IEC 61158-6-13:2007(E)

Full docu

IEC 61158-6-13

INTERNATIONAL
STANDARD

7\

Edition 1.0 2007-12

AN

Industrial communication netwo

N
ieldhus
Part 6-13: Application layer protocg i

nevific

ion~Type 13 elements


http://avadocuments2026.com/doc/iec-61158-6-13-2007
http://avadocuments2026.com/doc/iec-61158-6-13-2007

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch

About the IEC

International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant revie

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety of i

Stay up to date on all new IEC publications. Just
on-line and also by email.

" Electropedia: www.electropedia.org
The world's leading online dictionary of electronic\and i taining more than 20 000 terms and definitions
i Iso known as the International Electrotechnical

Vocabulary online.

® Customer Service Centre: jnww.ieg. t
If you wish to give us your feedbagk™n this, puklicati

Centre FAQ or contact ys:
Email: csc@iec.ch Q

Tel.: +41 22 919 02 1
Fax: +41 22 919 03 00 %

d further assistance, please visit the Customer Service

Documents

Document Sharing Hub

Full document details: IEC 61158-6-13 2007


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://avadocuments2026.com/doc/iec-61158-6-13-2007
http://avadocuments2026.com/doc/iec-61158-6-13-2007

IEC IEC 61158-6-13

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

Industrial communication netwo
Part 6-13: Application layer protges

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE X B

ICS 35.100.70; 25.040.40 ISBN 2-8318-9488-3

Documents

Document Sharing Hub

Full document details: IEC 61158-6-13 2007


http://avadocuments2026.com/doc/iec-61158-6-13-2007
http://avadocuments2026.com/doc/iec-61158-6-13-2007

-2- 61158-6-13 © IEC:2007(E)

CONTENTS
FOREWORDD ... e 5
INTRODU CT ION L. e et e e et e e e e e et e et e et e et e e e e e aeeneees 7
L T o7 o o 1= TP 8
Tl G BNEIAl e e 8
1.2 SPECIHICAIIONS . i 8
1.8 CON OIMANCE .. e e e 8
A Lo b= Y (A =T = (=Y (=Y [od= T PR 9

Terms, definitions, symbols, abbreviations and conventions

3.1 ISO/IEC 7498-1t€rmMsS ....ovieii e N e G
3.2 ISO/IEC 8822 termMs ...uiviiiieiieieeeieee e AN e N e NG e enes
3.3 ISO/IEC 9545 terms ..uiviiiiiii e e e e NN oS
3.4 ISO/IEC 8824 terms ......oevnienieiiiiiiiiiiiiiieeeeieeeiee e OO N N Ny

3.5 Terms and definitions from IEC 61158-5-13
3.6  Other terms and definitions
4 FAL syntax descCription .......cooiiiiiiiiiiie e e O e o e e e e N e ene e e eneeneneaeneenanns
41 General......ccoooiiiiiiiiiiiiiii e e NG Y
4.2 FAL-AR PDU abstract syntax~
4.3 Abstract syntax of Asyn2 pds

5 Transfer syntax .......coccooviiiii D0 NG D
5.1 Encoding of data types........[......

6 FAL protocol state maghj

7

8

9

10

Annex A (normative) — Constant value assignments...........ooiiiii i 61
A1 Values of @bort-Code ... 61
A2 NMT-command-ID ... e 62
A.3 Type 13 specific error-code constants ..........ccocooiiiiiiiiiiiici e, 62
A4 EPL-NOde-list oo 64
Bl OG AP Y e 65
Figure 1 — Encoding of Time of Day value...........oiiiiiiii e 26
Figure 2 — Encoding of Time Difference value ............ccoiiiiiii e 26
Figure 3 — Primitives exchanged between protocol machines....................... oL D Ocu'ﬁents

Document Sharing Hub

Full document details: IEC 61158-6-13 2007


http://avadocuments2026.com/doc/iec-61158-6-13-2007
http://avadocuments2026.com/doc/iec-61158-6-13-2007

61158-6-13 © IEC:2007(E) -3-

Figure 4 — State transition diagram of BNB-PEC ARPM ... 29
Figure 5 — State transition diagram of BNU-PEC ARPM .........c.ooiiiiiiii e, 32
Figure 6 — State transition diagram of QUU ARPM ... 34
Figure 7 — State transition diagram of QUB-CL ARPM ... 38
Figure 8 — State transition diagram of QUB-COS (CmdL) ARPM ..o 44
Figure 9 — State transition diagram of QUB-COS (SeqL) ARPM ..o 54
Figure 10 — State transition diagram of DMPM ..o, 59
Table 1 — Use of signaling-flags ..........cc.cooiiiiiiiii e

Table 2 — Values of error-type.......coooiiiiiiiiiii e

Table 3 — Transfer syntax for bit sequences...........cocooii N
Table 4 — Transfer syntax for data type UNSIGNEDnN
Table 5 — Transfer syntax for data type Integern...........cooooiie e N NG e N e )

Table 26 — Primitives issued by user to QUB-COS (CmdL) ARPM........cooiiiiiiiiin, 42
Table 27 — Primitives issued by QUB-COS (CmdL) ARPM to USer........ccoooiiiiiiiiiiiiinien, 43
Table 28 — QUB-COS (CmdL) ARPM state table — sender transactions................cc..coeenn. 45
Table 29 — QUB-COS (CmdL) ARPM state table — receiver transactions..................cccoe. 47
Table 30 — Function BuildSegment ... 50
Table 31 — Function ROUNAUD ... 50
Table 32 — Function MOreFoOlIOWS ... e 50
Table 33 — Function AddSegment ... 51
Table 34 — Function GetintermediatePDU ....... ... e 51
Documents

Document Sharing Hub

Full document details: IEC 61158-6-13 2007


http://avadocuments2026.com/doc/iec-61158-6-13-2007
http://avadocuments2026.com/doc/iec-61158-6-13-2007

-4 - 61158-6-13 © IEC:2007(E)

Table 35 — Primitives issued by QUB-COS (CmdL) to QUB-COS (SeqlL)......ccoevvvvviiiiiiinnnnnnn. 51
Table 36 — Primitives issued by QUB-COS (SeqlL) to QUB-COS (CmdL).........ccoeevviiiiiiinnnnnn.. 52
Table 37 — Parameters used with primitives exchanged between QUB-COS (Seql)

and QUB-COS (CMAL).uuiiiiiiei et 52
Table 38 — QUB-COS (SeqL) ARPM States ......c.oiiiiiiiii i 53
Table 39 — QUB-COS (SeqlL) ARPM state table — sender transactions.................c...c.co. 55
Table 40 — QUB-COS (SeqglL) ARPM state table — receiver transactions...........c...ccoooeiviennenn. 56
Table 41 — Function BUildFAL-PDU ..o 57
Table 42 — Function IncrementCOUNter ... .. ..o e

Table 43 — Function AddToHistoryBuffer..........cooooiii
Table 44 — Primitives issued by ARPM to DMPM ...,

Table 45 — Primitives issued by DMPM to ARPM ... G0\
Table 46 — Primitives issued by DMPM to data-link layer
Table 47 — Primitives issued by data-link layer to DMPM

Table 48 — DMPM state table — sender transactions .......... 05 o O N N G ee s Dreeeeneeneeneenenns
Table 49 — DMPM state table — receiver transactions /... . i e e\t ee e ieeeee e
Table A.1 — Values of abort-code ... e N
Table A.2 — Values of NMTCommandID’N......./N\... ) eeenn e,

Table A.3 — Type 13 specific error-code =) A LS T N N
Table A.4 — EPL-node-list format ......... D 64

S

Documents

Document Sharing Hub

Full document details: IEC 61158-6-13 2007


http://avadocuments2026.com/doc/iec-61158-6-13-2007
http://avadocuments2026.com/doc/iec-61158-6-13-2007

61158-6-13 © IEC:2007(E) -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-13: Application layer protocol specification — Type 13 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 30 comprising
all national electrotechnical committees (IEC National Committees). The gof i promote
international co-operation on all questions concerning standardization in the e Ids. To
this end and in addition to other activities, IEC publishes International G 1
Technical Reports, Publicly Available Specifications (PAS) and Guides { S “IEC

governmental organizations liaising with the IEC also part|0|pate i i IEC\collaborates closely
with the International Organlzatlon for Standardization (ISO)n =a with c'ions determined by

Publications is accurate, IEC cannot be
misinterpretation by any end user.

the latter.

5) IEC provides no ark ng proce
equipment decl b
6) All users should engtre q

9) Attention is drawn to %
patent rights. IEG<shall

e possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

NOTE Use of some of the associated protocol Types is restricted by their intellectual-property-right holders. 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 IEC 61784 series. Use of the various protocol Types in other
combinations may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-6-13 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This first edition and its companion parts of the IEC 61158-6 subseries cancel and replace
IEC 61158-6:2003. This edition of this part constitutes a technical addition. This part also
replaces IEC/PAS 62408, published in 2005.

This edition of IEC 61158-6 includes the following significant changes from the previous

dition:
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a) deletion of the former Type 6 fieldbus for lack of market relevance;
b) addition of new types of fieldbuses;
c) partition of part 6 of the third edition into multiple parts numbered -6-2, -6-3, ...

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

FDIS Report on voting
65C/476/FDIS 65C/487/RVD

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

the maintenance result date indicated on the IEC web site un
data related to the specific publication. At this date, the pubh

* reconfirmed;

* withdrawn;

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

NOTE The revision of this standard will be synshronized 3 of the IEC 61158 series.

under the general title Industrial
> found on the IEC web site.
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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
variety of purposes:

e as a guide for implementors and designers;

e for use in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into thé~qpe

e as a refinement to the understanding of time-critical communications\wi

work together in any combination.

s
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-13: Application layer protocol specification — Type 13 elements

1 Scope

1.1 General

fieldbus communication environment. In this respect, the FAL can be as a “window
between corresponding application programs.”

epresent the

material specific to Type 13 fieldbus. The term “time-g 3
presence of a time-window, within which one or more spe |f|e i & required to be
completed with some defined level of certainty. Fail ifiled actions within

the time window risks failure of the applications reqlesting the i , with attendant risk to

b) the transfer syntax d hat are applied to the application layer
protocol data units;

c) the applicatio 5 f|n|ng the application service behavior visible
between cor@ ati icati it

d) the application rélatioriship stat achines defining the communication behavior visible

between comm

This standard specify’the protocol of the Type 13 fieldbus application layer, in conformance
with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI application layer structure
(ISO/IEC 9545).

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 61158-5-13.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in IEC 61158-6.

1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automahorbd/stems

uments
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Conformance is achieved through implementation of this application layer protocol
specification.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 61158-3-13, Industrial communication networks — Fieldbus specifications - Part 3-13:
Data-link layer service definition — Type 13 elements

IEC 61158-4-13, Industrial communication networks — Fieldbus speg
Data-link layer protocol specification — Type 13 elements

IEC 61158-5-13, Industrial communication networks — Fieldh Part 5-13:
Application layer service definition — Type 13 elements

ISO/IEC 7498 (all parts), Information technology — Open S cofinection — Basic
Reference Model

ISO/IEC 8822, Information technology onnection — Presentation

service definition

ISO/IEC 9545, Informatio sféms Interconnection — Application Layer
structure

3 Terms, def k iations and conventions

This standaxd i hased on the concepts developed in ISO/IEC 7498-1, and makes use
of the following~terms\defined therein:

3.11
application entity

3.1.2
application process

3.1.3
application protocol data unit

3.1.4
application service element

3.1.5
application entity invocation

3.1.6
application transaction

3.1.7
transfer syntax Documents
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3.2 ISO/IEC 8822 terms

For the purposes of this document, the following term as defined in ISO/IEC 8822 applies:

3.21
abstract syntax

3.3 ISOJ/IEC 9545 terms

For the purposes of this document, the following terms as defined in ISO/IEC 9545 apply:

3.3.1
application-context

3.3.2
application-process-type
3.3.3
application-service-element

3.34
application control service element

3.4 ISO/IEC 8824 terms

For the purposes of this document, thg oWj ISO/IEC 8824 apply:

3.41
any type

3.4.2
bitstring type
3.4.3
boolean type
3.4.4 Q
choice type

3.4.5

false

3.4.6

integer

3.4.7
module

3.4.8
null type

3.4.9
object identifier

3.4.10
octetstring type

3.4.11
production

3.4.12

simple type
3.4.13

sequence of type

3.4.14
sequence type
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3.4.15
structured type

3.4.16
tag

3.4.17
tagged type

3.4.18
true

3.4.19
type

3.5 Terms and definitions from IEC 61158-5-13

3.5.1
application relationship

3.5.2
client

3.5.3
error class

3.5.4

publisher
3.5.5
server
3.5.6
subscriber

3.6 Other terms and defir

The following terzs a
3.6.1

receiving
service user thaf

processing o ation’ capability of a subsystem

3.6.3

sending

service user that sends a confirmed primitive or an unconfirmed primitive, or a service
provider that sends a confirmed APDU or an unconfirmed APDU

3.6.4
managing node
node that can manage the SCNM mechanism

3.6.5
controlled node
node without the ability to manage the SCNM mechanism

Documents

Document Sharing Hub

Full document details: IEC 61158-6-13 2007


http://avadocuments2026.com/doc/iec-61158-6-13-2007
http://avadocuments2026.com/doc/iec-61158-6-13-2007

-12 - 61158-6-13 © IEC:2007(E)

4 FAL syntax description

4.1 General

This description of the Type 13 abstract syntax uses formalisms similar to ASN.1, although
the encoding rules differ from that standard.

4.2 FAL-AR PDU abstract syntax
4.2.1 Top level definition

APDU ::= CHOICE {

[3] Isoc1
[4] Isoc2
[5] Asyn1
[6] Asyn2
}
4.2.2 lIsoc1

Isoc1 ::= SEQUENCE {
message-type
destination
source
reserved

signaling-flags
PDO-version
reserved8
size
PDO-payload

}

4.2.3 lIsoc2

Isoc2 ::= SEQUENCE {
message-type

destination
source
NMT-status

signaling-flags
PDO-version
reserved8
size
PDO-paylg

4.2.4 As

Asyn1 ::= SEQUENCE
message-type
destination
source
NMT-status
signaling-flags
requested-service-ID
requested-service-target
EPL-version
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4.2.5 Asyn2

Asyn2 ::= SEQUENCE ({
message-type
destination
source
service-ID
pduBody CHOICE {

[1h] ident-response

[2h] status-response

[3h] NMT-request

[4h] NMT-command

[5h] SDO

[AOh...FEh] manufacturer-specific
[FFh] reserved

4.2.6 Message-type

message-type ::= Unsigned8 — Contains the context spe

4.2.7 Addresses

destination ::= Unsigned8 — Node addreg
source ::= Unsigned8 — Node address (1...

4.2.8 Service-ID

service-ID ::= Unsigned8 ific tags for the pduBody

4.2.9 Reserved8

reserved8 ::= Unsigned8
4.2.10 Reserved16
reserved16 ::= Uns6

PR_bit2 (12)
PR_bit3 (13)
reserved (14)
reserved (15)

The different APDU types use the flags as listed in Table 1. In all cases without "x" the flags
are present but not written resp. interpreted.
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Table 1 — Use of signaling-flags

Isoc1 Isoc2 Asyn1 Id.Resp. St.Resp.
RD X X
ER X
EA X X
EC X
EN X X
MS X X
PS
MC
RS X X
PR X X

4.2.13 PDO-version

PDO-version ::= Unsigned8

4.2.14 Size

size ::= Unsigned8 yload; max. 1490 octets due to

ons and protocol overhead

4.2.15 PDO-payload

PDO-payload ::= Any

4.2.16 NMT-st@

NMT-status ::= CHOICE 4

NMT_GS_OFF ::= 0000 0000b
NMT_xS_NOT_A ::= 0001 1100b
NMT_xS_PR ::=0001 1101b
NMT_xS_PR Unsigned8 ::= 0101 1101b
NMT_xS Unsigned8 ::= 0110 1101b
NMT Unsigned8 ::= 1111 1101b
NMT_x Unsigned8 ::= 0100 1101b
NMT_xS_BA Unsigned8 ::= 0001 1110b

}

NOTE If sender = MN: "x" := "M"; if sender = CN: "x" := "C"

4.2.17 Requested-service-ID

requested-service-ID ::= CHOICE {
no-service
ident-request
status-request
NMT-reqg-inv
manufacturer-specific
unspecified-invite

[0h] IMPLICIT Unsigneds

[1h] IMPLICIT Unsigned8

[2h] IMPLICIT Unsigneds

[3h] IMPLICIT Unsigneds

[AOh]... [FER] IMPLICIT Unsigned8
[FFh] IMPLICIT Unsigned8

4.2.18 Requested-service-target

requested-service-target ::= Unsigned8 — Node address (1...255); not assigned (0)
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4.2.19 EPL-version

EPL-version ::= Unsigned8 — High nibble: main version; low nibble: sub version
4.3 Abstract syntax of Asyn2 pduBody

4.3.1 ldent-response

4.3.1.1 Overview

Ident-response ::= SEQUENCE {
signaling-flags

NMT-status

reserved8

EPL-version

reserved8

feature-flags BitString — (see 4.3.1.2)

MTU Unsigned16 — size of the largest possible IPATa
poll-in-size Unsigned16 — actual CN setting for Isoc1 d
poll-out-size Unsigned16 — actual CN setting for Iso
response-time Unsigned32 — time required by the CN
reserved16

device-type Unsigned32 — CN’s device type

vendor-ID Unsigned32 — CN’s vendor ID

product-code Unsigned32 —

revision-number Unsigned32 —

serial-number Unsigned32

vendor-specific-extension-1  Unsigned64

verify-configuration-date Unsigned32

verify-configuration-time Unsigned32

application-sw-date Unsigned32

application-sw-time Unsigned32

IP-address Unsigned32

subnet-mask Unsigned32 mask of the CN
default-gateway UnS|gned32 gateway of the CN
host-name hst name of the CN

vendor-specific-extension-2

}

NOTE Some of the“abo
"poll-in-size" throug e

"device-type" through sefi

ok ton- tlme under "verify-configuration”,
appl|cat|on SW- date and ication-sw-ti under "application-software-version",
vendor-specific-¢ i z pecific-extension-2" under "vendor-specific-extensions”,
"IP-address" thy6ugh\"de under "IP-address",

feature-flags ::

Isochronous (0) — device may be isochronously accessed via Isoc1
SDO by UDP/IP (1) — device supports SDO communication via UDP/IP
SDO by ASnd (2) — device supports SDO communication via ASnd
reserved for future use (3)
NMT-info services (4) — device supports NMT Info Services
Extended NMT-state-commands (5) — device supports Extended NMT State Commands
Dynamic PDO mapping (6) — device supports dynamic PDO Mapping
NMT services by UDP/IP (7) — device supports NMT Services by UDP/IP
Configuration manager (8) — device supports Configuration Manager functions
Multiplexed access 9) — CN device supports multiplexed isochronous access.
Node-ID setup by SW (10) — device supports NodelD setup by software
MN basic ethernet mode (11) — MN device supports Basic Ethernet Mode
Routing Type 1 support (12) — device supports Routing Type 1 functions
Routing Type 2 support (13) — device supports Routing Type 2 functions
reserved_bit1 through bit18 (13)...(31)

}
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4.3.2 Status-response
4.3.2.1 Overview

Status-response ::= SEQUENCE {
signaling-flags
NMT-status
reserved24
static-error-bit-field
List-of-errors

4.3.2.2 Static-error-bitf ield

static-error-bit-field ::= SEQUENCE {
error-register BitString — (see 4.3.2.3)
reserved8
specific-errors SEQUENCE SIZE (n) OF Unsigned8 — Device profite\oihvendor specificerrors
n depends gn dgvise conj 2

4.3.2.3 Error-register

error-register ::= BitString {

Generic error (0) if Nnostatic erxor présent, else 1
Current (1) OPTIONAL
Vorltage (2) OPTIONAL
Temperature OPTIONAL

Communication error
Device profile specific
reserved
Manufacturer specific

4.3.2.4 List-of-errors

List-of-errors ::= SEQUEN

4.3.2.5 ErrorE.@

ErrorEntry ::= SEQUEN

— k :>= 2, depends on device configuration

error-type — (see 4.3.2.6)
error-code — (see 4.3.2.6 and A.3)
time-stamp

The possible q error-type and their meaning are listed in Table 2.
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Table 2 — Values of error-type

Octet Bit Value Description
0..1 15 0b ERR_History_ ADOM Entry
(status) - -
1b Status entry in Status-response frame (Bit 14 shall be set to Ob)
14 0b ERR_History_ADOM only
(send) — , .
1b Additional to the ERR_History_ ADOMthe entry shall also be entered in to the
emergency queue of the error signaling
13 .. 12 Oh Not allowed in ERR_History_ ADOM. Entries with this mode may only be used by
(mode) the error signaling itself to indicate the termination of the history entries in the
Status-response frame
1h An error has occurred and is active (e.g. short circuit of qutput detected)
2h An active error was cleared (e.g. no short circuit an org) (fotallowed for status
entries)
3h An error / event occurred (not allowed for stw

11..0 000h Reserved

(profile) \
001h error-code contains a vendor specific < \00@9\

002h error-code contains Type 13 netw6rk s c%mu chroflle errors
(see A.3)
003h .. error-code contains devic 0 |Ie le err
FFFh E \ /\
AN

4.3.3 NMT-request

NMT-request ::= SEQUENCE {
NMT-requested-command-1D
NMT-requested-commandktarge
NMT-requested-comman ta

}
4.3.4 NMT-com@

NMT-command ::= SEQ
NMT-comman -ID CHO

— value range see A.2
— target node address

— value range see A.2

NMT-state 1 Unsigned8
NMT-info Unsigned8
}
reservéd8
NMT-comms {
date-time TimeOfDay — only if NMT-command-ID = BOh; see A.4
node-states SEQUENCE SIZE (255) OF Unsigned8 — if NMT-command-ID = 96h; see A.4;
reports each node state individually
EPL-node-list — if NMT-command-ID = 40h...95h, AOh;
see A.4
NULL — else
}
}
4.3.5 SDO
4.3.5.1 Overview
SDO ::= SEQUENCE {
SequencelLayer
CommandLayer
}
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4.3.5.2 Sequencelayer

Sequencelayer ::= SEQUENCE {
SequenceFlags Bitstring {

rcon_bit1 (0) — 0: no connection; 1: initialisation; 2: connection valid
rcon_bit2 (1) 3: error response (retransmission requested)
rsnr_bit1 (2) — 0.

rsnr_bit2 (3)

rsnr_bit3 (4)

rsnr_bit4 (5)

rsnr_bit5 (6)

rsnr_bit6 (7)

scon_bit1 (8) — 0: no connection; 1: initialisation; 2: connection valid
scon_bit2 (9) 3: connection valid with acknowledge request
ssnr_bit1 (10) — 0..63

ssnr_bit2 (11)

ssnr_bit3 (12)

ssnr_bit4 (13)

ssnr_bits (14)

ssnr_bit6  (15)

reserved16

4.3.5.3 CommandLayer

CommandLayer ::= SEQUENCE {
SDOCommandHeader SEQUENCE {
reserved8
invoke-1D
segmentation_abort_response
command-ID

segment-size
reserved16

}

SDO-command CHOICE {
write-by-index-request [1h] Byihdex-RequestPDU
read-by-index-request A Index-RequestPDU
write-all-by-index-reques ifeAllIBylndex-RequestPDU
read-all-by-index-request AllIBylndex-RequestPDU

T WriteMultipleBylndex-RequestPDU

write-multiple-by-inde
read-multiple-B de
abort T AbortPDU

IT ReadMultipleBylndex-RequestPDU

write-all-by-inde § K] IMPLICIT WriteAllIBylndex-ResponsePDU
read-all-by,index- e 4h] IMPLICIT ReadAlIBylndex-ResponsePDU
write-mult{ple-by~ine [31h] IMPLICIT WriteMultipleBylndex-ResponsePDU
read- [32h] IMPLICIT ReadMultipleBylndex-ResponsePDU
}
}
4.3.5.4 Invoke

invoke-ID ::= Unsigned8

4.3.5.5 Segmentation_abort_response

segmentation_abort_response ::= BitString {

reserved (0)

reserved 1)

reserved (2)

reserved (3)

segmentation_bit1 (4) — 0: Expedited transfer; 1: initiate segment transfer
segmentation_bit2 (5) 2: segment; 3: segment transfer complete

abort (6) — 0: transfer ok; 1: abort

response (7) — 0: request; 1: response

4.3.5.6 Command-ID

command-ID ::= Unsigned8 — Contains context specific tag for SDO-command
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4.3.5.7 Segment-size

segment-size::= Unsigned16 — Length of segment data. Counting from the beginning of the
"SDO-command". Valid value range: 0...1458

4.3.5.8 WriteByindex services

WriteBylndex-RequestPDU ::= SEQUENCE {
data-size — only present if in SDOCommandHeader segmentation = "initiate"
index
sub-index
reserved8
payload-data

WriteBylndex-ResponsePDU ::= NULL

4.3.5.9 ReadByindex services

ReadBylndex-RequestPDU ::= SEQUENCE {
index
sub-index
reserved16

ReadBylndex-ResponsePDU ::= SEQUENCE
data-size —
payload-data

data-size
index
reserved16
payload-data

reserved16

ReadAllByIndex-ResponsePDU ::= SEQUENCE {
data-size — only present if in SDOCommandHeader segmentation = "initiate"
payload-data

WriteByName-ResponsePDU ::= NULL
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