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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-20: Application layer service definition —
Type 20 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 3D comprising
all national electrotechnical committees (IEC National Commlttees) The i promote
international co-operation on all questions concerning standardization in the e Ids. To
this end and in addition to other activities, IEC publishes International ica ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides [ S “IEC

governmental organizations liaising with the IEC also partlmpate i
with the International Organlzatlon for Standardization (ISO)na it ditions determined by

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

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

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

assessment ser
services carried ®

6)
7)
and”|EC National Committees for any personal injury, property damage or
tsoever, whether direct or indirect, or for costs (including legal fees) and
ication, use of, or reliance upon, this IEC Publication or any other IEC
8) ative references cited in this publication. Use of the referenced publications is

NOTE 1 Use of some of the associated protocol types is restricted by their intellectual-property-right holders. In
all cases, the commitment to limited release of intellectual-property-rights made by the holders of those rights
permits a particular data-link layer protocol type to be used with physical layer and application layer protocols in
Type combinations as specified explicitly in the profile parts. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

International Standard IEC 61158-5-20 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

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

The main change with respect to the previous edition is listed below:
e Revised VFD ASE, see 6.2.1. Documents
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This bilingual version published in 2012-01 corresponds to the English version published in
2010-08.

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

FDIS Report on voting
65C/606/FDIS 65C/620/RVD

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

The French version has not been voted upon.

This publication has been drafted in accordance with ISO/IEC Directive

The committee has decided that the contents of this pub
the stability date indicated on the IEC web site unde

* reconfirmed;
e withdrawn;
* replaced by a revised edition, or

¢ amended.

NOTE 2 The revision of this st
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INTRODUCTION

This standard is one of a series produced to facilitate the interconnection of automation
system components. It is related to other standards in the set as defined by the “three-layer”
fieldbus reference model described in IEC/TR 61158-1.

The application service is provided by the application protocol making use of the services
available from the data-link or other immediately lower layer. This standard defines the
application service characteristics that fieldbus applications and/or system management may
exploit.

Throughout the set of fieldbus standards, the term “service” refers to the-abstract capability
provided by one layer of the OS| Basic Reference Model to the layex{immediately above.
Thus, the application layer service defined in this standard is a | architectural
service, independent of administrative and implementation division

&
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-20: Application layer service definition -
Type 20 elements

1 Scope

1.1 Overview

The fieldbus Application Layer (FAL) provides user programs wit

material specific to Type 20 fieldbus. The term
presence of a time-window, within which one or
completed with some defmed level of certamty

a) an abstract model dgffini i esources (objects) capable of being

b) the primitive astio
c) the paramet@ i i y_phifmitive action and event, and the form which they
take; and

b) Systems
Management o

anagemment at the boundary between the Application Layer and Systems
e Fieldbus Reference Model.

This standard specifies the structure and services of the IEC fieldbus Application Layer, in
conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and the OSI Application
Layer Structure (ISO/IEC 9545).

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 Application
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 common
set of services for the management of the instances of FAL classes.

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 responseBBments
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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 standard to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this standard is to specify the characteristics of conceptual
application layer services suitable for time-critical communications, and thus supplement the
OSI Basic Reference Model in guiding the development of application layer protocols for time-
critical communications.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the @ ity of services
standardized as the various types of IEC 61158.

ISO/IEC
Model: 3

ISO/IEC 8822,
service definition

formpation technology — Open Systems Interconnection — Presentation

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

ISO/IEC 8859-1, Information technology — 8-bit single-byte coded graphic character sets —
Part 1: Latin alphabet No. 1

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
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3 Terms, definitions, symbols, abbreviations and conventions
For the purposes of this document, the following terms as defined in these publications apply:

3.1 ISO/IEC 7498-1 terms

D

application entity

O

application process

o O

)

)

) application protocol data unit
) application service element

)

D

application entity invocation

—h

) application process invocation
g) application transaction

h) real open system

i) transfer syntax

3.2 ISO/IEC 8822 terms
a) abstract syntax

b) presentation context

3.3 ISO/IEC 9545 terms

a) application-entity-invocation
b) application-entity-type

c) application-process-invgcation
d) application-process-typ

e) application-serviceteleme

3.4 ISOI/IEC 88"’r
a) object identifie
b) type
3.5 IEC/TR

The follogx terms apply.

3.5.1
application
function or data structure for which data is consumed or produced

3.5.2

application layer interoperability

capability of application entities to perform coordinated and cooperative operations using the
services of the FAL

3.5.3

application object

object class that manages and provides the run time exchange of messages across the
network and within the network device

NOTE Multiple types of application object classes may be defined.

Full document details: IEC 61158-5-20 2010
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3.54

application process

part of a distributed application on a network, which is located on one device and
unambiguously addressed

3.5.5
application process identifier
distinguishes multiple application processes used in a device

3.5.6

application process object
component of an application process that is identifiable and accessible through an FAL
application relationship. Application process object definitions are comiposed of a set of
values for the attributes of their class (see the definition for Applicatio bject Class
Definition). Application process object definitions may be accessex yotely using the
services of the FAL Object Management ASE. FAL Object Management services san be used
to load or update object definitions, to read object definitions, Ni cr&gate and
delete application objects and their corresponding definitions

3.5.7

application process object class
a class of application process objects defined in ter
attributes and services

etr network-accessible

3.5.8

application relationship

cooperative association between two of more appli -entity-invocations for the purpose of
exchange of information and coordination df their | gration. This relationship is activated
either by the exchange of icati ata nits or as a result of pre-configuration
activities

3.5.9

g element
the exclusive means for establishing and

application reI
application-service-€le

3.5.10
application ‘telatio
context 2 ayiorrof\an application relationship as seen and maintained by one of the

involved in the application’relationship maintains its own application relationship endpoint

3.5.11

attribute
description of an externally visible characteristic or feature of an object. The attributes of an
object contain information about variable portions of an object. Typically, they provide status

information or govern the operation of an object. Attributes may also affect the behaviour of
an object. Attributes are divided into class attributes and instance attributes

3.5.12

behaviour

indication of how the object responds to particular events. Its description includes the
relationship between attribute values and services

Documents
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3.5.13

class

a set of objects, all of which represent the same kind of system component. A class is a
generalisation of the object; a template for defining variables and methods. All objects in a
class are identical in form and behaviour, but usually contain different data in their attributes

3.5.14
class attributes
an attribute that is shared by all objects within the same class

3.5.15
class code
a unique identifier assigned to each object class

3.5.16
class specific service
a service defined by a particular object class to perform a

defines it

3.5.17
client

server

3.5.18
conveyance path
unidirectional flow of APDUs\a

3.5.19
cyclic

are transfe

3.5.21
device
a physical hardware connection to the link. A device may contain more than one node

3.5.22

device profile

a collection of device dependent information and functionality providing consistency between
similar devices of the same device type

3.5.23
endpoint
one of the communicating entities involved in a connection

3.5.24

error

a discrepancy between a computed, observed or measured value or condition and the
specified or theoretically correct value or condition Documents
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3.5.25
error code
identification of a specific type of error within an error class

3.5.26

management information

network-accessible information that supports managing the operation of the fieldbus system,
including the application layer. Managing includes functions such as controlling, monitoring,
and diagnosing

3.5.27

network
a series of nodes connected by some type of communication medium. T
between any pair of nodes can include repeaters, routers and gateway

wection paths

3.5.28
pre-defined AR endpoint
AR endpomt that is defined IocaIIy within a dewce without use of S 8 _service. Pre-

3.5.29
pre-established AR endpoint

AR endpoint that is placed in an established sta
its endpoints

3.5.30
server
a) role of an AREP in whic

initiated the request

3.5.31

service
operation or functj
object and/or ob
definition of ohject

There are additionatMerms defined for this part.

3.6.1 analog channel
A continuously varying electrical signal connecting a field device to the remainder of the data

acquisition or control system. Some field devices support multiple analog channels (input or
output). Each analog channel transmits a single dynamic variable to or from the field device.

3.6.2 broadcast address

A broadcast address is used by a master to send a command to all devices. The broadcast
address is five octet long and has all zeros as the value.
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3.6.3 busy
The device is busy and cannot execute a command at the time. A device indicates busy by

returning response code 32 when allowed by the command specification. The requested
command is not executed if a busy response is returned.

3.6.4 device ID
This indicates a serial number for the device. The manufacturer is required to assigned

unique value for every device that has the identical values for Manufacturer ID and Device
Type.

3.6.5 device type

each type of the device.

3.6.6 device variable

A uniquely defined data item within a Field Device
process information. A device variable's value varies i
the process to which the device is conn

3.6.7 dynamic variable

The connection between the process
secondary, tertiary, and quaternary \
variables.

nel. A device may contain primary,
re collectively called the dynamic

3.6.8 long tag

Itis a 32 chara

This indicates the manufacturer that produced the device. A manufacturer is required to use
the value assigned to it and is not permitted to use the value assigned to another
manufacturer.

3.6.11 master

A device that initiates communication activity by sending request PDU to a device.

3.6.12 polling address

An integer used to identify the device. The polling address is used to construct one octet long
address.
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3.6.13 slave

A device that initiates communication activity only after it receives a request PDU from a
master device and it is required to send a response to that request.

3.6.14 tag

The tag is a 8 character ASCII string used to identify the field device.

3.6.15 unique address

This is a five octet long address of a device and it uniquely identifies the device among all
other devices that support this standard. It is a concatenation of the man rer ID, device
type and device ID.

3.7 Abbreviations and symbols

AE Application Entity
AL Application Layer

ALP Application Layer Protocol

APO Application Object

AP Application Process

APDU  Application Protocol Datg Uni &

FAL FieldhusApplication Layer

ID Identifier

IEC International Electrotechnical Commission
Ind Indication

OSlI Open Systems Interconnect

Req Request
Rsp Response
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SAP Service Access Point

SDU Service Data Unit

VFD Virtual Field Device
3.8 Conventions

3.8.1 Overview

The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
subclause. Each ASE specification is composed of two parts, its class specification, and its
service specification.

The class specification defines the attributes of the class. The service ication defines

the services that are provided by the ASE.

3.8.2 Conventions for class definitions

Class definitions are described using templates. Each templaté f attributes

for the class. The general form of the template is shown belgw;

FAL ASE: ASE Name
CLASS: Class Name
CLASS ID: #

PARENT CLASS: Parent Cla

ATTRIBUTES:

1 (o) Key Attribute: numeric identifie
2 o) Key Attribute: name

3 m) Attribute:

4 m) Attribute:

4.1 s Attribute:

4.2 s Attribute:

(
attribute name(
ibute name(values)
Bbute name(values)
attribute name(values)

service name
constraint expression
21 (o) OpsService: service name

3 (m) MgtService: service name

(1) The "FAL ASE:" entry is the name of the FAL ASE that provides the services for the class
being specified.

(2) The "CLASS:" entry is the name of the class being specified. All objects defined using
this template will be an instance of this class. The class may be specified by this
standard, or by a user of this standard.

(3) The "CLASS ID:" entry is a number that identifies the class being specified. This number
is unique within the FAL ASE that will provide the services for this class. When qualified
by the identity of its FAL ASE, it unambiguously identifies the class within the scope of
the FAL. The value "NULL" indicates that the class cannot be instantiated. Class IDs
between 1 and 255 are reserved by this standard to identify standardized classes. They
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have been assigned to maintain compatibility with existing national standards. CLASS
IDs between 256 and 2048 are allocated for identifying user defined classes.

(4) 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 standard.

(5) The "ATTRIBUTES" label indicate that the following entries are attrib
class.

s_defined for the

a) Each of the attribute entries contains a line number in col

i) fields of a structured attribute (4.4, 4.2, 4
iti t
(5.1) or optional 2) i e sonstra is

iii) the selectiq S e type attribute (6.1 and 6.2).

(6) The "SERVI

c) The label "MgtService" designates an management service (2).

d) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. Nesting within the list of services is used to
specify services conditional on a constraint statement.

3.8.3 Conventions for service definitions
3.8.3.1 General

This standard 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.
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3.8.3.2 Service parameters

Service primitives are used to represent service user/service provider interactions (ISO/IEC
10731). They convey parameters which indicate information available in the user/provider
interaction.

NOTE 1 See the note under 3.8.3.3 relative to the non-inclusion of service parameters that are appropriate to a
protocol specification or programming interface specification or implementation specification, but not to an abstract
service definition.

This standard uses a tabular format to describe the component parameters of the service
primitives. The parameters that apply to each group of service primitives are set out in tables
throughout the remainder of this standard. Each table consists of up to six columns: a column
for the name of the service parameter, and a column each for those primiti and parameter-
transfer directions used by the service. The possible six columns are

1) the parameter name;
2) the request primitive’s input parameters;

3) the request primitive’s output parameters;

NOTE 2 This is a seldom-used capability. Unless otherwise specifi
parameters.

ive parameters are input

4) the indication primitive’s output parameters;

NOTE 3 The request, indication,

M  parameter is

U parametée
usage of
assumed.

Some entries are further qualified by items in brackets. These may be

a) a parameter=$pecific constraint:
“(=)” indicates that the parameter is semantically equivalent to the parameter in the
service primitive to its immediate left in the table.

b) an indication that some note applies to the entry:
“(n)” indicates that the following note "n" contains additional information pertaining to
the parameter and its use.

3.8.3.3 Service procedures
The procedures are defined in terms of

» the interactions between application entities through the exchange of fieldbus Application
Protocol Data Units, and

+ the interactions between an application layer service provider and an application layer
service user in the same system through the invocation of application layer service

primitives. Documents
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These procedures are applicable to instances of communication between systems which
support time-constrained communications services within the fieldbus Application Layer.

NOTE The IEC 61158-5 subseries of standards define sets of abstract services. They are neither protocol
specifications nor implementation specifications nor concrete programming interface specifications. Therefore there
are restrictions on the extent to which service procedures can be mandated in the parts of IEC 61158-5 subseries.
Protocol aspects that can vary among different protocol specifications or different implementations that instantiate
the same abstract services are unsuitable for inclusion in these service definitions, except at the level of
abstraction that is necessarily common to all such expressions.

For example, the means by which service providers pair request and reply PDUs is appropriate for specification in
an IEC 61158-6 subseries protocol specification standard but not in an IEC 61158-5 subseries abstract service
definition standard. Similarly, local implementation methods by which a service provider or service user pairs
request and confirm(ation) primitives, or indication and response primitives, is appropriate for an implementation
specification or for a programming interface specification, but not for an abstract service sta d or for a protocol

standard. In all cases, the abstract definition is not permitted to over-specify the r
realization.

9.6.
4 Concepts

The common concepts and templates used to describe
standard are detailed in IEC/TR 61158-1, Clauss

5 Data type ASE

5.1 Overview

Basic types are
Constructed type
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Fixed

Length

Data type

Integer8

Integer16
Integer24
Integer32

Unsigned8

Unsigned 16
Unsigned 24
Unsigned 32

Float32
Float64

Date

Enumeration

Bit Field

String

Packed ASCII

ISO Latin-1

class.

Most basic types are defined from a set of ISO/IEC 8824 types (simple types). Some ISO/IEC

8824 types have been extended for Fieldbus specific use (specific types).

Simple types are ISO/IEC 8824 universal types. They are defined in this standard to provide
them with Fieldbus class identifiers.

Specific types are basic types defined specifically for use in the Fieldbus environment. They

are defined as simple class subtypes.

Basic types have a constant length. Two variations are defined, one for defining data types
whose length is an integral number of octets, and one for defining data types whose length is

bits.

NOTE Integer, Packed ASCII, ISO Latin-1 and Date are defined in this standard for the purpose of assigning
Fieldbus class identifiers to them. This standard does not change their definitions as specified in ISO/IEC 8824.

Full document details: IEC 61158-5-20 2010
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5.1.1.1 Fixed length types
The length of Fixed length types is an integral number of octets.

5.1.2 Overview of constructed types

Constructed data types are needed to completely convey the variety of information present on
the Fieldbus. There are two kinds of constructed types defined for this standard, arrays and
structures.

5.1.2.1 Strings

A string is composed of an ordered set, variable in number, of homogeneously typed fixed-
length elements.

5.1.3 Specification of user defined data types

defined types are not supported by this standard.

5.1.4 Transfer of user data

are performed by the FAL user.

The rules for encoding user data in §
rules are defined in IEC 61158-6-20.
rules are transferred as a variable-len
the octet string is defined by the user.

5.2 Formal definition

5.2.1 Data type class

The data type class s
indicates the to \

FAL ASE:
CLASS:
CLASS ID:
PARENT

je data type class tree. Its parent class "top"

ATTRIBUY

1 ( Data type Numeric Identifier

2 (m) Data type Name

3 (m) Attribute: Format (FIXED LENGTH, STRING, STRUCTURE, ARRAY)
4 (c) Constraint: Format = FIXED LENGTH | STRING
4.1 (m) Attribute: Octet Length

5 (c) Constraint: Format = STRUCTURE

5.1 (m) Attribute: Number of Fields

5.2 (m) Attribute: List of Fields

5.2.1 (o) Attribute: Field Name

5.2.2 (m) Attribute: Field Data type

6 (c) Constraint: Format = ARRAY

6.1 (m) Attribute: Number of Array Elements

6.2 (m) Attribute : Array Element Data type

5.2.1.1 Attributes
Format

This attribute identifies the data type as a fixed-length, string, array, or data struct@ocuments

Document Sharing Hub

Full document details: IEC 61158-5-20 2010


http://avadocuments2026.com/doc/iec-61158-5-20-2010
http://avadocuments2026.com/doc/iec-61158-5-20-2010

61158-5-20 © IEC:2010 -21 -

Octet Length

This conditional attribute defines the representation of the dimensions of the associated type
object. It is present when the value of the format attribute is "FIXED LENGTH" or "STRING".
For FIXED LENGTH data types, it represents the length in octets. For STRING data types, it
represents the length in octets for a single element of a string.

Number of Fields

This conditional attribute defines the number of fields in a structure. It is present when the
value of the format attribute is "STRUCTURE".

List of Fields
This conditional attribute is an ordered list of fields contained in the stricturex Each field is
specified by its number and its type. Fields are numbered sequentially™s zero) in the

order in which they occur. Partial access to fields within a structure is
the field by number. This attribute is present when the value 9
"STRUCTURE".

Field Name

may itself specify a constructed
pe definition by its numeric id, or by
. When embedding a description, the

7]

ere the size of the array is “n” elements. This
at attribute is "ARRAY".

are indexed sta
attribute is pres

This conditio ibwy ifi e data type for the elements of an array. All elements of
the array ha f fype. It is present when the value of the format attribute is
"ARRAY" iE self specify a constructed data type either by referencing a

‘ Y ition by its numeric id, or by embedding a constructed data type

definition here.

5.3 FAL defined
5.3.1 Fixed length types

data types

5.3.1.1 Integer8

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used

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 one octet.

5.3.1.2 Integer16
CLASS: Data type

ATTRIBUTES: Documents
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1 Data type Numeric Identifier = Not used
2 Data type Name = Integer16
3 Format = FIXED LENGTH

4.1 Octet Length = 2
This integer type is a two’s complement binary number with a length of two octets.

5.3.1.3 Integer24

CLASS: Data type

ATTRIBUTES:

1 Data type Numeric Identifier = Not used

2 Data type Name = Integer24

3 Format = FIXED LENGTH

4.1 Octet Length = 3

This integer type is a two’s complement binary number with a lengt hree ogte

5.3.1.4 Integer32

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used
2 Data type Name = Integer32

3 Format = FIXE

4.1 Octet Length = 4
This integer type is a two’s complement b i ehgth of four octets.

5.3.1.5 Unsigned8
CLASS:
ATTRIBUTES:

1 Data type Nume
2 Data type@e
3 Format

4.1 Octet Lengt

This type is a bi
used as the priost §j

5.3.1.6

CLASS Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used

2 Data type Name = Unsigned16

3 Format = FIXED LENGTH
4.1 Octet Length = 2

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned
type has a length of two octets.

5.3.1.7 Unsigned24

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used

2 Data type Name = Unsigned24

3 Format = FIXED LENGTH
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4.1 Octet Length = 3

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned
type has a length of three octets.

5.3.1.8 Unsigned32

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used

2 Data type Name = Unsigned32

3 Format = FIXED LENGTH

4.1 Octet Length

4

used as the most significant b|t of the binary number; no sign bit j
type has a length of four octets.

5.3.1.9 Float32

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used
2 Data type Name = Float32

4 Format

4.1 Octet Length

This type has a length of four octets. The > t32 is that defined by ANSI/IEEE 754
as single precision.

5.3.1.10 Float64
CLASS:
ATTRIBUTES:

1 Data typ@ i
2 Data type :
4 Format

4.1 Octet Leng

This type hs a ¢ : octets. The format for Float64 is that defined by ANSI/IEEE

754 as do

5.3.1.11 Date

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used

2 Data type Name = Date

4 Format = FIXED LENGTH
4.1 Octet Length = 3

This data type is consists of day, month and year minus 1900. This allows the representation
of any date between 1 January 1900 and 31 December 2155.

5.3.1.12 Enumeration

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used

2 Data type Name = Enumeration

3 Format = FIXED LENGTH

1 Documents
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Data items that take on a single meaning from a list or table are encoded as Enumeration.
This data type uses an unsigned integer of one octet length. The largest integer value is
reserved and not used by any service.

5.3.1.13 Bit Field

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used

2 Data type Name = Bit Field

3 Format = FIXED LENGTH

5.1 Octet Length = 1

This data type is defined as a series of eight bits, numbered from 0 to
information encoded as single-bit data (such as status and diagnosti
data type.

unication of
uses this

5.3.2 String Types
5.3.2.1 Packed ASCII

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used
2 Data type Name = Packed ASCII

1l
[72]

3 Format
4.1 Octet Length

This type is a modified subset of the de set. This subset is shown in the

Table 1.

Bits 4 N \Bits 0 to 3

and5 | o | 1 3 5 \6°| 7 |8 |9 |A|B|cCc|D|E]|F

0 @ | B D NE\NF e B y k Lt M N Jo

1 P o {R\NIs\IT\Nu/v w Kk ¥ [z 1 \ ] [

2 Spa Jr\\ 3\%/ & | ( ) g - - /

3 o \1 R\ B N/ b B 7 8 o < F [ P
Y

@ SP in 'ca&ﬁi haracter.
NOTE Mostsignificanihexadecimal digit is top to bottom; least significant is left to right.

5.3.2.2 1SO Latin-1

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = Not used
2 Data type Name = Latin-1

3 Format = STRING

1ton

4.1 Octet Length

This type is a subset of the ISO 8859-1 (ISO Latin-1) string type. The subset is shown in the
Table 2.
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Table 2 — ISO Latin-1 characters

to 7 0 1 2 3 4 5 6 7 8 9 A B C D E F
0
1
2 spa | " # $ % & ' ( ) " + ’ " /
3 0 1 2 3 4 5 6 7 8 9 ; < = > ?
4 (@] A (B C D E F G H | J K L M N O
5 P Q R S T U \ W X Y Z [ \ I N N
6 ) a B c D e f g h i i k | m n o
7 p q R S T u \% w X y z { | ( } ~
8 "\
o N
A NnBsPPli ¢ fE B | § © I NN R
I S PR A I A NN N T T
c A A A A A A & E E ENE SR\ T i
D P R o 6 6 6 6 Kk Jo pPONNoXNo W [ 8
E a a o b A e & A~TE. B \| .| i
F 5 iAo o o e e e/ fu W Ne Wy b Y
@ SP indicates a space character. K)
b NBSP indicates a non-breaking space chagdcte G
C SHY indicates a soft hyphen.
NOTE Most significant hexadecimal digit is/top to bottem\least\significant is left to right. Grayed out cells

means that no character is assigned to thi

There are no operatio

5.5
This clause contaj

N

Summary

able 3 — Data type summary

Q Dqta type = \ Clause Data type Clause
Integers\ ) | 5311 Float32 5.3.1.9
Mateger16'\ 5.3.1.2 Float64 5.3.1.10
Integre24 5.3.1.3 Date 5.3.1.11
Integer32 5.3.14 Enumeration 5.3.1.12
Unsigned8 5.3.1.5 Bit Field 5.3.1.13
Unsigned16 5.3.1.6 Packed ASCII 5.3.2.1
Unsigned24 5.3.1.7 ISO Latin-1 5.3.2.2
Unsigned32 5.3.1.8

6 Communication model specification

6.1 Common parameters

Many services have the following parameters. Instead of defining them with each service, the

following common definitions are provided.

AREP ID
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This parameter specifies sufficient information to identify the AREP of the remote end of the
AR. One value of this parameter is reserved as broadcast address.

Comm Status

This parameter specifies information about the communication failure. The possible values of
this parameter are shown in the Table 4.

Table 4 - Comm status values

Value Description

Vertical Parity Error The parity of one or more of the octets received by the device was not odd.

Overrun Error At least one octet of data in the receive buffer of the UART was ov itten before it
was read (i.e., the slave did not process incoming octet fast enough).

Framing Error The Stop bit of one or more octets received by the device wasg/hofNdetected bixthe
UART (i.e. a mark or 1 was not detected when a Stop bit sheuid have\occurred):

Longitudinal Parity Error The Longitudinal Parity calculated by the device did not match\the\Check Octet at t
end of the message.

Buffer Overflow The message was too long for the receive buffer 01<the dNQE\ \ 3

Device not available The client did not receive any response from h}e\ierbqr. N \

Response Code

If there is no communication error then this parameter sperifiesna co nd completion report

indicating the status of the command’s executigh e/ devjce. N\ he possible values of this
parameter are shown in the Table 5.
Table 5 — Resp code values

Value Description \ ( /
Success »(forﬁman@r\&rite)\m\as&xecu@d properly.

Warning mma\x&i (Write) was“executed the deviation as described in response (e.g., a
value was sefTo\ts neagestlegal value).
Error d (read omNVrite)\vas not executed properly. Response Code indicates the
/\ reasop’ (ey,, theNdevise is jpi Write Protect mode).

ice Status

This parameter indicate eny/operating status of the device as a whole and it is not
i n_of any command. The possible values of this parameter are

shown in the\Tabl

Table 6 — Device status values

Value ) Description

Device Malfunction The device detected a serious error or failure that compromises device operation.

Configuration Changed An operation was performed that changed the device's configuration.

Cold Start A power failure or Device Reset has occurred.

More Status Available More status information is available via another Read Command.

Loop Current Fixed The Loop Current is being held at a fixed value and is not responding to process
variations.

Loop Current Saturated The Loop Current has reached its upper (or lower) endpoint limit and cannot increase
(or decrease) any further.

Non-Primary Variable Out of Limits |A Device Variable not mapped to the Primary Variable is beyond its operating limits.

Primary Variable Out of Limits The Primary Variable is beyond its operating limit.
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6.2 ASEs
6.2.1 Virtual field device ASE
6.2.1.1 Virtual field device class specification

The Virtual Field Device (VFD) is an abstract model for the description of the data and the
behavior of an Application Process. VFDs contain APOs. The attributes of an APO are
described by object descriptions. Services are defined for accessing a VFD's APOs, as shown
in Figure 2.

APPLICATION

VFD
APO

Type 20 Services

APL Q\
/[

DLL
PHL

The services define no co

The application n
abstractly desce

ASE: VFD ASE

CLASS: VFD

CLASS ID: —

PARENT CLASS: TOP

1. (o) Key Attribute: Not used

2. (m) Attribute: Manufacturer ID

3. (m) Attribute: Expanded Device Type
4. (m) Attribute: Device ID

5. (m) Attribute: Device Rev

6. (m) Attribute: Soft Rev

7. (m) Attribute: Hard Rev

8. (m) Attribute: Phy Type

9. (m) Attribute: Preamble Count

10. (m) Attribute: Device Flag

11. (m) Attribute: Command Rev

12. (m) Attribute: Variable Count Documents
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13. (m) Attribute: Config Change Counter
14. (m) Attribute: Device ExtdStatus

15. (m) Attribute: Distributor code

16. (m) Attribute: Device profile
SERVICES:

1. (m) Ops Service: Identify

6.2.1.2.1 Attributes
Manufacturer ID

This attribute indicates the manufacturer that produced the device. A manufacturer is required
to use the value assigned to it and is not permitted to use the value assigned to another
manufacturer.

Expanded Device Type

This attribute indicates the manufacturer’s type of the device i.e. the
of this attribute is assigned by the manufacturer. Its value specifie

Type.

This attribute in te
required to incr

firmware.

Hard Rev

ision level of the device hardware. The manufacturer is
ue of this attribute for every major change of the device’s
ary to track individual hardware component changes.

Phy Type
This attribute indicates the type of Physical layer signalling used by the device.

Preamble Count

This attribute indicates the minimum number of Preambles to be sent with the request
message from the Master to the Slave device.

Device Flag

This attribute indicates other information about the device such as multi-sensor, non-volatile
memory control, protocol bridge, etc.

Command Rev
This attribute indicates the major revision level of the Protocol supported by the device.

Variable Count
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