a prefix) — Approximately Layer 1 of the OSI model [ISO/IEC 7498-1]
PhE Physical Layer Entity [ISO/IEC 7498-1]
PhICI Physical Interface Control Information Docurnents
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PhIDU Physical Interface Data Unit
PhL Physical Layer [ISO/IEC 7498-1]
PhPDU Physical Protocol Data Unit
PhSDU Physical Service Data Unit
PNM1 Peripherals Network Management of Layer 1
POF Polymer Optical Fibre
RI Reset In
RO Reset Out
RqDIly1 Request Delay 1
RqDly2 Request Delay 2 /\
RTS Request to Send /\\ ~
RxA Receive Activity /\ \
RxC Receive Clock \ \
RxCR Receive Control Line \ \ \ )
RxD Receive Data < \ \‘ \
RxS Receive Sequence N\ \
RxSL Receive Select Line ( O )
SL Select Line \// N\ \
TRst Coding and Decoding (of heNgse(P\ﬁPlQ)U) \ U )\/
TxC Transmit Clock N/
TxCR Transmit Control Line ( . \
TxD Transmit Dat;/\ \ \ \
TxS Transmit‘Se%{en D, \\/
TxSL Transmit,§e{ect ine (\ ~_

9
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5 DLL - PhL interface

51 General
Clause 5 defines the required Physical Service (PhS) primitives and constraints on their use.

NOTE 1 The Data Link — Physical interface is a virtual service interface between virtual machines; there are no
requirements for physical signal lines as the standard does not require this interface to be exposed.

PhIDUs shall be transferred between the DLL and the PhL in accordance with the
requirements of ISO/IEC 7498 as shown in Figure 3.

Protocol Data Unit
DLPDU

DATA LINK L

Interface Data Unit Interface rmati
T PhiDU <> %w T

Protocol Control Information |ce
PhPCI quence

o
mmcgz%&m\v
el

PHYSICAL LAYER

are the minimum_that cap joihtly provide the means by which cooperating DLL entities can coordinate their
transmission and their exchange of data on the shared communication medium. Synchronization of data exchange
and related actions is alsg’provided if needed.

NOTE 3  Proper layering requires that an (N+1)-layer entity be not concerned with, and that an (N)-service
interface not overly constrain, the means by which an (N)-layer provides its (N)-services. Thus, the Ph-service
interface does not require DLEs to be aware of internal details of the PhE (e.g. preamble, postamble and frame
delimiter signal patterns, number of bits per baud), and should not prevent the PhE from using appropriate evolving
technologies.

NOTE 4 A number of different DLL — PhL interfaces are specified, based on industry practice.
5.2 Type 1: Required services

5.2.1 Primitives of the PhS

5.2.1.1 General

The granularity of PhS-user data exchanged at the PhL — DLL interface is one octet.
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5.2.1.2 Ph-CHARACTERISTICS Indication

The PhS shall provide the following service primitive to report essential PhS characteristics
(which may be used in DLL transmission, reception, and scheduling activities):

Ph-CHARACTERISTICS indication (minimum-data-rate, framing-overhead)

where

minimum-data-rate — shall specify the effective minimum rate of data conveyance in
bits/second, including any timing tolerances

NOTE 1 A PhE with a nominal data rate of 1 Mbit/s + 0,01 % would specify a minimum data rate of 0,9999
Mbit/s.

framing overhead — shall specify the maximum number of bit periods
the inverse of the data rate) used in any transmission for PhPDUs
convey data (e.g. PhPDUs conveying preamble, frame delimiter
"silence", etc.).

ere the period is
not directly
iqter-frame

NOTE 2 If the framing overhead is F and two DL message lengths are 3 me t6 send one
message of length Ly + F + L, will be at least as great as the ti i
consecutive messages of lengths L and L,.

5.2.1.3 PhS transmission and reception services
The PhS shall provide the following service primitive

PH-DATA request (class, data)
PH-DATA indication (class, data)
PH-DATA confirm (status)

where

START-OF-ACTIURY
commence;
DATA — the single

of a continuou

START-OF-ACTI
commenced;

reception of an apparent transmission from one or more PhEs has

DATA — the associated data parameter was received as part of a continuous correctly
formed reception;

END-OF-DATA — the ongoing continuous correctly formed reception of Ph-user data has
concluded with correct reception of PhPDUs implying END-OF-DATA;

END-OF-ACTIVITY — the ongoing reception (of an apparent transmission from one or more
PhEs) has concluded, with no further evidence of PhE transmission; and

END-OF-DATA-AND-ACTIVITY — simultaneous occurrence of END-OF-DATA and END-OF-ACTIVITY.

data — shall specify the PhID component of the PhIDU. It consists of one octet of Ph-user-
data to be transmitted (PH-DATA request) or which was received successfully (PH-DATA
indication).

status — shall specify either success or the locally detected reason for inferring failure.
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The PH-DATA confirm primitive shall provide the critical physical timing feedback necessary to
inhibit the DLE from starting a second transmission before the first is complete. The final
PH-DATA confirm of a transmission shall not be issued until the PhE has completed the
transmission.

5.2.2 Notification of PhS characteristics

The PhE has the responsibility for notifying the DLE of those characteristics of the PhS that
may be relevant to DLE operation. The PhE shall do this by issuing a single
Ph-CHARACTERISTICS indication primitive at each of the PhEs PhSAPs at PhE start-up.

5.2.3 Transmission of Ph-user-data

new PH-DATA request, by issuing a PH-DATA conf|r
PH-DATA confirm primitive shall convey the succe
request. A second PH-DATA request shall not be
confirm corresponding to the first reque

b) a single indi
specifying DATA, €
OF-DATA-AND-A

This last seque 3 icative of an incomplete or incorrect reception. Detection of an error
in the sequence.of reseived PhPDUs, or in the PhEs reception process, shall disable further
PH-DATA indications with a class parameter specifying DATA, END-OF-DATA, Or END-OF-DATA-
AND-ACTIVITY until after both the end of the current period of activity and the start of a
subsequent period of activity have been reported by PH-DATA indications specifying END-OF-
ACTIVITY and START-OF-ACTIVITY, respectively.

5.3 Type 2: Required services
5.3.1 General

Subclause 5.3 defines the required Physical Service (PhS) primitives and constraints on their
use.

The DLL-PhL interface need not be exposed in the implementation of any PhL variant. This
interface may be internal to the node and may be implemented as internal to a semiconductor
device. If, however, conformance to the DLL—-PhL interface is claimed, it shall conform to the
requirements of 5.3.
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5.3.2 M_symbols
The PhL Interface Data Units present at the DLL-PhL interface shall be M_symbols, as shown

in Table 1. The M_ND symbols shall be used to create unique data patterns used for start and
end delimiters.

Table 1 — Data encoding rules

Data bits (common name) | M_symbol representation
data “zero” M_0 or {0}
data “one” M_1 or {1}
“non_data+” M_ND+ or {+}
“non_data-" M_ND- or {-}

5.3.3 PH-LocK indication
PH-Lock indication shall provide an indication of Ph-symbol

synchronization by the MDS. Valid states for PH-LOCK g e true and false.
PH-LoOCK indication shall be true whenever valid Ph-gym asent at the MDS-MAU

start delimiter.

5.3.4 PH-FRAME indication

states for PH-FRAME indication s c * . PH FRAME indication shall be true upon
PH-LockK indication =t i ve_first valid start delimiter. PH-FRAME indication
shall be false at iece f N mbol (following the start delimiter) or PH-LOCK

indication = fals

PH-DATA indication shall represent the M_symbols shown in Table 1. Valid symbols shall be
M_0, M_1, M_ND+ or M_ND- (or M_symbols). The PH-DATA indication shall represent the
M_Symbols as decoded from the MAU whenever PH-LOCK indication is true.

5.3.7 PH-STATUS indication

PH-STATUS indication shall represent the status of the frame that was received from the MAU
as shown in Table 2. Valid symbols shall be Normal, Abort, and Invalid. PH-STATUS indication
shall indicate Normal after reception of a frame (PH-FRAME indication = true) composed of a
start delimiter, valid Manchester encoded data (no M_ND symbols) and an end delimiter.
PH-STATUS indication shall indicate Abort after reception of a frame (PH-FRAME indication =
true) composed of a start delimiter, valid Manchester encoded data, and a second start
delimiter. PH-STATUS indication shall indicate Invalid after reception of a frame (PH-FRAME
indication = true) composed of a start delimiter and the detection of any M_ND symbol that

was not part of a start or end delimiter.
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Table 2 — Ph-STATUS indication truth table

Normal true 1 true false
Abort true 2 don’t care false
Invalid true 1 don’t care true

5.3.8 PH-DATA request

PH-DATA request shall represent the M_symbols to be transmitted. Valid_symbols shall be
M_0, M_1, M_ND+ or M_ND- as shown in Table 1. PH-DATA request sha dicate M_0 when
no data is to be transmitted (and PH-FRAME request = false).

5.3.9 PH-FRAME request

be encoded
hen no valid

PH-FRAME request shall be true when PH-DATA request represe
to the appropriate Ph-symbols and transferred to the MA
M_symbols are to be transferred to the MAU.

5.3.10 PH-JABBER indication

PH-JABBER indication shall be true
(PH-FRAME indication = true) that e

the Ph-JABBER-CLEAR red
node is initialised.

5.3.11  Ph-JAB

Ph-JABBER-CLEAR re

all be true if the node is the source of transmit data (“NODE”) and
iS retransmitting data received from another node (e.g. acting as a

“REPEATER” of data from another node).

The combinations for PH-JABBER indication and PH-JABBER-TYPE request shall be as shown in
Table 3.

Table 3 — Jabber indications

Ph-JABBER indication | Ph-JABBER-TYPE request Frame length
true true = “NODE” > 1024 bytes
true false = “REPEATER” > 2048 bytes
false true = “NODE” < 1024 bytes
false false = “REPEATER” < 2048 bytes

Full document details: IEC 61158-2 2003

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-61158-2-2003
http://avadocuments2026.com/doc/iec-61158-2-2003

