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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI) -

Part 109-1: Profiles —
HART® and WirelessHART®

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fo
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e,

nd rdlza 'on comprising

this end and in addition to other activities, IEC publishes International Standards 8 Hications,
Technical Reports, Publicly Available Specifications (PAS) and Guid 6 as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; agy IE ati ammittee interested
in the subject dealt with may participate in this preparatory wo wental and non-
governmental organizations liaising with the IEC also partlmpate id_this™pr IE collaborates closely
with the International Organization for Standardization (ISO) i with>eonditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matfers éxp 98 possible, an international
consensus of opinion on the relevant subjects since e nittee "has representation from all

interested IEC National Committees.

IEC Publications have the form of recom tions i \ and are accepted by IEC National
Committees in that sense. While all reason Q ensyre that the technical content of IEC
Publications is accurate, IEC cannot be held\respopsthle for the way in which they are used or for any
misinterpretation by any end user.

ir natignal and regional publications. Any divergence

between any IEC Publicatiom\and the corresponding nationtgl6r regional publication shall be clearly indicated in

assessment servj ess to IEC marks of conformity. IEC is not responsible for any
services carried’g i

All users should ensufe that edition of this publication
No liability shall a ors, employees, servants or agents including individual experts and
members of its techni I a EC National Committees for any personal injury, property damage or

other damagé \ S soever, whether direct or indirect, or for costs (including legal fees) and

expenses a ising © tion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attentio ative references cited in this publication. Use of the referenced publications is
indispensab application of this publication

IEC 62769-109-1 has been prepared by subcommittee 65E: Devices

and integration in enterprise systems, of IEC technical committee 65: Industrial-process
measurement, control and automation.

The text of this standard is based on the following documents:

CbhV Report on voting
65E/356/CDV 65E/419/RVC

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62769 series, published under the general title Field Device
Integration (FDI), can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

@%
S
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of patents concerning

a) method for the supplying and installation of device-specific functionalities, see Patent
Family DE10357276;

b) method and device for accessing a functional module of automation system, see Patent
Family EP2182418;

c) methods and apparatus to reduce memory requirements for process control system
software applications, see Patent Family US2013232186;

d) extensible device object model, see Patent Family US12/893,680.

IEC takes no position concerning the evidence, validity and scope of

this patent right is registered with IEC. Information may be obktainey from«

a) ABB Research Ltd
Claes Rytoft
Affolterstrasse 4
Zurich, 8050
Switzerland

b) Phoenix Contact GmbH & Co KG
Intellectual Property, Licenses & S

John Dilger, er
301S. 1A
USA

d) Rockwell Auto

1 Allen-Bradl
Mayfield He
USA

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line data bases of
patents relevant to their standards. Users are encouraged to consult the data bases for the
most up to date information concerning patents.
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FIELD DEVICE INTEGRATION (FDI) -

Part 109-1: Profiles —
HART® and WirelessHART®

1 Scope

This part of IEC 62769 specifies an FDI profile of IEC 62769 for IEC 61784-1_CP 9/1
(HART®)1 and IEC 61784-1_CP 9/2 (WirelessHART®)1.

2 Normative references

The following documents, in whole or in part, are normatively re d in ocument and
are indispensable for its application. For dated references, on ited applies. For
undated references, the Ilatest edition of the (including any
amendments) applies.

NOTE |EC 62769-5 is tec

IEC 62769-7, Fie

NOTE |IEC 62769-7 isqte

For the purpe
IEC 62769-4, |IE

this document, the terms and definitions given in IEC 62541-100,
9-5 and IEC 62769-7 apply.

3.2 Abbreviated terms and acronyms

For the purposes of this document, the following abbreviations apply:

CP Communication profile (see IEC 61784-1 or IEC 61784-2)

CPF Communication profile family (see IEC 61784-1 or IEC 61784-2)
EDD Electronic Device Description (see IEC 61804)

EDDL Electronic Device Description Language (see IEC 61804)

FDI Field Device Integration

1 HART and WirelessHART are the trade names of the non-profit consortium HART Communication Foundation,
Austin,Texas, USA. This information is given for the convenience of users of this document and does not constitute an
endorsement by IEC of the trademark holder or any of its products. Compliance does not require use of the trade names.
Use of the trade names requires permission of the trade name holder.
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FSK Frequency-Shift-Keying

HCF HART Communication Foundation

ID Identification

IM Information Model

IP Internet protocol

PDU Protocol data unit

PSK Phase-Shift-Keying

TCP Transmission Control Protocol (see IETF RFC 793)
UDP User Datagram Protocol (see IETF RFC 768)

XML Extended markup language

4 Conventions

4.1 EDDL syntax

4.2 XML syntax

document schema.
Example: <xs:simpl
4.3 Capitalizatjons
The IEC 62769 Qﬁ

specific meaning.

Some of these terms are compound terms such as:

e FDI Communication Servers, or

e Profile Package.

Parameter names or attributes are concatenated to a single term, where the original terms
start in this term with a capital letter such as:

e ProtocolSupportFile, or

e ProtocolType.

Parameter names or attributes can also be constructed by using an underscore character to
concatenate two or more terms such as:

e PROFILE_ID, or
e HART_Network.
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5 Profile for CP 9/1 (HART®) or CP 9/2 (WirelessHART®)

5.1 General

This profile document to the FDI specification in IEC 62769 specifies the protocol specifics
needed for FDI Packages describing FDI Communication Servers, gateways and devices.

5.2 Catalog profile
5.21 Protocol support file

No additional file is required for CP 9/1 or CP 9/2 FDI Device Packages.

5.2.2 CommunicationProfile definition

IEC 62769-4 deflnes a CommunlcatlonProflleT enumeratlon ty e

CommunicationProfile Mn N \

hart_fsk CP 91 devrce type that supports an ASK hy |caI er\(Rngﬁancy-Shift-Keying on a
pair of wires)

hart_psk CP 9/1 device type that supp P K ph sic I lay hase-Shift-Keying on a pair of
wires). Devices suppaqrting quireqd to also nherently support FSK, and
therefore PSK will always be\ys onI in combination with at least FSK.

hart_wirelesshart CP 9/2 device type that support ireless _physical layer (communication between
device and gateway)

hart_ip CP %:I ice/Ayp atsup rts In@t Protocol (these devices support both TCP and
UDP):

hart_rs485 qP\%)@\@e tyRe that s\t&MAA% digital communication.

hart_ir CR 9/1 device\type at\sg?;?rts an Infrared physical layer (designed to be transparent
to €SK masters>inclide ly as information to indicate that the device supports IR

/ébQ ion).
NS

NOTE ltis possible}o’r\a\s\ingk\CP\QQ devics, to support more than one CP.

5.2.3

A Profil Il proyvide the catalog values for profile devices, enabling the FDI Server

to leverage ce description, if a specific one is not available. The definitions in

Table 2 focus oncatalpg content that is vendor independent.

Table 2 — Catalog values for profile devices

Element Attribute Content
PackageType — Profile
DeviceModel — Empty
Manufacturer — Empty

5.24 Protocol version information

IEC 62769-4 defines an element type named InterfaceT for the Catalog XML Schema. The
element type InterfaceT contains an element named Version which is supposed to provide
version information about the applied communication protocol profile. The value has to follow
the IEC 62769-4 defined version information schema defined in element type VersionT.
Subclause 5.2.4 describes how to apply the currently known protocol versions for CP 9/1 or
CP 9/2 entries in the device catalog. The general rule is to use the Universal Revision of the
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protocol for the major version part of VersionT, and the value “0” for the minor version and
build parts. Table 3 shows the Protocol Version Information.

Table 3 — Protocol Version Information

Protocol Version InterfaceT Version value
HART Universal Revision 5 5.0.0
HART Universal Revision 6 6.0.0
HART Universal Revision 7 7.0.0

The Protocol Version defined in a package is provided for informational purposes only,

and shall not be used to determine the compatibility or applicability of a pa%age\toa
device.

N

5.3 Associating a Package with a CP 9/1 device

5.3.1 Device type identification mapping

turer, Model and
tance to an FDI

CP 9/1 device types are uniquely identified by para
DeviceRevision. These parameters are used to associ

Table 4 — Ié\hse\@/%alo

Catalog element \Cﬁ mapping (see 5.4.2)

Manufacturer element of InterfaceT (IEC 6 769- anufacturer

Clause E.11) \ .
tring format “Oxdddd” where dddd is the
anufacturer number in hexadecimal format.

DeviceModel element o terf eT (IE Model

Cl E.11
ause E.11) String format “Oxdddd” where dddd is the
Model number in hexadecimal format.

according to Table 4.

DeviceRevision e%/ nt DeviceRevision

ListOfSupportedDeviceRevisionsK (IEC 62769-4:2015, String format “x.0.0” where x is the

Clause E.21) DeviceRevision in decimal format (no leading
zeros).

revision mapping

Each device t is identified as per 5.3.1. If a package with matching DeviceRevision is not
available, any CP DI package for a corresponding manufacturer and model shall always
be compatible with a field device as long as the device revision of the field device is equal to
or greater than the device revision specified in the FDI package.

5.4 Information Model mapping
5.4.1 ProtocolType definition

Table 5 defines the ProtocolType used to identify CP 9/1 network communications.

Table 5 — ProtocolType HART definition

Attribute Value
BrowseName HART
IsAbstract False
References NodeClass | BrowseName | DataType | TypeDefinition | ModellingRule
Inherits the properties of ProtocolType defined in IEC 62541-100.
| | | | |
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5.4.2 DeviceType mapping

Each device type inherits the properties of DeviceType. The mapping of the inherited
properties from DeviceType is defined in Table 6.

Table 6 — Inherited DeviceType Property mapping

Property Foundation mapping

SerialNumber 3-byte unique ID of a device, returned in bytes 9 to 11 of Command 0 or
Command 11 or Command 21

RevisionCounter 2-byte configuration change counter, returned in bytes 14 and 15 of
Command 0 or Command 11 or Command 21.

-1 (not defined) for HART revision 5 devices (\

Manufacturer For HART revision 7 or higher devices: N

2-byte manufacturer code of a device, return€d in\by{es 1R and 18 o
Command 0 or Command 11 or Command.21.
For HART revision 6 or lower devices:

Most significant byte shall be fixeg/to Oxa Ieast significant byte is
returned in byte 1 of Command 0 onNGom Co and 21

Model 2-byte extended device typg of a devi urned bytes 1 and 2 of
Command 0 or Command {1 or(Cl?mm d 2

DeviceManual Entry text string (not @\Led)

DeviceRevision 1-byte d V|ce vigion of a dev\se), r ned in byte 5 of Command 0 or
Command orXGomman

SoftwareRevision 1-byte sof revision evel f a device, returned in byte 6 of Command 0 or
Command 11 o

HardwareRevision 1-b ar waré\?\egﬂon | Ma device, returned in byte 7 (only 5 most
\i ifica 0 or Command 11 or Command 21

@ Device manuals are exptﬁs»{d %{ttachn(ef\s ()}\Q}\QD/el/lce Package.

inition

As defined in
Information Mod
FunctionalGroup \i jables found in the device type instance. The FunctionalGroup

device representation in the FDI Server hosted

Table 7 — Identification parameters

BrovkeN\ayé DataType Optional/Mandatory
MANUFACTURER_ID Uint16 Mandatory
DEVICE_TYPE UInt16 Mandatory
DEVICE_REVISION Uint8 Mandatory
UNIVERSAL_REVISION Uint8 Optional
SERIAL_NUMBER Uint24 Optional
HARDWARE_REVISION Uint8 Optional
SOFTWARE_REVISION Uint8 Optional
REVISION_COUNTER Uint16 Optional

5.5 Topology elements
5.5.1 ConnectionPoint definition
5.5.1.1 General

CP 9/1 devices can support up to five different ConnectionPoint types that are used for
network communications.
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5.5.1.2 HART_TPS5, HART_TP6, HART_TP7

The ConnectionPoint types HART_TP5, HART_TP6, and HART_TP7 shall be used to identify
CP 9/1 token passing network communication and are defined in Table 8. HART_TPS5,
HART_TP6, and HART_TP7 all contain the same properties, but each provides different
qualification information for some of the properties (described below). The Protocol Version
(UNIVERSAL_REVISION) described in 5.2.3 can be used as an aid to determine which of the
three token passing Connection Point types is the most appropriate. CP 9/1 token passing
communications can be used on a variety of physical layers. FSK, PSK, RS485, and Infrared
physical layer connections shall all use the HART_TP connection type. The ConnectionPoint
types HART_TP5, HART_TP6, and HART_TP7 are subtypes of abstract type
ConnectionPointType defined in IEC 62769-5.

The DevAddr property shall be the long address (5 bytes) for the de
parameter necessary to communicate with the field device.

d is the only

The DevMfg property shall be the 2-byte Manufacturer ID, and
the process of assigning live devices in the scan list to offline

The DevTag property shall be the long tag for HART e6l version 6 or 7 devices. The
DevTag property shall be the tag for pfotocol ve 15 devices. The DevTag property can be

used to help automate the process of e/devices in the scan list to offline
placeholders. HART_TPS t the DevTag to 8 characters in length
HART_TP6 and HART_TR all limit the DevTag to 32 characters in
length.

The DevPoIIAde RolNaddress, and can be used to identify which device
is located at a spe 3 . ¥T_TP5 Connection Points shall be limited to values
between 0 and 15 Yor t Addr property. HART_TP6 Connection Points shall be
limited to valuex be! Q_ an for the DevPollAddr property. HART_TP7 Connection

be used i niyersal revision device connection. For example, if a future HART
universal revision 8 device is encountered, and no HART_TP8 is available in the FDI server,
HART_TP7 will be_compatible and shall be used to connect to the device. If the Protocol
Version (i.e. the Universal Revision) is unknown for any reason, the HART_TP5 Connection
Point can be used, and will be forward compatible to later universal revisions.

Table 8 — ConnectionPointType HART_TP definition

Attribute Value

BrowseName ConnnectionPoint_ HART_TP5 or ConnnectionPoint. HART_TP6 or ConnnectionPoint_ HART_TP7
IsAbstract False

References NodeClass | BrowseName | DataType | TypeDefinition | ModellingRule
Inherits the properties of ConnectionPointType defined in IEC 62769-5.

HasProperty Variable DevAddr Uint40 PropertyType Mandatory
HasProperty Variable DevMfg Uint16 PropertyType Optional
HasProperty Variable DevType Uint16 PropertyType Optional
HasProperty Variable DevRev Uint16 PropertyType Optional
HasProperty Variable DevTag String PropertyType Optional
HasProperty Variable DevPollAddr UiInt8 PropertyType Optional
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