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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
INDUSTRIAL COMMUNICATION NETWORKS –  

FIELDBUS SPECIFICATIONS –  
 

Part 4-19: Data-link layer protocol specification –  
Type 19 elements 

 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

Attention is drawn to the fact that the use of the associated protocol type is restricted by its 
intellectual-property-right holders. In all cases, the commitment to limited release of 
intellectual-property-rights made by the holders of those rights permits a layer protocol type to 
be used with other layer protocols of the same type, or in other type combinations explicitly 
authorized by its intellectual-property-right holders. 

NOTE Combinations of protocol types are specified in IEC 61784-1 and IEC 61784-2. 

International Standard IEC 61158-4-19 has been prepared by subcommittee 65C: Industrial 
networks, of IEC technical committee 65: Industrial-process measurement, control and 
automation. 

This third edition cancels and replaces the second edition published in 2010. This edition 
constitutes a technical revision. The main changes with respect to the previous edition are 
listed below: 

• introducing connections based on a producer-consumer model; 
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• introducing additional mechanisms to realize features such as timestamping and 
oversampling; 

• improving the hotplug and redundancy features; 

• improving the phase switching and the error handling; 

• editorial improvements. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

65C/762/FDIS 65C/772/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 publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all the parts of the IEC 61158 series, under the general title Industrial communication 
networks – Fieldbus specifications, can be found on the IEC web site. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  
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INTRODUCTION 

This part of IEC 61158 is one of a series produced to facilitate the interconnection of 
automation system components. It is related to other standards in the set as defined by the 
“three-layer” fieldbus reference model described in IEC 61158-1. 

The data-link protocol provides the data-link service by making use of the services available 
from the physical layer. The primary aim of this standard is to provide a set of rules for 
communication expressed in terms of the procedures to be carried out by peer data-link 
entities (DLEs) at the time of communication. These rules for communication are intended to 
provide a sound basis for development in order to serve a variety of purposes: 

a) as a guide for implementors and designers; 
b) for use in the testing and procurement of equipment; 
c) as part of an agreement for the admittance of systems into the open systems environment; 
d) as a refinement to the understanding of time-critical communications within OSI. 

This standard is concerned, in particular, with the communication and interworking of sensors, 
effectors and other automation devices. By using this standard together with other standards 
positioned within the OSI or fieldbus reference models, otherwise incompatible systems may 
work together in any combination. 

NOTE Attention is drawn to the fact that use of the associated protocol type(s) is restricted by its (their) 
intellectual-property-right holder(s). In all cases, the commitment to limited release of intellectual-property-rights 
made by the holder(s) of those rights permits a particular data-link layer protocol type to be used with physical 
layer and application layer protocols in Type combinations as specified explicitly in the profile parts. Use of the 
various protocol type(s) in other combinations may require permission from their respective intellectual-property-
right holders. 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is 
claimed that compliance with this document may involve the use of patents concerning Type 
19 elements and possibly other types given in this document as follows: 

DE 102 00 502 4759.8-32   [BR]   Verfahren zur Laufzeitkorrektur in einer  
 Kommunikationsstruktur 

      
DE 102 37 097    [RI]                Korrektur von Signallaufzeiten in verteilten 
       Kommunikationssystemen 
 
IEC takes no position concerning the evidence, validity and scope of these patent rights. 
The holders of these patent rights have assured IEC that they are willing to negotiate licenses 
either free of charge or under reasonable and non-discriminatory terms and conditions with 
applicants throughout the world. In this respect, the statement of the holders of these patent 
rights is registered with IEC. Information may be obtained from: 

[BR] BoschRexrothAG 
Zum Eisengiesser 1 
D-97816 Lohr 
Germany 

 

[RI] Rexroth Indramat GmbH 
Bgm.-Dr.-Nebel-Str. 2 
D - 97816 Lohr 
Germany 

Attention is drawn to the possibility that some of the elements of this document 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. 
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ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line databases of 
patents relevant to their standards. Users are encouraged to consult the databases for the 
most up to date information concerning patents. 
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INDUSTRIAL COMMUNICATION NETWORKS –  
FIELDBUS SPECIFICATIONS –  

 
Part 4-19: Data-link layer protocol specification –  

Type 19 elements 
 
 
 

1 Scope 

 General 1.1

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

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

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

data-link entities. 

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

 Specifications 1.2

This standard specifies 

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

b) the structure of the fieldbus DLPDUs used for the transfer of data and control information 
by the protocol of this standard, and their representation as physical interface data units. 

 Procedures 1.3

The procedures are defined in terms of 

a) the interactions between peer DL-entities (DLEs) through the exchange of fieldbus 
DLPDUs; 

b) the interactions between a DL-service (DLS) provider and a DLS-user in the same system 
through the exchange of DLS primitives; 

c) the interactions between a DLS-provider and a Ph-service provider in the same system 
through the exchange of Ph-service primitives. 

 Applicability 1.4

These procedures are applicable to instances of communication between systems which 
support time-critical communications services within the data-link layer of the OSI or fieldbus 
reference models, and which require the ability to interconnect in an open systems 
interconnection environment. 

Profiles provide a simple multi-attribute means of summarizing an implementation’s 
capabilities, and thus its applicability to various time-critical communications needs. 
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1.5 Conformance 

This standard also specifies conformance requirements for systems implementing these 
procedures. This part of this standard does not contain tests to demonstrate compliance with 
such requirements. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

NOTE All parts of the IEC 61158 series, as well as IEC 61784-1 and IEC 61784-2 are maintained simultaneously. 
Cross-references to these documents within the text therefore refer to the editions as dated in this list of normative 
references. 

IEC 61158-4-16:2007, Industrial communication networks – Fieldbus specifications – 
Part 4-16: Data-link layer protocol specification – Type 16 elements 

ISO/IEC 7498-1, Information technology – Open Systems Interconnection – Part 1: Basic 
Reference Model: The Basic Model 

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

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

ISO 8601, Data elements and interchange formats – Information interchange – 
Representation of dates and times 

IEEE 802.3: IEEE Standard for Information technology – Telecommunications 
and information exchange between systems – Local and metropolitan area 
networks – Specific requirements – Part 3: Carrier Sense Multiple Access 
with Collision Detection (CSMA/CD) Access Method and Physical Layer 
Specifications 

Internet Engineering Task Force (IETF), Request for Comments (RFC): RFC 879, The TCP 
Maximum Segment Size and Related Topics (available at <http://www.ietf.org/rfc/
rfc0879.txt>) 

STN EN 61158-4-19: 2015


	iec61158-4-19{ed3.0}b.pdf
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	1.1 General
	1.2 Specifications
	1.3 Procedures
	1.4 Applicability
	1.5 Conformance

	2 Normative references
	3 Terms, definitions, symbols, acronyms, abbreviations and conventions
	3.1 Reference model terms and definitions
	3.2 Additional Type 19 terms and definitions
	3.3 Symbols
	3.4 Acronyms and abbreviations
	3.5 Additional conventions

	4 DL-protocol overview
	4.1 Overview
	4.2 General DLPDU identification
	4.3 General DLPDU structure
	4.4 DLPDU header
	4.5 MDT DLPDU
	4.6 AT DLPDU
	4.7 Mechanisms of connections

	5 DL management
	5.1 Overview
	5.2 Initialization of cyclic communication
	5.3 Network topologies
	5.4 Redundancy of RT communication with ring topology
	5.5 Hot-plug procedure
	5.6 Status procedures

	6 Data transmission methods
	6.1 Overview
	6.2 Service channel (SVC)
	6.3 RT Channel
	6.4 Transmission and activation of Type 19 time
	6.5 Multiplexing of real-time data with data containers
	6.6 Handling of Real-time bits
	6.7 SMP
	6.8 Oversampling

	7 Telegram timing and DLPDU handling 
	7.1 Communication mechanisms
	7.2 Synchronization
	7.3 Processing methods of connection data

	8 Communication Error handling and monitoring
	8.1 Invalid telegrams
	8.2 Response to MDT and AT telegram failure
	8.3 Error counters in the slave
	8.4 Status codes of Type 19 communication profile (SCP)
	8.5 Priority of diagnosis classes

	Annex A (normative) IDN – Identification numbers
	A.1 IDN specification
	A.1.1 Introduction
	A.1.2 Element 1: structure of IDN
	A.1.3 Element 2: structure of name
	A.1.4 Element 3: structure of attribute
	A.1.5 Element 4: structure of unit
	A.1.6 Element 5: structure of minimum value
	A.1.7 Element 6: structure of maximum value
	A.1.8 Element 7: structure of operation data
	A.1.9 Structure of Data status

	A.2 Identification numbers in numerical orders
	A.3 Detailed specification of communication-related IDNs
	A.3.1 IDN S-0-0014 Interface status
	A.3.2 IDN S-0-0021 IDN-list of invalid operation data for CP2
	A.3.3 IDN S-0-0026 IDN allocation of producer RTB word container
	A.3.4 IDN S-0-0027 IDN allocation of consumer RTB word container
	A.3.5 IDN S-0-0127 CP3 transition check
	A.3.6 IDN S-0-0128 CP4 transition check
	A.3.7 IDN S-0-0144 Producer RTB word container
	A.3.8 IDN S-0-0145 Consumer RTB word container
	A.3.9 IDN S-0-0187 IDN-list of configurable data as producer
	A.3.10 IDN S-0-0188 IDN-list of configurable data as consumer
	A.3.11 IDN S-0-0328 Bit allocation of producer RTB word container
	A.3.12 IDN S-0-0329 Bit allocation of consumer RTB word container
	A.3.13 IDN S-0-0360 MDT data container A1
	A.3.14 IDN S-0-0361 MDT data container B1
	A.3.15 IDN S-0-0362 MDT data container A list index
	A.3.16 IDN S-0-0363 MDT data container B list index
	A.3.17 IDN S-0-0364 AT data container A1
	A.3.18 IDN S-0-0365 AT data container B1
	A.3.19 IDN S-0-0366 AT data container A list index
	A.3.20 IDN S-0-0367 AT data container B list index 
	A.3.21 IDN S-0-0368 Data container A pointer
	A.3.22 IDN S-0-0369 Data container B pointer
	A.3.23 IDN S-0-0370 MDT data container A/B configuration list
	A.3.24 IDN S-0-0371 AT data container A/B configuration list
	A.3.25 IDN S-0-0394 List IDN
	A.3.26 IDN S-0-0395 List index
	A.3.27 IDN S-0-0396 Number of list elements
	A.3.28 IDN S-0-0397 List segment
	A.3.29 IDN S-0-0398 IDN list of configurable real-time bits as producer
	A.3.30 IDN S-0-0399 IDN list of configurable real-time bits as consumer
	A.3.31 IDN S-0-0444 IDN-list of configurable data in the AT data container
	A.3.32 IDN S-0-0445 IDN-list of configurable data in the MDT data container
	A.3.33 IDN S-0-0450 MDT data container A2
	A.3.34 IDN S-0-0451 MDT data container A3
	A.3.35 IDN S-0-0452 MDT data container A4
	A.3.36 IDN S-0-0453 MDT data container A5
	A.3.37 IDN S-0-0454 MDT data container A6
	A.3.38 IDN S-0-0455 MDT data container A7
	A.3.39 IDN S-0-0456 MDT data container A8
	A.3.40 IDN S-0-0457 MDT data container A9
	A.3.41 IDN S-0-0458 MDT data container A10
	A.3.42 IDN S-0-0459 MDT data container B2
	A.3.43 IDN S-0-0480 AT data container A2
	A.3.44 IDN S-0-0481 AT data container A3
	A.3.45 IDN S-0-0482 AT data container A4
	A.3.46 IDN S-0-0483 AT data container A5
	A.3.47 IDN S-0-0484 AT data container A6
	A.3.48 IDN S-0-0485 AT data container A7
	A.3.49 IDN S-0-0486 AT data container A8
	A.3.50 IDN S-0-0487 AT data container A9
	A.3.51 IDN S-0-0488 AT data container A10
	A.3.52 IDN S-0-0489 AT data container B
	A.3.53 IDN S-0-0490 MDT data container A2 configuration list
	A.3.54 IDN S-0-0491 MDT data container A3 configuration list
	A.3.55 IDN S-0-0492 MDT data container A4 configuration list
	A.3.56 IDN S-0-0493 MDT data container A5 configuration list
	A.3.57 IDN S-0-0494 MDT data container A6 configuration list
	A.3.58 IDN S-0-0495 MDT data container A7 configuration list
	A.3.59 IDN S-0-0496 MDT data container A8 configuration list
	A.3.60 IDN S-0-0497 MDT data container A9 configuration list
	A.3.61 IDN S-0-0498 MDT data container A10 configuration list
	A.3.62 IDN S-0-0500 AT data container A2 configuration list
	A.3.63 IDN S-0-0501 AT data container A3 configuration list
	A.3.64 IDN S-0-0502 AT data container A4 configuration list
	A.3.65 IDN S-0-0503 AT data container A5 configuration list
	A.3.66 IDN S-0-0504 AT data container A6 configuration list
	A.3.67 IDN S-0-0505 AT data container A7 configuration list
	A.3.68 IDN S-0-0506 AT data container A8 configuration list
	A.3.69 IDN S-0-0507 AT data container A9 configuration list
	A.3.70 IDN S-0-0508 AT data container A10 configuration list
	A.3.71 IDN S-0-1000.0.1 Active SCP Classes
	A.3.72 IDN S-0-1000 SCP Type & Version 
	A.3.73 IDN S-0-1002 Communication cycle time
	A.3.74 IDN S-0-1003 Allowed MST losses in CP3/CP4 
	A.3.75 IDN S-0-1005 Minimum feedback processing time (t5)
	A.3.76 IDN S-0-1006 AT transmission starting time (t1)
	A.3.77 IDN S-0-1007 Synchronization time (Tsync)
	A.3.78 IDN S-0-1008 Command value valid time (t3)
	A.3.79 IDN S-0-1009 Device Control (C-DEV) offset in MDT
	A.3.80 IDN S-0-1010 Lengths of MDTs
	A.3.81 IDN S-0-1011 Device Status (S-DEV) offset in AT
	A.3.82 IDN S-0-1012 Lengths of ATs
	A.3.83 IDN S-0-1013 SVC offset in MDT
	A.3.84 IDN S-0-1014 SVC offset in AT
	A.3.85 IDN S-0-1015 Ring delay
	A.3.86 IDN S-0-1016 Slave delay (P/S)
	A.3.87 IDN S-0-1017 UC channel transmission time
	A.3.88 IDN S-0-1019 MAC address
	A.3.89 IDN S-0-1020.0.1 Current IP address
	A.3.90 IDN S-0-1020 IP address
	A.3.91 IDN S-0-1021.0.1 Current subnet mask
	A.3.92 IDN S-0-1021 Subnet mask
	A.3.93 IDN S-0-1022.0.1 Current gateway address
	A.3.94 IDN S-0-1022 Gateway address
	A.3.95 IDN S-0-1023 SYNC jitter
	A.3.96 IDN S-0-1024 SYNC delay measuring procedure command 
	A.3.97 IDN S-0-1026 Version of communication hardware
	A.3.98 IDN S-0-1027.0.1 Requested MTU 
	A.3.99 IDN S-0-1027.0.2 Effective MTU 
	A.3.100 IDN S-0-1028 Error counter MST-P/S
	A.3.101 IDN S-0-1031 Test pin assignment Port 1 & Port 2
	A.3.102 IDN S-0-1034 PHY error counter Port 1 & Port 2 
	A.3.103 IDN S-0-1035 Error counter Port 1 & Port 2 
	A.3.104 IDN S-0-1036 Inter Frame Gap
	A.3.105 IDN S-0-1037 Slave jitter
	A.3.106 IDN S-0-1039.0.1 Current active hostname
	A.3.107 IDN S-0-1039 Hostname
	A.3.108 IDN S-0-1040 Sub-device address
	A.3.109 IDN S-0-1041 AT Command value valid time (t9) 
	A.3.110 IDN S-0-1044 Device Control (C-DEV)
	A.3.111 IDN S-0-1045 Device Status
	A.3.112 IDN S-0-1047 Maximum Consumer Activation Time (t11)
	A.3.113 IDN S-0-1048 Activate network settings
	A.3.114 IDN S-0-1046 List of device addresses in device 
	A.3.115 IDN S-0-1050.x.1 Connection setup 
	A.3.116 IDN S-0-1050.x.2 Connection Number 
	A.3.117 IDN S-0-1050.x.3 Telegram assignment 
	A.3.118 IDN S-0-1050.x.4 Max. Length of Connection 
	A.3.119 IDN S-0-1050.x.5 Current length of connection 
	A.3.120 IDN S-0-1050.x.6 Configuration List 
	A.3.121 IDN S-0-1050.x.7 Assigned connection capability
	A.3.122 IDN S-0-1050.x.8 Connection Control
	A.3.123 IDN S-0-1050.x.10 Producer cycle time 
	A.3.124 IDN S-0-1050.x.11 Allowed Data Losses 
	A.3.125 IDN S-0-1050.x.12 Error Counter Data Losses 
	A.3.126 IDN S-0-1050.x.20 IDN Allocation of real-time bit 
	A.3.127 IDN S-0-1050.x.21 IDN Allocation of real-time bit 
	A.3.128 IDN S-0-1051 Image of connection setups
	A.3.129 IDN S-0-1060.x.1 Default configuration
	A.3.130 IDN S-0-1060.x.2 Configuration mask
	A.3.131 IDN S-0-1060.x.3 Maximum quantity of this connection capability
	A.3.132 IDN S-0-1060.x.4 Max. connection length of connection capability
	A.3.133 IDN S-0-1060.x.6 Configurable IDNs of connection capability
	A.3.134 IDN S-0-1060.x.7 Maximum processing time
	A.3.135 IDN S-0-1060.x.10 Minimum producer cycle time
	A.3.136 IDN S-0-1061 Maximum TSref-Counter
	A.3.137 IDN S-0-1080.x.02 Producer RTB list container
	A.3.138 IDN S-0-1080.x.03 IDN allocation of producer RTB list container
	A.3.139 IDN S-0-1080.x.04 Bit allocation of producer RTB list container
	A.3.140 IDN S-0-1081.x.02 Consumer RTB list container
	A.3.141 IDN S-0-1081.x.03 IDN allocation of consumer RTB list container
	A.3.142 IDN S-0-1081.x.04 Bit allocation of consumer RTB list container
	A.3.143 IDN S-0-1099.0.1 Test-IDN Control for SCP Conformity Purpose
	A.3.144 IDN S-0-1099.0.2 Test-IDN Container for SCP Conformity purpose
	A.3.145 IDN S-0-1100.0.1 Diagnostic counter sent SMP fragments 
	A.3.146 IDN S-0-1100.0.2 Diagnostic counter received SMP fragments
	A.3.147 IDN S-0-1100.0.3 Diagnostic counter discarded SMP fragments 
	A.3.148 IDN S-0-1101.x.1 SMP Container Data 
	A.3.149 IDN S-0-1101.x.2 List of session identifiers 
	A.3.150 IDN S-0-1101.x.3 List of session priorities 
	A.3.151 IDN S-0-1150.x.01 OVS Control (C-OVS) 
	A.3.152 IDN S-0-1150.x.02 OVS Status (S-OVS) 
	A.3.153 IDN S-0-1150.x.03 OVS Container 
	A.3.154 IDN S-0-1150.x.04 Sample time
	A.3.155 IDN S-0-1150.x.05 Phase shift 
	A.3.156 IDN S-0-1150.x.06 Configuration List OVS - IDNs 
	A.3.157 IDN S-0-1150.x.07 Configuration List OVS - Offset
	A.3.158 IDN S-0-1150.x.08 Configuration List OVS - Length
	A.3.159 IDN S-0-1150.x.09 Assigned Oversampling Capability 
	A.3.160 IDN S-0-1150.x.10 Number of Samples 
	A.3.161 IDN S-0-1151.x.01 Maximum number of samples
	A.3.162 IDN S-0-1151.x.02 Internal resolution
	A.3.163 IDN S-0-1151.x.03 Maximum quantity of this oversampling capability
	A.3.164 IDN S-0-1151.x.04 Minimum sample time
	A.3.165 IDN S-0-1151.x.06 Configurable IDNs of OVS capability
	A.3.166 IDN S-0-1151.x.07 Configurable IDNs of OVS Capability - Offset
	A.3.167 IDN S-0-1151.x.08 Configurable IDNs of OVS Capability - Length
	A.3.168 IDN S-0-1153 Amount of OVS Domains


	Annex B (normative)SCP – Classification
	B.1 General concept of profiling
	B.2 Function Groups related to the SCP
	B.2.1 FG SCP Identification
	B.2.2 FG Timing
	B.2.3 FG Telegram Setup
	B.2.4 FG Control
	B.2.5 FG Bus-Diagnosis
	B.2.6 FG Connection
	B.2.7 FG NRT
	B.2.8 FG MUX
	B.2.9 FG SMP
	B.2.10 FG RTB

	B.3 Type 19 communication classes
	B.3.1 General
	B.3.2 SCP_FixCFG
	B.3.3 SCP_FixCFG_0x02
	B.3.4 SCP_FixCFG_0x03
	B.3.5 SCP_VarCFGSCP_VarCfg is a basic class
	B.3.6 SCP_VarCFG_0x02
	B.3.7 SCP_VarCFG_0x03
	B.3.8 SCP_Sync
	B.3.9 SCP_Sync
	B.3.10 SCP_Sync_0x02
	B.3.11 SCP_Sync_0x03
	B.3.12 SCP_WD
	B.3.13 SCP_WD_0x02
	B.3.14 SCP_Diag
	B.3.15 SCP_RTB
	B.3.16 SCP_HP
	B.3.17 SCP_SMP
	B.3.18 SCP_Mux
	B.3.19 SCP_Ext_Mux
	B.3.20 SCP_NRT
	B.3.21 SCP_Sig
	B.3.22 SCP_ListSeg
	B.3.23 SCP_IPS
	B.3.24 SCP_Cap
	B.3.25 SCP_RTBListProd
	B.3.26 SCP_RTBListCons
	B.3.27 SCP_SysTime
	B.3.28 SCP_RTBWordProd
	B.3.29 SCP_RTBWordCons
	B.3.30 SCP_SafetyCon
	B.3.31 SCP_OvS_Basic
	B.3.32 SCP_NRTPC
	B.3.33 SCP_Cyc


	Annex C (normative) GDP (Generic Device Profile)
	C.1 General
	C.2 Function Groups
	C.2.1 Function Group Diagnosis
	C.2.2 Function Group Archiving
	C.2.3 Function Group Administration
	C.2.5 Function Group State machine
	C.2.6 Function Group Time
	C.2.7 Function Group Conformance Test GDP

	C.3 Classification
	C.3.1 General
	C.3.2 GDP_Basic
	C.3.3 GDP_DiagT
	C.3.4 GDP_DiagTAdv
	C.3.5 GDP_LNg
	C.3.6 GDP_PWD
	C.3.7 GDP_Id
	C.3.8 GDP_Rev
	C.3.9 GDP_QA
	C.3.10 GDP_CKs
	C.3.11 GDP_CKsUser
	C.3.12 GDP_StM
	C.3.13 GDP_BKP
	C.3.14 GDP_BKPAdv
	C.3.15 GDP_RST
	C.3.16 GDP_CIPSafetyDev

	C.4 List of all GPD related IDNs
	C.4.1 IDN specification
	C.4.2 Identification numbers in numerical orders
	C.4.3 Detailed specification of communication-related IDNs

	Bibliography
	Figures
	Figure 1 – Example of offsets within MDT payload
	Figure 2 – Example of Offsets within AT payload
	Figure 3 – Flow of application data
	Figure 4 – Telegram assignment and connection length
	Figure 5 – Connection control state machine producer
	Figure 6 – Connection control state machine consumer
	Figure 7 – Communication phase (CP) state machine
	Figure 8 – CPSwitch state machine master
	Figure 9 – CPSwitch state machine of the slave
	Figure 10 – Address allocation with line
	Figure 11 – Address allocation with ring
	Figure 12 – Address allocation with interrupted ring
	Figure 13 – Ring topology with P&S channel
	Figure 14 – Line topology with P channel (as example)
	Figure 15 – Block diagram of a slave
	Figure 16 – Topology conditions of a slave
	Figure 17 – Addressing of multi-slave device
	Figure 18 – Multi-slave device in ring topology or not last in line topology
	Figure 19 – Multi-slave device as last in line topology
	Figure 20 – Multi-slave device in line (left)
	Figure 21 – Multi-slave device in line (right)
	Figure 22 – Multi-slave device in ring
	Figure 23 – Topology state machine of a slave
	Figure 24 – Ring without break
	Figure 25 – Ring break
	Figure 26 – Ring break on master
	Figure 27 – Recovery of P channel (1)
	Figure 28 – Recovery of P channel (2)
	Figure 29 – Recovery of S channel (1)
	Figure 30 – Recovery of S channel (2)
	Figure 31 – Communication phase and hot-plug state machine
	Figure 32 – Service channel handling diagram
	Figure 33 – Communication step proceeding diagram
	Figure 34 – State machine for procedure command execution
	Figure 35 – Interaction of procedure command control and acknowledgement
	Figure 36 – Procedure command execution without interrupt
	Figure 37 – Procedure command execution with interrupt
	Figure 38 – Procedure command execution with error message
	Figure 39 – Type 19 Time Transmission
	Figure 40 – Data container configuration without acknowledge (slave)
	Figure 41 – Data container configuration with acknowledge (slave)
	Figure 42 – Processing of list index in the MDT data
	Figure 43 – Structure of extended data container
	Figure 44 – Transport container
	Figure 45 – UML Sequence Diagram: Multiplexing of two sessions (Example)
	Figure 46 – Oversampling overview
	Figure 47 – Oversampling timing input (producer)
	Figure 48 – Oversampling timing output (consumer)
	Figure 49 – Oversampling state machine
	Figure 50 – Telegram timing reference
	Figure 51 – Calculation of telegram length
	Figure 52 – Calculation of t1
	Figure 53 – Determination of UC channel
	Figure 54 – Timing diagram of CP0
	Figure 55 – Timing diagram of CP1 and CP2 with 2 MDT, 2AT and UC channel
	Figure 56 – Timing diagram of CP1 and CP2 with 4 MDT, 4 AT and UC channel
	Figure 57 – Timing diagram of CP1 and CP2 with 2 MDT, UC channel and 2 AT
	Figure 58 – Timing diagram of CP1 and CP2 with 4 MDT, UC channel and 4 AT
	Figure 59 – Telegram sequence
	Figure 60 – The two defined positions of the UC channel.
	Figure 61 – First and last transmit during UC channel
	Figure 62 – Activated and deactivated collision buffer
	Figure 63 – Time response of store and forward method
	Figure 64 – Cut through forwarding
	Figure 65 – Ethernet frame with payload
	Figure 66 – Unhealed broken ring
	Figure 67 – Broken ring with Type 19 slave in between
	Figure 68 – S/IP busy response
	Figure 69 – Client connection
	Figure 70 – Server connection
	Figure 71 – S/IP asynchronous request
	Figure 72 – S/IP PDU
	Figure 73 – S/IP error response
	Figure 74 – UDP Browsing
	Figure 75 – Sequence of setting a new network configuration on one device using UDP
	Figure 76 – UDP Identification
	Figure 77 – Usage UDP reset request
	Figure 78 – Sequence for watchdog trigger service and client application timeout
	Figure 79 – Synchronization timing
	Figure 80 – Synchronization trigger
	Figure 81 – Timing of TSref with ring and line
	Figure 82 – Timing of TSref with interrupted ring
	Figure 83 – Determination of the SYNC delay time
	Figure 84 – Definition of TSref
	Figure 85 – Timing with different cycle times
	Figure 86 – Timing with the same cycle times
	Figure 87 – Synchronous application data processing
	Figure 88 – Cyclic application data processing
	Figure 89 – Non-synchronous application data processing
	Figure A.1 – IDN name structure
	Figure A.2 – Unit structure
	Figure A.3 – Structure of IDN operation data with variable length
	Figure A.4 – Example of synchronization timing with different producer cycles
	Figure A.5 – Definition of MDT length
	Figure A.6 – Lengths of MDTs (example)
	Figure A.7 – Definition of AT length
	Figure A.8 – Lengths of ATs (example)
	Figure A.9 – Structure of MAC address
	Figure A.10 – Structure of IP address
	Figure A.11 – Structure of subnet mask
	Figure A.12 – Structure of gateway address
	Figure A.13 – Structure of List of Sub-device addresses
	Figure A.14 – Definition of connection length
	Figure A.15 – Synchronization with ring
	Figure A.16 – Configuration example
	Figure B.1 – Technical Profiling in Type 19
	Figure C.1 – State machine without class GDP_StM
	Figure C.2 – State machine without class GDP_StM
	Figure C.3 – Password State Machine
	Figure C.4 – Structure of Date information
	Figure C.5 – Structure of QA date information
	Figure C.6 – Structure of Service date information
	Figure C.7 – Structure of Calibration date information
	Figure C.8 – Structure of Calibration due date information
	Figure C.9 – Mapping of data into the InputData and OutputData container

	Tables
	Table 1 – Ethernet DLPDU identification
	Table 2 – Data structure in a DLPDU
	Table 3 – DLPDU payload header
	Table 4 – DLPDU type
	Table 5 – MDT header
	Table 6 – MDT header to be considered by the slave
	Table 7 – MDT phase
	Table 8 – MDT0 structure in CP0
	Table 9 – Communication version
	Table 10 – MDT0 in CP1 and CP2 (topology indices 0 to 127)
	Table 11 – MDT1 in CP1 and CP2 (topology indices 128 to 255)
	Table 12 – MDT2 in CP1 and CP2 (topology indices 256 to 383)
	Table 13 – MDT3 in CP1 and CP2 (topology indices 384 to 511)
	Table 14 – MDT data field
	Table 15 – MDT hot-plug field
	Table 16 – HP address in MDT-HP field
	Table 17 – HP control field (in HP0 and HP1)
	Table 18 – Extended Field (EF)
	Table 19 – MDT service channel field
	Table 20 – MDT SVC (for each slave)
	Table 21 – SVC control word (DLL)
	Table 22 – MDT device control
	Table 23 – MDT application data
	Table 24 – Device control field (C-DEV)
	Table 25 – AT MST header
	Table 26 – AT header fields to be considered by the slave
	Table 27 – AT0 structure in CP0
	Table 28 – Topology address in AT0-CP0
	Table 29 – AT0 in CP1 and CP2 (topology indices 0 to 127)
	Table 30 – AT1 in CP1 and CP2 (topology indices 128 to 255)
	Table 31 – AT2 in CP1 and CP2 (topology indices 256 to 383)
	Table 32 – AT3 in CP1 and CP2 (topology indices 384 to 511)
	Table 33 – AT data field
	Table 34 – AT hot-plug field in HP0 and HP1
	Table 35 – HP address in AT-HP field
	Table 36 – HP status field (in HP0 and HP1)
	Table 37 – AT service channel field
	Table 38 – AT SVC (for each slave)
	Table 39 – AT SVC status description (DLL)
	Table 40 – AT device status
	Table 41 – AT connection data
	Table 42 – Device status field
	Table 43 – Structure of the connection
	Table 44 – Connection control (C-CON)
	Table 45 – Connection control combinations
	Table 46 – States of the producer state machine
	Table 47 – States of the producer sub-state machine
	Table 48 – Producer transitions
	Table 49 – States of the consumer state machine
	Table 50 – States of the consumer sub-state machine
	Table 51 – Consumer transitions
	Table 52 – MDT hot-plug field in CP3 and after ring recovery
	Table 53 – Transitions of CP state machine
	Table 54 – States of master CPSwitch state machine
	Table 55 – Transitions of master CPSwitch state machine
	Table 56 – States of slave CPSwitch state machine
	Table 57 – Transitions of slave CPSwitch state machine
	Table 58 – Transitions of slave CPSwitch state machine (transitions with warning)
	Table 59 – Transitions of slave CPSwitch state machine (transitions with error)
	Table 60 – Diagnostics of CPS state machine slave
	Table 61 – Determination of the topology indices (1)
	Table 62 – Determination of the topology indices (2)
	Table 63 – Determination of the topology indices (3)
	Table 64 – Topology status of multi-slave device
	Table 65 – Topology settings of multi-slave device
	Table 66 – States of Topology state machine of slave
	Table 67 – Transitions of Topology state machine
	Table 68 – Transitions of Topology state machine (transitions with warning)
	Table 69 – Transitions of Topology state machine (transitions with error)
	Table 70 – States of HP state machine 
	Table 71 – MDT hot-plug field in HP0 
	Table 72 – MDT hot-plug field in HP1 
	Table 73 – AT hot-plug field in HP1 
	Table 74 – Transitions of HP state machine 
	Table 75 – AT hot-plug field in HP1 (error) 
	Table 76 – Condition for modifying data block elements
	Table 77 – List of data block element and step numbers
	Table 78 – SVC channel evaluation
	Table 79 – Reaction to handshake timeout
	Table 80 – Reaction to error message
	Table 81 – Error messages
	Table 82 – Structure of Procedure command control
	Table 83 – Procedure command acknowledgment (data status)
	Table 84 – List of valid standard data container combinations
	Table 85 – Example of IDN and bit allocation of RTB container
	Table 86 – Structure of the Session Control Header
	Table 87 – Lists in S-0-1101.7.x
	Table 88 – States of the oversampling state machine
	Table 89 – Transitions of the oversampling state machine
	Table 90 – Parameter for timing calculation
	Table 91 – Default values of CP1/2 (case 1)
	Table 92 – Default values of CP1/2 (case 2)
	Table 93 – Structure of port/MAC table
	Table 94 – Insertion of entry
	Table 95 – Update of entries
	Table 96 – Slave collision buffer
	Table 97 – Physical topology Master (CP0)
	Table 98 – Physical topology Master (CP 1-4)
	Table 99 – Definition of data types
	Table 100 – Overview on IP-based protocols
	Table 101 – Message Types
	Table 102 – User-specific Message Types
	Table 103 – Common error codes
	Table 104 – Nameplate IDs
	Table 105 – IPS classes
	Table 106 – Class TCP Basic
	Table 107 – Class UDP Basic
	Table 108 – Class Device Management
	Table 109 – Explore & IP Configuration Services
	Table 110 – Class Type 19 Parameter Access
	Table 111 – SCP specific status codes
	Table 112 – Overview on diagnosis classes
	Table A.1 – Data block structure
	Table A.2 – Parameter structure
	Table A.3 – Element 3 of IDNs
	Table A.4 – Valid combinations of the display formats
	Table A.5 – Example of the structure of an IDN-list
	Table A.6 – Data status structure
	Table A.7 – List of relevant communication-related IDNs
	Table A.8 – Attributes for IDN S-0-0014
	Table A.9 – Structure of interface status
	Table A.10 – Attributes for IDN S-0-0021
	Table A.11 – Attributes for IDN S-0-0022
	Table A.12 – Attributes for IDN S-0-0026
	Table A.13 – Attributes for IDN S-0-0027
	Table A.14 – Attributes for IDN S-0-0127
	Table A.15 – Attributes for IDN S-0-0128
	Table A.16 – Attributes for IDN S-0-0144
	Table A.17 – Attributes for IDN S-0-0027
	Table A.18 – Attributes for IDN S-0-0187
	Table A.19 – Attributes for IDN S-0-0188
	Table A.20 – Attributes for IDN S-0-0328
	Table A.21 – Attributes for IDN S-0-0329
	Table A.22 – Attributes for IDN S-0-0360
	Table A.23 – Attributes for IDN S-0-0361
	Table A.24 – Attributes for IDN S-0-0362
	Table A.25 – List index of MDT data container A
	Table A.26 – Attributes for IDN S-0-0363
	Table A.27 – List index of MDT data container B
	Table A.28 – Attributes for IDN S-0-0364
	Table A.29 – Attributes for IDN S-0-0365
	Table A.30 – Attributes for IDN S-0-0366
	Table A.31 – List index of AT data container A
	Table A.32 – Attributes for IDN S-0-0367
	Table A.33 – List index of AT data container B
	Table A.34 – Attributes for IDN S-0-0368
	Table A.35 – Data container A pointer structure
	Table A.36 – Attributes for IDN S-0-0369
	Table A.37 – Data container B pointer structure
	Table A.38 – Attributes for IDN S-0-0370
	Table A.39 – Attributes for IDN S-0-0371
	Table A.40 – Attributes for IDN S-0-0394
	Table A.41 – Attributes for IDN S-0-0395
	Table A.42 – Attributes for IDN S-0-0396
	Table A.43 – Attributes for IDN S-0-0397
	Table A.44 – Attributes for IDN S-0-0398
	Table A.45 – Attributes for IDN S-0-0399
	Table A.46 – Attributes for IDN S-0-0444
	Table A.47 – Attributes for IDN S-0-0445
	Table A.48 – Attributes for IDN S-0-0450
	Table A.49 – Attributes for IDN S-0-0451
	Table A.50 – Attributes for IDN S-0-0452
	Table A.51 – Attributes for IDN S-0-0453
	Table A.52 – Attributes for IDN S-0-0454
	Table A.53 – Attributes for IDN S-0-0455
	Table A.54 – Attributes for IDN S-0-0456
	Table A.55 – Attributes for IDN S-0-0457
	Table A.56 – Attributes for IDN S-0-0458
	Table A.57 – Attributes for IDN S-0-0459
	Table A.58 – Attributes for IDN S-0-0480
	Table A.59 – Attributes for IDN S-0-0481
	Table A.60 – Attributes for IDN S-0-0482
	Table A.61 – Attributes for IDN S-0-0483
	Table A.62 – Attributes for IDN S-0-0484
	Table A.63 – Attributes for IDN S-0-0485
	Table A.64 – Attributes for IDN S-0-0486
	Table A.65 – Attributes for IDN S-0-0487
	Table A.66 – Attributes for IDN S-0-0488
	Table A.67 – Attributes for IDN S-0-0489
	Table A.68 – Attributes for IDN S-0-0490
	Table A.69 – Attributes for IDN S-0-0491
	Table A.70 – Attributes for IDN S-0-0492
	Table A.71 – Attributes for IDN S-0-0493
	Table A.72 – Attributes for IDN S-0-0494
	Table A.73 – Attributes for IDN S-0-0495
	Table A.74 – Attributes for IDN S-0-0496
	Table A.75 – Attributes for IDN S-0-0497
	Table A.76 – Attributes for IDN S-0-0498
	Table A.77 – Attributes for IDN S-0-0500
	Table A.78 – Attributes for IDN S-0-0501
	Table A.79 – Attributes for IDN S-0-0502
	Table A.80 – Attributes for IDN S-0-0503
	Table A.81 – Attributes for IDN S-0-0504
	Table A.82 – Attributes for IDN S-0-0505
	Table A.83 – Attributes for IDN S-0-0506
	Table A.84 – Attributes for IDN S-0-0507
	Table A.85 – Attributes for IDN S-0-0508
	Table A.86 – Attributes of IDN S-0-1000.0.1
	Table A.87 – Attributes of IDN S-0-1000
	Table A.88 – SCP type and version
	Table A.89 – Attributes of IDN S-0-1002
	Table A.90 – Attributes of IDN S-0-1003
	Table A.91 – Attributes of IDN S-0-1005
	Table A.92 – Attributes of IDN S-0-1006
	Table A.93 – Attributes for IDN S-0-1007
	Table A.94 – Attributes for IDN S-0-1008
	Table A.95 – Attributes of IDN S-0-1009
	Table A.96 – C-DEV Offset in MDT
	Table A.97 – Attributes of IDN S-0-1010
	Table A.98 – Attributes of IDN S-0-1011
	Table A.99 – S-DEV Offset in AT
	Table A.100 – Attributes of IDN S-0-1012
	Table A.101 – Attributes of IDN S-0-1013
	Table A.102 – SVC Offset in MDT
	Table A.103 – Attributes of IDN S-0-1014
	Table A.104 – SVC Offset in AT
	Table A.105 – Attributes of IDN S-0-1015
	Table A.106 – Attributes of IDN S-0-1016
	Table A.107 – Attributes of IDN S-0-1017
	Table A.108 – Attributes of IDN S-0-1019
	Table A.109 – Attributes of IDN S-0-1020.0.1
	Table A.110 – Attributes of IDN S-0-1020
	Table A.111 – Attributes of IDN S-0-1021.0.1
	Table A.112 – Attributes of IDN S-0-1021
	Table A.113 – Attributes of IDN S-0-1022.0.1
	Table A.114 – Attributes of IDN S-0-1022
	Table A.115 – Attributes of IDN S-0-1023
	Table A.116 – Attributes of IDN S-0-1024
	Table A.117 – Attributes of IDN S-0-1026
	Table A.118 – Attributes of IDN S-0-1027.0.1
	Table A.119 – Upper and lower Limit of MTU
	Table A.120 – Attributes of IDN S-0-1027.0.2
	Table A.121 – Attributes of IDN S-0-1028
	Table A.122 – Attributes of IDN S-0-1031
	Table A.123 – Structure of test pin assignment Port 1 & Port 2
	Table A.124 – Selectable output signals
	Table A.125 – Attributes of IDN S-0-1035
	Table A.126 – Coding of PHY errors
	Table A.127 – Attributes of IDN S-0-1035
	Table A.128 – Checking of MAC telegrams
	Table A.129 – Attributes of IDN S-0-1036
	Table A.130 – Attributes of IDN S-0-1037
	Table A.131 – Attributes of IDN S-0-1039.0.1
	Table A.132 – Attributes of IDN S-0-1039
	Table A.133 – Attributes of IDN S-0-1040
	Table A.134 – Attributes of IDN S-0-1041
	Table A.135 – Attributes of IDN S-0-1044
	Table A.136 – Device control field (C-DEV)
	Table A.137 – Attributes of IDN S-0-1045
	Table A.138 – Device status field
	Table A.139 – Attributes of IDN S-0-1047
	Table A.140 – Attributes of IDN S-0-1048
	Table A.141 – Attributes of IDN S-0-1046
	Table A.142 – Attributes of IDN S-0-1050.x.1
	Table A.143 – Connection setup
	Table A.144 – Attributes of IDN S-0-1050.x.2
	Table A.145 – Attributes of IDN S-0-1050.x.3
	Table A.146 – Structure of telegram assignment
	Table A.147 – Attributes of IDN S-0-1050.x.4
	Table A.148 – Attributes of IDN S-0-1050.x.5
	Table A.149 – Attributes of IDN S-0-1050.x.6
	Table A.150 – Attributes of IDN S-0-1050.x.7
	Table A.151 – Attributes of IDN S-0-1050.x.8
	Table A.152 – Attributes of IDN S-0-1050.x.10
	Table A.153 – Attributes of IDN S-0-1050.x.11
	Table A.154 – Attributes of IDN S-0-1050.x.12
	Table A.155 – Attributes of IDN S-0-1050.x.20
	Table A.156 – Attributes of IDN S-0-1050.x.21
	Table A.157 – Attributes of IDN S-0-1051
	Table A.158 – Attributes of IDN S-0-1060.x.01
	Table A.159 – Attributes of IDN S-0-1060.x.02
	Table A.160 – Attributes of IDN S-0-1060.x.03
	Table A.161 – Attributes of IDN S-0-1060.x.04
	Table A.162 – Attributes of IDN S-0-1060.x.06
	Table A.163 – Attributes of IDN S-0-1060.x.07
	Table A.164 – Attributes of IDN S-0-1060.x.10
	Table A.165 – Attributes of IDN S-0-1061
	Table A.166 – Attributes of IDN S-0-1080.x.02
	Table A.167 – Attributes of IDN S-0-1080.x.03
	Table A.168 – Attributes of IDN S-0-1080.x.04
	Table A.169 – Attributes of IDN S-0-1081.x.02
	Table A.170 – Attributes of IDN S-0-1081.x.03
	Table A.171 – Attributes of IDN S-0-1081.x.04
	Table A.172 – Attributes of IDN S-0-1099.0.1
	Table A.173 – Structure of Test-IDN control
	Table A.174 – Attributes of IDN S-0-1099.0.2
	Table A.175 – Attributes of IDN S-0-1100.0.1
	Table A.176 – Attributes of IDN S-0-1100.0.2
	Table A.177 – Attributes of IDN S-0-1100.0.3
	Table A.178 – Attributes of IDN S-0-1101.x.1
	Table A.179 – Attributes of IDN S-0-1101.x.2
	Table A.180 – Attributes of IDN S-0-1101.x.3
	Table A.181 – Attributes of IDN S-0-1150.x.01
	Table A.182 – OVS Control structure
	Table A.183 – Attributes of IDN S-0-1150.x.02
	Table A.184 – OVS Status structure
	Table A.185 – Attributes of IDN S-0-1150.x.03
	Table A.186 – Configuration example
	Table A.187 – Attributes of IDN S-0-1150.x.04
	Table A.188 – Attributes of IDN S-0-1150.x.05
	Table A.189 – Attributes of IDN S-0-1150.x.06
	Table A.190 – Attributes of IDN S-0-1150.x.07
	Table A.191 – Attributes of IDN S-0-1150.x.08
	Table A.192 – Attributes of IDN S-0-1150.x.09
	Table A.193 – Attributes of IDN S-0-1150.x.10
	Table A.194 – Attributes of IDN S-0-1151.x.01
	Table A.195 – Attributes of IDN S-0-1151.x.02
	Table A.196 – Attributes of IDN S-0-1151.x.03
	Table A.197 – Attributes of IDN S-0-1151.x.04
	Table A.198 – Attributes of IDN S-0-1151.x.06
	Table A.199 – Attributes of IDN S-0-1151.x.07
	Table A.200 – Attributes of IDN S-0-1151.x.08
	Table A.201 – Attributes of IDN S-0-1151.x.08
	Table C.1 – Type 19 LED
	Table C.2 – SDx LED
	Table C.3 – List of relevant communication-related IDNs
	Table C.4 – Attributes of IDN S-0-0000
	Table C.5 – Attributes of IDN S-0-0017
	Table C.6 – Attributes of IDN S-0-0025
	Table C.7 – Attributes of IDN S-0-0095
	Table C.8 – Attributes of IDN S-0-0099
	Table C.9 – Attributes of IDN S-0-0192
	Table C.10 – Attributes of IDN S-0-0262
	Table C.11 – Attributes of IDN S-0-0263
	Table C.12 – Attributes of IDN S-0-0264
	Table C.13 – Attributes of IDN S-0-0265
	Table C.14 – Language codes
	Table C.15 – Attributes of IDN S-0-0266
	Table C.16 – Attributes of IDN S-0-0267
	Table C.17 – States of the password state machine
	Table C.18 – Transitions of the password state machine
	Table C.19 – Changing the password
	Table C.20 – Attributes of IDN S-0-0269
	Table C.21 – Structure of storage mode
	Table C.22 – Attributes of IDN S-0-0270
	Table C.23 – Attributes of IDN S-0-0279
	Table C.24 – Attributes of IDN S-0-0293
	Table C.25 – Attributes of IDN S-0-0326.x.00
	Table C.26 – Attributes of IDN S-0-0327.x.00
	Table C.27 – Attributes of IDN S-0-0390
	Table C.28 – Prioritization of diagnostic events
	Table C.29 – Transitions of the password state machine
	Table C.30 – Attributes of IDN S-0-0420
	Table C.31 – Attributes of IDN S-0-0422
	Table C.32 – Attributes of IDN S-0-0423
	Table C.33 – Attributes of IDN S-0-0425
	Table C.34 – Structure of the sub-device state machine control
	Table C.35 – Attributes of IDN S-0-0531
	Table C.36 – Attributes of IDN S-0-1300.x.1
	Table C.37 – Attributes of IDN S-0-1300.x.2
	Table C.38 – Attributes of IDN S-0-1300.x.3
	Table C.39 – Vendor code
	Table C.40 – Attributes of IDN S-0-1300.x.4
	Table C.41 – Attributes of IDN S-0-1300.x.5
	Table C.42 – Attributes of IDN S-0-1300.x.6
	Table C.43 – Attributes of IDN S-0-1300.x.7
	Table C.44 – Attributes of IDN S-0-1300.x.8
	Table C.45 – Attributes of IDN S-0-1300.x.9
	Table C.46 – Attributes of IDN S-0-1300.x.10
	Table C.47 – Attributes of IDN S-0-1300.x.11
	Table C.48 – Attributes of IDN S-0-1300.x.12
	Table C.49 – Attributes of IDN S-0-1300.x.13
	Table C.50 – Attributes of IDN S-0-1300.x.14
	Table C.51 – Attributes of IDN S-0-1300.x.20
	Table C.52 – Attributes of IDN S-0-1300.x.21
	Table C.53 – Attributes of IDN S-0-1300.x.22
	Table C.54 – Attributes of IDN S-0-1300.x.23
	Table C.55 – Attributes of IDN S-0-1301
	Table C.56 – Structure of GDP classes & version
	Table C.57 – Attributes of IDN S-0-1302.x.1
	Table C.58 – Coding of S-1302.x.01
	Table C.59 – Attributes of IDN S-0-1302.x.2
	Table C.60 – Attributes of IDN S-0-1302.x.3
	Table C.61 – Attributes of IDN S-0-1303.0.1
	Table C.62 – Attributes of IDN S-0-1303.0.2
	Table C.63 – Coding of S-1303.0.02
	Table C.64 – Attributes of IDN S-0-1303.0.3
	Table C.65 – Coding of S-1303.0.2
	Table C.66 – Attributes of IDN S-0-1303.0.10
	Table C.67 – Attributes of IDN S-0-1303.0.11
	Table C.68 – Attributes of IDN S-0-1303.0.12
	Table C.69 – Attributes of IDN S-0-1305.0.1
	Table C.70 – Structure of Type 19 time
	Table C.71 – Attributes of IDN S-0-1305.0.2
	Table C.72 – Attributes of IDN S-0-1310
	Table C.73 – Attributes of IDN S-0-1350
	Table C.74 – Attributes of IDN S-0-1310
	Table C.75 – Structure of Test IDN Diagnostic Event 
	Table C.76 – Status codes with the diagnosis class "operational state"
	Table C.77 – Status codes with the diagnosis class "procedure command specific state"


	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	1.1 Généralités
	1.2 Spécifications
	1.3 Procédures
	1.4 Applicabilité
	1.5 Conformité

	2 Références normatives
	3 Termes, définitions, symboles, acronymes, abréviations et conventions
	3.1 Termes et définitions du modèle de référence
	3.2 Termes et définitions supplémentaires de Type 19
	3.3 Symboles
	3.4 Acronymes et abréviations
	3.5 Conventions supplémentaires

	4 Présentation du protocole DL
	4.1 Présentation générale
	4.2 Identification DLPDU générale
	4.3 Structure DLPDU générale
	4.4 En-tête de DLPDU
	4.5 DLPDU MDT
	4.6 DLPDU AT
	4.7 Mécanismes des connexions

	5 Gestion de DL
	5.1 Présentation générale
	5.2 Initialisation d’une transmission cyclique
	5.3 Topologies de réseau
	5.4 Redondance de la communication RT avec topologie en anneau
	5.5 Procédure de connexion à chaud
	5.6 Procédures d'état

	6 Méthodes de transmission de données
	6.1 Présentation générale
	6.2 Voie de service (SVC)
	6.3 Canal RT
	6.4 Transmission et activation de l'heure de Type 19
	6.5 Multiplexage des données en temps réel avec conteneurs de données
	6.6 Traitement des bits en temps réel
	6.7 SMP
	6.8 Suréchantillonnage

	7 Temporisation de transmission de télégramme et traitement DLPDU
	7.1 Mécanismes de communication
	7.2 Synchronisation
	7.3 Méthodes de traitement des données de connexion

	8 Traitement et contrôle d'erreur de communication
	8.1 Télégrammes invalides
	8.2 Réponse à une défaillance de télégrammes MDT et AT
	8.3 Compteurs d'erreurs dans l'esclave
	8.4 Codes d'état du profil de communication de Type 19 (SCP)
	8.5 Priorité des classes de diagnostic

	Annexe A (normative) IDN – Numéros d'identification
	A.1 Spécification des IDN
	A.1.1 Introduction
	A.1.2 Elément 1: structure d'un IDN
	A.1.3 Elément 2: Structure de nom
	A.1.4 Elément 3: structure d’attribut
	A.1.5 Elément 4: structure d'unité
	A.1.6 Elément 5: structure de valeur minimale
	A.1.7 Elément 6: structure de valeur maximale
	A.1.8 Elément 7: structure des données d'exploitation
	A.1.9 Structure de l'état des données

	A.2 Numéros d'identification par ordres numériques
	A.3 Spécification détaillée des IDN de communication
	A.3.1 IDN S-0-0014 Etat d'interface
	A.3.2 IDN S-0-0021 Liste des IDN de données d'exploitation invalides pour CP2
	A.3.3 IDN S-0-0026 Affectation des IDN de conteneur de mots RTB du producteur
	A.3.4 IDN S-0-0027 Affectation des IDN de conteneur de mots RTB du consommateur
	A.3.5 IDN S-0-0127 Contrôle de transition CP3
	A.3.6 IDN S-0-0128 Contrôle de transition CP4
	A.3.7 IDN S-0-0144 Conteneur de mots RTB du producteur
	A.3.8 IDN S-0-0145 Conteneur de mots RTB du consommateur
	A.3.9 IDN S-0-0187 Liste des IDN de données configurables en tant que producteur
	A.3.10 IDN S-0-0188 Liste des IDN de données configurables en tant que consommateur
	A.3.11 IDN S-0-0328 Affectation de bits de conteneur de mots RTB du producteur
	A.3.12 IDN S-0-0329 Affectation de bits de conteneur de mots RTB du consommateur
	A.3.13 IDN S-0-0360 Conteneur A1 de données MDT
	A.3.14 IDN S-0-0361 Conteneur B1 de données MDT
	A.3.15 IDN S-0-0362 Index de liste de conteneurs A de données MDT
	A.3.16 IDN S-0-0363 Index de liste de conteneurs B de données MDT
	A.3.17 IDN S-0-0364 Conteneur A1 de données AT
	A.3.18 IDN S-0-0365 Conteneur B1 de données AT
	A.3.19 IDN S-0-0366 Index de liste de conteneurs A de données AT
	A.3.20 IDN S-0-0367 Index de liste de conteneurs B de données AT
	A.3.21 IDN S-0-0368 Pointeur de conteneur A de données
	A.3.22 IDN S-0-0369 Pointeur de conteneur B de données
	A.3.23 IDN S-0-0370 Liste de configuration de conteneurs A/B de données MDT
	A.3.24 IDN S-0-0371 Liste de configuration de conteneurs A/B de données AT
	A.3.25 IDN S-0-0394 Liste des IDN
	A.3.26 IDN S-0-0395 Index de liste
	A.3.27 IDN S-0-0396 Nombre d'éléments de liste
	A.3.28 IDN S-0-0397 Segment de liste
	A.3.29 IDN S-0-0398 Liste des IDN de bits en temps réel configurables en tant que producteur
	A.3.30 IDN S-0-0399 Liste des IDN de bits en temps réel configurables en tant que consommateur
	A.3.31 IDN S-0-0444 Liste des IDN de données configurables dans le conteneur de données AT
	A.3.32 IDN S-0-0445 Liste des IDN de données configurables dans le conteneur de données MDT
	A.3.33 IDN S-0-0450 Conteneur A2 de données MDT
	A.3.34 IDN S-0-0451 Conteneur A3 de données MDT
	A.3.35 IDN S-0-0452 Conteneur A4 de données MDT
	A.3.36 IDN S-0-0453 Conteneur A5 de données MDT
	A.3.37 IDN S-0-0454 Conteneur A6 de données MDT
	A.3.38 IDN S-0-0455 Conteneur A7 de données MDT
	A.3.39 IDN S-0-0456 Conteneur A8 de données MDT
	A.3.40 IDN S-0-0457 Conteneur A9 de données MDT
	A.3.41 IDN S-0-0458 Conteneur A10 de données MDT
	A.3.42 IDN S-0-0459 Conteneur B2 de données MDT
	A.3.43 IDN S-0-0480 Conteneur A2 de données AT
	A.3.44 IDN S-0-0481 Conteneur A3 de données AT
	A.3.45 IDN S-0-0482 Conteneur A4 de données AT
	A.3.46 IDN S-0-0483 Conteneur A5 de données AT
	A.3.47 IDN S-0-0484 Conteneur A6 de données AT
	A.3.48 IDN S-0-0485 Conteneur A7 de données AT
	A.3.49 IDN S-0-0486 Conteneur A8 de données AT
	A.3.50 IDN S-0-0487 Conteneur A9 de données AT
	A.3.51 IDN S-0-0488 Conteneur A10 de données AT
	A.3.52 IDN S-0-0489 Conteneur B de données AT
	A.3.53 IDN S-0-0490 Liste de configuration de conteneurs A2 de données MDT
	A.3.54 IDN S-0-0491 Liste de configuration de conteneurs A3 de données MDT
	A.3.55 IDN S-0-0492 Liste de configuration de conteneurs A4 de données MDT
	A.3.56 IDN S-0-0493 Liste de configuration de conteneurs A5 de données MDT
	A.3.57 IDN S-0-0494 Liste de configuration de conteneurs A6 de données MDT
	A.3.58 IDN S-0-0495 Liste de configuration de conteneurs A7 de données MDT
	A.3.59 IDN S-0-0496 Liste de configuration de conteneurs A8 de données MDT
	A.3.60 IDN S-0-0497 Liste de configuration de conteneurs A9 de données MDT
	A.3.61 IDN S-0-0498 Liste de configuration de conteneurs A10 de données MDT
	A.3.62 IDN S-0-0500 Liste de configuration de conteneurs A2 de données AT
	A.3.63 IDN S-0-0501 Liste de configuration de conteneurs A3 de données AT
	A.3.64 IDN S-0-0502 Liste de configuration de conteneurs A4 de données AT
	A.3.65 IDN S-0-0503 Liste de configuration de conteneurs A5 de données AT
	A.3.66 IDN S-0-0504 Liste de configuration de conteneurs A6 de données AT
	A.3.67 IDN S-0-0505 Liste de configuration de conteneurs A7 de données AT
	A.3.68 IDN S-0-0506 Liste de configuration de conteneurs A8 de données AT
	A.3.69 IDN S-0-0507 Liste de configuration de conteneurs A9 de données AT
	A.3.70 IDN S-0-0508 Liste de configuration de conteneurs A10 de données AT
	A.3.71 IDN S-0-1000.0.1 Classes SCP actives
	A.3.72 IDN S-0-1000 Type & Version SCP
	A.3.73 IDN S-0-1002 Durée de cycle de communication
	A.3.74 IDN S-0-1003 Pertes MST admises en CP3/CP4
	A.3.75 IDN S-0-1005 Temps minimal de traitement de contrôle par retour (t5)
	A.3.76 IDN S-0-1006 Temps de début de transmission d'AT (t1)
	A.3.77 IDN S-0-1007 Temps de synchronisation (Tsync)
	A.3.78 IDN S-0-1008 Période de validité de la valeur de commande (t3)
	A.3.79 IDN S-0-1009 Décalage de la commande d'appareil (C-DEV) dans le télégramme MDT
	A.3.80 IDN S-0-1010 Longueurs des télégrammes MDT
	A.3.81 IDN S-0-1011 Décalage de l'état d'appareil (S-DEV) dans le télégramme AT
	A.3.82 IDN S-0-1012 Longueurs des télégrammes AT
	A.3.83 IDN S-0-1013 Décalage SVC dans le télégramme MDT
	A.3.84 IDN S-0-1014 Décalage SVC dans le télégramme AT
	A.3.85 IDN S-0-1015 Retard de l'anneau
	A.3.86 IDN S-0-1016 Retard de l'esclave (P/S)
	A.3.87 IDN S-0-1017 Durée de transmission du canal UC
	A.3.88 IDN S-0-1019 Adresse MAC
	A.3.89 IDN S-0-1020.0.1 Adresse IP actuelle
	A.3.90 IDN S-0-1020 Adresse IPu
	A.3.91 IDN S-0-1021.0.1 Masque de sous-réseau actuel
	A.3.92 IDN S-0-1021 Masque de sous-réseau
	A.3.93 IDN S-0-1022.0.1 Adresse de passerelle actuelle
	A.3.94 IDN S-0-1022 Adresse de passerelle
	A.3.95 IDN S-0-1023 Instabilité SYNC
	A.3.96 IDN S-0-1024 Commande de procédure de mesure de retard SYNC
	A.3.97 IDN S-0-1026 Version du matériel de communication
	A.3.98 IDN S-0-1027.0.1 MTU demandée
	A.3.99 IDN S-0-1027.0.2 MTU effective
	A.3.100 IDN S-0-1028 Compteur d'erreurs MST-P/S
	A.3.101 IDN S-0-1031 Port 1 & Port 2 d'attribution de broches d'essai
	A.3.102 IDN S-0-1034 Compteur d'erreurs PHY Port 1 & Port 2
	A.3.103 IDN S-0-1035 Compteur d'erreurs Port 1 & Port 2
	A.3.104 IDN S-0-1036 Espace entre trames
	A.3.105 IDN S-0-1037 Instabilité de l'esclave
	A.3.106 IDN S-0-1039.0.1 Nom d'hôte actif actuel
	A.3.107 IDN S-0-1039 Nom d'hôte
	A.3.108 IDN S-0-1040 Adresse de sous-appareil
	A.3.109 IDN S-0-1041 Temps de validation de la valeur de commande AT (t9) 
	A.3.110 IDN S-0-1044 Commande d'appareil (C-DEV)
	A.3.111 IDN S-0-1045 Etat d'appareil
	A.3.112 IDN S-0-1047 Temps d'activation maximal du consommateur (t11)
	A.3.113 IDN S-0-1048 Activer les paramètres réseau
	A.3.114 IDN S-0-1046 Liste d'adresses d'appareils 
	A.3.115 IDN S-0-1050.x.1 Configuration de connexion 
	A.3.116 IDN S-0-1050.x.2 Numéro de connexion 
	A.3.117 IDN S-0-1050.x.3 Attribution de télégrammes 
	A.3.118 IDN S-0-1050.x.4 Longueur maximale de connexion 
	A.3.119 IDN S-0-1050.x.5 Longueur actuelle de connexion 
	A.3.120 IDN S-0-1050.x.6 Liste de configuration 
	A.3.121 IDN S-0-1050.x.7 Capacité de connexion attribuée
	A.3.122 IDN S-0-1050.x.8 Commande de connexion
	A.3.123 IDN S-0-1050.x.10 Durée du cycle du producteur 
	A.3.124 IDN S-0-1050.x.11 Pertes de données admises 
	A.3.125 IDN S-0-1050.x.12 Pertes de données des compteurs d'erreurs 
	A.3.126 IDN S-0-1050.x.20 Affectation des IDN de bits en temps réel 
	A.3.127 IDN S-0-1050.x.21 Affectation des IDN de bits en temps réel 
	A.3.128 IDN S-0-1051 Schéma illustratif des configurations de connexion
	A.3.129 IDN S-0-1060.x.1 Configuration par défaut
	A.3.130 IDN S-0-1060.x.2 Masque de configuration
	A.3.131 IDN S-0-1060.x.3 Grandeur maximale de cette capacité de connexion
	A.3.132 IDN S-0-1060.x.4 Longueur maximale de connexion de la capacité de connexion
	A.3.133 IDN S-0-1060.x.6 IDN configurables de la capacité de connexion
	A.3.134 IDN S-0-1060.x.7 Temps de traitement maximal
	A.3.135 IDN S-0-1060.x.10 Durée minimale du cycle du producteur
	A.3.136 IDN S-0-1061 Compteur TSref maximal
	A.3.137 IDN S-0-1080.x.02  Conteneur de listes RTB du producteur
	A.3.138 IDN S-0-1080.x.03 Affectation des IDN de conteneur de listes RTB du producteur
	A.3.139 IDN S-0-1080.x.04 Affectation de bits de conteneur de listes RTB du producteur
	A.3.140 IDN S-0-1081.x.02 Conteneur de listes RTB du consommateur
	A.3.141 IDN S-0-1081.x.03 Affectation des IDN de conteneur de listes RTB du consommateur
	A.3.142 IDN S-0-1081.x.04 Affectation de bits de conteneur de listes RTB du consommateur
	A.3.143 IDN S-0-1099.0.1 Contrôle des IDN d'essai à des fins de conformité SCP
	A.3.144 IDN S-0-1099.0.2 Conteneur des IDN d'essai à des fins de conformité SCP
	A.3.145 IDN S-0-1100.0.1 Fragments SMP transmis par le compteur de diagnostic 
	A.3.146 IDN S-0-1100.0.2 Fragments SMP reçus par le compteur de diagnostic
	A.3.147 IDN S-0-1100.0.3  Fragments SMP rejetés par le compteur de diagnostic
	A.3.148 IDN S-0-1101.x.1 Données de conteneur SMP
	A.3.149 IDN S-0-1101.x.2 Liste des identifiants de session 
	A.3.150 IDN S-0-1101.x.3 Liste des priorités de session 
	A.3.151 IDN S-0-1150.x.01 Commande OVS (C-OVS) 
	A.3.152 IDN S-0-1150.x.02 Etat OVS (S-OVS) 
	A.3.153 IDN S-0-1150.x.03 Conteneur OVS 
	A.3.154 IDN S-0-1150.x.04 Durée d'échantillonnage
	A.3.155 IDN S-0-1150.x.05 Déphasage 
	A.3.156 IDN S-0-1150.x.06 Liste de configuration OVS - IDN
	A.3.157 IDN S-0-1150.x.07 Liste de configuration OVS - Décalage
	A.3.158 IDN S-0-1150.x.08 Liste de configuration OVS - Longueur
	A.3.159 IDN S-0-1150.x.09 Capacité de suréchantillonnage attribuée 
	A.3.160 IDN S-0-1150.x.10 Nombre d'échantillons 
	A.3.161 IDN S-0-1151.x.01 Nombre maximal d'échantillons
	A.3.162 IDN S-0-1151.x.02 Résolution interne
	A.3.163 IDN S-0-1151.x.03 Grandeur maximale de cette capacité de suréchantillonnage
	A.3.164 IDN S-0-1151.x.04 Durée d'échantillonnage minimale
	A.3.165 IDN S-0-1151.x.06 IDN configurables de capacité OVS
	A.3.166 IDN S-0-1151.x.07 IDN configurables de capacité OVS - Décalage
	A.3.167 IDN S-0-1151.x.08 IDN configurables de capacité OVS - Longueur
	A.3.168 IDN S-0-1153 Nombre de domaines OVS


	Annexe B (normative) Classification SCP
	B.1 Concept général d'établissement de profils
	B.2 Groupes de fonctions associés au SCP
	B.2.1 FG Identification SCP
	B.2.2 FG Synchronisation
	B.2.3 FG Configuration de télégrammes
	B.2.4 FG Commande
	B.2.5 FG Diagnostic de bus
	B.2.6 FG Connexion
	B.2.7 FG NRT
	B.2.8 FG MUX
	B.2.9 FG SMP
	B.2.10 FG RTB

	B.3 Classes de communication de Type 19
	B.3.1 Généralités
	B.3.2 SCP_FixCFG
	B.3.3 SCP_FixCFG_0x02
	B.3.4 SCP_FixCFG_0x03
	B.3.5 SCP_VarCFG
	B.3.6 SCP_VarCFG_0x02
	B.3.7 SCP_VarCFG_0x03
	B.3.8 SCP_Sync
	B.3.9 SCP_Sync
	B.3.10 SCP_Sync_0x02
	B.3.11 SCP_Sync_0x03
	B.3.12 SCP_WD
	B.3.13 SCP_WD_0x02
	B.3.14 SCP_Diag
	B.3.15 SCP_RTB
	B.3.16 SCP_HP
	B.3.17 SCP_SMP
	B.3.18 SCP_Mux
	B.3.19 SCP_Ext_Mux
	B.3.20 SCP_NRT
	B.3.21 SCP_Sig
	B.3.22 SCP_ListSeg
	B.3.23 SCP_IPS
	B.3.24 SCP_Cap
	B.3.25 SCP_RTBListProd
	B.3.26 SCP_RTBListCons
	B.3.27 SCP_SysTime
	B.3.28 SCP_RTBWordProd
	B.3.29 SCP_RTBWordCons
	B.3.30 SCP_SafetyCon
	B.3.31 SCP_OvS_Basic
	B.3.32 SCP_NRTPC
	B.3.33 SCP_Cyc


	Annexe C (normative) GDP (Profil d'appareil générique)
	C.1 Généralités
	C.2 Groupes de fonctions
	C.2.1 Groupe de fonctions Diagnostic
	C.2.2 Groupe de fonctions Archivage
	C.2.3 Groupe de fonctions Administration
	C.2.4 Groupe de fonctions Identification
	C.2.5 Groupe de fonctions Diagramme d'états
	C.2.6 Groupe de fonctions Durée
	C.2.7 Groupe de fonctions Essai de conformité GDP

	C.3 Classification
	C.3.1 Généralités
	C.3.2 GDP_Basic
	C.3.3 GDP_DiagT
	C.3.4 GDP_DiagTAdv
	C.3.5 GDP_LNg
	C.3.6 GDP_PWD
	C.3.7 GDP_Id
	C.3.8 GDP_Rev
	C.3.9 GDP_QA
	C.3.10 GDP_CKs
	C.3.11 GDP_CKsUser
	C.3.12 GDP_StM
	C.3.13 GDP_BKP
	C.3.14 GDP_BKPAdv
	C.3.15 GDP_RST
	C.3.16 GDP_CIPSafetyDev

	C.4 Liste de tous les IDN associés au GDP
	C.4.1 Spécification des IDN
	C.4.2 Numéros d'identification par ordres numériques
	C.4.3 Spécification détaillée des IDN de communication

	C.5 Codes d'état GDP

	Bibliographie
	Figures
	Figure 1 – Exemple de décalages dans la charge utile MDT
	Figure 2 – Exemple de décalages dans la charge utile AT
	Figure 5 – Diagramme d’états de commande de connexion du producteur
	Figure 6 – Diagramme d’états de commande de connexion de consommateur
	Figure 7 – Diagramme d’états des phases de communication (CP)
	Figure 8 – Diagramme d’états CPSwitch du maître
	Figure 9 – Diagramme d’états CPSwitch de l'esclave
	Figure 10 – Attribution d’adresses avec ligne
	Figure 11– Attribution d’adresses avec anneau
	Figure 12 – Attribution d’adresses avec anneau interrompu
	Figure 13 – Topologie en anneau avec le Canal P&S 
	Figure 14 –Exemple de topologie linéaire avec le canal P 
	Figure 15 – Schéma de principe d'un esclave
	Figure 16 – Conditions de topologie d'un esclave
	Figure 17 – Adressage d’un appareil à esclaves multiples
	Figure 18 – Appareil à esclaves multiples dans la topologie en anneauou qui n’est pas le dernier appareil dans la topologie linéaire
	Figure 19 – Appareil à esclaves multiples constituantle dernier appareil dans la topologie linéaire
	Figure 20 – Appareil à esclaves multiples en ligne (gauche)
	Figure 21 – Appareil à esclaves multiples en ligne (droite)
	Figure 22 – Appareil à esclaves multiples en anneau
	Figure 23 – Diagramme d’états de topologie d’un esclave
	Figure 24 – Anneau sans rupture
	Figure 25 – Rupture d’anneau
	Figure 26 – Rupture d’anneau sur le maître
	Figure 27 – Récupération du canal P (1)
	Figure 28 – Récupération du canal P(2)
	Figure 29 – Récupération du canal S (1)
	Figure 30 – Récupération du canal S (2)
	Figure 31 – Phase de communication et diagramme d’états de connexion à chaud
	Figure 32 – Diagramme de traitement de la voie de service
	Figure 33 – Diagramme de traitement des étapes de communication
	Figure 34 – Diagramme d'états pour l'exécution de la commande de procédure
	Figure 35 – Interaction du contrôle et de l'acquittement de la commande de procédure
	Figure 36 – Exécution de la commande de procédure sans interruption
	Figure 37 – Exécution de la commande de procédure avec interruption
	Figure 38 – Exécution de la commande de procédure avec message d'erreur
	Figure 39 – Transmission de l'heure de Type 19
	Figure 40 – Configuration de conteneurs de données sans acquittement (esclave)
	Figure 41 – Configuration de conteneurs de données avec acquittement (esclave)
	Figure 42 – Traitement de l'index de liste dans les données MDT
	Figure 43 – Structure de conteneur de données étendu
	Figure 44 – Conteneur de transport
	Figure 45 – Diagramme de séquences UML: Exemple de multiplexage de deux sessions
	Figure 46 – Présentation du suréchantillonnage
	Figure 47 – Entrée de synchronisation de suréchantillonnage (producteur)
	Figure 48 – Sortie de synchronisation de suréchantillonnage (consommateur)
	Figure 49 – Diagramme d’états de suréchantillonnage
	Figure 50 – Référence de temporisation de télégramme
	Figure 51 – Calcul de la longueur de télégramme
	Figure 52 – Calcul de t1
	Figure 53 – Détermination du canal UC
	Figure 54 – Diagramme de temporisation en phase CP0
	Figure 55 – Diagramme de temporisation des phases CP1et CP2 avec 2 MDT, 2AT et canal UC
	Figure 56 – Diagramme de temporisation des phasesCP1 et CP2 avec 4 MDT, 4 AT et canal UC
	Figure 57 – Diagramme de temporisation des phasesCP1 et CP2 avec 2 MDT Canal UC et 2 AT
	Figure 58 – Diagramme de temporisation des phasesCP1 et CP2 avec 4 MDT, canal UC et 4 AT
	Figure 59 – Séquence de télégrammes
	Figure 60 – Deux positions définies du canal UC
	Figure 61 – Premier et dernier transmis dans le canal UC
	Figure 62 – Mémoire tampon de collision activée et désactivée
	Figure 63 – Réponse temporelle de la méthode "archiver et acheminer"
	Figure 64 – Acheminement transparent
	Figure 65 – Trame Ethernet avec charge utile
	Figure 66 – Anneau rompu non consolidé
	Figure 67 – Anneau rompu avec insertion d'un esclave de Type 19
	Figure 68 – Réponse "occupé" S/IP 
	Figure 69 – Connexion client 
	Figure 70 – Connexion serveur 
	Figure 71 – Réponse asynchrone S/IP 
	Figure 72 – PDU S/IP 
	Figure 73 – Réponse d'erreur S/IP 
	Figure 74 – Exploration UDP 
	Figure 75 – Séquence de définition d'une nouvelle configurationde réseau sur un appareil avec UDP 
	Figure 76 – Identification UDP 
	Figure 77 – Application de la demande de réinitialisation UDP 
	Figure 78 – Séquence relative au service de déclenchement du chien de garde et à la temporisation de l'application client 
	Figure 79 – Délai de synchronisation
	Figure 80 – Signal déclencheur de synchronisation
	Figure 81 – Synchronisation de TSref avec topologie en anneau et linéaire
	Figure 82 – Synchronisation de TSref avec l'anneau interrompu
	Figure 83 – Détermination du retard SYNC
	Figure 84 – Définition de TSref
	Figure 85 – Synchronisation avec différentes durées de cycle
	Figure 86 – Synchronisation avec les mêmes durées de cycle
	Figure 87 – Traitement synchrone des données d’application 
	Figure 88 – Traitement cyclique des données d’application
	Figure 89 – Traitement non-synchrone des données d’application 
	Figure A.1 – Structure de nom des IDN
	Figure A.2 – Structure d'unité
	Figure A.3 – Structure des données d'exploitation IDN de longueur variable
	Figure A.4 – Exemple de délai de synchronisation avec différents cycles du producteur
	Figure A.5 – Définition de la longueur MDT
	Figure A.6 – Longueurs des télégrammes MDT (exemple)
	Figure A.7 – Définition de la longueur AT
	Figure A.8 – Longueurs des télégrammes AT (exemple)
	Figure A.9 – Structure de l'adresse MAC
	Figure A.11 – Structure du masque de sous-réseau
	Figure A.12 – Structure de l'adresse de passerelle
	Figure A.13 – Structure de liste des adresses de sous-appareil
	Figure A.14 – Définition de la longueur de connexion
	Figure A.15 – Synchronisation avec anneau
	Figure A.16– Exemple de configuration
	Figure B.1 – Etablissement technique de profils du Type 19
	Figure C.1 – Diagramme d'états sans classe GDP_StM
	Figure C.2 – Diagramme d'états sans classe GDP_StM
	Figure C.3 – Diagramme d'états des mots de passe
	Figure C.4 – Structure de l'information concernant la date
	Figure C.5 – Structure de l'information concernant la date AQ
	Figure C.6 – Structure de l'information concernant la date de service
	Figure C.7 – Structure de l'information concernant la date d'étalonnage
	Figure C.8 – Structure de l'information concernant la date limite d'étalonnage
	Figure C.9 – Mapping des données dans le conteneur InputData et dans le conteneur OutputData

	Tableaux
	Tableau 1 – Identification des DLPDU Ethernet
	Tableau 2 – Structure des données internes à une DLPDU
	Tableau 3 – En-tête de charge utile DLPDU
	Tableau 4 – Type de DLPDU
	Tableau 5 – En-tête de MDT
	Tableau 6 – En-tête de MDT à prendre en compte par l'esclave
	Tableau 7 – Phase de MDT
	Tableau 8 – Structure MDT0 dans la phase CP0
	Tableau 9 – Version de communication
	Tableau 10 – MDT0 dans les phases CP1 et CP2 (index de topologie 0 à 127)
	Tableau 11 – MDT1 dans les phases CP1 et CP2 (index de topologie 128 à 255)
	Tableau 12 – MDT2 dans les phases CP1 et CP2 (index de topologie 256 à 383)
	Tableau 13 – MDT3 dans les phases CP1 et CP2 (index de topologie 384 à 511)
	Tableau 14 – Champ de données MDT
	Tableau 15 – Champ de connexion à chaud MDT
	Tableau 16 – Adresse HP dans le champ HP MDT
	Tableau 17 – Champ de commande HP (en HP0 et HP1)
	Tableau 18 – Champ étendu (EF)
	Tableau 19 – Champ de voie de service MDT
	Tableau 20 – SVC MDT (pour chaque esclave)
	Tableau 21 – Mot de commande SVC (DLL)
	Tableau 22 – Commande d'appareil MDT
	Tableau 23 – Données d’application MDT
	Tableau 24 – Champ de commande d'appareil (C-DEV)
	Tableau 25 – En-tête de MST AT
	Tableau 26 – Champs d'en-tête de l'AT à prendre en compte par l'esclave
	Tableau 27 – Structure AT0 dans la phase CP0
	Tableau 28 – Adresse de topologie dans le champ AT0-CP0
	Tableau 29 – AT0 dans les phases CP1 et CP2 (index de topologie 0 à 127)
	Tableau 30 – AT1 dans les phases CP1 et CP2 (index de topologie 128 à 255)
	Tableau 31 – AT2 dans les phases CP1 et CP2 (index de topologie 256 à 383)
	Tableau 32 – AT3 dans les phases CP1 et CP2 (index de topologie 384 à 511)
	Tableau 33 – Champ de données AT
	Tableau 34 – Champ de connexion à chaud AT en HP0 et HP1
	Tableau 35 – Adresse HP dans le champ HP AT
	Tableau 36 – Champ d'état HP (en HP0 et HP1)
	Tableau 37 – Champ de voie de service AT
	Tableau 38 – SVC AT (pour chaque esclave)
	Tableau 39 – Description d'état SVC AT (DLL)
	Tableau 40 – Etat d'appareil AT
	Tableau 41 – Données de connexion AT
	Tableau 42 – Champ d'état d’appareil
	Tableau 43 – Structure de la connexion
	Tableau 44 – Commande de connexion (C-CON)
	Tableau 45 – Combinaisons de commande de connexion
	Tableau 46 – Etats du diagramme d'états du producteur
	Tableau 47 – Etats du diagramme de sous-états du producteur
	Tableau 48 – Transitions du producteur
	Tableau 49 – Etats du diagramme d'états du consommateur
	Tableau 50 – Etats du diagramme de sous-états du consommateur
	Tableau 51 – Transitions du consommateur
	Tableau 52 – Champ de connexion à chaud MDT en phase CP3après récupération de l'anneau
	Tableau 53 – Transitions du diagramme d’états des CP 
	Tableau 54 – Etats du diagramme d'états CPSwitch du maître
	Tableau 55 – Transitions du diagramme d'états CPSwitch du maître
	Tableau 56 – Etats du diagramme d'états CPSwitch de l'esclave
	Tableau 57 – Transitions du diagramme d’états CPSwitch de l'esclave
	Tableau 58 – Transitions du diagramme d’états CPSwitchde l'esclave (transitions avec avertissement)
	Tableau 59 – Transitions du diagramme d’états CPSwitchde l'esclave (transitions avec erreur)
	Tableau 60 – Diagnostic de l’esclave de diagramme d’états CPS
	Tableau 61 – Détermination des index de topologie (1)
	Tableau 62 – Détermination des index de topologie (2)
	Tableau 63 – Détermination des index de topologie (3)
	Tableau 64 – Etat de topologie d’un appareil à esclaves multiples
	Tableau 65 – Paramètres de topologie d’un appareil à esclaves multiples
	Tableau 66 – Etats du diagramme d'états de topologie d’un esclave
	Tableau 67 – Transitions du diagramme d'états de topologie
	Tableau 68 – Transitions du diagramme d’états de topologie(transitions avec avertissement)
	Tableau 69 – Transitions du diagramme d'états de topologie (transitions avec erreur)
	Tableau 70 – Etats du diagramme d’états de HP 
	Tableau 71 – Champ de connexion à chaud MDT en HP0
	Tableau 72 – Champ de connexion à chaud MDT en HP1
	Tableau 73 – Champ de connexion à chaud AT en HP1  
	Tableau 74 – Transitions du diagramme d’états HP
	Tableau 75 – Champ de connexion à chaud AT en HP1 (Erreur)
	Tableau 76 – Condition de modification des éléments de blocs de données
	Tableau 77 – Liste des éléments de blocs de données et nombre d'étapes
	Tableau 78 – Evaluation de la voie SVC 
	Tableau 79 – Réaction à la temporisation de protocole 
	Tableau 80 – Réaction à un message d'erreur
	Tableau 81 – Messages d'erreur
	Tableau 82 – Structure du contrôle de la commande de procédure
	Tableau 83 – Acquittement de la commande de procédure (état des données)
	Tableau 84 – Liste des combinaisons valides des conteneurs de données standard 
	Tableau 85 – Exemple d'affectation d'IDN et de bits du conteneur RTB
	Tableau 86 – Structure de l'En-tête de commande de session
	Tableau 87 – Listes dans S-0-1101.7.x
	Tableau 88 – Etats du diagramme d'états de suréchantillonnage
	Tableau 89 – Transitions du diagramme d'états de suréchantillonnage 
	Tableau 90 – Paramètre pour le calcul de la temporisation
	Tableau 91 – Valeurs par défaut de CP1/2 (cas 1)
	Tableau 92 – Valeurs par défaut de CP1/2 (cas 2)
	Tableau 93 – Structure de la table port/MAC
	Tableau 94 – Insertion d'une entrée 
	Tableau 95 – Actualisation des entrées 
	Tableau 96 – Mémoire tampon de collision d'un esclave 
	Tableau 97 – Maître de topologie physique (CP0)
	Tableau 98 – Maître de topologie physique (CP 1-4)
	Tableau 99 – Définition des types de données
	Tableau 100 – Présentation des protocoles IP 
	Tableau 101 – Types de message
	Tableau 102 – Types de message spécifiques à l'utilisateur
	Tableau 103 – Codes d’erreur communs 
	Tableau 104 – Identifiants de Nameplate (plaque signalétique) 
	Tableau 105 – Classes IPS 
	Tableau 106 – Classe TCP de base
	Tableau 107 – Classe UDP de base
	Tableau 108 – Classe Gestion des appareils
	Tableau 109 – Services d'exploration & de configuration IP
	Tableau 110 – Classe Accès aux paramètres de Type 19
	Tableau 111 – Codes d'état spécifiques SCP
	Tableau 112 – Présentation des classes de diagnostic
	Tableau A.1 – Structure des blocs de données
	Tableau A.2 – Structure des paramètres
	Tableau A.3 – Elément 3 des IDN
	Tableau A.4 – Combinaisons valides des formats d'affichage
	Tableau A.5 – Exemple de structure de liste des IDN
	Tableau A.6 – Structure de l'état des données
	Tableau A.7 – Liste des IDN de communication appropriés
	Tableau A.8 – Attributs de l'IDN S-0-0014
	Tableau A.9 – Structure de l'état d'interface
	Tableau A.10 – Attributs de l'IDN S-0-0021
	Tableau A.11 – Attributs de l'IDN S-0-0022
	Tableau A.12 – Attributs de l'IDN S-0-00226
	Tableau A.13 – Attributs de l'IDN S-0-0027
	Tableau A.14 – Attributs de l'IDN S-0-0127
	Tableau A.15 – Attributs de l'IDN S-0-0128
	Tableau A.16 – Attributs de l'IDN S-0-0144
	Tableau A.17 – Attributs de l'IDN S-0-0027
	Tableau A.18 – Attributs de l'IDN S-0-0187
	Tableau A.19 – Attributs de l'IDN S-0-0188
	Tableau A.20 – Attributs de l'IDN S-0-0328
	Tableau A.21 – Attributs de l'IDN S-0-0329
	Tableau A.22 – Attributs de l'IDN S-0-0360
	Tableau A.23 – Attributs de l'IDN S-0-0361
	Tableau A.24 – Attributs de l'IDN S-0-0362
	Tableau A.25 – Index de liste du conteneur A de données MDT
	Tableau A.26 – Attributs de l'IDN S-0-0363
	Tableau A.27 – Index de liste du conteneur B de données MDT
	Tableau A.28 – Attributs de l'IDN S-0-0364
	Tableau A.29 – Attributs de l'IDN S-0-0365
	Tableau A.30 – Attributs de l'IDN S-0-0366
	Tableau A.31 – Index de liste du conteneur A de données AT
	Tableau A.32 – Attributs de l'IDN S-0-0367
	Tableau A.33 – Index de liste du conteneur B de données AT
	Tableau A.34 – Attributs de l'IDN S-0-0368
	Tableau A.35 – Structure du pointeur de conteneur A de données
	Tableau A.36 – Attributs de l'IDN S-0-0369
	Tableau A.37 – Structure du pointeur de conteneur B de données
	Tableau A.38 – Attributs de l'IDN S-0-0370
	Tableau A.39 – Attributs de l'IDN S-0-0371
	Tableau A.40 – Attributs de l'IDN S-0-0394
	Tableau A.41 – Attributs de l'IDN S-0-0395
	Tableau A.42 – Attributs de l'IDN S-0-0396
	Tableau A.43 – Attributs de l'IDN S-0-0397
	Tableau A.44 – Attributs de l'IDN S-0-0398
	Tableau A.45 – Attributs de l'IDN S-0-0399
	Tableau A.46 – Attributs de l'IDN S-0-0444
	Tableau A.47 – Attributs de l'IDN S-0-0445
	Tableau A.48 – Attributs de l'IDN S-0-0450
	Tableau A.49 – Attributs de l'IDN S-0-0451
	Tableau A.50 – Attributs de l'IDN S-0-0452
	Tableau A.51 – Attributs de l'IDN S-0-0453
	Tableau A.52 – Attributs de l'IDN S-0-0454
	Tableau A.53 – Attributs de l'IDN S-0-0455
	Tableau A.54 – Attributs de l'IDN S-0-0456
	Tableau A.55 – Attributs de l'IDN S-0-0457
	Tableau A.56 – Attributs de l'IDN S-0-0458
	Tableau A.57 – Attributs de l'IDN S-0-0459
	Tableau A.58 – Attributs de l'IDN S-0-0480
	Tableau A.59 – Attributs de l'IDN S-0-0481
	Tableau A.60 – Attributs de l'IDN S-0-0482
	Tableau A.61 – Attributs de l'IDN S-0-0483
	Tableau A.62 – Attributs de l'IDN S-0-0484
	Tableau A.63 – Attributs de l'IDN S-0-0485
	Tableau A.64 – Attributs de l'IDN S-0-0486
	Tableau A.65 – Attributs de l'IDN S-0-0487
	Tableau A.66 – Attributs de l'IDN S-0-0488
	Tableau A.67 – Attributs de l'IDN S-0-0489
	Tableau A.68 – Attributs de l'IDN S-0-0490
	Tableau A.69 – Attributs de l'IDN S-0-0491
	Tableau A.70 – Attributs de l'IDN S-0-0492
	Tableau A.71 – Attributs de l'IDN S-0-0493
	Tableau A.72 – Attributs de l'IDN S-0-0494
	Tableau A.73 – Attributs de l'IDN S-0-0495
	Tableau A.74 – Attributs de l'IDN S-0-0496
	Tableau A.75 – Attributs de l'IDN S-0-0497
	Tableau A.76 – Attributs de l'IDN S-0-0498
	Tableau A.77 – Attributs de l'IDN S-0-0500
	Tableau A.78 – Attributs de l'IDN S-0-0501
	Tableau A.79 – Attributs de l'IDN S-0-0502
	Tableau A.80 – Attributs de l'IDN S-0-0503
	Tableau A.81 – Attributs de l'IDN S-0-0504
	Tableau A.82 – Attributs de l'IDN S-0-0505
	Tableau A.83 – Attributs de l'IDN S-0-0506
	Tableau A.84 – Attributs de l'IDN S-0-0507
	Tableau A.85 – Attributs de l'IDN S-0-0508
	Tableau A.86 – Attributs de l'IDN S-0-1000.0.1
	Tableau A.87 – Attributs de l'IDN S-0-1000
	Tableau A.88 – Type et version SCP
	Tableau A.89 – Attributs de l'IDN S-0-1002
	Tableau A.90 – Attributs de l'IDN S-0-1003
	Tableau A.91 – Attributs de l'IDN S-0-1005
	Tableau A.92 – Attributs de l'IDN S-0-1006
	Tableau A.93 – Attributs de l'IDN S-0-1007
	Tableau A.94 – Attributs de l'IDN S-0-1008
	Tableau A.95 – Attributs de l'IDN S-0-1009
	Tableau A.96 – Décalage C-DEV dans le télégramme MDT
	Tableau A.97 – Attributs de l'IDN S-0-1010
	Tableau A.98 – Attributs de l'IDN S-0-1011
	Tableau A.99 – Décalage S-DEV dans le télégramme AT
	Tableau A.100 – Attributs de l'IDN S-0-1012
	Tableau A.101 – Attributs de l'IDN S-0-1013
	Tableau A.102 – Décalage SVC dans le télégramme MDT
	Tableau A.103 – Attributs de l'IDN S-0-1014
	Tableau A.104 – Décalage SVC dans le télégramme AT
	Tableau A.105 – Attributs de l'IDN S-0-1015
	Tableau A.106 – Attributs de l'IDN S-0-1016
	Tableau A.107 – Attributs de l'IDN S-0-1017
	Tableau A.108 – Attributs de l'IDN S-0-1019
	Tableau A.109 – Attributs de l'IDN S-0-1020.0.1
	Tableau A.110 – Attributs de l'IDN S-0-1020
	Figure A.10 – Structure de l'adresse IP
	Tableau A.111 – Attributs de l'IDN S-0-1021.0.1
	Tableau A.112 – Attributs de l'IDN S-0-1021
	Tableau A.113 – Attributs de l'IDN S-0-1022.0.1
	Tableau A.114 – Attributs de l'IDN S-0-1022
	Tableau A.115 – Attributs de l'IDN S-0-1023
	Tableau A.116 – Attributs de l'IDN S-0-1024
	Tableau A.117 – Attributs de l'IDN S-0-1026
	Tableau A.118 – Attributs de l'IDN S-0-1027.0.1
	Tableau A.119 – Limite supérieure et limite inférieure de la MTU
	Tableau A.120 – Attributs de l'IDN S-0-1027.0.2
	Tableau A.121 – Attributs de l'IDN S-0-1028
	Tableau A.122 – Attributs de l'IDN S-0-1031
	Tableau A.123 – Structure du port 1 & port 2 d'attribution de broches d'essai
	Tableau A.124 – Signaux de sortie à choisir
	Tableau A.125 – Attributs de l'IDN S-0-1035
	Tableau A.126 – Codage des erreurs PHY
	Tableau A.127 – Attributs de l'IDN S-0-1035
	Tableau A.128 – Vérification des télégrammes MAC
	Tableau A.129 – Attributs de l'IDN S-0-1036
	Tableau A.130 – Attributs de l'IDN S-0-1037
	Tableau A.131 – Attributs de l'IDN S-0-1039.0.1
	Tableau A.132 – Attributs de l'IDN S-0-1039
	Tableau A.133 – Attributs de l'IDN S-0-1040
	Tableau A.134 – Attributs de l'IDN S-0-1041
	Tableau A.135 – Attributs de l'IDN S-0-1044
	Tableau A.136 – Champ de commande d'appareil (C-DEV)
	Tableau A.137 – Attributs de l'IDN S-0-1045
	Tableau A.138 – Champ d'état d'appareil
	Tableau A.139 – Attributs de l'IDN S-0-1047
	Tableau A.140 – Attributs de l'IDN S-0-1048
	Tableau A.141 – Attributs de l'IDN S-0-1046
	Tableau A.142 – Attributs de l'IDN S-0-1050.x.1
	Tableau A.143 – Configuration de connexion
	Tableau A.144 – Attributs de l'IDN S-0-1050.x.2
	Tableau A.145 – Attributs de l'IDN S-0-1050.x.3
	Tableau A.146 – Structure d'attribution de télégrammes
	Tableau A.147 – Attributs de l'IDN S-0-1050.x.4
	Tableau A.148 – Attributs de l'IDN S-0-1050.x.5
	Tableau A.149 – Attributs de l'IDN S-0-1050.x.6
	Tableau A.150 – Attributs de l'IDN S-0-1050.x.7
	Tableau A.151 – Attributs de l'IDN S-0-1050.x.8
	Tableau A.152 – Attributs de l'IDN S-0-1050.x.10
	Tableau A.153 – Attributs de l'IDN S-0-1050.x.11
	Tableau A.154 – Attributs de l'IDN S-0-1050.x.12
	Tableau A.155 – Attributs de l'IDN S-0-1050.x.20
	Tableau A.156 – Attributs de l'IDN S-0-1050.x.21
	Tableau A.157 – Attributs de l'IDN S-0-1051
	Tableau A.158 – Attributs de l'IDN S-0-1060.x.01
	Tableau A.159 – Attributs de l'IDN S-0-1060.x.02
	Tableau A.160 – Attributs de l'IDN S-0-1060.x.03
	Tableau A.161 – Attributs de l'IDN S-0-1060.x.04
	Tableau A.162 – Attributs de l'IDN S-0-1060.x.06
	Tableau A.163 – Attributs de l'IDN S-0-1060.x.07
	Tableau A.164 – Attributs de l'IDN S-0-1060.x.10
	Tableau A.165 – Attributs de l'IDN S-0-1061
	Tableau A.166 – Attributs de l'IDN S-0-1080.x.02
	Tableau A.167 – Attributs de l'IDN S-0-1080.x.03
	Tableau A.168 – Attributs de l'IDN S-0-1080.x.04
	Tableau A.169 – Attributs de l'IDN S-0-1081.x.02
	Tableau A.170 – Attributs de l'IDN S-0-1081.x.03
	Tableau A.171 – Attributs de l'IDN S-0-1081.x.04
	Tableau A.172 – Attributs de l'IDN S-0-1099.0.1
	Tableau A.173 – Structure de contrôle des IDN d'essai
	Tableau A.174 – Attributs de l'IDN S-0-1099.0.2
	Tableau A.175 – Attributs de l'IDN S-0-1100.0.1
	Tableau A.176 – Attributs de l'IDN S-0-1100.0.2
	Tableau A.177 – Attributs de l'IDN S-0-1100.0.3
	Tableau A.178 – Attributs de l'IDN S-0-1101.x.1
	Tableau A.179 – Attributs de l'IDN S-0-1101.x.2
	Tableau A.180 – Attributs de l'IDN S-0-1101.x.3
	Tableau A.181 – Attributs de l'IDN S-0-1150.x.01
	Tableau A.182 – Structure de la commande OVS
	Tableau A.183 – Attributs de l'IDN S-0-1150.x.02
	Tableau A.184 – Structure de l'état OVS
	Tableau A.185 – Attributs de l'IDN S-0-1150.x.03
	Tableau A.186 – Exemple de configuration
	Tableau A.187 – Attributs de l'IDN S-0-1150.x.04
	Tableau A.188 – Attributs de l'IDN S-0-1150.x.05
	Tableau A.189 – Attributs de l'IDN S-0-1150.x.06
	Tableau A.190 – Attributs de l'IDN S-0-1150.x.07
	Tableau A.191 – Attributs de l'IDN S-0-1150.x.08
	Tableau A.192 – Attributs de l'IDN S-0-1150.x.09
	Tableau A.193 – Attributs de l'IDN S-0-1150.x.10
	Tableau A.194 – Attributs de l'IDN S-0-1151.x.01
	Tableau A.195 – Attributs de l'IDN S-0-1151.x.02
	Tableau A.196 – Attributs de l'IDN S-0-1151.x.03
	Tableau A.197 – Attributs de l'IDN S-0-1151.x.04
	Tableau A.198 – Attributs de l'IDN S-0-1151.x.06
	Tableau A.199 – Attributs de l'IDN S-0-1151.x.07
	Tableau A.200 – Attributs de l'IDN S-0-1151.x.08
	Tableau A.201 – Attributs de l'IDN S-0-1151.x.08
	Tableau C.1 – DEL de Type 19
	Tableau C.2 – DEL SDx
	Tableau C.3 – Liste des IDN de communication appropriés
	Tableau C.4 – Attributs de l'IDN S-0-0000
	Tableau C.5 – Attributs de l'IDN S-0-0017
	Tableau C.6 – Attributs de l'IDN S-0-0025
	Tableau C.7 – Attributs de l'IDN S-0-0095
	Tableau C.8 – Attributs de l'IDN S-0-0099
	Tableau C.9 – Attributs de l'IDN S-0-0192
	Tableau C.10 – Attributs de l'IDN S-0-0262
	Tableau C.11 – Attributs de l'IDN S-0-0263
	Tableau C.12 – Attributs de l'IDN S-0-0264
	Tableau C.13 – Attributs de l'IDN S-0-0265
	Tableau C.14 – Codes de la langue
	Tableau C.15 – Attributs de l'IDN S-0-0266
	Tableau C.16 – Attributs de l'IDN S-0-0267
	Tableau C.17 – Etats du diagramme d'états des mots de passe
	Tableau C.18 – Transitions du diagramme d'états des mots de passe 
	Tableau C.19 – Changement du mot de passe
	Tableau C.20 – Attributs de l'IDN S-0-0269
	Tableau C.21 – Structure du mode d'archivage
	Tableau C.22 – Attributs de l'IDN S-0-0270
	Tableau C.23 – Attributs de l'IDN S-0-0279
	Tableau C.24 – Attributs de l'IDN S-0-0293
	Tableau C.25 – Attributs de l'IDN S-0-0326.x.00
	Tableau C.26 – Attributs de l'IDN S-0-0327.x.00
	Tableau C.27 – Attributs de l'IDN S-0-0390
	Tableau C.28 – Hiérarchisation des diagnostics par ordre de priorité
	Tableau C.29 – Transitions du diagramme d'états des mots de passe
	Tableau C.30 – Attributs de l'IDN S-0-0420
	Tableau C.31 – Attributs de l'IDN S-0-0422
	Tableau C.32 – Attributs de l'IDN S-0-0423
	Tableau C.33 – Attributs de l'IDN S-0-0425
	Tableau C.34 – Structure du contrôle de diagramme d'états d'appareil
	Tableau C.35 – Attributs de l'IDN S-0-0531
	Tableau C.36 – Attributs de l'IDN S-0-1300.x.1
	Tableau C.37 – Attributs de l'IDN S-0-1300.x.2
	Tableau C.38 – Attributs de l'IDN S-0-1300.x.3
	Tableau C.39 – Code fournisseur
	Tableau C.40 – Attributs de l'IDN S-0-1300.x.4
	Tableau C.41 – Attributs de l'IDN S-0-1300.x.5
	Tableau C.42 – Attributs de l'IDN S-0-1300.x.6
	Tableau C.43 – Attributs de l'IDN S-0-1300.x.7
	Tableau C.44 – Attributs de l'IDN S-0-1300.x.8
	Tableau C.45 – Attributs de l'IDN S-0-1300.x.9
	Tableau C.46 – Attributs de l'IDN S-0-1300.x.10
	Tableau C.47 – Attributs de l'IDN S-0-1300.x.11
	Tableau C.48 – Attributs de l'IDN S-0-1300.x.12
	Tableau C.49 – Attributs de l'IDN S-0-1300.x.13
	Tableau C.50 – Attributs de l'IDN S-0-1300.x.14
	Tableau C.51 – Attributs de l'IDN S-0-1300.x.20
	Tableau C.52 – Attributs de l'IDN S-0-1300.x.21
	Tableau C.53 – Attributs de l'IDN S-0-1300.x.22
	Tableau C.54 – Attributs de l'IDN S-0-1300.x.23
	Tableau C.55 – Attributs de l'IDN S-0-1301
	Tableau C.56 – Structure des classes & version GDP
	Tableau C.57 – Attributs de l'IDN S-0-1302.x.1
	Tableau C.58 – Codage de S-1302.x.01
	Tableau C.59 – Attributs de l'IDN S-0-1302.x.2
	Tableau C.60 – Attributs de l'IDN S-0-1302.x.3
	Tableau C.61 – Attributs de l'IDN S-0-1303.0.1
	Tableau C.62 – Attributs de l'IDN S-0-1303.0.2
	Tableau C.63 – Codage de S-1303.0.02
	Tableau C.64 – Attributs de l'IDN S-0-1303.0.3
	Tableau C.65 – Codage de S-1303.0.2
	Tableau C.66 – Attributs de l'IDN S-0-1303.0.10
	Tableau C.67 – Attributs de l'IDN S-0-1303.0.11
	Tableau C.68 – Attributs de l'IDN S-0-1300.0.12
	Tableau C.69 – Attributs de l'IDN S-0-1305.0.1
	Tableau C.70 – Structure de l'heure de Type 19
	Tableau C.71 – Attributs de l'IDN S-0-1305.0.2
	Tableau C.72 – Attributs de l'IDN S-0-1310
	Tableau C.73 – Attributs de l’IDN S-0-1350
	Tableau C.74 – Attributs de l'IDN S-0-1310
	Tableau C.75 – Structure de diagnostic des IDN d'essai
	Tableau C.76 – Codes d'état avec la classe de diagnostic "état de fonctionnement"
	Tableau C.77 – Codes d'état avec la classe de diagnostic"état spécifique de la commande de procédure"






