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e International Electrotechnical Commission (IEC) is a worldwide organization for,
national electrotechnical committees (IEC National Committees). The object o
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£C National Committees for any personal injury, property damgge or
whether direct or indirect, or for costs (including legal feeg) and
, this IEC Publication or any othgr IEC

e references cited in this publication. Use of the referenced publicatipns is

pplication of this publication.

to\the pdssibility that some of the elements of this IEC Publication may be the subject of

\S is” a technical specification not fulfilling the requirements for a standard but made

IEC-PAS 62453-3 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
following document:

This PAS was approved for
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
subcommittee concerned will transform it into an International Standard.

committee or


https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586

PAS 62453-3 © IEC:2006 -5-

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be revised to become another type of normative document or shall be withdrawn.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

@%

a
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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

contiol systems, typically in the area of the process industry, the unambiguous definjtipn of

A de y the
field iA the
FDT S n for
all k e\ differgnt kings of

deviges into heterogeneous control systems.

W
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Field Device Tool (FDT) interface specification —

Part 3: PROFIBUS communication

1 Scope

This part of IEC 62435 provides information for integrating the PROFIBUS protocol into the
FDT interface specification (IEC 62453-1). This PAS neither contains the FDT specification

nor rrogifiesit:

2 Normative references

The [following referenced documents are indispensable for the ap For
dated references, only the edition cited applies. For undated & itipn of
the referenced document (including any amendments) applie

IEC rol —
Fiela

IEC b s for
use | ition
IEC b s for
use |

IEC 62453-1, Field Deyice wteface specification — Part 1: Concepts and defailed
descfiption

3.1

PRO
specjfi

The
they
PRO
the H

3 Gleneral Q

PROFIBUS s

FIBUSfinks and to establish communication between the PROFIBUS master device
ROFIBUS slave devices.

3.11

Configuration

hore,
gure
and

The configuration of the device itself is done with the aid of the DTM’s GUI. Downloading the
configuration into the slave device is performed via the PROFIBUS master device. To do that
and in order to set up the bus communication the master needs information from the DTM as
there is:

e GSD file
The GSD information is type-specific information and not instance-specific. It is not stored
with single slave instances or in a global accessible file. It is provided by the DTm at
IDtmInformation. On method GetInformation(), a DTM of a PROFIBUS device provides the
GSD information within its XML document.
The master device can use the general type-specific information from the slave’s GSD
information like bus timing parameters, supported baud rates etc.
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CFG-String (Cfg_Data)

The CFG-String provides the instance-specific information about the current configuration
of the device. It defines the structure of the data frames that will be transmitted on the
PROFIBUS. This structure depends on the modules that are actually configured.

The DTM provides the CFG-String within the attribute busMasterConfigurationPart that is
part of the XML document available via IDtmParameter::GetParameters(). The structure of
the busMasterConfigurationPart is defined according to the PROFIBUS-DP-Slave-Bus-
Parameter- Set (see Bibliography and also IEC 61158 series).

The master device uses this information to set up communication with the slave device.

3.1.2 Channels

In case of PROFIBUS, an FDT channel is a representative for a single _date or a_prg
valug that can be accessed from a Frame Application via the mast i

cess
XML

document available at IFdtChannel describes how to access a charne BUS
DPV[{l command or how to address a channel within a PROFIBUSDR fra eNfor © cI|c 1/0.

Besifles all mandatory elements (which includes id and dp address\ i
that the XML document provides DPV1 address information. This i
used| by some frames to manage the PROFIBUS device module.i

nded
bt) is

In a DPVO environment, depending on the situation, the RO ~ i have
either Master Class 1 functionality or Master Class 2 unct|oall 3 write

outplit data to a device and control data exchange,
outplit data. Generally it is assumed that paramg
a master Class 2 station.

3.1.3 Parameterization

Therg are two options to write parameter
devige in the field:

d the
bd as

DTM’s GUI to the PROFIBUS s$lave

User Parameters

User Parameters ntain
manufacture User
Parameters t ith the
master device d b the
s|lave during S ication. is i - ific; ilsj see
IEC 61158 series. i ime, q DP-
V0 conng \ i - B as
descrihed\in the XMl\sch

riting Paranmet ith DP-V1 services (MSAC2 services)
he DT ¢ 1 transport services to send its parameters to the slave devicq. For
that, it hasyte.usea DP-V1 connection and the corresponding communication commands.
uringhe setup~6f communication, DP-V1 services are not sent automatically. The Frame
pplication or a DTM must invoke a download of parameters via DP-V1.

For detafts on the different behavior of sfaves depending on the Kind of parameterization,
refer to the IEC 61158 series.

DP-V1 connections and communication commands can also be used to execute commands at
the slave. For details on the use of DP-V1, see also IEC 61158 series.

4 Provided data

4.1

Interface IDtmParameter

The minimum set of provided data should be: Process values modelled as channel objects
including the ranges and scaling.
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4.2 SingleDataAccess interfaces

Via the interfaces IDtmSingleDeviceDataAccess and IDtmSinglelnstanceDataAccess at least
all parameters of the Physical Block and the status and Out value of the Function Blocks must
be exposed.

5 Protocol specific usage of XML attributes

Table 1 explains how attributes in documents of the SingleDataAccess interfaces are used
with PROFIBUS protocols.

Table 1 — SingleDataAccessSchema attributes

N
Attribute Description for use in B{Qibus (\();\,K

addreps Profibus Slave Address: \>
The attribute ‘address’ (defined in FDTDgata ml)Yollow the|
different device models that are defined USdevices, FDT curfently

supports following models:
PROFIBUS DP / DPV1
PROFIBUS PA,

at are composed of slots, wherejas
sical objects. The data that is contained in

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

PROFIBUS PA

e device is represented by a device management structure and a number of
blocks that provide different functionality (physical block, function block,
transducer block). The blocks are mapped to slot addresses, but this mapping
may vary depending on the device type.

The address attribute is APIxxSLOTyyINDEXzz
xx API

vy Slot

zz Index

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

PROFIdrive

According to the PROFIdrive profile, a device (drive unit) may be composed by
a number (1-many) of drive objects (DOs). The DOs may have different type.
Each DO is uniquely identifiable and manages its own parameters. Each
parameter can be uniquely identified by its number (PNU). Each DO has its
own number space.

A parameter may contain simple data or composed data (e.g. arrays).

The data of the device are accessible via a parameter channel (normaly slot 0
index 47).

The address attribute is APIxxSLOTyyINDEXzz.DOdo-id.pnu
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Attribute Description for use in Profibus
xx API
yy Slot
zz Index
do-id Drive Object ID
pnu ParameterNumber
XX, YY, 2z, do-id, pnu are based on decimal format without leading ‘0’
busCategory See Clause 6

I Ldl

'I'I—\ 44 la\ A "{AI‘ n; D H 'I' L H "
e

deviceypetd

REeY+eEe

eHapdeviceypetd—musteentatnthe—
IDENT NUMBER of the supported physical device. The IDENT_NUMBER must
be entered in decimal format, however, the value shoufd be |sp|ayed as|hex to

the user

deviceTypelnformation

tion as hyran'xgadaple

A PROFIBUS device has to provide its GSD inf
string at this attribute

NOTE The GSD information is accé€ssib

deviceTypelnformationPath

O

IDtmParameter::GetParamete
IDtmInformation:: etlnfe-rs;nati ()

m@n which is provided via the attriblite

the full path to the GSD file
ends on the current locale accgrding

manufacturerld

AN

Wurer according to Profile specification, for example in Profibus
Block Index 10 : DEVICE_MAN_ID

semanticld

applicetionDom&in

anticlDs for PROFIBUS follow the different device models, that are
|ned for PROFIBUS devices. FDT currently supports the following modgels:

PROFIBUS DP,
PROFIBUS PA,
PROFIdrive.

PROFIBUS PA
The applicationDomain is: FDT PROFIBUS PA

The device is represented by a device management structure and a number of
blocks that provide different functionality (physical block, function block,
transducer block). The blocks are mapped to slot addresses, but this mapping
may vary depending on the device type. Since the device model is based on
blocks, the Semanticlds also are based on the block model. Within each block,
the data is identifiable by names of parameters.

The semanticld for PROFIBUS profile-related parameter follows the following
rules:

The semanticld must be built based on the names defined in the
profiles

Structured parameters must be combined with a ‘.’

Spaces within the profile definition must be exchanged with an
underscore.

Blocks must be counted according to the Object Dictionary
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Attribute

Description for use in Profibus

The block number must be part of the semanticlD

The semanticld is:

BlockType.Blockindex.NameOfParameter.AttributeOfParameter

Example:

AnaloglnputFB.3.0UT.Unit

PROFIdrive

The applicationDomain is: FDT_PROFIBUS_PROFIDRIVE

According to the PROFIdrive profile, a device (drive ufit) ma

e semapticlD for devices not based on a profile is directly based on th

PR
§ semanticld is: APIxx.SLOTyy.INDEXzz

be compoged by
different type.

parameter can be uniquely identified by its nupbe DO\has |jts

The data of the device are accessible™vja a te normally(slot O
index 47).

The semanticld is: DOdo-id.PX

at without leading ‘0’

based on devices that are composed of slots, wherejas
represent physical objects. The data that is contained in
areaddressable via Indexes. This data may be variables or conjposed

114

S address information:

xx API
yy Slot
zz Index

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

subDsg

viceType Enter manufacturer-specific value here

6 Bus category

Profibus protocol is identified by the following unique identifier in busCategory attributes

within XML BusCategory elements:

BusCategory Element

Description

036D1499-387B-11D4-86E1-00E0987270B9

Support of Profibus DP VO protocol

036D1497-387B-11D4-86E1-00E0987270B9

Support of Profibus DP V1 protocol
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Profibus uses the following unique identifier in physicalLayer attributes within XML
PhysicalLayer elements:

PhysicalLayer Element Description
036D1590-387B-11D4-86E1-00E0987270B9 IEC 61158-2 (Profibus PA)
036D1591-387B-11D4-86E1-00E0987270B9 RS485
036D1592-387B-11D4-86E1-00E0987270B9 Fiber
036D1593-387B-11D4-86E1-00E0987270B9 Ethernet

7 Cilommunication schema

Used at: IFdtCommunication::ConnectRequest()

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

71 DPV0 communication

The KML document contains the address i

The $upported services de ided
by tHe communication |i : and
provide cyclic communicati S ~ devices typically are used to configur¢ the

slavgs and prov@:
the Master is not in cyclic data exchange with the

slavgs. In such case i havior is expected.

If a CommuRi : )ceives a request that can not be supported, it returng the
Trangacitj sult="false”. (See Tables 2 and 3.)

able 2 - DPVOCommunicationSchema attributes

Qfﬁ?{%ute Description

busAqdress Address information according to the IEC 61158 series (see also
DITMPoramatarSchamaa  atteibito hac Adde t\n)

connectStatus Describes the connection status established by the communication component.

The status “masterConnectedOnly” means that the communication component has
established a connection to the Profibus master device and will accept an online
access to the user parameters, independent whether the device is available or not.

The Status “deviceAtLifeList” means that the communication component has
established a connection to the Profibus master device and has checked that the
device is in the life list of the master stack. In this state the master will accept an
online access to the user parameters and will send the user parameter to the
device, independent of whether the device is in data-exchange or not.

The status “devicelnDataExchange” means that the communication component has
established a connection to the Profibus master device and has checked that the
device is in data-exchange. In this state the master will accept an online access to
the user parameters and will send the user parameter to the device, so that the
new data will directly influence the process
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Attribute

Description

errorCode

Status information according to the IEC 61158 series.
For description of error code see:

DIN 19245 Part 3, PROFIBUS (P. 40ff., 83ff., 39)

communicationReference

to be used for all following communication calls

Mandatory identifier for a communication link to a device This identifier is allocated
by the communication component during the connect. The address information has

delayTime

Delay time in ms between two communication calls

sequenceTime

Period of time in ms for the whole sequence

schenpaVersion Defines the version of the schema
Table 3 - DPVOCommunicationSchema eler?\ts x
Tag Description 63 Master
/\ Class
Abort Describes the abort \ \\\ \

ConngctRequest

Describes the communication req a cohnection

to a Profibus master device

possible that
, but is used to

ConngctResponse

9

the master device, but the device is not at the life list and can
)herefore not be accessed. Depending on the connectStatus
some services may not be available (e.g. in status
“masterConnectedOnly” only services provided by the master are
accessible (ReadUserParameter, WriteUserParameter, ...)
whereas services provided by the device are not accessible. It
should be noted that in this example the DTM is in state “online”
but it cannot access the device. The provided services also
depend on the type of master device.

For an overview of availability of services depending on the type

£ 40 tloa £o11 H tall
oo et o St eTomoOWmg—aoTes

DisconnectRequest

Describes the communication request to release a connection to
a Profibus master device

DisconnectResponse

Describes the communication response

FDT

Root tag

ReadUserParameterRequest

Describes the communication request according to the Profibus
DPVO specification.

The request retrieves only the information that is available from
the master device (local service). It may differ from the actual
data of the device. The implementation on how to provide the
data is proprietary.

This is based on a local service or not available
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Tag

Description

Master
Class

ReadUserParameterResponse

Describes the communication response, read from the Profibus
master device, according to the Profibus DPVO specification. The
returned data may reflect only the information that is available
from the master device. It may differ from the actual data of the
device

WriteUserParameterRequest

Describes the communication request according to the Profibus
DPVO specification. The user parameter will be send according to
the established connection (see connectStatus).

For Master CI. 1 this is based on the service “DDLM_Set_Prm”.

1,2

For Master Cl. Z this 1s based on the service 'DDLM_Set_pPrm
(an optional service)

Write

JserParameterResponse

Describes the communication response accordi o the Prafibus
DPVO0 specification (\

Read

DutputDataRequest

For Master CI. 2 ref
optlona/s\erwce)

Read

DutputDataResponse

Describgs th cc mun ation esp se| according to the Profibus
DPVO0 specific

Sequd

nceBegin

Describgs the seq\e\}e\be

Sequd

nceEnd

Describgs thé\NerN\\nq/

Sequd

nceStart

<

P/esc}be\\e § ni{a}art

Write

DutputDataRequest

9

mmupication request according to the Profibus

sary to specify which data will be written by providing
hannelReference.

If the underlying FDTChannel is provided as Master Cl. 2, writing
})utput Data will be not possible.

Refer to IEC 61158-5, 8.2.2.3.5: “Set Output”

This functionality depends on the type of master used. In terms of
PLC this functionality is named “forcing” of values

Write

)utputDataReW

Describes the communication response according to the Profibus
DPVO0 specification

Readl

nputDataRequest

Describes the communication request according to the Profibus

DR\/O chocification
=g P HHeaHoh-

Depending on whether the underlying FDTChannel is an Master
Cl. 1 or a Master CI. 2 this service will be local or result in a read
access to the slave device. It is possible to specify which data is
read by providing an fdt:ChannelReference.

For Master CI.1 refer to IEC 61158-5, 8.2.2.3.3: “Get Input”.
For Master Cl.2 refer to IEC 61158-5, 8.2.2.3.2: “Read Input”

Readl

nputDataResponse

Describes the communication response according to the Profibus
DPVO specification

ReadDiagnosisDataRequest

Describes the communication request according to the Profibus
DPVO specification.

For Master Cl.1 refer to IEC 61158-5, 8.2.3.3.2: “Get slave diag”.

For Master CI.2 refer to IEC 61158-5, 8.2.3.3.3: “Read slave
diag”

1,2
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Tag

Description

Master
Class

ReadDiagnosisDataResponse

Describes the communication response according to the Profibus
DPVO specification

Depending on the bus master type and on the returned connectStatus the following services

are available, see Table 4.

Table 4 — Availability of services depending on master and connect status

For Master Class1 (C1)

connectStatus

NI
Slajve DTM Service masterConnectedOnly DeviceAtLifeList Devicéln alﬁ%ﬁQ
Request /\ >
Conngct \ \ )

ReadlserParameter

WritelserParameter

N

ReadQutputData

WriteQutputData

/)

ReadlnputData

ReadDiagnosisData

/4
AL/
e

N
(D

For Master Class2 (€2

X
€2

(\We tStatus

Slave DTM Action néste\rQopﬁa}m\kbn\lx‘%g))ey\icytLifeList DevicelnDataExchange

Conngct P\ N N v

ReadlWserParameter k \/\ \ v v

Write JserParamete& > v< Q v v

ReadQutputData \/\\/ v

WriteQutputData < }

ReadlnputData/\ \ v

Read[)iagnys@l}:s\ta \W\ \ v v

NOTE
v medns that th

O medans that the se
mastelr device:

<Schema name="FDTProfibusDPV0CommunicationSchema" xmlIns="urn:schemas-microsoft-com:xml-data"
xmlins:dt="urn:schemas-microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml|">

<l--Definition of Attributes-->

<AttributeType name="schemaVersion" dt:type="number" default="1.21"/>
<Attribute Type name="busAddress" dt:type="ui1"/>

<AttributeType name="errorCode" dt:type="bin.hex"/>
<AttributeType name="communicationReference" dt:type="uuid"/>
<Attribute Type name="connectStatus" dt:type="enumeration" dt:values="masterConnectedOnly deviceAtLifeList

devicelnDataExchange "/>

<AttributeType name="sequenceTime" dt:type="ui4"/>
<AttributeType name="delayTime" dt:type="ui4"/>

<!--Definition of Elements-->

<ElementType name="ConnectRequest" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="busAddress" required="yes"/>
<attribute type="fdt:systemTag" required="no"/>

</ElementType>

<ElementType name="ConnectResponse" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
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<attribute type="busAddress" required="yes"/>

<attribute type="communicationReference" required="yes"/>

<attribute type="connectStatus" required="yes"/>
</ElementType>
<ElementType name="DisconnectRequest" content="empty" model="closed">

<attribute type="fdt:nodeld" required="no"/>

<attribute type="busAddress" required="yes"/>

<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="DisconnectResponse" content="empty" model="closed">

<attribute type="fdt:nodeld" required="no"/>

<attribute type="busAddress" required="yes"/>

<attribute type="communicationReference" required="yes"/>
</ElementType>
< Inmnnﬂ'\llr_\n name="Readl lcnanrnmn'{arDaqunct" r\nnfnnf—"nmr_\fy" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
</ElementType>
<HlementType name="ReadUserParameterResponse" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
<attribute type="errorCode" required="yes"/>
<element type="fdt:CommunicationData" minOccurs="0" maxOccurs="1"/>
</ElementType>
<BlementType name="WriteUserParameterRequest" content="eltOnly" mode
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
<element type="fdt:CommunicationData" minOccurs="1" maxOg€urs="1"
</ElementType>
<BlementType name="WriteUserParameterResponse" conteni=
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference"
<attribute type="errorCode" required="yes"x
</ElementType>
<BlementType name="ReadOutputDataRequest" c
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference"
<element type="fdt:ChanneJR
</ElementType>
<BlementType name="Re:

<attribute typez"exror
<element typé LCom
</ElementType>

<BlementType name="{Vrite

empty"

eqlired="y

</ElementTyps
<Hlem

<attribute-type="errorCode" required="yes"/>
</ElementType>
<BlementType name="ReadlnputDataRequest" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>

<attribute type="communicationReference" required="yes"/>

=" - LIy —nan o —_nqny.
eSS Ly

</ElementType>
<ElementType name="ReadlnputDataResponse" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
<attribute type="errorCode" required="yes"/>
<element type="fdt:CommunicationData" minOccurs="0" maxOccurs="1"/>
</ElementType>
<ElementType name="ReadDiagnosisDataRequest" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="ReadDiagnosisDataResponse" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
<attribute type="errorCode" required="yes"/>
<element type="fdt:CommunicationData" minOccurs="0" maxOccurs="1"/>
</ElementType>
<ElementType name="SequenceBegin" content="empty" model="closed">
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<attribute type="sequenceTime" required="no"/>
<attribute type="delayTime" required="no"/>
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="SequenceEnd" content="empty" model="closed">
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="SequenceStart" content="empty" model="closed">
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="Abort" content="empty" model="closed">
<attribute type="communicationReference" required="no"/>
</ElementType>

<ElementType name="FDT" content="eltOnly" model="closed">
__<attribute fyr_\n—"cr\hnmn\/nrcinh" rnqnirnrl—"nn"/>

<attribute type="fdt:nodeld" required="no"/>

<group order="one">
<element type="ConnectRequest"/>
<element type="ConnectResponse"/>
<element type="DisconnectRequest"/>
<element type="DisconnectResponse"/>
<element type="ReadUserParameterRequest"/>
<element type="ReadUserParameterResponse"/>
<element type="WriteUserParameterRequest"/>
<element type="WriteUserParameterResponse"/>
<element type="ReadOutputDataRequest"/>

<element type="ReadOutputDataResponse"/>
<element type="WriteOutputDataRequest"/>
<element type="WriteOutputDataResponse"/>
<element type="ReadInputDataRequest"/>
<element type="ReadInputDataResponsg!'/>
<element type="ReadDiagnosisDataR

<element type="ReadDiagnosisDataRes el/>
<element type="SequenceBegin"/>

<element type="SequenceEnd"/>
<element type="SequenceStart"/>
<element type="Abort"/>
<element type="fdt:Co nicationErro
</group>
</ElementType>
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7.2 DPV1 communication

The XML document contains the address information and the communication data, see
Table 5.

Table 5 - DPV1CommunicationSchema attributes and elements

Attribute Description

api Address information according to the IEC 61158 series.

If the device needs special values for the DPV1-Initiate, the DeviceDTM is
Tesponsibie Tor providing the values In the ConnectRequest. 1T the values afe
not provided, the communication component will use deleues (0)

busAddress Address information according to the IEC 61158 series (see also
DTMParameterSchema, attribute busAddress) N O\

errorode Status information according to the IEC 61158

For description of error code see:

For description of abort information sees
DIN 19245 Part 3, PROFIBUS, (P.(%ff., 1

index Address information acc@h\é\tp/fh/é II?G\61 1\5§series

commpunicationReference Mandatory identifier for a\\co mumni ati&u)ln a device This identifier is
allocated by the commuwicatisp"comyponent during the connect. The addregs

information has™o be“ysed faof al{’follo communication calls

delayTime Minimum deléy tin}gJQ mk\géb{een wo communication calls

MaxL¢nDataUnit ption tribute, tq describeNthevamount of data, which can be transferreg

9

ion component should change the contents of the attribut
owing rule: The new value is the minimum of the current
restriction of its own implementation

1

If ‘a communication component has no restriction, it should hand over the

ivenvalue

If & communication component is able to reuse an established connection
concerning a new connect request, it should take into account the data
length determined for the existing connection

If the data length is not applicable, the DTM should send an error messagej
via OnErrorMessage()

netwofkMACAddress Network or MAC address as described in the IEC 61158 series.

If there is a networkMACAddress (i e networkMACAddress <> "") the
Profibus-DPV1-Master-DTM must set the corresponding “address type” in the
Initiate request telegram “1”, else “0”.

Example:
Device with address 20 (14hex) addressed via a linking device:

networkMACAddress=“00000000000014"

scl Access level as described in the IEC 61158 series.

If the device needs special values for the DPV1-Initiate, the DeviceDTM is
responsible for providing the values in the ConnectRequest. If the values are
not provided, the communication component will use default values (0)

sequenceTime Period of time in ms for the whole sequence

slot Address information according to the IEC 61158 series

schemaVersion Defines the version of the schema
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Attribute Description
systemTag System Tag of a DTM. It is strongly recommended to provide the attribute in
the Request document
Element Description
Abort Describes the abort
ConnectRequest Describes the communication request
ConnectResponse Describes the communication response
destNetworkAddress Describes the extended address of the destination
DiscopnectRequest Describes the communication request TN
DiscopnectResponse Describes the communication response /\&
FDT Root tag /\\
NetwqrkAddress Describes the extended address format \ \/
ReadRequest Describes the communication request < >

ReadResponse

\
\

51/

Describes the communication responé\\

redungantAddresses

Describes the redundant addres;e@\ \

SequgnceBegin

VZ

Describes the sequence begiq( )

SequgnceEnd

Describes the sequence @/na\\//

SequgnceStart

Describes 16 seauer@e Yat. 2, O 1

srcNefworkAddress

Describes the\e«< M\ere}s{ we

WriteFIEequest Describesthp/c;mmuni}\ti}t‘\req st
Writediesponse «Qescribes th&co%uﬁatio\&é&»{x{nse
Within a connect requesk a rofibus\fedundant slave can provide addifional

redundant slave address

r document. The busAddress attribute|is to
in the redundantAddresses element shou|d be

be uged as preferred
used|in this ord

<Schema name="FDTPro6fiusD
xmlns:dt="urn:schemas
schema:DTMParaprfeterSe

<l}-Definitio ofAtt b

<Attribute

<AttributeTyp

<Attribute

<Attribute Typ

<AttributeType-fia
<Attribute Type-name
<Attribute Type name="slot" dt:type="ui1"/>
<AttributeType name="sequenceTime" dt:type="ui4"/>
<Attribute Type name= "delayTlme dt: type "U|4"/>

e.

< llllUulCTypU IICIIIIl';— IIICIAI_UI IL}dlCIUI Ill ul ly}JU— ul I I

<AttributeType name="scl" dt:type="ui1"/>

<AttributeType name="networkMACAddress" dt:type="bin.hex"/>

<I--Definition of Elements-->

<ElementType name="redundantAddresses" content="eltOnly" model="closed">
<element type="fdtparam:SlaveAddress" maxOccurs="*" minOccurs="1"/>

</ElementType>

<ElementType name="NetworkAddress" content="empty" model="closed">
<attribute type ="api" required="yes"/>
<attribute type ="scl" required="yes"/>
<attribute type ="networkMACAddress" required="yes"/>
</ElementType>
<ElementType name="srcNetworkAddress" content="eltOnly" model="closed">
<element type="NetworkAddress" minOccurs="1" maxOccurs="1"/>
</ElementType>
<ElementType name="destNetworkAddress" content="eltOnly" model="closed">
<element type="NetworkAddress" minOccurs="1" maxOccurs="1"/>
</ElementType>
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<ElementType name="ConnectRequest" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="api" required="yes"/>
<attribute type="busAddress" required="yes"/>
<attribute type="fdt:systemTag" required="no"/>
<element type="redundantAddresses" maxOccurs="1" minOccurs="0"/>
<element type="srcNetworkAddress" minOccurs="0" maxOccurs="1"/>
<element type="destNetworkAddress" minOccurs="0" maxOccurs="1"/>
</ElementType>
<ElementType name="ConnectResponse" content=" eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="api" required="yes"/>
<attribute type="busAddress" required="yes"/>
<attribute type="communicationReference" required="yes"/>

" u red="ves"/>
4

<attribute type="maxLenDataUnit" required="no"/>

<element type="redundantAddresses" maxOccurs="1" minOccurs="0"/>
<element type="srcNetworkAddress" minOccurs="0" maxOccurs="1"/>
<element type="destNetworkAddress" minOccurs="0" maxOccurs="1"/>
</ElementType>
<HBlementType name="DisconnectRequest" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="api" required="yes"/>
<attribute type="busAddress" required="yes"/>
<attribute type="communicationReference" required="yes"/>
</ElementType>
<HlementType name="DisconnectResponse" content="empty" model="¢e
<attribute type="fdt:nodeld" required="no"/>
<attribute type="api" required="yes"/>
<attribute type="busAddress" required="yes"/>
<attribute type="communicationReference" required="yeg
<attribute type="errorCode" required="yes"/?*
</ElementType>
<HlementType name="ReadRequest" content="¢|
<attribute type="fdt:nodeld" required="no"/>
<attribute type="slot" required="yes"/>
<attribute type="index" required="yes"/>

</ElementType>
<BlementType name="Re

</ _IementType>
<HlementType na
<attribute tyg

</ElementType>
<BlementType
<attribute.type="¢dt:nedeld" required="no"/>
<attribute type="slo ' required="yes"/>
<attribute type="index" required="yes"/>
<attr|bute type="communicationReference" required="yes"/>

=" n red=1 "ny.

Y5t
</ElementType>
<ElementType name="SequenceBegin" content="empty" model="closed">
<attribute type="sequenceTime" required="no"/>
<attribute type="delayTime" required="no"/>
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="SequenceEnd" content="empty" model="closed">
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="SequenceStart" content="empty" model="closed">
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="Abort" content="empty" model="closed">
<attribute type="communicationReference" required="no"/>
</ElementType>
<ElementType name="FDT" content="eltOnly" model="closed">
<attribute type="schemaVersion" required="no"/>
<attribute type="fdt:nodeld" required="no"/>
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<group order="one">
<element type="ConnectRequest"/>
<element type="ConnectResponse"/>
<element type="DisconnectRequest"/>
<element type="DisconnectResponse"/>
<element type="ReadRequest"/>
<element type="ReadResponse"/>
<element type="WriteRequest"/>
<element type="WriteResponse"/>
<element type="SequenceBegin"/>
<element type="SequenceEnd"/>
<element type="SequenceStart"/>
<element type="Abort"/>
<element type="fdt:CommunicationError"/>

</group>
=4 g

</ElementType>
</Schg¢ma>

Example:

<?xml|version="1.0"?>
<FDT [xmIns="x-schema:FDTProfibusDPV1CommunicationSchema.xml|" xmIns:fd
schenja:FDTDataTypesSchema.xml">
<ReadResponse slot="1" index="1" communicationReference="13966
errorode="0000000000">
<fdt:CommunicationData byteArray="FF01"/>
</ReadResponse>
</FDTp>

<?xml|version="1.0"?>

<FDT [xmIns="x-schema:FDTProfibusDPV1Commuhicatio

schema:FDTDataTypesSchema.xml">
<ReadResponse slot="1" index="1" communigatio

errorJode="0">

<fdt:CommunicationDat rra
</ReadResponse>

</FDTP>

ferenge=6B29

Exan

<?xml

<FDT

xmins;|
N(

</
</FDT

C40-CA47-1067-B31D-00DD010662DA

8 ChannelParameterSchema
The following Table 6 describes the mapping of DPV1 Data types to FDT data types.

Table 6 — Mapping of DPV1 data types to FDT data types

PROFIBUS Data types FDT datatype
Boolean Binary (0 = FALSE, all other values are
considered to be TRUE)
Integer8 int
Integer16 int

Integer32 int
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PROFIBUS Data types FDT datatype

Unsigned8 byte

Unsigned16 unsigned

Unsigned32 unsigned

Floating Point float

Visible String string

Octet String hexString

e oruay

Urre

Time Difference duration /\
DS-32 structured /\\
DS-33 structured /\ \
DS-34 structured \\
DS-35 structured \ \ \
DS-36 structured < \ \ﬁ \
structured A \
DS-52 structured( m )

The

If only a part of the retrieved data is proces

value and a byte status),
information that is necessa

Used at: IFdtCha

The ChannelPara
DPV{l command
following Table 7

struct@e\(\// /\
h U,

rieU

DS-33 the data consist of the

annelParameter attributes and elements

float-

dress or DPV1Address) also conjtains

The

W\\/ Description
api \> Address information according to the IEC 61158 series for channels
accessible via Profibus DPV1
bitLength Additional data type information especially for fieldbus specific data
types like 12 bit integer
bitPosition Address information according to the IEC 61158 series for channels

accessible via Profibus DP

frameApplicationTag

Frame Application specific tag used for identification and
navigation. The DTM should display this tag at channel specific user
interfaces

gatewayBusCategory Unique identifier for a supported bus type like Profibus or HART
according to the FDT specific CATID

invalidBit Bit position of the invalid status channel accessible via Profibus DP

index Address information according to the IEC 61158 series for channels
accessible via Profibus DPV1

logic Additional data type information: positive 0=FALSE 1=TRUE

number Address information for diagnosis according to the IEC 61158 series

for channels accessible via Profibus DP.
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Attribute

Description

Read DP — Slave Diagnostic Information

protectedByChannelAssignment

TRUE if the channel is set to read only by the Frame Application.
Usually set to TRUE if a channel assignment exists

schemaVersion

Defines the version of the schema

simulationBit

Bit position of the simulation status channel accessible via Profibus
DP

substituteValueBit

Bit position of the substitute status channel accessible via Profibus
DP

statusChannel TRUE if the channel is for status information only
slotNymber Address information according to the IEC 61158 serj r channels
accessible via Profibus DPV1
N
/\
=
Elements Description (\Kb

DpAddress

DpV1Address

Address information according to the IEC’6 erigs ha ne\fs/
accessible via Profibus DP

accessible via Profibus DPV1.1t i ES%

address information to enablg“assighme

profibus module

FDT

FDTChannel

D

Root tag S\ YA
Descnptlg{\f\@e gf(}\nelé ) ‘\/

FDTChannelType

Description™ef thesxchaqgnel sgmponent in gase of channels with
gateway fu nali

StatugInformation

Descriptio i{iona wrmatlon for channels accessible
via Proflbu

<Schema name="FDTProfibusChanne

xmins:dt="urn:schemas-micro
schema:FDTApplicationldS
<l}-Definition of At 3

<AttributeType name="
<AttributeType name;
<AttributeType nange="hj
<AttributeType nama=
<AttributeType
<A ttnbuteTy pe
<Attribue
<Attrib¢
<Attributed
<Attribute Type<Qame="nymbe
<AttributeType ham
<Attributelypehame=X

" dt: type "ui4"/>
e=' pr ectedByChannelAssignment" dt:type="boolean"/>
ulationBit" dt:type="ui4"/>

<AttributeType name="statusChannel" dt:type="boolean"/>
<AttributeType name="substituteValueBit" dt:type="ui4"/>
<Attribute Type name="slotNumber" dt:type="ui1"/>

<!I--Definition of Elements-->

<ElementType name="DpAddress" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="bitPosition" required="yes"/>
<attribute type="bitLength" required="yes"/>

</ElementType>

<ElementType name="DpV1Address" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="api" required="yes"/>
<attribute type="slotNumber" required="yes"/>
<attribute type="index" required="yes"/>
<attribute type="bitPosition" required="no"/>
<attribute type="bitLength" required="no"/>

</ElementType>

<ElementType name="StatusInformation" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="logic" required="yes"/>
<attribute type="invalidBit" required="no"/>
<attribute type="simulationBit" required="no"/>
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<attribute type="substituteValueBit" required="no"/>
</ElementType>
<ElementType name="FDTChannel" content="eltOnly" model="closed" order="seq">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:tag" required="yes"/>
<attribute type="fdt:id" required="yes"/>
<attribute type="fdt:descriptor" required="no"/>
<attribute type="protectedByChannelAssignment" required="yes"/>
<attribute type="number" required="yes"/>
<attribute type="fdt:dataType" required="yes"/>
<attribute type="fdt:signalType" required="yes"/>
<attribute type="frameApplicationTag" required="no"/>
<attribute type="appld:applicationld" required="no"/>
<element type="fdt:SemanticInformation" minOccurs="0" maxOccurs="*"/>
<oclement h}lpn—"frh'RiH:nl imeratarEntries" minQccurs="0"maxQccurs="1"/>
<element type="fdt:EnumeratorEntries" minOccurs="0" maxOccurs="1"/>
<element type="fdt:Unit" minOccurs="0" maxOccurs="1"/>
<element type="DpAddress" minOccurs="0" maxOccurs="1"/>
<element type="DpV1Address" minOccurs="0" maxOccurs="1"/>
<element type="StatusInformation" minOccurs="0" maxOccurs="1"/>
<element type="fdt:Alarms" minOccurs="0" maxOccurs="1"/>
<element type="fdt:Ranges" minOccurs="0" maxOccurs="1"/>
<element type="fdt:Deadband" minOccurs="0" maxOccurs="1"/>
<element type="fdt:SubstituteValue" minOccurs="0" maxOccurs="1"/>
<element type="fdt:StructuredElements" minOccurs="0" maxOccurs="1",
structyred-->

</ElementType>

<BlementType name="FDTChannelType" content="eltOnly" model=
<attribute type="fdt:nodeld" required="no"/>
<element type="fdt:VersionInformation" minOccurs="1" ma

d/be Used\f the data type is

<attribute type="statusChannel" required="
</ElementType>
<HlementType name="FDT" content="eltOnly" modgl="cls

<element type="FDTChannelType" minOccurs="1

<element type="FDTChann inOc ="1 ma—
</ElementType>

</Schema>

Example:

<?xmlfversion="1.0"?>

<FDT kmins="x-schemd:FDYP hannelParameterSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml|"3
<HDTChannelType
<fdt:Versionl yaame" vendor="myVendor" version="1.0" date="2000-08-05"/>
</FDTChann
<HDTC PV" protectedByChannelAssignment="0" number="123" fdt:dataType="float"
fdt:signalType

<Statusloforma
<fdt:Alarms>
<fdt:Alarm alarmType="lowAlarm">
<fdt:StaticValue staticValue="25"/>
</fdt:Alarm>
<fdt:Alarm alarmType="highAlarm">
<fdt:StaticValue staticValue="100"/>
</fdt:Alarm>
</fdt:Alarms>
<fdt:Ranges>
<fdt:Range>
<fdt:LowerRange>
<fdt:ChannelReference idref="PV_LOWER_RANGE_VALUE"/>
</fdt:LowerRange>
<fdt:UpperRange>
<fdt:ChannelReference idref="PV_UPPER_RANGE_VALUE"/>
</fdt:UpperRange>
<fdt:Unit>
<fdt:ChannelReference idref="PV_RANGE_VALUES_UNITS_CODE"/>
</fdt:Unit>
</fdt:Range>
</fdt:Ranges>
</FDTChannel>
</FDT>

jon logic="positive"/>
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9 Topology scan schema
Used at: IDtmEvents::OnScanResponse()

The XML document describes one entry in the list of scanned PROFIBUS-Devices.

Tag Description

ProfibusDevice Specifies a Profibus device

<Schema name="DTMProfibusDeviceSchema" xmIns="urn:schemas-microsoft-com:xml-data" xming
schemia:FDTDataTypesSchema.xml" xmIns:dt="urn:schemas-microsoft-com:datatypes">
<l}-Definition of Attributes-->
<AttributeType name="schemaVersion" dt:type="number" default="1.21"/>
<Attribute Type name="busAddress" dt:type="ui1"/>
<-Definition of Elements-->
<HlementType name="ProfibusDevice" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="schemaVersion" required="no"/>
<attribute type="busAddress" required="yes"/>

<attribute type="fdt:deviceTypeld" required="yes"/>
<attribute type="fdt:subDeviceType" required="no"/>
</ElementType>
</Schg¢ma> S i

10 Master-bus parameter set

The following parameter gét repre f t of the attribute busMasterConfiguratio

nPart
withip the DTMParameter stér device, see Table 8. This attribute has
to bg set for each Prpfi : ording to the IEC 61158 series. For fyrther
details please refgr tolthe”s . Gonfiguration of a Fieldbus Master” and thg IEC
61198 series.
drameter set for master device
N}ﬁl\e\\ \\\ Type Comment
Bus_|Para_l.en \ \Lm;rlénedm Length of the bus parameter set inclusive the|length
\ parameter (range 34 to 2'%-1)
FDL_|Add \ \/ Unsigned8 Mandatory part of the Bus Parameter Set according
to PROFIBUS-DP Specification; not used in this
context as station address is transferred in a
separate variable; FDL-Add may differ from rdal

station address used by EE and DTMs

Baud|_rate Unsigned8 Code number for the baud rate
TsL Unsigned16 Slot Time

min Tspr Unsigned16 Min. station delay response
max Tspr Unsigned16 Max. station delay response
Taul Unsigned8 Quit-time

Tser Unsigned8 Setup-time

Ttr Unsigned32 Target rotation time

G Unsigned8 GAP Update Factor

HSA Unsigned8 Highest station address
max_retry_limit Unsigned8 Max. retry limit

Bp_Flag Unsigned8 Flags for the user interface, e.g. error action flag



https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586

- 26 - PAS 62453-3 © IEC:2006
Name Type Comment
Min_Slave_Interval Unsigned16 Smallest allowed time period between two slave poll
cycles
Poll_Timeout Unsigned16 Master-master timeout
Data_Control_Time Unsigned16 Guaranteed time period between two
Data_transfer_list updates
Octet 1 (reserved)
Octet-String
Octet 6 (reserved)
Master_User_Data_Len Unsigned16 Length of Master_User_Data inclusive
lengthparameter /N
Master_Class2_Name Visible-String (32) Name of DP class 2 mﬁ the pakxeter seflwas
created with N (\
Master_User_Data Octet-String Manufacturer-specﬁc \ x
11 PBlave bus parameter set
The | following parameter set represents of the  attrjbute
busMasterConfigurationPart within the DTMParameterSg¢ch s slave devices| see
Table 9. This attribute has to be set for each Pro according to the IEC 61158
seriegls. For further details, refer to thg”seque gn of a Fieldbus Masterf and
the IEC 61158 series.
TW —/Bg ara%e}gjr s slave device
Name N \& /\Ty}“ Comment
Slav¢_Para_Len nsigned\ 6 Length of the slave parameter set inclusive the
length parameter
S|_Flag \/ \/ Unsigne Slave specific flags like New_Prm, Active,
(\ Fail_Safe, ....
Slave_Type Unsigned8 Manufacturer-specific slave type denotation (§ by
default for DP-Slaves)
Octet 1 (reser\éd) \ \
(\\ \\ \ Octet-String
Octef 12 (@(—ﬁk \\/
Prm_[Data_Len \> Unsigned16 Length of Prm_Data inclusive the length parameter
(range 9 to 246)
Prm_|Data Octet-String
Cfg_Bata—ten Unsigrodts Longth-of Cfg—Data-inclusive-thetength-parameter
(range 3 to 246)
Cfg_Data Octet-String
Add_Tab_Len Unsigned16 Length of Add_Tab inclusive the length parameter
(range 2 to 2'%-31)
Add_Tab Octet-String Address assignment table
Slave_User_Data_Len Unsigned16 Length of Slave_User_Data inclusive the length
parameter (range 2 to 2'%-31)
Slave_User_Data Octet-String Manufacturer-specific data to characterize the DP-
Slave for the master
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12 Module and channel data

A slave’s current module configuration including the relevant channels has to be available by
FdtChannel objects. That is required as within the environment process variables have to be
assigned to single channels and the slave configuration has to be displayed in the
environment’s system overview without using the DTM’s user interface.

The addressing of channels within the PROFIBUS data frame is bit-oriented and data-type
independent. A bit position and a bit length determine each channel. The data type of a
parameter determines how to convert the bitfield.

ghannels within PROFIBUS data frames, see Figure 1:

Poshbye =2 Poszbyve =2
Posht =0 Pozht =3
Length =32 Length =27
Foshbit 7 . 0 Fos.hit 7 . 0 05 b
] % -2

ple for 10 data within telegramms

bitPosition="19" bitPosition="16"
bitLength="27" bitLength="16"

The following example shows the expected structure description of a modular slave in a

4 + H EO T D % otk | N + + Aafi P~ o ERTr o H H EH
para Mol o1l UOIIIU T dadrdirnciclio willn tre UUJU\JL kyHUD uoTmecu mmr e U rropouiiivall

Representation of the data frame using GSD information:

BeginSlave;;

RIOLB8101.GSD;6;
BeginModules;;
1X03 FrequencyCount;0x51;
Empty ;0x00;
Empty ;0x00;
Empty;0x00;
Empty;0x00;

DTM
n.
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Empty;0x00;
Empty;0x00;
2XXX ValveBlock.;0x30;
EndModules;;
EndSlave;;

Description of the position of signal channels within the data frame, see Table 10.

Table 10 - Signal channels within the data frame (\

s N :\k'
# Frame description Remote I/O /\< (\0\*
Vendaqr: "RIO manufacturer"
Devicetype |"LB Deviceid ent: 0x8101 # he<\
: 8101"

Framgident: |"B1t1" 4 \ \

N\

# InpU

data a \)

L’
L~

Top

# Chapnel |# # Data [# Data |# Dat Invatio\ |# Mvalid ( bst. Af# Subst. [# Sim. |# Sim|Bit [# Status-
Channe i Bit ﬁValue Bit |Bit Channel
| type AO

#PoS. |#Pos. |# Lengt(;t\ Pos\ﬁ\\‘\os. #Pos. |#Pos. |#PoS. |#Pos
it

byte bit bxt‘e\&\ byte bit byte bit
Modul:  ["EP01" ["Digital |Qpﬁt\@ou}m§r)\l\s§gs 1\Q3\g4 Bykg“
"Count READ |0 0 b2 ) y/ - - - - 0
1.0
INT
Module:  ["EPOS® "%)ve}lock L@FB xxN1 0’2 DI (1 Byte Input u. Output)*
"DI_8|LFO [READ ¥~ /- A I = |11
uTo"
BOOL /\
"DI_8|LF1" |RE 1 - - - A
BAOL
"DI_8 _LF<§E.% » § 1 - - - - - - 1
Booy
# Output \)
data ~
# Cha n@% #Data |#Data |#Data [#Invalid |#Invalid |# Subst. |# Subst. |#Sim. |# Sim]Bit[# Status-
r\ Channe Bit Bit Value Bit [Value Bit [Bit Channel
| type
# PoS. |# PoS. |# Length |# PoS. # PoS. |# Pos.
byte  |bit byte# byte  |bit
e
bt
PoS. byte
Modul: "EP08" |"Valve block LB/FB 2XXX /1 DO / 2 DI (1 Byte Input u. Output)”
"DO_8_0" |WRITE |0 0 1 4 1 - - - - 0

BOOL
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e Corresponding XML documents:
e DTM Parameters:

<?xml version="1.0"?>
<FDT xmlIns="x-sch ema:DTMParameterSchema.xml" xm Ins:fdt="x-schema:FDTDataTypesSchema.xml"
fdt:storageState="persistant" fdt:dataSetState="default">
<fdt:DtmDeviceType>
<fdt:Versionlnformation name="LB 8101" vendor="RIO Manufacturer" version="1.0" date="2000-08"05"/>
<fdt:SupportedLanguages>
<fdt:Languageld languageid™1"/>
</fdt:SupportedLanguages>
BU ies>
<fdt:BusCategory busCategory="036D1497-387B-11D4-86E1-00E098727"B9"/>
<fdt:BusCategory busCategory="036D1499-387B-11D4-86E1-00E098727"B9"/>
</fdt:BusCategories>
</fdt:DtmDeviceType>
<[ptmDevice fdt:tag="00PGH10EC"01">
<InternalTopology>
<InternalChannel>
<Module moduleid="1" slot="1">
<fdt:VersionInformation name="LB/FB 1”03" vendor="R}O M
08”051 descriptor"Digital Input (Counter 4 Byte"/>
<fdt:ChannelReferences>
<fdt:ChannelReference idref"Count_"_0"/>
</fdt:ChannelReferences>
</Module>
</InternalChannel>
<InternalChannel>
<Module moduleid="8" slot="8">
<fdt:VersionInformation name"1DO / 2D\ ve ame" version="".0" date="2000-08'05"
descriptor="Valve Block LB/FB 2XXX 1Byte Input/Output"/>
<fdt:ChannelReferences>
elReference_idref="
eferfence idref

io="10" date"200p-

%

</InternalTop&
</PtmDevice>
</FDTP>

e FDT<«Chan

<?xmlversion="4_
<FDT [xmIns="x-sel
schema:FDTDataTypesSché

<KDTChahnelType>
<fdt:VersionIinformation name="Digital Input (Counter 4 Byte)" vendor="RIO Manufacturer" version="1.0"
date=12000-08"05"/>

</FDTChannelType>

<FDTChannel fdt:tag="00PGH10EB001" fdt:id="Count_0_1" protectedByChannelAssignment="0" number="0"
fdt:dataType="int" fdt:signalType="input">

<DpAddress bitPosition="0" bitLength="32"/>

</FDTChannel>

</FDT>

e FDT Channel “DI_8_LFOUTO’:

<?xml version="1.0"?>
<FDT xmlIns="x-schema:FDTProfibusChannelParameterSchema.xml" xmins:fdt="x-
schema:FDTDataTypesSchema.xml">
<FDTChannelType statusChannel="1">
<fdt:Versioninformation name="Digital Input Valve Block" vendor="RIO Manufacturer" version="1.0" date="2000-
08-05"/>
</FDTChannelType>
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<FDTChannel fdt:tag="00PGH10FB001" fdt:id="DI_8LFOUTO0" protectedByChannelAssignment="0" number="10"
fdt:dataType="binary" fdt:signalType="input">
<DpAddress bitPosition="33" bitLength="1"/>
</FDTChannel>
</FDT>

e FDT Channel “DI_8_1”:

<?xml version="1.0"?>
<FDT xmlIns="x-schema:FDTProfibusChannelParameterSchema.xml|" xmins:fdt="x-
schema:FDTDataTypesSchema.xml">

<FDTChannelType>

<fdt:Versionlnformation name="Digital Input Valve Block" vendor="RIO Manufacturer" version="1.0" date="2000-

08-051/>

</FDTChannelType>

<KDTChannel fdt:tag="00PGH10EB002" fdt:id="DI_8_1" protectedByChannelAssignment
fdt:daaType="binary" fdt:signalType="input">
<DpAddress bitPosition="34" bitLength="1"/>
<StatusInformation logic="positive" invalidBit="35"/>

</FDTChannel>
</FDTp>

er=n1 1

R

e FDT Channel “DI_8_LF1":

<?xmlfversion="1.07">
<FDT [xmIns="x-schema:FDTProfibusChannelParameterSchema.xry
schema:FDTDataTypesSchema.xml|">
<KDTChannelType statusChannel="1">
<fdt:Versionlnformation name="Digital Inp
08-051/>
</FDTChannelType>
<KDTChannel fdt:tag="00PGH10FB002" fdt:id="D
fdt:dafaType="binary" fdt:signalType="input">
<DpAddress bitPosition="35" bitLength="
</FDTChannel>
</FDTp>

='12000-

e FDT Channel

<?xmlfversion="1.0"7

<FDT [xmIns="x-schemg’

schema:FDTDataTypesSchema: mI'
<HDTChannelTyps

<fdt:Versi il i = " ion="1. =12000-

08-051/>

</:DTChannIType>

<KDT :

fdt:dafaType<"bin

<Statuslnforation glc—"p03|t|ve" mvalldBlt "37">
</FDTChannel>
</FDTP>

e FDI Channel "DI_o_LFZ™

<?xml version="1.0"?>
<FDT xmlIns="x-schema:FDTProfibusChannelParameterSchema.xml" xmins:fdt="x-
schema:FDTDataTypesSchema.xml">
<FDTChannelType statusChannel="1">
<fdt:Versionlnformation name="Digital Input Valve Block" vendor="RIO Manufacturer" version="1.0" date="2000-
08-05"/>
</FDTChannelType>
<FDTChannel fdt:tag="00PGH10FB003" fdt:id="DI_8 LF2" protectedByChannelAssignment="0" number="12"
fdt:dataType="binary" fdt:signalType="input">
<DpAddress bitPosition="37" bitLength="1"/>
</FDTChannel>
</FDT>
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e FDT Channel “DO_8_0":

<?xml version="1.0"?>
<FDT xmlIns="x-schema:FDTProfibusChannelParameterSchema.xml" xmins:fdt="x-
schema:FDTDataTypesSchema.xm|">
<FDTChannelType>
<fdt:Versionlnformation name="Digital Output Valve Block" vendor="RIO Manufacturer" version="1.0"
date="2000-08-05"/>
</FDTChannelType>
<FDTChannel fdt:tag="00PGH10EBO004" fdt:id="DO_8_0" protectedByChannelAssignment="0" number="3"
fdt:dataType="binary" fdt:signalType="output">
<DpAddress bitPosition="0" bitLength="1"/>
<Statuslnformation logic="positive" invalidBit="32"/>
</EDTChannel>
</FDTp

13 ProfiSafe

13.1| Motivation

The jpurpose of the ProfiSafe-UseCase paper is to co sting

failsafe automation examples from the discrete and conti nd to

derivle a common systematic approach. This proposed solutio

e Hrofibus DPV1 and ProfiSafe communication/phnciptes

e new possibilities of combined faiksafe : i ithin
ohe PLC),

. al’yd current activities of other ProfibGs worki

Within the context of the F 'FDT

programmers interface fo

13.2| General pa:c\é pete

In order to com , each ProfiSafe device (F-Slave) requires so-call¢d F-
Parameters fo a g the operational mode of its ProfiSafe driver. Those
parameters ¢ompwi \ time, safety integrity level, container size, etc. In case of
simp|e F-slaves r parameters are required. F-Parameters will therefore be defined
within isiof

In cqntrast, a corplex F-slave requires additional individual and safety relevant paramgters
(indiyidualsdevice pafameter) that, due to its size (>240 Bytes), often cannot be transpprted
by the, initial parameterization telegram (Prm-Telegram). As an amendment, Prof|Safe
guidelines are suggesting an additional method via proxy function blocks in a safety PLC |thus
providing additional functionality like program-controlled reparametrization, etc.
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Manu- ; : Process
facturing i-Control =DTM"*)

i-Parameter

7'y 7 EDD PNO

F-Control FDT FDT*) EDD-

F-Param. Inter-

I preter
Engineering Tool

I

DP-ASIC/Stack

Host

A

MM MS2

Lo

F-Parameter I ProfiSafe-Driver

Technology-

i-Parameter __y; RS

, ought to be handlegd by
-device manufacturers.| The

Individual device parameters, being
Devige-Type-Manager programs (DT
engineering tool operates as a Frame A ch a DTM of a F-slave. It routep the
communication requests of a DTM g ) and provides data persist¢nce.
Othefrwise it covers all iti \etwork configuration, parameterization,
comipissioni i IS q with the PLC via the Master-Master-Prqgtocol

(MM vice of its own class (Master Class 1)| The
engineering tool itself is defi 2 > ass 2" device.

13.3

The B RrofiSafeNindividyal device parameter set is defined within the Prof|Safe
guidelines. This s ¢ p_i XML-format for transportation across the FDT interface.

See F
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The
prop

trangportation. Each data set compri

polyn
chec

14

The
is pf
PRO

source destination address N
number of data sets
ident Nr. of the i-parameter (e.g. detect zone)
i-parameter
> data setn
2-byte-CRC across data setn
i-Parameter <
|I instanc_:e data
data setn+1 of dit'f_e FB
2-byte-CRC across data setn+1 IEC 61131-3
_
i-Parameter N
> data setn+m
2-byte-total-CRC = CRC3
_
max. 8 data sets2
with P%M
Figure 3 — Data structure @ 28 M id@ device parameters

Widual device parameters
fit into a Profibus data set read
for data consistency check.

omial is fixed and ned i
ks the total block.

es b
thfiS

ith single slave instances or in a global accessible f
tminformation. On method GetIinformation(), a DTM
¥ GSD information within its XML document.

are
y for
The

e™Muidelines. The CRC of the last set

le. It
of a



https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586

PAS 62453-3 © IEC:2006

— 34—

"3IGWNNN~ LNIAl oy10ads Jainjoeynuey
_ 10 (Z2¥/6X0 01 0026X0
007 6X0— g TN TN IO Stfoa—ete—Sentenpymo| |y
xay) — —
_ ovIad 3IAVIS WN1aa
xay-ulg 91 padbisun d39ANN LN3Al 801A18S Q@ Aq palsenbas g ued YIgWNN~ {N3Al aledALpl| Jequinniuapl
29p) — -
1SI17 3AIT 2/LVYINL 92IAISS "Ipisew
Quu aubysun SSalppy aAe|S SNg1d0¥d e Aqg sl aal| jo Jed se papiaoad si ssaipde sng ssalppyp| | sselppyane|s
wnu3g |N 7 |000}04d .da 10o0j01d, :sao1Aap 4Q (e 104 | |0o0joidsngp|| |020301dSNq
A\ (aweu
(yewuap oljueWAAS)
Ke|dsip)
aweu
jewr jew.oy juswaly ajnquRy
1a4-1mX ejep snqijou 991A3p |eaisAyd ul 3sanbau ejeq Jljuewag -snqijoid
G }je — ewidyosiuapisnqijoidlidad - L1 slqel

0} sI Aeaue Jeyos ay| “pawl

"'S80IABP d @Ind 10 s80IA8p B|1J0id ‘S8dIABp Q| :Sod

d14/10) JEWIOY pUB 92IN0S ‘Blep JueAa|al uoneoynuapl ayl sisl| || a1qel Buimojjo) syl
ewppyoSsluap|snqijoidiad 1'sl
AP B AQ papinold sisjoeieyp a|qisiaul ‘sBulISOIqISIA Ul e

(Muelq) yogxo uum pajjy aq
BYO uo paseq sbuls jje ur e

:s8|nJ Aelse Jeyo snqijoid

I da @ind 81810 8SIMIBYIO e
Vd ©]lJ0ld %08yd 8SIMIBaylo e
| 918810 ‘o|qe|ieAR SI NB| JI o
:Sjauueyd UoNEBoIY guoid Jo} |peldde aq 1snw 8jnJ Buimojjo4
Foinepljualeylip 10819p Aew ueog snqiold v

‘'Sjuswa|a UolleoIjlIuapl o1fa8lds snqijoid 1uslajjip ale aiay]

Uo13BDIHI3UAP! 3JIABP SNQIOId Gl



https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586

— 35 -

PAS 62453-3 © IEC:2006

91 Bumsa|qisia [9] OW®I Vd
- 0%l vd wouy peal 94 1sNW NOISIAIY FYVYMAYVYH (0026X0
os| O 108-3+CH—F O He Oothe Py E-SHeothep-otiH
1809 0} mc_:m —_——
0] pallaAuoh 310N
NOISIATY IHVYMAYVYH
91 jul paubisup
bulys -818100 P Juswa|3 0 IN®I| UOISIAneYaI@MpIEHDP| uolsinayaiempley
IWNN Y3S 30IA3A°9d 0} paddep
Bulysalqisi Jagunu |elas anbiun
[91] Buis $19300 9| m.zbz*& Q € Juswa|3 0 NI JequinN|elasp| JequinN|elss
Buiyg 9|qis! dl” 30I1A3Q'9d o} paddep
[oz] Buiss S19190 0 Z<Elv<lo) Z Juswa|3 0 NI - pliepio
< ‘o al” NVIN 3D0IA3a'dd o} paddepny
zin 91paubisufy al"¥d3¥NLOVANNY > | Juswa|3 0 W3I Jainjoginue\p| pliainjoejnuew
wnu3 - |090}01d /lb\/.\ \@l_oooﬂoa 1 S921ABp N ||e 404 |0001pid4sngp| |0203}014SNnq
A(N \QQS @ ul pauljep se SsalppyaAB|S pue uoisualk3oloadgiainioejnuew ‘JaqunNiuapl
(3ewoy
Ke|dsip)
(oweu anpuewas)
jew.oy} jew.oy
1a4-1nX ejep snqujoid| | sweu aij19ads j0s0j0.1d ao1Aap |easAyd d oz_u } juawa|3 sljuewas aweu ajnquy-snqijoid
Bujddew o1j109ds \®] SNQI}0id Y}M Sanqliy yosquapi{sneijoidliad - ZI aidel
NI puiddew ay] smoys g| ajqel Buimojjo} syl
9JIABD o_:omaw
e Ajijuapl 0} umm: aq ued sl S-9UO0 Ojul $an|jeA uoisu
Jajoweled 821A8p JO Jaquinu e 00/AQ.B8 ‘uonefuiojul 9)x3o14108dg
Blulls uoljealyiuapl 891Aap ol10ads- Lovco> 1a Ag.pesn ag uen Jainjoejnuew
N4 /\/VW (oweu
(yewup ol1juBWAS)
Ke|dsi
1ds1p) sweu
jew.oy jew.oy aweu juawa|g aInquPY
1a4-1NX ejep snqujoid o1j199ds |020j04d a91Aap |eaisAyd ul 3sanbau ejeq Jljuewas -snqujoid



https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586

PAS 62453-3 © IEC:2006

— 36—

ILaelioidoaioadsyoolg

‘W.Lasiyoid
‘IWL@ouBueD
wnug - anafiodais N1 :uoljesawnuy |oAa T 0ddRSIN L API Joddngoliausag
Buins ajqisih %% NOILVOOT OVL
[zz] Buys - S19100 2k 1vd01 /N Zuswa|3 | NI - uoneoo-bey
Buis a|qisih NOILONN4 OVL
[ee] Buns - S19190 2f NOILONN @K O L Jusws|3 | N8I Belp uonoun4be)
2
4l - S)190 a3Lyoddns Wi > 0l Juswa|3 0 W3l - pajpoddnsuwi
AAA uoisiah Q
Joulw ggfi
XXX [SIeJESFES
KKK xxx Jofew gsiN
‘gl paubisuh
jeold - 81810 NOISHIA NI > 6 Juswa|3 0 NI - uolsIaAWI
SS¥10 Vd'= 991°103rg0o 300149 = 9SN
91 paubisup IdAL
zIin - S1I80 “0I14103dS 311404d %Em_m 0 W3l - adA Loyy1oadga)|youd
9l paubisup
zin - s190 ar 3ndodd \EK% NI - aisyoud
< S§|004gj}0.
Buljpuey uoisiaA aziuo a4 ul
91 Buigalqisin woJj peas aq jsnw zO_m_>m
: OW®I vH 0}18s sl dI” 37140¥d) 92
m.m.;m”.m.w
‘g paubisup -
6 + teup NOISIATY IdV¥YMLI40
Bug I —S19100 [y | NOISIATY IHVYML40S G Juswa|3 uolsias o femyosp| UOISIADYBIEM)OS
(yew.oy v/
Kejdsip)
(sweu o3uewas)
jewuo} jewsoy
1ad4d-1INX ejep snqljoid aweu o_u_ownw ]0J0j}0.d 9JIA9p _mo_m>—._.u ul uww_.__um._ ejeq juswa|3 Jljuewag auwleu ajnqlilly-snqljoid



https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586

— 37 -

PAS 62453-3 © IEC:2006

%

INLasIyoidoy10adsoolg

‘W.Lasiyoid

‘IWL@oMBueD
wnua |9Ad _oai_.\\v :uoljesawnuy |19A8710ddNSINLAPI Joddngoliausag

\ yoo|gJe@onpsueld] }sil) Jo J0S
zin gLpaubisun SSV10 1IN <n_\®m SSY 10 vd 109[qO »oo0|g 03 peddew snquue 1Aa4 - adA1oyoedga|iyo.d
[91] Bumis | zebumsiero oﬂo&& \ Q y Z¢ Bunsieoo - ad 4o 0d Bep OV 1821A8p
[91] Bulis | 9LBulISaIqISIA WNN"¥3S 30IA3a ﬁ 9\ »\m\/vwm_ew_z Z1 x8pu] - yoo|g |edisAyd JequinN|elasp| JequinN|eles
[91] Buys | 9 Buyga|qIsIA NOISIAIY FHVYMAYVYH §\ \% 159 _m_>v 6 Xapu| - 3o0|g |edisAyd uolsinayaIgmpleHP| uolsirayalempiey
[91] Bums | 9LbBuse|qISIA NOISIATY IHVYMLH0S K.N gg_eg ) 8 xapu| - yo0|g |edishyd UOISIAB Y eMOSP| UOISIABYBIEM}OS

(9 xapuy)
zZin gLpaubisun uolsiney a|ijold | - 9] paubisu v_m = {eoisf(d jo ainjonuis yo0|g | uoisiap|0001pIdSNgP| uolsinaya|iyoad

(z ®z1s — 0} xapuy)
zin Zbulsien0 9|40id - mc_:mH NEmEm_m v_oo_ _mo >c onJis 3o0|g - a|youd
[91] Bumys | 9LBulse|qIsIA dl” 301A3a 91 Busy) n_m_> - F \ leorsAud - STRERIVETS)
zin gLpaubisun al" NV 30IA3a (rewrosp g - mvu\aw%c\\\&\ xv\fn_ Jainjogynuenp| pl4ainjoenuew
wnua |020}0.4d //\mh_o oud, V\«Xm_o d __m 109 |00031pid4sngp| joo0j044SNq
'a|ge} 4@ ul @@/E\m@co_mcﬁ JoyloadgJainjoeinuew ‘JagqunNuapl

(yewioy
Ae|dsip)
(sweu o3uewas)
jewioy jew.soy

1a4-1nx ejep snqijoid alieu o1j19ads |0203}01d 991A3p |eaisAyd ul 3sanbai ejeq u:c :mEmm aweu ajnquy-snqijoid

‘WVd SNqii0id 1o} 1BWI0) pUB 82IN0S ‘BlEp JUBAS|aJ UOIIBDILIUSPI 8Y] SISI| €| 8|qe] Buimojjol sy



https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586

- 38 - PAS 62453-3 © IEC:2006

The following Table 14 gives a description of the attributes with protocol independent
semantics.

Table 14 — FDTProfibusldentSchema - attributes with protocol independent semantics

Attribute Description
schemaVersion Identifies the schema version
idDTMSupportLevel enumeration

genericSupport

profilesupport
blockspecificProfileSupport
specificSupport

identSupport
matgh Used by device DTM to define a regular ressiol which/m sWh tp scanned
physical define identification informatlo&
nomatch Used by device DTM to define ar SlO which m\/t not mafch to scanned

physical define identification info

Used by device DTM to indMn ormdtion may not magch

~/

Tag - \//m;sc\ﬁ&tion

RegExpr Includeétggl}akeggqress&n strkg —\eﬁh rfor match or for nomatch

<Schema name="FDTProfibusldentSchema" xmins= oft-com:xml-data" xmins:dt="urn:schemas-micrqsoft-
com:datatypes">

<l}-Definition of Attributes-->

<Attribute Type name="schema rS|on § v1.21"/>

<AttributeType name="bus : ati : es="protocol_DP protocol_IM protocol_PA"/>

<l}-

<i- DP

<l-

<AttributeType n &
<l}- data source : live lig i k i gr - display decimal format -->
<AttributeType name=\{de
<l}- Profile IDENT_WNU 0x9700 to 0x9742) or Manufacturer specific IDENT_NUMBER -->
<l}- Display format : Oxabed -+
<l}-
<l-
<4
<Attribute
<l}- 1&M O'Elemen

<AttributeType.h@ |

<li- 1&M 0 Element2 Mapped to PB.DEVICE_ID -->

<Attribute Type name="8erialNumber" dt:type="string" dt:maxLength="16"/>

<l}- 1&M_ 0’Element 3 unique serial number - Mapped to PB.DEVICE_SER_NUM -->

<Atttibute Type name="hardwareRevision" dt:type="string"/>

<! I 0 EL nt 4 HADDAA DI:_DI:\IIQI{'\M 2 Qctate trancfarmad to ch—ing (fn hoe-consistantto. DI\_IQ l\ll)

<l-- if PROFILE_ID is 0x9700 = device is PA device, HARDWARE_REVISION must be read from PA_I&MO0 element 2 -->

<Attribute Type name="softwareRevision" dt:type="string"/>

<l--1&M 0 Element 5 SOFTWARE_REVISION - 4 Octets : 4 Octets - 1 char + 3 unsigned 8, e.g.: V1.2.3 -->

<!l-- if PROFILE_ID is 0x9700 = device is PA device, SOFTWARE_REVISION must be read from PA_I&MO0 element 3 -->

<AttributeType name="profile|D" dt:type="ui2"/>

<!--1&M 0 Element 7 PROFILE_ID -->

<Attribute Type name="profileSpecificType" dt:type="ui2"/>

<!-- 1&M 0 Element 8 PROFILE_SPECIFIC_TYPE - MSB = BLOCK_OBJECT, LSB = PARENT_CLASS -->

<AttributeType name="imVersion" dt:type="float"/>

<l-- 1&M 0 Element 9 IM_VERSION - 2 Octets - unsigned 16; MSB major version xxx, LSB minor version yyy - convert to
float xxx.yyy -->

<l-- Frame Application and DTMs should split the float to major version and minor version for display -->

<AttributeType name="imSupported" dt:type="ui2"/>

<!-- 1&M 0 Element 10 IM_SUPPORTED -->

<Attribute Type name="tagFunction" dt:type="string" dt:maxLength="32"/>

<l-- [&M1 element 1 TAG_FUNCTION - mapped to semantic of IdTag -->

<Attribute Type name="tagLocation" dt:type="string" dt:maxLength="22"/>

<l-- 1&M1 element 2 TAG_LOCATION -->



https://iecnorm.com/api/?name=82818b487b4d131f6f2718749ed7e586
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