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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 302: Communication profile integration -
IEC 61784 CPF 2

1

o-operation on all questions concerning standardization in the electrical and electronic fields. JTo this end

2)

3) 1
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promiote~international

and

addition to other activities, IEC publishes International Standards, Technical Specifications, [Fechnical Repprts,

ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEG~Publication(s)"). 1
reparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealt

heir

with

ay participate in this preparatory work. International, governmental and non-goverpmental organizations liaising
ith the IEC also participate in this preparation. IEC collaborates closely with thé-Anternational Organizatiop for

tandardization (ISO) in accordance with conditions determined by agreement.betWeen the two organizatiof

S.

he formal decisions or agreements of IEC on technical matters express, asmearly as possible, an internatiponal
onsensus of opinion on the relevant subjects since each technical committee has representation from all

terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC National

ommittees in that sense. While all reasonable efforts are madé._to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for" the way in which they are used or for
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ansparently to the maximum extent possible in their pational and regional publications. Any divergence bety
ny IEC Publication and the corresponding national or‘regional publication shall be clearly indicated in the Ij

C itself does not provide any attestation of cénformity. Independent certification bodies provide confo
ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|
ervices carried out by independent certification bodies.

Il users should ensure that they have the\latest edition of this publication.

o liability shall attach to IEC or its*directors, employees, servants or agents including individual experts
embers of its technical committées.and IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to_theiNormative references cited in this publication. Use of the referenced publicatiof
dispensable for thelcaorrect application of this publication.

ttention is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of pa
ights. IEC shall-not be held responsible for identifying any or all such patent rights.
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IEC 62453-302 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement, control and
automation. It is an International Standard.

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

: ol a4 =4 L o2 Ol 4.0 U, Wa W, AV
a) MTTPTOVTU SUPPUTT TUT LUTTTTIT \oTT J. U, UIdUST TU, dllu TZ.%).

1
N

Eagh part of the IEC 62453-3xy series is intended to be read in conjunction with IEC62453

Thqg text of this International Standard is based on the following documents:

Draft Report on voting

65E/1031/FDIS 65E/1032/RVD

Full information on the voting for its approval can be found in the-report on voting indicatef in
thelabove table.

Thg language used for the development of this Internatiopal Standard is English.

This document was drafted in accordance with ISONEC Directives, Part 2, and developed in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availgble
at Wvww.iec.ch/members_experts/refdocs. The.main document types developed by IEC [are
described in greater detail at www.iec.ch/stapdardsdev/publications.

A list of all parts of the IEC 62453 series, under the general title Field Device Tool (FDT)
intgrface specification, can be found on’the IEC website.

Thgq committee has decided that.the contents of this document will remain unchanged until|the
stability date indicated on the /IEC website under webstore.iec.ch in the data related to |the
specific document. At this date, the document will be
e Jeconfirmed,

e |withdrawn,

e [replaced by'a'revised edition, or

e Jamended.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of IEC 62453 is an interface specification for developers of FDT (Field Device Tool)
components for function control and data access within a client/server architecture. The
specification is a result of an analysis and design process to develop standard interfaces to
facilitate the development of servers and clients by multiple vendors that need to interoperate
seamlessly.

With the integration of fieldbusses into control systems, there are a few other tasks which need
to be performed. In addition to fieldbus- and device-specific tools, there is a need to integrate

thege tools into higher-level system-wide planning or engineering tools. In particular, for us
ext¢nsive and heterogeneous control systems, typically in the area of the process industry,
ungmbiguous definition of engineering interfaces that are easy to use for all those invelve

of

A device-specific software component, called DTM (Device Type Manager),-is supplied by

fiel

FDT interfaces defined in this specification. The approach to integration is’in general open

all

devlices into heterogeneous control systems.

Fig

reat importance.

device manufacturer with its device. The DTM is integrated into engineefing tools via

kinds of fieldbusses and thus meets the requirements for integrating different kinds

ire 1 shows how IEC 62453-302 is aligned in the structure'of the IEC 62453 series [1].
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Figure 1 — Part 302 of the IEC 62453 series

NOTE For an example for the technology specific implementation of this document, see [2].
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FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 302: Communication profile integration -
IEC 61784 CPF 2

1 Scope

Thig part of IEC 62453 provides information for integrating the CIP™ technology into thesfDT
intgrface specification (IEC 62453-2). Communication Profile Family 2 (commonly khown as
CIA™1") defines communication profiles based on IEC 61158-2 Type 2, IEC’61158-8-2,
IEC 61158-4-2, IEC 61158-5-2, IEC 61158-6-2, and IEC 62026-3. The basic_profiles CP|2/1
(ControlNet™2), CP 2/2 (EtherNet/IP™3), and CP 2/3 (DeviceNet™21) .are defined| in
IEQ 61784-1 and IEC 61784-2. An additional communication profile (CompoNet™21) also
based on CIP™, is defined in IEC 62026-7.

Thig part of IEC 62453 provides information for-integrating the CIP™ technology into the FDT
. ‘ ification (IEC 62453-2).

Thig part of IEC 62453 specifies communication and other services.

Thig specification neither contains the FDT specification nor modifies it.

2 |Normative references

Thg following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited appljes.
For| undated references, the latest{\edition of the referenced document (including pny
amg¢ndments) applies.

IEQ 61158-2, Industrial communication networks — Fieldbus specifications — Part 2: Physjical
layé¢r specification and service definition

IEQ 61158-3-2%4, Industrial communication networks — Fieldbus specifications — Part B-2:
Data-link layer sgrvite definition — Type 2 elements

1 CIPT™ (Common Industrial Protocol), DeviceNet™ and CompoNet™ are trade names of Open DeviceNet Vehdor

Association, Inc (ODVA). This information is given for the convenience of users of this document and does not
constitute an endorsement by IEC of the trade name holder or any of its products. Compliance to this standard
does not require use of the trade names CIP™, DeviceNet™ or CompoNet™. Use of the trade names CIP™,
DeviceNet™ or CompoNet™ requires permission of Open DeviceNet Vendor Association, Inc.

ControlNet™ is a trade name of ControlNet International, Ltd. This information is given for the convenience of
users of this document and does not constitute an endorsement by IEC of the trademark holder or any of its
products. Compliance to this profile does not require use of the trade name ControINet™. Use of the trade name
ControlNet™ requires permission of ControlNet International, Ltd.

EtherNet/IP™ is a trade name of ControlNet International, Ltd. and Open DeviceNet Vendor Association, Inc.
This information is given for the convenience of users of this document and does not constitute an endorsement
by IEC of the trademark holder or any of its products. Compliance to this profile does not require use of the trade
name EtherNet/IP™. Use of the trade name EtherNet/IP™ requires permission of either ControlNet International,
Ltd. or Open DeviceNet Vendor Association, Inc.

A consolidated version of this document exists, comprising the second edition (2014-08) [documents
65C/759/FDIS and 65C/769/RVD] and its amendment 1 (2019-04) [documents 65C/945/FDIS and 65C/954/RVD].
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61158-4-2, Industrial communication networks — Fieldbus specifications — Part 4-2:
Data-link layer protocol specification — Type 2 elements

IEC 61158-5-2:20442019, Industrial communication networks — Fieldbus specifications —

Pari

t 5-2: Application layer service definition — Type 2 elements

IEC 61158-6-2:20442019, Industrial communication networks — Fieldbus specifications —

Pari

IEC

t 6-2: Application layer protocol specification — Type 2 elements

61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus profiles

IEG
for

IEG
saf

IEG
Pan

IEC
Pa

IEG

IEG
det

I1ISA
inte

ISA
inte

3.1

For
IEG

1S

real-time networks based on ISO/IEC/IEEE 8802-3

61784-3-2:20102021, Industrial communication networks — Profiles — Part\3-2: Functid
bty fieldbuses — Additional specifications for CPF 2

62026-3, Low-voltage switchgear and controlgear — Controller-deVice interfaces (CDI
f 3: DeviceNet

62026-7, Low-voltage switchgear and controlgear — Contfoller-device interfaces (CDI
f 7. CompoNet

62453-1:-°, Field device tool (FDT) interface specitication — Part 1: Overview and guida

62453-2:-52022, Field device tool (FDT) interface specification — Part 2: Concepts
hiled description

15745-2:2003, Industrial automation, systems and integration — Open systems applica
gration framework — Part 2: Reference description for ISO 11898-based control system

15745-3:2003, Industrial autemation systems and integration — Open systems applica

Terms, definitions,-symbols, abbreviated terms and conventions

Terms and(definitions

the purpOses of this document, the terms and definitions given in IEC 62453-1
624532 apply.

abd-1EC maintain terminological databases for use in standardization at the follow

gration framework — Part 3:Reference description for IEC 61158-based control system$

61784-2, Industrial communication networks — Profiles — Part 2: Additional fieldbus profiles

nal

) —

5) —

1ce

and

fion

Or

fion

p

and

ng

ad

reggog:

3.2

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http:www.iso.org/obp

Symbols and abbreviated terms

For the purposes of this document, the symbols and abbreviations given in IEC 62453-1,
IEC 62453-2, as well as the following apply.

5 Under preparation. Stage at the time of publication: IEC/RPUB 62453-1:2022.

To be published concurrently with this document.


http://www.electropedia.org/
https://iecnorm.com/api/?name=22a6b9ea3053ba1437f6586789df690b

IEC 62453-302:2023 RLV © IEC 2023 -9-

cip™ Common Industrial Protocol

EDS Electronic Data Sheet-[}SO-15745-2}

3.3 Conventions
3.3.1 Data type names and references to data types

The conventions for naming and referencing of data types are explained in
IEC 62453-2:—:2022, Clause A.1.

3.3)2 Vocabulary for requirements
Thqg following expressions are used when specifying requirements.

Udage of "shall" or "mandatory" No exceptions allowed.

Udage of "should" or "recommended" Strong recommendation. It may make sense in
special exceptional cases to diffen from the
described behavior.

Udage of "can’ or "optional’ Function or behavior maybe’ provided, dependinjg
on defined conditions.

4 (Bus category

IEQ 61784 CPF 2 protocol is identified in the protocelld element of the structured data type
'fdtjBusCategory' by the following unique identifiers,; as specified in Table 1.

Table 1 — Protocol identifiers

Identifier value Protocolld name Description
19B91472-EDB9-4e8c-BB61-516EEC79C1€60 | ‘CIP DeviceNet’ Support for CP 2/3 (DeviceNet)
6CP80F51-019D-4e60-AEAC-B10144943B4B | ‘CIP EthernetIP’ Support for CP 2/2 (EtherNet/IP)
C2P0CE23-62EA-478¢c-97F2-97EFEC602E05 | ‘CIP ControlNet’ Support for CP 2/1 (ControlNet)
089$BB2BC-B75A-11DB-8314-0800200C9A66 ‘CIP CompoNet’ Support for CompoNet

Taljle 2 shows the\identifiers for physical layer that can be used for DeviceNet.

Table 2 — Physical layer identifiers for DeviceNet

Identifier value Description

23EGEFAS-B1DA-11E2-9D9C-005056C00008 Standard DeviceNet

Table 3 shows the identifiers for physical layer that can be used for ControlNet.

Table 3 — Physical layer identifiers for ControlNet

Identifier value Description

30F4EF13-B1DA-11E2-9D9C-005056C00008 ControlNet Coaxial Medium
30F4EF14-B1DA-11E2-9D9C-005056C00008 ControlNet Fiber Medium
30F4EF15-B1DA-11E2-9D9C-005056C00008 ControlNet Network Access Port (NAP)
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Table 4 shows the identifiers for physical layer that can be used for Ethernet/IP.

Table 4 — Physical layer identifiers for Ethernet/IP

Identifier value

Description

307dd808-c010-11db-90e7-0002b3ecdcbe 10BASET
307dd809-c010-11db-90e7-0002b3ecdcbe 10BASETXHD
307dd80a-c010-11db-90e7-0002b3ecdcbe 10BASETXFD
307dd80b-c010-11db-90e7-0002b3ecdcbe 10BASEFLHD
307dd80c-c010-11db-90e7-0002b3ecdcbe 10BASEFLFD
307dd80d-c010-11db-90e7-0002b3ecdcbe 10BASEFXHD
307dd80e-c010-11db-90e7-0002b3ecdcbe 10BASEFXFD
307dd80f-c010-11db-90e7-0002b3ecdcbe 100BASETXHD
307dd810-c010-11db-90e7-0002b3ecdcbe 100BASETXFD
307dd811-c010-11db-90e7-0002b3ecdcbe 100BASEFXHD
307dd812-c010-11db-90e7-0002b3ecdcbe 100BASEFXFD
307dd813-c010-11db-90e7-0002b3ecdcbe 100BASELX10
307dd814-c010-11db-90e7-0002b3ecdcbe 100BASEPX10
307dd815-c010-11db-90e7-0002b3ecdcbe 1000BASEXHD
307dd816-c010-11db-90e7-0002b3ecdcbe 1000BASEXFD
307dd817-c010-11db-90e7-0002b3ecdcbe 1000BASELXHD
307dd818-c010-11db-90e7-0002b3ecdcbe 1000BASELXFD
307dd819-c010-11db-90e7-0002b3ecdcbe 1000BASESXHD
307dd81a-c010-11db-90e7-0002b3ecdcbe 1000BASESXFD
307dd81b-c010-11db-90e7-0002b3ecdcbe 1000BASETHD
307dd81¢c-c010-11db-90e7-0002b3ecdcbe 1000BASETFD

307dd81d-c010-11db-90e7-0002b3ecdebe

10GigBASEFX

Tahle 5 shows the identifiers for physical layer that can be used for CompoNet.

Table 5 — Physical layer identifiers for CompoNet

ldentifier value

Description

47$B2CB0-B1DA-11E2-9D9C-005056C00008

Standard CompoNet

47%B2CAF=B1DA-11E2-9D9C-005056C00008

CompoNet IP67 Cable

Table 6 shows the identifiers for data link layer.

Table 6 — Data link layer identifiers

Identifier value

Description

5B1EDEF7-B1CC-11E2-9D9C-005056C00008

DeviceNet (CAN — CSMA/NBA)

5B1EDEF8-B1CC-11E2-9D9C-005056C00008

ControlNet (CTDMA)

5B1EDEF9-B1CC-11E2-9D9C-005056C00008

EtherNet/IP (CSMA/CD)

5B1EDEFA-B1CC-11E2-9D9C-005056C00008

CompoNet (TDMA)
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Access to instance and device data

The services InstanceDatalnformation and DeviceDatalnformation shall provide access at least

to a

Il parameters defined in the Params section of the EDS.

6 Protocol specific behavior
IEC 61784 CPF 2 protocol has specific requirements related to configuration of fieldbus
masters.
It is| very important to keep both data provider and consumer synchronized. Therefore, the'qata
provider shall be informed if the provided data has been modified. For instance, inicase|the
proyided data is modified by the scanner/master DTM, then the slave/adapter D’M shall be
proyided with the new data set.
NOTIE For a description of data exchange between DTMs, see IEC 62453-2:-2022, 6.3 (Canfiguration of fielflbus
masfer or communication scheduler).
7 |Protocol specific usage of general data types
Tahle 7 shows how general data types, defined in IEC 62453-2 within the namespace ‘fdt’,|are
useld with IEC 61784 CPF 2 devices.
Acqording to IEC 62453-2, at least one set of semanticdinformation (one per supported fieldpus
projocol) shall be provided for each accessible data/object, using the ‘Semanticinformatjon’
gerleral data type. The corresponding data type “applicationDomain’ shall have the v3glue
"FOT_CIP" and the data type ‘semanticld’ shall"have an appropriate value, as specified in
Taljle 7).
Table 7 — Protocol specific usage of general data types
Data type Description for use
fdtjaddress The "address" data type is not mandatory for the exposed parametdrs
in the DTMs. But if the address will be used, the string shall be
constructed according to the rules of the semanticld. That means the
data type "semanticld" is always the same as the data type "addresp"
fdt|protocolld See Clause 4.
fdt|deviceTypeld As defined in ldentity object (see IEC 61158-5-2:201442019, 6.2.1.2)2)
fdt|deviceTypelnfarmation A CIP DTM shall provide the path to the device specific EDS file with
this data type. For DTM certification, the path to the certified EDS file
shall be provided here.
NOTE—The EDS information is accessible via
+ IDtmParameter::GetParameters()
» IDtmlInformation::GetInformation()
fdt:deviceTypelnformationPath Path to the EDS file which is also provided via the attribute
‘deviceTypelnformation’
The attribute contains full path to the EDS file including the file name
in URL notation.
For CIP devices, it is mandatory to provide information for this data
type.
This attribute is specific to FDT 1.2.1 (see IEC 62453-252 and [3]),
therefore it shall not be provided if DTM is running in FDT 1.2 (see
[3]) based Frame Applications
fdt:manufacturerld As defined in Identity object (see IEC 61158-5-2:20442019, 6.2.1.2.2)
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Data type

Description for use

fdt:semanticld

fdt:applicationDomain

information:

xx classld
yy instanceld
zz attributeld

XMz z ara bacad on decimal-formatwitheutleading—-0.
Ty )T I v

The applicationDomain is: FDT_CIP.

The data that is contained in the objects are addressable via classld,
instanceld and attributeld. This data may be variables or composed
blocks of data. The semanticlD is directly based on the CIP address

The semanticld is: CLASSxx.INSTANCEyy.ATTRIBUTEzz

Since ‘ATTRIBUTE’ is conditional in CIP in certain cases, it canbe
left out. In this case, the semanticld is:
CLASSxx.INSTANCEyy

fdt|tag

CIP assembly, parameter name or name of a /O connection (in the
context of channel data)

8 |Protocol specific common data types

Tahle 8 and Table 9 specify the protocol specific common data‘types, which are used in

definition of other dat

Theg
Namespace: cip

a types.

data types described in Clause 8 are defined for folléwing namespace:

Table 8 — Simple protocol specific common data types

the

Data type Definition Description
arrpyDimensions STRING Represents the dimension of an array, see [q],
Appendix C
attfibuteld USINT CIP attribute identifier
bitDffset UDINT Bit offset of a parameter in an assembly
cipfStatus UINT cipStatus represents the Status (attribute 5) pf
the Identity object. See
IEC 61158-5-2:20442019, 6.2.1.2.2
clapsld UINT CIP class identifier
comstValue UDINT Represents the constant value used in the data
type Constant
dafaType enumeration ( byte | float | double | Defines the different enumerations of the CIH
int | unsigned | enumerator | data types
bitEnumerator | index | ascii |
password | bitString | hexString |
date | time | dateAndTime | duration |
Iuillcuy i stroctured i dllllSpc\.il’i\. T
deviceType UINT Represents the DeviceType (attribute 2) of the
Identity object. See IEC 61158-5-2:20442019,
6.2.1.2.2
ePath ARRAY OF USINT CIP EPATH, see IEC 61158-6-2:20142019,
4.1.9.
extendedldentifier STRING Represents the address of the CIP device in
the CIPNodelD if the address used on this CIP
network is a name or IP-address. The
extendedldentifier shall be used for CompoNet
networks to cover the CompoNet MAC ID.
See also shortldentifier
instanceld UINT CIP object instance identifier
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Data type Definition Description

majorRevision USINT Represents the Major Revision (attribute 4.1) of
the Identity object. See
IEC 61158-5-2:20442019, 6.2.1.2.2

minorRevision USINT Represents the Minor Revision (attribute 4.2) of
the Identity object. IEC 61158-5-2:201442019,
6.2.1.2.2

portNumber UINT Represents the portnumber within a CIP
bridging or routing device to route a message
to another segment

pr du\;tCUdU I\JI:I“IT RUFIUOCIItO thc r\ludu\.t \.:UdU (Gttllbutc 3) Uf
the ldentity object. See
IEC 61158-5-2:20442019, 6.2.1.2.2

prqductName STRING Represents the Product name (attribute 7) off

the ldentity object. See
IEC 61158-5-2:201442019, 6.2.1.2.2

sefialNumber ARRAY OF USINT

Represents the Serialnumber (attribute 6) of
the ldentity object. See

IEC 61158-5-2:20442019) 6.2.1.2.2. If the
serialNumber is not‘known because of offling
configuration then‘a)0 should be returned

selviceCode USINT CIP service ¢ode: This is a function, or meth¢d,
supported-by @’ CIP object or attribute

selfviceName STRING CIP sefvice name. This is a function, or
method, supported by a CIP object or attribufe.
Thi§ attribute provides additional human
readable information about the related servide
code

shortldentifier USINT Represents the address of the CIP device in
the CIPNodelD if the address used on this C|P-
network is a simple address. See also
extendedldentifier

sybolicAddress STRING Represents a name of a component inside the
device

vemdorID UINT Represents the Vendor ID (attribute 1) of the

Identity object. See IEC 61158-5-2:20142014,
6.2.1.2.2
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Table 9 — Structured protocol specific common data types

Data type Definition Description
Elementary data type o | Multipli
2 city
(7]
=]

ClIPDevice STRUCT Specifies a CIP device.

CIPDevice contains manufacturer and device
information (the Identity Object), which is
present in every CIP node

cipStatus M [1..1]

CIPPath M [1..1]

CIPDeviceldentity M [1..1]

CIPDeviceldentity STRUCT Represents the static part of'the’ [dentity object
of the CIP device. See
IEC 61158-5-2:20142019y,672.1.2.2

vendorID M [1..1]
deviceType M [1..1]
productCode M [1..1]
majorRevision M [1..1]
minorRevision M [1..1]
serialNumber M [1..1]
productName M [1..1]

CIPINodelD STRUCT Identifier used to identify a particular node
(device) on a CIP network, e.g. CIP MAC
(Media Access Control) ID (1 byte) for
DeviceNet and ControlNet; IP address for
EtherNet/IP.

Since the size differs from protocol to protog¢ol,
structure is used which contains 2 attributeq:
extended identifier (n bytes string) and shor
identifier (1 byte unsigned integer) and only
one of them shall be used
choice(of M [1..1]

Extendedldentifier S [1..1]

Shortldentifier S [1..1]

CIPObjectAddress STRUCT CIP object address as CIPObjectld,

CIPSymbolicAddress or HexAddress
choice of M [1..1]
CIPObjectld S [1..1]
CIPSymbolicAddress |S [1..1]
HexAddress S [1..1]

CIPObjectld STRUCT The CIP classld, instanceld and (conditional)
attributeld ‘address’ information for a CIP
object and attribute. If used in a Process
Channel this is likely to be either an Assembly
object or a Parameter object

classld M [1..1]
instanceld M [1..1]
attributeld 0 [0..1]
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Elementary data type o | Multipli
= city
(7]
=]

CIPPath STRUCT The full ‘address’ of the CIP node (device). In
general, this consists of the Node ID stored in
the CIPNodelD element. The RoutingPath
element is used to transfer additional routing
information that can be used by the CIP FDT
communication component

F\\Uui.illyrl"d“l O [U..‘l]
CIPNodelD M [1..1]

CIPASymbolicAddress |STRUCT classld, instanceld and attributeld.does not
necessarily be known, a symbolic address
could also be used.

CIPSymbolicAddress, HexAddfess or
CIPObjectld could be usedifor
DataExchangeRequest
symbolicAddress M [1..1]
Corstant STRUCT A constant value
constValue M [1..1]
Extendedldentifier STRUCT See aitribute extendedldentifier
extendedldentifier M [1..1]
HexAddress STRUCT CIP object address as ePath
ePath O |[0.1]
LinkAddress STRUCT Represents the CIPNodelD within a Segment
CIPNodelD M. [1..1]
ParpmeterReference |STRUCT Reference to a description of a parameter
fdt:idref M [1..1]
bitOffset O |[0..1]

RedervedBits STRUCT Used wherever reserved bits are needed

RodtingPath STRUCT] Any additional CIP network routing informatfon,
which can be understood by the
Communication Channel

Segment M [1..1]

Sedment STRUCT Represents the path a message shall follow|to

reach the addressed CIP device
portNumber M [1..1]
LinkAddress M [1..1]
Segment O [0..1]

Service STRUCT CIP service identified by serviceCode and
serviceName. CIP service code is a function,
or method, supported by a CIP object or
attribute

serviceCode M [1..1]
serviceName O [0..1]

Shortldentifier STRUCT See attribute shortldentifier
shortldentifier M [1..1]
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9 Network management data types

9.1 General

The data types specified in Clause 9 are used at following services:

¢ NetworkManagementinfoRead service;

o NetworkManagementinfoWrite service.

9.2 Node address

Thg CIPNodelD will be stored in the busAddress element of the fdt:DeviceAddress data.type.
Thig is not used for CompoNet because the master has a fixed address — sincerthis is a

mandatory element, the recommendation is to use the value "0".

NOTE Additional implementation hints regarding addressing in CompoNet are provided in Annex_Annex A.

9.3] Scanner/master — Bus parameter set (CIP)

Infgrmation is-sent provided to the CIP scanner/master within the UserDefinedBus element of
the| Networkinfo data type, using the data types specified in Table 10 and Table 11. This

infgrmation shall be set to configure the scan list of scanner/master-

Thg data types described in this subclause are defined for, following namespace:

Namespace: cippar

Table 10 — Simple fieldbus caonfiguration data types

Data type Definition Description

async USINT See-Table 7-2.35 of [9] Connection Manager Field Usage fof
Safety. This is a CIP Safety exclusive field. Only applies to
producing connections. Field should be empty for consuming
connections. Used to calculate Network Reaction Time

base UINT Scaling parameters according to ISO 15745-2:2003, A.4.1.4/6

ClaFSO BOOL Trigger and transport mask bit assignment.
See ISO 15745-3:2003, Table A.25

clas1 BOOL

clalssz BOOL

class3 BOOL

clalss4 BOOL

cIalssS BOOL

clafs6 BOOL

compoNetDeviceCategory USINT Defines the different categories of CompoNet devices. See
[10], Chapter 7-4

compoNetloLength OTNT See [10], Chapter 7-5

compoNetlOLengthUnit USINT

connectionld STRING Uniquely identifies the connection within the DTM.

connectionNameString STRING SeeConnection entry format according to ISO 15745-3:2003,
Table A.24

connectionTypeMulticast BOOL See Connection parameters bit assignments.

- See ISO 15745-3:2003, Table A.26

connectionTypeNULL BOOL

connectionTypePoint2Point BOOL

consumedConnectionSize UINT Maximum number bytes received across this connection

defaultConnection BOOL Indicates whether the CIPConnection is default or not
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Data type Definition Description

defaultSafetyConnections USINT See Table 7-2.24 of [9] Connection Manager Section
Keywords for Safety. Instance Number

defaultValue STRING Represents the value of the attribute when in offline state

div UINT Scaling parameters. See ISO 15745-2:2003, A.4.1.4.6

expectedPacketRate UINT Scanner determines this parameter. There might be some
reason that the slave provides this parameter to the master

fixedSizeSupported BOOL Connection parameters bit assignments. See
ISO 15745-3:2003, Table A.26

helpString STRING Connection entry format. See ISO 15745-3:2003, Table A424

inhfibitTime UINT Optional for COS, for other connection types it is not valid.
Scanner determines this parameter. There might be some
reason that the slave provides this parameter to'the’master

maxCIPConnections UINT Communication capacity, see Chapter 7-3.6{11:7 of [5]

magxConsumerNumber USINT See Table 7-2.34 of [9] Connection Managef Section
Keywords for Safety. This is a CIP Safety’exclusive field.
When safety devices wish to define'multi-cast connections gnd
need to restrict the maximum number of consumers to a vallie
less than the default maximum,of¢15, this field can define the
product limit. If this field is empty, the SNCT shall always ude
the default value of 15 forthe’maximum number of multi-caqdt
connections. This field,can/be left empty for single-cast
connections.

maxEMConnections UINT Communication capacity. See Chapter 7-3.6.11.7 of [5]

maxIOConnections UINT

maxRPI UDINT Maximum Packet Interval supported by the device.
The RPLjs delivered from the Device DTM to the Master DTM
only With' a default value. As the Master DTM only has the
oveiew over all adjusted RPI, there is a possibility that thg
Master DTM will change/adapt this value therefore a minimym
and a maximum value is necessary.

ma‘xSafetyConnections USINT See Table 7-2.2 of [9] Connection Manager Section Keywor{ls
for Safety. Optional

maxSafetylnputCnxns USINT(

maxSafetyOutputCnxns USINT

mipRPI UDINT Minimum Packet interval required by the device.
The RPI is delivered from the Device DTM to the Master DTM
only with a default value. As the Master DTM only has the
overview over all adjusted RPI, there is a possibility that thg
Master DTM will change/adapt this value therefore a minimym
and a maximum value is necessary.

multiplier UINT Scaling parameters. See ISO 15745-2:2003, A.4.1.4.6

offset INT

prgcision UINT

priprityHigh BOOL Connection parameters bit assignments. See

. [SO 15745-3:2003, Table A.26.

priorityLow BOOL

priorityScheduled BOOL

priorityUrgent (ENIPV1.2) BOOL

producedConnectionSize UINT Maximum number of bytes transmitted across this connection

realTimeTransferFormat USINT Connection parameters bit assignments. See
ISO 15745-3:2003, Table A.26.
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Data type Definition Description

rpi UDINT Requested packet interval in microseconds: the measure of
how frequently the originating application requires the
transmission of data from the target application. See

ISO 15745-3:2003, Table A.24 Connection Manager Section

scld ARRAY OF Safety Configuration Identifier. See IEC 61784-3-2:20102021,
USINT 6.6.5.18
server BOOL Trigger and transport mask bit assignment. See

- ISO 15745-3:2003, Table A.25.
transportTypeExclusiveOwner BOOL

trapsportTypelnputQnly BOOI

trapsportTypeListenOnly BOOL

trapsportTypeRedundantOwner | BOOL

triggerApplication BOOL

triggerChangeOfState BOOL

triggerCyclic BOOL

unid ARRAY OF Target UNID.

USINT See |IEC 61784-3-2:20402021, 6.6.5.19

valliableSizeSupported BOOL Connection parameters bit dssignments. See

ISO 15745-3:2003, Table"A.26.

Table 11 — Structured fieldbus configuration data types

Data type Definition Description
Elementary data types X Multiplicy
£
AsgemblyMemberDefinition STRUCT Represents all members of gn
assembly
fdt:id o |[[0..1]
fdt:tag M ([1..1]
fdt:descriptor (0] [0..1]
cip:dataType M [1..1]
defaultValue (0] [0..1]
cip:arrayDimensions O [0..1]
Scaling (0] [0..1]
cip:CIPObjectAddress (0] [0..1]
fdt:BitEnumeratorEntries (0] [0..1]
fdt:EnumeratorEntries O [0..1]
fdt:Unit o |[[0..1]
fdt:Ranges (0] [0..1]
fdt:SubstituteValue (0] [0..1]
—fdt:StructuredElements o |4

AssemblyMemberDefinitions STRUCT See AssemblyMember definition
AssemblyMemberDefinition |O [0..7]

BitStrobeConnection STRUCT Represents the Bitstrobe |10

connection

MasterSlaveConnection M [1..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
©
S
Capacity STRUCT Communication capacity, See
Chapter 7-3.6.11.7 of [5]
MaxCIPConnections (0] [0..1]
MaxlOConnections (0] [0..1]
MaxEMConnections (0] [0..1]
CIPConnection STRUCT Defines one supported CIP
connection
Contains attributes, see
ISO 15745-3:2003, Table A.24
For safety devjces, see Chapter
7-2.2.4.3, Fable 7-2-3 of [9]
connectionld M [1..1]
connectionNameString M [1..1]
helpString M [1..1]
cip:ePath M [1..1]
defaultConnection (0] [QsM
Config1 O 0..1]
Config2 O{ |[0..1]
TriggerAndTransport M [1..1]
M {[1..1]
Originator2TargetParameters
M ([1..1]
Target2OriginatorParameters
CIPNode STRUCT Represents all connection
information of the device
fdt:readAccess (0] [0..1]
fdt:writeAccess (0] [0..1]
fdtpar:configurationData (0] [0..1]
scld O |[0..1]
unld O |[[0..1]
cip:CIPDeviceldentity M [1..1]
cip:CIPNodelD M [[1..1]
PossibleConnections M [1..1]
CurrentConnections M [1..1]
O [[0..1]
AssemblyMemberDefinitions
CompoNetlO STRUCT Defines the 10 of a CompoNet
device. See [10], Chapter 7-2
— e e st o (=4
—CompoNetOutputinfo o |4
B A e e S
compoNetDeviceCategory |M [1..1]
CompoNetinputinfo O [0..1]
CompoNetOutputinfo (0] [0..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
®
=]

CompoNetinputinfo STRUCT Represents the Inputs of the

CompoNet device
CompoNetlOlnfo M [1..1]

CompoNetlOlnfo STRUCT Represents the Inputs or
Outputs of the CompoNet
device

compoNetlOLengthUnit M [1..1]
compoNetlOLength M [1..1]

CorhpoNetOutputinfo STRUCT Represents the Qutputs of tHe

CompoNet device
CompoNetlOlnfo M [1..1]

Corjfig STRUCT Deprec€aied, see Clause A.3
Contains elements Size and
Format

Size 0} [0..1]
Format (0] [0..1]

Corffig1 STRUCT? Deprecated, see Clause A.3
See ISO 15745-3:2003,
Table A.24

Config M [1..1]

Corfig2 STRUCTP Deprecated, see Clause A.3
See ISO 15745-3:2003,
Table A.24

Config M [1..1]

CornectionParameters STRUCT Represents the Connection
Parameters keyword of the
Connection Manager Sectior| of
an EDS-file. See
ISO 15745-3:2003, A.4.1.4.9

fixedSizeSupported (0] [0..1]
variableSizeSupported (0] [0..1]
realTimeTransferFormat (0] [0..1]
connectionTypeNULL (0] [0..1]
connectionTypeMulticast (0] [0..1]
connectionTypePoint2Point | O [0..1]
priorityLow (0] [0..1]
priorityHigh (0] [0..1]
priorityScheduled (0] [0..1]
priorityUrgent (0] [0..1]
cip:ReservedBits (0] [0..1]

ConsumedAssemblyReference |[STRUCT Gives CIPObjectAddress of the
data consumed on this 10
connection.

To reference what is the 1/0

assembly attached to this

connection to allow the scanner

to understand the members of

the consumed assembly
cip:CIPObjectAddress M [1..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
b
D

COSConnection STRUCT Represents the COS 10
connection. It is mutual
exclusive with the Cyclic 10
connection

MasterSlaveConnection M [1..1]

CurrentConnections STRUCT Represents all default

connections of this device
CIPConnection (0] [0..7]
MasterSlaveConnectionSet |O [0..1]
CompoNetlO (0] [0..1]

CydlicConnection STRUCT fon—Represents
the CyclicNO® connection. It iy
mutual exclusive with the CQS
10, ¢ornection

MasterSlaveConnection M [1..1]

Format STRUCT Config data format. See

ISO 15745-3:2003, Table A.24
choice of [1T2M
cip:ParameterReference [1..1]
fdt:ChannelReference [1..1]

MagterSlaveConnection STRUCT Defines one supported

MasterSlave connection
producedConnectiohSize M [1..1]
consumedConnectionSize |M [1..1]
expectedPacketRate (0] [0..1]
inhibittime (0] [0..1]
(0] [0..1]
ConsumedAssemblyReference|
(0] [0..1]
ProducedAssemblyReference

MagterSlaveConnectionSet STRUCT Zero or more
MasterSlaveConnections.
MasterSlaveConnection
elements can be combined
according to the CIP
specification (see
IEC 62026-3).

This element shall be providéd
for DeviceNet. If device doeg
not enppnr+ LLO - connections.
through the MasterSlave
connection set, this list shall be
empty
PolledlOConnection (0] [0..1]
BitStrobeConnection (0] [0..1]
choice of (0] [0..1]
COSConnection S [1..1]
CyclicConnection S [1..1]
MulticastPollingConnection |O [0..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
®
D

MulticastPollingConnection STRUCT Represents the Multicast Polled

10 connection
MasterSlaveConnection M [1..1]

Originator2TargetParameters STRUCT Originator to target connection
parameters. See
ISO 15745-3:2003, Table A.24

rpi (0] [0..1]
minRpi (ENIP V1.2) (0] [0..1]
maxRpi (ENIP V1.2) (0] [0..1]
ConnectionParameters M [1..1]
choice of M [1..7]

Size S [1..1]

Format S [1..1]

PolledlOConnection STRUCT Represents the Polled 10
connection

MasterSlaveConnection M [154]

PogsibleConnections STRUCT Represents all possible
connections that can be made
to this device

maxSafetyConnections (0] [0..1]
maxSafetylnputCnxns (0] [0..1]
maxSafetyOutputCnxns (0] [0..1]
defaultSafetyConnections (0] [0..1]
Capacity (0] [0..1]
CIPConnection (0] [0..7]
PoltedlOConnection (0] [0..1]
BitStrobeConnection (0] [0..1]
COSConnection (0] [0..1]
CyclicConnection (0] [0..1]
MulticastPollingConnection |O [0..1]
SafetylnputConnection (0] [0..7]
SafetyOutputConnection (0] [0..7]
CompoNetlO (0] [0..1]

ProgucedAssemblyReference STRUCT Provides CIPObjectAddress pf
the data produced on this IO
connection,in order to reference
what is the I/0O assembly
attached to this connection.
This allows the scanner to
understand the members of the
produced assembly.

cip:CIPObjectAddress M [1..1]
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Elementary data types 3 Multiplicy
®
=]
Target2OriginatorParameters STRUCT Target to originator connection
parameters. See
ISO 15745-3:2003, Table A.24
rpi 0} [0..1]
minRpi (ENIP V1.2) 0} [0..1]
MaxRpl (ENTP VT.Z] O [0 T]
ConnectionParameters M [1..1]
choice of M [1..7]
Size S [1..1]
Format S [1..1]
TrapsportTypeExclusiveOwner |STRUCT See
transportTypeExclusiveOwner
M [1..1]
transportTypeExclusiveOwner
TrapsportTypelnputOnly STRUCT See transportTypelnputOnly
transportTypelnputOnly M [154]
TrapsportTypeListenOnly STRUCT See transportTypeListenOnly
transportTypeListenOnly W [1..1]
TrapsportTypeRedundantOwner | STRUCT See
transportTypeRedundantOwner
M [1..1]
transportTypeRedundantOwner
TriggerAndTransport STRUCT Represents the Trigger and
Transport keyword of the
Connection Manager Section of
an EDS-file. See
1ISO 15745-3:2003, A.4.1.4.9
class0 (0] [0..1]
class1 (0] [0..1]
class2 (0] [0..1]
class3 (0] [0..1]
class4 (0] [0..1]
class5 (0] [0..1]
class6 (0] [0..1]
triggerCyclic (0] [0..1]
uiggwundngeumlale ) V.. T]
triggerApplication (0] [0..1]
server (0] [0..1]
choice of M [1..1]
TransportTypeListenOnly |S [1..1]
TransportTypelnputOnly |S [1..1]
S [1..1]
TransportTypeExclusiveOwner
S [1..1]
TransportTypeRedundantOwner
cip:ReservedBits (0] [0..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
©
S
SafetylnputConnection STRUCT Defines one supported CIP
Safety Input connection
async M [1..1]
maxConsumerNumber (0] [0..1]
CIPConnection M [1..1]
SafptyOutputConnection STRUCT Defines one supported CIP.
Safety Output connection
maxConsumerNumber (0] [0..1]
CIPConnection M [1..1]
Scdling STRUCT Scaling of a‘pafameter. See
ISO 15745-2:2003, A.4.1.4.6
offset M [1..1]
base M [1..1]
multiplier M [1..1]
div M {[1..1]
precision (0] ONNG|
Siz¢ STRUCT See ISO 15745-3:2003,
Table A.24
choice of [1..1]
cip:Constant [1..1]
cip:ParameterRéference [1..1]
UsqrDefinedBus STRUCT Represents the CIP protocol
specific part of NetworkInfo
CIPNode M ([1..1]
a, b

10

Ths

e [Connect-s€rvice,
e [Transaction service,

e |Distonnect service,

Communication data types

data types specified in Clause 10 are used with the following services:

e Abort service,

Sequence service.

The service arguments contain the address information and the communication data (explained
in Table 12 and Table 13).

The data types described in Clause 10 are defined for the following namespace.

Namespace: fdtcipcomm
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Table 12 — Simple communication data types

Data type Definition Description
communicationReference uuib Mandatory internal FDT value which uniquely identifies a
connection to a device. It is allocated by the
Communication Channel during the ConnectRequest. The
value is used by subsequent communication calls up to and
including DisconnectRequest or Abort
delayTime UDINT Delay time in [ms] between two communication calls
extendedStatusCode ARRAY OF USINT CIP extended status code further elaborates upon the CIP
status code and may be present in an Error Response
message from a CIP object.
(CIP range: 0-255 words)
(DeviceNet: 1 byte)
This information is formatted as a hex string‘to’cover the|
CIP extended status codes. This information’is protocol
specific
sequenceTime UDINT Period of time in [ms] for the whole sequence
stgqtusCode USINT CIP status code, which is present“in the General Status
Code field of a Response message from a CIP object.
For DeviceNet, this is provided only in error cases
Table 13 — Structured communication data types
Data type Definition Description
Elementary data type o | Multipli
~ city
0
=]

Abqrt STRUCT Describes the abort. An abort cancelp
all outstanding requests and closes the
connection

communicationReference M [1..1]

CorjnectRequest STRUCT Element used with ConnectRequest ¢all
to identify the CIP node (device) with
which a communication connection
should be established

fdt:systemTag O [0..1]
cip:CIPPath M [1..1]

CornnectResponse STRUCT Element used with the
ConnectResponse call used to convdy a
unique value — the
communicationReference — which
should be used in subsequent calls dn
this communication connection.
ConnectResponse contains the
CIPDevice element as defined in
DTMCIPDataTypeSchema.xml, which is
used to acknowledge that the
connection to the requested nodelD is
actually established

communicationReference M [1..1]
cip:CIPDevice M [1..1]
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Data type Definition Description
Elementary data type o | Multipli
2 city
0
=]

DataExchangeRequest STRUCT Element used with the
TransactionRequest call to describe the
communication request to a particular
object within the CIP node (the CIP
node is associated with the connection
identified by the connectionReference).
The-ebjectaddressis—speciftedusin
the CIPObjectAddress element. The
service to perform is specified using fthe
Service element. If data is required Qy
the service it is stored in the
fdt:CommunicationData élement

communicationReference M [1..1]
cip:serviceCode M [1..1]
cip:CIPObjectAddress M [1..1]
fdt:CommunicationData (0] [0..1]

DatpExchangeResponse |STRUCT Element/used with the
TransactionResponse call to return the
resdlt of a TransactionRequest.
Depending on the network, result codes
are returned in the ServiceResponse|

communicationReference M [1371]
ServiceResponse M [1..1]
fdt:CommunicationData © [0..1]

DisgonnectRequest STRUCT Element used with the
DisconnectRequest call to identify the
connection, which should be terminated

communicationReference M [1..1]

DisgonnectResponse STRUCT Element used with DisconnectRespopse
to indicate that the connection identified
by the communicationReference has
been terminated

communicationReference M [1..1]

SedquenceBegin STRUCT Describes the sequence begin
sequenceTime (0] [0..1]
delayTime (0] [0..1]
communicationReference M [1..1]

SedquenceEnd STRUCT Describes the sequence end
communicationReference M [1.1]

SequenceStart STRUCT Describes the sequence start
communicationReference M [1..1]

ServiceResponse STRUCT CIP service response and status codes.
All error codes are described in
IEC 61158-6-2:20442019, 4.1.11

cip:serviceCode M [1..1]
statusCode M [1..1]
extendedStatusCode (0] [0..1]
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Channel parameter data types

data types specified in Clause 11 are used with the following services:

ReadChannelData service,

WriteChannelData service.

Channels in a DTM can be used to represent the "Process values" available on that device.
These are sometimes called Process Channels. A process control system (i.e. some external
system which monitors values on a device) can query each of the DTM’s channels for its channel

par
sys
dev

Infg
retd

Dat
Tal

Thd
ass|
the
ED

shadow of the slave device's |/O data. The Process Channel of the master DTM also refer

the
layq

Theg
Nan

Ameters. The channel parameier schema describes the process values so that an exie
em can use the information to access and interpret the values from the device during nor
ice runtime. The external system might not use FDT to access the values.

rmation about the available channels (if there are any) is included in _the"informa
rned from the GetChannels service call.

le 14 and Table 15.

se data types can be used by a DTM (e.g. slave/adapter device's DTM) to describe its
emblies — data format and constituent Params (providing similar information to that foun
[10_Info]/[Variant_IO_Info]/[Connection Manager], [Assembly] and [Params] sections o
B file) — and by a master/scanner device’s DTM to describe the objects used to acceg

child DTM and the Process Channel of the child"\DTM, which describes the assembly ¢
ut within the master device.

data types described in Clause 11 are_défined for following namespace.
hespace: cipchannel

Table 14 — Simple channel parameter data types

Fnal
mal

ion

A types used by the services ReadChannelData and WriteChannelData are specified in

1/0
d in
an
s a
5 to
ata

Data type Definition Description
asgsemblySize USINT Length of the assembly data in bytes
UDINT
(ENIP
V1.2 only)
frameApplicationTag STRING Frame Application specific tag used for identification and
navigation
galewayBus@ategory uulID Unique identifier for a supported bus type (DeviceNet,
Ethernet/IP, ControlNet or CompoNet) according to the speciffic
CATID
helpMéssage STRING CIP assembly, parameter or I/O connection help string
memberPosition UDINT Zero based bit offset. Position of the member data in the
assembly data. This has to be calculated from the Assembly
structure information
memberSize UDINT Number of bits. Length of the member data in the assembly
data
protectedByChannelAssignment | BOOL This flag is set by the client. If the flag is set, DTM is not
allowed to change the I/O connection definition
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Table 15 — Structured channel parameter data types

Data type Definition Description

Multipli
city

Elementary data type

Usage

AssemblyMember STRUCT Describes a member of an
assembly. Provided is the
bitPosition from the start of the
assembly data block and the

bitl i

channel reference of the channel
which describes the member datd.

The reference to the data of the
AssemblyMember can-be;

a) a ParameterReference to the |ist
of parameters' derived from thle
deviceDTM' by,
GETParametersList;

b) an AssemblyMemberReferend
reférences another Assembly
Soxthis is then a nested
assembly;

c) “an FDT ChannelReference
points to a channel provide by
the Device DTM;

d) a CIPObject Address points t

[)

the attribute holding the data |n
the CIP way of addressing.
If the member is a constant, it is
expressed in this way
memberPosition M [1..1]
memberSize M [1..1]
choice of M [1..1]
AssemblyMemberReference | S [0..1]
fdt:ChannelReference S [0..1]
cip.C1PObjectAddress S [1..1]
cip:Constant S [1..1]
AsgemblyMemberReferen {STRUCT Reference to the description of a
ce assembly member
fdt:idref M {[1..1]
cip:bitOffset (0] [0..1]
AsgemblyMembers STRUCT The collection of AssemblyMembers.

This member is available only if the
FDT channel object represents a
Fssemty; othrerwise chammet——
represents a CIP object

AssemblyMember (0] [0..%]
ChannelReference STRUCT Refers to an FDT channel and an
CIP object reference
e e M [1..1]
cip:bitOffset

: M [1..1]

fdt:ChannelReference
M [1..1]

Cip:bitOffsetCIPObjectAddress
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Data type Definition Description
Elementary data type o | Multipli
2 city
»
>
FDTChannel STRUCT Describes the Process Channel in
detail

fdt:tag M [1..1]
fdt:id M [[1..1]

M [[1..1]

protectedByChannelAssignment

fdt:dataType M [1..1]
assemblySize M [1..1]
fdt:signalType M [1..1]
frameApplicationTag (0] [0..1]
helpMessage (0] [0..1]
fdt:Semanticinformation (0] [0..1]
ServiceSet M [1..1]
cip:CIPObjectAddress M [1..1]
AssemblyMembers (0] [0..1]

FDTChannelType STRUCT Description of the channel
component in case of channels wjth
gateway functionality.

States the version number of the
DTM and, optionally, the fieldbus
category ID
gatewayBusCategory (0] [0..1]
fdt:VersionInformatian M [1..1]
SerjiceSet STRUCT The collection of supported CIP
Service Codes
cip:Service M [1..%]
12 |Device identification
12.1 Device type identification data types
Theg IEC 61784 CPF 2 device type identification data types provide general data types with a
projocol_specific semantic (see Table 16) as well as data types without such a mapping (pee

Tallle A7 _and Table 18).

The data types described in this subclause are defined for following nhamespace:

Namespace: cipident
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Table 16 — Identification data types with protocol specific mapping

Devices:
protocol_CIP_DeviceNet

For all Ethernet/IP

Devices:
orotacal ClD _CitharnatlD
B

IEC 61784 Semantic Data request in Protocol [IEC 61784 | FDT data type (display | Specific
CPF 2 element physical device specific| CPF 2 format) reference
attribute name data
name format
busProtocol [I[dBusProtocol |For all DeviceNet - - Enumeration -

(protocol_CIP_DeviceNet |
protocol_CIP_EthernetIP |
protocol_CIP_ControlNet |
protocol_CIP_CompoNet)

For all ControlNet
Devices:
protocol_CIP_ControlNet

For all CompoNet
Devices:
protocol_CIP_CompoNet

Table 17 — Simple identification data types with protocol indepéndent semantics

Data type Definition Description
idO0TMSupportLevel enumeration ( Enumeration (See IEC 62453-2)
genericSupport |
profileSupport |
blockspecificProfileSupport |
specificSupport |
identSupport )
match STRING Used by a DTM to define a regular expression,
which shall match the scanned physical
identification information
nomatch STRING Used by a DTM to define a regular expression,
which shall not match the scanned physical
identification information.
Used by Device DTM to indicate if identification
information may not match

Tlable 18 — Structured identification data types with protocol independent semantic|

Data type Definition Description
Elementary data Usage | Multiplicity
type
RepExpr STRUCT Includes regular expression string —
either for match or nomatch
match (0] [0..1]
nomatch (0] [0..1]

12.2 Topology scan data types

The data type CIPDevice (see Table 9), is used with the Scan service response.

This data type describes one entry in the list of scanned devices.

12.3 Scan identification data types

Subclause 12.3 defines data types that are used to provide the scan response of a CIP network

(see Table 19 and Table 20).
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The data types described in this subclause are defined for following namespace:
Namespace: cipdevscanid

Table 19 — Simple scan identification data types

Data type Definition Description
configuredState enumeration ( A communication master shall indicate in
configuredAndPhysicallyAvailable | this attribute, if the scan response is
configuredAndNotPhysicallyAvailable | related to a detected physical device,
availableButNotConfigured | notApplicable ) which is configured or unconfigured
reSUi‘lS‘ld‘lC CIIUIIICIGUUII { pIUViDiUIIdi i I’illdi i CITUT ) i\jcll“l’iﬁb IIr “IC IUDU“. ib UTIT UIr UIU
provisional results or the final result of \the
split scan results
Table 20 - Structured scan identification data types
Data type Definition Description
Elementary data type o | Multipli
2 city
[72]
=]

IdBusProtocol STRUCT This,element contains exactly one attribuje,
which contains the value of the scanned
physical device.

This element has semantic meaning
therefore has a prefix "Id" for better
identification

cipident:busProtocol O [0~ 1]

cipident:RegExpr Q [0..7]

Scanldentification STRUCT These elements contain all elements for the

appropriate protocol variant
configuredState O [0..1]
fdt:CommunicationError (0] [0..1]
IdBusProtocol M [1..1]
cip:CIRDgvice M [1..1]
Scanldentifications | STRUCT Collection of Scanldentification elements
fdt:protocolld M [1..1]
resultState M [1..1]
Scanldentification 0 [0..7]
12.4.Device type identification data types

Subclause 12.4 defines data types that are used to provide protocol specific information for
device types (see Table 21).

The data types described in this subclause are defined for following namespace:
Namespace: cipdevid
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Table 21 — Structured device type identification data types

Data type Definition Description
Elementary data type S M_u!tipl
g icity
Deviceldentification | STRUCT This element contains all elements for
the appropriate protocol variant
cipident:idDTMSupportLevel M [1..1]
IdBusProtocol M [1..1]
cip:ClPDeviceldentity M [1..1]
IdDeviceType O [0..7]
IdVendorID O [0..7]
IdRevision (0] [0..%]
Deliceldentifications | STRUCT Collection of Deviceldentification
elements
fdt:protocolld M [1..1]
Deviceldentification O [0..7]
depity-object of the CiP-device "";
possible values. See
—ldvendoriD M 1]
e e M s
—ldproductCode M 1]
—ldmajorRevision M |
— e e e s M (R
—ldserialNumber M 1]
— et e M (R
IdBusProtocol STRUCT This element contains exactly one
attribute, which contains the value of
the scanned physical device.
This element has semantic meaning
therefore has a prefix "Id" for better
identification
cipident:busProtocol O [0..1]
cipident:RegExpr 0 [0..7]
Idendorld STRUCT Represents the vendor id
—cip:vendorid M| B
CIpident. RegEXpPr O 01
IdDeviceType STRUCT Represents the device type
—cip:devicetype M| B
cipident:RegExpr O [0..7]
ldproductCode STRUCT Represents-the product code
—ebemeda e = |
—cipident:RegExpr o 07
STRUCT Represents the-major revision
IdRevision cip-majorRevision " 1
—cipident:RegExpr o 07
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Data type Definition Description
Elementary data type S | Multipl
o icity
>
—sleseabas e M (R
—cipident:RegExpr o [0
ldserialiNumber STRUCT Represents-the-serial-number
e M -1
cipident:RegExpr O [0..7]
ldgroductName STRUCT Represents the product name
cip:productName M [1..1]
cipident:RegExpr O [0..%]
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Annex A
(informative)

Implementation hints

1 Addressing in CompoNet DTMs

In CompoNet the Node Address can be set on the device using switches (see [10], Chapter 9-3).
This_same address is used to set the Address on the DTM.

NOT|

As for all other CIP protocols, the "UserDefinedBus" Addressing is used in the DTM s Paramegter
Dogument. Since the CompoNet Node Address range is limited to 127, the "Shoftldéentifier" can

be

CompoNet defines different types of devices, with are specified in the-EDS file by the De
Category keyword (see [10], Chapter 7 and Table A.1).

Thg Node Address range depends on the Device Category, as,defined in Table A.1.

Thg address used for communication on Layer 2 (Media<Access Control Address, MAC),
the] MAC ID, is calculated from the Device Type and the Node address, in accordance
Tahle A.1 (see also [10], Chapters 1-4).

Ised to specify the address within the "UserDefinedBus" data type.

Table A.1 — CompoNet relationship between:Device Category, Node Address, MAC ID

ice

i.e.

Dpvice Category Value Node Node Address Prefix coding MAC ID
Address length bit 9-7

Master 0 6-bit 0x111 0x1CO
Wdrd IN 1 0x00-0x3F 6-bit 0x000 0x0-0x3F
Wwqrd OUT 2 0x00-0x3F 6-bit 0x001 0x40-0x7F
Wdrd MIX 3 0X00-0x3F 6-bit 0x000 0x0-0x3F
Bit|IN 4 0x00-0x7F 7-bit 0x01* 0x80-0xFF
BitlOUT 5 0x00-0x7F 7-bit 0x10* 0x100-0x17F
BitMIX 6 0x00-0x7F 7-bit 0x01* 0x80-0xFF
Repeater 7 0x00-0x3F 6-bit 0x110 0x180-0x1BF

Thg MACJID shall be used for direct communication, and not the Node Address. Since the len

of

the MAC ID is 9 bits, the short identifier that is used within the "UserDefinedBus" elemen

the DTM’s Parameter Document cannot be used, as it is [imited to one octet.

gth
t of

For addressing the DTM therefore uses the Node Address with a prefix. The Prefix depends on
the Device Type as indicated in Table A.1. The prefix and the Node Address are combined to
build the MAC ID, which is provided through the Extendedldentifier.

EXAMPLE

Word IN at Node Address 1 is MAC ID 0x0001
Word OUT at Node Address 5 is MAC ID 0x0045
Bit IN at Node Address 127 is MAC ID 0x00FF
Bit OUT at Node Address 127 is MAC ID 0x017F

When doing communication in FDT (slave request communication from master) this MAC ID is
used in the Extendedldentifier. The notation is always in hexadecimal format.
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A.2 Displaying addresses of CompoNet DTMs

As there are different types of devices according to the Device Category but they can have the
same Node Address, there should be a way to distinguish devices of different Device
Categories. The proposal is to add the Device Category in the name of the DTM, as shown for
example in Figure A.1.

Compo2 Compo3 Compo4 Compo5
CRT1-ID16 G CRT1-OD16 G CRT1B-ID02 S CRT1B-0D02 S
General purpose General purpose General purpose General purpose
Node(WORD IN-000) Node(WORD OUT-000) Node(BIT IN-000) Node(BIT OUT-001)

IEC

Figure A.1 — Examples of DTM naming for CompoNet

A.3 Handling of Config1 and Config2 elements in EtherNet/IP

Durtling the CIP Forward_Open service an optional data,segment can be appended to the path
attr|bute of this service. The Config1 and Config2 elements are intended to be used to trangfer
thisl information from the Device DTM to the ParentdDTM.

Dutling the CIP Forward_Open service the data segments given in Config1 and Config2 |are
appended to the path attribute of this service. The path of the service is represented by |the
cip:ePath attribute in the CIPConnection_element.

It is recommended to concatenate "the configuration buffers Config1 and Config2 to [the
cipjePath attribute in the element*€IPConnection if required.

To pe closer to the CIP fofward_open request (See 3-5.5.1.11 Connection Path-inr-ODVA- IR
spegification—~+3-5 and example "Table 3-5.15" in [5]) the buffers shall be concatenated as
follpws.

Thg configuratioh, buffers config1 and config2 are concatenated with a leading segment qub-
typ¢ identifier’ {0x80), the configuration sizes in words (config1+config2) followed by a trailing
pad byte if the'size of the configuration buffer is not even number of bytes:

cip:ePath
+ ww_&mwmm_)—- : i

+ 1 byte size of the configuration buffers config1 and config2 (in words)

+ Configuration buffer Config1
+ Configuration buffer Config2
[ + 1 pad byte (0x00) if size of configuration buffers config1 and config2 modulo 2 is not 0].

The Format element of Config1 and Config2 shall not be used.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 302: Communication profile integration -
IEC 61784 CPF 2

FOREWORD

1)
o-operation on all questions concerning standardization in the electrical and electronic fields. JTo this end

ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEG~Publication(s)"). 1
reparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealt

tandardization (ISO) in accordance with conditions determined by agreement.betWeen the two organizatiof
2)

terested IEC National Committees.

3) |
ommittees in that sense. While all reasonable efforts are madé._to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for" the way in which they are used or for
isinterpretation by any end user.

4) order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ansparently to the maximum extent possible in their pational and regional publications. Any divergence bety

ny IEC Publication and the corresponding national or‘regional publication shall be clearly indicated in the Ij

5) C itself does not provide any attestation of cénformity. Independent certification bodies provide confo

ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|
ervices carried out by independent certification bodies.

6)
7)

Il users should ensure that they have the\latest edition of this publication.

o liability shall attach to IEC or its*directors, employees, servants or agents including individual experts
embers of its technical committées.and IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other
ublications.

8) Attention is drawn to_theiNormative references cited in this publication. Use of the referenced publicatiof

ihdispensable for thelcarrect application of this publication.

9) Attention is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of pd

ights. IEC shall-not be held responsible for identifying any or all such patent rights.

IEQ 62453-302 has been prepared by subcommittee 65E: Devices and integration in enterp
sysiems; ~of IEC technical committee 65: Industrial-process measurement, control
autpmation. It is an International Standard.

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promiote~international

and

addition to other activities, IEC publishes International Standards, Technical Specifications, [Fechnical Repprts,

heir
with

ay participate in this preparatory work. International, governmental and non-goverpmental organizations liaising
ith the IEC also participate in this preparation. IEC collaborates closely with thé-Anternational Organizatiop for

S.

he formal decisions or agreements of IEC on technical matters express, asmearly as possible, an internatiponal
onsensus of opinion on the relevant subjects since each technical committee has representation from all

C Publications have the form of recommendations for international use and are accepted by IEC National

IEC
any

ions
een
tter.
mity
any

and
e or
and
IEC

s is

tent

Fise
and

This third edition cancels and replaces the second edition published in 2016. This edition

constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) improved support for Ethernet IP (see 9.3, Clause 10, and 12.4).

Each part of the IEC 62453-3xy series is intended to be read in conjunction with IEC 62453-2.
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The text of this International Standard is based on the following documents:

Draft Report on voting

65E/1031/FDIS 65E/1032/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the

above table.

The language used for the development of this International Standard is English.

Thi
acc
at
des

A i
inte

The
sta
spe
[ )

5 document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

vww.iec.ch/members_experts/refdocs. The main document types developed.tby IEC
cribed in greater detail at www.iec.ch/standardsdev/publications.

rface specification, can be found on the IEC website.

committee has decided that the contents of this document will'remain unchanged until
ility date indicated on the |IEC website under webstore.iec'¢h”in the data related to
cific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

i in

prdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement{available

are

st of all parts of the IEC 62453 series, under the general title Field(D€vice Tool (FPT)

the
the

th
of

at it contains colours which are considered to be useful for the correct understandi
its contents. Users should therefore print this document using a colour printer.

IMPORTANT - The "colour inside!"logo on the cover page of this document indicates
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INTRODUCTION

This part of IEC 62453 is an interface specification for developers of FDT (Field Device Tool)
components for function control and data access within a client/server architecture. The
specification is a result of an analysis and design process to develop standard interfaces to
facilitate the development of servers and clients by multiple vendors that need to interoperate

seamlessly.

With the integration of fieldbusses into control systems, there are a few other tasks which need
to be performed. In addition to fieldbus- and device-specific tools, there is a need to integrate

thege tools into higher-level system-wide planning or engineering tools. In particular, for us
ext¢nsive and heterogeneous control systems, typically in the area of the process industry,
ungmbiguous definition of engineering interfaces that are easy to use for all those invelve
of great importance.

A device-specific software component, called DTM (Device Type Manager),-is supplied by
field device manufacturer with its device. The DTM is integrated into engineefing tools via
FDT interfaces defined in this specification. The approach to integration is’in general open
all kinds of fieldbusses and thus meets the requirements for integrating different kinds
devlices into heterogeneous control systems.

Figlire 1 shows how IEC 62453-302 is aligned in the structure'of the IEC 62453 series [1].

Frame application

Cllent
applications

on

o

g,
lo
9y §
A D@_cific o
. Dlg,
ta

Fleldbus interface

IEC

B in
the
d is

the
the
for

of

Figure 1 — Part 302 of the IEC 62453 series

NOTE For an example for the technology specific implementation of this document, see [2].
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1

Thi

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 302: Communication profile integration -
IEC 61784 CPF 2

Scope

5 part of IEC 62453 provides information for integrating the CIP™ technology into the*FDT

intgrface specification (IEC 62453-2). Communication Profile Family 2 (commonly khown as
CIA™1") defines communication profiles based on IEC 61158-2 Type 2, IEC’61158-8-2,
IEQ 61158-4-2, IEC 61158-5-2, IEC 61158-6-2, and |IEC 62026-3. The basic_profiles CP|2/1
(ControINet™2), CP 2/2 (EtherNet/IP™3) and CP 2/3 (DeviceNet™') .are defined| in
IEQ 61784-1 and IEC 61784-2. An additional communication profile (CompaNet™1), also bagsed

on

Thi

Thi

2

CIP™ is defined in IEC 62026-7.
5 part of IEC 62453 specifies communication and other services)

5 specification neither contains the FDT specification nor/medifies it.

Normative references

Thq following documents are referred to in the textin'such a way that some or all of their content
constitutes requirements of this document. Foridated references, only the edition cited appljes.
For| undated references, the latest edition, of the referenced document (including pny

amg¢ndments) applies.

IEQ 61158-2, Industrial communication networks — Fieldbus specifications — Part 2: Physical

layé¢r specification and service definition

IEQ 61158-3-24, Industrial-eemmunication networks — Fieldbus specifications — Part B-2:

Datla-link layer service definition — Type 2 elements

IEQ 61158-4-2, Industrial communication networks — Fieldbus specifications — Part §-2:

Dafla-link layer protocol specification — Type 2 elements

-

LIPT (Common Industrial Protocol), DeviceNet™ and CompolNet™ are trade names of Open DeviceNet Vehdor
Association, Inc (ODVA). This information is given for the convenience of users of this document and does not
constitute an endorsement by IEC of the trade name holder or any of its products. Compliance to this standard
does not require use of the trade names CIP™, DeviceNet™ or CompoNet™. Use of the trade names CIP™,
DeviceNet™ or CompoNet™ requires permission of Open DeviceNet Vendor Association, Inc.

ControlNet™ is a trade name of ControlNet International, Ltd. This information is given for the convenience of
users of this document and does not constitute an endorsement by IEC of the trademark holder or any of its
products. Compliance to this profile does not require use of the trade name ControINet™. Use of the trade name
ControlNet™ requires permission of ControlNet International, Ltd.

EtherNet/IP™ is a trade name of ControlNet International, Ltd. and Open DeviceNet Vendor Association, Inc.
This information is given for the convenience of users of this document and does not constitute an endorsement
by IEC of the trademark holder or any of its products. Compliance to this profile does not require use of the trade
name EtherNet/IP™. Use of the trade name EtherNet/IP™ requires permission of either ControlNet International,
Ltd. or Open DeviceNet Vendor Association, Inc.

A consolidated version of this document exists, comprising the second edition (2014-08) [documents
65C/759/FDIS and 65C/769/RVD] and its amendment 1 (2019-04) [documents 65C/945/FDIS and 65C/954/RVD].
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IEC 61158-5-2:2019, Industrial communication networks — Fieldbus specifications — Part 5-2:
Application layer service definition — Type 2 elements

IEC 61158-6-2:2019, Industrial communication networks — Fieldbus specifications — Part 6-2:
Application layer protocol specification — Type 2 elements

IEC 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus profiles

IEC 61784-2, Industrial communication networks — Profiles — Part 2: Additional fieldbus profiles
for real-time networks based on ISO/IEC/IEEE 8802-3

IEQ 61784-3-2:2021, Industrial communication networks — Profiles — Part 3-2: Functional safety
fielflbuses — Additional specifications for CPF 2

IEQ 62026-3, Low-voltage switchgear and controlgear — Controller-device intérfaces (CDIs) —
Part 3: DeviceNet

IEQ 62026-7, Low-voltage switchgear and controlgear — Controller-device interfaces (CDI$) —
Part 7: CompoNet

IEQ 62453-1:-5, Field device tool (FDT) interface specification & Part 1: Overview and guidajce

IEQ 62453-2:2022, Field device tool (FDT) interface specification — Part 2: Concepts and
detailed description

ISQ 15745-2:2003, Industrial automation systems.and integration — Open systems applicafion
intdgration framework — Part 2: Reference description for ISO 11898-based control systems$

ISQ 15745-3:2003, Industrial automation, systems and integration — Open systems application
intggration framework — Part 3: Referencé description for IEC 61158-based control system$

3 |Terms, definitions, symbols, abbreviated terms and conventions

3.1 Terms and definitions

For| the purposes ofithis document, the terms and definitions given in IEC 62453-1 pnd
IEQ 62453-2 apply-

IS and IEC{maintain terminological databases for use in standardization at the follow
addresses;

ng

o [[EC'Electropedia: available at http://www.electropedia.org/

° 1S O Onlin
ToO OO

3.2 Symbols and abbreviated terms

For the purposes of this document, the symbols and abbreviations given in IEC 62453-1,
IEC 62453-2, as well as the following apply.

cipm™ Common Industrial Protocol
EDS Electronic Data Sheet

5 Under preparation. Stage at the time of publication: IEC/RPUB 62453-1:2022.

To be published concurrently with this document.
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3.3

3.3.1

Conventions

Data type names and references to data types

The conventions for naming and referencing of data types are explained in IEC 62453-2:2022,
Clause A.1.

3.3.2

Vocabulary for requirements

The following expressions are used when specifying requirements.

Ud
Us

IEG
'fdt

age of "can’ or "optional’

Bus category

age of "shall® or "mandatory”
age of "should" or "recommended"

described behavior.
Function or behavior

61784 CPF 2 protocol is identified in the protocolld element of the structured data t
BusCategory' by the following unique identifiers, as specified in Table 1.

Table 1 — Protocol identifiers

No exceptions allowed.

Strong recommendation. It may make sensenin
special exceptional cases to differ from the

may be provided; dependinyg
on defined conditions.

ype

Identifier value

Protocolld name

Description

19B91472-EDB9-4e8¢c-BB61-516EEC79C1C0 | ‘CIP,DeviceNet’

Support for CP 2/3 (DeviceNet)

6CP80F51-019D-4e60-AEAC-B10144943B4B | ‘GIR 'EthernetIP’

Support for CP 2/2 (EtherNet/IP)

C2P0CE23-62EA-478¢c-97F2-97TEFEC602E05 ~|2'CIP ControlNet’

Support for CP 2/1 (ControlNet)

089$BB2BC-B75A-11DB-8314-0800200C9A66 | ‘CIP CompoNet’

Support for CompoNet

Tal

le 2 shows the identifiers,for physical layer that can be used for DeviceNet.

Table 2 — Physical layer identifiers for DeviceNet

Identifier value

Description

23

FGEFA5-B1DA-11E2-9D9C-005056C00008 Standard DeviceNet

Tal

1ef3,shows the identifiers for physical layer that can be used for ControlNet.

Table 3 — Physical layer identifiers for ControlNet

Identifier value

Description

30F4EF13-B1DA-11E2-9D9C-005056C00008

ControlNet Coaxial Medium

30F4EF14-B1DA-11E2-9D9C-005056C00008 ControlNet Fiber Medium

30F4EF15-B1DA-11E2-9D9C-005056C00008

ControlNet Network Access Port (NAP)

Table 4 shows the identifiers for physical layer that can be used for Ethernet/IP.
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Table 4 — Physical layer identifiers for Ethernet/IP

Identifier value

Description

307dd808-c010-11db-90e7-0002b3ecdcbe 10BASET
307dd809-c010-11db-90e7-0002b3ecdcbe 10BASETXHD
307dd80a-c010-11db-90e7-0002b3ecdcbe 10BASETXFD
307dd80b-c010-11db-90e7-0002b3ecdcbe 10BASEFLHD
307dd80c-c010-11db-90e7-0002b3ecdcbe 10BASEFLFD
307dd80d-c010-11dbh-90e7-0002h3ecdche 10BASEEXHD
307dd80e-c010-11db-90e7-0002b3ecdcbe 10BASEFXFD
307dd80f-c010-11db-90e7-0002b3ecdcbe 100BASETXHD
307dd810-c010-11db-90e7-0002b3ecdcbe 100BASETXFD
307dd811-c010-11db-90e7-0002b3ecdcbe 100BASEFXHD
307dd812-c010-11db-90e7-0002b3ecdcbe 100BASEFXFD
307dd813-c010-11db-90e7-0002b3ecdcbe 100BASELX10
307dd814-c010-11db-90e7-0002b3ecdcbe 100BASEPX10
307dd815-c010-11db-90e7-0002b3ecdcbe 1000BASEXHD
307dd816-c010-11db-90e7-0002b3ecdcbe 1000BASEXFD
307dd817-c010-11db-90e7-0002b3ecdcbe 1000BASELXHD
307dd818-c010-11db-90e7-0002b3ecdcbe 1000BASELXFD
307dd819-c010-11db-90e7-0002b3ecdcbe 1000BASESXHD
307dd81a-c010-11db-90e7-0002b3ecdcbe 1000BASESXFD
307dd81b-c010-11db-90e7-0002b3ecdcbe 1000BASETHD
307dd81¢c-c010-11db-90e7-0002b3ecdcbe %000BASETFD

307dd81d-c010-11db-90e7-0002b3ecdcbe

10GigBASEFX

Tahle 5 shows the identifiers fot-physical layer that can be used for CompoNet.

Table 5 — Physical layer identifiers for CompoNet

Identifier yalue

Description

47%$B2CB0-B1DA-11E2-9D9C-005056C00008

Standard CompoNet

47%B2CAF-B1DA-11E2-9D9C-005056C00008

CompoNet IP67 Cable

TahlelB shows the identifiers for data link layer.

Table 6 — Data link layer identifiers

Identifier value

Description

5B1EDEF7-B1CC-11E2-9D9C-005056C00008

DeviceNet (CAN — CSMA/NBA)

5B1EDEF8-B1CC-11E2-9D9C-005056C00008

ControlNet (CTDMA)

5B1EDEF9-B1CC-11E2-9D9C-005056C00008

EtherNet/IP (CSMA/CD)

5B1EDEFA-B1CC-11E2-9D9C-005056C00008

CompoNet (TDMA)
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Access to instance and device data

The services InstanceDatalnformation and DeviceDatalnformation shall provide access at least

to a

Il parameters defined in the Params section of the EDS.

6 Protocol specific behavior
IEC 61784 CPF 2 protocol has specific requirements related to configuration of fieldbus
masters.
It is| very important to keep both data provider and consumer synchronized. Therefore, the'qata
provider shall be informed if the provided data has been modified. For instance, inicase|the
proyided data is modified by the scanner/master DTM, then the slave/adapter D’M shall be
proyided with the new data set.
NOT|E For a description of data exchange between DTMs, see |IEC 62453-2:2022, 6.3 (Configuration of fiellbus
masfer or communication scheduler).
7 |Protocol specific usage of general data types
Tahle 7 shows how general data types, defined in IEC 62453-2 within the namespace ‘fdt’,|are
useld with IEC 61784 CPF 2 devices.
Acqording to IEC 62453-2, at least one set of semanticdinformation (one per supported fieldpus
projocol) shall be provided for each accessible data/object, using the ‘Semanticinformatjon’
gerleral data type. The corresponding data type “applicationDomain’ shall have the v3glue
"FOT_CIP" and the data type ‘semanticld’ shall"have an appropriate value, as specified in
Taljle 7).
Table 7 — Protocol specific usage of general data types
Data type Description for use
fdtjaddress The "address" data type is not mandatory for the exposed parametdrs
in the DTMs. But if the address will be used, the string shall be
constructed according to the rules of the semanticld. That means the
data type "semanticld" is always the same as the data type "addresp"
fdt|protocolld See Clause 4.
fdt|deviceTypeld As defined in Identity object (see IEC 61158-5-2:2019, 6.2.1.2.2)
fdt|deviceTypelnfarmation A CIP DTM shall provide the path to the device specific EDS file with
this data type. For DTM certification, the path to the certified EDS file
shall be provided here.
The EDS information is accessible via
+ IDtmParameter::GetParameters()
» IDtmlInformation::GetInformation()
fdt:deviceTypelnformationPath Path to the EDS file which is also provided via the attribute
‘deviceTypelnformation’
The attribute contains full path to the EDS file including the file name
in URL notation.
For CIP devices, it is mandatory to provide information for this data
type.
This attribute is specific to FDT 1.2.1 (see IEC 62453-52 and [3]),
therefore it shall not be provided if DTM is running in FDT 1.2 (see
[3]) based Frame Applications
fdt:manufacturerld As defined in Identity object (see IEC 61158-5-2:2019, 6.2.1.2.2)
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Data type

Description for use

fdt:semanticld

fdt:applicationDomain

information:

xx classld
yy instanceld
zz attributeld

XMz z ara bacad on decimal-formatwitheutleading—-0.
Ty )T I v

The applicationDomain is: FDT_CIP.

The data that is contained in the objects are addressable via classlid,
instanceld and attributeld. This data may be variables or composed
blocks of data. The semanticlD is directly based on the CIP address

The semanticld is: CLASSxx.INSTANCEyy.ATTRIBUTEzz

Since ‘ATTRIBUTE’ is conditional in CIP in certain cases, it canbe
left out. In this case, the semanticld is:
CLASSxx.INSTANCEyy

fdt|tag

CIP assembly, parameter name or name of a /O connection (in the
context of channel data)

8 |Protocol specific common data types

Tahle 8 and Table 9 specify the protocol specific common data‘types, which are used in

definition of other dat

Theg
Namespace: cip

a types.

data types described in Clause 8 are defined for folléwing namespace:

Table 8 — Simple protocol specific common data types

the

Data type Definition Description
arrpyDimensions STRING Represents the dimension of an array, see [{],
Appendix C
attfibuteld USINT CIP attribute identifier
bitDffset UDINT Bit offset of a parameter in an assembly
cipfStatus UINT cipStatus represents the Status (attribute 5) pf
the Identity object. See IEC 61158-5-2:2019,
6.2.1.2.2
clapsld UINT CIP class identifier
comstValue UDINT Represents the constant value used in the data
type Constant
dafaType enumeration ( byte | float | double | Defines the different enumerations of the CIH
int | unsigned | enumerator | data types
bitEnumerator | index | ascii |
password | bitString | hexString |
date | time | dateAndTime | duration |
Iuillcuy i stroctured i \j‘llllSpUbil’ib )
deviceType UINT Represents the DeviceType (attribute 2) of the
Identity object. See IEC 61158-5-2:2019,
6.2.1.2.2
ePath ARRAY OF USINT CIP EPATH, see IEC 61158-6-2:2019, 4.1.9.
extendedldentifier STRING Represents the address of the CIP device in
the CIPNodelD if the address used on this CIP
network is a name or IP-address. The
extendedldentifier shall be used for CompoNet
networks to cover the CompoNet MAC ID.
See also shortldentifier
instanceld UINT CIP object instance identifier
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Data type Definition Description

majorRevision USINT Represents the Major Revision (attribute 4.1) of
the Identity object. See IEC 61158-5-2:2019,
6.2.1.2.2

minorRevision USINT Represents the Minor Revision (attribute 4.2) of
the Identity object. IEC 61158-5-2:2019,
6.2.1.2.2

portNumber UINT Represents the portnumber within a CIP
bridging or routing device to route a message
to another segment

pr du\;tCUdU I\J':I“!‘T RUFIUOCII:O thc Pludu\.t \.:UdU (Gttllbutc 3) Uf
the ldentity object. See IEC 61158-5-2:2019,
6.2.1.2.2

prqductName STRING Represents the Product name (attribute 7) off

the ldentity object. See IEC 61158-5-2:2019,
6.2.1.2.2

sefialNumber

ARRAY OF USINT

Represents the Serialnumber (attribute 6) of
the Identity object. See |E€'61158-5-2:2019,
6.2.1.2.2. If the serialNumber is not known

because of offline configuration then a 0 sholi
be returned

d

selviceCode USINT CIP service ¢ode: This is a function, or meth¢d,
supported-by @’ CIP object or attribute

selfviceName STRING CIP sefvice name. This is a function, or
method, supported by a CIP object or attribufe.
Thi§ attribute provides additional human
readable information about the related servide
code

shortldentifier USINT Represents the address of the CIP device in
the CIPNodelD if the address used on this C|P-
network is a simple address. See also
extendedldentifier

sybolicAddress STRING Represents a name of a component inside the
device

vemdorID UINT Represents the Vendor ID (attribute 1) of the

Identity object. See IEC 61158-5-2:2019,
6.2.1.2.2
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Table 9 — Structured protocol specific common data types

Data type Definition Description
Elementary data type o | Multipli
2 city
(7]
=]

ClIPDevice STRUCT Specifies a CIP device.

CIPDevice contains manufacturer and device
information (the Identity Object), which is
present in every CIP node

cipStatus M [1..1]

CIPPath M [1..1]

CIPDeviceldentity M [1..1]

CIPDeviceldentity STRUCT Represents the static part of'the’ [dentity object
of the CIP device. See IEG,61158-5-2:2019
6.2.1.2.2

vendorID M [1..1]
deviceType M [1..1]
productCode M [1..1]
majorRevision M [1..1]
minorRevision M [1..1]
serialNumber M [1..1]
productName M [1..1]

CIPINodelD STRUCT Identifier used to identify a particular node
(device) on a CIP network, e.g. CIP MAC
(Media Access Control) ID (1 byte) for
DeviceNet and ControlNet; IP address for
EtherNet/IP.

Since the size differs from protocol to protog¢ol,
structure is used which contains 2 attributeq:
extended identifier (n bytes string) and shor
identifier (1 byte unsigned integer) and only
one of them shall be used
choice(of M [1..1]

Extendedldentifier S [1..1]

Shortldentifier S [1..1]

CIPObjectAddress STRUCT CIP object address as CIPObjectld,

CIPSymbolicAddress or HexAddress
choice of M [1..1]
CIPObjectld S [1..1]
CIPSymbolicAddress |S [1..1]
HexAddress S [1..1]

CIPObjectld STRUCT The CIP classld, instanceld and (conditional)
attributeld ‘address’ information for a CIP
object and attribute. If used in a Process
Channel this is likely to be either an Assembly
object or a Parameter object

classld M [1..1]
instanceld M [1..1]
attributeld 0 [0..1]
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Elementary data type o | Multipli
= city
(7]
=]

CIPPath STRUCT The full ‘address’ of the CIP node (device). In
general, this consists of the Node ID stored in
the CIPNodelD element. The RoutingPath
element is used to transfer additional routing
information that can be used by the CIP FDT
communication component

F\\Uui.illyrl"d“l O [U..‘l]
CIPNodelD M [1..1]

CIPASymbolicAddress |STRUCT classld, instanceld and attributeld.does not
necessarily be known, a symbolic address
could also be used.

CIPSymbolicAddress, HexAddfess or
CIPObjectld could be usedifor
DataExchangeRequest
symbolicAddress M [1..1]
Corstant STRUCT A constant value
constValue M [1..1]
Extendedldentifier STRUCT See aitribute extendedldentifier
extendedldentifier M [1..1]
HexAddress STRUCT CIP object address as ePath
ePath O |[0.1]
LinkAddress STRUCT Represents the CIPNodelD within a Segment
CIPNodelD M. [1..1]
ParpmeterReference |STRUCT Reference to a description of a parameter
fdt:idref M [1..1]
bitOffset O |[0..1]

RedervedBits STRUCT Used wherever reserved bits are needed

RodtingPath STRUCT] Any additional CIP network routing informatfon,
which can be understood by the
Communication Channel

Segment M [1..1]

Sedment STRUCT Represents the path a message shall follow|to

reach the addressed CIP device
portNumber M [1..1]
LinkAddress M [1..1]
Segment O [0..1]

Service STRUCT CIP service identified by serviceCode and
serviceName. CIP service code is a function,
or method, supported by a CIP object or
attribute

serviceCode M [1..1]
serviceName O [0..1]

Shortldentifier STRUCT See attribute shortldentifier
shortldentifier M [1..1]
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9 Network management data types

9.1 General

The data types specified in Clause 9 are used at following services:

¢ NetworkManagementinfoRead service;

¢ NetworkManagementinfoWrite service.

9.2 Node address

Thg CIPNodelD will be stored in the busAddress element of the fdt:DeviceAddress data.type.
This is not used for CompoNet because the master has a fixed address — since-this is a

mandatory element, the recommendation is to use the value "0".

NOTIE Additional implementation hints regarding addressing in CompoNet are provided in Annex Annex A.

9.3] Scanner/master — Bus parameter set (CIP)

Infgrmation is provided to the CIP scanner/master within the UserDefinedBus element of|the

sh

Thg data types described in this subclause are defined for, fellowing namespace:

Namespace: cippar

Neal[/vorklnfo data type, using the data types specified in Table 10 anpd\Table 11. This information
Il be set to configure the scan list of scanner/master.

Table 10 — Simple fieldbus configuration data types

Data type Definition Description

async USINT See-Table 7-2.5 of [9] Connection Manager Field Usage for
Safety. This is a CIP Safety exclusive field. Only applies to
producing connections. Field should be empty for consuming
connections. Used to calculate Network Reaction Time

base UINT Scaling parameters according to ISO 15745-2:2003, A.4.1.4/6

clalsso BOOL Trigger and transport mask bit assignment.
See ISO 15745-3:2003, Table A.25

clalss1 BOOL

class? BOOL

cIalssS BOOL

clalss4 BOOL

class5 BOOL

cIaLsG BOOL

compoNetDeviceCategory USINT Defines the different categories of CompoNet devices. See
[10], Chapter 7-4

compoNetflOCength OTNT See [10], Chapter 7-5

compoNetlOLengthUnit USINT

connectionld STRING Uniquely identifies the connection within the DTM.

connectionNameString STRING Connection entry format according to ISO 15745-3:2003,
Table A.24

connectionTypeMulticast BOOL See Connection parameters bit assignments.

- See ISO 15745-3:2003, Table A.26

connectionTypeNULL BOOL

connectionTypePoint2Point BOOL

consumedConnectionSize UINT Maximum number bytes received across this connection

defaultConnection

BOOL

Indicates whether the CIPConnection is default or not
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Data type Definition Description

defaultSafetyConnections USINT See Table 7-2.4 of [9] Connection Manager Section Keywords
for Safety. Instance Number

defaultValue STRING Represents the value of the attribute when in offline state

div UINT Scaling parameters. See ISO 15745-2:2003, A.4.1.4.6

expectedPacketRate UINT Scanner determines this parameter. There might be some
reason that the slave provides this parameter to the master

fixedSizeSupported BOOL Connection parameters bit assignments. See
1SO 15745-3:2003, Table A.26

helpString STRING Connection entry format. See ISO 15745-3:2003, Table A424

inhfibitTime UINT Optional for COS, for other connection types it is notalid.
Scanner determines this parameter. There might be some
reason that the slave provides this parameter to'the’master

maxCIPConnections UINT Communication capacity, see Chapter 7-3.6¢1/1:7 of [5]

maxConsumerNumber USINT See Table 7-2.4 of [9] Connection Manager/Section Keyworfls
for Safety. This is a CIP Safety exclusivefield. When safety
devices wish to define multi-cast connections and need to
restrict the maximum number of éonsumers to a value less
than the default maximum of 16)this field can define the
product limit. If this field is empty, the SNCT shall always uge
the default value of 15 forthe’maximum number of multi-cagt
connections. This field,can/be left empty for single-cast
connections.

maxEMConnections UINT Communication capacity. See Chapter 7-3.6.11.7 of [5]

maxIOConnections UINT

maxRPI UDINT Maximum Packet Interval supported by the device.
The RPLis delivered from the Device DTM to the Master DTM
only with a default value. As the Master DTM only has the
overview over all adjusted RPI, there is a possibility that thg
Master DTM will change/adapt this value therefore a minimym
and a maximum value is necessary.

ma‘xSafetyConnections USINT See Table 7-2.2 of [9] Connection Manager Section Keywor{ls
for Safety. Optional

maxSafetylnputCnxns USINT

maxSafetyOutputCnxns USINT

minRPI UDINT Minimum Packet interval required by the device.
The RPI is delivered from the Device DTM to the Master DTM
only with a default value. As the Master DTM only has the
overview over all adjusted RPI, there is a possibility that thg
Master DTM will change/adapt this value therefore a minimym
and a maximum value is necessary.

multiplier UINT Scaling parameters. See ISO 15745-2:2003, A.4.1.4.6

offset INT

prgcision UINT

priprityHigh BOOL Connection parameters bit assignments. See

. ISO 15745-3:2003, Table A.26.

priorityLow BOOL

priorityScheduled BOOL

priorityUrgent (ENIPV1.2) BOOL

producedConnectionSize UINT Maximum number of bytes transmitted across this connection

realTimeTransferFormat USINT Connection parameters bit assignments. See
ISO 15745-3:2003, Table A.26.

rpi UDINT Requested packet interval in microseconds: the measure of
how frequently the originating application requires the
transmission of data from the target application. See
ISO 15745-3:2003, Table A.24 Connection Manager Section

scld ARRAY OF Safety Configuration Identifier. See IEC 61784-3-2:2021,

USINT

6.6.5.18
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Data type Definition Description
server BOOL Trigger and transport mask bit assignment. See
transportTypeExclusiveOwner | BOOL SO 15745-3:2003, Table A.25.
transportTypelnputOnly BOOL
transportTypeListenOnly BOOL
transportTypeRedundantOwner | BOOL
triggerApplication BOOL
triggerChangeOfState BOOL
triggerCyclic BOOL
unld ARRAY OF Target UNID.
USINT See |IEC 61784-3-2:2021, 6.6.5.19
valliableSizeSupported BOOL Connection parameters bit assignments. See
ISO 15745-3:2003, Table A.26.
Table 11 — Structured fieldbus configuration data-types
Data type Definition Description
Elementary data types X Multiplicy
§
AsgemblyMemberDefinition STRUCT Represents all members of gn
assembly
fdt:id O |[0..1]
fdt:tag M [[1..1]
fdt:descriptor (0] [0..1]
cip:dataType M [1..1]
defaultValue (0] [0..1]
cip:arrayDimensions (0] [0..1]
Scaling (0] [0..1]
cip:CIPObjectAddress (0] [0..1]
fdt:BitEnumeratorEntries (0] [0..1]
fdt:EnumeratorEntries (0] [0..1]
fdt:Unit O |[0..1]
fdt:Ranges (0] [0..1]
fdt:SubstituteValue (0] [0..1]
AssemblyMemberDefinitions STRUCT See AssemblyMember definition
AssemblyMemberDefinition |O [0..7]
BitStrobeConnection STRUCT Represents the Bitstrobe |10
connection
MasterSlaveConnection M [1..1]
Capacity STRUCT Communication capacity, See
Chapter 7-3.6.11.7 of [5]
MaxCIPConnections (0] [0..1]
MaxlOConnections (0] [0..1]
MaxEMConnections (0] [0..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
®
D

CIPConnection STRUCT Defines one supported CIP
connection
Contains attributes, see
ISO 15745-3:2003, Table A.24
For safety devices, see Chapter
7-2.2.4.3, Table 7-2-3 of [9]

connectionld M [1..1]
connectionNameString M [1..1]
helpString M [1..1]
cip:ePath M [1..1]
defaultConnection (0] [0..1]
Config1 (0] [0..1]
Config2 (0] [0..1]
TriggerAndTransport M [1..1]
M [1..1]

Originator2TargetParameters
M [1..1]

Target2OriginatorParameters

CIPNode STRUCT Represents all connection

information of the device

fdt:readAccess (0] [0..1]
fdt:writeAccess (0] [0..1]
fdtpar:configurationData (0] [0..1]
scld (0] [0..1]
unid (0] [0..1]
cip:€IPDeviceldentity M [1..1]
cip:CIPNodelD M [1..1]
PossibleConnections M [1..1]
CurrentConnections M [1..1]

(0] [0..1]

AssemblyMemberDefinitions

CorhpoNetlO STRUCT Defines the 10 of a CompoNgt

device. See [10], Chapter 7-2
compoNetDeviceCategory |M [1..1]
CompaNetlnputinfa [ 1]
CompoNetOutputinfo [0..1]

CompoNetinputinfo STRUCT Represents the Inputs of the
CompoNet device

CompoNetlOlnfo M [1..1]

CompoNetlOlnfo STRUCT Represents the Inputs or
Outputs of the CompoNet
device

compoNetlOLengthUnit M [1..1]
compoNetlOLength M [1..1]

CompoNetOutputinfo STRUCT Represents the Outputs of the

CompoNet device
CompoNetlOlnfo M [1..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
®
=]

Config STRUCT Deprecated, see Clause A.3,
Contains elements Size and
Format

Size 0} [0..1]
Format (0] [0..1]

Conrigt STRUCT® D ,

See ISO 15745-3:2003,
Table A.24
Config M [1..1]

Corfig2 STRUCT? Deprecated, sée\Clause A.3
See ISO 15745-3:2003,
Table A.24

Config M [1..1]

CorlnectionParameters STRUCT Répresents the Connection
Parameters keyword of the
Connection Manager Sectior| of
an EDS-file. See
ISO 15745-3:2003, A.4.1.4.9

fixedSizeSupported (0] [0.:1]
variableSizeSupported o {0..1]
realTimeTransferFormat (0] [0..1]
connectionTypeNULL (0] [0..1]
connectionTypeMulticast (0] [0..1]
connectionTypeRoint2Point | O [0..1]
priorityLow, (0] [0..1]
priorityHigh (0] [0..1]
priorityScheduled (6] [0..1]
priorityUrgent (0] [0..1]
cip:ReservedBits (0] [0..1]

ConjsumedAssemblyReference |[STRUCT Gives CIPObjectAddress of fhe
data consumed on this IO
connection.

To reference what is the 1/0

assembly attached to this

connection to allow the scanper

to understand the members ¢f

the consumed assembly
cip:CIPObjectAddress M [1..1]

COSConnection STRUCT Represents the COS 10
connection. It is mutual
exclusive with the Cyclic 10
connection

MasterSlaveConnection M [1..1]

CurrentConnections STRUCT Represents all default

connections of this device
CIPConnection (0] [0..7]
MasterSlaveConnectionSet |O [0..1]
CompoNetlO (0] [0..1]
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Elementary data types 3 Multiplicy
b
D
CyclicConnection STRUCT Represents the Cyclic 10
connection. It is mutual
exclusive with the COS |10
connection
MasterSlaveConnection M [1..1]
Format STRUCT Config data format. See
ISO 15745-3:2003, Table A.24
choice of [1..1]
cip:ParameterReference [1..1]
fdt:ChannelReference S [1..1]
MagterSlaveConnection STRUCT Defines one supported
MasterSlave connection
producedConnectionSize M [1..1]
consumedConnectionSize |M [1..1]
expectedPacketRate (0] [0..1]
inhibitTime (0] [0.1]
(0] [0.M]
ConsumedAssemblyReference
0] [0..1]
ProducedAssemblyReference
MagterSlaveConnectionSet STRUCT Zero or more
MasterSlaveConnections.
MasterSlaveConnection
elements can be combined
according to the CIP
specification (see
IEC 62026-3).
This element shall be providéd
for DeviceNet. If device doeg
not support I/O connections
through the MasterSlave
connection set, this list shalllbe
empty
PolledlOConnection (0] [0..1]
BitStrobeConnection (0] [0..1]
choice of (0] [0..1]
COSConnection S [1..1]
CyclicConnection S [1..1]
MulticastPollingConnection |O [0..1]
MulticastPollingConnection STRUCT Represents the Multicast Polled
10 connection
MasterSlaveConnection M [1..1]
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Data type Definition Description
Elementary data types 3 Multiplicy
®
=]

Originator2TargetParameters STRUCT Originator to target connection
parameters. See
ISO 15745-3:2003, Table A.24

rpi 0} [0..1]
minRpi (ENIP V1.2) 0} [0..1]
MaxRpl (ENTP VT.Z] O [0 T]
ConnectionParameters M [1..1]
choice of M [1..7]

Size S [1..1]

Format S [1..1]

PolledlOConnection STRUCT Represents the Polled 10
conpegction

MasterSlaveConnection M [1..1]

PogsibleConnections STRUCT Represents all possible
connections that can be made
to this device

maxSafetyConnections (0] [0.M]
maxSafetylnputCnxns Q [0..1]
maxSafetyOutputCnxns Q [0..1]
defaultSafetyConnections (0] [0..1]
Capacity (0] [0..1]
CIPConnection (0] [0..7]
PolledlOConnéection (0] [0..1]
BitStrobeConnection (0] [0..1]
COS¢€Eonnection (0] [0..1]
CyclicConnection (0] [0..1]
MulticastPollingConnection |O [0..1]
SafetylnputConnection (0] [0..7]
SafetyOutputConnection (0] [0..7]
CompoNetlO (0] [0..1]

ProducedAssemblyReference STRUCT Provides CIPObjectAddress pf
the data produced on this 10|
connection,in order to referepce
what is the 1/0 assembly
attached to this connection.
Illib dllOWs Ule scdallnerl 1o
understand the members of the
produced assembly.

cip:CIPObjectAddress M [1..1]
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Elementary data types 3 Multiplicy
®
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Target2OriginatorParameters STRUCT Target to originator connection
parameters. See
ISO 15745-3:2003, Table A.24
rpi 0} [0..1]
minRpi (ENIP V1.2) 0} [0..1]
MaxRpl (ENTP VT.Z] O [0 T]
ConnectionParameters M [1..1]
choice of M [1..7]
Size S [1..1]
Format S [1..1]
TrapsportTypeExclusiveOwner |STRUCT See
transportTypeExclusiveOwner
M [1..1]
transportTypeExclusiveOwner
TrapsportTypelnputOnly STRUCT See transportTypelnputOnly
transportTypelnputOnly M [154]
TrapsportTypeListenOnly STRUCT See transportTypeListenOnly
transportTypeListenOnly W [1..1]
TrapsportTypeRedundantOwner | STRUCT See
transportTypeRedundantOwner
M [1..1]
transportTypeRedundantOwner
TriggerAndTransport STRUCT Represents the Trigger and
Transport keyword of the
Connection Manager Section of
an EDS-file. See
1ISO 15745-3:2003, A.4.1.4.9
class0 (0] [0..1]
class1 (0] [0..1]
class2 (0] [0..1]
class3 (0] [0..1]
class4 (0] [0..1]
class5 (0] [0..1]
class6 (0] [0..1]
triggerCyclic (0] [0..1]
uiggwundngeumlale ) V.. T]
triggerApplication (0] [0..1]
server (0] [0..1]
choice of M [1..1]
TransportTypeListenOnly |S [1..1]
TransportTypelnputOnly |S [1..1]
S [1..1]
TransportTypeExclusiveOwner
S [1..1]
TransportTypeRedundantOwner
cip:ReservedBits (0] [0..1]
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Elementary data types 3 Multiplicy
©
S
SafetylnputConnection STRUCT Defines one supported CIP
Safety Input connection
async M [1..1]
maxConsumerNumber (0] [0..1]
CIPConnection M [1..1]
SafptyOutputConnection STRUCT Defines one supported CIP
Safety Output connection
maxConsumerNumber (0] [0..1]
CIPConnection M [1..1]
Scdling STRUCT Scaling of a‘pafameter. See
ISO 15745-2:2003, A.4.1.4.6
offset M [1..1]
base M [1..1]
multiplier M [1..1]
div M {[1..1]
precision (0] ONNG|
Sizg¢ STRUCT See ISO 15745-3:2003,
Table A.24
choice of [1..1]
cip:Constant [1..1]
cip:ParameterRéference [1..1]
UsqrDefinedBus STRUCT Represents the CIP protocol
specific part of NetworkInfo
CIPNode M ([1..1]

a. bl Additional implementation hints regarding Config1 and Config2 are provided in Annex A.

10

Ths

e [Connect-s€rvice,
e [Transaction service,

e |Distonnect service,

Communication data types

data types specified in Clause 10 are used with the following services:

Abort service,

Sequence service.

The service arguments contain the address information and the communication data (explained
in Table 12 and Table 13).

The data types described in Clause 10 are defined for the following namespace.

Namespace: fdtcipcomm
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Table 12 — Simple communication data types

Data type Definition Description
communicationReference uuib Mandatory internal FDT value which uniquely identifies a
connection to a device. It is allocated by the
Communication Channel during the ConnectRequest. The
value is used by subsequent communication calls up to and
including DisconnectRequest or Abort
delayTime UDINT Delay time in [ms] between two communication calls
extendedStatusCode ARRAY OF USINT CIP extended status code further elaborates upon the CIP
status code and may be present in an Error Response
message from a CIP object.
(CIP range: 0-255 words)
(DeviceNet: 1 byte)
This information is formatted as a hex string‘to’cover the|
CIP extended status codes. This information’is protocol
specific
sequenceTime UDINT Period of time in [ms] for the whole sequence
stgqtusCode USINT CIP status code, which is present“in the General Status
Code field of a Response message from a CIP object.
For DeviceNet, this is provided only in error cases
Table 13 — Structured communication data types
Data type Definition Description
Elementary data type o | Multipli
~ city
0
=]

Abqrt STRUCT Describes the abort. An abort cancelp
all outstanding requests and closes the
connection

communicationReference M [1..1]

CorjnectRequest STRUCT Element used with ConnectRequest ¢all
to identify the CIP node (device) with
which a communication connection
should be established

fdt:systemTag (0] [0..1]
cip:CIPPath M [1..1]

CornnectResponse STRUCT Element used with the
ConnectResponse call used to convdy a
unique value — the
communicationReference — which
should be used in subsequent calls dn
this communication connection.
ConnectResponse contains the
CIPDevice element as defined in
DTMCIPDataTypeSchema.xml, which is
used to acknowledge that the
connection to the requested nodelD is
actually established

communicationReference M [1..1]
cip:CIPDevice M [1..1]
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Data type Definition Description
Elementary data type o | Multipli
2 city
0
=]

DataExchangeRequest STRUCT Element used with the
TransactionRequest call to describe the
communication request to a particular
object within the CIP node (the CIP
node is associated with the connection
identified by the connectionReference).
The-ebjectaddressis—speciftedusin
the CIPObjectAddress element. The
service to perform is specified using fthe
Service element. If data is required Qy
the service it is stored in the
fdt:CommunicationData élement

communicationReference M [1..1]
cip:serviceCode M [1..1]
cip:CIPObjectAddress M [1..1]
fdt:CommunicationData (0] [0..1]

DatpExchangeResponse |STRUCT Element/used with the
TransactionResponse call to return the
resdlt of a TransactionRequest.
Depending on the network, result codes
are returned in the ServiceResponse|

communicationReference M [1371]
ServiceResponse M [1..1]
fdt:CommunicationData © [0..1]

DisgonnectRequest STRUCT Element used with the
DisconnectRequest call to identify the
connection, which should be terminated

communicationReference M [1..1]

DisgonnectResponse STRUCT Element used with DisconnectRespopse
to indicate that the connection identified
by the communicationReference has
been terminated

communicationReference M [1..1]

SedquenceBegin STRUCT Describes the sequence begin
sequenceTime (0] [0..1]
delayTime (0] [0..1]
communicationReference M [1..1]

SedquenceEnd STRUCT Describes the sequence end
communicationReference M [1.1]

SequenceStart STRUCT Describes the sequence start
communicationReference M [1..1]

ServiceResponse STRUCT CIP service response and status codes.
All error codes are described in
IEC 61158-6-2:2019, 4.1.11

cip:serviceCode M [1..1]
statusCode M [1..1]
extendedStatusCode (0] [0..1]
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Channel parameter data types

data types specified in Clause 11 are used with the following services:

ReadChannelData service,
WriteChannelData service.

Channels in a DTM can be used to represent the "Process values" available on that device.
These are sometimes called Process Channels. A process control system (i.e. some external
system which monitors values on a device) can query each of the DTM’s channels for its channel

par
sys
deV

Infg
retd

Daf]
Tahb

Theg
ass|
the
ED

shaldow of the slave device's I/0O data. The Process Channel of the master DTM also refer

the
layq

The
Nar

Ameters. 1he channel parameier schema describes the process values so that an exie
em can use the information to access and interpret the values from the device during nor
ice runtime. The external system might not use FDT to access the values.

rmation about the available channels (if there are any) is included in _the"informa
rned from the GetChannels service call.

le 14 and Table 15.

se data types can be used by a DTM (e.g. slave/adapter device's DTM) to describe its
emblies — data format and constituent Params (providing_similar information to that foun
[10_Info]/[Variant_IO_Info]/[Connection Manager], [Assémbly] and [Params] sections o
B file) — and by a master/scanner device’s DTM to describe the objects used to accegq

child DTM and the Process Channel of the child\DTM, which describes the assembly d
ut within the master device.

data types described in Clause 11 are_défined for following namespace.
hespace: cipchannel

Table 14 — Simple channel parameter data types

Fnal
mal

ion

A types used by the services ReadChannelData and WriteChannelData are specified in

I1/0
d in
an
s a
5 to
ata

Data type Definition Description
asg$emblySize USINT Length of the assembly data in bytes
UDINT
(ENIP
V1.2 only)
frajneApplicationTag STRING Frame Application specific tag used for identification and
navigation
gajewayBusCategory UuiD Unique identifier for a supported bus type (DeviceNet,
Ethernet/IP, ControlNet or CompoNet) according to the specific
CATID
helpMessage STRING CIP assembly, parameter or I/O connection help string
memberPosition UDINT Zero based bit offset. Position of the member data in the
assembly data. This has to be calculated from the Assembly
structure information
memberSize UDINT Number of bits. Length of the member data in the assembly
data
protectedByChannelAssignment | BOOL This flag is set by the client. If the flag is set, DTM is not
allowed to change the I/O connection definition
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Table 15 — Structured channel parameter data types

Data type Definition Description
Elementary data type o | Multipli
2 city
[72]
=]

AssemblyMember STRUCT Describes a member of an
assembly. Provided is the
bitPosition from the start of the
assembly data block and the
bitl i
channel reference of the channel
which describes the member datq.
The reference to the data of the
AssemblyMember can-be;

a) a ParameterReference to the |ist
of parameters' derived from thle
deviceDTM' by,
GETParametersList;

b) an AsserblyMemberReferende
reférences another Assembly
Soxthis is then a nested
assembly;

c) “an FDT ChannelReference
points to a channel provide by
the Device DTM;

d) a CIPObject Address points t
the attribute holding the data |n
the CIP way of addressing.

If the member is a constant, it is

expressed in this way

memberPosition M [1..1]
memberSize M [1..1]
choice of M [1..1]
AssemblyMemberReference | S [0..1]
fdt:ChannelReference S [0..1]
cip.C1PObjectAddress S [1..1]
cip:Constant S [1..1]
AsgemblyMemberReferen {STRUCT Reference to the description of a
ce assembly member
fdt:idref M [1..1]
cip:bitOffset (0] [0..1]

AsgemblyMembers STRUCT The collection of AssemblyMembers.
This member is available only if the
FDT channel object represents a
Fssemty; othrerwise chammet——
represents a CIP object

AssemblyMember (0] [0..%]

ChannelReference STRUCT Refers to an FDT channel and an

CIP object reference
cip:bitOffset M [1..1]
fdt:ChannelReference M [1..1]
cip:CIPObjectAddress M [1..1]
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Data type Definition Description
Elementary data type o | Multipli
2 city
]
=
FDTChannel STRUCT Describes the Process Channel in
detail

fdt:tag M [1..1]
fdt:id M ([1..1]

M ([1..1]

protectedByChannelAssignment

fdt:dataType M [1..1]
assemblySize M [1..1]
fdt:signalType M [1..1]
frameApplicationTag (0] [0..1]
helpMessage (0] [0..1]
fdt:Semanticinformation (0] [0..1]
ServiceSet M [1..1]
cip:CIPObjectAddress M [1..1]
AssemblyMembers (0] [0..1]

FDTChannelType STRUCT Description of the channel
component in case of channels wjth
gateway functionality.

States the version number of the
DTM and, optionally, the fieldbus
category ID
gatewayBusCategory (0] [0..1]
fdt:VersionInformatian M [1..1]
SerjiceSet STRUCT The collection of supported CIP
Service Codes
cip:Service M [1..%]
12 |Device identification
12.1 Device type identification data types
Thg IEC 61784 CPF 2 device type identification data types provide general data types with a
projocol_specific semantic (see Table 16) as well as data types without such a mapping (pee

Tallle A7 _and Table 18).

The data types described in this subclause are defined for following namespace:

Namespace: cipident
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Table 16 — Identification data types with protocol specific mapping

Devices:
protocol_CIP_DeviceNet

For all Ethernet/IP

(protocol_CIP_DeviceNet |
protocol_CIP_EthernetIP |
protocol_CIP_ControlNet |

IEC 61784 Semantic Data request in Protocol [IEC 61784 | FDT data type (display | Specific
CPF 2 element physical device specific| CPF 2 format) reference
attribute name data
name format
busProtocol [I[dBusProtocol |For all DeviceNet - - Enumeration -

) protocol_CIP_CompoNet)
Devices:
prnh\nnl ClR _EthaornaotlD

For all ControlNet
Devices:
protocol_CIP_ControlNet

For all CompoNet
Devices:
protocol_CIP_CompoNet

Table 17 — Simple identification data types with protocol indepéndent semantics

Data type Definition Description
idO0TMSupportLevel enumeration ( Enumeration (See IEC 62453-2)
genericSupport |
profileSupport |
blockspecificProfileSupport |
specificSupport |
identSupport )
match STRING Used by a DTM to define a regular expression,
which shall match the scanned physical
identification information
nomatch STRING Used by a DTM to define a regular expression,
which shall not match the scanned physical
identification information.
Used by Device DTM to indicate if identification
information may not match

Tlable 18 — Structured identification data types with protocol independent semantics

Data type Definition Description
Elementary data Usage | Multiplicity
type
RepExpr STRUCT Includes regular expression string —
either for match or nomatch
match (0] [0..1]
nomatch (0] [0..1]

12.2 Topology scan data types

The data type CIPDevice (see Table 9), is used with the Scan service response.
This data type describes one entry in the list of scanned devices.

12.3 Scan identification data types

Subclause 12.3 defines data types that are used to provide the scan response of a CIP network
(see Table 19 and Table 20).
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The data types described in this subclause are defined for following namespace:
Namespace: cipdevscanid

Table 19 — Simple scan identification data types

Data type Definition Description
configuredState enumeration ( A communication master shall indicate in
configuredAndPhysicallyAvailable | this attribute, if the scan response is
configuredAndNotPhysicallyAvailable | related to a detected physical device,
availableButNotConfigured | notApplicable ) which is configured or unconfigured
reSUi‘lS‘ld‘lC CIIUIIICIGUUII { pIUViDiUIIdi i I’illdi i CITUT ) i\jcll“l’iﬁb IIr “IC IUDU“. ib UTIT UIr UIU
provisional results or the final result of \the
split scan results
Table 20 - Structured scan identification data types
Data type Definition Description
Elementary data type o | Multipli
2 city
[72]
=]

IdBusProtocol STRUCT This,element contains exactly one attribuje,
which contains the value of the scanned
physical device.

This element has semantic meaning
therefore has a prefix "Id" for better
identification

cipident:busProtocol O [0~ 1]

cipident:RegExpr Q [0..7]

Scanldentification STRUCT These elements contain all elements for the

appropriate protocol variant
configuredState O [0..1]
fdt:CommunicationError (0] [0..1]
IdBusProtocol M [1..1]
cip:CIRDgvice M [1..1]
Scanldentifications | STRUCT Collection of Scanldentification elements
fdt:protocolld M [1..1]
resultState M [1..1]
Scanldentification 0 [0..7]
12.4.Device type identification data types

Subclause 12.4 defines data types that are used to provide protocol specific information for
device types (see Table 21).

The data types described in this subclause are defined for following namespace:
Namespace: cipdevid
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Table 21 — Structured device type identification data types

Data type Definition Description
Elementary data type S Mu!tipli
g city
Deviceldentification | STRUCT This element contains all elements for
the appropriate protocol variant
cipident:idDTMSupportLevel M [1..1]
IdBusProtocol M [1..1]
cip:CIPDeviceldentity M [1..1]
IdDeviceType O [0..%]
IdVendorID (e} [0..%]
IdRevision 0 [0..7]

De)iceldentifications | STRUCT Collection of Deviceldentification

elements
fdt:protocolld M [1..1]
Deviceldentification O [0..7]

IdBusProtocol STRUCT This‘element contains exactly one
attribute, which contains the value df
the scanned physical device.

This element has semantic meaning
therefore has a prefix "Id" for better
identification
cipident:busProtocol O [0..1]
cipident:RegExpr Q [0..7]
Idendorld STRUCT Represents the vendor id
cipident:RegExpr O [0..7]
IdQeviceType STRUCT Represents the device type
cipident:RegExpr O [0..%]
IdRevision STRUCT Represents the revision
cipident:RegExpr O [0..7]
ldgroductName STRUCT Represents the product name
cip:productName M [1..1]
cipident:RegExpr O [0..7]
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A.

Annex A
(informative)

Implementation hints

1 Addressing in CompoNet DTMs

In CompoNet the Node Address can be set on the device using switches (see [10], Chapter 9-3).

Th

is same address is used to set the Address on the DTM.

As for all other CIP protocols, the "UserDefinedBus" Addressing is used in the DTM’s Parameter
Dogument. Since the CompoNet Node Address range is limited to 127, the "Shortldentifier" can

be

CompoNet defines different types of devices, with are specified in the EDS file by the De
Category keyword (see [10], Chapter 7 and Table A.1).

Thg Node Address range depends on the Device Category, as defined-in Table A.1.

Thg address used for communication on Layer 2 (Media Accéess Control Address, MAC),

Ised to specify the address within the "UserDefinedBus" data type.

ice

i.e.

the|MAC ID, is calculated from the Device Type and the\ode address, in accordance to
Tahle A.1 (see also [10], Chapters 1-4).

Table A.1 — CompoNet relationship between Device Category, Node Address, MAC ID

Dpvice Category Value Node NaodeyAddress Prefix coding MAC ID

Address length bit 9-7

Master 0 6-bit 0x111 0x1CO0

Wqgrd IN 1 0x00-0x3F 6-bit 0x000 0x0-0x3F

Wwdrd OUT 2 0x00-0x3F 6-bit 0x001 0x40-0x7F

Wqrd MIX 3 0x00=0%x3F 6-bit 0x000 0x0-0x3F

Bit|IN 4 0x00-0x7F 7-bit 0x01* 0x80-0xFF

Bit|OUT 5 0x00-0x7F 7-bit 0x10* 0x100-0x17F

Bit|MIX 6 0x00-0x7F 7-bit 0x01* 0x80-0xFF

Repeater 7 0x00-0x3F 6-bit 0x110 0x180-0x1BF
Thgq MAC ID_shall be used for direct communication, and not the Node Address. Since the length
of the MACID is 9 bits, the short identifier that is used within the "UserDefinedBus" elemert of

the|DIMs Parameter Document cannot be used, as it is limited to one octet.

For addressing the DTM therefore uses the Node Address with a prefix. The Prefix depends on
the Device Type as indicated in Table A.1. The prefix and the Node Address are combined to
build the MAC ID, which is provided through the Extendedldentifier.

EXAMPLE

Word IN at Node Address 1 is MAC ID 0x0001
Word OUT at Node Address 5 is MAC ID 0x0045
Bit IN at Node Address 127 is MAC ID 0x00FF
Bit OUT at Node Address 127 is MAC ID 0x017F

When doing communication in FDT (slave request communication from master) this MAC ID is
used in the Extendedldentifier. The notation is always in hexadecimal format.
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A.2 Displaying addresses of CompoNet DTMs

As there are different types of devices according to the Device Category but they can have the
same Node Address, there should be a way to distinguish devices of different Device
Categories. The proposal is to add the Device Category in the name of the DTM, as shown for
example in Figure A.1.

A.3 Handling of Config1 and Config2 elements in EtherNet/IP

Durling the CIP Forward_Open service an optional data,segment can be appended to the g

attr

this| information from the Device DTM to the ParentdDTM.

Duning the CIP Forward_Open service the data segments given in Config1 and Config2
appended to the path attribute of this service. The path of the service is represented by

cip;

It i
cip:

To
"Ta

Thg configuration (buffers config1 and config2 are concatenated with a leading segment s
typ¢ identifier (Ox80), the configuration sizes in words (config1+config2) followed by a trai
pad byte if thé)size of the configuration buffer is not even number of bytes:

ci
+

+

Compo2 Compo3 Compo4 Compo5
CRT1-ID16 G CRT1-OD16 G CRT1B-ID02 S CRT1B-0D02 S
General purpose General purpose General purpose General purpose
Node(WORD IN-000) Node(WORD OUT-000) Node(BIT IN-000) Node(BIT OUT-001)

Figure A.1 — Examples of DTM naming for CompoNet

bute of this service. The Config1 and Config2 eléments are intended to be used to tran

ePath attribute in the CIPConnection.element.

5 recommended to concatenate “the configuration buffers Config1 and Config2 to
ePath attribute in the element*CIPConnection if required.

be closer to the CIP fotward _open request (See 3-5.5.1.11 Connection Path and exan
pble 3-5.15" in [5]) the buffers shall be concatenated as follows.

p:ePath
1 byte" segment Sub-Type: 0x80 (Simple Data Segment)

IEC

ath
sfer

are
the

the

ple

ng

DyTe size of the configuration builfers configl and configZ (in words)

+ Configuration buffer Config1

+ Configuration buffer Config2

[+

1 pad byte (0x00) if size of configuration buffers config1 and config2 modulo 2 is not 0].

The Format element of Config1 and Config2 shall not be used.


https://iecnorm.com/api/?name=22a6b9ea3053ba1437f6586789df690b

IEC 62453-302:2023 © IEC 2023 - 35—

(1]
(2]

(3]

[4]

(3]

[6]

[7]

(8]

[0l

[10

Bibliography

IEC 62453 (all parts), Field device tool (FDT) interface specification

IEC TR 62453-502:2009, Field device tool (FDT) interface specification — Part 502:

Communication implementation for common object model — IEC 61784 CPF 2

FDT Interface Specification V1.2.1, Order No. of FDT Group: 0001-0001-002

DT lotarf (a3 fiootion \/4 9 e dore N FEDT 1ottt lotor
o e actopelormiatioTT Vv .z, OTUCT INOTOUT T O T JUTTc T T

ODVA: THE CIP NETWORKS LIBRARY — Volume 1: Common Industrial Protocol-(CIH
— Edition 3.5, available at <http://www.odva.org>

P01

TM)

ODVA: THE CIP NETWORKS LIBRARY — Volume 2: EtherNet/IP™ Adaptation of CIP —

Edition 1.5, available at <http://www.odva.org>

ODVA: THE CIP NETWORKS LIBRARY — Volume 3: DeviceNet™ Adaptation of CI
Edition 1.5, available at <http://www.odva.org>

P —

ControlNet International: THE CIP NETWORKS LIBRARY — Volume 4: ControlNgt™

Adaptation of CIP — Edition 1.1, available at <http://www.controlnet.org>

ODVA: THE CIP NETWORKS LIBRARY —~olume 5, CIP Safety™, Edition 2
available at <http://www.odva.org>

ODVA: THE CIP NETWORKS LIBRARY\= Volume 6: CompoNet™ Adaptation of Cl
Edition 1.7, available at http://www.od¥va.org



http://www.odva.org/
https://iecnorm.com/api/?name=22a6b9ea3053ba1437f6586789df690b

- 36 — IEC 62453-302:2023 © IEC 2023

SOMMAIRE

AVANT-PROP O S .. ettt et e et e e e et e e e anns 38
INTRODUGCTION ..ttt et e e e e et e e et et e et e et e et e et e e eanns 40
1 Domaine d’appliCation ... 41
2 REfEreNnCes NOMMaAtiVES ... . e 41
3  Termes, définitions, symboles, abréviations et conventions ...............ccooiiiiiiiiinnn 42
3.1 Termes et d&fiNitioNS ... 42
2 Symbotesetabréviattors——————7—7T77 V0V .43
8.3 L0 0T 0 V7Y o) 4o o - P .43

3.3.1 Dénominations des types de données et références aux types de
AONNEBES ..o T e .43
3.3.2 Vocabulaire relatif aux exigences ..........coooiiiiiiiiii @ .43
4 | Catégorie de bUS ... L .43
5 | Accés aux données d’instance et d’équipement ... LD .45
6 | Comportement spécifique a un protocole ..........cooiiiiiiiiiii i O T .45
7 | Utilisation spécifique a un protocole des types de données gé€neraux.............cccevuvnn.n. .45
8 | Types communs de données spécifiques a un protocole,.(..o.....ccoooiiiiiiiiiii. .46
9 | Types de données de gestion de réseau..........coooivi e N .50
A GENETAlITES . ovniiie e .50
{.2 Adresse de nceud (Node address). ..o e .50
.3 Analyseur/principal — Ensemble de parameétres de bus (CIP) ..o, .50
10 | Types de données de communication ... . 80 e .60
11 | Types de données de parametres de VOIE..........oviuiiiiiiiiiii e .63
12 | Identification de 'équIipemeENnt ... ..o e .66
2.1 Types de données pour 'identification du type d’équipement.............................. .66
2.2 Types de données pour'le balayage topologique..........coooviiiiiiiiiiiiiieee, .68
2.3 Types de données pour I'identification lors du balayage.................ooo . .68
2.4 Types de donnéés)pour 'identification du type d’équipement...............cc.oeenennnn. .69
Annexe A (informative)swConseils de mMiSe €N OBUVIE ......ccuiiiiiiiiiiiiii e .70
A1 Adressagé dans les DTM CompoNet........oiiiiiiiiii e .70
\.2 Affichage/des adresses des DTM CompoNet ... .71
A3 Traitement des éléments Config1 et Config2 dans EtherNet/IP ........................... .71
=TT o] [ToTo =T o 4L (=AU .73
FiglreM — Partie 302 de la série IEC 62453 ... .. ...ttt .40
Figure A.1 — Exemples de dénomination de DTM pour CompoNet..............ooiiiiiiiiins. 71
Tableau 1 — Identificateurs du ProtoCoIe .........ccouiiiiiiii e 43
Tableau 2 — Identificateurs de couche physique pour DeviceNet............coccoeiiiiiiiiiiiiineenn. 43
Tableau 3 — Identificateurs de couche physique pour ControINet ..., 44
Tableau 4 — Identificateurs de couche physique pour Ethernet/IP ...l 44
Tableau 5 — Identificateurs de couche physique pour CompoNet ..........ccooiiiiiiiiiiincen, 44
Tableau 6 — Identificateurs de couche liaison de doONNEes...........ccoiviiiiiiiiiiiiii e 45
Tableau 7 — Utilisation spécifique a un protocole des types de données généraux................ 45

Tableau 8 — Types simples communs de données spécifiques a un protocole....................... 47


https://iecnorm.com/api/?name=22a6b9ea3053ba1437f6586789df690b

IEC 62453-302:2023 © IEC 2023 - 37 -

Tableau 9 — Types structurés communs de données spécifiques a un protocole ................... 48
Tableau 10 — Types simples de données de configuration de bus de terrain ......................... 51
Tableau 11 — Types structurés de données de configuration de bus de terrain...................... 53
Tableau 12 — Types simples de données de communication .............ccooviiiiiiiii i 61
Tableau 13 — Types structurés de données de communication...............coeviiiiiiiiiici e, 61
Tableau 14 — Types simples de données de parametres de VOoie .........cooiiiiiiiiiiiiiiiine. 64
Tableau 15 — Types structurés de données de parameétres de voie ..., 65
Tableau 16 — Types de données pour 'identification avec un mapping spécifique a un

T o) (o Y70 Y- P .67
Tahleau 17 — Types simples de données pour l'identification avec une sémantique
indgpendante du ProtoCOIe. .. ... (TR e .67
Tabhleau 18 — Types structurés de données pour l'identification avec une sémantique
indgpendante du protoCoIe. .. ...t A e .67
Talleau 19 — Types simples de données pour l'identification lors du balayage.................... .68
Tahleau 20 — Types structurés de données pour l'identification lors du ‘balayage................ .68
Tabhleau 21 — Types structurés de données pour l'identification du type d’équipement ........ .69

Tahleau A.1 — Relation en CompoNet entre la catégorie d’équipements, I'adresse de
ncepd et I'identificateur MAC (Device Category, Node Address'et MAC ID)........ccovvenennnnnnn. .70



https://iecnorm.com/api/?name=22a6b9ea3053ba1437f6586789df690b

1)

2)

3)

4)

5)

6)
7)

8)

9)

- 38 - IEC 62453-302:2023 © IEC 2023

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SPECIFICATION DES INTERFACES DES OUTILS DES DISPOSITIFS DE
TERRAIN (FDT) —

Partie 302: Intégration des profils de communication —
CPF2dettEC 61784

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normafisation comp

voriser la coopération internationale pour toutes les questions de normalisation dans les domaines
I|électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des‘Nofmes internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessiblés au public (PAS) et
uides (ci-apres dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée @y des comités d’études,
avaux desquels tout Comité national intéressé par le sujet traité peut ‘participer. Les organisaf]i
ternationales, gouvernementales et non gouvernementales, en liaison aveC)IMEC, participent également
avaux. L'IEC collabore étroitement avec I’Organisation Internationale 'de, “Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

ont représentés dans chaque comité d’'études.

omme telles par les Comités nationaux de I'lEC. Tous {€s“€fforts raisonnables sont entrepris afin que |

Iléventuelle mauvaise utilisation ou interprétation quien\est faite par un quelconque utilisateur final.
ans le but d’encourager I'uniformité internationaley, les Comités nationaux de I'lEC s’engagent, dans tou

t régionales. Toutes divergences entre toutes” Publications de I'lEC et toutes publications nationale
égionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

fournissent des services d’évaluation de conformité et, dans certains secteurs, accédent aux marque
onformité de I'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certificg
ihdépendants.

Tous les utilisateurs doivent §’assurer qu’ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne.doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandata
y compris ses experts_patkticuliers et les membres de ses comités d’études et des Comités nationaux de I
pour tout préjudice _causé en cas de dommages corporels et matériels, ou de tout autre dommage de que
(
q
q

écoulant de la publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de I
u au crédit quiNUi est accordé.

I’attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publicafi
éférencées est obligatoire pour une application correcte de la présente publication.

‘attention est attirée sur le fait que certains des éléments de la présente Publication de I'l[EC peuvent faire I’

sée

e I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC~a pour objgt de

de
les,
des
aux
ons
aux
des

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesurge du
ossible, un accord international sur les sujets étudiés, étant donné que‘les Comités nationaux de I'lEC intérefsés

es Publications de I'lEC se présentent sous la forme de/sfecommandations internationales et sont agré¢ées

IEC

‘assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de

e la

esure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications nationfales

ou

I'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendjants

de
tion

res,
EC,
que

ature que ce soit,directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépepses

EC,

ons

bjet

endroits de brevets. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droitp de

prevets.

L'IEC 62453-302 a été établie par le sous-comité 65E: Les dispositifs et leur intégration dans
les systémes de I'entreprise, du comité d’études 65 de I'lEC: Mesure, commande et automation
dans les processus industriels. |l s’agit d’'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2016. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) prise en charge améliorée de I’Ethernet IP (voir 9.3, Article 10, et 12.4).
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Chaque partie de la série IEC 62453-3xy doit étre utilisée conjointement avec I'lEC 62453-2.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
65E/1031/FDIS 65E/1032/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I’élaboration de cette Norme internationale est 'anglais.

Ce [document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon|les
Dirgctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles spus
www.iec.ch/members_experts/refdocs. Les principaux types de documents- développés [par
I'lELC sont décrits plus en détail sous www.iec.ch/standardsdev/publications:

Ung liste de toutes les parties de la série IEC 62453, publiées sous le titre général Spécificafion
deq interfaces des outils des dispositifs de terrain (FDT), se trouveysur le site Web de I'lEQ.

Le ¢omité a décidé que le contenu de ce document ne sera pas'modifié avant la date de stabjlité
indiquée sur le site Web de I'lEC sous webstore.iec.ch dans tes données relatives au docunjent
recherché. A cette date, le document sera

e [reconduit,
e [supprimé,
e [remplacé par une édition révisée, ou

e |amendé.

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de ce
dgcument indique qu’elle.contient des couleurs qui sont considérées comme utileg a
urle bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
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INTRODUCTION

La présente partie de I'lEC 62453 constitue une spécification d’interface pour les développeurs

des composants des outils des dispositifs de terrain (FDT ou Field Device Tool en anglais)

afin

de prendre en charge le contrdle de fonction et 'accés aux données dans une architecture
client/serveur. La spécification résulte d’'un processus d’analyse et de conception destiné a

réaliser des interfaces normalisées et permettre ainsi a de nombreux fournisseurs

de

développer des serveurs et des clients dans le cadre d’une interaction ininterrompue répondant

a leur besoin.

L’'integration de bus de terrain dans les systemes de commande necessite d’effectuer quelgues
taches supplémentaires. Outre les outils spécifiques a un bus de terrain et aux disposififs,
’intégration de ces outils dans des outils d’'ingénierie ou de planification a I'’échele q’'un

systéme de plus haut niveau s’avére nécessaire. La définition claire des interfaces‘djingéni

Brie

faciles a utiliser pour tous les outils concernés revét une grande importance, en particulier, gour
ung utilisation dans des systémes de commande importants et hétérogénes, généralement dans

le domaine de I'industrie de transformation.

Un [composant logiciel spécifique a un équipement, appelé gestionnaire’de type d’équipenjent
(DTIM ou Device Type Manager en anglais) est fourni par le fabricant™de dispositifs de terfain

avelc son équipement. Le DTM est intégré dans des outils d'ingénjerie par I'intermédiaire

des

intgrfaces FDT définies dans la présente spécification. L’approche d’intégration s’appliqug en

géneéral a tous les types de bus de terrain et satisfait ainsi aux€xigences relatives a I'intégra
de différents types d’équipements dans des systémes de commande hétérogénes.

La |Figure 1 représente l'alignement de I'l[EC 62453-302 dans la structure de la s
IEC 62453 [1].

Presenfation

Applications
clent

on

Brie

IEC

Figure 1 — Partie 302 de la série IEC 62453

NOTE Pour un exemple de mise en ceuvre spécifique a la technologie du présent document, voir [2].
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SPECIFICATION DES INTERFACES DES OUTILS DES DISPOSITIFS DE
TERRAIN (FDT) —

Partie 302: Intégration des profils de communication —
CPF 2 de 'IEC 61784

1 [Domaine d application

La présente partie de I'lEC 62453 fournit des informations sur l'intégration de la teehnolqgie
CIH™ dans la spécification des interfaces des outils des dispositifs de terrain (FPT)
(IEC 62453-2). La Famille de profils de communication 2 (communément appefée CIP["1)
définit des profils de communication basés sur les normes IEC 61158-2 Type-2, lEC 61158-8-2,
IEC 61158-4-2, IEC 61158-5-2, IEC 61158-6-2 et IEC 62026-3. Les profils¥de base CP|2/1
(ControINet™2), CP 2/2 (EtherNet/IP™3) et CP 2/3 (DeviceNet™!), “sont définis dpns
'IEC 61784-1 et 'IEC 61784-2. Un Profil de communication supplémentaire (CompoNet™'1),
égdlement basé sur CIP™, est défini dans I'|EC 62026-7.

La présente partie de I'|EC 62453 spécifie les services de communication et autres servicep.

La présente spécification ne contient pas la spécification‘des outils FDT et ne la modifie pgs.

2 |Références normatives

Les|documents suivants cités dans le texte c@nstituent, pour tout ou partie de leur contenu, des
exigences du présent document. Pour les\références datées, seule I'édition citée s’applique.
Poyr les références non datées, la derniére édition du document de référence s’appliqu¢ (y
compris les éventuels amendements).

IEQ 61158-2, Réseaux de comimunication industriels — Spécifications des bus de terrajn —
Parfie 2: Spécification et définjtion des services de la couche physique

IEQ 61158-3-24, Réseaux de communication industriels — Spécifications des bus de terrajn —
Parfie 3-2: Définition des services de la couche liaison de données — Eléments de type 2

-

LIP™ (€emmon Industrial Protocol), DeviceNet™ et CompoNet™ sont les appellations commerciales de Qpen
DeviceNet Vendor Association, Inc (ODVA). Cette information est donnée a I'intention des utilisateurs du présent
dadument et ne signifie nullement que I'lEC approuve ou recommande le détenteur de la marque ou de|l'un
quelconque de ses produits. | a conformité 3 la présente norme n’exige pas l'emploi des appellafions
commerciales CIP™, DeviceNet™ ou CompoNet™. L’utilisation des appellations commerciales CIP™,
DeviceNet™ ou CompoNet™ nécessite 'autorisation de Open DeviceNet Vendor Association, Inc.

ControlNet™ est I'appellation commerciale de ControlNet International, Ltd. Cette information est donnée a
I'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve ou recommande le
détenteur de la marque ou de I'un quelconque de ses produits. La conformité a ce profil n’exige pas I'’emploi de
I'appellation commerciale ControlNet™. L’utilisation de [I'appellation commerciale ControlNet™ nécessite
I'autorisation de ControlNet International, Ltd.

3 EtherNet/IP™ est I'appellation commerciale de ControlNet International, Ltd et de Open DeviceNet Vendor
Association, Inc. Cette information est donnée a l'intention des utilisateurs du présent document et ne signifie
nullement que I'lEC approuve ou recommande le détenteur de la marque ou de I'un quelconque de ses produits.
La conformité a ce profil n’exige pas I'emploi de I'appellation commerciale EtherNet/I[P™. L’utilisation de
I'appellation commerciale EtherNet/IP™ nécessite I'autorisation de ControlNet International, Ltd. ou de Open
DeviceNet Vendor Association, Inc.

Il existe une version consolidée du présent document, comprenant la deuxieme édition (2014-08) [documents
65C/759/FDIS et 65C/769/RVD] et son amendement 1 (2019-04) [documents 65C/945/FDIS et 65C/954/RVD].
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IEC 61158-4-2, Réseaux de communication industriels — Spécifications des bus de terrain —
Partie 4-2: Spécification du protocole de la couche liaison de données — Eléments de type 2

IEC 61158-5-2:2019, Réseaux de communication industriels — Spécifications des bus de
terrain — Partie 5-2: Définition des services de la couche application — Eléments de type 2

IEC 61158-6-2:2019, Reseaux de communication industriels — Spécifications des bus de
terrain — Partie 6-2: Spécification du protocole de la couche liaison de données — Eléments de

type 2
IEQ 61784-1, Réseaux de communication industriels — Profils — Partie 1: Profils de bus
terrgin
IEQ 61784-2, Réseaux de communication industriels — Profils — Partie 2: Profils de bus
terrpin supplémentaires pour les réseaux en temps réel fondés sur I'lSO/IEC/IEEE 8802-3

IEC
tern

IEQ
Pan

IEC
Pan

IEC
Pan

IEG
Parn

ISQ
d’af
de

ISQ

d’af
de

3

3.1

61784-3-2:2021, Réseaux de communication industriels — Profils s Partie 3-2: Bus
ain de sécurité fonctionnelle — Spécifications supplémentaires pourrCPF 2

62026-3, Appareillage a basse tension — Interfaces appareil de commande-appareil (CD
fie 3: DeviceNet

62026-7, Appareillage a basse tension — Interfaces appareil de commande-appareil (CD
tie 7: CompoNet

62453-1:-5, Spécification des interfaces des‘outils des dispositifs de terrain (FD
fie 1: Vue d’ensemble et guide

62453-2:2022, Spécification des interfaces des outils des dispositifs de terrain (FD
fie 2: Concepts et description détaillée

15745-2:2003, Systémes d’automatisation industrielle et intégration — Cadres d’intégra
bplication pour les systemes ouverts — Partie 2: Description de référence pour les systel
contréle fondés sur I'lSO..11898

15745-3:2003, Systémes d’automatisation industrielle et intégration — Cadres d’intégra
pplication pour les~systemes ouverts — Partie 3: Description de référence pour les systel
contréle fondés sur la CEI 61158

Termes; définitions, symboles, abréviations et conventions

Termes et définitions

de

de

de

) —

fion
nes

fion
nes

Pour les besoins du présent document, les termes et les définitions de I'lEC 62453-1 et
'IEC 62453-2 s’appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a 'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http:www.iso.org/obp

5 En cours d’établissement. Stade au moment de la publication: IEC/RPUB 62453-1:2022.

A publier conjointement avec le présent document.
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3.2 Symboles et abréviations

— 43—

Pour les besoins du présent document, les symboles et les abréviations de I'lEC 62453-1,
I'IEC 62453-2 ainsi que les suivants s’appliquent.

Cip™ Common Industrial Protocol (Protocole industriel commun)

EDS Electronic Data Sheet (Fiche technique électronique)

3.3 Conventions

3.31 Denominations des types de donnees et rererences aux types de donnees

Les| conventions pour la dénomination et le référencement des types de données sont)décr

dans I'lEC 62453-2:2022, Article A.1.

3.3{2 Vocabulaire relatif aux exigences

Les| expressions suivantes sont utilisées pour spécifier des exigences.

Utjlisation de "doit" ou "obligatoire”
Utjlisation de "il convient de" ou
"rgcommandé”

Utjlisation de "peut" ou "facultatif"

4 |Catégorie de bus

Le protocole CPF 2 de 'l|EC 61784 est identifié dans I'élément protocolld du type structuré
données "fdt:BusCategory" par les identificateurs uniques suivants, tels que spécifiés dan

Tableau 1.

Aucune exception tolérée;

Forte recommandation-llpeut étre Iégitime, dan
des cas particuliers(éxceptionnels, de s’écarter ¢

comportement décrit.

La fonction oude-comportement peut étre
donné(e), se€lon des conditions définies.

Tableau 1 - Identificateurs du protocole

tes

)

u

de

Valeur d’identificateur

Nom de Protocole

Description

19B91472-EDB9-4e8c-BB61-516EEC79C1C0

"CIP DeviceNet"

Prise en charge de CP 2/3

(DeviceNet)

6CP80F51-019D-4e60-AEAC-B10144943B4B

"CIP EthernetIP"

Prise en charge de CP 2/2

(EtherNet/IP

)

C2pP0CE23-62EA-478c-97F2-97EFEC602E05

"CIP ControlNet"

Prise en charge de CP 2/1

(ControlNet)

089BB2BC-B75A-11DB-8314-0800200C9A66

"CIP CompoNet"

Prise en charge de CompoNet

Le Tableau 2 présente les identificateurs de couche physique qui peuvent étre utilisés pour

DeviceNet.

Tableau 2 - Identificateurs de couche physique pour DeviceNet

Valeur d’identificateur

Description

23EGEFA5-B1DA-11E2-9D9C-005056C00008

DeviceNet standard

Le Tableau 3 présente les identificateurs de couche physique qui peuvent étre utilisés pour

ControlNet.
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Tableau 3 - Identificateurs de couche physique pour ControlNet

Valeur d’identificateur

Description

30F4EF13-B1DA-11E2-9D9C-005056C00008

Support coaxial de ControlNet

30F4EF14-B1DA-11E2-9D9C-005056C00008

Support fibre de ControlNet

30F4EF15-B1DA-11E2-9D9C-005056C00008

Port d’accés réseau (NAP ou Network Access Port en anglais)

de ControlNet

Le Tableau 4 présente les identificateurs-de couche phyvsigue gui-peuvent étre utilisés-nour
Lad Lad J | | Ll

Eth

ernet/IP.

Tableau 4 - Identificateurs de couche physique pour Ethernet/IP

Valeur d’identificateur

Description

307dd808-c010-11db-90e7-0002b3ecdcbe 10BASET
307dd809-c010-11db-90e7-0002b3ecdcbe 10BASETXHD
307dd80a-c010-11db-90e7-0002b3ecdcbe 10BASETXFD
307dd80b-c010-11db-90e7-0002b3ecdcbe 10BASEFLHD
307dd80c-c010-11db-90e7-0002b3ecdcbe 10BASEFLFD
307dd80d-c010-11db-90e7-0002b3ecdcbe 10BASEFXHD
307dd80e-c010-11db-90e7-0002b3ecdcbe 10BASEFXFD
307dd80f-c010-11db-90e7-0002b3ecdcbe 100BASETXHD
307dd810-c010-11db-90e7-0002b3ecdcbe 100BASETXFD
307dd811-c010-11db-90e7-0002b3ecdcbe 100BASEFXHD
307dd812-c010-11db-90e7-0002b3ecdcbe 100BASEFXFD
307dd813-c010-11db-90e7-0002b3ecdcbe 100BASELX10
307dd814-c010-11db-90e7-0002b3ecdcbe 100BASEPX10
307dd815-c010-11db-90e7-0002b3ecdche 1000BASEXHD
307dd816-c010-11db-90e7-0002b3ecdcbe 1000BASEXFD
307dd817-c010-11db-90e7-0002b3ecdcbe 1000BASELXHD
307dd818-c010-11db-90e7-0002b3ecdcbe 1000BASELXFD
307dd819-c010-11db=90e7-0002b3ecdcbe 1000BASESXHD
307dd81a-c010-11db=90e7-0002b3ecdcbe 1000BASESXFD
307dd81b-c040<11db-90e7-0002b3ecdcbe 1000BASETHD
307dd81c=c0:10-11db-90e7-0002b3ecdcbe 1000BASETFD

30

'dd81d-c010-11db-90e7-0002b3ecdcbe

10GigBASEFX

Le Tableau 5 présente les identificateurs de couche physique qui peuvent étre utilisés pour
CompoNet.

Tableau 5 - Identificateurs de couche physique pour CompoNet

Valeur d’identificateur

Description

475B2CB0-B1DA-11E2-9D9C-005056C00008

CompoNet standard

475B2CAF-B1DA-11E2-9D9C-005056C00008

Cable IP67 CompoNet
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Le Tableau 6 présente les identificateurs de couche liaison de données.

Tableau 6 — Identificateurs de couche liaison de données

Valeur d’identificateur Description

5B1EDEF7-B1CC-11E2-9D9C-005056C00008 DeviceNet (CAN — CSMA/NBA)

5B1EDEF8-B1CC-11E2-9D9C-005056C00008 | ControlNet (CTDMA)

5B1EDEF9-B1CC-11E2-9D9C-005056C00008 | EtherNet/IP (CSMA/CD)

5B1EDEFA-B1CC-11E2-9D9C-005056C00008 | CompoNet (TDMA)

Les
moi

Le

conffiguration des bus de terrain principaux.

Il e
con
mo
fou
rec

NOT|
du b

7

Le
I'lE
I'lE

Cor
de
utili
llap
llSe

Accés aux données d’instance et d’équipement

services InstanceDatalnformation et DeviceDatalnformation doivent fournir I'acces
ns a tous les paramétres définis dans la section Params de I'EDS.

Comportement spécifique a un protocole

protocole CPF 2 de I'l[EC 61784 comporte des exigences spécifiques relatives g

sommateur de données. Par conséquent, le foufnisseur de données doit étre informé

nies sont modifiées par le DTM analyseur/principal, le DTM subordonné/adaptateur
bvoir le nouvel ensemble de données.

E Pour une description de I'’échange de données entre les DTM, voir I'lEC 62453-2:2022, 6.3 (Configurg
us de terrain principal ou du programmateyr,de communication).

Utilisation spécifique a un-protocole des types de données généraux

C 62453-2 au sein de, I'espace de noms "fdt", avec les équipements de la CPF 2
C 61784.

formément a\l'lEC 62453-2, au moins un jeu d’informations sémantiques (un par protog
bus de terrain pris en charge) doit étre fourni pour chaque objet de données accessible

blicationDomain" correspondant doit avoir la valeur "FDT_CIP" et le type de donn
manticld" doit avoir une valeur appropriée, telle que spécifiée dans le Tableau 7).

sant le \type de données général "Semanticinformation". Le type de donnEes

au

st trés important de maintenir la synchronisation{entre le fournisseur de données €} le

des

lifications éventuelles des données fournies. Rar exemple, dans le cas ou les donnges

Hoit

tion

Tableau 7 présente le(mode d’utilisation des types de données généraux, définis dans

de

ole
en

2es

Tableau 7 - Utilisation spécifique a un protocole des types de données généraux

Type de données Description d’utilisation

chaine doit étre construite conformément aux régles du semanticld.
Cela signifie que le type de données "semanticld" est toujours le
méme que le type de données "address”

fdt:address Le type de données "address" (adresse) n’est pas obligatoire pour les
parameétres présentés dans les DTM. Mais si I'adresse est utilisée, la

fdt

:protocolld Voir I'Article 4.

fdt

:deviceTypeld Tel que défini dans I'objet Identity (voir IEC 61158-5-2:2019, 6.2.1.2

2)
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Type de données Description d’utilisation

fdt:deviceTypelnformation Un DTM CIP doit fournir le chemin du fichier EDS spécifique a
I’équipement avec ce type de données. Pour la certification DTM, le
chemin du fichier EDS certifié doit étre donné ici.

Les informations EDS sont accessibles au moyen de
* IDtmParameter::GetParameters()
* IDtmInformation::GetInformation()

fdt:deviceTypelnformationPath Chemin du fichier EDS qui est également fourni au moyen de I'attribut
"deviceTypelnformation"

L’attribut contient le chemin complet du fichier EDS, y compris le nom

diufichior daonc lo nototion | 1D]

Pour les équipements CIP, il est obligatoire de fournir des informatigns
pour ce type de données.

Cet attribut est spécifique a FDT 1.2.1 (voir IEC 62453-52'et,[3]). P4
conséquent, il ne doit pas étre fourni si le DTM fonctionne dans les
Applications Cadres basées sur FDT 1.2 (voir [3])

=

fdtmanufacturerld Tel que défini dans I'objet Identity (voir IEC 61158-5-2:2019, 6.2.1.2|2)
fdt|semanticld L’applicationDomain est: FDT_CIP.
fdt|lapplicationDomain Les données qui sont contenues dans les‘\chjets sont adressables a

moyen de classld, instanceld et attributeld. Ces données peuvent étfe
des variables ou des blocs composés-de’données. Le semanticlD est
directement basé sur les informationsd’adresse CIP:

Le semanticld est: CLASSxx.INSFTANCEyy.ATTRIBUTEzz
xx classld

yy instanceld

zz attributeld

XX, Yy, zz sont baség sur le format décimal sans "0" de début.

=5

Dans la mesure OU-"ATTRIBUTE" est conditionnel dans le CIP, il pe
étre omis dans.certains cas. Dans ce cas, le semanticld est:
CLASSxx.INSTANCEyy

fdt|tag Ensemble-CIP, nom de paramétre ou nom d’'une connexion E/S (danjs
le contéxte des données de voie)

8 |Types communs de données spécifiques a un protocole

Le [Tableau 8 et le Tableau 9 spécifient les types communs de données spécifiques a| un
projocole, utilisés dans:la définition d’autres types de données.

Les| types de dofinees décrits a I'Article 8 sont définis pour I’espace de noms suivant:
Esgace de nams: cip
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Tableau 8 — Types simples communs de données spécifiques a un protocole

Type de données Définition Description
arrayDimensions STRING Représente les dimensions d’un tableau, voir
[5], Annexe C
attributeld USINT Identificateur d’attribut CIP
bitOffset UDINT Décalage de bits d’'un paramétre dans un
ensemble
cipStatus UINT cipStatus représente I'attribut Status (Statut)

(attribut 5) de I'objet Identity. Voir

IEC 61158-5-2:2019, 6.2.1.2.2
classld UINT Identificateur de classe CIP
compstValue UDINT Représente la valeur constante utilisée danslle
type de données Constant
dafaType enumeration ( byte | float | double | Définit les différentes énumérations des typep
int | unsigned | enumerator | de données CIP
bitEnumerator | index | ascii |
password | bitString | hexString |
date | time | dateAndTime | duration |
binary | structured | dtmSpecific )
deyiceType UINT Représente [attribut DeviceType (attribut 2) fHe
I'objet Identity="Voir IEC 61158-5-2:2019,
6.2.1.2,2
ePhth ARRAY OF USINT CIP €EPATH, voir IEC 61158-6-2:2019, 4.1.9.
exfendedldentifier STRING Représente I'adresse de I'’équipement CIP dgns
le CIPNodelD si I’adresse utilisée sur ce
réseau CIP est un nom ou une adresse IP.
L’extendedldentifier doit étre utilisé pour les
réseaux CompoNet afin de couvrir I'ID de MAC
CompoNet.
Voir aussi shortldentifier
instanceld UINT Identificateur d’instance d’objet CIP
mgjorRevision USINT Représente I'attribut Major Revision (révision
majeure) (attribut 4.1) de I'objet Identity. Voi
IEC 61158-5-2:2019, 6.2.1.2.2
minorRevision USINT Représente I'attribut Minor Revision (révision
mineure) (attribut 4.2) de I'objet Identity.
IEC 61158-5-2:2019, 6.2.1.2.2
poftNumber WINT Représente I'attribut portnumber (numéro de
port) au sein d’un équipement CIP de pontage
ou de routage pour acheminer un message
vers un autre segment.
prdductCode UINT Représente I'attribut Product code (Code de
produit) (attribut 3) de I'objet Identity. Voir
IEC 61158-5-2:2019, 6.2.1.2.2
prdductName STRING Représente I'attribut Product name (Nom de
produit) (attribut 7) de I'objet Identity. Voir

IEC OT1T06-0-£.2UTY, 0.£4.1.£.2

serialNumber ARRAY OF USINT Représente I'attribut Serialnumber (Numéro de
série) (attribut 6) de I'objet Identity. Voir

IEC 61158-5-2:2019, 6.2.1.2.2. Si le
SerialNumber n’est pas connu en raison d’'une
configuration hors ligne, il convient alors de
retourner un 0.

serviceCode USINT Code de service CIP. Il s’agit d’'une fonction ou
d’'une méthode, prise en charge par un objet ou
attribut CIP

serviceName STRING Nom de service CIP. Il s’agit d’'une fonction ou

d’'une méthode, prise en charge par un objet ou
attribut CIP. Cet attribut fournit des
informations supplémentaires interprétables
par 'utilisateur relatives au code de service
associé
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Type de données

Définition

Description

shortldentifier

USINT

Représente I'adresse de I’équipement CIP dans
le CIPNodelD si I'adresse utilisée sur ce
réseau CIP est une adresse simple. Voir aussi
extendedldentifier

symbolicAddress

STRING

Représente un nom de composant a l'intérieur
de I'équipement

vendorID

UINT

Représente I'attribut Vendor ID (Identificateur
de vendeur) (attribut 1) de I'objet Identity. Voir
IEC 61158-5-2:2019, 6.2.1.2.2

Tableau 9 — Types structurés communs de données spécifiques a un protocole

Type de données Définition Description
Type de données S | Multipli-
élémentaire = cité
2
5

ClPDevice STRUCT Spécifie un équipement CIP.

ClIPDevice contient les informations relativep
au fabricant et a I'’équipement (I'objet Identify),
contenues dans chaque noceud CIP

cipStatus M [1..1]

CIPPath M [1..1]

CIPDeviceldentity M [1..1]

CIPDeviceldentity STRUCT Représente la partie statique de I'objet Idenfity
de I’équipement CIP. Voir IEC 61158-5-2:2(19,
6.2.1.2.2

vendorID M [1..1]
deviceType M [1..1]
productCode M [1..1]
majorRevision M [1..1]
minorRevision M [1..1]
serialNumber M [1..1]
productName M [1..1]

CIPNodelD STRUCT Identificateur utilisé pour identifier un nceud
(équipement) particulier sur un réseau CIP.
Par exemple: ID de MAC (Media Access
Control (Commande d’accés au support) CIP
(1 octet) pour DeviceNet et ControlNet;
adresse IP pour EtherNet/IP.

La taille étant différente d’un protocole a
:‘autlc, :Cl atluutulc ut;“a:':c bUIIt;UIIt U‘UUI\
attributs: un identificateur étendu (chaine de
n octets) et un identificateur court (entier non
signé de 1 octet). Seul I'un de ceux-ci doit étre
utilisé.
choice of M [1..1]
Extendedldentifier S [1..1]
Shortldentifier [1..1]
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Type de données Définition Description
Type de données S | Multipli-
élémentaire s cité
2
5

CIPObjectAddress STRUCT Adresse d’objet CIP telle que CIPObjectld,

CIPSymbolicAddress ou HexAddress
choice of M [1..1]
CIPObjectld S [1..1]
CIPSymboticATaress S L
HexAddress S [1..1]

CIPObjectld STRUCT Informations "address" de classld,instanceld
et attributeld (conditionnel) CIP¢our un objét
et un attribut CIP. En cas d'utilisation dans tine
Voie de Processus (Process Channel), il s'qgit
vraisemblablement d’'un_dbjet Assembly
(Ensemble) ou d’un objet Parameter
(Paramétre).

classld M [1..1]
instanceld M [1..1]
attributeld 0 [0..1]

ClIPPath STRUCT "Adresse” complete du nceud CIP
(équipement). En général, elle est constituépe
du*Node ID (ldentificateur de nceud) stocké
dans I’élément CIPNodelD. L’élément
RoutingPath permet de transférer des
informations de routage supplémentaires qui
peuvent étre utilisées par le composant de
communication FDT CIP.

RoutingPath (€] [0..1]
CIPNodelD M [1..1]

CIASymbolicAddress |STRUCT Il n’est pas nécessaire de connaitre les
attributs classld, instanceld et attributeld, upe
adresse symbolique peut également étre
utilisée.

CIPSymbolicAddress, HexAddress ou
CIPObjectld peut étre utilisé pour
DataExchangeRequest
symbolicAddress M [1..1]
Corjstante STRUCT Une valeur constante
constValue M [1..1]
Extgndedldentifier STRUCT Voir I'attribut extendedldentifier
extendedldentifier M [1..1]

HexAddress STRUCT Adresse d’nhjnf ClP comme ecPath

ePath O |[0..1]

LinkAddress STRUCT Représente le CIPNodelD au sein d’un
Segment

CIPNodelD M [1..1]

ParameterReference |STRUCT Référence a une description de paramétre
fdt:idref M [1..1]
bitOffset O |[0..1]

ReservedBits STRUCT Utilisé chaque fois que des bits réservés sont

nécessaires
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Type de données Définition Description
Type de données S | Multipli-
élémentaire s cité
2
5

RoutingPath STRUCT Toute information supplémentaire de routage
de réseau CIP, qui peut étre comprise par la
Voie de communication (Communication
Channel)

Segment M [1..1]

Sedment STRUCT Représente le chemin qu’un message doit

suivre pour atteindre I’équipement CIP adrepsé
portNumber M [1..1]
LinkAddress M [1..1]
Segment O [0..1]

Serlice STRUCT Service CIP identifié par'sefviceCode et
serviceName. Le code de service CIP est ufe
fonction ou une méthode, prise en charge par
un objet ou attribut\CIP

serviceCode M [1..1]
serviceName O [0..1]

Shqrtldentifier STRUCT Voir I"attfibut shortdldentifier
shortldentifier M [1..1]

9 [Types de données de gestion de réseau

9.1

Les| types de données spécifiés a I’Article 9 sont utilisés avec les services suivants:

e [service NetworkManagementinfoRead;

e [service NetworkManagementinfoWrite.

9.2

Généralités

Adresse de nceud (Node address)

Le £IPNodelD est stocké dans I'élément busAddress du type de données fdt:DeviceAddresp. Il
n'est pas utilisépour CompoNet, car le principal a une adresse fixe. Etant donné qu’il s’agit

d’up élément obligatoire, la recommandation est d’utiliser la valeur "0".

NOTIE Des~conseils de mise en ceuvre supplémentaires concernant I'adressage dans CompoNet sont fourrjis a

I’Anpexe (A.

9.3 —Analysetriprincipal—Ensemble-deparamétres—debus{GH}

L’'information est envoyée a I'analyseur/principal CIP au sein de I'élément UserDefinedBus du
type de données NetworkInfo, en utilisant les types de données spécifiés dans le Tableau 10
et le Tableau 11. Cette information doit étre établie pour configurer la liste de balayage de
I’analyseur/principal.

Les types de données décrits dans le présent paragraphe sont définis pour I'espace de noms

suivant:

Espace de noms: cippar
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Tableau 10 — Types simples de données de configuration de bus de terrain

Type de données Définition Description
async USINT Voir Tableau 7-2.5 de la référence [9] Utilisation du champ
Gestionnaire de connexion de sécurité. |l s’agit d’'un champ
exclusif de sécurité CIP. S’applique seulement aux
connexions productrices. |l convient que le champ soit vide
pour les connexions consommatrices. Utilisé pour calculer le
temps de réaction du réseau (Network Reaction Time)
base UINT Paramétres de mise a I’échelle conformément a
I'ISO 15745-2:2003, A.4.1.4.6
claIssO BOOL Attribution de masque de bits Déclencheur et Transport.
Voir ISO 15745-3:2003, Tableau A.25
clas1 BOOL
clalssz BOOL
class3 BOOL
clalss4 BOOL
clas5 BOOL
clafs6 BOOL
cofpoNetDeviceCategory USINT Définit les différentes catégories’d’équipements CompoNet.
Voir référence [10], Chapitre(3-4
cofnpoNetlOLength UINT Voir référence [10], Chapitre 7-5
compoNetlOLengthUnit USINT
comnectionld STRING Identifie de fagon unique la connexion au sein du DTM.
comnectionNameString STRING Format d’enfréé de connexion conformément a
I'ISO 15745-3:2003, Tableau A.24
comnectionTypeMulticast BOOL Voir Attribution de bits de Paramétres de connexion.
- VoirslSO 15745-3:2003, Tableau A.26
comnectionTypeNULL BOOL
comnectionTypePoint2Point BOOL
copsumedConnectionSize UINT Nombre maximal d’octets regus par cette connexion
defaultConnection BOOL Indique si la CIPConnection est une connexion par défaut op
non
defaultSafetyConnections USINT Voir Tableau 7-2.4 de la référence [9] Mots-clés de la sectign
Gestionnaire de connexion de sécurité. Numéro d’instance
defaultValue STRING Représente la valeur de I'attribut a I’état hors ligne
div] UINT Paramétres d’échelle. Voir ISO 15745-2:2003, A.4.1.4.6
expectedPacketRate UINT L’analyseur détermine ce paramétre. Il peut y avoir une raispn
pour laquelle le subordonné fournit ce parameétre au princip4l
fix¢dSizeSupported BOOL Attribution de bits de Parametres de connexion. Voir
ISO 15745-3:2003, Tableau A.26
helpString STRING Format d’entrée de connexion. Voir ISO 15745-3:2003,
Tableau A.24
inhibitTime UINT Facultatif pour COS, mais n’est pas valable pour les autres
types de connexions.
L’analyseur détermine ce paramétre. Il peut y avoir une raison
pour laquelle le subordonné fournit ce parameétre au principal
maxCIPConnections UINT Capacité de communication. Voir Chapitre 7-3.6.11.7 de la

référence [5]
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Type de données Définition Description

maxConsumerNumber USINT Voir Tableau 7-2.4 de la référence [9] Mots-clés de la section
Gestionnaire de connexion de sécurité. Il s’agit d’'un champ
exclusif de sécurité CIP. Lorsque des dispositifs de sécurité
souhaitent définir des connexions en multidiffusion et lorsqu’il
est nécessaire qu’ils limitent le nombre maximal de
consommateurs a une valeur inférieure a la valeur maximale
par défaut (valeur égale a 15), ce champ peut définir la limite
de produit. Si ce champ est vide, le SNCT doit toujours utiliser
la valeur par défaut 15 pour le nombre maximal de connexions
en multidiffusion. Ce champ peut étre laissé vide pour les
connexions en monodiffusion.

mgaxEMConnections UINT Capacité de communication. Voir Chapitre 7-3.6.11.7 de la

- référence [5]

mgxlOConnections UINT

maxRPI UDINT Intervalle maximal entre paquets pris en charge par
I’équipement.
Le RPI est fourni par le DTM de I'équipementyau DTM
principal uniquement avec une valeur par,défatt. Comme le
DTM principal n’a qu'une vue d’ensemble . de tous les RPI
ajustés, il est possible que le DTM prineipal change/adapte
cette valeur, c’est pourquoi des valeurs'minimale et maximdle
sont nécessaires.

maxSafetyConnections USINT Voir Tableau 7-2.2 de la référence [9] Mots-clés de la sectign
Gestionnaire de connexion de)sécurité. Facultatif

maxSafetylnputCnxns USINT

magxSafetyOutputCnxns USINT

minRPI UDINT Intervalle minimal €ntre paquets exigé par I'’équipement.
Le RPI est fourni par le DTM de I'équipement au DTM
principal uniquement avec une valeur par défaut. Comme le
DTM principal™n’a qu'une vue d’ensemble de tous les RPI
ajustésihest possible que le DTM principal change/adapte
cetteqaleur, c’est pourquoi des valeurs minimale et maximdle
sont,nécessaires.

multiplier UINT Raramétres d’échelle. Voir ISO 15745-2:2003, A.4.1.4.6

offget INT

(Interval)
prgcision UINT
priprityHigh BOOL Attribution de bits de Parameétres de connexion. Voir
1 ISO 15745-3:2003, Tableau A.26

priprityLow BOOL

priprityScheduled BOOL

priprityUrgent (ENIPV112) BOOL

prqducedConnectionSize UINT Nombre maximal d’octets transmis par cette connexion

regiTimeTransferFormat USINT Attribution de bits de Parametres de connexion. Voir
ISO 15745-3:2003, Tableau A.26

rpi UDINT Intervalle de paquet exigé en microsecondes: mesure de la
fréquence de demande par I'application d’origine de
transmission de données provenant de I'application cible. Vpir
SO 15745-3:2003, Tableau A.24 Section Gestionnaire de
connexion

scld ARRAY OF Identificateur de configuration de sécurité. Voir

USINT

IEC 61784-3-2:2021, 6.6.5.18
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Type de données Définition Description
server BOOL Attribution de masque de bits Déclencheur et Transport. Voir
transportTypeExclusiveOwner | BOOL SO 15745-3:2003, Tableau A.25
transportTypelnputOnly BOOL
transportTypeListenOnly BOOL
transportTypeRedundantOwner | BOOL
triggerApplication BOOL
triggerChangeOfState BOOL
triggerCyclic BOOL
unld ARRAY OF UNID cible

USINT Voir IEC 61784-3-2:2021, 6.6.5.19

valliableSizeSupported BOOL Attribution de bits de Parametres de connexjen.)Voir

ISO 15745-3:2003, Tableau A.26

Tableau 11 — Types structurés de données de configuration, de bus de terrain

Type de données Définition Description
Types de données E Multiplicité
élémentaires ®
i)
]
AsgemblyMemberDefinition STRUCT Représente tous les membres
d’'un ensemble
fdt:id (0] [0..1]
fdt:tag M [1..1]
fdt:descriptor (0] [0..1]
cip:dataType M [1..1]
defaultValue (0] [0..1]
eiprarrayDimensions (0] [0..1]
Echelle (0] [0..1]
cip:CIPObjectAddress (0] [0..1]
fdt:BitEnumeratorEntries (0] [0..1]
fdt:EnumeratorEntries (0] [0..1]
fdt:Unit (0] [0..1]
fdt:Ranges (0] [0..1]
fdt:SubstituteValue (0] [0..1]
AssemblyMemberDefinitions STRUCT Voir la définition de
AssemblyMember
AssemblyMemberDefinition |O [0..7]
BitStrobeConnection STRUCT Représente la connexion E/S
Bitstrobe
MasterSlaveConnection M [1..1]
Capacité STRUCT Capacité de communication.
Voir Chapitre 7-3.6.11.7 de la
référence [5]
MaxCIPConnections (0] [0..1]
MaxlOConnections (0] [0..1]
MaxEMConnections (0] [0..1]



https://iecnorm.com/api/?name=22a6b9ea3053ba1437f6586789df690b

	Redline version (English only)
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions, symbols, abbreviated terms and conventions
	3.1 Terms and definitions
	3.2 Symbols and abbreviated terms
	3.3 Conventions
	3.3.1 Data type names and references to data types
	3.3.2 Vocabulary for requirements


	4 Bus category
	5 Access to instance and device data
	6 Protocol specific behavior
	7 Protocol specific usage of general data types
	8 Protocol specific common data types
	9 Network management data types
	9.1 General
	9.2 Node address
	9.3 Scanner/master – Bus parameter set (CIP)

	10 Communication data types
	11 Channel parameter data types
	12 Device identification
	12.1 Device type identification data types
	12.2 Topology scan data types
	12.3 Scan identification data types
	12.4 Device type identification data types

	Annex A (informative) Implementation hints
	A.1 Addressing in CompoNet DTMs
	A.2 Displaying addresses of CompoNet DTMs
	A.3 Handling of Config1 and Config2 elements in EtherNet/IP

	Bibliography
	Figure 1 – Part 302 of the IEC 62453 series
	Tables 
	Table 1 – Protocol identifiers
	Table 2 – Physical layer identifiers for DeviceNet
	Table 3 – Physical layer identifiers for ControlNet
	Table 4 – Physical layer identifiers for Ethernet/IP
	Table 5 – Physical layer identifiers for CompoNet
	Table 6 – Data link layer identifiers
	Table 7 – Protocol specific usage of general data types
	Table 8 – Simple protocol specific common data types
	Table 9 – Structured protocol specific common data types
	Table 10 – Simple fieldbus configuration data types
	Table 11 – Structured fieldbus configuration data types
	Table 12 – Simple communication data types
	Table 13 – Structured communication data types
	Table 14 – Simple channel parameter data types
	Table 15 – Structured channel parameter data types
	Table 16 – Identification data types with protocol specific mapping
	Table 17 – Simple identification data types with protocol independent semantics
	Table 18 – Structured identification data types with protocol independent semantics
	Table 19 – Simple scan identification data types
	Table 20 – Structured scan identification data types
	Table 21 – Structured device type identification data types
	Table A.1 – CompoNet relationship between Device Category, Node Address, MAC ID
	Figure A.1 – Examples of DTM naming for CompoNet


	International Standard (Bilingual)
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	Figure 1 – Part 302 of the IEC 62453 series
	1 Scope
	2 Normative references
	3 Terms, definitions, symbols, abbreviated terms and conventions
	3.1 Terms and definitions
	3.2 Symbols and abbreviated terms
	3.3 Conventions
	3.3.1 Data type names and references to data types
	3.3.2 Vocabulary for requirements


	4 Bus category
	5 Access to instance and device data
	6 Protocol specific behavior
	7 Protocol specific usage of general data types
	8 Protocol specific common data types
	9 Network management data types
	9.1 General
	9.2 Node address
	9.3 Scanner/master – Bus parameter set (CIP)

	10 Communication data types
	11 Channel parameter data types
	12 Device identification
	12.1 Device type identification data types
	12.2 Topology scan data types
	12.3 Scan identification data types
	12.4 Device type identification data types

	Annex A (informative) Implementation hints
	A.1 Addressing in CompoNet DTMs
	A.2 Displaying addresses of CompoNet DTMs
	A.3 Handling of Config1 and Config2 elements in EtherNet/IP

	Bibliography
	Figure A.1 – Examples of DTM naming for CompoNet
	Tables 
	Table 1 – Protocol identifiers
	Table 2 – Physical layer identifiers for DeviceNet
	Table 3 – Physical layer identifiers for ControlNet
	Table 4 – Physical layer identifiers for Ethernet/IP
	Table 5 – Physical layer identifiers for CompoNet
	Table 6 – Data link layer identifiers
	Table 7 – Protocol specific usage of general data types
	Table 8 – Simple protocol specific common data types
	Table 9 – Structured protocol specific common data types
	Table 10 – Simple fieldbus configuration data types
	Table 11 – Structured fieldbus configuration data types
	Table 12 – Simple communication data types
	Table 13 – Structured communication data types
	Table 14 – Simple channel parameter data types
	Table 15 – Structured channel parameter data types
	Table 16 – Identification data types with protocol specific mapping
	Table 17 – Simple identification data types with protocol independent semantics
	Table 18 – Structured identification data types with protocol independent semantics
	Table 19 – Simple scan identification data types
	Table 20 – Structured scan identification data types
	Table 21 – Structured device type identification data types
	Table A.1 – CompoNet relationship between Device Category, Node Address, MAC ID


	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	Figure 1 – Partie 302 de la série IEC 62453
	1 Domaine d’application
	2 Références normatives
	3 Termes, définitions, symboles, abréviations et conventions
	3.1 Termes et définitions
	3.2 Symboles et abréviations
	3.3 Conventions
	3.3.1 Dénominations des types de données et références aux types de données
	3.3.2 Vocabulaire relatif aux exigences


	4 Catégorie de bus
	5 Accès aux données d’instance et d’équipement
	6 Comportement spécifique à un protocole
	7 Utilisation spécifique à un protocole des types de données généraux
	8 Types communs de données spécifiques à un protocole
	9 Types de données de gestion de réseau
	9.1 Généralités
	9.2 Adresse de nœud (Node address)
	9.3 Analyseur/principal – Ensemble de paramètres de bus (CIP)

	10 Types de données de communication
	11 Types de données de paramètres de voie
	12 Identification de l’équipement
	12.1 Types de données pour l’identification du type d’équipement
	12.2 Types de données pour le balayage topologique
	12.3 Types de données pour l’identification lors du balayage
	12.4 Types de données pour l’identification du type d’équipement

	Annexe A (informative) Conseils de mise en œuvre
	A.1 Adressage dans les DTM CompoNet
	A.2 Affichage des adresses des DTM CompoNet
	A.3 Traitement des éléments Config1 et Config2 dans EtherNet/IP

	Bibliographie
	Figure A.1 – Exemples de dénomination de DTM pour CompoNet
	Tableaux 
	Tableau 1 – Identificateurs du protocole
	Tableau 2 – Identificateurs de couche physique pour DeviceNet
	Tableau 3 – Identificateurs de couche physique pour ControlNet
	Tableau 4 – Identificateurs de couche physique pour Ethernet/IP
	Tableau 5 – Identificateurs de couche physique pour CompoNet
	Tableau 6 – Identificateurs de couche liaison de données
	Tableau 7 – Utilisation spécifique à un protocole des types de données généraux
	Tableau 8 – Types simples communs de données spécifiques à un protocole
	Tableau 9 – Types structurés communs de données spécifiques à un protocole
	Tableau 10 – Types simples de données de configuration de bus de terrain
	Tableau 11 – Types structurés de données de configuration de bus de terrain
	Tableau 12 – Types simples de données de communication
	Tableau 13 – Types structurés de données de communication
	Tableau 14 – Types simples de données de paramètres de voie
	Tableau 15 – Types structurés de données de paramètres de voie
	Tableau 16 – Types de données pour l’identification avec un mapping spécifique à un protocole
	Tableau 17 – Types simples de données pour l’identification avec une sémantique indépendante du protocole
	Tableau 18 – Types structurés de données pour l’identification avec une sémantique indépendante du protocole
	Tableau 19 – Types simples de données pour l’identification lors du balayage
	Tableau 20 – Types structurés de données pour l’identification lors du balayage
	Tableau 21 – Types structurés de données pour l’identification du type d’équipement
	Tableau A.1 – Relation en CompoNet entre la catégorie d’équipements, l’adresse de nœud et l’identificateur MAC (Device Category, Node Address et MAC ID)




