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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Field Device Tool (FDT) interface specification —
Part 4: HART communication

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for staridardization comprising
all national electrotechnical committees (IEC National Committees). The object( of IEG_is to promote
international co-operation on all questions concerning standardization in the electri€aland_electronic fields. To
this end and in addition to other activities, IEC publishes International Standg S cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE Na onal Co nmittee interested
in the subject dealt W|th may partlmpate in this preparatory work i v ¢ and non-

consensus of opinion on the relevant subjects since eac i it as representation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be “eld
misinterpretation by any end user.

between any IEC Publication 2
the latter.

All users should emsure % latest edition of this publication.
No liability shaII { 3, employees, servants or agents including individual experts and

bational Committees for any personal injury, property damage or
ether direct or indirect, or for costs (including legal fees) and
expenses arising/out ication, Juse of, or reliance upon, this IEC Publication or any other IEC

ical’ specification not fulfilling the requirements for a standard but made

available to the public.

IEC-PAS 62453-4 has been processed by subcommittee 65C: Digital communications, of IEC
technical committee 65: Industrial-process measurement and control.

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

Draft PAS Report on voting
65C/398A/NP 65C/411/RVN

Following publication of this PAS, which is a pre-standard, the technical committee or
subcommittee concerned will transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of three years starting from
2006-05. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

IEC 62453 consists of the following parts under the general title Field Device Tool (FDT)
interface specification:

Part 1: Concepts and detailed description

Part 2: INTERBUS communication

Part 3: PROFIBUS communication

Part 4: HART communication

Part 5: FOUNDATION FIELDBUS communication

@%
S
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INTRODUCTION

This PAS is an interface specification for developers of FDT 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 shall inter-operate seamlessly.

With the integration of fieldbusses into control systems, there are a few other tasks which
must be performed. This applies to fieldbusses in general. Although there are fieldbus- and
device-specific tools, there is no unified way to integrate those 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 process industry, the unambiguous definition of

devices into heterogeneous control systems.

O
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Field Device Tool (FDT) interface specification —

Part 4: HART communication

1 Scope

This part of IEC 62435 provides information for integrating the HART' protocol into the FDT
interface specification (IEC 62453-1). This PAS neither contains the FDT specification nor
modifies it.

2 Normative references

dated references, only the edition cited applies. For undated &
the referenced document (including any amendments) applig

description

3 Provided data

3.1 Interface IDtmParameter

4 Protocol spesific usage of XML attributes
The following Table 1 shows how general attributes are used with HART devices.

Table 1 — Protocol specific usage of XML attributes

Attribute Description for use in HART

address The address attribute (defined in FDTDataTypesSchema.xml) is not mandatory
for the exposed parameters in the DTMs. But if the address attribute is used
the string must be constructed according to the rules of the semanticld. That
means the attribute ‘semanticld’ is always the same as the attribute ‘address’

busCategory See Clause 5

1 HART ® is the trade name of the a product supplied byHART Communication Foundation. This information is
given for convenience of users of this document and does not constitute an endorsment 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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Attribute Description for use in HART

deviceTypeld The attribute "fdt:DtmDeviceType/@deviceTypeld" must contain the
DeviceTypelD of the supported physical device according to the HCF online
product catalog

manufacturerld Enter manufacturer according to HCF list

semanticld The applicationDomain attribute is: FDT_HART
applicationDomain

The sematicld for HART protocol-related parameter is directly related to the
protocol specification. The definition of the HART 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 de
specification are:

CMDxxRESPONSE_BYTE_0
CMDxxRESPONSE_BYTE_1

subDeviceType

5 Bus categ@

HART protocol is i
XML BusCategory elements:

[©)

ing unique identifier in busCategory attributes within

/\ét{s%tga)ryhement Description

036D1498-m1}§$-8\\9509ﬁ698727089 Support of HART protocol

6 FDT sequence charts

6.1 HART burst mode subscription

A subscription of device initiated data transfer can be requested by sending a
TransactionRequest with SubscribeRequest content (see Figure 1). The Communication
Channel may detect if the device is already in Burst Mode. In HART 5 this can be detected
only when HART Burst frames are received from the device. In HART 6 the Burst mode can
be detected using HART command 105. The Communication Channel answers on a
SubscribeRequest by calling OnTransactionResponse with a SubscribeResponse content. If
HART 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
OnTransactionResponse mechanism. In case 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 TransactionRequest with SubscribeRequest content again
in order to receive Burst messages.
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In order to unsubscribe, the device DTM sends a TransactionRequest with a
UnsubcribeRequest. The Communication Channel answers by calling
OnTransactionResponse with a SubscribeResponse where burstModeDetected value is set to
FALSE. Device DTM will not receive any more Burst information via OnTransactionResponse
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 TransactionRequests
(HART command 109). This is independent of the subscription.

DTM Comm-DTM Device

TransactionRequest()
Subscribe request for device P
initialized transaction mode

A

mm-PTM

eteets burst
frames

[*] BACre
Get information about active
burst mode (subscription mode OnTransactionResponse()

T |, @

N\
Receive_s burst frames vi_a [] OnTransactionResponse
transaction responses without <
requests. \
Transagﬁ/c%%qu t

Unsubscribe request and Device remains
response about concluded in burst mode
device initialized transaction (L \
mode i

k OnTransa tlonﬂeﬁge \>

ode subscription
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7 HARTCommunicationSchema

Used at: IFdtCommunication::ConnectRequest()

IFdtCommunicationEvents2::OnConnectResponse?2()
IFdtCommunication::DisconnectRequest()
IFdtCommunicationEvents::OnDisconnectResponse ()
IFdtCommunication::TransactionRequest()
IFdtCommunicationEvents::OnTransactionResponse()

The XML document contains the address information and the communication™data which are
explained in Table 2.

Table 2 - HARTCommunicationschema - attributes and\elements

Attribute Descrki&\ \ \

address1 Address information according to the HKR{ s\aQ‘&cemm\ \

address2 Address information according toMlcatl&\

address3 Address information according t(( the@RT s}e\cifw

burstFrame Information whe}hgr the I-%T}gép{n}!e ig}a\Buréyame (message or not)

burstModeDetected Indicates whether thesComamunication ha}n/el as detected that the device is
already in burst de. Rhi 's de cted rin subscription request

commandNumber Address |nform ion accor the ART specification
communicationReference M ndatory |dent ier fior a’¢om n link to a device. This identifier is
llo mmubyQic tlon c ponent during the connect. The address
I form ton has ollowing communication calls

delayTime I M|n um d{}\t\mwﬂ_{w{ween two communication calls

deviceStatus Q

deviceTypeld ( \ A\x&%‘s\inforyztion according to the HART specification

IongFrameReq \ Ndr}siinformation according to the HART specification

manufactl?\\ \ Ada}eﬁ'{information according to the HART specification (see table relating to

ANUFACTURER IDENTIFICATION CODES)

preambleCou \ j& 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

primaryMaster 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 contains the
information about the current state of the master

schemaVersion Defines the version of the schema
sequenceTime Period of time in [ms] for the whole sequence
shortAddress Address information according to the HART specification. This value is accessible

via the attribute slaveAddress defined within the DTMParameterSchema.
SlaveAddress is part of the BusInformation structure. These values must be set by
the responsible component as described in clause Nested Communication of
IEC/PAS 62453-1

value Variable for status information

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