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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-23: Application layer service definition —
Type 23 elements

FOREWORD

1) Thel International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all |national electrotechnical committees (IEC National Committees). The object of IEG’ is to pgromote
intefnational co-operation on all questions concerning standardization in the electrical and/electronic figlds. To
this| end and in addition to other activities, IEC publishes International Standards, JTechnical Specifi¢ations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in fhe subject dealt with may participate in this preparatory work. International, governmental arld non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates|closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agre¢ement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters express, as nearly as possible, an interpational
congensus of opinion on the relevant subjects since each technical committee has representation from all
intefested IEC National Committees.

3) IEC| Publications have the form of recommendations for international use and are accepted by IEC National
Compmittees in that sense. While all reasonable efforts are\made to ensure that the technical content|of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
mis|nterpretation by any end user.

4) In grder to promote international uniformity, IEC*National Committees undertake to apply IEC Publ{cations
transparently to the maximum extent possible«in their national and regional publications. Any divgrgence
betyeen any IEC Publication and the correspaonding national or regional publication shall be clearly indigated in
the |atter.

5) IEC]|itself does not provide any attestation of conformity. Independent certification bodies provide conformity
asspssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible [for any
seryices carried out by independent (certification bodies.

6) Al

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expdrts and
merhbers of its technical-eommittees and IEC National Committees for any personal injury, property damage or
othgr damage of any,nature whatsoever, whether direct or indirect, or for costs (including legal fe¢s) and
expenses arising qut\of the publication, use of, or reliance upon, this IEC Publication or any otler IEC
Publlications.

sers should ensure that they _have the latest edition of this publication.

8) Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publicafions is
indispensable.for the correct application of this publication.

9) Attgntion is"drawn to the possibility that some of the elements of this IEC Publication may be the supject 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 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 the IEC 61784-1 series and the IEC 61784-2 series.

IEC 61158-5-23 has been prepared by subcommittee 65C: Industrial networks, of IEC
technical committee 65: Industrial-process measurement, control and automation. It is an
International Standard.

This third edition cancels and replaces the second edition published in 2019. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) addition of Type T ASE (6.2.10 to 6.2.15).
b) addition of Type T AR (6.5).

The te

xt of this International Standard is based on the following documents:
Draft Report on voting
65C/1203/FDIS 65C/1244/RVD
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ove table.

nguage used for the development of this International Standard is English:

ocument was drafted in accordance with ISO/IEC Directives, Parfi2, and develo
ance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supple
le at www.iec.ch/members_experts/refdocs. The main document types develop
e described in greater detail at www.iec.ch/publications.

of all the parts of the IEC 61158 series, publishedunder the general title Ind
unication networks — Fieldbus specifications, can he found on the IEC website.
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INTRODUCTION

This document 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 a

pplication service is provided by the application protocol making use of the services

available from the data-link or other immediately lower layer. This document defines the
application service characteristics that fieldbus applications and/or system management can
exploit.

Throupghout the set of fieldbus standards, the term "service" refers to the abstract capability

provi
the aj

indepéndent of administrative and implementation divisions.

ed by one layer of the OSI| Basic Reference Model to the layer immediately aboye| Thus,
plication layer service defined in this document is a conceptual architectural sgrvice,
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-23: Application layer service definition —
Type 23 elements

1 Scope

1.1 General

The Hieldbus Application Layer (FAL) provides user programs with a meansnto“acce
fieldbts communication environment. In this respect, the FAL can be viewed,as a "W
between corresponding application programs".

This gart of IEC 61158 provides common elements for basic time-critical and non-time-
messdging communications between application programs in an automation environme

5s the
indow

ritical
nt and

mater|al specific to Type 23 fieldbus. The term "time-critical" )is used to represent the

presence of a time-window, within which one or more specified actions are required
comp:/Eted with some defined level of certainty. Failure to ¢omplete specified actions

the time window risks failure of the applications requesting-the actions, with attendant
equipfent, plant and possibly human life.

This document defines in an abstract way the.externally visible service provided |
differgnt Types of the fieldbus Application Layerin terms of

a) an| abstract model for defining application resources (objects) capable of
manipulated by users via the use of.the*FAL service,

b) the primitive actions and events of the service;

to be
within
Fisk to

y the

being

c) th¢ parameters associated with each primitive action and event, and the form that they

take; and
d) the¢ interrelationship between these actions and events, and their valid sequences.

stems

yer, in

conformance W|th the OSI BaS|c Reference ModeI(ISO/IEC 74981) and the OSIAppI|
Layer Structure (ISO/IEC 9545).

cation

FAL services and protocols are provided by FAL application-entities (AE) contained within the

application processes. The FAL AE is composed of a set of object-oriented Appli

cation

Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process

object (APO) classes. One of the FAL ASEs is a management ASE that provides a co
set of services for the management of the instances of FAL classes.

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

1.2 Specifications

The principal objective of this document is to specify the characteristics of conceptual
. ) : . " o nt the

A segondary objective is to provide migration paths from previously existing industrial
commpnications protocols. It is this latter objective which gives rise to the diversity of sefrvices
standIrdized as the various Types of IEC 61158, and the corresponding protocols
standardized in subparts of IEC 61158-6.

Nevertheless, it is not a formal programming interface, and any“such interface will ng¢ed to
addrefs implementation issues not covered by this specification; including

a) thI sizes and octet ordering of various multi-octet sefvice parameters, and

b) the correlation of paired request and confirm, or ifidiCation and response, primitives.
1.3 [Conformance

This document does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation systems.

There|is no conformance of equipment to this application layer service definition stapdard.
Instedd, conformance is achieved through implementation of conforming application| layer
protodols that fulfill any given Type of application layer services as defined in this document.

2 Nprmative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes' requirements of this document. For dated references, only the gdition
cited @pplies. (For undated references, the latest edition of the referenced document (including
any afnendments) applies.

NOTE | Al *parts of the IEC 61158 series, as well as the IEC 61784-1 series and the |IEC 61784-2 seljes are
maintained simultaneously. Cross -references to these documents within the text therefore refer to the editions as
dated in this list of normative references.

IEC 61158-1:2023, Industrial communication networks — Fieldbus specifications — Part 1:
Overview and guidance for the IEC 61158 and IEC 61784 series

IEC 61158-6 (all parts), Industrial communication networks — Fieldbus specifications — Part 6-
X: Application layer protocol specification

ISO/IEC 646, Information technology — 1SO 7-bit coded character set for information
interchange

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model
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ISO/IEC 8822,

service definition

Information technology — Open Systems Interconnection — Presentation

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

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
structure

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

IEEE
Synch

ronization for Time-Sensitive Applications in Bridged Local Area Networks

5td 802.1AS, Standard for Local and Metropolitan Area Networks — TFiming and

IEEE Btd 1588, Standard for a Precision Clock Synchronization Protocef “for Networked
Meastyirement and Control Systems

3 Terms, definitions, symbols, abbreviated terms and conventions

For thhe purposes of this document, the following terms, definitions, symbols, abbreyiated
terms|and conventions apply.

ISO and IEC maintain terminological databases for_use in standardization at the following
addregses:

o |EL Electropedia: available at https://www,eglectropedia.org/

e ISP Online browsing platform: available\at https://www.iso.org/obp

3.1 Referenced terms and definitions

3.11 ISO/IEC 7498-1 terms

For the purposes of this document, the following terms given in ISO/IEC 7498-1 apply:

a) application entity

b) apjplication process

c) application pretocol data unit

d) application service element

3.1.2 ISO/IEC 8822 terms

For th PuUTpPOSETS of-this dUbuIIIUIIt, the fu“uvvilly terms givcll H1SOHEC8822 app=y.

a) abstract syntax

3.1.3 IEC 61158-1 terms

For the purposes of this document, the following terms given in IEC 61158-1 apply:

a) DLL mapping protocol machine

b) fie

Idbus application layer

c) FAL service protocol machine

d) protocol data unit.
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3.2 Additional Type 23 terms and definitions

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

3.21
cyclic transmission
transmission that is performed periodically used for the link device update

3.2.2

intelligent device station
node capable of performing 1:n bit data and word data cyclic transmission and transient
tor—and-transt sstorwith-stave—stations—exejuding
remote /O stations and having client functions and server functions during,tra
transmission

sient

3.2.3
link bjt
link ri:ay bit data that are shared by all the nodes through the cyclic transmission and ig used
as ong bit unit shared memory of the n:n type

3.24
link device
link bit, link word, link x and link y or RX, RY, RWr, and RWw:

3.25
link wWord
link register two octet unit data that are shared by all the nodes through the |cyclic
transmission and is used as two octet unit shared"memory of the n:n type

3.2.6
link x
link ipput received bit data that .are transmitted from each node through the |cyclic
transmission and is used as an input.shared memory of the 1:n type

3.2.7
link y
link olitput bit data that are sent to each node through the cyclic transmission and is uged as
an oufput shared memaory of the 1:n type

3.2.8
local ptation
node |capabte» of performing n:n bit data and word data cyclic transmission and traEsient

transmissjon with the master station and other local stations, and transient transmissioh with
slave stations, excluding remote 1/O stations and having server functions and client funjctions
during transient transmission

3.2.9
management node
node in which parameters are set

3.2.10
master ID
ID that represents the node number of the master station

3.2.11
master station
node that has control information (parameters) and manages cyclic transmission
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3.2.12
node
eleme

3.2.13
node-

nt that forms a network and performs data transmission, reception, and transfer

to-node test

physical layer test between two nodes

3.2.14
normal node
node other than a management node

3.2.1

remote device station
node |capable of performing 1:n bit data and word data cyclic transmissiom.and tra

trans
remot

3.21
remo
node

3.2.17
resery
node

perfor|

3.2.18
RX

remot
cyclic
RY of

3.2.19
RY

remot
cyclic
RX of

3.2.20
RWr

remot
updat

ission with the master station, and transient transmission with slave stations, exc
I/0O stations and having server functions during transient transmission

e 1/O station
capable of performing 1:n bit data cyclic transmission with the master station

ye node
that is not yet connected, but counted in the~total node number of the netwo
ming cyclic transmission, but always regarded as normal from applications

b input as viewed from the master station with bit data that are periodically upda
transmission, salve to master, oriA local station as viewed from the master sta
the local station

b output as viewed from the master station with bit data that are periodically upda
transmission, master to salve, or in local station as viewed from the master sta
the local station

b register (input) as viewed from the master station with word data that are perio
bd/by-cyclic transmission, slave to master, or in local station as viewed from the n

hsient

uding

'k not

ed by
ion is

ed by
ion is

Hically
haster

statiop is"RWw of the local station

3.2.21
RWw

remote register (output) as viewed from the master station with word data that are periodically
updated by cyclic transmission, master to slave, or in local station as viewed from the master
station is RWr of the local station

3.2.22
slave

station

node other than the master station

3.2.23
statio

n

node of a network
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3.2.24

synchronization manager

single node in a master station role per network that manages synchronization, distributing
synchronization timing to other nodes

3.2.25
transient transmission
transmission that is performed upon each request

3.2.26

transient transmission client function
functigmthatissuesatransient request
3.2.27

translent transmission server function
functipn that receives a transient request and issues a response

3.2.28
transmission control manager
single[node in a master station role per network that performs tokencpassing managemenpt

3.2.29
word
unit rgpresenting data, 16 bits in length

3.3 |Symbols and abbreviated terms

AE Application Entity

AL Application Layer

AP Application Process

APDU Application Protocol Data Unit
APO Application Process Qbject
AR Application Relationship
AREP Application Relationship Endpoint
ASE Application-Service Element
ASN. 1 Abstract Syntax Notation 1
CRC Cyclic'Redundancy Check
DLL Data-link Layer

DMPM DLL Mapping Protocol Machine
FAL Fieldbus Application Layer
FSPM FAL Service Protocol Machine
LB Link Bit

LSB Least Significant Bit

LW Link Word

LX Link X

LY Link Y

MSB Most Significant Bit

OSl Open Systems Interconnection

PDU Protocol Data Unit
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3.4 Conventions
3.4.1 General conventions

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

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.

Service primitives, used to represent service user/service provider interactions (see
ISO/IEC 10731), convey parameters that indicate information available in the user/provider
interaction-

This document uses a tabular format to describe the component parameters of.the sgervice
primitives. The parameters that apply to each group of service primitives are set out in tables
throughout the remainder of this document. Each table consists of up 9 five columns,
containing the name of the service parameter, and a column each for these primitivgs and
paramnjeter-transfer directions used by the service:

— the request primitive’s input parameters;
— the¢ indication primitive’s output parameters;
— the¢ response primitive’s input parameters; and

— the confirm primitive’s output parameters.

NOTE |The request, indication, response and confirm primitives are also known as requestorjsubmit,
acceptqr.deliver, acceptor.submit, and requestor.deliver primitives, respectively (see ISO/IEC 10731).

One plarameter (or part of it) is listed in each row of each table. Under the appropriate sgrvice
primitive columns, a code is used to specify‘the type of usage of the parameter gn the
primitive and parameter direction specified in‘the column:

M parameter is mandatory for the primitive.

U parameter is a User option, and can be provided or not depending on the dynamic
usage of the service-user. When not provided, a default value for the parametger is
assumed.

C parameter is «conditional upon other parameters or upon the environment of the

service-usetf.

(blank) parametfer‘is never present.

Some|entries are further qualified by items in brackets. These may be a parameter-specific
constraint:

(=) indicates that the parameter is semantically equivalent to the parameter in the
service primitive to its immediate left in the table.

In any particular interface, not all parameters need to be explicitly stated. Some may be
implicitly associated with the primitive.

In the diagrams which illustrate these interfaces, dashed lines indicate cause-and-effect or
time-sequence relationships, and wavy lines indicate that events are roughly
contemporaneous.
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Class definitions are defined using templates. Each template consists of a list of attributes
and services for the class. The general form of the template is shown below:

FAL ASE:
CLASS:
CLASS ID:

PARENT CLASS:

ASE Name
Class Name
#

Parent Class Name

ATTRIBUTES:
1 to) Key-Attribute: mtrereteentifret
2 (o) Key Attribute: name
3 (m) Attribute: attribute name (values)
4 (m) Attribute: attribute name (values)
4.1 (s) Attribute: attribute name (values)
4.2 (s) Attribute: attribute name (values)
4.3 (s) Attribute: attribute name (values)
5 (c) Constraint: constraint expression
5.1 (m) Attribute: attribute name (values)
5.2 (o) Attribute: attribute name (values)
6 (m) Attribute: attribute name (values)
6.1 (s) Attribute: attribute name (Values)
6.2 (s) Attribute: attribute name\(values)
SERV|ICES:
1 (o) OpsService: service.name
2 (c) Constraint: constraint expression
2.1 (o) OpsService: service name
3 (m) MgtService: service name

a) The "FAL ASE:" entry is-the name of the FAL ASE that provides the services for the class

bejing specified.

b) The "CLASS:" entry-is the name of the class being specified. All objects defined using this
template will besan’instance of this class. The class may be specified by this documegnt, or

by|a user of this'document.

c) The "CLASS' ID:" entry is a number that identifies the class being specified. This nunjber is
unique~within the FAL ASE that will provide the services for this class. When qualifled by
identity of its FAL ASE, it unambiguously identifies the class within the scope |of the

th
FAL

The value "NULL" indicates that the class cannot bhe instantiated. Class IDs hetween

1 and 255 are reserved by this document to identify standardized classes. They have been
assigned to maintain compatibility with existing national standards. CLASS IDs between
256 and 2048 are allocated for identifying user defined classes.

d) The "PARENT CLASS:" entry is the name of the parent class for the class being specified.
All attributes defined for the parent class and inherited by it are inherited for the class
being defined, and therefore do not have to be redefined in the template for this class.

NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent
class TOP is used as a starting point from which all other classes are defined. The use of TOP is reserved for

classes defined by this document.
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e) The "ATTRIBUTES" label indicate that the following entries are attributes defined for the
class.

1) Each of the attribute entries contains a line number in column 1, a mandatory (m) /
optional (o) / conditional (c) / selector (s) indicator in column 2, an attribute type label

2)

3)

f) The "SERVICES" label indicates that the following entries are,services defined fi

clg

1)

2)
3)
4)

3.4.3
3.4.3.

The s
descri

3.4.3.

Servid
(1ISO/I
user/g

stated.

in column 3, a name or a conditional expression in column 4, and optionally a

list of

enumerated values in column 5. In the column following the list of values, the default

value for the attribute may be specified.

Objects are normally identified by a numeric identifier or by an object name,

or by

both. In the class templates, these key attributes are defined under the key attribute.

The line number defines the sequence and the level of nesting of the line.

nestina level is identified byv neriod. Nestina is used to specifyv the followina:
~J PANL ~J Ll J ~J

Each

i) fields of a structured attribute (4.1, 4.2, 4.3),

ii) attributes conditional on a constraint statement (5). Attributes may be man
(5.1) or optional (5.2) if the constraint is true. Not all optional atfributes r
constraint statements as does the attribute defined in (5.2),

iii) the selection fields of a choice type attribute.

SS.

An (m) in column 2 indicates that the service is mandatory for the class, while
indicates that it is optional. A (c) in this column indicatés\that the service is condi
When all services defined for a class are defined @s optional, at least one sh
selected when an instance of the class is defined:

The label "OpsService" designates an operational service (1).
The label "MgtService" designates a management service (2).

The line number defines the sequence;and the level of nesting of the line.
nesting level is identified by a period: ‘Nesting within the list of services is us
specify services conditional on a constraint statement.

Conventions for service definitions
( General

brvice model, service primitives, and time-sequence diagrams used are entirely ak
ptions; they do not represent a specification for implementation.

p Service parameters

FC 10781). They convey parameters which indicate information available
rovider interaction. In any particular interface, not all parameters need to be ex

e primitives are used to represent service user/service provider interaEtions
i

Hatory
bquire
br the

an (0)
ional.
all be

Each
ed to

stract

the
blicitly

The service specifications of this document use a tabular format to describe the component
parameters of the ASE service primitives. The parameters which apply to each group of
service primitives are set out in tables. Each table consists of up to five columns for the

a) pa

rameter name,

b) request primitive (transmitted from the sender),

c) indication primitive (transmitted to the receiver),

d) response primitive (transmitted from the receiver), and

e) co

nfirm primitive (transmitted to the sender).
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One parameter (or component of it) is listed in each row of each table. Under the appropriate
service primitive columns, a code is used to specify the type of usage of the parameter on the

primiti

ve specified in the column:

M parameter is mandatory for the primitive.

U parameter is a User option, and can be provided or not depending on dynamic usage of
the service user. When not provided, a default value for the parameter is assumed.

C parameter is conditional upon other parameters or upon the environment of the service
user.

— (blank) parameter is never present.

S p

Some

3.4.3.
The p

prammeter is a sefecteditenT:
entries are further qualified by items in brackets. These may be

parameter-specific constraint:

)" indicates that the parameter is semantically equivalent to thevrparameter
service primitive to its immediate left in the table.

n indication that some note applies to the entry:

)" indicates that the following note "n" contains additional-information pertaining
parameter and its use.

B Service procedures

focedures are defined in terms of:

— the interactions between application entities thtough the exchange of fieldbus Appli

Pr

btocol Data Units, and

— the interactions between an application<layer service provider and an application

se
pr

Thes¢g
suppol

4 C

The b

The F
contrg
netwo

fvice user in the same system through the invocation of application layer s
mitives.

procedures are applicable e’ instances of communication between systems
rt time-constrained communijcations services within the fieldbus application layer.

pncept
hsic concept ofiapplication layer services follows IEC 61158-1, Clause 9.

AL defined. herein has two primary deployment models. A peer-level connection
ller network is identified throughout this FAL as type C. A master/slave oriente
rk is_identified throughout this FAL as type F. Both support a distributed memory

as we

l\asclient/server models.

n the

to the

cation

layer
ervice

which

based
i field
model

5 Data type ASE

5.1

Overview

The overview of the data type ASE follows of IEC 61158-1, Clause 10. The template is used
to define the data type for the FAL.
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5.2 Fixed length types
5.2.1 Bitstring types

5.2.1.1 BitString8

FAL ASE: Data type ASE
CLASS: Data type

CLASS ID: 5

PARENT CLASS: Top
ATTRIBUTES:

1 Data type numeric identifier = 22

2 Data type name = Bitstring8

3 Format = Fixed length
4.1 Octet length = 1

5.2.1.2 BitString16

FAL ASE:
CLASS}
CLASS|ID:
PARENT CLASS:
ATTRIBUTES:
1 Data type numeric identifier
2 Data type name
Format
4.1 Octet length

5.2.1.8 BitString32

Data type ASE
Data type

5

Top

= 23

= Bitstring16
= Fixed length
= 2

FAL ASE: Data type ASE
CLASS;: Data type
CLASS|ID: 5

PARENT CLASS: Top
ATTRIBUTES:

1 Data'type numeric identifier = 24

2 Data type name = Bitstring32
3 Format = Fixed length
4.1 Octet length = 4
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FAL ASE: Data type ASE
CLASS: Data type

CLASS ID: 5

PARENT CLASS: Top
ATTRIBUTES:

1 Data type numeric identifier = 2

2 Data type name = Integer8

3 Format = Fixed length
4.1 Octet length = 1

This integer type is a two’s complement binary number with a length of‘ene octet.

5.2.2.1.2 Integer16

FAL ASE:

CLASS|

CLASS|ID:

PARENT CLASS:

ATTRIBUTES:

1 Data type numeric identifier
2 Data type name

3 Format

4.1 Octet length

Data type ASE

Data type

5

Top

= 3

= Integer16

= Fixed length
= 2

This integer type is a two’s complement binary number with a length of two octets.

5.2.2.1.3 Integer32

FAL ASE: Data type ASE

CLASS;: Data type

CLASS|ID: 5

PARENT, CLASS: Top

ATTRIBUTES:

1 Data type numeric identifier = 4

2 Data type name = Integer32
Format = Fixed length

4.1 Octet length = 4

This integer type is a two’s complement binary number with a length of four octets.
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5.2.2.2 Unsigned types

5.2.2.2.1 Unsigned8

FAL ASE: Data type ASE
CLASS: Data type
CLASS ID: 5
PARENT CLASS: Top
ATTRIBUTES:
1 Data type numeric identifier = 5
2 Data-type-npame = Unsigheds
3 Format = Fixed length
4.1 Octet length = 1
This type is a binary number with a length of one octet. No sign bit is,included. Thg most
significant bit of the most significant octet is always used as the mostysignificant bit jof the
binary number.
5.2.2.2.2 Unsigned16
FAL ASE: Data type ASE
CLASS;: Data type
CLASS|ID: 5
PARENT CLASS: Top
ATTRIBUTES:
1 Data type numeric identifier = 6
2 Data type name = Unsigned16
Format = Fixed length
4.1 Octet length = 2
This type is a binary number with a length of two octets. No sign bit is included. Thg most
significant bit of the mastisignificant octet is always used as the most significant bit of the
binary number.
5.2.2.2.3 Unsigned32
FAL ASE: Data type ASE
CLASS;: Data type
CLASS|ID: 5
PARENT CLASS: Top
ATTRIBUTES:
1 Data type numeric identifier = 7
2 Data type name = Unsigned32
Format = Fixed length
4.1 Octet length = 4

This type is a binary number with a length of four octets. No sign bit is included. The most
significant bit of the most significant octet is always used as the most significant bit of the
binary number.
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5.2.2.3 OctetString character types

5.2.2.31 OctetString1

FAL ASE: Data type ASE

CLASS: Data type

CLASS ID: 5

PARENT CLASS: Top

ATTRIBUTES:

1 Data type numeric identifier = 30

2 Data-type-rame = OetetStringt

3 Format = Fixed length

4.1 Octet length = 1

This type is an OctetString with a length of one octet.

5.2.2.8.2 OctetString2

FAL ASE: Data type ASE

CLASS;: Data type

CLASS|ID: 5

PARENT CLASS: Top

ATTRIBUTES:

1 Data type numeric identifier = 31

2 Data type name = OctetString2
Format = Fixed length

4.1 Octet length = 2

This type is an OctetString with.a_length of two octets.

5.2.2.3.3 OctetString4

FAL ASE: Data type ASE

CLASS;: Data type

CLASS|ID: 5

PARENT CLASS:! Top

ATTRIBUTES:

1 Data type numeric identifier = 32

2 Data type name = OctetString4

3 Format = Fixed length

4.1 Octet length = 4

This type is an OctetString with a length of four octets.
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5.2.2.3.4 OctetString8

FAL ASE: Data type ASE
CLASS: Data type

CLASS ID: 5

PARENT CLASS: Top
ATTRIBUTES:

1 Data type numeric identifier = 33

2 Data type name = OctetString8
3 Format = Fixed length
4.1 Octet length = 8

This type is an OctetString with a length of eight octets.

5.2.2.8.5 OctetString16

FAL ASE: Data type ASE

CLASS;: Data type

CLASS|ID: 5

PARENT CLASS: Top

ATTRIBUTES:

1 Data type numeric identifier = 34

2 Data type name = OctetString16
Format = Fixed length

4.1 Octet length = 16

This type is an OctetString with a length of 16 octets.

5.2.2.8.6 MACAddress

FAL ASE: Data type ASE
CLASS;: Data type
CLASS|ID: 5

PARENT CLASS: Top

ATTRIBUTES:

1 Pata type numeric identifier = -

2 Data type name = MACAddress
3 Format = Fixed length
4.1 Octet length = 6

This type is an OctetString with a length of 6 octets and represents a MAC address.
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5.2.2.4 Character String Type

5.2.2.41 OctetString
FAL ASE:

CLASS
CLASS
PAREN

ID:
T CLASS:

ATTRIBUTES:

Data type numeric identifier

IEC 61158-5-23:2023 © |IEC 2023

Data type ASE

This t

5.2.2.

FAL AS

CLASS;

CLASS)
PAREN
ATTRIH

This t

6 C

6.1
6.1.1

Two t
transi

Data-tvbe-Rame
AL

Format

Octet length

pe is with a length of one to n octets. Octet 1

1.2 VisibleString
E:

ID:

T CLASS:

UTES:
Data type numeric identifier
Data type name
Format

Octet length

pe is defined as the ISO/IEC 646 string type.

pmmunication model specification

Communication model

General

brtdmodel.

Data type

5

Top

= 10

= ﬁnfanfring
= string

= 1ton

is referred to as the first-octet.

Data type ASE
Data type

5

Top

9
= VisibleString
= string

= 1ton

ypes of communication models are used in FAL Type 23: The cyclic model af

6.1.2

Cyclic model n:n

d the

The n:n type distributed shared memory cyclic model is shown in Figure 1 and uses an

uncon

firmed push model performed periodically.
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Shared memory

— 25—

Node 1

0x0000

0x0100

Node 1
area

Node 2

v

Node 3

v

Node 2
area

ry

Figur|

6.1.3

The 1

0x0200

Node 3
area

' N

Cyclic model 1:n

A

unconfirmed push model performed periodically.

Figurle 2/~ Cyclic model (1:n type distributed shared memory, unconfirmed push m

Shared memory | Node 1 Node 2
Input Output Input Output Input Output
0x0000 Request
Node 2
Request
arpa <
owotool | . H | V1 T
Request
Node 3 Request
arpa <

e 1 — Cyclic model (n:n type distributed shared memory,; unconfirmed push m

:n type distributed shared memory cyclic mod€lyis shown in Figure 2 and us

IEC

odel)

S an

Node 3

Input Output

IEC

odel)

6.1.4

Transient model

The transient model is the client server model shown in Figure 3 and the push model shown in

Figure 4.

Client

Request

Server

o

A

Response

IEC

Figure 3 — Transient model (Client server model)
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Request
Server

A 4

Client

IEC
Figure 4 — Transient model (Push model)

6.2 ASE
6.2.1 Overview type C

The s{ructure of the ASEtype C for FAC Type 23 1S Shown im Figure 5.

A A A

AE h 4
Management ASE

A 4 A 4 A 4 A 4

Cyclic Data ASE Acyclic Data-ASE

F 3 F §

4 \ 4 Y

AR ASE

v IEC

Figure 5 — Structure of ASE type C of FAL Type 23

6.2.2 Overview type F
The s{ructure of the ASE type F forsFAL Type 23 is shown in Figure 6.

A A A A A
AE A 4
Management"ASE
A A A A A

CyelicData| |Acyclic Data Synchronization | | Measurement
ASE ASE ASE ASE

il [ V1 !
AR ASE

IEC
Figure 6 — Structure of ASE type F of FAL Type 23

6.2.3 Cyclic data ASE type C
6.2.3.1 Overview

The cyclic data ASE represents a distributed shared memory model which is realized using
the cyclic data transmissions. The cyclic transmission is performed to read and write data
periodically.
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6.2.3.2 Common memory class specification
6.2.3.2.1 Overview

Common memory class is the parent class which realizes distributed shared memories.

6.2.3.2.2 Format model

FAL ASE: Cyclic data ASE type C
CLASS: Common memory C
CLASS ID: not used
PARENTCEASS: TOP

ATTR:1UTES:

1 (m) Key Attribute: Node number

2 (m) Key Attribute: Common memory ID

6.2.3.2.3 Attributes

Node |number
Represents the node number of the node.

Common memory ID
Reprefsents the identification of the shared memory.

6.2.3.8 LB Common memory class specification
6.2.3.8.1 Overview

LB Cdmmon memory class realizes the LB.

6.2.3.8.2 Format model

FAL ASE: Cyclic data ASE type C
CLASS;: LB Common memory
CLASS]|ID: not used

PARENT CLASS: Common memory C
ATTRIBUTES:

1 (m) Attribute: LB Common Memory Head Address
2 (m) Attribute: LB Common Memory Size
SERVICES:

1 () OpsService: Ld

2 ) OpsServite: Set

3 (m) OpsService: Reset

4 (m) OpsService: Read

5 (m) OpsService: Write

6.2.3.3.3 Attributes

LB Common memory head address
Represents the starting address of the LB.

LB Common memory size
Represents all the memory sizes (per bit) of the LB.
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6.2.3.3.4 Service specification
6.2.3.3.4.1 Ld

This service is used to read a specified bit. Table 1 shows the parameters for this service.

Table 1 — Ld service parameters

Parameter name Req Ind Rsp Cnf
Argument M
Address M
Resul M
Datg M

Argurment
The afgument conveys the service specific parameters of the service request.

Addrgss
Specifies the address of the target memory.

Result
This conveys the service specific parameters of the service response.

Data
Contajns the value of the specified target memory.

6.2.3.3.4.2 Set

This dervice is used to set a specified bit to'the value 1 (on). Table 2 shows the parameters
for thig service.

Tablex2-~ Set service parameters

Parameter name Req Ind Rsp Cnf
Argument M
Addiess M
Argument
The afgument’conveys the service specific parameters of the service request.
Addrgss

Specifies_the address of the target memory.

6.2.3.3.4.3 Reset

This service is used to set a specified bit to the value 0 (off). Table 3 shows the parameters
for this service.

Table 3 — Reset service parameters

Parameter name Req Ind Rsp Cnf

Argument M

Address M
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Argument
The argument conveys the service specific parameters of the service request.

Address
Specifies the address of the target memory.

6.2.3.3.4.4 Read

This service is used to read specified multiple bits. Table 4 shows the parameters for this
service.

Table-4 —Read-serviceparametiers

Parameter name Req Ind Rsp Cnf
Argunpent M
Addiess M
Size M
Resul
Datd
Argument

The afgument conveys the service specific parameters of the service request.

Addrgss
Specifies the starting address of the target memory.

Size
Specifies the size (per bit) of the target memeaory.

Result
This conveys the service specific parameters of the service response.

Data
Contajns the value of the specified target memory.

6.2.3.3.4.5 Write

This dervice is used\io write data into specified multiple bits. Table 5 shows the parameters
for thig service.

Table 5 — Write service parameters

Parameter name Req Ind Rsp Cr'f
Argument M
Address M
Size M
Data M
Argument

The argument conveys the service specific parameters of the service request.

Address
Specifies the starting address of the target memory.

Size
Specifies the size (per bit) of the target memory.
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Data
Specifies the data to be written into the specified target memory.

6.2.3.4 LW Common memory class specification
6.2.3.4.1 Overview

Link work (LW) Common memory class realizes the LW.

6.2.3.4.2 Format model

FAL ASE: Cyclic data ASE type C
CLASS;: LW Common memory
CLASS]|ID: not used

PARENT CLASS: Common memory C
ATTRIBUTES:

1 (m) Attribute: LW Common Memory Head Address
2 (m) Attribute: LW Common Memory Size
SERVIGES:

1 (m) OpsService: Ld

2 (m) OpsService: Set

3 (m) OpsService: Reset

4 (m) OpsService: Read

5 (m) OpsService: Write

6.2.3.4.3 Attributes

LW Common memory head address
Represents the starting address of the"bW.

LW Common memory Size
Represents all the memory sizes:(per two octets) of the LW.

6.2.3.4.4 Service specification
6.2.3.4.4.1 Ld

This sfervice is ysed to read a specified bit. Table 6 shows the parameters for this servic

%

Table 6 — Ld service parameters

Parametername Reg lad Rsp Ccaf
Argument M
Address M
Bit Location M
Result M
Data M
Argument

The argument conveys the service specific parameters of the service request.

Address
Specifies the address of the target memory.
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Bit location
Specifies the target memory bit at a location in Address. A value of 0 specifies the LSB, a
value of F specifies the MSB.

Result
This conveys the service specific parameters of the service response.

Data

Contains the value of the specified target memory.

6.2.3.4.4.2 Set

This
for thi

ervice is used to set a specified bit to the value 1 (on). Table 7 shows the paran
5 service.

Table 7 — Set service parameters

neters

Parameter name Req Ind Rsp Cnf
Argument M

Addiess M

Bit Location M
Argurment
The afgument conveys the service specific parameters{of the service request.
Addrgss
Specifies the address of the target memory.
Bit logation
Specifies the target memory bit at a location in Address. A value of 0 specifies the LSB, a
value [of F specifies the MSB.
6.2.3.4.4.3 Reset
This dervice is used to set a\specified bit to the value 0 (off). Table 8 shows the parameters
for thig service.

Table 8 — Reset service parameters
Parameter name Req Ind Rsp Cnf
Argunpent M

Addrless M

Bit IJnration M
Argument

The argument conveys the service specific parameters of the service request.

Address

Specifies the address of the target memory.

Bit location

Specifies the target memory bit at a location in Address. A value of 0 specifies the LSB, a
value of F specifies the MSB.
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6.2.3.4.4.4 Read

This service is used to read data from a specified address. Table 9 shows the parameters for
this service.

Table 9 — Read service parameters

Parameter name Req Ind Rsp Cnf
Argument M
Address M
Size M
Resul M
Datdg M

Argurment
The afgument conveys the service specific parameters of the service requeést.

Addrgss
Specifies the address of the target memory.

Size
Specifies the size (per two octets) of the target memory.

Result
This conveys the service specific parameters of the.séervice response.

Data
Contajns the value of the specified target memory.

6.2.3.4.4.5 Write

This slervice is used to write data into“a specified address. Table 10 shows the parametérs for
this service.

Table 10 — Write service parameters

Parameter.name Req Ind Rsp Cnf
Argument M
Addiess M
Size M
Datdg M
Argument

The argument conveys the service specific parameters of the service request.

Address
Specifies the address of the target memory.

Size
Specifies the size (per two octets) of the target memory.

Data
Specifies the value to be written into the target memory.
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6.2.3.5 LX/LY Common memory class specification
6.2.3.5.1 Overview

Link X (LX) and link Y (LY) Common memory class realizes the LX/LY.

6.2.3.5.2 Format model

FAL ASE: Cyclic data ASE type C

CLASS: LX/LY Common memory

CLASS ID: not used

PARENTCEASS: COMMOoIT TTEmoTy ©

ATTRI’JUTES:

1 (m) Attribute: LX Common Memory Head Address
2 (m) Attribute: LX Common Memory Size

3 (m) Attribute: LY Common Memory Head Address
4 (m) Attribute: LY Common Memory Size
SERVICES:

1 (m) OpsService: Ld

2 (m) OpsService: Set

3 (m) OpsService: Reset

4 (m) OpsService: Read

5 (m) OpsService: Write

6.2.3.9.3 Attributes

LX Cgmmon memory head address
Represents the starting address of the LX:

LX Cgmmon memory size
Represents the size (per two octets) of the LX.

LY Cgmmon memory head address
Represents the starting address of the LY.

LY Cgmmon memory size
Represents the size\(per two octets) of the LY.

6.2.3.5.4 Service specification

Refer |to6.2.3.3.4.

6.2.4 Cyclic data ASE type F
6.2.4.1 Overview
The cyclic data ASE represents a distributed shared memory model which is realized using

the cyclic data transmissions. The cyclic transmission is performed to read and write data
periodically.

6.2.4.2 Common memory class specification
6.2.4.21 Overview

Common memory class is the parent class which realizes distributed shared memories.
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6.2.4.2.2 Format model

FAL ASE: Cyclic data ASE type F
CLASS: Common memory F
CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1 (m) Key Attribute: Node number

2 (m) Key Attribute: Common memory ID
3 (m) Attribute: Type

SERVICES:

1 (m) OpsService: Ld

2 (m) OpsService: Set

3 (m) OpsService: Reset

4 (m) OpsService: Read

5 (m) OpsService: Write

6.2.4.2.3 Attributes

Node |Number
Repreisents the node number of the node.

Common Memory ID
Reprefsents the identification of the shared memory.

Type
Indicates the shared memory type.

6.2.4.2.4 Service specification
6.2.4.2.4.1 Ld

This sfervice is used to read a.specified bit. Table 11 shows the parameters for this servite.

Table 11 — Ld service parameters

Parameter name Req Ind Rsp Cnf
Argument M
Type M
Addrless M
Resullt
Data M
Argument

The argument conveys the service specific parameters of the service request.

Type
Specifies the target memory type.

Address
Specifies the address of the target memory.

Result
This conveys the service specific parameters of the service response.
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Contains the value of the specified target memory.

6.2.4.2.4.2 Set

This service is used to set a specified bit to the value 1 (on). Table 12 shows the parameters
for this service.

Table 12 — Set service parameters

Parameter name Req Ind Rsp Cnf
Argument M

Typs M

Addiess M
Argument
The afgument conveys the service specific parameters of the service request.
Type
Specifies the target memory type.
Addrgss
Specifies the address of the target memory.
6.2.4.2.4.3 Reset
This dervice is used to set a specified bit to the,value 0 (off). Table 13 shows the parameters
for thig service.

Table 13 — Réset service parameters
Parameter name Req Ind Rsp Cnf
Argunpent M

Typs M

Addiess M
Argurment
The afgument.canveys the service specific parameters of the service request.
Type
Specifies/the target memory type.

Address

Specifies the address of the target memory.

6.2.4.24.4 Read

This service is used to read specified multiple bits. Table 14 shows the parameters for this

servic

e.
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Table 14 — Read service parameters

Parameter name Req Ind Rsp Cnf

Argument

Type
Address

=22

Size

Result M

Data M

Argument
The afgument conveys the service specific parameters of the service request.

Type
Specifies the target memory type.

Addrgss
Specifies the starting address of the target memory.

Size
Specifies the size (per bit) of the target memory.

Result
This conveys the service specific parameters of the service response.

Data
Contajns the value of the specified target memoyy:

6.2.4.2.4.5 Write

This dervice is used to write data into specified multiple bits. Table 15 shows the parameters
for thip service.

Table 15 — Write service parameters

Parameter_name Req Ind Rsp Cnf

Argument

Typ4
Addiess

Size

2|22 |

Datg

Argument
The argument conveys the service specific parameters of the service request.

Type
Specifies the target memory type.

Address
Specifies the starting address of the target memory.

Size
Specifies the size (per bit) of the target memory.

Data
Specifies the data to be written into the specified target memory.
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6.2.4.3 RX Common memory class specification

6.2.4.3.1 Overview

The RX Common memory class realizes the RX.

6.2.4.3.2 Format model

FAL ASE: Cyclic data ASE type F

CLASS: RX Common memory

CLASS ID: not used

PARENTCEASS: C OO TITEToTYy +

ATTR:\lUTES:

1 (m) Attribute: RX Common Memory Base Address
2 (m) Attribute: RX Common Memory Size

6.2.4.8.3 Attributes

RX Common memory bead address
Indicattes the head address of RX of the ASE.

RX Common memory size
Indicates the size of RX of the ASE.

6.2.4.4 RY Common memory class specification
6.2.4.4.1 Overview

The RIY Common memory class realizes the RY.

6.2.4.4.2 Format model

FAL ASE: Cyclic data ASE type F

CLASS;: RY Common memory

CLASS]|ID: not used

PARENT CLASS: Common memory F

ATTRIBUTES:

1 (m) Attribute: RY Common Memory Head Address
2 (m) Attribute: RY Common Memory Size

6.2.4.4.3 Attributes

RY Common memory head address
Indicates the head address of RY of the ASE.

RY Common memory size
Indicates the size of RY of the ASE.

6.2.4.5 RWr Common memory class specification
6.2.4.5.1 Overview

The RWr Common memory class realizes the RWr.
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6.2.4.5.2 Format model

FAL ASE: Cyclic data ASE type F

CLASS: RWr Common memory

CLASS ID: not used

PARENT CLASS: Common memory F

ATTRIBUTES:

1 (m) Attribute: RWr Common Memory Head Address
2 (m) Attribute: RWr Common Memory Size
6.2.4.5.3 Attributes

RWr Common memory head address
Indicates the head address of RWr of the ASE.

RWr Common memory size

Indicates the size of RWr of the ASE.

6.2.4.6

6.2.4.6.1 Overview

RWw Common memory class specification

The RWw Common memory class realizes the RWw.

6.2.4.6.2 Format model
FAL ASE:

CLASS;:

CLASS|ID:

PARENT CLASS:

ATTRIBUTES:

1 (m) Attribute:

2 (m) Attribute:
6.2.4.6.3 Attributes

Cyclic data ASE type F
RWw Common memory
not used

Commoh.memory F

RWw Common Memory Head Address

RWw Common Memory Size

RWw Common memory head address
Indicates the head-‘address of RWw of the ASE.

RWw Commonh memory size

Indicates the size of RWw of the ASE.

6.2.5 Acyclic data ASE type C

6.2.5.1 Overview

Acyclic data ASE type C provides communication between nodes realized by the transient

transmission.

IEC 61158-5-23:2023 © |IEC 2023
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6.2.5.2

6.2.5.2.1 Format model

FAL ASE:
CLASS:

CLASS ID:
PARENT CLASS:
ATTRIBUTES:

1

(m) Key Attribute:

— 39 —

Acyclic Data class specification

Acyclic data ASE Type C
Acyclic data C
not used

Top

Network number

2 (R Koy-Attribute: Noede—-number
SERVICES:

1 (m) OpsService: Get memory access info
2 (m) OpsService: Run

3 (m) OpsService: Stop

4 (m) OpsService: Read memory

5 (m) OpsService: Write memory
6.2.5.2.2 Attributes

Network Number
Represents the network number of the node.

Node|Number
Repreisents the node number of the node.
6.2.5.2.3 Service specification
6.2.5.2.3.1 Get memory access info
This gervice is used to get memory-access information. Table 16 shows the parametgrs for
this service.
Table 16 — Get memory access info service parameters

Parameter-name Req Ind Rsp Cnf

Argunpent M M (=)

Resul M M (=)
Errof code M M ()
Errof séverity M M (=)
ErrorTocation M M=)
Vendor specific error code M M (=)
Access code enabled C C (=)
Device name C C (=)
Number of access points C C (=)

Argument

The argument conveys the service specific parameters of the service request.

Result

This conveys the service specific parameters of the service response.
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Error code
Contains an error code.

Error severity
Contains a code showing the severity of the error.

Error location
Contains the location of the error.

Vendor specific error code
Contains an error code defined by the vendor.

el

Acce
Contajns a list of available access codes in case of the service request succeeded.

Device name
Contajns the name of the device in case of the service request succeeded.

Number of access points
Contajns the number of access points in case of the service request suceeeded.

6.2.5.2.3.2 Run

This gervice is used to set a target node to the RUN state from other nodes. Table 17 ghows
the pgrameters for this service.

Table 17 — Run service/parameters

Parameter name Req Ind Rsp Cnf

Argument M M (=)

Modg M M (=)

Clear mode M M (=)
Resul M M ()
Errof code M M (=)
Errof severity M M (=)
Errof location M M ()
Vendor specific error code M M (=)

Argument
The afgument.conveys the service specific parameters of the service request.

Mode
Specifies'the mode. There are two modes: normal RUN and forced RUN.

Clear mode
Specifies the clear mode. There are three clear modes: no device clear, clear all except latch
area, and all clear.

Result
This conveys the service specific parameters of the service response.

Error code
Contains an error code.

Error severity
Contains a code showing the severity of the error.

Error location
Contains the location of the error.
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Vendor specific error code
Contains an error code defined by the vendor.

6.2.5.2.3.3 Stop

This service is used to set a target node to the STOP state from other nodes. Table 18 shows
the parameters for this service.

Table 18 — Stop service parameters

Parameter name Req Ind Rsp Cnf
Argument M M (=)
Modg M M (=)
Resul M M (=)
Errof code M M ()
Errof severity M M (=)
Errof location M M (=)
Vendlor specific error code M M ()

Argurment
The afgument conveys the service specific parameters of the service request.

Mode
Specifies the mode. There are two modes: normal mode and forced mode.

Result
This conveys the service specific parameters.ef the service response.

Error|code
Contajns an error code.

Erroriseverity
Contajns a code showing the severity of the error.

Errorflocation
Contajns the location of<the error.

Vendor specific error code
Contajns an erron code defined by the vendor.

6.2.5.2.3.4 Read memory

This sfervice is used to read memory. Table 19 shows the parameters for this service.
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Table 19 — Read memory service parameters

Parameter name Req Ind Rsp Cnf

Argument M M (=)

Quantity M M (=)
Memory attribute M M (=)
Access code M M (=)
Memory address M M (=)
Number of points M M (=)

Resul LY V=)
Errof code M M)
Errof severity M M (=)
Errof location M M ()
Vendor specific error code M =)
Dat3 C CF

Argument

The afgument conveys the service specific parameters of the sérvice request.

Quantity
Specifies the quantity, where a batch read is specified by 1, and a random read is spegcified
within|the quantity range 2 to 160.

Memdry attribute
Specifies the attribute of the memory. The contents of the attributes include the locafion of
memory (within the network module or controller) and the unit to access (bit access) byte
accesp, word access, and double word access).

Accegs code
Specifies the access codes. The_contents of the access codes include types (retain, gtatus,
link, cpunter, and timer) and functions (word data, bit data (output and input)).

Memary address
Specifies the address ofdhe target memory.

Numbler of points
Specifies the number of retrieval points. For the batch read, specify the bit within the rapge of
16 to |7 680 points and the word within the range of 1 to 480 points. For the random| read,
specifly the bit_within the range of 0 to 7 680 points, the word within the range of 0 fo 480
points|, and-the byte within the range of 0 to 960 points.

Resulit
This conveys the service specific parameters of the service response.

Error code
Contains an error code.

Error severity
Contains a code showing the severity of the error.

Error location
Contains the location of the error.

Vendor specific error code
Contains an error code defined by the vendor.

Data
Contains the value of the specified target memory in case of the service request succeeded.
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6.2.5.2.3.5 Write memory

This service is used to write memory. Table 20 shows the parameters for this service.

Table 20 — Write memory service parameters

Parameter name Req Ind Rsp Cnf

Argument M M (=)

Quantity M M (=)
Memory attribute M M (=)
AccdSs code M M=)
Menjory address M M (=)
Numpber of points M M (=)
Dat3 M M (=)

Resul M M )
Errof code M M ()
Errof severity M M (=)
Errof location M M )
Vendor specific error code M M (=)

Argument
The afgument conveys the service specific parameters of the service request.

Quantity
Specifies the quantity, where a batch read isCspecified by 1, and a random read is spegcified
within|the quantity range 2 to 100.

Memdry attribute
Specifies the attribute of the memofy. The contents of the attributes include the locafion of
memory (within the network module or controller) and the unit to access (bit access) byte
accesp, word access, and double-word access).

Accegs code
Specifies the access codes. The contents of the access codes include types (retain, gtatus,
link, cpunter, and timer)-and functions (word data, bit data (output and input)).

Memary address
Specifies the address of the target memory.

Numbler of points

Specifies’the number of writing points. For the batch read, specify the bit within the rapge of
16 to Z BN nainte anA th A A~ A gathin thn roam s ~Ff 4 t~ AON Attt DAy th A roan A~ Write,

T— OO0 pPUTTtS ard—arc—woTYa WHAHR—RE ATy C—oOT I (U000 pPUOITIito T O o rarrauoTtt

specify the bit within the range of 0 to 7 680 points, the word within the range of 0 to 480
points, and the byte within the range of 0 to 960 points.

Data
Specifies the value to be written to the specified target memory.

Result
This conveys the service specific parameters of the service response.

Error code
Contains an error code.

Error severity
Contains a code showing the severity of the error.
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Error location
Contains the location of the error.

Vendor specific error code
Contains an error code defined by the vendor.

6.2.6 Acyclic data ASE type F
6.2.6.1 Overview

Acyclic data ASE type F provides communication between nodes realized by the transient
transmission.

6.2.6.2 Acyclic data class specification
6.2.6.2.1 Format model

FAL ASE: Acyclic data ASE type F
CLASS;: Acyclic data F
CLASS]|ID: not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Key Attribute: Network number

2 (m) Key Attribute: Node number
SERVIGES:

1 (o) OpsService: Get memory access info
2 (o) OpsService: Run

3 (o) OpsService: Stop

4 (o) OpsService: Read memory

5 (o) OpsService: Write memory

6 (o) OpsService: Vendor command

7 (o) OpsService: Distribute node info
8 (0) OpsService: Get statistics

9 (o) OpsService: Get node info detail
10 (o) OpsSeryice: AC Data

11 (0) OpsService: AC Data ND
6.2.6.2.2 Attributes

Networkinumber

Represents the network number of the node.

Node number
Represents the node number of the node.

6.2.6.2.3 Service specification
6.2.6.2.3.1 Get memory access info

This service is used to get memory access information. Table 21 shows the parameters for
this service.
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Table 21 — Get memory access info service parameters

Parameter name Req Ind Rsp Cnf

Argument M M (=)

Target network number M M (=)
Target node M M (=)

Result M M (=)
Error code M M (=)
Error severity M M (=)
Erro[tocation LY Y]
Vendor specific error code M M (=)
Accdss code enabled C CF)
Device name C CF
Numpber of access points C C )

Argument
The afgument conveys the service specific parameters of the service request.

network number

Error|code
Contajns an error code.

Erroriseverity
Contajns a code showing the severity of the error.

Errorflocation
Contajns the location of-the error.

Vendor specific error'code
Contajns an error'code defined by the vendor.

Accesgs codé enabled
Contajns, a list of available access codes in case of the service request succeeded.

Devic
Contains the name of the device in case of the service request succeeded.

Number of access points
Contains the number of access points in case of the service request succeeded.

6.2.6.2.3.2 Run

This service is used to set a target node to the RUN state from other nodes. Table 22 shows
the parameters for this service.
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Table 22 — Run service parameters

Parameter name Req Ind Rsp Cnf

Argument M M (=)

Target network number M M (=)
Target node M M (=)
Mode M M (=)
Clear mode M M (=)

Result M M (=)
Erro[Tode LY L)
Errof severity M M (=)
Errof location M M ()
Vendlor specific error code M M ()

Argument
The afgument conveys the service specific parameters of the service request.

Target network number
Indicattes the network number of the target node.

Target node
Indicattes the node number of the target node.

Mode
Specifies the mode. There are two modes: normahRUN and forced RUN.

Clear|mode
Specifies the clear mode. There are three-clear modes: no device clear, clear all excepj latch
area, pnd all clear.

Result
This conveys the service specific_ parameters of the service response.

Error|code
Contajns an error code.

Error|severity
Contajns a code showing the severity of the error.

Errorflocation
Contalns the.location of the error.

Vendor'specific error code
Contains an error code defined by the vendor.

6.2.6.2.3.3 Stop

This service is used to set a target node to the STOP state from other nodes. Table 23 shows
the parameters for this service.
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Table 23 — Stop service parameters

Parameter name Req Ind Rsp Cnf

Argument M M (=)

Target network number M M (=)
Target node M M (=)
Mode M M (=)

Result M M (=)
Error code M M (=)
Erro[seveTity LY Y]
Errof location M M (=)
Vendlor specific error code M M ()

Argument
The afgument conveys the service specific parameters of the service reguest.

Target network number
Indicattes the network number of the target node.

Targeft node
Indicaftes the node number of the target node.

Mode
Specifies the mode. There are two modes: normal mode and forced mode.

Result
This conveys the service specific parameters.ef the service response.

Error|code
Contajns an error code.

Error|severity
Contajns a code showing the severity of the error.

Error{location
Contajns the location of<the error.

Vendor specific error code
Contajns an error code defined by the vendor.

6.2.6.2.3.4 Read memory

This sfervice is used to read memory. Table 24 shows the parameters for this service.
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Table 24 — Read memory service parameters
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Parameter name Req Ind Rsp Cnf

Argument M M (=)

Target network number M M (=)
Target node M M (=)
Quantity M M (=)
Memory attribute M M (=)
Access code M M (=)
Menfory adaress ™ M=)
Numpber of points M M (=)

Resul M M ()
Errof code M M ()
Errof severity M M (=)
Errof location M M ()
Vendor specific error code M M (=)
Datg C C (F)

Argument

The afgument conveys the service specific parameters/of'the service request.

Target network number

Indicattes the network number of the target node.

Targeft node

Indicaftes the node number of the target node.

Quantity

Specifies the quantity, where a bateh’'read is specified by 1, and a random read is spegcified

within

Memd
Speci

memo
acces

the quantity range 2 to 160.
ry attribute

5, word access(_and double word access).

Access code

Speci
link, c

Mema

ry;address

ies the attribute of ‘the memory. The contents of the attributes include the locafion of
ry (within the network module or controller) and the unit to access (bit access) byte

ies the (access codes. The contents of the access codes include types (retain, gtatus,
buntef;-and timer) and functions (word data, bit data (output and input)).

Speci

ies the address of the target memory.

Number of points
Specifies the number of retrieval points. For the batch read, specify the bit within the range of
16 to 7 680 points and the word within the range of 1 to 480 points. For the random read,
specify the bit within the range of 0 to 7 680 points, the word within the range of 0 to 480

points, and the byte within the range of 0 to 960 points.

Resul

This conveys the service specific parameters of the service response.

Error
Conta

Error
Conta

t
code
ins an error code.

severity
ins a code showing the severity of the error.
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Error location
Contains the location of the error.

Vendor specific error code
Contains an error code defined by the vendor.

Data
Contains the value of the specified target memory in case of the service request succeeded.

6.2.6.2.3.5 Write memory

This service is used to write memory. Table 25 shows the parameters for this service.

Table 25 — Write memory service parameters
Parameter name Req Ind Rsp Cnf
Argunpent M M (=)
Target network number M M (=)
Target node M M (=)
Quantity M M (=)
Menjory attribute M M=)
Accgss code M M=)
Menlory address M M (=)
Numpber of points M M (=)
Datg M M (=)

Resul M M (=)
Errof code M M ()
Errof severity M M (=)
Errof location M M (=)
Vendlor specific error code M M ()

Argurment
The afgument conveys the'service specific parameters of the service request.

Target network number
Indicattes the network number of the target node.

Target node
Indicattes the'node number of the target node.

Quantity
Specifies the quantity, where a batch read is specified by 1, and a random read is specified
within the quantity range 2 to 100.

Memory attribute

Specifies the attribute of the memory. The contents of the attributes include the location of
memory (within the network module or controller) and the unit to access (bit access, byte
access, word access, and double word access).

Access code
Specifies the access codes. The contents of the access codes include types (retain, status,
link, counter, and timer) and functions (word data, bit data (output and input)).

Memory address
Specifies the address of the target memory.
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Number of points

Specifies the number of writing points. For the batch read, specify the bit within the range of
16 to 7 680 points and the word within the range of 1 to 480 points. For the random write,
specify the bit within the range of 0 to 7 680 points, the word within the range of 0 to 480

points, and the byte within the range of 0 to 960 points.

Data
Specifies the value to be written to the specified target memory.

Result

This conveys the service specific parameters of the service response.

Error
Contajns an error code.

Error|severity
Contajns a code showing the severity of the error.

Error{location
Contajns the location of the error.

Vendor specific error code
Contajns an error code defined by the vendor.

6.2.6.2.3.6 Vendor command

This dervice is used to execute a vendor specific command. Table 26 shows the parar

for this service.

Table 26 — Vendor command service parameters

neters

Parameter name Req Ind Rsp Cnf
Argunjent M M (=)
Target network number M M (=)
Target node M M (=)
Vendor specific arguments M M (=)
Resul U (F)
Vendor specific results U F)

Argument

The afgument:conveys the service specific parameters of the service request.

Target network number

Indicattesthe network number of the target node

Target node
Indicates the node number of the target node.

Vendor specific arguments
Specifies the vendor specific argument list.

Result

This conveys the service specific parameters of the service response.

Vendor specific results
Contains the vendor specific response parameter list.
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6.2.6.2.3.7 Distribute node info

This service is used to distribute node address information. Table 27 shows the parameters
for this service.

Table 27 - Distribute node info service parameters

Parameter name Req Ind Rsp Cnf
Argument M M (=)
Dist seq number M M (=)
Masternet number M M(=)
Master device type M M (=)
Mas{er model code M M (=)
Master vendor code M M (=)
Mas{er node type M M (=)
List pf node info M M (=)
Nogle number M M (=)
Trgnsient receive capability M M (=)
Nogle number assigned capability M M+(=)
Nefwork number M M*(=)
Deyice type M M (=)
Mopel code M M (=)
Vendor code M M (=)
Nogle type M M (=)
MAC address M M (=)
Argument
The afgument conveys the service-specific parameters of the service request.

Dist seq number
Indicates the distribution sequential number.

Mastdgr net number
Indicaftes the master station network number.

Mastdr device-type
Indicaftes the master station device type.

Mastdr.model code

|ndicn ac tha mactar ctatinn madal ~nAA
aAtoUo aTO I TOoT otato OO T OUTO

Master vendor code
Indicates the master station vendor code.

Master node type
Indicates the master station node type.

List of node info
Contains the node information to be distributed.

Node number
Indicates the node number.

Transient receive capability
Indicates the existence or non-existence of a node transient reception function.
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Node number assigned capability
Indicates the existence or non-existence of a node number setting function.

Network number

Indicates the node network number.

Device type

Indicates the node device type.

Model code

Indicates the node model code.

Vend

Indicaftes the node vendor code.

Nodejtype

Indicates the node type

MAC address

Indicates the node MAC address.

6.2.6.2.3.8 Get statistics

This dervice is used to retrieve statistical information. Table, 28&.shows the parameters fpr this

service.
Table 28 — Get statistics service parameters

Parameter name Req Ind Rsp Cnf

Argunjent M M (=)

Targlet network number M M (=)

Target node M M (=)
Resul M M ()
Port| statistics M M )
HEL errors M M )
DCPS/FCS errors M M (=)
Unglersize frame errors M M )
Forward frames M M ()
Upyard frames M M (=)
Forward overflow errors M M ()
Upyvard loverflow errors M M ()
Portp statistics M M ()
HEC errors M M (=)
DCS/FCS errors M M (=)
Undersize frame errors M M (=)
Forward frames M M (=)
Upward frames M M (=)
Forward overflow errors M M (=)
Upward overflow errors M M (=)
List of health status M M (=)

Argument

The argument conveys the service specific parameters of the service request.



https://iecnorm.com/api/?name=245b585b884d50dd58561a733ab31671

IEC 61158-5-23:2023 © |IEC 2023 - 53 -

Target network number
Indicates the network number of the target node.

Target node
Indicates the node number of the target node.

Result
Specifies the vendor specific argument list.

Port1 statistics
Indicates the statistical information of port 1.

HEC

Indicates the number of HEC error frames for this port. This value is the accumulated
since previously acquired.

DCS/KCS errors
Indicates the number of DCS/FCS error frames for this port. This value is.the accum
value [since previously acquired.

Undersize frame errors

value

Llated

Indicattes the number of undersize (less than 28 octets) error frames-for this port. This value is

the agcumulated value since previously acquired.

Forward frames
Indicates the number of forward frames for this port. Fhis’ value is the accumulated
since previously acquired.

Upward frames
Indicates the number of frames delivered to theldpper layer for this port. This value
accumulated value since previously acquired.,

Forward overflow errors
Indicaftes the number of frames discarded’as a result of a full forward buffer for this por
value |is the accumulated value since-previously acquired.

Upward overflow errors
Indicattes the number of frames\received in the upper layer and discarded as a result of
buffer|for this port. This valueis the accumulated value since previously acquired.

Port2|statistics
Indicaes the statisti¢al information of port 2.

List of health status
Indicaftes a list of health status data.

6.2.6.2.3.9 Get node info detail

value

is the

. This

a full

This service is used to retrieve node information detail. Table 29 shows the parameters for

this service.
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Table 29 — Get node info detail service parameters

Parameter name Req Ind Rsp Cnf

Argument M M (=)

Target network number M M (=)
Target node M M (=)

Result M M (=)
Local RY size M M (=)
Local RWw size M M (=)
LocgrRXsiZE LY V=)

Locgdl RWr size

Numpper of ports

Tokgn keep time

Network info

Nefwork behavior

=

Litiple transmit

n

fame interval

=

uitiple tokens

Nogle info

=

D type

Nefwork F/W version

Nefwork device type

Nefwork model code

Nefwork vendor code

S22 |ZE|IE|IE|IE|IEIE |||
1

Nefwork model name

ojlojojojojojojo|g|Iglg|gsE|Ig|g|g|Ig|IgElgsElgsE ==l |1g|=

Nefwork vendor name M )
Confroller info CF
Controller F/W version C )
Coftroller device type CF)
Conptroller model code CF)
Controller vendor code C )
Conptroller modélname CF)
Controller.yendor name CF)
Coptrollervendor specific info C )

Argument
The argument conveys the service specific parameters of the service request.

Target network number
Indicates the network number of the target node.

Target node
Indicates the node number of the target node.

Result
Specifies the vendor specific argument list.

Local RY size
Indicates the RY size.
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Local RWw size
Indicates the RWw size.

Local RX size
Indicates the RX size.

Local RWr size
Indicates the RWr size.

Number of ports
Indicates the number of points.

Toke
Indicaftes the keep time for a node that is to transmit testDataAck-PDU after the start'of
inspegtion.

Network info
Indicates the network related information.

Network behavior
Indicaftes the network operation setting information.

Multiple transmit

token

Indicates the number of times a token holding node is to répeatedly transmit an FALPDU

other than a token-PDU.

Frame interval
Indicaltes the interval from token-PDU reception to myStatus-PDU transmission.

Multiple tokens

Indicattes the number of times the token-PDU isito be transmitted during single token hold.

Nodelinfo
Indicattes the information for the node.

/0 type
Indicates the 1/0 type as one of:

— | In/Out with the same index (front/back mixed)
— | Input

— | Output

— | In/Out with:different index (mixed)

Network F/Wversion
Indicates the-nétwork firmware version.

Network{device type

Indicates the network devite type.:

Network model code
Indicates the network model code.

Network vendor code
Indicates the network vendor code.

Network model name
Indicates the network model name.

Network vendor name
Indicates the network vendor name.

Controller info
Indicates the information for the controller.
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Controller F/W version
Indicates the controller firmware version.

Controller device type
Indicates the controller device type.

Controller model code
Indicates the controller model code.

Controller vendor code
Indicates the controller vendor code.

Contr;
Indicaftes the controller model name.

Contrpller vendor name
Indicaftes the controller vendor name.

Contrpller vendor specific info
Contajns vendor specific information.

6.2.6.2.3.10 AC data

This g$ervice is based on the link scan unit restriction method used to transmit ggneral
purpose data. Table 30 shows the parameters for this servige:

Table 30 — AC data service‘parameters

Parameter name Req Ind Rsp Cnf

Argunjent M M (=)

Targlet network number M M (=)
Target node M M (=)
Dat3 M M (=)

Resul u U ()
Response u U ()
Addifional data u U )

Argurment

The afgument conveys the service specific parameters of the service request.

Targett network number
Indicates the'network number of the target node.

Targetnode
Indicates the node number of the target node.

Data
Contains the transmission data.

Result
This conveys the service specific parameters of the service response.

Response
Contains the response.

Additional data
Contains the additional response data.
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6.2.6.2.3.11 AC data ND

This service is based on the node unit restriction method used to transmit general purpose
data. Table 31 shows the parameters for this service.

Table 31 — AC data ND service parameters

Parameter name Req Ind Rsp Cnf
Argument M M (=)
Target network number M M (=)
Tarogetnode M M(=)
Datg M M (=)
Resul U U )
Response u U ()
Addifional data U U )

Argument
The afgument conveys the service specific parameters of the service’request.

Target network number
Indicattes the network number of the target node.

Targeft node
Indicaftes the node number of the target node.

Data
ContaLns the transmission data.

Resul
This conveys the service specific parameters of the service response.

Resanse
Contajns the response.

Addit|jonal data
Contajns the additional response data.

6.2.7 Management’ASE
6.2.7.1 Overview

Managemeént ASE provides the network management function.

6.2.7. Network manager class specification
6.2.7.21 Overview

Network Manager class provides network management functions other than the parameter
management function.
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6.2.7.2.2 Format model

FAL ASE: Management ASE
CLASS: Network manager
CLASS ID: not used
PARENT CLASS: Top
ATTRIBUTES:

1 (m) Key Attribute: Network number

2 (m) Key Attribute: Node number
SERVICES:

1 (m) MgtService: Get attribute

2 (m) MgtService: Set attribute
6.2.7.2.3 Attributes

Network number
Represents the network number of the node.

Node |number
Represents the node number of the node.

6.2.7.2.4 Service specification

6.2.7.2.4.1 Get attribute

This dervice is used to read the attribute value of.a class other than Common parametgr dist.
Table|32 shows the parameters for this service:

Table 32 — Get attribute service parameters

Parameter name Req Ind Rsp Cnf
Argument M M (=)
List pf requested attributes M M (=)
Resul M M ()
Response state M M (=)
List pf attribute valués M M (=)

Argument
The afgument conveys the service specific parameters of the service request.

List o
Specifies the attributes of the target whose values are requested.

Result
This conveys the service specific parameters of the service response.

Response state
Contains the result of the retrieval.

List of attribute values
Contains the value of the target attributes.

6.2.7.2.4.2 Set attribute

This service is used to set the attribute value of a class other than Common parameter dist.
Table 33 shows the parameters for this service.
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Table 33 — Set attribute service parameters

Parameter name Req Ind Rsp Cnf
Argument M M (=)
List of attributes and values M M (=)
Attribute M M (=)
Attribute value M M (=)
Result M M (=)
Response state M M (=)
Argument
The afgument conveys the service specific parameters of the service request.

List of attribute and values

A list

pf specified attributes and values to be set.

Requeésted attribute

Speci

ies the attribute to be a set.

Attribjute value

Speci

Result

ies the value to be set to the attribute.

This conveys the service specific parameters of the service response.

Resanse state

Contajns the result of the retrieval.
6.2.7.8 Parameter manager class specification
6.2.7.3.1 Overview

Parameter manager class provides-parameter management functions.

6.2.7.8.2 Format model

FAL ASE: Management ASE
CLASS;: Parameter manager
CLASS|ID: not used
PARENT CLASS! Top
ATTRIBUTES:

1 (m) Key Attribute: Network number

2 (m) Key Attribute: Node number
SERVICES:

1 (m) MgtService: Get attribute

2 (m) MgtService: Set attribute

6.2.7.3.3 Attributes

Network number
Represents the network number of the node.

Node

number

Represents the node number of the node.
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6.2.7.3.4 Service specification

Refer to 6.2.7.2.4.

6.2.8 Synchronization ASE
6.2.8.1 Overview

Synchronization ASE provides synchronization functions.

6.2.8.2 Synchronization class specification

6.2.8.2.1 Overview

The pynchronization class provides the synchronization timing
synchfonization.

6.2.8.2.2 Format model

FAL ASE: Synchronization ASE
CLASS;: Synchronization
CLASS|ID: not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Key Attribute: Network number

2 (m) Key Attribute: Node number
SERVICES:

1 (m) OpsService: Synchronizatiof \rigger

6.2.8.2.3 Attributes

Network number
Represents the network number.'of the node.

Node |number
Represents the node number of the node.

6.2.8.2.4 Service specification

6.2.8.2.4.1 Synchronization trigger

function

for

n¢twork

This geryice"is used to generate synchronization timing notifications. Table 34 shows the

paran|eters for this service.

Table 34 — Synchronization trigger service parameters

Parameter name Req Ind Rsp Cnf
Result M
Status M

Result
This conveys the service specific parameters of the service response.

Status
Contains the receiving result of the synchronous timing frame.
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6.2.9 Measurement ASE

6.2.9.1 Overview

- 61—

Measurement ASE provides transmission path delay functions.

6.2.9.2 Measurement class s

6.2.9.2.1 Overview

The measurement class provides for the measurement of transmission delay time.

pecification

6.2.9.2.2 Format model

FAL ASE:

CLASS}

CLASS|ID:

PARENT CLASS:
ATTRIBUTES:

1 (m) Key Attribute:
2 (m) Key Attribute:
SERVICGES:

1 (m) OpsService:
2 (m) OpsService:

6.2.9.2.3 Attributes
Network number

Measurement ASE
Measurement
not used

Top

Network number

Node number

Start measurement

Get offset

Represents the network number of the nede.

Node |number

Represents the node number of the node.

6.2.9.2.4 Service specification

6.2.9.2.4.1 Start measurement

This dervice is used.to start a transmission delay time measurement. Table 35 shows the

parameters for this'service.

Table 35 — Start measurement service parameters

Parameter name

Req

Ind

Rsp

Cnf

Argument

Target network number

Target node number

Offset

2|22

Result

Measurement value

Argument

The argument conveys the service specific parameters of the service request.

Target network number
Specifies the network number of t

he target node.
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Target node number

Specif

ies the node number of the target node.

Offset

Specif

ies the transmission path delay measurement offset.

Result

This conveys the service specific parameters of the service response.

Measurement value
Contains the result of the transmission path delay time measurement at the master station.

6.2.9.2.4.2 Get offset

This $ervice is used to retrieve the result of a transmission delay time measurgment.

Table

36 shows the parameters for this service.

Table 36 — Get offset service parameters

Parameter name Req Ind Rsp Cnf
Argunpent U
List pf Requested parameter U
Resul M
Offset value M
Mepsurement Value M

Argument

The afgument conveys the service specific parameters of the service request.

List of requested parameters

Speci

Result
onveys the service specific parameters of the service response.

This ¢
Offse

ies the list of parameters to return.

value

Conta

ns the offset value form the master station.

Meastirement value

Contajns the resultof the transmission path delay time measurement.

6.2.1

The structure of the ASE type T for FAL Type 23 is shown in Figure 7.

Overview type T
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6.2.11 Cyclic data ASE type T

6.2.11.1 Overview

Cyclicf data ASE implements the distributed shared memory. model utilizing the

transmission that reads/writes data periodically.

6.2.11.2 Distributed shared memory class specification

6.2.11.2.1  Overview

DistriQuted shared memory cyclic class realizes theydistributed shared memory model.

6.2.11.2.2 Format model

FAL ASE:

CLASS}

CLASS|ID:

PARENT CLASS:
ATTRIBUTES:

1 (m) Key Attributées
2 (m) Attribute’

3 (m) Attribute:
SERVICES:

1 (m) OpsService:
2 () OpsService:

Cyclic.data ASE type T

Distributed shared memory cyclic
not‘used

TOP

Implicit
Address

Size

Read
Write

Figure 7 — Structure of ASE type T of FAL Type 23

IEC

6.2.11.2.3 Attributes
Implicit

Indicates that the cyclic memory address is implicitly specified.

Address

Indicates the start address of the cyclic memory.

Size

Indicates the accessible size from the start address.

cyclic
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6.2.11.2.4  Service specification
6.2.11.2.4.1 Read
This service is used to read the specified cyclic data. Table 37 shows the parameters for this
service.
Table 37 — Read service parameters
Parameter name Req Ind Rsp Cnf
Argument M
Addiess M
Size M
Resulf(+) S
Datg M
Resul(-) S
Argument

Indicates requested service parameters.

Addrgss
Indicates the start address of the target cyclic memory.

Size
Indicates the size of the target cyclic memory.

Result(+)
Indicattes completion of the requested service.

Data
Indicattes the contents of the read cyclic*memory.

Result(-)
Indicaftes failure of the requested service.

6.2.11.2.4.2 Write

This dervice is used ‘to) write the specified cyclic data. Table 38 shows the parameters fpr this
servicg.

Table 38 — Write service parameters

Parameter name Req Ind Rsp Cr'f

Argument

Address

Size

=222

Data
Result(+)
Result(-)

Argument
Indicates requested service parameters.

Address
Indicates the start address of the target cyclic memory.
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Size

Indicates the size of the target cyclic memory.

Data

Indicates the data to be written to the target memory.

Result(+)

Indicates completion of the requested service.

Result(-)

Indicates failure of the requested service.

6.2.14 Acyclic data ASE type T

6.2.12.1 Overview

Acyclic data ASE implements the distributed shared memory model utilizing the 3
transmission that reads/writes data using transient transmissions.
6.2.12.2 Distributed shared memory class specification
6.2.12.2.1 Overview

Distriputed shared memory acyclic class realizes the distributed“shared memory model.
6.2.12.2.2 Format model

FAL ASE: Cyclic data ASE type.T

CLASS;: Distributed shared'memory acyclic
CLASS]|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1 (m) Key Attribute: implicit

2 (m) Attribute: fFype

3 (o) Attribute: request type

SERVIGES:

1 (m) OpsService: Priority

2 (m) OpsService: Detection

3 (m) OpsService: Detection Ack

4 (o) OpsService: Test Data

5 (o) OpsService: Test Data Ack

6 () OpsService: Acyclic Data RSV

7 (0) OpsService: Acyclic Data NRSV

6.2.12.2.3  Attributes
Implicit

Indica

fType
Indica

reque
Indica

tes that the acyclic memory address is implicitly specified.

tes the frame type.

st type
tes the request type.

cyclic
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6.2.12.2.4 Service specification
6.2.12.2.4.1 Priority

This service is used to acquire the priority information for the management master station.
Table 39 shows the parameters for this service.

Table 39 - Priority service parameters

Parameter name Req Ind Rsp Cnf
Argument M M(=)
fType M M(=)
Src fddress M M(=)
Mng|Priority M M(=)
Mng|Address M M(=)
Hop|Count M M(=)
Kind|Flag M M(=)
Argurment

Indicates requested service parameters.

fType
Indicates the frame type.

Src Address
Indicates the address of the source.

Mng Rriority
Indicaltes the priority of stations that are recognized by the management master station.

Mng Address
Indicattes the address information (of'stations that are recognized by the management master
station.

Hop Gount
Indicattes the hop count from stations that are recognized by the management master station.

Kind Flag
Indicattes the request/send, phase, and master type.

6.2.13.2.4.2 Detection

This jdervice is used by the management master station to detect the network conngction
status%able—&@-shmwﬂm—pamfewfm—fhswmw—l. i fee:
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Table 40 — Detection service parameters

Parameter name Req Ind Rsp Cnf
Argument M M(=)

fType M M(=)
Protocol Version M M(=)
Mng Address M M(=)
Prev Node Address M M(=)
Prev Node Port M M(=)
OptipmFtag O ot=)
Hop |Count M M(=)
IP Apdress M M(=)
Send Info M M(=)

Argument

Indicates requested service parameters.

fType

Indicates the frame type.

Protofol Version

Indicaftes the protocol version.

Mng Address

Indicattes the address information of stations thatare recognized by the management master

station.

Prev Node Address

Indicattes the address information of the last station that sends or relays data.

Prev

Indicates the port number of the (ast station that sends or relays data.

Node Port

Optioh Flag

Indicattes that a functionsstich as the DetectionAck forced transmission is specified.

Hop Gount

Indicattes the hop«count from stations that are recognized by the management master st3
IP Address

Indicates the IP address of the management master station and subnet mask of the servr.
Send [Info

Indicates the source type and phase.

6.2.12.2.4.3 Detection Ack

This service is used to give a response about the connection status of the host station when
anagement master station sends a connection detection request. Table 41 shows the

the m

parameters for this service.

tion.
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Table 41 — Detection Ack service parameters

Parameter name Req Ind Rsp Cnf

Argument M M(=)
fType M M(=)
Node Type M M(=)
Protocol Version M M(=)
Node Switch M M(=)
Src Address M M(=)
PreviNod&sAOTTESS L\ VI(=)
PreV Node Port M M(=)
Detdct Rev Port M M(=)
My Rort M M(=)
My Rort Link Status M M(=)
My Rort Filter Status M M(=)
Currpnt Manager M M(=)
IP Afidress M M(=)
Performance M M(=)
GM Priority M M(=)
Syng¢ Type M M(=)
Pdelpy Res Time M M(=)
Delay Set Time M M(=)
Anngunce Relay Time M M(=)
List pf Device Info M M(=)
Dgvice Version o O(=)
Vendor Code M M(=)
Mpdel Code o O(=)
Expansion Model Code o O(=)
Dgvice Type M M(=)
Memory address M M(=)
Cyclic Size M M(=)
Flinction M M(=)
Obption Info M M(=)
Sfatien\Mode M M(=)

Argument
Indicates requested service parameters.

fType
Indicates the frame type.

Node Type
Indicates the host station type and host station function installation.

Protocol Version
Indicates the protocol version.

Node Switch
Indicates the value of the setting switch that the station has.
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Src Address
Indicates the MAC address information of the host station.

Prev Node Address
Indicates the MAC address of the last station that relays Detection.

Prev Node Port
Indicates the sending port number of the last station that relays Detection.

Detect Rcv Port
Indicates the receiving port number of the station that receives Detection.

My Pqgrt
Indicates the number of ports that the host station has.

My Port Link Status
Indicates the link status of all the ports that the host station has.

My Pgrt Filter Status
Indicaltes the filtering status of all the ports that the host station has.

Current Manager
Indicates the MAC address information of the current managemeht,master station.

IP Address
Indicattes the IP address information.

Perfofmance
Indicates performance of the host station such. as the effective throughput and time
synchfonization error detection.

GM Priority
Indicaltes the priority information of the hostistation.

Sync [Type
Indicattes the time synchronization type of the host station.

Pdelaly Res Time
Indicates the time from when Pdelay Req is received to when PDelay_Resp_Follqw_Up
respopse is sent.

Delay|Set Time
Indicates the time from when propagation delay time is calculated to when PortRole is|set to
MastefrPort.

Announce Relay Time
Indicates thé time from when Announce is received and PortRole is set to when MasterPort is
immediately relayed to Announce.

List of Device Info
Indicates the station information of the host station.

Device Version
Indicates the device version.

Vendor Code
Indicates the vendor code. The values managed by CLPA are used.

Model Code
Indicates the model code.

Expansion Model Code
Indicates the extension model code.
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Device Type

Indicates the device type. The values managed by CLPA are used.

Memory address

Indicates the memory address of the sub payload receiving station.

Cyclic Size
Indicates the number of cyclic points.

Function
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Indicates the function type, for example, whether the watchdog counter is installed, whether
the setting is able to be overwritten, or whether the station is a local station.

Optiokn Info
Indicalte

Statidn Mode

Indicates the information to identify the COMM _IF section created with CSP+.

6.2.13.2.4.4 Test data

s existence of the controller information part or option information.

This gervice is used for the management master station to dete¢t the network conngction
status|when the CC-Link IE Field coexists. Table 42 shows the parameters for this servige.

Table 42 — Test data service pafameters

Parameter name Req Ind Rsp Cnf
Argument M M(=)
fTypp M M(=)
dTyge M M(=)
Masjter Priority M M(=)
Station Type M M(=)
Statijon Num M M(=)
Protpcol Version M M(=)
Mng|Address M M(=)
Prev] Node Port M M(=)
Send Info M M(=)
Hop [Count M M(=)
IP Afdress M M(=)
Argument

Indicates parameters of the request Service.

fType
Indicates the frame type.

dType
Indicates the data type.

Master Priority
Indicates the priority of the master station.

Station Type
Indicates the station type.

Station Num
Indicates the host station number.
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Protocol Version
Indicates the protocol version.

Mng Address

Indicates the address information of the station that is recognized as a management master

station.

Prev Node Port
Indicates the port number of the last station that is sent or relayed.

Send Info
Indicates the source type and phase.
Optioh Flag
Indicaftes that a function such as the forced DetectionAck transmission is specified:
Hop Qount
Indicattes the hop count from the station that is recognized as a management master station.
IP Address
Indicates the IP address (IPv4 or IPv6), subnet mask, and subnet prefix length ¢f the
management master station.
6.2.12.2.4.5 Test data ack
This gervice is used to give a response about the conné€gtion status of the host station|when
the CIC-Link IE Field coexists and the management )master station sends a conngction
detecfion request. Table 43 shows the parameters for<his service.
Table 43 — Test data ack service parameters
Parameter name Req Ind Rsp Cnf
Argunjent M M(=)

fTypp M M(=)

dTyge M M(=)

Masjter Priority M M(=)

Station Type M M(=)

Station Num M M(=)

Protpcol Version M M(=)

Mng|Address M M(=)

Prev] Node Rort M M(=)

Rcv Port M M(=)

My ort M I\II(—)

Token Keep Time M M(=)

My Connect Status M M(=)

Argument
Indicates parameters of the request service.

fType
Indicates the frame type.

dType
Indicates the data type.

Master Priority
Indicates the priority of the master station.
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Station Type
Indicates the station type.

Station Num
Indicates the host station number.

Protocol Version
Indicates the protocol version.

Mng Address
Indicates the address information of the station that is recognized as a management
station.

master

Prev Node Port
Indicates the port number of the last station that is sent or relayed.

Rcv Port
Indicaltes the receive port number of the station that received TestData.

My Part
Indicattes the number of ports in the host station.

Token Keep Time
Indicates the time in which the host station keeps the token.

My Connect Status
Indicattes the connection status of the host station port.

6.2.12.2.4.6 Acyclic data rsv

This gervice is used to perform transient transmission of the bandwidth reservation method

using the CC-Link IE TSN frame type. Table 44 shows the parameters for this service.

Table 44 — Acyclic data rsv service parameters

Parameter name Req Ind Rsp Cnf
Argument M M(=)
Target Node Address M M(=)
Datg Arg M M(=)
Resulf(+) S S(¥)
Datgq Result M M(F)
Resul}(-) S S(¥)
Errof Code M M(F)
Argument

Indicates requested service parameters.

Target Node Address
Indicates the address information of the target station.

Data Arg
Indicates the data to be sent.

Result(+)
Indicates completion of the requested service.

Data Result
Indicates the response data.
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Result(-)
Indicates failure of the requested service.

Error Code
Indicates error codes.

6.2.12.2.4.7 Acyclic data nrsv

This service is used to perform transient transmission with TS0 using the CC-Link IE TSN
frame type. Table 45 shows the parameters for this service.

Tablo 45— Acvelic_dat .

Parameter name Req Ind Rsp Cnf
Argunpent M M(=)
Target Node Address M M(=)
Datgq Arg M M(=)
Resulf(+) S S(¥)
Datgq Result M M(F)
Resul}(-) S S(¥)
Errof Code M M(F)
Argument

Indicaftes requested service parameters.

Target Node Address
Indicattes the address information of the target.station.

Data Arg
Indicates the data to be sent.

Result(+)
Indicattes completion of the requested service.

Data Result
Indicaftes the response-data.

Result(-)
Indicaftes failure-ofithe requested service.

Error|Code
Indicaltes error codes.

6.2.13 Management ASE type T
6.2.13.1 Overview

Management ASE type T provides the network management function.

6.2.13.2 Management type T class specification
6.2.13.2.1 Overview

Network management class realizes the supervisory management of the network.
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6.2.13.2.2 Format model

FAL ASE: Management ASE type T
CLASS: Network manager
CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1 (m) KeyAttribute: List Name

2 (m) Attribute: My Address

3 (m) Attribute: Memory Assignment
SERVICES:

1 (m) MgtService: Get Attribute

2 (m) MgtService: Set Attribute

6.2.13.2.3 Attributes

List Name
Indicaltes the attribution list name.

My Address
Indicates the address information of the host station.

Memdry Assignment
Indicaftes the assignment information of the cyclic memory.

6.2.13.2.4 Service specification
6.2.13.2.4.1 Get attribute

This dervice is used to read the attribute' value of the specified service class. Table 46 ghows
the pgdrameters for this service.

Table-46 — Get attribute service parameters

Parameter name Req Ind Rsp Cnf

Argunpent M

List Name M

Attribute Name M
Resulf(+) S

Attributé Vfalue M
ResulH{= S

Argument

Indicates requested service parameters.

List Name
Indicates the name of the target attribution list.

Attribute Name
Indicates the name of the target attribution.

Result(+)
Indicates completion of the requested service.
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Attribute Value
Indicates the read attribute value.

Result(-)
Indicates failure of the requested service.

6.2.13.2.4.2 Set attribute

This service is used to set the specified attribute value. Table 47 shows the parameters for

this service.

Table 47 — Set attsil . |

Parameter name Req Ind

Rsp

Cnf

Argunpent

List Name

Attripbute Name

=222

Attribute Value

Resulf(+)

Resul(-)

[¢))

Argurment
Indicates requested service parameters.

6.2.14 Time'sync data ASE type T

6.2.14.1 Overview

with IEEE Std 802.1AS or IEEE Std 1588. For details, refer to these st

6.2.14.2 Time sync data type T class specification
6.2.14.2.1 Overview

Time sync data class realizes the time synchronization model.

toR—€6f ipliant
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6.2.14.2.2 Format model
FAL ASE: Time sync data ASE type T
CLASS: Time sync data
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1 (m) Key Attribute: Implicit
SERVICES:
1 (m) OpsService: TimeSyncMng
6.2.14.2.3  Attributes
Impligit

Indicattes that the cyclic memory address is implicitly specified.

6.2.14.2.4  Service specification

6.2.14.2.4.1 TimeSyncMng

This [service is used for the execution request, completion notification of the| time
synchfonization, or execution of the management service. Table 48 shows the parametégrs for
this s¢rvice.

Table 48 — TimeSyncMng service parameters

Parameter name Req Ind Rsp Cnf

Argunpent M M(=)
TimgSync Data M M(=)
Resulf(+)

[¢))

TimgSyncData

21 Z

Statlis
Resulf(-)
Statlis M

[¢))

Argument
Indicaftes requested service parameters.

TimeSync.Data
Indicatés\the data used for the management service.

Result(+)
Indicates completion of the requested service.

TimeSync Data
Indicates the response data which is the execution result of the management service.

Status
Indicates the execution status of the management service.

Result(-)
Indicates failure of the requested service.

Status
Indicates the execution status of the management service.
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6.2.15 SLMP data ASE type T
6.2.15.1 Overview

SLMP data ASE provides the communication function using SLMP-PDU that is required for
the CC-Link IE TSN network.

6.2.15.2 SLMP data type T class specification
6.2.15.2.1 Overview

SLMP data type T class realizes the SLMP-PDU transmission model.

6.2.1 J.Z.Z Format model

FAL ASE: SLMP data ASE type T
CLASS;: SLMP data type T
CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1 (m) Key Attribute: Implicit

2 (m) Attribute: Request Type
SERVIGES:

1 (m) OpsService: SimpData

6.2.15.2.3 Attributes

Impligit
Indicattes that the cyclic memory address_isiimplicitly specified.

Requést Type
Indicates the request type information. Either of the followings is indicated as the rgquest
type:

¢ | Client Request

e | Server Response

6.2.19.2.4 Service-specification

6.2.15.2.4.1 SLMP data

This dervicenis used to send or receive SLMP-PDU. Table 49 shows the parameters for this
servicg,

Table 49 — SLMP data service parameters

Parameter name Req Ind Rsp Cnf
Argument M M(=)
Target Address M M(=)
Data Arg M M(=)
Result(+) S S(=)
Data Result M M(=)
Result(-) S S(=)
Error Code M M(=)
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Argument
Indicates requested service parameters.

Target Address
Indicates the target address information.

Data Arg
Indicates SLMP-PDU.

Result(+)
Indicates completion of the requested service.

Data tHt
Indicates the SLMP response data.

Result(-)
Indicattes failure of the requested service.

Error|Code
Indicaltes error codes.

6.3 |AR typeC
6.3.1 Overview

AR consists of four classes: Cyclic transmission class, A¢yclic transmission class, Connfection
contrdl class, and Common parameter dist class. Figure 8 shows the structure.

A *' A A
K2

AR ASE

Common .Rarameter Dist

y

A 4 A 4 A 4

Cyclic Transmission | | Acyclic Transmission

Connéction Control

IEC
Figure 8 — Structure of AR type C

There| are~two AR end points in each node for the cyclic transmission and the trapsient
transmission. These end points correspond to the Cyclic transmission class and the Acyclic
transmuission class respectively The Connection control class is a class relating 1o the
network configuration. The Common parameter dist class is a class relating to the distribution
of common parameters for the cyclic transmission.
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6.3.2 Connection Control
6.3.2.1 Common Control class specification

6.3.2.1.1 Format model

FAL ASE: AR ASE type C

CLASS: Connection control
CLASS ID: not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Key Attribute: Network number

2 (m) Key Attribute: Node number

3 (m) Attribute: MAC Address

4 (m) Attribute: Node Type

5 (m) Attribute: Node Loop State

6 (m) Attribute: Node Cyclic State

7 (m) Attribute: Node Group Address

8 (m) Attribute: Vendor Code

9 (m) Attribute: Device Type

10 (m) Attribute: Unit Type Name

11 (m) Attribute: Unit Type Code

12 (m) Attribute: Vendor Specific Node.Info
13 (m) Attribute: In Far Node MAC Address
14 (m) Attribute: In Far Node Numbler

15 (m) Attribute: Out Far Node MAC Address
16 (m) Attribute: Out Far\Nede Number

17 (s) Attribute: Common Parameter Id

18 (s) Attribute: DCS and FCS Errors

19 (m) Attribute: NTN Test Info

19.1 (m) Attribute: NTN Test State

19.2 (m) Attribute: NTN Test Tries

19.3 (m) Attribute; NTN Test Sent Frames

19.4 (m) Attribute: NTN Test Received Frames
19.5 (m) Attribute: NTN Test FCS Check Errors
19.6 (m) Attribute: NTN Test DCS Check Errors
19.7 (m) Attribute: NTN Test HEC Check Errors
SERVICES:

1 (m) OpsService: Control cyclic

6.3.2.1.2 Attributes

Network number
Represents the network number of the node.

Node number
Represents the node number of the node.

MAC address
Represents the MAC address of the node.
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Node type
Represents the node type as one of the following:

Management node
Management node

Normal node with common parameter
Normal node (common parameter setting node)

Normal node without common parameter
Normal node (common parameter non-setting node)

Node|loop state
Represents the loop status of the node. The node loop status is one of the following:

Through
Through

In loopback and out disconnect
Hoop back to "In" side, "Out" side disconnected

In loopback and out improper connecting
Hoop back to "In" side, In/Out check error in "Out" side

In loopback and out checking
Hoop back to "In" side, In/Out check being performed in "Out" side

In disconnect and out loopback
In" side disconnected, loop back to "Out" side

In improper connecting and out loopback
In/Out check error in "In" side, loop dack to "Out" side

In checking and out loopback
In/Out check being performed.in "In" side, loop back to "Out" side

Node|cyclic status
Represents the cyclic_status of the node.

Cyclic not started
Cyclic transmission is not performed

Cyclic'started
Cyelic-transmission is performed

Common parameter not received
Common parameters not received

Common parameter distributing
Receiving common parameters

Common parameter incorrect
Common parameters error

Node number incorrect
The node number is illegal

Node reserved
Reserve node setting
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Cyclic suspended
Cyclic stop instruction

Offline test in execution
Performing off-line test

Supervisory timer timeout
Monitor timer time out

Node number not configured
Node number not set

he node CPU error

ode number duplicated
he node number duplication

anagement node duplicated
he node management node duplication

ode number duplicated and management node duplicated
he node number and management node duplication

etwork number incorrect
Network number error

Node|group address
Shows the group address.

Vendor code
Represents the vendor code.

Devick type
Represents the model type.

Unit type name
Represents the unit model name.

Unit type code
Reprejsents the unit medel code.

Vendor specific.hode info
Repreisents_the-user-defined node information.

In farlnode”"MAC address

Repr ents the MAC address of a node connected to "In" side.

In far node number
Represents the node number of a node connected to "In" side.

Out far node MAC address
Represents the MAC address of a node connected to "Out" side.

Out far node number
Represents the node number of a node connected to "In" side.

Common parameter ID
Represents the ID of common parameters.

DCS and FCS errors
Represents the number of error occurrences both in DCS and FCS.
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NTN test info
Represents the information of the node-to-node test.

NTN Test result

Represents the result of the node-to-node test. The result of the node-to-node test is

the following value.

NTN Test OK
Node-to-node test: Normal

NTN Test NG
Node-to-node test: Error

NTN Test tries
Represents the number of trials of the node-to-node test.

NTN Test sent frames
Represents the number of frame sending times of the node-to-node test:

NTN Test received frames
Represents the number of frame receptions of the node-to-node_test.

NTN Test FCS check errors
Represents the number of FCS check errors in the node<tg-node test.

NTN Test sent frames
Represents the number of DCS check errors in thesnode-to-node test.

NTN Test received frames
Represents the number of HEC check errors\in the node-to-node test.

6.3.2.1.3 Service specification

6.3.2.1.3.1 Control cyclic

This slervice is used to restart/stop the cyclic transmission. Table 50 shows the parametgrs for

this sg¢rvice.
Table 50 — Control cyclic service parameters
Parameter name Req Ind Rsp Cnf
Argument M
Confrol type M
Resul M
State M
Argument

The argument conveys the service specific parameters of the service request.

Control type
Specifies control type. The control type is one of the followings.

Restart
Cyclic restarted

Stop
Cyclic stopped
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Result
This conveys the service specific parameters of the service response.

State
Contains the control result. The control result is one of the followings.

Running
Cyclic in progress

Stop

Cyclic suspended
6.3.3 Cyclic transmission type C
6.3.3.1 Cyclic transmission C class specification
6.3.3.1.1 Format model
FAL ASE: AR ASE type C
CLASS;: Cyclic transmission C
CLASS]|ID: not used
PARENT CLASS: Top
ATTRIBUTES:
1 (m) Key Attribute: Network number
2 (m) Key Attribute: Node number
3 (o) Attribute: Local LB
4 (o) Attribute: Local LW
5 (o) Attribute: Local LY1
6 (o) Attribute: Local LY?
7 (o) Attribute: Local’LX1
8 (o) Attribute: Local LX2
SERVIGES:
1 (m) OpsService: CT update
6.3.3.1.2 Attributes

Network number
Represents<the ' network number of the node.

Node [number

Representsthemode mumberof thenode:

Local LB
Represents the local LB of the node.

Local LW
Represents the local LW of the node.

Local LY1
Represents the local LY1 of the node.

Local LY2
Represents the local LY2 of the node.

Local LX1
Represents the local LX1 of the node.
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Local LX2
Represents the local LX2 of the node.

6.3.3.1.3 Service specification
6.3.3.1.3.1 CT Update

This service is used to update data. Table 51 shows the parameters for this service.

Table 51 — CT Update service parameters

Rarametername Re¢ Hrel Rsp Ghf
Argunjent M M (=)
Datq type M M (=)
Offset address M M (=)
Size M M (=)
Datg M M (=)
Argurment

The afgument conveys the service specific parameters of the setvice request.

Data fype
Specifies the data type. The data type is any of LB, LW;~'Y1, LY2, LX1, and LX2.

Offsef address
Specifies the offset address that corresponds to the data.

Size
Specifies the size of the data. Expressed.in octet.

Data
Specifies the value to be updated.

6.3.4 | Acyclic transmission,type C
6.3.4.1 Acyclic transmission C class specification

6.3.4.1.1 Format model

FAL ASE: AR ASE type C
CLASS;: Acyclic transmission C
CLASS|ID: not used
PARENT\CLASS: Top
ATTRIBUTES:

1 (m) Key Attribute: Network number
2 (m) Key Attribute: Node number

3 (m) Attribute: Max transmission
SERVICES:

1 (m) OpsService: AC send

2 (m) OpsService: AC param send

6.3.4.1.2 Attributes

Network number
Represents the network number of the node.
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Node number
Represents the node number of the node.

Max transmission
Represents the maximum number of transient transmissions at a time.

6.3.4.1.3 Service specification

6.3.4.1.3.1 AC Send

This service is used to send data. Table 52 shows the parameters for this service.

Table 52 — AC Send service parameters

Parameter name Req Ind Rsp Cnf
Argunpent M M (=)
Sourice Network Number M M (=)
Sourlce Node Number M M (=)
Soufce Module M M (=)
Desf Network Number M M (=)
Desfi Node Number M M)
Desf Module M M (=)
Reqliest Type M M (=)
Command M M (=)
Size M M (=)
Dat3 M M (=)
Argurment

The afgument conveys the service specific parameters of the service request.

Sourge network number
Specifies the network numbert of source node.

Sourde node number
Specifies the node number of source node.

Sourdge module
Specifies the squrce module. Shows whether in the unit or in the controller.

Dest network number
Specifies/the network number of destination node.

Dest node number
Specifies the node number of destination node.

Dest module
Specifies the target module. Shows whether in the unit or in the controller.
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mand

Specifies the command as one of the following:

Send parameter 1
Sends Parameter 1.

Send parameter 2
Sends Parameter 2.

Get system info
Retrieves the system information.

~ H £
cetmemory-aceess—info

IEC 61158-5-23:2023 © |IEC 2023

Retrieves the memory access information.

Run
Requests RUN.

Stop
Requests STOP.

L ine test
Requests a line test.

Read memory
Reads memory.

Write memory
Nrites memory.

Requést Type
Specifies the request type as one of the foellowing:

Size
Speci

Data

Client request
Requests a client.

Berver response
Response from the server

Push request
Requests a push-

ies the size of the data.

Contains the data associated with the command.

6.3.4.

1.3.2 AC Param send

This service is used to distribute parameters. Table 53 shows the parameters for this service.
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Table 53 — AC Param send service parameters

Parameter name Req Ind Rsp Cnf
Argument M M (=)
Dest group M M (=)
Data ID M M (=)
Data type M M (=)
Size M M (=)
Data M M (=)
Argument

The afgument conveys the service specific parameters of the service request.

Dest group
Specifies the destination group. It uses BitString32, and Bit0 represents thé_group addrgss 1.
Following that, each bit represents a destination group address up to, Bit31 that shows the
group|address 32.

Data ID
Specifies the identification number of the data.

Data {ype
Specifies the data type. The data type is delivered by parameter.

Size
Specifies the size of data. Expressed in octet.

Data
Specifies the values to be sent.

6.3.5 Common parameter dist
6.3.5.1 Common parameter dist class specification

6.3.5.1.1 Format model

FAL ASE: AR ASE type C

CLASS;: Common Parameter Dist
CLASS|ID: not used

PARENT CLASS; Top

ATTRIBUTES:

1 (o) Key Attribute: Network Number

2 W) Rey Attribute: Node Number

3 (m) Attribute: Parameter ID

4 (m) Attribute: Total Nodes

5 (m) Attribute: Network Type

6 (m) Attribute: Acyclic Times

7 (m) Attribute: Supervisory Period

8 (o) Attribute: LB/LW Common Memory Area
8.1 (m) Attribute: LW CM Head Address

8.2 (m) Attribute: LW CM Total Size

8.3 (m) Attribute: LB CM Head Address

8.4 (m) Attribute: LB CM Total Size

8.5 (m) Attribute: LB/LW CM Table List
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8.5.1 (m) Attribute: LW CM Head Address of Node
8.5.2 (m) Attribute: LW CM Size

8.5.3 (m) Attribute: LB CM Head Address of Node
8.5.4 (m) Attribute: LB CM Size

9 (o) Attribute: LB/LW Common Memory Additional Area
9.1 (m) Attribute: LW CM Head Address

9.2 (m) Attribute: LW CM Total Size

9.3 (m) Attribute: LB CM Head Address

9.4 (m) Attribute: LB CM Total Size

9.5 (m) Attribute: LB/LW CM Table List

9.5.1 (m) Attribute: LW CM Head Address of Node
9.5.2 (m) Attribute: LW CM Size

9.5.3 (m) Attribute: LB CM Head Address of Node
9.5.4 (m) Attribute: LB CM Size

10 (o) Attribute: LX/LY Common Memory 1 Area
10.1 (m) Attribute: Master Node Number

10.2 (m) Attribute: LY CM Head Address

10.3 (m) Attribute: LY CM Total Size

10.4 (m) Attribute: LX CM Head Address

10.5 (m) Attribute: LX CM Total Size

10.6 (m) Attribute: LX/LY CM Table List

10.6.1 | (m) Attribute: LY CM Head Address’/Sent

10.6.2 | (m) Attribute: LY CM Size

10.6.3 | (m) Attribute: LX CM Head Address Master Received
10.6.4 | (m) Attribute: LX CMHead Address Received
10.6.5| (m) Attribute: LX CM Size

10.6.6 | (m) Attribute: LY CM Head Address Master Sent
11 (o) Attribute: LX/LY Common Memory 2 Area
1.1 (m) Attribute: Master Node Number

11.2 (m) Attribute: LY CM Head Address

11.3 (m) Attribute: LY CM Total Size

11.4 (m) AttribUte: LX CM Head Address

11.5 (m) Afttribute: LX CM Total Size

11.6 (m) Attribute: LX/LY CM Table List

11.6.1 | \(m) Attribute: LY CM Head Address Sent

11.6.2 (m) Attribute: LY CM Size

11.6.3 (m) Attribute: LX CM Head Address Master Received
11.6.4 (m) Attribute: LX CM Head Address Received
11.6.5 (m) Attribute: LX CM Size

11.6.6 (m) Attribute: LY CM Head Address Master Sent
SERVICES:

1 (m) OpsService: CPD set

6.3.5.1.2 Attributes

Network number
Represents the network number of the node.
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Node
Repre

number
sents the node number of the node.

Parameter ID

Repre

Total
Repre

sents the parameter ID.

nodes
sents the total number of nodes.

Network type

Repre

sents the network type. The network type is the following value.

[l ke w1 ™ )
VITLTVITCT TTCLWUI'N

ontroller network

Acycljc times

Repr

ents the number of the transient transmission.

Supervisory period

Repr

LB/L
Repre]

ents the monitoring time (per 1 ms).

Common memory area
sents the basic settings of the LB and LW.

| W CM Head address
Represents the starting relative address of the LW,

LW CM Total size
Represents the total number of words in the LW setting range.

| B CM Head address
Represents the starting address of the LB.

| B CM Total size
Represents the total numberlof words in the LB setting range.

| B/LW CM Table list
Represents the parameter table list of LB and LW. The number of tables is 120.

LW CM Head_address of nodes
Represents-the starting relative address of the LW of each node.

LW CM Size
Represents the number of words of the LW of each node.

B CM Head address of nodes

anrnennfc the efnr’ring relative address of the LB of each node

LB CM Size
Represents the number of words of the LB of each node.
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LB/LW Common memory additional area

Represents the additional parameter of the LB and LW.

LW CM Head address
Represents the starting relative address of the LW.

LW CM Total size
Represents the total number of words in the LW setting range.

LB CM Head address
Represents the starting address of the LB.

EB-EM-TFotal-size
Represents the total number of words in the LB setting range.

| B/LW CM Table list
Represents the parameter table list of the LB and LW. The number of tables’is 120|

LW CM Head address of nodes
Represents the starting relative address of the LW of each node-

LW CM Size
Represents the number of words of the LW of each node,

LB CM Head address of nodes
Represents the starting relative address of the LB-of each node.

LB CM Size
Represents the number of words of the LB of each node.

LX/LY Common memory 1 area
Reprefsents the basic settings of the LX/loY1.

aster node number
Represents the node number._of the master node.

Y CM Head address
Represents the starting address of the LY.

Y CM Total size
Represents the\total size (per two octets) of the LY.

L X CM Head address
Represents the starting address of the LX.

L X_CM Total size

anrnennfc the total size (pnr two nrfnfe) of the LX

LX/LY Common memory table list
Represents the parameter table list of the LX/LY1. The number of tables is 120.

LY CM Head address sent
Represents the LY starting address sent by each node

LY CM Size
Represents the LY size sent by each node (per two octets).

LX CM Head address master received
Represents the LX starting address received by the master node.

LX CM Head address received
Represents the LX starting address received by each node.
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LX CM Size
Represents the LX size received by each node (per two octets).

LY CM Head address master sent
Represents the LY starting address sent by the master node.

LX/LY Common memory 2 area
Represents the basic settings of the LX/LY.

Master node number
innrncnnfe the node number of the master node

Y CM Head address
Represents the starting address of the LY.

Y CM Total size
Represents the total size (per two octets) of the LY.

| X CM Head address
Represents the starting address of the LX.

| X CM Total size
Represents the total size (per two octets) of the LX.

L X/LY Common memory table list
Represents parameter table list of the LX/LY2. Jhe/number of tables is 120.

LY CM Head address sent
Represents the LY starting address sent by each node

LY CM Size
Represents the LY size sent by>eéach node (per two octets).

LX CM Head address master received
Represents the LX starting address received by the master node.

LX CM Head Address received
Represents the L X.starting address received by each node.

LX CM Size
Represents-the LX size received by each node (per two octets).

LY CM Head address master sent
Represents the LY starting address sent by the master node.

6.3.5.1.3 Service specification
6.3.5.1.3.1 CPD Set

This service is used to update common parameters. Table 54 shows the parameters for this
service.
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Parameter name Req Ind Rsp Cnf
Argument M M (=)
List of parameters M M (=)
Requested parameter M M (=)
Attribute value M M (=)

Argument

The a-numnnl- convave-tha corvica cnac
goe SOV eYys

List of parameters

Specifies the common parameter subject to the update, and its value.

Requésted attribute

Specifies the common parameter subject to the update.

Attribute value
Specifies the value to be set.

6.4 |AR typeF

6.4.1 Overview

0D
|||||| y oo TTvVToC—opPToTT

AR cansists of six classes: Cyclic transmission class,” Acyclic transmission class, Channel
contrdl class, Parameter dist class, Measure transmission class and Synchronous f{rigger

class.|Figure 9 shows the structure.

A A A

AR ASE :

Parameter Dist

A

A 4 A 4 A

Cyclic Acyelic
Transmission Transmission

A 7y

A 4 A 4

Synchronous | | Measure
Trigger Transmission
A

Channel Sontrol

Eigure 9 — erur‘hlre_o_f_AR_ty_p_e E

IECT

There are two AR end points in each node for the cyclic transmission and the transient
transmission. These end points correspond to the Cyclic transmission class and the Acyclic
transmission class respectively. The Channel control class is a class related to the
transmission path configuration. The Parameter dist class is a class related to the distribution
of common parameters for the cyclic transmission. The Measurement transmission class is
class associated with the measurement of the transmission path time delay. The
Synchronous trigger class is associated with synchronization.


https://iecnorm.com/api/?name=245b585b884d50dd58561a733ab31671

IEC 61158-5-23:2023 © |IEC 2023 - 93 -

6.4.2 Channel control
6.4.2.1 Channel control class specification

6.4.2.1.1 Format model

FAL ASE: AR ASE type F

CLASS: Channel control

CLASS ID: not used

PARENT CLASS: Top

ATTRIBUTES:

1 (m) Key Attribute: Network Number

2 (m) Key Attribute: Node Number

3 (m) Attribute: MAC Address

4 (m) Attribute: Node Type

5 (m) Attribute: Device Type

6 (m) Attribute: Model Code

7 (m) Attribute: 10 Type

8 (m) Attribute: Vendor Name

9 (m) Attribute: Vendor Code

10 (m) Attribute: F/W Version

11 (m) Attribute: Timer

12 (m) Attribute: Ports

13 (m) Attribute: Port Status List

13.1 (m) Attribute: Port Number

13.2 (m) Attribute: Port Status

13.3 (m) Attribute: Port Usage

13.4 (m) Attribute: Port"Statistics

13.4.1 (m) Attribute: Rort Receive Error

13.4.2 (m) Attribute: Port Duplicate Transmission Permission Error
13.4.3 (m) Attribute: Port Receive Timing Error
13.4.4 (m) Attribute: Port HEC Error

13.4.5 (m) Attributet Port DCS/FCS Error
13.4.6 (m) Attribute: Port Under Size Error
13.4.7 (m) Attribute: Port Forward Frames
13.4.8 (m) Attribute: Port Upward Frames
13.4.9 () Attribute: Port Forward Buffer Full Discards
13.4.10 (m) Attribute: Port Upward Buffer Full Discards
14 (m) Attribute: Application State Detail
15 (m) Attribute: Application Error Severity
16 (m) Attribute: Error Code

17 (m) Attribute: Vendor Specific Node Info
18 (m) Attribute: Channel Group

19 (m) Attribute: Token Destination Node MAC Address
20 (m) Attribute: Token Keep Time

21 (m) Attribute: Multiple Tokens

22 (m) Attribute: Multiple Transmit

23 (m) Attribute: Frame Interval

24 (m) Attribute: Master Role
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25 (m) Attribute: Parameter Received

26 (m) Attribute: Parameter Confirmation

27 (m) Attribute: Communication Ready State

28 (m) Attribute: Transient Receive Capability
29 (m) Attribute: Transient Receive State

30 (c) Constraint: Node Type == Master

30.1 (m) Attribute: Max Transients per one round
30.2 (m) Attribute: Application State

30.3 (m) Attribute: Application Error State

31 (c) Constraint: Node Type != Master

31.1 (m) Attribute: Node Type Invalid State

31.2 (m) Attribute: Temporal Error State

31.3 (m) Attribute: Reserved Node State

31.4 (m) Attribute: Leave Timer

31.5 (m) Attribute: Node Number Set up Capability
31.6 (m) Attribute: Node Number Setting State
31.7 (m) Attribute: Node Number Duplication

31.8 (m) Attribute: Cyclic Data Size Set up Capability
31.9 (m) Attribute: RX Size

31.10 (m) Attribute: RY Size

31.11 (m) Attribute: RWr Size

31.12 (m) Attribute: RWw Size

31.13 (m) Attribute: Size error

31.14 (m) Attribute: Cyclic Stop.€omprehensive Order State
31.15 (m) Attribute: Cyclic Stop Specific Order State
SERVICES:

1 (c) Constraint: Noede type == Master

1.1 (m) OpsService: Control Cyclic

6.4.2.1.2 Attributes

Netwgrk number.

Represents thedqetwork number of the node.

Node [number
Repr

MAC address

ents-the node number of the node.

Represents the MAC address of the node.

Node type
Represents the node type as one of the following:

Master

Local

Intelligent device

Remote device

Remote 10
Device type

This attribute indicates the device type.
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Model code
This attribute indicates the model code.

10 Type

This attribute indicates the 1/0O type as one of the following:

e In/Out with the same index (front/back mixed)
e Input

e Output

e In/Out with different index (mixed)

Vend¢r name
This attribute indicates the vendor name.

Vendor code
This dttribute indicates the vendor code.

F/W Version
This attribute indicates the F/W version.

Timen

This dttribute indicates the timer value in units of 15, 258 789 062)5 us, with January 1,

00:00]00 as the origin.

Ports

This dttribute indicates the physical number of communication points held by the node.

Port gtatus list
This dttribute indicates the port status list.

Port number
ndicates the port number.

Port status

ndicates the port status as;
b Link down

p Link up — 1 Gbps

Port usage

ndicates the port usage as:
p  Disabled

b Enabled

Port statistics
ndicates the port statistics

Port receive error

This attribute indicates the reception error status as:

e None
e Error

Port duplicate transmission error

2000,

This attribute indicates the status of duplicate transmission permissions detection

as:

e None

e Error
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Port receive timing error

This attribute indicates the status of invalid token-PDU reception timing as:
e None

e Error

Port HEC errors

Indicates the number of HEC error frames for the port.

Port DCS/FCS errors
Indicates the number of DCS/FCS error frames for the port.

—Portundersizeerrors
Indicates the number of undersize (28 octets) error frames for the port.

Port forward frames
Indicates the number of forward frames for the port.

Port upward frames
Indicates the number of frames delivered to the upper layer from’the port.

Port forward buffer full discards
Indicates the number of frames discarded due to a fullforward buffer for the port.

Port upward buffer full discards
Indicates the number of frames received in thecupper layer and discarded dug to a
full buffer for the port.

Application state detail

Indicaftes the detailed application state as:
e Naqt supported

e Application stopped

e Application running

e Agpplication not exist

Application error severity.
Indicattes the application\error detection status as:

e Ngne
e Mihor
o Major
o Crjtical
Error code

Indicates the error code.

Vendor specific node info
Indicates the vendor specific node information.

Channel group

Indicates the multi-cast address generated from the MAC address of the transmission control
manager. The address sets 1 as the I/G bit of the MAC address of the transmission control
manager.

Token destination node MAC address
Indicates the set value of the MAC address of the token destination node during token
inspection.
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Token keep time
Indicates the token keep time for a node that is to transmit testDataAck-PDU after the start of
token inspection.

Multiple tokens
Indicates the number of times the token-PDU to be transmitted during a single token hold is to
be repeatedly transmitted.

Multiple transmit
Indicates the number of times a node holding a token is to repeatedly transmit an FALDPU
other than a token-PDU.

Fram
Indicates the interval from token-PDU reception to myStatus-PDU transmission.

Master role
Indicaftes whether or not the station is operating as the master station as:

Indicaftes the cyclic communication parameter reception status as:

e V4glid parameter received

e Nqt received (not received or ID mismatch)
o V4glidating

e Inyalid parameter received

Parar1:eter confirmation
a

Indicattes the cyclic communication parameter-confirmation status as:
e Vdlidated
e Vdlidating

Communication ready state

Indicates the communication ready state as:

e Rgady

e Cyclic not running with self-judgment

TransI:ent receive-capability

Indicattes the existence or non-existence of a transient reception function as:

e Naqt suppoerted

e Syppofted

Transient receive state
Indicates the transient reception status as:

e Disable

e Enable
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