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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-22: Application layer protocol specification —
Type 22 elements
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9) Attgntion is_drawn_to the possibility that some of the elements of this IEC Publication may be the supject of
patgnt rights. IEC shafl not be held responsible for identifying any or all such patent rights.

NOTE UsSe of some of the associated protocol Types is restricted by their intellectual-property-right holflers. In
all cases, the commitment to limited release of intellectual-property-rights made by the holders of those rights
permits a particular data-link layer protocol Type to be used with physical layer and application layer protocols in
Type combinations as specified explicitly in the profile parts. Use of the various protocol Types in other
combinations may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-6-22 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This standard cancels and replaces IEC/PAS 61158-6-22 published in 2009. This first edition
constitutes a technical revision.
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This bilingual version published in 2012-07 corresponds to the English version published in

2010-08.

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

FDIS Report on voting
65C/607/FDIS 65C/621/RVD

Full information on the voting for the approval of this International Standard can be found in

the report on voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives,

A list| of all parts of the IEC 61158 series, published under the

commjunication networks — Fieldbus specifications, can be found onthe\IEC weg

The cpmmittee has decided that the contents of this publicatio

relatefl to the specific publication. At this date, the publicati

* reg¢onfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

NOTE 2 The revision of this standard will be s AwitR qther parts of the IEC 61158 series.
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC/TR 61158-1.

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a
variet} of purposes:

e as|a guide for implementors and designers;

o forl use in the testing and procurement of equipment;

e as|part of an agreement for the admittance of systems into thé~qpe ment;
e as|a refinement to the understanding of time-critical communications

This standard is concerned, in particular, with the communicati > i nsors,
effectprs and other automation devices. By using this dards
positipned within the OSI or fieldbus reference models, ojherwi ' 5 may

work fogether in any combination.

o
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-22: Application layer protocol specification -
Type 22 elements

1 Scope

1.1 |[General

The Hieldbus Application Layer (FAL) provides user programs with\g { 5s the

fieldbyis communication environment. Mindow

betwelen corresponding application programs.”

This [standard provides common elements for basic i itica ritical

messaging communications between application programs nt and

mater|al specific to Type 22 fieldbus. The term /i i it the

presepce of a time-window, within which one or to be

completed with some defined level of certamty within

the time window risks failure of the app i isk to

equipment, plant and possibly human\

This $tandard defines in an abstract/way the)ext y the

differgnt Types of the fieldbus Application 9 :

a) the abstract syntax defini i : i tween
communicating apphcati i

b) the transfer sy pplicatign layer protocol data units conveyed befween
cadmmunicati

c) the application ¢ isible
bdtween comp

d) the isible
bgtween{comm

The plirgose~oRthi¥

a) ddfine thewi e i i imiti i [ -5-2212010;
and

b) ddfine the externally visible behavior associated with their transfer.

This standard specifies the protocol of the IEC fieldbus Application Layer, in conformance
with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI Application Layer Structure
(ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
object (APO) classes. One of the FAL ASEs is a management ASE that provides a common
set of services for the management of the instances of FAL classes.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
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applications are not specified; only a definition of what requests and responses they can
send/receive is specified. This permits greater flexibility to the FAL users in standardizing
such object behavior. In addition to these services, some supporting services are also defined
in this standard to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this standard is to specify the syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-22:2010.

A secondary objectlve is to prowde mlgratlon paths from prewously eX|st|ng mdustnal

commp ity of
protodols standard|zed in subparts of IEC 61 158 6.

1.3 |Conformance

This dtandard does not specify individual implementations or products, i strain
the implementations of application layer entities within industrial automati ‘

There|is no conformance of equipment to the application Ya ice iti hdard.
Instead, conformance is achieved through implemep ' ptocol
specifjcation.

2 Nprmative references

The following referenced documents afe indisp icati [ ment.
For dd F dition
of the

IEC 6

IEC 6[1158-3-22 cation networks — Fieldbus specifications — Fart 3-
22: Data-link laye pe 22 elements

IEC 6 -4-22:2010 1 imunication networks — Fieldbus specifications — Rart 4-
22: Data-linkAa ecification — Type 22 elements

IEC 6 52221 ustrial communication networks — Fieldbus specifications — Hart 5—
22: Applicatj 2 ice definition - Type 22 elements

ISO/IEC 7498-1, ofmation technology — Open Systems Interconnection — Basic Refgrence
Model: The“Basic Model

ISO/IEC 8802-3, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications

ISO/IEC 8822, Information Technology — Open Systems Interconnection — Presentation
service definition

ISO/IEC 8824-1, Information Technology - Abstract Syntax Notation One (ASN.1):
Specification of basic notation

1 To be published.
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ISO/IEC 9545, Information Technology — Open Systems Interconnection — Application Layer
Structure

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

3 Terms, definitions, abbreviations, symbols and conventions

For the purposes of this document, the following terms as defined in these publications apply:

3.1 erms an efinitions from other standards

3.1.1 ISO/IEC 7498-1 terms

a) application entity

b) application process

c) application protocol data unit
d) application service element
e) application entity invocation

f) apgplication process invocation

g) application transaction

h) repl open system

i) trgnsfer syntax

3.1.2 ISO/IEC 8822 terms

D

a) abstract syntax

b) prgsentation conte

3.1.3 |SO/|E<§15
a) application-associati

)

b) ap
c) ap
d) ap
e) ap
f) ap
g) ap

h) apgplication-service-element

i) appliicatiom controtrService eterment

3.1.4 ISO/IEC 8824-1 terms

a) object identifier

b) type

3.2 Fieldbus application-layer specific definitions

3.21
acyclic data
data which is transferred from time to time for dedicated purposes
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unit of information consisting of a 1 or a 0. This is the smallest data unit that can be
transmitted

3.2.3
cell

synonym for a single DL-segment which uses RTFL communication model

3.2.4

channel

path g

3.2.5
client
object

3.2.6
comnm
fixed

comm

3.2.7
conn
logica

3.2.8
cycle
durati

3.2.9
cyclid
event

3.2.10
cyclid

periodi

3.2.11
cyclig
data W

3.2.12

ction

time

rovidedforconveyimg data

unication cycle
time period between which
unication initiation in which data is transmitted

binding between two application\Qbjests

bn of a communicatio

the root device

cyclicdatactranmet

CcDC

part of one or more frames, which is reserved for cyclic data

3.2.13

data

generic term used to refer to any information carried over a fieldbus

3.2.14
device
physical entity connected to the fieldbus

cyclic
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3.2.15

error

discrepancy between a computed, observed or measured value or condition and the specified
or theoretically correct value or condition

3.2.16
error code
identification number of a specific type of error

3.2.17
gateway
devicgactimgasa timking etement between different protocofs

3.2.18
index
positign of an object within the object dictionary

3.2.19
inter-cell communication

commjunication between a RTFL device and a RTF
RTFL|device and another RTFL device in different ceg

gation between a

3.2.20
interface
shared boundary between two functional uxj i signal
charagteristic, or other characteristics as—a

3.2.21
intra-cell communicatiof
commlunication betweeg

3.2.22
logical double

sequeince of root dé
forwaid and bac

Ime in

data

3.2.2

mastgr. clock
globaltime-base-forthe PCS mechanism

3.2.25
message
ordered sequence of octets intended to convey data

3.2.26

message channel

MSC

part of one or more frames, which is reserved for acyclic data

3.2.27

network

set of devices connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways


https://iecnorm.com/api/?name=68c2877a87d8928c0ebc59af8cdf77dc

- 14 - 61158-6-22 © IEC:2010

3.2.28

ordinary device

oD

slave in the communication system, which utilizes RTFL for cyclic and acyclic data
interchange with other ODs in the same logical double line

3.2.29

precise clock synchronization

PCS

mechanism to synchronize clocks of RTFL devices and maintain a global time base

3.23
process data
data designated to be transferred cyclically or acyclically for the purposg®

3.2.3
process data object
dedicated data object(s) designated to be transferred cyclicall y ~ 6 e pyrpose

of professing

3.2.32
protogol
convention about the data formats, time sequen
of commmunication systems

nange

3.2.33
root device
RD

maste
and a

cyclic

3.23
real t
RTFL
comm

3.2.35

RTFN
comm

3.2.3
round trip-time
transmission time needed by a DLPDU from the RD to the last OD in forward and backward
direction

3.2.37
sub-index
sub-position of an individual element of an object within the object dictionary

3.2.38

timing signal

time-based indication of the occurrence of an event, commonly as an interrupt signal, used for
DL-user synchronization


https://iecnorm.com/api/?name=68c2877a87d8928c0ebc59af8cdf77dc

61158-6-22 © IEC:2010 - 15—

3.2.39

topology

physical network architecture with respect to the connection between the stations of the
communication system

3.3 Abbreviations and symbols

AE Application entity

AL Application layer

AP Applicafion process

APDU Application layer protocol data unit
APO Application process object
AR Application relationship
AREP Application relationship end point
ASE Application service element
CDC Cyclic data channel

CL Communication layer

Cnf i ;

DA i n s i .
DHCH

DL-

DLL

DLPD

EDS Electronic data sheet

EMCY Emergency

FAL Fieldbus application layer
FCS Frame check sequence

1D Identification

Ind Indication

IP Internet protocol

IPv4 IP version 4
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IPv6 IP version 6
IRQ Interrupt request
LME Layer management entity
MAC Medium access control
Ml Media independent interface
MSC-MTP Message channel message transfer protocol
MSC Message channel
oD Ordinary device
(O] Operating system
(O] Open systems interconnection
PCS Precise clock synchronijzation
PDO Process data object
PID Packet ID
PTPM
PTPN
PTPN
PTPU
RD
Req
Rsp Response
RTF Real time frame
RTFL Real time frame line
RTFN Real time frame network
RO Read only
RW Read and write access
Rx Receive direction
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RxPDO Receive PDO

SA Source address

SDO Service data object

SEF Standard ISO/IEC 8802-3 Ethernet DLPDU

StdErr Standard error output

StdIn Standard input

StdOyt Standard output

SYNC Synchronization

TCP Transmission control protocol

TT Transmission type

Tx Transmit direction

TxPDD Transmit PDO

UDP User datagram protoc

WO Write only

3.4 |Conventio

3.41 5

The HAL is defiréd\a gt-oriented ASEs. Each ASE is specified in a separate
clause. G iS~edmposed of three parts: its class definitions, its selvices,
and ifs protbco ificat The first two are contained in IEC 61158-5-22:2010. The
protoqol ificati of the ASEs is defined in this standard.

The dlass “definitio ine the attributes of the classes supported by each ASH. The
attribytes arelaecessiple from instances of the class using the Management ASE sefrvices
speciffed inNEC 6 8-5-22:2010. The service specification defines the services that are

provic1ed by the ASE.

This standard uses the descriptive conventions given in ISO/IEC 10731.

3.4.2 Abstract syntax conventions

The AL syntax elements related to PDU structure are described as shown in Table 1.

e Frame part denotes the element that will be replaced by this reproduction.
e Data field is the name of the elements.
o Data type denotes the type of the terminal symbol.

e Value/description contains the constant value or the meaning of the parameter.
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Table 1 — PDU element definition

Frame part Data field Data type Value/description

The attributes of an object of the object dictionary are described in a form as shown in
Table 2.

e Index describes the position within the object dictionary of an object.

e Syb-index describes a single element of the object.

e Ngme denotes a name string for this attribute.

e Dgta type denotes the data type of this element.

e C4dtegory indicates whether the element is mandatory upon
sefting of other attributes (C).

e Adcess attribute shows the access right to this el t, RW
means read and write access right, while WO m

e PDO mapping denotes the possibility to m his”™ dttrj or to
indicate that this parameter is not

e V4dlue range contains the value range ofa efined
value range.

e Vdlue contains the constant value(s) c for no

pré-defined value.

Att{'fﬁhfg s > > ) Value
Sub-inde}/\\ VA\
Obfect tN \ \ >
Dol
Btegsio,
AccesNbut}

RDO mapping

/\

Value range

Value

4 Application layer protocol specification

4.1 Operating principle

Type 22 consists of two types of communication models: RTFL and RTFN. RTFL is used to
ensure synchronized cyclic real-time communication. RTFN is used to network several RTFL
cells to an overall system providing data interchange between several RTFL cells and
between RTFL cells and RTFN devices.

In this context, a RTFL cell describes a cell which uses RTFL for communication. An RTFL
cell consists of a root device (RD) and one or several ordinary devices (OD). The central
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RTFL cell element is the root device which organizes and controls RTFL cell sequences such
as cyclic real-time frame sending. A RTFL RD has at least one connection to RTFL, and can
include a gateway (GW) which additionally has connection to RTFN. As each OD in the RTFL
cell can only have a RTFL connection, the RD incorporating a GW therefore operates as a link
between RTFL and RTFN. RTFN communication is not coordinated like communication in
RTFL, but utilized by a switched fully duplex ISO/IEC 8802-3 network. Thus, no determinism
can be guaranteed for RTFN data transfer.

Communication of process and service data is accommodated by Type 22 networks using
different mechanisms (channels) in RTFL and RTFN. Cyclic data can be transferred over the
cyclic data channel (CDC). The message channel (MSC) allows additional acyclic data

comm

nication-and is used for service data exchanae
J

Servid

commfnds, status and diagnostic data as well as for generally larger

data
used
diagn

real-ti

Type
Both

re transferred either event driven or user driven (acyclic chara
in particular in device configuration do not require strist fi

protoqols are mapped to the correspond

4.2 |Device reference models

4.2.1 RTFL device re

Type | 22 services methodology and mod
ISO/IBEC 7498-1 (OSI). ; Qvides a layered approach to communic
standards, wher 2 8_develgped and modified independently. The Ty
speciffjcation de cti p“to bottom of a full OSI model. Functions

intermediate OSI lay aré consolidated into either the Type 22 data-link
or thel Type 22 i layér. The)device reference model for a Type 22 RTFL de
shown in Figure

ontrol
ervice

el data

ereas

nigher

hents.
s and

el of
ations
pe 22
pof the
layer
ice is
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System
management
Pmm ooy . Application layer
CANopen 1 ISO/IEC | AL management
. " 1 8802-3 | mgmt.
AL Obiject dictionary i DLPDU er?tity <::~
SDO, PDO, i Interface i (ALME)
EMCY, Heartbeat || (SEF) |
4> 4> 4> AN
~~ ~~ ~ 2
Cyclic Clock (
data Message channel || synchron <
channel ization
DLL <\v<
CNU 'ca\tk@>
RTF processor DLL configuratio{ We ent
N N\ \
PhysicAllayeM\)/ <\
ice referen

r odel

4.2.2

inciples, methodology and model of
a layered approach to communicgtions

Type | 22 services are
ISO/IEC 7498-1 (OSI)|.

standards, wherehy the Ia oped and modified independently. The Type 22
specifjcation defines fuy A 6 bottom of a full OSI model. Functions pf the
intermediate OSNgye , are consolidated into either the Type 22 data-linK layer

or thel Type 22 ap an layerxXTheNdevice reference model for a Type 22 RTFN deyice is
shown} in Figure
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System
management
Application layer
CANopen AL management
iact dicti mgmt.
AL Obiject dictionary entity
SDO, PDO, (ALME)
EMCY, Heartbeat
4> 4> 4>
AN AN AN
Cyclic Clock
data Message channel synchron <
channel ization
DLL UDP/IP

<\

Com unication

MAC et 2(/((7 gement
)

Figure 2 - R FN@ce\e!@ce model

4.3 |Application layer structy
The application layer @
e A nandatory@ G

The A
servic

e AL-

5 FAL syntax.description

5.1 Introduction and coding principles

The abstract syntax and the transfer syntax are merged into a fixed format that is defined in
the following clauses.

5.2 Data type encoding
5.2.1 Overview

To be able to exchange meaningful data across a Type 22 network, the format of this data
and its meaning have to be known by communicating entities. This specification models this
by the concept of data types.

The encoding rules define the representation of values of data types and the transfer syntax
for the representation. Values are represented as bit sequences. Bit sequences are
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transferred in sequences of octets. For numerical data types the encoding is little endian

style.

The data types and encoding rules shall be valid for the AL services and protocols. The
encoding rules for the ISO/IEC 8802-3. DLPDUs are specified in ISO/IEC 8802-3. The DLSDU
of ISO/IEC 8802-3 DLPDUs is an octet string. The transmission order within octets depends
upon MAC and PhL encoding rules.

5.2.2

Transfer syntax for bit sequences

For transmission across Type 22 AL a bit sequence is reordered into a sequence of octets.

Let b Un 1 lU IJO bU (=} blt QUHUUIIUU DUII\JtU :\ [} IIUII IIUuatIVU IIIthUI Ou\.&h that 8\[\ 1) < n <
8k. Then b is transferred in k octets assembled as shown in Table 3. The of the
highe$t numbered octet are do not care bits.
Octet|1 is transmitted first and octet k is transmitted last. nce is
transferred as follows across the network:
b7, bq, ..., b0, b15, ..., b8, ...
Table 3 — Transfer syntax for gnfeq ence
N\ — A
Octet number /‘1\ \ > 2( ( \ > k.
— b, \b“k b1\.. b& ) Pkt - Parcs
5.2.3 Encoding of a Bo
a) THhe encoding of a Bogleat imitive. ist of a
simgle octet.
b) If the Boolea va e _octet shall be 0 (zero). If the Boolean v3glue is
TRUE, the
5.2.4 TimeOfDa
a) THe encoding i and without date indication value shall be primitivie
b) THe oct alue to the octets in the data value, as shown in Figure|3
Bts \‘|\e ‘ 5 | 4 3 ‘ 2 | 1 ‘ 0 Meaning
Octdts \/
1 0 0 0 0 227 226 225 224
Number of
2 223 222 221 220 219 218 217 216 milliseconds
3 215 14 13 512 11 510 29 ,8 | sSince midnight
5 215 214 213 212 211 210 29 28 N_umber of days
since 01.01.84
indication
msb

Figure 3 — Encoding of TimeOfDay value
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5.2.5 TimeDifference

a) The encoding of a Time Difference with and without date indication value shall be

primitive.
b) The content octets shall be equal in value to the octets in the data value, as shown in
Figure 4.
Bits 7|e‘5|4 3‘2|1‘o Meaning
Octets
1 534
miliseconds
2 223
3 215
4 97
5 515 days”
only with dafe
6 27 indication
msb
5.2.6
Thes€ b4 as

speciffed in IEC 61158-5-22:2010.

a) THe encoding of a fixed-I
shlall be primitive,
regpectively.

b) THe contene
IEC 60559. The” sig

types
ctets,

ing-point values defined in conformancg with
of the first octet. It is followed by the exgonent

starting from bit G of't ' 3 d then the mantissa starting from bit 6 of the spcond
0g i
5.2.7
Data i antype Integer has values in the integers. The value range is from -2"1 to
2n-1.4 sented as bit sequences of length n. The bit sequence

is assigned the value

Integer(b) = b, ox2, 5 + ...+ byx21 + bpx20if b4 = 0
and, performing two's complement arithmetic,
Integer(b) = - Integer(*b) - 1 if b4 =1

Note that the bit sequence starts on the left with the least significant bit.

EXAMPLE The value —257 = OxFEFF with data type Integer16 is transferred in two octets, first OxFF and then

OxFE.

The Integer data types are transferred as specified in Table 4.
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Table 4 — Transfer syntax for Integer data type

Octet 1. 2, 3. 4. 5. 6. 8.
number
Integer8 b7 —bg — — — — — _
Integer16 | by — by bq5 —bg — — — — —
Integer32 b7—b0 b15—b8 b23—b16 b31 —b24 — — —
Integer64 | bz —bg | b5 —bg | bp3—b4g | b3q —Dbog | b3g— b3y | bg7 —bgg | bs5—bsg | be3 —Psp
NOTE Data types SINT and char as defined in IEC 61158-5-22:2010 corresponds to Intgger8
NOTE 2 Data types INT and short as defined in IEC 61158-5-22:2010 corresponds to{ntege
NOTE Data types DINT and long as defined in IEC 61158-5-22:2010 correspond
NOTE 4 Data type LINT as defined in IEC 61158-5-22:2010 corresponds to
5.2.8 Encoding of Unsigned Integer values
Data ¢f basic data type Unsigned Integer has value value
rangelis 0 to 2"-1. The data is represented as bit seq e
b= bO ...bn_»]
is ass|gned the value
Unsigped(b) = b,,_qx2"-1+
The b
EXAMH d then
0x01.
Theu

Pransfer syntax for Unsigned data type
ANY
Octe\\t \)2 a. 8. 16. p.
number

Unsigngd8 b7—w — — — — — — 1
Unsigned 16~ | b7 —bg bq5 —bg — — — — —_ +
Unsigned32 b7 - bO b15 - b8 — b31 - b24 — — — —
Unsigned64 b7 - bO b15 - b8 — b31 - b24 — b63 - b56 — —
Unsigned128 b7—b0 b15—b8 — b31 —b24 — b63—b56 b127—b120 —
Unsigned256 b7 —bg  |bqs—bg |— |b3q—Dbyg |— |bg3—Dbs5e b127 —b120 bas5 — b24g

NOTE 1 Data types USINT and unsigned char as defined in IEC 61158-5-22:2010 corresponds to Unsigned8.

NOTE 2 Data types UINT and WORD as defined in IEC 61158-5-22:2010 corresponds to Unsigned16.

NOTE 3 Data types UDINT and DWORD as defined in IEC 61158-5-22:2010 corresponds to Unsigned32.

NOTE 4 Data type ULINT as defined in IEC 61158-5-22:2010 corresponds to Unsigned64.
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5.2.9 Encoding of an OctetString value

a) The encoding of a variable length OctetString value shall be primitive.

b) There is no length field; the length is encoded implicitly.

c) The content octets shall be a sequence of octets. The leftmost string element is encoded
in the first octet, followed by second octet, followed by each octet in turn up to and
including the last octet as rightmost of the content octets.

5.2.10 Encoding of a VisibleString value

a) The encoding of a variable length VisibleString value shall be primitive.

b) There is no length field and no termination symbol; the length is encoded implicitly.

ent is_ehcoded
o and

c) The content octets shall be a sequence of octets. The leftmost string
in|the first octet, followed by the second octet, followed by each ot
in¢luding the last octet as rightmost of the content octets.

5.2.11 Encoding of an UnicodeString value

string element is
encoded in the first unsigned integer, followed py th § ; lowed
byl each unsigned integer in turn up to and including d integer as rightmost
of|the content octets.

5.3 |[CeS encoding
5.3.1 Object dictionary
5.3.1.1 Object dictio
ed

The dfctionary is struc icated in Table 6.

O T

ictionary structure

Index /\< \S\ea&n \/ Sub-section Content

0x000f! to 0x001F Dé\a\ts@e \/ Basic data types Definition of basic data types

0x002p to mo@éR \ \ \ \ Complex data types Definition of complex data types

0x004p toOx005F —\ Manufacturer specific | Definition of manufacturer specific [data
\ data types types

0x006p to Ox F\ — Device profile specific | Definition of device profile specific|basic
basic data types data types

0x008p to, 0x009F — Device profile specific | Definition of device profile specific
complex data types complex data types

0x00AD to OXOFFF Reserved — —

0x1000 to OX1FFF Communication profile | — Definition of the parameters which are
used for communication configuration
and dedicated communication purposes

0x2000 to Ox5FFF Manufacturer defined — Definition of manufacturer specific
profile parameters

0x6000 to OX9FFF Standardized device — Definition of the parameters defined in a
profile standardized device profile

0xA000 to OXBFFF | Standardized interface | — Definition of the parameters defined in
profile standardized interface profile

0xC000 to OXC8FF | Type 22 RTFN — Definition of the parameters defined in
interface profile Type 22 RTFN interface profile

0xC900 to OxFFFF Reserved — —
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A logical addressing scheme is used for object dictionary access. The index field describes
the position within the object dictionary. Each index is further described by an 8 bit sub-index.
In case of a complex entry consisting of several elements, the sub-index subdivides an entry
in up to 255 elements. For complex entries, sub-index 0x00 shall indicate the number of
entries. Sub-index 255 depicts a reference to the data structure of the object and is optional.
For simple object dictionary entries consisting of one object the sub-index shall have the

value 0x00. Figure 5 shows the addressing scheme.

16 bit index

0x0000 Not used

0x0001
0x0002 Object 0x0002,0

8 bit sub-index

N Object N

Object N,254

OXFFFF

structure (optional)

5.3.1.p Object type

Reference to entry data

pbject
ted in

The index field ' : ion i thgObject dictionary. Each single entry in the
dictionary is specified izingyobject type. The object type definitions are lig
Table|7.
7 —OQbject dictionary object type definitions
/bb,i\e na&e\ \)bject code Description
DBM\QI\N \ \920002 Indicates an entry with large variable amount of data
DEFTY%\ > 0x0005 Indicates a data type definition
DEFSTRUCTLh/E 0x0006 Indicates a record definition or definition of a structured
data type
VAR 0x0007 Indicates a simple variable or a value of a simple data
type
ARRAY 0x0008 Indicates a simple data type array variable
RECORD 0x0009 Indicates a record variable

5.3.1.3 Basic data type section

The basic data type section is specified in Table 8.
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Table 8 — Basic data type definitions

Index Object Name

0x0001 DEFTYPE BOOLEAN

0x0002 DEFTYPE INTEGERS

0x0003 DEFTYPE INTEGER16

0x0004 DEFTYPE INTEGER32

0x0005 DEFTYPE UNSIGNEDS

0x0006 DEFTYPE UNSIGNED16

UX0UO 7 DEFITYFE UNSIGNEDSZ

0x0008 DEFTYPE REAL32 (
0x0009 DEFTYPE VISIBLE_STRING O
0x000A DEFTYPE OCTET_STRING O\
0x000B DEFTYPE UNICODE_STRING( \ \
0x000C DEFTYPE TIME_OF_DAY \ \\\
0x000D DEFTYPE T|ME_D|FF/ER\EN~:\E\ \
0x000E Regérved \
0x000F DEFTYPE pomaly § /o

0x0010 DEFTYPEN ecgrR24/ ) >
0x0011 DEFTYRE eaey <N )

0x0012 DEFTYPE™ | INTEGER%Q

0x0013 DEFTYRE (“NINTBGER48 >

0x0014 "\ | DEFTYPE  (INJEGERS6

0x0095 DEFTYPE\ON | INTEGER64

0x00]6 DERTYPE" \| UNSIGNED24

&901} z \/ Reserved

X618 "QEFTXPE > | UNSIGNED40
/630049 DEFTYPE UNSIGNED48
x004 AN DEFTYPE UNSIGNED56

18 DEFTYPE UNSIGNED64

XxQ01C \ DEFTYPE UNSIGNED128
koxaoid” | DEFTYPE UNSIGNED256

x00QE- Reserved

0x000F

5.3.1.4 Complex data type section

The complex data type section is specified in Table 9.
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Table 9 — Complex data type definition

Index Object Name
0x0020 DEFSTRUCT | PDO_COMMUNICATION_PARAMETER
(PDO COM_PAR)
0x0021 DEFSTRUCT | PDO_MAPPING
0x0022 DEFSTRUCT | SDO_PARAMETER
0x0023 DEFSTRUCT | IDENTITY
0x0024 DEFSTRUCT | DEBUGGER_PARAMETER
0x0025 DEFSTRUCT _| COMMAND PARAMETER
0x0026 to 0X002F Reserved /\
0x0030 DEFSTRUCT | DIAGNOSIS_PAR AN
0x0031 to 0x003F Reserved NN W >
0x0040 to 0X005F DEFSTRUCT | Manufacturer defined;me\th\es\

0x0060 to 0X007F DEFTYPE Device profile 0 specﬁ»‘Q baswa\xpew

0x0080 to 0x009F DEFSTRUCT | Device profile oégeBﬁQsQnMdata pes
0X00AO to 0X00BF DEFTYPE Device pm%hﬁ;c\t&ic ée{ta\ty{es

0X00CO0 to 0X00DF DEFSTRUCT | Device ;{rofilﬁspea‘fQ cWata types

0X00EO to 0X00FF DEFTYPE Dev@e\g}oﬁé/é s,z{égific\b‘sgic data types

AY
0x0100 to 0x011F DEFST@C}\ Qevice Qrofile 5 sp ifiMmplex data types

0x0120 to 0x013F DEFTYPE> \D\e\@ p}s@e 3'specific basic data types

0x0140 to 0x015F DEFSTRpCT i Deﬁc\e\p@fiN specific complex data types
0x0160 to 0x017F DEFTYP?»:\ Mice}@ﬂeﬁ specific basic data types

0x0180 to 0x019l\ \Q(EFSTF?uQ\\ Micq@r{file 4 specific complex data types
0x01A0 to 0x¢m DEF{YRE Npevicd profile 5 specific basic data types

0x01C/O/ts\0xb{DF bQ:S}‘R\UE\K evice profile 5 specific complex data types
0x01E})\t9/6}¢0\ﬁ‘\F VQEF\\(PE\ Device profile 6 specific basic data types

DEF’W’ Device profile 6 specific complex data types

WE Device profile 7 specific basic data types
EFSTRUCT Device profile 7 specific complex data types

Reserved

5.3.1. ication section

5.3.1.p5.1 Overview

Communication object dictionary section consists of the elements described in Table 10.
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Table 10 - Communication section

Index Object Name Data type Attr. Cat.
0x1000 VAR Device type Unsigned32 RO M
0x1001 VAR Error register Unsigned8 RO M
0x1002 VAR Manufacturer status register Unsigned32 RO (0]
0x1003 | ARRAY | Pre-defined error field OCTET_STRING RO | O
0x1004
to Reserved

X1TUU7Y
x1008 VAR Manufacturer device name VISIBLE_STRING ( RB\ Q.
x1009 | VAR Manufacturer HW version VISIBLE_STRII\A N RQ N0
x100A | VAR Manufacturer SW version VISIBLE_STR{QG\ \RQ o>
x100B | RECORD | CL configuration cL confim\r\eco d hRwW g
x100C | ARRAY | Time sync IRQ configuration Uns)gn{wj\gs \\\ rRW| 0
x100D | ARRAY | Time sync IRQ state Unsigaedd\ '\ RO | O
x100E Resejfed )
x100F . Q A
x1010 | ARRAY | Store parametsfs, /\\ ;V l]/nsién\é)d3k2> RW |0
x1011 ARRAY | Restore defamar}@\@s \ L)Qsignedg)z RW | O
x1012 | RECORD | Diagnostic information Diagnosis_Par RW | O
x1013 | RECORD | Diagnostic thré\shol %gnosis_Par RW | O
x1014 | VAR AISCN- M\E\MC\\ \ Unsigned48 RW | O
x1015 | VAR hleme EM V Unsigned16 RW | O
x1016 ARRAY[ \Q@\}u{mer\h\e}\beat st— Unsigned256 RW | O
x1017 {(E&;Rb? Pro@lcé\heme}l\ey%meter PDO COM_PAR RW | O
x1018 | RECORR \)c@nﬁty\o\tij,\ég > IDENTITY RO | M
x1019 Reserved
x101A <\
x101B V. O protocol timeout Unsigned32 RwW (0]
x@éi \?&\\ iﬁtbgzlient SDO parameter Boolean RwW M/O
x101D_PWAR\ Enable EMCY Boolean RW | M/O
x101E W > PDO timeout tolerance Unsigned8 RwW M/O
x101E
1050
0x1021 VAR Store EDS DOMAIN RW | O
0x1022 VAR Storage format Unsigned8 RwW (0]
0x1023 RECORD OS command Command Par RW (0]
0x1024 VAR OS command mode Unsigned8 RwW (0]
0x1025 RECORD OS debugger interface Debugger Par RwW (0]
0x1026 ARRAY OS prompt Unsigned8 (o] (0]
0x1027 | ARRAY | Module list Unsigned16 RO | O
0x1028 ARRAY Emergency subscriber Unsigned64 RwW (0]
0x1029
to Reserved
Ox11FF
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Index Object Name Data type ‘ Attr. ‘ Cat.

0x1200

to Reserved for safety extensions
0x127F
0x1280

to ARRAY Client SDO parameter Unsigned256 RwW M/O
0x12FF

0x1300

to Reserved

x13FF /\

x1400

tio RECORD Rx PDO parameter PDO COM_P ’%’\ (@]
x15FF

x1600 \
tio RECORD Rx PDO mapping P M N RW M/O
x17FF

x1800 \)
tio RECORD Tx PDO parameter OCOM RAR RW M/O
x19FF /\

x1A00 N/

fo RECORD | TX PDO mappisg DO MAPPING RW | M/O
x1BFF (\ \&
x1C00 Q)
tio Wy extensions
x1FFF [\/\ &
Q N

5.3.1.p.2

The device type\ob P e implemented device profile and its function @nd is
specifjed in . ses of two 16 bit fields. The first field depicts the device}rofile
numbeér and describgs ed device profile. The second 16 bit field supplies addjtional
information Rt device functions and is part of the device profile or pfoduct
specifjcation. Thg Ve 0000 indicates a device that does not follow a standardized @levice
profilg. i device modules the additional information parameter contains OXFFFF

device in ‘the object dictionary. All other devices of a multiple device module identify their
profilgshat’objects Ox67FF + X * 0x800 with X = internal number of the device (0 to 7). [These
entries describe the device type of the preceding device. Devices use device profile numbers
from four to seven for failsafe functions, so that the first failsafe application objects start at
0x8000.

and the device prefile’ number referenced by object 0x1000 is the device profile of th{ first
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Table 11 — Device type

Attribute Value

Index 0x1000

Name Device type

Object type VAR

Data type Unsigned32

Category Mandatory

Access attribute RO

PDO mapping \[e]

Value range No

Value Bit 0 to 15: Device profile number )
Bit 16 to 31: Additional information depending on the used deVi
profile

5.3.1.5.3 Error register

error
Licture

The drror register object as specified in Table 13
groupg allowing to indicate the presence of a devi
and encoding of the error register is specified i

Table 12 —Errox r

Bit number Cateiory (] b}finition
0/\ /\%\ Gé’]eric%ror
f\1 \k (6] Curre
[ 2 \o Voltage
\ \<3 2 b\ )’emperature

Communication error

Device profile specific

Reserved (always 0)

2
o| NS
4

Manufacturer defined

Table 13 — Error register

Attributs Value
Index 0x1001
Name Error register
Object type VAR
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping Yes
Value range No
Value No
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5.3.1.54 Manufacturer status register
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The manufacturer status register as specified in Table 14 specifies a general status register

for manufacturer specific usage.

Table 14 — Object definition template

Attribute Value
Index 0x1002
Name Manufacturer status register

Obiacct tuna. AR
=g ) =ty P 7

Data type Unsigned8 (

N
Category Mandatory /\< (’\
Access attribute RO < \
PDO mapping Optional /\\ \
Value range No \ \\ \
Value No \% >

5.3.1.5.5 Event log

The €
occur
repres
norma
option

arnings and events |[which
EMZY message in a list. TFS list

are available, the mangatory
specifies the normal format and the

ent log entries

OFtet k{me S C}&{goﬁ Meaning

0 to Emwyy@r co}\ Mehcgatory As specified in Table 72

2 Rese e XA datory —

3toT Man\{a\(ﬁf\\ /16Iandatory Indicates a manufacturer specific error code

eld

8 to 11 Tlme S p art 1 Optional Indicates the number of seconds passed since p
relative time/absolute time. The absolute time
defaults to 01.01.1970 — 0 GMT

12 to| 13 me sta p part 2 Optional Indicates the time additionally in 65.536 incremlents
per second

14 Length Optional Length of extended manufacturer information fipld

15 tol269 Extended manufacturer f\pﬁnnal Indicates extended manufacturer information

information
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Table 16 — Event log

Attribute Value
Index 0x1003
Name Event log
Object type ARRAY
Data type OCTET_STRING
Category Mandatory
Sub-index 0x00
Name NUmMDer of events
Data type Unsigned8 (
Category Mandatory /\& ) (\
Access attribute RW \ \
PDO mapping No \ \

Value range

0x00 to OxFE

Value No \ \
Sub-index 0x01 to OXFE / \
Name Event log entry M\ K ) / ]

Data type OCTET_STRING, /\\ > / (3 R >
Category Optional \ \ )

Access attribute RO /l \

PDO mapping

Value range

Value

5.3.1.
The manufacturer
<\ Table 17 — Manufacturer device name
R A
4 N"W Value
N\ \ 0x1008
Nanme > Manufacturer device name
Qbject type VAR
Data type VISIBIF STRING
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
5.3.1.5.7 Manufacturer HW version

The manufacturer HW version is specified in Table 18.
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5.3.1.

The nj

5.3.1.p.

This ¢

6.8

Attribute Value
Index 0x1009
Name Manufacturer HW version
Object type VAR
Data type VISIBLE_STRING
Category Optional
Access attribute RO
PDO mapping \[e]
Value range No (
Value No /\& ) (\

Manufacturer SW version

anufacturer SW version is specified in Table 19.

Table 19 — Manufactur SWer ion
N\ N

N

Attribute AL \Vae O S
Index otooA N\ NN Lot )
Name Manufacturer S)m/ershr\ \

Object type VAR ( ~ >
Data type WBL}E:S{QI}‘@ \\ \
Category \thi&\bl V

Access attribute{

00 mefins 3

Value raMA

Value /\

ration data as specified in Table 20.

Table 20 — CL configuration

Attribute Value
Index 0x100B
Name CL configuration
Object type RECORD
Data type CL_Config_Par
Category Optional
Sub-index 0x00
Name Number of supported entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
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Attribute

Value

Value range

0x00 to 0x08

Value No

Sub-index 0x01

Name Symbolic device name

Data type Domain

Category Optional

Access attribute RW

PDO mapping No

Value range No /
Value No A(\\ \
Sub-index 0x02 NN Y
Name Device role \ \

Data type Unsigned8 \ \ \ \/
Category Optional & \ \ \
Access attribute RW /\ N \

PDO mapping No ( (7 \/
Value range No ( \\// /\ \
Value No Q § ) ( \ A% )\/
Sub-index 0x03 \ R

Name RTFN Base cﬁ:le tiPJe\ \

Data type /uqsigngi:i& \ \ \\

Category CoMonal \‘}RQ |s\ujpp(xme/

Access attribute{

AN

PDO mapfing "\

No >

Value ra

No

Value /\\

Sub- inde&\ \

No
s~

Nafe S\ X

e a&yess (IPv4)

</DK\N<pe\ Uré(gned32
\SQN \ >Optiona|
Achﬂbu}g RW
PDO mappW No
Yalue range No
Value No
Sub-index 0x05
Name Subnet mask (IPv4)
Data type Unsigned32
Category Optional
Access attribute RW
PDO mapping No
Value range No
Value No
Sub-index 0x06
Name Default Gateway (IPv4)
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Access attribute

RW <\

PDO mapping

No N\

Value range

No \

Value No &

Sub-index 0x08 RN AN
Name Activate current IP configuratidn (7 \/
Data type / /\ \
Category Optional Q Q ° \ N %% )\/

Access attribute

Unsigneds (\(\/
TN

PDO mapping

No (r\ \

Value range

/NQ

Value

oy oo sl

5.3.1.5.10  Ti

This gbject contains
encodling of tim
speciffed in Table

Time sync IRQ configuration encoding

- 36 - 61158-6-22 © IEC:2010
Attribute Value
Data type Unsigned32
Category Optional
Access attribute RwW
PDO mapping No
Value range No
Value No
Sub-index 0x07
Name DHCP enabled (IPv4)
Data type Unsigned8 /
Category Optional A(\\

. The

NG

M\ \ Name Meaning
D to 1 Ti/%e sync ID Unique identifier
P t0'5 Cycle time Cycle time of the timer IRQ
6-{6-9 Time-offset Offsot-to-the-sync-rmasters-timertRQ
10 Is master Denotes the device as sync master for a dedicated
timer IRQ
11 Reserved —
12 to 15 IPv4 sync master address | IPv4 address of the sync master
16 to 31 IPv6 sync master address | IPv6 address of the sync master
Table 22 — Time sync IRQ configuration
Attribute Value
Index 0x100C
Name Time sync IRQ configuration

is
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Attribute Value
Object type ARRAY
Data type OCTET_STRING
Category Optional
Sub-index 0x00
Name Number of supported entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No

Value range

0x00 to OxFE

Value No (\

Sub-index 0x01 to OXFE N\

Name Time sync IRQ configuration \ \ \ \/
Data type OCTET_STRING & \ \ \
Category Optional /\ N \

Access attribute RW ( (7

PDO mapping

No (
N

N/
Value range No Q § ( \

Value No > \ \/
5.3.1.p.11 Time sync % \\>

This gbject contains state in

<

e sync IRQ state

Attribyte SN Value
Index \ \ NOBE\/
Nar{é \ \ wme nc IRQ state
</®Q@\ty;\e\\ ARRAY
\D{ta\% \ Unsigned8
Categ \ Optional
Sub-index 0x00
Name Number of supported entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x00 to OXFE
Value No
Sub-index 0x01 to OxFE
Name Time sync IRQ state
Data type Unsigned8
Category Optional
Access attribute RO
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Attribute Value
PDO mapping No
Value range No

Value 0x00: IRQ is not synchronized
0x01: IRQ is synchronized
5.3.1.5.12  Store parameters

This object allows storlng of parameters |n a non- volatlle device specmc memory. To |n|t|ate a

ry functions as specified in Table 24,

Table 24 — Store parameters read informat

& sub-

i format on on

Bit number Value Defini ion\
31to 2 0 Reserved & \ \ \
1 0 Device can not sg¥e paramete amono OM
1 Device saves pzjtw
0 0 evice dog$ no M ters request
1 Dev e <j§s parame, ers ’1\>'
Table 25 —G%p\{%ers
Attribute alue
Index N Mm \/
Name \ S%\ara}}e\}s\ \
Object type & ARMY

Data type /\<

Unelgnéesa,

Categoryﬂ \

g

Rx00,

</Nqn¥\ \\\ NMer of supported entries
\E@a \ Unsigned8
Cate ) \ Mandatory
Access aM RO
PDO mapping No
Value range 0x01 to Ox7F
Value No
Sub-index 0x01
Name Save all parameters
Data type Unsigned32
Category Mandatory
Access attribute RwW
PDO mapping No
Value range No
Value No
Sub-index 0x02
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Attribute Value
Name Save communication parameters
Data type Unsigned32
Category Optional
Access attribute RW
PDO mapping No
Value range No
Value No
Sub-index 0x03
Name Save application parameters /
Data type Unsigned32 A(\\ \
Category Optional ( \ \

5.3.1.p.

This ¢

the aj
The d

Readi
functi

Access attribute

RW N\

PDO mapping

No \

Value range

No

<
o 7~

Value N\ \
Sub-index 0x04 to Ox7F ( () \/
Name Save manufacp{er defin/e\gp a\mé%s /\ \

Data type UnsignedSZQ § ° ( \ N %% )\/
Category Optional > \ \/

Access attribute RW ( ~ \

PDO mapping /NQ \ \

Value range N No\( N \\/

Value N OO/

bns. This-T

orm

hg the~appropriate”sub-index causes the device to provide information on its r
tion is coded as specified in Table 26.

Table 26 — Restore parameters read information

all be

as specified in Table 27. Writing the correct signafure in
os a device to restore the default parameters on the d

evice.

bstore

Bit number Value Definition
31to 1 0 Reserved
0 0 Device can not restore parameters on request
1 Device can restore parameters on request
Table 27 — Restore default parameters
Attribute Value

Index 0x1011

Name Restore default parameters

Object type

ARRAY
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Attribute Value
Data type Unsigned32
Category Optional
Sub-index 0x00
Name Number of supported entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x01 to Ox7F /
Value No A(\\ \
Sub-index 0x01 NN Y
Name Restore all default parameters \ \
Data type Unsigned32 \ \ \ \/
Category Mandatory & \ \ \
Access attribute RW /\ N \

PDO mapping

No (

Value range No N

Value No Q § ( \< < O
Sub-index 0x02 \ R
Name Restore defatv/t cowni&@\\gar}geters
Data type /uqsigngi:i& \ \ \\

Category Opwl N V

Access attribute{

>—

PDO mapfing "\

AN

2 2

Value ra

No

Value /\\

No

Sub-inde&\ \

\/\
0x3 N/

AN

\Qes%e default application parameters

oo S

Pexy

Un¥fgned32

AN

N

>Optiona|

AcceSbattributg | RW

PDO mappW No

Yalue range No

Value No
Sub-index 0x04 to Ox7F
Name Restore default manufacturer defined parameters
Data type Unsigned32
Category Optional
Access attribute RW

PDO mapping No

Value range No

Value No
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Diagnostic information

Diagnostic information values are stored in this object as specified in Table 28.

Table 28 — Diagnostic information

Attribute Value
Index 0x1012
Name Diagnostic information
Object type RECORD
Data type Diagnosis_Par T~
Category Optional (
Sub-index 0x00 AN
Name Number of supported entries \ \
Data type Unsigned8 ( \ \ \
Category Mandatory \ \\ \
Access attribute RO \ \ )
PDO mapping No / \
Value range 0x01 to 0x12 /\\ ) / A
Value No A > ( ) ‘\>
Sub-index 0x01 NS
Name Application Ia)yr%tate \
Data type Unsigned8 \ >
Category

Access attribute[\

NN
o N

&N

QN
\>)>

PDO mapping L

Value

Value ra@g@ 2
O\

st\
No<
AN

<
AN
D)

>
oo

ication state

o

< C\‘eg\h&y\ Optional
A\c§s§l~tnb\b\ RO
PDO. m}m\g) No
Value range No
Sub-index 0x05
Name CL state RTFL
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x06

Name

CL state RTFN
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Attribute Value
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x07
Name Number of delayed RTFL frames
Data type Unsigned16 /
Category Optional A(\\ \
Access attribute RO (\ \
PDO mapping No \ \
Value range No \ \ \ \/
Value No & \ \ \
Sub-index 0x09 RN AN
Name Number of corrupt frames ( (7 \/
Data type Unsigned16
Category Optional Q § ( \ O )\>

Access attribute

PDO mapping

Value range

Value

I

Sub-index [

Name /\ \

Data tyM

Category/\\

Access a&ibb@

rog maveis X

AN

Nw&ang&e\\ No
CT NN
Subdugex  \ | 0x0B

Name Number of MSC buffer overflows
Data type Unsigned16

Category Optional

Access attribute RO

PDO mapping No

Value range No

Value No

Sub-index 0x0C

Name Number of received MSC messages since startup
Data type Unsigned64

Category Optional

Access attribute RO

PDO mapping No
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Attribute Value
Value range No
Value No
Sub-index 0x0D
Name Cable attenuation port 1
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping No
Value range No /
Value No A(\\ \
Sub-index 0x0E NN Y
Name Cable attenuation port 2 \ \
Data type Unsigned8 \ \ \ \/
Category Optional & \ \ \
Access attribute RO /\ N\ \
PDO mapping No ( (7 \/
Value range No ( \\// /\ \
Value No Q § ) ( \ A% )\/
Sub-index 0XOF \ R
Name Cable length port 1(\ \
Data type /uqsigngiB\ \ \\
Category Opti | N V

Access attribute{

PDO mapfing \ | No >
Value ra No \
Value /\\ No

Sub-inde&\ \

o0 N/

AN

\(‘&ab@ength port 2

<N\pe\\ Uré(gnedS
\8@&7& \ >Optiona|
AcceSbattributg | RO
PDO mappW No
Yalue range No
Value No
Sub-index 0x011
Name Distance to fault port 1
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x12
Name Distance to fault port 2
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WNNINAN

PDO mégping <

No<_

Value range
A\

vaive { \|

E ted RTFL roundtrip time
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Attribute Value
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No

diagnostic information values concerning the communication are red in this, object as
ed in Table 29.
Table 29 - Diagnostic threshol%\

Attribute value, N\ w0\
Index 0x1013 \ \\/
Name Diagnostic thresholds / a >
Object type RECORD f\\)/
Data type Diagnosis_P( /\\ % ( U ‘\/
Category Optional \ \ /
Sub-index 0x00 -
Name Number of su;&{)ort d entries \/
Data type U&g@\ \) N >
Category ,\ Mnd;‘tory—\ )

DaMe\ Unsigned16
Ca%g.q;\ \ Optional
AcEgess W RW

PDO mapping No

Value range No

Value No
Sub-index 0x08

Name Delayed RTFL rate threshold
Data type Unsigned16
Category Optional
Access attribute RW

PDO mapping No

Value range No

Value No
Sub-index 0x09
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Attribute Value
Name Corrupt frame rate threshold
Data type Unsigned16
Category Optional
Access attribute RW
PDO mapping No
Value range No
Value No
Sub-index 0x0B
Name MSC buffer overflows rate threshold /
Data type Unsigned16 A(\\ \
Category Optional (\ \
Access attribute RW \ \
PDO mapping No \ \ \ \/
Value range No \ \ \

5.3.1.

The IP address EMCY object is specified in Table 30. This object depicts a RTFN destination

<
o RN\

Value \
Sub-index 0x0D ( () \/
Name Cable attenuat)}@ port 1Areéﬂéld// /\ \
Data type Unsigned8 Q § ( \ N %% )\/
Category Optional > \
Access attribute RO ( ~ \
PDO mapping /NQ \ \\

N

Value range

w

Value

Sub-indgx\ '\

vo ™\
NB\<\>\/

os

Name \/

port 2 threshold

Data type/\\

Cam\atte atio
U

igne

Category\ \

Srio_

AocGes SHDUEN

AN

LPQRapRgdY N No

\%a&;e g(x >No

Value \ No
CY

device for EMCY messages which is directly addressed by its IP address.

Table 30 — IP address EMCY
Attribute Value
Index 0x1014
Name IP address EMCY
Object type VAR
Data type Unsigned128

Category

Conditional
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Attribute Value
Access attribute RW
PDO mapping No
Value range No
Value No
5.3.1.5.17 Inhibit time EMCY

The inhibit time EMCY object is specified in Table 31.

Table 31 — Inhibit time EMCY

Attribute Value /\ \
Index 0x1015 N\
Name Inhibit time EMCY NS W
Object type VAR IONNUNT N\
Data type Unsigned16 X \
Category Optional ( m )
Access attribute RW (\\// /\ \

PDO mapping No < ® C \ U j\/
Value range No X \ \/
Value No ( g

5.3.1.5.18 Consumer heartb

The donsumer heartbeat
heartheat list eas

ified in Table 33. The encoding of congumer

Octgr\ \ \ Me Meaning
D to 2 \ \QiFB\PID\\/ RTFL packet ID of monitored heartbeat
B Q \ N eservgg —
 to 6 }\IMD RTFN packet ID of monitored heartbeat
y \R)%erved —
B Transmission type Transmission type of the heartbeat
J Reservea ol
10 to 11 Heartbeat-time Heartbeat time as a multiple of the base cycle time
12 to 13 Cycle multiplier Expected transmission cycle
14 to 15 Cycle offset Offset in relation to a communication cycle
16 to 17 Device address Device address of heartbeat producer
18 to 21 IPv4 address IPv4 address of heartbeat producer
22 to 37 IPv6 address IPv6 address of heartbeat producer
38 to 39 Reserved —
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Table 33 — Consumer heartbeat list

Attribute Value
Index 0x1016
Name Consumer heartbeat list
Object type ARRAY
Data type OCTET_STRING
Category Optional
Sub-index 0x00
Name NUMDET Of SUPpOTted entries
Data type Unsigned8 (
Category Mandatory /\& ) (\
Access attribute RO \ \
PDO mapping No \ \

Value range

0x01 to OxFE

Value No \ \ )
Sub-index 0x01 / \
Name Consumer heartbeat /\K )/ ]

Data type OCTET_STRING, /\\ > / (3 ‘\>
Category Mandatory \ \ )

Access attribute RW /k \

PDO mapping No \ (\ >

Value range /N\o\ /\ \ . S

Value N o \k —~ )

Sub-index | 02.to OXKE

Name (\ } Co{su%@{he}}\tbet

Data type /\ /S{CTE\KSN@

Category/\ Opthal

ACCE}%\att\'\buk\

708 meponi N

DRI
N )

No

6.19

Producer h

eartbeat parameter

The producer heartbeat parameter object is specified in Table 34.

Table 34 — Producer heartbeat parameter

Attribute Value
Index 0x1017
Name Producer heartbeat parameter
Object type RECORD
Data type PDO COMMUNICATION PARAMETER
Category Mandatory
Sub-index 0x00

Name

Number of entries
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Attribute Value
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x01 to 0x0C
Value No
Sub-index 0x01
Name RTFL PID
Data type Unsigned32 /
Category Conditional A(\\ \
Access attribute RwW (\ \
PDO mapping No \ \
Value range 0x01 to 0XOOFFFFFF N V%
Value No & \ \ \
Sub-index 0x02 RN AN
Name RTFN PID ( () \/
Data type Unsigned32 ( \\// /\ \
Category Conditional Q § ( \ N %% )\/
Access attribute RW > \
PDO mapping No ( ~ \

Value range

Value

I

/001 t0 0:00FREFFR, X
No

il e

Sub-index [

ON \/

Name /\ \

Data tyM

o
e
N

Uns\l‘ngd

Category/\\

Mamgatory \

Access a&ibb@

RW N

rog maveis X

o >

AN

Nw&ang&e\\ )
CT NN
Subdugex  \ | 0x05

Name Time sync ID
Data type Unsigned16
Category Conditional
Access attribute RwW

PDO mapping No

Value range 0x00 to OxFF
Value No
Sub-index 0x07

Name Cycle multiplier
Data type Unsigned16
Category Conditional
Access attribute RW

PDO mapping No
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Attribute

Value

Value range

0x01 to OXFFFF

Value No

Sub-index 0x08

Name Cycle offset

Data type Unsigned16

Category Conditional

Access attribute RW

PDO mapping No

Value range No /
Value No A(\\ \
Sub-index 0x0A NN Y
Name Device address \ \

Data type Unsigned16 \ \ \ \/
Category Conditional & \ \ \
Access attribute RW /\ N \

PDO mapping

No (

Value range

0x00 to 0x200

Value No Q § ) ( \
Sub-index 0x0B \ R
Name IPv4 address ( ~ \

Data type /uqsigngi:i& \ \\

Category CoMonal N V

Access attribute{

PDO mapfing "\

Value ra

Value /\\

Sub-inde&\ \

AN

\Lgv6\§jdress

<N\pe\\ Un¥fgned128
\8@&7& \ >Conditiona|
AcceSbatributg | RW
PDO mappW No
Yalue range No
Value No
5.3.1.5.20 Identity object

The identity object is specified in Table 35.

Table 35 — Identity object

Attribute Value
Index 0x1018
Name Identity object

Object type

RECORD
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Attribute Value
Data type IDENTITY
Category Mandatory
Sub-index 0x00
Name Number of supported entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x01 to 0x08 /
Value No A(\\ \
Sub-index 0x01 NN Y
Name Vendor ID \ \
Data type Unsigned32 \ \ \ \/
Category Mandatory & \ \ \
Access attribute RO /\ N \

PDO mapping

No (

Value range No ( \\/ /\
Value No Q § ) ( \ A%
Sub-index 0x02 \ R
Name Product code( ~ \

Data type /uqsigngi:i& \ \\

Category Opwl N V

Access attribute{

N

PDO mapfing "\

=y

Value ra

No

Value /\\

Sub-inde&\ \

NS N\
0x3 N/

AN

\Qev@n number

<N\pe\\ Uré(gned32
\8@&7& \ >Optiona|
AcceSbattributg | RO
PDO mappW No
Yalue range No
Value No
Sub-index 0x04
Name Serial number
Data type Unsigned32
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x05
Name Type 22 version
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Attribute Value
Data type Unsigned16
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
5.3.1.5.21 SDG PlUtUbU: t;lllcuut

The SIDO protocol timeout object is specified in Table 36.

Table 36 — SDO protocol timeout <\

Attribute Value \ \ \
Index 0x101B IONNUNT N\
Name SDO protocol timeout X \
Object type VAR ( O )

Data type Unsigned32 (\\// /\ \
Category Optional < < h C \ \) j\/
Access attribute RW X \/
PDO mapping No ( g

Value range

| Alnsigned3? \

Value
5.3.1.5.22 E c
The epable client SRO
/\ Enable client SDO parameter
) \ttnt\)\l}& \ Value
dex x101C
Na%\ \ Enable client SDO parameter
Object type VAR
Data type Boolean
Category Conditional; Mandatory for supported client SDO parameters
Access attribute RwW
PDO mapping No
Value range TRUE | FALSE
Value TRUE
5.3.1.5.23 Enable EMCY

The enable EMCY object is specified in Table 38.
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Table 38 — Enable EMCY

Attribute Value
Index 0x101D
Name Enable EMCY
Object type VAR
Data type Boolean
Category Conditional; Mandatory for supported client SDO parameters
Access attribute RW
PDO mapping \[e]
Value range TRUE | FALSE (
Value TRUE RN
N
5.24 PDO timeout tolerance

DO timeout tolerance object is specified in Table 39.

Table 39 — PDO timeo ttirl?ran e

N

Attribute /\& \Vaige O
Index 001E N\ \ Lok )
Name PDO timeout to ce \

Object type VAR ( >
Data type |gn?d8\\ \ \ \
Category \(‘&on onal V

Access attribute{

RN\

00 mefins 3

/

Nop

Value rarM/\

>

Value /\

No,

/L{nsb\eds
D

specified in Table 40.

Table 40 — Store EDS

Attribute Value
Index 0x1021
Name Store EDS
Object type VAR
Data type DOMAIN
Category Optional
Access attribute RwW
PDO mapping No
Value range No
Value No
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5.3.1.5.26  Storage format

The storage format object is specified in Table 41.

Table 41 — Storage format

Attribute Value
Index 0x1022
Name Storage format
Object type VAR
Data type Unsigned8 T~
Category Conditional; Mandatory if store EDS is implemented (
Access attribute RW /\\ ) (\
PDO mapping No \ \
Value range No ( \ \ \

6.27

Value 0x00: ASCII, not compressed X
0x1 to OxFF: reserved \
OS command

S command object is specified

Table42.

Tablé 42 — OS_command

(@GN
Attribute /\\ \ \ \¥Me
Index A \Q<(1 O\Z\'k V
Name [ ﬂQ\Qmm%\nd

Object tgpe >

REORLON N

Data type /\

Category/\

nal

QomingyaPar >
>

ot

TS TENAN

Nar&a

oiog
\Nu{m&r of supported entries

lﬁh&t e\\ Unsigned8
é*e\gcﬁ \ Mandatory
Access ribu? RO

RDO mapping No

\/alue range 0x01 to 0x03
Value 0x03
Sub-index 0x01

Name Command
Data type OCTET_STRING
Category Mandatory
Access attribute RW

PDO mapping No

Value range No

Value No
Sub-index 0x02

Name Status
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Attribute Value
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping No
Value range No

Value 0x00: Last command completed, no errors, no reply

0x01: Last command completed, no errors, reply available

0x02: Last command completed, error, no reply

0x03: Last command completed, error, reply available

0x04 to OXFE: reserved

OxFF: Command is executing /\ &
Sub-index 0x03 N\
Name Reply \ \ \
Data type OCTET_STRING < \ \‘ \
Category

Access attribute

Mandatory X \
RO e 2

PDO mapping

Value range

z A\
o IS AD

Value

No \\/

5.3.1.p.28 OS comma

The QS command mo

<

Attribuk<
PaN

Value

index <\

Nar{xé\\ \ \Os}o\mmand mode
oS e X e
<\%ta\t~3ke \ Unsigned8
Cam‘ \ Optional
Access aw woO
PDO mapping No
Value range No

Value

0x00: Execute the next command immediately

0x01: Buffer the next command

0x02: Execute the commands in the buffer

0x03: Abort the current command and all commands in the buffer

0x04-0xFF: Manufacturer specific

5.3.1.5.29 OS debugger interface

The OS debugger interface object is specified in Table 44.
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Table 44 — OS debugger interface

Attribute Value
Index 0x1025
Name OS debugger interface
Object type RECORD
Data type Debugger Par
Category Optional
Sub-index 0x00
Name NUMDET Of SUPpOTted entries
Data type Unsigned8 (
Category Mandatory /\& ) (\
Access attribute RO \ \
PDO mapping No ( \ \ \
Value range 0x01 to 0x03 \ \\ \
Value 0x03 N\ )
Sub-index 0x01 / \
Name Command /\K } / ]
Data type OCTET_STRING, /\\ > / ( 3 R >
Category Mandatory \ \ )
Access attribute RW /l \

PDO mapping No \ (N >
Value range /N\0\ /\\ \ \ S
Value N o \k ~ )
Sub-index [ \/EDQ\Z\ \

Name (X } Sta@s

Data type /\/BQS@‘Q(@\ >

Category/\ OpNal

Accese atbputy

708 meponi N

BN
N

Lmeerins
N

0x00: Last command completed, no errors
0x01: Last command completed, error

OxFF: Command is still executing

Sub-index 0xQ3
Name Reply
Data type OCTET_STRING
Category Mandatory
Access attribute RO
PDO mapping No
Value range No
Value No

5.3.1.5.30 OS prompt

The OS prompt object is specified in Table 45.
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Table 45 — OS prompt
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Attribute Value
Index 0x1026
Name OS prompt
Object type ARRAY
Data type Unsigned8
Category Optional
Sub-index 0x00
Name NUMDET Of SUPpOTted entries
Data type Unsigned8 (
Category Mandatory /\& ) (\
Access attribute RO \ \ >
PDO mapping No \ \ \

Value range

0x02 to 0x03

Value range

Value 0x03 N\ )
Sub-index 0x01 / \
Name Stdin /\K } / ]
Data type Unsigned8 A > / ( 3 N >
Category Mandatory \ \ )
Access attribute WO /l \
PDO mapping Optional \ (\ >
N\

N

Value

N

Sub-index

o

|
e 53

sn@ut

Data type

O\Yesigresg N

Category/\

\Ma}x@tory >

Acogse attipule

708 meponi N

R
\});{tiy}al
No

\M\ \ No

Supsindex. ) | 0x03

Name StdErr

Batatype Unsighedd

Category Optional

Access attribute RO

PDO mapping Optional

Value range No

Value No
5.3.1.5.31 Module list

The module list object is specified in Table 46.
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Table 46 — Module list

5.3.1.

The gmergency

Attribute Value
Index 0x1027
Name Module list
Object type ARRAY
Data type Unsigned16
Category Optional
Sub-index 0x00
Name NUmber of connected modules
Data type Unsigned8 (
Category Mandatory /\& ) (\
Access attribute RO \ \

PDO mapping

No

Value range

{
0x01 to OXFE \

Value No \ \ )
Sub-index 0x01 to OXFE / \
Name Module 1 to 254 M\ K ) / o

Data type Unsigned16 A > / ( 3 N >

Category Optional \ \ )

Access attribute

PDO mapping

oS NN
>

Value range

No e
Moy AN N >

Value

anufacturer s}s@ﬁ&identifi}: tion number
T\

pecified in Table 48. The encoding of emer

gency

subscfiber as an specified in Table 47.
— Emergency subscriber encoding
ANN

\&&te& ) Name Meaning
D to 1 Device address Device address of EMCY producer
P to, 17 \taaddress IP address of the EMCY producer (IPv4 or IPv6)
18\to"29 Reserved —
30 to 31 Additional information Additional information for a producer

Table 48 — Emergency subscriber

Attribute Value
Index 0x1028
Name Emergency subscriber
Object type ARRAY
Data type Unsigned256
Category Optional
Sub-index 0x00
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5.3.1.

The d
paran

Access attribute

RW N\

PDO mapping

No \

Value range

No S

Value

No D50\

5.33

Client SDO parameter

lient SDO parameter object is
eters as an Unsigned256 value i

T€b\49/~Knt %par

ablex 50.
akle 49.

ecified
ecified

efer encoding

he encoding of client
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Attribute Value
Name Number of entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x01 to OxFE
Value No
Sub-index 0x01 to OXFE
Name Emergency subscriber 1 to 254 /
Data type Unsigned256 A(\\ \
Category Optional (\ \

SDO

Octet ,\ \{Q«zmg . Meaning
D to 1 Dehce\ﬁ&%\s\ \ bﬂwlce address of server
P to 17 Q } a@ress \LP/address of the server (IPv4 or IPv6)
18 to 31 es\@/\ \/\\/ —
Nle 50 — Client SDO parameter
4 Value

By

0x1280 to Ox12FF

Name

Client SDO parameter

Object type

ARRAY

~

e
Udld Lypt

1 : o
UTIIyricuz oo

Category Conditional; Mandatory for each supported SDO client communication
channel

Sub-index 0x00

Name Number of entries

Data type Unsigned8

Category Mandatory

Access attribute RO

PDO mapping No

Value range 0x01 to OxFE

Value No

Sub-index

0x01 to OxFE
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Attribute Value
Name Server address
Data type Unsigned256
Category Mandatory
Access attribute RW
PDO mapping No
Value range No
Value No
5.3.1..34 Receive PDO communication parameter
The rgceive PDO communication parameters object is specified in T 51.

Table 51 — Receive PDO communication{aﬁxte

Attribute Value< \ \‘ \
Index 0x1400 to Ox15FF AN
Name Receive PDO communication ;{aran{@t‘?r )
Object type RECORD (\\// AN \

Data type PDO COMM@lC\A{l(}@ P\)\R§MET|§\R U j\/
Category Conditional; Meh&ato\ry\fNaCNUppWPDO
Sub-index 0x00 (

Name Nmber of ent\\es \ \

Data type Uné}gr@dS N\ v

Category M\aqda‘tor(\ \/

Access y«m{uté\ RCX

PDO mappipg ~ \ | No™\ | N

Value rang/e\& 0xQ1 to\m

Value \N(\ \\/

S\
Su%&s\\ \
m N

</Na\é\ “ RTFC PID
\D{ta\% \ Unsigned32
Categ \ Conditional
Access atM RwW
PDO mapping No
Value range 0x01 to OXOOFFFFFF
Value No
Sub-index 0x02
Name RTFN PID
Data type Unsigned32
Category Conditional
Access attribute RwW
PDO mapping No
Value range 0x01 to OxOOFFFFFF
Value No
Sub-index 0x04
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Attribute Value
Name Transmission type
Data type Unsigned8
Category Mandatory
Access attribute RW
PDO mapping No
Value range No
Value No
Sub-index 0x05
Name Time sync ID /
Data type Unsigned16 A(\\ \
Category Conditional (\ \
Access attribute RW \ \
PDO mapping No \ \ \ \/
Value range 0x00 to OxFF & \ \ \
Value No /\ N\ \
Sub-index 0x06 ( () \/
Name Timeout ( \\// /\ \
Data type Unsigned16§ § ° ( \ N %% )\/
Category Optional > \ \/
Access attribute RW ( ~ \
PDO mapping /NQ \ \\
N

Value range

Value

Sub-indgx\ '\

Name \/

Data type/\\

Category\ \

AocGes SHDUEN

{0 RuapRd™

D0x01 to OXFFFF

N
N

Value No

Subsindex 0x08

Name Cycle offset
Data type Unsigned16
Category Conditional
Access attribute RW

PDO mapping No

Value range 0x00 to OXFFFE
Value No

Sub-index 0x0A

Name Device address
Data type Unsigned16
Category Conditional
Access attribute RwW
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Attribute Value
PDO mapping No
Value range 0x00 to 0x200
Value No
Sub-index 0x0B
Name IPv4 address
Data type Unsigned32
Category Conditional
Access attribute RW
PDO mapping No /
Value range No A(\\ \
Value No (\ \
Sub-index 0x0C N\
Name IPv6 address \ \ \ \/
Data type Unsigned128 & \ \ \
Category Conditional /\ N \
Access attribute RwW ( (7 \/
PDO mapping No ( \\// /\ \
Sl

Value range

Value
5.3.1.p.35 Transmit P
The trensmit PDO co uni

communication parameter

Attribyte Value
index <\ \J 0x1806.to 0X19FF
Nar{é \ \ {rarﬁgﬂt PDO communication parameter
</®Q@\ty;\e\\ RECORD
\D{ta\% \ PDO COMMUNICATION PARAMETER
Categ \ Conditional; Mandatory for each supported TxPDO
Sub-index 0x00
Name Number of entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x01 to 0x0C
Value No
Sub-index 0x01
Name RTFL PID
Data type Unsigned32
Category Conditional
Access attribute RW
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Attribute Value
PDO mapping No
Value range 0x01 to OXOOFFFFFF
Value No
Sub-index 0x02
Name RTFN PID
Data type Unsigned32
Category Conditional
Access attribute RW
PDO mapping No

Value range

0x01 to OXxO0FFFFFF

Value No (\
Sub-index 0x04 N\
Name Transmission type \ \ \ \/
Data type Unsigned8 & \ \ \
Category Mandatory /\ N \
Access attribute RW ( (7 \/

PDO mapping No ( \\// /\ \

Value range No Q § ° ( \ N %% )\/

Value No > \ N

Sub-index 0x05 ( ~ N

Name /R(ne SN \ \\

Data type Unsigried16 N V

Category Q@ition@\ \/

Access mte\ R% >

PDO maprinG No

Value range\\

vaiue |\

ETEENY

</N‘&Qé\ \\ CM multiplier
\Bktahp\g& \ Unsigned16

CateM \ Conditional
Acgess attribdte RwW
PDO mapping No
Value range 0x01 to OXFFFF
Value No
Sub-index 0x08
Name Cycle offset
Data type Unsigned16
Category Conditional
Access attribute RwW
PDO mapping No
Value range No
Value No
Sub-index 0x0A
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Attribute Value
Name Device address
Data type Unsigned16
Category Conditional
Access attribute RW
PDO mapping No
Value range 0x00 to 0x200
Value No
Sub-index 0x0B
Name IPv4 address /
Data type Unsigned32 A(\\ \
Category Conditional ( \ \

Access attribute

RW N\

PDO mapping

No \

Value range

No

<
o 7~

Value N \
Sub-index 0x0C ( O N
Name IPvé address ( \\// /\ \

Data type Un5|gned12& § ( \ \J )\/
Category Conditional > \ \/

Access attribute

RW (

PDO mapping

N \

Value range

No \(

Value

5.3.1.p.
5.3.1.p.
The P least
one a objects. The encoding of a format mapping entry is spegcified
in Tab
Table 53 — Mapping format
Bit Name Meaning

Oto7 Length Length of application object in bits

8 to 15 Sub-index Sub-index of the application object to be mapped

16 to 31 Index Index of the application object to be mapped
5.3.1.5.36.2 Receive PDO mapping parameter

The receive PDO mappi

ng parameter object is specified in Table 54.

Table 54 — Receive PDO mapping parameter

Attribute

Value

Index

0x1600 to Ox17FF
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Attribute Value
Name Receive PDO mapping parameter
Object type RECORD
Data type PDO_MAPPING
Category Conditional; Mandatory for each supported RxPDO
Sub-index 0x00
Name Number of mapped application objects
Data type Unsigned8
Category Mandatory

5.3.1.

The tr

Access attribute

RW

~
No N

PDO mapping \
Value range 0x01 to OxFE (\ \
Value No \ \
Sub-index 0x01 to OXFE N N
Name PDO mapping for the nth application oﬁ\ct}b\%‘\m%p\d \
Data type Unsigned32

Category

Conditional depending on the umber and.sixe ow to be
mapped

Access attribute

RW /\/\\

PDO mapping No \
Value range No KA
Value No \ (\ /
BN
5.36.3 Trans eter

ansmit PD@p '

N\

specified in Table 55.

mit PDO mapping parameter

pugibute\

Value

o SN

0%1600 to Ox17FF

4 Name\ N\

Transmit PDO mapping parameter

st \

RECORD

Data tyw

PDO_MAPPING

Category

Conditional; Mandatory for each supported TxPDO

Sub=idex

UXUU

Name Number of mapped application objects

Data type Unsigned8

Category Mandatory

Access attribute RwW

PDO mapping No

Value range 0x01 to OxFE

Value No

Sub-index 0x01 to OxFE

Name PDO mapping for the nth application object to be mapped
Data type Unsigned32

61158-6-22 © IEC:2010
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Attribute Value
Category Conditional depending on the number and size of objects to be
mapped
Access attribute RwW
PDO mapping No
Value range No
Value No

5.3.2 Service Data Object (SDO)
5.3.2.1 Initiate SDO expedited download request
The irfitiate SDO expedited download request encoding is specified i ble 56;
Table 56 — Initiate SDO expedited download e
Frame part Data field Data type < \ w\e/de\S{:ription
MSC-MTP message | MSC service type Unsigned8 03 nd%ate SB&/s/ervice
data
SDO Command Unsigw Oﬂ: | icaMDO expedited dowpload
reqiest
JobID < M Utsigneds IDof tHis download job
Index R Wes the index of the object within
server’s object dictionary
Sub-index RD Indicates the sub-index of the objec
/\ T~ \ within server’s object dictionary
Date}\ \l UnsigneM\l] Contains data to be downloaded
~—_"
5.3.2.p Initi ited downl response
The irfitiate SDO e Wi ponse encoding is specified in Table 57.

itiate SDO expedited download response

Fran}anQ\ N N \Data field Data type Value/description
MSC-N TP@& ch type Unsigned8 0x03: Indicates SDO service
data
SDO \ngﬁmand Unsigned8 0x02: Indicates initiate SDO expedifled
download response
loblD lnsigned8 1D of this download job
5.3.2.3 Initiate SDO normal download request

The initiate SDO normal download request encoding is specified in Table 58.

Table 58 — Initiate SDO normal download request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type Unsigned8 0x03: Indicates SDO service
data
SDO Command Unsigned8 0x03: Indicates initiate SDO normal
download request
JobID Unsigned8 ID of this download job
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Frame part Data field Data type Value/description
Index WORD Indicates the index of the object within
server’s object dictionary
Sub-index WORD Indicates the sub-index of the object
within server’s object dictionary
Size WORD Contains size in octets of data to be
downloaded
5.3.24 Initiate SDO normal download response
The ifitiate SDU normal download response encoding is speciiied in 1able
Table 59 — Initiate SDO normal download respotse
Frame part Data field Data type al\}}e\sch\u}n\)
MSC-MTP message | MSC service type Unsigned8 0x03:} Ind% s§\>
data
SDO Command Unsigned8 04.\/?%?\»0!}5!395D0 normal
\dgw ad Yespyns
JobID Unsignede{ (hip c}\hiW@}d job
5.3.2.p SDO download request 6

The SPO download request encoding i ecifi le 60.
Tab Swn ad’request
N
Frame part D a fleld aN Data type Value/description
MSC-MTP message service signed8 0x03: Indicates SDO service
data \
SDO Unsigned8 0x05: Indicates SDO download request
/XQ 5 Unsigned8 ID of this download job
\g Unsigned8[N] Contains data to be downloaded
5.3.2. response
The S ponse encoding is specified in Table 61
Table 61 — SDO download response
Frame part Data field Data type Value/description
MSC-MTP message | MSC service type Unsigned8 0x03: Indicates SDO service
data
SDO Command Unsigned8 0x06: Indicates SDO download response
JobID Unsigned8 ID of this download job
5.3.2.7 Initiate SDO expedited upload request

The initiate SDO expedited upload request encoding is specified in Table 62.
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Table 62 - Initiate SDO expedited upload request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type Unsigned8 0x03: Indicates SDO service
data
SDO Command Unsigned8 0x07: Indicates initiate SDO upload
request
JobID Unsigned8 ID of this upload job
Index WORD Indicates the index of the object within
server’s object dictionary
Sub.index WORD lndicates-the sub.index of thg nhjnn
within server’s obj?«ft_ars@nary

5.3.2.8 Initiate SDO expedited upload response

The irjitiate SDO expedited upload response encoding is specified

Table 63 - Initiate SDO expedited u

Frame part Data field Data ty/p/e A Value/description

MSC-MTP message | MSC service type Unsi é\) Ozroir Indicates SDO service
data

SDO Command Unsigne O)Eb'é: IMcates initiate SDO expedifed
load response
sy

JobID ( Unsi ID of this upload job

Data \ Un 'gneBS\[N}\/ Contains data to be uploaded

5.3.2.9 Initiate SDQO
The cpding of i
upload request (se€ 5738

5.3.2.10 Initia

edited

The initiate SDO

64 — Initiate SDO normal upload response

Frame part ) Data field Data type Value/description
MSC-MTP message | MSC service type Unsigned8 0x03: Indicates SDO service
data
SDO Command Unsigned8 0xO0A: Indicates initiate SDO normal
upload response
JobID Unsigned8 ID of this upload job
Size Word Contains size in octets of data to be
uploaded

5.3.2.11 SDO upload request

The SDO upload request encoding is specified in Table 65.
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Table 65 — SDO upload request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type Unsigned8 0x03: Indicates SDO service
data
SDO Command Unsigned8 0x0B: Indicates SDO upload request
JobID Unsigned8 ID of this upload job
5.3.2.12 SDO upload response

The SIDO upload response encoding is specified in Table 66.

Table 66 — SDO upload response

Frame part Data field Data type /\Vﬁlu de ri[h}'{n

MSC-MTP message | MSC service type Unsigned8 0xQ3: dicat&D seW

data \

SDO Command Unsigned8 \Q@‘S\'In&ate\%{b{pload responge
JobID Unsigned{ o his\upl\oad>ob
Data Unsiq@\ Contains\data to be uploaded

N\
5.3.2.13 SDO abort

5.3.2.131

.3.2.013. SDO abort request %
The SPO abort request eRcoding is specified ahle67.

Frame part / \Data eld Data type Value/description
MSC-MTP message /ws}%%% Unsigned8 0x03: Indicates SDO service
data
SDO Unsigned8 OxFE: Indicates SDO abort by the client
&\\’\Q OxFF: Indicates SDO abort by the s¢rver
ID \ Unsigned8 ID of this upload job
AXg’t de DWORD Contains the SDO abort code as spgcified
in Table 68
5.3.2.

The SDO abort codes are specified in Table 68.

Table 68 — SDO abort codes

Abort code Description

0x0504 0000

SDO protocol timed out

0x0504 0001

Client/server command ID not valid or unknown

0x0504 0005

Out of memory

0x0601 0001

Attempt to read a write only object

0x0601 0002

Attempt to write a read only object

0x0602 0000

Object does not exist in the object dictionary
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Abort code Description
0x0604 0041 Object can not be mapped to the PDO
0x0609 0011 Sub-index does not exist
0x0609 0030 Value range of parameter exceeded (only for write access)
0x0800 0000 General error
0x0800 0001 General protocol error
0x0800 0002 General access error
0x0A00 0000 Data type not supported
0x0A01.0000 Length does not match type
0x0A01 0001 Max length exceeded /
0x0A0{ 0003 Access denied by application A(\\ O~
0x0A01 0004 Changing communication parameter not allov@\ \ \
0x0A01 0005 Read or write error \ \
0x0A0{ 0006 Time sync id not unambiguous \ \ N4
0x0A0{ 0007 Time sync id in use SRNNNE
0x0A0{ 0008 Time sync id unknown N\ N \
0x0A01 0009 Object inconsistent (7 \/
0x0A01 000A Transmissign type agtive N
0x0A0{ 0008 Changing\{r‘:n\ﬁqié\ii\gti%} notélo@ iMs state
0x0A0] 000C PDO mappﬁiacti \ N_
0x0A0{ 000D No object{mapfpgd fc}\hi\\PDb\
0X0A0{ 000E Powr\qsc\c)t\sx{ppo d
0x0A01 000OF N \ \Qo comN}i@tiMarMer inconsistent
0x0A0{ 0010 [ Exten(de Db\q\apping/not supported
0x0A0f 0011 N N\ °DQ length exceeded
ox0A0f{ 0012 N\~ \ rite\m\obj t to map as RX not allowed
0x0AO01 0013 /\\ Regﬁja\QMt to map as TX not allowed
0X0A0{ 0014 \ \ M2pping’length does not match
0x0A0f 0015 ¢ N\ X"\ | Astivation failed
0x0A0 O/O’TB\\ \\ \ Mnternal error
0x0A0] 001Z NN | Read buffer to smal
0x0A01 0018 \ Aborted due to change of state
0x0A01 0019 SDO queue full
5.3.3 Process data write

The process data write request encoding is specified in Table 69 and in Table 70.

Table 69 — Process data write request via MSC

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type Unsigned8 0x02: Indicates PDO communication
data
PDO PID UINT24 Indicates the ID of the PDO packet

Len Unsigned8 Length of the CDC DLPDU data packet
including PID and Len field in octets
Data Unsigned8[N] Contains mapped application objects
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Table 70 — Process data write request via CDC

Frame part Data field Data type Value/description
CDC-packet PID UINT24 Indicates the ID of the PDO packet
PDO Len UINT8 Length of the CDC DLPDU data packet

including PID and Len field in octets
Data Unsigned8 Contains mapped application objects
5.3.4 Elllclgcllby

5.3.4.1

The emergency request encoding is specified in Table 71.

Emergency request

Table 71 — Emergency reques

Frame part Data field

Data type \ V\Q des>r|pt|on

MSC-MTP message | MSC service type

Unsigned8 \XWBMCY service

data
EMCY Emergency error code WOR(E\\/ S/éx{dar ed emergency error code]
Error register < U(sig%e(@ K E\ro) e%\g-v{er object
Manufacturer specific erro signed8 \n@c/art/es manufacturer specific erroy
field information
Time stamp \ '_Uws@gn Occurrence time stamp (optional)
Length \l@ned Indicates the length of the MEF fielg
(optional)
ME d8[N] Manufacturer specific field for furthgr
information (optional)
5.3.4.2 Emerg

The emergen

if

able 72 -

ied in Table 72.

Emergency error codes

Description

OOXX\) Error Reset or No Error

10xx Generic Error

£ZUXX CUurrerit

21xx Current, device input side
22xx Current, inside the device
23xx Current, device output side
30xx Voltage

31xx Main voltage

32xx Voltage inside the device
40xx Temperature

41xx Ambient temperature
42xx Device temperature

50xx Device hardware
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Error code (hex) Description
60xx Device software
61xx Internal software
62xx User software
63xx Data set
70xx Additional modules
80xx Monitoring
81xx Communication
8110 Reserved
8120 Reserved /
8130 Reserved N~
8140 Reserved NN Y
8150 Reserved \ \
82xx Protocol error \ \ \
8210 PDO not procesée\d MIMerro\
8220 PDO lengf#f exceddede >\
90xx External error ( (7 \/
FOxx Additional functions \
FFxx Device sggc}if},\ § ( \< < O )\>
5.3.5 Heartbeat
The heartbeat request enodi

Frame part / & Data&Qeld Data type Value/description
MSC-MTP message /&%ty\pé\% Unsigned8 0x02: Indicates PDO communication]
data
Heartbpat Plb\ \ UINT24 Indicates the ID of the heartbeat pagket

\%e Unsigned8 0x00: Boot-up
N \/
0x04: Stopped
0x05: Operational
0x7F: PreOperational
OxFA: System-error
Table 74 — Heartbeat request via CDC

Frame part Data field Data type Value/description
CDC-packet PID UINT24 Indicates the ID of the heartbeat packet
Heartbeat Len UINT8 Length of the CDC DLPDU data packet

including PID and Len field in octets
State Unsigned8 0x00: Boot-up

0x04: Stopped
0x05: Operational
0x7F: PreOperational

OxFA: System-error
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5.4 ISO/IEC 8802-3 DLPDU communication inside Type 22 RTFL

5.4.1 Overview

Communication of devices with engineering tools and the possibility of integrated web servers
in some devices, require TCP/IP communication in addition to Type 22 RTFL communication

on the same interface. For this purposes it is possible to transfer all types of ISO/IEC 8802-3
DLPDUs over Type 22.

5.4.2 Send frame request

The send frame request encoding is specified in Table 75.

Table 75 — Send frame request

Frame part Data field Data type 6/ \e@eskﬁ \

MSC-MTP message | MSC service type UINT8 0x20<ﬁm§\;s\s\e\\w&>
data

MSC sgrvice data SEF Frame Unsigned8[N] ins th omplet SElé/frame starting
h fie e C and ending with
\EQ et FES

5.5 |Management encoding
5.5.1 DLL management services
The gervices listed below are direg

corregponding services specified
IEC 6{1158-4-22:2010.

e FAL protocol machines fo the
8-3-22:2010 and encode( in

e Al-Network verificati
e ALU-RTFL configura
. AL-DeIayMeéz%
o Al-DelayMeasu(e
o AL-PCS config

o AL-MIl rea

o AlU-M
o ALU-RT

o Al-syncsstar

o Al-sync’stop

5.5.2 Application layer management

The application layer management request encoding is specified in Table 76.

Table 76 — Application layer management request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type UINT8 0x01: Application Layer management
data
ALMT Command Unsigned8 0x01: Init

0x02: Reset node

0x03: Reset communication

0x04: Stop remote node
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Frame part Data field Data type Value/description

0x05: Start remote node

0x7F: Enter PreOperational

6

6.1

The FAL protocol state machine structure is as defined in Figure 6. The behavior of the FAL is
descriped by three integrated protocol machines.

The three protocol machines are: FAL service protocol machine
relatignship protocol machine (ARPM), and the data link layer

FAL protocol state machines

Overview

(DMPM). The relationships among these protocol machines as welkas

among them are depicted in Figure 6.

The FSPM describes the service interface between the FAL-service user and a particular
AREP. The FSPM is common to all the AREP classes and does not have any state changes.

FAL service
req/resp primitives

Fieldbus apphcatlon\ﬂ&er\ﬁq\vg otoc I machine (FSPM)
ARPM service ARPM service
req/re(sgmtlves Q ind/cnf primitives

I|c |on re(é\ns i ote@col machine (ARPM)

ind/cnf primitives

DMPM service
ind/cnf primitives

N \{{\\Mappmg protocol machine (DMPM)

DLL service DLL service
reqg/resp primitives ind/cnf primitives

\/ Data link layer

Figure 6 — Relationships among protocol machines and adjacent layers

The FSPM is responsible for the following activities.

To accept service primitives from the FAL service user and convert them into FAL internal
primitives.

To select an appropriate ARPM state machine based on the AREP Identifier parameter
and send FAL internal primitives to the selected ARPM.

To accept FAL internal primitives from the ARPM and convert them into service primitives
for the FAL-service user.
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d) To deliver the FAL service primitives to the FAL-user based on the AREP Identifier

pa

rameter associated with the primitives.

The ARPM describes the AR and the exchange of FAL-PDUs with a remote ARPM(s). The
ARPM is responsible for the following activities.

a) To accept FAL internal primitives from the FSPM and create and send other FAL internal
primitives to either the FSPM or the DMPM, based on the AREP and primitive types.

b) To accept FAL internal primitives from the DMPM and send them to the FSPM as a form

of

The DMPM describes the mapping between the FAL and the DLL.

FAL internal primitives.

It is common to all the

AREP|
activit

a) Tg

seind them to the DLL.

b) Td
AF

6.2

The F

The F
the a
relatio

6.3

The A
protod
applic
shows

types and does not have any state changes. The DMPM is responsib
es:

accept FAL internal primitives from the ARPM, prepare D

receive DLL indication or confirmation primitives from |
RPM in a form of FAL internal primitives.

Fieldbus service protocol machine (FSPM)

SPM basically is a mapping prote
pbplication relationship protocol m
ns as well as to forward confirmgtions and Ses to the user.

or the fol

€9

SPM state machines co-ordinate the underlyi taj ine ed for process
the various services and application relations.

that service and appli

ice procedures execution. For Type 2
x appllcatlon relation and maintaining of

. Fig

a t{/m:t\
ﬁé@«gWayer service protocol machine (FSPM)

Application layer state
machine (ALSM)

owing

, and

to the

ing of

ice to
cation

22 AL-
each
ure 7

6.4

\ 4

Data link layer mapping protocol machine (DMPM)

Figure 7 — ALSM protocol machine

DLL mapping protocol machine

The DLL mapping protocol machine (DMPM) connects the application relationship state
machines and layer 2. DMPM provides the coordination of the state machine concerning the
configuration of the data link layer usage. The functions are mapped by the DMPM to the DLL
services of layer 2. The DMPM generates the necessary layer 2 parameters of the service,
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receives the confirmations and indications from layer 2 and passes them to the appropriate
DMPM-user.

7 AP-context state machine

There is no AP-Context state machine defined for this protocol.

NOTE The AP Context state machine is part of the IEC 61158-6 model.

8 FAL service protocol machine (FSPM)

The FISPM provides the interface to the FAL user. The FSPM operates i e with
events$ defined by the receipt of service primitives.

The Tlype 22 services and its primitives defined in IEC 61158-5- vered
to seryices of the ALSM or to the FAL-user.

9 Application layer state machine (ALSM)

9.1 Description

ALSM| is responsible for the coordin . The
execufion of AL-services by AL-users of the
applicption layer state machine. The resixictions 9.5. State changes are mainly
caused by the sequence of AL-initializ4 pe 22

to the state Initialization occurs| The

Initialization state defines qunication relationship between the participating
devicgs in u@g p . itialization of DLL the machine enterg the
ResetApplication \state g injtiah=z gll application dependent ASEs according [to its

configluration.

Succegssful icati alization ends in an automatic transition to the | state
ResetCom . ation layer communication channels are initialized accprding

fi Successful communication initialization results in the
mechanism and an automatic transition into the | state
PreOperational

No difect communication between participating devices on application layer is possible [within
the states/nitialization, ResetApplication and ResetCommunication.

The PreOperational state is entered if the settings of the communication system (i.e. message
channel MSC, cyclic data channel CDC) have been done. Heartbeat mechanisms for
application layer monitoring of devices is activated. All participating devices can use the
message channel and the appropriate SDO protocols to exchange application specific
initializations and parameters. No process data communication is possible in this state.

All further state transitions are directly related to and initiated by the indication of an
application layer management service primitive with an appropriate application layer
command as specified in 5.5.2.

All possible state changes are depicted in Figure 8. State changes are normally requested by
a dedicated Type 22 device depending on the configuration of the communication system and
application. Because of the multi-master capability of Type 22 communication systems no
classic master role is available. One dedicated device requests the application layer
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management service with an appropriate command which results in an indication in the
controlled device. The application layer management service is an unconfirmed service. The
originating device has to monitor the effect of the application layer command using other Type
22 mechanisms (for example heartbeat messages).

The Operational state allows process data communication. Switching a device into Stopped
state stops the communication altogether (except heartbeat, if active).

ALSM is specified in Figure 8. All depicted states of the ALSM shall be supported.

Initialization
HHHaHA3HOR

T1
v /\ (\
Reset
Application <\
N
T2 < \\
\ 4 C \/
T15 Reset
Communication /(7 N A12
A A /\ C)A
<\ K{\\ ( J\V? T13
T1§\

T3
\4
PreOperati

A\ 4

al Stopped
X T
WF\\ \Q‘) T7 1 T8
y

LS

\/@}M — ALSM diagram
The Ipcal mgna enk-se are related to the transitions in the ALSM, as specified in
Table|77.
T

— State transitions and management services

|
State trM)n Local management service

T1 Start application
T2 Start communication
T3 Enable heartbeat communication

Enable SDO communication

T4 Enable PDO communication
T5 Disable PDO communication
T6 Disable heartbeat communication

Disable SDO communication

T7 Enable SDO communication
Enable PDO communication

T8 Disable SDO communication
Disable PDO communication

T9 Disable heartbeat communication

T10 Enable SDO communication
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State transition Local management service
T11 Disable SDO communication
T12 Disable heartbeat communication

Restart application

T13 Disable heartbeat communication
Disable PDO communication
Disable SDO communication
Restart application

T14 Disable heartbeat communication
Disable SDO communication
Disable PDO communication

T15 Disable heartbeat communication
Disable SDO communication
Restart application g

9.2.1 Initialization (INIT)

9.2 |States

The Ipitialization state defines the root of the communj ati i n the
participating devices in application layer. The i i ed in
IEC 6]1158-3-22:2010 and IEC 61158-4-22:2010 tak a RD
can bg¢ executed during this state. After_initializa cation
state.

9.2.2 ResetApplication (ResAP)

Initialization of all applicatign depende tA%cc dingfo device configuration take place.

9.2.3 ResetComm

The gpplication layer icati cation
configiuration. @ ication ihittalization results in the activation of the hedrtbeat
mechanism and awvau » ansition i

9.2.4

In the| PreOperational state is not
allowdd. y Y Of cation
objects

The npde may be-swijtched into the operational state directly by sending an applicatior| layer
manaTement request with command Start Remote Node.

9.2.5 Operational (OP)

In the Operational state all communication objects are active. Transitioning to Operational
creates and enables all PDOs. The configuration of PDOs is executed according to the
parameters described in the object dictionary. Object dictionary access via SDO is possible.

9.2.6 Stopped (ST)

By switching a device into the Stopped state it is forced to stop the communication altogether
(except heartbeat, if active). This state can be used to achieve certain application behavior.
The definition of this behavior falls out of the scope of this standard.
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9.3 Primitive definitions

9.3.1 FAL primitives

The Type 22 services and its primitives defined in IEC 61158-5-22:2010 are directly delivered
to the DMPM or the FSPM by the ALSM except for the application layer management service.
Restrictions are stated depending on the state as specified in 9.5.

9.3.2 Primitives exchanged between DLL and ALSM

Table 78 shows the service primitives including their associated parameters issued by the
ALSM and received by the DL.

Table 78 — Primitives issued by ALSM to DLL

Primitive name

. N\
Associated parameters (¥\u ctio}}s\ \

Appligation layer management.req Address Refer to ice\definitiog in
IEC 61158-5-22;201
Command
Table|[79 shows the service primitives including their assousiated, parameters issued by the

DLL r¢ceived by the ALSM.

Table 79 -

Primhitivesds SM

by DLbo

Primitive name

Functions

Assog;ted p&{kte\ters

Appligation layer management.ind Commiand }efer to service definition in
(\ EC 61158-5-22:2010
m/
9.3.3 Primitives ex n d ALSM
Table|80 show@ se ding their associated parameters issued by the
application and reegj
bhle 80 mitives issued by FSPM to ALSM
Pr| |t|ve¥r% \ Associated parameters Functions
Appligation la ementyreq Address Refer to service definition in
IEC 61158-5-22:2010
Command

Table

84 shows the service pr|m|t|ves including their associated parameters issued ll)y the

ALS'\II IU\JUIVUU Uy lIIU dppllbdllull

Table 81 —

Primitives issued by ALSM to FSPM

Primitive name

Associated parameters Functions

Start application

Start of application

Start communication

Start of communication

Enable heartbeat communication

Heartbeat mechanism is activated

Enable SDO communication

SDO is activated

Enable PDO communication

PDO is activated

Disable heartbeat communication

Heartbeat mechanism is deactivated

Disable PDO communication

PDO is deactivated
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Primitive name Associated parameters Functions
Disable SDO communication — SDO is deactivated
Restart application — Restart of application

9.4  State table

Table 82 contains the complete description of the ALSM state machine.

Table 82 — ALSM state table

# Current Event Next st:«Jte
state /ICondition
=> Action aN
1 INIT Initialization { \ [ResAP\
2 ResAP Reset application \ \ es

3 ResCO Reset communication \ \I}r)eOP
=> Heartbeat.req(PreOP) (\ \

4 PreOP ALMT.ind(StartRemoteNode) O\ N |op
=> Enable PDO /\

5 PreOP ALMT.ind(StopRemoteNode) ST
=> Disable SDO

6 PreOP ALMT.ind(ResetNodg) ResAP
=> Disable heartbeat

=> Disable SDO

=> Restart applicatio

7 PreOP ALMT. md(ResetCom un| \\/ ResCO
=> D| able he
able
s | |op f[L\\ST m\aKEgterPQ\X\ IStat PreOP

9 .ind(@topRehd NW ST
isable §DQ.
akle.R

10 setCo unication) ResCO

~N
111 4O ALM'KNind(ResetNode) ResAP
> Disable heartbeat
=>"Disable PDO

> Disable SDO
> Restart application

12 ST ALMT.ind(EnterPreOperationalState) PreOP
=> Enable SDO

13 ST ALMT.ind(StartRemoteNode) oP
=> Enable SDO
=> Enable PDO

14 ST ALMT.ind(ResetCommunication) ResCO
=> Disable heartbeat

15 ST ALMT.ind(ResetNode) ResAP

=> Disable heartbeat
=> Restart application

9.5 AlL-service forwarding depending on AL-state

Table 83 shows the relation between application layer states and forwarded communication
services. Services listed shall only be forwarded if the devices involved in the communication
are in the indicated application layer states.
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Application layer state
AL-service INIT ResAP ResCO PreOP OoP ST
SDO — — — X X —
Process data write — — — — X —
EMCY X X X X X X
Heartbeat — — — X X X
Send frame — — X X X
ALFNeiwork verification X — — — — —
AL}RTFL configuration X — — — — —
AL}DelayMeasurement — X X N ) X(\ X
ALlPCS configuration — X X x N\ X>
ALIRTFN scan network read X X X (X AKX X
AL}sync start — X X \(\ \ X
Application layer —
mgnagement /\
10 DLL mapping protocol machine\(DM
10.1 |Overview
The QMPM maps the ARP Us to
DLSDUs) and DL servicg Us to
APDUS).
10.2 Primitives$c
Table|84 shows the by the
ALSM|and receive
/?N'Q\i\ivemm \ Associated parameters Functions
Initiale SDO-expedite \/ Address Refer to service definition in
downjoad.req IEC 61158-5-22:2010
JobID
Index
Sub-Index
Data
Initiate SDO expedited Address Refer to service definition in
download.rsp(+) IEC 61158-5-22:2010
JobID
Initiate SDO normal download.req Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Index
Sub-Index
Size
Initiate SDO normal Address Refer to service definition in
download.rsp(+) JobID IEC 61158-5-22:2010
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Primitive name

Associated parameters

Functions

address

Destination device IP
address

Emergency error code

Error register object

SDO download.req Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Data
SDO download.rsp(+) Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Initiate SDO expedited upload.req Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Index
Sub-Index
Initiale SDO expedited Address Refer to service ition_in
logd. + IEC 61158-5-222010
upload.rsp(+) JobID
Data
Initiale SDO normal upload.req Address
JobID
Index
Sub-Index /
Initiafe SDO normal upload.rsp(+) Address \/ efgrto s vice}/efinition in
E 158-5322:2010
Jobl
Size
SDO |upload.req Addre Refer to service definition in
C 61158-5-22:2010
JobID (M\c
SDO fupload.rsp(+) Address \) Refer to service definition in
IEC 61158-5-22:2010
Jo
[\/\ DQ\
SDO jabort.req Q dre \/ Refer to service definition in
IEC 61158-5-22:2010
Johl
/\ Abort)code
Procgss data write.reg }D6 number Refer to service definition in
IEC 61158-5-22:2010
Emergencyxeq N Destination device Refer to service definition in

IEC 61158-5-22:2010

Manufacturer specific
error code

Error register
Time stamp
Length

Extended manufacturer
information

Heartbeat.req Status Refer to service definition in
IEC 61158-5-22:2010
Send frame.req SEF frame Refer to service definition in

IEC 61158-5-22:2010

AL-Network verification.req

Refer to service definition in
IEC 61158-5-22:2010
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Primitive name

Associated parameters

Functions

AL-RTFL configuration.req

Predecessor MAC
Successor MAC
Successor MAC altern.
Device address
MSCShortMsgSize
Number of frames
Cycle time

RTF timeout

Refer to service definition in
IEC 61158-5-22:2010

Master clock DA

IP configuration

AL-DglayMeasurement start.req

Repeat count

Refer to servi e |n|t|o
IEC 61158-52

AL-DglayMeasurement read.req

Refer te/service efl itio
IEC 611§8-5-2

AL-PCS configuration.req

Clock configuration

Réfer t vicg~definiti
,-LEQ 1586522

AL-M]I read.req

Address of register (

eferNo s ice de 'nition in
I C 641988-5-

AL-MJI write.req

Address. of regis ] f o servigce definition in
(\ IE 5 -5¢22:2010
Data

AL-sync start.req

Sync ID

serwce definition in
IEC 61158-5-22:2010

AL-sync stop.req

=N

/l%efer to service definition in
IEC 61158-5-22:2010

Table|85 shows the servi
DMPM and recej bythe A

Table

imitives\including their associated parameters issued

ives issued by DMPM to ALSM

by the

\A'séociated parameters

Functions

Py

Data

Initia Address Refer to service definition in
down IEC 61158-5-22:2010
JobID
Index
Sub-Index
Data
|nitia e SDO nvpnrﬁfnd Address Refer to service definition in
download.cnf IEC 61158-5-22:2010
JobID
Initiate SDO normal download.ind Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Index
Sub-Index
Size
Initiate SDO normal download.cnf Address Refer to service definition in
IEC 61158-5-22:2010
JobID
SDO download.ind Address Refer to service definition in
JobID IEC 61158-5-22:2010
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Primitive name Associated parameters Functions
SDO download.cnf Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Initiate SDO expedited upload.ind Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Index
Sub-Index
Initiate SDO expedited upload.cnf Address Refer to service definition in
IEC 61158-5-22:2010
JobID
Data /\
Initiale SDO normal upload.ind Address Refer to service ition_in
IEC 61158-5-242010
JobID
Index
Sub-Index
Initiale SDO normal upload.cnf Address
JobID
Size /
SDO upload.ind Address \/ eféx to srvice definition in
E 158-5322:2010
Jole/\
SDO [upload.cnf Addres Wervice definition in
IEC 58-5-22:2010
JobID
Data (\
SDO @bort.ind \) Refer to service definition in
IEC 61158-5-22:2010
[\/\ Abyyt chde
Procgss data writ@ Qn W Refer to service definition in
IEC 61158-5-22:2010
Emergency.ind es '%n device Refer to service definition in
address IEC 61158-5-22:2010
Destination device IP
address
Emergency error code
Error register object
Manufacturer specific
error code
Error register
Time stamp
Length
Extended manufacturer
information
Heartbeat.ind Status Refer to service definition in
IEC 61158-5-22:2010
Send frame.ind SEF frame Refer to service definition in
IEC 61158-5-22:2010
AL-Network verification.cnf(+) Identification data list Refer to service definition in
IEC 61158-5-22:2010
AL-Network verification.cnf(-) — Refer to service definition in
IEC 61158-5-22:2010
AL-RTFL configuration.cnf(+) Configuration summary Refer to service definition in

IEC 61158-5-22:2010
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Primitive name Associated parameters Functions
AL-RTFL configuration.cnf(-) — Refer to service definition in
IEC 61158-5-22:2010
AL- DelayMeasurement read.cnf Delay Refer to service definition in
IEC 61158-5-22:2010
AL-MII read.cnf(+) Data Refer to service definition in
IEC 61158-5-22:2010
AL-MII read.cnf(-) — Refer to service definition in
IEC 61158-5-22:2010
AL-RTFN connection IP address Refer to service definition in
establishment.cnf(+) IEC 61158-5-22:2010
AL-R[FN connection Error code Refer to service def| ition 1
establishment.cnf(-) IEC 61158-5-22: 2
AL-sync start.cnf(+) Sync ID Refer to servi
) IEC 61158-5422:
Start time
Cycle time
AL-sync start.cnf(-) — d\ﬂnltl nin
611 ~6-2
10.3 |Primitives exchanged between DLL and DMPM \>
Table|86 shows the service primitives | ir ss@t parameters issued by the
DMPM and received by the DLL.
Table 86 — Pri isswechby BMPM to DLL
Primitive name < ﬂ&&l\ued\bﬁ@)ﬂe‘t\el} Functions
CDC end.req \ Pl \) Refer to service definition in
IEC 61158-3-22:2010
Da
MSC [send.req Q ta Refer to service definition in
) IEC 61158-3-22:2010
tmatigh DA
(\ Destifation IP
MSC |send.rsp, Error code Refer to service definition in
IEC 61158-3-22:2010
MSC [serd atlca eq\ Data Refer to service definition in
IEC 61158-3-22:2010
MSC [read.req N — Refer to service definition in
IEC 61158-3-22:2010
DL-Nptwork-verification.req — Refer to service definition in
IEC 61158-3-22:2010
DL-RTFL configuration.req Predecessor MAC Refer to service definition in

Successor MAC
Successor MAC altern.
Device Address
MSCShortMsgSize
Number of frames
Cycle time

RTF timeout

Master clock DA

IP configuration

IEC 61158-3-22:2010

DL-Read configuration data.req

Refer to service definition in
IEC 61158-3-22:2010
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Primitive name

Associated parameters

Functions

DL-DelayMeasurement start.req

Repeat counter

Refer to service definition in
IEC 61158-3-22:2010

DL-DelayMeasurement read.req

Refer to service definition in
IEC 61158-3-22:2010

DL-PCS configuration.req

Clock configuration

Refer to service definition in
IEC 61158-3-22:2010

DL-MII read.req

Address of register

Refer to service definition in
IEC 61158-3-22:2010

DL-MII write.req

Address of register

Refer to service definition in
IEC 61158-3-22:2010

Udld
DL-R|TEN scan network read.req — Refer to service %&ition in
IEC 61158-3-22:201 .
DL-RJ'FN connection Command Refer to servji€e gefipitionin
establishment.req PID IEC 61158-3-22:201 v
UseUDP
DL-R|TFN connection release.req Command in
PID
UseUDP
DL-Sync master configuration.req Sync ID ice definition in
Startdime
Cycle time
DL-Sync start.req Sync |

C 61158-3-22:2010

ﬁefer to service definition in

DL-Sync start.cnf

A\

Refer to service definition in
IEC 61158-3-22:2010

DL-S

nc stop.rer K

Refer to service definition in
IEC 61158-3-22:2010

Table|87 shows
DLL and recgiv

Na e 87 — Primitives issued by DLL to DMPM

by the

Primitive narhs Associated parameters Functions
CDC kend.ind PID Refer to service definition in
IEC 61158-3-22:2010
Data
MSC send.ind Data Refer to service definition in
L IEC 61158-3-22:2010
Destination DA
Destination IP
MSC send.cnf Error code Refer to service definition in
IEC 61158-3-22:2010
MSC send broadcast.ind Data Refer to service definition in
IEC 61158-3-22:2010
MSC read.cnf Data Refer to service definition in
IEC 61158-3-22:2010
Error code
DL-Network verification.cnf Identification data list Refer to service definition in
IEC 61158-3-22:2010
DL-RTFL configuration service.cnf Configuration summary Refer to service definition in
IEC 61158-3-22:2010
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Primitive name

Associated parameters Functions

DL-Read configuration data.cnf

Predecessor MAC
Successor MAC

Refer to service definition in
IEC 61158-3-22:2010
Successor MAC altern.
Device Address
MSCShortMsgSize

Number of Type 22 DLPDUs
Cycle time

RTF timeout

Master clock DA

IP configuration

A
Refer to ice definitien”in
IEC 611758-3x22.201

DL-DglayMeasurement read.cnf Delay

DL-MJIl read.cnf Data Refer toservice defipitiomnin
IE§ 6115 2201

DL-RJTFN scan network read.cnf Identification data list R to vice definition in

5833-22:20

SR

DL-R|TFN connection Error code efe servige definition in
establlishment.cnf IE€61158:3,22:2010
IP address A\ ﬁ
10.4 |ALSM to DLL mapping
The mapping of AL-services to DL serVices is_specified irNTable 88.
le 8 mapping

N
A{LW \ — DLL service

Initiate SDQ(éxpegited downidad | MSC send, MSC read

Initiate SDO MrPe/I\Md A > MSC send, MSC read

SDO downlo MSC send, MSC read

Initiate S)DQe\Qe&n\eNm}sK MSC send, MSC read

Initiate SDO n lhad MSC send, MSC read

éQ pré ) sen rea

s@hﬂ@q N\ \ MSC send, MSC read
SDo\abqt\ \\/ MSC send, MSC read

Process daw > CDC send, MSC send, MSC read
Enrergency MSC send, MSC send broadcast, MSC read
Hearthaat cnCc anrl’ MSC cnnrl‘ MSC read

SEF send frame

MSC send, MSC read

AL-Network verification

DL-Network verification

AL-RTFL configuration

DL-Device configuration

AL-DelayMeasurement start

DL-DelayMeasurement start

AL-DelayMeasurement read

DL-DelayMeasurement read

AL-PCS configuration

DL-PCS configuration

AL-MII read

DL-MII read

AL-MII write

DL-MII write

AL-RTFN scan network read

DL-RTFN scan network read

Application layer management

MSC send, MSC read

AL-sync start

DL-Sync start
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AL service

DLL service

AL-sync stop

DL-Sync stop

23
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

RESEA’UX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DE BUS DE TERRAIN -

Partie 6-22: Spécification de protocoles de la couche application —
Eléments de Type 22

AVANT-PROPOS
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6) sont en possession de la derniére édition de cette publicatign.

7) imputée a la CEIl, a ses administrateurs, employés, auxiliajres ou

exts particuliers et les membres de ses comités d'études et des Qomités
préjddice causé en cas de dommages corporels et matériels, ou de tout autre
ce soit, directe ou indirecte, ou pour supporter les colts (y compris Ies frais
écoulant de la publication ou de I'utilisation de cette Publication de la CEJl ou de

8) L'atfention esti attirée sur les références normatives citées dans cette publication. L'utilisation de publications
réfdrencéesest obligatdire pour une application correcte de la présente publication.

9) L’atfention”est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvgnt faire
I'objet\de droits de propriété intellectuelle ou de droits analogues. La CEl ne saurait étre tende pour
responsable de ne pas avoir identifieé de tels droits de propriété et de ne pas avoir signalé leur existence.

NOTE 1 Certains types de protocoles associés font I'objet d'une utilisation restreinte par les détenteurs de leurs
droits de propriété intellectuelle. Dans tous les cas, I'engagement de renonciation partielle aux droits de propriété
intellectuelle, pris par les détenteurs de ces droits, autorise I'utilisation d'un Type de protocole de couche Liaison
de données particulier avec des protocoles de couche physique et de couche application dans les combinaisons de
Types explicitement spécifiées dans les parties relatives aux profils. L'utilisation des divers types de protocoles
dans d'autres combinaisons peut nécessiter |'autorisation de leurs détenteurs de droits de propriété intellectuelle
respectifs.

La Norme internationale CEl 61158-6-22 a été établie par le sous-comité 65C: Réseaux de
communication industriels, du comité d'études 65 de la CEIl: Mesure, commande et
automation dans les processus industriels.

Cette norme annule et remplace la norme CEI/PAS 61158-6-22 publiée en 2009. Cette
premiére édition constitue une révision technique.
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La présente version bilingue (2012-07) correspond a la version anglaise monolingue publiée

en 2010-08.

Le texte anglais de cette norme est issu des documents 65C/607/FDIS et 65C/621/RVD.

Le rapport de vote 65C/621/RVD donne toute information sur le vote ayant abouti a

I'approbation de cette norme.

La version frangaise de cette norme n’a pas été soumise au vote.

Cette

Une lipte de toutes les parties de la série CEI 61158, publiée sous le titfre gé
commijunication industriels — Spécifications de bus de terrain, est disponi
la CEI.

Le comité a décidé que le contenu de cette publication ne
stabilité indiquée sur le site web de la CEIl sous "http://
relatives a la publication recherchée. A cette date, la pubtisa

* reg¢onduite,

* supprimée,
* remplacée par une édition réviséeg ou
* anendée.

NOTE 2 La révision de la présente norme sera syn%onis e av
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la date de
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INTRODUCTION

La présente partie de la norme CEI 61158 s'inscrit dans une série créée pour faciliter
I'interconnexion des composants de systémes d'automatisation. Elle renvoie aux autres
normes de lI'ensemble défini par le modéle de référence de bus de terrain "a trois couches"
décrit dans la norme IEC/TR 61158-1.

Le protocole d'application fournit le service d'application au moyen des services disponibles
au niveau de la couche Liaison de données ou de la couche immédiatement inférieure. Le
principal objectif de la présente norme est de définir un ensemble de regles de
communication, exprimées en termes de procédures que doivent suivre les entités
d'applfcation (AE) homologues au moment de Ta communicafion. —Ces régles de
commjunication visent a fournir une base saine pour le développement, da s buts

. comme un guide pour les réalisateurs et les concepteurs;
. pour une utilisation dans les essais et achats d'équipements

. comme partie intégrante d'un accord pour
I'envirpnnement de systémes ouverts;

systémes | dans

. ¢ ations a temps critiques au
sein de l'interconnexion des systémes/Oouvert

La la communication et
I'inter e\ autres dispositifs d'automatigation.
L'utili% 3 sres normes positionnées dans les
modeles de référence de YOS in permet a n'importe quelle combinaidon de

systémes autrement inco

9,
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RESEA’UX DE COMMUNICATION INDUSTRIELS -
SPECIFICATIONS DE BUS DE TERRAIN -

Partie 6-22: Spécification de protocoles de la couche application —
Eléments de Type 22

1 Domaine d'application

1.1 Généralités

La Cduche application de bus de terrain (FAL') procure aux prograh ilisateur un
moye dacces a Ienwronnement de commumcatlon des bus de t ram. {. € a FAL

La prégsente norme fournit des éléments communs pour le ritique
ou ngn entre des programmes d'application dans u htériel
d'autgmatisation propres aux bus de terrain de Typ temps
critique" signale I'existence d'une fenétre temporelle d isation
: g_certitude défini. Lal non-
réalis i un risque de défaillance
des a i nt, les
install
vateur
externe, n, en
termes:
a) d puche
puche

e les entités d'application en communication, et

exte d'application définissant le comportement de sgrvice

aits derelations entre applications définissant le comportemgnt de

CENG1158-5-22:2010, et
b) définir le comportement visible de I'extérieur associé a leur transfert.

La présente norme spécifie le protocole de la couche application de bus de terrain de la

la représentation filaire des primitives de service définies dans la porme

CEl,

en conformité avec le modele de référence de base OSI (ISO/CEI 7498) et avec la structure

de la couche application OSI (ISO/CEI 9545).

Les services et protocoles de couche FAL sont fournis par des entités AE de couche FAL

contenues dans les processus d'application. Une entité AE de couche FAL se compose

d'un

ensemble d'éléments de service d'application (ASE2) orientés objet et d'une entité de gestion

1 FAL = Fieldbus Application Layer
2 ASE = Application Service Elements
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de couche (LME3) qui geére l'entité AE. Les éléments ASE délivrent des services de
communication agissant sur un ensemble de classes d'objets de processus
d'application (APO#4) associées. L'un des éléments ASE de couche FAL est un élément ASE
de gestion qui fournit un ensemble commun de services destinés a la gestion des instances
des classes de couche FAL.

Quoique ces services spécifient, du point de vue des applications, les modalités d'émission et
de remise des demandes et des réponses, ils ne comprennent pas de spécification du
traitement que doivent en faire les applications demandeuse et répondeuse. En d'autres
termes, les aspects comportementaux des applications ne sont pas définis; seule une
définition des demandes et réponses que ces apphcatlons peuvent envoyer/recevow est
établie—C 3 arge =Yl ,
dans la normallsatlon du comportement de ces objets Outre ces service ME horme
définif é but de

commjande de certains aspects de son fonctionnement.

1.2 |Spécifications

La présente norme a pour objectif principal de spécifier |4 - \ gorteme¢nt du
protoqole de couche application qui véhicule les services dans
la norine IEC 61158-5-22:2010.

Un objectif secondaire consiste a fournir des les de
commjunication industriels antérieurs. £e ¢ bcoles
normglisés dans les sous-parties de &

1.3 |Conformité

La pré¢sente norme ne définj i & ni de produits particuliers, pa$ plus
qu'elle ne limite les misé tite couche application dans les sysfémes
d'autgmatisation industxjels

Il n'ediste pas n Yo (U) a la norme de définition de service de cpuche
applicption. Enr ité est Obtenue par le biais de la mise en ceuvre dg cette

spécif

2 Rpg
Les doc ] férence suivants sont indispensables pour l'application du pfésent
document. arences datées, seule I'édition citée s'applique. Pour les réfénences

non datées, la~derniexe édition du document de référence s'applique (y compris les éveptuels
amendements).

CEl 60559, Arifhmn'fiqun hinaire en \/irguln flottante VaYallld chh:‘\mnc a mir\rnprnr‘necnurc

IEC 61158-3-22:20105, Industrial communication networks — Fieldbus specifications — Part 3-
22: Data-link layer service definition — Type 22 elements (disponible uniquement en anglais)6

LME = Layer Management Entity,
APQO = Application Process Object
A publier..

D g A~ W

Les publications monolingues des séries IEC 61158 et IEC 61784 sont actuellement en cours de traduction.
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EIC 61158-4-22:2010, Industrial communication networks — Fieldbus specifications — Part 4-
22: Data-link layer protocol specification — Type 22 elements (disponible uniquement en
anglais)

IEC 61158-5-22:2010, Industrial communication networks — Fieldbus specifications — Part 5-
22: Application layer service definition - Type 22 elements (disponible uniquement en anglais)

ISO/CEI 7498-1, Technologies de l'information — Interconnexion de systémes ouverts (OSl) —
Modele de référence de base: Le modele de base

ISO/IEC 8802-3, Information technology — Telecommunications and information exchange
betwegen systems — Local and metropolitan area networks — Specific requt ents = $art 3:
Carrigr sense multiple access with collision detection (CSMA/CD) ethod and
physigal layer specifications

ISO/CEI 8822, Technologies de l'information — Interconnexion ,de \systers suverts (OSI)—
Définifion du service de présentation

ISO/CEI 8824-1, Technologies de l'information — Notationde ro un
(ASN.|1) : Spécification de la notation de base

ISO/CEI 9545, Technologies de [l'information —
Structure de la couche application

DSI) —

ISO/CEI 10731, Technologies de [l'information ~ . 0SI)-
Modele de Référence de Base — Conv

Pour |es besoins du
appljquent:

tions,

inyocation d'entités d'application

f) invocatiomde processus dapptication
g) transaction d'applications

h) systéme ouvert réel

i) syntaxe de transfert

3.1.2 Termes relatifs a la norme ISO/CEI 8822
a) syntaxe abstraite
b) contexte de présentation

3.1.3 Termes relatifs a la norme ISO/CEI 9545
a) association d'applications
b) contexte d'application
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c) nom de contexte d'application

d) invocation d'entité d'application

e) type d'entité d'application

f) invocation de processus d'application
g) type de processus d'application

h) élément de service d'application

i) élément de service de contrdle d'application

3.1.4 Termes relatifs a la norme ISO/CEI 8824-1
a) identificateur d'objet
b) tyge

3.2 |Définitions relatives a la couche application de bus de te

3.21
donng¢es acycliques
données transférées de temps a autre a des fins précises

3.2.2
bit

unité gd'information consistant en un 1 qu un 0. | ide petite unité de donnépes qui
puiss¢ étre transmise

3.2.3
cellul
synonEme de segment DL | communication RTFL

3.2.4
canal
chemi

3.2.5
client
objet ¢ aufre serveur (en envoyant un message) pour réaliser une
tache

3.2.6

cycle
périod ns de
a des

ent-d'Uhe cow

lance unication cyclique dans laquelle des données sont transmises v
canaLF CDC et MSC

3.2.7
connexion
liaison logique entre deux objets d’application

3.2.8
durée de cycle
durée d'un cycle de communication

3.29
cyclique
se dit des événements qui se reproduisent de maniere réguliére et répétitive
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3.2.10
communication cyclique
échange périodique de télégrammes

3.2.11
données cycliques
données transférées de maniere réguliére et répétitive a des fins précises

3.2.12
canal de données cycliques
CDC (Cyclic Data Channel)

partied'ume oo de piusieurs tranes qui eStTESETVEE auxX doTees Cychques

3.2.13
donnges
terme|générique utilisé pour désigner toute information transmise vi bts dexterra

3.2.14
appareil
entité|physique connectée au bus de terrain

3.2.149
erreur
divergence entre une valeur ou conditio o4 mesurée et la valdur ou
condition spécifiée ou théoriquement cogrecte

3.2.16
code Hd'erreur
numeéro d'identification d'¢

3.2.17

passgqrelle
appareil jouant | e dé iai ehtre différents protocoles

3.2.18
index
position d'un{obje

3.2.1¢
communic 2
commjunica n appareil RTFL et un appareil RTFN ou entre un appareil RTFL et un
autre pppareil RTFidans différentes cellules liées par un réseau RTFN

3.2.2
interface

frontiere commune entre deux unités fonctionnelles, définie par des caractéristiques
fonctionnelles, des caractéristiques de signal ou d'autres caractéristiques adaptées

3.2.21
communication intra-cellules
communication entre un appareil RTFL et un autre appareil RTFL dans la méme cellule

3.2.22

voie logique double

suite d'appareils comprenant I'appareil racine, ainsi que I'ensemble des appareils ordinaires
traitant la trame de communication dans les deux sens


https://iecnorm.com/api/?name=68c2877a87d8928c0ebc59af8cdf77dc

-102 - 61158-6-22 © CEl

3.2.23
parameétres de mapping

:2010

ensemble de valeurs définissant la correspondance entre les objets d’application et les objets

de données de processus

3.2.24
horloge maitresse
base de temps globale aux fins du mécanisme PCS

3.2.25
message
suite S ;

3.2.26
canallde message

MSC (Message Channel)

partie|d'une ou de plusieurs trames qui est réservée aux donnég

3.2.27
réseap

d'éventuels répéteurs, ponts, routeurs et passerelle

3.2.28
appareil ordinaire
OD (Qrdinary Device)

esclaye dans le systéme de communication qui
pour l|échange de données,cycliques &t a ues\ave

la méme voie logique double

e\le modeéle de communication
d'autres appareils OD résidan

3.2.2

synchronisationtem
PCS (Precise
mécafisme de sync

tempsg| globale

3.2.3

3.2.3
objet [de’dohnées de processus

avec

RTFL
dans

se de

hs de

objet de.données dédié, congu pour étre transféré de maniére cyclique ou acyclique

a des

fins de traitement

3.2.32
protocole

convention a I'égard des formats de données, des suites chronologiques et de la correction

d'erreurs dans le cadre de I'échange de données des systémes de communication

3.2.33
appareil racine
RD (Root Device)

mafitre dans le systéme de communication qui organise, lance et contrble I'échange de

données cycliques et acycliques RTFL sur une voie logique double
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3.2.34
ligne de trame temps réel

RTFL
modél

(Real Time Frame Line)
e de communication applicable aux voies logiques doubles

3.2.35
réseau de trame temps réel

RTFN (Real Time Frame Network)

modéle de communication applicable aux réseaux commutés

3.2.36

duréertotatedu—cycte

temps| requis par une unité DLPDU pour opérer une transmission entre pareihb,RD et le
dernigdr appareil OD dans les deux sens de communication

3.2.37

sous-index

sous-position d'un élément d'un objet dans le dictionnaire d'qbj

3.2.38

signal temporel

indication temporelle de I'occurrence d'un événement (gépérale signal d'interryption)
utilisép dans le cadre de la synchronisation des isaje

3.2.3

topologie

architecture de réseau physique relafive & he de

3.3
AE

Entité

AP

APDU

APO

de

AR

Relation entre applications (Application Relationship)

AREP

ASE

CDC

CL

Cnf

DA

Point de fin de relation entre applications (Application
Relationship End Point)

Elément de service d'application (Application Service Element)
CDC

Couche de communication (Communication Layer)
Confirmation

Adresse de l'appareil (Device Address) ou adresse cible


https://iecnorm.com/api/?name=68c2877a87d8928c0ebc59af8cdf77dc

- 104 — 61158-6-22 © CEI:2010

(Destination Address)

DHCP Dynamic Host Configuration Protocol

DL- Préfixe désignant la couche application (Application Layer)

DLL Couche Liaison de données (Data-link Layer)

DLPDU Unité de données de protocole de la couche Liaison de données

(Data-link Protocol Data Unit)

EDS Feuille de données électronique (Electronic Data Sheet)

EMCY, Urgence (Emergency)

FAL Couche Application de bus de terrain (Fieldbus®

FCS Séquence de contréle de trame (Frame C

ID Identification

Ind Indication

IP

IPv4

IPv6

IRQ

LME

MAC

MII

MSC-

MSC MSC

oD Appareil ordinaire (Ordinary Device)

0Ss Systéme d'exploitation (Operating System)

oSl Interconnexion de  systémes ouverts (Open  Systems
Interconnection)

PCS Synchronisation temporelle précise (Precise Clock
Synchronization)

PDO Objet de données de processus (Process data object)
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PID ID paquet (Packet ID)

PTPMSU Réseau point a multipoint planifié non confirmé
PTPNSC Réseau point a point planifié confirmé
PTPNSU Réseau point a point planifié non confirmé
PTPUTC Utilisateur point a point déclenché confirmé
RD Appareil racine (Root Device)

Req Demande (Request)

Rsp Réponse (Response)

RTF Trame temps réel (Real Time Frame)

RTFL

RTFN

RO

RW

Rx

RxPDP

SA

SDO

SEF DI_PDU tel que décrit dans la norme ISO/CEI 8802-3
StdEr standard (Standard Error)

StdIn Entrée standard (Standard Input)

StdOut Sortie standard (Standard Output)

SYNC Synchronization

TCP Transmission Control Protocol

TT Type de transmission

Tx Sens de transmission (Transmit Direction)

objet TxPDO

Objet de données de processus de transmission (Transmit
Process Data Object)
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UDP User Datagram Protocol

WO

3.4

Ecriture seule (Write Only)

Conventions

3.41 Concept général

La couche application de bus de terrain (FAL) se compose d'un ensemble d'éléments ASE
orientés objet. Chaque élément ASE est défini dans un article distinct. Chaque spécification
d'élément ASE est divisée en trois parties: ses définitions de classe, ses services et la

spéciffcation de ses proiocoles. Les deux premiers elements sont
normi CEI 61158-5-22:2010. La spécification des protocoles pour chacun des
est dgfinie dans la présente norme.

Les dgfinitions de classe définissent les attributs des classes
élément ASE. Les attributs sont accessibles a partir des insta
services ASE de gestion spécifiés dans la norme CEI 61158-
services définit les services fournis par I'élément ASE.

La

normg ISO/CEI 10731.

3.4.2 Conventions de syntaxe abstraite

Les é|éments de syntaxe de couche A
dans le Tableau 1.

présente norme emploie les conventions

Lal colonne "Partie ‘ i dment qui sera remplacé par
reproduction.

Lal colonne "Champ de. g
Lal colonne '
Lal colonne "Vate
parameétre.

CX

< Exemple de description d'éléments d'unité PDU

e des unités PDU sont ¢

conienus d4dns la

5 ASE

naque

ilise les

on de

damps la

écrits

cette

la significatipn du

Partie de/{’a\tQ}\e \\Cha\qp d\é/données Data type Valeur/Description

RSN

Les atirbt
Tableau 2.

wis—duh—eb
L'attribut "Index" décrit la position d'un objet dans le dictionnaire d'objets.
L'attribut "Sub-index" décrit un élément de I'objet.

L'attribut "Name" contient une chaine de nom correspondant a I'attribut pertinent.

dans le

L'attribut "Object type" contient le type caractéristique de chaque objet tel que spécifié

dans le Tableau 7.

L'attribut "Data type" indique le type de I'élément.

L'attribut ""M/O/C" indique si l'attribut est obligatoire (M), facultatif (O) ou dépend du

paramétrage d'autres attributs (C).
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o L'attribut "Access" décrit le droit d'accés a I'élément concerné. "RO" indique un droit
d'accés en lecture, "RW" un droit d'accés en lecture et écriture et "WO" un droit d'accés

en écriture.

e L'attribut "PDO Mapping" signale la possibilit¢é de mapper I'attribut avec I'objet TxPDO ou
RxPDO, a moins qu'il n'indique que ce paramétre ne peut étre mappé.

e L'attribut "Value range" contient la plage de valeurs d'un élément dédié ou la valeur "No"
(Non) dans le cas ou aucune plage de valeurs n'est prédéfinie.

e L'attribut "Value" contient une ou plusieurs valeurs de constante et/ou la signification du
parametre, ou la valeur "No" dans le cas ou aucune valeur n'est prédéfinie.

Tabl 2 Définiti o biet
N

Attribut Valeur A

Index /\ \

Sub-index \

AN

Object type ( \ \\ \

Data type \ \\/

Category / ) >

Access attribute f\\// A

PDO mapping ( (\ 6 ( U ‘\/

Value range \ \/

Value

4 S

4.1

Le Ty N. Le
mode liques
synch pu de
plusie entre
plusie

Dans r les
comm cellule RTFL se compose d'un appareil RD, ainsi que d'un pu de

. Le principal élément de cellule RTFL est I'appareil RD qui organise et
contrdle/les séquences de la cellule RTFL (envoi de trames temps réel cycliques, par
exemple)’Un appareil RD RTFL posséde au moins une connexion vers la cellule RTFL et
peut inclure une passerelle (GW) possédant elle-aussi une connexion vers la cellule RTFN.
Vu que chaque appareil OD dans la cellule RTFL ne peut posséder qu'une seule
connexion RTFL, Il'appareil RD incluant une GW jouera donc le rbéle de liaison entre la
cellule RTFL et la cellule RTFN. Les communications RTFN ne sont pas coordonnées comme
les communications RTFL, mais utilisées par un réseau ISO/CEI 8802-3 duplex intégral
commuté. De cette fagon, aucun déterminisme ne peut étre garanti pour le transfert de
données RTFN.

La communication des données de processus et de service est ajustée par les réseaux de
Type 22 au moyen de différents mécanismes (canaux) des modéles de communication RTFL
et RTFN. Les données cycliques peuvent étre transférées via le canal CDC. Le canal MSC
permet la communication de données acycliques supplémentaires et est également utilisé aux
fins d'échange de données de service.
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Les données de service sont généralement transférées de maniére acyclique et utilisées pour
le transfert de paramétres, de commandes de contrble, de données d'état et de diagnostic
mais aussi pour des segments de données souvent plus grands. Le transfert des données de
service est déclenché par des événements ou des utilisateurs (nature acyclique). Les
données de paramétre utilisées en particulier dans la configuration d'appareils n'ont pas de
conditions temporelles strictes, alors que les données de diagnostic peuvent avoir des
exigences de temps plus contraignantes.

Par opposition, les données de processus sont généralement soumises a un transfert
cyclique, avec des durées de cycle différentes et des exigences temps réel plus strictes.

Les cpuches At —de—Type 22 premment em charge des Services et protgrofes—divery pour
respegter ces exigences différentes. Les deux modéles de communigation ent la
méme couche FAL. Les services et protocoles sont mappés avec les i couche DL
corregpondants.

4.2 |Modéles de référence d'appareil

4.2.1 Modéle de référence d'appareil RTFL

Le Type 22 est décrit a l'aide des principes, de fa m¥é du modele |de la
normg ISO/CEI 7498-1 (OSI). Le modéle OSI S "en couches|' des
normgs de communication; différentes couches pe ve é géveloppées et modifiées de
maniégfre indépendante. La spécification du T e 2% \dé fonstionnalité de haut ¢n bas
d'un modele OSI complet. Les fonc médiaires, c'est-a-dife les

couches 3 a 6, sont consolidées soit da ; ajson de données du Type 22, soit
dans |la couche application du Type : FL de
Type 22 est illustré dans la Figure 1.



https://iecnorm.com/api/?name=68c2877a87d8928c0ebc59af8cdf77dc

61158-6-22 © CEI:2010

- 109 -

System
management
1moo oo : Application layer
CANopen + ISO/IEC | AL management
. o ' 8802-3 1| mgmt.
AL Obiject dictionary | DLPDU i entity <L-—-——-
SDO. PDO, i Interface !| (ALME)
EMCY, Heartbeat ! (SEF) |
s _© © © "
Cyclic Clock
data Message channel || synchron
channel ization
DLL
< KC unigation
RTF processor DLL configuration “H| man ent
/ N
(VAR /
— S ENANWYEN
Physical y@ < KQ
| égende /\ /\: m_/\

Frangais

ystem management

‘G‘étion de systémes

pplication I%%‘}an}@emene

Demande de gestion de la couche AL

ommunicatioM?x(a\gghwa

AN

Gestion des communications

ANopen

CANopen

bject dicpcma}y\ \

Dictionnaire d'objets

SDO, PDO, EMCY, signal de présence

\DO, POQ, EMOY\Heaytbeat >

IBQIE

N\
E\eﬁ PDU
Ihterface(S

Interface DLPDU ISO/CEI 8802-3 (SEF)

AL mgmt entity (ALME) Entité de gestion AL (ALME)
Gyclic\data channel Canal CDC
lessage channel Canal MSC

Clock synchronization

Synchronisation temporelle

RTF processor

Processeur RTF

DLL configuration

Configuration DLL

Physical layer

Couche physique

Figure 1 — Modéle de référence d'appareil RTFL

4.2.2

Le Type 22 est décrit a l'aide des principes, de la méthodologie et du modele de la
propose une approche "en couches" des
normes de communication; différentes couches peuvent étre développées et modifiées de
maniére indépendante. La spécification du Type 22 définit la fonctionnalité de haut en bas
des couches OSI intermédiaires, c'est-a-dire les

norme ISO/CEI 7498-1 (OSI).

d'un modele OSI complet. Les fonctions

Le modeéle OSI

Modéle de référence d'appareil RTFN
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couches 3 a 6, sont consolidées soit dans la couche Liaison de données du Type 22, soit
dans la couche application du Type 22. Le modéle de référence d'un appareil RTFN de
Type 22 est illustré dans la Figure 2.

System
management
Application layer

CANopen AL management
Object dictionar mgmt.
AL J y entity
SBO—PDE- {AME

EMCY, Heartbeat N

— < <

Cyclic Cloc
data Message channel synch n
channel n \

%

</

DLL UDP/IP C(; \
A/ 4 \) V
NG S
(\\(\@&Si&@e{\
Q\ \)
(\ %gla.s? \/ Frangais

Jystem manage %r(\ > Gestion de systemes

| égende

Application Iayg{}s\a age}gnt /\> Demande de gestion de la couche AL
d ommuni}aﬁgn\qan gén{ant Gestion des communications

d ANoper\ ) CANopen

d b@t%i@wak‘ \ Dictionnaire d'objets

doo, ME&C\&HMat SDO, PDO, EMCY, signal de présence
AL mgmt.enMLﬁ) Entité de gestion AL (ALME)
CQyclic'data channel Canal CDC

Messege-channet CanatMS

Clock synchronization Synchronisation temporelle

Physical layer Couche physique

Figure 2 — Modéle de référence d'appareil RTFN

4.3  Structure de la couche application
La couche application se compose des éléments suivants:

e une unité obligatoire pour le traitement des données temps réel (CeS),

e une unité facultative chargée d'activer la communication de I'unité Ethernet DLPDU
(norme ISO/CEI 8802-3),

e une entité de gestion obligatoire pour la gestion de systémes.
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La couche application utilise les services fournis par la couche DLL de Type 22 pour
transporter les données de service de couche AL.

5 Description de la syntaxe de la couche FAL

5.1 Introduction et principes de codage

La syntaxe abstraite et la syntaxe de transfert sont fusionnées dans un format fixe qui est
défini dans les articles suivants.

5.2 Encodage des types de données

5.21 Vue d’ensemble

Le fgrmat et la signification de ces données doivent étre /CO s de
commjunication pour qu'elles puissent échanger des données qui_ai S Eseau
de Type 22. La présente spécification modélise cette exigence jais b data
types.

Les rggles d'encodage définissent la représentation dg pes et la syntaxe
de transfert de la représentation. Les valeurs sont repré : 8s suites de bits. Les
suites| de bits sont transférées sous la forme de suites, d/octe es types de dopnées

numeériques, I'encodage est de style littl

Les data types et régles d'encodage doi
couche AL. Les régles d'encodage
normg ISO/CEI 8802-3. L'unité DLSDU ef{-les &t DLPDU sont des chaines d'gctets.
L'ordrg de transmission au_ sein des oct etsnd d égles d'encodage des adresse§g MAC
et de |a couche PhL.

s.pour/les services et protocoles de
spécifiées dans la

5.2.2 Syntaxe de transfe

Dans [une opti <
réordgnnée en une :

3" couches AL de Type 22, une suite de bits est
suite de bits b = b,,_4 & bg. Soit k un entier natdrel tel

que 8 convertie en k octets assemblés comme indigué au
Table ; de_l'octet portant le numéro le plus élevé sont des bitg sans
signifi

L'octe answis-en premier et I'octet k, en dernier. Par conséquent, la suite de b|ts est
transfgré ‘

b7, bg,...

Numéro d'octet 1. 2. k.

- b7 bo b15 b8 b8k-1 b8k-8

5.2.3 Encodage d'une valeur booléenne

a) L'encodage d'une valeur booléenne doit étre de type primitif. La valeur booléenne doit
étre formée d'un seul octet.

b) Si la valeur booléenne est FALSE, l'octet doit étre 0 (zéro). Si la valeur booléenne est
TRUE, I'octet doit étre Oxff.
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5.2.4 TimeOfDay
a) L'encodage d'une valeur TimeOfDay, avec et sans valeur d'indication de date, doit étre de
type primitif.
b) La valeur doit étre égale aux octets de la valeur des données, comme indiqué a la
Figure 3.
Bits 7 | 6 ‘ 5 | 4 3 ‘ 2 1 ‘ 0 Signification
Octets
1 6 6 6 & 527 226
9 223 922 921 220 219 518
S
3 215 214 213 212 o1 210 is
4 27 26 25 24 23 22
5 515 14 13 212 K 210 2N 2\ @e de jpurs
ujg le
6 2’ 26 2° 24 23 22 A BN otierrnesa
bit de seulement ayec
poids une indicatign
le plus de date
fort (7
Figure 3 — Enc leyr ‘@teo ay
5.2.5 TimeDifference

a) L'éncodage d'une valeur TimeDifferen

étre de type primitif.

b) La| valeur doit étre
Figure 4.

alenalx o

a

ala

Bts 7 /\l k \"’\\s\ ]\\4\ 3 ‘ 2 1 ‘ 0 Significatipn
Octgts
1 231 2 22 2 227 226 225 224
A\
2 223 2 9 1 20 219 218 217 216 Nombre de
3 %qé \z\i\ \% );2 11 510 29 28 millisecondes
4 27 X \F 24 23 22 21 20
5 | SN/ 0Bty 2 212 2! 210 29 28 | Nombre
6 \(\ \ZB\/ 2° 24 23 22 2! 20 ggdloel:'rqsent ajec
Bitde une indicatign
boids de date
le plus

Figure 4 — Encodage d'une valeur TimeDifference

5.2.6

Encodage de valeurs en virgule flottante

Les régles d'encodage des data types float, Float32, double et Float64 sont spécifiées dans la

norme CEl 61158-5-22:2

010.

a) L'encodage d'une valeur en virgule flottante Floating32 ou Floating64 a longueur fixe doit
étre de type primitif. La valeur doit se composer exactement de quatre ou huit octets,

respectivement.

b) Les octets doivent étre des valeurs en virgule flottante définies conformément a la

norme CEl 60559. Le signe est codé dans le bit 7 du premier octet.

Il est suivi de

I'exposant a partir du bit 6 du premier octet, puis de la mantisse a partir du bit 6 du
deuxiéme octet pour le type Floating32 ou Floating64.
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5.2.7 Encodage de valeurs entiéres

Les données du data type de base Integer ont des valeurs entiéres. La plage de valeurs
s'étend de -2M-1 3 2M-1-1. Les données sont représentées par des suites de bits de longueur n.

La suite de bits
b= bo a bn_1
se voit affecter la valeur

Integer(b) = b, ,x2, 5 +...+ byx21 + byx20 si b, 4 =0

puis, J;réce au calcul du complément a deux,
Integgr(b) = - Integer(*b) - 1 sib,_4 =1

La suite de bits commence (a gauche) par le bit de poids le plus faible

EXEMHLE La valeur —257 = OxFEFF de data type Integer16 est tr : d'abord
OxFF, gnsuite OXFE.
Le trapsfert des data types Integer s'effectue co
Tableau 4 - Syntdxe transfert du\da

Numéfo 1. 2. 3. ( 4. . 8.

d'octet ~~
Integer b7 —bg - - - - —
Integerfl6 | by — by b1\5 _\’S\ \l Y - - - —
IntegerB2 | by — by b’IM \& }34 b7 - - - —
NOTE tels qu deflnls dans la norme CEI 61158-5-22:2010 correspondent pu data
type Infeger8.
NOTE 2 ses\ INK ‘et els que définis dans la norme CEIl 61158-5-22:2010 correspondent pu data

type Infegejd6.

NOTE S
type Infleger32.

NOTE [4 Le ‘data type
type Infleger64.

T et long tels que définis dans la norme CEI 61158-5-22:2010 correspondent

LINT tel que défini dans la norme CEI 61158-5-22:2010 correspondent &

bu data

u data

5.2.8 Encodage de valeurs entieres non signees

Les valeurs entiéres non signées sont des valeurs entiéres naturelles. La plage de valeurs
s'étend de 0 a 2n-1. Les données sont représentées par des suites de bits de longueur n. La

suite de bits

b=bgab,4

se voit affecter la valeur

Unsigned(b) = b,_qx2"1+... + byx21 + byx20

La suite de bits commence (a gauche) par I'octet de poids le plus faible.
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EXEMPLE La valeur 286 = Ox11E de data type Unsigned16 est transférée sous la forme de deux octets: d'abord

Ox1E, puis 0x01.

Le transfert des data types Unsigned s'effectue comme indiqué dans le Tableau 5.

Tableau 5 — Syntaxe de transfert du data type Unsigned

Numéro 1. 2. 4. 8. 16.
d'octet

32.

Unsigned8 b7 —bg - - - - - - - —

Unsigned 16 |b7 —bg bq5 —bg - - - - - - -

Unsign3d32 b7—b0 b15—b8 - b31 —b24 - - - N o

Unsigngd64 b7 - bo b15 - b8 - b31 - b24 - b63 - b56 - A - -

Unsign3d128 b7—b0 b15—b8 - b31 —b24 - b63—b56 - bm%b'IZ(g\\ -

Unsignpd256 |b;—by  |bys—bg |~ [b3y-boy |- |bsz—bsg |~ [bho7 \Pheo I [hoss™] boas

NOTE |1 Les data types USINT et unsigned char tels que défidis 2:2010

correspondent au data type Unsigned8.

NOTE P Les data types UINT et WORD tels que définis dans/la norme ient au

data type Unsigned16.

NOTE Les data types UDINT et DWORD tel Hent au

data type Unsigned32.

NOTE (4 Le data type ULINT tel que défin L data

typeUnsigned64.

5.2.9

a) L'Incodage d'une vale

b) 1l pe comprend pas de cite.

c) Lalvaleur doj ans le
prémier octe octet
(compris), qui e

5.2.1d0

a) L'encod

b) Il he/Cco e de
manié

c) Lal valeur dqit étre une suite d'octets. L'élément de chaine de gauche est encodé dpns le
prémiersoctet,>pujs I'on passe au deuxieme octet, et ainsi de suite jusqu'au dernielf octet
(compris), qui encode I'octet de droite de la valeur.

5.2.11 Encodage d'une valeur UnicodeString

a) L'encodage d'une valeur UnicodeString a longueur variable doit étre de type primitif.

b) 1l ne comprend pas de champ de longueur; la longueur est encodée de maniere implicite.

c) La valeur doit étre une suite d'entiers non signés. L'élément de chaine de gauche est
encodé dans le premier entier non signé, puis I'on passe au deuxiéme entier non signé, et
ainsi de suite jusqu'au dernier entier non signé (compris), qui encode I'octet de droite de

la valeur.
5.3 Encodage d'une valeur CeS
5.3.1 Dictionnaire d’objets

5.3.1.1 Structure du dictionnaire d'objets

Le dictionnaire est structuré sous la forme d'un tableau tel qu'indiqué dans le Tableau 6.
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Tableau 6 — Structure du dictionnaire d'objets

Index Section Sous-section Contenu

0x0001 a 0x001F Data type Data types de base Définition des data types de base

0x0020 a 0x003F - Data types Définition des data types complexes
complexes

0x0040 a 0x005F - Data types propres Définition des data types propres au
au fabricant fabricant

0x0060 a 0x007F - Data types de base Définition des data types de base
spécifiques au profil spécifiques au profil d'appareil
d'appareil

0x008p a 0x009F - Data types Définition des dat complexés
complexes spécifiques au reil
spécifiques au profil
d'appareil N (\

0x00AD & OXOFFF | Réservé - - N\ D

0x100p a Ox1FFF Profil de - DéfiqQition

communication

co

/-\mg\' a«wt

patametces utiisés dans
nilguratiQn/des

communicatjons

0x200p & Ox5FFF

Profil défini par le
fabricant

déd
f

ab.

ié

A . LY

initiqn des paramétres propres pu
fabtigant

0x600p a Ox9FFF

Profil d'appareil
normalisé

appareil normalisé

n profil
N

des parametres définis dans

0xA000 a OxBFFF

Profil d'interface
normalisé

Définition des parametres définis dans
ofil d'interface normalisé

0xC0Q0 & OxC8FF

Profil

d'interface RTFN de

Type 22

Définition des parameétres définis dans
un profil d'interface RTFN de Type|22

0xC900 & OxFFFF

N

Réservé
N

index
subdi
index
struct
objet,
est illy

L'accés au dictiopnair
décrit|la positio

de 8 bits. En

re d'objets. C

maximum. Pour

r unvschéma d'adressage logique. Le champ "

d'entrées. Le sous-index 255 définit un renvo
. il est facultatif. Pour les entrées simples comprenant uh
pbjets

ndex"

haque index est décrit par un|sous-
plusieurs éléments, le sousfindex

les entrées complexes, le

Sous-

a la
seul
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16 bit index

0x0000 Not used

0x0001

0x0002 Object 0x0002,0

8 bit sub-index

N Object N l 0x00 Number of entries

UXU'1

Object N1

OXFFFF

’—

Reference to\entr
tru e (optignal)

| égende

(\ AN
Anglais ( N\ 6 ( U Mgais

16 bit index \Qdex\ke 16

ot used C PNoR\tilisé,
N

bject 0x0002,0 (\objet 0xq0e2.0
bit sub-index < ( ﬁotﬁ-i)}iex de 8 bits

bject N | Objét N

N
¢
8
¢
Number of ent)\ k \ \ \ Nombre d'entrées
q
¢
q
R

bject N, 1 \) { \ Objet N, 1
bject N,2

/\ Objet N,2
bject N,254 < Objet N,254

eferencg’to~ent a stkuctu (optlonal Renvoi a la structure de données de I'entrée
(facultatif)

— Schéma d'adressage du dictionnaire d'objets

ée du
types

d obJet sont donnees dans Ie Tableau 7

Tableau 7 — Définitions des types d’objet du dictionnaire d'objets

Nom d'objet Code objet Description

DOMAIN 0x0002 Indique une entrée possédant une grande quantité de
données variable

DEFTYPE 0x0005 Indique une définition de data type

DEFSTRUCTURE 0x0006 Indique une définition d'enregistrement ou une définition
d'un data type structurée

VAR 0x0007 Indique une variable simple ou une valeur d'un data type
simple

ARRAY 0x0008 Indique une variable de type tableau simple
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Nom d'objet Code objet Description

RECORD 0x0009 Indique une variable d'enregistrement

5.3.1.3 Section des data types de base

La section des data types de base est spécifiée dans le Tableau 8.

Tableau 8 — Définitions des data types de base

Index Objet Nom
0x0001 DEFTYPE BOOLEAN ]
0x0002 DEFTYPE INTEGERS N\
0x0003 DEFTYPE INTEGER16 O\
0x0004 DEFTYPE INTEGER32 N\
0x0005 DEFTYPE UNSIGNEDS N
0x0006 DEFTYPE unsIGNED16 < N\ N\
0x0007 DEFTYPE UNSIGNEB3Z N\ N W\
0x0008 DEFTYPE REAL3f )
0x0009 DEFTYPE w@a\é&s’f&ﬂw\ \
0X000A DEFT@E oc\rEf_STRﬂNG\) j\/

0x000B DEFTYP& U\N\cobE\_sﬁzwg/

0x000C DEFTYI{E ] Tl\rw@%_bw
0x000D DEFTYF\Q \\ME}&l\P}'\aﬁENCE

0x000E ( S Reserve
N DEFTYPECN NDOMAIN
/800%0  \['REFTXPE\  DINTEGER24

\0}69,@\ DE}&Q(PE\ REAL64

00012 DEFR(PE” | INTEGER40
0x0Q13 “REFTYPE INTEGER48

0 ooN \ NDEFTYPE INTEGER56

X005 \ DEFTYPE INTEGER64
o\\}mg > DEFTYPE UNSIGNED24
0x0\\17 Réservé
%0018 DEFTYPE UNSIGNED40
0x0019 DEFTYPE UNSIGNED48
0x001A DEFTYPE UNSIGNED56
0x001B DEFTYPE UNSIGNED64
0x001C DEFTYPE UNSIGNED128
0x001D DEFTYPE UNSIGNED256
0x000E- Réservé
0X000F

5.3.1.4 Section des data type complexes

La section des data types complexes est spécifiée dans le Tableau 9.
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Tableau 9 — Définitions des data types complexes

Index Objet Nom

0x0020 DEFSTRUCT | PDO_COMMUNICATION_PARAMETER
(PDO COM_PAR)

0x0021 DEFSTRUCT | PDO_MAPPING

0x0022 DEFSTRUCT | SDO_PARAMETER

0x0023 DEFSTRUCT | IDENTITY

0x0024 DEFSTRUCT | DEBUGGER_PARAMETER

0x0025 DEFSTRUCT _| COMMAND PARAMETER

0x0026 & 0x002F Réserveé 2N

0x0030 DEFSTRUCT | DIAGNOSIS_PAR AN

0x0031 & 0X003F Réserve NN W

0x0040 a 0x005F DEFSTRUCT Data types définis par }Qan

0x0060 & 0x007F DEFTYPE Data types de base sbegﬂ \sk B\oflw
d'appareil 0 /\ NG

0x0080 & 0x009F DEFSTRUCT | Data typ s sPeifiaues-au profi
d' apparem \\

0X00AO & OX00BF DEFTYPE Data typles dé base-specifiqies U profil

0x00CO0 & 0x00DF

DEFST@\

ppargj

AN
at\) tyfs c plgxg)s aCifiques au profil
| 1

0x00EO a 0x00FF

DEFTYP?A

pes e base spécifiques au profil
il2

0x0100 a 0x011F(\

DEFSTRE{T
AN

\&o'éplexes spécifiques au profil

w
parei

0x0120 a OXO&

DEF PE

Data types de base spécifiques au profil

0x014<a\$<052F

g

ata types complexes spécifiques au profil
appareil 3

reil 3
)

0x0160 a (@3\

\sUX

Data types de base spécifiques au profil
d'appareil 4

0x0480 % 0xQ19 EMUCT Data types complexes spécifiques au profil
d'appareil 4
0x01A0 a\x1B /6EFTYPE Data types de base spécifiques au profil
< d'appareil 5
\BF/ DEFSTRUCT Data types complexes spécifiques au profil
d'appareil 5
OX01E0 3 0K01FF DEFTYPE Data types de base spécifiques au profil
d'appareil 6
UX0Z00 a UXUZTF DEFSTRUCT Data types complexes speciiques au profil
d'appareil 6
0x0220 a 0x023F DEFTYPE Data types de base spécifiques au profil
d'appareil 7
0x0240 a 0x025F DEFSTRUCT Data types complexes spécifiques au profil

d'appareil 7

0x0260 a OxOFFF

Réservé

5.3.1.5

5.3.1.5.1 Vue d’ensemble

La section des communications du dictionnaire d'objets se compose des éléments décrits

dans le Tableau 10.

Section des communications

61158-6-22 © CEI:2010
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Tableau 10 — Section des communications

Index Objet Nom Data type Attr. | Cat.
0x1000 VAR Type d'appareil Unsigned32 RO M
0x1001 VAR Registre d'erreurs Unsigned8 RO M
0x1002 VAR Registre d'états du fabricant Unsigned32 RO (0]
0x1003 ARRAY Champ d'erreur prédéfini OCTET_STRING RO (0]
0x1004
a Réservé

XTUUT
x1008 VAR Nom d'appareil attribué par le VISIBLE_STRINGA Rb\ Q.
fabricant
x1009 VAR Version matérielle attribuée par VISIBLE_ST \\O 5>
le fabricant
x100A | VAR Version logicielle attribuée par le V|S|BLE€TN\\§/ 0
fabricant R
x1008 | RECORD | Configuration de la couche CL | CLSsqnfigudtioNrsgord \RW | O
x100C ARRAY Configuration des demandes IR nsi RwW (0]
de synchronisation ?/ \Q“K X
x100D | ARRAY | Etat des demandes IRQ d /( \> RO [0
synchronlsatlcy/\
x100E U
x100F > \gx
x1010 ARRAY Stockage des ara S|gned32 RwW (0]
x1011 ARRAY /ﬁ\extijr d%ﬁ@es@ Minsigned32 RW | O
défawt f+m\
x1012 RECOR IRﬁe\matloQ’\cke d}g\s\j Diagnosis_Par RW | O
x1013 WORQ Sehgs\@ di\agkn}&Qc \ Diagnosis_Par RW | O
x1014 &QB) Adrés\se MNXME\/ Unsigned48 RW | O
x1015 | vARC "\ "Défard'Mbibithog EMCY Unsigned16 RW |0
x1016 RAYN | D te\a%:_i%péux de présence | Unsigned256 RW | O
ﬁ\ \du nsommateur
x1017 RE‘S%D F%g?étre de signaux de PDO COM_PAR RW | O
N présénce du producteur
xM Q&Eb{\)RR Dbjet didentits IDENTITY RO | M
x1019 \> Réserveé
x101A
x101B VAR Expiration de protocole SDO Unsigned32 RwW (0]
0x101C VAR Activation du parameétre SDO Boolean RwW M/O
client
0x101D VAR Activation EMCY Boolean RwW M/O
0x101E VAR Tolérance d'expiration PDO Unsigned8 RW M/O
0x101F
0x1020
0x1021 VAR Stockage EDS DOMAIN RW o}
0x1022 VAR Stockage du format Unsigned8 RwW (6]
0x1023 RECORD | Commande OS Command Par RW 0}
0x1024 VAR Mode de commande OS Unsigned8 RW (0]
0x1025 RECORD Interface du débogueur OS Debugger Par RwW (6]
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Index Objet Nom Data type Attr. | Cat.
0x1026 ARRAY Invite OS Unsigned8 wo 0}
0x1027 ARRAY Liste de modules Unsigned16 RO (0]
0x1028 ARRAY Abonné d'urgence Unsigned64 RwW (0]
0x1029
a Réservé
0x11FF
0x1200
a Réservé pour les extensions de sécurité

x127F 4N
x1280

ARRAY Paramétre SDO client Unsigned256 ’N @]
x12FF <\ \
x1300 \ \)

Réservé

x13FF
x1400 \)

RECORD Paramétre d'objet PDO en Q/%O %R RwW M/O
15EE réception (\ /(> 6
x1600 N/

RECORD | Mapping des opjets PDO DO MAPPING RW M/O
W17EF réception (\ 5
x1800 NO)

RECOR ametre d'obje en PDO COM_PAR RW M/O
x19FF E\\N 'SS'@
x1A00 Q

REC@R ppidgldes ebjets PDO en PDO MAPPING RW M/O
«1BFE /\ %smn
x1C00

< \Q Réservé pour les extensions de sécurité

x4EFF AN

5.3.1.p.2 Type~d’dppareil

L'objet ‘correspondant au type d'appareil définit le profil et la fonction de l'appareil mis en
ceuvre; il est décrit dans le Tableau 11. Il comprend deux champs de 16 bits. Le premier
hamp correspond au numéro de profil d'appareil et décrit le profil d'appareil utilisé. Le second
champ comporte des informations complémentaires sur les fonctions d'appareil facultatives et
fait partie du profil d'appareil ou de la spécification produit. La valeur 0x0000 met en évidence
un appareil qui ne suit pas un profil d'appareil normalisé. En cas de modules d'appareils
multiples, le paramétre d'informations complémentaires contient la valeur OXFFFF et le
numéro de profil d'appareil référencé par I'objet 0x1000 correspond au profil d'appareil du
premier appareil apparaissant dans le dictionnaire d'objets. Tous les autres appareils d'un
module d'appareils multiples identifient leurs profils via les objets Ox67FF + X * 0x800 ou X
représente le numéro interne d'appareil (entre 0 et7). Ces entrées décrivent le type
d'appareil de l'appareil précédent. Les appareils utilisent des numéros de profil d'appareil
compris entre 4 et 7 pour les fonctions de slreté intégrée. Les premiers objets d’application
de redondance commencent donc a partir de I'objet 0x8000.
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Tableau 11 — Type d'appareil

Attribut Valeur
Index 0x1000
Name Type d'appareil
Object type VAR
Data type Unsigned32
Category Obligatoire
Access attribute RO
PDO mapping Non
Value range Non

Value Bit 0-15: numéro de profil d'appareil
Bit 16-31: informations supplémentaires dépendant du\profil
d'appareil utilisé
5.3.1.5.3 Registre d'erreurs

L'objett correspondant au registre d'erreurs est sp

catég
dans

ine catégorie spécifique. La str

dans lle Tableau 12.

Tableau 12 - E

[e>Tablegu 13.

Num:_lzd\ Catégarie Q \/D/eflmtlon
- RN N
[\Q N (-\M Erreur/générique
L1 \O Courant
> é O Tension
A( \/\W Température

Erreur de communication

Erreur propre au profil d'appareil

Réservé (toujours 0)

olo| o N/

Erreur propre au fabricant

Tableau 13 — Registre d'erreurs

Il attribu

e des
pareil
bnnés

Attribut Valeur
Index 0x1001
Name Registre d'erreurs
Object type VAR
Data type Unsigned8
Category Facultative
Access attribute RO
PDO mapping Oui
Value range Non
Value Non



https://iecnorm.com/api/?name=68c2877a87d8928c0ebc59af8cdf77dc

-122 -

5.3.1.5.4 Registre d'états du fabricant
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Le registre d'états du fabricant tel que spécifié dans le Tableau 14 définit un registre d'états

général pour l'usage d'un fabricant particulier.

Tableau 14 — Modéle de définition d'objet

Attribut

Valeur

Index 0x1002

Name

Registre d'états du fabricant

Obiacct tuna. AR
=g ) =ty P 7

Data type Unsigned8 (

. ; N
Category Obligatoire /\< ('\
Access attribute RO < \
PDO mapping Facultative /\ \
Value range Non \ \\ \
Value Non

\% :
5.3.1.p.5 Journal d'événements
e Tableau 16. Il stoc

erreu

évent
histor
forma
normdl,

L'obje:E correspondant au journal d'éwe

ans un appareil et q
liste. Cette liste représe

ées du journal d'événements

ke les
Ii ont
hte un

ponibles sous deux formes: dans le

ormat

Oct o Signification

0a1 Code d'er<ur\chr/g}«\ J@@?'Q/aéire Comme indiqué dans le Tableau 72

2 Rese e Obligatoire -

3a7 rpropreau | Obligatoire Indique un code d'erreur propre au fabricant

brlcan

8a11 < e I horodatage Facultative Indique le nombre de secondes écoulées depuis
une date relative/absolue. La date absolue par
défaut est 01.01.1970 — 0 GMT.

12213 PartWorodatage Facultative Indique le temps sur une base de 65 536
incréments par seconde

14 Longueur Facultative Indique la longueur du champ d'informations
fabricant etendues

15 a 269 Informations fabricant Facultative Indique les informations fabricant étendues

étendues
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Tableau 16 — Journal d'événements

Attribut Valeur
Index 0x1003
Name Journal d'événements
Object type ARRAY
Data type OCTET_STRING
Category Obligatoire
Sub-index 0x00
Name NUMero de revenement
Data type Unsigned8 (
Category Obligatoire /\& ) (\
Access attribute RW \
PDO mapping Non ( \ \ \
Value range 0X00 & OXFE \ \\\ \
Value Non \ \
Sub-index 0x01 & OXFE \
Name Entrée du journal d'événetp‘thk\ ) / ]
Data type OCTET_STRING, /\\ > / ( 3 R >
Category Facultative \ \ )

Access attribute

oS NN

PDO mapping

Non \

o\ >

Value range

Value

(B 2pFE N\ XY >
N )

5.3.1.5.6 N@a <

L'objet correspon
Tablegu 17.

Nom d'appareil attribué par le fabricant

Valeur

0x1008

Name Nom d'appareil attribué par le fabricant
Object type VAR

Data type VISIBLE_STRING

Category Facultative

Access attribute RO

PDO mapping Non

Value range Non

Value Non

5.3.1.5.7

Version matérielle attribuée par le fabricant

ns

le

L'objet correspondant a la version matérielle attribuée par le fabricant est spécifié dans le

Tableau 18.
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Tableau 18 — Version matérielle attribuée par le fabricant

Attribut Valeur

Index 0x1009

Name Version matérielle attribuée par le fabricant

Object type VAR

Data type VISIBLE_STRING

Category Facultative

Access attribute RO

PDO mapping Non

Value range Non (

Value Non /\& ) (\

N

5.3.1.p.8 Version logicielle attribuée par le fabricant
L'objet correspondant a la version logicielle attribuée par_le pécifié dans le

Table

5.3.1.

L'obj
conti

e
'ernt des-don

hu 19.
Tableau 19 — Version Ioglmellﬁ rib a fa

Category

Attribut CVale(Q U
Index 0x100A > R
Name Version Iogiciéle at}@ué%\ke femgicant
Object type MAR \ \ \
Data type wsﬁB\L(E_STF?n@\ N\ \\/
~—_"

F}wnatin\

l
Access Wte\

)

PDO maprinG

Value rangz\\

vaiue |\

n de la couche CL

Tableau 20 — Configuration de la couche CL

a Ya configuration de la couche CL est spécifié dans le Tableay 20. I
2es de configuration.

Attribut Valeur
Index 0x100B
Name Configuration de la couche CL
Object type RECORD
Data type CL_Config_Par
Category Facultative
Sub-index 0x00
Name Nombre d'entrées prises en charge
Data type Unsigned8
Category Obligatoire
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Attribut Valeur
Access attribute RO
PDO mapping Non
Value range 0x00 a 0x08
Value Non
Sub-index 0x01
Name Nom d'appareil symbolique
Data type Domaine
Category Facultative
Access attribute RW /
PDO mapping Non A(\\ \
Value range Non (\ \
Value Non \ \
Sub-index 0x02 N V%
Name Réle de I'appareil & \ \ \
Data type Unsigned8 /\ N \
Category Facultative ( (7 \/
Access attr.lbute RW ( \\// /\ \
PDO mapping Non Q § ( \ N %% )\/
Value range Non > \
Value Non ( ~ \
Sub-index 003 N
Name N Duree (de cyc\{}\QaS\F{TFX\(/
Data type l |gned(2\

Categor/y/\ \

awghle.

Access a

C@Mn&m\:é\@ rr}de RTFN est pris en charge
RW N

PDO mapyr\é\

DTN

Value rar%gke \

Nop N/

2
/

on
Oxb‘(

'Adresse IP (IPv4)

Data't Unsigned32
Category Facultative
Access attribute RW

PDO mapping Non

Value range Non

Value Non
Sub-index 0x05

Name Masque de sous-réseau (IPv4)
Data type Unsigned32
Category Facultative
Access attribute RW

PDO mapping Non

Value range Non

Value Non
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5.3.1.5.

L'objel corréspondant (a)lacon

dans
de sy

Table

Attribut Valeur
Sub-index 0x06
Name Passerelle par défaut (IPv4)
Data type Unsigned32
Category Facultative
Access attribute RW
PDO mapping Non
Value range Non
Value Non
Sub-index 0x07 (
Name DHCP activé (IPv4) A(\\ O~
Data type Unsigned8 (\ \
Category Facultative \ \

Access attribute

RW \

PDO mapping

Non

Value range

<
ARSI

Value Non ( (7 \/
Sub-index 0x08 (\V/ &\ N
Name Activer la co@guﬁ\io&P‘act(elle \ S )\/

Data type Unsigned8 > \ \/

Category Facultative ( \

Access attribute

o\ X

PDO mapping

BN S

Value range

Value <> k

U 21,

Lazmwwée lors de I'écriture d'une valeur dans ce
sols-index:

uration des demandes IRQ de synchronisation est spécifié
les informations de configuration relatives aux demandqgs IRQ
entrées de configuration de demandes IRQ de synchronisation
d'octets longues codées sur 32 octets comme indiqué dans le
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Tableau 21 — Encodage de I'objet de configuration des demandes IRQ
de synchronisation

Octet Nom Signification
0a1 ID synchronisation Identifiant unique
temporelle

2ab Durée de cycle Durée de cycle des demandes IRQ de synchronisation

6a9 Décalage temporel Décalage par rapport aux demandes IRQ de
synchronisation du serveur de synchronisation maftre

10 Est le maitre Indique que I'appareil joue le rdle de serveur de
synchronisation maitre pour une demande IRQ de
synchronisation dediee T~

11 Réservé

12 a2 15 Adresse du serveur de Adresse IPv4 du serveur de sy onisation\maitn
synchronisation
maitre IPv4

16 a 31 Adresse du serveur de Adresse IPv6 du serveuX de Mﬂ atWre
synchronisation <\ \

maitre IPv6
\ \/

Tableau 22 — Configuration des demandesg IRQ sy nisation
(\ N
Attribut N N pvaqer )
Index 0x100C oV /
Name Configuration des dema}dgs\l\RQ synchronisation

Object type ARRAY

NN
Data type O?,\RE@N\E}\ BN, )\>

Category ’\ Wultétivg\

Sub-index

NN
Name Q > < No@re\'\entr\ee\s}@és en charge
Data type A< /b«\sig}sgﬁ\\/
Category( \ bl toire]
Acce$eatiiguts, RO
00 engi, X | N
ValelangR) 0x00 & OXFE
Val \S \ Non
Subzindex~_/ | 0x01a OXFE

Name Configuration des demandes IRQ de synchronisation
Data type OCTET_STRING

Category Facultative

Access attribute RwW

PDO mapping Non

Value range Non

Value Non

5.3.1.5.11 Etat des demandes IRQ de synchronisation

Cet objet contient les informations d'état relatives aux demandes IRQ de synchronisation. Il
est spécifié dans le Tableau 23.
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Tableau 23 — Etat des demandes IRQ de synchronisation

61158-6-22 © CEI:2010

5.3.1.

Cet ©
spécif]
doit é
lectur

mémai

Attribut Valeur
Index 0x100D
Name Etat des demandes IRQ de synchronisation
Object type ARRAY
Data type Unsigned8
Category Facultative
Sub-index 0x00
Name NOMDrE d ENTEES PTISES €n charge
Data type Unsigned8 (
Category Obligatoire

Access attribute

RO Q

ANEON
\

PDO mapping

O

>

Value range

{
0X00 & OXFE \ \\\ \

Value Non \ \
Sub-index 0x01 a OXFE / \
Name Etat des demandes IRQ de/s%rk:hréli;{atiﬂn

Data type Unsigned8 A > / ( 3 N >
Category )

Access attribute

Facultative NESN
/l N

PDO mapping

\ >

Value range

/\/\\

Value

[N

dema Qn est \éé synchronisée
Lla d est'synchronisée

Numéro de

Définition

pareil
56173
de la
ns de

bit

31a2

0 Réservé

1

0 L'appareil ne peut pas sauvegarder de
paramétre de maniére autonome

L'appareil sauvegarde des paramétres de
maniére autonome

0 L'appareil ne sauvegarde pas de parametres sur
demande

L'appareil sauvegarde des parametres sur
demande
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Tableau 25 — Stockage de paramétres

Attribut Valeur
Index 0x1010
Name Stockage des paramétres
Object type ARRAY
Data type Unsigned32
Category Facultative
Sub-index 0x00
Name NOMDrE d ENTEES PTISES €n charge
Data type Unsigned8 (
Category Obligatoire /\& ) (\
Access attribute RO \
PDO mapping Non ( \ \ \
Value range 0x01 & Ox7F \ \\\ \

Value Non \ \

Sub-index 0x01 / \

Name Sauvegarde de tous les peya{nh\treé / ]

Data type Unsigned32 A > / ( 3 N >
Category Obligatoire \ \ )
Access attribute RW /l \

PDO mapping Non \ (\ >

Value range /N\OQ /\\ \ . S

Value N on\k —~ )

Sub-index [ va\Z\

\
Name (X } Sa@eg\a\dehhﬁbat@n?étres de communication

Data type /\ /thib\Qd%\ >

Category/\ \Ea}u{ative >
Acogse attipuly, SPRWN

R (N g

\M\ \ Non

Sub-in%\ ) 0x03

Name Sauvegarde des parameétres d'application
Batatype Unrsighed32

Category Facultative

Access attribute RW

PDO mapping Non

Value range Non

Value Non

Sub-index 0x04 a Ox7F

Name Sauvegarde des parametres définis par le fabricant
Data type Unsigned32

Category Facultative

Access attribute RW

PDO mapping Non
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Attribut Valeur
Value range Non
Value Non

5.3.1.5.13 Restauration des parameétres par défaut

Cet objet permet de restaurer les parameétres par défaut. La signature de chargement
0x64616F6C doit étre écrite dans le sous-index approprié tel qu'indiqué dans le Tableau 27.
Lors de I'écriture de la signature adéquate dans le sous-index approprié, un appareil restaure
les paramétres par défaut dans I'appareil. Les valeurs par défaut ne sont restaurées qu'aprées

la réin

Lors @
foncti
Table

itialisation ou la mise sous tension de l'appareil.

e la lecture du sous-index applicable, I'appareil fournit des inf
bns de restauration. Les regles d'encodage de ces informati
hu 26.

Tableau 26 — Informations de lecture de I'o
des parameétres par défa

Numéro de Valeur Définitio \>
bit
L\ A
31241 [N >
0 t pas\testauref les parametres
L'appareil peutxestater les parameétres sur
Tableau des parameétres par défaut

a ses
ans le

Atgﬁ/b\g > Valeur
Index AN TN D
Name /\ Restaurationdes paramétres par défaut
Objecttype  \ N[} ARRAY
Datq type signed32
4 (%;Ny \\\ Eiuitive
Sthcindek-"\ 0x00
Name > Nombre d'entrées prises en charge
Data type Unsigned8
Categary Obligataire
Access attribute RO
PDO mapping Non
Value range 0x01 a Ox7F
Value Non
Sub-index 0x01
Name Restauration des paramétres par défaut
Data type Unsigned32
Category Obligatoire
Access attribute RW
PDO mapping Non
Value range Non
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Attribut Valeur
Value Non
Sub-index 0x02
Name Restauration des paramétres de communication par défaut
Data type Unsigned32
Category Facultative
Access attribute RwW
PDO mapping Non
Value range Non
Value Non /
Sub-index 0x03 N~
Name Restauration des paramétres d'application par dééu& \
Data type Unsigned32 \ \
Category Facultative \ \ \ \/
Access attribute RW & \ \ \
PDO mapping Non /\ X \
Value range Non ( (7 \/
Value Non \
Sub-index 0x04 2 0x7F<_ < ( < O )\>
Name Restauration de&are}r\ét\e\s pé\défaht\déﬁés par le fabricant
Data type Unsigned32 ( ~ \
Category

Access attribute

Racutatie. \  \ X
N

PDO mapping l

Value reyéé\ \

RW >~
Néxg(\\/

2

Value \/

ostic

de diagnostic. Il est spécifié dans le Tableau 28.

ableau 28 - Informations de diagnostic

AttrW Valeur
Index 0x1012
Name Informations de diagnostic
Object type RECORD
Data type Diagnosis_Par
Category Facultative
Sub-index 0x00
Name Nombre d'entrées prises en charge
Data type Unsigned8
Category Obligatoire
Access attribute RO
PDO mapping Non
Value range 0x01 a 0x12
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Attribut Valeur
Value Non
Sub-index 0x01
Name Etat de la couche AL
Data type Unsigned8
Category Obligatoire
Access attribute RO
PDO mapping Non
Value range Non
Value Non /
Sub-index 0x03 N~
Name Etat de I'application (\ \
Data type Domaine \ \
Category Facultative \ \ \ \/
Access attribute RO & \ \ \
PDO mapping Non /\ X \
Value range Non (

)
Value Non (\\// /\
Sub-index 0x05 Q Q ( \\J

Name Etat RTFL de |e§guch\a\c\\ \ N

?/<

Data type Unsigned8 ~ \
Category /Fsiculta% \ \ \\
Access attribute RO N/ V

PDO mapping l

RN
Value reyéé\ \ Nob >
Value \/ Non \
Sub-index AN N 0x88) N\

Name \ \ MWIa couche CL
Dat{typ\\\ \L{ns%edB

<W§er \\ Fad(tative

Xe{es ltrh\m‘e\ RO

PDo}m@ng\ Non

Value range Non

Yalue Non

Sub-index 0x07

Name Nombre de trames RTFL différées
Data type Unsigned16

Category Facultative

Access attribute RO

PDO mapping Non

Value range Non

Value Non

Sub-index 0x09

Name Nombre de trames corrompues

Data type Unsigned16



https://iecnorm.com/api/?name=68c2877a87d8928c0ebc59af8cdf77dc

61158-6-22 © CEI:2010 - 133 -
Attribut Valeur
Category Facultative
Access attribute RO
PDO mapping Non
Value range Non
Value Non
Sub-index 0x0A
Name Nombre de trames regues depuis le démarrage
Data type Unsigned64
Category Facultative /
Access attribute RO A(\\ \
PDO mapping Non (\ \
Value range Non \ \
Value Non \ \ \ \/
Sub-index 0x0B SRNNNE
Name Nombre de dépassements de ta}vmw\éc \
Data type Unsigned16 ( (7 \/
Category Facultative ( \\// /\

Access attribute

PDO mapping

Value range

Value /NQn \ \ \\
Sub-index 0x0 >~
Name NBbere dQ}re\ssz%is\MS_C/r/egus depuis le démarrage

Data typy/\

BARENAND:

Ik
N
Categorw

Fachitativey  \

Access att/it{(mke

X

PDO map ing\ RIIS\Q \/
EEENNITN

AN

Dox0D

Name Atténuation de cable, port 1
Data type Unsigned8

Category Facultative

Access attribute RO

PDO mapping Non

Value range Non

Value Non

Sub-index 0x0E

Name Atténuation de cable, port 2
Data type Unsigned8

Category Facultative

Access attribute RO

PDO mapping Non

Value range Non
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Attribut Valeur
Value Non
Sub-index 0x0F
Name Longueur de cable, port 1
Data type Unsigned8
Category Facultative
Access attribute RO
PDO mapping Non
Value range Non
Value Non /
Sub-index 0x10 N~
Name Longueur de cable, port 2 (\ \
Data type Unsigned8 \ \
Category Facultative \ \ \ \/
Access attribute RO & \ \ \
PDO mapping Non /\ X \
Value range Non ( (7 \/
Value Non \
Sub-index 0x011 Q < ( \< < O )\>
Name Distance avec le\port r\é\fau\ \/
Data type Unsigned8 ~ \
Category /Fsiculta% \ \ \\
Access attributek RO N/ V

PDO mapping l

NB\ (\ \/
Value reyéé\ \ No} >
Value \/ Non \
Sub-index AN N 0RR2% N\
Name \ \ ﬁ\ta}oe\aye/c le port par défaut 2
Dat{typ\\\ \L{ns%edB
/Ca@é({ry \\ Fad(tative
Xe{es ttrhs\m‘e\ RO

PDo}m@ng\ Non

AN

Value range Non

Value Non

5.3.1.5.15 Seuils de diagnostic

Cet objet stocke les informations de diagnostic relatives a la communication. Il est spécifié
dans le Tableau 29.

Tableau 29 — Seuil de diagnostic

Attribut Valeur
Index 0x1013
Name Seuils de diagnostic
Object type RECORD
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Attribut Valeur
Data type Diagnosis_Par
Category Facultative
Sub-index 0x00
Name Nombre d'entrées prises en charge
Data type Unsigned8
Category Obligatoire
Access attribute RO
PDO mapping Non
Value range 0x01 a 0x0E /
Value Non A(\\ \
Sub-index 0x07 NN Y
Name Durée totale du cycle RTFL prévue \ \
Data type Unsigned16 \ \ \ \/
Category Facultative & \ \ \
Access attribute RW /\ N \
PDO mapping Non ( (7
Value range Non

N/
Value Non Q § ( \
Sub-index 0x08 \ R
Name Nombre de tr{mes gLFL E}{(}%s \
Data type /&QSlgngiJ\ \ \ \\
Category tive N V

Access attribute{

th\(\\/

PDO mapfing "\

Nob 2

Value ra

Value /\\

Non N
RN

Sub- inde&\ \

Ox0o N/

Nafe S\ X

\N\om}y de trames corrompues

</DK\N<pe\ Uré(gnedm
\SQN \ Facultative

AcceSbatributg | RW
PDO mappW Non
Yalue range Non
Value Non
Sub-index 0x0B
Name Nombre de dépassements de tampon du canal MSC
Data type Unsigned16
Category Facultative
Access attribute RW
PDO mapping Non
Value range Non
Value Non
Sub-index 0x0D
Name Atténuation de cable, port 1
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Attribut Valeur
Data type Unsigned8
Category Facultative
Access attribute RO
PDO mapping Non
Value range Non
Value Non
Sub-index 0x0E
Name Atténuation de cable, port 2
Data type Unsigned8 /
Category Facultative A(\\ \
Access attribute RO (\ \
PDO mapping Non \ \
Value range Non \ \ \/
Value Non \ \ \
5.3.1.5.16  Adresse IP EMCY
L'objet correspondant a l'adresse IP ableau 30. Il désig
appargil cible RTFN pour les mes ipectement adressé paf
adressge IP.
Tableau\30 Qd\res MCY
AN
Attribut A \k Maleur
Index [ \8\4 \
Name (x > Ad%ss\{> E\M\Y\\/
Object typ¥ /N NAARY N\
Data typ%\ Unéig\ned12§
Cate/go\y\ \ C&\QitM
rofies aTge) | )
4 \@\}\Q Non
\km{r\kg \ Non
Value ) Non
5.3.1.5.17  Dérlai d'inhibition EMTCY

L'objet correspondant au délai d'inhibition EMCY est spécifié dans le Tableau 31.

Tableau 31 — Délai d'inhibition EMCY

Attribut Valeur
Index 0x1015
Name Délai d'inhibition EMCY
Object type VAR
Data type Unsigned16
Category Facultative
Access attribute RwW
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Attribut Valeur
PDO mapping Non
Value range Non
Value Non
5.3.1.5.18 Liste des signaux de présence du consommateur

L'objet correspondant a

la liste des signaux de présence du consommateur est spécifié dans

le Tableau 33. Les entrées de la liste des signaux de présence du consommateur doivent étre

des chailnes-doctetslongues-codées-sur40 octets comme-indiguedansle Tableau-32
g N

Tableau 32 — Encodage des entrées de la liste des signaux résence du
consommateur (\
Octet Nom Sigyﬂ‘i&ti\%\ \
h a2 RTFL-PID Identifiant du paque du m\gN db présence
contrélé
B Réservé - \/
a6 RTFN-PID Identifiant du p et R W de présence
controle
y Réservé - A x\/ / ( \ >
B Type de transmission\ Whe\de t}e\nsmig\iion du §)ignal de présence
D Réservé
10 a 11 Heartbeat-time Sl naI présence sous la forme d'un
le dtne de base
12413 Multipﬁc\te\é cycl\ CWde sm|SS|on attendu
14 a4 15 cycle(\ w par rapport a un cycle de communication
16 217 Ad sse de N arei Adxesse d'appareil du producteur de signaux de
(\ sence

18 a 21 Adresse IPv4 du producteur de signaux de présence
P2 a 37 }f\ss PVN > Adresse IPv6 du producteur de signaux de présence
B8 & 39 Régenvé. -
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Tableau 33 — Liste des signaux de présence du consommateur

Attribut Valeur
Index 0x1016
Name Liste des signaux de présence du consommateur
Object type ARRAY
Data type OCTET_STRING
Category Facultative
Sub-index 0x00
Name NOMDrE d ENTEES PTISES €n charge
Data type Unsigned8 (
Category Obligatoire /\& ) (\
Access attribute RO \ >
PDO mapping Non ( \ \ \
Value range 0x01 & OXFE \ \\\ \

Value Non \ \

Sub-index 0x01 / \

Name Signal de présence du con/sg\mlwatéu/ ]

Data type OCTET_STR/MG\ /\\ > / (3 N >
Category Obligatoire \ \ )
~ N

Access attribute RW

PDO mapping Non \ (\ >
Value range /N\OQ /\\ \ . S
Value N on\k )

Sub-index [ va\Z\a 0xkg

Name (\ } Sig@al}xpr%}e\@/consommateur
Data type /\/S{CTE‘KSN@

Category/\ \Ea}u{ative >
[TEIRNCIN

oo e
\M\ \ Non
N

5.3.1.5.19, Parameétre de signaux de présence du producteur

L'objet correspondant au paramétre de signaux de présence du producteur est spécifié dans
le Tableau 34.

Tableau 34 — Parameétre de signaux de présence du producteur

Attribut Valeur
Index 0x1017
Name Parameétre de signaux de présence du producteur
Object type RECORD
Data type PDO COMMUNICATION PARAMETER
Category Obligatoire
Sub-index 0x00
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Attribut Valeur
Name Nombre d'entrées
Data type Unsigned8
Category Obligatoire
Access attribute RO
PDO mapping Non
Value range 0x01 a 0x0C
Value Non
Sub-index 0x01
Name RTFL PID (
Data type Unsigned32 A(\\ \
Category Conditionnel (\ \
Access attribute RW \ \
PDO mapping Non \ \ \ \/
Value range 0x01 & OXOOFFFFFF SRNNNE
Value Non /\ N \
Sub-index 0x02 ( () \/
Name RTFN PID (\V/ &\ N
Data type Unsigned32§ § ° ( \ N %% )\/
Category \ \/

Access attribute

Conditionnel >
(

RW

PDO mapping

Value range

Value

RPN
0x0Ny 0x00FPRFRE, ' W/
O\ AR~

Sub-indgx\ '\

on
0x0

Name \/

% >
Typede.tr smNion

Data type/\\

U}\igne

Category\ \

AocGes SHDUEN

RW S
Now”

{0 RuapRd™

\a&;e ge\ >Non
Value \ Non
Subsindex 0x05
Name ID synchronisation temporelle
Data type Unsigned16
Category Conditionnel
Access attribute RW
PDO mapping Non
Value range 0x00 a OxFF
Value Non
Sub-index 0x07
Name Multiplicateur de cycles
Data type Unsigned16
Category Conditionnel

Access attribute

RW
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Attribut Valeur
PDO mapping Non
Value range 0x01 a OxFFFF
Value Non
Sub-index 0x08
Name Décalage de cycle
Data type Unsigned16
Category Conditionnel
Access attribute RW
PDO mapping Non /
Value range Non A(\\ \
Value Non (\ \
Sub-index 0x0A N\
Name Adresse de I'appareil \ \ \ \/
Data type Unsigned16 & \ \ \
Category Conditionnel /\ N \
Access attribute RwW ( (7 \/
PDO mapping Non ( \\// /\ \
Value range 0x0030x20§\ Q ° ( \ N %% )\/
Value Non > \ \/
Sub-index 0x0B ( ~ N
Name /AQresse v4 \ \\
Data type Unsigried32 N V
Category

Access mte\

Qx@tion(el\
R

PDO maprinG

AN

Value range\\

vaiue |\

ETEENY

</NaQé\ v Y\ Adrésse IPve
\Bﬁta% \ Unsigned128
CateM \ Conditionnel

Access attribdte RW

PDO mapping Non

Value range Non

Value Non

5.3.1.5.20 Objet d'identité

L'objet d'identité est spécifié dans le Tableau 35.

Tableau 35 — Objet d'identité

Attribut

Valeur

Index

0x1018

Name

Objet d'identité
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Attribut Valeur
Object type RECORD
Data type IDENTITY
Category Obligatoire
Sub-index 0x00
Name Nombre d'entrées prises en charge
Data type Unsigned8
Category Obligatoire
Access attribute RO
PDO mapping Non /
Value range 0x01 & 0x08 A(\\ O~
Value Non (\ \
Sub-index 0x01 N\
Name ID fournisseur \ \ \ \/
Data type Unsigned32 & \ \ \
Category Obligatoire /\ N \
Access attribute RO ( (7 \/
PDO mapping Non ( \\// /\ \
Value range Non Q § \ N %% )\/

>
R

Value Non >

Sub-index 0x02 ( ~ N
Name /SQde pp,d% \ \\

Data type Unsigried32 N V
Category Fa ultativg\ \/

Access mte\ RC» >

PDO maprinG

Value range\\

vaiue |\

TN

Nuéro de révision

RN
\BQaWp\g& \ Unsigned32

CateM \ Facultative
Acgess attribdte RO
PDO mapping Non
Value range Non
Value Non
Sub-index 0x04
Name Numéro de série
Data type Unsigned32
Category Facultative
Access attribute RO
PDO mapping Non
Value range Non
Value Non
Sub-index 0x05
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Attribut Valeur

Name Version Type 22

Data type Unsigned16

Category Facultative

Access attribute RO

PDO mapping Non

Value range Non

Value Non

5.3.1.

L'objet correspondant a I'expiration de protocole SDO est spécifié d

6.21

Expiration de protocole SDO

Takleau'3

Tableau 36 — Expiration de protocoI<S\DO\

Attribut Valeu:< \ \‘ \
Index 0x101B AN
Name Expiration de protocole SDO ( m )
Object type VAR (\\// AN \

Data type Unsigned32< < h C \ \) j\/
Category Facultative X \ \/
Access attribute RW ( g

PDO mapping Nn \ \

Value range N\ \\/

Value N ) (O\e \/
5.3.1.5.22 Act@' parametre O client
L'objet corresponrdant s ivation du/parametre SDO client est spécifié dans le Tableal 37.
Taklea — Activation du paramétre SDO client
AN
rib Valeur
SRR
Inde N\ 7 oxto1c
Name Activation du parametre SDO client
Object type VAR
Data type Boolean
Category Conditionnelle; obligatoire pour chaque paramétre SDO client pris en
charge
Access attribute RwW
PDO mapping Non
Value range TRUE | FALSE
Value TRUE
5.3.1.5.23  Activation EMCY

L'objet d'activation EMCY est spécifié dans le Tableau 38.
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Tableau 38 — Activation EMCY

Attribut Valeur

Index 0x101D

Name Activation EMCY

Object type VAR

Data type Boolean

Category Conditionnelle; obligatoire pour chaque parameétre SDO client pris en
charge

Access attribute RW

PDO mapping Non

Value range TRUE | FALSE

Value TRUE

5.3.1.p.24 Tolérance d'expiration PDO

L'objet correspondant a la tolérance d'expiration PDO

Attribut { N (Cvaldur <\) N
Index 0x101E \ N/

Name Tolérance d'ei@ration Pm
Object type AR

N
Data type Unﬁr@dS A\ V
Category [\ C\)Qdit‘ion@\ \j
Access ep«mQuté\ RW> S

PDO mabping ~ | Nom\_

Value ran%a U ign\e‘dB\

Value Q \ \l\km\/

5.3.1.p. tockag S

L'objet de stogkage EDS-ést spécifié dans le Tableau 40.

Tableau 40 — Stockage EDS

Attribut Valeur
Index 0x1021
Name Stockage EDS
Object type VAR
Data type Domaine
Category Facultative
Access attribute RwW
PDO mapping Non
Value range Non
Value Non
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Stockage du format

L'objet de stockage du format est spécifié dans le Tableau 41.

5.3.1.

L'obje

Tableau 41 — Stockage du format

61158-6-22 © CEI:2010

Attribut Valeur
Index 0x1022
Name Stockage du format
Object type VAR
Data type Unsigned8 T~
Category Conditionnelle; obligatoire si I'objet de stockage ED

ocsuvre

S?Qmis en
A

Access attribute RwW (\
PDO mapping Non /\\ \
Value range Non \ \ \ \/

Value 0x00: ASCII, non compressée \
0x1 & OxFF: réservé /\
.27 Commande OS

Category& \

Attribut
Index 0x4023
Name \ C&B}m\nde S
Object type \ RE‘oQ \
Data type/\Q &nghdﬁq\/

s XY

</N%n\e\ \\\ NMre d'entrées prises en charge
\D{ta\ty% \ Unsigned8
Cate Obligatoire
Access atM RO
PDO mapping Non
Value range 0x01 a 0x03
Value 0x03
Sub-index 0x01
Name Commande
Data type OCTET_STRING
Category Obligatoire
Access attribute RwW
PDO mapping Non
Value range Non
Value Non
Sub-index 0x02
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Attribut Valeur
Name Etat
Data type Unsigned8
Category Facultative
Access attribute RO
PDO mapping Non
Value range Non

5.3.1.

L'obje

Value O,xOO: derniere commande exécutée, absence d'erreurs, absence de
réponse
0x01: derniére commande exécutée, absence d'erreurs, ré
disponible
0x02: derniére commande exécutée, erreur, absencede répgn
0x03: derniére commande exécutée, erreur, réporse disponib,
0x04 a OxFE: réservé
OxFF: commande en cours d'exécution
Sub-index 0x03 RN
Name Réponse /\ N \
Data type OCTET_STRING ( O N
Category Obligatoire ( \\//

Access attribute

RO Q

PDO mapping

Value range

Value

OS est spécifié dans le Tableau 43.

— Mode de commande OS

Valeur

/\

ode de commande OS

ObjWe VAR
Data type Unsigned8
Category Facultative
Access attribute WO
PDO mapping Non
Value range Non

Value

0x00: exécute la commande suivante immédiatement
0x01: place la commande suivante dans le tampon
0x02: exécute les commandes stockées dans le tampon

0x03: interrompt la commande active, ainsi que toutes les
commandes stockées dans le tampon

0x04 a OxFF: propres au fabricant
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5.3.1.5.29 Interface du débogueur OS

L'objet correspondant a I'interface du débogueur OS est spécifié dans le Tableau 44.

Tableau 44 — Interface du débogueur OS

Attribut Valeur
Index 0x1025
Name Interface du débogueur OS
Object type RECORD
Data type Debugger Par T~
Category Facultative (
Sub-index 0x00 AN
Name Nombre d'entrées prises en charge \ \
Data type Unsigned8 ( \ \
Category Obligatoire \ \\ \
Access attribute RO \ \ )
PDO mapping Non / \
Value range 0x01 & 0x03 /\\ )/ A
AN DM AN
Sub-index 0x01 NS
Name Commande \
Data type OCTET STRI&IG >
Category

Access attribute[\

S\ N >

PDO mapping L

n

No( \/

Value

Value ra@g@ 2
O\

on A )

D)
et

b»\/qkeds

C\‘eg}&y \ Facultative

A\c§s§l~tnb\b\ RO

PDO. m}m\g) Non

Value range Non
0x01: derniére commande exécutée, erreur
OxFF: commande en cours d'exécution

Sub-index 0x03

Name Réponse

Data type OCTET_STRING

Category Obligatoire

Access attribute RO

PDO mapping Non

Value range Non

Value Non
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