INTERNATIONAL IEC
STANDARD 61158-2

Third edition
2003-05

N

Digital data communicati %

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

Part 2:

Reference number
IEC 61158-2:2003(E)



https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 (séelbelow) y i viation.



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
https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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

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



https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 ........ccooeviiiiiiiiii e 100

9.3 Type 1: MDS: Low speed radio medium ..o 104


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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

MOAE, W€ MREAMIM ..o Nt N e et e et ettt e et e et e et e e et e e et et n e e e et e e e e e e e e e en e enaennns 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............oo 288

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

Annex F (normative) — Type 2: Connector specification .............coocooiiiiiiiincn 289

F.1 Connector for coaxial Wir€ MediUm .........coeiiiiiii e eas 289


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 sgf\w
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............ccoocoiiiiiiinin, 94


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 a
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..........cooiiiiiiiiiiii e, 160


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 ........coooiiiiii 259
Figure 114 — Example maximum linear bus topology with four Ph-segments....................... 260


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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
diMensSioNS ... 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 ... ... 308

Figure H.7 — Isolated NAP tranSCeIVEr .. ... i 308


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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) cevvvneiiieeiieeieeeee 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 — MDD S BUS RES O . ettt e e 91


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 ..., 190

Table 77 — Receive circuit specification summary ............c.coooiiiiiiiii e 191


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 ... 264


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/iec-61158-2-2003

61158-2 © IEC:2003(E) -1 -

Table 125 — Bit rate dependent quantities optical MAU ..o 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


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/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 {

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.


https://standards.iteh.ai/catalog/standards/iec/360c465e-3e2e-4cb2-8b6a-8e7776e975a7/iec-61158-2-2003

