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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-19: Data-link layer protocol specification —
Type 19 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e elds. To
this end and in addition to other activities, IEC publishes International ghnica ifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides { S “IEC

governmental organizations liaising with the IEC also part|0|pate i
with the International Orgamzatlon for Standardization (ISO

2) The formal decisions or agreements of IEC on technical matters & v @S possible, an international
consensus of opinion on the relevant subjects since e i \iitee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensydre that the technical content of IEC

Publications is accurate, IEC cannot be i the way in which they are used or for any
misinterpretation by any end user.

assessment ser
services carried ®

members of its teshnical and’lEC National Committees for any personal injury, property damage or

other damage of_ai ature tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses axisi ication, use of, or reliance upon, this IEC Publication or any other IEC
Publicat

8) Attention_is d ative references cited in this publication. Use of the referenced publications is
indispensable fo he'correct application of this publication.

International Standard IEC 61158-4-19 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

e increasing the number of supported devices (511 instead of 254);

e introducing a communication version identification;

e adding a mechanism for remote address allocation;

e introducing enhanced parameter addressing (32 bit instead of 16 bit);
e restructuring control and status word;

e improving the redundancy and hotplug features; Documents
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e improving the error handling;

e adding a multiplexing protocol (SMP: Type 19 Messaging Protocol).

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

FDIS Report on voting
65C/605/FDIS 65C/619/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.

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

A list of all the parts of the IEC 61158 series, published under thg<geneta t|tIe Industrial

* reconfirmed;

* withdrawn;

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

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

N

IMPORTANT — The ‘colou 'n}l’&{logo the cov age of this publication indicates that it
contains colours which. are consiﬁb\ﬁg\ e useful for the correct understanding of its

contents. Users sygul there print this ument using a colour printer.

N
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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 data-link protocol provides the data-link service by making use of the services available
from the physical 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 data-link
entities (DLEs) 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:

a) as a guide for implementors and designers;

b) for use in the testing and procurement of equipment;

c) as part of an agreement for the admittance of systems into the cpens
d) as a refinement to the understanding of time-critical comm

NOTE Use of some of the associated protocoltypes is restricte ‘ tual-property-right holders. In all
cases, the commitment to limited release of irtellectyal | | d e holders of those rights permits

DE 102 37Q97 ktur\yon Signallaufzeiten in verteilten

S \niKationssystemen

erfghren zur Synchronisation in einem redundanten
sprimunikationssystem
¥erfahren zur Laufzeitkorrektur in einer Kommunikationsstruktur

Verfahren zum Betreiben eines Netzwerks mit Ringtopologie

Kommunikationssystem mit redundanter Kommunikation

The holder of thesg patent rights has assured the IEC that he/she is willing to negotiate
licenses either free of charge or under reasonable and non-discriminatory terms and
conditions with applicants throughout the world. In this respect, the statement of the holder of
these patent rights is registered with IEC. Information may be obtained from:

[RI] Rexroth Indramat GmbH
Bgm.-Dr.-Nebel-Str. 2

D - 97816 Lohr

Germany

Attention is drawn to the possibility that some of the elements of this document may be the

subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.
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ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.

@%
S
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-19: Data-link layer protocol specification —
Type 19 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communicat
an automation environment.

1.2 Specifications
This standard specifies

a) procedures for the [t

link service e ,
b) the structure of'the

the interactions~b€étween a DL-service (DLS) provider and a DLS-user in the same system
through the exchange of DLS primitives;

c) the interactions between a DLS-provider and a Ph-service provider in the same system
through the exchange of Ph-service primitives.

1.4 Applicability

These procedures are applicable to instances of communication between systems which
support time-critical communications services within the data-link layer of the OSI or fieldbus
reference models, and which require the ability to interconnect in an open systems
interconnection environment.

Profiles provide a simple multi-attribute means of summarizing an implementation’s
capabilities, and thus its applicability to various time-critical communications needs.

Documents
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1.5 Conformance

This standard also specifies conformance requirements for systems implementing these
procedures. This part of this standard does not contain tests to demonstrate compliance with
such requirements.

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 61158-4-16:2007, Industrial communication networks -—
Part 4-16: Data-link layer protocol specification — Type 16 elements

ISO/IEC 7498-1, Information technology — Open Systems Inters
Reference Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Syst Part 3: Basic

Reference Model: Naming and addressing

1 gﬁns and information exchange
(

invpart on the concepts developed in ISO/IEC 7498-1 and
s use of the following terms defined therein.

3.2 Additional Type 19 terms and definitions

3.21
broadcast
transmission to all devices in a network without any acknowledgment by the receivers

3.2.2

communication cycle

fixed time period between two master synchronization telegrams in which real-time telegrams
are transmitted in the RT channel and non real-time telegrams are transmitted in the IP
channel

3.2.3
control unit
control device (for example, a PLC as specified in the IEC 61131 standard family)

Documents
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3.24

control word

two adjacent octets inside the master data telegram containing commands for the addressed
device

3.2.5
cross communication
direct multicast data transfer between devices

3.2.6
cycle time
duration of a communication cycle

3.2.7
cyclic communication
periodic exchange of telegrams

3.2.8
cyclic data
part of a telegram, which does not change its meaning duri

3.2.9
cyclic operation

3.2.10
device
a slave in the communics ‘ a power drive system as defined in the
IEC 61800 standard fapily, i the IEC 61131 standard family)

3.2.11
device addressield
address field (eight e address of the device

3.2.12
device conty
four adjacent\o

3.2.13
device status
four adjacent octets
device

nside the acknowledge telegram containing status information for each

3.2.14
DLE station identifier
network address assigned to a DLE

3.2.15

DLE station slot

unit (granularity of one) of position dependent mapping (for cyclic data field) of which a DLE
may occupy one or more, delineated by the range beginning at the DLE station identifier with
a length equal to the configured number of occupied slots

3.2.16

element

part of IDNs — each IDN has 7 elements, whereas each one has a specific mganing (for
example: number, name, data) ocuments
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3.2.17
EtherType
part of the Type 19 specific telegram header

3.2.18

forwarding

mode by which a device passes on a received telegram to the other port, either changed or
unchanged

3.2.19

identification number
IDN

designation of operating data under which a data block is preserved wit
unit, minimum and maximum input values, and the data

ribute, name,

3.2.20
line, line structure

(CP16/3)

3.2.21

loopback
mode by which a device passes on a re
either changed or unchanged

3.2.22
master

3.2.23
master data teI
MDT

telegram, in whic S

tions of network master

3.2.25
master synchron on telegram

MST

telegram, or part of a telegram, in which the master inserts a time synchronization signal

3.2.26

MDTO telegram

telegram, in which the master transmits its synchronization data, as well as parts or all of its
real-time data, to the slaves

3.2.27
participant
node

3.2.28
physical layer
first layer of the ISO-OSI reference model

Documents
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3.2.29

protocol

convention about the data formats, time sequences, and error correction in the data exchange
of communication systems

3.2.30
real-time data
part of the telegram that does not change its meaning during cyclic operation of the interface

3.2.31

RT channel

defined time slot within the communication cycle, which passes the CPF16 real-time
telegrams

3.2.32

service channel

SvC

non real-time transmission of information upon master request d RY ckan

3.2.33
slave
node, which is assigned the right to transmit by the en

N

dge telegram containing status information of a device

3.2.34
slave DLE
DLE that performs the functions of netwonk

3.2.35
station
node

3.2.36
status word
two adjacent octets ¢

3.2.37
S$-0-nnnn
designatio

3.2.38
telegram
DLPDU

3.2.39

topology

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

3.3 Symbols

ADR device address (1 < ADR < 511) adjusted directly on the device, for
example using a selector switch

AT MST header in AT

ATO..3 acknowledge telegrams

INFO service channel information Documents
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Jiseye jitter in tgqyc

MDTO master data telegram with synchronization data that the slaves
evaluates

MDT1...3 master data telegrams without synchronization data

P1 port 1

P2 port 2

RxD received data

SLKN slave identification parameter, slave arrangem

sSvVC service channel

t1 AT transmission starting time

t . shortest AT transmission star

1min

t3

ty

ts

EATAT

tcable

thyc

t

rep put-output)

tring me, which a master telegram needs, until it has passed through the
network and reached the master again

tseyc communication cycle time

TxD transmitted data

3.4 Acronyms and abbreviations

AHS service transport handshake of the device (acknowledge HS)
AT acknowledge telegram
Cc1D class 1 diagnostic
CP communication phase
Documents
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CPS communication phase switching

CRC cyclic redundancy check

FCS DLPDU check sequence

GDP Generic Device Profile

HS service channel handshake (see AHS and MHS)
IDN identification number

MDT master data telegram

MDT MST header in MDT

MHS service transport handshake of the te

MS communication from slave to m

MST master synchronization te
NRT non real-time mod

RT real-time

RTC
RTD
SCH

SCP

SERCO edl-time communication system interface

SFD t DLPDU delimiter
SMP Type 19 Messaging Protocol

SVC service channel

3.5 Additional conventions

All data types are assigned identification numbers (IDNs). They include real-time data
(commands and feedback values), parameters, and procedures. Most IDNs are similar to
those for Type 16 (see IEC 61158-4-16, 3.6). Several IDNs relate to the application and are
defined in their relevant standards (for example, IEC 61800-7-20x for Power Drive Systems).

Refer to Annex A for additional information, as well as to IEC 61158-4-16, A.1 for detailed
IDN specification.
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4 DL-protocol overview

This protocol type provides a highly optimized means of interchanging fixed-length real-time
data and variable-length segmented messages between a single master device and a set of
slave devices, interconnected in a ring or a line topology. The ring topology provides for
redundant communication paths, and in case of a fault it automatically switches to a set of two
lines without disturbing the communication.

This protocol type also provides for direct real-time data transmission between slaves, inside
the real-time channel (RTC), within each cycle.

The exchange of real-time data is totally synchronous by configuration apd~i
the messaging traffic.

unaffected by

The device addresses are set by the user, for example, using a s devices
may be added whenever required, even during operation, witho ddress
selections, which already exist. The determination of the numk aracteristics

. At the physical
etwork. Logically, one

slave with several devices shall act the same as ralysjaves w g device each.

nn@(

This protocol type also provides a
Standard Ethernet DLPDUs can be
connected Ethernet network nodes.

There are two classes of

a) master DLE;
b) slave DLE.

Only the master@'

clic and acyclic transmission.

Type 19 telegrafns \a PDUs according to ISO/IEC 8802-3. Type 19 real-time
telegrams sh e real-time part of the communication cycle time. They
transport m ©s and actual values. Type 19 header specifies two sub types
of type 1

b) Acknowledge~ielegram (AT), in which the slaves and the master transmit real-time data to
other devices.

Other Ethernet DLPDUs can be transmitted in the NRT channel.

Type 19 specifies 4 MDTs (MDTO to MDT3). The MDTs shall be transmitted by the master and
received by each slave. The MDTs shall contain all information (for example: synchronization,
command values, digital outputs) which is sent from the master to the slaves through the real-
time channel.

MDTO shall always be transmitted. MDT1 through 3 shall be transmitted only if required
depending on the total amount of data to be transmitted to the slaves. The master shall
always send the same number of MDTs during each communication cycle.

Type 19 specifies 4 ATs (ATO to AT3). The ATs shall be transmitted by the master with empty
data fields. Each slave shall insert its data into its allocated data field within the AT. The ATs
shall contain all information (for example: feedback values, digital inputs) which i sceint from
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the slaves to the master as well as from one device to other devices through the real-time
channel.

ATO shall always be transmitted. AT1 through 3 shall be transmitted only if required
depending on the total amount of data to be transmitted to the master. The master shall
always send the same number of ATs during each communication cycle.

The allocations of the service channels (SVC) and the real-time data fields (RTD) in the MDT
as well as in the AT shall be configured with parameters. The RTD lengths in the MDTs and
the ATs shall depend on the configuration and may be different for each slave depending
upon configuration. The number of MDTs and ATs may also be different. This configuration
shall meet the following requirements.

g\

a) All service channels shall be configured directly after the hot-plug fig

Telegram combinations of MDTs and ATs shall fit to any possibilities shown in
Figure 1, exclusively.

MDTO / ATO MDT1 / AT1 ~\ I\AQTZ / AT2 MDT3 / AT3
D Maximum N '/\‘ DN g
data length Q
1. [H[ SVC| RTD
2. [H[svC| Rrip || [R] RTD \< MO >
3. [H] SVC I NNRIN\| RTD\ IR RTD |
!\\ N
4. [H] SVC [ 1IIRD8Sve\] R1D\] [R] RTD | [R[ RTD \

NOTE In this figurgs ot-phug fie,&erved.

id MDT and AT telegram combinations

5.1 Overview

Networks of this “protocol type use standard ISO/IEC 8802-3 Ethernet DLPDUs for
transporting Type 19 DLPDUs.

5.2 General DLPDU identification
5.2.1 Introduction

DLPDUs shall be identified as specified in Table 1.

Full document details: IEC 61158-4-19 2010
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Table 1 — Ethernet DLPDU identification

DLPDU field | Data type Value/description
Dest MAC octet[6] Destination MAC address
Src MAC octet[6] Source MAC address
EtherType WORD 0x88CD (Type 19)

5.2.2 Destination address (Dest MAC)

The master shall transmit DLPDUs to all slaves wusing the broadcast address
OxFFFF FFFF FFFF as the destination address.

5.2.3 Source address (Src MAC)

The source address shall always be the MAC address of the ma

5.2.4 EtherType

The EtherType for real-time DLPDUs shall contain the value 0x€ ich-s the unique type
field number that has been allocated by the IEEE istration Authority for
Type 19 telegrams.

NOTE This field number refers to Type 19 cd
5.3 General DLPDU structure
5.3.1 Introduction

The data structure in a

Table 2.

hé following data entries as specified in

ructure in a DLPDU

atafield J\Q\ta/type Value/description

Hea\jﬁr | ootet6] Defines the DLPDU type
PE\QanB octet[40-1494] | Data fields are padded

The DLPDU hea all specify two types of telegrams, as specified in 5.4:

e Master data telegram (MDT): MDTs shall transmit data from the master to the slaves;

e Acknowledge telegram (AT): ATs shall transmit data from the slaves back to the master,
as well as from one device to one or several devices within the Type 19 network.

5.3.3 DLPDU payload

All transmitted data are permitted to have arbitrary bit sequences.

Padding octets shall be added if the Type 19 data is less than 40 octets, in order to reach a
total data field length of at least 46 octets.

The DLPDU payload shall be as described in 5.5 and 5.6.
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5.4 DLPDU header
5.4.1 Introduction
The DLPDU header shall distinguish the various DLPDUs. It shall be coded in the telegram

whether it is in the primary or secondary channel, whether it is an MDT or an AT, and which
one (MDTO to MDT3, respectively ATO0 to AT3).

In a line topology, the master shall decide whether the telegrams are marked as primary or
secondary telegrams, depending upon configuration.

The DLPDU header structure is shown in Table 3:

Table 3 — DLPDU payload header

Data field Data type | Value/description
DLPDU type | octet[1] | See 5.4.2 (
Reserved octet[1] — \
Reserved octet[4] —

5.4.2 DLPDU type

The DLPDU type shall be generated and ar@wit d in every MDT. Its content

shall be as shown in Table 4.

Bit number QQit W N scription
7 \ (F}S\Qar}o\r\semudary telegram

?‘&@g m ofy the primary channel (P-Telegram)

v

\'Qelebgm on the secondary channel (S-Telegram)

O
\ /MQ\T/orAT
N\
1N | AT

Cycle CNT

Cycle CNT not valid

Cycle CNT valid

v

- — Reserved
1-0 — Telegram number
00 Telegram number 0
01 Telegram number 1
10 Telegram number 2
11 Telegram number 3

5.5 MDT DLPDU
5.5.1 MDT MST field summary

The MDT is a Type 19 telegram and shall be as specified in Table 5, whereas the Type 19
header is called MDT MST.
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Table 5 — MDT MST header

DLPDU part Data field | Data type | Value/Description
MDT MST header | MDT type octet[1] See 5.5.3
MDT phase | octet[1] See 5.5.4
MDT CRC octet[4] See 5.5.5

5.5.2 Evaluation of MDT MST in the slaves

The MDT MST shall be generated by the master and evaluated by the slaves. Each slave
shall evaluate the MDT MST according to Table 6.

Table 6 — MDT MST fields to be considered by t?\lave

MDT type MDT phase D cﬁQ

MDTO Yes Yes \ %&\ >
MDT1 Yes No \%\ \
MDT2 Yes No/” N\ \\Yex
MDT3 Yes No () “es

5.5.3 MDT type

Refer to 5.4.2, whereas bit #6 shall be

5.5.4 MDT phase

The MDT phase shall
generated by the mas

A

A\

Bié\lhn\be\r \Qit\al\ue Description
\ Communication phase switching (CPS)
\,E/ Current CP
AN

New CP
% Cycle CNT
0-7 Value of Cycle CNT
3-0

— Communication phase (CP)

pe 19 communication. The phase shall be
very MDT. The structure is shown in Table 7.

2.7 — MDT phase

A\

0000 CPO
0001 CP1
0010 CP2
0011 CP3
0100 CP4

0101 to Reserved
1111

5.5.5 MDT CRC

The cyclic redundancy check (CRC) shall be used by the transmit and receive algorithms to

generate a CRC value for the MDT CRC field. The MDT CRC field shall contain a no t&iﬁﬁ

bit) cyclic redundancy check (CRC) value. This value shall be computed ass @ fun §1 ents
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contents of the destination address (see 5.2.2), source address (see 5.2.3), EtherType (see
5.2.4), Type 19 type (see 5.4.2) and phase (see 5.5.4). The encoding shall be as defined by
the Standard Ethernet CRC generating polynomial (see ISO/IEC 8802-3).

The MDT CRC shall be generated by the master and transmitted in every MDT (MDTO to
MDT3). This CRC shall be monitored in MDTO only, for synchronization purposes.

5.5.6 MDT payload during initialization
5.5.6.1 General

The content of the MDT data field depends on the communication phase (CP) and is
described in the following subclauses.

5.5.6.2 CPO

The master shall always transmit MDTO telegrams, and M

telegrams. MDTO shall be structured as stated in Table 8.

Table 8 — MDTO structure in"GPO0

DLPDU part Data field Data(typﬂ VMe;éription
MDT MDT type oc@N\// DTONsee 5.5.3
MDT phase < oc?\et[ﬁ \ 0)sée 5.5.4
MDT CRC N\ o}w\tm]  See/5.5.5
MDT payload Communication @rsmn \)‘l\ See Table 9
Data Fleld tet[ Shall be padded and not
. used

/\ W&@umcatmn version

Bit nu tva e Description
3171/8\ \ \?eserved
17- \ \ Number of MDTs and ATs in CP1 and CP2

2 MDTs and 2 ATs in CP1 and CP2
4 MDTs and 4 ATs in CP1 and CP2

00)
01

M

10 Reserved
11 Reserved
15-8 — Revision number
0 Initial revision
1-255 Reserved
7-0 — Initialization procedure version number
0 Void
1 Remote address allocation
2-255 Reserved

5.5.6.3 CP1 and CP2

The master shall choose between two communication sequences used in CP1 and CP2:

Full document details: IEC 61158-4-19 2010

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iec-61158-4-19-2010
http://www.avadocuments.com/doc/iec-61158-4-19-2010

—24 —

61158-4-19 © IEC:2010(E)

If the master expects 255 slaves or less, it may transmit either MDTO to MDT3 or MDTO

and MDT1 only, for example to save initialization time. The slaves shall support both
sequence options by evaluating the Communication version.

b)
MDT3.

If the master expects 256 slaves or more (up to 511 slaves) it shall transmit MDTO to

The MDT data fields shall contain the service channel (see 7.2) and the device control (see
5.5.7.4.2) of topology addresses as shown in Table 10, Table 11, Table 12 and Table 13

respectively.

In CP1 a slave shall behave as requested if the handshake bit (MHS)
corresponding SVC control. The MDT SVC INFO and the device control are

content of device control shall be valid.

Telegrams in CP2 shall have the same structure as in CP1,

shall be valid only in CP2.

Table 10 — MDTO in CP1 and

is set to 1 in the
“don’t care”. The

DLPDU part Data field Data t}pv\ \(albg\DBQy{ptlon
MDT MST MDT type octet[((] ~ M‘DQ'O\N'{ 5.§3
MDT phase c(ﬁé{[\q\)/ /c\PQ«\CPz, see 5.5.4
MDT CRC ( &te@q ( s e‘Q;./s

MDT data field

SVC of device 0

et/

rm"

(And so on for device 1
to device 126)

svc/ﬁe\v.ce/ﬁ\\

\?ctet[

eVIC

%\{on}s{l of devb\\b\

octM

~octet[2]

i

et sl
%

(And so on for device 1
to device 126)

De>u‘\e c trow 127 octet[2] —
Reserv for eviceg 127 octet[2] —
@\\Eble 11 - MDT1 in CP1 and CP2
DLPM% Data field Data type Value/Description
MDT MST /ﬁIDT type octet[1] MDT1, see 5.5.3
MDT phase octet[1] CP1 or CP2, see 5.5.4
MDT CRC octet[4] See 5.5.5
MDT data field SVC of device 128 octet[6] —
(And so on for device 129
to device 254)
SVC of device 255 octet[6] —
Device control of device 128 octet[2] —
Reserved for device 128 octet[2] —
(And so on for device 129
to device 254)
Device control of device 255 octet[2] —
Reserved for device 255 octet[2] —
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Table 12 - MDT2 in CP1 and CP2

DLPDU part Data field Data type Value/Description
MDT MST MDT type octet[1] MDT2, see 5.5.3
MDT phase octet[1] CP1 or CP2, see 5.5.4
MDT CRC octet[4] See 5.5.5
MDT data field SVC of device 256 octet[6] —
(And so on for device 257
to device 382)
SVC of device 383 octet[6] —
Device control of device 256 octet[2] — /\
Reserved for device 0256 octet[2]
RS
to device\3
Device control of device 383 octet[2] —< \
Reserved for device 383 octet[2] [/\\ \\ \

Py
DLPDU part Data field /{Daé\t?p{ \ >a|uelDescription
MDT MST MDT type octelld] \ MDjs, see 5.5.3
MDT phase /l ootet[1] ~CP1 or CP2, see 5.5.4

MDT CRC \

See 5.5.5

MDT data field

svedony TN

™N N

(And so on for device 385
to device 510)

NN

s\c of dé}a}e\511 > octet[6] —
\Qe co\v{)l o}\@w 384 octet[2] —
Re\aQ/e%\Q)r a‘ef}e\\\w/ octet[2] —
(And so on for device 385
to device 510)
@e\\ice centrdl of device 511 | octet[2] —
Resetved for device 511 octet[2] —

N
5.5.6.4 CP3 and

In CP3 and CP4, the master shall transmit MDTs as in normal operation (see 5.5.7).

In CP3 only the service channel and the device control shall be used. The configurable real-
time data of the MDT do not matter, but they shall have the number of octets required for CP4
and normal operation. The positions of the service channels and the real-time data fields in
the MDT relevant to the individual slaves shall be as transmitted by the master to the slaves
during CP2 with the corresponding communication parameters.

Depending on the application profile some bits in the device control may be valid starting at

CP3 and up to CP4.

In CP4, the configurable real-time data shall be valid and filled with command values as
determined by the parameters that the master transmitted to the slaves during CP2. The
connection control and the resource control which depend on the application profile shall be

valid.
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5.5.7 MDT payload in normal operation
5.5.7.1 Introduction

The MDT payload (see Table 14) shall always contain an MDT hot-plug field (see 5.5.7.2),
and either one or both of the following fields:

a) MDT service channel field (see 5.5.7.2.4);
b) MDT real-time data field (see 5.5.7.4).

Table 14 — MDT data field

DLPDU part Data field Data type ValueIDe)script\ion

MDT data field | MDT hot-plug field octet[8] See S.W

MDT service channel field | octet[See 5.5.7.3] Opt)'thét\See\Qg}Q 1
MDT real-time data field octet[See 5.5.7.4] Op%a\@e\ﬁ&u&e\r\>

For each slave, IDN S-0-1013 shall set the offset for its s@rvi hatrel. | S-0-1009 shall
set the offset for the device control, the IDN S-0-1050.x: gr S ent shall set the
offset for the connection data, the IDN S-0-1050.x.5 Current length_of connection shall contain
the length of the connection data, IDN S-0-1010 shall set the length~af the MDTs (see Figure
2). These parameters shall be transmitted b 3 st@ tothe slaves in CP2 during

initialization.
S-0:10
MDT SN
/TN -
HIM H \&/ \Q\)\/ F
SvC VC S
052 o TERGTVR o c
N\
S \/\‘ \>
S- 13 Device
\ Control Conn Connection
Control data #m
. -0-4909 #m
Q\ \) h fix part 4
S-0-1050.m.3 >
> S-0-1050.m.5

Figure 2 — Offsets within MDT payload

5.5.7.2 MDT hot-plug field
5.5.7.2.1 MDT hot-plug field summary
The structure of the MDT hot-plug field shall be as specified in Table 15 (see 6.3).
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Table 15 — MDT hot-plug field in HP0 and HP1
DLPDU part Data field Data type | Value/Description

MDT hot-plug field | Device address | octet[2] See 5.5.7.2.2

HP control octet[2] See 5.5.7.2.3

HP INFO octet[4] See 5.5.7.2.4

5.5.7.2.2 Device address field

The content of device address field shall be as specified in Table 16:

Tab

le 16 — Device address field

(X

Bit number Value Description < \
15-12 — Slave indices within one devic \ \
11-0 — Device addresses \ \ \
0 Default device address \ \ \ >
1-511 Device addresseS/ﬁ' oper \a({)n ° \
512-4092 | Reserved ( § 7 D4
4093 d of sc;n&lng\g}‘/a/e |Q(d\|?§es
4094 \qua\li\%d\ress &ang\s\ an\n'l/ng)g(slave indices
4095 dcaét\a ress

The content of HP con

9,
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Table 17 — HP control field (in HP0 and HP1)

Bit number Value Description

15 — Hot-Plug support
0 Hot-Plug not supported by master
1 Hot-Plug supported by master

14-10 — Reserved

9 — Enable / disable Hot-plug
0 Hot-Plug disabled
1 Hot-Plug enabled

8 — HP field vs. SVC communication (
0 Transmission via HP field /\Q ) (\
1 Transmission via HP field and SV&\ \

7-0 — HP function codes ( \ \
0 No data \ \\ \

1 Communication cyws& \ )
2 Begin of NRT cy{nnel (t6) \

3 End of NRT/c@e\nné(tj) R

" Preamgatoms [ (Y

5 Com}watiok\versi}xq )

6-15 erve
16 MD ngth
177~/ NDTNength
\hh L \MQ\KQength
AN YOG
> Q PRI e
Q \3{ ~ A>O length
33 > AT1 length
34 AT2 length
/% AT3 length
QX 36-47 reserved
48-127 reserved
128 MDT-SVC offset
129 AT-SVC offset

130-255 reserved

5.5.7.2.4 HP INFO fields (in HP0 and HP1)

Refer to the MDT service channel INFO field as described in 5.5.7.3.3.

5.5.7.3 MDT service channel (SVC) field
5.5.7.3.1 MDT service channel field summary
The MDT service channel field (see Table 18) shall contain all service channels (SVC) of the

configured devices within a Type 19 network. Only configured slave devices shall have their
own dedicated service channel, depending upon the application, whereas there shall be no

restriction regarding device address order. Documents
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The service channel for each device shall be as specified in Table 19.

Table 18 — MDT service channel field

DLPDU part Data field Data type Value/Description

MDT service channel field | MDT SVC for slave device 1 | octet[6] —
MDT SVC for slave device 2 | octet[6] —

(And so on for slave device 3 to
slave device (N-1))

MDT SVC for slave device N | octet[6] —

Table 19 — MDT SVC (for each slave)

DLPDU part Data field Data type

MDT SVC of slave device k | SVC control | octet[2]

<
SVC INFO | octeti4] —\

5.5.7.3.2 SVC control

The content of service channel (SVC) ¢

Table 20 —

Bit Bit & onWscription
number value
15-6 — Reseryed\ \( ~J \\/
5-3 — Data ti) k e}Qen‘t \/
000 /Se\rw chanr@\ac\\o\se\yrwce channel or break a transmission in progress

001 %mm% service channel is closed for the previous IDN and opened for

010 Kame.of operatiog data )
01 )&tnb te\a\opkf\tlon ata
1%‘&0 \\of\lQe c})e\ra)%n data
\NM\\ Wui\rr:um\m\put value
\1\1Q \Ma\\irwput value

111 Qper}tion data

2 — Bit last transmission
0 Transmission in progress
1 Last transmission

1 — R/W (read/write)

0 Read service INFO
1 Write service INFO
0 — MHS (master handshake bit)

toggle | Service transport handshake of the master

5.5.7.3.3 SVC INFO
The structure of SVC INFO shall be as specified for Type 16 control word (see IEC 61158-4-
16, 5.3.1.3).
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Exception: As compared to Type 16, SVC INFO shall always be 4 octet long. If only 2 octets
are transmitted in a step, then the value shall be in the low word, and the high word value

shall be “don’t care".

5.5.7.4 MDT real-time data field

5.5.7.4.1 General

The MDT real-time data field (see Table 21) shall contain all real-time data of the configured
devices. Each device shall have its own real-time data field as specified in Table 22.The
master real-time data (see Table 23) to any one device shall not be spread into two different
master data telegrams. There shall be no restriction regarding device address order.

The master shall at least process the real time data in the correspondin

Table 21 — MDT real-time data field

roducercycle time.

DLPDU part

Data field

Data type

VaelResriptisn

MDT real-time data field

Real-time data for

octet [See Table(22

AN

slave device 1 or Table 23]
Real-time data for | octet [Seg Table 2}\
slave device 2 or Table 23]

/\

05

(A
o sfave device (N-1))

so on for slave device 3

Real-time dat
slave device N

x&é‘xk

DLPqN\par Wld ) Data type Value/Description
Real-n%datkfor\d/e\@\{ e\\e c\\grol octet[2] See 5.5.7.4.2

NOTE The device ¢Qntpdl js\presentNor each sl e\eéctlyonce.

real-time data (connection data)

Data field

Data type

Value/Description

AN
RealXim a of
\LQ/e vide k

Connection data

Container

See 5.5.7.4.4

NOTE The connw

5.5.7.4.2 Device control

may be present for each slave 0..255 times.

The content of device control field shall be as specified in Table 24.

Full document details: IEC 61158-4-19 2010
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Table 24 — Device control field

Bit number Bit value Description
15 — Identification
0 No Identification request
1 Identification request
14 — Topology HS
toggle —
13-12 — Topology control
00 Fast-Forward on both ports
01 Loopback with Forward of P-Telegrams (
10 Loopback with Forward of S-Telegrams /\Q )
11 Reserved \
11 — Status physical topology ( \ \
0 physical ring is broken \ \\ \
1 physical ring is closed \ \ )
10-0 — Reserved \

5.5.7.4.3 Connection control

The content of connection control field s ifiedNnTFable 25.

Bit number escription

15-8
e

6

54 N

N

Blt\u{JuN
RN
> 0 or 12 Reéf\tir}\bi)z
REX Real-time bit 1
N
U
A\
D

Re\S}erved

\Pféducer synchronization

Not synchronized

@\

Synchronized

2\ Data field delay
> 0 No delay
1 Delay
1 — New data
toggle —
0 — Producer ready
0 Not valid
1 Valid

5.5.7.4.4 Configuration of connection data

The configuration of the connection data is done using IDN S-0-1050. It shall be assigned to a
slave with device address XX during initialization (CP2). All configured data in a connection
shall be write-protected in CP3 and CP4.
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Only operation data shall be used. For lists, only actual data length with even number of
octets shall be used. The structure of the application telegram shall be determined by the
configuration list labelled IDN S-0-1050.x.6. The value for "x" shall be the connection number
(see Table 26).

The connection shall be defined as configured in IDN S-0-1050.x.1. This connection shall be
either consumer or producer. Depending upon configuration, it shall be either:

a) configurable by the master during initialization (see IDN S-0-1050.x.6);

b) configurable by the slave during initialization (see IDN S-0-1500.x.5);

c) as specified in the telegram type parameter IDN S-0-0015.

The assignment of the connection offset shall be as configured in IDN S-0r1050.%.3.

The resource control has to be configured exactly once per resour
connections. Otherwise the sub-device generates the error code j

If needed, the resource status may to be configured in one ing cormnections.

Table 26 — Structure of a conm
/N

DLPDU part Data field Data type /\\ / /\ Vv\uel\gécription
Connection \ See 5.5. 4
octet[
control
Operation octet[dep
. data IDN ... upon ID
Configurable

connection data of Operahh(\ octet[de}s}e{d%&d length of operation data k shall be as

slave k data ID nfigured in IDN S-0-1050.x.6, defined by the slave

of By the selected standard telegram IDN S-0-0015.
Ope tion ctetfdependin
ta IBN ... upon IDW]

Table 27 — AT MST header

DLPDU part Data field | Data type | Value/Description

AT MST header | AT type octet[1] See 5.6.3

AT phase | octet[1] See 5.6.4
AT CRC octet[4] See 5.6.5

5.6.2 Evaluation of AT MST in the slaves

The AT MST shall be generated by the master and evaluated by the slaves. Each slave shall
evaluate the AT MST according to Table 28.
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Table 28 — AT MST fields to be considered by the slave

AT type AT Phase AT CRC
ATO Yes No Yes
AT1 Yes No Yes
AT2 Yes No Yes
AT3 Yes No Yes

5.6.3 AT type
Refer to 5.4.2, whereas bit #6 shall be 1.

5.6.4 AT Phase

The AT phase shall contain the status of the Type 19 communj¢ati i alization and
during normal operation. The phase shall be generated by the ; krans ed in every

5.6.6.1 General
The content of t
following subclauses

5.6.6.2 CPO

communication phase (CP) as described in the

The master tr it ATO telegrams, and no AT1, AT2, nor AT3 telegrams. ATO
shall be tated iTable 29.

Table 29 — ATO structure in CP0

DLPDU p}t/ Data field Data type Value/Description
AT MST AT type octet[1] ATO, see 5.6.3
AT phase octet[1] CPO, see 5.6.4
AT CRC octet[4] See 5.6.5
AT payload Sequence counter octet[2] octet 8;2881 :2 g:z: g; 2 g:::::g;:m:
Topology address 1 octet[2] OxFFFF
...... ...octet OxFFFF
Topology address 511 | octet[2] OxFFFF

5.6.6.3 CP1 and CP2

The master shall choose between two communication sequences in CP1 and CP2:
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If the master expects 255 slaves or less, it may transmit either ATO to AT3 telegrams, or

ATO and AT1 telegrams only, for example to save initialization time. The slaves shall
support both sequence options by evaluating the Communication (see Table 30).

b) If the master expects 256 slaves or more (up to 511 slaves) it shall transmit ATO to AT3

telegrams.

The AT data field shall contain the service channel (see 5.6.7.3) and the device status (see
5.6.7.4.2) of topology addresses as shown in Table 30, Table 31, Table 32 and Table 33
respectively.

In CP1 the requested slave shall respond by setting the handshake bit (AHS) and valid bit
(SVC valid) to 1 in the corresponding SVC status. The AT SVC INFO shall be “don’t care”.

In the device status the slave shall process the following bits:

a) slave valid bit is set to 1;
b) topology bits are updated;

c) parameterization level and communication error interface

In CP2 the telegrams shall have the same structure oritents of AT SVC

INFO shall be valid in CP2.
Table NT%&(C}

DLPDU part Data field Dat\a\type\\/ Value/Description
AT MST AT type F \o{:t 1] ATO, see 5.6.3
AT phase \ M oeteIn” | cP1or cP2, see 5.6.4
AT cRe \ [ Doctet4] See 5.6.5
AT data field SpE\of Nce‘o O\ | oglet(6] —

(And so on for devices 1 to
126)

N

Abngi&Qz]\ > octet[6] —
‘bivickitaﬁs\of de%e 0 octet[2] —
Rgs}r{ed\fﬁs{dm 0 octet[2] —
\.. \\) (And so on for devices 1 to
126)
vicesstatus of device 127 octet[2] —
Reserved for device 127 octet[2] —

Full document details: IEC 61158-4-19 2010
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Table 31 — AT1 in CP1 and CP2

DLPDU part Data field Data type Value/Description
AT MST AT type octet[1] AT1, see 5.6.3
AT phase octet[1] CP1or CP2, 5.6.4
AT CRC octet[4] See 5.6.5
AT data field | SVC of device 128 octet[6] —
(And so on for devices 128 to
255)
SVC of device 255 octet[6] —
Device status of device 128 octet[2] — /\
Reserved for device 128 octet[2] — /\\ aN
(And sodn for\devices 128 to
b o
Device status of device 255 octet[2] < \ \ B
Reserved for device 255 octet[2] /\\ \ \
Table 32 - AT2 in CP1 aﬁN
DLPDU part Data field *Da typfé \@uelDescrlptlon
AT MST AT type octet[1] \ AT3) see 5.6.3
AT phase /l o\@[ﬁ\ ~CP1 or CP2, 5.6.4
AT CRC | (] ovtettsy > [ see 565
AT data field svogf/& e 255~ \ octetls) —

™ N

(And so on for devices 257 to
382)

s%@ of deb/m}\{ > octet[6] —
Q /Deéw\e sta\of}*\we 56 octet[2] —
\QesNed\{Qr devic octet[2] —
(And so on for devices 257 to
382)
ebige Wof device 383 octet[2] —
@ \Qese%d for device 383 octet[2] —
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Table 33 — AT3 in CP1 and CP2

DLPDU part Data field Data type Value/Description
AT MST AT type octet[1] AT3, see 5.6.3
AT phase octet[1] CP1or CP2, 5.6.4
AT CRC octet[4] See 5.6.5
AT data field | SVC of device 0 octet[6] —
(And so on for devices 1 to
126)
SVC of device 127 octet[6] —
Device status of device 0 octet[2] — /\
Reserved for device 0 octet[2]
(And so{W&S\%\
126)
Device status of device 127 octet[2]

Reserved for device 127 octet[2] //\\ \

5.6.6.4 CP3 and CP4

mber of octets required for CP4 and
s and the real-time data fields in the AT

meters. Depending on the application profile,
id starting at CP3 and up to CP4.

The AT payload stru¢ture shall be as specified in Table 34.

Table 34 — AT data field

DLPDU part Data Field Data Type Value/Description

AT data field | AT hot-plug field octet[8] See 5.5.7.2

AT service channel field | octet[See 5.6.7.3] | Optional. See Figure 1

AT real-time data field octet[See 5.6.7.4] | Optional. See Figure 1

For each slave, IDN S-0-1014 shall set the offset for its service channel. IDN S-0-1011 shall
set the offset for the device status, the IDN S-0-1050.x.3 Telegram assignment shall set the
offset for the connection data, the IDN S-0-1050.x.5 Current length of connection shall contain
the length of the connection data,. IDN S-0-1012 shall set the length of the AT (see Figure 3).
These parameters shall be transmitted from the master to the slaves in CP2 during

initialization. Documents
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S-0-1012
AT
HIMH F
p|s 0| SVC|S¥C sve | | sve RTD c
RITT S
A
so0-1014 Device
\ Status Conn Connection
Control data #m
S-0-1011 #m
‘flx&g\ > 4
S-0-1050.m.3 >
$:0:1850'7,8

Figure 3 — Offsets withi

5.6.7.2 AT hot-plug field
5.6.7.2.1 AT hot-plug field summa

The structure of the AT hot-plug field | beNas ified in Table 35, depending upon hot-
plug phase (HPO, HP1, see 6.3).

Wﬁ\ fieldin HPO and HP1

Dll.PbQ,patl\ \B\fl\k{ ‘ﬁatatype Value/Description

ho plug figld \Qe\%‘a\gb\qr/ee)s octet[2] | See 5.6.7.2.2
Hb$\tat> octet[2] | See 5.6.7.2.3
/\ HP\)\JFO octet[d] | See 5.6.7.2.4

ield (in HPO and HP1)

5.6.7.2.3 HP sta

The content of HP control field shall be as specified in Table 36.

Documents

Document Sharing Hub

Full document details: IEC 61158-4-19 2010


http://www.avadocuments.com/doc/iec-61158-4-19-2010
http://www.avadocuments.com/doc/iec-61158-4-19-2010

—38 -

Table 36 — HP status field (in HP0 and HP1)

61158-4-19 © IEC:2010(E)

Bit number Value Description
15-9 — Reserved
8 — HP Condition
0 Acknowledgment in HP1
1 Error in HP1
7-0 — HP1 acknowledgment or error codes
0 Reserved
1 No data
2 Error: SVC activation /\(
3 reserved /\\
4 Error: Device address \ \
5 Error: Slave scan < S
6 to 127 Reserved /\\ \\
128 MDT-SVC pointer—. \\/
129 AT-SVC poi?(er A~ B
130 to 254 Reservee\ \ > / A
255

h device shall be as specified in Table 38.

Table 37 — AT service channel field

DLPDU part Data field Data type Value/Description
AT service channel field | AT SVC for slave device 1 | octet[6] See Table 38
AT SVC for slave device 2 | octet[6] See Table 38
(And so on for slave device 3 to
slave device (N-1))
AT SVC for slave device N | octet[6] See Table 38

Full document details:

Table 38 — AT SVC (for each slave)

DLPDU part Data field | Data type | Value/Description
AT SVC of slave device k | SVC status | octet[2] —
SVC INFO | octet[4] —

IEC 61158-4-19 2010
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5.6.7.3.2 SVC status

The structure of SVC status shall be as specified in Table 39.

Table 39 — AT SVC status description (DLL)

Bit number | Bit value Description
15-4 — Reserved

3 — SVC processing
0 SVC invalid
1 SVC valid

2 — SVC error (
0 No error /\< N <\
1 Error in SVC, error message in SVC({\IF}\

C e NN\ >

0 Step finished, slave ready/fw\néx ste\g\ \

1 Step in process, new steNal \d\ >

0 — AHS

/ N\
toggle SVC transport/h\ari@@ of‘th&awle bit)

O

INFO skhal\be as specified for Type 16 control word

5.6.7.3.3 SVC INFO

The structure of service channel (SVGC
(see IEC 61158-4-16, Table 7).

Exception: As compar
are transmitted in a s

shall be “don’t care".
5.6.7.4 AT real-t;

The AT reaf-time-gdata\ fie e Table 40) shall contain real-time data of the configured
ave its one device status (see Table 41) and may have

The slave shallat least process the real time data in the corresponding producer cycle time.

Table 40 — AT real-time data field

DLPDU part Data field Data type Value/Description

AT real-time data field | Real-time data for slave device 1 | octet[see —
Table 41 or
Table 42]

Real-time data for slave device 2 | octet[see —
Table 41 or
Table 42]

(And so on for slave device 3 to
slave device (N-1).)

Real-time data for slave device N | octet[see —
Table 41 or
Table 42]
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Table 41 — AT real-time data (device status)

DLPDU part

Data field

Data type

Value/Description

Real-time data of slave device k

Device status

octet[2]

NOTE The device status is present for each slave exactly once.

Table 42 — AT real-time data (connection data)

DLPDU part

Data field

Data type

Value/Description

Real-time data of slave device k

Connection data

Container

/N

NOTE The connection data may be present for each slave 0..255 times.

5.6.7.4.2 Device status

The content of device status field shall be as specified in Table

@C‘@

N
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41—

Table 43 — Device status field

Bit number Bit Description
value
15 — Communication warning interface
0 No warning
1 Communication warning occurred
14 — Topology HS
toggle
13-12 — Topology status
00 Fast-Forward on both ports /\
01 Loopback with Forward of P-Telegrams /\\ aN
10 Loopback with Forward of S-Telegrams (\ \
14 | NRT mode (\ \ \
(store and forward)
11-10 — Status of inactive port /\\ \\ \
00 No link on inactive port \ \\/
01 Link on inactive port ~ \
10 P-Telegram on inacfm—{k)@/ A
11 S-Tel%g/rév;kon igé&ive(\port ( U ‘\)
9 Error CB\necth \ \ /
Error-frg€ connection
Error in\the (c_)}he\cti&}\o}s‘\urr d
; s S >

S podie )

Slave valid
Ehvor (C4D)

WoRdr

Error

Warning (C2D)

No Warning

@\o
N

/

Warning

@
&\

Procedure command change bit

\>;

No change in procedure command acknowledgement

Changing procedure command acknowledgment

4 — Parameterization level
0 PL is not active
1 PL is active

3 — Reserved

2 — Reserved

1-0 — Reserved

5.6.7.4.3 Connection control

The content of connection control field shall be as specified in 5.5.7.4.3
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5.6.7.4.4 Configuration of connection data
The content of connection data field shall be as specified in 5.5.7.4.4
6 DL management

6.1 Overview

DL-management procedures are functionally processed in response to DL-management
service requests submitted by the DL-user and events caused by the network.

6.2 Enable and disable cyclic communication

6.2.1 Introduction

A Notify_cyclic_communication_disabled
the slave device if the cyclic communicati

d to configure the slave devices for cyclic communication and for

parameter setting in the device via acyclic communication;

f) CP3 shall be used to further configure the slave devices, the cyclic communication shall
already be running but shall not be used;

g) in CP4 the initialization process is complete and the Type 19 network shall be in normal
operation.

It shall also be possible to enter CPO from any higher phase. It shall not be possible to enter
other phases except when leaving the previous one in ascending order.

The master shall initiate a specific CP by setting the MDT phase octet in the Type 19 DLPDUs
(see 5.5.4). The slaves shall follow accordingly. Only in the case of a communication error
shall the slaves switch to NRT mode.

The communication phase state machine is shown in Figure 4.
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