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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-12: Data-link layer service definition —
Type 12 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the el®
this end and in addition to other activities, IEC publishes International 3
Technical Reports, Publicly Available Specifications (PAS) and Guides

standardization comprising

agreement between the two organizations.

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

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

transparently to the maxim €
between any IEC Publicati 2 e corresponding nationgl or regional publication shall be clearly indicated in
the latter.

5) IEC itself does ng pro'de any \qtte idbp oRkconfgrmity. Independent certification bodies provide conformity
assessment se «@ access fo IEC marks of conformity. IEC is not responsible for any
y/nde

services carried ou

6) All users should ensure te&st edition of this publication.
7) No liability shall ‘s s\diregtors, employees, servants or agents including individual experts and
members of jt ica ees and |IEC National Committees for any personal injury, property damage or

other dam soever, whether direct or indirect, or for costs (including legal fees) and
expense, isi of he pubMcation, use of, or reliance upon, this IEC Publication or any other IEC

indispensablefor the correct application of this publication.

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

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

International Standard IEC 61158-3-12 has been prepared by subcommittee 65C: Industrial

networks, of |EC technical committee 65: Industrial-process measurement, control and
automation.

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

The main changes with respect to the previous edition are listed below:

¢ editorial improvements. Documents
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This bilingual version published in 2011-11, corresponds to the English version published in
2010-07.

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

FDIS Report on voting
65C/604/FDIS 65C/618/RVD

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

The French version of this standard has not been voted upon.

stability date indicated on the IEC web site under "ht
the specific publication. At this date, the publication

* reconfirmed,
e withdrawn,

* replaced by a revised edition, or
¢ amended.

NOTE 2 The revision of this s

9,

tke other parts of the IEC 61158 series.

sy chr with
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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.

Throughout the set of fieldbus standards, the term “service” refers to the abstract capability
provided by one layer of the OSI Basic Reference Model to the layer immediately above. Thus,
the data-link layer service defined in this standard is a conceptual architectural service,
independent of administrative and implementation divisions.

@%
S
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 3-12: Data-link layer service definition —
Type 12 elements

1 Scope

1.1 Overview

This part of IEC 61158 provides common elements for basig
communications between devices in an automation environment. 1

take;
c) the interrelationship bereen t

o the Type 12
layers of the

e systems manag i Een Lt dary between the data-link layer and systems

layer serw
Reference gliding the development of data-link protocols for time-critical
communications: ondary objective is to provide migration paths from previously-existing
industrial communicdtions protocols.

This specification may be used as the basis for formal DL-Programming-Interfaces.
Nevertheless, it is not a formal programming interface, and any such interface will need to
address implementation issues not covered by this specification, including

a) the sizes and octet ordering of various multi-octet service parameters, and

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

This standard does not specify individual implementations or products, nor does it constrain the
implementations of data-link entities within industrial automation systems.

There is no conformance of equipment to this data-link layer service definition standard.
Instead, conformance is achieved through implementation of the correspondinb data-link
protocol that fulfills the Type 12 data-link layer services defined in this standard ocuments
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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.

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

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference
Model: Naming and addressing

ISO/IEC 8802-3, Information technology — Telecommunications and R} exchange
between systems — Local and metropolitan area networks — Specifig q — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) a *
layer specifications

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

3.1 Reference model terms'\a

This standard is based i q e concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3@m e e\foltowing terms defined therein.

3.1.1 DL-address [7498-3]
3.1.2 [7498-1]
3.1.3 [7498-1]
3.1.4 [7498-1]
3.1.5 (N)-entity [7498-1]

DL-entity (N=2)
Ph-entity (N=1)

3.1.6 (N)-layer [7498-1]
DL-layer (N=2)
Ph-layer (N=1)

3.1.7 layer-management [7498-1]

3.1.8 peer-entities [7498-1]

3.1.9 primitive name [7498-3]

3.1.10 DL-protocol [7498-1]

3.1.11 DL-protocol-data-unit [7498-1]
Documents
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3.1.12 DL-relay

3.1.13 reset

3.1.14 responding-DL-address
3.1.15 routing

3.1.16 segmenting

3.1.17 (N)-service
DL-service (N=2)
Ph-service (N=1)

3.1.18 (N)-service-access-point
DL-service-access-point (N=2)
Ph-service-access-point (N=1)

3.1.19 DL-service-data-unit

3.1.20 DL-simplex-transmission

3.1.21 DL-subsystem
3.1.22 systems-management
3.1.23 DLS-user

3.1.24 DLS-user-data

3.2 Service convention

This standard also ma
the data-link lay

3.2.1 acceptor
3.2.2 asymmetrical’s
3.2.3 confikm (pri

3.2.4 deh

3.2.5 DL-servi
primitive

3.2.6 DL-service-provider

3.2.7 DL-service-user

3.2.8 DL-user-optional-facility

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

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

3.2.11 requestor

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

3.2.13 submit (primitive)
3.2.14 symmetrical service

Full document details: IEC 61158-3-12 2010

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

[7498-1]

498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
[7498-1]
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3.3 Data-link service terms and definitions

3.31
application
function or data structure for which data is consumed or produced

3.3.2

application objects

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

3.3.3
basic slave
slave device that supports only physical addressing of data

3.34
bit

unit of information consisting of a 1 or a 0. This is the. sm un at can be
transmitted

3.3.5
client
1) object which uses the services of another (se obje¢t t@erf a task

2) initiator of a message to which a ser

3.3.6
connection

3.3.7

cyclic
events which re @

3.3.8
cyclic redundan
residual valué
array

3.3.9
data

generic term used efer to any information carried over a fieldbus

3.3.10

data consistency

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

3.3.11

device

physical entity connected to the fieldbus composed of at least one communication element (the
network element) and which may have a control element and/or a final element (transducer,
actuator, etc.)

3.3.12
distributed clocks
method to synchronize slaves and maintain a global time base

Documents
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3.3.13

DL-segment, link, local link

single DL-subnetwork in which any of the connected DLEs may communicate directly, without
any intervening DL-relaying, whenever all of those DLEs that are participating in an instance of
communication are simultaneously attentive to the DL-subnetwork during the period(s) of
attempted communication

3.3.14

error

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

3.3.15
event
instance of a change of conditions

3.3.16

fieldbus memory management unit
function that establishes one or several correspondencégs betw i addresses and
physical memory

3.3.17

fieldbus memory management unit e
single element of the fieldbus memx ¢gorrespondence between a
coherent logical address space and a co o ocation

3.3.18
frame
denigrated synonym for

3.3.19
full slave
slave device tha 0)

3.3.20
interface

3.3.21
master
device that controlsvthe data transfer on the network and initiates the media access of the
slaves by sending messages and that constitutes the interface to the control system

3.3.22

mapping
correspondence between two objects in that way that one object is part of the other object

3.3.23

medium

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

NOTE "media" is used as the plural of medium.

3.3.24
message
ordered series of octets intended to convey information Documents
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NOTE Normally used to convey information between peers at the application layer.

3.3.25

network

set of nodes connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways

3.3.26
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]

3.3.27
object
abstract representation of a particular component within a device

NOTE An object can be
a) an abstract representation of the capabilities of a device, composed ofaqy o owing-components:
1) data (information which changes with time);
2) configuration (parameters for behavior);

3) methods (things that can be done using data and configufatiof); pr

b) a collection of related data (in the form of v

3.3.28
process data

3.3.29
receiving DLS-user
DL-service user

NOTE A DL-service useg

3.3.30

3.3.31
server

object which provides/Services to another (client) object

3.3.32

service

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

3.3.33
slave
DL-entity accessing the medium only after being initiated by the preceding slave or the master

3.3.34
Sync manager
collection of control elements to coordinate access to concurrently used objects.

Documents
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3.3.35
Sync manager channel
single control elements to coordinate access to concurrently used objects.

3.3.36
switch
MAC bridge as defined in IEEE 802.1D

3.4 Symbols and abbreviations

APRD Auto-increment physical read

APRW Auto-increment physical read/write

APWR Auto-increment physical write

ARMW Auto-increment physical read / multiple write
BRD Broadcast read

BRW Broadcast read/write

BWR Broadcast write

CAN Controller area network

CoE CAN application protocol over Type 12 sgrvices
CSMA/CD Carrier sense multiple access with ¢

DC Distributed clocks

DL- Data-link layer (as a prafi
DLC DL-connection
DLCEP DL-connection-end-point

DLE DL-entj active in

of the

data-link layer)

DLL

DLPCI

DLPDU

DLM

DLME he local active instance of DL-management)
DLMS

DLS

DLSAP

DLSDU

E2PROM Electrically erasable programmable read only memory
EoE Ethernet tunneled over Type 12 services

ESC Type 12 slave controller

FCS Frame check sequence

FIFO First-in first-out (queuing method)

FMMU Fieldbus memory management unit

FoE File access with Type 12 services

FPRD Configured address physical read

FPRW Configured address physical read/write

FPWR Configured address physical write

FRMW Configured address physical read/multiple write
HDR Header

ID Identifier
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IP Internet protocol

LAN Local area network

LRD Logical memory read

LRW Logical memory read/write

LWR Logical memory write

MAC Medium access control

MDI Media-dependent interface (specified in ISO/IEC 8802-3)
MDX Mailbox data exchange

Mil Media-independent interface (specified in ISO/IEC 8802-3)
PDI Physical device interface (a set of elements that allows access to D wjces from the
PDO Process data object

Ph- Physical layer (as a prefix)

PhE Ph-entity (the local active instance of the physical laye
PhL Ph-layer

PHY Physical layer device (specified in ISO/IEC 880

PNV Publish network variable

osli Open systems interconnection

QoS Quality of service

RAM Random access memg

Rx Receive

SDO Service data object

Sll

SyncM

TCP

Tx

UDP

WKC

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

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

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

— the request primitive’s input parameters;

— the indication primitive’s output parameters;

— the response primitive’s input parameters; and

— the confirm primitive’s output parameters.
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NOTE The request, indication, response and confirm primitives are also known as requestor.submit,
acceptor.deliver, acceptor.submit, and requestor.deliver primitives, respectively (see ISO/IEC 10731).

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

M parameter is mandatory for the primitive.

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

C parameter is conditional upon other parameters or upon ttre.environment of

the DLS-user.

(blank) parameter is never present.

Some entries are further qualified by items in brackets. These 8 pa ter-specific
constraint:

(=) indicates that the parameter is semantica anty parameter in the

In the diagrams which illustrate these i S inés indicate cause-and-effect or
time-sequence relationships, i dicate that events are roughly
contemporaneous.

large number of Type 12 slave devices. These process the incoming Ethernet frames while
they are in transit within the device, reading data from the Ethernet frame and/or inserting their
own data into the frame before transferring the frame to the next slave device. The last slave
device within the segment sends the fully processed Ethernet frame back in the reverse
direction through the chain of devices, returning the collected information through the first
slave device to the master, which receives it as an Ethernet response frame.

This procedure utilizes the full duplex capability of Ethernet: both communication directions are
operated independently with reading and writing by the slaves on the outbound path and only
transmission-to-reception timing measurements on the inbound path as the Ethernet frame
retraverses each intermediate slave device.

Full-duplex communication between a master device and a Type 12 segment consisting of one
or several slave devices may be established without using a switch.
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4.2 Topology

The topology of a communication system is one of the crucial factors for the successful
application in automation. The topology has significant influence on the cabling effort,
diagnostic features, redundancy options and hot-plug-and-play features.

The star topology commonly used for Ethernet can lead to increased cabling effort and
infrastructure cost. Particularly for automation applications, a line or tree topology often is
preferable.

The slave node arrangement represents an open-loop bus. At the open end, the master device
sends frames, either directly or via Ethernet switches; it receives them at the other end after
they have been processed by each intervening device. Each Ethernet framg elayed from the
first node to the next one, and thence to each other node in series. TheNg

. . If there is no port
n+1 the Ethernet frame is forwarded to\p . ice he port is closed by
the master, a request to send to that por & as ifthe same data are received by
this port (i.e. loop is closed).

The Ethernet fr is
less than 64 oct

de” However, for e.g. a 2-channel digital input node with just
gd of a single Type 12 DLPDU can still be excessive.

address, instead of\&ddressing a particular node, the nodes insert the data at or extract the
data from their appropriate place(s) within the process data, as noted in Figure 1.

&
5

o o o o o o [ [

—
A 4 A A l YYVYYVYY l 1 A 4

Process data WKC| FCS

Frame | Type12

Ethernet HDR| HDR HDR

Figure 1 — Mapping of logical data in an Ethernet frame
consisting of a single Type 12 DLPDU Documents
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Each node that detects an address match with the process image inserts its data, so that many
nodes can be addressed simultaneously with a single Type 12 DLPDU. The master can
assemble a completely sorted logical process image via a single Type 12 DLPDU, independent
of the physical wiring order of the slave devices.

Additional mapping is no longer required in the master, so that the process data can be
transferred directly to one or more different control tasks. Each task can create its own process
image and exchange it within its own timeframe. The physical order of the nodes is completely
arbitrary and is only relevant during the first initialization phase.

The logical address space is 2% octets (=4 GB). Thus a Type 12 fieldbus can be considered to
be a serial backplane for automation systems that enables connection to distributed process
data for both large and very small automation devices. Using a standard Ethetnet controller

automation devices so that they can be accessed with high bandwi i ay and a
near-optimum effective usable data rate. At the same time, devices
can be connected as well, thus preserving existing technologies an

equence (FCS) to
javes may modify the

e DLPDU. Slaves which are merely
rom it or inserting information within it,

Process data, on the other hand, is typically transferred cyclically with different cycle times.
The timing requirements are most stringent for process data communication. This international
standard supports a variety of services and protocols to meet these differing requirements.

4.6 Node reference model
4.6.1 Mapping onto OSI Basic Reference Model

Type 12 services are described using the principles, methodology and model of
ISO/IEC 7498-1 (OSI). The OSI model provides a layered approach to communications
standards, whereby the layers can be developed and modified independently. The Type 12
specification defines functionality from top to bottom of a full OSI communications stack.
Functions of the intermediate OSI layers, layers 3—-6, are consolidated into either the Type 12
data-link layer or the DL-user of the Type 12 data-link layer. The Type 12 data-link reference
model is shown in Figure 2.
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The data-link o compute, compare and generate the frame-check sequence
and provie somm g extracting data from and/or including data into the Ethernet
frame. { i X anding on the data-link layer parameters which are stored at pre-
defined me The data is made available to the DL-user in physical memory,

either in a maithox coxfiguration or within the process data section.

4.7 Operation overview
471 Relation to ISO/IEC 8802-3

This part specifies data-link layer services in addition to those specified in ISO/IEC 8802-3.

4.7.2 Type 12 modes
4.7.21 Open mode

In the open mode, one or several Type 12 segments may be connected to a standard switching
device as shown in Figure 3. The first slave device within a Type 12 segment then has an
ISO/IEC 8802-3 MAC address representing the entire segment. This segment address slave
device replace destination address field with the source address field and source address field
with its own MAC address within the Ethernet frame if the frame follows the coding rules of
Type 12. If this type of frame is transported via UDP, this device will handle the source and
destination IP addresses in the same way as the MAC addresses and the UDP Boments
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destination port numbers in order to ensure that the response frame fully satisfies UDP/IP
protocol standards. Additionally this device protects the slaves within the segment against
unauthorized access by master devices or generic Ethernet devices.

....................................................................

Type12 segment = Ethernet device

L Y] |

' 1
' 1
i i
' 1
i| Segment :
i
Mas_ter Swi E a:li:;zss Slave Slave Slave Slave Slave E
device witch 1 devi device device device device device | |
oooooooo| | deviee !
| |
H i
' 1
i

Generic
Ethernet device

Type12 segment = Ethernet device /\

i E
i
E Segment E
E address Slave Slave Slave ve Slave \\
I slave . . . ) !
I . device device device \ evici !
1| device '
i
' i

Master
device

] Basic
slave device

4.7.2.2 Direct mode

In the direct mode, one Type 12 segment
controlling or master dewice™as gho '

frames are not checker.\
Méta) \ ve Slave }hve Slave Slave Slave Slave Slave
i e

Deye\ \%w vice | | Device| |Device| |Device| |Device| |Device

/\\l\ I\\\LI/ | | | | | | | | | | |

Figure 4 — Type 12 segment in direct mode

BONNBCIE
- . bhe MAC address fields of the Ethernet

4.7.3 Logica ogy

In logical terms, the slave arrangement within a Type 12 segment represents a bus connected
as an open full-duplex loop. At the input end of the open loop, the master device inserts
Ethernet frames, either directly or via standard Ethernet switches, and receives them at the
output end of the open loop after they have been processed by all slave devices. All frames are
relayed from the first slave device to the next one. The last slave device returns the frame back
through all the other slave devices to the master. The result is an open logical loop realized by
consecutive segments of full-duplex physical line.

Received Ethernet frames are processed octet by octet "on the fly" by the slave devices
according to their physical sequence within the open loop structure. In this case, each slave
device recognizes relevant commands and executes them accordingly while the frames
(delayed by a constant time, typically below 1 ys) are forwarded to the next device in the open
loop. Data extraction and insertion are performed by the data-link layer as the Ethernet frame
transits the slave device, in a manner that is independent of the response times of any
microprocessors within (or connected to) the slave device.
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Full-duplex physical branches are possible in the Type 12 segment at any location, since a
branch does not break the logical loop. Branches can be used to build a flexible tree structure,
thus permitting very simple wiring.

4.8 Addressing
4.8.1 Addressing overview

Different addressing modes are supported for slaves, as noted in Figure 5. The header within
the Type 12 DLPDU contains a 32-bit address, which is used for physical node addressing or

logical addressing.
Addressing <\(
AN (\]\

Segment addressing Device addressing Logical %ressing

[
[ A/\
Position addressing NW\
/

ov@iew I

Figure 5 —

4.8.2 Segment addressing

MAC addresses according to ISO/IEC & egment addressing.

4.8.3 Device addressin
4.8.3.1 Structure of dev

With this addre :
slave device addresg : i ical address within the slave device, thus leading to 216

This modg i suitablefor” transferring parameter data. There are two different device
addressing 1 isms as follows:

e node addressing
4.8.3.2 Position addressing

Position addressing is used to address each slave device via its physical position within the
segment. Each slave device increments the 16-bit address field as the DLPDU transits the
slave device; that device which receives a DLPDU with an address field of value 0 is the one
being addressed. Due to the mechanism employed to update this address while transiting the
node, the slave device address in position addressing is referred to as an auto-increment
address.

EXAMPLE If the 10th slave device in the segment is to be addressed, the master device sends a DLPDU with
position addressing with a start device address value of -9, which is incremented by one by each device which the
DLPDU transits.

In practice, position addressing is used during a start-up phase, during which the master assigns configured node
addresses to the slaves, after which they can be addressed irrespective of their physical position in the segment via
use of those node addresses.
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This topology-based addressing mechanism has the advantage that no slave node addresses
need to be set manually at the slaves.

4.8.3.3 Node addressing
With node addressing, the slaves are addressed via configured node addresses assigned by
the master during the data-link start-up phase. This ensures that, even if the segment topology

is changed or devices are added or removed, the slave devices can still be addressed via the
same configured address.

The slave device address in node addressing is referred to as configured station address.

4.8.4 Logical addressing

For logical addressing within a segment the entire 32-bit address field
is used as a single unstructured address. With logical addressing,
individually, but instead a section of the segment-wide 4 GB

process data.

4.8.5 FMMU introduction

Fieldbus memory management units (FMMU) h
memory addresses to logicgl segment- ide@ﬁae
~

AN

Q Phygical memory

AN Y
Nl

M|
SZ\

’ Logical address space ‘

Figure 6 — Fieldbus memory management unit overview

Configuration of the FMMU entities is performed by the master device and transferred to the
slave devices during the data-link start-up phase. For each FMMU entity, the following items
are configured: a logical, bit-oriented start address, a physical memory start address, a bit
length, and a type that specifies the direction of the mapping (input or output). Any data within
the memory of a slave device can thus be mapped bit-wise to any logical address.

When a Type 12 DLPDU with logical addressing is received, the slave device checks whether
one of its FMMU entities shows an address match. If appropriate, it inserts data at the
associated position of the data field into the DLPDU (input type) or extracts data from the
associated position of the DLPDU (output type). DLPDUs can therefore be assembled flexibly
and optimized to the requirements of the control application.
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4.8.6 Sync Manager introduction

The Sync Manager (SyncM) controls the access to the DLS-user memory. Each SyncM channel
defines a consistent area of the DLS-user memory.

4.9 Slave classification
49.1.1 Full slave

There is a differentiation between full slaves, which support all addressing modes, and basic
slaves, which support only a subset of the addressing modes. Master devices may support the
basic slave functionality to allow for direct communication with another master device. Slave
devices should support the full slave functionality.

A full slave supports

e |ogical addressing;
e position addressing; and

e node addressing.

Thus full slave devices need both an FMMU and addrg unctionality.

Full slaves may support segment addregsing. F e part segment addressing are

4.9.1.2 Basic slave

4.10 Structure

The attributes are 1 cal memory of a slave, which can be read or written from
the master. The p emry con iSts of registers and DL-user memory. The register area
contains informa management and device identification in the DLL. The
use of the DI~ G . Figure 7 shows the outline of the
interactions b icati
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DL-user
Event Event
Read local Write local Read local Write local Event
A A 'y
2 v4 7 8l 10
Register DL-user memory
A A
SyncM SyncM
DLL (Slave controller) <\/
1] 3 s 6 RN
Write Read Write ?L_\ Read

Figure 7 -

A DL write service to the register area
event indication primitive to the DL-U
DL-user to get the written value (2).
register area W|thout inforpm

The DL-user will set
possible (4). A
informing the DL

The DL-user me

A DL write
the DL-user, folqQwed
values (7).

by a read local request primitive from the DL-user to get the written

The DL-user will write the DL-user memory area with a write local request primitive (8). The
DL-user memory area will be read by the master with a DL read service (9) which will issue an
event indication primitive to the DL-user (10) to indicate that the DL-user memory area has
been read and can be written by the DL-user again.

A slave responds to all read and write requests, and may respond to combined read/write
requests.

5 Communication services

5.1 Overview

Services are described from the point of view of the master. The execution of the service within

the slave is described in Clause 6. Documents
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The data-link layer specifies services for reading, writing and exchanging (reading followed
immediately by overwriting) data from physical memory within the slaves.

NOTE For simplification the expression "reads memory" is used instead of "reads data from physical memory".
Equivalently the expression "writes memory" is used instead of "writes data to physical memory".

With the read service a master reads registers or DL-user memory from one or many slaves.

The basic service procedure of all variants of read service is the same except for broadcast
read. The addressed unit will copy the data in the data parameter. With broadcast service, the
slave will execute a bitwise-OR operation of the parameter data with the memory or register
data.

If there is only one slave connected to a master, the service procedure js| exec
to the client server model. If several slaves are connected (always in sgri
the service procedure is handled in such a way that the output of one S asMhe input
to the next slave.

ted according

The service procedures are similar to the procedures defin forwarding
and processing are combined. As Type 12 uses confirmé&d se nstead of unconfirmed
services as specified in IEEE 802.1D, the flow of inf epvice primitives is

adapted to this situation. The master initiates a requgst servige ives a corresponding
confirmation. Each slave receives an indication of the @ata it s,/while forwarding that
data after possible update to the next slave. Fig.}/uf‘e>

N\ /

Master Slave 1 lave Slave n
XXX. nf XXX. req XX. req XXX. req XXX. req

AN

Q igur low of\Type 12 service primitives

5.2 Read servige

5.2.1
With the aster reads data from the memory of one or many slaves.
5.2.2 cal read (APRD)

With the APRD serwice, a master reads data from memory or register of one slave selected by
the physical ordering of the slave in the segment. Table 1 shows the service primitives and
parameter of the APRD service.

Table 1 — Auto-increment physical read (APRD)

DL-AUTOINCREMENT-PHYSICALREAD Request Confirm
Parameter name input output
Ordinal device number M M
Device data area M
DLS-user data U U
Working counter M M

NOTE The method by which a confirm primitive is correlated with its
corresponding preceding request primitive is a local matter. See 1.2.
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Parameter description

Ordinal device number

This parameter specifies the ordinal index of the addressed device in the wired
communication chain. In the confirmation to the master the number of transited slave
devices is given.

Device data area

This parameter specifies the location in the physical memory of the slave where the
data to be read is stored.

DLS-user data

On confirm this parameter specifies the data read from the device-i
valid at the addressed slave. Otherwise the value specified by t
unchanged.

he access was
st is returned

Working counter
This parameter is incremented if the data was successful

5.2.3 Configured-address physical read (FPRD)

With the FPRD service, a master reads data from mepaory
the slave’s configured station address. Table 2 shows t
the FPRD service.

Table 2 - Configx@a{ esse physic

DL-CONFIGURED-PHXYSI ALRE\A{{ Request Confirm
Parameter nam (\ in@t output
Configureckée%c\e r}ﬁﬁﬁer\\ 3 . b}
Device F@taﬁ@a\k ) M
DLS-uspr daja \ U u

\?&ng\}ountel? M M

slave selected by
es and parameter of

eth \Q a confirm primitive is correlated with its
pon ing prece st primitive is a local matter. See 1.2.

This parameter specifies the location in the physical memory of the slave where the
data to be read is stored.

DLS-user data

On confirm this parameter specifies the data read from the device if the access was
valid at the addressed slave. Otherwise the value specified by the request is returned
unchanged.

Working counter

This parameter is incremented if the data was successfully read.
5.2.4 Broadcast read (BRD)

With the BRD service, a master reads data from a physical memory area or register, which will
be a bitwise-OR between the incoming data and the selected object at all slaves. Table 3
shows the service primitives and parameter of the BRD service.
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Table 3 — Broadcast read (BRD)

DL-BROADCAST-READ Request Confirm
Parameter name input output
Broadcast address M M
Device data area M
DLS-user data U U
Working counter M M
NOTE The method by which a confirm primitive is correlated with its
corresponding preceding request primitive is a local matter. See 1.2.

Parameter description

Broadcast address

This parameter is incremented at each slave.
Device data area

This parameter specifies the location in the physical
is stored.

DLS-user data

parameter data of the request 3
Working counter

This parameter is incremented
data.

With the LRD service| a\mast a the memory or a register of one or many

slaves selected logi ows the service primitives and parameter of the
LRD service.
— Logical read (LRD)

\ \N} DL-LOGICAL-READ Request Confirm
er name input output

Q \qchmo& address M
DLS-usex data U

Wo?k"rng/c)ounter M M

NOTE The method by which a confirm primitive is correlated with its
corresponding preceding request primitive is a local matter. See 1.2.

Parameter description
Logical memory address

This parameter specifies the start address in the logical memory where the data to be
read is located.

DLS-user data
This parameter specifies the data that was read.
Working Counter

This parameter is incremented by all slaves which detect an address match of the
requested logical memory area.

Documents

Document Sharing Hub

Full document details: IEC 61158-3-12 2010


http://avadocuments2026.com/doc/iec-61158-3-12-2010
http://avadocuments2026.com/doc/iec-61158-3-12-2010

