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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Real-time Ethernet TCnet (Time-Critical Control Network)

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, heical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referxed to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nati )
in the subject dealt with may participate in this preparatory work. Internatja al and non-
governmental organizations liaising with the IEC also participate in this prepa t
with the International Organization for Standardization (ISO) in accordapce
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearl«a

3) IEC Publications have the form of recommendations for inteprational
Committees in that sense. While all reasonable efforts are
Publications is accurate, IEC cannot be held responsibl
misinterpretation by any end user.

4) In order to promote international uniformi

or indirect, or for costs (mcludmg legal fees) and
use ofN\or reliance upon, this IEC Publication or any other IEC

— US Publication Ndmber 4930121 and its counterpart patents in other countries

IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he is willing to negotiate licences under reasonable and
non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of the
holder of this patent right is registered with IEC. Information may be obtained from:

Toshiba Corporation
1-1, Shibaura 1-Chome
Minato-ku Tokyo 105-8001, Japan

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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A PAS is a technical specification not fulfilling the requirements for a standard but made
available to the public .

IEC-PAS 62406 has been processed by subcommittee 65C: Digital communications, of IEC
technical committee 65: Industrial-process measurement and control.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
65C/353/NP 65C/370/RVN

Following publication of this PAS, the technical committee or subeai 2e ¢ erned will
It is intended that the content of this PAS will be incorporated in tb p editions of

This PAS shall remain valid for an initial maximupn o three “years starting from

gllowing which it shall
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Real-time Ethernet TCnet (Time-Critical Control Network)

1 Introduction

1.1 General

This PAS describes a set of the specifications essential for the ISO/IEC 8802-3 based “Time-
critical Control Network (TCnet)”, which is one of the communication networks for Real- Time
Ethernet (RTE) defined in IEC 61784-2 and is referred to as “RTE-TCnet” hereafter, and each
specification in this PAS is to be classified into a separate part of IEC 61158 series.

real time application system. The term “time-critical” is used
time-window, within which one or more specified actions 4
some defined level of certainty.

egular ISO/IEC 8802-3 Time-critical applications
sed applications with Common memory
Applicatien laye TI§:NE‘f, FTP, HTTP Common memory
C XML-DA etc

Trans a RFC 768(UDP)

RFC 793 (TCP) null
Network layer RFC 791 (IP)
Data Link layer ISO/IEC 8802-3

Specific scheduling extension

Physical layer ISO/IEC 8802-3 (Redundant)

Figure 1 — RTE-TCnet communication profile
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This PAS addresses the essential part of the RTE-TCnet profile, which are the extension part
of ISO/IEC 8802-3 based Data Link layer and the Application layer exploiting the services of
the Data Link layer immediately below.

This PAS describes the specifications essential for RTE-TCnet profile, specifically on the Data
Link layer and the Application layer, in terms of the “three-layer” Fieldbus Reference Model
which is based in part on the OSI Basic Reference Model. Other part of RTE-TCnet profile is
not in the scope of this PAS.

1.2 Nomenclature for references within this PAS

Clauses, including annexes, can be referenced in their entirety, including_any subordinate
subclauses, as “Clause N” or “Annex N”, where N is the number of the cfause or letter of the
annex.

2.1 Field of applicatio

In industrial co
Actuators, Programpy

Interface devices a2

and to be ex& i ] ime. In most industrial automation systems such
as food, , including a rolling mill, the control network is
required ime-gritical response capability for their application, as required in

Plant production may be compromised due to errors, which could be introduced to the control
system if the network does not provide a time-critical response. Therefore the following
characteristics are required for a time-critical control network.

A deterministic response time between the control device nodes
Ability to share process data seamlessly across the control system

RTE-TCnet is applicable to such industrial automation environment, in which time-critical
communications is primarily required. The term “time-critical” is used to represent the
presence of a time-window, within which one or more specified actions are required to be
completed with some defined level of certainty. Failure to complete specified actions within
the time window risks failure of the applications requesting the actions, with attendant risk to
equipment, plant and possibly human life.
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