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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

FOREWORD

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

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

3) IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote internatiopal uniformit

the latter.

5) IEC itself does nof _provide
assessment serw i
services carried out by i

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

Attention is drawn te“the fact that the use of the associated protocol type is restricted by its
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 layer protocol type to
be used with other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

NOTE Combinations of protocol types are specified in IEC 61784-1 and IEC 61784-2.

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 third edition cancels and replaces the second edition published in 2010. This edition
constitutes a technical revision. The main changes with respect to the previous edition are
listed below:

e introducing connections based on a producer-consumer model;
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e introducing additional mechanisms to realize features such as timestamping and
oversampling;

e improving the hotplug and redundancy features;
e improving the phase switching and the error handling;

e editorial improvements.

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

FDIS Report on voting
65C/762/FDIS 65C/772/RVD

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

The committee has decided that the contents o
the stability date indicated on the IE€\web si}
related to the specific publication. At tk

* reconfirmed,

* withdrawn,

* replaced by a revised gdition,
*+ amended.

IMPORTANT -
that it contai
understanding
colour prin

0ogg on the cover page of this publication indicates
re considered to be useful for the correct
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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 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 ape
d) as a refinement to the understanding of time-critical commupmic

various protocol type(s) in other combinations
right holders.

The International Electr
claimed that complian
19 elements and possi

DE 102 00 502 475

DE 102 37 097

/erfahren zur Laufzeitkorrektur in einer
Kommunikationsstruktur

Korrektur von Signallaufzeiten in verteilten
Kommunikationssystemen

either free harge~ar under reasonable and non-discriminatory terms and conditions with
applicants threughout the” world. In this respect, the statement of the holders of these patent
rights is registered with IEC. Information may be obtained from:

[BR] BoschRexrothAG
Zum Eisengiesser 1
D-97816 Lohr
Germany

[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://patents.iec.ch) maintain on-line databases of
patents relevant to their standards. Users are encouraged to consult the databases 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 communicz
an automation environment.

1.2 Specifications
This standard specifies

a) procedures for the [ti
entity to a peer useg
link service ide

a) the inte
DLPDUs;

b) the interactions bétween 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.
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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 documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

NOTE All parts of the IEC 61158 series, as well as IEC 61784-1 and IEC 61784-2 ar infatred simqultaneously.
Cross-references to these documents within the text therefore refer to the editions as\dated in\this\list of normative
references.

IEC 61158-4-16:2007, Industrial communication networks pecifications -—

ISO/IEC 7498-1, Information technology — Open S jion — Part 1: Basic

Carrier sense multiple gcce 9 tion (CSMA/CD) access method and
physical layer specificatio

ge formats - Information interchange -

IEEE 802.3: Information technology — Telecommunications
and informatio systems — Local and metropolitan area
networks — Part 3: Carrier Sense Multiple Access
with  Collision etecti Access Method and  Physical Layer

Specifica

Internet Engineering
Maximum Segmen

ask Force (IETF), Request for Comments (RFC): RFC 879, The TCP
ize and Related Topics (available at <http://www.ietf.org/rfc/rfc0879.txt>)

3 Terms, definitions, symbols, acronyms, abbreviations and conventions

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

3.1 Reference model terms and definitions

This standard is based in part on the concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3, and makes use of the following terms defined therein.

3.2 Additional Type 19 terms and definitions

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

3.2.4

control word
two adjacent octets inside the master data telegram containing
device

afdressed

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 telegr

3.2.8
cyclic data
part of a telegram,

its meaning during cyclic operation of the network

3.2.9

cyclic oper

operationin i i i e communication network are addressed and queried one after
the othekat intervals

3.2.10

device

a slave in the communication network, (for example, a power drive system as defined in the
IEC 61800 standard family, 1/O stations as defined in the IEC 61131 standard family)

3.2.11
device address field
address field (eight bits) containing the address of the device

3.2.12
device control
four adjacent octets inside the master data telegram containing commands for each device

3.2.13
device status
four adjacent octets inside the acknowledge telegram containing status information for each

device
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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 sp &_meaning (for
example: number, name, data)

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 teleg e.oth rt, either changed or
unchanged

3.219

identification number
IDN

designation of operating d
unit, minimum and maxi

S preserved with its attribute, name,

3.2.20

line

line structure < >

network topology, i t sion medium is routed from station to station in the
form of a line; the Mmfg ioN\j sritted in one direction from the master down to the last
slave in the line, to the master via all the slaves in the reverse order
(CP16/3)

3.2.21
loopback
mode by whic
either changed ort

e passes on a received telegram to the same port and to the other port,
anged

3.2.22
master
node, which assigns the other nodes (i.e., slaves) the right to transmit

3.2.23

master data telegram

MDT

telegram, in which the master inserts its data

3.2.24
master DLE
DLE that performs the functions of network master
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3.2.25

master synchronization 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 which is connected to the network

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

3.2.29

protocol
convention about the data formats, time sequences, #
of communication systems

in the data exchange

3.2.30
real-time data
part of the telegram that does not change duri clic operation of the interface

3.2.31

RT channel
defined time slot witkin
telegrams

e, which passes the CPF16 real-time

3.2.32
service channel
SVC

3.2.33
slave
node, whict

3.2.34
slave DLE
DLE that performs the functions of network slave

3.2.35
station
node which is connected to the network

3.2.36
status word
two adjacent octets inside the acknowledge telegram containing status information of a device

3.2.37
S$-0-nnnn
designation of IDNs
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3.2.38
telegram
DLPDU

3.2.39

topology

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

3.2.40

topology index

position of a slave in a Type 19 network using a daisy chain numeration starting with value 1
at the first slave after the master

3.3 Symbols

ADR device address (1 < ADR < 511) adjusted o e ice, for
example using a selector switch

AT MST header in AT

ATO...3 acknowledge telegrams

INFO service channel jnformatj

JtScyc jitter in tScyc

hronization data that the slaves

MDTO

MDT1...3 Qta telegraxs without synchronization data

P1 Q

P2

RxD

SLKN ve identification parameter, slave arrangement

sSVC service channel

1 AT transmission starting time

t1min shortest AT transmission starting time

3 command value valid time

t4 feedback acquisition capture point

t5 minimum feedback processing time

tcable time, by which the transmitted signal is delayed by the cable, for each
unit of length (approx., 5 ns/m)

trep time, by which the received signal is delayed by a forwarding slave

(input-output)
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tRing time, which a master telegram needs, until it has passed through the
network and reached the master again

tScyc communication cycle time

TxD transmitted data

3.4 Acronyms and abbreviations

AHS service transport handshake of the device (acknowledge HS)
AT acknowledge telegram
C-CON connection control

C-DEV device control

C1D class 1 diagnostic

CP communication phase

CPS communication phase switei
CRC cyclic redunda \

CSoS CIP Safety on SERCOS

FCS R “®

FG

FSP

GDP

HP

HPO Plug phase 0

HP1 Hot-Plug phase 1

HP2 Hot-Plug phase 2

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

P Internet protocol

MAC media access control

MDT master data telegram

MDT MST header in MDT
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MHS service transport handshake of the master
MS communication from slave to master
MST master synchronization telegram
NRT non real-time

P-channel primary channel

P-telegram primary telegram

PL parametrization level

RT real-time

RTC real-time channel

RTD real-time data in MDT or AT

S-DEV device status %
S-channel

S-telegram

SCH

SCP

SE

SERCOS

SFD

S| cture instance

SMP Type 19 Messaging Protocol

SVC service channel

ucc unified communication 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, Clayse A.1 for
detailed IDN specification. ocuments
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4 DL-protocol overview

4.1 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 communication cycle.

The exchange of real-time data is totally synchronous by configuratig
the messaging traffic.

\affected by

a) master DLE;Q
b) slave DLE.
Only the master D

itted” in the real-time part of the communication cycle time. They
output data, for example command and feedback values. The Type

a) Master data tefegram (MDT), in which the master transmits real-time data to the slaves;
b) Acknowledge telegram (AT), in which the slaves transmit real-time data to the master and
other slaves.

Other Ethernet DLPDUs can be transmitted in the UC 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 MDT3 shall be transmitted only if required
depending on the configuration of the application data to be transmitted. 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 maaﬁ with the

configured AT length. The AT data fields are set to 0, except the application datd@CdHRENts
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communication. 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 is sent
from the slaves to the master as well as to other slave devices through the real-time channel.

ATO shall always be transmitted. AT1 through AT3 shall be transmitted only if required
depending on the configuration of the application data to be transmitted. The master shall
always send the same number of ATs during each communication cycle.

The allocations of the service channels (SVC), the device control (C-DEV), the device status
(S-DEV) and the connections in the MDT as well as in the AT shall be configured with
parameters. The lengths of connections in the MDTs and the ATs shall depend on the amount
of application data and may be different for each slave depending upon configuration. The
number of MDTs and ATs may also be different because of the iguration. This
configuration shall meet the following requirements.

a) A SVC of a slave shall be transmitted within one MDT or one AT ans > & spread
into different MDTs or ATs.

b) A connection of a slave shall be transmitted within one e A shall not be
spread into two different MDTs or ATs.

c) Each connection and SVC shall start at an even addre

significant word is sent first, followed
the octets of this word, and”so on in

4.2 General DLPD
4.2.1 Introd

DLPDUs shall be id

thernet DLPDU identification

Data type Value/description

octet[6] Destination MAC address

octet[6] Source MAC address
EtherType WORD 0x88CD (Type 19)

4.2.2 Destination address (Dest MAC)

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

4.2.3 Source address (Src MAC)

The source address shall always be the MAC address of the master.

4.2.4 EtherType

The EtherType for real-time DLPDUs shall contain the value 0x88CD, which is the unique type
field number that has been allocated by the IEEE EtherType Field Registration Authority for

Type 19 telegrams. Documents
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NOTE This field number refers to Type 19 communication.
4.3 General DLPDU structure
4.3.1 Introduction

The data structure in a DLPDU shall consist of the following data entries as specified in
Table 2.

Table 2 — Data structure in a DLPDU

Data field Data type Value/description

Header octet[6] Defines the DLPDU type /\

Payload octet[40-1494] | Data fields are padded, if less than 4 tets

4.3.2 DLPDU header

e Master data telegram (MDT): MDTs shall transmit data.fron

e Acknowledge telegram (AT): ATs shall trans
well as to other slaves within the Type 19 netwar

4.3.3 DLPDU payload

The DLPDU payload s
4.4 DLPDU heie
4.41 Introductio

In a line topology, th

secondary telegram

master shall decide whether the telegrams are marked as primary or
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 4.4.2
Reserved octet[1] —
Reserved octet[4] —

4.42 DLPDU type

The DLPDU type shall be generated by the master and transmitted in every MDT and AT. Its
content shall be as shown in Table 4. Documents
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Table 4 — DLPDU type

Bit number | Bit value Description
7 — Primary or secondary telegram
0 Telegram on the primary channel (P-Telegram)
1 Telegram on the secondary channel (S-Telegram)
6 — MDT or AT
0 MDT
1 AT
5 — Cycle CNT
0 Cycle CNT is disabled (
1 Cycle CNT is enabled A
(Cycle CNT is defined in MDT phase (?lt/é\g\)\ Q
4 — (reserved) \ \
3-2 (reserved for Telegram number 4o 15N \
1-0 — Telegram number < \ \ \
00 Telegram number 0 N\ \
01 Telegram number 1( m )
10 Tele/qam numt@\?\\// /\ \
It SN
N

4.5 MDT DLPDU
4.5.1 MDT MST field summary %
The MDT shall be as s ifi header of MDTO is called MST.

MDT header

\QLN part VI;}l?\ﬂeld Data type | Value/Description
header [NBT type octet[1] see 4.5.3
MDT phase | octet[1] see 4.5.4
MDT CRC octet[4] see 4.5.5

4.5.2 Evaluati MDT header in the slaves

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

Table 6 — MDT header to be considered by the slave

MDT type MDT phase MDT CRC
MDTO = MST Yes Yes Yes
MDT1 Yes No Yes
MDT2 Yes No Yes
MDT3 Yes No Yes

NOTE The slave has to evaluate the MDT type and MDT phase only if the MDT CRC is valid.
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4.53 MDT type

Refer to 4.4.2, whereas bit #6 shall be 0.

4.5.4 MDT phase

The MDT phase shall contain the status of the Type 19 communication during initialization

and during CP4. The phase shall be generated by the master and transmitted in every MDT.
The structure is shown in Table 7.

Table 7 — MDT phase

Bit number | Bit value Description /\
7 — Communication phase switching (CPS) /\\ ~
0 Current CP
Communication phase (bit 3-0) contains curtent C
1 New CP
Communication phase (b|t -0) ontalns e target
for phase switching.
6-4 — Cycle CNT
(shall be enabled if MDT DDdPD pe bi 5 is setto 1)
Value of Cycle C
0-7 (is_.incremen d acjincommynication cycle by the
a er)
3-0 — b@{nm}tk\akon pkase \S‘\
0000 | cpo™
0001 [ dP1 (N D
A ASIDY
ooty | cPal
\/\N N
Q 0101 é\ W
1™

4.5.5

The cyclig check\{CRC) shall be used by the transmit and receive algorithms to
generaté e forthe MDT CRC field. The MDT CRC field shall contain a 4-octet (32-
bit) cyclic k (CRC) value. This value shall be computed as a function of the

contents of the~destination address (see 4.2.2), source address (see 4.2.3), EtherType (see
4.2.4), Type 19 typefsee 4.4.2) and phase (see 4.5.4). 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 evaluated in every MDT by the slave (see Table 6).

4.5.6 MDT payload during initialization

4.5.6.1 General

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

4.5.6.2 CPO

MDT2, nor MDT3
Documents
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Table 8 — MDTO structure in CP0

IEC 61158-4-19:2014 © IEC 2014

DLPDU part Data field Data type Value/Description
MDT MDT type octet[1] MDTO, see 4.5.3
MDT phase octet[1] CPO, see 4.5.4
MDT CRC octet[4] see 4.5.5
MDT payload Communication version | octet[4] see Table 9
MDT Data Field octet[36] Shall be padded and not
used
Table 9 — Communication version
N
Bit number Bit value Description A (\
31-23 . (reserved: 0x00 as valid combination\sha
checked by slaves)
22 — SWC
0 Non-Type 19 (Industrial
by application
Non-Type 19 (Indgstri
application: last s{ave|in line sh
1 19 telegrams(toth
f r ard s e
ommunication control.
21 — F%&cp\s«@o{ N
0 ransmission \Qf ST DTO) interrupted during CP
S! |tcha-}Q e (120ms)

g{r\ smission of communication parameters in MDTO
C

0 \Qo%nsmission of parameters
ransmission of the following parameters:
) - ATO transmission starting time (t1-CP1&CP2)
- Beginning of UC channel (t6-CP1&CP2)
\ - End of UC channel (t7-CP1&CP2)
\I \/ (reserved: 0x00 as valid combination shall be
19-18 —
checked by slaves)
17-16 . Structure and number of MDTs and ATs in CP1 and
CP2
00 2 MDTs and 2 ATs in CP1 and CP2 (include SVCs,
C-DEV, S-DEV) — up to 255 slaves
01 4 MDTs and 4 ATs in CP1 and CP2 (include SVCs,
C-DEV, S-DEV) — up to 511 slaves
10 (reserved)
11 (reserved)
15-8 — (reserved)
7.1 . (reserved: 0x00 as valid combination shall be
checked by slaves)
0 — Address allocation
0 Without address allocation (used for Type 19

Version 1.0 only)

Full document details: IEC 61158-4-19 2014
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Bit number Bit value Description

1 Address allocation (shall be used for Type 19

Version 1.1.1 and greater)

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

a) If the master supports 255 slaves or less, it may transmit either MDTO to MDT3 or MDTO
and MDT1 only, for example to save initialization time.

b) If the master supports 256 slaves or more (up to 511 slaves) it sha
MDTS3.

The slaves shall support both sequence options. It shall select the evaluating
bit 17 and bit 16 of the communication version (see Table 9).

The MDT data fields shall contain the service channel (seg
4.5.7.4.2) of the topology indices as shown in Table 10
respectively.

In CP1 a slave shall behave as requested if
corresponding SVC control. The MDT
shall be valid.

Telegrams in CP2 shall have the sa
shall be valid only in CP2.

Table 10 —~\MDTQ|in CP

(N
DLPDU part L \/\QaQ fiélq Data type Value/Description

MDT MST &/ Mlz?\T type< octet[1] MDTO, see 4.5.3

Mb\\m,{e \/\\/ octet[1] CP1 or CP2, see 4.5.4
A M{T CRC octet[4] see 455

MDT dataAi NR\SQ topologylndex octet[6] —

pology indices 0 to 127)

x (And so on for topology indices
#1
to #126)
DT SVC for topology index | octet[6] —
#127
Device control for topology octet[2] —
address #0
Reserved for topology index | octet[2] —
#0
(And so on for topology indices
#1
to #126)
Device control for topology octet[2] —
index #127

Reserved for topology index | octet[2] —
#127
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Table 11 — MDT1 in CP1 and CP2 (topology indices 128 to 255)

DLPDU part Data field Data type Value/Description
MDT MST MDT type octet[1] MDT1, see 4.5.3
MDT phase octet[1] CP1 or CP2, see 4.5.4
MDT CRC octet[4] see 4.5.5

MDT data field SVC of topology index #128 octet[6] —

(And so on for topology index
#129 to #254)

SVC of topology index #255 octet[6] —

Device control of topology octet[2] —
index #128

Reserved for topology index | octet[2] — )
#128 (\
o] for topalogy }9/
#1 9to
Device control of topology octet[2] <
index #255

Reserved for topology index | octet[
#255 m

\ Q
Table 12 - MDT2 in CP4 an 2 (topology indicés 256 to 383)

DLPDU part Data field / Data t}pg Value/Description

MDT MST MDT type \ (MoctetN\ | MDT2, see 4.5.3
MDT<hase, [~ dotet[1} CP1 or CP2, see 4.5.4
N

| octét[4] see 4.55

MTCRE (N
MDT data fieldC slyoé(%g}ggy\mq&\{%R octet[6] —

(And so on for topology index

/\&/\\ B #257 to #382)
AN

Iogy index #383 | octet[6] —

%Né&\%%pology octet[2] —
ingex

#‘Zes\e%ed\f{r topology index | octet[2] —
6

#25

7

(And so on for topology index
#257 to #382)

Device control of topology octet[2] —
index #383

Reserved for topology index | octet[2] —
#383
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Table 13 — MDT3 in CP1 and CP2 (topology indices 384 to 511)

DLPDU part Data field Data type Value/Description
MDT MST MDT type octet[1] MDT3, see 4.5.3
MDT phase octet[1] CP1 or CP2, see 4.5.4
MDT CRC octet[4] see 4.5.5

MDT data field SVC of topology index #384 octet[6] —

(And so on for topology index
#385 to #510)

SVC of topology index #511 octet[6] —

Device control of topology octet[2] —
index #384

Reserved for topology index | octet[2] — )
AN NN
#385 to )

DN

Device control of topology octet[2] <
index #511

Reserved for topology index
#511

4.5.6.4 CP3 and CP4

In CP3 and CP4, the master shall tran e same structure (see 4.5.7).
In CP3, only the service ontrol shall be valid. The configured
application data in the cdnne atl not be evaluated, but they shall have

the number of octetsprequi NI he positions of the service channels and the

connections in the MD idual-$laves shall be as transmitted by the master
to the slaves duri S spondiyg communication parameters.
In CP4, the conﬂi atjon “datad>shall be valid and filled with command values as

¢ master transmitted to the slaves during CP2. The
control which depend on the application profile shall be

) one MDTO hot-plug field (see 4.5.7.2) and depending on the configuration;

) one MDTO extended field;

c) several service channels, one per slave only (see 5.5.7.2.4);

) several device controls, one per slave only;

) several connections (see 4.5.7.4).

The MDT payload of MDT1 to MDT3 (see Table 14) can contain depending on the
configuration

a) several service channels, one per slave only (see 5.5.7.2.4);

b) several device controls, one per slave only;

c) several connections (see 4.5.7.4).
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Table 14 — MDT data field

DLPDU part Data field Data type Value/Description
MDT data field | MDTO hot-plug field octet[8] In MDTO only, see 4.5.7.2
MDTO extended field octet[4] In MDTO only, see 4.5.7.2

MDT service channels | octet[see 4.5.7.3] | Optional. see 4.5.7.3

MDT real-time data octet[see 4.5.7.4] | Optional. see 4.5.7.4

For each slave,

e [IDN S-0-1013 (SVC offset in MDT) shall set the offset for its service chiannel;
e IDN S-0-1009 (Device Control offset in MDT) shall set the offset for'the dewvice sontrol;
e |IDN S-0-1050.x.3 (Telegram assignment) shall set the offset for

e |IDN S-0-1050.x.5 (Current length of connection) shall contain th connection
data;

e [IDN S-0-1010 (Lengths of MDTs) shall contain the lengths ofa

for MDTO only).
These parameters shall be transmitted by the mastel to the slaves i
<§e<1 0 G
- \_/

H|M F
blg|H| EF[SVC| |svC| svc< VRTD &
P 1 A n N
R|T f Y S
N\,
N
S-0-1913 N\
<> C-Dev C-Con| configured
#m connection data #m
A /
<0-700 fix part fix part
AN v
Q $:0-1050..3 ’
N '

Figure 1 — Example of offsets within MDT payload

4.5.7.2 MDT hot-plug field
4.5.7.21 MDT hot-plug field summary

The structure of the MDT hot-plug field shall be as specified in Table 15, depending upon hot-
plug phases (see 5.5).
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Table 15 — MDT hot-plug field

DLPDU part Data field Data type | Value/Description

MDT hot-plug field | MDT-HP address | octet[2] see 4.5.7.2.2
HP control octet[2] see 4.5.7.2.3
MDT-HP INFO octet[4] see 4.5.7.2.4

4.5.7.2.2 MDT-HP address field

The content of the HP address field in the MDT shall be as specified in Table 16:

Table 16 — HP address in MDT-HP field

Bit number Value Description

15-12 — Slave index specifies the num shaves wi
one device (device can contai muIt| la es)
0-15 Slave index (set by masgw
11-0 — Device addresses \/
0-511 Device addresseg for rati Wster in
HP1 and HP g ;

512-4092 ervec}y\\ >\/ (\\

(
4093 ese}v@)\ NN )

4094 rvec?)\

4095 roagcast ad eés}(\ss?by master in HPO, each
P sI ve s aI this address)

4.5.7.2.3 HP cont

The content of )—@nt
control field (in HPO and HP1)

/Ett\@qnb\e\r Nue Description
15\ . Hot-Plug support (the master shall set this bit to 1 in
CP4, if hot-plug is supported)

0 Hot-Plug not supported by master (slave shall switch
from HPO, HP1 or HP2 to NRT mode)

ecified in Table 17.

Table

Hot-Plug supported by master (HP slave prepared HP
function)

14-10 — (reserved)
9 — Enable / disable Hot-plug
0 Hot-Plug disabled (HP slave shall switch to HPO)

Hot-Plug enabled (HP slave shall evaluate the HP
field)

8 — HP field vs. SVC communication

HP field is used only (the master uses only the HP

0 field to communicate with the HP slave)
1 HP field and SVC are used (the mas.ter uses the HP
field and the SVC to communicate with the HP slave)
7-0 — Coding of HPO parameters (0 to 127)
0 No HP parameter (MDT-HP INFO is don’t care) .
1 Communication cycle time (tScyc, S-0-1002) U cuments
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Bit number Value Description
2 Beginning of UC channel (t6, S-0-1017, list element 0)
3 End of UC channel (t7, S-0-1017, list element 1)
4 Requested MTU (S-0-1027.0.1)
5 Communication version (content in MDTO of CPO)
6-15 (reserved)
16 MDTO length (S-0-1010, list element 0)
17 MDT1 length (S-0-1010, list element 1)
18 MDT2 length (S-0-1010, list element 2)
19 MDT3 length (S-0-1010, list element 3) /\
20-31 (reserved for MDT length, MDT4 to Mgf\r%) N

32 ATO length (S-0-1012, list elemen{/ox \

33 AT1 length (S-0-1012, list elgne{t\ \

34 AT2 length (S-0-1012, list eIEQﬂent

35 AT3 length (S-0-1012, st eferant R~ \\
36-47 (reserved for AT m&pﬁﬁ 5\
48-127 | (reserved) ( \)

— oding of ﬁ’\b@/f\%etef\(12§‘to>255

128 MBKSQC offs@ (s-&goﬁ\s‘/ )\/

129 E_Q;—S\/\S\c}f\s\et (30-10M4)__~

130 Toppj@y}r@\s-o\gmz, if supported)

4.5.7.2.4 MDT HP

The MDT HP |N@
transmitted, then the

care”.

The Extended fie F) can be transmitted in the MDTO behind the hot-plug field (see
Table 18). The extended field supports the transmission of time fragments and the TSref-
counter.

1) Time fragments: The master transmits its own time (8 octets) in 4 fragments with 2 octets
via this field to the slaves. The fragmentation is controlled by 2 bits and the Cycle CNT of
MST.

e Time fragment valid bit is set to 1 by the master if the data in the field "Time
fragments" are valid and the Cycle CNT of MST is 0. The master may set this bit to 0
at any time.

e Activate time: In a continuous transfer of time fragments this bit is toggled when the
master has transmitted a new time and the Cycle CNT of MST is 0.

2) TSref-counter: This counter is 14 bits long and counts modulo using the value of
parameter S-0-1061.

e The initial value of the TSref-counter is O.

e The master increments the TSref-counter in each communication cycle by 1Documents
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e The master calculates the Least Common Multiple (LCM) of all producer cycle times
and writes the LCM value in S-0-1061. If the TSref-counter reaches the calculated
LCM value, then the master set the TSref-counter to 0, and the function is started
again (modulo function).

If the SCP_Classes SCP_SYNC 0x02 or SCP_SysTime are activated by the master the
Extended field is present in the MDTO of CP3 and CP4.

Table 18 — Extended Field (EF)

Bit number Value Description
31 — Activate time
Master has continuously transmitted a new time.
toggle Slave shall set the new time in its interhalti
system. /\
30 — Time fragment valid \ \
0 Not valid (time fragment not{valid~§lave shallqot u
this time fragment)
1 Valid (time fragment v \a*K se this time
fragment)
TSref-counter ( od cou erm@east
29-16 Common M Ie ol di ferent oducercycle times
which shal )
15-0

gmen (frag en\st e 19 current time,
\Qultl exed with Cycl&.CNT o MST)

4.5.7.3
4.5.7.3.1

The MDT service ¢ha ne '
configured dew@' ,
own dedicated s '

restriction regardin

shall contain all service channels (SVC) of the
7 Only configured slave devices shall have their

le 19 — MDT service channel field

AN
DLPDU part \

Data field Data type Value/Description
MDT service chanhelfield | 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 20 - MDT SVC (for each slave)
DLPDU part Data field Data Value/Description
type
MDT SVC of slave SVC control octet[2] Offset in the MDT defined by S-0-1013 SVC offset in MDT of
device #k the assigned slave
MDT SVC octet[4] —
INFO

Full document details: IEC 61158-4-19 2014

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-61158-4-19-2014
http://avadocuments2026.com/doc/iec-61158-4-19-2014

- 46 - IEC 61158-4-19:2014 © IEC 2014

4.5.7.3.2 SVC control

The content of service channel (SVC) control word shall be as specified in Table 21.

Table 21 — SVC control word (DLL)

Bit Bit Control word description
number value

15-6 — (reserved)

5-3 — Data block element

000 Service channel not active, close service channel or break a transmission in progress

001 IDN of the operation data. The service channel is closed for the de opened for
a new IDN

010 Name of operation data /\ &

011 Attribute of operation data \ )

100 Unit of the operation data < \ B

101 | Minimum value N\ \

110 Maximum value \ \\/
>

111 Operation data / ~

2 — Bit last transmission F\\)/ AN
0 Transmission in progresi/\ /\\ > ( U ‘\)
1 Last transmission \ \ /
1 — | RIW (readiwrite) /A
0 |Read SVC INFO O N\
1 | write SV@QNFQ f\\ ) N >
0 — |wmHs (Nste}\QanB\sh?ke\bit) )
toggle %rvit&tr&é}e@\{am}&qﬁk\of}@ master
Y

e

.

’

4.5.7.3.3
The MDT SV i all alwdys be 4 octets long. If only 2 octets are transmitted in a
step, then th ¢ low word, and the high word value shall be “don’t care”.

4.5.7.4 MDT real-time data field
4.5.7.41 General

Each slave shall have only one device control as specified in Table 22.
Each slave can have several connections as specified in Table 23.

The connection data to any one slave device shall not be spread into two different MDTs.
There shall be no restriction to the offset parameters (S-0-1009, ,S-0-1050.x.03) regarding
device address order.

The master shall at least process the device control and the application data in the
corresponding producer cycle time. If a master has several connections with different
producer cycle times to one slave, then the device control shall be updated by the master with

the fastest producer cycle.
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Table 22 — MDT device control

DLPDU part

Data field

Data type

Value/Description

Real-time data #k

Device control

octet[2]
Device Control (C-DEV)

Offset in the MDT defined by S-0-1009

Offset in MDT of the assigned slave

The device control shall be present for each slave exactly once.

Table 23 — MDT application data

DLPDU part

Data field

Data type

Value/Description

Real-time data #k

Application data

Container

Offset in the MDT defined by
Telegram Assignprent of the assi

-0-1050.x.03
ned slave

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

The functionality of a connection is described in 4.7

4.5.7.4.2 Device

The content of device control field shall be as specifled {(n Tabl

control

Table 24 -

Bit number

Bit value

e 'ce@g/t% fi
PN D

15

cription
|den§ifica1@h\

N

p
’Néwifi&@b request

tQn reque\t/(slave shows the condition of
19 LED or at the display). This
ed for the remote address allocation or

o

'Molo HS (Initial value is 0 in every CP)

aslo

7 . . .
T}Mster toggles every time it requires a topology
change.

AN

Topology control (Master selects the new topology)

N\ \00

Fast-Forward on both ports

5

Loopback with Forward of P-Telegrams

Loopback with Forward of S-Telegrams

N
le
1
0
1

1
1

(reserved: slave shall ignore this bit combination)

Control physical topology (If the slave detects a
toggle, then it shall drop the source address table. The
control physical topology is used in the UC channel
only)

physical ring is broken

physical ring is closed

10-9

(reserved)

Master valid (indicates if the master is processing
data. In CP1 the slave detects the support of this
function if this bit is set to 1 by the master)

Master is not valid (the master shall set this bit = 0, if
the master activates NRT state or CP0. The contents
of device control C-DEV are invalid. Producer ready of
all producer connections shall be set to 0)

Master is valid (If supported, the master shall set this

Full document details: IEC 61158-4-19 2014
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Bit number Bit value Description

device control C-DEV are valid)

7-0 — (reserved)

4.6 AT DLPDU
4.6.1 AT header field summary

The AT is a Type 19 telegram and shall be as specified in Table 25. The Type 19 header is
called AT header.

Table 25 — AT MST header

DLPDU part | Data field | Data type VaIueIDescrip/H’b%\
AT header AT type octet[1] see 4.6.3

AT phase | octet[1] see 4.6.§\

\
AT CRC | octet[4] seébﬁ\\ \“
N\

4.6.2 Evaluation of AT header in the slaves

The AT header shall be generated b

ATO N Nyes
AT1[ Yes

Co 3| v
ATS N\

e ) No Yes

L\

NOTE The slave.has\o evaluate the A € only if the AT CRC is valid.

4.6.3

Refer to

4.6.4 AT phas

The AT phase shall contain the status of the Type 19 communication during initialization and
during CP4. The phase shall be generated by the master and transmitted in every AT. The
structure is the same as for MDT phase (see 4.5.4).

The phase of an AT shall not be evaluated by the slave (see Table 26).

4.6.5 ATCRC

The AT CRC shall be generated by the master as the MDT CRC (see 4.5.5).

The AT CRC shall be evaluated by the slave (see Table 26).
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