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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 52-90: Communication implementation
for common language infrastructure —
tEC 61784 CPF9

FOREWORD

1) [The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri$ing
bll national electrotechnical committees (IEC National Committees). The object of ,IEC is to pronpote
nternational co-operation on all questions concerning standardization in the electrical and”électronic fields| To
his end and in addition to other activities, IEC publishes International Standards, ,Technical Specificatipns,
fechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as f{IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interegted
n the subject dealt with may participate in this preparatory work. International, governmental and rnon-
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clogely
vith the International Organization for Standardization (ISO) in accordance with conditions determined by
hgreement between the two organizations.

2) [The formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an internatipnal
Consensus of opinion on the relevant subjects since each technical”committee has representation fron] all
nterested IEC National Committees.

3) |EC Publications have the form of recommendations for interhational use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are\made to ensure that the technical content of [[EC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for [any
misinterpretation by any end user.

4) |n order to promote international uniformity, IEC_ National Committees undertake to apply IEC Publicatjons
ransparently to the maximum extent possiblesit-their national and regional publications. Any diverggnce
between any |IEC Publication and the corresponding national or regional publication shall be clearly indicateld in
he latter.

5) |EC itself does not provide any attestation”of conformity. Independent certification bodies provide conformity
bssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for|any
Gervices carried out by independent Gertification bodies.

6) All users should ensure that they'have the latest edition of this publication.

7) No liability shall attach to IEC jor its directors, employees, servants or agents including individual experts [and
members of its technical committees and IEC National Committees for any personal injury, property damagg or
bther damage of any «nature whatsoever, whether direct or indirect, or for costs (including legal fees) [and
bxpenses arising out™of the publication, use of, or reliance upon, this IEC Publication or any other |IEC
Publications.

8) HAttention is drawn‘to the Normative references cited in this publication. Use of the referenced publications is
ndispensabl€)for the correct application of this publication.

9) Attention is _drawn to the possibility that some of the elements of this IEC Publication may be the subjeqt of
patent.fights. IEC shall not be held responsible for identifying any or all such patent rights.

d_m a
&

Th aln-task—g echnicalco s1g etnternational-Standards- nevef, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 62453-52-90, which is a technical report, has been prepared by subcommittee 65E:
Devices and integration in enterprise systems, of IEC technical committee 65: Industrial-
process measurement, control and automation.

Each part of the IEC 62453-52-xy series is intended to be read in conjunction with its
corresponding part in the IEC 62453-3xy series. This document corresponds to
IEC 62453-309.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
65E/440/DTR 65E/514/RVC

Full information on the voting for the approval of this technical report can be found in the

rep

Thi

ort on voting indicated in the above table.

The list of all parts of the IEC 62453 series, under the general title Field device tool, (FI

inte

The¢ committee has decided that the contents of this document will remain unchanged until

s document-has-been-drafted-in-accordance-with-the ISOUEC nirnr\ﬁ\/nc, Part 2.

rface specification, can be found on the IEC website.

DT)

the

stapility date indicated on the IEC website under "http://webstore.iec.ch” inythe data related to

the| specific document. At this date, the document will be

e |reconfirmed,

e |withdrawn,

e |replaced by a revised edition, or

e |amended.

A Hilingual version of this publication may be issued,at{a later date.
IMPORTANT - The 'colour inside' logo‘on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Uséers should therefore print this document using|a
cqlour printer.
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INTRODUCTION

This part of IEC 62453 is an interface specification for developers of Field Device Tool (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 need to interoperate
seamlessly.

With the integration of fieldbuses 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
thefe tools into higher-level system-wide planning or engineering tools. In particular, for yise
in ¢xtensive and heterogeneous control systems, typically in the area of the process indusiry,
the] unambiguous definition of engineering interfaces that are easy to use forcall those
invplved is of great importance.

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

Figure 1 shows how this part of the IEC TR 62453-52-xy series is aligned in the structure of
the| IEC 62453 series.

Part 62453-52-90
implementation
for common
language
infrastructure —
TEC 61784 CPF 9

IEC

Figure 1 — Part 52-90 of the IEC 62453 series
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FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 52-90: Communication implementation
for common language infrastructure —
IEC 61784 CPF 9

~Scope

s part of the IEC 62453-52-xy series, which is a Technical Report, provides information

cification (IEC TR 62453-42).

EC 62453-309.

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

Normative references

for

grating the HART®"' technology into the CLI-based implementation of FDT -interface

s part of IEC 62453 specifies implementation of communication and other services based

The¢ following documents are referred to in the textdnm such a way that some or all of their
content constitutes requirements of this document. )For dated references, only the editlion
citgd applies. For undated references, the latest.edition of the referenced document (includling
any amendments) applies.

IEG 61784-1:2014, Industrial communication networks — Profiles — Part 1: Fieldbus profiles
IEQ 62453-1:2016, Field device tooN(FDT) interface specification — Part 1: Overview and
guidance

IEG 62453-2:2016, Field device tool (FDT) interface specification — Part 2: Concepts and
defailed description

IEG TR 62453-42:2016;, Field device tool (FDT) interface specification — Part 42: Object model
intggration profile'—=)Common language infrastructure

IEG 62453-309:2016, Field device tool (FDT) interface specification - Part 309:
Communication profile integration — IEC 61784 CPF 9

3

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62453-1,
IEC 62453-2, IEC TR 62453-42 and IEC 62453-309 apply.

1

HART ® is the trade name of a product supplied by HART Communication Foundation. This information is gi

ven

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

3.2

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

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

Symbols and abbreviated terms

For the purposes of this document, the symbols and abbreviations given in IEC 62453-1,
IEC 62453-2, IEC 62453-309, and IEC TR 62453-42 apply.

3.3
3.3

Th
Cl

3.3

Conventions
1 Datatype names and references to datatypes

conventions for naming and referencing of datatypes are explained in IEG,62453-2:20
use A.1.

2 Vocabulary for requirements

The following expressions are used when specifying requirements;

Uspge of “shall” or “mandatory” No exceptions allowed.

Uspge of “should” or “recommended” Strong reconfmendation. It may make ser
in special exceptional cases to differ fr
the described behaviour.

Uspge of “can” or “optional” Fdnetion or behaviour may be provid
depending on defined conditions.

3.313 Use of UML

Figures in this document are using UMLshotation as defined in Annex A of IEC 62453-1:201

4 | Bus category

IEG 61784 CPF 9 protocol” js identified in the attribute busCategory of the BusCateg

element by the identifiers, as specified in IEC 62453-309.

5 | Access to instance and device data

5.1 General

Used at'interfaces:

ory

HastanceDatg

IDeviceData

These interfaces shall provide access to at least all parameters defined in IEC 62453-309.

5.2

10 signals provided by DTM

A DTM shall provide 10 signal information of the device using the IProcessData interface.

To provide all information required to access the output signal information the DTM shall

pro

vide the information shown in Table 1 within its HartlOSignallnfo.
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Table 1 — Output signal info within 10Signalinfo / HartlOSignalinfo

Attribute Description
Name Name of the 10 signal
Range Reference to the variables providing range information
Unit Reference to an enumeration variable describing the
unit information
DeviceVariableAssignment Constant enumeration value that can take following
values
uhassigned—TFhe—10O signal—is—not chignnrl to
dynamic variable and can only be accessedAsihg
the indexed approach (reading device variables)
— PV: 10 signal assigned to the PV dynaniic variablle
— SV: 10 signal assigned to the SV dynamic variablle
— TV: 10 signal assigned to the TWdynamic variable
— QV: 10 signal assigned to the QV dynamic varialyle
DgviceVariableCode Constant that specifies the deyice specific variable
code (see [7]2 Table 34)~Because of compatibility
reasons to other FDT yersions (e.g.
IEC TR 62453-41), this variable could be set to the
value 252 that stands.for “unknown”.
5.3] Data interfaces
5.3{1 General

Within HART, several command sets are defined. As part of the command set definiti

HA
sta
acq
def

Al
shg
ad(
the
Fig

5.3
For

IIns
FD

RT provides a precise naming convention ‘that is documented within the sources of

ording to the HART naming convention. For backward compatibility, the semantic IDs
ned in previous versions of FDT should also be provided by the DTM.

uld provide all device data,related to Common Practice Commandslf the device supp¢
itional command sets, tike*device family profiles, those data should also be exported u
naming convention as defined in the HART EDD libraries and as shown in Figure 2
ure 3.

2 Mapping HART datatypes to FDT datatypes

tanceData, all data from the device shall be converted into datatypes that are commor
. The mapping of basic datatypes is defined in Table 2.

on,
the

hdard EDD libraries. The data provided-\by the access data interfaces should be naned

as

DTM shall provide all device "data that is related to the set of Universal Commands and

rts
ing
nd

a better<usability of data provided by the data access interfaces IDeviceData and

to

2

Figures in square brackets refer to the Bibliography.
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Table 2 — Mapping of basic datatypes

-11 =

HART Datatypes FDT datatype IEC datatype
Packed ASCII (see [10] 5.1.1) String STRING
ISO Latin-1 (see [10] 5.1.2) String STRING
Dates (see [10] 5.2) DateTime DATE_AND_TIME
Time (see [10] 5.3) ULong (1/32 ms since ULINT (1/32 ms since
midnight) midnight)
Single Precision Floating Point (see [10] 5.4) float REAL
Dduble Precision Floating Point (see [10] 5.4) double LREAL
1-4 Byte Unsigned Integer (see [10] 5.5) Uint UDINT
5-8 Byte Unsigned Integer (see [10] 5.5) ULong ULINT
1-4 Byte Unsigned Integer (see [10] 5.5) Ulnt UDINT
5-8 Byte Unsigned Integer (see [10] 5.5) ULong ULINT
1-4 Byte Enumerated (see [10] 5.7.1) Uint UDINT
5-8 Byte Enumerated (see [10] 5. 7.1) ULong ULINT
1-4 Byte Bit Fields (see [10] 5.7.2) Uint UDINT
5-§ Byte Bit Fields (see [10] 5.7.2) ULong ULINT
HCJF standardized the access to device specific datausing structures with the standard EPD
import libraries for HART. The structure uses ARRAYyand COLLECTION constructs that shall
be [reused when exposing data within FDT in IDeviceData and linstanceData interfaces with
elements of type StructDataGroup.
WHhen converting a COLLECTION into a StructDataGroup, the Dataltems shall be identical to
the] COLLECTION members with:
Dataltem Name = COLLECTIONanember identifier
Dataltem Label = COLLECTION"member label
WHhen converting an ARRAY.\into a StructDataGroup, the Dataltem shall be identical to the
ARRAY element with:
Dataltem Name 7ARRAY element index as string
Dataltem Labeh=' ARRAY element label
Anlexample-far-such a structure is presented in Figure 2 and Figure 3.
5.3|3 Semanticinfo
Th SUIIIGIIt;U:IIfU fUI ::ART plutuuul lU:atUd palalllctclb ;0 dilUUt:y IU:Gth tU thU I.JIUt CO|

specification. The definition of the HART commands is the base for the parameter address

information

which shall be used in the properties

ParameterWriteAddress and Semanticld of the Semanticlnfo datatype.

The syntax of the parameter address information is as follows:

CMD<x>[Q(<r>)]B<y>B<z>L<n>

The [Q(<r>)] portion only is required to define request data.

For description of the attributes, please view Table 3.

ParameterReadAddress,
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Table 3 — Semanticinfo attributes description

Attribute Datatype Description
<x> decimal integer command number in the range of 0 to 255
<r> hex-string request data bytes
<y> decimal integer index of the start byte in the response data section (start index = 0)
<z> decimal integer index of the start bit in the byte referenced by <y>
<n> decimal integer length of the value in bits
Acg¢ording to 6.4, commands with extended command number shall be described ‘usjing

‘CNMD31Q<r>...” wherein the first two byte of the request data section shall contain

ext

Th
Ta

5.3
5.3

Usi
par
exl

Ba
cor
ver
var
de

Va

def

ended command number.

property Semanticinfo.ApplicationDomain shall contain ‘FDT_HART’ for, all parameters
le 4 and Table 5.
4 Data exposure using IDeviceData and linstanceData interfaces
4.1 Export of basic device parameters
ng the HART datatype mapping rules introduced in the{preceding sections basic deV

ameters defined within the Universal and Common. Practice Command sets can
orted.

bic parameters that are not accessed using index information in the request part should
hpatibility reasons provide additionally the.Semanticinfo information specified in previ
sions of FDT. Variables are identified bystheir standard identifier in HART. In Table 4,
ables are listed that shall be exportedsin‘the related data interfaces when supported by
ice. HART identifier shall be assigned to the property Data.ld.

iables with identifiers starting with “PV.”, "SV.”, "TV.” and "QV.” shall be seen as short ¢
ariables that shall be available too, using the structured exposure of device variables
nedin 5.3.4.2.1.
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all
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Table 4 — Basic Variables exported in IDeviceData and linstanceData interfaces

Identifier Semanticinfo Description

device_type CMDOB1BOL16 Expanded Device Type (see [7], subsection 5.1 and [5],
section 6).
NOTE The information from CMDO is also available
via IHardwareldentification interface.

request_preambles CMDO0OB3BOLS8 Minimum number of Preambles required for the request
message from the Master to the Slave. This number
includes the two preambles used in asynchronous
Physicar Cayers (arong with the Delmiter) to detect the
start of message.

unjversal_revision CMDO0B4BOL8 HART Protocol Major Revision Number implemented py
this device. For HART Revision 7, this value shall be
the number 7.

trgnsmitter_revision CMDO0B5BOL8 Device Revision Level (refer to the HCF, Command
Summary Specification)

software_revision CMDO0B6BOLS8 Software Revision Level of thisydevice. Levels 254 ard
255 are reserved.

hardware_revision CMDOB7B3L5 (Most Significant 5 Bits) Hardware Revision Level of
the electronics in this‘particular device. Does Not
Necessarily Trace Individual Component Changes.
Level 31 is Resefved.

phlysical_signaling_code CMDOB7BOL3 (Least Significant’ 3 Bits) Physical Signaling Code (sdge
[7], subsection 5.10)

deyice_flags CMDO0B8BOL8 Flags_(s€e [7], subsection 5.11)

depice_id CMDO0B9BO0L24 Device’ID. This number shall be different for every
device manufactured with a given Device Type.

regponse_preambles CMDO0B12B0OL8 Minimum number of preambles to be sent with the
response message from the slave to the master.

max_num_device_variables CMDO0B13BQL8 Maximum Number of Device Variables. This indicates
the last Device Variable code that a host application
should expect to be found in the field device (e.g.,
when identifying the Device Variables using Command
54).

copfig_change_counter CMD0B14B0OL16 Configuration Change Counter

exfended_fld_device_status CMDO0B16B0OL8 Extended Field Device Status (see [7], subsection
5.17)

manufacturer_id CMDO0B17B0OL16 Manufacturer Identification Code (see [7], subsection
5.8)

private_label_distributor CMDO0B19B0OL16 Private Label Distributor Code (see [7], subsection 5.8)

depice_profile CMDO0B21B0OL8 Device Profile (see [7], subsection 5.57)

pojling_address CMD7B0BOLS8 Polling Address of Device (refer to [13], subsection
5.3.4)

logp “\cdrrent_mode CMD7B1B0OLS8 Loop Current Mode (see [7], subsection 5.16)

message CMD12B0OBO0OL192 | Message

tag CMD13B0B0L48 Tag

descriptor CMD13B6B0L96 Descriptor

date CMD13B18B0L24 | Date Code

PV.SENSOR_SERIAL_NUMBER | CMD14B0BO0OL24 Transducer Serial Number

PV.DIGITAL_UNITS CMD14B3B0L8 Transducer Limits and Minimum Span Units Code
(refer to [7], subsection 5.2)

PV.UPPER_SENSOR_LIMIT CMD14B4B0L32 Upper Transducer Limit

PV.LOWER_SENSOR_LIMIT CMD14B8B0OL32 Lower Transducer Limit

PV.MINIMUM_SPAN CMD14B12B0OL32 | Minimum Span
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Identifier Semanticinfo Description

PV.ALARM_CODE CMD15B0BOL8 PV Alarm Selection Code (see [7], subsection 5.6). The
Alarm Selection Code indicates the action taken by the
device under error conditions. For transmitters, the
code indicates the action taken by the Loop Current.
For Actuators, the action taken by the positioner is
indicated.

PV.TRANSFER_FUNCTION CMD15B1B0OL8 PV Transfer Function Code (see [7], subsection 5.3).
The Transfer Function Code shall return "0", Linear, if
transfer functions are not supported by the device.

PV.RANGE UNITS CMD15B2B0L8 PV Upper and Lower Range Values Units Code (refer
to [7], subsection 5.2)

P\{.UPPER_RANGE_VALUE CMD15B3B0L32 PV Upper Range Value

P\{.LOWER_RANGE_VALUE CMD15B7B0L32 PV Lower Range Value

PV.DAMPING_VALUE CMD15B11B0L32 | PV Damping Value (units of seconds)

wrjte_protect CMD15B15B0L8 Write Protect Code (see [7], subsection’5.7). The Write
Protect Code shall return "251", Nohe, when write
protect is not implemented by _ardevice.

P.ANALOG_CHANNEL_FLAGS | CMD15B17B0OL8 PV Analog Channel Flags-(see [7], subsection 5.26)

finpl_assembly_number CMD16B0BO0OL24 Final Assembly Number,

longTag CMD20B0B0L256 | Long Tag

PV.DIGITAL_UNITS CMD1B0OBOL8 Primary Variable Units (refer to [7], subsection 5.2)

SV{.DIGITAL_UNITS CMD3B9BO0OLS8 Secondary\ariable Units Code (refer to [7], subsectipn
5.2)

TV.DIGITAL_UNITS CMD3B14B0L8 Tertiary Variable Units Code (refer to [7], subsection
5.2)

QVY.DIGITAL_UNITS CMD3B19B0OL8 Quaternary Variable Units Code (refer to [7],
subsection 5.2)

P\.CLASSIFICATION CMD8B0OBOLS Primary Variable Classification (refer to [7], subsectign
5.21)

SV.CLASSIFICATION CMD8BHMBOL8 Secondary Variable Classification (refer to [7],
subsection 5.21)

TV.CLASSIFICATION CMD8B2BOL8 Tertiary Variable Classification (refer to [7], subsectign
5.21)

QVY.CLASSIFICATION CMD8B3BOLS8 Quaternary Variable Classification (refer to [7],
subsection 5.21)

logk_device_status_code CMD76B0BOL8 Lock Status (see HCF Common Table 25, Lock Devige
Status)

lagt_clock_date, CMD90B8B0L24 Date clock last set

lagt_clock_time CMD90B11B0OL32 | Time clock last set

redl_timeSclock_flag CMD90B15B0L8 RTC Flags (refer to [7], subsection 5.42)

Table 4 contains data that can also be read via other interfaces. In this case, the DTM shall
take care about the consistency of the data. E.g. the variables which are related to CMDO
shall be identical to the HartDeviceScanlInfo data, which can be read via the IHardwareScan

interface.

Table 5 lists all basic device variables that shall be exported only within IDeviceData interface

if supported by the device.
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Table 5 — Basic Variables exported only in IDeviceData interface

Identifier

Semantic Info

Description

device_status

-/-

Device status information transferred with each reply. Due to the

(empty) fact that device_status is accessible by standard means in each
transaction, the semantic info is empty

PV.DIGITAL_VALUE CMD1B1B0OL32 Primary Variable
PV.ANALOG_VALUE CMD2B0B0OL32 Primary Variable Loop Current (units of milli amperes)
PV.PERCENT_RANGE CMD2B4B0L32 Primary Variable Percent of Range (units of percent)
P\[.DIGITAL_VALUE CMD3B5BUL32Z Primary variable
S\{.DIGITAL_VALUE CMD3B10B0L32 Secondary Variable
TV.DIGITAL_VALUE CMD3B15B0L32 Tertiary Variable
QVY.DIGITAL_VALUE CMD3B20B0L32 Quaternary Variable
cufrent_date CMD90B0OB0OL32 Current Date
cufrent_time CMD90B4B0L32 Current Time of Day

5.314.2 Export of structural information

5.314.2.1 Device variables

Beside of the dynamic characteristics of dynamic variables, there exists data in the deVice
that is related to the dynamic variable (e.g. range nformation, linearization functions),| In
HART, several categories of such data information{are defined and standardized means pre
avgilable that allow to document such relationships in a way that a client can access and
analyze the structure without device specific knowledge. This information shall be exported in
the| IDeviceData and linstanceData interfaces™using StructDataGroup elements as mentioned

in $.3.2.

The DTM shall expose information in the structure as shown in Figure 2 and Figure 3.
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;StructDataGroup The name of the item shall
DeviceD: 1s[] equal to the index of the

Name : string = "device_variables* correspnding device variable.
Label : string = "Device Variables"

Label : string = "Device Variable 1"

Dataltemsf] :StructDataGroup

Name : string = "DEVICE_VARIABLE"
Label : string = "Device Variable 1"

: Data

Dataltems]] Id : string = "“DV1.DIGITAL_VALUE"
Name : string = “DIGITAL_VALUE"
Label : string = “Digital Value*

+UnitData

Dataltemsf] Id : string = “DVA1.DIGITAL_UNITS*
Name : string = “DIGITAL_UNITS*
Label : string = “Digital Units"

iData

Dataltems]]

Id : string = “DV1.MINIMUM ‘SPAN:
Name : string = “MINIMUM, SPAN"
Label : string = “Minimun Span*

Dataltems][]

iStructDataGroup

Name : string = "RANGES?,
Label : string = "Rariges 1"

:Data

Id : string = "DV1.TRANSFER_FUNCTION"
Name : string = “TRANSFER_FUNCTION*
Label : string = “Transfer Function”

:RangeData

Dataltems] Id : string = ,DV1.UPPER_RANGE_VALUE"
Name : string = "UPPER_RANGE_VALUE"
Label : string = "Upper Range"

RangeType : enum = UpperRange

:RangeData

Dataltems]] Id : string = ,DV1.LOWER_RANGE_VALUE"
Name : string = "LOWER_RANGE_VALUE"
Label : string = "Lower Range"

RangeType : enum = LowerRange

[

Y This item should be provi

Dataltems{] StructDataG if an analog output is
iStructDataGroup =~ = Q| . N I
assigned to this Device

Variable

Name : string = "DAQ"

Label : string = "DAQ"

iData

Dataltems][]

Id : string = “DV1.ANALOG_VALUE*
Name : string = “ANALOG_VALUE*
Label : string = "Analog Value"

:Data

Dataltems][]

Id : string = “DV1.ALARM_CODE “
Name : string = “ALARM_CODE *“
Label : string = "Alarm Code"

iData

Dataltems[]

Id : string = “DV1.ANALOG_CHANNEL_FLAGS"
Name : string = "ANALOG_CHANNEL_FLAGS"
Label : string = “Analog Channel Flags"

[ 4

[ 4
:StructDataGroup ®

Dataltems[]

Name : string = "5"
Label : string = "Dynamic Variable 5"

: IEC

Figure 2 — Structural information for device variables
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:Datalnfo

:iStructDataGroup

DeviceDataltems|[]

Name : string = "dynamic_variable_assignments* Data item provides the
Label : string = "Dynamic Variable Assignments" .
corresponding value of HA

RT

ST Command 50
: Data -
Dataltems{] Id : string = “PV.DYNAMIC_VARIABLE_ASSIGNMENT* //
Name : string = “PV.DYNAMIC_VARIABLE_ASSIGNMENT* P

Label : string = “PV Dynamic Variable assignment* e

Fuflure changes to the structure shall be reflected similarly.

5.3
HA

To
is i
of

like

:Data

Dataltems]] Id : string = “SV.DYNAMIC_VARIABLE_ASSIGNMENT*
Name : string = “SV.DYNAMIC_VARIABLE_ASSIGNMENT*
Label : string = “SV Dynamic Variable assignment*

Figure 3 — Structural information for dynamic variables

4.2.2 Device specific status

RT supports two types of status information:

device status

that describe the state of the device.

This status is already exposed in IDeviceData with variable “device_status”.

additional device status

This status information containsdevice specific information. Usually it is presented

variable.

IEC

This status is communicated with the response 'of each command and contains some flags

in

HART command 48 when thec“additional status available” flag is set in the device_status

expose additional deviCe status information via the IDeviceData interface a new identi
htroduced here. The data is exposed with DataGroup “additional_device_status”. Elem
his data group are-references to variables that contain device specific status informa
shown in Figure.4..

ier
nts
ion
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:Datalnfo
Dataltems[] :StructDataGroup
Name : string = "additional_device_status” _ .
Data item provides the
corresponding value of HART
:Data b | Command 48
Dataltems[] Id : string = “Device_Specific_Status® The data should be modeled as
Name : string = “Device_Specific_Status'’ . .
BitEnumeration
7
: Data -
.///
Dataltems(] Id : string = “Extended_Device_Status*
Name : string = “Extended_Device_Status“
: Data /
Dataltems(] Id : string = “Device_Operating_Mode"
Name : string = “Device_Operating_Mode"
[ 4
[ 4
[ ]
Dataltems[] Data
Id : string = “device_status*
Name : string = “device_status*
[ 4
[ 4
[

IEC

Figure 4 — Structural information for'extended device status

Semanticinfo information shall be provided for allvariables referenced in this group, allowing
external tools to request status information without instantiation of the DTM.

5.314.2.3 Extended burst and event information
HART 7 introduced new features~in burst information including event notification. Dpata
Prdpagation using these new burst and event management can be configured with standprd

mepns as defined by HART. The content of burst messages (especially for sub devices) ¢an
be pvaluated using the exported structural information as presented in the preceding sectiops.

Support of this new handling is not defined in this document. It is open to the DTM developer
to ¢éxport additional information with the means introduced above.

6 | Protocal'specific behaviour

6.1 Support of burst mode

Su bpart for burst mode defined in |IEC 62453-309:2016 _6 2 shall he implemented as follaws.
A subscription of device initiated data transfer can be requested by calling
ISubscription::<SubscriptionInitialization()>. 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 version 6 or later the burst mode can be
detected using HART command 105. If HART Burst frames are received, the device is in burst
mode and BurstModeDetected property of HartSubscribeResponse is set to TRUE. This
means that device DTM will start to receive burst messages via SubscriptionCallback
mechanism. In case that no burst messages were received, BurstModeDetected property is
set to FALSE. It is up to the device DTM to set the device into burst mode. Then the device
DTM may call ISubscription::<Subscriptionlnitialization()> again in order to receive burst
messages.
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In order to unsubscribe, the device DTM calls ISubscription::<SubscriptionTermination()>.
Device DTM will not receive any more burst information via SubscriptionCallback 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.

The sequence is described in Figure 5.

sd : Device-initiated data transfer)

Parent : Parent :
: Device DTM Communication Communication : Device,
ChannelProxy Channel

| | 1

1 get Subscription interface get Subscription interface

> <Subscriptionlnitialization()>

<Subscriptionlnitialization()>

|
|
[
|

tart watching for
HART Burst Frames

HART Burst Frame

Generate

SubscriptionCaflbask(transactionResponse) HartTransactionResponse

1
SubscriptionCallback(transactionResponse) J
<

> <SubscriptionTermination()>
top watching for

<SubscriptionTermination()> execution results HART Burst Frames

<SubscriptionTermination()>

<SubscriptionTermination()> execution results

IEC
Figure 5 — Device-initiated data transfer with burst mode

6.2l Devicesaddressing

DTMs shall*'support device addressing as defined in IEC 62453-309:2016, 6.3.

6.3l ~Supportof scanning

DTMs shall support the IScanning interface.

6.4 Support of extended command numbers

DTMs shall support the extended command numbers as defined in IEC 62453-309:2016, 6.4.

6.5 Support for handling of communication failures and time-outs

DTMs shall support the handling of communication failures and time-outs as defined in
IEC 62453-309:2016, 6.5.
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Support for handling of Delayed Responses

DTMs shall support the handling of Delayed Responses as defined in IEC 62453-309:2016,

6.6

6.7

Support for topologies with mixed HART protocols

DTMs shall support topologies with mixed HART protocols as defined in IEC 62453-309:2016,

6.7

The=irmof ot | ot hod-\at sctdEhitd)is:

6.8

DT
IEQ

6.9
DT

6.1
6.1

HA
oVve

that a HART Network contains a gateway device which connects nodes supporting differ

phy
con

An
HA

It i
No
cor

protocol «de€s not restrict the possibility of such Transparent Gateways/Converters in

net

If no correlation can be found in the specific bus categories, the parent DTM shall~ans
the EndValidateAddChild() call with FALSE.

If a correlation can be found, the EndValidateAddChild() call shall be answered W

the Child DTM.
Support for nested communication with multiple gateways

Ms shall support nested communication with multiple,{gateways as defined
62453-309:2016, 6.8.

Support for topologies with WirelessHART
Ms shall support topologies with WirelessHART as<defined in IEC 62453-309, 6.9.

0 Transparent gateways

0.1 General

r 485, HART over Infrared, etc. Be€ause of this range of physical layers, it can be poss

sical layers. One example forisuch gateway device is the Wireless Adapter which alld
necting HART FSK devices\in a WirelessHART network.

pther example for such gateway device is a HART Infrared Adapter, which may conneg
RT FSK device to a HART Infrared Network.

5 possible that-some adapters appear to be transparent, i.e. they do not act as HA
les on thenetwork. They act as physical layer adapter, impersonating the device they

work.

TRUE. During the ChildAdded() call, the parent DTM sets the ActiveProtocols property i

ver

th

RT supports various types of physical layers like HART FSK, HART over Ethernet, HART

ble
ent
ws

RT
are

nected toy,“Although, currently there are no Transparent Gateways in the market, the HART

the

IEC TR 62453-42 requires that such transparent gateways/adapters are represented by a
DTM.

With the definition of new protocol Ids for each of the HART types in order to create a
topology, it is required that DTMs are available for each of the participating nodes in the

HA

RT network.

The following scenarios explain the behaviour of such gateway devices in a FDT Topology.

6.1

0.2 Scenario 1 — Manual topology creation

During manual topology creation, the HART Infrared Communication DTM only supports
HART IR DTMs to be added to the topology. In this case, to add a HART FSK DTM to the
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Topology, there shall be a Gateway DTM (HART Infrared to HART FSK DTM), though, the
adapter is transparent.

It is mandatory that every participating node in the physical network shall have a DTM
available. Without this, it is not possible to create a valid topology.

6.10.3 Scenario 2 - Topology scan and add

In case of scan topology, the Communication DTM may not detect the adapter (as it is
transparent), and hence the scan result will not return the adapter. Instead, the scan result
cortains the HART FSK Device. However, the HART FSK device cannot be added to the

topplogy due to different Protocol Ids.

In guch scenario, unless the adapter acts as a HART node in the network, it is not possiblg to
crepte the network topology.

7 | Protocol specific usage of general datatypes
Table 6 shows how general datatypes are used with IEC 61784 CPF'Q@devices.

Table 6 — Protocol specific usage of general datatypes

Attribute K\v Description for use
fa
Prptocolld See IEC 62453-309:2016, Table 1
PhysicalLayer See [EC 62453-309:2016, Table 2
ApplicationDomain/ The application Domain is FDT_HART
Sgmanticld The Semanticld shall be built as described in 5.3.3.

8 | Protocol specific common datatypes

8.1 HartDeviceAddress datatype

Figure 6 and Table 7 describe the datatype for addressing information used with protocol| ID

HART_Basic, HART_FSK, HART_Wireless, HART_RS485 and HART _Infrared.

ProtocolDeviceAddress

HartDeviceAddress

1
LongAddress
HartLongAddress

1

IEC

Used in:
INetworkData::GetAddressiInfo()
INetworkData::SetDeviceAddress()
ICommunication::BeginConnect()
ICommunication::EndConnect()
IScanning::EndScanRequest()

Figure 6 — HartDeviceAddress datatype
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Table 7 — HartDeviceAddress datatype

Property

Description

ShortAddress

This property is intended to store the short address (see
CMD#0) information.

AddressingMode

With this property the parent DTM defines which address
property shall be used for the connection.

The possible values of this enumeration are:
— ShortAddress

— ShortTag

— LongTag
— LongAddress

LongTag

This property is intended to store the LongTag (see CMD#20)
information.

ShortTag

This property has stored the Tag (see CMD#13).

LongAddress

Long frame address information according to the HART.
specification (see Table 13)

8.2l HartDevicelpAddress

Figure 7 and Table 8 describe the datatype derived from«HartDeviceAddress with additio
address information for HART TCP and UDP devices (Used with Protocol ID HART_IP).

datatype

ProtocolDeviceAddress

HartDeviceAddress

HartDevicelpAddress

Used/in:

LongAddress

HartLongAddress
1

IEC

Ithur\rl NData--CAtAdAr
C \>avy)

VWV OTKOData ottty

INetworkData::SetDeviceAddress()
ICommunication::BeginConnect()
ICommunication::EndConnect()
IScanning::EndScanRequest()

Figure 7 — HartDevicelpAddress datatype

nal
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Table 8 — HartDevicelpAddress datatype

Property

Description

ShortAddress

(Inherited from HartDeviceAddress

AddressingMode

)
(Inherited from HartDeviceAddress)
)
)

LongTag (Inherited from HartDeviceAddress

ShortTag (Inherited from HartDeviceAddress

IpAddress This property stores a host name or an IP address
conformant to IPv4 or IPv6 standard.

Part [Optional] This property stores the port number.

LopgAddress Long frame address information according to.the

HART specification (see Table 13)0

8.3] HartDeviceWirelessAddress datatype

Figure 8 and Table 9 describe the datatype derived from HartDeviceAddress with additio

address information for HART Wireless devices (Used with Protocol {B,[HART_Wireless).

ProtocolDeviceAddress

HartDeviceAddress

HartDeviceWirelessAddress

Used in:

LongAddress

INdtworkData::GetAddressinfo()
INgtworkDatai:SetDeviceAddress()
ICdmmunieation::BeginConnect()
ICdmmunication::EndConnect()

|SCa.n.nm.g;EnHQnanDQQ| |oef()

HartLongAddress
1

IEC

nal

Figure 8 — HartDeviceWirelessAddress datatype
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Table 9 — HartDeviceWirelessAddress datatype

Property Description
ShortAddress (Inherited from HartDeviceAddress)
AddressingMode (Inherited from HartDeviceAddress)
LongTag (Inherited from HartDeviceAddress)
ShortTag (Inherited from HartDeviceAddress)
NetworkID [Optional] This property stores the Network ID for a HART Wireless network.
LopgAddress Lorgframe—addressinformationaccordingto-the HARTspecification{seeTable 43—

9 | Network management datatypes

Th¢ data needed for management of the network are exposed by the Device DTM in the
INdtworkData interface as HartNetworkData (see Figure 9).

ProtocolNetworkData

HartNetworkData

IEC

Used in:
INgtworkData::GetNetworkDatalnfo()
Figure 9 — HartNetworkData datatype

Table 10 describes the HART specific network data. This data is read only.

Table 10 — HartNetworkData datatype

Attribute o ’V Description
HgrtRevision This property will be used as a informative constant that documents the HART major
revision as communicated in CMD#O0.

PdllingAddressRange | This property describes the range of the polling address.

10| Communication datatypes

10.1 General

The datatypes contain the address information and the communication data required to
execute the respective request or to transport the response information.

10.2 HartConnectRequest datatype

The structure of the datatype HartConnectRequest is shown in Figure 10.
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Used in:

ICd

ConnectRequest
HartConnectRequest
1 Address
HartDeviceAddress
U
1
LongAddress
HartLongAddress
1
IEC

mmunication::BeginConnect()

Figure 10 — HartConnectRequest datatype

The properties of the datatype are described in Table 11.

Table 11 — HartConnectRequest datatype

Property a‘(cription
Address In order to establish a connection the/DTM shall provide address information of the
HART Device (see Table 10).
Prptocolld Unique identifier of the HART-protocol
SystemTag Unique identification of DM within the Frame Application
PreambleCount [Optional] Provides_aAint for the communication component about the number of

preambles, required"by the device type.

PrlmaryMaster [Optional] Provides a hint for a communication component that a DTM requires
communication as primary or secondary master.
LopgAddress Long frame address information according to the HART specification (see Table 13)
10.3 HartConnectResponse datatype

The structure of the datatype HartConnectResponse is shown in Figure 11.
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ConnectResponse
HartConnectResponse
1 Address
HartDeviceAddress
T
1
LongAddress
HartLongAddress
1
IEC

Used in:
ICgmmunication::EndConnect ()

Figure 11 — HartConnectResponse datatype
The properties of the datatype are described in Table 12.

Table 12 — HartConnectResponse datatype

\Y s
Property AQ Description

PreambleCount Contains the informatien ‘about the currently used preambleCount.

PrlmaryMaster Contains the information about the current state of the master.

Address Address inform@tion including ShortAddress, ShortTag, LongTag (see
Table 7)

LopgAddress Long frame address information according to the HART specification (see
Table 43)

CdmmunicationReference Identifier for a communication link to a device

10.4 HartLongAddress datatype

The properties of the_datatype are described in Table 13.

Table 13 — HartLongAddress datatype

Property Description
Address1 1st byte of long address
Adaress2 2ndbyte of tong address
Address3 3rd byte of long address
Address4 4th byte of long address
Address5 5th byte of long address

10.5 HartDisconnectRequest datatype

The structure of the datatype HartDisconnectRequest is shown in Figure 12.


https://iecnorm.com/api/?name=7bc34cd0d9bf3e75adc592555f987fb1

IEC TR 62453-52-90:2017 © IEC 2017 - 27 -

DisconnectRequest

HartDisconnectRequest

Used in:

IEC

ICdmmunication::BeginDisconnect()

Figure 12 — HartDisconnectRequest datatype

The properties of the datatype are described in Table 14.

Table 14 — HartDisconnectRequest datatype

Property

DescriP.ti%}r‘

CdmmunicationReference

Identifier for a communication link to a.device

AbortPendingTransactions

Indicates whether pending transactioens shall be aborted.

106 HartDisconnectResponse datatype

The structure of the datatype HartDisconnectResponse is shown in Figure 13.

Used in:

DisconnectResponse

HartDisconnectResponse

IEC

ICgmmunigation::EndDisconnect()

Figure 13 — HartDisconnectResponse datatype

The properties of the datatype are described in Table 15.

Table 15 — HartDisconnectResponse datatype

Property

Description

CommunicationReference

Identifier for a communication link to a device

10.7 HartTransactionRequest datatype

The structure of the datatype HartTransactionRequest is shown in Figure 14.
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TransactionRequest

HartTransactionRequest

IEC
Used in:
ICgmmunication::BeginCommunicationRequest ()

Figure 14 — HartTransactionRequest datatype
The properties of the datatype are described in Table 16.

Table 16 — HartTransactionRequest datatype

Property Description Q;l/v
CdmmandNumber HART command number
CdmmunicationData Communication data to be transferred to the~device
Id [Optional] Identifier for a single Transactiof,/Request

10.8 HartTransactionResponse datatype

The structure of the datatype HartTransactionRésponse is shown in Figure 15.

TransactionResponse

%

HartTransactionResponse

1 Status
HartStatus

1

IEC

Used in:
ICdmmunication::EndCommunicationRequest ()

Figure 15 — HartTransactionResponse datatype

The properties of the datatype are described in Table 17.
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Table 17 — HartTransactionResponse datatype

Property

Description

Co

mmunicationReference

Identifier for a communication link to a device

Errorinformation

[Optional] Description of a fieldbus protocol independent error occurred
during communication

Id [Optional] Identifier of the corresponding Transaction Request
CommandNumber HART command number

Status Status information according to the HART specification
CdmmunicationData Communication data received from the device

10.9 HartStatus datatype

The properties of the datatype are described in Table 18.

Table 18 — HartStatus datatype

~
Property Description ,(Q"
DgviceStatus Second status byte returned in HART command responses
CdmmandStatus [Optional] Command Response Code, computeddaccording HART specification from the

first status byte returned in HART command %esponses

Cd

mmunicationStatus | [Optional] Communication error code, camputed according HART specification from th
first status byte returned in HART conimand responses.

[¢)

10.

The structure of the datatype HartAbortMessage is shown in Figure 16.

Us
Ab

bd in:
prtCallback ()

10 HartAbortMessage datatype

Figure 16 — HartAbortMessage datatype

AbortMessage

HartAbortMessage

IEC

The properties of the datatype are described in Table 19.

Table 19 — HartAbortMessage datatype

Property

Description

Details

Details about the cause and source of the Abort

CommunicationReference

Identifier for a communication link to a device
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10.11 HartSubscribeRequest datatype

The structure of the datatype HartSubscribeRequest is shown in Figure 17.

SubscribeRequest

HartSubscribeRequest

IEC

Used in:
ISybscription::BeginSubscriptionlnitialization ()

Figure 17 — HartSubscribeRequest datatype
The properties of the datatype are described in Table 20.

Table 20 — HartSubscribeRequest datatype

Property Desc\®'gn

CdmmunicationReference Identifier for a communication link to-a\device

10.12 HartSubscribeResponse datatype

The structure of the datatype HartSubscribeResponse is shown in Figure 18.

SubscribeResponse

HartSubscribeResponse

IEC

Used in:
ISubscriptionEndSubscriptionlinitialization ()

Figure 18 — HartSubscribeResponse datatype

The _properties of the datatype are described in Table 21

Table 21 — HartSubscribeResponse datatype

Property Description

BurstModeDetected Indicates whether the Communication Channel has detected that the device is
already in burst mode.

CommunicationReference Identifier for a communication link to a device

10.13 HartUnsubscribeRequest datatype

The structure of the datatype HartSubscribeRequest is shown in Figure 19.
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UnsubscribeRequest

HartUnsubscribeRequest

IEC
Used in:
ISUbscription::BeginSubscriptionTermination ()
Figure 19 — HartUnsubscribeRequest datatype

The properties of the datatype are described in Table 22.

Table 22 — HartUnsubscribeRequest datatype

=4
Property Description qb‘

CdmmunicationReference Identifier for a communication link to a.device

10.14 HartUnsubscribeResponse datatype

The structure of the datatype HartUnsubscribeResponse‘is shown in Figure 20.

UnsubscribeResponse

HartUnsubscribeResponse

IEC

Used in:
ISybscription::EndSubscriptionTermination ()
Figure 20 — HartUnsubscribeResponse datatype

The properties-of the datatype are described in Table 23.

Table 23 — HartUnsubscribeResponse datatype

NY

D -~ B Ty
rroperly ucoLiTpuurnt

CommunicationReference Identifier for a communication link to a device

11 Datatypes for process data information

11.1 General

The process data information of a DTM represents the “Device Variables”, available on that
device. A Process Control System (i.e. some external system which monitors values on a
device) can query the DTM’s process data information via the IProcessData interface. The
process data describes the process values such that an external system can use the
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information to access and interpret the values from the device during normal device runtime.
The external system might not use FDT to access the values.

11.2 HartlOSignalinfo datatype

The structure of the datatype HartlOSignallnfo is shown in Figure 21.

ProcessDataltem ProtocollOSignalinfo
10Signalinfo
T i
1 T ProtocollOSignallnfo i
1 i
10Signalinfo
? ProtocolSpecificlnfo
HartlOSignalinfo
1
IEC

Used in:
IPrpcessData::EndGetProcessData ()

Figure 21 — HartlOSignallnfo datatype

Table 24 shows which properties of 10Signallnafo datatype should be provided or requires
HART specific usage.

Table 24 — Usage-of 10Signalinfo datatype

Property A‘\‘O Description
SignalType SignalType is always Input
Sgmanticlnfos See Table 5 for assigned variables
DgviceDataRef Reference to the related variable, exposed in IDeviceData
UnitinfoRef Reference to the variables providing range information
RgngelnfoRefs Reference to an enumeration variable describing the unit information

The properties of the HartlOSignalinfo datatype are described in Table 25.

Table 25 — HartlOSignalinfo datatype

Property Description

DeviceVariableAssignment Constant enumeration value that can take following values

— unassigned: The dynamic variable is not assigned to process variable and
can only be accessed using the indexed approach.

— PV: Variable is assigned to the PV process variable
— 8V: Variable is assigned to the SV process variable
— TV: Variable is assigned to the TV process variable

— QV: Variable is assigned to the QV process variable

DeviceVariableCode Constant that specifies the device specific variable code (see [7] Table 34).
Because of compatibility reasons to other FDT versions (e.g. IEC 62453-41), this
variable could be set to the value 252 that stands for “unknown”.
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12 Device identification datatypes

12.1 General

This clause defines identification relevant protocol specific datatypes.

12.2 HartDeviceScaninfo datatype

The structure of the datatype HartDeviceScanInfo is shown in Figure 22.

ProtocolDeviceScaninfo

HartDeviceScaninfo

1 Address
HartDeviceAddress

1

LongAddress'
HartLongAddress

1

IEC

Used in:
IDtmScanning::EndScanRequest ()

Figure 22 — HartDeviceScaninfo datatype
The properties of the datatype are deseribed in Table 26.

Table 26 — HartDeviceScanInfo datatype

Property C)\ Description
Address Address information of the scanned device
HgrtMajorRevisionNumber HART protocol revision

M3nufacturerldentificationCode | Manufacturer specific code registered at the HART Foundation

DgviceTypeCode Device type specific code registered at the HART Foundation
SdftwareRevision Revision of the device embedded software

HgrdwareRevisionLevel Hardware revision of the device

PhysicalSignalingCode Physical signaling-code

Deviceld Individual serial number of the device

DeviceRevisionLevel Device Command Revision Level supported by the device

DeviceFlags Device Flags

ScannedPhysicalLayer Determines the physical medium for which the scan information is provided.

ManufacturerSpecificExtension | [Optional] Can be used by DTM for a vendor specific device identification
information, e.g. by combining a number of device parameter values into one
string value. This can be used to identify a specific device variant.

Table 27 defines the semantics of HartDeviceScanInfo properties and how this information is
mapped to predefined properties of DeviceScaninfo.
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The Communication Channel will read these values from the device and writes them to the
properties of HartDeviceScanlinfo.
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