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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-11: Data-link layer protocol specification —
Type 11 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International ) ica o |cat|ons
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides “IEC

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

2) The formal decisions or agreements of IEC on technical matters & v @S possible, an international
consensus of opinion on the relevant subjects since e i vitee has representation from all
interested IEC National Committees

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

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

assessment ser
services carried ®

members of its teshnical and’|EC National Committees for any personal injury, property damage or

other damage of_ai S tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses axising o subligation, use of, or reliance upon, this IEC Publication or any other IEC
Publicat

8) Attention_is draW ative references cited in this publication. Use of the referenced publications is
indispensab orrect application of this publication.

International Standard IEC 61158-4-11 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

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

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

e Introduction has been modified to add the patents related to the loop-architecture
e Addition of loop (ring) -architecture
e More detailes:

— Subclause 4.4 is extended to cover the loop-architecture as 4.4.3.

— Subclause 4.6; structure has changed in order to include the loop-architecture, and the
data types of variables have been added: Documents
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— 4.6.1 Overview;

— 4.6.1.2 Summary of variables of existing star-architecture;

— 4.6.1.3 Summary of variables of additional loop-architecture;

— 4.6.2 Type 11 common variables, parameters, counters, timers and queues;

— 4.6.3 Star-architecture specific variables, parameters, counters, timers and queues;
— 4.6.4 Loop-architecture specific variables, parameters, counters, timers and queues.

— All variables, parameters, counters, timers and queues are rearranged in alphabetical
order.

— Subclause 5.4 is modified to cover the loop-architecture.

— Clause 6 is modified to cover the loop-architecture.

of Key out of each figure object.

— Clause 7 is changed in the structure for inclusion
architecture as follows:

— DLL management protocol is i

— DLL management protocol for st
— DLL management protocol for lgop- %e
The text of this standard s based on theXoll
_— Report on voting

Q @é@{)slhks ) 65C/619/RVD

Full information gr\tk ing\for Moval of this standard can be found in the report on

dined in 7.4.1 without change,

une added in 7.4.2.

communication_networks™— Fieldbus specifications, can be found on the IEC web site.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed;

e withdrawn;

e replaced by a revised edition, or

e amended.
NOTE The revision of this standard will be synchronized with the other parts of the IEC 61158 series.
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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 data-link protocol provides the data-link service by making use of the services available
from the physical 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 data-link
entities (DLEs) 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:

a) as a guide for implementors and designers;

)
b) for use in the testing and procurement of equipment;
c) as part of an agreement for the admittance of systems into the open\sy \ onment;
d) as a refinement to the understanding of time-critical commu

This standard is concerned, in particular, with the communjc€ati Y orking of sensors,
effectors and other automation devices. By using this s ard togetherwithy other standards
positioned within the OSI or fieldbus reference mod i
work together in any combination.

tual-property-right holders. In all
e holders of those rights permits

PCT/JP2007/55 [TO] Double ring network system, communication control method
thereof, transmission station, and communication control program of double ring network
system

JP 3,461,954 [TO] Data transmission system
IEC takes no position concerning the evidence, validity and scope of these patent rights.

The holder of these patent rights has assured the IEC that he/she is willing to negotiate
licences either free of charge or under reasonable and non-discriminatory terms and
conditions with applicants throughout the world. In this respect, the statement of the holder of
thess patent rights is registered with IEC. Information may be obtained from:

[TO]Toshiba Corporation

1-1, Shibaura 1-Chome

Minato-ku Tokyo 105-8001, Japan

Attention: Intellectual Property Rights Section. Documents
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Attention is drawn to the possibility that some of the elements of this document 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.

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.

@%
S
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-11: Data-link layer protocol specification —
Type 11 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communicat
an automation environment.

1.2 Specifications

This standard specifies

b) procedures for diving nmuricatiopns opportunities to all participating DL-entities,
sequentially and for deterministic and synchronized transfer at cyclic

c) procedurs i munication opportunities available for time-critical data

transmission_with rioritized access;

e) procedures for giving communication opportunities based on standard ISO/IEC 8802-3
medium access control, with provisions for nodes to be added or removed during normal
operation;

f) the structure of the fieldbus DLPDUs used for the transfer of data and control information
by the protocol of this standard, and their representation as physical interface data units.

1.3 Procedures
The procedures are defined in terms of

a) the interactions between peer DL-entities (DLEs) through the exchange of fieldbus
DLPDUs;

b) the interactions between a DL-service (DLS) provider and a DLS-user in the same system
through the exchange of DLS primitives;

c) the interactions between a DLS-provider and a Ph-service provider in the same system
through the exchange of Ph-service primitives. Documents
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1.4  Applicability

These procedures are applicable to instances of communication between systems which
support time-critical communications services within the data-link layer of the OSI or fieldbus
reference models, and which require the ability to interconnect in an open systems
interconnection environment.

Profiles provide a simple multi-attribute means of summarizing an implementation’s
capabilities, and thus its applicability to various time-critical communications needs.

1.5 Conformance

This standard also specifies conformance requirements for systems j
procedures. This standard does not contain tests to demonstrate ge
requirements.

ementing these
e with such

2 Normative references

IEC 61158-3-11:2007, [Industrial communicatiqn

Fieldbus specifications -

— Fieldbus specifications -
Part 6-11: Appl/catlon ayer p otoc S jcati Type 11 elements

ISO/IEC 7498-1@r { 9 —\Qpen Systems Interconnection — Basic Reference
Model: The Basic'Wlode

ISO/IEC 7498-3,\nfo dgy — Open Systems Interconnection — Basic Reference

ISO/IEG/88D -:20, Information techno/ogy — Telecommunications and information

Part 3: Carrie ense multiple access with collision detection (CSMA/CD) access method and
Physical Layer spegifications

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

3 Terms, definitions, symbols and abbreviations

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

3.1 Reference model terms and definitions

This standard is based in part on the concepts developed in ISO/IEC 7498-1 and
ISO/IEC 7498-3, and makes use of the following terms defined therein.

Documents
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3.1.1 called-DL-address [ISO/IEC 7498-3]
3.1.2 calling-DL-address [ISO/IEC 7498-3]
313 centralized multi-end-point-connection [ISO/IEC 7498-1]
314 correspondent (N)-entities [ISO/IEC 7498-1]

correspondent DL-entities (N=2)
correspondent Ph-entities (N=1)

3.1.5 demultiplexing [ISO/IEC 7498-1]
3.1.6 DL-address O/IEC 7498-3]
3.1.7 DL-address-mapping 7498-1]
3.1.8 DL-connection 498-1]
3.1.9 DL-connection-end-point [1S 7498-1]
3.1.10 DL-connection-end-point-identifier O/IEC 7498-1]

3.1.14 DL-data-source [ISO/IEC 7498-1]
3.1.15 DL-duplex-transmjssion [ISO/IEC 7498-1]

3.1.16 DL-facility [ISO/IEC 7498-1]

3.1.17 DL-local-vie [ISO/IEC 7498-3]
3.1.18 DL-na@ [ISO/IEC 7498-3]
A. [ISO/IEC 7498-1]

[ISO/IEC 7498-1]

3.1.11 DL-connection-mode transmission [ISO/IEC 7498-1]
3.1.12 DL-connectionless-mode transmissi [ISO/IEC 7498-1]
3.1.13 DL-data-sink < : [ISO/IEC 7498-1]

[ISO/IEC 7498-1]
[ISO/IEC 7498-1]

DL-protocokversion-identifier [ISO/IEC 7498-1]

3.1.24 DL-relay [ISO/IEC 7498-1]
3.1.25 DL-service-connection-identifier [ISO/IEC 7498-1]
3.1.26 DL-service-data-unit [ISO/IEC 7498-1]
3.1.27 DL-simplex-transmission [ISO/IEC 7498-1]
3.1.28 DL-subsystem [ISO/IEC 7498-1]
3.1.29 DL-user-data [ISO/IEC 7498-1]
3.1.30 flow control [ISO/IEC 7498-1]
3.1.31 layer-management [ISO/IEC 7498-1]
3.1.32 multiplexing nso/EPoeanents
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3.1.33 naming-(addressing)-authority [ISO/IEC 7498-3]
3.1.34 naming-(addressing)-domain [ISO/IEC 7498-3]
3.1.35 naming-(addressing)-subdomain [ISO/IEC 7498-3]
3.1.36 (N)-entity [ISO/IEC 7498-1]
DL-entity
Ph-entity
3.1.37 (N)-interface-data-unit [ISO/IEC 7498-1]
DL-service-data-unit (N=2)
Ph-interface-data-unit (N=1)
3.1.38 (N)-layer
DL-layer (N=2)
Ph-layer (N=1)
3.1.39 (N)-service
DL-service (N=2)
Ph-service (N=1)
3.1.40 (N)-service-access-point [ISO/IEC 7498-1]
DL-service-access-point (N=2)
Ph-service-access-poi
3.1.41 (N)-service-access-point-add [ISO/IEC 7498-1]
DL-service-access-point-
Ph-service-access-point- addres
3.1.42 peer-entities [ISO/IEC 7498-1]
3.1.43 Ph-interface-fcontiq [ISO/IEC 7498-1]
3.1.44 [ISO/IEC 7498-1]

3.1.45
3.1.46
3.1.47
3.1.48
3.1.49

Ph-inte@e-
primitive'n

DL-address

[ISO/IEC 7498-3]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-3]

3.1.50 routing [ISO/IEC 7498-1]
3.1.51 segmenting [ISO/IEC 7498-1]
3.1.52 sequencing [ISO/IEC 7498-1]
3.1.53 splitting [ISO/IEC 7498-1]
3.1.54 synonymous name [ISO/IEC 7498-3]
3.1.55 systems-management [ISO/IEC 7498-1]

3.2 Service convention terms and definitions

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

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

3.24 deliver (primitive)

3.2.5 DL-confirmed-facility

3.2.6 DL-facility

3.2.7 DL-local-view

3.2.8 DL-mandatory-facility

3.2.9 DL-non-confirmed-facility
3.2.10 DL-provider-initiated-facility

3.2.11 DL-provider-optional-facility

3.2.12 DL-service-primitive;
primitive

3.2.13 DL-service-provider

3.2.14 DL-service-user

3.2.15 DL-user-optional-facility

3.2.16

3.2.17
3.2.18

3.2.19

3.2.20

3.2.21
3.2.22 symmetrical service
3.3 Terms and definitions

3.3.1

common memory

virtual common memory over Type 11 fieldbus, which is shared by participating Type 11
fieldbus nodes and is primarily used for real-time communications by the time-critical cyclic
data service

3.3.2
data DLPDU
DLPDU that carries a DLSDU from a local DLS-user to a remote DLS-user

3.3.3
DLCEP-address
DL-address which designates either Documents

Document Sharing Hub

Full document details: IEC 61158-4-11 2010


http://avadocuments2026.com/doc/iec-61158-4-11-2010
http://avadocuments2026.com/doc/iec-61158-4-11-2010

61158-4-11 © IEC:2010(E) - 15—

a) one peer DL-connection-end-point, or

b) one multi-peer publisher DL-connection-end-point and implicitly the corresponding set of
subscriber DL-connection-end-points where each DL-connection-end-point exists within a
distinct DLSAP and is associated with a corresponding distinct DLSAP-address

3.34

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

3.3.5

DLSAP
distinctive point at which DL-services are provided by a single D
layer entity

NOTE This definition, derived from ISO/IEC 7498-1, is repeated here
distinction between DLSAPs and their DL-addresses. (See Figure 1)

DLS-user-entity DLS-user-entity

DLS-users

 N—
/ \
s - \\
N Lz
group DL- DLSAP-

addresses address

address

DL-entity j

DL-layer

Ph-layer

NOTE 1 DLSAPs and PhSAPs are depicted as ovals spanning the boundary between two adjacent layers.

NOTE 2 DL-addresses are depicted as designating small gaps (points of access) in the DLL portion of a DLSAP.
NOTE 3 A single DL-entity may have multiple DLSAP-addresses and group DL-addresses associated with a
single DLSAP.

Figure 1 — Relationships of DLSAPs, DLSAP-addresses and group DL-addresses

3.3.6

DLSAP

distinctive point at which DL-services are provided by a single DL-entity to a single higher-
layer entity

NOTE This definition, derived from ISO/IEC 7498-1, is repeated here to facilitate understanding of the critical
distinction between DLSAPs and their DL-addresses. (See Figure 1)
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3.3.7

DL(SAP)-address

either an individual DLSAP-address, designating a single DLSAP of a single DLS-user, or a
group DL-address potentially designating multiple DLSAPs, each of a single DLS-user

NOTE This terminology is chosen because ISO/IEC 7498-3 does not permit the use of the term DLSAP-address
to designate more than a single DLSAP at a single DLS-user.

3.3.8
(individual) DLSAP-address
DL-address that designates only one DLSAP within the extended link

NOTE A single DL-entity may have multiple DLSAP-addresses associated with a single DLSAP.

3.3.9

extended link
DL-subnetwork, consisting of the maximal set of links interconnect
single DL-name (DL-address) space, in which any of the cox
communicate, one with another, either directly or with the assi 3
intervening DL-relay entities

NOTE An extended link may be composed of just a single link.

3.3.10

FCS error
error that occurs when the computed frame ché
octets in a DLPDU does not match the

3.3.11
frame
denigrated synonym for D

3.3.12

group DL-address

DL-address that patenti e Si es wore than one DLSAP within the extended link. A
single DL-entity@ ) § -addresses associated with a single DLSAP. A
single DL-entity als group DL-address associated with more than one
DLSAP

3.3.13

ata

high-speead cyclic da
ans &f high-speed cyclic data transmission

data corveyed\byYne

3.3.14
high-speed cyclic-ddta transmission
highest priority of time-critical cyclic data service

3.3.15
implicit token
mechanism that governs the right to transmit

NOTE No actual token message is transmitted on the medium. Each node keeps track of the node that it believes
currently holds the right to transmit. The right to transmit is passed from node to node by keeping the node that last
transmitted. A slot time is used to allow a missing node to be skipped in the rotation.

3.3.16
low-speed cyclic data
data conveyed by means of low-speed cyclic data transmission

3.3.17
low-speed cyclic data transmission

lowest priority of time-critical cyclic data service Documents

Document Sharing Hub

Full document details: IEC 61158-4-11 2010


http://avadocuments2026.com/doc/iec-61158-4-11-2010
http://avadocuments2026.com/doc/iec-61158-4-11-2010

61158-4-11 © IEC:2010(E) -17 -

3.3.18
medium-speed cyclic data
data conveyed by means of medium-speed cyclic data transmission

3.3.19
medium-speed cyclic data transmission
second-highest priority of time-critical cyclic data service

3.3.20

multi-peer DLC
centralized multi-end-point DL-connection offering DL-duplex-transmission between a single
distinguished DLS-user known as the publisher or publishing DLS-user, and a set of peer but
undistinguished DLS-users known collectively as the subscribers or subscribing DLS-users.
The publishing DLS-user can send to the subscribing DLS-users (but not
individually), and the subscribing DLS-users can send to the publishiQs kut not to
each other)

3.3.21
multipoint connection
connection from one node to many nodes

NOTE Multipoint connections allows data transfer from a sing
nodes.

eived by many subscriber

3.3.22
node
single DL-entity as it appears on one loca

3.3.23

node DL-address
DL-address which designa
specific local link

3.3.24 Q
node-id

NOTE A permissible\alug is 7 A value 0 is specifically used for SYN node, which emits SYN frame.

y associated with a single node on a

on the local link, whose values are constrained

3.3.25
receiving Dk
DL-service~u as a recipient of DL-user-data

NOTE A DL-serviceNyser gan be concurrently both a sending and receiving DLS-user.

3.3.26
sending DLS-user
DL-service user that acts as a source of DL-user-data

3.3.27
slot-time
512-bit time of the physical signaling symbol specified in the ISO/IEC 8802-3, Clause 29

3.3.28

sporadic message data service

aperiodic message transfer which sporadically occurs upon DLS-user requesting one or more
message to transfer, and regular ISO/IEC 8802-3 Ethernet message frame is transferred by
means of this message transfer
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3.3.29
SYN node
node transmitting SYN frame

3.3.30

time-critical cyclic data service

cyclic data transfer with three levels of data transmission at the same time, of which each
data transmission level is according to the data priority and the data transmission period for
real-time delivery, and of which data transmission period and total data volume for each level
can be specified in designing phase and on application needs

3.3.31

token
right to transmit on the local link

3.4 Symbols and abbreviations

ACM Access control machine

CLM Claim frame

CMP

CTRC

COM

DT

CWwW

DT-CMP

FC

LL

PhIDU

PM Pepiodic mode (as parameter of SYN DLPDU)
PN Transmission permits node number (as parameter of SYN DLPDU)
Pri Priority field

RAS RAS frame

REC In-ring request frame

RMC Redundancy medium control

RMSEL Redundant medium selection

RN Recipient node number
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SN Source node number field

ST Slot time (as parameter of SYN DLPDU)

SYN Synchronization frame

Th High-speed transmission period (as transmission period)
Tm Medium-speed transmission period (as transmission period)
Ts Sporadic-speed transmission period (as transmission period
TI Low-speed transmission period (as transmission pg

4 Overview of the DL-protocol

4.1 General

411 Field of applica

In industrial control sjys

Actuators, Programm g
Interface devic 2qui
data and the statg” data i

communications be

and to be executgd ¢ i In most industrial automation systems such
as food, wate 3 and steel, |nclud|ng a rolling mill, the control network is
required to pro' the- | response capability for their application, as required in
ISO/TR 1 ‘ gommunications architectures.

compromised due to errors, which could be introduced to the control
does not provide a time-critical response. Therefore the following
quired for a time-critical control network:

Plant produscti
system if the
characteristics are

e deterministic response time between the control device nodes;

e ability to share process data seamlessly across the control system.

This protocol is applicable to such an industrial automation environment, in which time-critical
communications is primarily required. The term “time-critical” is used to represent the
presence of a time window, within which one or more specified actions are required to be
completed with some defined level of certainty. Failure to complete specified actions within
the time-window risks failure of the applications requesting the actions, with attendant risk to
equipment, plant and possibly human life.

4.2 Overview of the medium access control

The Type 11 fieldbus has a deterministic medium access control in order to avoid collisions
that occur when a number of the nodes send data frames simultaneously, and to provide the
opportunity of sending data to each node in a sequential order and within a pre%wments
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time period. Figure 2 shows the basic principle of medium access control of the Type 11

fieldbus.
€ High-speed transmission-period (Tsyn) >
SYN CMP1 CMP2 cMPn | |REQ SYN
High-speed DT DT DT
cyclic data 1" 2 n1
Medium-speed ?21— DT DT
cyclic data 22 n2
. DT
Sporadic 13
message data
DT
Low-speed 14
cyclic data
€ Ts1 >|€ Ts2 > Tpfac —>|

contxol

syn), the SYN frame is
itb/sequential number 1 starts
sending its data frames, and after tha me in order to indicate the
completion of its data frames transmission. Tk send out its data frames after

inclusion to the Type 11
at the time approval to joi

Each node can
transfer the tra i
the data to be heltov

Cyclic data
(see Note).

idd into High-, Medium- and Low-speed data transmission
e High-speed cyclic data frames on each occasion when it

obtains ight. The data of lower priorities, that is the Medium-speed cyclic
data, the hernet message data and the Low-speed cyclic data (see Note)
respectively, ot sent depending on the circumstances. The holding time of the

transmission right of @ach node is determined by the settings of the High-speed cyclic, the
Medium-speed cyclic, the sporadic Ethernet message and the Low-speed cyclic data
transmission periods and by the volume of transmission data for each node. After sending all
the High-speed cyclic data, the node sends the Medium-speed cyclic data. If the holding time
of the transmission right ends during sending the Medium-speed cyclic data, the transmission
of the Medium-speed cyclic data is interrupted, and the CMP frame is sent. The nth node
obtains the transmission right again during the next High-speed data transmission period,
during which time all the High-speed cyclic data and the remainder of the previous Medium-
speed cyclic data is sent. Tmac is the period for a new node sending out REQ frame to enter
the network.

NOTE Low-speed data transmission and Low-speed cyclic data are available for star-architecture.
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4.3 Service assumed from the PhL
4.3.1 General

This subclause describes the assumed Physical Service (PhS) and the constraints on use by
the Type 11 DLE. The Physical Service is assumed to provide the following service primitives
specified by ISO/IEC 8802-3, Clause 6.

4.3.2 Assumed primitives of PhS

The PhS is assumed to provide the following two categories of primitives to the Type 11
DL-protocol.

c) Transfer of Data to all other peer DLE
1) PLS_DATA request
2) PLS_DATA indication
d) Media access management by local DLE
1) PLS_CARRIER indication
2) PLS_SIGNAL indication
3) PLS_DATA_VALID indication

The interaction of the Ph& priiti i awn in Figure 3.

DL

PL@N uest

\\7> _________ PLS_DATA indication

PLS_CARRIER indication

<&

PLS_SIGNAL indication

PLS_DATA_VALID indication

<

Figure 3 — Interaction of PhS primitives to DLE

4.4 DLL architecture
4.4.1 Overview

The Type 11 fieldbus DLL is modeled as a combination of control components of Access
Control Machine (ACM), Cyclic transmission TX/RX Control (CTRC), Sporadic TX/RX Control
(STRC), Redundancy Medium Control (RMC), Serializer, Deserializer and DLL management
interface.

The Access Control Machine as the primary control component provides the function for
deterministic medium access control cooperating with the Cyclic-transmission TX/RX Control,
the Sporadic TX/RX Control and the Redundancy Medium Control for reliable and efficient
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connection-mode and connectionless data transfer services.

Specifically the Access Control Machine has the primary responsibility for

a) assuring that the local node detects and fully utilizes its assigned access time period;

b) assuring that the local node does not interfere with the transmissions of other nodes,
especially of the node transmitting the SYN frame;

c) detecting network disruption, and initiating the SYN frame transmission for restoration of
the network disruption from after prescribed time duration in which the SYN frame is not

heard;

d) assuring a new node adding to and removing from the network.

The DLL management interface provides DLL management functions
delimiters are managed by DLL functions for serializing and deserializi

and indications.

4.4.2 Star-architecture

The Data-link layer is comprised of the components
arrangement of these components, and their interfac
arrowheads illustrate the primary direction of flow of d

framing and
bol requests

NJhe internal
Figure 4. The

Components

/N
TS ol

Access control machine (ACM)

AN

Determini | and scheduling the opportunities to
sending , control for adding and removing nodes,

the RMC, and determines the timing and
s. Signals the RMC to sending out the DLPDUs

Cyclic transmission X
(CTRC)

r control
é\tq D eived between the DLS-user and the RMC
er

imethe
ffer an\d\di:?(ches in time DLSDU received for the time-critical cyclic
data tran ween the DLS-user and the ACM

Sporadic TX/RX control <

ff] Wdispatches in time DLSDU received for the Sporadic message
data b een DLS-user and the ACM

Redundancy m&

Ms the DLPDUs from the ACM and breaks them down into octet
symbol requests to the Octet serializer, assembles received octets from

e Octet deserializer into DLPDUs and submits them to the ACM. Selects
one of two outputs of the Octet deserializers through the RX framers for
medium redundancy

TX/IRX framer > N\

Receives the octet symbols from the RMC, detects and indicates the start
timing of a DLPDU to the Octet serializer, passes received octets from the
Octet deserializer and indicates the start timing of a DLPDU to the RMC

Octet serializer

Receives octet symbols, encodes and serializes them, and sends them as
M_symbols to the PhL. It is also responsible for generating the FCS

Octet deserializer

Receives M_symbols from the PhL, converts M_symbols into octets and
sends them to the RX framer. It is also responsible for checking the FCS

DLL management interface

Holds the station management variables that belong to the DLL, and manages
synchronized changes of the link parameters

Full document details: IEC 61158-4-11 2010
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DL-Data-req.indication
DL-Buffer-received.indication
DL-Put.request

DL-SPDATA request DL-Put.confirm
DL-SPDATA .confirm DL-Get.requ_est
DL-SPDATA .indication DL-Get.confirm
DLS-user
DL-layer
Sporadic Cyclic transmission
TX/RX TXRX
control control
ACM_SEND_DATA.reg/conf
ACM_RECV_DATA.ind
SEND_ENABLE.ind 1 [
- ) .............................................. )
v v
Access control machine 4 * g
RMC_SEND_DATA.reg/conf in IS
RMC_RECV_DATA.ind \ %
: DN SeAs 9
TX_DATA reg/conf ] “<ThEB 1S
RX_DATA_A.ind Redundancy medium contr?( ~ <
RX_DATA_B.ind T ¥ _ L 3 /
3 | AN
N
Serializer TX R RX \)
| Deserializer framer l frame framel i
Enable Enable Q
~~—
N ctet )\/ Octet
serializer serializer erfalizer deserializer
Ch-B

o PLS_CARRIER indication
PLS_DATA.indication PLS_SIGNAL.indication
PLS_DATA_VALID.indication

Ph-layer

443

Loop=&

The Data-link layer is comprised of the components listed in Table 2. The internal
arrangement of these components, and their interfaces, are shown in Figure 5. The
arrowheads illustrate the primary direction of flow of data and control.
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Table 2 — Data-link layer components of loop-architecture

Components Description

Access control machine (ACM) Deterministic medium access control and scheduling the opportunities to
sending out the DLPDUs, control for adding and removing nodes,
restoration from disruption. Assembles and transmits the DLPDUs to the
TX framer through the RMC, receives and disassembles the DLPDUs with
the control information from the RMC, and determines the timing and
duration of the transmissions. Signals the RMC to sending out the DLPDUs
for control and diagnosis of the Type 11 fieldbus. Buffers and dispatches
in time the DLPDUs received between the DLS-user and the RMC

Cyclic transmission TX/RX control Buffers and dispatches in time DLSDU received for the time-critical cyclic

(CTRC) data transfer between the DLS-user and the ACM

Sporadic TX/RX control (STRC) Buffers and dispatches in time DLSDU received for the Spotadic message
data between DLS-user and the ACM

Redundancy medium control (RMC) Receives the DLPDUs from the ACM and br
symbol requests to the TX-framer, assembl
framers into the DLPDUs, selects one o

activates the transmission of the DL.LPD
of the Type 11 fieldbus

detects and indicates
, forwards received-
octets from the Octet-degeriali ing-port to other Octet-

serializer connected o other Ri . r passes received-octets
from the Qctet-desefialize i start-delimiter of a DLPDU to

TX/RX framer TX framer receives the octe

the RM
Octet serializer Receives\octef symbols, ncodwrializes them, and sends them as
M_symbolsMo the\Phk, It is\also r hsible for generating the FCS
Octet deserializer Receives M_: bolsrom_the RhL, converts M_symbols into octets and
sends them to thenRX fram d the TX framer. It is also responsible for
/\ checking the FES

DLL management interface \kholds the statien management variables that belong to the DLL, and manages
[\ sync@hx{zed anges of/the link parameters

N

Documents

Document Sharing Hub

Full document details: IEC 61158-4-11 2010


http://avadocuments2026.com/doc/iec-61158-4-11-2010
http://avadocuments2026.com/doc/iec-61158-4-11-2010

RX_DATA_B.ind

61158-4-11 © IEC:2010(E) - 25—
DL-Data_Req.ind
DL-Buffer_received.ind
DL-Put.req
DL-SPDATA.req DL-Put.conf
DL-SPDATA.conf DL-Get.req
DL-SPDATA.ind DL-Get.conf
DLS-user
DL-layer
Sporadic- Cyclic-
TX/RX-control transmission-
(STRC) TX/RX-control
ACM_SEND_DATA.reqg/conf (CTRC)
ACM_RECV_DATA.ind
SEND_ENABLE.ind 4 RS
7
RMC_SEND_DATA.reg/conf y DL&
RMC_RECV_DATA.ind < naement- E
RMC_SEND_CF .reg/conf Access-control-machine (ACM ) < terfac Pl e
RMC_SEND_CF.ind iS Qo
RMC_SEND_CF_ALL.reg/conf % o
; a) 5
TX_DATA reg/conf Redundancyzmedium-cgntro! (\?1( (\\ S
RX_DATA_A.ind N
1 B \jv

4.5

RX-
framer-A

Serializer

fr@ \k{n _-B
gL

N |

Octet-g\ Octet: Octet-
’\de\ri lizer- sexjalizer-)
NN
vy

/ Deserializer

D

Octet-

serializer-B deserializer-B PLS_CARIER A/ Bind
PLS_DATA_A/ B.req |\ Y PLS_SIGNAL_A/ B.ind
PLS_DATA_A/ B.ind{™ § 1PLS_DATA_VALID_A /_B.ind
- €
Ph-layer Ring-port-B Ring-port-A / -B

Access control machine and schedule support functions

The ACM functions schedule all communications between the DLEs participating in the
Type 11 fieldbus, and the timing of this communications is controlled as to

a)

fulfill the specific medium access control to give all the DLEs the opportunities to send out
two kinds of class of Time-critical cyclic data and Sporadic message data in timely,
prioritized and deterministic fashion, and to detect network disruption and to initiate the
restoration in appropriate time, further to add and remove nodes on line;

provide multiple levels of Time-critical data transfer opportunities of sending data to node
in sequential order and within each pre-specified time period, and that the data transfer of
each level is performed within the pre-specified time duration (token holding time) and
whether the data transfer of lower levels to be carried out or to be held over to later cyclic
time period depends on the level and the occasion though the top level of the data transfer
is always carried out at every occasion; on the other hand the whole volume of the data
transfer of lower levels is transferred within each pre-specified time period;
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c) provide sporadic message data transfer opportunities of sending out to node that the
request to transfer is happened sporadically by the DLS-user, and the data transfer is
performed in pre-specified time period of the corresponding level of priority and is based
on regular ISO/IEC 8802-3 applications.

Accurate scheduling timing is very important to support many control and data collection tasks
in the applications domain of this protocol.

4.6 Local parameters, variables, counters, timers and queues
4.6.1 Overview

4.6.1.1 General

format).
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Table 3 — DLE-variables and permissible values of star-architecture

Full document details: IEC 61158-4-11 2010

Variable Description Permissible values Data type
-name
BW Length of TCC data word in a DLPDU The default value is 128 (octets). UINT
See 4.6.2.7
DR Data-rate The default value is 100 (Mbps). UINT
See 4.6.2.11
HTh Maximum observational time period for 210 2161 (in unit of 1 ms). UDINT
detectipg _the continu_ous high-speed The default value is 3 x V(Th).
transmission cycle disrupted See 4.6.2.12
HTI Maximum observational time period for 210 2161 (in unit of 1 ms). UDINT
detecting the continuous low-speed The default value is 3 x V(Th).
transmission cycle disrupted See 4635
HTm Maximum observational time period for 210 216_1 (in unit of 1 ms) INT
detectipg _the continu_ous medium-speed The default value is 3 x V h
transmission cycle disrupted See 4.6.2.14
IA Individual address of this node Individual 48-bit addﬁé\% >ST1(IT[6]
ISO/IEC 8802-3.
See 4.6.2.16
IGP Time interval from the end of a previous The default vaNe\ w UDINT
frame to the start of the consecutive of 0, 04:;})/\
frame sent by a node See 4.6/2.17
P IP address of this node 32 b|t gf;i]mem\sitow USINTI[4]
MD Maximum distance on the connecti ath 1 W(}\Q)\) UINT
between any 2 nodes e default alue
e 4.6.2.21
MDD Maximum difference of the dlstance o] toN2 000N(i UINT
redundant physical mediums on th Wlue is 500.
connection path between any 2 no \$ee 6.3.7
MGA Multicast group addres Itica 48-bit address identical to USINTI6]
8802-3, for logically associated
Type 11 fieldbus nodes.
default value is
0x01-0x00-0x5e-0x50-0x00-0x01.
See 4.6.2.22
MN Max.muﬁ\po’ \m@{\/\ 254 (default value). USINT
/\K See 4.6.2.23
MPD Maximunydifexence ft 3|gnal Tay 1 to 0x7c (in units of 0,04 us). UDINT
t|me pro gating\over dundant The default value is 0x7c (=5 ps).
d| the onnection path See 4.6.3.8
be een de
MRT /@(&Jm nu thé\r,épeater units on | 0 to 7. The default value is 3. UINT
th ne ion pa between any 2 nodes | See 4.6.2.24
MTHT on olg’time for high-speed | 1 {5 216_1 (octet times). UDINT
cyclie data trapsmission The default value is 0x30B4 (=900 us).
See 4.6.2.25
PBh List of up to 2 048 data buffers using for 1 to 2048. UINT
sending out high-speed TCC data See 4.6.2.28
PBI List of up to 2 048 data buffers using for 1 to 2048. UINT
sending out low-speed TCC data See 4.6.3.10
PBm List of up to 2 048 data buffers using for 1 to 2048. UINT
sending out medium-speed time-critical See 4.6.2.29
cycle data
RCS Receive-channel switching control for “Automatic”, “Force A”, “Force B” BOOL
receiving frames. Designates the “Automatic”: Automatically switch to the
switching control for receiving frames out proper receive-channel.
of one of two receive-channel A and B “Force A”, “Force B”: Force to switch
corresponding to each of the redundant Receive-channel A or B respectively.
media A and B The default is “Automatic”.
See Table 10, Table 12, 4.6.3.12,
4.6.3.12
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Variable Description Permissible values Data type
-name
RMGP Maximum time-interval for one receive- 250 (in units of 0,04 ps). UDINT
channel, which has already completed The value 250 represents 10 ps.
one frame received and has waited for See 4.6.3.14
IGP time, to wait for the completion of a
frame to be received on the other receive-
channel in order to detect the other
receive-channel disrupted
ST The slot-time is the fundamentally 1 to 255 (in units of physical symbol USINT
observational time unit, used in the DLME | times for 512 bits, identical to
for observing to initiate action such as re- | ISO/IEC 8802-3).
initialization in sending out the CLM
frame, and also used in the DLME for The default value is 20 (=100 ps).
observing the CMP frame sent by the See Table 14, 4.6.2.38
corresponding node, and in case that the
node failed to send out, used in the DLME
for initiating action just as the CMP frame
is received
SCMP Medium-access-control-time for substitute | 1 to 255 (in unit of physic W
CMP times for 512 bits, i
ISO/IEC 8802-3).
The default val
See 4.6.2.31
SCMPL Permissible repetitive count within which 1to 16. USINT
the node can behave like that the node The default valueNs
received the CMP frame even though the See 4.6.2.
corresponding node had failed to send out
the CMP frame. The node determines the
corresponding node is out of servige ifthe
count is over
SENp Send enable control for sending fram ue” /REnableZ or “False” / "Disable” BOOL
SENg out of the transmitter-A or -B \XQZ\ efault value is “True” / “Enable”.
Se 3 1
Th High-speed transmisgjon period nits of 0,1 ms) USINTI3]
/7 N\ e Tab 15, 4.6.2.39
Tl Low-speed transmls jon Nlod 7’00 0 000 (in unit of 1 ms). UINT
See fable 18, 4.6.3.17
TISPD Time- mterval c cI| cess d f 1 to 1000 (in unit of 1 ms). UINT
Sporad| e data service The default value is 100.
See Table 17, 4.6.2.40, 4.6.2.41
Tm Medium- sb/ issio perl 10 to 1 000 (in unit of 1 ms). UINT
The default value is 100.
See Table 16, 4.6.2.42
TMAC aX| um bs rvation thme peried for the | 1 to 100 (in units of 0.1 ms). USINT
no solcit hew nodes into the The default value is 100.
Typ 11 fle us See 4.6.2.43, 4.6.2.44
Tsl rablet send out next slot 1 to 255. USINT
B& See 4.6.2.46
TSYN t-p&riodic-tivé from SYN frame 1 to 160 (in units of 0,1 ms). UDINT
arriva SYN frame arrival See 4.6.2.47
TTRTO Target-tokWotation-time for access 110 2161 (octet time). UDINT
class 0 The default value is P(TSYN).
See 4.6.3.18
TTRT1 Target-token-rotation-time for access 110 2161 (octet time). UDINT
class 1 The default value is P(TSYN).
See 4.6.2.48
TTRT2 Target-token-rotation-time for access 110 2161 (octet time). UDINT
class 2 The default value is P(TSYN).
See 4.6.2.49
TN Node identifier number of the node. The 1 to 255. USINT
initial value is 0 on power-up or reset See 4.6.2.45
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Table 4 — Observable variables and their value ranges of star-architecture

Variable Description Range of value Data type
-name
AIGPp IGP monitor over the receive-channel A 0 to 24, UDINT
AIGPg and B continuously decrementing.
The value 24 represents 0.96 pus.
See 4.6.3.1
ARMGP The observed time period for one receive- | 0 to 250, UDINT
channel, which has already completed continuously decrementing.
one frame received and has waited for The value 250 represents 10 ps.
IGP time (0,96 us), to wait the completion See 4.6.3.2
of a frame received on the other receive-
channel in order to detect the other
receive-channel disrupted /\
ASCMP Collection of counters of total number of 1to 16. SINT
nodes. Each counter corresponding to a The default value is equal t e valle
node indicates observed repetitive count of SCMPL, which is 3.
that the corresponding node failed to send | See 4.6.2.1
out the CMP frame and the other node
can behave like that the CMP frame
received without error. The node
determines the corresponding node is out
of service when the count reaches the
pre-specified number. The number
counted is indicated and is incremented
coincidentally at each DLME
ATHT The observed time period of the MTHT T UDINT
tin usI dere enting.
\§ee 46
ATSYN | The observed time period from SY \r\é\(%iew UDINT
arrival to SYN frame arrival &
ATTRTO The observed time perlod of the T to UDINT
éntmu us decrementing.
e ¢.648.3
ATTRT1 | The observed tjme pexiod atth TTR \1;2‘)16_1‘ UDINT
continuously decrementing.
See 4.6.2.4
ATTRT2 | The ob@ tide peri TT 12 1t0 2161, UDINT
continuously decrementing.
See 4.6.2.5
CDh Cumula ve nsWh- 0 to 232-1. UDINT
spee RiaYcame See 4.6.2.8
CDHpk Inf rmat|o ta tat ft e data buffer True: active. BOOL
en ier bIk indicating False: inactive.
espOrding TCC data being active See 4.6.2.9
attive/(unhealthy)
CDI Cum t|ve count of transmitted low- 0 to 232_1. UDINT
speed-cyslic data frames See 4.6.3.4
CDm Cumulative count of transmitted medium- 0 to 2321, UDINT
speed-cyclic data frames See 4.6.2.10
LL Live list indicating whether the 256-bit set of Booleans USINT[16]
corresponding node, at this moment, is True: node is connected and working.
connected to and running in the Type 11 False: node is not connected or not
fieldbus domain in the received SYN working.
frame. The Live list is a set of 256 See 4.6.2.19
Booleans, represented in 32 octets, in
which each bit corresponds to a node in
the Type 11 fieldbus domain and indicates
the current status of that node
LN Extracted number from LL at each node 1 to 255. USINT
and used by each node to decide whether | See 4.6.2.20
the node is able to send the data frame
out over the medium
NCDA, Cumulative count of No-Carrier detected 0 to 232_1. UDINT
NCDg on the receive-channel A or B See 4.6.3.9
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Variable Description Range of value Data type
-name
NONC Permissible repetitive count of no CMP 1to 16. USINT
frame received by the SYN node within The default value is 3.
the corresponding consecutive Tsyn See 4.6.2.26, 4.6.2.27
cycles, that is 256 times by SCMPL, in
order to detect no other node except the
SYN node in the Type 11 fieldbus domain
REA, Cumulative count of DLPDUs received in 0 to 2324 UDINT
RE error on the receive-channel A or B. See 4.6.3.13
B REp is incremented when an error is T
detected on receive-channel A while
receive-channel B is error-free. REg
corresponds, but with interchanged
channel roles. /RN
ROKAp, Cumulative count of DLPDU-received 0to 2321, DINT
ROK without error on the receive-channel A or
B B See 4.6.3.15 /\
SL The observed time period of the SL 0 to V(SL). W
See 4.6.2.35, 4.6.2.36 \_
SD Cumulative count of transmitted sporadic | ¢ o 232_1. \ ))DINT
data frames See 4.6.2.34 X
4.6.1.3 Summary of variables, parameters, count ers far loop-architecture
Table 5 and Table 6 summarise the variables.and ttei u he data types used in the
data link variables, parameters, state¢ gs are(specifiedui Z 61158-5-11, Clause 5.

binary number. The bits of each octet are numhered
octet is transferred to the Ph la

ines are specified in

IEC 61158-5-11,

a|lways used as the most significant bit of the

ts\ig’transferred low-order octet first (little endian

format).
Table 5 - varjable missjble values of loop-architecture
Variable <> %cript% Permissible values Data type
-name
BW Length of TW in By 16 to 128. UINT
The default value is 64.
<\ See 4.6.2.7
DR Data-r: The default value is 100 (Mbps). UINT
See 4.6.2.11
FWEaR < ing controNfor re€eiving frame “Enable” or “Disable”. BOOL
FWEgn direction to/from Ring- “Enable”: permit forwarding frames
g controls forwarding | receiving from one Ring-port to other
eceiving from Ring-port-A to Ring-port.
. the other hand, FWEg “Disable”: prohibit forwarding frames
controls forwarding frames receiving from between Rlng-port.s.“ ) R
Ring-port-B to Ring-port-A The default value is “Disable”.
See 6.9.3, 4.6.4.3
HTh Maxim‘um observa‘tional time period for 2 to 216_1 (in unit of 1 ms). UDINT
detecting the continuous high-speed The default value is 3 x V(Th).
transmission cycle disrupted See 4.6.2.12
HTI Maxim‘um observa‘tional time period for 2 to 216_1 (in unit of 1 ms). UDINT
dotecting the contimuous low:speed | The efaut value s 3x V(T
See 4.6.3.5
HTm Maxim‘um observa‘tional time period for 2 to 216_1 (in unit of 1 ms). UDINT
frztfscg?sgsfg: g;cnlgn d‘jg:‘usptrgzd'“m*peed The default value is 3 x V(Th).
See 4.6.2.14
1A Individual address of this node Individual 48-bit address identical to SWORDI6]
ISO/IEC 8802-3.
See 4.6.2.16
IGP Time interval from the end of a previous The default value is 24 (0.96 ps in unit UDINT
frame to the start of the consecutive of 0,04ps).
frame sent by a node See 4.6.2.17 -~
Documents
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Variable Description Permissible values Data type
-name
IP IP address of this node 32-bit address identical to IPv4. USINTI[4]
See 4.6.2.18
MD Maximum distance on the connection path | 1 to 20 (km). The default value is 4. UINT
between any 2 nodes See 4.6.2.21
MDAD Maximum distance between adjacent 1 to 2 (km). The default value is 1. UINT
node See 4.6.4.6
MGA Multicast group address Multicast 48-bit address identical to USINTI6]
ISO/IEC 8802-3, for logically associated
Type 11 fieldbus nodes.
The default value is
0x01-0x00-0x5e-0x50-0x00-0x01.
See 4.6.2.22
MN Maximum node number 254 (default value). USINT
See 4.6.2.23
MRT Maximum number of the repeater units on | 0 to 252. The default value i 30. UW
the connection path between any 2 nodes | See 4.6.2.24
MTHT Maximum-token-hold-time for high-speed | 1 15 216.1 (octet tim UBiwr
cyclic data transmission The default value is{0x30 908 us)H
See 4.6.2.25
PBh List of up to 2 048 data buffers using for 1 to 2048. &\\ > UINT
sending out high-speed TCC data See 4.6.2.28—_
PBm List of up to 2 048 data buffers using for 1 to 20 \> UINT
sending out medium-speed time-critical See 4. 2
cycle data
PSa Port state control for blocking or B/or N Iock BOOL
PSg blocking frame receiving from the{}\ ault al © ed“
port-A or -B \see T ble 26, 4.6. 4 1
RENp Receive enable control for receiving able™or “Disahle”, BOOL
RENg frames from the Ring-port-A or —-B. e defaultvalue is “Enable”.
(\ See\Takle 27/,4.6.4.14
ST damentally Mmts of physical symbol USINT
i es fon512 bits, identical to
8802-3)
default value is 20 (=100 ps).
See Table 14, 4.6.2.38
for initiating Acti
is received’\
SCMP Medium-gccesgs-sontr -tlmestltute 1 to 255 (in unit of physical symbol USINT
CMP, times for 512 bits, identical to
ISO/IEC 8802-3).
The default value is 20 (=100 ps).
See 4.6.2.31
SCMPL 1to 16. USINT
The default value is 3.
See 4.6.2.33
the CMP frame. The node determines the
corresponding node is out of service if the
count is over
SENp Send enable control for sending frames “True” / "Enable” or “False” / "Disable”. BOOL
SENg out of the Ring-port-A or —B The default value is “True” / “Enable”.
See Table 24, 4.6.4.16
Th High-speed transmission period 1 to 160 (in units of 0,1 ms). USINTI3]
See Table 15, 4.6.2.39
TISPD Time-interval cyclically processed for 1 to 1000 (in unit of 1 ms). UINT
Sporadic message data service The default value is 100.
See Table 17, 4.6.2.40, 4.6.2.41
Tm Medium-speed transmission period 10 to 1 000 (in unit of 1 ms). UINT
The default value is 100.
See Table 16, 4.6.2.42
TMAC Maximum observation time period for the 1 to 100 (in units of 0.1 ms). USINT
SYN node to solicit new nodes into the The default value is 100.
Type 11 fieldbus See 4.6.2.43, 4.6.2.44
Tsl DLE number able to send out next slot 1 to 255. USINT
See 4.6.2.46 nccum"nts
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Variable Description Permissible values Data type
-name
TSYN Target-periodic-time from SYN frame 1 to 160 (in units of 0,1 ms). UDINT
arrival to SYN frame arrival See 4.6.2.47
TTRT1 Target-token-rotation-time for access 1to 216_1 (octet time). UDINT
class 1 The default value is P(TSYN).
See 4.6.2.48.
TTRT2 Target-token-rotation-time for access 1to 216_1 (octet time) UDINT
class 2 The default value is P(TSYN).
See 4.6.2.49
TN Node identifier number of the node. The 1 to 255. USINT
initial value is 0 on power-up or reset See 4.6.2.45
Table 6 — Observable variables and their value ranges of lo rchitecture

Full document details: IEC 61158-4-11 2010

A\
Variable Description Range of value Data type
-name
ANp Node number of adjacent node 1 to 254. ))SINT
ANg neighboring Ring-port-A or -B See 4.6.4.1 /\
ASCMP | Collection of counters of total number of 1to 16. V USINT
nodes. Each counter corresponding to a The defau e
node indicates observed repetitive count of SC
that the corresponding node failed to send | See 4.6
out the CMP frame and the other node
can behave like that the CMP fram
received without error. The node
determines the corresponding node\
of service when the count reaches the
pre-specified number. The number
counted is indicated and is incremegnted
coincidentally at each\DLME
ATHT The observed time¢eriod of/the \O)o MTHT, UDINT
conti usly decrementing.
See A4.6.2.2
ATSYN | The obs;/rsvwe\d t#r% W\ rame\| 1 0 216 (octet times). UDINT
arrival t N frame arri
See 4.6.2.3
ATTRT1 The obs v period\of thexT TR 110 216.1, UDINT
continuously decrementing.
See 4.6.2.4
ATTRT2 The obse ved\time perted ofthe TTRT2 110 216.1, UDINT
continuously decrementing.
See 4.6.2.5
CDh count transmltted high- 0 to 232_1. UDINT
speeds M frames See 4.6.2.8
CDHpk Infﬁma\tlw status of the data buffer True: active. BOOL
with theNgentifler number “y) ", indicating False: inactive.
the corresponding TCC data being active See 4.6.2.9
(healthy) or inactive (unhealthy)
CDm Cumulative count of transmitted medium- 0to 2321, UDINT
speed-cyclic data frames See 4.6.2.10
CREp Observed repetitive count for the 0 to 15. USINT
CREg abnormal reception error detected during The default value is 2.
receiving incoming frame from the Ring- See 4.6.4.2
port-A or —B respectively. The count is
decreased by each abnormal reception
detection repetitively but reset to the
initial value when the abnormal reception
is cleared. When reached to 0, abnormal
reception error is detected
LINK Link state indicating the condition of “Abnormal” or “Normal”. BOOL
LINKg physical link connection at Ring-port-A or See 4.6.4.4
LSYN Node number of the node in current 1 to 254. USINT
master state See 4.6.4.5
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Variable Description Range of value Data type
-name
LL Live list indicating whether the 256-bit set of Booleans. USINTI[16]
corresponding node, at this moment, is True: node is connected and working.
connected to and running in the Type 11 False: node is not connected or not
fieldbus domain in the received SYN working.
frame. The Live list is a set of 256 See 4.6.2.19

Booleans, represented in 32 octets, in
which each bit corresponds to a node in
the Type 11 fieldbus domain and indicates
the current status of that node

LN Extracted number from LL at each node 1 to 255. USINT
and used by each node to decide whether | See 4.6.2.20
the node is able to send the data frame
out over the medium

NCDp, Cumulative count of No-Carrier detected 0to 2321, UDINT
NCDg on the Ring-port-A or B See 4.6.3.9
NONC Permissible repetitive count of no CMP 1to 16. USINT
frame received by the SYN node within The default value is 3.
the corresponding consecutive Tsyn See 4.6.2.26, 4.6.2.
cycles, that is 256 times by SCMPL, in
order to detect no other node except the
SYN node in the Type 11 fieldbus domain (\
e BOOL
alueNs

NOS Node operation state indicating the “Normal” op= % \
operation condition of a node in normal or | The defa(lt v
open state See 4.6.4.87

NRF o Observed time period in which no frame 0t 5&3/%' of Th time). USINT
NRE received from Ring-port-A or —B aftex from e defadlt valu 2.
B other Ring-port-B or —A respectiv@\ Seb 4(6.4.9

frame has been received

NS Node state indicating the node conditign “Masteror “Stave”, BOOL
operating as master or slave e defaulhvalue is “Slave”.
N Seend.64.10

PP Primary port indicating the Ring-port-A o\ ingSporh &’ or “Ring-port-B”. BOOL
—B through which CLM received The default value is “Ring-port-A”.
first since this nodeY\ See le 25, 4.6.4.11

system start-up|qr in

initialization

RE, Cumulatjvecount of DL

REg error oin 2port-A
d

incremente

0to 2321, UDINT
See 4.6.4.13

ROKA}, Cu ulative\%n of DbRDUY-received 0 to 232-1. UDINT

ROKg W t ew th& Ring-port-A or —B See 4.6.4.15

SL e obsgrv mng/périod of the SL 0 to V(SL). USINT
See 4.6.2.35, 4.6.2.36

SD Cumulame\cyf?nt of transmitted sporadic | gt 232.1. UDINT
data frames See 4.6.2.34

VAN

4.6.2 Type 11 common variables, parameters, counters, timers and queues
4.6.2.1 C(ASCMP) : ASCMP count

A collection of counters, each of which indicates the number of observed repetitive count that
the corresponding node failed to send out the CMP frame and the other node can behave like
that the CMP frame received without error. The number of C(ASCMP) is incremented
coincidentally at each node in Type 11 fieldbus. The value is in the range of 1 to V(SCMPL)
and the default value is 3.

4.6.2.2 T(ATHT) : MTHT monitor

T(ATHT) is used by the DLE to measure the time elapsed of MTHT. The value is decremented
in the range of P(MTHT) to 0. Documents
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4.6.2.3 T(ATSYN) : TSYN monitor

T(ATSYN) is used by the DLE to monitor the time period from SYN frame arrival to SYN frame
arrival. The value is indicated in octet time by the data signaling rate.

4.6.2.4 T(ATTRT1) : TTRT1 monitor

T(ATTRT1) is used by the DLE to monitor the time period of TTRT1. The value is
decremented in the range of 216-1 to 1, of which unit is in octet time by the data-signaling rate.

4.6.2.5 T(ATTRT2) : TTRT2 monitor

T(ATTRT2) is used by the DLE to monitor the time period of TTR

a) star-architecture: The default value\is 1

4.6.28 C(CDh):
c(CDh) indicate@
medium. C(CDh 3

4.6.2.9

indicates inactive.
4.6.2.10 C(CDm): Cumulative count of medium-speed-cyclic data frame sent

C(CDm) indicates the number of cumulative count of medium-speed-cyclic data frame sent on
the medium. C(CDm) is a roll-over binary counter of 32 bits length.

4.6.2.11 V(DR) : Data-rate

The value of this variable indicates the data signaling rate in Mbps. The value is 100.

4.6.2.12 V(HTh), P(HTh) : Maximum observational time period for detecting the
continuous high-speed transmission cycle disrupted

This variable holds and designates the value of maximum observational time period for
detecting the continuous High-speed transmission cycle disrupted. The value of this variable
is in the range of 2 to 216-1, of which the unit is 1 ms. The default value is 3 x V(Th).
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4.6.2.13 T(HTh) : HTh monitor

T(HTh) is used by the DLE to measure the HTh time elapsed to detect the continuous High-
speed transmission cycle failed. The value is decremented in the range of V(HTh) to 1.

4.6.2.14 V(HTm), P(HTm) : Maximum observational time period for detecting the
continuous medium-speed transmission cycle disrupted

This variable holds and designates the value of maximum observational time period for
detecting the continuous Medium-speed transmission cycle disrupted. The value of this
variable is in the range of 2 to 216-1, of which the unit is 1ms. The default value is 3 x V(Th).

4.6.2.15 T(HTm) : HTm monitor

to 1.

4.6.2.16 V(IA) : Individual-address-of-this-node

This variable holds the individual address of this
ISO/IEC 8802-3. The value is set by DLMS.

4.6.2.17 V(IGP) : Inter-frame-time-ga

4.6.2.18 V(IP), P(IP) :

This variable holds a

message data se@'ce.

4.6.2.19 V(LL):

generated from the information conveyed by SYN frame. L|ve list is
p 32-bit length, each bit of which corresponds to the node in the
Type 11 fielthus* any indicates the current operational status. Each bit corresponds to the
) inPa sequential order from 0 to 255 in little endian format.

4.6.2.20 V(LN) : Live-node-number

This variable indicates the TN number of node, extracted from V(LL), which connects to and is
running normally in the Type 11 fieldbus at this point. V(LN) is used by the DLE to decide
whether the node is able to send the data frame out over the medium. The range of this value
is 1 to 255.

4.6.2.21 V(MD), P(MD) : Maximum-distance

The value of this variable holds, and is set by DLMS, the maximum distance in kilometer on
the connection path between any 2 nodes.

The range of this value is as follows:

a) star-architecture: 1 to 100, and the default value is 8.

Documents
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4.6.2.22 V(MGA), P(MGA) : Multicast group address
This variable holds and designates the multicast group address, used by the DLE to build

logically associated group of the Type 11 fieldbus nodes, in 48-bit length specified by and
identical to ISO/IEC 8802-3. The default value is 0x01-0x00-0x5e-0x50-0x00-0x01.

4.6.2.23 V(MN), P(MN) : Maximum-node-number

This variable holds the maximum node number, and is set by DLMS. The default value of this
variable is 254.

4.6.2.24 V(MRT), P(MRT) : Maximum-number-of-the-repeater-unit

This variable holds, and is set by the DLMS, maximum number of the nits on the

connection path between any 2 nodes.

The possible value is as follows:

a) star-architecture: 0 to 7, and the default vale is 3.
b) loop-architecture: 0 to 252, and the default value is 30.

4.6.2.26 V(NONC), P(NONC) : Permi '%3 etitive sount of no CMP

This variable holds and desi s Value sible repetitive count of no CMP frame
received by the SYN npde Wj ing consecutive Tsyn cycles, that is 256 times
by V(SCMPL), in ordef to dete de-except the SYN node in the Type 11 fieldbus.

The range of thi@

4.6.2.27 C(NONC)

This variable holds and designates the maximum number of the data buffers used for sending
high-speed time-critical cyclic data. The value is 0 to 2 048.

4.6.2.29 V(PBm), P(PBm) Maximum number of the data buffers used for sending
medium-speed time-critical cyclic data

This variable holds and designates the maximum number of the data buffers used for sending
medium-speed time-critical cyclic data. The value is 0 to 2 048.

4.6.2.30 Q(QBFgpp) : Queue buffer for sporadic data

The queue buffer for the Sporadic message data service holds the DLPDU by DL-user to be
sent. The queue buffer size to transfer as well as to receive the Sporadic message data is
implementation matter.
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4.6.2.31 V(SCMP), P(SCMP) : Medium-access-control-time for substitute CMP

This variable holds and designates the value of maximum observational time period for the
node to initiate the action like that the node received the CPM frame even though the
corresponding node failed to send out the CMP frame.

4.6.2.32 T(SCMP) : SCMP monitor

T(SCMP) is used by the DLE of the node to measure the SCMP time elapsed to initiate the
action like that the node received the CMP frame even though the corresponding node failed
to send out the CMP frame. The value is decremented in the range of V(SCMP) to 0.

the default value is 3.

4.6.2.34 C(SD): Cumulative count of sporadic data

C(SD) indicates the number of cumulative count of s\sent on the medium.

C(SD) is a roll-over binary counter of 32-bit length.

4.6.2.35 V(SL), P(SL) : Silence tin

detecting the current SYN node out of order, foliQ Q_initiate sending the CLM frame out
from this node in order to i node, if this™ode is designated and permitted to be
a SYN node. The value i K to the T(SL)timer as follows:

T(SL)=V(TSYN) + V(S

4.6.2.36 T(SL@

fieldbus Sporadic message data service.

4.6.2.38 V(ST), P(ST), T(ST) : Type 11 fieldbus slot-time

Slot-time is the fundamentally observational time unit, used in the DLME for observation of
initiation of the action such as re-initialization in sending out the CLM frame, for observation
of initiation of the action that the node behaves like the CMP frame received even though the
corresponding node failed to send out the CMP frame.

This variable holds and designates the fundamentally observational time value of slot time.
The rage of the value is 1 to 255, of which time is in 512-bit physical symbol time specified by
and identical to ISO/IEC 8802-3. The default value is 20, which is equivalent to Approx.100 us,
i.e. 20 x 512 x 1/100 us.

Note The slot time value is calculated from the following mathematics.
V(ST)=round up [ 2 x V(MD) + V(MRT)/2 + 2]
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4.6.2.39 V(Th), P(Th) : High-speed transmission period
This variable holds and designates the cyclic time period of High-speed time-critical data

transmission. P(Th) is used by the DLE and the value is set to V(SYN). The range of this
value is 1 to 160, of which the unit is 0,1ms. The default value is 100.

4.6.2.40 V(TISPD), P(TISPD) : Time-interval for sporadic-message-data-service
This variable holds and designates the value of time interval cyclically processed for

Sporadic-message-data service. The range of this value is 1 to 1 000, of which unit is in 1 ms.
The default value is 100.

4.6.2.41 T(TISPD) : TISPD monitor

T(TISPD) is used by the DLE to measure the time interval of TISPD.

4.6.2.42 V(Tm), P(Tm) : Medium-speed transmission period

This variable holds and designates the cyclic time period ¢
transmission. P(Tm) is used by the DLE. The range of thi
unit is 1ms. The default value is 100.

4.6.2.43 V(TMAC), P(TMAC) : Medium-acces

This variable holds and designates
SYN node to solicit new nodes into ths
attempt to send out the REQ frame to
which is in 0,1 ms.

T(TMAC) is used by t

to wait for REQ frame
value is decrem i

o-measure the time elapsed of TMAC in order
h attempts to enter the Type 11 fieldbus. The

This variable is tsed by the DLE to hold and indicate the node identifier number of V(TN) of
which the node can”send out its data next in the sequential order in succession to a node
currently having completed sending out all its data and CMP or DT-CMP DLPDU. The value of
this variable is updated and set to the value of V(TN) of the node next to send out, every time
on the reception of CMP or DT-CMP DLPDU. The range of this variable is 1 to 255.

4.6.2.47 V(TSYN) : Target-periodic-time of synchronization

This variable indicates the target time period from SYN frame arrival to SYN frame arrival.
The value is equal to V(Th), and the value of P(Th) is used by the DLMS and is set to V(Th).
The possible range of this time period is 0,1 to 160 ms. V(SYN) and V(Th) indicate the cyclic
time period in which all the node with high-speed cyclic data can obtain the transmission right
to send out all of the high-speed cyclic data.

4.6.2.48 V(TTRT1), P(TTRT1) : Target-token-rotation-time for access class 1

This variable holds and designates the value of target-token-rotation-time for access class 1,
especially for sporadic message data transmission. The range of this value is 1[béHrvients
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which unit is in octet time by the data signaling rate. The default value is equal to P(TSYN).
This value is used by the DLE and should be equal and common to all DLEs of the Type 11
fieldbus.

P(TTR1) is used by the DLME and the value is the time period in which a node with sporadic
message data can expect to obtain the transmission right to send out.

4.6.2.49 V(TTRT2), P(TTRT2) : Target-token-rotation-time for access class 2

This variable holds and designates the value of target-token-rotation-time for access class 2,
especially for medium-speed cyclic data transmission. The range of this value is 1 to 216-1 of
which unit is in octet time by the data signaling rate. The default value is equal to P(TSYN).
This value is used by the DLE and should be equal and common to all D of the Type 11

fieldbus.
P(TTR2) is used by the DLME, and the value is the expected time P nodes
with medium-speed cyclic data can obtain the transmission 2 ut &1l of the

medium-speed cyclic data.

4.6.3 Star-architecture specific variables, paramete
4.6.3.1 T(AIGP,), T(AIGPg) : IGP monitor over the

receive-channel A and B respectively:
value 24 is equivalent to 0,96 ps.

4.6.3.3 T(AT,

by the D to._monitor the time period of TTRTO. The value is

T(ATTRTO) is used E
p ge of 2%6-1 to ¥, of which unit is in octet time by the data-signaling rate.

4.6.3.4 : ative>count of low-speed-cyclic data frame sent
C(CDI) [ veunumber of cumulative count of low-speed-cyclic data frames sent on the
medium. C{C t oXer binary counter of 32-bit length.

4.6.3.5 V(HTI), P{HTI) : Maximum observational time period for detecting the
continuous low-speed transmission cycle

This variable holds and designates the value of maximum observational time period for
detecting the continuous Low-speed transmission cycle disrupted. The value is in the range of
2 to 216-1, of which the unit is 1ms. The default value is 3 x V(Th).

4.6.3.6 T(HTI) : HTI monitor

T(HTI) is used by the DLE to measure the HTI time elapsed to detect the continuous Low-
speed transmission cycle disrupted. The value is decremented in the range of V(HTI) to 1.

4.6.3.7 V(MDD), P(MDD) : Maximum-difference-of-the-distance

This variable holds, and is set by DLMS, the maximum difference in meter of the distance of
two redundant physical mediums on the connection path between any 2 nodes. The range of
this value is 0 to 2 000, and the default value is 500. Documents
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4.6.3.8 V(MPD), P(MPD) : Maximum-distance-of-the-signal-propagate-delay

This variable holds, and is set by DLMS, the maximum difference in microsecond of the signal
delay time propagating over two redundant physical mediums on the connection path between
any 2 nodes. The range of this value is 1 to 0x7c, and the default value is 0x7c which is
equivalent to approx. 5 us, i.e. 0x7c (=124) x 0,04 us.

4.6.3.9 C(NCD,), C(NCDg) : Cumulative count of non-carrier detected on the receive-
channel Aor B

C(NCDy) or C(NCDg) indicates the number of cumulative count of non-carrier detected on one
receive-channel while the carrier occurs on the other side of receive-channel. C(NCD,) and
C(NCDg) are roll-over binary counters of 32-bit length.

4.6.3.10 V(PBI), P(PBI) : Maximum number of the data bufferscused
speed time-critical cyclic data

The possible value is “Automatic”, .
switching control for receiving frames is switch to the proper receive-channel.
“Force A” or “Force B” indicates that| the PN rol is forced to switch to Receive-

4.6.3.12 V(RCS,), ' Reeeive~channel/ A or B selected for receiving frames

This variable i tes ,
from the other . indicates that the corresponding receive-channel is
selected, and “False

C(REp)%ar B ' ¢s the number of cumulative count of DLPDU received with error
while on the~qther si

4.6.3.14 V(RMGP), P(RMGP) : IGP over other redundant media

This variable holds and designates the value of maximum time-interval for one receive-
channel, which has already completed one frame received and has waited for IGP time, to
wait the completion of a frame to be received on the other receive-channel in order to detect
the other receive-channel disrupted. The default value is 250, of which unit is in 0,04 us, and
is equivalent to 10 ps.

4.6.3.15 C(ROK,), C(ROKpg) : Cumulative count of DLPDU received without error on
the receive-channel A or B

C(ROK,) or C(ROKp) indicates the number of the cumulative count of DLPDU received
without error on the receive-channel A or B respectively. C(ROK,) and C(ROKg) are roll-over
binary counters of 32-bit length.
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