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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-18: Application layer service definition — Type 18 elements

FOREWORD

1) Thel International Electrotechnical Commission (IEC) is a worldwide organization for/s{g prising
all |national electrotechnical committees (IEC National Committees). romote
intefnational co-operation on all questions concerning standardization in the el iglds. To
this| end and in addition to other activities, IEC publishes International Stan ications,
Technical Reports, Publicly Available Specifications (PAS) and Guides qs “IEC
Pulblication(s)”). Their preparation is entrusted to technical committees; erested
in the subject dealt with may participate in this preparatory work d non-
governmental organizations liaising with the IEC also participate ig thi closely
wit ned by
agreement between the two organizations

2) Thelformal decisions or agreements of IEC on technical matfers eXpressas, né ational
congensus of opinion on the relevant subjects since gea rom all
inte] i

3) IEC] ational
Con of IEC
Publi for any
mis

4) In ¢ cations
transparently to the maximgm\exte rgence
bet i¢ated in
the

5) IEC] for any
equ

6) All

7) No|i rts and
merf hage or
othg s) and
expe er IEC
Publi

8) Attg tions is
indip

NOTE & associated protocol types is restricted by their intellectual-property-right holderg. In all

cases, imited release of intellectual-property-rights made by the holders of those rights permits

a partig¢ulardata-link layér protocol type to be used with physical layer and application layer protocols |n Type

combinptiops—as specified explicitly in the IEC 61784 series. Use of the various protocol types if other

combinptieh's may require permission from their respective intellectual-property-right holders.

IEC draws attention to the fact that it is claimed that compliance with this standard may involve the use of patents
as follows, where the [xx] notation indicates the holder of the patent right:

Type 18:
3343036/Japan [MEC] “Network System for a Programmable Controller”
5896509/USA [MEC] “Network System for a Programmable Controller”
246906/Korea [MEC] “Network System for a Programmable Controller”
Pending/Germany [MEC] “Network System for a Programmable Controller”

IEC takes no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured IEC that they are willing to negotiate licences under reasonable
and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of
the holders of these patent rights are registered with IEC. Information may be obtained from:

[MEC] Mitsubishi Electric Corporation
Corporate Licensing Deivsion
7-3, Marunouchi 2-chome, Chiyoda-ku,
Tokyo 100-8310, Japan
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Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights
other than those identified above. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61158-6-18 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and

automation.

This first edition and its companion parts of the IEC 61158-6 subseries cancel and replace

IEC 61158-6:2003. This edition of this part constitutes a technical addition.

This edition of IEC 61158-6 includes the following significant changes from the previous

edition:

a) de]etion of the former Type 6 fieldbus for lack of market relevance;

b) addition of new types of fieldbuses;

c) partition of part 6 of the third edition into multiple parts numbere s =B33P -

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

FDIS Report o Veting
65C/476/FDIS 65CLA87IRYD N\

Full information on the voting for the approval ofthis sta \e>

voting| indicated in the above table.

This publication has been drafted in actord
The cpmmittee has decided that the e o]
the mpintenance result dage.i C eb™s

data related to the specifig thissdate, the publication will be:

e reg¢onfirmed;
e withdrawn; {}
e replaced by a révi

e anpended.

NOTE [ The revisian of\this\stan ill besynchronized with the other parts of the IEC 61158 series.

The list the IEC 61158 series, under the general

commjuricatio v Fieldbus specifications, can be found on the IEC web site.

title Ind

ort on

H until
in the

ustrial
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INTRODUCTION

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

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a
variet} of purposes:

e as|a guide for implementors and designers;

e fofuse in the testing and procurement of equipment;
e as|part of an agreement for the admittance of systems into the.ops

e as|a refinement to the understanding of time-critical compmunicationsiwithi

This standard is concerned, in particular, with the com hsors,
effectprs and other automation devices. By using thig dards
positipned within the OSI or fieldbus reference models/otherw 5 may
work fogether in any combination.

&



https://iecnorm.com/api/?name=c70899286f76b3cdccca8202643623ca

-8- 61158-6-18 © IEC:2007(E)

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-18: Application layer protocol specification — Type 18 elements

1 Scope

1.1 General

The fleldbus application layer (FAL) provides user programs with a mega 5s the
fieldbdis communication environment. In this respect, the FAL can be 3 indow
betwelen corresponding application programs.”

This standard provides common elements for basic time; ritical
messaging communications between application programs in & nt and
mater|al specific to Type 18 fieldbus. The term “time-criti it the
presepce of a time-window, within which one or more spe to be

completed with some defined level of certainty. Fail i S if within
the time window risks failure of the applications reqlesting the attions,\with attendant fisk to

This qtandard specifies interactions b i and defines the extgrnally
visiblg behavior provided by the Type 18\fieldhus application_layer in terms of

a) th veyed
beIween communicating~application\ent

b) th¢ transfer syntax d ing ‘ layer
protocol data units;

c) the¢ applicatio isible
between co

d) the application rélati i isible
between communis

The pprpose o

1) define nd

2) define

This dtandardsspesifies the protocol of the Type 18 fieldbus application layer, in conformance

with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI application layer strlicture
(ISO/IEC.9545).

1.2 Specifications

The principal objective of this standard is to specify the syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-18.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in the IEC 61158-6 series.

1.3 Conformance

This standard does not specify individual implementations or products, nor do they constrain
the implementations of application layer entities within industrial automation systems.
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Conformance is achieved through implementation of this application layer protocol
specification.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 61158-5-18, Industrial communication networks — Fieldbus specifications — Part 5-18:
Application layer service definition — Type 18 elements

ISO/IEC 10731, Information technology — Open Systems Interconnectio asic_Refgrence
Model — Conventions for the definition of OSI services

ISO/IEC 7498-1, Information technology — Open Systems Interconnecti asi arence
Model — Part 1: The Basic Model

ISO/IEC 8822, Information technology — Open Syste — Preserjtation

servicie definition

ISO/IEC 8824, Information technology — Open
Abstrgct Syntax Notation One (ASN.1)

lon — Specificatjon of

ISO/IEC 9545, Information technology -
structlire

wterconnection — Application|Layer

3 Terms and definitio

3.1 Tlerms and defini the standards

3.1.1 ISO/IE

purposes of oflowing terms as defined in ISO/IEC 7498-1 apply:

aplplication process invocation

g) aplplication transaction

h) real open system
i) transfer syntax

3.1.2 ISO/IEC 8822 terms
For the purposes of this document, the following terms as defined in ISO/IEC 8822 apply:

a) abstract syntax

b) presentation context
3.1.3 ISO/IEC 9545 terms

For the purposes of this document, the following terms as defined in ISO/IEC 9545 apply:
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application-association
application-context

)
)
c) application context name
) application-entity-invocation
)

application-entity-type

f) application-process-invocation

g) application-process-type

h) application-service-element

1 L EH 4 ] H ] $
|) aplplluauull CUTTOTUT STTVICTCTCTITOTTT

3.1.4

For the purposes of this document, the following terms as defined i

a) object identifier

b) tyge

3.2

For the purposes of this document, the following ter

3.2.1
activ

instanice of a certain FAL class that absh

Provi

3.2.2

alarm
activa

3.2.3

alarm
ackno a p ys a critical state

3.2.4

alarm 5
objecf(s} S itical states referenced by device/slot/subslot/alarm type

3.2.5
alloc
take

speci

3.2.6
appli

ISO/IEC 8824 terms

Other terms and definitions

g connection control object
th
der) of an automation device

rconnection facility (as Consumer and

b of a

te
a resource from a common area and assign that resource for the exclusive uss

c-antitv
ro—SHtHY

cation

function or data structure for which data is consumed or produced

3.2.7
appli

cation layer interoperability

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

3.2.8
appli

cation objects

multiple object classes that manage and provide a run time exchange of PDUs across the
network and within the network device
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3.2.9

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

3.2.10

application process identifier
distinguishes multiple application processes used in a device

NOTE Application process identifier is assigned by PROFIBUS International (PI).

3.2.11

appligation process object

component of an application process that is identifiable and accessible throughoam FAL
applicption relationship

NOTE |[Application process object definitions are composed of a set of valuesfor t ktri ojr Clalss (see
the definition for Application Process Object Class Definition). Applicati j { nay be
accessged remotely using the services of the FAL Object Management ASE. ites can
be usef to load or update object definitions, to read object definitions, delete
applicalion objects and their corresponding definitions.

3.2.1

applig¢ation process object class

a clags of application process objects ssible
attribdtes and services

3.2.1

appligation relationship

cooperative association be bse of
exchange of information a jvated
either| by the exchangg o ration
activitjes

3.2.14

appligation relatio

applic] and
termin

3.2.14

applid

conte of the
applic

NOTE |Each-application process involved in the application relationship maintains its own application relajionship
endpoint.

3.2.16

attribute

description of an externally visible characteristic or feature of an object

NOTE
status i

The attributes of an object contain information about variable portions of an object. Typically, they provide
nformation or govern the operation of an object. Attributes may also affect the behavior of an object.

Attributes are divided into class attributes and instance attributes.

3.2.17
backu
status

3.2.18

P
of the 10 AR, which indicates that it, is in the standby state

behavior
indication of how an object responds to particular events
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3.2.19

channel

representation of a single physical or logical link of an input or output application object of a
server to the process in order to support addressing of diagnosis information

NOTE The channel typically represents a single connector or clamp as a real interface of a module or sub-module.
This reference is used to identify points of failure within diagnosis PDUs.

3.2.20

channel related diagnosis

information concerning a specific element of an input or output application object, provided for
maintenance purposes

EXAMHLE open loop.

3.2.21
class
a set ¢f objects, all of which represent the same kind of system gompgnent

NOTE |A class is a generalization of an object; a template for definipg vari and“methods. All obje¢ts in a
class afe identical in form and behavior, but usually contain different data.n thei |

3.2.22
class|attributes

attribdte that is shared by all objects wi cfas

3.2.23
class|code
uniqué identifier assigned to each obje

3.2.24
class|specific service
service defined by a|paxii - o] s not
performed by a

NOTE |A class specific €

3.2.25
clear
status| of the O g ing

3.2.264
client

a) opject'which us
b)

s the services of another (server) object to perform a task

nitiator of a PDU to which a server reacts

3.2.27

common profile

a collection of device independent information and functionality providing consistency
between all devices

3.2.28

communication data object

object(s) which are parameter of communication relationships and referenced by device/slot/
subslot/ index
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3.2.29

configuration check

comparison of the expected 10-Data object structuring of the client with the real 10-Data
object structuring to the server in the start-up phase

3.2.30
configuration data base
interconnection information maintained by the ACCO ASE

3.2.31
configuration fault

: al 10-
Data o¢bject structuring, as detected by the server

3.2.32
configuration identifier
repregentation of a portion of 10 Data of a single input- and/or ¢

3.2.33
conngction

the Iqgical link between sink and source of attri
interfgces of Custom RT-Auto objects

y at different custom

3.2.34
connTction channel
description of a connection between a sjnk

3.2.3§
consyme
act of|receiving data frg

3.2.36
consumer
node

3.2.37
const
unambi gnhize
the in
ration

NOTE Managing includes functions such as controlling, monitoring, and diagnosing.

3.2.39
conveyance path
unidirectional flow of APDUs across an application relationship

3.2.40
cyclic
repetitive in a regular manner
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3.2.41

data consistency

means for coherent transmission and access of the input- or output-data object between and
within client and server

3.2.42

data marshaling

the encoding of parameters of the FAL service primitives with respect to their interface
definition

NOTE This is part of the abstract ORPC model.

3.2.43
device
physigal hardware connected to the link

NOTE |A device may contain more than one node.

3.2.44
device ID
a vendlor assigned device type identification

3.2.44
device profile
a collgction of device dependent infotmation
similaf devices of the same device type

nctina@p o¥iding consistency between

3.2.46
diagnjosis data object
objectrs) which contains d

3.2.47
diagn'rsis inforpatio
all dafa availablena :
3.2.48

change of IQ
continuoys.updating o

p and

3.2.49
endpoint
one of theccommunitating entities involved in a connection

3.2.5
engineering

abstract term that characterizes the client application or device responsible for configuring an
automation system via interconnecting data items

3.2.51

error

discrepancy between a computed, observed or measured value or condition and the specified
or theoretically correct value or condition

3.2.52
error class
general grouping for related error definitions and corresponding error codes
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3.2.53
error code
identification of a specific type of error within an error class

3.2.54
event
an instance of a change of conditions

3.2.55

extended channel related diagnosis
information concerning a specific element of a specific application object, provided for
maintgTmance purposesS

EXAMHLE Link Fail.

3.2.56
frame|
denigfated term for DLPDU, unit of data transfer on a link

3.2.57
identification data object

objectlzs) that contain information about device, mp
type referenced by device/slot/subslot/index

1le manufacturgr and

3.2.58
impligit AR endpoint
AR endpoint that is defined locally withih a device

vt use of the create service

3.2.59
index
addreps of a record data\objex

3.2.60 Q
instance

the adtual physica
within|the same 6b

bjects

3.2.61
instance
attribdte tha

3.2.62
instantiated
object that has been created in a device

3.2.63

interface

collection of FAL class attributes and services that represents a specific view on the FAL
class

3.2.64
interface definition language
syntax and semantic of describing service parameters in a formal way

NOTE This description is the input for the ORPC model, especially for the ORPC wire protocol.

3.2.65
interface pointer
key attribute that unambiguously addresses an object interface instance
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3.2.66
invocation
act of using a service or other resource of an application process

NOTE Each invocation represents a separate thread of control that may be described by its context. Once the
service completes, or use of the resource is released, the invocation ceases to exist. For service invocations, a
service that has been initiated but not yet completed is referred to as an outstanding service invocation. Also for
service invocations, an Invoke ID may be used to unambiguously identify the service invocation and differentiate it
from other outstanding service invocations.

3.2.67
10 controller
controlling device, which acts as client for several 1O devices (field devices)

NOTE | This is usually a programmable controller or a distributed control system.

3.2.68
10 data object

objecfl designated to be transferred cyclically for the purpose o
device/slot/subslot

ed by

3.2.6
10 deyice
field device which acts as server for 1O operation

3.2.7¢
10 parfameter server
servefl for application parameter of IO dev

NOTE | This is usually a device

3.2.71
10 subsystem

subsyptem comp&;

3.2.72
10 supervisor
enging¢ering devi

ages_cémmissioning and diagnosis of an 10 system

3.2.73
10 syste
system co O subsystems

NOTE [As an\&xample~a PLC with more than one 10 controller (network interface) controls one IO [system
compoged,of.an |0 subsystems for each 10 controller.

3.2.7
Isochronous mode
10 system operating tightly synchronized with a jitter of less than 1 us

3.2.75

logical device

a certain FAL class that abstracts a software component or a firmware component as an
autonomous self-contained facility of an automation device

3.2.76
member
piece of an attribute that is structured as an element of an array
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3.2.77

method

<object> a synonym for an operational service which is provided by the server ASE and
invoked by a client

3.2.78
module
hardware or logical component of a physical device

3.2.79

network
yening
on of
it data

status

3.2.84
peer
role o i i apable of acting as both client and server

3.2.8
physi

3.2.8
pointijto-point conhéction
connectionthat exists between exactly two application objects

3.2.87
primary
status of the IO AR that indicates that it is in the operating state

NOTE Besides a primary IO AR a backup 10 AR may exist. In example used for redundancy and dynamic
reconfiguration of IO data.

3.2.88
property
a synonym for ASE attributes which are readable or writeable via operational ASE services

NOTE These services are generally named “get_<Attribute Name>" or “set_<Attribute Name>" and correspond
with the IDL keywords “propget” and “propput”.
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3.2.89
provider
a) source of a data connection

b) node or source sending data to one or many consumer

3.2.90

providerlD

an unambiguous identifier within the scope of the ACCO assigned by the provider to
recognize the internal data of a configured connection source

3.2.91
PTCPdonraim
a certhin number of PTCP subdomains in one IP subnet

3.2.92
PTCP|subdomain
a certpin amount of DTEs with synchronized clocks

3.2.93
quality code
additipnal status information of a data item

3.29

quality code aware
attribdte of the RT-Auto class that indita
data ifems

3.2.9
quality code unaware

opposlite of quality codg

Auto object uses a status code |for its

awa

3.2.96
record data obj

objecf(s) which are
information or furffie

se of

3.2.97
resoufrce
proce$sing

3.2.98

RT-Auto
an FﬂL class that abstracts the automation function as a process-related component|of an
automation-device

3.2.99
run
status of the 10 controller which indicates that the control algorithm is currently operating

3.2.100
runtime object model
objects that exist in a device together with their interfaces and methods that are accessible

3.2.101
server

a) role of an AREP in which it returns a confirmed service response APDU to the client that
initiated the request
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b)

object which provides services to another (client) object

3.2.102

serv

ice

operation or function than an object and/or object class performs upon request from another
object and/or object class

3.2.1
slot

03

address of a structural unit within an 10 device

NOTE

3.2.1
stop
statu

3.21

submpdule
hardware or logical component of a module

3.21

subsipt
addregs of a structural unit within a slo

a4

s| of the 10 controller which indicates that the control algorit

as

ge

Within a modular device, a slot typically addresses a physical module. Within compact devices
typically addresses a logical function or virtual module.

NOTE
second
3.2.1(
vendd
centrg
NOTE
33
A
I
I
O
L
€
H Physical device
QoS Quality of service
qQc Quality code
RT Runiime
RT-Auto Runtime automation object
TCP Transmission control protocol
3.4 Additional abbreviations and symbols for decentralized periphery

AE Application entity

AL Application layer

ALME Application layer management entity
ALP Application layer protocol

ALPMI Alarm protocol machine initiator
ALPMR Alarm protocol machine responder
AP Application process

APDU Application protocol data unit

API Application process identifier

APO Application object

a slot

ot is a
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AR Application relationship

AREP Application relationship endpoint

ARP Address resolution protocol

ASCII American Standard Code for Information Interchange
ASE Application service element

BMC Best master clock

CM Context management

Cnf Confirmation

CR Communication relationship

CREP Communication relationship endpoint

DCE OSF distributed computing environment
DCP Discovery and basic configuration protocol

DCPMCR DCP multicast receiver
DCPMCS DCP multicast sender
DCPUCR  DCP unicast receiver
DCPUCS  DCP unicast sender

DHCP Dynamic host configuration protocol
DIM Device interface module

DL - (as a prefix) data-link-

DLC Data-link connection

DLL Data-link layer

DLPDU Data-link protocol data unit
DLSDU DL-service data unit

DNS Domain name service
DTE Date terminal equipmeént
FAL Fieldbus applicationNaye
FIFO First-in first-out

5SDML Generic station description ma
&M Identification and m
ANA Internet Xssi

CMP
D
EC
FW
nd

Kyp. language

Layer management entity

sb Least significant bit

T tengthitype

MAC Medium access control

msb Most significant bit

NCA Network computing architecture
oSl Open Systems Interconnect

PDU Protocol data unit

Pl PROFIBUS International see www.profibus.com
PL Physical layer

PTCP Precision transparent clock protocol
QoS Quality of service

Req Request

RPC Remote procedure call

Rsp Response

RT Real time protocol

RTA Real time protocol acyclic

RTC Real time protocol cyclic
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RTE Real time Ethernet

SDU Service Data Unit

TLV Type length value (coding rule)
UDP User datagram protocol

uuibD Universal unique identifier
VLAN Virtual local area network

3.5 Conventions

3.5.1 General concept

The FAL is defined as a set of object -oriented ASEs. Each ASE |s specified in a separate

subcl s, its
services, and its protocol specification. The first two are contained in | 61158-5418. The
protoqol specification for each of the ASEs is defined in this standard.

The . The
attribytes are accessible from instances of the class using thg £ rvices
spec:| ed in IEC 61158-5-18 standard. The service specificatic » at are

This

4 A

4.1

The apstract syntax for attributes belongin t e described in Table 1.

Table N=(M1 d attribute format

N ~
Attr, bu\m/\ \\ Format Size (bits)

Mgnagement ir@rn}aﬁo% < @tr/ucture of 6 elements: 9 octets

Transmissi@ﬁ&&d\ \/\ ) Unsigned8 8

Numbe{/oNNpie sta\ﬁqw > Unsigned8 8

n\\mtk\r \ Unsigned8 8

v\n\dor M \ Unsigned16 16

&Mﬁx@\cc&e\ \ 3 octets, bit mapped 24

S ware vexsion Unsigned8 8
Cdnnected Slave\m@vggement information Array of 64 members: 640 octets|
Slave information 1 : 64 Structure of 5 elements: 10 octets

Station number Unsigneds B

Vendor code Unsigned16 16

Model code 3 octets, bit mapped 24

Software version Unsigned8 8

Reserved field 3 octets 24

4.2 M2 device manager PDU abstract syntax

The abstract syntax for attributes belonging to this class are described in Table 2.
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Table 2 — M2 device manager attribute format

Attribute Format Size (bits)

Slave station information Array of 64 members: 128 octets
Slave station information 1 : 64 Word 16

Slave station status information Array of 64 members: 32 octets
Slave station status information 1 : 64 |4 Bits 4

4.3 [Stdevicemamager PDY-abstractsymtax

The apstract syntax for attributes belonging to this class are described jmJable

Table 3 — S1 device manager attribute foripat

Attribute Format\ \ \ Sizé (bits)
Mgnagement information Structure of 5 eler<nt\\ \ 10 octets

Station number Unsigned8 8

Vendor code UnS|gned1@ (_7 \\) 16

Model code 3 octe@\kki\f\mégéec}/\ \ 24

Software version Q Uré\gnedg \ N\ )\/ 8
Reserved field T 24

4.4 |S2 device managerPD

The apstract syntax for attti i is class are described in Table 4.

ble evice manager attribute format

(AA t\r‘N{ute \ ) Format Size (bits)

Slhve statim}r\ati\o{n \ Word 16
Slave s ti&\states\kom\atio}\/ 4 Bits 4

4.5 |M1 connectiom’manager PDU abstract syntax

The apsifact syntax for attributes belonging to this class are described in Table 5.
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Table 5 — M1 connection manager attribute format

Attribute Format Size (bits)
Parameter information Structure of 14 elements: 452 octets
Number of connected modules Unsigned16 16
Number of intelligent devices Unsigned16 16
Station information Array of 64 members: 128 octets
Station information 1 : 64 Word 16
Number of automatic return modules Unsigned16 16
Number of retries Unsigned16 16
Delay time setting Unsigned16 ( 16
Standby Master station specification Unsigned16 & ) \ }6‘\
Operation during Master error state Unsigned16 \ \ \ 16 >
Data-link during Master error state Unsigned16 ( \ \16
Scan mode specification Unsigned1fy\ \\
Reserved station specification Array g,&:@m@rs\ \ 8 octets
Reserved station number Uns}énegﬁ\ \ X 8
Error invalid station specification AR{A‘X )G/neﬂbek\ 8 octets

Invalid station number/\ /\\Unf\‘igne((s V 8

Reserved 1 rds. \ / 8 octets

Reserved 2 / 7\8\W0\1§ 156 octets

Ndtwork status information \ (\ S f 4 elements: 260 octets
Master status mf«ma\r@\ ( \\) V\Qgr& 16
Slave status i \m{ Ayray of 64 members: 128 octets

/§|avL\sta\t/ \}bqnat\‘s\\1\64\ Word 16

Maste&}gm@d sta&QflatK Word 16

Slave tra/r\ﬁitte status f%?d/\\/ Array of 64 members: 128 octets

< slaye\ranswitted. statyé field 1 : 64 |Word 16

Ngtwork in{(ﬁﬁ@\ \ \ \ Structure of 3 elements: 6 octets

Cu\'\entk\caNime Unsigned16 16
wlm f \R\t\carﬁllme Unsigned16 16
MaXxiaum Ilr}I\scan time Unsigned16 16

4.6 M2 connection manager PDU abstract syntax

The abstract syntax for attributes belonging to this class are described in Table 6.
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Table 6 — M2 connection manager attribute format

Attribute Format Size (bits)
Parameter information Structure of 4 elements: 15
Transmission speed 2 Bits 2
Last station number Unsigned8 8
Point mode setting 2 Bits 2
Master station i/o point mode setting |3 Bits 3
Network status information Structure of 2 elements: 48 octets
Reception status information Structure of 64 elements: 32 octets
Reception status 1 : 64 4 Bits ( 4
Slave status information Structure of 64 elements: /\& \6 }s@ts
Slave status 1 : 64 2 Bits \ \ \ 2 >
4.7 |[S1 connection manager PDU abstract syntax
The apstract syntax for attributes belonging to this cfass cribed ipTable 7.
Table 7 — S1 conrie tiozﬁ\g% rmat
Attribute > \ Fo Size (bits)
Prpcess data support level ( ,@its \ 2
Ndtwork status information \S\tru\?,\gurebf\‘l\e'ément: 16
Master transmitted status| field W(ﬁj v 16
AN
~—_"
4.8 |[S2 connec<> gerPDU abstract syntax
The apstract synteaxXo ibutdés belopging to this class are described in Table 8.
Jakle 8 connection manager attribute format
& \ Wbut% Format Size (bits)
N
Pdrameter i rmaticb\ Structure of 2 elements: 11
Slave sWnumber Unsigned8 8
Number of occupied slots 3 Bits 3
4.9 M1 cyclic transmission PDU abstract syntax

The abstract syntax for attributes belonging to this class are described in Table 9.
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Table 9 — M1 cyclic transmission attribute format

Attribute Format Size (bits)
Master status Word 16
Data out Structure of 2 elements: X+y !
RY data Bit-oriented data structure x '
RWw data Word-oriented data structure y !
Data in Structure of 2 elements z+16"
Number of Modules Unsigned16 16
Slave input data Array of up to 64 members: z'
Station number Unsigned16 ( 16

Slave status Word

A

RX data Bit-oriented data structure \ \ \\1 >
RWr data Word-oriented data struéure \ \/ !
! The values of x, y and z are dependent upon the values of the gorr difg.configiation settings| in
he Master status.

4.10 |M2 cyclic transmission PDU

The apstract syntax for attributes belon

Table 10 — M2 cyglic fransmissiqn attribute format

described in Table 10.

Attribut\\ \( N V Format Size (bits)
RY data / (\ \Qwed data structure 64n'’
R data B}onented data structure 64n'’

' = the numbe\%ﬁtﬂ\@fle by\‘re\>\t mode-setting value of the M2 connection manager.

4.11

The apst

ble 11 — $1 cyclic transmission attribute format

Attribute Format Size (bits)
Slave status Word 16
Data out Structure of 2 elements: X +y
RY data Bit-oriented data structure x'
RWw data Word-oriented data structure y'
Master status Word 16
Data in Structure of 2 elements: X +y
RX data Bit-oriented data structure x'
RWr data Word-oriented data structure y'

Master status.

! The values of x and y are dependent upon the values of the corresponding configuration settings in the
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4.12 S2 cyclic transmission PDU abstract syntax

The abstract syntax for attributes belonging to this class are described in Table 12.

Table 12 — S2 cyclic transmission attribute format

Attribute Format Size (bits)
RY data Bit-oriented data structure n'
RX data Bit-oriented data structure n'

n = the number of points specified by the point-mode-setting value of the corresponding M2 connection
Tiariager tmes trie nuimoper O ocCupied Sl0ts d5 specliied DY e oS4 COonnection [ﬂdﬂ;g_{

5 Transfer syntax

5.1 [M1 device manager PDU encoding

The specific PDU encoding for attributes belonging to bed in Table 13.

&
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Table 13 — M1 device manager attribute encoding

Attribute

Encoding

Management information

Specifies the configuration of the Master device

Transmission speed

Enumerated list of baud rate values in kbit/s

abrwON-_0O

: 255 = reserved

NUTmoer Ol Uu,upieu stations

I & — allowapie rdamnge

Station number

0 = Master

1:127 = reserved
128 = Standby Master
129 : 255 = reserved

Vendor code

Model code

Octet Bit

0 1- Total n

ugey bit-
datd bifs
/\ and R

\XQ\}= 32 used

d) |3 =16 used
3 (2 | pitribution o 0 = RX and RY in
used bit-orjented equal sizes
AN ta bi 1 = RX only
2 =RY only

3 = other RX/RY m

%
% 5 —)\ Number of

®

0 =1 slot
occupied station 1 = 2 slots
slots 2 = 3 slots

3 =4 slots

7 — 6 |reserved (set =0)
1 0 FAL-user switch 0 = normal
setting 1 = abnormal
1 FAL-user output 0 = clear
upon fault 1 = hold
5 -2 |reserved (set =0)
7 — 6 | DLE support level |0 =level A

1 =level B

2 =level C

3 = reserved

2 6 — 0 |reserved (set =0)

7 Acyclic data

0 = not supported

format supports
messaging type
commands.

1 = supported

Software version

0 = undefined

1:26 =versionA: Z

27 : 52 = version AA : AZ
53 : 255 = version BA : |U
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Attribute

Encoding

Connected Slave management information

Specifies the configuration of the connected Slaves

Slave information 1 : 64

Array of 64 elements, each encoded as:

Station number

1: 64 = allowable range

Vendor code

The assignment and management of vendor codes is best
handled by applicable trade organizations and is therefore
beyond the scope of this specification

Model code

Octet Bit Description

0 1 — 0 | Total number of
used bit-oriented

<>

é%ﬁ

data bits (both RX
and RY combined)

3 — 2 | Distribution of
used bit-oriented
data bits

7 —(6 s€ ved\ ,()set =0)

1 \* switC 0 = normal
<\ s ttln 1 = abnormal
1 FAL\@’Hxnput 0 = clear
\u\pon fault 1 = hold

—\2\ reserved (set =0)
B 2 regp

7 — &\ DLE support level |0 = level A

NS _
N o o
P

3 =reserved

6 — 0 |reserved (set =0)
Acyclic data 0 = not supported
format supports 1 = supported
messaging type
commands.

\w\@

0 = undefined

1:26 =versionA: Z

27 : 52 = version AA : AZ
53 : 255 = version BA : |U

rved field

Reserved for future specification definition

5.2 MZ device manager PDU encoding

The specific PDU encoding for attributes belonging to this class are described in Table 14.


https://iecnorm.com/api/?name=c70899286f76b3cdccca8202643623ca

61158-6-18 © IEC:2007(E) - 29 -

Table 14 — M2 device manager attribute encoding

Attribute Encoding

Slave station information Specifies the configuration of the connected Slaves

Slave station information 1 : 64 Array of 64 Words, each encoded as:

Bit Definition

2-0 1 i/o point

2 i/o points
4 i/o points
8 i/o points
16 i/o points
T2 170 points

reserved
reserved

NoO g~ WN 20O

3 output i/o type presey\{&: %al{e;\‘i\: tmgl

4 input i/o type preser1<t\(0\é$§e; kt}ug) >

5 device type:

(O =rem ilo ta&
= rem%g}“ay\i s@t&n)

6 conf a h\gd station(fgr number of
upled D ion slotg > 1)
= f ue)

7 stan = normal; 1 = high speg¢d)

N
% put%atak ormal operating states
='cle

15 29 \ese ed

S

gve station status information \ ’:F}e\sta%e\?\e\)ransmnted from each connected Slaye

Slave station stat(s |ho\rn‘r/ﬁ-o}1\%\ \KQD f64>t-B|t fields, each encoded as:
N

Bit Definition

\O Slave status (0 = Normal; 1 = Error)

Q 1 Configuration data transmitted since connectgd
(0 = false; 1 = true)

2 Parity (provides even parity for status field)
3 Reserved (set = 0)

5.3 |[S1 PDU encoding

The specificsPDU ding for attributes belonging to this class are described in Table 15.
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Table 15 — S1 device manager attribute encoding

Attribute

Encoding

Management information

Specifies the configuration of the Slave device

Station number

1: 64 = allowable range

Vendor code

The assignment and management of vendor codes is FAL
user specific and beyond the scope of this specification

Model code

Octet Bit

Description

Value

0 1-0

Total number of
used bit-oriented

<l HS .

rs I L b D\
a8 oS (OOtTTo%

and RY combined)

Distribution of
used bit-oriented
data bits

N

Number o
occypie
slots

fta ion :Q
N

=

r%ééfved\

1 \/F) -U swi 0 = normal
N\ settin 1 = abnormal
1 FEADuser output 0 = clear
N upon 1 = hold
\S\— re§srved (set =0)
% 7 —X\ E support level [0 =level A
1 =level B
\\)\/ 2 =level C
3 =reserved
\> 6 — 0 | reserved (set =0)

7 | Acyclic data 0 = not supported
format supports 1 = supported
messaging type
commands.

0 = undefined

1:26 =versionA: Z
27 : 52 = version AA : AZ
53 : 255 = version BA : IU

Reserved for future specification definition

5.4

The specific PDU encoding for attributes belonging to this class are described in Table 16.
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5.5

The specific P

—31-

Table 16 — S2 device manager attribute encoding

Attribute Encoding
Slave station information Bit Definition
2-0 |0=1ilopoint

1 =2 i/o points
2 = 4 i/o points
3 = 8 i/o points
4 =16 i/o points
5 =12 i/o points
6 = reserved
7 = reserved

3 output i/o type present (0 = fa}se,'\1 = true)

4 input i/o type present (0 —K@e 1=

5 device type:
(0 = remote i/o statio
1 = remote dewc;\st

6 configured as a ea% for mb
occupied D ion slo
(0 = false; 1 =

7 inpu}/t/'\oo}fq\w\é Hg\al/ = high speedl)

8 ougau e foWeratmg states

/’(Q ho
[ e, O >
Slgve station status information \Q\l\\ \ \ Definition
0 \S{ave\\tatus (0 = Normal; 1 = Error)
Wion data transmitted since connecte

(0 xfalse; 1 = true)
My (provides even parity for status field)
Reserved (set = 0)
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Table 17 — M1 connection manager attribute encoding

Attribute Encoding
Parameter information Specifies the connection configuration
Number of connected modules 1: 64 = allowable range
Number of intelligent devices Specifies the number of Slave devices that support

process data support level C

0 : 26 = allowable range

Station information Indicates the connection configurations of the connected
Slave devices.
Station information 1 : 64 Bit Description Value
7 — 0 [Station number ' = aIIo bferande

11 — 8 | Number of occupied bIe ngqg
station slots \

15 — 12 | Station type in tér
of process dat =
2

support Ie

15 =keserved

Number of automatic return modules

W\tﬁa@re able to

10//3\” wapl ra}@e

Number of retries

Delay time settlng

lowable range

Standby Mast statl speC| 64 = ||owab|e range
}gno standby Master

Opera Mastex errorstat \S/pecifies M1 connection manager object control over the
DL during an FAL error state.
0 = Stop Scan
1 = Continue Scan

2 : 65535 = reserved

Data- I|nk ng asWor state Specifies the state for process data during an FAL errgr
state.

0 = Hold data states
1 = Clear data states
2 : 65535 = reserved

Scan mode specification Specifies the scanning behavior.

0 = free-running (synchronous)
1 = triggered (asynchronous)
2 : 65535 = reserved

Reserved station specification Specifies the reserved Slave station numbers. Although
reserved stations are counted as connected stations, a
data-link error will not occur for reserved stations not

connected.
Reserved station number 1: 64 = allowable range
Error invalid station specification Specifies the error invalid Slave station numbers. Slave

station errors (at the Master) will not occur for error
invalid Slave stations.

Invalid station number 1: 64 = allowable range

Network status information Master reception status
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Master status information Bit Description Values
0 Master frame interval timeout |0 = False
occurred 1 =True
1 Refresh frame reception 0 = False
timeout occurred 1 =True
2 Consecutive transmission 0 = False
timeout occurred 1 =True
3 Consecutive reception timeout |0 = False
occurred 1 =True
4 Transmission route monitor 1_| 0 = False
error occurred True
5 Transmission route mo ifor
error occurred True
6 Standby Master act| Fa e
requested 1 = ue
15 -7 |reserved
Slave status information Scanning results \
Slave status info 1 : 64 Bit / &s\c}p@‘n Values
0 Iling s atus ewor Md 0 = False
( 1 =True
1 N\ RC e ror&sce!ur 0 = False
1 =True
n abort frame was reported 0 = False
by the BL 1 =True
Q A Mg response timeout 0 = False
‘{)c rred 1 =True
&/ A received data buffer 0 = False
overflow occurred 1 =True
\/5 An invalid reception address 0 = False
filed was received 1 =True
6 At least one retry has 0 = False
occurred 1 =True
15 -7 |reserved
ter tra itted swleld Bit Description Values
0 FAL-user state 0 = Stop
1 =Run
1 FAL-user status 0 = Normal
1 = Fault
2 Cyclic refresh status 0 = Stop
1 =Run
3 Acyclic status 0 = Normal
1 = Error
4 Acyclic enabled 0 = Disable
1 = Enable
6 -5 |reserved
7 Master type 0 = Active

1 = Standby
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Attribute Encoding
11 — 8 | Size of bit-oriented data 0=0
fields: RX, RY in Slots. A Slot|1=8
is 4 octets in length 2=16
3=24
4 =32
5=40
6 =48
7 =56
8 =64
9:15=

15 — 12 | Size of word-oriented data
fields: RWr, RWw in Slots. A
Slot is 8 octets in length

9N\15=
(\ \ reserved

Slave transmitted status field Transmitted s/ta-t-us\fk*dg r@o\ive\(Wch Slave

Slave status field 1 : 64 Bit / /\Déqm X Values
0 FS\L)uis fyse ‘status 0 = Normal
/(\ 76\ 1 = Abnormal
AL<Uuser sﬁtjus 0 = Normal
1 = Fault
2 clic\tefresh status 0 = Completeg
1 = Not
received

E \\B‘J ve parameter receive 0 = Completeg
\/ status 1 = Not
received

\)4 Slave’s FAL-user switch 0 = No change

status 1 = Changed

5 Cyclic transmission enabled 0 = Enable

1 = Disable

6 reserved
7 FAL-user watchdog timer 0 = Normal

error detected 1 = Error
8 Acyclic status 0 = Normal
1 = Error
9 Acyclic enabled 0 = Disabled
1 = Enabled
10 Acyclic type: Master/Slave or |0 = M/S
Peer/Peer 1=P/P
11 reserved
12 Transmission status 0 = Normal
1 = Fault

N

13 reserved

15 — 14 | Cyclic segmenting 0 = 1x or not
configuration supported
1=2x
3 =4x
4 = 8x
Network information Real time performance parameters
Current link scan time ms
Minimum link scan time ms

Maximum link scan time ms
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5.6 M2 connection manager PDU encoding

The specific PDU encoding for attributes belonging to this class are described in Table 18.

Table 18 — M2 connection manager attribute encoding

Attribute

Encoding

Parameter information

Transmission-speed
Lig

Q=156 (haud ratoin Izl-\iile)
1=625

2 =2500

3 = reserved

Last station number

1: 64 = allowable range

Point mode setting 0 = undefined
1 = 4 (points)
2=8
3=16 N
Master station i/o point mode setting [0 = 16 (total pei c ro}&by \s{g))
1=32
2=48
3=64
4=1
5=

Network status information

-

Comnelie s

\

Reception status irﬂm ation

\thlo}\{\dy{)mtormg timer status

Receptio stw 1 64 Description Values
\(L/ CRC error occurred 0 = Normal
1 = Error
\/1 Parity error occurred 0 = Normal
1 = Error
2 No response error occurred 0 = Normal
1 = Error
3 reserved
Sla e stat fér\mat}o/ Slaves connection status
\ Ws 1:64 Bit Description Values
0 Slave station connection 0 = Not
status connected
1 = Connectel
1 31 or more consecutwely 0 = Normal
ISLUIVSU CITUTrsS IIIbIUUIIIH 1 = quil.
CRC, parity or timeout

5.7

S1 connection manager PDU encoding

The specific PDU encoding for attributes belonging to this class are described in Table 19.
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Table 19 — S1 connection manager attribute encoding

Attribute Encoding
Process data support level 0 = Level A
1=Level B
2 =Level C
3 :15 = reserved
Network status information Status field transmitted by the connected Master.
Master transmitted status field Bit Description Values
0 FAL-user state 0 = Stop
1=Run
1 FAL-user status = Normal
1 =Xault
2 Cyclic refresh status A s Sto
\k= un
3 Acyclic status = OW
(\ = Erxor
4 Acyclic epabted 0 = Disable
\ 1 = Enable
6-5 rved
7 astel t pe \/ 0 = Active
( 1 = Standby
1728 b|t data 0=0
RY| Slots. ASlot|1=38
octet i gth 2=16
3=24
4 =32
5=140
6 =48
7 =56
\/ 8 =64
9:156=
reserved
Q \1’§— 12 | Size of word-oriented data 0=0
fields: RWr, RWw in Slots. A 1=8
Slot is 8 octets in length 2=16
3=24
4 =232
5=140
6 =48
7 =56
8 =64
9:15=
reserved

5.8

H DD
'Se_cmecm—m'allagcl T

The specific PDU encoding for attributes belonging to this class are described in Table 20.

L1 ol
J cllbuullls

Table 20 — S2 connection manager attribute encoding

Attribute

Encoding

Parameter information

Specifies the connection configuration of the Slave

Slave station number

1: 64 = range of allowable values

Number of occupied slots

3 bits encoded as an unsigned integer

1: 4 =range of allowable values

61158-6-18 © IEC:2007(E)
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M1 cyclic transmission PDU encoding

The specific PDU encoding for attributes belonging to this class are described in Table 21.

Table 21 — M1 cyclic transmission attribute encoding

Attribute Encoding
Master status Bit Description Values
0 FAL-user state 0 = Stop
1=Run
1 EAl -user status 0 = Normal
/—\1\= Fault
2 Cyclic refresh status A 0 = Stop
= Ru
A\
3 Acyclic status =-Nqrma
1 =Err
4 Acyclic enable§\ \ big}able
\ 1 ="Enable
6-5 reser}e_k
7 ster type 0 = Active
1 = Standby
0=0
S ts. A Slot |1=8
i§ 4 ©ctets in length 2=16
3=24
4 =32
5=140
6 =48
7 =56
8 =64
9:156=
\_/ reserved
\1> 12 | size of word-oriented data |0 = 0
fields: RWr, RWw in Slots. A 1=8
Slot is 8 octets in length 2=16
3=24
4 =232
5=140
6 =48
7 =56
8 =64
9:15=
reserved
Data out Process data registers set by the Master for Slave dev|ce
output.
RY data A position mapped field of bit-oriented output data for all
connected Slave devices ordered by Slot with 32 bits ger
STot.
RWw data A position mapped field of word-oriented output data for

per Slot.

all connected Slave devices ordered by Slot with 4 words

Data in

Process data registers read by the Master representing
Slave device inputs.

Number of Modules

1: 64 = range of allowable values

Slave input data

Station number

1: 64 = range of allowable values
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Attribute Encoding
Slave status Bit Description Values
0 FAL-user fuse status 0 = Normal
1 = Abnormal
1 FAL-user status 0 = Normal
1 = Fault
2 Cyclic refresh status 0 = Complete
1 = Not
received
3 Slave parameter receive 0 = Complete
status 1 = Not
g:eived
4 Slave’s FAL-user switch occhange
status '1\ Changed
5 Cyclic transmission €nable =.BEnable
1 =\Disapl
6 reserved & \ \ >
7 FAL-use wat d t| 0 = Normal
error dete = Error
8 cI|c stat 0 = Normal
1 = Error
9 M; en 0 = Disabled
1 = Enabled
1 A cliCWﬁer/SIave or |0=M/S
Peer 1=P/P
11 \Qrv\g
12 smission status 0 = Normal
1 = Fault

SN

(3

reserved

1

\1>-14

Cyclic segmenting
configuration

0 = 1x or not
supported
1=2x

3 =4x

4 = 8x

A field containing the bit-oriented input data from Slav¢
device n ordered by Slot with 32 bits per Slot. The
number of Slots occupied by the Slave device

determines the total length of this field.

KRS
S

A field containing the word-oriented input data from
Slave device n ordered by Slot with 4 words per Slot.
The number of Slots occupied by the Slave device
determines the total length of this field.

5.10 M2 cyclic transmission PDU encoding

The specific PDU encoding for attributes belonging to this class are described in Table 22.
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Table 22 — M2 cyclic transmission attribute encoding

Attribute

Encoding

RY data

A field containing the bit-oriented output data for the
Slave devices ordered by Slot with n bits per Slot. Where
n =4, 8 or 16 based upon the point-mode-setting value
of the M2 connection manager.

RX data

A field containing the bit-oriented input data from the
Slave devices ordered by Slot with n bits per Slot. Where
n =4, 8 or 16 based upon the point-mode-setting value
of the M2 connection manager.

5.11

The s

S1 cyclic transmission PDU encoding

&

becific PDU encoding for attributes belonging to this class are

CribednN
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Table 23 - S1 cyclic transmission attribute encoding
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Attribute

Slave status

Encoding
Bit Description Values
FAL-user fuse status 0 = Normal

1 = Abnormal

FAL-user status 0 = Normal
1 = Fault
Cyclic refresh status 0 = Complete
1 = Not
received

E
&

Slave parameter receive
status

= Compléte
1= ot
_r\cel

Slave’s FAL-user swifc

CD

‘Qﬂ?{@&

éé/g >:\no> ol » w |l | o

status
Cyclic transmigsion = Enable
1 fsable
reserved
-user g tlme 0 = Normal
efror cte 1 = Error
c ta 0 = Normal
1 = Error
N
yélic'enabled 0 = Disabled
1 = Enabled
yclic\type: Master/Slave or |0 = M/S
\lie /Pger 1=P/P
‘\re%rved
Transmission status 0 = Normal
1 = Fault

N3

reserved

1

15-14

Cyclic segmenting
configuration

0 = 1x or not

supported
1=2x
3 =4x
4 = 8x

Data o

The process data received from the Master

field.

A field containing the bit-oriented input data ordered b
Slot with 32 bits per Slot. The number of Slots occupie
by the Slave device determines the total length of this

[oN

RWw data A field containing the word-oriented input data ordered
by Slot with 4 words per Slot. The number of Slots
occupied by the Stave device determines the totar fength
of this field.

Master status Bit Description Values
0 FAL-user state 0 = Stop
1=Run
1 FAL-user status 0 = Normal
1 = Fault
2 Cyclic refresh status 0 = Stop
1=Run
3 Acyclic status 0 = Normal
1 = Error
4 Acyclic enabled 0 = Disable
1 = Enable

reserved
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Attribute Encoding
7 Master type 0 = Active
1 = Standby
11 — 8 | Size of bit-oriented data 0=0

fields: RX, RY in Slots. A Slot |1 =8

is 4 octets in length 2=16
3=24
4 =232
5=140
6 =48
7 =56
8 =64
9:15=
reserved

15 — 12 | Size of word-oriented dat
fields: RWr, RWw in Slgts.
Slot is 8 octets in len

9:15=
reserved

Data in

The pr}c\e{s déta}ransn\ﬂt@d MMaster
A

RX data A fi containi thésat-orie ed input data ordered b
SIgt with 82 bjts\per t. |Ffe number of Slots occupiefd
the Slawe-device detepmines the total length of this
field,
RWr data fieldsontainingythe word-oriented input data ordered
by wgtds per Slot. The number of Slots

cupied by\the Slave device determines the total length

5.12 |S2 cyclic@s

The specific PDU

cyclic transmission attribute encoding

Encoding

RY data \\>

A field containing the bit-oriented output data from the
Master device ordered by Slot with n bits per Slot. Wh¢
n =4, 8 or 16 based upon the point-mode-setting valug
of the associated M2 connection manager.

=

e

The total length of this field is determined by n times the

number Slots occupied by the Slave device as specified
by the S2 connection manager object.

RX data

A field containing the bit-oriented input data for the
Master device ordered by Slot with n bits per Slot. Where
n =4, 8 or 16 based upon the point-mode-setting value
of the associated M2 connection manager.

The total length of this field is determined by n times the
number Slots occupied by the Slave device as specified
by the S2 connection manager object.
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5.13 Acyclic transmission PDU encoding
5.13.1 Acyclic message encoding

The specific PDU encoding for acyclic messages is specified in Table 25.

Table 25 — Acyclic transmission — message data encoding

Field Size (octets) Value
Length 2 Length of message (in octets) not including the first 4 octets.
(i.e., set to a value four less than the total length of the
message)
reserved 1 for future use (set = 0)

Tlype and sequence 1 bits 3 — 0 = type (set = 0)
M2 tyg

|ncrements this field by 1 upor eq ling
back to 1 after 7.

S2 type:

Segment number 1 }Qirve;&d\>\us/d({) @pr@ol for segmenting and
re
Data type 1 7 = Drio W
= responsevrequired (0="true; 1 = false)

@
L=
~
1
»
[0}
Qo
c
@
=1
o
=
m
7T

b5 — b0 = resewed

Destination address 1 Statknﬁkmbé\o\be/mtended destination AREP
Source address \ \( Q}a(iorhnﬂ)nbwthe originating device.

bstination app type /\ 1 (\ FW& application type (set = 33)

Source app t)m‘e\ 31 N uér source application type (set = 33)
Etination appw{{la\ \/\ EA}L-user target application handler module

o]

D

[

(0= network, 1-255 = FAL user specific)
ource app medul \\) DLS-user source application handler module
(0 = network, 1-255 = FAL user specific)

Dsg stinatio&netw > for future extension (set = 0)

0

Desm\@dw\ \ 1 for future extension (set = 0)

Dew \ S 2 bits 9 — 0 = fixed (set = 1023)
bits 15 — 10 = Station number of the intended destination AREP

Source networW 1 for future extension (set = 0)

Source address 1 for future extension (set = 0)

Source id 2 bits 9 — 0 = fixed (set = 1 23)

bits 15 — 10 = Station number of the originating device

Command header 8 Acyclic command header as specified in Table 26

Command parameters 0 -960 Parameter field for the command as specified in 5.13.2
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Table 26 — Command header format

Field Size (octets) Value
Length 2 length of command plus command data not including this field.
(i.e., set to a value six more than the length of command data)
Command type 1 command code as specified in Table 27
reserved 1 (set =0)
SAP 2 FAL user specific Service Access Point identifier
Response code 2 bits 7 — 0 = error fields
bit 8 = pr|or|ty (0= Warnlng 1= Major error)
bits—+4+—0—=—-errortocation{setby-BtS uw.)

bits 15 — 12 = FAL user specific field

Table 27 — Command codes

&

Code Command < \ \
0 undefined ( \
1 Parameter block 1 \
2 Parameter block 2 ( m \ >
3 System information @}\mo)n/
4 Memor(acéxss @o\r\ma@on a(‘\quiéﬂ\ﬁzzn M
5-7 reserved \ \/
8 Run

(~
se. \_\ X

fren S

Li ~—_"

Sherdie >

res&\ed

M}M\mte
d

which are beyond the scope of this specification

D
3 \/ pecial command reserved for compliance with the
\ semiconductor manufacturing industry the specifics of

reserved

open area for FAL user definition

5.13.2 Acyclic command parameter encoding

5.13.2.1 Parameter block 1

The encoding of the request parameter field for this command is specified in Figure 1.
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+0

+2

+4

+6

+8

+A

Parameter
number

Number of
connected
modules

Number of
intelligent device
modules

Standby
master station
specification

L
H
L
H
L
H
L
H

Reserved L
H

Station information
of the first station

—44 —

| Station

information

- ‘ ‘Station type‘

61158-6-18 © IEC:2007(E)

76 43 2

0
Station
‘ information

0: Empty

‘ Q- RIQ

5.13.2.

The e

+88

+8B

+30B

Station information

1: 1 station occupied
2: 2 stations occupied
3: 3 stations occupied
4: 4 stations occupied
Mode code setup j

0: Disable

1: Enable
Parameter setup informatio
0: Disable

1: Enable

7 65 43 2 10

1:RD
2:1D,L
3: Not defined

of the 64th station Total number of
Total number of connected modules
connected modules

+0 A1
Slave station +1|A2
information of +2|Reserved N
the first module +3

+4/ Vendor ¢

+5| H

+6| Model co

+7)

+8

N 9| Version \
N

Slave station
information o
the atio

ncoding of the request parameter field for this command is specified in Figure 2.
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+0 Vendor code L |
H [Details]
Parameter +2| Parameter
setting number
information
4 Number of

connected modules

+6| Retry count

+8| Number of automatic L |
return stations

I r—I\l— I | x|

291l DL HY 4 ' 1
32 -Bufferinfermationt SGrndbT masior
setting flag H stationy =
+34 Parameter specification A
information :
+35 Invalid dat E
Reserved clear speci

T 4T

Opera on specification
n ay error
peCI catlo

o

eser ed(leed ta0)

I|r

I x|

Number of L
intelligent device H
modules

—

P

Reserved
(10 octets)

Reserved
station
specification

Error invalid
station
specification

A

7

Figure 2 — Parameter block 2 command parameter field

5.13.2.3 System information acquisition

The encoding of the response parameter field for this command is specified in Table 28.
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Table 28 — System information command parameter field

Octet Field Encoding
0-1 Vendor code Field specified in M2 device manager
2-5 Model code Field specified in M2 device manager
6-7 Software version Field specified in M2 device manager
8 — 23 [Supported commands 128 bit, bit-mapped field where the bit location corresponds to

a command number (0: 127). The values contained in the bit
indicates if the command is supported.

0 = not supported

1 — supbported
L

P4 Segmenting limit Specifies the maximum number of segmerts supportedfon
acyclic messaging

1:7 =range of allowable values /\ m

25| 26 |Data buffer limit Specifies the maximum length for agycl ssagi g\/
0 : 960 = range of allowable Yalues

N
5.13.2.4 Memory access information acquisition
The epcoding of the response parameter field f i is‘specified in Table 29.
Table 29 — System in ion command parameter field

O¢tet Field

S Encoding

0+ 31 List of available access co, 56 wmap d field where the bit location corresponds|to
access’co : 255). The values contained in the bit
indicates if the access code is supported.
= ported
/\ 1°=_not supported

32} 35 Device\q,aré ded value to represent the device type. Specific value ate

{\ FAL user specific and beyond the scope of this specification.

36 37 [Numbé&r of\acsess in?\/ Specifies the number memory points accessible over the
network.

5.13.2.5

The epcoding-of the_rgquest parameter field for this command is specified in Table 30.

— i i ter field
Octet Field Encoding
0-1 Run mode 0 = undefined
1 = forced run mode
2 = undefined

3 = normal run mode
4 : 65535 = reserved

2 Clear mode 0 = no not clear device

1 = clear all but locked range
2 = clear complete device

3 : 255 = reserved

3 Signal flow mode reserved (set = 0)
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5.13.2.6 Stop

—47 —

The encoding of the request parameter field for this command is specified in Table 31.

Table 31 — System information command parameter field

Octet Field Encoding
0-1 Run mode 0 = undefined
1 = forced run mode
2 = undefined
3 = normal run mode
4 : 65535 = reserved
5.13.2.7 Line test
The epcoding of the response parameter field for this command 4 1eN32.

Table 32 - Line test command pa@e&f

i&

S

Octet bit description value
0-1 15-0 Vendor code \je assign entManagement of
endo desNs FAL user specific and
/\ begyond the scope of this specification.
2 1-0 0_=\ull use

1=8
= 32 used
3 =316 used

Total number of\used\bit-
oriented data bitsNboth nd
RY combined)

(@R

ion-of used Wnted

0 = RX and RY in equal sizes
1 =RX only

2 = RY only

3 = other RX / RY mix

-4 Numberof, ot p\ié@ion slots |0 = 1 slot
1 =2 slots
\/\ 2 = 3 slots
A 3 =4 slots
\7 \6 r}sgr\kd\/ (set =0)
3 0 L user switch setting 0 = normal
1 = abnormal
SAL user output upon fault 0 = clear
\ 1 = hold
5- reserved (set = 0)
7-6 Process data support level 0 =level A
1=level B
2 =1level C
3 = reserved
4 6-0 reserved (set =0)
7 Messaging system support. 0 = not supported
Acyclic data format supports 1 = supported
messaging type commands.
5 5-0 software version 1-63
7-6 Cyclic data segmenting support |0 = does not support cyclic data
segmenting
1 = supports cyclic data segmenting
2 = reserved
3 = reserved
6-9 - Master’s test data The 4 octets of test data receive by the

Slave device form the Master during the
connection process.
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Memory read
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The encoding of the request parameter field for this command is specified in Table 33.

Table 33 — Memory read command parameter field

Octet Field Encoding
0-1 Quantity Specifies the number of attribute specifications that follow
1: 160 = range of allowable values
2 Attribute type Bit Description Values
0 Memory location with respe 0 = intexnal
to device 1=external
A\
2-1 Access type
7-3 |reserved Q \ \
3 Access code Bit /_DNp i n\ Values
0 |Bit {(nputd@dta "\ |0=Fase
/\ A 1= True
1 \Bit utpu da‘q) 0 = False
1 =True
A 2 orddata 0 = False
1 =True
Timer 0 = False
1=True
AN
\gunter 0 = False
0 1=True
W Link 0 = False
1= True
\/ 6 Status 0 = False
1 =True
7 Retain 0 = False
(\ 1= True
415 \Qd&es&\ \ Specifies the memory address
67 Nu r.of poigts 10 read for Bit type attribute
0 : 7680 = range of allowable values
for octet type attribute
0 : 960 = range of allowable values
for Word type attribute
U : 480 = range of allowable values
Blocks of 6 octets Attribute Specifications as specified in Quantity

The encoding of the response parameter field for this command is the data field specified by
the request.

5.13.2.9

Memory write

The encoding of the request parameter field for this command is specified in Table 34.
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Table 34 — Memory write command parameter field

Octet Field Encoding

0-1 Quantity Specifies the number of attribute specifications that follow

1: 160 = range of allowable values

2 Attribute type Bit Description Values
0 Memory location with respect |0 = internal
to device 1 = external
2-1 Access type 0 = bit
1 = octet
2 = word
Wuble word

7-3 reserved A

0
3 Access code and memory type Bit Description /\ \Nal%
0 Bit input data /\ “&f"ﬁi\/
< Tru

1 Bit output d 0 = Fae
f\ \ 1% True

2 Word data X *9/= False
1 =True

N
3 i \e\r) 0 = False
\ /\ 1 =True
Counter ~ 0 = False
1 =True

5 Li 0 = False
1 =True

@S
6 Stat 0 = False
\\> & 1 =True

Ms the memory address

,F%etain 0 = False
\ 1 =True
\S\p

ab5 |adards > < <

o

- 7 Number oKpoints to xead %o?Bit type attribute
: 7680 = range of allowable values

for octet type attribute
0 : 960 = range of allowable values

for Word type attribute

<\ \ 0 : 480 = range of allowable values

2o

Blocks ef 6 octets Attribute Specifications as specified in Quantity

Data to be written, encoded as specified in the request
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6 Structure of FAL protocol state machines

Interface to FAL services and protocol machines are specified in this subclause.

NOTE The state machines specified in this subclause and ARPMs defined in the following sections only define the
valid events for each. It is a local matter to handle these invalid events.

The behavior of the FAL is described by three integrated protocol machines. The three
protocol machines are: FAL Service Protocol Machine (FSPM), the Application Relationship
Protocol Machine (ARPM), and the Data-link layer Mapping Protocol Machine (DMPM). The
relationship among these protocol machines as well as primitives exchanged among them are
depicted in Figure 3

FAL Service Reg/Rsp Primitives FAL Service Ind/Cnf Primitiv

ARPM Ind/Cnf Primitives

/@\{s}@m\ DL Ind/Cnf Primitives

Data Link Layer

Figure 3 — Relationships among protocol machines and adjacent layers

The FSPM describes the service interface between the FAL-user and a particular AREP. The
FSPM is common to all the AREP classes and does not have any state changes. The FSPM is
responsible for the following activities:

a) to accept service primitives from the FAL service user and convert them into FAL
internal primitives;

b) to select an appropriate ARPM state machine based on the AREP Identifier parameter
supplied by the FAL-user and send FAL internal primitives to the selected ARPM,;

c) to accept FAL internal primitives from the ARPM and convert them into service
primitives for the FAL-user.

The ARPM describes the establishment and release of an AR and exchange of FAL-PDUs
with a remote ARPM(s). The ARPM is responsible for the following activities:
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a) to accept FAL internal primitives from the FSPM and create and send other FAL
internal primitives to either the FSPM or the DMPM, based on the AREP and primitive

b)

c)

types;

to accept FAL internal primitives from the DMPM and send them to the FSPM as a

form of FAL internal primitives;

if the primitives are for the Establish or Release service, it shall try to establish or

release the specified AR.

The DMPM describes the mapping between the FAL and the DLL. It is common to all the
AREP types and does not have any state changes. The DMPM is responsible for the following
activities:

a)

b)

7 A

The ty

8 F

8.1

The H
conve

convert APDUs into servi

8.2

The F
The d

primitive

to accept FAL internal primitives from the ARPM, prepare DLL se
send them to the DLL;

to receive DLL indication or confirmation primitives from the D& 9 m
ARPM in a form of FAL internal primitives.

P-context state machine

pe 18 FAL does not implement an AP-context s

SPM provides the interface to(the e form of service handlers
rvice requests from the FAL u
vice indications to the FAL user.

FAL service pri

SPM opern g ith ®¥ents defined by the receipt of service primlitives.

bscriptions of

5, and

to the

which
ser or
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Table 35 —- FSPM events

Primitive Description
Get Retrieves the value of the attribute identified.
Set Sets the value of the attribute identified as specified.
Error Upon receipt of an error indication from the ARPM, an analogous error

notification is delivered to the FAL user.

Connect Upon receipt of a connect service request from the FAL user, a connect
service request is delivered to the ARPM and the confirmation is returned
to the FAL user.

Discprmmect Upormreceiptofadistommectservice Tequestfrommthe FALETser =

disconnect service request is delivered to the ARPM and the confirmation
is returned to the FAL user.

Starfl scan Upon receipt of a start scan service request from th L user, astar
scan service request is delivered to the ARPM and/the\confirmatioris
returned to the FAL user.

Stop|scan Upon receipt of a connect service request fr the u r,Wcan
service request is delivered to the ARPM_ and the confiregatign is rned
to the FAL user. <GK \

M stop scan

h
thaF A
irmation is returned

Actifate standby Upon receipt of a connect service
service request is delivered to t
to the FAL user.

Verify slave configuration Upon receipt of a verify slave }r@ atign“service request from the FAL
user, a verify@\c:‘){ fguration seryice Yeg t i§ delivered to the

ARPM and the‘confirmation is retutneq to the FAL user.

Trigder transmission Upon receipt of iggertrangmissions service request from the FAL
user, a trigger transmissionxsetvice request is delivered to the ARPM and
the confirmatiok is réfu\rf\ed tothe FAL user.

Data|received Upox regeipt of a ata\@ived indication from the ARPM, a data

ceived indicationts\delivere the FAL user.
Upo i

N
Send message
sSen
(\ confirmati .
Mesgage received on regei t\s%:?essage received indication from the ARPM, a
A megssage récej indication is delivered to the FAL user.

N

9 AR prot achine (ARPM)

9.1

The ARPM m e functions and behaviors of the ARs by

a) regeiving; decodihg and processing service primitives from the FSPM,

preparing, encoding and delivering service primitives to the DMPM,

)
)
c) receiving, decoding and processing service primitives from the DMPM,
) preparing, encoding and delivering service primitives to the FSPM,

)

monitoring critical functions of the ARs including timeout times and other fault conditions,
f) delivering event notifications to the APCSM.
There are three types of AR: M1 Master, M2 Master and Slave.

9.2 M1 master ARPM
9.2.1 Overview

The M1 Master ARPM manages the behavioral states, transitions and interactions of an M1
Master AR. As shown in Figure 4, there are two states.


https://iecnorm.com/api/?name=c70899286f76b3cdccca8202643623ca

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	1.1 General
	1.2 Specifications
	1.3 Conformance

	2 Normative references
	3 Terms and definitions
	3.1 Terms and definitions from other ISO/IEC standards
	3.2 Other terms and definitions
	3.3 Abbreviations and symbols
	3.4 Additional abbreviations and symbols for decentralized periphery
	3.5 Conventions

	4 Abstract syntax
	4.1 M1 device manager PDU abstract syntax
	4.2 M2 device manager PDU abstract syntax
	4.3 S1 device manager PDU abstract syntax
	4.4 S2 device manager PDU abstract syntax
	4.5 M1 connection manager PDU abstract syntax
	4.6 M2 connection manager PDU abstract syntax
	4.7 S1 connection manager PDU abstract syntax
	4.8 S2 connection manager PDU abstract syntax
	4.9 M1 cyclic transmission PDU abstract syntax 
	4.10 M2 cyclic transmission PDU abstract syntax 
	4.11 S1 cyclic transmission PDU abstract syntax 
	4.12 S2 cyclic transmission PDU abstract syntax 

	5 Transfer syntax
	5.1 M1 device manager PDU encoding
	5.2 M2 device manager PDU encoding
	5.3 S1 device manager PDU encoding
	5.4 S2 device manager PDU encoding
	5.5 M1 connection manager PDU encoding
	5.6 M2 connection manager PDU encoding
	5.7 S1 connection manager PDU encoding
	5.8 S2 connection manager PDU encoding
	5.9 M1 cyclic transmission PDU encoding 
	5.10 M2 cyclic transmission PDU encoding 
	5.11 S1 cyclic transmission PDU encoding 
	5.12 S2 cyclic transmission PDU encoding 
	5.13 Acyclic transmission PDU encoding

	6 Structure of FAL protocol state machines
	7 AP-context state machine
	8 FAL service protocol machine (FSPM)
	8.1 Overview
	8.2 FAL service primitives

	9 AR protocol machine (ARPM)
	9.1 Overview
	9.2 M1 master ARPM
	9.3 M2 master ARPM
	9.4 Slave ARPM

	10 DLL mapping protocol machine (DMPM)
	10.1 Overview
	10.2 Primitives received from the ARPM
	10.3 Indications received from the DL

	Bibliography
	Figure 1 – Parameter block 1 command parameter field
	Figure 2 – Parameter block 2 command parameter field
	Figure 3 – Relationships among protocol machines and adjacent layers
	Figure 4 – ARPM M1 master AR state diagram
	Figure 5 – ARPM M2 master AR state diagram
	Figure 6 – ARPM slave AR state diagram
	Tables
	Table 1 – M1 device manager attribute format
	Table 2 – M2 device manager attribute format
	Table 3 – S1 device manager attribute format
	Table 4 – S2 device manager attribute format
	Table 5 – M1 connection manager attribute format
	Table 6 – M2 connection manager attribute format
	Table 7 – S1 connection manager attribute format
	Table 8 – S2 connection manager attribute format
	Table 9 – M1 cyclic transmission attribute format
	Table 10 – M2 cyclic transmission attribute format
	Table 11 – S1 cyclic transmission attribute format
	Table 12 – S2 cyclic transmission attribute format
	Table 13 – M1 device manager attribute encoding
	Table 14 – M2 device manager attribute encoding
	Table 15 – S1 device manager attribute encoding
	Table 16 – S2 device manager attribute encoding
	Table 17 – M1 connection manager attribute encoding
	Table 18 – M2 connection manager attribute encoding
	Table 19 – S1 connection manager attribute encoding
	Table 20 – S2 connection manager attribute encoding
	Table 21 – M1 cyclic transmission attribute encoding
	Table 22 – M2 cyclic transmission attribute encoding
	Table 23 – S1 cyclic transmission attribute encoding
	Table 24 – S2 cyclic transmission attribute encoding
	Table 25 – Acyclic transmission – message data encoding
	Table 26 – Command header format
	Table 27 – Command codes
	Table 28 – System information command parameter field
	Table 29 – System information command parameter field
	Table 30 – System information command parameter field
	Table 31 – System information command parameter field
	Table 32 – Line test command parameter field
	Table 33 – Memory read command parameter field
	Table 34 – Memory write command parameter field
	Table 35 – FSPM events
	Table 36 – M1 master state-event table 1 – events
	Table 37 – M1 master state-event table 2 – receipt of FSPM service primitives
	Table 38 – M1 master state-event table 3 – receipt of DMPM service primitives
	Table 39 – M2 master state-event table 1 – events
	Table 40 – M2 master state-event table 2 – receipt of FSPM service primitives
	Table 41 – M2 master state-event table 3 – receipt of DMPM service primitives
	Table 42 – S1 connect monitoring time
	Table 43 – S2 connect monitoring time
	Table 44 – Slave state-event table 1 – events
	Table 45 – Slave state-event table 2 – receipt of FSPM service primitives
	Table 46 – Slave state-event table 3 – receipt of DMPM service primitives
	Table 47 – ARPM to DL mapping
	Table 48 – DL to ARPM mapping


