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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-12: Application layer protocol specification — Type 12 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sfandardi t|on comprising
all national electrotechnical committees (IEC National Committees). The objectN of to promote
international co-operation on all questions concerning standardization in the elegtri
this end and in addition to other activities, IEC publishes International Stan@ards \TechricakSpevtifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (R 3 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; i i interested
in the subject dealt with may participate in this preparatory work.

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

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

4) In order to promote international uniformit National €ommnjittees undertake to apply IEC Publications
transparently to the maximuym_extent_possjble heir national and regional publications. Any divergence
corresponding lional Or regional publication shall be clearly indicated in

between any IEC Publicatiog

the latter.

5) IEC provides no markihg\proc ndicate_its<approval and cannot be rendered responsible for any
equipment declared to be i i i ublication.

6) All users should edition of this publication

7) No liability shall attag tors,/employees, servants or agents including individual experts and
members of its tec Rmit € National Committees for any personal injury, property damage or
other damage ofCan 8 whether direct or indirect, or for costs (including legal fees) and

expenses ari
Publications

use of, or reliance upon, this IEC Publication or any other IEC

8) Attentiop~ tive references cited in this publication. Use of the referenced publications is
indispehsable fQr the Napplication of this publication.

9) Attention 1s eNpossibility that some of the elements of this IEC Publication may be the subject of
patent rights. ot be held responsible for identifying any or all such patent rights

NOTE 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 IEC 61784 series. Use of the various protocol Types in other
combinations may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-6-12 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 series cancel and replace
IEC 61158-6:2003. This edition of this part constitutes a technical addition. This part also
replaces IEC/PAS 62407, published in 2005

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

a) deletion of the former Type 6 fieldbus for lack of market relevance;
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b) addition of new types of fieldbuses;
c) partition of part 6 of the third edition into multiple parts numbered -6-2, -6-3, ...
The text of this standard is based on the following documents:

FDIS Report on voting
65C/476/FDIS 65C/487/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.

This publication has been drafted in accordance with ISO/IEC Directives, Pa

ntil the
e data

The committee has decided that the contents of this publication will rex
maintenance result date indicated on the IEC web site under http://y
related to the specific publication. At this date, the publication will.be:

ad u

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
+ amended.

NOTE The revision of this standard will be synchronized wj

The list of all the parts of the he general title Industrial
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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
variety of purposes:

e as a guide for implementors and designers;

e for use in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into the

e as a refinement to the understanding of time-critical communication

This standard is concerned, in particular, with the com

effectors and other automation devices. By using this with other standards

ppatible systems may
work together in any combination.

O
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-12: Application layer protocol specification — Type 12 elements

1 Scope

1.1 General

The fieldbus Application Layer (FAL) provides user programs with a
fieldbus communication environment. In this respect, the FAL can be
between corresponding application programs.”

This standard provides common elements for e-critical
messaging communications between appllcat|on programs in 3 onment and
material specific to Type 12 fieldbus. The term “time-criticgl L ent’the presence
of a time-window, within which one or more specified actlon q completed with
some deflned level of certalnty Fallure to complete acti ithih the time window

a) the abstract syntax defining the appli protocol data units conveyed between
communicating applicatio

b) the transfer syntax defining the ap r protocol data units conveyed between
communicating appli

c) the applicatig 3 gte efining the application service behavior visible
between con@ i icati i
d) the application ré cthines defining the communication behavior visible

This standard spesify‘the protocol 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 responses they can
send/receive is specified. This permits greater flexibility to the FAL users in standardizing such
object behavior. In addition to these services, some supporting services are also deBed in this
standard to provide access to the FAL to control certain aspects of its operation. ocuments
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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 61158-5-12.

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 subparts of IEC 61158-6.

1.3 Conformance

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

There is no conformance of equipment to the application layer sern \tion\standard.
Instead, conformance is achieved through implementation of thisCapplicati ayer ‘protocol
specification.

2 Normative references

of this document. For
dated references, only the edition cited applies. Fof undated re e§, the latest edition of

IEC 61158-3-12, Industrial communication( hetwo
Data-link layer service definait

Data-link /ayerpro:oco eCificati 12 elements
IEC 61158-5-12, Mdu : fcation networks — Fieldbus specifications — Part 5-12:

12 elements

ISO/IEC 8802-3, Information technology — Telecommunications and information exchange
between systems - Local and metropolitan area networks — Specific requirements — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) access method and Physical
Layer specifications

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

ISO/IEC 9899, Programming Languages — C.

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

IEEE 802.1D, 2004, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — |IEEE standard for local and metropgli ar
BEedfients

Document Sharing Hub

Full document details: IEC 61158-6-12 2007


http://avadocuments2026.com/doc/iec-61158-6-12-2007
http://avadocuments2026.com/doc/iec-61158-6-12-2007

- 12 —

61158-6-12 © IEC:2007(E)

networks — Common specifications — Media access control (MAC) Bridges; available at
<http://www.ieee.org>

IEEE 802.1Q, 1998, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — |IEEE standard for Local and metropolitan area
networks — Virtual bridged local area networks Bridges; available at <http://www.ieee.org>

IETF RFC 768, User Datagram Protocol; available at <http://www.ietf.org>
IETF RFC 791, Internet Protocol; available at <http://www.ietf.org>

IETF RFC 792, Internet Control Message Protocol; available at <http://wwwie

3 Terms, definitions, symbols, abbreviations and conventi

For the purposes of this document, the following terms, definitia

conventions apply.

3.1 Reference model terms and definitions

7498-3, and makes use of the following

3.1.1 correspondent (N)-entities
correspondent AL-entities (N=

3.1.2 (N)-entity

AL-entity (N=7)

3.1.3 (N)-layer
AL-layer (N=7)

3.14 Iayer-mae

3.1.5 peer-entitie
3.1.6 primitive pame
3.1.7 AL-protoco

3.1.10
3.1.11
3.1.12

routing
segmenting

(N)-service

AL-service (N=7)

3.1.13
3.1.14
3.1.15
3.1.16
3.1.17

AL-service-data-unit
AL-simplex-transmission
AL-subsystem
systems-management

AL-user-data

3.2 Service convention terms and definitions

eviations and

EC 7498-1 and ISO/IEC

[7498-1]

[7498-1]

[7498-1]

[7498-1]
[7498-1]
[7498-3]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]

[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply to
the data-link layer:

Full document details: IEC 61158-6-12 2007
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3.2.1 acceptor
3.2.2 asymmetrical service

3.2.3 confirm (primitive);
requestor.deliver (primitive)

3.2.4 deliver (primitive)

3.2.5 AL-service-primitive;
primitive

3.2.6 AL-service-provider

3.2.7 AlL-service-user

3.2.8 indication (primitive);
acceptor.deliver (primitive)

3.2.9 request (primitive);
requestor.submit (primitive)

3.2.10 requestor

3.2.11 response (primitive);
acceptor.submit (primitive)

3.2.12 submit (primitive)
3.2.13 symmetrical service

3.3 Application layer definitions

3.3.1
application
function or data structure for which dat

3.3.2
application objects

multiple object clgsse
network and witf@e

3.3.3
application p
part of a di

ation on a network, which is located on one device and

3.34
application retationship
cooperative assocrtatigh between two or more application-entity-invocations for the purpose of
exchange of information and coordination of their joint operation. This relationship is activated
either by the exchange of application-protocol-data-units or as a result of preconfiguration
activities

3.3.5
attribute
description of an externally visible characteristic or feature of an object

NOTE 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 behavior of an object.
Attributes are divided into class attributes and instance attributes.

3.3.6
basic slave
slave device that supports only physical addressing of data

Full document details: IEC 61158-6-12 2007
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3.3.7
behavior
indication of how an object responds to particular events

3.3.8

bit

unit of information consisting of a 1 or a 0. This is the smallest data unit that can be
transmitted

3.3.9

channel

representation of a single physical or logical management object of slave to control
conveyance of data

3.3.10
client
1) object which uses the services of another (server) object to p sk

2) initiator of a message to which a server reacts

3.3.11

clock synchroization
representation of a sequence of interactions to s
time master

3.3.12
communication object
component that manages apd provides

3.3.13
connection

logical binding b@en

3.3.14
consume
act of receiving

3.3.15
consume

node or sink'xe data from a provider

3.3.16
conveyance path
unidirectional flow of APDUs across an application relationship

3.3.17
cyclic
events which repeat in a regular and repetitive manner

3.3.18
data
generic term used to refer to any information carried over a fieldbus

3.3.19
data consistency
means for coherent transmission and access of the input- or output-data object between and

within client and server Documents
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3.3.20

data type

relation between values and encoding for data of that type according to the definitions of IEC
61131-3.

3.3.21
data type object
entry in the object dictionary indicating a data type

3.3.22
default gateway
device with at least two interfaces in two different IP subnets acting as router for a subnet.

3.3.23
device
physical entity connected to the fieldbus composed of at least one co
network element) and which may have a control element and/or &
actuator, etc.)

ent (the

transducer,

3.3.24

device profile
collection of device dependent information and fu
similar devices of the same device type

3.3.25
diagnosis information
all data available at the server for maintena

3.3.26

@u DOS
distributed clocks

method to synchronize Ve i lobal time base

3.3.27

error
discrepancy bet
or theoreticall

3.3.28
error class
general grouping for relatéd error definitions and corresponding error codes
3.3.29

error code

identification of a specific type of error within an error class

3.3.30
event
instance of a change of conditions

3.3.31

fieldbus memory management unit

function that establishes one or several correspondences between logical addresses and
physical memory

Documents

Document Sharing Hub

Full document details: IEC 61158-6-12 2007


http://avadocuments2026.com/doc/iec-61158-6-12-2007
http://avadocuments2026.com/doc/iec-61158-6-12-2007

- 16 - 61158-6-12 © IEC:2007(E)

3.3.32

fieldbus memory management unit entity

single element of the fieldbus memory management unit: one correspondence between a
coherent logical address space and a coherent physical memory location

3.3.33
frame
denigrated synonym for DLPDU

3.3.34
full slave
slave device that supports both physical and logical addressing of data

3.3.35
index
address of an object within an application process

3.3.36

interface
shared boundary between two functional units, defined b
characteristics, or other characteristics as appropriatg

3.3.37
little endian
data representation of multi-octet fields W

3.3.38
master

3.3.39 Q
mapping
correspondence betw at way that one object is part of the other object

3.3.40

mapping
set of v he correspondence between application objects and process data
objects

3.3.41
medium
cable, optical fibre or other means by which communication signals are transmitted between
two or more points

NOTE "media" is the plural of medium.

3.3.42
message
ordered series of octets intended to convey information

NOTE Normally used to convey information between peers at the application layer.

3.3.43

network

set of nodes connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways
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3.3.44
node
a) single DL-entity as it appears on one local link

b) end-point of a link in a network or a point at which two or more links meet [derived from IEC
61158-2]

3.3.45
object
abstract representation of a particular component within a device

NOTE An object can be

1) an abstract representation of the capabilities of a device. Objects can be composed of any or all of the following
components:

a) data (information which changes with time),

b) configuration (parameters for behavior),

c) methods (things that can be done using data and configuration);

2) a collection of related data (in the form of variables) and methods (proced q that data that

have clearly defined interface and behavior.

3.3.46

object dictionary

data structure addressed by Index and Sub-index tha
communication objects and application objects

3.3.47

process data

collection of application objects desigpiated to ke sferred cyclically or acyclically for the
purpose of measurement and control %

3.3.48

process data object

structure describef by apping v
3.3.49

producer

3.3.50
resourceé
processing~Q ) sn gapability

3.3.51
segment
collection of one real master with one or more slaves

3.3.52
server
object which provides services to another (client) object

3.3.53

service

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

3.3.54
slave
DL-entity accessing the medium only after being initiated by the preceding slave or
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3.3.55
subindex
sub-address of an object within the object dictionary

3.3.56
sync manager
collection of control elements to coordinate access to concurrently used objects.

3.3.57
sync manager channel
single control elements to coordinate access to concurrently used objects.

3.3.58
switch
MAC bridge as defined in IEEE 802.1D

3.4 Common symbols and abbreviations

3.41 AL- Application layer (as a prefix)
3.4.2 ALE AL-entity (the local active insta
343 AL AL-layer

3.4.4 APDU AL-protocol-data
3.4.5 ALM
3.4.6 ALME
3.4.7 ALMS
3.4.8 ALS
3.4.9 ALSDU
3.4.10 DL
3.4.11 FIFO
3.4.12 OSI
3.4.13 PhL
3.4.14 QoS

cal acfive instance of AL-management)

3.5 Add

3.5.1 ASE Application service element

3.5.2 AR Application relationship

3.5.3 CAN Controller Area Network

3.5.4 CiA CAN in Automation

3.5.5 CoE CANopen over Type 12 services

3.5.6 CSMA/CD Carrier sense multiple access with collision detection

3.5.7 DC Distributed clocks

3.5.8 DNS Domain name system (server for name resolution in IP networks)
3.5.9 E?PROM Electrically erasable programmable read only memory

3.5.10 EoE Ethernet tunneled over Type 12 services

3.5.11 ESC Type 12 slave controller

3.5.12 FCS Frame check sequence

3.5.13 FMMU Fieldbus memory management unit Documents
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3.5.14 FoE File access with Type 12 services

3.5.15 HDR Header

3.5.16 ID Identifier

3.5.17 IETF Internet engineering rask force

3.5.18 IP Internet protocol

3.5.19 LAN Local area network

3.5.20 MAC Medium access control

3.5.21 OD Object dictionary

3.5.22 PDI Physical device internal interface (a set of e ts that allows
access to DL services from the AL)

3.5.23 PDO Process data object

3.5.24 RAM Random access memory

3.5.25 Rx Receive

3.5.26 SDO Service data object

3.5.27 sil slave information interface

3.5.28 SM Synchronization manager
3.5.29 SoE
3.5.30 SyncM
3.5.31 TCP
3.5.32 Tx
3.5.33 UDP
3.5.34 VoE
3.5.35 WKC

3.6 Conventio@

1158-312 standard. The service specification defines the
services that(are proyide Type 12 DL. The mapping of these services to ISO/IEC 8802-
3 is descyibed\in this Taterpatiorfal Standard.

3.6.2 Convention for the encoding of reserved bits and octets

The term "reserved" may be used to describe bits in octets or whole octets. All bits or octets
that are reserved should be set to zero at the sending side and shall not be tested at the
receiving side except it is explicitly stated or if the reserved bits or octets are checked by a
state machine.

The term "reserved" may also be used to indicate that certain values within the range of a
parameter are reserved for future extensions. In this case the reserved values should not be
used at the sending side and shall not be tested at the receiving side except it is explicitly
stated or if the reserved values are check by a state machine.

3.6.3 Conventions for the common codings of specific field octets

APDUs may contain specific fields that carry information in a primitive and condensed way.
These fields shall be coded in the order according to Figure 1.
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msb Isb

Octet 7 6 5 4 3 2 Bit Identification

Bit 0
Bit 1
Bit 2

Bit 3

Bit 4

Bit 5

Bit 6

Bit 7

Figure 1 — Common structure of specific field

above. Alias names may be used for each bit or group
reserved. The grouping of individual bits shall be in asee
for a group of bits may be represented as binary, dg
shall only be valid for the grouped bits and can onl

Bit 0: reserved.
Bit 1-3: Reason_Code The decimg| value 2 for t
Bit 4-7: shall always set to one:
The octet that is constructe
(msb) Bit 7 =1,

Bit6 =1, Q
Bit 5 =1,

Bit4 =1,
Bit 3 =0,
Bit2=1,

Bit 1 =0,
(Isb) Bit 0 =

This bit combinatio \ octet value representation of 0xf4.

3.6.4 Abstract syntax conventions

The AL syntax elements related to PDU structure are described as shown in the example of
Table 1.

Frame part denotes the element that will be replaced by this reproduction.
Data field is the name of the elements.
Data Type denotes the type of the terminal symbol.

Value/Description contains the constant value or the meaning of the parameter.

Documents

Document Sharing Hub

Full document details: IEC 61158-6-12 2007


http://avadocuments2026.com/doc/iec-61158-6-12-2007
http://avadocuments2026.com/doc/iec-61158-6-12-2007

61158-6-12 © IEC:2007(E) -21-

Table 1 — PDU element description example

Frame part Data Field Data Type Value/Description
CANopen Header Number Unsigned9 0x00
Reserved Unsigned3 0x00
Service Unsigned4 0x02: SDO Request
SDO Size Indicator Unsigned1 0x00: size of Data (1..4) unspecified
0x01: size of Data in Data Set Size specified
Transfer Type Unsigned1 0x01: Expedited transfer
Data Set Size Unsigned2 0x00: 4 Octet Data

0x01: 3 Octet Data

0x02: 2 Octet Data

0x03: 1 Octet Data(\
Complete Unsigned1 0x00

Access

Command Unsigned3 0x01: InftiateNQownl };equ t
Specifier

e notations (ISO/IEC 9899) as
r@ned har and unsigned short.

The |nformat|onal attribute types are descnbed

typedef struct

Unsigneds8
Unsigned8
Unsignedlé
Unsignedg8
Uns:.gned

The attributes
SubindeXxdest
Description denotes a hame string for this attribute.

Data Type denotes the type of this element.

M/O/C indicates whether the attribute is mandatory (M), optional (O) or depends upon setting
of other attributes (C).

Access type shows the access right to this element. R means read access right, W means
write access right. It can be extended showing the AL state where the access right applies.

PDO Mapping denotes the possibility to map this attribute to TxPDO or RxPDO or to indicate
that this parameter is not mappable.

Value contains the constant value and/or the meaning of the parameter.
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Table 2 — Example attribute description

Sub- Description Data type M/O/C Access PDO Value
Index Mapping
0 Number of entries UNSIGNEDS8 M R No 4
1 Vendor ID UNSIGNED32 M R No Assigned uniquely by ETG
2 Product Code UNSIGNED32 M R No Assigned uniquely by
Vendor
3 Revision Number UNSIGNED32 M R No Assigned uniquely by
Vendor
Bit 0-15: Minor Revision
the device
r Revision
vice

3.6.5 State machine conventions

The protocol sequences are described by means of State

re shown as arrows.
names in the textual

The third row contains,an i i by Conditions starting with a “/” as first line
i arting with a “=>" as first line character.

The last row con<§
If the event occurs 4 e iti are fulfilled the transition fires, i.e. the actions are
executed and the p® i

Table 3 — State machine description elements

Full document details: IEC 61158-6-12 2007
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Table 4 — Description of state machine elements

Description element Meaning
Current state Name of the given states.
Next state
# Name or number of the state transition.
Event Name or description of the event.
/Condition Boolean expression. The preceding “\” is not part of the condition.
=> Action List of assignments and service or function invocations. The preceding “=>" is not part
of the action.

The conventions used in the state machines are shown in Table 5.
Table 5 — Conventions used in state meohin\s
Convention Meaning/\ \\ \

= Value of an item on the left is replaced by value ite on\tke ri Witem on the right is
a parameter, it comes from the primitive shown’as an input nt.

axx A parameter name if a is a letter. \)
Example: G
Identifier = reason
means value of a 'reas p eter is assigne a parameter called 'ldentifier.’

ara
Indicates fixed visible string. Q \>

Example:

Identifi
m | "ab@e\ssig ed parameter named 'ldentifier.’

a
nnn if All elements are digits, th 'te\ﬁs\rc.e))}esents a numerical constant shown in decimal
repre pt\ jon.

Oxnn if all ments ni\are di \Nq,e/item represents a numerical constant shown in hexadecimal
Erfeig

re atiom

N&g{ca}%o itio& Mte an item on the left is equal to an item on the right.

A

A IN ckqdit}}n\t}?indicate an item on the left is less than the item on the right.

> < \\IMCW ition to indicate an item on the left is greater than the item on the right.
1= A\}ogi&kl Mtion to indicate an item on the left is not equal to an item on the right.

&8 Logical AND"

I Logical "OR"

! Logical "NOT"

+-*] Arithmetic operators

; Separator of expressions

Readers are strongly recommended to refer to the subclauses for the attribute definitions, the
local functions and the FDL-PDU definitions to understand protocol machines. It is assumed
that readers have sufficient knowledge of these definitions and they are used without further
explanations.

Further constructs as defined in C language notation (ISO/IEC 9899) can be used to describe
conditions and actions.
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4 Application layer protocol specification

41 Operating principle

Type 12 is a Real Time Ethernet technology that aims to maximize the utilization of the full
duplex Ethernet bandwidth. Medium access control employs the master/slave principle, where
the master node (typically the control system) sends the Ethernet frames to the slave nodes,
which extract data from and insert data into these frames.

From an Ethernet point of view, a Type 12 segment is a single Ethernet device, which receives
and sends standard ISO/IEC 8802-3 Ethernet frames. However, this Ethernet device is not
limited to a single Ethernet controller with a downstream microprocessor, but may consist of a
large number of slave devices. These process the incoming frames dirg d extract the
relevant user data or insert data and transfer the frame to the next slav e last slave

r hand; i pical nsfexred cyclically with different cycle times.
The timing requirements are mosgt stringe

|

4.21 gnce model

Type 12 is descri ing inciples, methodology and model of ISO/IEC 7498 Information
processing ] ystems Interconnection — Basic Reference Model (OSl). The
OSI mode i ered\dpproach to communications standards, whereby the layers can
be devefoped-and Rredified independently. The Type 12 specification defines functionality from
top to bottom_ofa 51 stack, and some functions for the users of the stack. Functions of

e ayers, layers 3 — 6, are consolidated into either the Type 12 Data Link
layer or the Type “+27Application layer. Likewise, features common to users of the Fieldbus
Application Layer may be provided by the Type 12 Application layer to simplify user operation,
as noted in Figure 3.
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FTP, ... Application
i CANopen over EtherCAT
i i H Object Dictionary | c
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oo over EtherCAT ! 5 2
17 17 0
©
Mailbox Process Data /X‘L(:’;"" V Sys';m @
i H
oL RNy
DL Slave aye
Info Address }\ anagement
DL Cantrol
EtherCAT Data Link Layer | DL&atis. NS

10

\Q
Physi

ysical Layer /\( O .

N\ QI

ference Model

aI support for data communications among
de

riby

Figure 3 -

4.2.2 Data Link Layer features

applications req ing
life.

The data link laye
and provide cg

3. 1he application data is made available to the application layer in
physical a mailbox configuration or within the process data section.
Additionally, sonre
the interaction bet
manager settings.

gen master and slave such as AL Control, Status and Event and Sync

4.2.3 Application Layer structure

The Application Layer consists of the following elements.

e A real time entity (mandatory)
¢ An entity that deals with TCP/UDP/IP and related protocols (optional)
e A file access utility (optional)

e A Management unit (mandatory)

The Application Layer uses the services provided by the Type 12 Data Link Layer to convey the
Application Layer service data.

Full document details: IEC 61158-6-12 2007
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5 FAL syntax description

5.1 Coding principles

Application layer uses DL objects as defined in IEC 61158-5-12.

5.2 Data types and encoding rules
5.21 General description of data types and encoding rules
The format of this data and its meaning have to be known by the producer and consumer(s) to

be able to exchange meaningful data. This specification models this by the concept of data
types.

5.2.3 Encoding of a

a) The encodin
b) The ContentsOC

Figure 4. /\

octéts

1 b\ 0 0 227 226 225 224 number of

2 [,28 NoZ2 21 520 519 18 17,16 |miliseconds
since

3 215 214 213 212 211 210 29 28
midnight

4 27 26 25 24 23 22 21 20

5 215 214 213 212 211 210 29 28 number of
days since

6 o7 26 25 o4 23 22 o1 20 01.01.84
only with
date
indication

msb
Figure 4 — Encoding of Time Of Day value
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5.2.4 Encoding of a Time Difference with and without date indication value
a) The encoding of a Time Difference with and without date indication value shall be primitive.
b) The ContentsOctets shall be equal in value to the octets in the data value, as shown in

Figure 5.
bits 7 | 6 | 5 | 4 3 | 2 | 1 | 0
octets
1 231 30 929 228 527 926 225 924
2 223 222 221 220 219 218 217 216 milliseconds
3 215 214 213
5 215 214 213
msb

For transmission a bit sequence is reo
is used for octets as specified in ISO/IEC

Octet 1 is transmitted f
as follows across the
8802-3):

b7, be, ..., bo;

— Transfer Syntax for bit sequences

Q \\ctN‘mbe\ 1. 2, k.

N\ b7 .. bo b1s .. bg bgk —1 .. bgk -8
EXAMPLE \)

Bit 9 Bit 0
10b 0001b  1100b
0x2 0x1 0xC

= 0x21C

The bit sequence b = bg .. bg = 0011 1000 01, represents an Unsigned10 with the value 0x21C and is transferred in
two octets: First 0x1C and then 0x02.
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5.2.6 Encoding of a Unsigned Integer value

Data of basic data type Unsignedn has values in the non-negative integers. The value range is
0, ..., 2-1. The data is represented as bit sequences of length n. The bit sequence

b= bO ...bn_‘]
is assigned the value

Unsignedn(b) = bp-1x2"-1+ .+ bqx21 + pgx20

The bit sequence starts on the left with the least significant byte (Octet).

NOTE: Example: The value 266 = 0x10A with data type Unsigned16 is transferred in st OXQA and then
0x01.

The Unsignedn data types are transferred as specified in T d data types as
Unsigned1 to Unsigned7 and Unsigned 9 to Unsigned15 will he ysed tod ase the next

element will start at the first free bit position as denoted in 3.6.3

Table 7 — Transfer syntax for ata(!y

octet number 1. 2. 3. /A&ﬂ\\//é / \§ 7. 8.
Unsigneds b7..bo \ \ \ ™~ )\/

Unsigned16 b7..bg |b15..bg /k

Unsigned32  |b7.bg |b1s..bg bzg.ws B3r.bod \)
“bqg

Unsigned64 b7..bg t<Q'>-58\/t>23\1>\ b\3\1~¢524\\/ 39--b32 [bg7..bgp |bss5..bgg | be3..bs56

5.2.7 Encodi

Integern(b) = bpox2M2 + .+ p1x21 + pgx20 ifby.q =0
and, performing two's complement arithmetic,
Integern(b) = - Integern(*b) - 1 if bp-1 =1

Note that the bit sequence starts on the left with the least significant bit.

Example: The value —266 = OxFEF6 with data type Integer16 is transferred in two octets, first 0xF6 and then OxFE.

The Integern data types are transferred as specified in Table 8. Integer data types as Integer1
to Integer7 and Integer9 to Integer15 will be used too. In this case the next element will start at
the first free bit position as denoted in 3.6.3.
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Table 8 — Transfer syntax for data type Integern

octet number 1. 2, 3. 4. 5. 6. 7. 8.
Integer8 b7..bg

Integer16 b7..bg |bqs..bg

Integer32 b7..bg |bqs..bg [b23..b1s |b31..b24

Integer64 b7..bg |bqs..bg [b23..b1e |b3q..b24 |b3g..b32 |[bg7..bgp [bss..bgg |be3..bse

5.2.8 Encoding of a Floating Point value
Float32 ::= OCTET STRING SIZE (4) -- IEC 60559 Single preci

Float64 ::= OCTET STRING SIZE (8) -- IEC 60559 Double pre

5.2.9 Encoding of a Visible String value

encoded in the first.unsig i ollowed by the second unsigned integer, followed by
each unsigned integer_in ‘ and\insluding the last unsigned integer as rightmost of

the Contentsoitets
5.2.11 Encoding an

etString value shall be primitive.

b) There is ng 3 ield; th is encoded implicitly.
c) The Cont ts\shalbe’a sequence of octets. The leftmost string element is encoded
in theAirs fotlowed by second octet, followed by each octet in turn up to and including

5.3 AR coding
5.3.1 AL Control Request (Indication)

The attribute types of AL Control Request are described in Figure 6.

typedef struct

unsigned State: 4;
unsigned Acknowledge: 1;
unsigned Reserved: 3;
unsigned ApplSpecific: 8;

} TALCONTROL;

Figure 6 — AL Control Request structure

The AL Control Request is mapped to a DL write service to the DL-user control register object
and R2 as specified in IEC 61158-3-12. The AL Control Request coding is specified in Table 9.
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Table 9 — AL Control Description

Parameter DL-user Data Type Value
Register

State R1 Unsigned4 1: Init

2: Pre-Operational
3: Bootstrap

4. Safe-Operational
8

: Operational

Acknowledge R1 Unsigned1 0: Parameter Change of the AL Status
Register will be unchanged

1: Parameter Change of the AL Status
Register will be reset ~
Reserved R1 Unsigned3 Shall be zero /\ \

Application Specific R2 Unsigned8

5.3.2 AL Control Response (Confirmation)

The AL Control Response is mapped to a DL read s
and register R4, R5 and R6 as specified in IEC
Response are described in Figure 7.

typedef struct

unsigned

unsigned

unsigned

unsigned

unsigned

unsigned
} TALSTAT

The AL Control Re;

Paramete -us\e{/ Data Type Value
z\ \ Reyister

State N\ W Unsigned4 1: Init

0 — AL Control Response

2: Pre-Operational
3: Bootstrap
4. Safe-Operational
8: Operational
Change R3 Unsigned1 0: State transition successful
1: State transition not successful
Reserved R3 Unsigned3
Application Specific R4 Unsigned8
Reserved R5 Unsigned16
Application Specific R6 Unsigned16 See Table 11
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Table 11 — AL Status Codes

Code Description Current state Resulting state
(or state change)
0x0000 No error Any Current state
0x0001 Unspecified error Any Any + E
0x0011 Invalid requested state change |->8§,1->0,P->0 Current state + E
O0->B,S->B,P->B
0x0012 Unknown requested state Current state + E
0x0013 Bootstrap not supported | ->B I+ E
0x0014 No valid firmware |->P /ﬁ-R
0x0015 Invalid mailbox configuration |->B AI +(E\
0x0016 Invalid mailbox configuration |-> P N\ B N
0x0017 Invalid sync manager configuration P->S,S->0 /\ C}r{ent\s@ME
0x0018 No valid inputs available O, S, P ->§\ . b\+ E
0x0019 No valid outputs 0,8 -> o\ s +>E
0x001A Synchronization error 0,8->0 ) S+E
0x001B Sync manager watchdog \S } / S+E
0x001C Invalid Sync Manager Types /\ A O>S P( é\ ) \) S+E
0x001D Invalid Output Configuration o\s, PX.S / S+E
0x001E Invalid Input Configuration /A \QS, -> 8 P+E
0X001F Invalid Watchdog\Configuratior\ Q h\ P2 S P+E
0x0020 Slave needs c@ sﬁ!{( \\) W Current state + E
0x0021 Slave needNIT N\ (N B, P, S, 0 Current state + E
0x0022 Slaveneeds PREOP, N |so S+E, 0+E
0x0023 Slave péeds SAFEOR, N o O+E
0x002D Inval'/d'é\\pu MWCWMn 0,8, P->S S+E
0x002E Invalld Inbut RMMU\Configurtion 0,8,P->S P+E
0x0030 InvalidDC SYNCH, Copfiguration 0,S S+E
0x0031 ( | alithC\Lat}Q Configuration 0,s S+E
0x0032 PLNErS; 0.s S+E
0x0033 Invatid DCAO Error 0O, S S+E
0x0034 Invalid DC Timeout Error 0, S S+E
0x0042 MBX_EOE B,P,S, 0O Current state + E
0x0043 MBX_COE B,P,S, O Current state + E
0x0044 MBX_FOE B,P,S, O Current state + E
0x0045 MBX_SOE B,P,S, 0O Current state + E
0x004F MBX_VOE B,P,S, 0O Current state + E
other codes | reserved
< 0x8000
0x8000 — Vendor specific
OxFFFF
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5.3.3 AL State Changed

The AL State Changed is mapped to a DL read service to the AL Status and AL Status Code
object. The attribute types of AL State Changed are described in Figure 8.

typedef struct

unsigned State: 4,;
unsigned Change: 1;
unsigned Reservedl: 3;
unsigned ApplSpecific: 8;
unsigned Reserved2: 16;
unsigned AlStatusCode: 16;

} TALSTATUSE;

Figure 8 — AL State Changed structure

The AL State Changed coding is specified in Table 12.

Table 12 — AL State Changed(\x

Parameter DL-user Data Type
Register

State R3 Unsigned4
Change R3 Unsigr‘(§\§
Reserved R3 Unsigngd3 \
Application Specific Rf‘r \ \(Unsig}aqx\
Reserved
AL Status Code

PDIType: 8;
un51gned StrictALControl: 1;
unsigned Reserved: 7;

} TPDICONTROL;

Figure 9 — PDI Control type description

The PDI Control coding is specified in Table 13. PDI Control will be loaded from SlI at start-up.
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Table 13 — PDI Control

Parameter DL-user Data Type Access DL Access Value/Description
Register local
PDI Type R7 Unsigned8 R R Type specific (see IEC

61158-3-12 DL
information parameter)

Strict AL Control Copy Unsigned1 R R 0x00: AL Management will
be done by an application
Controller

0x01: AL Management will
be emulated (AL status

follows directly AL
COF’&:N

The PDI Configuration coding is controller specific as shown in Tablg 1 d sat by Sl at start-
up.
Table 14 — PDI Configura@ \
Parameter DL-user Data Type Accesgs DL c s\ Value/Description
Register m cal
Application Specific R8 unsigned8 (ﬁ\\// /\R \\
N\

unsigned
unsigned

PR RPN

The Sync Configuration co is specified in Table 15. Sync Configuration will be loaded from
SlI at start-u

Table 15 — Sync Configuration

Parameter DL-user Data Type Access DL Access Value/Description
register local
Signal Conditioning R8 unsigned2 R R Controller specific
Sync0
Enable Signal Sync0 R8 unsigned1 R R 0x00: disable
0x01: enable
Enable Interrupt SyncO R8 unsigned1 R R 0x00: disable
0x01: enable
Signal Conditioning R8 unsigned2 R R Controller specific
Sync1
Enable Signal Sync1 R8 unsigned1 R R 0x00: disable
0x01: enable
Enable Interrupt Sync1 R8 unsigned1 R R 0x00: disable
0x01: enable
Documents
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5.4 Sll coding

The Slave Information Interface Area coding is specified in Table 16 and Table 17. Address
means a word address (e.g. 0 is first word, 1 is second word).

Table 16 — Slave Information Interface Area

Parameter Address Data Type Value/Description

PDI Control 0x0000 Unsigned16 Initialization value for PDI Control register (0x140-
0x141)

PDI Configuration 0x0001 Unsigned16 Initialization value for PDI Configuration register
(0x150-0x151)

SynclmpulselLen 0x0002 Unsigned16 Sync Impulse in multiples of 1

PDI Configuration2 0x0003 Unsigned16 Initialization value for PD onflg ration register R8
most significant word ( x15

Configured Station Alias 0x0004 Unsigned16 Alias Address

Reserved 0x0005 BYTE[4] Shall be zero
Checksum 0x0007 Unsigned16 low byte cortains
word 6 a

xN8+xH2+x+1

Vendor ID 0x0008 Unsigned32 CAI\(-Obj chox1 O\h% Subidex 1

Product Code 0X000A Unsigned32 @:A\\}t@é 0241\118,§§bindex 2
Revision Number 0x000C Un&gne 2 E:Aﬁ\-Obje\it OM@,\éubindex 3
Serial Number 0X000E Unsigned32 \| "SAN-Dject Dx408, Subindex 4

Execution Delay 0x0010 Unsjgned rrectionN{actor for line Delay in 100ps to be added
if this s th€ last station

Port0 Delay 0xQ01 1\( IntegeN 6 _)C regtion factor for line Delay in 100ps to be added

N if mdster is behind Port 0

Port1 Delay 0x teger16 ‘C{)rrection factor for line Delay in 100ps to be added
if master is behind Port 1

Reserved N Rbx0013\ | BYTER) Shall be zero

Bootstrap Receive 0xQ01 Mdm Receive Mailbox Offset for Bootstrap state (master to

Mailbox Offset (\ slave)

Bootstrap Recei 0x8015 Unsigned16 Receive Mailbox Size for Bootstrap state (master to
Mailbox Size slave)

Bootstrap Se * 0xQ016 Unsigned16 Send Mailbox Offset for Bootstrap state (slave to
Offset master)

Bootstrap Send |Ibox 0x0017 Unsigned16 Send Mailbox Size for Bootstrap state (slave to
Size master)

Standard Receive 0x0018 Unsigned16 Receive Mailbox Offset for Standard state (master to
Mailbox Offset slave)

Standard Receive 0x0019 Unsigned16 Receive Mailbox Size for Standard state (master to
Mailbox Size slave)

Standard Send Mailbox 0x001A Unsigned16 Send Mailbox Offset for Standard state (slave to
Offset master)

Standard Send Mailbox 0x001B Unsigned16 Send Mailbox Size for Standard state (slave to

Size master)

Mailbox Protocol 0x001C Unsigned16 Mailbox Protocols Supported as defined in Table 18
Reserved 0x001D BYTE[6] Shall be zero

Port0 Tx Delay 0x0020 Unsigned16 Correction factor for line Delay for Transmit Time
Port1 Tx Delay 0x0021 Unsigned16 Correction factor for line Delay for Transmit Time
Port2 Tx Delay 0x0022 Unsigned16 Correction factor for line Delay for Transmit Time
Port3 Tx Delay 0x0023 Unsigned16 Correction factor for line Delay for Transthlme
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Parameter Address Data Type Value/Description
Port0 Rx Delay 0x0024 Unsigned16 Correction factor for line Delay for Receive Time
Port1 Rx Delay 0x0025 Unsigned16 Correction factor for line Delay for Receive Time
Port2 Rx Delay 0x0026 Unsigned16 Correction factor for line Delay for Receive Time
Port3 Rx Delay 0x0027 Unsigned16 Correction factor for line Delay for Receive Time
Forward Port 0 to next 0x0028 Unsigned16 Correction factor between receipt on PhL on Port 0 to
Port send on PhL on next Port
Forward non-Port 0 to 0x0029 Unsigned16 Correction factor between receipt on PhL on non-Port
next Port 0 to send on PhL on next Port
Additive forward time 0x002A Unsigned16 Additive correction factor between Port and next but
closed Port one Port /N0
Reserved 0x002B BYTE[38] Shall be zero
Size 0X003E Unsigned16 | size of EZPROM in KBit/‘(\\ \
Version 0x003F Unsigned16 This Version is 1

Table 17 — Slave Information Interface k

Parameter Address Data Type / ~ V\me\Des iption
First Category Header 0x0040 Unsigned15 Pa{e\g\ )T/pe/\as d\akned\“r(Table 19

0x0040 Unsighedt [ "Vendor Sfecific )

0x0041 Uns};Qed}s\ FoIIB‘«ing B@gor}/Word Size x
First Category Data 0x0042 Category Category Data

dep nder?i-\

Second Category Ox + sigped )Cate oMype as defined in Table 19
Header X
oo)z\“ N}K | Vohdor Specific
X
<> 2x\0043< UHW Following Category Word Size
Second Category Dat 0xQ044\+ ry Category Data
2/\ x de endent

Continuation of the scheme until last category

able 18 — Mailbox Protocols Supported Types

Protocol Value Description
EoE 0x0002 Ethernet over Type 12 (tunnelling of Data Link services)
CoE 0x0004 CanOpen over Type 12(access to SDO)
FoE 0x0008 File Service over Type 12
SoE 0x0010 Servo Profile over Type 12
VoE 0x0020 Vendor specific protocol
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Table 19 — Categories Types

Protocol Value Description

NOP 00 No info
STRINGS 10 String repository for other Categories structure of this category data

see Table 20
DataTypes 20 Data Types for future use
General 30 General information structure of this category data see Table 21
FMMU 40 FMMUs to be used structure of this category data see Table 22
SyncM 41 Sync Manager Configuration structure of this category data see Table

23
TXPDO 50 TxPDO description structure of this categoryfk{ta seeNle 24
RXPDO 51 RxPDO description structure of this cate/gx\g@a‘ta %Nabﬁ\%4
DC 60 Distributed Clock for future use >
End Oxffff

Table 20 — Structure Cat %
Parameter Byte Address Data Typ;,\ Val escription
nStrings 0x0000 igneﬂ& > I\ijlé \of S}ngs
str1_len 0x0001 \nsh&e%& \ Length Stp)ng1
str_1 0x0002 E \%rinm Data
[str1 en]

str2_len 0x0002%str1_I \Mnsiéned %gth String2
str_2 0x0008+strillen h%:) )\/ String2 Data

st
strn_len < Ox&)Oz \unsi ed8 Length Stringn
str_n <}€}<\\/\WE Stringn Data

[strn_len]

PAD_Byte BYTE Padding if Category length is odd

<
\
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Table 21 — Structure Category General

Parameter Byte Data Type Value/Description
Addres
s
Groupldx 0x0000 Unsigned8 Group Information (Vendor specific) - Index to STRINGS
Imgldx 0x0001 Unsigned8 Image Name (Vendor specific) - Index to STRINGS
Orderldx 0x0002 Unsigned8 Device Order Number (Vendor specific) - Index to
STRINGS
Nameldx 0x0003 Unsigned8 Device Name Information (Vendor specific) - Index to
STRINGS
Physical Layer Port 0 0x0004 Unsigned2 0: E-Bus
1: 100BASE-TX
2: 100BASE-FX A\ Q\
Physical Layer Port 1 0x0004 Unsigned2 0: E-Bus \/
1: 100BASE-TX s
2: 100BASE-FX NS
Physical Layer Port 2 0x0004 Unsigned2 0: E-Bus \ \/
1: 100BASE-T
Physical Layer Port 3 | 0x0004 Unsigneﬁ
CoE Details 0x0005 Unsigned 0:
\ Enable SDO Info
\(\ it 2: Efable PDO Assign
E 3: Enable PDO Configuration
< it 4: Enable Upload at startup
/\ A Bit 5: Enable SDO complete acces
FoE Details Noe Msigne 8 | Bit 0: Enable Foe
EOE Details 0%000%_ \Unsigned8 | Bit 0: Enable EoE
SoEChannels %OBQS \}}%signedS reserved
DS402Ch&nnels. \  \|N0x0009\ | Unsigneds | reserved
SysmanClass N\ \‘Q(M Unsigned8 reserved
Flags 0x000b Unsigned8 Bit 0: Enable SafeOp
Bit 1: Enable notLRW
CurrentOnEBus 0x000c Signed16 EBus Current Consumption in mA,
negative Values means feeding in current
PAD_Byte 0x000b BYTE[18] reserved
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Table 22 — Structure Category FMMU

Parameter Byte Data Type Value/Description
Address
FMMUO 0x0000 Unsigned8 0: FMMUO not used
1: FMMUOQ used for Outputs
2: FMMUQ used for Inputs
3: FMMUQO used for SyncM Status(Read Mailbox)
FMMU1 0x0001 Unsigned8 0: FMMU1 not used
1: FMMU1 used for Outputs
2: FMMU1 used for Inputs
3: FMMU1 used for Synm Mailbox)
continued if more thﬂ\QAML\R
Y%
Table 23 — Structure Category SyncM fo e@g\eu&
AN
Parameter Byte Address Data Type Mel\KésKip)}on
Physical Start Address | 0x0000 WORD (Jyﬁgiw[}wl Start Address of
nc
Length 0x0002 WQRD X\/ / /\ \>
Control Register 0x0004 &Q\‘\é\ efine Moh"e/of peration (see Control Register
ync
Status Register 0x0005 \@n’hx{re
Activate OxOO% %mg e&\ \E\}b@/SynchM
PDI CTRL 0x0f07 | \dor't care
Ta®4§:§m\%XPDO and RXPDO for each PDO
Parameter Value/Description
PDO Index 000 \Uryz;nedm For RxPDO: 0x1600 to 17FF,
/\ For TxPDO: 0x1A00 to 1BFF
nEntry \ \Ox 002 Unsigned8 Number of Entries
SyncM \ \ \ 0x0®3 Unsigned8 Related Sync Manager
Synchronization OMM Unsigned8 Reference to DC Synch
Nameldx 0x0005 Unsigned8 Name of the Object - Index to STRINGS
Flags 0x0006 WORD for future use
Entry 1 0x0008 8 BYTES repeated for each entry as defined in Table 25
Entry nEntry nEntry*8 8 BYTES repeated for each entry as defined in Table 25
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Table 25 — Structure PDO Entry

Parameter Offset Data Type Value/Description
within
entry
structure
Entry Index 0x0000 Unsigned16 Index of the entry
Subindex 0x0002 Unsigned8 Subindex
Entry Name ldx 0x0003 Unsigned8 Name of the Entry - Index to STRINGS
Data Type 0x0004 Unsigned8 Data Type of the entry (Index in CoE Object
Dictionary)
BitLen 0x0005 Unsigned8 Data Length of the entry /\
Flags 0x0006 WORD for future use A L
5.5 Isochronous PDI coding

The attribute types of Distributed Clock sync and latch are des

typedef struct

BYTE

unsigned
unsigned
unsigned
unsigned

WORD
BYTE

unsigned
unsigned

unsigned
unsigned

BYTE
} TDCISOCHRON;

Reservedl;

CyclicOperationEnable:

pt2

Reseryed6:
Resefved7 [4] ;
atchOPosEvnt:
PatchONegEvnt:
Reserved8:
LatchlPosEvnt:
LatchlNegEvnt:
Reserved9:

siiiisz
QparatensStar

ime;

LatchOPosEdgeValue;

Reserveda[4];

LatchONegEdgeValue;

Reservedb[4] ;

LatchlPosEdgeValue;

Reservedc [4] ;

LatchlNegEdgeValue;

Reservedd[4] ;

Figure 11 — Distributed Clock sync and latch type description

The Distributed Clock sync parameter encoding is described in Table 26. The parameters are
mapped to DL DC user parameter P1 to P6. The events SYNCO and SYNC1 are mapped to the

DL events.
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Table 26 — Distributed Clock sync parameter

Parameter DC user Data Type Access Access Value/Description
parameter Type Type
Type 12 PDI
DL
Cyclic Operation P1 Unsigned1 RW R 0: disabled
Enable
1: enabled
SYNCO activate P1 Unsigned1 RW R 0: deactivated
1: SCNCO pulse
generated
SYNCH1 activate P1 Unsigned1 RwW R

(AN
b S

SYNC Pulse P2 Unsigned16 | R R < \(
Interrupt 0 Status P3 Unsigned1 R R<\ OW
k\a ive
AN

Reserved P3 Unsigned7 R q R \ >
Interrupt 1 Status P3 Unsigned1 R o : na/active

O - active

N\ A

Reserved P3 Unsigned7 KR \™ [/ R >

Cyclic Operation P4 Unsigne R \\F{ The interrupt generation

Start Time will start when the lower
R

32 bits of the system time

will reach this value (in
SYNCO Cycle Time | P5 < ’Mﬁg )Rv‘\( > Cycle time of SYNCO

ns)
SYNC1 Cycle Time | PN N pwors] RW R Cycle time of SYNC1

The Distributed (@k h data_en din\isZ:scribed in Table 27.
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