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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 2: Additional fieldbus profiles for real-time
networks based on ISO/IEC 8802-3

FOREWORD

all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in th
this end and in addition to other activities, IEC publishes International 3
Technical Reports, Publicly Available Specifications (PAS) and Guides (he

in the subject dealt with may participate in this preparatory wo
governmental organlzatlons Ilalsmg with the IEC also participa

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

between any IEC Publicati
the latter.

5) IEC itself does pOt provige any 2
assessment ser i
i i by indepe

services carried ou

rmity. Independent certification bodies provide conformity
¥ to IEC marks of conformity. IEC is not responsible for any

ireCtors, employees, servants or agents including individual experts and
and IEC National Committees for any personal injury, property damage or

indispensable fox the coyrect application of this publication.

9) Attention is drawn tovthe possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

Attention is drawn to the fact that the 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
layer protocol type to be used with other layer protocols of the same type, or in other type
combinations explicitly authorized by their respective intellectual property right holders.

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

International Standard IEC 61784-2 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.
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The main changes with respect to the previous edition are listed below:
e update of the dated references to the IEC 61158 series, to IEC 61784-1, to the

IEC 61784-3 series, to the IEC 61784-5 series and to IEC 61918 throughout the document;
e update of selection tables for CPF 3

— update of the requirements for all conformance classes;

— added precise timing requirements for IP;

— updated timing requirements for 1O devices;

— added precise timing requirements for PTCP;

— increasing the amount of synchronized devices in line;

— added consistent set of parameters;

— added application classes;

— integrating the fast startup as additional feature.
e update of selection tables for CPF 11 and CPF 14;
e addition of a new profile CP 11/3 in 12.4;
e addition of a new profile CP 14/4 in 15.6;

e addition of a new Communication Profile Family £ C

The text of this standard is based on t follow en@

FDIS N\ Report onoting
65CI761F LIS 65CKZ71/RVD

Full information on the voti ¢ pprovalof standard can be found in the report on

This publicatione ffed tq acsordarice with the ISO/IEC Directives, Part 2.

A list of all par
communication n
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this puPlication indicates
that it contains colours which are considered to be use correct
understanding of its contents. Users should therefore print dogumenthusing a
colour printer. <h\

%
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INTRODUCTION

This part of IEC 61784 provides additional Communication Profiles (CP) to the existing
Communication Profile Families (CPF) of IEC 61784-1 and additional CPFs with one or more
CPs. These profiles meet the industrial automation market objective of identifying Real-Time
Ethernet (RTE) communication networks coexisting with ISO/IEC 8802-3 or IEEE 802.3 —
commonly known as Ethernet. These RTE communication networks use provision from
ISO/IEC 8802-3 for the lower communication stack layers and additionally provide more
predictable and reliable real-time data transfer and means for support of precise
synchronization of automation equipment.

communication
of divergent

More specifically, these profiles help to correctly state the compliance of R
networks with ISO/IEC 8802-3 or IEEE 802.3, and to avoid the sprg¢
implementations.

These new RTE profiles may take ad ments of Ethernet networks in

terms of transmission bandwidth and ne

Another implicit but essényj equire at “the typical Ethernet communication
remains applicable.

The market is@
characteristics a

RTE performance jid
based on commuqics

3s, matching the diverse application requirements.
a 5), which values will be provided with RTE devices
|f|ed in this part of IEC 61784, enable the user to match

network devicge ith a an dependant performance requirements of an RTE network.
Subclaugé™§ N\sp kasic”principles of performance indicators required to express RTE
performange © Subclause 5.2 describes the view of application requirements. An

conformance of andevite to the CPF or CP should be stated.
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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 2: Additional fieldbus profiles for real-time
networks based on ISO/IEC 8802-3

1 Scope

This part of IEC 61784 specifies

e performance indicators supporting classification schemes for
requirements;

e profiles and related network components based on
IEC 61158 series, and IEC 61784-1;

applications.

These communication profiles are called Real-Time

atively referenced in this document and
erences, only the edition cited applies. For
the referenced document (including any

are indispensable for ifs
undated references,
amendments) a

NOTE All parts of the |k q 2 Bl)/as IEC 61784-1 and IEC 61784-2 are maintained simultaneously.
Cross-references to e text therefore refer to the editions as dated in this list of normative
references.

IEC 61158 (all parts), Industrial communication networks — Fieldbus specifications

IEC 61158-1:2014, Industrial communication networks — Fieldbus specifications — Part 1:
Overview and guidance for the IEC 61158 and IEC 61784 series

IEC 61158-2:2014, Industrial communication networks — Fieldbus specifications — Part 2:
Physical layer specification and service definition

IEC 61158-3-2:2014, Industrial communication networks — Fieldbus specifications — Part 3-2:
Data-link layer service definition — Type 2 elements

IEC 61158-3-4:2014, Industrial communication networks — Fieldbus specifications — Part 3-4:
Data-link layer service definition — Type 4 elements

IEC 61158-3-11:2007, Industrial communication networks — Fieldbus specifications -
Part 3-11: Data-link layer service definition — Type 11 elements
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IEC 61158-3-12:2014, Industrial communication networks - Fieldbus specifications -
Part 3-12: Data-link layer service definition — Type 12 elements

IEC 61158-3-13:2014, [Industrial communication networks — Fieldbus specifications -
Part 3-13: Data-link layer service definition — Type 13 elements

IEC 61158-3-14:2014, Industrial communication networks — Fieldbus specifications -
Part 3-14: Data-link layer service definition — Type 14 elements

IEC 61158-3-17:2007, Industrial communication networks - Fieldbus specifications -
Part 3-17: Data-link layer service definition — Type 17 elements

IEC 61158-3-19:2014, Industrial communication networks - Fieldh ecifications —
Part 3-19: Data-link layer service definition — Type 19 elements

IEC 61158-3-21:2010, [Industrial communication networks
Part 3-21: Data-link layer service definition — Type 21 elements

IEC 61158-3-22:2014, Industrial communication network
Part 3-22: Data-link layer service definition — Type 22

IEC 61158-4-11:2014,
Part 4-11: Data-link la

IEC 61158-4-12: 4,
Part 4-12: Data- a

IEC 61158-4-13:
Part 4-13: Dat

specifications -

specifications -

— Fieldbus specifications —

— Fieldbus specifications -

IEC 61158-4-17:X( — Fieldbus specifications -
Part 4-17: Data-link Tayer protocol specification — Type 17 elements

IEC 61158-4-19:2014, Industrial communication networks — Fieldbus specifications -
Part 4-19: Data-link layer protocol specification — Type 19 elements

IEC 61158-4-21:2010, Industrial communication networks - Fieldbus specifications -
Part 4-21: Data-link layer protocol specification — Type 21 elements

IEC 61158-4-22:2014, |Industrial communication networks - Fieldbus specifications -
Part 4-22: Data-link layer protocol specification — Type 22 elements

IEC 61158-5-2:2014, Industrial communication networks — Fieldbus specifications — Part 5-2:
Application layer service definition — Type 2 elements

IEC 61158-5-4:2014, Industrial communication networks — Fieldbus specifications — Part 5-4:
Application layer service definition — Type 4 elements
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IEC 61158-5-10:2014, Industrial communication networks - Fieldbus specifications
Part 5-10: Application layer service definition — Type 10 elements

IEC 61158-5-11:2007, Industrial communication networks - Fieldbus specifications
Part 5-11: Application layer service definition — Type 11 elements

IEC 61158-5-12:2014, Industrial communication networks — Fieldbus specifications
Part 5-12: Application layer service definition — Type 12 elements

IEC 61158-5-13:2014, |Industrial communication networks — Fieldbus specifications
Part 5-13: Application layer service definition — Type 13 elements

IEC 61158-5-14:2014, Industrial communication networks — Fieldh ecifications
Part 5-14: Application layer service definition — Type 14 elements

IEC 61158-5-15:2010, [Industrial communication networks
Part 5-15: Application layer service definition — Type 15 elemen

IEC 61158-5-17:2007, Industrial communication network
Part 5-17: Application layer service definition — Type }

specifications

Fieldbus specifications

IEC 61158-5-22:2014,
Part 5-22: Application |

IEC 61158-5-23: 4,
Part 5-23: Applic

Fieldbus specifications

Fieldbus specifications

IEC 61158-6-10:2€ Industrial communication networks - Fieldbus specifications
Part 6-10: Applicatioh layer protocol specification — Type 10 elements

IEC 61158-6-11:2007, Industrial communication networks — Fieldbus specifications
Part 6-11: Application layer protocol specification — Type 11 elements

IEC 61158-6-12:2014, Industrial communication networks — Fieldbus specifications
Part 6-12: Application layer protocol specification — Type 12 elements

IEC 61158-6-13:2014, Industrial communication networks — Fieldbus specifications
Part 6-13: Application layer protocol specification — Type 13 elements

IEC 61158-6-14:2014, Industrial communication networks — Fieldbus specifications
Part 6-14: Application layer protocol specification — Type 14 elements

IEC 61158-6-15:2010, Industrial communication networks — Fieldbus specifications
Part 6-15: Application layer protocol specification — Type 15 elements
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IEC 61158-6-17:2007, Industrial communication networks - Fieldbus specifications -
Part 6-17: Application layer protocol specification — Type 17 elements

IEC 61158-6-19:2014, [Industrial communication networks — Fieldbus specifications -
Part 6-19: Application layer protocol specification — Type 19 elements

IEC 61158-6-21:2010, [Industrial communication networks — Fieldbus specifications -
Part 6-21: Application layer protocol specification — Type 21 elements

IEC 61158-6-22:2014, Industrial communication networks - Fieldbus specifications -
Part 6-22: Application layer protocol specification — Type 22 elements

IEC 61158-6-23:2014, Industrial communication networks - Fieldh ocifications —

Part 6-23: Application layer protocol specification — Type 23 elements

IEC 61918:2Q
in industria

ISO/IEC 2382-16:1996, Information technology — Vocabulary — Part 16: Information theory

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

ISO/IEC 8802-2, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 2:
Logical link control

Corrigendum 1

ISO/IEC 8802-3:2000, Information technology - Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 3: Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications
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ISO/IEC 8802-11, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 11:
Wireless LAN medium access control (MAC) and physical layer (PHY) specifications

ISO/IEC 11801:2002, Information technology — Generic cabling for customer premises
Amendment 1: 2008
Amendment 2:2010

ISO 15745-3, Industrial automation systems and integration — Open systems application
integration framework — Part 3: Reference description for IEC 61158-based control systems

ISO 15745-4:2003, Industrial automation systems and integration — Open
integration framework — Part 4: Reference description for Ethernet-bas
Amendment 1:2006, PROFINET profiles

tems application
ogtrol systems

IEEE 802-2001, IEEE Standard for Local and Metropolitan Area
Architecture

IEEE 802.1AB, IEEE Standard for Local and metropolitaf
Access Control Connectivity Discovery

networks — Timing and Synchronizati6
Networks

ation technology — Telecommunications and
EE standard for Local and metropolitan area

IEEE 802.1Q-2011. IE
information exc ’
networks — Virtuakbfia

IEEE 802.3-200 : Information technology — Telecommunications and

) 1 _Systems — Local and metropolitan area networks — Specific
requirement 3: Ca ense Multiple Access with Collision Detection (CSMA/CD)
Physical Layer Specifications

IEEE Std 802.11-2007, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks— Specific
requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) Specifications

IEEE Std 802.15.1, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 15: Wireless medium access control (MAC) and physical layer (PHY)
specifications for wireless personal area networks (WPANs)

IETF RFC 768, User Datagram Protocol, available at <http://www.ietf.org>

1 There exisits a consolidated edition 2.2:2011 that compreises ISO/IEC 11801:2002, its Amendment 1:2008 and
its Amendment 2:2010.
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IETF RFC 791, Internet Protocol, available at <http://www.ietf.org>

IETF RFC 792, Internet Control Message Protocol, available at <http://www.ietf.org>

IETF RFC 793, Transmission Control Protocol, available at <http://www.ietf.org>

IETF RFC 826, Ethernet Address Resolution Protocol, available at <http://www.ietf.org>

IETF RFC 894, A standard for the Transmission of IP Datagrams over Ethernet Networks,
available at <http://www.ietf.org>

IETF RFC 1034, Domain names — concepts and facilities; available at <ht{f://Www.ietf.org>

IETF RFC 1112, Host Extensions for IP Multicasting, available at <hit: wwm.or

IETF RFC 1122, Requirements for Internet Hosts — Communicati rs, N\available at
<http://www.ietf.org>

IETF RFC 1123, Requirements for Internet Hosts — A ort, available at

<http://www.ietf.org>

IETF RFC 1127, A Perspective
<http://www.ietf.org>

RFCs, available at

IETF RFC 1157, Simple  Network
<http://www.ietf.org>

(SNMP), available at

ation Protocol, available at <http://www.ietf.org>

Qup Management Protocol, Version 2, available at

rking Methodology for Network Interconnect Devices, available at

IETF RFC 2988, Computing TCP's Retransmission Timer, available at <http://www.ietf.org>

IETF RFC 4836, Definitions of Managed Objects for IEEE 802.3 Medium
Attachment Units (MAUs), available at <http://www.ietf.org>

Open Software Foundation (OSF): C706, CAE Specification DCE1.1: Remote Procedure Call,
available at <http://www.opengroup.org/onlinepubs/9629399/toc.htm>

3 Terms, definitions, abbreviated terms, acronyms, and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 8802-3,
IEEE 802, IEEE 802.1AB, IEEE 802.1AS, IEEE 802.1D, IEEE 802.1Q and IEEE 802.3, as well
as the following, apply.


http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
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http://www.opengroup.org/onlinepubs/9629399/toc.htm
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3.141

active network

network in which data transmission between non-immediately-connected devices is
dependent on active elements within those intervening devices that form the connection path

[SOURCE: IEC 61918:2013, 3.1.3]

31.2

communication cycle

<CPF 16>

fixed time period between two master synchronization telegrams

3.1.3
cyclic
repetitive in a regular manner

314

domain

<CPF 10>

part of the network consisting of one or two subnetwor

Note 1 to entry: Two subnetworks are required to compose a etwo nd each end-station in the
domain is connected to both of the subnetworks.

315
end-station
a system attached to a network that i
transmitted across that network

Note 1 to entry: A network laye is, e ive Of the network, an end-station. A switch, in its role
of forwarding MAC frames fif i i

3.1.6
field area Q
place in a manufa

3.1.7
frame
a unit of d

[SOURCE: IEEE.802.4Q-2011]

3.1.8

identification number

IDN

<CPF 16>

designation of operating data under which a data block is preserved with its attribute, name,
unit, minimum and maximum input values, and the data

3.1.9

IP channel

<CPF 16>

defined time slot within the communication cycle, which passes ISO/IEC 8802-3 Ethernet
protocol frames (non-real-time communication)

3.1.10
jitter
temporal change in clock signal or temporal change in otherwise regular event
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3.1.11

linear topology

topology where the nodes are connected in series, with two nodes each connected to only
one other node and all others each connected to two other nodes (that is, connected in the
shape of a line)

[SOURCE: IEC 61918:2013, 3.1.44]

3.1.12
link
transmission path between two adjacent nodes

[SOURCE: derived from ISO/IEC 11801]

3.1.13

logical double line
<CPF 18>
sequence of root device and all ordinary devices proce
backward direction

orward and

3.1.14
master
<CPF 16>

3.1.15
message
ordered series of octets inte

[SOURCE: derived fron

Note 1 to entry: N u

3.1.16

MDTO telegram
<CPF 16>
telegram, in x
real-time data 3 es

3.1.17
node
network entity connegfed to one or more links

Note 1 to entry: A node may be either a switch, an end-station or an RTE end-station.

3.1.18

packet

logical grouping of information used to describe a unit of data at any layer to convey the
upper layer user data to its peer layer

Note 1 to entry: A packet is identical to the PDU at each layer in terms of the OSI reference model. A data-link
layer packet is a frame.

3.1.19
real-time
the ability of a system to provide a required result in a bounded time
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3.1.20
real-time communication
transfer of data in real time

3.1.21

Real-Time Ethernet

RTE

ISO/IEC 8802-3 or IEEE 802.3 based network that includes real-time communication

Note 1 to entry: Other communication can be supported, providing the real-time communication is not
compromised.

Note 2 to entry: This definition is dedicated but not limited to ISO/IEC 8802-3. It could
IEEE 802 specifications, for example IEEE 802.11.

applicable to other

3.1.22

real time frame line

RTFL

<CPF 18>

communication model with devices communicating in a logigca

3.1.23

real time frame network
RTFN

<CPF 18>
communication model with devices cornmunica

3.1.24
ring
active network where eac C is 8s to two other nodes

Note 1 to entry: Ring may also beeferredto.as loqQp:

[SOURCE: IEC @3:

3.1.25
router
<CPF 10>

intermediate
function

3.1.26
RTE end device
device with at least'ohe RTE end-station

3.1.27
RTE end-station
end-station with RTE capability

3.1.28
schedule
temporal arrangement of a number of related operations

3.1.29
star
network of three or more devices where all devices are connected to a central point

[SOURCE: IEC 61918:2013, 3.1.69, modified — "which may be active or passive" has been
suppressed]
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3.1.30

subnetwork

<CPF 10>

part of a network that does not contain any routers

Note 1 to entry: A subnetwork consists of end-stations, bridges and segments.

Note 2 to entry: Every end-station included in a subnetwork has the same IP network address.

3.1.31
switch
MAC bridge as defined in IEEE 802.1D

3.1.32
telegram
<CPF 16>
frame

3.2 Abbreviated terms and acronyms

AL Application Layer

APDU Application Protocol Data Unit

API Application Process ldentifier

AR Application Relationship

ARP

ASE

CP

CPF

CRC

CSMA-CD

DA

DHCP

DL

DLL

DNS

DUT

ECSME PA Communication Scheduling Management Entity
FA Factory Automation

FCS Frame check sequence

FramelD Frame Identificator (see IEC 61158-6-10)
GSD General station description

HW Hardware

IANA Internet Assigned Numbers Authority
ICMP Internet Control Message Protocol (see RFC 792)
ID Identifier

IDN IDentification Number

IETF Internet Engineering Task Force

10 Input Output

IP Internet Protocol (see RFC 791)
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IPv4

IRT

LAN

LLC
LLDP
MAC
MAC
Mbit/s
Moctets/s
MCR
MIB
MRP
MRPD
ms
n.a.
NoS
NRT
PDU
Pl

ns
OID
PDU
PhL
Phy
Pl

pps
PTCP
PTP
RPC
RSTP
RT
RTA
RTE
RT-Ethernet
RTFL

RTFN

RTO

RTPS
SERCOS
SNMP
TCC
TCP
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Internet Protocol version 4 (see RFC 791)
Isochronous RT

Local Area Network

Logical Link Control

Link Layer Discovery Protocol (see IEEE 802.1AB)
Media Access Control

Media Access Control (see ISO/IEC 8802.3 or IEEE 802.3)
Million bits per second

Million octets per second

Multicast communication relation

Management Information base

Medium redundancy protocol

Media redundancy for planned duplication

milli seconds

Not applicable

Number of Switches

Non-real-time

Protocol Data Unit
Performance indicator

nano seconds

Real-time protocol acyclic

Real-time Ethernet
Real-time Ethernet

Real time frame line
Real time frame network

Retransmission Time Out
[according to RFC 2988 — Computing TCP's Retransmission Timer]

Real-Time Publish-Subscribe

SErial Real time COmmunication System

Simple Network Management Protocol (see IETF RFC 1213)
Time-Critical Cyclic

Transmission Control Protocol (see IETF RFC 793)
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TOS Type of Service
UDP User Datagram Protocol (see IETF RFC 768)
VLAN Virtual LAN
3.3 Symbols
3.31 CPF 2 symbols

Symbol Definition Unit
APDUsize Size of the application protocol data unit per CP 2/2 connection octets
CD Cable segment delay us
CL Cable segment length /\ m
DT Delivery time /\\ ~ s
EN_NRTE_PR |End-station non-RTE packet rate per CP 2/2 connection /\ \ pps
EN_RTE_PR End-station RTE packet rate per CP 2/2 connection \ \ W
EN_PR End-station packet rate \ \ \ Pps
EN_PR_MAX End-station maximum packet rate < \ \‘ \ pps
EN_TNRTE_PR |End-station total non-RTE packet rate in pps N\ \ pps
EN_TRTE_PR |End-station total RTE packet rate ( ) pps
k Number of CP 2/2 connections supported@\\e/e)glst#ﬁQn \ -
m Number of CR 2/2 non-RTE<onn t|c< C \ U j\/ -
n Number of switches between y@ing\@ rec&\(ng end-stations -
p Number of CR 2/2 RTE connstétionﬁ\ -
NRTE_BW Non-RTE banWth \ %
PD Cable propag%Qon\e{éy \\/ n/m
SD, Receiver ;;W ) (\ \/ us
SDq Sg(c%gsté%k dela% \) us
sL Switef Jafency N\ us
SPD (o \o\ces ing delay > us
Tx_packet t tk\nS\wti us
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3.3.2 CPF 3 symbols

Symbol Definition Unit
Cd Cable delay (see attribute cable_delay in IEC 61158-5-10) s
Clt Total cable length m
cta_R Application cycle time of the Receiver s
cta_S Application cycle time of the Sender s
Ctc Communication cycle time s
Ctc Communication cycle time s
Data Complete Ethernet frame octets
data_request Requested RTE throughput /\ octets/s

data_RTE

Actual RTE throughput

Nitets/s

DT

AN
Delivery time (\ \

N

endStations

NI

Number of end-stations

EthernetDataRate Ethernet data rate of the network \ \ \ Jalbit/s
MAC_delay Delay on MAC layer Q \ \ \ s
NonRTE Percentage of non-RTE bandwidth N\ \ %
NoS Number of switches (7 \/ -

Od Other delays, e. g« signal forwarding’in/a ri s

Pd Propagation deﬁi\ Q/{Q \é </3 NS )\> s
Phy_R_delay Phy delay on rece&g si}a\ \/ s
Phy_S_delay Phy delay on ser(der s(i.d{ \ s
protocolRTE P}ﬂsgntage/o.f\gré@co im\e\ s
Queue_delay . (§~\eue lay in N\{h ~ \\/ s

RM I W&ede%arﬁwnctions to support redundancy s

RR "\ x Attrib@:e\gdu&n\@t@(see IEC 61158-5-10) -
SCF Mtiributes Senth Clock Factor (see IEC 61158-5-10) -
STTr /\\ ce)\{r sm%rsal time including Phy and MAC s
STTs \ \ Qerhe\r stack taversal time including Phy and MAC s
Throughput_R‘<E ngrﬁut RTE octets/s
Time_syngﬁ%n\év\cuw\ \f\'kme synchronization accuracy s

Tt \ \ \p%nsfer time ]

N




IEC 61784-2 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 61784-2:2014 © IEC 2014 -31 -
3.3.3 CPF 4 symbols
Symbol Definition Unit
cd Cable delay (Maximum on 100m) us
DT Delivery time ps
DTb Delivery time, calculated by best-case values us
DTw Delivery time, calculated by worst-case values us
FS Number of frames allowed to be sent per second for one RTE end-station -
NoAS Number of accesses allowed per device per second -
NoCEN Number of RTE end-stations which can produce frames on the critical -
switch-to-switch link
NoNs[x] Number of RTE end-stations connected to switch number x /\\ <
NoNt Number of RTE end-stations, in total /\\ \ -
NoS Number of switches in path from sender to receiver \ \ =
pd Propagation delay within a switch. Required minimum value < \ \ >s
QTES Ethernet enforced quiet time on end-station to switch Iir(\\ \\ \ us
QTSS Ethernet enforced quiet time on switch-to-switch Ii}l(\ \\/ us
STTr Receiver stack transversal time including Phy ar(ﬁ M(KS7 ) us
STTs Sender stack transversal time including Phxfaﬁq\Mﬁ&/ \ us
ttES P-NET transfer time RTE end tatNo{wﬁ\ch (at ma%imbm)AaD’dsize) us
ttESmin P-NET transfer time RTE end-ste}tj&n to\s{v\l‘tKh (th@in \A\RD_U/S/ize) us
ttSS P-NET transfer time switch-to-s&/itchr(_itmb({n\uw A}%U size) us
N
3.34 CPF 6 symbﬁw
Symbol k \/\ \ inition Unit
DTLD Totgi\de)/erﬁme ngveéw\a T}p\é\s(ave and a Type 10 entity us
DT10 Dellve)(ﬁne\mype W us
Cta_M Appl&atl&%le\ﬂe\bft\mey/apping application in the linking-device
M ﬂ/y}e{\l\{as\gr implementation factor -
n Mmb\q\of\\daﬁ\octéte/(user data; payload) octets
sI8 \ beWpe) slaves connected to the linking-device -
Ton Wal t}\duration (see 27.2 in IEC 61158-2) us
ts Softhocessing time of the Type 8 master (application specific) us
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3.3.5 CPF 10 symbols

Symbol Definition Unit
Cdly Cable delay us
Clen Cable length m
Dlen Length of the complete Ethernet frame bit
DT Delivery time ps
DTlost1 maximum delivery time with one lost frame for communication between two end- us

stations belonging to the same domain
DTlost2 maximum delivery time with one lost frame for communication between two end- us
stations belonging to different domains
DTmax1 maximum delivery time for communication between two end-stations belo gmg%\ us
the same domain
.
DTmax2 maximum delivery time for communication between two end-statio ngi us
different domains
NoS Number of switches in path from sender to receiver (\\ \ -
Spd Switch delay under not congested condition \ \\ \ us
STTr Receiver stack transversal time including PhL, DLL}@K\ \ ) us
STTs Sender stack transversal time including PhL, DLA and AP ps
AN
Trate Transfer bit rate f\\ )/ C) Mbit/s
336 CPF 11 symbols %i U

Symbol fmh\'g \ Unit
BWi Nt Bandwidth use th fom}k{nuk\ﬁn sc}%}f/ng and the protocol overhead |%
BWyrT Bandwidth rj\ed\fo\tMnon-RTijcatj%{ %
BWore Bandwidth [u kse}m){he\m}\\ hcgt.ons %
cd Ca% d/&exi ps
cdl Cable |fgth YQial \/\\/ km
ct Cycé / ms
data 6\1@{%&\ E\he}r\et f\aQ -
DT, ellver\bme fth\b/h-speed cyclic data, which includes both the sender stack ms

Q rave time (§TTs) and the receiver stack traversal time (STTr) including Phy
ang\M
DT, jvery time of the low-speed cyclic data, which includes both the sender stack ms
traversal fime (STTs) and the receiver stack traversal time (STTr) including Phy
and MA
DTy, Delivery time of the medium-speed cyclic data, which includes both the sender ms
stack traversal time (STTs) and the receiver stack traversal time (STTr) including
Phy and MAC
DVys Total volume of the high-speed cyclic data octets
DV ¢ Total volume of the low-speed cyclic data octets
DVpus Total volume of the medium-speed cyclic data octets
NoS Number of switches -
od Other delays ps
pd Propagation delay us
STTs Sender stack traversal time including Phy and MAC us
STTr Receiver stack traversal time including Phy and MAC

us
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Symbol Definition Unit
T, The high-speed transmission time period — the basic cycle_time (ct) of the TCC ms
data service
Tus Total sum of the frame transmit time, in which the TCC data frame conveys the us
high-speed cyclic data
T, The Low-speed transmission time period ms
Tis Total sum of the frame transmit time, in which the TCC data frame conveys the us
Low-speed Cyclic data
T The Medium-speed transmission time period ms
Tuac Time for the maintenance and control, in which a new end-station is solicited to join |us
and the periodic time operation is controlled TN
TMS Total sum of the frame transmit time, in which the TCC data frame conyeys the us
medium-speed cyclic data AA
TNRT Total sum of the frame transmit time, in which the frame, with the §on- data as\|us
a payload, is sent out of the end-station within the time period of Tjand\is s}d\f\r\>
the standard Ethernet application on sporadic basis &x
TRys Throughput RTE of the high-speed cyclic data (\\ \\ \ Moctets/s
TR g Throughput RTE of the low-speed cyclic data \ \\/ Moctets/s
TRus Throughput RTE of the medium-speed cyclic di{a (7 \) Moctets/s
TRz Throughput RTE, and the S“"’NRHS}&LS&M%M%[\ \> Moctets/s
TRTE Total sum of the frame transmit_time\in“which the frawhe RTE data as a us
payload of a fixed length, is sent\qut of\thexend-station™within/the time period of Ty,
Tsch Total sum of the frame transmi(time or th@@ smi}s}on scheduling us
tt Transfer time /\ /\\ \\ \ us
N \)\/
3.3.7 CPF 12}y{n Is
Symbol AU N\ "\ Befinition Unit
e Total}iﬁQle th \/\ m
NoS Num\s@r B&Mes \/
Pd PrMion de%y\ > us
t, (\E\iblwﬁ/ \ ps/m
topai D;%\co}\(}‘eiay/within a slave us
toyere Cyw us
ty Delivery time us
tyata Time to transmit the longest real-time Ethernet frame ps
3.3.8 CPF 13 symbols
Symbol Definition Unit
BuyrTE Non-RTE bandwidth %
M Network MTU (maximum transmission unit) octets
N Number of RTE end-stations processed in one communication cycle -
Ta Time reserved for non-RTE data within one communication cycle us
Te Communication cycle time us
Tp Delivery time us
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Symbol Definition Unit
Ters RTE frames transmission time for RTE end-station i us
Tor Processing time in the receiving end-station us
Tes Processing time in the sending end-station us
Tro.i Response delay of the RTE end-station i ps
T Communication cycle start delay us
Tsp.i Sum of all delays of infrastructure components (switches, hubs, cabling) for the us

RTE end-station i
3.3.9 CPF 14 symbols /\(\
(N

Symbol Definition /\ \ Unit
DT Delivery time \ \ h
D_size Data size \ \ \ octets
LCable Cable length < \ \ \ m
Ndata Length of complete Ethernet frame \ octets
NRTE_BW  |Non-RTE bandwidth ( O \/ %
NSwitch Number of switches between eng-stations \/
RateofEthernet |Ethernet data rate QA < ‘(\C < O )\\> Mbit/s
RMData Redundancy management data octets
RTEData Real-time data ( \ octets
TApp_R Receiver stack})ﬁs\essgg_\ \chl}(kng\ﬁhy\\MC us
TCable Cable delay N ~ Vv us
TD_Sw Time delayIm\S{v/itQ’\ (\ ~—/ us
TEthernet_S mav sal t.m}t ug\M\S\arﬁPhy based on ISO/IEC 8802-3 us
EhroughputRT RTEV{Q%/\\/\ octets/s
TQueue_S Sen%r N\\ng}w\a)\/ us
TSData '{ﬁs\swckonﬁa\tion\sgata octets
TStack_S end{&ck\\rocMg time ps
Tswitch N [Switeh\getay ) us
TTrf_S sfer thme for one octet us
T_wire Time Mctet on a wire segment us
STT_s Stack traversal time of the sender us
STT_r Stack traversal time of the receiver us
3.3.10 CPF 15 symbols

Symbol Definition Unit
D_size Data size octets
DT Delivery time ps
DT_If Delivery time when a frame is lost ps
DT_Ifh Delivery time when a frame is lost and the configuration is reliable with heartbeat us
DT_Ifp Delivery time when a frame is lost and the configuration is reliable periodic us
DT_n Delivery time for the NACK message us
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Symbol Definition Unit
H Period of the heartbeat, which is a configured parameter us
N_Sw Number of switches between end-stations -
RTO TCP retransmission time out parameter us
STT_r Stack traversal time of the receiver us
STT_r1 Part of the stack traversal time of the receiver that is independent of D-size us
STT_r2 Part of the stack traversal time of the receiver that depends linearly on D_size us
STT_s Stack traversal time of the sender us
STT_s1 Part of the stack traversal time of the sender that is independent of D_size us
STT_s2 Part of the stack traversal time of the sender that depends linearly on D_{ze us
T Period, which is a configured parameter /\< N (\ ﬁi
T _wire Time per octet on a wire segment \ QSS
TD_Sw Time delay in switch /\\ \ us

N\

3.311 CPF 16 symbols w

Symbol Definition( O \) Unit
ac Non-time based synchronization.accuracy (\\// \ ns
cd Cable delay {9\ < h < \ 0 )\/ pus/m
clt Total cable length \/ m
ct Cycle_time configured for the (etwo;}\seg}»g}t\ \ us
data Data to be tranmed in/one\c%qe (\q\clu\(ﬂng t\heKMplete Ethernet frame) bit
DT Delivery tim'\e \( ~ \\/ ps
fr Frame runt‘m & ~—/ ps
ma Sy@ﬁ%@iz}yon acc?r%&of%{%&stydevice us
mct MinM Me R > ms
N Integz’r\é:z:\ > \ -
nf y{m\er [¢) fréxqes -
nn Nurrw ngdes > -
pd < P op%&ti?)\n dé@y (signal delay) of a forwarding node us
sa Smr&\iwaccuracy of one slave device us
st SGMO time per frame us
tt Transfer time ps
3.312 CPF 17 symbols

Symbol Definition Unit
APDUsize Size of the application protocol data unit in octets octets
BWrTE Non-RTE bandwidth, in % %
LDR Link data rate in bit per seconds bps
LTC Total cable length in meter m
M Number packets in the port transmit queue of node i in front on of this packet -
N Number of nodes between sending and receiving end-stations -
NF Maximum number of frames allowed to be sent per second for one end station pps

E/S_MAX
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Symbol Definition Unit
NFeress Number of frames allowed to be sent per second for one RTE end station pps
Posize Size of the protocol overhead in octets octets
Tepp Cable propagation delay time in microseconds us
Tepom cable propagation delay in nanoseconds per meter (depending on the ns/m
characteristics of the selected cable)
ToeLay Delivery time in microseconds us
ToELAY MAX Maximum delivery time in microseconds us
ToELAY_MIN Minimum delivery time in microseconds us
Throughput_R [Throughput RTE /( octets/s
TE ~
Throughput_R [Maximum throughput RTE octets/s
NN\
TuLp Node latency delay time in microseconds < \ \ bus
TNI_D_i Node latency delay time of node i in microseconds < \ \\ \ us
LINT Node propagation delay time in microseconds /\ N\ \ us
TPDi Node propagation delay time of node i in mi/cr\o{eco@ . \/ ps
Texr Packet transmit time in microsg€ends /\\ v ( ) \> us
Tekr | Packet transmit time of node i\h\{nic\aiwds\ U us
Trev Receiver stack traversal time iyﬂlﬁing P%,\a MAQC in microseconds us
Tsno Sender stack twsal time inc din&\F’m\and\i\%\&}{microseconds us
TTX_PKT_”. pgcket transmﬁ\@é\(@acketj \%ﬁyﬁ co%;/l.n the port tr.ansmit queue of node |us
i in front onef this\packet ?d-qgen n APDU size of node i)
TTX_PKT_j pam sm% pac tmﬁgeconds in t_he port transmit queue in front |us
on of this pagket (depending ARDU gize of node i)
N\
3.313 CPF 18 M
Symbol \ \ Definition Unit
I /\ istw&lo}%the\céble in backward direction m
I E’e}me\e\w m
I Me long the cable in forward direction m
NoDoB Number of devices in backward direction -
NoDoF Number of devices in forward direction -
NoS Number of switching devices -
tep Cable delay ns/m
tcyc Cycle time of communication system/relation us
to Delivery time us
tyata Transmit time of DLPDUs us
tpd Propagation delay us
toTsink Sink stack traversal time us
toTerc Source stack traversal time us
t Delay time of a switch us

SwW
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3.4 Conventions
3.41 Conventions common to all layers
3411 (Sub)clause selection tables

(Sub)clause selection for all layers is defined in tables, as shown in Table 1 and Table 2. The
selected base specifications are indicated just before the selection table(s). Selection is done
at the highest (sub)clause level possible to define the profile selection unambiguously.

Table 1 — Layout of profile (sub)clause selection tables

Clause Header Presence /Coqstraints

Table 2 — Contents of (sub)clause select{on\Qs\\\

Clause <#> (Sub)clause number of the base

Column Text Meaning /\\ \
jons\

Next clauses any following clauses up to t baseyspecification

Next Annexes any following annexes u t el anpex o the base specification

Header <text> (Sub)clausy(}a\of tﬂse}pem(cat@ ‘\)

Presence NO This (sub)clemﬁe |§\\\chuée{i int prof)é

YES This (sub)clagse is fully\(10Q %)¥acluded in the profile

in this case ofur@?!\deta isgive

- < bﬁ{s@é{'@ed iq_the f‘(\)llé\/ing subclauses

Partial art§of is (s use arg included in the profile
P\ [Rarts of fhig

Opt@@l Wsuwamﬁ{e m\AKbe additionally included in the profile

Constraints Se <#> KA C nstr i ts/r Mre defined in the given subclause, table or figure of this
profile do

N constra other than given in the reference document (sub)clause,
not icable

<teh>\ \gext defines the constraint directly; for longer text table footnotes or table
notés may be used

AN

NN

If sequences of b)clauses do not match the profile, then the numbers are concatenated.

EXAMPLE concatenated subclauses

|3.4—3.7 |_ NO _

3.4.1.2 Service selection tables

If the selection of services is defined in a table, the format of Table 3 is used. The table
identifies the selected services and includes service constraints, as explained in Table 4.

Table 3 — Layout of service selection tables

Service ref. Service name Usage Constraint
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Table 4 — Contents of service selection tables

Column Text Meaning
Service ref. <#> (Sub)clause number of the base specifications where the service is defined
- Not applicable
Service name |<text> The name of the service
Usage M Mandatory
(0] Optional
- Service is never used
Constraints See <#> Constraints/remarks are defined in the given subclause, table or flgure of this
profile document
- No constraints other than those given in the reference dosu clause,
or not applicable w
<text>

If selection of service parameters is defined in a tabfé t
table identifies the selected parameters and includgs patameier

Table 6.

The text defines the constraint directly; for longer t otndies vy table
notes may be used <g€\
N\

Table 5 — Layout o ameter s Iecg>on ables

Parameter ref.

Parameter name /

Usa}pe\

Constraint

xo Mr selection tables

Column

xt

Meaning

Parameter ref.

<#>
A\

Nb)Wer of the base specifications where the service is defined

<\

Notagplicasle

Parameter nam(e/\\%\ \

TheNgame of the service parameter

Usage

Matory

‘2\

>Optiona|

N

Attribute is never present

Constraints

See Constraints/remarks are defined in the given subclause, table or figure of this
profile document

- No constraints other than those given in the reference document (sub)clause,
or not applicable

<text> The text defines the constraint directly; for longer text table footnotes or table

notes may be used

3.4.2

Physical layer

No additional conventions are defined.

3.43
3.4.31

Data-link layer

Service profile conventions

No additional conventions are defined.

IEC 61784-2:2014 © |IEC 2014

5 is used. Each
nstraints, as explained in
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3.4.3.2 Service and parameter selections

These are described using the common conventions, see 3.4.1.2.

344 Application layer
3.4.41 Service profile conventions

ASE and class selection is described using (sub)clause selection tables, see 3.4.1.1. If the
use of selected ASE and classes is further constrained this is specified in the profile (e.g. an
optional item of the base standard is mandatory in the profile).

If the selection of class attributes is defined in a table the format of Table sed. The table
identifies the selected class attributes and includes their constraints, as i in Table 8.

Attribute Attribute Name Usage < C\o\ns}s{Jn'é
NN

\
SN
election es

(\ AN
Column Text ( /\\ % @eéqijg ‘\/
Attribute <#> Attribute numbe}\Qf HN}Q sp ificaWs

- Not applicable

Attribute Name |<text> /Qe name of th\Q attr(\blh\ \/
Usage M tfﬁy ‘\)
\j

0] [\ }(Qnal

- K \Ktt\ﬂg\tﬂls &&\Qres t
Constraints SM\?/\ Conw\ﬁer\n ks\{e defined in the given subclause, table or figure of this
file ocyn

- WOther than those given in the reference document (sub)clause,
or ngt appticable

<teN T\H@ defines the constraint directly; for longer text table footnotes or table
notes may be used

NS

3.44.2 Service and parameter selections

Table 8 — Contents of class attribute

These are described using the common conventions, see 3.4.1.2.

4 Conformance to communication profiles

A statement of compliance with an RTE Communication Profile Family (CPF) Profile of this
part of IEC 61784 shall be stated?2 as either

— Compliance to IEC 61784-2:2014 CPF n <Type>, or
— Compliance to IEC 61784-2 (Ed.3.0) CPF n <Type>

and a statement of compliance with a communication profile (CP) of this part of IEC 61784
shall be stated as either

2 |n accordance with ISO/IEC Directives
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