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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 309: Communication profile integration -
IEC 61784 CPF 9

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st
all national electrotechnical committees (IEC National Committees). The object| of IEC \is to promote

international co-operation on all questions concerning standardization in the electfical an
this end and in addition to other activities, IEC publishes International Standards \ni e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides 3 e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a € mittee interested
in the subject dealt with may participate in this preparatory work. i 9
governmental organizations liaising with the IEC also participate in fhi . |IE aborates closely
with the International Organization for Standardization (ISO) in accorda Vi
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recom

the latter.

5) IEC provides no markit
equipment declared to b

6) All users should@e
7) No liability shall attac

members of its techpi

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

9) Attention~i to ssibility that some of the elements of this IEC Publication may be the subject of
p EC hal not-be held responsible for identifying any or all such patent rights.

International Standard 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.

This part, in conjunction with the other parts of the first edition of the IEC 62453 series
cancels and replaces IEC/PAS 62453-1, |IEC/PAS 62453-2, |IEC/PAS 62453-3, |IEC/PAS
62453-4 and IEC/PAS 62453-5 published in 2006, and constitutes a technical revision.

Each part of the IEC 62453-3xy series is intended to be read in conjunction with IEC 62453-2.

This bilingual version (2013-07) corresponds to the monolingual English version, published in
2009-07.
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The text of this standard is based on the following documents:

FDIS Report on voting
65E/130/FDIS 65E/143/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

The French version of this standard has not been voted upon.This publication has been
drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 62453 series, under the general title Field
interface specification, can be found on the IEC website.

e Tool (FDT)

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’ logo @ e r page of this publication indicates
that it contains colours:\ whic considered to be useful for the correct
understanding of its conten hould 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 these tools into higher-level system-wide planning- or engineering tools. In
particular, for use in extensive and heterogeneous control systems, typically_in the area of the

devices into heterogeneous control systems.

Figure 1 shows how IEC 62453-309 is aligned in the\stricture of\the 1lEC 62453 series.
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Figure 1 — Part 309 of the IEC 62453 series
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FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 309: Communication profile integration —
IEC 61784 CPF 9

1 Scope

Communication Profile Family 9 (commonly known as HART®T) defines communication
profiles based on IEC 61158-5-20 and IEC 61158-6-20. The basic profile 9N is defined in
IEC 61784-1.

FDT standard (IEC 62453-2).

This part of the IEC 62453 specifies communication and ot

For dated references, only the edition
of the referenced documen

IEC 61158-5-20, Indus
Application layer servig

IEC 62453-2:2009
detailed description

éld Device Tool (FDT) interface specification — Part 2: Concepts and

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 and the following apply.

1 HART ® is the trade name of the product supplied by HART Communication Foundation. This information is
given for convenience of users of this document and does not constitute an endorsement by IEC gkt
named. Equivalent products may be used if they can be shown to lead to the same results. Dgefﬂﬁents
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3.11

burst mode

mode in which the field device generates response telegrams without request telegram from
the master

3.2 Abbreviated terms

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

BACK Burst ACKnowledge
UML Unified Modelling Language

3.3 Conventions

3.31 Data type names and references to data types

The conventions for naming and referencing of data types a 8 C 62453-2,
Clause A.1

3.3.2 Vocabulary for requirements
The following expressions are used when specifyi

Usage of “shall” or
“mandatory”

Usage of “should” or
“recommended”

3.3.3 Use of UML

Figures in this d@e

dentified in the protocolld element of structured data type
llowing unique identifier (Table 1):

Table 1 — Protocol identifiers

Identifier value Protocolld name Description

036D1498-387B-11D4-86E1-00E0987270B9 | ‘HART’ Support of IEC 61784 CPF 9 protocol

5 Access to instance and device data

5.1 Process Channel objects provided by DTM
The minimum set of provided data shall be:

e the first four provided process related values (PV, SV, ...) - if available - are modeled as
channel references. The referenced channel shall include ranges and scaling.
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5.2 DTM services to access instance and device data

The services InstanceDatalnformation and DeviceDatalnformation shall provide access to at
least to all parameters of the Universal and Common Practice commands (as far as the device
supports the function).

Furthermore, the Response Byte 0 and the Response Byte 1 for each command shall be
exposed.

The services InstanceDatalnformation and DeviceDatalnformation may also provide access to
device specific parameters (e.g. diagnostic information).

6 Protocol specific behavior

6.1 Overview
There is only one protocol specific sequence defined for IEC 6
e burst mode subscription.

standard, is applied in

A subscription to device initiated data f ested by sending a transaction
request with SubscribeRequest cont i The Communication Channel may

NOTE In HART 5 this can be d are received from the device. In HART 6 the burst
mode can be detected using

The Communication b, 37 SubscribeRequest with a SubscribeResponse
content. If burst ™ frame ecei he device is in burst mode and burstModeDetected
value is set to TRUE ' : at\Device DTM will start to receive burst messages via the

burstModeDet a FALSE. It is up to Device DTM to set device into burst
mode. Then Devic all a transaction request with SubscribeRequest content again

, the Device DTM sends a transaction request with a
e Communication Channel answers with a SubscribeResponse where
burstModeDetected~value is set to FALSE. The Device DTM will not receive any more burst
information via the transaction response mechanism. The Communication Channel does not
switch off the burst mode in the device. The Device DTM may switch burst mode on or off by
using normal transaction requests (command 109). This is independent of the subscription.
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Device DTM Communication Channel Device

1

TransactionRequest()

Subscribe request for device
initialized transaction mode -

[*] BACK response Communication Channel

. . ) detects burst
Get information about active frames
burst mode (subscription mode | OnTransactionResponse()

‘on’) [*] BACK response

A

Receives burst frames via [*] OnTransactionRespons
transaction responses withou

requests.

/

A

TransactionRequest()

Unsubscribe request and Device femains
response about concluded burst mode

device initialized transaction
mode OnTransactionResponse()

IEC 1135/09
NOTE BACK means Burst ACKnowledge

Figure 2 — Burst mode

The following table (Table 2) shows how ) ypes, defined in IEC 62453-2 within
i QBS

Data typg/\ 3 } ) Description for use

fdt:address operty is not mandatory for the exposed parameters in the DTMs.
roperty is used the string shall be constructed according to

fdt:protocoll( Sﬁe\CI@se 4

fdt:device eld N\ he Mperty "fdt:DtmDeviceType.deviceTypeld" shall contain the DeviceTypelD
\ of\the supported physical device according to the HCF online product catalog

fdt:manufachl*e{la\ ”énter manufacturer according HCF list

fdt:semanticld \/ The applicationDomain attribute is: FDT_HART

fdt:applicationDomain

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_0
CMDxxRESPONSE_BYTE_1

. .. Documents
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Data type

Description for use

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

8 Protocol specific common data types

Not applicable.

9 Network management data types

The data types specified in this subclause are used in the f

e NetworkManagementinfoRead service;

e NetworkManagementinfoWrite service.

The data type net:DeviceAddress (defined in
address of a device.

10 Communication data types

The data types described

e connect service;

e disconnect s;

e transaction servig

9

45 -2@ used for defining the network

e following services:

address information and the communication data

Table 3 — Simple 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

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

communicationRefere | UUID Mandatory identifier for a communication lini to a demwme!nts
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Data type Definition Description

nce identifier is allocated by the communication component during the
connect. The address information has to be used for all following
communication calls

delayTime UDINT Minimum delay time in [ms] between two communication calls

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

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

manufacturerld USINT Address information according to the IEC 61784 F9
specification (Table: VIII, MANUFACT R IDENT ICATION
CODES)

nta| a hint
¢} eambles
the attribute

preambleCount USINT At the connect request the attribut
for the communication compo
required by the device type. At the

is mandatory and contains. the\informa
preambleCount Z\ \
primaryMaster BOOL At the connect re

for a communic
communication @s p mary o aster. At the connect

response t t ibu contains the information
out the
sequenceTime UDINT Pe\‘s\ S&tme (Q [msj\orhﬁé whole sequence

shortAddress USINT Address\information according to the IEC 61784 CPF 9
spe0|f|cat| . This value is acceSS|bIe via the attribute

slaveAddres ress is part of the BusInformation
tru s shall be set by the responsible component
/\ as deseribed Ln clause Nested Communication of IEC 62453-2
value USFN\T N Vaciable for status information
systemTag String stem Tag of a DTM. It is strongly recommended to provide the
attribute’in the Request document.

A

Table 4. — tured communication data types
Data type \ Definition Description
& Elementary data types U | Multiplicity
> :
9
e
Abort STRUCT Describes the abort
communicationReference O | [0..1]
CommandResponse STRUCT Status information. This is computed

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 first
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 computed
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 ggt this value
contains the value in theﬁ

ments
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Data type Definition Description
Elementary data types U | Multiplicity
s
a
9
e
byte (This is where we need 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
value M| [1..1]
ConnectRequest STRUCT Describes the/cowunication request
fdt:tag M| [1.1] A
preambleCount O | [0..1] /\ \
primaryMaster O | [0..1] \/
longFrameRequired O | [0..1 \
9 a [0..1] § %
fdt:systemTag O | [0..1] >
LongAddress 0 [0..}/1/ \
ShortAddress M /{L\m)/ N

ConnectResponse STRUCT \ & D;ﬁ%bes the communication

response
fdt:tag A

preambleCount K (\
prim@ﬁa\ste//-\

cem mﬁ{camn R/e_@re}sg
Lk)nb&dﬁl\}si \ [0..1]
< S@Add;é\s,s 1..1]

DataExchange- &I’Rb({l’ \/\ Describes the communication request
Request
g &Qma Number / [1..1]

\wwgyn}?eference M| [1..1]
(\ N fdtC mmunicationData O | [0..1]

DataExchange \ W Describes the communication
Response response

1.1

W

1.1

Yol lZ] 2

<

commandNumber M| [1..1]
communicationReference M| [1..1]
burstFrame O | [0..1]
fdt:CommunicationData O | [0..1]
Status M| [1..1]
DisconnectRequest STRUCT Describes the communication request
communicationReference M| [1..1]
DisconnectResponse STRUCT Describes the communication
response
communicationReference M| [1..1]
SubscribeRequest STRUCT Describes the subscription request 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
SubscribeResponse STRUCT Describes the subscription response
request for device initiated data
transfer (IEC 61784 CPF 9 burst
mode)
communicationReference M| [1..1]
burstModeDetected M| [1..1]
fdt:communicationError O | [0..1] /\
UnsubscribeRequest STRUCT Describes’theire release the
subscription for initiated data
transfer ( 617 9 burst
maode)
communicationReference M| [1..1] >
Y
Unsubscribe- STRUCT escri the response request to
Response re e thessubscription for device

/\\n{g{d sfer
. \(IEG:§1784'CPF 9 burst mode)

communicationReference M /{-1\\1]) / N
fdt:communicationErfor (6\\ [Or\»'l] ( N)
LongAddress STRUCT /gdress information according to the
C 61784 CPF 9 specification (only
supported by devices based on HART
revision > 5, see related
QS documentation)
In the IEC 61784 CPF 9 protocol
Manufacturer ID and Device type ID
I~ are contained in the longaddress
If the channel delivers different values
in fdthart:manufacturerld /
fdthart:deviceTypeld and in the
corresponding bytes in
fdthart:LongAddress,
the following rule applies:
*  the fdthart:LongAddress has to be
\ used for communication and
*  the fdthart:manufacturerld and
fdthart:deviceTypeld may be used
only as information about the
manufacturer and the type of
device
manufacturerld M| [1..1]
deviceTypeld M| [1..1]
address1 M| [1..1]
address?2 M| [1..1]
address3 M| [1..1]
SequenceBegin STRUCT Describes the sequence begin
sequenceTime O | [0..1]
delayTime O | [0..1]
communicationReference M| [1..1]
SequenceEnd STRUCT Describes the sequence end
communicationReference M| [1..1]
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Data type Definition Description
Elementary data types U | Multiplicity
s
a
9
e
SequenceStart STRUCT Describes the sequence start
communicationReference M| [1..1]
ShortAddress STRUCT Address information according to the
IEC 61784 CPF 9 specification
shortAddress M| [1..1]
Status STRUCT Status informafion~according to the
IEC 61784 F 9 specification
N
deviceStatus M| [1.1] Q N
choice of M| [1.1] \ >
CommunicationStatus S | [1..1] ( \
CommandResponse S| [1..1] \\

NOTE The property ‘fdt:tag’, is part of the DtmDevice data type a
called TAG, which is used, for example within command #11, *
TAG'These value shall be set by the responsible component as de
IEC 62453-2.

i WPF 9-specific value
AD IDENTNFI ASSOCIATED WITH

11 Channel parameter data types

other DTMs, or a control irect its process values via IEC 61784 CPF 9

protocol, it should pro ) j as described in this clause. Only the
complete description a elonging to a command allows proper access for
external applica a@

value via a command (see Table 5 and Table 6).

The data types described in this clause are defined for the following namespace.
Namespace: hartchannel
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Table 5 — Simple channel parameter data types

Data type Definition Description

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

commandNumber 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 interfaces

gatewayBusCategory uuibD Unique identifier for a supported bus type according to the FDT specific
CATID

protectedByChannelAssign | BOOL TRUE if the channel is set to read only by the Frame Application. Usually

ment set to TRUE if a channel assignment exists

value STRING Current value of a channel for read or write

Table 6 — Structured channel parameter data\ty

Data type Definition \D scW
Elementary data types U MuItipIicit{
s
a
9
e
/\

\ atic command parameter bytes in a
st or in a Reply

fdt:binData > 0 \@..h\
byteLength ( M \{Q\J\ \

FDTChannel STRUCT, \ \ Description of the channel
g ] e
/fém\d O\ MR

Q #gtdesc t\r\
WW M| [1..1]
/A\spéqm

CommandParameters STRUCT

o
'S
N

\fd\td\tgy\pe\ M| [1..1]
\Qyt}t\eng}w\ M| [1..1]
\fd\-\sigréwype M| [1.1]
X fram>AppIicationTag O |[0..1]
appld:applicationld O |[0..1]
fdt:Semanticinformation O [[0..7]
fdt:BitEnumeratorEntries O |[0..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 component in

case of channels with gateway
functionality

fdt:VersionInformation M| [1..1] DocumE'ntS
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