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the|previous edition IEC 62453-309:2016. A vertical bar appears in the margin wherever a cha
has béen’made. Additions are in green text, deletions are in strikethrough red text.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 309: Communication profile integration -
IEC 61784 CPF 9

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
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)”). T
reparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt
ay participate in this preparatory work. International, governmental and non-goverpmental organizations liai

tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

terested IEC National Committees.

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 Publica
ansparently to the maximum extent possible in their pational and regional publications. Any divergence bet
ny IEC Publication and the corresponding national or'regional publication shall be clearly indicated in the Ij

I[EC itself does not provide any attestation of conformity. 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_thei\Normative references cited in this publication. Use of the referenced publicatiof
dispensable for thecarrect application of this publication.

ttention is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of p3
ights. IEC shall-not be held responsible for identifying any or all such patent rights.

redline.version of the official IEC Standard allows the user to identify the changes mad

sing

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote“international

and

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

heir
with
sing

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, as/nearly as possible, an international
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

to
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IEC 62453-309 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:

. : . . . . . . . .
° OIreCuors 111 IUgdluI LU aCUTSSITIY TTHOTTITationt i LiIU IesSpPeLlve dUVIbU dlluI

e [corrections in regard to describing support for different protocol versions.

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

Draft Report on voting

65E/907/FDIS 65E/936/RVD

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accprdance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, available
at yvww.iec.ch/members_experts/refdocs. The main document types developed by IEC |are
deslcribed in greater detail at www.iec.ch/standardsdev/publications.

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

Ll
N

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

Thg 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
spelcific document. Atthis date, the document will be
e Jreconfirmed,

e |withdrawn;

e |replacéd-by a revised edition, or

e [amended.

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 usg in
extensive and heterogeneous control systems, typically in the area of the process industry,|the
ungmbiguous definition of engineering interfaces that are easy to use for all those ifyolved is
of dreat importance.

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

Figlire 1 shows how IEC 62453-309 is aligned in the structure‘of the IEC 62453 series.

Presentation

= /A
L'lmhm//
Fleldlbus interface

Fleld
device

IEC

Figure 1 — Part 309 of the IEC 62453 series

1 FDT® is a trademark of products supplied by FDT Group AISBL. This information is given for convenience of

users of this document and does not constitute an endorsement by IEC of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 309: Communication profile integration -
IEC 61784 CPF 9

Scope

Cojwmunication Profile Family 9 (commonly known as HART®?2) defines communication.pro
based on IEC 61158-5-20 and IEC 61158-6-20. The basic profile CP 9/1 is defined

IEC

Thi

stapdard (IEC 62453-2).

Thi

Thi

2

Thdg
con
For
am

IEQ
Apf

IEC
ApH

IEQ

IEC
gui

IEG
des

61784-1.

5 part of IEC 62453 provides information for integrating the HART® technelogy into the R

5 part of the IEC 62453 specifies communication and other servicées)

5 document neither contains the FDT specification nor modifies’it.

Normative references

following documents are referred to in the text in’sdch a way that some or all of their con

undated references, the latest edition*ef the referenced document (including
endments) applies.

61158-5-20, Industrial communication networks — Fieldbus specifications — Part 5
lication layer service definition —Type 20 elements

61158-6-20, Industrial communication networks — Fieldbus specifications — Part 6
lication layer protocol spegification — Type 20 elements

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

62453-1:-3,«_Field device tool (FDT) interface specification — Part 1. Overview
Hance

62453-2:-3, Field device tool (FDT) interface specification — Part 2: Concepts and deta
cription

1|i|es

in

DT

ent

stitutes requirements of this document. For dated references, only the edition cited appljes.

any

20:

20:

and

iled

2 HART® and WirelessHART® are trade names of products supplied by-—HART -Communication—Foundation
FieldComm Group. This information is given for convenience of users of this document and does not constitute
an endorsement by IEC of the product named. Equivalent products may be used if they can be shown to lead to

t

he same results.

- Under preparation. Respective stage at the time of publication:

EC/CCDV 62453-1:2022 and IEC/RFDIS 62453-2:2022.
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3 Terms, definitions, symbols, abbreviated terms and conventions

3.1 Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

L

=l n L lrderd e Ll 1 n L L
° IV LITUUTUPTUIA. avalidiT dl TP . /7Www.TICTULTUPTUTA. UTY7

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

3.11
burst mode
mode in which the field device generates response telegrams without request telegram ffom
the|master

3.2|] Abbreviated terms

For|the purposes of this document, the abbreviations given in IEC/62453-1, IEC 62453-2] as
wel| as the following apply.
BACK Burst ACKnowledge

C8PSK  Coherent 8-way Phase Shift Keying,
HART communication layer as defined in HCF_SPEC-60, Revision 1.0

DR delayed response
EDD Electronic Device Description

FSK Frequency Shift Keying,
HART communication layer as‘defined in HCF_SPEC-54, Revision 8.1

HART Highway Addressable Remote Transducer
3.3] Conventions
3.3/1 Data type names/and references to data types

Thg conventions for naming and referencing of data types are explained in IEC 62453-P:—,
Clapse A.1.

3.3]2 Vocabulary for requirements

Thqg following’expressions are used when specifying requirements:

Udage-of “shall” or “mandatory” No exceptions allowed.

Usage of “should” or Strong recommendation. It may make sense in special

“recommended” exceptional cases to differ from the described
behaviour.

Usage of “can’ or “optional’ Function or behaviour may be provided, depending on

defined conditions.

3.3.3 Use of UML

Figures in this document are using UML notation as defined in IEC 62453-1:—, Annex A.
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IEC 61784 CPF 9 protocol is identified in the protocolld element of structured data type
'fdt:BusCategory' by the following unique identifiers (see Table 1):

Table 1 — Protocol identifiers

F4D6BD16DB8D

communication with completé
functionality

Identifier value Protocolld Display String Description
036D1498-387B-11D4-86E1- HART_Basic ‘HART’ Support of IEC 61784 CPF 9 protocol
00E0987270B9 over FSK communication with basic

functionality (deprecated)
98403B8F-0FFB-4EB7-BB67- HART_FSK ‘HART FSK’ Support of HART protocol over'FSK

74029D22-F752-40EF-A747-
ACA72C791155

HART_Wireless

‘HART Wireless’

Support of WirelessHART ‘protocol

58(J01A08-C178-4A59-A76B-
9EF9111CB83D

HART_RS485

‘HART RS485’

Support of HAR protocol over RS48
communicatijon

EFT08CB7-A2A1-42AF-890C- HART_Infrared | ‘HART Infrared’ Support of"HART protocol over Infrafed
15¢EB680CC12 communication
D122D172-FOC7-4B03-965B- HART_IP ‘HART IP’ Support of HART over IP protocol
514CD4C0871E
Thg ‘HART_Basic’ protocol is maintained for backward compatibility only (e.g. for interaction

with

suplport for planning of network topologies and fer establishment of connections between O

and

protocols is mandatory.

Within this document, the other pretocols (HART_FSK, HART_Wireless,

respective device. For DTMs complying with this document, support for one of the o

HART_RS4

HART _Infrared, HART_IP) are referenced as ‘Extended_HART’ protocols. (E.g. for definiti

tha

apply to all protocols except 'HART_Basic’.)

Tabjle 2 defines which PhysicalLayer can be used together with the BusCategory define

Tahle 1.

Table 2 — Definition of PhysicalLayer

DTMs according to IEC 62453-309:2009). The) other protocol identifiers provide a better

™
her

85,
pons

i in

Phy/s\@f.’ayer Id value

PhysicalLayer name value

Description

BAB2091A-CO0A7-4614-BODE-
FCIC2709DCF5D

HART FSK Physical Layer

Support of HART FSK physi
layer

Cal

BOF 1A260~AC94-4487-8F25-A8F3F8F89DC5

WirelessHART Physical
Layer

Support of WirelessHART

physical layer

036D1591-387B-11D4-86E1-00E0987270B9

HART RS-485 Physical Layer

Support of HART devices

using RS-485 communication

AE4119EF-B9FD-429c-B244-134DB182296A

HART Infrared Physical

Support of HART devices

Layer using infrared communication
307dd808-c010-11db-9067-0002b3ecdcbe 10BASET HART Ethernet based Physical
307dd809-c010-11db-90e7-0002b3ecdcbe 10BASETXHD Layers
307dd80a-c010-11db-9067-0002b3ecdcbe 10BASETXFD
307dd80b-c010-11db-9067-0002b3ecdcbe 10BASEFLHD
307dd80c-c010-11db-90e7-0002b3ecdcbe 10BASEFLFD
307dd80d-c010-11db-9067-0002b3ecdcbe 10BASEFXHD
307dd80e-c010-11db-90e7-0002b3ecdcbe 10BASEFXFD
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PhysicalLayer Id value PhysicalLayer name value Description
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
307dd81c-c010-11db-90e7-0002b3ecdcbe 1000BASETFD
307dd81d-c010-11db-90e7-0002b3ecdcbe 10GigBASEFX

Thqg significant information for topology planning is the BusCategory. The PhysicalLayer (which
is provided in the BusInformation data type) shall be used-only for additional information.

Thg DataLinkLayer property is not applicable for HART and-has-te shall be set to null.

5 |Access to instance and device data

5.1 General

Thg HART protocol has semantics(@efined that allow in a wide range the identification of deyice
varfjables and device parameters. Most of this semantic information is defined in the standard
EDD import libraries.

Clapse 5 describes how.the semantic information defined with the HART protocol shall be uged
to gxport device data,\ynstance data and process data.

5.2 ProcessiChannel objects provided by DTM

Thg minimum’ set of provided data shall be the first four provided process related values (PV,
SV ...)=.if available — modeled as channel references. The referenced channel shall include
ranges and scaling.

A HART device communicates the process data either via its analogue channels or via digital
information (e.g. by request or by burst mode). Analogue channels are always related to a
dynamic variable, as specified in [1]4 chapter 8 and therefore the description of an analogue
channel-has-te shall be accessed using the respective dynamic variable (e.g. the attributes of
dynamic variable PV always describe the first analogue channel).

4 Figures in square brackets refer to the bibliography.
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HART distinguishes between three methods to access digital signals:

1)

2)

Access to analogue value and assigned dynamic variables (Command #3)

10 signals can be assigned to one of the four dynamic variables PV, SV, TV, and QV. Using
the command #3 the analogue value and the dynamic variables can be read without specific

device knowledge.

Indexed access to device variables (Command #33)

All device variable values and their units can be read using the related-index device variable

code information in command #33.-Up-to-four-device-variables-can-beread-with-onecallof

command #2332 It ic un ta the command initiator to identifv the reauested variahle 1ising

the
the

The
be

5.3

The
lea
sup)

Fur|
exp

The
deV

6.1

The
sub

Thi
IEQ

Add

. . E . _ 7
Indexed access to device variable classification and device variable status (Command 7

Command #9-is-an-extension-of provides more information than command #33//Besid
the value and unit also a classification and the variable status can be determified. The-std

command initiator determines by means of the HART specification ‘which commands
ised.

DTM services to access instance and device data

5t all parameters of the Universal and Common Practice'commands (as far as the de
ports the function).

fhermore, the Response Byte 0 and the Response Byte 1 for each command shall
osed.

services InstanceDatalnformation and DeviceDatalnformation may also provide acces
ice specific parameters (e.g. diagnostic information).

Protocol-specific behavior

Overview

re is only one pratocol-specific sequence defined for IEC 61784 CPF 9: burst m
scription.

5 sequencévexplains how the sequence “Device initiated data transfer”, defined
62453-2;.is applied in context of burst telegrams as defined by IEC 61784 CPF 9.

itionally, Clause 6 provides information regarding:

£9)

b of
Hus

will

services InstanceDatalnformation and DeviceDatalnformation shall provide access t¢ at

ice

be

bde

6.2

usage of device addressing information,
support of extended command codes,
handling of communication failures,
handling of delayed responses, and

management of physical topologies.

Burst mode subscription

A subscription to device-initiated data transfer can be requested by sending a transaction
request with SubscribeRequest content (see Figure 2). The Communication Channel may
detect if the device is already in burst mode.
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NOTE In HART 5 this can be detected only when burst frames are received from the device. In HART 6 the burst
mode can be detected using command #105.

The Communication Channel answers to a SubscribeRequest with a SubscribeResponse
content. If burst frames are received, the device is in burst mode and burstModeDetected value
is set to TRUE. This means that Device DTM will start to receive burst messages via the
transaction response mechanism. In the case that no burst messages were received,
burstModeDetected value is set to FALSE. It is up to Device DTM to set device into burst mode.
Then Device DTM may call a transaction request with SubscribeRequest content again in order
to receive burst messages.

In [order 1o unsubscribe, the Device DTM sends a fransaction request with a
UngubcribeRequest. The Communication Channel answers with a UnsubscribeResponse where
burstModeDetected value is set to FALSE. The Device DTM will not receive any mere blrst
infgrmation via the transaction response mechanism. The Communication Channel does|not
swifch off the burst mode in the device. The Device DTM may switch burst modelon or off by
usimg normal transaction requests (command #109). This is independent of the subscription.

Device DTM Communication Channel Device

1

TransactionRequest()

Subscribe request for device
initialized transaction mode

=}

[IBACK response Communicatiq
Channel detegts

Gel information about active burst frames
burpt mode OnTransactionResponse() )
>

(supscription mode 'on’ ] [*] BACK response

A

Regeives burst frames

. - [*] OnTransactionRespénse
vialtransaction responses < L

without requests

TransactionRequest()

Unsgubscribe request and Device remaihs
response about concluded < N in burst modd
delice initialized transaction
mofle OnTransactionResponse()

\ I
IEC

NOT[E BACK means Burst*ACKnowledge.

Figure 2 — Burst mode subscription

6.3| Usage)of device addressing information

HART,is_a connectionless master/slave protocol. Transaction requests are always addresged
using anique device address information (a 5 byte integer), the so called long address.

Device addressing in HART therefore is mainly focused to determine this long address.

There are currently three ways possible to determine the long address.

1) short address

The short address is a number between 0 and 63 (for HART version 5 only 0 to 15). In the
context of a direct connection to the device the short address is unique and allows to read
the long address using command #0.

2) short tag

With command #11 the long address information can be requested for a device with a
specific short tag. Such requests are especially used for installations with a huge amount of
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connected HART devices. All HART multiplexer devices and other HART communication

structures-have-to shall support this command.

long tag

HART Version 6 introduced the long tag, which at 32 characters has 24 more characters

than the short tag, and can thus provrde for a larger number of devrce label optlons

21 the Iong address |nformat|on can be requested for a device with a specific long
Command #21 is usually supported by highly modular devices or gateways.

For
and

It h
res

Beqd

typ¢ identification depending on the supported version of HART. HART versions up to HAR
use| one byte values. HART versions-starting from HART 7 (and newer) use a two byte va
Thg two byte values are also stored in the data types described in 9.4.

A Jommunication DTM uses;the addressing information provided by the Device DTM in of

tor

The HART command number is defined as a one byte unsigned integer.Athen-starting-with

as therefore to maintain the data for all thfee”address resolving methods. The DO
bonsible to connect to the communication hatdware shall select the method and proyi
means for a user to input the address informatien.

ides the addressing topic, there are also different approaches for manufacturer and de

esolve the long addressas described above.

Extended Command Numbers

family Commanrlc 'Fnr HADT 8 HPE started to dﬁ'Flh

ice
T6
ue.

der

lce+at y ot LAA~ a4 T

iamHy—eemmands—deﬂﬂed—by—H-ARJ— Beglnmng with HART VerS|0n 6 an exte ded comm

numkef, format, using two bytes instead of one, was defined to allow for more than

n
r.l ea

55

cor
indi

al Lo Tl £ & al Lo laW| Lol H 1
ITaru TTiuTmimToTTS . TTIHS TUTTITAU UST S LUTTITITATTU TTUTITUTT O T, WITICTT Wdo PITVIUUSTY TTOTITVT

cate that the request is using the extended command number format.

, to

According to the specification in [2] 8.1.2, extended commands are implemented with command
#31 by using the extended command number as first two bytes in the request and response
section.

In FDT, all commands with extended command numbers-have-te shall be implemented-by-the
Chid-BTM using command #31.

6.5

Handling of communication failures and time-outs

HART uses a device-specific handling of communication errors. The protocol defines a section
in the response frame that can carry communication failure information.
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If, during execution of a communication request to a Communication Channel, a communication
error occurs on the HART physical layers (this also includes time-outs), no Abort message shall
be sent to the Child DTM, but the transaction request shall be responded with a set of data that
describes the communication error as defined in HART [1].

In case of such a communication failure, the Device DTM has the responsibility to perform the
error handling to recover from the communication failure.

Only in case of a connection-based communication break (e.g. Ethernet connection to a HART
modem), the Communication Channel shall send an Abort signal to the device DTM.

6.6/ Handling of delayed responses

HART defines strict time constraints for responses to a request within a HART transaction. In
casre a device is unable to fulfill the time constraints, it can initiate a delayed response (DR)
sequence. In order to support DR handling within nested communication, Subclause 6.6 defines
thelhandling within FDT.

Thg responsibility to handle the DR responses from the device is docated at the DTM that
repfesents the device. The Communication DTM and Gateway DTMSs’ (if used)-have—te shall
englure that DR responses are communicated correctly to the respective DTM. An exampl¢ for
such a delayed response handling is shown in Figure 3.

|
Child Device Gateway Device | Gateway DTM Child DTM
|
: | : : Initiate
! R b ! I Communicafion
1 I
100p I repeat until DR sequence is finished :
I
I

<CommunicationRequest()>
<

Request : E<CommunicationRequest()>
: |

Request

Response (DR)
————————— —»

System‘Beundary -———-

<CommunicationRequest()>

Response

<CommunicationRequest()>(DR)

-

YO / Gateway DTM unwraps
b special DR*hiandling is implemented original DR response and

N
in|Gateway.Device. Response contains sends it to Child DTM
wlapped DR response from Child Device.

IEC

Figure 3 — Handling of delayed responses (scenario 1)

It is also possible that the two partners of a DR sequence are both devices. For example, a
gateway device (e.g. WirelessHART Gateway) might execute a delayed response sequence
with a child device (e.g. WirelessHART Adapter). In this case, the gateway device is responsible
to handle the DR of the child device. The delayed responses will not reach the respective Child
DTM. If the gateway device is unable to handle the DR directly, the gateway device itself could
send DRs to the Gateway DTM. In such a case, the DRs would have to be handled by the
respective Gateway DTM. Usually, the nested communication concept reflects the interaction
between the devices. In the case described here, this is not possible and the implementation
has-te shall follow the sequence shown in Figure 4.
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Child Device Gateway Device Gateway DTM Child DTM

| -
| Initiate
! _communication

d

T
|
|
|
|
|
|

<CommunicationRequest()>
o

loop| repeat until DR sequence is finished

1
|
1 :
| . <CommunicationRequest()>
h )

«¢

Request

<

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Request

Response (DR)
————————— —»

‘<CommunicationRequest()>(DR)

Response (DR
p: ( )*

Communicatipn FDT Structure

Communicatjon Infrastructure
[ S Systen Boundary — s b ot s

<CommunicationRequest()>

: T
...... . |
|
|

IEC
Figure 4 — Handling of delayed responses (s¢enario 2)

A DR sequence might take a long time that might distutb the usage of the FDT Frgme
Application and that might block user interaction. There is fAo'timeout time definition existind for
DRlsequences and neither the DTM itself nor any other DTM in the nested communication chain
is dapable to initiate a timeout that could recover the\System. Timeout time in such a casg is
apglication-dependent and shall be configurable By the user. When a DR sequence lastg an
unreasonable amount of time, it shall be an aim:te involve the user. If a DR sequence is uged
in B user interface,—free—environments thenconfigurable timeout mechanisms shall| be
impllemented.

To handle DR responses with a reliable interoperability, the following rules-have-te shall be
fulfilled:

e [The DTM of a device that might send DR responses-has-te shall handle the DR responjses
of the device.

e |DRresponses that are not handled by other devices-have-te shall be propagated to the OTM
that represents the.device that sends the responses.

e |A DTM shall be-aware that it will not receive DR responses from the device, when the|DR
responses are handled by the parent device.

e |A DTM that'handles DR responses-has—te shall implement a user configurable timgout
management that must allow the user to set a timeout.

6.7| </Topologies with mixed HART protocols

6.7.1 General

HART DTMs using ‘Extended_HART’ protocols may also support the ‘HART_Basic’ protocol, in
order to ensure compatibility with existing HART DTMs.

‘Extended_HART’ protocols were defined for better distinction between the different HART
communication types. Using ‘Extended_HART’ and ‘HART_Basic’ protocols at the same time
needs well defined processes to guarantee interoperability.

6.7.2 Behavior of DTMs supporting ‘Extended_HART’ only

The topology validation is performed by the Frame Application (reference). If the
Communication Channel receives a call to ValidateAddChild(), it-has-te shall verify whether the
given device type requires a suitable protocolld.
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The behavior of such a DTM in a ValidateAddChild call is:

e If a match cannot be found, the ValidateAddChild() call shall be answered with FALSE.
e If a match was found, the ValidateAddChild() call shall be answered with TRUE. During

the

call to OnAddChild(), the Parent DTM sets the activeProtolID in the Child DTM to the current

protocolld.

6.7.3 Behavior of DTMs supporting ‘Extended_HART’ and ‘HART_Basic’

When creatlng topologles a Frame AppI|cat|on—MH44—usuaHy shall check the communlcatlon

When for example a Communication Channel, which supports ‘HART-RS485’
‘HART Basic’, and a Device DTM, which requires ‘HART_FSK’ and ‘BART_Basic’,
connected (see Communication Channel A in Figure 5), a Frame Application will allow
connect those DTMs because of the matching ‘HART_Basic’ protocollds But in fact this is
invalid topology.

"Extended _HART" protocolld does not match
— ValidateAddChild() returns FALSE

Communication Channel A ————— O

Child DTM

"""""""""""" SO

" " '"HART FSK"
Communication Channel B [—————O<% 4

'HART FSK

"Extended _HART" protocolld matches
— ValidateAddChild() returns TRUE

IEC

Frame Application will allow.io. attach Child DTM to both Communication Channels because at least (a) and (b
posgible. But the mismafch'in (1) allows the ‘Communication Channel A’ to detect the mismatch and decling
attaghment of the ‘Child DTM’.

Figure 5'<='Behavior of DTMs supporting ‘Extended_HART’ and ‘HART_Basic’

red
is
tin

and
are
to
an

are
the

To preventsuch a situation, a Communication Channel supporting ‘Extended_HART’ proto
and ‘HART_ Basic’ protocol-has—te shall check during a ValidateAddChild() call if a DT

ols
is

connected that requires also ‘Extended HART’ protocol and ‘HART Basic’ protocol and if tHere

exists a matching ‘Extended _HART’ protocol.

e If no match can be found in the ‘Extended_HART’ buscategories, the Communication

Channel shall answer the ValidateAddChild() call with FALSE.

e If a match can be found, the ValidateAddChild() call shall be answered with TRUE. During

the OnAddChild() call, the Communication Channel sets the activeProtocollD in the C
DTM.

6.7.4 Behavior of DTMs that require ‘Extended_HART’ or ‘HART_Basic’

hild

With the attribute ‘activeProtocollD’, a DTM is informed about the current connection type in
the topology. But this procedure may fail when the DTM is connected to a Communication

Channel that does not implement the ‘activeProtocollD’ management.
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Assuming for example that a Child DTM was connected to Communication Channel using
‘HART_RS485’ with the result that ‘activeProtocollD’ is set to ‘HART_RS485’ (see Figure 6).
The Frame Application now moves the Child DTM to a Communication Channel that only
supports ‘HART Basic’. When the Child DTM now tries to establish a ‘HART_RS485’
connection, this might result in an error.

"HART"

S Child DTM C

D‘ activeProtocollD = HART_RS485
Communication Channel A ﬂo HART RS485
H Child DTM C is moved from

"HART RS485" Channel A to Channel

— "HART"
Communication Channel B e "HART"

D Child DTM C : DTM

)7 activeProtocollD = HART *R8485
"HART RS485" U

Moving‘the DTM results in a wipng
valuélef activeProtocollD

IEC

Movjng DTM C from Channel A to Channel B results in an inconsistent activeProtocollD value, because DTM B ¢loes
not support Enhanced_HART protocol and therefore does not set activeProtocollD.
- Before DTM C executes a connect request, it shall validate whether theParent DTM provides the communication
relafed to the current activeProtoclID value.

Figure 6 — Behavior of DTMs requires ‘Extended_HART’ or ‘HART_Basic’

Thgrefore, it is required that a DTM which requires both ‘Extended_HART’ and ‘HART_Bgsic’
nedds to check the capabilities of the Communi¢ation Channel before establishing a connectjon.

6.8] Nested communication with multiple gateways

HART supports topologies in the physical network that allow having multiple gateways in a
conpmunication chain. An example(for such a topology are wired HART devices connected {o a
wirgless adapter communicating.to a wireless gateway (see 6.9).

General concept of nested eemmunication is that a device receives the command data that ywas
gerlerated by its respective DTM and that the DTM receives the response data of its respective
devlice. Also requiredin-nested communication is that the Child DTM always is the active serder
and therefore is not allowed to pass through communication sent by its Child DTM without
engapsulation oritransformation.

With command #77 (send to sub-device), HART defines a standard encapsulation mechanjsm
qub-
the

shall unpack th|s command and send its contamed response data to the respectlve Chl|d DTM

Depending on the implementation in the gateway, a command #77 might be restructured to
another command structure. In this case, the Gateway DTM has the responsibility to transform
incoming command #77 requests from the Child DTM to the gateway specific commands and
also to restructure the resulting responses back again respectively to responses on the
originally received command #77 request.
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6.9

6.9.

Communication- and network structures in WirelessHART

1 General

WirelessHART defines a rich and secure protocol between devices using 2,4 GHz wireless
technology Host systems are not mtended to mteract with the erelessHART network directly.

- Using a

erelessHART gateway deV|ce a host system can commumcate W|th any erelessHART device
using HART master/slave transactions, without requiring specific knowledge of
WirelessHART protocol.

the

Suh

FDT

6.9

Ads
the

RT specifies three standard types of WirelessHART devices:

WirelessHART gateway device:

This device connects a WirelessHART network to the world via HART or other protocols

allow data transfer with high baud rates. It is possible to have more than ong,WirelessHA
gateway device active in a WirelessHART network. The WirelessHART gateway devices
responsible to manage the network directory and propagate information from and to
\WirelessHART devices.

For better readability in 6.9, a WirelessHART gateway device is simply named Gateway|.

\WirelessHART field device:

The WirelessHART field device is a device that can participate in a WirelessHART netw
For better readability in 6.9, a WirelessHART field device'is simply named Field Device
WirelessHART adapter device:

The WirelessHART adapter device is a specialized WirelessHART field device that all
the connection of HART FSK and/or 4 mA:xte 20 mA sub-devices to the WirelessHA
network.

For better readability in 6.9, a WirelessHART adapter device is simply named Adapter
devices connected to an Adapter are simply called Sub-Devices.

clause 6.9 will focus on specialties*of WirelessHART and define implementation rules wi
that are required for nested .coOmmunication.

2 Network topology

pters are special devices that connect other HART physical layers (usually HART FSK)
WirelessHART network as shown in Figure 7.

hat
RT
are
the

Drk.

DW'S
RT

and

hin

vith
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Figure 7 — Host connected to a WirelessHART gateway device

From the perspective of nested communication in FDT, the Gateway and the Adapter are Qoth
gateway devices that shall be presented as such in the network topology of an FDT Frame
Apglication. The resulting FDT topology is shown in Figure»8.
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Communication DTM
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Wireless Device A DTM

Wireless Device B DTM
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HART IP
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<
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A
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Figure 8 — FDT Topology of a WirelessHART network

An Adapter interacts with the HART FSK loop like a common HART device. It is acting as a
HART Master but can also be addressed with HART transactions from another Master.
Especially in service use cases, an FDT Frame Application might be connected to the HART
FSK loop to directly access the Adapter. In this case, the Adapter is connected to the FDT

Frame Application as a usual device in a HART FSK multidrop and multimaster scenario like
shown in Figure 9.
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Figure 9 — Host connected to HART FSK

In fhis use case, the network topology in the FDT Frame{shall be structured as shown in
Figlire 10.

Communication

DTM
Wireless Adapter
; s ; \ DTM
Since it is not possible to communicate
to the other devices, they are.not - -
represented in the FDT Fopology Wired Device
DTMC
Wired Device
DTM D
HART\RS485,
HART IP or
other protocols WirelessHART HART FSK

IEC

Figure 8 and Figure 10 show that an Adapter DTM-has-te shall implement gateway functions
when it is used in a WirelessHART FDT environment and on the other hand-has-te shall behave
like a simple device when used in a HART FSK environment. In FDT 2, a DTM is always
informed about changes in communication type. Using the information about the current
connection type, the Adapter DTM-has—te shall implement the respective specific structural
behavior.

As a summary of the above paragraphs of 6.9.2, the following rules shall be implemented:

If the Adapter is connected via WirelessHART, it:

e has-te shall interact as a Gateway DTM;
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e has-te shall handle communication to the connected Sub-Devices (as specified in 6.7) that
are attached in the topology as child DTMs;

e has-to shall handle DR transactions as described in 6.8.
If the Adapter is connected via HART FSK, it:

e has-te shall deny attachment of Child DTMs.
e has-te shall deny connection to Child DTMs.

If an instance of an Adapter DTM is moved from a WirelessHART Communication Channel to a
HART FSK Communication Channel, It

e [ras-to shall keep all instances of the Child DTMs untouched;
e [ras-te shall allow moving Child DTMs away from its node.

7 |Protocol-specific usage of general data types

Tafhle 3 shows how general data types, defined in IEC 62453-2 within the namespace ‘fdt’, |are
useld with HART devices.

Table 3 — Protocol specific usage of general data types

Data type Descri?.ﬁqk for use

fdt:pddress The address property is not mandatery for the exposed parameters in the DTMs.
But if the address property is used, the string shall be constructed according to the
rules of the semanticld. That means the property ‘semanticld’ is always the samqg as
the property ‘address’

fdt:protocolld See Clause 4

fdt:peviceTypeld The property "fdt:DtmDeviceType.deviceTypeld" shall contain the DeviceTypelD pf
the supported physical device according to the-HGE FieldComm Group’s online
product catalog

fdt:manufacturerld Enter manufacturer according-HSE FieldComm Group’s list

fdt:pemanticld The applicationDomain attribute is: FDT_HART

fdt:ppplicationDomain The'sematicld for protocol related parameter is directly related to the protocol

specification. The definition of the commands is the base for the semanticld. The
Semanticld for a parameter follows the following definition:

CMDxxBy

and
CMD31EXTENDEDxxBy

for extended HART 6 device family commands.

The semanticlds for the Response Byte 0 and 1 defined in the IEC 61784 CPF 9
specification are:
CMDxxRESPONSE_BYTE_O

CMDXXRESFONSE_BY TE_T

xx: represents the command number, getting the parameter via IEC 61784 CPF 9
protocol or the device family command number

y: start byte within the command definition

XX, y are based on decimal format without leading ‘0’

subDeviceType Enter manufacturer specific value
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8 Protocol-specific common data types

Not applicable.

9 Network management data types

9.1 General

The data types specified in 9.1 are used in the following services:

e NetworkManagementinfoRead service;

e NetworkManagementinfoWrite service.

9.2 Addressing modes

Thg addressing mode depends on the type of the used HART protocély -Also additignal
addressing information might be necessary for some types of HART protocels. Table 4 shpws
the|dependency of usable addressing modes and additional address information in dependency
of the HART protocol in use.

Table 4 — Relation of Protocolld and supported features

Protocolld Supported Address Data Type Exposed Data Comment
Addressing
Modes
HART_ Basic ShortAddress Used attributes: As described This is defined for backwaid
_  shortAddress in 9.3 compatibility. New product$
should not use this bus
category.
Only single byte
ManufacturerID and
DeviceTypelD are supported.
HART_FSK ShortAddress, | Used-attributes: As described A DTM may use more than
- ShortTag, « \JshortAddress in 9.4 one of these Ids if the devife
HART_Wireless LongTag supports multiple physical
HART Rs485 — shortTag connections e.g.
- — longTag WirelessHART and FSK.
HART _Infrared
HART_IP ShortAddress, | Used attributes: As described
ShortTag, — shortAddress in 9.4
LongTag
— shortTag
— longTag
— ipAddress
— port

NOTE The ‘HART_Basic’ protocol is maintained for backward compatibility only;—because-supportfor-one—of-the
other—protocels—is—required. In this document, the other protocols (HART_FSK, HART_Wireless, HART_RS485,
HART_Infrared, HART_IP) are referenced as ‘Extended_HART’ protocols (e.g. for definitions that apply to all
protocols except ‘HART_Basic’.)

9.3 Address information

The data type net:DeviceAddress (defined in IEC 62453-2) is used for defining the network
address of a device (polling address).

9.4 Additional address information for ‘Extended HART’ protocols

DTMs that implement ‘Extended_HART’ protocols as required protocol-have-te shall provide
address information as defined in 9.4 (in addition to address information according to 9.3). The
information shall be provided as described in Table 5 and Table 6.
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Support for all datatypes described in Table 5 and Table 6 is mandatory. If the data is not used
(e.g. ipAddress), they-have-to shall be set to a type correct default value. The information in 9.4
is used for data interchange purpose between Parent DTM and Child DTM. All network
information provided by a Child DTM may be changed by the Parent DTM (i.e. access is read-
/write-able), except for hartVersion and pollingAddressRange which can be read only.

Table 5 — Simple address information data types

Data type Definition Description
activeProtocolld enumeration activeProtocolld is set by the Parent DTM to inform the child
t<tdentifrervatues DTvrwitatbustategory s used(see Clause )]
from Table 1>) ) -
If not used, set to identifier value that stands for HART.
adg@iressingMode enumeration Specifies-the-way how the communication will be established
(shortAddress | during the connect request.
shortTag | longTag |
longAddress)
haftVersion INT This value-has-te shall be set by the DTMitself to document the
HART major version the device supports:
ipAddress STRING This value is set to the IP address {sed to connect to the devjce
when using an IP based physical layer.
ipHrotocolVersion enumeration (IPv4 | This value specifies the versiofn)of the IP protocol which is uspd.
IPv6)
longAddressByte1 USINT First byte of unique device’identifier (long frame address).
For HART 7:
First byte @f{6-bit Extended Device Type
For HART.5'and 6:
Composed from manufacturer id, master address bit and
burst'mode bit.
longAddressByte?2 USINT Second byte of unique device identifier (long frame address).
For HART 7:
First byte of 16-bit Extended Device Type
For HART 5 and 6:
1 byte of device type code.
longAddressByte3 USINT Third byte of unique device identifier (long frame address). Fifst
byte of unique device identifier.
longAddressByte4 USINT Forth byte of unique device identifier (long frame address).
Second byte of unique device identifier.
longAddressByte5 USINT Fifth byte of unique device identifier (long frame address). Thjrd
byte of unique device identifier.
longTag STRING Value containing the long tag information that is used when
connecting using addressingMode =longTag
nefwerkiD INT 222 Stores the Network ID for a HART Wireless network (if
apptcabter:
pollingAddressRange | enumeration This value is set by the DTM itself to document the address
(‘Oto 15’ | ‘0 to 63’) range for the polling address of the device.
port INT This value is set to the port used to connect to the device when
using an IP based physical layer.
If not used, set to 0.
shortTag STRING Value containing the 8 character PACKED_ASCII tag that is
used when connecting using addressingMode = shortTag
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Table 6 — Structured address information data types

Data type Definition Description
Elementary data types U | Multiplicity
s
a
g
e
HartNetworkData STRUCT Data in this section is set by the
DTM itself to provide general
information
hartVersion M| [1..1]
pollingAddressRange M| [1..1]
HaftDeviceAddress STRUCT Data in this section is cammunicatfon

relevant data that the.parént DTM
sets and that-has-te\shall be-send
sent to the parept DF¥M back (e.g.
with ConnectRequest)

shortTag [1..1]

longTag [1..1]

[1..1]

addressingMode

ipAddress [1..1]

[1..1]

port

ipProtocolVersion [1..1]

S22 |22 |IE|IE|IE|IEIEEIE |

networkID ]
longAddressByte1 [121]
longAddressByte2 [1..1]
longAddressByte3 [1..1]
longAddressByte4 [1..1]
longAddressByte5 [1..1]

Fd{HartExtension STRUCT Data in the root of FdtHartExtensign
is set by the parent DTM directly
after attachment during topology
management

activeProtocolld M| [1..1] The initial value-has-te shall be
‘HART_Basic’

HartNetworkData M| [1..1]

HartDeviceAddress M| [1..1]

10 [Communication data types

10.1 General
The data types described in Clause 10 are used in the following services:

e connect service;
e disconnect service;

e transaction service.

The service arguments contain the address information and the communication data (explained
in Table 7 and Table 8).
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10.2 Protocol-specific Addressing Information

With the ‘Extended _HART’ protocols additional addressing information needs to be exchanged
in order to establish a connection with the device. The additional addressing information is

spe

cific to the protocolld and version of the HART protocol.

For example HART 6 FSK device supports LongTag, and HART IP-has—te shall handle IP
Address additionally.

During OnScanResponse(), the Communication Channel shall provide the additional

adte&shg—mhnﬂﬁm—m—m|%dm—m—ﬂm—mn—mdﬁhm@ﬁﬁ—m=m—scm
exténsions.

me Application can use this additional information to set the addressing information to

ijld DTM through SetParameters().

ma

the

To
infa
to g

Chi
infg
(se

The

.p Datatype definitions

establish connection with a device, the DTM<has—te shall send protocol specific addn
rmation during ConnectRequest(). This information is used by the Communication Char
ddress the device.

d DTMs supporting an ‘Extendéd HART’ protocol shall send additional address
rmation as part of the ConnectRequest(), using the respective protocol-specific dataty
b Table 7 and Table 8).

Communication Channeélsupporting the ‘Extended_HART’ protocol can read the additiq

addressing information available in the ConnectRequest(), and use this information to addn

the

Ths
Nar

device.

data types described in 10.3 are defined for the following namespace.
hespace: ~fdthart

nel

ing
pes

nal
ess
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communication data types

Data type Definition Description
address1 USINT Address information according to the IEC 61784 CPF 9
specification
address?2 USINT Address information according to the IEC 61784 CPF 9
specification
address3 USINT Address information according to the IEC 61784 CPF 9

specification

addressingMode

enumeration

Specifies which information will be used for creating the

(shortAddress | connection.
shortlTag | longTag
| longAddress)
bugstFrame BOOL Information whether the IEC 61784 CPF 9 responselis-a bufst
frame (message) or not
bugstModeDetected BOOL Indicates whether the Communication Channehkhas detectefl
that the device is already in burst mode. This)is’detected
during a subscription request
commandNumber USINT Address information according to the AEC/61784 CPF 9
specification
cofnmunicationReference UuIiD Mandatory identifier for a communication link to a device This
identifier is allocated by the gogmmunication component during
the connect. The address infermation-has-te shall be used for
all following communication calls
dellayTime UDINT Minimum delay time ihdms] between two communication cajls
deyiceStatus USINT Status information.-This is the second status byte returned |n
command responses according to the IEC 61784 CPF 9
specification
deyiceTypeld USINT Address information according to the IEC 61784 CPF 9
specification
ipAddress STRING This %alue is set to the IP address used to connect to the

device when using an IP based physical layer.

ipHrotocolVersion

enumeration (IPv4
| IPv6)

This value specifies the version of the IP protocol which is
used.

longFrameRequired BOOL Address information according to the IEC 61784 CPF 9
specification

longAddressByte1 USINT First byte of unique device identifier (long frame address).
Composed from manufacturer id, master address bit and byrst
mode bit.

longAddressByte?2 USINT Second byte of unique device identifier (long frame addresyg).
1 byte of device type code.

longAddressByte3 USINT Third byte of unique device identifier (long frame address).
First byte of unique device identifier.

longAddressByte4 USINT Forth byte of unique device identifier (long frame address).
Second byte of unique device identifier.

longAddressByte5 USINT Fifth byte of unique device identifier (long frame address).
Third byte of unique device identifier.

longTFag STRING Value containing the long tag information that is used when
connecting using addressingMode =longTag

manufacturerld USINT Address information according to the IEC 61784 CPF 9
specification (Table: VIII, MANUFACTURER
IDENTIFICATION CODES)

networklD INT 222 Stores the Network ID for a HART Wireless network (if
applicable).

port INT This value is set to the port used to connect to the device
when using an IP based physical layer.

preambleCount USINT At the connect request the attribute is optional and contains a

hint for the communication component about the number of
preambles, required by the device type. At the connect
response the attribute is mandatory and contains the
information about the currently used preambleCount
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Data type

Definition

Description

primaryMaster

BOOL

At the connect request the attribute is optional and contains a
hint for a communication component that a DTM requires
communication as primary or secondary master. At the
connect response the attribute is mandatory and contains the
information about the current state of the master

sequenceTime

UDINT

Period of time in [ms] for the whole sequence

shortAddress

USINT

Address information according to the IEC 61784 CPF 9
specification. This value is accessible via the attribute
slaveAddress. SlaveAddress is part of the BusInformation
structure. These values shall be set by the responsible
component as described in clause Nested Communication of

IEC 62453-2

shertTag

STRING

Value containing the 8 character PACKED_ASCII tag. that i
used when connecting using addressingMode =shoftTag

value

USINT

Variable for status information

fdt|systemTag

STRING

System Tag of a DTM. It is strongly recommended to provid
the attribute in the Request document.

[

Table 8 — Structured communication data types

Data type Definition :)U Description
Elementary data types U MuItipIi@

s

e S

9

XQ)

Abort STRUCT Describes the abort
communicationReference © [0..1]

CommandResponse STRUCT Status information. This is compufed
from the first status byte returned|in
command responses according to|the
IEC 61784 CPF 9 specification. If|bit
7 of the first status byte is clear this
value contains the value in the firgt
status byte. If bit 7 is set this element
is not returned in the status structure

value M [1..1]

CommunicationStatus |STRUCT Status information. This is compufed
from the first status byte returned|in
command responses according to|the
IEC 61784 CPF 9 specification. If|bit
7 of the first status byte is set thig
value contains the value in the firgt
status byte (This is where we neefl to
state whether it is the first status byte
or bits 0-6 of the first status byte)| If
bit 7 is clear this element is not
returned in the status structure

varae VI -]
ConnectRequest STRUCT Describes the communication request
for ‘HART _Basic’ protocol.
fdt:tag M [1..1]
preambleCount (0] [0..1]
primaryMaster (0] [0..1]
longFrameRequired (0] [0..1]
fdt:systemTag (0] [0..1]
LongAddress (0] [0..1]
ShortAddress M [1..1]

ExConnectRequest STRUCT Describes the communication request

for ‘Extended_HART’ protocols.
fdt:tag M [1..1]
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Data type Definition Description
Elementary data types U |Multiplicity
a
9
e
shortAddress MO |[1..1]
addressingMode M [1..1]
ipAddress (0] [0..1]
port (0] [0..1]
preambteCount © 6=+
primaryMaster (0] [0..1]
fdt:systemTag (0] [0..1]
LongAddress (0] [0..1]
ConpectResponse STRUCT Describes the communication
response

fdt:tag M [1..1]

preambleCount M [1..1]

primaryMaster M [1..1]

communicationReference M [1..1]

LongAddress (0] [0..1]

ShortAddress MO |[1..1]
DatgExchange- STRUCT Describes the communication reqyiest
Reqpiest commandNumber M [1.21]

communicationReference M 1]

fdt:CommunicationData O [0..1]
DatgExchange- STRUCT Describes the communication
Response response

commandNumber M [1..1]

communicationReference M [1..1]

burstFrame (0] [0..1]

fdt:CommunicationData (0] [0..1]

Status M [1..1]
DiscpnnectRequest STRUCT Describes the communication reqpiest

communicationReference M [1..1]

DiscpnnectResponse |STRUCT Describes the communication
response

communicationReference M [1..1]

SubgcribeRequest STRUCT Describes the subscription requedt for
device initiated data transfer
(IEC 61784 CPF 9 burst mode)

communicationReference M [1..1]

SubgcribeResponse STRUCT Describes the subscription respornse
request for device initiated data
transfer (IEC 61784 CPF 9 burst
mode)

communicationReference M [1..1]
burstModeDetected M [1..1]
fdt:communicationError (0] [0..1]

UnsubscribeRequest |STRUCT Describes the request to release the
subscription for device initiated data
transfer (IEC 61784 CPF 9 burst
mode)

communicationReference M [1..1]
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Data type Definition Description
Elementary data types U |Multiplicity
s
a
9
e

UnsubscribeResponse |STRUCT Describes the response request to
release the subscription for device
initiated data transfer
(IEC 61784 CPF 9 burst mode)

communicationReference [1..1]
Ilult.\.:UllllllulI;bdt;ull:lIUI C {C..1]

LongAddress STRUCT Address information according-to the
IEC 61784 CPF 9 specification”/(only
supported by devices based on HART
revision > 5, see related
documentation)

In the IEC 61784 CPF 9 protocol

ManufacturerD-and Device type |D

are contained.in the longaddress

If the channel delivers different vglues

in fdthartimanufacturerld /

fdthart:deviceTypeld and in the
cotresponding bytes in
fdthart:LongAddress,

the following rule applies:

*  the fdthart:LongAddress-has-ip
shall be used for communication
and

*  the fdthart:manufacturerld an
fdthart:deviceTypeld may be ysed
only as information about the
manufacturer and the type of
device

M [1..1]
manufacturerldlongAddressByte1
deviceTypeldlongAddressByte2 |M [1..1]
addresstongAddressByte3 M [1..1]
address2igngAddressByte4 M [1..1]
address3longAddressByteb M [1..1]
SeqlienceBegin STRUCT Describes the sequence begin
sequenceTime (0] [0..1]
delayTime (0] [0..1]
communicationReference M [1..1]
SeqiyienceEnd STRUCT Describes the sequence end
communicationReference M [1..1]

SeqlienceStart STRUCT Describes the sequence start

communicationRaeferance MM ['I“'I]

ShortAddress STRUCT Address information according to the
IEC 61784 CPF 9 specification

shortAddress M [1..1]

Status STRUCT Status information according to the

IEC 61784 CPF 9 specification
deviceStatus M [1..1]
choice of M [1..1]
CommunicationStatus S [1..1]
CommandResponse S [1..1]

The property ‘fdt:tag’, is part of the DtmDevice data type and contains the IEC 61784 CPF 9-specific value called
TAG, which is used, for example within command #11, ‘READ UNIQUE IDENTIFIER ASSOCIATED WITH TAG’. This
value shall be set by the responsible component as described in the Nested Communication publication IEC 62453-2.
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It is up to a DTM whether it provides any channels. If a DTM allows a Frame Application, other
DTMs, or a controller to directly accessing the process values of its device via IEC 61784 CPF 9
protocol, then the DTM should provide FDT-Channel objects as described in Clause 11. Only
the complete description of all channels belonging to a command allows proper access for
external applications.

The description of channels, especially of the process values, allows the Frame Application to
support the device in a more efficient way.

Usq

The

d at ReadChannelData service and WriteChannelData service.

information returned by the ReadChannelData service describes how to access an

vallie via a command (see Table 9 and Table 10).

The

Namespace: hartchannel

data types described in Clause 11 are defined for the following namespace.

Table 9 — Simple channel parameter data-types

I/0

Data type Definition \@escrlptlon

byteLength USINT Number of static bytes-in.a Request or in a Reply

conpmandNumber UDINT Number of the command containing the channel value

frameApplicationTag STRING Frame Application specific tag used for identification and
navigation. \The DTM should display this tag at channel specific
user inteffaces

gateéwayBusCategory uulID Uniqueddentifier for a supported bus type according to the FDT
specific CATID

projectedByChannelAssignment |BOOL TRUE if the channel is set to read only by the Frame Applicatiof.
Usually set to TRUE if a channel assignment exists

valge STRING Current value of a channel for read or write
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Table 10 — Structured channel parameter data types

Data type Definition Description
Elementary data types U [ Multiplicity
a
9
e
CommandParameters STRUCT Static command parameter bytes in a
Request or in a Reply
fdt-hinData [0 1]
byteLength M ([[1..1]
FDTChannel STRUCT Description of the channel
fdt:tag M |[1..1]
fdt:id M |[1..1]
fdt:descriptor O |[0..1]
protectedByChannel- M [[1..1]
Assignment
fdt:dataType M |[1..1]
byteLength M |[1..1]
fdt:signalType M |[1..1]
frameApplicationTag O |[0..1]
appld:applicationld O |[0..1]
fdt:Semanticlnformation 0O {10..7]
fdt:BitEnumeratorEntries O 10..1]
fdt:EnumeratorEntries O |[0..1]
fdt:Unit O |[0..1]
ReadCommand O |[0..1]
WriteCommand O |[0..1]
fdt:Alarms O |[0..1]
fdt:Ranges O |[0..1]
fdt:Deadband O |[0..1]
fdt:SubstituteValue O |[0..1]

FDTChannelType STRUCT Description of the channel componentt in
case of channels with gateway
functionality

fdt:Versionlnformation M |[1..1]
gatewayBusCategory O |[0..1]

ReadCommand STRUCT Description of the command to read the
channel from a device

commandNumber M |[1..1]
Request O |[0..1]
Reply O |[0..1]
ResponseCodes O |[0..1]
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Data type Definition Description
Elementary data types U | Multiplicity
s
a
9
e

Reply STRUCT Description of the reply structure of a
command according to the
IEC 61784 CPF 9 specification

collection of M |[1..1]
rat.cndnnerrererernce [U..7]
CommandParameters [0..7]
ResponseCodes O |[0..1]

Request STRUCT Description of the request structure df a
command according to)the
IEC 61784 CPF 9 specification

collection of M |[1..1]
fdt:ChannelReference [0..7]
CommandParameters [0..7]

RegdponseCodes STRUCT Collection of specific response codeyq
aceording to the IEC 61784 CPF 9
specification (known as COMMAND-
SPECIFIC RESPONSE CODES)

fdt:EnumeratorEntry M |[1..%]

WrifeCommand STRUCT Description of the command to write the
channel to a device

commandNumber MIT1..1]
Request O |[0..1]
Reply O |[0..1]
ResponseCodes O |[0..1]

12 |Device identification

12.1 Protocol-specific handling of data type STRING

IEQ 61784 CPFE 9.char array rules:

e |in all strfings with char ranges, the leading spaces are left trimmed. The char array is tq be

filled.with 0x20h (blank);

e [in<VisibleStrings, invisible characters provided by a device-have-te shall be replaced by|'?'.

12.2 Address Range for Scan

The Frame Application can specify the bus address range to the Communication Channel for
scanning. The supported scan range is specific to the protocol. Table 11 describes how the
BusAddressRange and ScanMode attributes can be used for different HART protocols.
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Table 11 — Address range for device identification

Protocol Comments

HA

RT The Frame Application can specify the short address range for scan.

HA

RT_FSK Only if the addressingMode of the Communication DTM is shortAddress, this is applicabl

e.

HA

RT_Wireless The Frame Application can use the ScanMode, to specify to scan all addresses or to
request the Communication DTM to open GUI

HA

RT_RS485 Only if the addressingMode of the Communication DTM is shortAddress, this is applicabl

e.

HA

RT_Infrared The Frame Application can use the ScanMode, to specify to scan all addresses or to

—d : - I W L
reygucst e Cuitmurmeatvurt U TIVE TU UOPTTT OUT

HA

RT_IP The Frame Application can use the ScanMode, to specify to scan all addresses or to
request the Communication DTM to open GUI to specify select IP addresses.

12.

HA
‘EX
sup

Par
dur
add
tag

A H
ext
forn

12.

Thd

The
pro
ma

Ths
Nar

B Support for Extended Manufacturer and Device Type Code

RT 7 devices support extended manufacturer id and device type’ codes. With
ended_HART’ protocols, the extended manufacturer id and device type codes
ported.

ent DTMs supporting the ‘Extended_HART’ protocols shall use‘the in-line schema extens
ng the OnScanResponse(). Through the in-line schema-the Parent DTM can pro
itional information, e.g. extended manufacturer id, device type code, Device Id, HART |
and short tag.

rame Application can use this additional information for assigning the DTM based on
bnded manufacturer id and device type codexThe extended FDT 1.2 scan result docum
nat is specified in Table 25.

i Device type identification data types for protocol ‘HART_Basic’

data types described in 12.4 arelreused as defined by 12.6 and 12.9.

ocol-specific semantic (se€ Table 12 and Table 13) as well as data types without sug
bping (see Table 14 and-Table 15).

data types described in 12.4 are defined for following namespace.
hespace: hartident

all
are

ion
ide
bNng

the
ent

IEC 61784 CPF 9 device type identification data types provide general data types with a

h a
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Table 14 — Simple identification data types for protocol ‘HART_Basic’
with protocol independent semantics

Data type Definition Description
idDTMSupportLevel | enumeration enumeration
(‘genericSupport | genericSupport
profileSupport | )
blockspecificProfileSupport profileSupport
| specificSupport | blockspecificProfileSupport
identSupport ) specificSupport
mgtctt STRING Usedby Device DTMtodefimea Tegutar expressiom witicy
shall match to scanned physical define identification
information
nomatch STRING Used by Device DTM to define a regular expression whic
shall not match to scanned physical define identification
information.
Used by Device DTM to indicate if identification informatipn
may not match
Table 15 — Structured identification data types for protocol ‘HART_Basic’
with protocol independent semantics
Hlements Definition 5\%/ Description
Elementary Usage Multiplicity O
data types /\Q
RepExpr STRUCT Includes regular expression string — either for
match or for nomatch
match (0] [0..1]
nomatch (0] [Ox N
12.3 Common device type identification data types for ‘Extended_HART’ protocols
Thg data types described in 12,5 are reused as defined by 12.6 and 12.9.
Thg IEC 61784 CPF 9 device type identification data types provide general data types with a
projocol-specific semantic (see Table 16 and Table 17) as well as data types without sugh a
mapping (see Table 48 and Table 19).
Thqg data types-described in 12.5 are defined for following namespace.
Namespace. ) hartident2
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Table 18 — Simple identification data types for ‘Extended_HART’ protocols
with protocol independent semantics

Data type Definition Description
idDTMSupportLevel | enumeration enumeration
('genericSupport | genericSupport
profileSupport | )
blockspecificProfileSupport profileSupport
| specificSupport | blockspecificProfileSupport
identSupport ) specificSupport
mafcn STRING Usedby Device DTMtodefimeaTegutar expressiom witigh
shall match to scanned physical define identification
information
norhatch STRING Used by Device DTM to define a regular expression whigh
shall not match to scanned physical define identification
information.
Used by Device DTM to indicate if identification informatjon
may not match
scHemaVersion STRING Version number that is used by @Frame Application to
identify an updated schema. Thevalue for schemas
redefined with this documentilias-te shall be set to "1.3"
addressingMode enumeration (shortAddress | With this attribute the Parent DTM defines which addresg
| shortTag | longTag) property shall be used for the connection

Table 19 — Structured identification data types{for ‘Extended_HART’ protocols

with protocol independent semantics

Hlements Definition 5\0'\ Description
Elementary Usage M%gﬂicity
data types \\
RepExpr STRUCT Includes regular expression string — either for
match or for nomatch
match (0] [0..1]
nomatch Q [0..1]
12.6 Topology scan data types

Thi

Thdg

Thdg

Nar

fdthartdevice

5 data type issused at Scan service response.

data types describe one entry in the list of scanned devices (see Table 20).

data‘types described in 12.6 are defined for the following namespace.

eshace.
T Pt T
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Table 20 — Structured device type identification data types

Data type Definition Description
Elementary data types | Usage | Multiplicity
HARTDevice | STRUCT Definition of a IEC 61784 CPF 9 device
concerning the scan response
fdthart:LongAddress O [0..1]
fdthart:manufacturerld | O [0..1]
fdthart:deviceTypeld O [0..1]
fdt:subDeviceType O [0..1]
fdt:tag M [1..1]
fdthart:shortAddress O [0..1]
12.f Scan identification data types for protocol ‘HART_Basic’

Suljclause 12.7 defines data types that are used to provide protocol-specific scanning (see
Tallle 21 and Table 22).

The

The
Namespace:

data types described in 12.7 are used at following services.)scan service.

data types described in 12.7 are defined for the following namespace.
hartscan

Table 21 — Simple scan identification data types for protocol ‘HART_Basic’

Data type

Definition

9

Description

requltState

enumeration
( provisional | final(
error )

Identifies if the result is one of the provisional results or
the final result of the split scan results

conpfiguredState

enumeration

( configuredAndPhysica
llyAvailable'| |
configuredAndNotPhysi
callyAvailable |
availableButNotConfigu
red | notApplicable )

A communication master shall indicate in this attribute, i
the scan response is related to a detected physical devige
which is configured or unconfigured
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Table 22 — Structured scan identification data types for protocol ‘HART_Basic’

Data type Definition Description
Elementary data types Usage | Multiplicity
IdAddress STRUCT All elements
- contain exactly
hartident:shortAddress M [1..1] one attribute
IdBusProtocol STRUCT each including
the value of the
hartident:busProtocol M [1..1] scanned
physical
|dBpsPretecettersion STRYGF device:
M [1..1] All eIementJ
hartident:universalCommandRevisionLevel withg&emantjc
meaning haye
IdManufacturer STRUCT a\préfix “Id” ffor
hartident:manufacturerldentificationCode |M [1..1] pette.r. .
identificatio
IdTypelD STRUCT
hartident:deviceTypelD M [1..1]
IdSpftwareRevision STRUCT
hartident:softwareRevision M [1..1]
IdHprdwareRevision STRUCT
hartident:hardwareRevision M [1..1]
1dTag STRUCT
hartident:tag M [1..1]
IdSgrialNumber STRUCT
hartident:devicelD M [1..1]
DejiceCommandRevision |STRUCT All elementq
Level - - — without
hartident:deviceCemmandRevisionLevel (M [1..1] semantic préfix
} “Id” are
DeViceFlag STRUCT transformed| by
hartident:deviceFlag M [1..1] XSL to name
value pairs.
ManpufacturerSpecific- STRUCT These
Extgnsion - — - elements
hartident:manufacturerSpecificExtension |M [1..1]

contain exagtly
one attributg
defined in
IEC 62453-1,
each includiphg
one value o
the physical
device
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Data type Definition Description
Elementary data types Usage | Multiplicity

Scanldentification STRUCT All [EC 61784
CPF 9 scan
identification
elements for
one scanned
physical device

configuredState O [0..1]
fdt:CommunicationError O [0..1]
IdAddress M [1..1]
IdBusProtocol M [1..1]
IdBusProtocolVersion M [1..1]
IdManufacturer M [1..1]
IdTypelD M [1..1]
IdSoftwareRevision M [1..1]
IdHardwareRevision M [151]
IdTag M [1..1]
IdSerialNumber M [1..1]
DeviceCommandRevisionLevel M [1..1]
DeviceFlag M [1..1]
ManufacturerSpecificExtension O [0..1]

Scgnldentifications STRUCT Collection o
Scanldentifigati
on elements

fdt:protocolld M [1..1]
resultState M [1..1]
Scanldentification O [0..7]
12.8 Scan identification(data types for ‘Extended_HART’ protocols
Sufjclause 12.8 definesidata types that are used to provide protocol-specific scanning (see
Tahle 23 and Table 24).
Thg data types'described in 12.8 are used at following services: scan service.
Thg datastypes described in 12.8 are defined for the following namespace.
Namespace: hartscan2

Table 23 — Simple scan identification data types for ‘Extended_HART’ protocols

Data type Definition Description
resultState enumeration ( provisional | final | Identifies if the result is one of the provisional results or
error ) the final result of the split scan results
configuredState |enumeration A communication master shall indicate in this attribute,

( configuredAndPhysicallyAvailable | |if the scan response is related to a detected physical
| device which is configured or unconfigured
configuredAndNotPhysicallyAvailable
| availableButNotConfigured |
notApplicable )
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Table 24 — Structured scan identification data types for ‘Extended_HART’ protocols

Data type Definition Description
Elementary data types Usage | Multiplicity
IdAddress STRUCT All elements
- contain exactly
hartident:shortAddress M [1..1] one attribute
. . each including
hartident:shortTag M [1..1] the value of the
hartident:longTag M [1..1] scanned
: : physical
hertdentaddressingiede v H—H device- J
hartident:ipAddress (0] [1..1] All element
- with&emantjc
hartident:port O [1..1] meaning haye
. . . a\prefix “ld” [for
hartident:ipVersion O [1..1] better
hartident:networkld o} [1..1] identificatio
hartident:longAddressByte1 M [1..1]
hartident:longAddressByte2 M [1£H
hartident:longAddressByte3 M M1]
hartident:longAddressByte4 M [1..1]
hartident:longAddressByte5 M [1..1]
IdBlisProtocol STRUCT All elementq
- contain exagtly
hartident:busProtocol M [1..1] one attribute
IdB|isProtocolVersion | STRUCT each including
the value of|the
M [1..1] scanned
hartident:universalCommandR&visionLevel physical
device.
IdManufacturer STRUCT
All elementq
hartident:manufacturerldentificationCode |M [1..1] with semantjc
meaning haye
IdTypelD STRUCT a prefix “Id” ffor
) . ) better
hartident:deviceTypelD M [1..1] identificatio
IdSpftwareRevision STRUCT
hartident:softwareRevision M [1..1]
IdHprdwareRevision STRUCT
hartident:hardwareRevision M [1..1]
1dThg STRUCT
hartident:tag M [1..1]
IdSgrialNuniber STRUCT
hartident:devicelD M [1..1]
DeviceCommandRevision |STRUCT All elements
Level - - — without
hartident:deviceCommandRevisionLevel (M [1..1] semantic prefix
. “Id” are
DeviceFlag STRUCT transformed by
hartident:deviceFlag M [1..1] XSL to name
value pairs.
ManufacturerSpecific- STRUCT These
Extension - — - elements
hartident:manufacturerSpecificExtension |M [1..1]

contain exactly
one attribute
defined in

IEC 62453-2,
each including
one value of
the physical
device
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Data type Definition Description
Elementary data types Usage | Multiplicity

Scanldentification STRUCT All IEC 61784
CPF 9 scan
identification
elements for
one scanned
physical device

configuredState O [0..1]
fdt:CommunicationError O [0..1]
IdAddress M [1..1]
IdBusProtocol M [1..1]
IdBusProtocolVersion M [1..1]
IdManufacturer M [1..1]
IdTypelD M [1..1]
IdSoftwareRevision M [1..1]
IdHardwareRevision M [1H1]
IdTag M {1..1]
IdSerialNumber M [1..1]
DeviceCommandRevisionLevel M [1..1]
DeviceFlag M [1..1]
ManufacturerSpecificExtension O [0..1]

Scgnldentifications STRUCT Collection o
Scanldentififati
on elements|

fdt:protocolld [1..1]
resultState M [1..1]
Scanldentification O [0..7]

12.9 Device type identification data types — provided by DTM

Sufjclause 12.9 defines data types that are used to provide protocol-specific information| for
deviice types (see Table 25).

Thg data types'described in 12.9 are used in the following services:

e [GetldentificationInformation service.

Thg datatypes described in 12.9 are defined for the following namespace.

Nar acnacAa: hartdavivna

TTopPacTT o ta vty pPT


https://iecnorm.com/api/?name=8518a6e55bfde8b7b3f16a3fcc13bbeb

IEC 62453-309:2022 RLV © |IEC 2022

— 49—

Table 25 — Structured device type identification data types

Data type Definition Description
Elementary data types Usage [ Multiplicity
IdBusProtocol STRUCT All elements
hartident:busProtocol (0] [0..1] gﬁgtzit?ri%ﬁgfly
hartident:RegExpr (0] [0..%] each including
IdBusProtocolVersion | STRUCT the value of the
hartident:universalCommandRevisionLevel |O [0..1] physical device.
trartidert-RegExpr © 6% AH-sloments
IdManufacturer STRUCT VL)
hartident:manufacturerldentificationCode o} [0..1] prefixZld™ for
hartident:RegExpr (0] [0..7] ikijeet:ﬁirﬁcaﬂon
IdTypelD STRUCT
hartident:deviceTypelD (0] [0..1]
hartident:RegExpr (0] [0..7]
|dSpftwareRevision STRUCT
hartident:softwareRevision (0] [0..1]
hartident:RegExpr (0] [0..7]
IdHprdwareRevision STRUCT
hartident:hardwareRevision (0] [0..1]
hartident:RegExpr (0] [0..7]
DeJiceCommand- STRUCT All elements
ReyisionLevel hartident:deviceCommandRevisionLevel (0] [0..1] \évei;t;:?\ttic prefix
hartident:RegExpr (0] [0..7] “Id” are
DeViceFlag STRUCT ;Eg'l‘_stfgrrgerge’y
hartident:deviceFlag o} [0..1] value pairs.
hartident:RegExps 0 [0..7] Igr?ts;ne'eir;f ?)t,s
ManufacturerSpecific- STRUCT one attribute
Extpnsion hartident:manufacturerSpecificExtension M [1..1] Idéa(f:in692d4i5r13_2
each including
one value of fhe
physical devipe
Deyiceldentification STRUCT IEC 61784
CPF 9 specif|c
identification
elements
hartident:idDTMSupportLevel M [1..1]
IdBusProtocol M [1..1]
IdBusProtocolVersion M [1..1]
IdManufacturer M [1..1]
[aTypelD ™ [T 1]
IdSoftwareRevision M [1..1]
IdHardwareRevision M [1..1]
DeviceCommandRevisionLevel M [1..1]
DeviceFlag M [1..1]
ManufacturerSpecificExtension (0] [0..7]
Deviceldentifications STRUCT List of device
identifications
fdt:protocolld [1..1]
Deviceldentification M [1..7]
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 309: Communication profile integration -
IEC 61784 CPF 9

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 promote“international
o-operation on all questions concerning standardization in the electrical and electronic fields.JTo this end|and
addition to other activities, IEC publishes International Standards, Technical Specifications, Pechnical Repprts,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEG~Publication(s)”). Their
reparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealt|with
ay participate in this preparatory work. International, governmental and non-goverpmental organizations liafsing
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 organizatiofs.

he formal decisions or agreements of IEC on technical matters express, as/nearly as possible, an international
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|IEC
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for|any
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
ansparently to the maximum extent possible in their pational and regional publications. Any divergence betyeen
ny [EC Publication and the corresponding national or'regional publication shall be clearly indicated in the ITter.

I[EC itself does not provide any attestation of conformity. Independent certification bodies provide confofmity
ssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|any
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|and
embers of its technical committées.and IEC National Committees for any personal injury, property damade or
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)|and
xpenses arising out of thé publication, use of, or reliance upon, this IEC Publication or any other|IEC
ublications.

ttention is drawn to_theiNormative references cited in this publication. Use of the referenced publications is
indispensable for thelcarrect application of this publication.

ttention is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of patent
ights. IEC shall-not be held responsible for identifying any or all such patent rights.

IEQ 62453-309 has been prepared by subcommittee 65E: Devices and integration in enterpfise
systems; ~of IEC technical committee 65: Industrial-process measurement, control pnd

autpmation. 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:

corrections in regard to accessing information in the respective device and

corrections in regard to describing support for different protocol versions.
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The text of this International Standard is based on the following documents:

Draft Report on voting

65E/907/FDIS 65E/936/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

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

accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,‘available

at

deslcribed in greater detail at www.iec.ch/standardsdev/publications.

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

Al
inte

Ths
sta
spe
[ ]

vww.iec.ch/members_experts/refdocs. The main document types developed)by IEC |are

;
N

st of all parts of the IEC 62453 series, under the general title\Field Device Tool (FPT)
rface specification, can be found on the IEC website.

committee has decided that the contents of this documéant will remain unchanged until|the
ility date indicated on the IEC website under webstdreiec.ch in the data related to|the
cific document. At this date, the document will be
reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.

IMPORTANT - The "colourdnside" logo on the cover page of this document indicates

th
of

At it contains colours which are considered to be useful for the correct understandihg
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 usg in
extensive and heterogeneous control systems, typically in the area of the process industry,|the
ungmbiguous definition of engineering interfaces that are easy to use for all those ifyolved is
of dreat importance.

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

Figlire 1 shows how IEC 62453-309 is aligned in the structure‘of the IEC 62453 series.

Presentation

= /A
L'lmhm//
Fleldlbus interface

Fleld
device

IEC

Figure 1 — Part 309 of the IEC 62453 series

1 FDT® is a trademark of products supplied by FDT Group AISBL. This information is given for convenience of

users of this document and does not constitute an endorsement by IEC of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 309: Communication profile integration -
IEC 61784 CPF 9

Scope

Cojwmunication Profile Family 9 (commonly known as HART®?2) defines communication.pro
based on IEC 61158-5-20 and IEC 61158-6-20. The basic profile CP 9/1 is defined

IEC

Thi

stapdard (IEC 62453-2).

Thi

Thi

2

Thdg
con
For
am

IEQ
Apf

IEC
ApH

IEQ

IEC
gui

IEG
des

61784-1.

5 part of IEC 62453 provides information for integrating the HART® technelogy into the R

5 part of the IEC 62453 specifies communication and other servicées)

5 document neither contains the FDT specification nor modifies’it.

Normative references

following documents are referred to in the text in’sdch a way that some or all of their con
stitutes requirements of this document. For dated references, only the edition cited appl
undated references, the latest edition*ef the referenced document (including
endments) applies.

61158-5-20, Industrial communication networks — Fieldbus specifications — Part 5
lication layer service definition —Type 20 elements

61158-6-20, Industrial communication networks — Fieldbus specifications — Part 6
lication layer protocol spegification — Type 20 elements

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

62453-1:-3,«_Field device tool (FDT) interface specification — Part 1. Overview
Hance

62453-2:-3, Field device tool (FDT) interface specification — Part 2: Concepts and deta
cription

1|i|es

in

DT

ent
es.
any

20:

20:

and

iled

2 HART® and WirelessHART® are trade names of products supplied by FieldComm Group. This information is
given for convenience of users of this document and does not constitute an endorsement by IEC of the product
named. Equivalent products may be used if they can be shown to lead to the same results.

3 Under preparation. Respective stage at the time of publication: IEC/CCDV 62453-1:2022 and IEC/RFDIS 62453-
2:2022.
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Terms, definitions, symbols, abbreviated terms and conventions

Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following

add

resses:

L= bledd L

3.1

=1 " H | L 1 L L
I LICUUTUPTUIA. avdlldlIT dl IIllP.IIVVVVVV.UIUthU[JCUIG.UIHI

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

1

burst mode

mo
the

3.2

For|
wel

BA
C8t

DR
ED
F Sk
HA
3.3
3.3

Ths

e in which the field device generates response telegrams without request telegram f
master

Abbreviated terms

the purposes of this document, the abbreviations given in IEC62453-1, IEC 62453-2
as the following apply.
CK Burst ACKnowledge

PSK  Coherent 8-way Phase Shift Keying,
HART communication layer as defined in {CF_SPEC-60, Revision 1.0

delayed response
D Electronic Device Description
K Frequency Shift Keying,

HART communication layer as\defined in HCF_SPEC-54, Revision 8.1
RT Highway Addressable Remote Transducer

Conventions
1 Data type names(and references to data types

conventions for naming and referencing of data types are explained in IEC 62453-

om

as

Clapse A.1.
3.3)2 Vocabulary for requirements
Thqg following’expressions are used when specifying requirements:
Udagé of “shall” or “mandatory” No exceptions allowed.
Usage of “should” or Strong recommendation. It may make sense in special
“recommended” exceptional cases to differ from the described
behaviour.
Usage of “can’ or “optional’ Function or behaviour may be provided, depending on

defined conditions.

3.3.3 Use of UML

Figures in this document are using UML notation as defined in IEC 62453-1:—, Annex A.


http://www.electropedia.org/
https://iecnorm.com/api/?name=8518a6e55bfde8b7b3f16a3fcc13bbeb

4 Bus category

—10 -

IEC 62453-309:2022 © IEC 2022

IEC 61784 CPF 9 protocol is identified in the protocolld element of structured data type
'fdt:BusCategory' by the following unique identifiers (see Table 1):

Table 1 — Protocol identifiers

F4D6BD16DB8D

communication with completé
functionality

Identifier value Protocolld Display String Description
036D1498-387B-11D4-86E1- HART_Basic ‘HART’ Support of IEC 61784 CPF 9 protocol
00E0987270B9 over FSK communication with basic

functionality (deprecated)
98403B8F-0FFB-4EB7-BB67- HART_FSK ‘HART FSK’ Support of HART protocol over'FSK

74029D22-F752-40EF-A747-
ACA72C791155

HART_Wireless

‘HART Wireless’

Support of WirelessHART ‘protocol

58(J01A08-C178-4A59-A76B-
9EF9111CB83D

HART_RS485

‘HART RS485’

Support of HAR protocol over RS48
communicatijon

EFT08CB7-A2A1-42AF-890C- HART_Infrared | ‘HART Infrared’ Support of"HART protocol over Infrafed
15¢EB680CC12 communication
D122D172-FOC7-4B03-965B- HART_IP ‘HART IP’ Support of HART over IP protocol
514CD4C0871E
Thg ‘HART_Basic’ protocol is maintained for backward compatibility only (e.g. for interaction

with

suplport for planning of network topologies and fer establishment of connections between O
respective device. For DTMs complying with this document, support for one of the o

and

protocols is mandatory.

Within this document, the other pretocols (HART_FSK, HART_Wireless,
HART _Infrared, HART_IP) are referenced as ‘Extended_HART’ protocols. (E.g. for definiti
apply to all protocols except 'HART_Basic’.)

tha

Tabjle 2 defines which PhysicalLayer can be used together with the BusCategory define

Tahle 1.

Table 2 — Definition of PhysicalLayer

HART_RS4

DTMs according to IEC 62453-309:2009). The) other protocol identifiers provide a better

™
her

85,
pons

i in

Phy/s\@f.’ayer Id value

PhysicalLayer name value

Description

BAB2091A-CO0A7-4614-BODE-
FCIC2709DCF5D

HART FSK Physical Layer

Support of HART FSK physi
layer

Cal

BOF 1A260~AC94-4487-8F25-A8F3F8F89DC5

WirelessHART Physical
Layer

Support of WirelessHART

physical layer

036D1591-387B-11D4-86E1-00E0987270B9

HART RS-485 Physical Layer

Support of HART devices

using RS-485 communication

AE4119EF-B9FD-429c-B244-134DB182296A

HART Infrared Physical

Support of HART devices

Layer using infrared communication
307dd808-c010-11db-9067-0002b3ecdcbe 10BASET HART Ethernet based Physical
307dd809-c010-11db-90e7-0002b3ecdcbe 10BASETXHD Layers
307dd80a-c010-11db-9067-0002b3ecdcbe 10BASETXFD
307dd80b-c010-11db-9067-0002b3ecdcbe 10BASEFLHD
307dd80c-c010-11db-90e7-0002b3ecdcbe 10BASEFLFD
307dd80d-c010-11db-9067-0002b3ecdcbe 10BASEFXHD
307dd80e-c010-11db-90e7-0002b3ecdcbe 10BASEFXFD
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PhysicalLayer Id value PhysicalLayer name value Description

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

307dd81c-c010-11db-90e7-0002b3ecdcbe 1000BASETFD

307dd81d-c010-11db-90e7-0002b3ecdcbe 10GigBASEFX
Thqg significant information for topology planning is the BusCategory. The PhysicalLayer (which
is provided in the BusInformation data type) shall be used-only for additional information.
Thg DataLinkLayer property is not applicable for HART and shall be set to null.
5 |Access to instance and device data
5.1| General
Thg HART protocol has semantics(@efined that allow in a wide range the identification of deyice
varfjables and device parameters. Most of this semantic information is defined in the standard
EDD import libraries.
Clause 5 describes how.the semantic information defined with the HART protocol shall be uged
to gxport device data,\ynstance data and process data.
5.2 ProcessiChannel objects provided by DTM
Thg minimum’ set of provided data shall be the first four provided process related values (PV,
SV ...)=.if available — modeled as channel references. The referenced channel shall include
ranges and scaling.

A HART device communicates the process data either via its analogue channels or via digital
information (e.g. by request or by burst mode). Analogue channels are always related to a
dynamic variable, as specified in [1]4 chapter 8 and therefore the description of an analogue
channel shall be accessed using the respective dynamic variable (e.g. the attributes of dynamic
variable PV always describe the first analogue channel).

4 Figures in square brackets refer to the bibliography.
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HART distinguishes between three methods to access digital signals:

1)

2)

Access to analogue value and assigned dynamic variables (Command #3)

10 signals can be assigned to one of the four dynamic variables PV, SV, TV, and QV. Using
the command #3 the analogue value and the dynamic variables can be read without specific

device knowledge.

Indexed access to device variables (Command #33)

All device variable values and their units can be read using the related device variable code

information in command #33.

The
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5.3
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Mdexedaccess to devite variabte ctassification and device variabte status (Command

Command #9 provides more information than command #33. Beside of the value.and
also a classification and the variable status can be determined.

command initiator determines by means of the HART specification which Cemmands
Ised.

DTM services to access instance and device data

5t all parameters of the Universal and Common Practice comymands (as far as the de
ports the function).

hermore, the Response Byte 0 and the Response Byte 1 for each command shall
osed.

services InstanceDatalnformation and DeviceDatalnformation may also provide acces
ice specific parameters (e.g. diagnostic information).

Protocol-specific behavior

Overview

re is only one protocol-specific sequence defined for |IEC 61784 CPF 9: burst m
scription.

5 sequence explains how the sequence “Device initiated data transfer”, defined
62453-2, is applied in context of burst telegrams as defined by IEC 61784 CPF 9.

itionally, €lause 6 provides information regarding:

usage-of device addressing information,

support of extended command codes,

{0)
Linit

will

services InstanceDatalnformation and DeviceDatalnformation, shall provide access t¢ at

ice

be

bde

6.2

andling of communication failures,
handling of delayed responses, and

management of physical topologies.

Burst mode subscription

A subscription to device-initiated data transfer can be requested by sending a transaction
request with SubscribeRequest content (see Figure 2). The Communication Channel may
detect if the device is already in burst mode.

NOTE

mod

e can be detected using command #105.

In HART 5 this can be detected only when burst frames are received from the device. In HART 6 the burst
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The Communication Channel answers to a SubscribeRequest with a SubscribeResponse
content. If burst frames are received, the device is in burst mode and burstModeDetected value
is set to TRUE. This means that Device DTM will start to receive burst messages via the
transaction response mechanism. In the case that no burst messages were received,
burstModeDetected value is set to FALSE. It is up to Device DTM to set device into burst mode.
Then Device DTM may call a transaction request with SubscribeRequest content again in order
to receive burst messages.

In order to unsubscribe, the Device DTM sends a transaction request with a
UnsubcribeRequest. The Communication Channel answers with a UnsubscribeResponse where

stModeDetectedvalue—i . o—Davi C rotreceive—any—more—byrst
infgrmation via the transaction response mechanism. The Communication Channel does |not
swifch off the burst mode in the device. The Device DTM may switch burst mode on-or,off by
img normal transaction requests (command #109). This is independent of the subscription.

Device DTM Communication Channel Device

o

TransactionRequest()

Subscribe request for device
initialized transaction mode
[] BACK-résponse Communicatign

. . . < Channel detegts
Gel information about active _ burst frames
burpt mode OnTransactionResponse()

i i i 3 <

(supscription mode 'on [*] BACK response

Regeives burst frames
viaftransaction responses
without requests

[*] OnTransactionResponse

TransactionRequest()
Unsgubscribe request and “ Device remaihs
response about concluded < in burst mode
delice initialized transaction
mofle OnTransactionResponse()

) I
IEC

NOT[E BACK means Burst ACKnowledge.

Figure 2 — Burst mode subscription

6.3 Usage of device addressing information

HART is a comnectionless master/slave protocol. Transaction requests are always addressed
usimg unigue.device address information (a 5 byte integer), the so called long address.

Deyice addressing in HART therefore is mainly focused to determine this long address.

There are currently three ways possible to determine the long address.

1) short address

The short address is a number between 0 and 63 (for HART version 5 only 0 to 15). In the
context of a direct connection to the device the short address is unique and allows to read
the long address using command #0.

2) short tag

With command #11 the long address information can be requested for a device with a
specific short tag. Such requests are especially used for installations with a huge amount of
connected HART devices. All HART multiplexer devices and other HART communication
structures shall support this command.
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3) long tag

HART Version 6 introduced the long tag, which at 32 characters has 24 more characters
than the short tag, and can thus provide for a larger number of device label options. For
devices with HART version less than 6 instead of long tag, message is used. With command
#21 the long address information can be requested for a device with a specific long tag.
Command #21 is usually supported by highly modular devices or gateways.

A Device DTM is responsible to provide and store all information that is used for resolving the
long address of a connected device. It has therefore to maintain the data for all three address
resolving methods. The DTM responsible to connect to the communication hardware shall select

the method-and prn\lirla means for a2 usar to inpnf the-address—information-

Bedides the addressing topic, there are also different approaches for manufacturer and-deyice
typ¢ identification depending on the supported version of HART. HART versions up)to'HART 6
use one byte values. HART versions starting from HART 7 (and newer) use a two/byte vajue.
Thg two byte values are also stored in the data types described in 9.4.

A Jommunication DTM uses the addressing information provided by the'Dévice DTM in ofder
to resolve the long address as described above.

6.4] Extended Command Numbers

Thg HART command number is defined as a one byte unsighed integer. Beginning with HART
Vergion 6, an extended command number format, using two bytes instead of one, was defiped
to gllow for more than 255 command numbers. This format uses command number 31, which
wag previously reserved, to indicate that the requestis using the extended command nuniber
format.

Acdording to the specification in [2] 8.1.2, extended commands are implemented with commpnd
#31 by using the extended command number as first two bytes in the request and respopse
secfion.

In DT, all commands with extended¢command numbers shall be implemented using command
#31.

6.5 Handling of communijcation failures and time-outs

HART uses a device-specific handling of communication errors. The protocol defines a section
in the response framejthat can carry communication failure information.

If, quring exegution of a communication request to a Communication Channel, a communication
errgr occurson the HART physical layers (this also includes time-outs), no Abort message shall
be $ent te-the Child DTM, but the transaction request shall be responded with a set of data that
deslcribes) the communication error as defined in HART [1].

In case of such a communication failure, the Device DTM has the responsibility to perform the
error handling to recover from the communication failure.

Only in case of a connection-based communication break (e.g. Ethernet connection to a HART
modem), the Communication Channel shall send an Abort signal to the device DTM.

6.6 Handling of delayed responses

HART defines strict time constraints for responses to a request within a HART transaction. In
case a device is unable to fulfill the time constraints, it can initiate a delayed response (DR)
sequence. In order to support DR handling within nested communication, Subclause 6.6 defines
the handling within FDT.
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The responsibility to handle the DR responses from the device is located at the DTM that
represents the device. The Communication DTM and Gateway DTMs (if used) shall ensure that
DR responses are communicated correctly to the respective DTM. An example for such a
delayed response handling is shown in Figure 3.

Child Device

Gateway Device

loop

repeat until DR sequence is finished

Gateway DTM Child DTM

Initiate

T
|
_I__Communication

Request

Response (DR)
————p

Response

Request

System Boundary --4——-

<CommunicationRequest()>
4

<CommunicationRequest()>

I
|
|
|
I
|
I
|
|

<CommunicationRequest()>

<

<CommunicationRequest()>(DR)

5z

b special DR handling is implemented
Gateway Device. Response contains
apped DR response from Child Device.

j Gateway DTM unwraps
original DR response and
sends it to Child DTM

Figure 3 — Handling of delayed responses (scenario 1)

Phdelliliell il L

IEC

It i also possible that the two partners ofia DR sequence are both devices. For exampl¢, a
hce
ble
hild
uld
the

gateway device (e.g. WirelessHART Gateway) might execute a delayed response seque
with a child device (e.g. WirelessHAR{NAdapter). In this case, the gateway device is respons
to Handle the DR of the child device, The delayed responses will not reach the respective C
DTM. If the gateway device is unable to handle the DR directly, the gateway device itself cq
send DRs to the Gateway DIM. In such a case, the DRs would have to be handled by
respective Gateway DTM. (Usually, the nested communication concept reflects the interac
betyveen the devices. In the case described here, this is not possible and the implementa

shd|ll follow the sequence shown in Figure 4.

on
on
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Child Device Gateway Device Gateway DTM Child DTM

| -
| Initiate
! _communication

d

T
|
|
|
|
|
|

<CommunicationRequest()>
o

loop| repeat until DR sequence is finished

1
|
1 :
| . <CommunicationRequest()>
h )

«¢

Request

<

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Request

Response (DR)
————————— —»

‘<CommunicationRequest()>(DR)

Response (DR
p: ( )*

Communicatipn FDT Structure

Communicatjon Infrastructure
-—————.— System Boundary — ————.

<CommunicationRequest()>

: T
...... . |
|
|

IEC
Figure 4 — Handling of delayed responses (s¢enario 2)

A DR sequence might take a long time that might distutb the usage of the FDT Frgme
Application and that might block user interaction. There is hio'timeout time definition existind for
DRlsequences and neither the DTM itself nor any other, DTM in the nested communication chain
is dapable to initiate a timeout that could recover the\system. Timeout time in such a casg is
apglication-dependent and shall be configurable By the user. When a DR sequence lastg an
unrgeasonable amount of time, it shall be an aim:te involve the user. If a DR sequence is ugsed
in 4 user interface, then configurable timeout mechanisms shall be implemented.

To handle DR responses with a reliable interoperability, the following rules shall be fulfilled:
e [The DTM of a device that might.send DR responses shall handle the DR responses of|the
device.

o [DR responses that are not-flandled by other devices shall be propagated to the DTM that
represents the device that'sends the responses.

e |A DTM shall be aware.that it will not receive DR responses from the device, when the|DR
responses are handlfed by the parent device.

o [ADTM that handles DR responses shall implement a user configurable timeout management
that must allow'the user to set a timeout.

6.7| Topologies with mixed HART protocols

6.71 General

HART DTMs using 'Extended_HART" protocols may also support the 'HART_Basic’ protocol, in
order to ensure compatibility with existing HART DTMs.

‘Extended_HART’ protocols were defined for better distinction between the different HART
communication types. Using ‘Extended_HART’ and ‘HART_Basic’ protocols at the same time
needs well defined processes to guarantee interoperability.

6.7.2 Behavior of DTMs supporting ‘Extended_HART’ only

The topology validation is performed by the Frame Application (reference). If the
Communication Channel receives a call to ValidateAddChild(), it shall verify whether the given
device type requires a suitable protocolld.
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The behavior of such a DTM in a ValidateAddChild call is:

6.7.

If a match cannot be found, the ValidateAddChild() call shall be answered with FALSE.

If a match was found, the ValidateAddChild() call shall be answered with TRUE. During the
call to OnAddChild(), the Parent DTM sets the activeProtolID in the Child DTM to the current
protocolld.

3 Behavior of DTMs supporting ‘Extended_HART’ and ‘HART_Basic’

When creating topologles a Frame Appllcatlon shaII check the communlcatlon compatlblllty of

‘H
co
co
inv

Fran
posy
atta

To
and
tha

alid topology.

DTMs support addltlonally the HART_BaS|c protocol, this may result in invalid topologles.

n for example a Communication Channel, which supports ‘HART.RS485 A&nd
RT_Basic’, and a Device DTM, which requires ‘HART_FSK’ and ‘HARY_Basic’, |are
nected (see Communication Channel A in Figure 5), a Frame Application will allow to
nect those DTMs because of the matching ‘HART_Basic’ protocolld.-But in fact this i an

"Extended _HART" pretocolld does not match
— ValidateAddChild() feturns FALSE

Communication Channel A ————— O

Child DTM

" . @ "HART FSK"
Communication Channel B [————————O<= 4

'HART FSK"

"Extended _HART" protocolld matches
— ValidateAddChild() returns TRUE

IEC

he Application will allow to-attach Child DTM to both Communication Channels because at least (a) and (b] are
ible. But the mismatch in (1) allows the ‘Communication Channel A’ to detect the mismatch and decling the
hment of the ‘Child PTM™.

Figure 5 < Behavior of DTMs supporting ‘Extended_HART’ and ‘HART_Basic’

brevent such a situation, a Communication Channel supporting ‘Extended_HART’ protog¢ols
‘HARTBasic’ protocol shall check during a ValidateAddChild() call if a DTM is connegted
requires also ‘Extended _HART’ protocol and ‘HART_Basic’ protocol and if there exisfs a

malf

ching ‘Extended HART’ protocol.

6.7.

If no match can be found in the ‘Extended HART’ buscategories, the Communication
Channel shall answer the ValidateAddChild() call with FALSE.

If a match can be found, the ValidateAddChild() call shall be answered with TRUE. During
the OnAddChild() call, the Communication Channel sets the activeProtocollD in the Child
DTM.

4 Behavior of DTMs that require ‘Extended_HART’ or ‘HART_Basic’

With the attribute ‘activeProtocollD’, a DTM is informed about the current connection type in

the

topology. But this procedure may fail when the DTM is connected to a Communication

Channel that does not implement the ‘activeProtocollD’ management.
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Assuming for example that a Child DTM was connected to Communication Channel using
‘HART_RS485’ with the result that ‘activeProtocollD’ is set to ‘HART_RS485’ (see Figure 6).
The Frame Application now moves the Child DTM to a Communication Channel that only
supports ‘HART_ Basic’. When the Child DTM now tries to establish a ‘HART_RS485’
connection, this might result in an error.

"HART"

S Child DTM C

D‘ activeProtocollD = HART_RS485
Communication Channel A ﬂo HART RS485
H Child DTM C is moved from

"HART RS485" Channel A to Channel

— "HART"
Communication Channel B e "HART"

D Child DTM C : DTM

)7 activeProtocollD = HART *R8485
"HART RS485" U

Moving‘the DTM results in a wipng
valuélef activeProtocollD

IEC

Movjng DTM C from Channel A to Channel B results in an inconsistent activeProtocollD value, because DTM B ¢loes
not support Enhanced_HART protocol and therefore does not set activeProtocollD.
- Before DTM C executes a connect request, it shall validate whether theParent DTM provides the communication
relafed to the current activeProtoclID value.

Figure 6 — Behavior of DTMs requires ‘Extended_HART’ or ‘HART_Basic’

Thgrefore, it is required that a DTM which requires both ‘Extended_HART’ and ‘HART_B4gsic’
nedds to check the capabilities of the Communi¢ation Channel before establishing a connectjon.

6.8] Nested communication with multiple gateways

HART supports topologies in the physical network that allow having multiple gateways in a
conpmunication chain. An example(for such a topology are wired HART devices connected {o a
wirgless adapter communicating.to a wireless gateway (see 6.9).

General concept of nested eemmunication is that a device receives the command data that ywas
gerlerated by its respective DTM and that the DTM receives the response data of its respective
deVlice. Also requiredinrnested communication is that the Child DTM always is the active sender
and therefore is not allowed to pass through communication sent by its Child DTM without
engapsulation oritransformation.

With command #77 (send to sub-device), HART defines a standard encapsulation mechanjsm
to gropagate communication through a network topology. Each request that was sent to a qub-
devicésshall be encapsulated in a command #77 request before forwarding it to the gateyway

ce—Ahen espense-to—a—ecommand+# eturred—the ev DFM-shaH-urpack-this

Depending on the implementation in the gateway, a command #77 might be restructured to
another command structure. In this case, the Gateway DTM has the responsibility to transform
incoming command #77 requests from the Child DTM to the gateway specific commands and
also to restructure the resulting responses back again respectively to responses on the
originally received command #77 request.
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6.9

Communication- and network structures in WirelessHART

6.9.1 General

WirelessHART defines a rich and secure protocol between devices using 2,4 GHz wireless
technology. Host systems are not intended to interact with the WirelessHART network directly.

Using a WirelessHART gateway device,

a host system can communicate with any

WirelessHART device using HART master/slave transactions, without requiring specific
knowledge of the WirelessHART protocol.

HA
1)

Suk
FD7

6.9

Ads
the

RT specifies three standard types of WirelessHART devices:

WirelessHART gateway device:

This device connects a WirelessHART network to the world via HART or other pretocols

allow data transfer with high baud rates. It is possible to have more than one WirelessHA
gateway device active in a WirelessHART network. The WirelessHART gateway devices
responsible to manage the network directory and propagate informatian, ffom and to
\WirelessHART devices.

WirelessHART field device:

[The WirelessHART field device is a device that can participatée-in a WirelessHART netw
For better readability in 6.9, a WirelessHART field devicéds simply named Field Device
WirelessHART adapter device:

The WirelessHART adapter device is a specialized\WirelessHART field device that all
the connection of HART FSK and/or 4 mA ta( 20" mA sub-devices to the WirelessHA
network.

For better readability in 6.9, a WirelessHART adapter device is simply named Adapter
devices connected to an Adapter are simply called Sub-Devices.

clause 6.9 will focus on specialties ©f*WirelessHART and define implementation rules wi
" that are required for nested communication.

2 Network topology

pters are special devices’'that connect other HART physical layers (usually HART FSK)
WirelessHART network as shown in Figure 7.

n |

For better readability in 6.9, a WirelessHART gateway device is simply named Gateway|.

hat
RT
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| Device B
u I
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Adapter |: Device C
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Device D
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Figure 7 — Host connected to a WirelessHART gateway device
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From the perspective of nested communication in FDT, the Gateway and the Adapter are both
gateway devices that shall be presented as such in the network topology of an FDT Frame
Application. The resulting FDT topology is shown in Figure 8.

Communication DTM

Wireless Gateway DTM

Wireless Adapter DTM

Wired Device A DTM

Wired Device B DTM

Wireless Device A DTM

Wireless Device B DTM

HART RS485,
HART IP
or other protocol WirelessHART HART FSK

< >

\ 4
A
3V

Figure 8 — FDT Topology of ‘a WirelessHART network

An |JAdapter interacts with the HART FSK®oop like a common HART device. It is acting ds a
HART Master but can also be addressed with HART transactions from another Master.
Esgecially in service use cases, an_FDT Frame Application might be connected to the HART
FSK loop to directly access the Adapter. In this case, the Adapter is connected to the DT
Frame Application as a usual device in a HART FSK multidrop and multimaster scenario [like
shown in Figure 9.

1

Wireless
DeviceA | |
Wireless
Device B
Wireless i
Lateway Wireless Wired
Adapter [ Device C
Wired
Device D
HART RS485,
HART IP
or other protocols WirelessHART HART FSK

& »le
« Vl‘

\ 4
A
v

IEC

Figure 9 — Host connected to HART FSK
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In

this use case, the network topology in the FDT Frame shall be structured as shown in

Figure 10.

Figure 10 — FDT Topology when directly connected to.a WirelessHART adapter devi

Fig

is used in a WirelessHART FDT environment and.on the other hand shall behave like a sin
device when used in a HART FSK environmenty'In FDT 2, a DTM is always informed ak
changes in communication type. Using the information about the current connection type,
Adapter DTM shall implement the respective specific structural behavior.

As

If tHe Adapter is connected via-WirelessHART, it:

If the Adapterds connected via HART FSK, it:

If a

Communication
DTM
Wireless Adapter
; L ; } DTM

Since it is not possible to communicate
to the other devices, they are not - -
represented in the FDT Topology Wired Device

DTMC

Wired Device

DTM D
HART RS485,
HART IP or
other protocols WirelessHART HART FSK

v

IEC

ire 8 and Figure 10 show that an Adapter DTM-shall implement gateway functions whg

A summary of the above paragraphs’of 6.9.2, the following rules shall be implemented:

shall interact as a Gateéway DTM,;

shall handle communication to the connected Sub-Devices (as specified in 6.7) that
attached in the topology as child DTMs;

shall handle DR-transactions as described in 6.8.

shall 'deny attachment of Child DTMs.
shall deny connection to Child DTMs.

n instance of an Adapter DTM is moved from a WirelessHART Communication Channel to a

HART FSK Communication Channel, it:

7

Table 3 shows how general data types, defined in IEC 62453-2 within the namespace ‘fdt’, are

shall keep all instances of the Child DTMs untouched;

shall allow moving Child DTMs away from its node.

Protocol-specific usage of general data types

used with HART devices.
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Table 3 — Protocol specific usage of general data types

Data type Description for use

fdt:address The address property is not mandatory for the exposed parameters in the DTMs.
But if the address property is used, the string shall be constructed according to the
rules of the semanticld. That means the property ‘semanticld’ is always the same as
the property ‘address’

fdt:protocolld See Clause 4

fdt:deviceTypeld The property "fdt:DtmDeviceType.deviceTypeld" shall contain the DeviceTypelD of
the supported physical device according to the FieldComm Group’s online product
Pnfnlng

fdt:manufacturerld Enter manufacturer according FieldComm Group'’s list

fdt:emanticld The applicationDomain attribute is: FDT_HART

fdt:ppplicationDomain The sematicld for protocol related parameter is directly related to the protocol

specification. The definition of the commands is the base for the semanticld. The
semanticld for a parameter follows the following definition:

CMDxxBy

and
CMD31EXTENDEDxxByY

for extended HART 6 device family commands.

The semanticlds for the Response Byte 0 and™ defined in the IEC 61784 CPF 9
specification are:

CMDxxRESPONSE_BYTE_O
CMDxxRESPONSE_BYTE_1

xx: represents the command number,“getting the parameter via IEC 61784 CPF ¢
protocol or the device family cotmmand number

y: start byte within the command definition

XX, y are based on decimal format without leading ‘0’

subDeviceType Enter manufacturer specific value

8 |Protocol-specific common data types

Nof| applicable.

9 |Network management data types

9.1 General

Thg datastypes specified in 9.1 are used in the following services:

¢ [NetworkManagementinfoRead service;

e NetworkManagementinfoWrite service.
9.2 Addressing modes

The addressing mode depends on the type of the used HART protocol. Also additional
addressing information might be necessary for some types of HART protocols. Table 4 shows
the dependency of usable addressing modes and additional address information in dependency
of the HART protocol in use.
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Table 4 — Relation of Protocolld and supported features
Protocolld Supported Address Data Type Exposed Data Comment
Addressing
Modes
HART_Basic ShortAddress Used attributes: As described This is defined for backward
_  shortAddress in 9.3 compatibility. New products
should not use this bus
category.
Only single byte
ManufacturerID and
DovicalvunallD ara ennnnr&rd_
PAd Ll
HART_FSK ShortAddress, | Used attributes: As described A DTM may use more than
- ShortTag, _ hortAdd in 9.4 one of these Ids if the 'dévike
HART_Wireless LongTag snor ress supports multiple-physical
- shortTag connections e
HART_RS485 9
- — longTag WirelessHART\and FSK.
HART _Infrared
HART_IP ShortAddress, | Used attributes: As described
ShortTag, — shortAddress in 9.4
LongTag
— shortTag
— longTag
— ipAddress
— port
NOT[E The ‘HART_Basic’ protocol is maintained for backward“compatibility only. In this document, the dther
protpcols (HART_FSK, HART_Wireless, HART_RS485, _HART_Infrared, HART_IP) are referenced| as
‘Exténded_HART’ protocols (e.g. for definitions that apply to all protocols except ‘HART_Basic’.)
9.3] Address information
Thg data type net:DeviceAddress (defined:in IEC 62453-2) is used for defining the network
address of a device (polling address).
9.4 Additional address information for ‘Extended HART’ protocols
DTMs that implement ‘Extended HART’ protocols as required protocol shall provide address
infgrmation as defined in( 914 (in addition to address information according to 9.3). TThe
infgrmation shall be provided as described in Table 5 and Table 6.
Support for all datatypes described in Table 5 and Table 6 is mandatory. If the data is not uged
(e.g. ipAddress)they shall be set to a type correct default value. The information in 9.4 is used
for |data interChange purpose between Parent DTM and Child DTM. All network information
proyided by a Child DTM may be changed by the Parent DTM (i.e. access is read-/write-aljle),

eX(

ept for-hartVersion and pollingAddressRange which can be read only.
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Data type

Definition

Description

activeProtocolld

enumeration
(<ldentifier values
from Table 1>)

activeProtocolld is set by the Parent DTM to inform the child
DTM what bus category is used (see Clause 4).

If not used, set to identifier value that stands for HART.

addressingMode

enumeration

Specifies how the communication will be established during the

(shortAddress | connect request.
shortTag | longTag |
longAddress)
haftVersion TNT This value shall be sef by the DIM itself to document the HART
major version the device supports.
ipAddress STRING This value is set to the IP address used to connect to‘the-devjce
when using an IP based physical layer.
ipHrotocolVersion enumeration (IPv4 | This value specifies the version of the IP protocolwhich is uspd.
IPv6)
longAddressByte1 USINT First byte of unique device identifier (long,frame address).
For HART 7:
First byte of 16-bit Extended Device Type
For HART 5 and 6:
Composed from manufacturer id, master address bit and
burst mode bit.
longAddressByte2 USINT Second byte of uniqae‘device identifier (long frame address).
For HART 7:
First byte/of 16-bit Extended Device Type
For HART)5 and 6:
1(byte of device type code.
longAddressByte3 USINT Third byte of unique device identifier (long frame address). Fifst
byte of unique device identifier.
longAddressByte4 USINT Forth byte of unique device identifier (long frame address).
Second byte of unique device identifier.
longAddressByte5 USINT Fifth byte of unique device identifier (long frame address). Thjrd
byte of unique device identifier.
longTag STRING Value containing the long tag information that is used when
connecting using addressingMode =longTag
nefworkID INT Stores the Network ID for a HART Wireless network (if
applicable).
pollingAddressRange | enumeration This value is set by the DTM itself to document the address
(‘Oto 15’ | ‘0 to 63) range for the polling address of the device.
port INT This value is set to the port used to connect to the device whe¢n
using an IP based physical layer.
If not used, set to 0.
shortTag STRING Value containing the 8 character PACKED_ASCII tag that is

used when connecting using addressingMode = shortTag
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Table 6 — Structured address information data types

Data type Definition Description
Elementary data types U | Multiplicity
s
a
g
e

HartNetworkData STRUCT Data in this section is set by the
DTM itself to provide general
information

hartVersion M| [1..1]
pollingAddressRange M| [1..1]

HaftDeviceAddress STRUCT Data in this section is cammunicat|on
relevant data that the.parént DTM
sets and that shall bg.sent to the
parent DTM back.(e!d. with
ConnectRequest)

shortTag M| [1..1]
longTag M| [1..1]
addressingMode M| [1..1]
ipAddress M| [1..1]
port M| [1..1]
ipProtocolVersion M| [1..1]
networkID M| [1.4]
longAddressByte1 M\[121]
longAddressByte2 MY [1..1]
longAddressByte3 M| [1..1]
longAddressByte4 M| [1..1]
longAddressByte5 M| [1..1]

Fd{HartExtension STRUCT Data in the root of FdtHartExtensign
is set by the parent DTM directly
after attachment during topology
management

activeProtocolld M| [1..1] The initial value shall be
‘HART_Basic’
HartNetworkData M| [1..1]
HartDeviceAddress M| [1..1]
10 [Communication data types

10.1 General
The data types described in Clause 10 are used in the following services:

e connect service;
e disconnect service;

e transaction service.

The service arguments contain the address information and the communication data (explained
in Table 7 and Table 8).
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10.2 Protocol-specific Addressing Information

With the ‘Extended _HART’ protocols additional addressing information needs to be exchanged
in order to establish a connection with the device. The additional addressing information is
specific to the protocolld and version of the HART protocol.

For example HART 6 FSK device supports LongTag, and HART IP shall handle IP Address
additionally.

During OnScanResponse(), the Communication Channel shall provide the additional
ad : : . X . ’ - a3
exttnsions.

Frame Application can use this additional information to set the addressing informiation to|the
Child DTM through SetParameters().

10.3 Datatype definitions

To establish connection with a device, the DTM shall send protocol specific address information
dur|ng ConnectRequest(). This information is used by the Communication Channel to address
the|device.

Child DTMs supporting an ‘Extended_HART’ protocol shall send additional addresging
infgrmation as part of the ConnectRequest(), using the respective protocol-specific datatypes
(seg Table 7 and Table 8).

Thg Communication Channel supporting the ‘Extended_HART’ protocol can read the additignal
addressing information available in the ConnectRequest(), and use this information to address
thel|device.

Thg data types described in 10.3 are defined for the following namespace.
Namespace: fdthart

Table 7/— Simple communication data types

Data type O\?ﬁnition Description
adgiress1 USINT Address information according to the IEC 61784 CPF 9
specification
adgiress2 USINT Address information according to the IEC 61784 CPF 9
specification
adgiress3 USINT Address information according to the IEC 61784 CPF 9
specification
adgiressingMode enumeration Specifies which information will be used for creating the
(shortAddress | connection.
shortTag | longTag
| longAddress)
burstFrame BOOL Information whether the IEC 61784 CPF 9 response is a burst

frame (message) or not

burstModeDetected BOOL Indicates whether the Communication Channel has detected
that the device is already in burst mode. This is detected
during a subscription request

commandNumber USINT Address information according to the IEC 61784 CPF 9
specification

communicationReference | UUID Mandatory identifier for a communication link to a device This
identifier is allocated by the communication component during
the connect. The address information shall be used for all
following communication calls

delayTime UDINT Minimum delay time in [ms] between two communication calls
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Data type Definition Description
deviceStatus USINT Status information. This is the second status byte returned in
command responses according to the IEC 61784 CPF 9
specification
deviceTypeld USINT Address information according to the IEC 61784 CPF 9
specification
ipAddress STRING This value is set to the IP address used to connect to the

device when using an IP based physical layer.

ipProtocolVersion

enumeration (IPv4
| IPv6)

This value specifies the version of the IP protocol which is
used.

longFrameRequired

BOOL

Address information according to the IEC 61784 CPF 9

specification

longAddressByte1

USINT

First byte of unique device identifier (long frame address).
Composed from manufacturer id, master address bit.and bdrst
mode bit.

longAddressByte?2

USINT

Second byte of unique device identifier (long frame addresg).
1 byte of device type code.

longAddressByte3

USINT

Third byte of unique device identifier (long_frame address).
First byte of unique device identifier.

longAddressByte4

USINT

Forth byte of unique device identifier(long frame address).
Second byte of unique device identifier.

longAddressByte5

USINT

Fifth byte of unique device jidentifier (long frame address).
Third byte of unique device ‘identifier.

longTag

STRING

Value containing the Iong-tag information that is used when|
connecting using addressingMode =longTag

manufacturerld

USINT

Address information according to the IEC 61784 CPF 9
specification (Table: VIII, MANUFACTURER
IDENTIFICATION CODES)

ne{workID

INT

Stores the Network ID for a HART Wireless network (if
applicable).

poft

INT

This value is set to the port used to connect to the device
when using an IP based physical layer.

dambleCount

=

p

USINT

At the connect request the attribute is optional and containg a
hint for the communication component about the number of
preambles, required by the device type. At the connect
response the attribute is mandatory and contains the
information about the currently used preambleCount

jm]

primaryMaster

BOOL

At the connect request the attribute is optional and containg a
hint for a communication component that a DTM requires
communication as primary or secondary master. At the

connect response the attribute is mandatory and contains the
information about the current state of the master

sequenceTime

UDINT

Period of time in [ms] for the whole sequence

sh¢rtAddress

USINT

Address information according to the IEC 61784 CPF 9
specification. This value is accessible via the attribute
slaveAddress. SlaveAddress is part of the BusInformation
structure. These values shall be set by the responsible
component as described in clause Nested Communication ¢f
IEC 62453-2

STRING

\/alue containing the 8 character PACKED ASCIl tag that |

sh ﬁTng

used when connecting using addressingMo_de =shortTag

value

USINT

Variable for status information

fdt:systemTag

STRING

System Tag of a DTM. It is strongly recommended to provide
the attribute in the Request document.
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Table 8 — Structured communication data types

022

Data type Definition Description
Elementary data types U | Multiplicity
s
a
9
e

Abort STRUCT Describes the abort

communicationReference O [[0..1]

CommandResponse STRUCT Status information. This is computed
from the first status byte returned |
command responses according“toithe
IEC 61784 CPF 9 specificationu If bjit 7
of the first status byte is clear this
value contains the valug,in the first
status byte. If bit 7 is¢set,this elemgnt
is not returned in the)status structure

value M [[1..1]

CorhmunicationStatus |STRUCT Status information. This is computgd
from the first'status byte returned i
command hesponses according to the
IEC 61784 CPF 9 specification. If bjit 7
of the first status byte is set this vajue
contains the value in the first statug
byte (This is where we need to statp
Wwhether it is the first status byte or
bits 0-6 of the first status byte). If bjit 7
is clear this element is not returned in
the status structure

value M [ [NA]

CornnectRequest STRUCT Describes the communication requégst

for ‘HART_Basic’ protocol.
fdt:tag M [[1..1]
preambleCount O |[[0..1]
primaryMaster O |[[0..1]
longFrameRequired O [[0..1]
fdt:systemTag O [[0..1]
LongAddress O [[0..1]
ShortAddress M [[1..1]
ExGonnectRequest STRUCT Describes the communication requgst
for ‘Extended_HART’ protocols.
fdt:tag M [[1..1]
shortAddress o [[1..1]
addressingMode M [[1..1]
ipAddress O |[[0..1]
port O [[0..1]
preambleCount O |[0..1]
primaryMaster O [[0..1]
fdt:systemTag O [[0..1]
LongAddress O [[0..1]

ConnectResponse STRUCT Describes the communication

response
fdt:tag M [[1..1]
preambleCount M [[1..1]
primaryMaster M [[1..1]
communicationReference M [[1..1]
LongAddress O [[0..1]
ShortAddress o [[1..1]
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Data type Definition Description
Elementary data types U | Multiplicity
s
a
9
e
DataExchange- STRUCT Describes the communication request
Request commandNumber M [[1..1]
communicationReference [1..1]
fdt:CommunicationData [0..1]
Dat EA\;:‘IGIISC STRUCT DUO\;I;bUO thc bUIIIIIIuII;\;Gt;UII
Redponse response
commandNumber M [[1..1]
communicationReference M [[1..1]
burstFrame O |[[0..1]
fdt:CommunicationData O |[[0..1]
Status M |[1..1]

DisgonnectRequest STRUCT Describes the communication requgst

communicationReference M [[1..1]

DisgonnectResponse |STRUCT Describes the communication
response

communicationReference M [[1..1]

SulscribeRequest STRUCT Describes the subscription request [for
device initiated data transfer
(IEC 61784 CPF 9 burst mode)

communicationReference M | [151

SulscribeResponse STRUCT Describes the subscription responsg
request for device initiated data
transfer (IEC 61784 CPF 9 burst
mode)

communicationReferentce M [[1..1]
burstModeDetected M [[1..1]
fdt:communicationError O [[0..1]

UngubscribeRequest |STRUCT Describes the request to release the
subscription for device initiated datp
transfer (IEC 61784 CPF 9 burst
mode)

communicationReference M [[1..1]

UngubscribeResponse_ [[STRUCT Describes the response request to
release the subscription for device
initiated data transfer
(IEC 61784 CPF 9 burst mode)

communicationReference M [[1..1]
fdt:communicationError O |[[0..1]
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Data type Definition Description
Elementary data types U | Multiplicity
s
a
9
e
LongAddress STRUCT Address information according to the
IEC 61784 CPF 9 specification (only
supported by devices based on HART
revision > 5, see related
documentation)
In the IEC 61784 CPF 9 protocol
Manufacturer ID and Device typeylQ
are contained in the longaddress
If the channel delivers diffefentvallies
in fdthart:manufacturerld¢/
fdthart:deviceTypeld and/in the
corresponding bytesin
fdthart:LongAddress,
the following rute’applies:
*  the fdthaft:LongAddress shall be
usedvfor’communication and
* _thefdthart:manufacturerld and
fdthart:deviceTypeld may be uded
only as information about the
manufacturer and the type of
device
longAddressByte1 M [[1..1]
longAddressByte2 M [[1..4]
longAddressByte3 M [ [11]
longAddressByte4 M. WM. 1]
longAddressByte5 M [[1..1]
SedquenceBegin STRUCT Describes the sequence begin
sequenceTime O |[[0..1]
delayTime O |[[0..1]
communicationReference M [[1..1]
SedquenceEnd STRUCT Describes the sequence end
communicationReference M [[1..1]
SeduenceStart STRUCT Describes the sequence start
communicationReference M [[1..1]
ShqrtAddress STRUCT Address information according to the
IEC 61784 CPF 9 specification
shortAddress M [[1..1]
Stajus STRUCT Status information according to the
IEC 61784 CPF 9 specification
deviceStatus M [[1..1]
choice-of M [1 1]
CommunicationStatus S [[1..1]
CommandResponse S [[1..1]

The property ‘fdt:tag’, is part of the DtmDevice data type and contains the IEC 61784 CPF 9-specific value called
TAG, which is used, for example within command #11, ‘READ UNIQUE IDENTIFIER ASSOCIATED WITH TAG'.
This value shall be set by the responsible component as described in the Nested Communication publication
IEC 62453-2.
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11 Channel parameter data types

—-31-—

It is up to a DTM whether it provides any channels. If a DTM allows a Frame Application, other
DTMs, or a controller to directly accessing the process values of its device via IEC 61784 CPF 9
protocol, then the DTM should provide FDT-Channel objects as described in Clause 11. Only
the complete description of all channels belonging to a command allows proper access for
external applications.

The description of channels, especially of the process values, allows the Frame Application to
support the device in a more efficient way.

Usq

The

d at ReadChannelData service and WriteChannelData service.

information returned by the ReadChannelData service describes how to access an

vallie via a command (see Table 9 and Table 10).

The

Namespace: hartchannel

data types described in Clause 11 are defined for the following namespace.

Table 9 — Simple channel parameter data-types

I/0

Data type Definition \@escrlptlon

byteLength USINT Number of static bytes-in.a Request or in a Reply

conpmandNumber UDINT Number of the command containing the channel value

frameApplicationTag STRING Frame Application specific tag used for identification and
navigation. \The DTM should display this tag at channel specific
user inteffaces

gateéwayBusCategory uulID Uniqueddentifier for a supported bus type according to the FDT
specific CATID

projectedByChannelAssignment |BOOL TRUE if the channel is set to read only by the Frame Applicatiof.
Usually set to TRUE if a channel assignment exists

valge STRING Current value of a channel for read or write
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Table 10 — Structured channel parameter data types

Data type Definition Description
Elementary data types U [ Multiplicity
a
9
e
CommandParameters STRUCT Static command parameter bytes in a
Request or in a Reply
fdt-hinData [0 1]
byteLength M ([[1..1]
FDTChannel STRUCT Description of the channel
fdt:tag M |[1..1]
fdt:id M |[1..1]
fdt:descriptor O |[0..1]
protectedByChannel- M [[1..1]
Assignment
fdt:dataType M |[1..1]
byteLength M |[1..1]
fdt:signalType M |[1..1]
frameApplicationTag O |[0..1]
appld:applicationld O |[0..1]
fdt:Semanticlnformation 0O {10..7]
fdt:BitEnumeratorEntries O 10..1]
fdt:EnumeratorEntries O |[0..1]
fdt:Unit O |[0..1]
ReadCommand O |[0..1]
WriteCommand O |[0..1]
fdt:Alarms O |[0..1]
fdt:Ranges O |[0..1]
fdt:Deadband O |[0..1]
fdt:SubstituteValue O |[0..1]

FDTChannelType STRUCT Description of the channel componentt in
case of channels with gateway
functionality

fdt:Versionlnformation M |[1..1]
gatewayBusCategory O |[0..1]

ReadCommand STRUCT Description of the command to read the
channel from a device

commandNumber M |[1..1]
Request O |[0..1]
Reply O |[0..1]
ResponseCodes O |[0..1]
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Data type Definition Description
Elementary data types U | Multiplicity
s
a
9
e

Reply STRUCT Description of the reply structure of a
command according to the
IEC 61784 CPF 9 specification

collection of M |[1..1]
rat.cndnnerrererernce [U..7]
CommandParameters [0..7]
ResponseCodes O |[0..1]

Request STRUCT Description of the request structure df a
command according to)the
IEC 61784 CPF 9 specification

collection of M |[1..1]
fdt:ChannelReference [0..7]
CommandParameters [0..7]

RegdponseCodes STRUCT Collection of specific response codeyq
aceording to the IEC 61784 CPF 9
specification (known as COMMAND-
SPECIFIC RESPONSE CODES)

fdt:EnumeratorEntry M |[1..%]

WrifeCommand STRUCT Description of the command to write the
channel to a device

commandNumber MIT1..1]
Request O |[0..1]
Reply O |[0..1]
ResponseCodes O |[0..1]

12 |Device identification

12.1 Protocol-specific handling of data type STRING

IEQ 61784 CPFE 9.char array rules:

e |in all strfings with char ranges, the leading spaces are left trimmed. The char array is tq be

filled.with 0x20h (blank);
e [in<VisibleStrings, invisible characters provided by a device shall be replaced by '?".

12.2 Address Range for Scan

The Frame Application can specify the bus address range to the Communication Channel for
scanning. The supported scan range is specific to the protocol. Table 11 describes how the
BusAddressRange and ScanMode attributes can be used for different HART protocols.
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Table 11 — Address range for device identification

Protocol Comments

HA

RT The Frame Application can specify the short address range for scan.

HA

RT_FSK Only if the addressingMode of the Communication DTM is shortAddress, this is applicable.

HA

RT_Wireless The Frame Application can use the ScanMode, to specify to scan all addresses or to
request the Communication DTM to open GUI

HA

RT_RS485 Only if the addressingMode of the Communication DTM is shortAddress, this is applicable.

HA

RT_Infrared The Frame Application can use the ScanMode, to specify to scan all addresses or to

—d : - I W L
reygucst e Uuitmurmeatvulit U TIVE TU UOPTIT OUT

HA

RT_IP The Frame Application can use the ScanMode, to specify to scan all addresses or to
request the Communication DTM to open GUI to specify select IP addresses.

12.
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B Support for Extended Manufacturer and Device Type Code

RT 7 devices support extended manufacturer id and device type’ codes. With
ended HART’ protocols, the extended manufacturer id and device type codes
ported.

ent DTMs supporting the ‘Extended_HART’ protocols shall use'the in-line schema extens
ng the OnScanResponse(). Through the in-line schema-the Parent DTM can pro
itional information, e.g. extended manufacturer id, device type code, Device Id, HART |
and short tag.

rame Application can use this additional information for assigning the DTM based on
bnded manufacturer id and device type code:The extended FDT 1.2 scan result docunm
nat is specified in Table 25.

i Device type identification data types for protocol ‘HART_Basic’

data types described in 12.4 arelreused as defined by 12.6 and 12.9.

ocol-specific semantic (se€ Table 12 and Table 13) as well as data types without sug
bping (see Table 14 and-Table 15).

data types described in 12.4 are defined for following namespace.
hespace: hartident

all
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bng

the
ent

IEC 61784 CPF 9 device type identification data types provide general data types with a

h a
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Table 14 — Simple identification data types for protocol ‘HART_Basic’
with protocol independent semantics

Data type Definition Description
idDTMSupportLevel | enumeration enumeration
(‘genericSupport | genericSupport
profileSupport | )
blockspecificProfileSupport profileSupport
| specificSupport | blockspecificProfileSupport
identSupport ) specificSupport
mgtctt STRING Usedby Device DTMtodefimea Tegutar expressiom witicy
shall match to scanned physical define identification
information
nomatch STRING Used by Device DTM to define a regular expression whic
shall not match to scanned physical define identification
information.
Used by Device DTM to indicate if identification informatipn
may not match
Table 15 — Structured identification data types for protocol ‘HART_Basic’
with protocol independent semantics
Hlements Definition s\%/ Description
Elementary Usage Multiplicity O
data types /\Q
RepExpr STRUCT Includes regular expression string — either for
match or for nomatch
match (0] [0..1]
nomatch (0] [Ox N
12.3 Common device type identification data types for ‘Extended_HART’ protocols
Thg data types described in 12,5 are reused as defined by 12.6 and 12.9.
Thg IEC 61784 CPF 9 device type identification data types provide general data types with a
projocol-specific semantic (see Table 16 and Table 17) as well as data types without sugh a
mapping (see Table 48 and Table 19).
Thqg data types-described in 12.5 are defined for following namespace.
Namespace. ) hartident2
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Table 18 — Simple identification data types for ‘Extended_HART’ protocols
with protocol independent semantics

Data type Definition Description
idDTMSupportLevel | enumeration enumeration
('genericSupport | genericSupport
profileSupport | )
blockspecificProfileSupport profileSupport
| specificSupport | blockspecificProfileSupport
identSupport ) specificSupport
mafcn STRING Usedby Device DTMtodefimeaTegutar expressiom witigh
shall match to scanned physical define identification
information
norhatch STRING Used by Device DTM to define a regular expression whigh
shall not match to scanned physical define identification
information.
Used by Device DTM to indicate if identification informatjon
may not match
scHemaVersion STRING Version number that is used by @Frame Application to
identify an updated schema. Thevalue for schemas
redefined with this documentishall be set to "1.3"
addressingMode enumeration (shortAddress | With this attribute the Parent DTM defines which addresg
| shortTag | longTag) property shall be used for the connection

Table 19 — Structured identification data types{for ‘Extended_HART’ protocols

with protocol independent semantics

Hlements Definition KQ\ Description
Elementary Usage M%@ﬁicity
data types \\
RepExpr STRUCT Includes regular expression string — either for
match or for nomatch
match (0] [0..1]
nomatch Q [0..1]
12.6 Topology scan data types

Thi

Thd

Thdg

Nar

fdthartdevice

5 data type issused at Scan service response.

data types describe one entry in the list of scanned devices (see Table 20).

data‘types described in 12.6 are defined for the following namespace.

eshace.
T Pt T
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Table 20 — Structured device type identification data types

Data type Definition Description
Elementary data types | Usage | Multiplicity
HARTDevice | STRUCT Definition of a IEC 61784 CPF 9 device
concerning the scan response
fdthart:LongAddress O [0..1]
fdthart:manufacturerld | O [0..1]
fdthart:deviceTypeld O [0..1]
fdt:subDeviceType O [0..1]
fdt:tag M [1..1]
fdthart:shortAddress O [0..1]
12.f Scan identification data types for protocol ‘HART_Basic’

Suljclause 12.7 defines data types that are used to provide protocol-specific scanning (see
Tallle 21 and Table 22).

The

The
Namespace:

data types described in 12.7 are used at following services.)scan service.

data types described in 12.7 are defined for the following namespace.
hartscan

Table 21 — Simple scan identification data types for protocol ‘HART_Basic’

Data type

Definition

9

Description

requltState

enumeration
( provisional | final(
error )

Identifies if the result is one of the provisional results or
the final result of the split scan results

conpfiguredState

enumeration

( configuredAndPhysica
llyAvailable'| |
configuredAndNotPhysi
callyAvailable |
availableButNotConfigu
red | notApplicable )

A communication master shall indicate in this attribute, i
the scan response is related to a detected physical devige
which is configured or unconfigured
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Table 22 — Structured scan identification data types for protocol ‘HART_Basic’

Data type Definition Description
Elementary data types Usage | Multiplicity
IdAddress STRUCT All elements
- contain exactly
hartident:shortAddress M [1..1] one attribute
IdBusProtocol STRUCT each including
the value of the
hartident:busProtocol M [1..1] scanned
physical
|dBpsPretecettersion STRYGF device:
M [1..1] All eIementJ
hartident:universalCommandRevisionLevel withg&emantjc
meaning haye
IdManufacturer STRUCT a\préfix “Id” ffor
hartident:manufacturerldentificationCode |M [1..1] pette.r. .
identificatio
IdTypelD STRUCT
hartident:deviceTypelD M [1..1]
IdSpftwareRevision STRUCT
hartident:softwareRevision M [1..1]
IdHprdwareRevision STRUCT
hartident:hardwareRevision M [1..1]
1dTag STRUCT
hartident:tag M [1..1]
IdSgrialNumber STRUCT
hartident:devicelD M [1..1]
DejiceCommandRevision |STRUCT All elementq
Level - - — without
hartident:deviceCemmandRevisionLevel (M [1..1] semantic préfix
} “Id” are
DeViceFlag STRUCT transformed| by
hartident:deviceFlag M [1..1] XSL to name
value pairs.
ManpufacturerSpecific- STRUCT These
Extgnsion - — - elements
hartident:manufacturerSpecificExtension |M [1..1]

contain exagtly
one attributg
defined in
IEC 62453-1,
each includiphg
one value o
the physical
device
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Data type Definition Description
Elementary data types Usage | Multiplicity

Scanldentification STRUCT All [EC 61784
CPF 9 scan
identification
elements for
one scanned
physical device

configuredState O [0..1]
fdt:CommunicationError O [0..1]
IdAddress M [1..1]
IdBusProtocol M [1..1]
IdBusProtocolVersion M [1..1]
IdManufacturer M [1..1]
IdTypelD M [1..1]
IdSoftwareRevision M [1..1]
IdHardwareRevision M [151]
IdTag M [1..1]
IdSerialNumber M [1..1]
DeviceCommandRevisionLevel M [1..1]
DeviceFlag M [1..1]
ManufacturerSpecificExtension O [0..1]

Scgnldentifications STRUCT Collection o
Scanldentifigati
on elements

fdt:protocolld [1..1]
resultState M [1..1]
Scanldentification O [0..7]
12.8 Scan identification(data types for ‘Extended_HART’ protocols
Sufjclause 12.8 definesidata types that are used to provide protocol-specific scanning (see
Tahle 23 and Table 24).
Thg data types'described in 12.8 are used at following services: scan service.
Thg datastypes described in 12.8 are defined for the following namespace.
Namespace: hartscan2

Table 23 — Simple scan identification data types for ‘Extended_HART’ protocols

Data type

Definition

Description

resultState

enumeration ( provisional | final |
error )

Identifies if the result is one of the provisional results or
the final result of the split scan results

configuredState

enumeration

( configuredAndPhysicallyAvailable |
|
configuredAndNotPhysicallyAvailable
| availableButNotConfigured |
notApplicable )

A communication master shall indicate in this attribute,
if the scan response is related to a detected physical
device which is configured or unconfigured
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Table 24 - Structured scan identification data types for ‘Extended_HART’ protocols

Data type Definition Description
Elementary data types Usage | Multiplicity
IdAddress STRUCT All elements
- contain exactly
hartident:shortAddress M [1..1] one attribute
. . each including
hartident:shortTag M [1..1] the value of the
hartident:longTag M [1..1] scanned
: : physical
hertdentaddressingiede v H—H device- J
hartident:ipAddress (0] [1..1] All element
- with&emantjc
hartident:port O [1..1] meaning haye
. . . a\prefix “ld” [for
hartident:ipVersion O [1..1] better
hartident:networkld o} [1..1] identificatio
hartident:longAddressByte1 M [1..1]
hartident:longAddressByte2 M [1£H
hartident:longAddressByte3 M M1]
hartident:longAddressByte4 M [1..1]
hartident:longAddressByte5 M [1..1]
IdBlisProtocol STRUCT All elementq
- contain exagtly
hartident:busProtocol M [1..1] one attribute
IdB|isProtocolVersion | STRUCT each including
the value of|the
M [1..1] scanned
hartident:universalCommandR&visionLevel physical
device.
IdManufacturer STRUCT
All elementq
hartident:manufacturerldentificationCode |M [1..1] with semantjc
meaning haye
IdTypelD STRUCT a prefix “Id” ffor
) . ) better
hartident:deviceTypelD M [1..1] identificatio
IdSpftwareRevision STRUCT
hartident:softwareRevision M [1..1]
IdHprdwareRevision STRUCT
hartident:hardwareRevision M [1..1]
1dThg STRUCT
hartident:tag M [1..1]
IdSgrialNuniber STRUCT
hartident:devicelD M [1..1]
DeviceCommandRevision |STRUCT All elements
Level - - — without
hartident:deviceCommandRevisionLevel (M [1..1] semantic prefix
. “Id” are
DeviceFlag STRUCT transformed by
hartident:deviceFlag M [1..1] XSL to name
value pairs.
ManufacturerSpecific- STRUCT These
Extension - — - elements
hartident:manufacturerSpecificExtension |M [1..1]

contain exactly
one attribute
defined in

IEC 62453-2,
each including
one value of
the physical
device
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Data type Definition Description
Elementary data types Usage | Multiplicity

Scanldentification STRUCT All IEC 61784
CPF 9 scan
identification
elements for
one scanned
physical device

configuredState O [0..1]
fdt:CommunicationError O [0..1]
IdAddress M [1..1]
IdBusProtocol M [1..1]
IdBusProtocolVersion M [1..1]
IdManufacturer M [1..1]
IdTypelD M [1..1]
IdSoftwareRevision M [1..1]
IdHardwareRevision M [1H1]
IdTag M {1..1]
IdSerialNumber M [1..1]
DeviceCommandRevisionLevel M [1..1]
DeviceFlag M [1..1]
ManufacturerSpecificExtension O [0..1]

Scgnldentifications STRUCT Collection o
Scanldentififati
on elements|

fdt:protocolld [1..1]
resultState M [1..1]
Scanldentification O [0..7]

12.9 Device type identification data types — provided by DTM

Sufjclause 12.9 defines data types that are used to provide protocol-specific information| for
deviice types (see Table 25).

Thg data types'described in 12.9 are used in the following services:

e [GetldentificationInformation service.

Thg datatypes described in 12.9 are defined for the following namespace.

Nar acnana: hartdavivuna

TToPTTTT o taTvty P

=2
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Table 25 — Structured device type identification data types

—47 —

Data type Definition Description
Elementary data types Usage [ Multiplicity
IdBusProtocol STRUCT All elements
hartident:busProtocol (0] [0..1] gﬁgtzit?ri%ﬁgfly
hartident:RegExpr (0] [0..%] each including
IdBusProtocolVersion | STRUCT the value of the
hartident:universalCommandRevisionLevel |O [0..1] physical device.
trartidert-RegExpr © 6% AH-sloments
IdManufacturer STRUCT VL)
hartident:manufacturerldentificationCode o} [0..1] prefixZld™ for
hartident:RegExpr (0] [0..7] ikijeet:ﬁirﬁcaﬂon
IdTypelD STRUCT
hartident:deviceTypelD (0] [0..1]
hartident:RegExpr (0] [0..7]
|dSpftwareRevision STRUCT
hartident:softwareRevision (0] [0..1]
hartident:RegExpr (0] [0..7]
IdHprdwareRevision STRUCT
hartident:hardwareRevision (0] [0..1]
hartident:RegExpr (0] [0..7]
DeJiceCommand- STRUCT All elements
ReyisionLevel hartident:deviceCommandRevisionLevel (0] [0..1] \évei;t;:?\ttic prefix
hartident:RegExpr (0] [0..7] “Id” are
DeViceFlag STRUCT ;Eg'l‘_stfgrrgerge’y
hartident:deviceFlag o} [0..1] value pairs.
hartident:RegExps 0 [0..7] Igr?ts;ne'eir;f ?)t,s
ManufacturerSpecific- STRUCT one attribute
Extpnsion hartident:manufacturerSpecificExtension M [1..1] Idéa(f:in692d4i5r13_2
each including
one value of fhe
physical devipe
Deyiceldentification STRUCT IEC 61784
CPF 9 specif|c
identification
elements
hartident:idDTMSupportLevel M [1..1]
IdBusProtocol M [1..1]
IdBusProtocolVersion M [1..1]
IdManufacturer M [1..1]
[aTypelD ™ [T 1]
IdSoftwareRevision M [1..1]
IdHardwareRevision M [1..1]
DeviceCommandRevisionLevel M [1..1]
DeviceFlag M [1..1]
ManufacturerSpecificExtension (0] [0..7]
Deviceldentifications STRUCT List of device
identifications
fdt:protocolld [1..1]
Deviceldentification M [1..7]
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SPECIFICATION DES INTERFACES DES OUTILS DES DISPOSITIFS DE

TERRAIN (FDT) —

Partie 309: Intégration des profils de communication —
CPF 9 de I'lEC 61784

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp
e l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC_a pour objg
voriser la coopération internationale pour toutes les questions de normalisation dansides domaines
l|électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des/Nefmes internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles-au public (PAS) et
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée~a.des comités d'études,
avaux desquels tout Comité national intéressé par le sujet traité peut (participer. Les organisaf
ternationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également
avaux. L'IEC collabore étroitement avec I'Organisation Internationale de [Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesur
ossible, un accord international sur les sujets étudiés, étant donné que.Jés Comités nationaux de I'lEC intére
ont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de récommandations internationales et sont agr
omme telles par les Comités nationaux de I'lEC. Tous lgs, efforts raisonnables sont entrepris afin que |
'assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsabl
l|éventuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

ans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparentelles Publications de I'l[EC dans leurs publications nation
t régionales. Toutes divergences entre toutés»Publications de I'lEC et toutes publications nationale
égionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
purnissent des services d'évaluation_deé’ conformité et, dans certains secteurs, accedent aux marque
onformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifica
hdépendants.

- Oo=h —

Tous les utilisateurs doivent s*assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandata
compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I
our tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de que
ature que ce soit, direete ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
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 quirlui est accordé.

ST

I'attention-est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
néférencées-est obligatoire pour une application correcte de la présente publication.

I’attention est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire 'objg
qroits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de bre
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L'IEC 60317-84 a été établie par le sous-comité 65E: Les dispositifs et leur intégration dans les
systémes de l'entreprise, du comité d'études 65 de 'lEC: Mesure, commande et automation
dans les processus industriels. |l s’agit d’'une norme internationale.

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

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

corrections relatives a I'accés aux informations de I’équipement concerné et;

corrections relatives a la description de la prise en charge des différentes versions
protocole.
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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' - field device tool) afin de prendre
en charge le contréle de fonction et I'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'intégration de bus de terrain dans les systémes de commande nécessite d'effectuer quelques
téc:I\ees supplémentaires. Outre les outils spécifiques a un bus de terrain et aux disposififs,
I'integration de ces outils dans des outils d'ingénierie ou de planification a I'échelle d'un systgme
de plus haut niveau s’avére nécessaire. La définition claire des interfaces d'ingénierie/facilgs a
utiliser pour tous les outils concernés revét une grande importance, en particulier,, pour une
utilisation dans des systémes de commande importants et hétérogenes, généralement dang le
domaine de l'industrie de transformation.

Un [composant logiciel spécifique a un équipement, appelé gestionnaire de type d’équipenjent
(DTIM - device type manager) est fourni par le fabricant de dispositifs de terrain avec gon
égquipement. Le DTM est intégré dans des outils d'ingénierie par llintermédiaire des interfaces
FDT définies dans la présente spécification. L’approche d’intégration s'applique en général a
tous les types de bus de terrain et satisfait ainsi aux exigefices relatives a l'intégration| de
differents types d’équipements dans des systémes de commande hétérogénes.

La Figure 1 représente l'alignement de 'l|EC 62453-309.dans la structure de la série IEC 62453.
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Figure 1 — Partie 309 de la série IEC 62453

T FDT® est I'appellation commerciale des produits fournis par FDT Group AISBL. Cette information est donnée a
I'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve ou recommande
I'emploi exclusif du produit cité. Des produits équivalents peuvent étre utilisés a condition qu'ils génerent les
mémes résultats.
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Partie 309: Intégration des profils de communication —
CPF 9 de I'lEC 61784

‘Domaine d-application
Famille de Profils de Communication 9 (communément appelée HART®2) définit 165 profils
communication fondés sur I'lEC 61158-5-20 et I'lEC 61158-6-20. Le profil de-base CP|9/1

défini dans I'lEC 61784-1.

brésente partie de I'lEC 62453 fournit des informations sur l'intégration)de la technold
RT® dans la norme des outils des dispositifs de terrain (FDT) (IEC 62453-2).

brésente partie de I'|EC 62453 spécifie les services de commuhication et autres service]

présent document ne contient pas la spécification des outits FDT, ni ne la modifie.

Références normatives

documents suivants sont cités dans le texte.de sorte qu’ils constituent, pour tout ou pa
leur contenu, des exigences du présent “document. Pour les références datées, sq
ition citée s’applique. Pour les références’non datées, la derniére édition du document
rence s’applique (y compris les éventuels amendements).

61158-5-20, Réseaux de communication industriels — Spécifications des bus de terra
fie 5-20: Définition des services)de la couche application — Eléments de type 20

61158-6-20, Réseaux dé-communication industriels — Spécifications des bus de terra
fie 6-20: Spécification. dU protocole de la couche application — Eléments de type 20

61784-1, Réseaux de communication industriels — Profils — Partie 1: Profils de bus
ain

fie 1-Vue d’ensemble et guide

62453-4:%3, Spécification des interfaces des outils des dispositifs de terrain (FDT

gie

rtie
ule
de

n_

n_

de

IE

824532 3, Qpa’r\ifir-aﬁnn des interfaces des outils des nliopnoififo de terrain ‘/I:n'l

Partie 2: Concepts et description détaillée

2 HART® et WirelessHART® sont les appellations commerciales des produits fournis par FieldComm Group. Cette
information est donnée a l'intention des utilisateurs du présent document et ne signifie nullement que I'lEC
approuve ou recommande I'emploi exclusif du produit cité. Des produits équivalents peuvent étre utilisés a
condition qu'ils générent les mémes résultats.

EC/RFDIS 62453-2:2022.

En cours d'élaboration. Stades respectifs au moment de la publication: |IEC/CCDV 62453-1:2022 et
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3

3.1

Termes, définitions, symboles, termes abrégés et conventions

Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans I'l[EC 62453-1 et
'IEC 62453-2, ainsi que les suivants s’appliquent.

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

3.1
mo

modle dans lequel le dispositif de terrain généere des télégrammes de réponse’/sans télégram

de

3.2

Poy
I''E

BA
C8#

DR
ED
FSH

HA

3.3
3.3

Les]

iEC Eicbtlupcu'ia. UliprIIiIUiU a i'au'lc:aac: i|ttp./llvvvvvv.cicut|upc:u'ia.mg/’
ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

1
e salve

jemande de la part du maitre

Termes abrégés

r les besoins du présent document, les abréviations données dans I'l[EC 62453-1

C 62453-2, ainsi que les suivantes s’appliquent.
CK Burst ACKnowledge (Accusé de réception en salves)
PSK ~ Coherent 8-way Phase Shift Keying

(Modulation par déplacement de phase @'8"voies cohérente), couche de
communication HART telle que définiexdans la HCF_SPEC-60, Révision 1.0

Delayed Response (Réponse différée)

D Electronic Device Description (Description d'équipement électronique)

K Frequency Shift Keying
(Modulation par déplacement de fréquence), couche de communication HART te|l
que définie dans la HCFOSPEC-54, Révision 8.1

RT Highway Addressable Remote Transducer (Transducteur distant d'autoroute

adressable)
Conventions

1 Dénominations des types de données et références aux types de données

a I'Article A/1)de I'lEC 62453-2:—.
3.3)2 Vocabulaire relatif aux exigences
Les expressions suivantes sont utilisées pour spécifier des exigences.
Utilisation de "doit" ou Aucune exception tolérée.
"obligatoire"
Utilisation de "il convient de" ou Forte recommandation. Il peut étre légitime, dans des
"recommandé” cas particuliers exceptionnels, de s'écarter du

Utilisation de "peut" ou "facultatif"

comportement décrit.

des conditions définies.

me

et

e

conventigns pour la dénomination et le référencement des types de données sont décrjtes

La fonction ou le comportement peut étre donné, selon
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Les figures du présent document utilisent la notation UML telle que définie a ’Annexe A de
I'IEC 62453-1:—.

4

Catégorie de bus

Le protocole CPF 9 de I'l|EC 61784 est identifié dans I'élément protocolld du type structuré de
données 'fdt:BusCategory' par les identificateurs uniques suivants (voir le Tableau 1):

Tableau 1 — Identificateurs du protocole

Valeur d'identificateur Protocolld Chaine a I'affichage Descriptigrll <
034D1498-387B-11D4-86E1- HART_Basic ‘HART’ Prise en charge duptotocole
00H0987270B9 CPF 9 de I'lEC 61784 sur

communication\FSK avec
fonctionnalite\de base (dépréciq)
98903B8F-0FFB-4EB7-BB67- HART_FSK ‘HART FSK’ Prise en.charge du protocole
F46BD16DB8D HART/sur communication FSK
ayec’fonctionnalité compléte.
740029D22-F752-40EF-A747- HART_Wireless | ‘HART Wireless’ (HART. [ Rrise en charge du protocole
ACA72C791155 sans fil) WirelessHART
58(01A08-C178-4A59-A76B- HART_RS485 | ‘HART RS485’ Prise en charge du protocole
9EKF9111CB83D HART sur communication RS48p
EFT08CB7-A2A1-42AF-890C- HART_Infrared |‘HART Infrared’ (HART [ Prise en charge du protocole
15¢EB680CC12 infrarouge) HART sur communication Infrargd
(infrarouge)
D122D172-FOC7-4B03-965B- HART_IP ‘HARTDIP' Prise en charge de HART sur
514CD4C0871E protocole IP
Le protocole ‘HART_ Basic’ est maintenu pour la rétrocompatibilité seulement (par exemple,
podr l'interaction avec les DTM conformes a I'lEC 62453-309:2009). Les autres identificatgurs
de protocole fournissent une meilleure prise en charge pour la planification des topologieq de
résgaux et pour I'établissement' de connexions entre le DTM et I'équipement correspondant.
Poyr les DTM conformes al présent document, la prise en charge de I'un des autres protocgles
estlobligatoire.
Dans le présent decument, les autres protocoles (HART_FSK, HART_Wireless, HART_RS485,
HART _Infrared, HART _IP) sont référencés comme étant des protocoles ‘Extended HART’. (Par
exgmple, pour“les définitions qui s'appliquent a tous les protocoles a I'exception| de
‘HART_Basic}.)

Le

Tableau 2 définit quelle PhysicalLayer peut étre utilisée conjointement avec la BusCateg

déf

ory

nie'dans le Tableau 1
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Tableau 2 — Définition de PhysicalLayer

Valeur de l'identificateur de PhysicalLayer

Valeur du nom de
PhysicalLayer

Description

BAB2091A-C0A7-4614-B9DE-
FCC2709DCF5D

Couche physique HART FSK

Prise en charge de la couche
physique HART FSK

BOF1A250-AC94-4487-8F25-A8F3F8F89DC5

Couche physique
WirelessHART

Prise en charge de la couche
physique WirelessHART

036D1591-387B-11D4-86E1-00E0987270B9

Couche physique HART RS-
485

Prise en charge des
équipements HART utilisant la
communication RS-485

AEH119EF-BOFD-429c-B244-134DB182296A

Couche physique HART
infrared (HART infrarouge)

Prise en charge des
équipements HART utilisant |a
communication infrarouge

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 100BASERXFD
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-90e7-0002b3eedcbe 1000BASELXFD
307dd819-c010-11db-90e7-0002b3ecdcbe 1000BASESXHD
307dd81a-c010-11db-90e7-0002b3ecdcbe 1000BASESXFD
307dd81b-c010-11db-90€7-0002b3ecdcbe 1000BASETHD
307dd81¢c-c010-131db-90e7-0002b3ecdcbe 1000BASETFD

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

10GigBASEFX

Couches physigues. fondées
sur HART Ethernet

La

BusCategory constitue l'information significative pour la planification de la topologie.

La

PhysicalLayer (qui est fournie dans le type de données Businformation) ne doit étre utilisée que

pour les informations complémentaires.

La propriété DatalLinkLayer n'est pas applicable pour HART et doit étre mise a "null".

5 Acceés aux données d'instance et d'équipement

5.1 Généralités

La sémantique définie du protocole HART permet une vaste plage pour l'identification de
variables d'équipements et de parametres d'équipements. La plupart de ces informations
sémantiques sont définies dans les bibliothéques normalisées d'importation des EDD.
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L'Article 5 décrit comment les informations sémantiques définies dans le protocole HART
doivent étre utilisées pour exporter les données d'équipements, les données d'instance et les
données de processus.

5.2 Objets Voies de processus (Process Channels) fournis par le DTM

L’ensemble minimal de données fournies doit étre:

les quatre premiéres valeurs fournies relatives a un processus (PV, SV, ...) — si disponibles —
sont modélisées comme références de la voie. La voie référencée doit inclure les plages et les

4 all o la Ll
Chall-lgclllclll.c gecnere:

Un Equipement HART communique les données de processus soit par ses voies analegiqyes,
soif par le biais d'informations numériques (par demande ou par mode salve, par exemple). Les
voig¢s analogiques étant toujours liées a une variable dynamique, telle que spécifiee dang la
réfdrence [1]4 Chapitre 8, la description d'une voie analogique doit donc étre accessiblel en
utilisant la variable dynamique correspondante (par exemple, les attributs de la varigble
dyniamique PV décrivent toujours la premiére voie analogique).

HART établit une distinction entre trois méthodes d'accés aux signaux numériques:

1) JAccés a une valeur analogique et aux variables dynamiques assignées (Command #3)

Les signaux E/S peuvent étre assignés a l'une des quatre variables dynamiques PV, SV,
TV et QV. La commande #3 permet de lire la valeur analogique et les variables dynamiques
sans connaissances spécifiques de I'équipement.

2) JAcceés par indice aux variables d'équipements (Commande #33)

Toutes les valeurs des variables d'équipements et leurs unités peuvent étre lues en utiligant
les informations relatives au code de variable d'équipement dans la commande #33.

3) |Acces par indice a la classification et au.statut de variable d'équipements (Commande #9)

La commande #9 fournit plus d'informations que la commande #33. Outre la valeur et I'ur]
une classification et le statut des.variables peuvent également étre déterminés.

ité,

L'a\rtteur de la commande détermine au moyen de la spécification HART les commandes|qui
sont utilisées.

5.3] Services du DTM pour accéder aux données d'instance et aux données
d'équipement

Les| services InstanceDatalnformation et DeviceDatalnformation doivent fournir un acces| au
minimum a l'ensemble des paramétres des commandes Universal (Universelle) et Common
Practice (Pratigue courante) (dans la mesure ou I’équipement prend en charge la fonction)

De plds;tes Octets 0 et 1 de la réponse pour chacune des commandes doivent étre présentés.

Les services InstanceDatalnformation et DeviceDatalnformation peuvent également fournir un
accés aux parameétres spécifiques a un équipement (par exemple, information de diagnostic).

6 Comportement spécifique a un protocole

6.1 Vue d’ensemble

Il n'existe qu'une seule séquence spécifique a un protocole définie pour la CPF 9 de
I'lEC 61784:abonnement au mode salve.

4 Les chiffres entre crochets se référent a la Bibliographie.
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Cette séquence explique la maniére dont la séquence "Transfert de données initié par
I'équipement”, définie dans I'|EC 62453-2, s’applique dans le contexte des télégrammes en
salves tels que définis dans la CPF 9 de '|EC 61784.

En outre, I'Article 6 fournit des informations concernant:

I'utilisation des informations d'adressage de I'équipement;
la prise en charge des codes de commande étendus;

le traitement des défaillances de communication;

6.2
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a gestion des topologies physiques.
Abonnement au mode salve

abonnement au transfert de données initié par un équipement peut éiree demandé
oyant une demande de transaction avec le contenu SubscribeRequest (voir la Figure 2)
e de Communication (Communication Channel) peut détecter si I'équipement est déja

E Dans HART 5, la détection ne peut s’effectuer que lorsque les trames en salves proviennent de I’équipen
5 HART 6, le mode salve peut étre détecté a I'aide de la commande #105:

Voie de Communication répond a une SubscribeRequest par un cont
scribeResponse. Si des trames en salves sont regues) I’équipement est en mode salv
aleur burstModeDetected est mise sur TRUE (VRAW). Cette disposition signifie que le O
uipement commence a recevoir des messages ‘en salves par le biais du mécanisme
bnse de transaction. Lorsqu'aucun message en salve n'a été regu, la va

nier en mode salve. Le DTM d'Equipement peut ensuite appeler une demande
saction, une nouvelle fois avec le «contenu SubscribeRequest, afin de recevoir
Esages en salves.

r se désabonner, le DTM d'Equipement envoie une demande de transaction avec

aleur burstModeDetected. Mmise sur FALSE. Le DTM d'Equipement ne recoit pas d’au
rmations en salves pdr Je biais du mécanisme de réponse de transaction. La Voie
hmunication ne désactive pas le mode salve de I'équipement. Le DTM d'Equipement g
ver ou désactiverile mode salve en utilisant les demandes de transaction norn
mmande #109),-Cette disposition est indépendante de I'abonnement.

stModeDetected est mise sur FALSE (FAUX))Il incombe au DTM d'Equipement de réglef
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] Voie de communication ]
DTM d’Equipement (Communication Channel) Equipement

1

[*] Réponse BACK LaVoiede
Communication

détecte des

A

relatives au mode salve actif OnTransactionResponse()
(mode d’abonnement < - trames en salves
‘on’ («actif»)) L _ ['1Réponse BACK
il
Regoit des trames en salves . )
par|le biais de réponses ‘[ ] OnTransactionResponse
de fransaction sans demandes
TransactionRequest()

Defnande et réponse de {'équipement
déqabonnement en mode < reste en mode
trarpsaction initialisée par salve
un quipement terminé OnTransactionResponse()

T IEC

NOT|[E BACK signifie Burst ACKnowledge (accusé de réception en salves).

6.3

HA
touj
ent

cet

Act
1)

2)

L‘a]iressage d'équipement dans HART est donc principalement axé sur la détermination

Figure 2 — Abonnement au mode“salve

Utilisation des informations d'adressage del'équipement

ours traitées en utilisant des informations<relatives a I'adresse d'équipement unique |(
er de 5 octets), désignée "adresse longué”.

e adresse longue.

Lellement, il existe trois modes de détermination possibles de I'adresse longue.

adresse courte

unique et permet de lire I'adresse longue en utilisant la commande #0.

marqueur,court

utilisées pour les installations avec un grand nombre d'équipements HART connectés. Tp

3)

doivent prendre en charge cette commande.

marqueur long

RT est un protocole maitre/esclave sans cohnéexion. Les demandes de transaction gont

de

L'adresse courte estiun nombre compris entre 0 et 63 (0 a 15 uniquement pour la versign 5
de HART). Dans| lé contexte d'une connexion directe a I'équipement, I'adresse courte|est

La commande #11 permet de demander les informations relatives a I'adresse longue gour
un équipement avec un marqueur court spécifique. De telles demandes sont notamnjent

us

es équilnpmpn’r: de mlll’riplpymlrc HART et autres structures de communication HART

Le marqueur long a été introduit a partir de la version 6 de HART. Avec ses 32 caracteres,

il en compte 24 de plus que le marqueur court, ce qui permet de proposer un plus gra

nd

nombre d'options d'étiquetage de I'équipement. Pour les équipements d'une version HART

antérieure a la version 6, un message est utilisé a la place du marqueur long. La comman

de

#21 permet de demander les informations relatives a I'adresse longue pour un équipement

avec un marqueur long spécifique. La commande #21 est habituellement prise en char
par des équipements fortement modulaires ou des passerelles (gateways).

ge

Un DTM d'Equipement est chargé de fournir et de stocker toutes les informations utilisées pour
résoudre l'adresse longue d'un équipement connecté. Il doit donc tenir a jour les données pour
les trois méthodes de résolution d'adresse. Le DTM chargé de se connecter au matériel de
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communication doit sélectionner la méthode et fournir a I'utilisateur les moyens de saisir les
informations relatives a I'adresse.

Outre la question de I'adressage, il existe également différentes approches pour I'identification
du fabricant et du type d'équipement selon la version de HART prise en charge. Les versions
HART jusqu'a HART 6 utilisent des valeurs d'un seul octet. Les versions HART a partir de
HART 7 (et plus récentes) utilisent une valeur de deux octets. Les valeurs de deux octets sont
également stockées dans les types de données décrits en 9.4.

Un DTM de Communication utilise les informations d'adressage fournies par le DTM
d'Equipement pour TESOUTTe 'adresse tongue d€ ta Maniere decrite c-aessus.

6.4 Numéros de commande étendue

Le huméro de commande HART est défini comme étant un entier non signé d'un.seul octef. A
partir de la version 6 de HART, un format de numéro de commande étendue, utilisant deux
octe¢ts au lieu d'un, a été défini pour permettre plus de 255 numéros de commande. Ce format
utilise le numéro de commande 31, qui était auparavant réservé, pour indiguer que la demapde
utilise le format de numéro de commande étendue.

Selpn la spécification définie en 8.1.2 de la référence [2], les commandes étendues sont mises
en peuvre avec la commande #31 en utilisant le numéro de commande étendue comme éfant
les [deux premiers octets dans la section de demande et de.féponse.

Darns les outils FDT, toutes les commandes avec des qumeéros de commande étendue doijent
étrg mises en ceuvre a l'aide de la commande #31.

6.5| Traitement des défaillances et temporisations de communication

HART utilise un traitement d'erreurs deXcommunication spécifique a un équipement.| Le
protocole définit une section dans la trame de réponse qui peut comporter les informatipns
reldtives aux défaillances de communigation.

Si, |au cours de l'exécution d'uné demande de communication envoyée a une Voie| de
Cormhmunication, une erreur de"¢communication se produit sur les couches physiques HART|(ce
quilinclut également les temporisations), aucun message Arrét prématuré (Abort) ne doit ¢tre
envoyé au DTM Enfant: La demande de transaction doit toutefois recevoir une répopse
comportant un ensemble‘de données qui décrit I'erreur de communication telle que définie dpns
HART [1].

Dans le cas ditne telle défaillance de communication, le DTM d'Equipement est chargd| de
traifer I'erreur'pour pallier la défaillance de communication.

La Moie-de Communication doit envoyer un signal Arrét prématuré au DTM d'Equipenient
uniguement dans le cas d'une rupture de communication établie par une connexion (par
exemple, une connexion Ethernet a un modem HART).

6.6 Traitement des réponses différées

HART définit des contraintes de temps strictes pour les réponses a une demande dans le cadre
d'une transaction HART. Si un équipement est incapable de satisfaire aux contraintes de temps,
il peut lancer une séquence de réponses différées (DR - delayed response). Afin de prendre en
charge le traitement des DR dans le cadre d'une communication imbriquée, le Paragraphe 6.6
définit le traitement dans le cadre des outils FDT.

Le DTM qui représente I'équipement est chargé de traiter les réponses DR issues de ce méme
équipement. Le DTM de Communication et les DTM de Passerelle (s'ils sont utilisés) doivent
veiller a ce que les réponses DR soient correctement communiquées au DTM concerné. La
Figure 3 donne un exemple d'un tel traitement de réponses différées.
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Figure 3 — Traitement des réponses différées (scénario 1)

Il gst également possible que deux partenaires d'dne séquence de DR soient les dpux
équipements a la fois. Par exemple, un équipement passerelle (par exemple, Passerglle
WireplessHART) peut exécuter une séquence de réponses différées avec un équipement enfant
(paf exemple, un adaptateur WirelessHART). Dans ce cas, I'équipement passerelle est chgrgé
de fraiter la DR de I'équipement enfant. Les réponses différées n'atteignent pas le DTM Enfant
respectif. Si I'équipement passerelle est ijncapable de traiter directement les DR, il peut|les
envioyer au DTM de Passerelle. Dans ge “cas, les DR doivent étre traitées par le DTM| de
Pagserelle respectif. Habituellement,¢le concept de communication imbriquée représgnte
I'interaction entre les équipements. Bans le cas présent, cette interaction n'est pas possiblge et
la mise en ceuvre doit suivre la ségquence représentée a la Figure 4.
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Figure 4 — Traitement des réponses différées (scénario 2)

Une durée longue d'une séquence de DR peut perturber I'utilisation de I'Application-Cadre FDT
et bloquer l'interaction utilisateur. Il n'existe pas de définition de durée de temporisation pour


https://iecnorm.com/api/?name=8518a6e55bfde8b7b3f16a3fcc13bbeb

IEC 62453-309:2022 © IEC 2022 - 65—

les séquences de DR et nile DTM lui-méme ni tout autre DTM dans la chaine de communication
imbriquée ne sont capables de déclencher une temporisation susceptible de récupérer le
systéme. La durée de temporisation dans ce cas dépend de I'application et doit étre configurée
par l'utilisateur. Lorsque la durée d'une séquence de DR n'est pas raisonnable, I'objectif doit
consister a impliquer l'utilisateur. Si une séquence de DR est utilisée dans une interface
utilisateur, des mécanismes de temporisation configurables doivent étre mis en ceuvre.

Pour traiter les réponses DR avec une interopérabilité fiable, les régles suivantes doivent étre
respectées:

° e DTM d'un équipnmnnf Qner\nlnfihln d'nn\/nynr des répnncpc DR doit traiter les rélr_\n ses

DR de I'équipement;

o Jes réponses DR qui ne sont pas traitées par d'autres équipements doivent étre transmises
au DTM qui représente I'équipement qui envoie les réponses;

e Jjun DTM doit savoir qu'il ne recoit pas de réponses DR provenant de I'équipement, lorsgue
les réponses DR sont traitées par I'équipement parent;

e [un DTM qui traite les réponses DR doit mettre en ceuvre une gestionydes temporisatipns
configurables par I'utilisateur qui doit lui permettre d'établir une temporisation.

6.7 Topologies avec des protocoles HART mixtes
6.7/1 Généralités

Lesf DTM HART utilisant des protocoles ‘Extended HART’ peuvent également prendre| en
chalrge le protocole ‘HART_Basic’, afin d'assurer la comipatibilité avec les DTM HART existants.

Les| protocoles ‘Extended_HART’ ont été définis pour mieux différencier les différents typeg de
communication HART. L'utilisation simultanee des protocoles ‘Extended HART’ | et
‘HART_Basic’ nécessite des processus bien définis pour garantir l'interopérabilité.

6.7{2 Comportement des DTM prenant uniquement en charge le protocole
‘Extended_HART’

L'Application-Cadre (référence) valide la topologie. Si la Voie de Communication recoit un appel
a MalidateAddChild(), elle dait-vérifier si le type d'équipement donné exige un protocplld
approprié.

Le gomportement d'unitel DTM dans un appel de ValidateAddChild est le suivant:

e [si une concordance ne peut pas étre établie, I'appel de ValidateAddChild () doit recevolr la
réponse "FALSE";

e [si une.concordance a été établie, I'appel de ValidateAddChild () doit recevoir la répopse
'"TRUE"" Au cours de I'appel a OnAddChild(), le DTM Parent définit I'attribut 'activeProtqlID'
du’DFM Enfant sur le protocolld actuel.

6.7.3 Comportement des DTM prenant en charge le protocole ‘Extended_HART’ et le
protocole ‘HART_Basic’

Lors de la création des topologies, une Application-Cadre doit vérifier la compatibilité de
communication d'un DTM Enfant et d'un DTM Parent en comparant les listes de protocoles pris
en charge et exigés. Les protocoles ‘Extended_HART’ permettent de réaliser une validation
plus efficace des topologies. Cependant, si les deux DTM prennent également en charge le
protocole ‘HART_Basic’, ceci peut donner lieu a des topologies non valables.

Lorsque, par exemple, une Voie de Communication, qui prend en charge ‘HART_RS485’ et
‘HART Basic’, et un DTM d'Equipement, qui exige ‘HART_FSK' et ‘HART Basic’, sont
connectés (voir la Voie de Communication A a la Figure 5), une Application-Cadre autorise la
connexion de ces DTM en raison du protocolld ‘HART_Basic’ concordant. Il s'agit en fait d'une
topologie qui n'est pas valable.
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Le protocolld "Extended _HART" ne concorde pas
— ValidateAddChild() retourne FALSE ("FAUX")

Voie de communication A ——— O

DTM Enfant

""""""""""" S G

________ "HART FSK"
Voie de communication B_|———————O< 2

L'Ap
sont
refu

Pol
‘Ex
Val
pro
pro

6.7

Avs
top
de

Eta
Cor

(= \\‘\

"HART FSK"

"Le protocolld "Extended _HART" concorde
— ValidateAddChild() retourne TRUE ("VRAL")

IEC

plication-Cadre autorise la liaison du DTM Enfant aux deux Voies de Communication{"ear au moins (a) €
possibles. Mais la discordance en (1) permet a la ‘Voie de Communication A’ de détecter la discordance ¢
er la liaison du ‘DTM Enfant’.

Figure 5 — Comportement des DTM prenant en charge'le protocole
‘Extended_HART’et le protocole ‘HART \Basic’

r éviter une telle situation, une Voie de Communication*pfenant en charge des protocq
ended HART' et le protocole ‘HART_Basic’ dait" vérifier pendant un appel
dateAddChild() si un DTM connecté exige également le protocole ‘Extended HART’ ¢
ocole ‘HART Basic’. La Voie de Communication doit également vérifier s'il existe
ocole ‘Extended_HART’ concordant.

Si aucune concordance ne peut étre établie'dans les catégories de bus ‘Extended_HAF
la Voie de Communication doit répondre par "FALSE" a I'appel de ValidateAddChild().

Si une concordance peut étre établie;l'appel de ValidateAddChild() doit recevoir la répo
'"TRUE". Au cours de l'appel de . OnAddChild(), le Voie de Communication définit I'attr
'activeProtocollD" dans le DTM\Enfant.

4 Comportement des. DTM qui exigent le protocole ‘Extended_HART’ ou le
protocole ‘HART( Basic’

¢ l'attribut ‘activeRrotocollD’, un DTM est informé du type de connexion actuel dan
blogie. Cette procédure peut cependant échouer lorsque le DTM est connecté a une
Communication.qui ne met pas en ceuvre la gestion de ‘activeProtocollD’.

blir I'nypothése selon laquelle, par exemple, un DTM Enfant était connecté a la Voig

t (b)
t de

les
de
tle
un

RT’,

hse
but

P

ole

de
but

hmunication en utilisant ‘HART_RS485 avec pour résultat de définir I'attr

con

nexion ‘HART_RS485’, cela peut conduire a une erreur.

nt€nant le DTM Enfant vers une Voie de Communication qui ne prend en charge qu¢ le

‘activeProtocollID’ sur ‘HART_RS485 (voir la Figure 6). L'Application-Cadre déplpce
mai ;
protocole —_Basic. orsque 1e nran ente  alors etaplir

une
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"HART"

S DTM Enfant C
D‘ activeProtocollD = HART_RS485

" " "HART RS485"
Voie de communication A ﬂo Le DTM Enfant C est
déplacé de la Voie A
"HART RS485" alaVoie B

- — "HART"
Voie de communicationB —————O<= "HART"

Ty T DTM Enfant C: DTM
)7 activeProtocollD = HART_RS485

"HART RS485"

Le déplacement du DTM conduit-ayyne
valeur erronée de activeProtocellD
IEC

Le féplacement du DTM C de la Voie A vers le Voie B conduit a une valeur incohgrente de ['attfibut
"activeProtocollD", car le DTM B ne prend pas en charge le protocole "Enhanced_HART" et*ne” définit donc| pas
I'atglibut activeProtocollD.
- Avant que le DTM C n'exécute une demande de connexion, il doit valider si le DTM)Parent établit ou ngn la
communication relative a la valeur actuelle de I'attribut activeProtoclID.

Figure 6 — Comportement des DTM qui exigent le\protocole
‘Extended_HART’ ou le protocole ‘HART\(Basic’

Parfconséquent, il est nécessaire qu'un DTM qui exige a la*fois le protocole ‘Extended_HART’
et ¢ protocole ‘HART_Basic’ vérifie les capacités de la Vjoje de Communication avant d'étgblir
ung connexion.

6.8 Communication imbriquée comportant plusieurs passerelles

Le protocole HART prend en charge des topologies dans le réseau physique qui permetfent
d'aYoir plusieurs passerelles dans une chaine de communication. Des équipements HART
cablés connectés a un adaptateur sans:fil en communication avec une passerelle sans$ fil
confstituent un exemple de cette topologie (voir 6.9).

Le foncept général de communication imbriquée veut qu'un équipement regoive les donnE’es
de commande qui ont été générées par son DTM respectif et que le DTM recoive les donnges
de réponse de son équipement respectif. La communication imbriquée exige également qug le
DTM Enfant soit toujouts ‘I'expéditeur actif et qu'il ne soit donc pas autorisé a transmettre spns
endapsulation ou transformation une communication envoyée par son DTM Enfant.

La [commande_ #77 (envoi a sous-équipement) permet au protocole HART de définir| un
még¢anisme normalisé d'encapsulation pour transmettre la communication par une topologig de
réseau. Chague demande envoyée a un sous-équipement doit étre encapsulée dans pne
demandesde commande #77 avant de la transmettre a I'équipement passerelle. Lorsqu'lne
réppnse.a une commande #77 est retournée, le DTM de Passerelle doit décompacter cette
conmpmande et envoyer les données de réponse qu'elle contient au DTM Enfant respectif.

Une commande #77 peut étre restructurée en une autre structure de commande selon la mise
en ceuvre dans la passerelle. Dans ce cas, le DTM de Passerelle est chargé de transformer les
demandes de commande #77 entrantes provenant du DTM Enfant en commandes spécifiques
a une passerelle. Il est également chargé de restructurer les réponses obtenues pour leur
rendre leur structure de réponses sur la demande de commande #77 recue a l'origine.

6.9 Structures des communications et des réseaux dans WirelessHART
6.9.1 Généralités

WirelessHART définit un protocole riche et sécurisé entre des équipements utilisant la
technologie sans fil a 2,4 GHz. Les systémes hotes ne sont pas censés interagir directement
avec le réseau WirelessHART. Un systéme héte peut, en utilisant un équipement passerelle
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WirelessHART, communiquer avec tout équipement WirelessHART par le biais des transactions
mafitre/esclave de HART, sans nécessiter de connaissances spécifiques du protocole
WirelessHART.

Le protocole HART spécifie trois types normalisés d'équipements WirelessHART:

1)

2)

3)

Le
de

6.9

Les|
HA

Equipement passerelle WirelessHART:
Cet équipement connecte un réseau WirelessHART a I'environnement extérieur par le b

iais

du protocole HART ou d'autres protocoles qui permettent un transfert de données avec des
débits en bauds élevés. |l est possible qu'un réseau WirelessHART comporte plusieurs

WirelessHART sont chargés de gérer le répertoire du réseau et de transmettre
informations a destination et en provenance des équipements WirelessHART.

Pour une meilleure lisibilité en 6.9, un équipement passerelle WirelessHART est simplen{
dénommé Passerelle.

Dispositif de terrain WirelessHART:

Le Dispositif de Terrain WirelessHART est un équipement qui peut participer a un rés
WirelessHART.

Pour une meilleure lisibilité en 6.9, un Dispositif de Terrain WirelessHART est simplen
dénommé Dispositif de Terrain.

Equipement adaptateur WirelessHART:

L'équipement adaptateur WirelessHART est un Dispositif de Terrain WirelessHA
spécialisé qui permet de connecter des sous-équipements HART FSK et/ou de 4 m
20 mA au réseau WirelessHART.

Pour une meilleure lisibilité en 6.9, un :équipement adaptateur WirelessHART
simplement dénommé Adaptateur ("Adapter’) et des eéquipements connectés a
Adaptateur sont simplement dénommés Seus-Equipements ("Sub-Devices").

Paragraphe 6.9 traite principalement.des spécificités de WirelessHART et définit les rég

mise en ceuvre au sein des outils FDT qui sont exigées pour la communication imbriquée.

2 Topologie de réseau

RT (habituellement HART FSK) au réseau WirelessHART comme le représente la Figur

n ‘

lles
les

ent

RT

est
un

les

adaptateurs sont des @éqQuipements spéciaux qui connectent d'autres couches physiques

b 7.

Equipement
sans fil A .
Equipement
sans fil B
|
Passerelle a -
sans fil Adaptateur Equipement
sans fil E cablé C
Equipement
cablé D
Protocole HART RS485,
protocole HART IP
ou autres protocoles WirelessHART HART FSK

<«

IEC

Figure 7 — H6te connecté a un équipement passerelle WirelessHART
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Du point de vue de la communication imbriquée dans les outils FDT, la Passerelle et
I'Adaptateur sont tous deux des équipements passerelles qui doivent étre présentés comme
tels dans la topologie de réseau d'une Application-Cadre FDT. La topologie FDT résultante est
représentée a la Figure 8.

DTM de Communication

Un
agit

d'up autre Maitre. Une ApplicationsCadre FDT peut, notamment dans les cas d'utilisation
ices, étre connectée a la boucle HART FSK pour accéder directement a I'Adaptateur. D
cas, I'Adaptateur est connécté a I'Application-Cadre FDT comme un équipement habi
s un scénario multipoint et multimaitre HART FSK tel que représenté a la Figure 9.

ser
ce
dan

DTM de Passerelle sans fil

DTM d'Adaptateur sans fil

DTM A d'Equiperient cablé

DTM_ B\d'Equipement cablé]

DTM A d'Equipement sans fil

Protocole HART RS485,
protocole HART IP
ou autres protocoles

DTM B d’Equipement sans(fil

WirelessHART

A 4
A

HART FSK

Ll

Adaptateur interagit avec la boucle-HART FSK comme un équipement HART ordinair
comme un Maitre HART, mais pelt aussi étre traité avec des transactions HART a partir

Figure 8 — Topologie FDF,d'un réseau WirelessHART

Equipement

. |l

de
ans
uel

Protocole HART RS485,
protocole HART IP
ou autres protocoles

sans fil A
Equipement
sans fil B
11
Passerelle H

sans fil Adaptateur Equipement

sans fil cablé C
[ Equipement

cablé D

WirelessHART

A\ 4
A

HART FSK

v

Nl
« V“

Figure 9 — Hote connecté a HART FSK
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Dans ce cas d'utilisation, la topologie de réseau dans |'Application-Cadre FDT doit étre
structurée comme cela est représenté a la Figure 10.

DTM de
Communication

DTM d'Adaptateur

La
fon

d'alitre part, se comporter comme un équipement simple, lorsqu'il est utilisé dans

eny

B e . sans fil

Etant donné qu'il n'est pas possible de

communiquer avec les autres équipements, -

ils ne sont pas représentés dans DTM C d’Equipement
la topologie des outils FDT cablé

DTM D d’Equipement
cablé

Protocole HART RS485,
protocole HART IP
ou autres protocoles WirelessHART HART(ESK

P )
« V“ P

v

IEC

Figure 10 — Topologie FDT dans le cas d'une connexion directe
a un équipement adaptateurWirelessHART

Figure 8 et la Figure 10 indiquent qu'un DIM d'Adaptateur doit mettre en ceuvre
ctions de passerelle lorsqu'il est utilisé danswun environnement FDT WirelessHART, et d

ironnement HART FSK. Dans le scenario FDT 2, un DTM est toujours informé

con
spé

En
en

Sil

mofifications du type de communication. En utilisant les informations relatives au type

nexion actuel, le DTM d'Adaptateur doit mettre en ceuvre le comportement struct
cifique respectif.

fant que synthése des éléments indiqués en 6.9.2, les régles suivantes doivent étre mi
peuvre:

Adaptateur est connecté au moyen du protocole WirelessHART, il doit:

interagir comme un DTM de Passerelle;

qui sonf\reliés dans la topologie sous forme de DTM Enfants;

traiter’les transactions de DR comme cela est décrit en 6.8.

gérer la_c@mmunication vers les sous-équipements connectés (tels que spécifiés en 6

des
oit,
un
des
de
irel

Ses

Sil

Si

Adaptateur est connecte au moyen du protocole HART FORK, 11 dOIT

refuser la liaison des DTM Enfants;

refuser la connexion a des DTM Enfants.

une instance d'un DTM d'Adaptateur est déplacée d'une Voie de Communication
WirelessHART vers une Voie de Communication HART FSK, elle doit:

laisser intactes toutes les instances des DTM Enfants;

autoriser I'éloignement des DTM Enfants par rapport a son nceud.
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7 Utilisation spécifique a un protocole des types de données généraux

Le Tableau 3 présente le mode d'utilisation des types de données généraux, définis dans
I'lEC 62453-2 sous I'’espace de noms ‘fdt’, avec les équipements HART.

Tableau 3 — Utilisation spécifique a un protocole des types de données généraux

Type de données Description d’utilisation

fdt:address La propriété 'address’' ("adresse") n’est pas obligatoire pour les paramétres présentés
dans les DTM. Cependant, en cas d'utilisation de cette propriété, la chaine doit étre
construite selon les regles de semanticld, ce qui signifie que la propriété ‘semanticl
est toujours identique a la propriété ‘address’

fdt:protocolld Voir I'Article 4

fdt:peviceTypeld La propriété "fdt:DtmDeviceType.deviceTypeld" doit comporter le DeviceTypelD de
I’équipement physique pris en charge selon le catalogue de produits en.ligne de
FieldComm Group’s

fdt:manufacturerld Saisir le nom du fabricant selon la liste de FieldComm Group’s,

fdt:gemanticld L'attribut applicationDomain est: FDT_HART

fdt:ppplicationDomain Le sematicld pour le paramétre relatif au protocole est.directement lié a la spécificat|on

du protocole. La définition des commandes constitue-a base de semanticld. Le
semanticld pour un paramétre suit la définition sujvante:

CMDxxBy
et
CMD31EXTENDEDxxBy
pour les commandes étendues de la famille d’équipements HART 6.

Les semanticld pour les octets dexréponse 0 et 1 définis dans la spécification de la
CPF 9 de I'lEC 61784 sont les*suivants:

CMDxxRESPONSE_BYTE’0
CMDxxRESPONSE+BYTE_1

xx: représente le numeéro de commande, en ayant récupéré le paramétre par le biais|du
protocole de la CPF 9 de I'lEC 61784 ou le numéro de commande de la famille
d’équipements

y: octet de_départ dans la définition de la commande

XX, y sont exprimés en format décimal sans ‘0’ de téte

subDeviceType Saisir la valeur spécifique au fabricant

8 |Types communs de données spécifiques a un protocole

Non applicable.

9 Types de données de gestion de réseau

9.1 Généralités
Les types de données spécifiés en 9.1 sont utilisés dans les services suivants:

o service NetworkManagementinfoRead;

e service NetworkManagementinfoWrite.
9.2 Mode d'adressage

Le mode d'adressage dépend du type du protocole HART utilisé. De méme, des informations
d'adressage complémentaires peuvent étre nécessaires pour certains types de protocoles
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