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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS -
Part 7-303: Generic interface and use

of profiles for power drive systems —
Mapping of profile type 3 to network technologies

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

the latter.

5) IEC provides no markiQg proced
equipment decla j
6) All users should e re ! 2

8) Attentign isNqrawn\te_the Normative references cited in this publication. Use of the referenced publications is
indispensa S pplication of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

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

following.
Publication / Holder Title Derwent Derwent publication
Application serial accession
number Number

EP844542 [S1] Numerical control method | 1998- EP844542-A1
and control structure for 274369 27.05.1998;
controlling of movement DE59603496-G
of objects whereby speed 02.12.1999;
control is effected at a EP844542-B1
higher rate than position 27.10.1999
control

The IEC takes no position concerning the evidence, validity and scope of this ):wterpraﬁuments
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The holder of this patent right has assured the |IEC that he is willing to negotiate licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the
world. In this respect, the statement of the holder of this patent right is registered with IEC.
Information may be obtained from

[SN] Siemens AG

Corporate Intellectual Property
Licensing & Transactions
Otto-Hahn-Ring 6

81730 Muinch

Germany

Attention is drawn to the possibility that some of the elements of
subject of patent rights other than those identified above. IEC shall
identifying any or all such patent rights.

2007-11.

cuments:

/\ f'DIS\\ \ ﬁgporton voting

22\6&185/FD| )\/22G/193/RVD

Full information @ue otingAforxthe of this standard can be found in the report on
voting indicated erabqQue takle.

power drive s

The text of this standard is based on t

ems, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

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

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. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The IEC 61800 series is intended to provide a common set of specifications for adjustable
speed electrical power drive systems.

IEC 61800-7 describes a generic interface between control systems and power drive systems.
This interface can be embedded in the control system. The control system itself can also be
located in the drive (sometimes known as "smart drive" or "intelligent drive").

A variety of physical interfaces is available (analogue and digital inputs and outputs, serial
and parallel interfaces, fieldbuses and networks). Profiles based on specific physical
interfaces are already defined for some application areas (e.g. motion control) and some
device classes (e.g. standard drives, positioner). The implementations he associated
drivers and application programmers interfaces are proprietary and vags

IEC 61800-7 provides a way to access functions and data ofa d ' is independent of the
used drive profile and communication interface. The gbjectiveN
generic functions and objects suitable to be mapp ommunication interfaces.
This makes it possible to provide common imple ' i

— The seleo drives doe
For a control de e/ J

— Only one understandable way of modeling

— Independent of bus technology

Much effort is needed to design a motion control application with several different drives and
a specific control system. The tasks to implement the system software and to understand the
functional description of the individual components may exhaust the project resources. In
some cases, the drives do not share the same physical interface. Some control devices just
support a single interface which will not be supported by a specific drive. On the other hand,
the functions and data structures are often specified with incompatibilities. This requires the
system integrator to write special interfaces for the application software and this should not be
his responsibility.

Some applications need device exchangeability or integration of new devices in an existing

configuration. They are faced with different incompatible solutions. The efforts to adopt a

solution to a drive profile and to manufacturer specific extensions may be unacceptable. This

will reduce the degree of freedom to select a device best suited for this application to the

selection of the unit which will be available for a specific physical interface and s r

the controller. lﬁO&éeﬂments
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IEC 61800-7-1 is divided into a generic part and several annexes as shown in Figure 1. The
drive profile types for CiA 4021, CIP MotionT™2 PROFIdrive3 and SERCOS interface™4 are
mapped to the generic interface in the corresponding annex. The annexes have been
submitted by open international network or fieldbus organizations which are responsible for
the content of the related annex and use of the related trademarks.

The different profile types 1, 2, 3 and 4 are specified in IEC 61800-7-201, IEC 61800-7-202,
IEC 61800-7-203 and IEC 61800-7-204.

This part of IEC 61800-7 specifies how the profile type 3 (PROFIdrive) is mapped to the
network technologies PROFIBUSS and PROFINETS.

IEC 61800-7-301, IEC 61800-7-302 and IEC 61800-7-304 specify how the profile types 1, 2
and 4 are mapped to different network technologies (such as CANoy EtherCATTMS,
Ethernet PowerlinkTM9, DeviceNet™10 ControlNet™11  EtherNet/|P
interface).

1 CiA 402 is a trade name of CAN in Automation, e.V. This information is giVe

the trade name holder or an
SERCOS and SERCOS inte
of the trade name holder,

of this InternationahStandard and\d \fele stltu e ah endorsement by IEC of the trade name holder or any
of its products. 'ane to this profile does equire use of the trade name PROFIBUS. Use of the trade
name PROFIBUS xedujres permission o RROMRBUS International.

profile does not require use of the trade name
OS and SERCOS interface requires permission

6 PROFINET is a trg ernational. This information is given for the convenience of users
of this International dQes not constitute an endorsement by IEC of the trade name holder or any
of its product ¢ does not require use of the trade name PROFINET. Use of the trade
name PROFIMNE isstqn of PROFIBUS International

products. Comptiance to, this profile does not require use of the trade name EtherCAT™. Use of the trade name
EtherCAT™ requires\pérmission of the trade name holder.

9  Ethernet Powerlink™ is a trade name of B&R, control of trade name use is given to the non profit organization
EPSG. This information is given for the convenience of users of this International Standard and does not
constitute an endorsement by IEC of the trademark holder or any of its products. Compliance to this profile
does not require use of the trade name Ethernet Powerlink™. Use of the trade name Ethernet Powerlink™
requires permission of the trade name holder.

10 peviceNet™ is a trade name of Open DeviceNet Vendor Association, Inc. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by IEC of the
trademark holder or any of its products. Compliance to this profile does not require use of the trade name
DeviceNet™. Use of the trade name DeviceNet™ requires permission of Open DeviceNet Vendor Association,
Inc.

11 ControlNet™ is a trade name of ControlNet International, Ltd. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by IEC of the trademark holder or
any of its products. Compliance to this profile does not require use of the trade name ControlNet™. Use of the
trade name ControlNet™ requires permission of ControlNet International, Ltd.

12 EtherNet/IP™ is a trade name of ControlNet International, Ltd. and Open DeviceNet Vendor Association, Inc.
This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by IEC of the trademark holder or any of its products. Compliance to this profile does not require
use of the trade name EtherNet/IP™. Use of the trade name EtherNet/IP™ requires permis
ControlNet International, Ltd. or Open DeviceNet Vendor Association, Inc. B‘)tﬂments
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IEC/TR 62390
Device profile guideline

IEC 61800 series
Adjustable speed electrical power drive

IEC 61800-7 Generic interface and use of profiles for power drive systems

IEC 61800-7-1 — Interface definition

Generic PDS interface specification

Annex A Annex B Annex C
Mapping of Mapping of Mapping of
profile type 1 profile type 2 profile type 3

(CiA 402) (CIP Motion) (PROFIdrive)

IEC 61800-7-200 — Profile specifications

<\\\>

IEC 61800-7-201 IEC 61800-7-202 IEC 61800-7- 2 IEC 64800-7-204
\
Profile type 1 Profile type 2 rofile type 3 Profile type 4
(CiA 402) (CIP Motion) (PRQF}drive N (SERCOS)
(NN N

IEC 61800-7-300 — Mapping OK\K eﬁn@\wo k t\é'éh logies
IEC 61800- -3ot Es\>o -7-303
) . NG

Mapping of profile

IEC 61800-7-301 IEC 61800-7-304

Mapping of profile Mapping of profile

type 1 to: t 3 to: type 4 to:
e CANopen ¢/ PROFIBUS e SERCOSI+II
e EtherCAT e PROFINET e SERCOS I

e EtherCAT

e ETHE
Powerliqk

\}rmj— Structure of IEC 61800-7
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Document Sharing Hub

Full document details: IEC 61800-7-303 2007


http://avadocuments2026.com/doc/iec-61800-7-303-2007
http://avadocuments2026.com/doc/iec-61800-7-303-2007

-12 - 61800-7-303 © IEC:2007

ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS -
Part 7-303: Generic interface and use

of profiles for power drive systems —
Mapping of profile type 3 to network technologies

1 Scope

IEC 61800-7 specifies profiles for Power Drive Systems (PDS) and their(mappi
communication systems by use of a generic interface model.

g to existing

and laws.

This part of IEC 61800 7 specifies how the profi
IEC 61800-7-203 onto different network technologie

— PROFIBUS DP, see Clause 4,
— PROFINET IO, see Clause 5.

2 Normative references

al communication networks — Fieldbus specifications — Part 5-10:
gfinition — Type 10 elements

IEC 61158-6-3,
Application layer pro

dustrial communication networks — Fieldbus specifications — Part 6-3:
ocol specification — Type 3 elements

IEC 61158-6-10, Industrial communication networks — Fieldbus specifications — Part 6-10:
Application layer protocol specification — Type 10 elements

IEC 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus profiles

IEC 61784-2, Industrial communication networks — Profiles — Part 2: Additional fieldbus
profiles for real-time networks based on ISO/IEC 8802-3

IEC 61800-7, (all parts), Adjustable speed electrical power drive systems — Generic interface
and use of profiles for power drive systems

IEC 61800-7-203, Adjustable speed electrical power drive systems — Part 7-203: Generic
interface and use of profiles for power drive systems — Profile type 3 specification
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.11
actual value
value of a variable at a given instant

[IEV 351-21-02]

3.1.2

algorithm
completely determined finite sequence of operations by which the ) of th utput data
can be calculated from the values of the input data

[IEV 351-21-37]

3.1.3

application
software functional element specific to the solution
measurement and control

in industrial-process

NOTE An application may be distributed amohg
[IEC/TR 62390:2005, 3.1.2, modified]

d may communicate with other applications.

314
attribute
property or characterisfic of\an e

[IEC/TR 62390:20ﬁ5,

3.1.5
class
description of a\ se i lat share the same attributes, operations, methods,

3.1.6
clock cycle synchropous application

synchronization of sampling and cycle times in the closed-loop control software in digital
drives and control systems

3.1.7

commands

set of commands from the application control program to the PDS to control the behaviour of
the PDS or functional elements of the PDS

NOTE 1 The behaviour is reflected by states or operating modes.

NOTE 2 The different commands may be represented by one bit each.
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3.1.8
control
purposeful action on or in a process to meet specified objectives

[IEV 351-21-29]

3.1.9

control device

physical unit that contains — in a module/subassembly or device — an application program to
control the PDS

3.1.10
data type
set of values together with a set of permitted operations

[ISO/IEC 2382-15:1999, 15.04.01, modified]

3.1.11

device

field device

networked independent physical entity of an ind

[IEC 61499-1:2005, 3.30, modified]

entity that performs control, actuating™and/er
entities within an automation system

\g furctions/and interfaces to other such

[ISO 15745-1:2003, 3.11]

3.1.12
device profile

representation of a d
according to a
through a network

NOTE This is a defi®
[IEC/TR 623902

3.1.13
DO 10 Dat
collection of a

Nata and Output Data (cyclic transmission) of a Drive Object (drive axis)

3.1.14
Drive Object
functional element of a Drive Unit

3.1.15
Drive Unit
logical device which comprises all functional elements related to one central processing unit
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3.1.16

functional element

entity of software or software combined with hardware, capable of accomplishing a specified
function of a device

NOTE 1 A functional element has an interface, associations to other functional elements and functions.

NOTE 2 A functional element can be made out of function block(s), object(s) or parameter list(s).

[IEC/TR 62390:2005, 3.1.12]

3.1.17
Input Data
data to be sent cyclically from the device to the controller

3.1.18

interface
shared boundary between two entities defined by fune
characteristics, or other characteristics as appropriate

ics, signal

[IEV 351-21-35, modified]

3.1.19
10 Data
Input Data and Output Data of a devicé

3.1.20

Isochronous Mode
communication system seg
(timing) bus cycle with a ¢ hgne starpof the cycle

3.1.21

model
mathematical or
precision upon kno

[IEV 351-21-36]

3.1.22

operating
characterisa
control equip

and the extent to which the human operator intervenes in the

[IEV 351-31-01]

3.1.23
Output Data
data to be sent cyclically from the controller to the device

3.1.24

parameter

data element that represents device information that can be read from or written to a device,
for example through the network or a local HMI

NOTE 1 Adapted from IEC/TS 61915.

NOTE 2 A parameter is typically characterized by a parameter name, data type and access direction.

[IEC/TR 62390:2005, 3.1.22, modified]
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3.1.25

Process data

data related to the control process, for example gain factor and state variables, typically
mapped to parameters

3.1.26

profile

representation of a PDS interface in terms of its parameters, parameter assemblies and
behaviour according to a communication profile and a device profile

3.1.27
setpoint
value or variable used as Output Data of the application control program tg tcol the PDS

3.1.28
status
set of information from the PDS to the application control progr
of the PDS or a functional element of the PDS

State’or mode

NOTE The different status information may be coded with one bit each.

3.1.29
technological functions

closed-loop controls and sequence co tion-specific processes

3.1.30

type

hardware or software element which specifies. thexcoramen attributes shared by all instances
of the type

[IEC/TR 62390:2005,

3.1.31 Q
variable

software entity that,

3.2 Abbrevi

AC x

AP Application Process

API Application Process ldentifier
AR Application Relationship
ASE Application Service Element
CM Context Management

Cco Communication Object

CR Communication Relationship
C-LS Controller’s Sign-Of-Life

DO Drive Object

DO-LS Drive Object Sign-Of-Life

DP Decentralised (distributed) Periphery
DSC Dynamic Servo Control
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DU Drive Unit

DX Data_Exchange

DXB Data-eXchange-Broadcast

f frequency

FDL Fieldbus Data Link (Layer 2)

GAP Area between own station address and the next one (attempt to include
new active stations)

GC Global Control Telegram

GSD Device Data File (device description, input for a bus configuring tool)

HW Hardware

ID Identifier

10 AR IO Application Relationship

I0CS IO Consumer Status

IOPS IO Producer Status

10 Data IO Data; is transmitted cyclically

IP Internet Protocol

IRT Isochronous Realtime Ether

1/10 Input/Output

LS Sign-Of-Life

MAP Module Access Pq
MSG
M CR
MSO0 AR
MS1 AR
MS2 AR AR (acyclic data exchange between master (class2) and
NAMUR orking Group for Instrumentation and Control in the
NC ical control system with a numeric control command set
OP perator Panel
Pxxx Parameter (identified by number xxx)
PAP Parameter Access Point
PC Personal Computer
PDS Power Drive System
P-Device Peripheral Device (PROFIdrive Base Model)
PDU Protocol Data Unit
PG Programming device
PLC Programmable Logic Controller without a Motion Control command set
PLL Phase Locked Loop (phase control loop)
PNO PROFIBUS User Organization
PNU Parameter Number
PROFIBUS Process Field Bus (see IEC 61158 Type 3 elements and |IEC 6 84-
( ye Déeuiments

Document Sharing Hub

Full document details: IEC 61800-7-303 2007


http://avadocuments2026.com/doc/iec-61800-7-303-2007
http://avadocuments2026.com/doc/iec-61800-7-303-2007

- 18 - 61800-7-303 © IEC:2007

PROFINET Process Field Bus (see IEC 61158 Type 10 and IEC 61784-2)
RES Reserve

RT Realtime Ethernet

SAP Service Access Point

SwW Software

SYNC Synchronization

SYNCH Synchronization Telegram (global control)
TBASE DP Time base of TDP

TeASE 10 Time base of TI, TO

tgp Bit-Time

TCA_Min Lacktime for the Controller application process
TCA_Valid Time for Input Data available

Tpe, T_DC Data-Cycle-Time

Tpp DP-Cycle-Time

Top MAX Maximum of TDP

Top MIN Minimum of TDP

TDX_ Data_Exchange-Time

T, Jitter-Time

T, Input-Time

Ti MmN Minimum of TI

Tip1

Tip2

Tinput_valid

T_IO_Input

T_10_InputMin

T_IO_Output

T_IO_Output g setpoint transfer process
T_IO_Outpu put Data available

T

Tmarc gr_Application_Cycle-Time

TmLs aster_Life_Sign-Time

To Output-Time

To MIN Minimum of (TO-TDX)

ToLl b PLL-Delay

ToLl w PLL-Window

TSAP_C Slave_Application_Cycle-Time

Tsc Speed Controller Sampling Time

Tspr Station_Delay_Responder Time

TR Target_Rotation-Time

Twp Watchdog-Time

UuliD Universal Unique Identifier

TOK Token passing

VIK Association of the Industrial Customers and Industrial Power FRyéyeasments
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Status Word

4 Mapping to PROFIBUS DP

4.1

General

This clause defines the mapping of the PROFIdrive Base Model on the PROFIBUS DP
Communication System (see IEC 61158 Type 3 elements).

4.2

Mapping to PROFIBUS data types

Table 1 shows the mapping of the PROFIdrive standard data types to t

specific data types.

PROFIBUS DP

Table 1 — Mapping of data types {\ x

Data types used in Profile Equivalent data types in e re%vi\w\heyﬁ/nition
PROFIdrive PROFIBUS DP

Boolean Boolean & \EMS%%
Integer8 Integer8 / IE}) 6}\58- -3
Integer16 Integer16 PR ( O IW’)S-&:&
Integer32 Integerd2 A \\// / \ny 61158-5-3
Unsigneds Unsié@ds \ & \ ~ Mec 61158-5-3
Unsigned16 Unsigne IEC 61158-5-3
Unsigned32 Unsigr(ed3 X IEC 61158-5-3
FloatingPoint N\ | preatingpoin N\ O\ IEC 61158-5-3
VisibleString N [ visibleStaing_ NV IEC 61158-5-3
OctetString [ oé@?sqing ~— IEC 61158-5-3
TimeOfDay (wit{%j}@ ih}ication} \T{me\&@}y\(vy}n date indication) IEC 61158-5-3
TimeDifference TiT iff%ence IEC 61158-5-3
Date N\ Date, IEC 61158-5-3
TimeOfDay witholit date OfDay without date indication IEC 61158-5-3
indication ?J\\L\\
TimeD; rekvi ith\&te\ TimeDifference with date indication | IEC 61158-5-3
indic&t\ V\\
TimeDiffe\re@th t gaté TimeDifference without date IEC 61158-5-3
indication indication

4.3

4.3.1

Base Model at PROFIBUS DP

Communication Devices

When using PROFIBUS DP as Communication Network, the PROFIdrive Devices are mapped
to the following PROFIBUS DP objects:

Controller
The PROFIdrive Controller is represented by the PROFIBUS DP-master (class 1). For
example, this may be a PLC, NC or PC.

P-Device
The PROFIdrive P-Device is represented by the PROFIBUS DP-slave. The P-Device is
related to one or more Axis of the automation system.
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Supervisor
The PROFIdrive Supervisor is represented by the PROFIBUS DP-master (class 2). For
example this may be a PG or OP.

Figure 2 shows the topology of a typical PROFIdrive drive system using PROFIBUS DP as
Communication Network.

£

o G o
slave g e
I
other \'% other
peripherals N peripherals
M
E
ROFIdrive
on Application
Class 3

PROFIBUS DP in the’following way:

Controller — P-Device
Relationship is represented by MS0 AR plus MS1 AR

Supervisor — P-Device
Relationship is represented by MS2 AR

P-Device — P-Device
Relationship is represented by cyclic data exchange between DP-slaves (DXB)

Figure 3 shows the PROFIdrive Devices and their relationships on PROFIBUS DP.
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Device -Device PROFIBUS-DP
Communication Relationship

PROFIBUS-DP Device

DP-master

class 2
(Supervisor)

DP-slave
(P-Device)

DP-slave
(P-Device)

Figure 3 — PRQFId

4.3.3

to one busi ulti-master operation. Thus, PROFIdrive P-Devices with different
3s other peripherals (such as 1/0) may be operated on one bus.

Therefore, the PROFIdrive Device at PROFIBUS DP is precisely defined by the following
address information:

e Network (PROFIBUS bus/domain)
e Device (PROFIBUS node address)
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DP-slave DP-master
(Station and (Station and
F-Device) Controller / Supervisor)

PROFIdrive
P-Device

DP-slave
Interface

__P.

NetworkInterface Connector

PROFIBUS
Device

Figure 4 — General Communicati e at PROFIBUS DP

4.3.4 Communication Services
4.3.4.1 General

The PROFIdrive Base
PROFIBUS DP mecham

4.3.42 Cycli

The Cyclic Data Exe

actual values not0Only to the DP master but also to all other stations (subscribers), so that
the other slaves may access and process this data. Therefore, by the configuration of the
PROFIBUS DP system, the DXB relationships between the DP slaves are configured and
contain the information on which subscriber accesses to which publisher data. The DXB
communication is coupled to the cyclic user data exchange of DP. Figure 5 shows the
mechanism of the DXB communication.
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DP-master (class 1)

Parameterization Master
Active Station

A

Output Data Input Data

Response *
DP-slave (Drive) DP-slave (Drive) DP-slave ves
Publisher Subscriber Su@

4343 Acyclic Data Exchange

The Acyclic Data Exchange service is

Acyclic communicationuse
block.

This allows star
series of functions, f

4.3.4.5 Clock Symchronous Operation

Clock Synchronous Operation at PROFIBUS DP is done by using the PROFIBUS DP-V2
Isochronous Mode. Clock cycle synchronous operation in the PROFIBUS DP Isochronous
Mode is implemented by using an isochronous clock signal. This cyclic, isochronous clock
signal is transmitted as Global Control telegram from the DP-master (class 1) to all
PROFIBUS slaves. Thus, the slaves supporting isochronous operation may synchronise their
applications (internal/Slave Clock) with the Master Clock (see IEC 61158 Type 3 elements).

Special error mechanisms in each station make sTable communication possible, even if there
is a sporadic failure of the Master Clock.

For PROFIdrive, the PROFIBUS Isochronous Mode is the basis for drive synchronization. Not
only message interchange on the bus system is implemented in an isochronous time frame,
but also the internal control algorithms — such as closed loop speed and current controllers in
the drive, or the controller in the higher level automation system — are synchronised (see

Figure 6). Documents
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T T
Controller Application Pos. Contr.
R1 | R2| R3
DX = Data Exchange Telegram
Rx = Controller Task of Axis x
A A
DP-master /Controller
Actual Value Setpoint
Transfer Transfer
DP | DX DX DX Acycl. Communic DX DX DX
DP Cycle Clock] | Slave| | Slave| | Slave yel. ’ Clock] | Slave| | Slave]| [ Slave
+ Reserve
1 2 3 1 2 3
Setpoint
Actual Value Transfer
DP-slave/ Transfer v
Drive Unit \ ‘
A
Drive Unit I I I
A
Actual Value Setpoint
Acquisition Activation

Figure 6 — Synchronous com)x t PROFIBUS DP

4.3.5 P-Device Communication Mode

Figure 7 shows the P-Device Com hen PROFIBUS DP is used as

Communication System.

DP-master (class 2)
(Supervisor)

Clock cycle
synchronous
communication

)

< Acyclic communicaticn >

< Cyclic communication

(P-Device)

Figure 7 — Overview about the P-Device Communication Model on PROFIBUS

Documents

Document Sharing Hub

Full document details: IEC 61800-7-303 2007


http://avadocuments2026.com/doc/iec-61800-7-303-2007
http://avadocuments2026.com/doc/iec-61800-7-303-2007

61800-7-303 © IEC:2007 - 25—

The type of PROFIBUS DP clock pulse generation (refer to 4.9.5) permits only one
synchronous DP-master (class 1) on the bus. Additional masters on this bus may only be non
synchronous DP-masters (class 1 or class 2). DP-masters class 2 are subordinated to the DP-
master (class 1) with respect to the distribution of the cycle time, and thus increase the
minimal DP cycle time Tpp (refer to 4.9).

The following restrictions to bus topology are recommended when using the synchronous
operation:

e A Class 1 Master may use all the available services without restrictions; other
communication partners on the bus should be limited to maximum two MS2 AR channels
(Services: Initiate, Read, Write, Data transport).

e A DP-master (class 2) has to be certified for the cycle synchronous/app
Hold Time).

sations (Token

4.3.6 Base Model State Machine

e Phasel: This state is the PROKIBUS ~(lez
Preparation state. In Phase 1, th i
and Supervisor may perform a Para
signal exceptions via the Alarm Me

e Phase2: This st rive Preparation state, where the PROFIBUS

is already in X-Devices (slaves) try to synchronise their local
clocks to the ing e specification of the Isochronous Mode. In this
Phase, the Cyclig’Data angeNs aetive and the Global Control Telegram is sent by the
DP-master (cla A 1er’ Communication System services (MS1 AR, MS2 AR,
Alarm Mechafs i i

e Phased art 1 of the PROFIdrive Synchronization state, where the
PROF e operate state (Input and Output Data are valid), all Slave
ClocKs are d to the Master Clock and the PROFIdrive Application Layer tries
to synchronisg theirnd asks by use of the Life Sign mechanism. In this first part, the Master

e Phase4: This~$tate is part 2 of the PROFIdrive Synchronization state, where the
PROFIBUS is already in the operate state (Input and Output Data are valid), all Slave
Clocks are synchronised to the Master Clock and the PROFIdrive Application Layer tries
to synchronise their Tasks by use of the Life Sign mechanism. In this second part the
Slave Life Sign (S-LS) is synchronised while the Master Life Sign is already synchronised
(see also IEC 61800-7-203, 6.3.12).

e Operation: In the Operation state, all Communication Services are available and active,
also the Functional Objects on the Application Layer are synchronised and the whole
PROFIdrive application is ready to operate.
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PROFIdrive

Parameter Access, |0 Data valid,
Slave Clocks synchronized
to Master Clock

Parameter Access, |0 Data not valid

Communication Layer

Offline Preparation
Phase 1 Phase 2
PROFIBUS
offline clear operate
Parameter access, PLL-synchronisation'),
configuration (DX, Global Contol)
(Check User Prm, IsoM
Parameter, Check Cfg)

7 if clock synchronous operation is required
Figure 8 — Mapping of the Base Model State

4.3.7 Definition of the CO

4.4 Drive Model at PROFIBUS DP
4.4.1 P-Device

« PROFIBUS @n

e Node-Address
e Drive Unit
e DO-ID

PROFIBUS
Domain —

PROFIBUS
Node-Adress

Drive Unit (DU) Drive Unit (DU)

Drive Object Drive Object Drive Object

(DO) (DO) (DO)

DO-ID=1 DO-ID=n DO-ID=1

Figure 9 — PROFIBUS DP specific Logical P-Device model (multi-axis ddd§cuments
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4.4.2 Drive Unit

Figure 9 shows the PROFIdrive DOs inside a P-Device clustered in Drive Units (DU). The
affiliation of the DOs to the DUs is relevant for the determination of the validity range of global
PROFIdrive parameters. Here, the PROFIBUS slots belonging to one DU are merged to one
block of consecutive slotnumbers. Mixing of slots of different DUs is not allowed.

The lIdentification of the DUs inside a P-Device can be done by evaluation of the global
PROFIdrive parameter PNU 964.5 (number of DO) for all slots of the P-Device. The presence
of PNU964 identifies the slot as a slot belonging to a PROFIdrive DO (important within
heterogeneous P-Devices). Evaluation of the number of axis and correlation with the axis
separator slots shows the start and the end slot of every DU.

4.5 DO 10 Data

4.5.1 COs for DO 10 Data configuration

Axis-Number = x-1 Axis-Number = x —_
I
Slot n-1 Slot n [Slot n+1 >
Axis 10 Data Qs 10 Data
Separator and |l ata DataySeparator and
(AT) PAP PAP
hd h b

A\t
< ()

AN
l@‘ In/Output Data][_Input Data Manager
A

D .‘ \ etpoint Values ‘ ‘ Actual Values ‘

DO

Parameter
Data Base

vt _Alarm| Process Control Task
sed (e.g. closed loop control, inverter, ...)

A

DO

External Process
(e.g. motor and mechanics)

~— Relationship

<+«—» Data flow

Figure 10 — Mapping of PROFIBUS Slot to the PROFIdrive DO
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The mapping for a typical DO in a Multi-Axis or Modular Drive Unit is shown in Figure 10. A
single axis DU consists at least out of one Slot/CO (Input/Output IO Data). In a Multi-Axis or
Modular Drive Unit, the slots related to one DO are separated to the slots of the next DO by a
special “Axis Separator” slot. The Axis Separator slot is empty and therefore does not
comprise any |0 Data.

For PROFIdrive at PROFIBUS, the following Slot types are defined:

e Standard DP-Slot (standard configuration identifier/DP ID):
— Used for Input 10 Data or Output IO Data

e Profile-specific Slots (special configuration identifier/PROFIdrive ID):
— Axis Separator (empty/ no 10 Data)
— PROFIdrive Standard telegram (Input plus Output IO Data)

standard telegrams (
recommendations of t
length.

— DXB (DXB Output 10 Data)

Standard
telegram

Setpoint direction

Actual value
direction

It is recommended to use the
special configuration identifiers

PROFIdrive IDs

Speed sew

bit), no sensor, no
Sign-Of-Life

|0 Data component
Output module

2 words

1110 0001 = OxE1

10 Data component
Input module

2 words

1101 0001 = 0xD1

2 words output, 2 word input

0xC3 0xC1 0xC1 OxFD 0x00 0x01

Speed setpoint (32

|0 Data component
Output module

10 Data component
Input module

4 words output, 4 words input

word, with two sensors

6 words
1110 0101 = OxE5

14 words
1101 1101 = 0xDD

2 | adlitional cont 4 words 4 words 0XC3 0xC3 0xC3 OxFD 0x00 0x02
iti X X X X X X
additional control word | 1444 5511 = oxE3 1101 0011 = 0xD3
Speed setpoint (32 |0 Data component 10 Data component )
P eip Output module Input module 5 words output, 9 words input
3 bit), additional control 5 words 9 words 0XC3 OxCA OxCE OXFD 0X00 0X03
i X X X X X X
word, with one sensor | 4444 0100 = 0xE4 1101 1000 = 0xD8
Speed setpoint (32 |0 Data component 10 Data component 6 word output, 14 word input
) o Output module Input module
4 bit), additional control 0xC3 0xC5 0xCD OXED 0x00

0x04

Full document details: IEC 61800-7-303 2007
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T £| brief description of DP IDs PROFIdrive IDs
sc the standard
s g telegrams
n 2 Setpoint direction Actual value It is recommended to use the
P direction special configuration identifiers
Speed setpoint (32 |0 Data component 10 Data component )
5 bit), additional control | Output module Input module 9 words output, 9 words input
word,with one sensor, |9 words 9 words 0xC3 0xC8 0xC8 0xFD 0x00 0x05
DSC 1110 1000 = OxES8 1101 1000 = 0xD8
Speed setpoint (32 |0 Data component 10 Data component 10 words output, 14 word input
6 bit), additional control | Output module Input module
word, with two 10 words 14 words 0XC3 0xZ9 0XED 0xFD 0x00
sensors, DSC 1110 1001 = OxE9 1101 1101 = OxDD 0x06
e |0 Data component 10 Data component
Positioning interface Output module Input module WORJS\QuUEpUY, 2 wordsynput
7 (transferring traversing 2 words 2 words oxc N 0x00 0x0
X X x07
blocks) 1110 0001 = OXET 1101 0001 = 0xD1<\
. . |0 Data component 10 Data comgonen )
Position setpoint, Output module Input mo g t, 5 words input
8 speed setpoint, 5 words 5 word
additional control word 1110 0100 = OxE4 1101 100 0xD 0xC3'9xC4 0xC4 0xFD 0x00 0x08
Positioning i |0 Data component }‘H/C)O po, t )
ositioning interface Output modu le }words output, 5 words input
9 (with target position 6 words
and velocity) 1110 0101 = OXES5 100 \QxD4 0xC3 0xC5 0xC4 0xFD 0x00 0x09
Speed setpoint (16bit)
. |0 Data compagnen 10 taxcopriponent .
n set interface for the nput modGle 2 words output, 6 words input
20 | process technology r
_ 0xC3 0xC1 0xC5 0xFD 0x00 0x14
See also IEC 61800p7- | N0 11070101 = 0xD5
203, 6.5.5 Q\
NOTE 1 For codig 1}5-\67?
NOTE 2 The |0 Dat ver several modules in the master configuration for the IO Data
component.
NOTE 3 PROFEAdrive | which are actually configured may be looked up in parameter P922
"telegram sele€Ction™

telegrams using DP IDs or PROFIdrive IDs for standard telegram 3
and DXB communication are given in Table 3, Table 4 and Table 5.

Table 3 — 1 Drive Axis, standard telegram 3

Slot

DP

ID

OxE4 (output)

0xD8 (input)

PROFIdrive ID

0xC3 0xC4 0xC8 0xFD 0x00 0x03

Full document details: IEC 61800-7-303 2007
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Table 4 — 2 Drive Axes, standard telegram 3

Drive Axis 1 2
Slot 1 2 3 4 5 6
0x01 OXFE 0x01 OXFE
DP ID O0xE4 (output) | OxD8 (input) (axis 0xE4 (output) | 0xD8 (input) (axis
separator) separator)
Slot 1 2 3 4
. 0xC3 0xC4 0xC8 0xFD | 0x01 OxFE 0xC3 0xC4 0xC8 0xFD | 0x01 OxFE
PROFIdrive ID | o>~ %0 O0X00 0x03
xUL Ox (axis separator) XUU Ux (axis separator)
Table 5 — 2 Drive Axes, standard telegram 3, per axis one DXB li achwith 2 words
N\
Drive Axis 1 \ \\z\ )
Slot 1 2 3 4 5 ( & 7N 8
0x81 0x01 N Naxs1 0x01
0xC1 OXFE 0XC1 OXFE
DP ID OxE4 0xD8 0xF9 ) 8 F9 )
(output) (input) (axis (outp input) (axis
(1 DXB separa- (1 DXB separa-
Link) tor)/\ Q N Link) tor)
Slot 1 2 A NT/ (o ) 5 6
O0xC3 OxC4 | 0x81 OXC1 MNxXFE Om%) 0x810xC1 | 0x01 OXFE
PROFIdrive ID |[0xC8 OxFD | 0XF9 \axis 0xC OxF9 (axis
0x00 0x03 (1 DXB Linkr separator) \&{’0 0x03 (1 DXB Link) |separator)

Qx )%sea the coding of a DXB-slot (0x81 0xC1 0xF9) in the

NOTE The coding of an empty slot (OxD1 0x00
configuration telegram is algo\alid:

An example of
telegram 20 with

Slot (
DP ID OXR{&tpL}Q 0xD5 (input)
PROFldriv\eQ \%03\@@1\0}%5 OXFD 0x00 0x14
4.5.3 Cyclic Data exchange between DP-Slaves (DXB)

NOTE In the subsequent text, only DXB communication will be referred to. Cyclic data exchange between DP-
slaves and Data-eXchange Broadcast (DXB) are synonymous. The service used for cyclic data exchange between
DP-slaves of PROFIBUS DP is Data-eXchange Broadcast.

4.5.3.1 Overview

Cyclic data exchange between DP-slaves (DXB) allows DP nodes to also read the Input Data
(actual values) of DP slaves either completely or in part, and use them as Output Data
(setpoint values). Thus, the possible uses of PROFIBUS are expanded, particularly in the
area of distributed applications in drive engineering.

Via DXB, signals may be transmitted from drive to drive; for example:

Speed setpoint values for setting up a setpoint cascade in paper, foil, wire-drawing
machines and as well as fiber stretching plants.
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— Torque setpoint values for load distribution controllers of drives that are coupled
mechanically or via the material, such as longitudinal line-shaft drives for a printing
machine, or S-drum drives.

— Acceleration setpoint values (dv/dt) for acceleration pre-control of multiple motor
drives.

— Position setpoint values, for example for an electronic shaft.
The essential features of DXB are:

e General
— All nodes which transfer data via DXB are located in one PROFIBUS network.
— All data which is transferred using DXB is exchanged in one DP cy,

— Data is transferred via DXB cyclically in every DP cycle.

— The DXB relationships (links) are steady-state. This mea
configured during runtime without having to re-parametexi
slaves.

— Every DXB communication link shall be configured

— The DXB communication links are target-orientec
receives data via DXB (Subscriber).

— The descriptive data of the configured DXE icati inKs (subscriber table) is
distributed to the subscribers at start-up (g

e DP-master
— A DP-master which may initiate

— Data in the.sub
Datafron@ 3

e DP-slave

e Publisher
— A publisher shall support the "DXB request" and "DXB response" PROFIBUS functions.
— A publisher shall support the "Publisher_supp“ key word in the GSD file.

e Subscriber
— A subscriber shall support the key word "Subscriber_supp® in the GSD file.

— A subscriber shall support the block structure of parameterisation data in order to load
the subscriber table.

— The Subscriber shall support a supervision mechanism (DXB-Timer) for each DXB-
Link.

4.5.3.2 Application example

Figure 11 shows an example of DXB communication in a segment of a foil coating FﬂchmentS
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Segment of a foil coating plant

Machine velocity ~ Stretch ratio — Stretch ratio

Pull setpoint PLC V-set Va/V4 Overator V3/Vy

value p

Vs, dV4/dt Vi, dV4/dt Va, dV/dt V3, dVy/dt
Pull actual | ||
0] ] 2 ]
\ 4 A\ A 4 A& &
Winder _/—\_ X h
techn.
9 I /\

] W %

Drying
Coating Pull group

Vs

N

Unwinder

cascade, automatically follow the speed setpoint of the central ramp-function generator
computed in the control drive. The winder senses the tension actual value (also via DXB
communication) from the distributed analog input of the tension measuring device. The
command variables are quickly and automatically transferred from drive to drive without any
computation required from the master system.

This means that the master system is relieved of time-critical (fast) setpoint calculations
during acceleration and deceleration. All of the dynamic command variables are computed in
a decentralised manner and distributed to the following drives via the bus.

4.5.3.3 User model and configuration

Publisher and Subscribers are modelled just like conventional DP-slaves.

Subscribers receive additional descriptive objects for the DXB communication relationships.

The bus is configured in two steps: Documents
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e First step — all of the DP-slaves are configured with their Input and Output Data.

e Second step — the DXB communication relationships are configured for each subscriber.

Configuration identifier for DXB communication in the configuration telegram:

An ID using the special configuration identifier format shall be set in the configuration string
for every DXB communication link.

ID for DXB communication: 0x81; 0xCy-1; OxF9 (y = length of link data in words)
The configuration for DXB communication is described using the example from 4.5.3.2.
The Control drive configuration is shown in Table 7:

Table 7 — Slave No.11 (Publisher)

Module ID 10 offset Technological sighificance
1 2 words- 0 Control w@i\\ \‘ \
DN

output 1

data

P .
2 ‘3words- ,0’\ A Sﬁatus \&orc(1) N >
il NN,
(3 N \(\klgcity\yf the control drive)
AN o

~ k\m;f{erial web acceleration)

‘12 (Publisher and Subscriber)

Mle}lQ 1D 1/0 offset Technological significance
1 \ W- 0 Control word 1
Output 1
Q& >Data 2 V2/V1
3
2 3 words- 0 Status word 1
Input 1
Data 2 V2
3
4 dv2/dt
5

The sequential drive (coating) provides for the subsequent drive of the setpoint cascade V2
and dV2/dt as publisher data is shown in Table 9.
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Table 9 — Configuration of the DXB communication link of the coating drive

Link Publisher | offset @ Length 0 offset P Technological significance
No. Publisher Subscriber
1 11 2 4 4 V1
5 (velocity of the control drive)
6 dV1/dt
7 (material web acceleration)
@ Offset (starts with 0 in byte) in the publisher Input Data, from which point on the subscriber should
access data.
b Offset ((sjtarts with 0 in byte) in the Output Data of the subscriber, in which the(p‘lmus,h\er data are
mapped.

N
The Unwinder configuration is shown in Table 10 and Table 11:

Table 10 — Slave No.10 (Subscribex)

Module ID /0 offset T}cﬁ‘n‘m{\gr@&ni?}gﬁse/
1 2 word 0 Cofitrolaward 1
output 1 /\\// /\
data 2 <\\ T nsion(set&o_iy\t ‘\/
3 __/
2 2 word f g&\tus\V\Qrd 1
I}Qut Data ’}\ \ \ \/
( \2\ Y, Won actual value
C}e /

Table 1%&&\@XB communication links of the unwinder

Link Q%}l\ Length 0O offset P Technological significance
P I|s Subscriber
1 N ) |4 4 V1
( \ 5 (velocity of the control drive)
\ N 6 dV1/dt
> 7 (material web application)
2 9 0 2 8 Tension actual values
9

@ Offset (starts with 0 in byte) in the publisher Input Data, from which point on the subscriber should
access data.

b Offset (starts with 0 in byte) in the Output Data of the subscriber, in which the publisher data are
mapped.

4.5.3.4 Device internal data mapping

With the definition of Links from the Publisher to a Subscriber, the subscriber device is
capable of filtering the link data out of the relevant broadcast telegrams. Because of the axis
modular structure of a PROFIdrive Device, a mapping of the link data to the axis Input Data is
necessary (see Figure 12). The information for the DXB filtering and the related mapping of
the filtered data to the Input Data field of the PROFIdrive Axis is combined in the DXB-

Subscriber table. The structure and handling of the Subscriber Table is described ”b40503lfment5
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subscriber filter
mechanism

data data data
publisher A publisher B publisher n

n 10 Data 1
subscriber mapping
table

st [nz] e

Figure 12 — Data neous P-Device with DXB relations

4.5.3.5 Subscribe

4.5.3.5.1 G

ave via the Check User Prm or Check Ext User Prm
the configuration data, the DP-slave may undertake the

4.5.3.5.2 ructuyre of the DXB-Subscribertable

The DXB-SubscriberTable (see Figure 13) consists of one or more link blocks. The following
information is saved in the link block of the subscriber table:

o Which publisher is to be accessed.

e How long the Publisher Input Data is (for test purposes).

e From which position in the Publisher Input Data the link data is to be accessed (byte
offset).

e To which axis (DO) the filtered link data is to be merged.
e To which position of the axis Input 10 Data stream the filtered link data is to be added.

e How many data (bytes) are to be accessed.
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Element Description Value Explanation

Block header Block-Length 8 to 234 Including length byte
Command 0x07 Identifier DXB-Subscribertable
Slot 0 Device
Specifier 0x00 reserved

Version Version ID 0x01 Version 1

Link1 Publisher Address 0to 125 Source DP-slave address
Input Data Length Publisher 1 to 244 Length of publisher input telegram
Source Offset Publisher 0 to 243 Offset for input data access
Dest Slot Number 0 to 244 Slotnumber f({link}\ta mapping
Offset Data Area 0 to 244 Offset fg{'{nlz‘da(é\rﬂaphf\g

Length Data Area 1 to 244 Lengt(of &e@swr}k\dat%
u

Link2 Publisher Address 0to 125 S6urse DP-stave'address

Input Data Length Publisher 1 to 244 Lﬁqgth\omwli\sber i t telegram
Source Offset Publisher 0 to 243 \ ak\Q{fMt déta access

Dest Slot Number 0 to 244 / w‘mbe}\for link data mapping
Offset Data Area 0 to 24%_\ \ j / N (@) setwk data mapping

Length Data Area 1 W4 > / ( y_e‘pgﬁ> of accessed link data
NN,

Link 3

NOTE 1 In order to ensure that the system may be e
NOTE 2 The Table length ma i wa\the length
NOTE 3 |If data from one publishe

placing of multiple link.entri
Figure

4.5.3.5.3 he Subscriber table

The Subscrilier ansferred to the slave via two different transfer routes:

e Usin ser Rrm service (where the maximum length of the filter Table including
header 4 bytes). This way is recommended because of general support by

masters.

e or using the Check Ext User Prm service (where the maximum length of the filter
Table including header is limited to 244 bytes).

The particular route that is used depends on the parameterisation master, the bus
configuration tool and the supported services on the slave (see also 4.5.3.8).

4.5.3.6 Timing characteristics
4.5.3.6.1 Bus cycle

The DP cycle is extended by the delay times between the publisher broadcast telegrams and
the next master telegram respectively (in comparison to a DP cycle without DXB
communication).

Figure 14 shows telegram timing with DXB communication:
Documents
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minTgpg
(Publisher) Tioz
PROFIBUS
\ DXB request / \  DXBresponse | \ REQUEST /
Tsyn maxT,

SDR

Ready to receive

Figure 14 — Timing diagram of PROFIBUS with slave-to-slave communication

The timing may be optimised, using controllers which guarantee short response times. In this
case the max. Tgpr shall be specified in the GSD of all of the devices. A bus configuration
tool may then use this value when calculating T|p5.

4.5.3.6.2 Delay time of the publisher data
At the instant that the master Output Data is received, the data of the pt S, W are in
the cycle before the subscriber, are from the actual cycle; the’dat [ hers, which

are in the cycle after the subscriber, are from the last prevjous S corngcdrrence may
be optimised by using clock cycle synchronism.

4.5.3.7 Monitoring and diagnostics
4.5.3.71 General

operation. The subscriber keeps a statu 2 ommunication link and signals

every status change to its parameteri > This means that this DP-master has
essential information about the status q 3 munication links.

The time and data are_moxjtored by th for every publisher. The time monitoring
interval corresponds tp ng/ of the PROFIBUS-DP. Since the data is

may be sensed

checked against 'e 0o 3 ady-state configuring errors and dynamic errors
publishers send tn r

The master mé gate the subscribers for the status of all DXB communication
links. When ¢ e master, the slave signals the statuses of the DXB
communjcation\ lin ith, the” DXB link status object. In this object, the address of the
publishe 2 N status of every DXB communication link are transferred (see

4.5.3.7.2 Monitoring the accessed data in the subscriber

In order to avoid dynamic as well as steady-state errors for the links, the subscriber shall
recognise the publisher data length (this corresponds to the input data length).

e Dynamic errors may occur due to errors in the publisher (this sends data which are either
too short or too long).

e Steady-state errors may occur if there are links outside the publisher data.

If a subscriber recognises a length error, the link for this publisher is not executed. The
application in the subscriber may then respond appropriately.

4.5.3.7.3 Response in the subscriber for user data failure in the publisher

The response is manufacturer-specific. To recognise this failure, a sign-of-life may be used as
by the DP-master/DP-slave relationship for clock cycle synchronism. The publisher generates
and the subscriber monitors the sign-of-life. Documents
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4.5.3.8 Configuring, GSD extensions

The GSD file (device data file) is the basis and input for the configuring tool. This GSD file
shall be supplied by the device manufacturer of a DP-slave which is to operate as a
Subscriber/Publisher on PROFIBUS DP.

The parameters given in Table 12 are required in order to implement DXB communication:

Table 12 — Parameters (Set_Prm, GSD) for slave-to-slave communication
(Data-eXchange Broadcast)

Parameter Designation Set_ | GSD | Data type Units min. required values Typical value
Prm
(in- Publisher Sub- (intexnal) | (absolute)
ternal) scri
.
DPV1_ Support of the X Boolean - -- True Jrue
DPV1
Slave functionality (1: True) =
Publisher_ | Support of the X Boolean - True TrN 1 \/ True
Publisher )
supp functionality (1: True) \
AN
Subscriber | Support of the X Boolean - Fals True 1 True
_supp Subscriber (1: True) O
; ; :Tru
functionality A\ N
DXB_Max_ | Number of max. X U ned8 /* Q > 8 8
) possible links to
Lmk_Count different
publishers
DXB_Max_ | Maximum X Unsign Byte - 2 32 32
possible data
Data_ length of a link B
Length to one publisher (
1N
MaxTsdr_ | Maximum slav X signed1 ~t-BHI < 800 < 800 400 33,2 us @
processing tim
XX
at xx @
DXB_Subs | Supported x \_AUrsigheds |- - 0 1 1
cribertable | SAPs
_ for DXB \
Block_ Subgeribextab
Location g&\
Publisher< blishex_ N Unsigneds | -
Addr %\ %\
Publisher_ Totaw Unsigned8 | Byte
length of t
Length Publisher
Sample_ Start of the link Unsigned8 | Byte
Offset
Sample_ Length of the Unsigned8 | Byte
link
Length n
@ Value at 12 Mbit/s.

If the extended parameterisation is used, then additional GSD parameters are necessary

(refer to PNO/3.502).
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4.6 Parameter Access

4.6.1 PAP for Parameter Access

— 39—

For PROFIdrive at PROFIBUS, the Process data ASE index 47 (DS47) is defined as the PAP
to provide the PROFIdrive Base Mode Parameter Access. For PROFIBUS only, the Base
Mode Parameter Access — Global service is defined. The access for the Base Mode
Parameter Access is done by a Process data ASE read/write on Index 47 (DS47) of the

specific CO (Slot).

Slotnumber
X
0 1 2 3 4 5 /\
Device AT AT
Representa| 10 Data (axis 10 Data | 10 Data (axis
tive separator) separator) oo o
PAP | PAP | PAP | PAP | PAP | PAP
Ds47 || Dsa7 || Ds47 || Ds47 DS47A D\§47 \
f X
DO IO DO 10
Data Data
(0) DO
local local
amet: parameter
t set
global
parameter set

Figure 15 — PAP and Parameter Access mechanism

PROFIBUS

ddress

—— e Relationship

for a PROFIBUS homogeneous P-Device

Every PROFIdrive P-Device on PROFIBUS shall support the Base Mode Parameter Access —
Global via all Slots related to PROFIdrive DOs (within a DU). Homogeneous P-Devices shall
support also the Base Mode Parameter Access — Global via slot 0, DS47. All PROFIdrive
parameters of the complete Drive Unit (all DOs, global and local parameter) are accessible
via all PAPs of a DU. Figure 15 and Figure 16 show the Parameter Access mechanism for
Drive Units in different P-Devices.

The addressing of the DO local parameter is only done by the DO-ID sent to the device in the
parameter request data structure (see IEC 61800-7-203, 6.2.3).

Full document details: IEC 61800-7-303 2007
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PROFIBUS
/Node-address
Slotnumber

DP-slave Interface

X
0 1 2 3
Device 10 Data | 10 Data
Representa 10 Data
i other other
tive e
PAP

DS47

local
parameter

Parameter
manager (

e———e Relationship

e The P-Device of“fheterogeneous type shall not support a PAP at slot 0. Testing if the P-
Device is of Homogeneous type can be done by read access to global parameter PNU964.
If the access is successful, the P-Device is of Homogeneous type.

e Within a Drive Unit, access to the local parameters of every DO inside the DU shall be
possible via every PAP related to the DU.

e The Parameter Access to a specific DO shall be possible via the PAPs of all COs (Slots)
related to that DO.

e |t is recommended to perform the Parameter Access to a specific DO via the PAP of the
first (lowest Slotnumber) of the related Slots of the DO.

4.6.2 Definition of the Base Mode Parameter Access mechanism

4.6.2.1 General

In this sublause, the mechanism for transportation of the Base Mode Parameiger Access
request/response data structure by use of the MS1/MS2 AR Process data ASE @uments
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services is specified. Table 13 gives an overview about the PROFIBUS DP services used for

the parameter

channel.

Table 13 — Services used for Parameter Access on PROFIBUS DP

Service

DP

DPV1

Master type

Class 1 (PLC)

Class 2 (PG, B&B)

Connection type

MS0 AR

MS1 AR

MS2 AR

Service

Data Exchange

Process data ASE Read/Write

Data Transport

DO 10 Data

PROFIdrive application
NOTE

Parameter requests -

The entries in bold indicate the services used for Parameter Access.

Addressing of the PAP is done by CO/Slot and index/DS (data blo
the Read and Write services via the MS1 AR and MS2 AR. The Dats
used since it is only accessible for a DP-master (class 2).

The PROFIdrive Profile for drives defines the following
PROFIBUS DP (see Table 14):

Table 14 — Defined PAPs

Gaone

Access Point for
Base Mode Parametegr Access ~\Global

a

PAP

Base Mode PAP

A write request is fj
so that the slave” a

PROFIBUS MS1/MS2 AR DP-slave
Write.req DB47 N Parameter
Request with data (parameter request) \\\ Request \
]
_le Write.res _z'
e without data
]
\
AN Rea‘d.req DB47 N I >
without data AN
,' Parameter Processing
P Read.res(-) -
e without data
1
\
A Read.req DB47 N >
without data Y
]
_ Parameter Read.res S Parameter /
Response with data (parameter response) Response

Figure 17 — Telegram sequence via MS1 AR or MS2 AR Documents
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Table 15 — State machine for DP-slave processing

State
Event Connection Idle Request being processed Response
disconnected available
Connection Action Reset processing
being
established
Subsequent | Idle Idle
state
Connection Action (ignore) Reset processing
being
disconnected /\
Subsequent | - Connection disconnected
state A (\
Write.req Action (protocol error) | Start processing | Write.res(-) jeckresppnse
Write.res(-) Write.res(+) "state confli%?\ \i(ta procéssing
rite xes(+)
Subsequent | - Request being - N\ Request being
state processed \ y)rocessed
. N
Read.req Action (protocol error) | Read.res(-) Read.res(+)
Read.res(-
) "state conflict" O
Subsequent | - - % Idle
state (\
Processing Action Reject Reject \/ (internal error)
completed reject
Subsequent | - - Wnse available -
state /\ /\

NOTE 1 Significance: the golumns sMify the s

NOTE 2 This state hin
appropriate number
is always: first write r e

plain an event. Every row is subdivided into

texnThe rows™ex
er the suhsegdent state.

2 AR. If several connections have been set-up, then the
. The order of a MS1 AR or MS2 AR telegram sequence

are used for
Index 47):

Transmission of the parameter request in a Write request:

Table 16 — MS1/MS2 AR telegram frame, Write request

Block

Byte n+1

Byte n

Write Header

Function_Num
= Ox5F (Write)

Slot_Number =...

Ind

ex = 47

Length = (Data)

Data (Length)

Parameter request...
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e Short acknowledgement of the parameter request with Write response (without data):

Table 17 — MS1/MS2 AR telegram frame, Write response

Block Byte n+1 Byte n
Write Header Function_Num Slot_Number
= Ox5F (Write) = (mirrored)
Index = (mirrored) Length = (mirrored)

e Request of the parameter response in a Read request (without data):

Table 18 — MS1/MS2 AR telegram frame, Read reque

Block Byte n+1

Read Header Function_Num Slot_Number
= 0x5E (Read)

Index = 47 Length <MAX

e Transmission of the parameter response in the Re

Table 19 — MS1/MS2 AR telegram fr

Block <éyt\e\m<(\\ 8

Read Header Function_Nu Wber
= Ox5E (Rea = (mirrored)

Index = (mi&'orec(j\ )}ength = (Data)

Data (Length) \%rafn’eﬁ‘n\k%onx) B

— Index (Process data ASE):

MS1/MS2 AR: In the request: addressing of a data block at the DP-slave,
response: mirrored.

PROFIdrive: Index number 47 defined for parameter requests and for parameter

response (DS47).
— Length:

MS1/MS2 AR: In the Write request and Read response, the length of the transmitted

data in bytes.

PROFIdrive: Length of parameter request/parameter response.
MS1/MS2 AR: In the Read request, the requested length of a data block.
PROFIdrive: Maximum length possible.

MS1/MS2 AR: In the Write response, the data length accepted by the DP-slave.
PROFIdrive: Mirroring of the length from the Write request.
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4.6.2.3.2 Error case
If there is an error, the reply to a Read or Write request is an error response (see Table 20).
e Process data ASE Error Response:

Table 20 — Process data ASE telegram frame, Error response

Block Byte n+1 Byte n
Error Function_Num Error_Decode
= OxDF (Error Write) =128

= OxDE (Error Read)

Error_Code_1 Error_Code_2
= (don't care= alwm

— Error_Decode:

Process data ASE: ID as to how Error_Code_1/2 are to b
PROFIdrive: always 128
— Error_Code_1:

Process data ASE: Breakdown into error clasg
Table 21.

PROFIdrive: Utilising certain nu
— Error_Code_2:
Process data ASE: Application-s

PROFIdrive: not used (always %
Table 21 <XAll ion rro ass and code for PROFIdrive
o

N,

1
Error_Class ErkorCode ~— Application PROFIdrive
(from IEC 611}8)\ \/\( om IEC 64158

0x0..0x9 = reserved\/ \

0xA = application 0x0N\s rea W
1 = write error
= module“failure

x3 to\7 = reserved
= version conflict

0x9 =Aeature not supported
<\ \ \kxA to OxF = user specific
0xB = access N\ /6x0 = invalid index 0xBO = No PAP (DS47): parameter requests are
not supported

0x1 = write length error
0x2 = invalid slot

0x3 = type conflict

0x4 = invalid area

0x5 = state conflict 0xB5 = Access to PAP (DS47) temporarily not
possible due to internal processing status

0x6 = access denied

0x7 = invalid range

0x8 = invalid parameter
0x9 = invalid type
OxA to OxF = user specific

0xC = resource 0x0 = read constraint conflict
0x1 = write constraint conflict

0x2 = resource busy

0x3 = resource unavailable

0x4..0x7 = reserved - Docum ants
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Error_Class
(from IEC 61158)

Error_Code
(from IEC 61158)

Application PROFIdrive

0x8..0xF = user specific

0xD...0xF = user specific

4.6.2.4 Data block lengths

If the data block length limitation of the MS1/MS2 AR Process data ASE (see IEC 61158
Type 3 elements) is used, then the following settings of the transferred data quantity, which
help to optimise the DP cycle (see Table 22 and Table 23), are recommended.

Data quantities which may be transferred as a function of the maximum da lock length.

Numerical data used as basis:

Table 22 — Data block lengths

(Length in bytes) Complete Haif\
Max. Profibus length 255 14 \ Vta\‘ \
FDL user data 244 NS EN
MS1/MS2 AR user data 240 [ 2 48 )
Parameter address and value 236 \/ 08 44

FDL header

<

Process data ASE header

Parameter header

Parameter address

Parameter vé&@ he c(er
Formulas:

MS1/MS2 A@
number of valugs

MS1/MS2 AR

(Parameter address (=6) + Parameter value header (=2)
+ Format(=1,2,4) x number of values)

values = 1)
Number of parameters =
(MS1/MS2 AR user data length — Parameter header (=4) )
/ (Parameter address(=6) + Parameter value header(=2) + Format(=1,2,4) )

Maximum number of values for a specified MS1/MS2 AR user data length (number of
parameters = 1)

Number of elements =
(MS1/MS2 AR user data length — Parameter header(=4)
— Parameter address(=6) — Parameter value header(=2) )
/ Format(=1,2,4)
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Table 23 - Limits due to the Process data ASE data block length

Object Task Limited by Data block length | Data block length | Data block length
240 byte 112 byte 48 byte
Word D Word | Word D Word | Word D Word
One parameter, Request Number of 117 58 53 26 21 10
several elements Change elements 114 57 50 25 18 9
Multi-parameters, Request Number of 39 39 18 18 7 7
each one element Change parameters 23 19 10 9 4 3
Description complete | Request Lengths in bytes | 234 106 42
or string
Change 228 100 36
Text (length=16) Request Number of 14 6 /\ ~ 2
requests
Change 14 6 /\ \ 2

4.6.2.5 Scalability of the functionality

e Multi-Parameter Accesses: yes/no

e Parameter description available: yes/no

If no parameter description is available, the pata
to the drive.

e Process data ASE data block leng
shorter bus cycles in the Isochronou

A<P§({\rﬁ§t{r \/\\/ Designation

DPV1_Skave / MS1/MS2 AR support
C1_Max.Data_hen Maximum MS1/MS2 AR data block length for the
communication channel with the DP-Master
< . (class 1)
2_%&{‘0 a\_%) Maximum MS1/MS2 AR data block length for the
communication channel with the DP-Master
(class 2)
C1_Read_VMe_supp Supports the read and write services of the DP-
master (class 1)
C2_Read_Write_supp Supports the read and write services of the DP-
master (class 2)
C2_Max_Count_Channels Maximum account of active MS2 ARs of the DP-
slave

NOTE The GSD entries for Isochronous Mode, Data eXchange Broadcast and MS1/MS2
AR services are given in PNO/3.502.

4.7 P-Device Configuration
4.71 P-Device Configuration on PROFIBUS DP

According to the PROFIdrive Base Model, the P-Device may be of Homogeneous or
Heterogeneous type. For evaluation of the P-Device type on PROFIBUS, an attempt to read
the global parameter PNU964 via Slot 0, DS47 may be helpful. If the readDoregments
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successful, the P-Device is of Homogeneous type and the parameter access shall also be
possible via every Slot of this P-Device. This Homogeneous P-Device then consists exactly of
one Drive Unit which comprises the whole P-Device (all Slots).

If the parameter read attempt on Slot 0 fails, the P-Device is of Heterogeneous type. In this
case, the P-Device may contain one of several Drive Units. For further evaluation of the P-
Device configuration, it is necessary to find out all Slots of the P-Device which are related to a
PROFIdrive DO. This can be done by a Parameter read access via DS47 on the global
parameter PNU964.5 (number of DOs). When the PROFIdrive Slots are found and the content
of PNU964.5 of all PROFIdrive Slots is evaluated, the allocation of Slots to DOs and of Slots
and DOs to Drive Units can be determined.

4.7.2 Drive Unit Configuration on PROFIBUS DP

IEC 61800-7-203, 6.1.3.7.

A DU consists logically out of one or several Drive
represented by DO-1D=0.

The DO consists of at least its specific paramete

es, actual values), the axis

ythe 10 Data of the telegrams used for
pe slots for additional 10 Data or DXB
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Drive Unit 1% Drive Object 2"’ Drive Object ... m" Drive Object
(Slot 0 in case of a slot 1..n slot n+1..0 slot x+1..y
homogenious P-Device)
Process Data PZD Process Data PZD Process Data PZD
(I/O Data) (I/O Data) (I/0 Data)
Standard telegram Standard telegram Standard telegram
Control Control Control
Feedback Feedback Feedback
B Additional I/O (DXB) Additional I/O (DXB) Additiogal I/O (DXB)
PROFIdrive parameter
:/Icc;asla tc; %i via .
D(S)-I/D S 0 Axis separator Axis separator /\ A%%qatb\

Drive Parameters ~ \ ~ —
(Process Data) DO-ID DO-ID \\ O-ID
[P978 Subindex 0] [P978 Subindex 1] \ [P978 Subindex m-1]

Device
Identification Fault Buffer ault Buffer \ Fault Buffer
Communication S N\
Interface A
Local ocal Local
Drive Reset Parameters Parameter: ; Parameters
[
Context
IsoM %figuration <\> thion Configuration
ta /‘\ Da Data
Parameters \(x N\ “
rameterData Parameter Data Parameter Data
DXB - I~
Subscribertable >

N y
\/ Fldrive parameter access via MS1/MS2 AR:
- Single/Multi-Axis DU type: DO-ID = Axis-Number

(\ - Modular DU type: DO-ID out of P978
N\

parentheses are used in the PROFIBUS specification (see IEC 61158 Type 3

NOTE The
elements).

Figure 18 — Drive Unit Structure

Explanations:

1) The device itself has no 10 Data, they are assigned to a DO.

2) The Axis Separator at the end of the last DO is optional.

3) If a Drive Unit consists only of one DO, the Axis Separator of this DO is optional.

4) Shorter configurations are allowed: if only a part of the DOs exchanges |0 Data, and

this part is set in the "list of DO-IDs" (refer to Drive Object — ID) in front of the DOs
which do not exchange 10 Data, then it is allowed to configure no axis separators for
the non-used DOs.

5) Longer configurations are not allowed.

If the standard configuration is used, the ID required in the configuration telegram contains
information on the direction (1/0), the format (word), the data length, and the data consistency

(consistency over the complete length). Documents
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