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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
CONTROLLER-DEVICE INTERFACES (CDls) -

Part 7: CompoNet

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization fors i rising
alll national electrotechnical committees (IEC National Committees). The object o i bmote
infernational co-operation on all questions concerning standardization in the eleCt ielgls. To
this end and in addition to other activities, IEC publishes International Stan tions,
Tdchnical Reports, Publicly Available Specifications (PAS) and Guide “IEC
Pdblication(s)”). Their preparation is entrusted to technical committees; ested
in|the subject dealt with may participate in this preparatory work non-
g € losely
with the International Organization for Standardization (ISO) in_acs nce \Wi ed by
agreement between the two organizations.

2) THe formal decisions or agreements of IEC on technical matfers ¢ 5 tional
copsensus of opinion on the relevant subjects since ¢ m all
in

3) IE tional
Cq f IEC
Py r any
mi

4) In ations
trg gence
be ted in
th

5) IE r any
equipment declargt\to

6) Al users should

7) Ng ¢ s and
m hge or
ot ) and
ex| r IEC
Py

8) Attenti ive references cited in this publication. Use of the referenced publicatipns is
indlisp pplication of this publication.

A PA nical specification not fulfilling the requirements for a standard, but ade

availpble to‘\the publig’

IEC/IPAS”62026-7 has been processed by subcommittee 17B: Low-voltage switchgean and

controlgear, ot IEC technical committee 1/: Switchgear and controlgear.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
17B/1650/PAS 17B/1658/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single 3-year period, following which it
shall be revised to become another type of normative document, or shall be withdrawn.

The list of all parts of the IEC 62026 series, under the general title: Low-voltage switchgear
and controlgear — Controller-device interfaces (CDIs), can be found on the IEC website.

IMPORTANT The “colour |nS|de” Iogo on the cover page of thls publlcatlon |nd|cates
that nsidere - -
of its contents Users should therefore prlnt thls publlcatlon using a c}olo{r prlnter
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CompoNet™ s intended for use in, but is not limited to, industrial automation applications.
These applications may include devices such as limit switches, proximity sensors, electro-
pneumatic valves, relays, motor starters, operator interface panels, analogue inputs, analogue
outputs and controllers.

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

rights.

The (International Electrotechnical Commission (IEC) draws attention t fact that|it is
claimed that compliance with this document may involve the use of patents for implementation
of IEIC/PAS 62026-7: CompoNet which are held by their respective inventorsyndexdicenge to

ODVA, Inc.:

JP Patent Number 4023342

DUPLICATE MAC. ADDRESS DETEC METHQD,
SLAVE AND MASTER IN F?D\S SY MNAN

FIELD BUS

JP Patent Number 4107110

FIELD BUS SYSTEM,CONNEC N\\,O MG
METHOD AND MAS, ERm

JP Patent Number 3293089

R;’/IglE IIW% @C A?}EXECUTION
M oD T EO

JP Patent Number 3925660
and its counterpart patents
in other countries

STARTINGCONTR LMWF COMMUNICATION
MAS
N

JP Patent Number 6605
and its counterpatt pateqt
in other countfi\es

JP Appligation Nu
2004-2(9%%4

O MUN@ON Y\S’I/EM REDUCED IN INFLUENCE
o} PEA L
[N
\WATION DEVICE AND NETWORK SYSTEM

JP AppM’ nNU r \ W
2004-02

NNECTOR FOR CONNECTION CABLE

™

TR

—'C/OMMUNICATION SYSTEM REDUCED IN INFLUENCE
OF REPEATER DELAY

NETWORK REPEATING WITH FILTERING FUNCTION

st

lication Number
2005-2 5

A EVENT COMMUNICATION METHOD FOR
PROGRAMABLE CONTROLLER SYSTEMS

JP Application Number
2005-203496

GETTING NETWORK CONFIGURATION INFORMATION
IN PLC SYSTEMS

JP Application Number
2002-334265

A 1/0 MAPPING METHOD FOR NETWORK SYSTEMS
AND CONTROLLERS

JP Application Number
2005-252682

A SCHEDULING METHOD FOR EVENT
COMMUNICATIONS

JP Application Number
2005-105543 and its
counterpart patents in
other countries

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

ODVA and the holders of these patents rights have assured the IEC that ODVA is willing to
negotiate licenses under reasonable and non-discriminatory terms and conditions with
applicants throughout the world. In this respect, the statement of the holder of this patent right
is registered with |IEC. Information regarding these patents and licenses for them may be
obtained from:

ODVA, Inc.

2370 East Stadium Boulevard #1000
Ann Arboer—ehigan48164

USA

Atterntion: Office of the Executive Director
Telephone: +1(734)975-8840 Email: odva@odva.org

b the
e for

Atterltion is drawn to the possibility that some of the elements
subjgct of patent rights other than those identified above. IEC s
idenfffying any or all such patent rights.

#
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
CONTROLLER-DEVICE INTERFACES (CDls) —

Part 7: CompoNet

1 Scope

This PAS specifies an interface system providing bit-level and word-level communic

ation

betwpen a controller and control circuit devices such as sensors, actuators, and swit¢hing
elements. The interface system uses cabling with round or flat profile O ta|n|ng q two
conductor signalling pair and optionally a two conductor power s PAS
establishes requirements for the interchangeability of components wi

It specifies the following particular requirements for CompoNetT

e re¢quirements for interfaces between a controller and coy

e nprmal service conditions for devices;

e cpnstructional and performance requirements;

e tegsts to verify conformance to requirements.

Thesle particular requirements apply i 1.

2 Normative references

The following referenced hent.
For dated references, ¢ f ition. ci ieg For undated references, the latest edlition
of the referenced docu 4\ in

IEC $0512-1:2001N art 1:
Genegral

IEC $0529:198 g of  protection provided by enclosures (IP  (ode)
Amepdment )

IEC $1000~4-2 t oL net:c compat:blllty (EMC) — Part 4-2: Testing and measurement
techpiques — E

IEC 61000s4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurejnent
techpiques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement

techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement

techniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement

techniques — Immunity to conducted disturbances, induced by radio-frequency fields

1) CompoNet™ is a trade name of Open DeviceNet Vendor Association, Inc. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.

Compliance to this PAS does not require use of the trade name CompoNet™. Use of the trade
CompoNet™ requires permission of Open DeviceNet Vendor Association, Inc.

name
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IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests

IEC 61076-2-101, Connectors for electronic equipment — Product requirements — Part 2-101:
Circular connectors — Detail specification for M12 connectors with screw-locking

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests

IEC 61158-5-2, Industrial communication networks — Fieldbus specifications — Part 5-2:
Application layer service definition — Type 2 elements

IEC 451158-6-2, Industrial communication networks — Fieldbus specifications — Part| 6-2:
Application layer protocol specification — Type 2 elements

IEC 162026-1:2007, Low-voltage switchgear and controlgear — terfaces

(CDIs) — Part 1: General rules

ISO/|EC 7498-1, Information technology — Open Systems Ante } Basic Refelence
Model: The Basic Model

CISHR 11:2003, Industrial, scientific and medigal , quency equipment —
Eleciromagnetic disturbance characteristics Aim methods of measurement
Amendment 1 (2004)
Amepdment 2 (2006)

3 Terms, definitions, symbols, @

3.1 | Terms and defini

Fort

3.1.1
BEA
fram
spee
3.1.2
bit s
1/10 d

5sion

3.1.
branch
piece of.cable making a T connection to a trunk or sub-trunk

314
CDI status indicator
visual indication reporting the status of the communication link at a CompoNet device

3.1.5
circuit speed (baud rate)
communication rate in signalling symbols or marks/s on the transmission medium

NOTE Each CompoNet bit is Manchester encoded using two marks so a circuit speed of 6 Mmarks/s gives a
transmission speed or data rate of 3 Mbits/s.
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3.1.6

explicit message

command requesting the performance of a particular task and return of the results of the task
performance to the requesting entity

[IEC 62026-3, Definition 3.1.22, modified]

3.1.7

IN slave

addressable I/O device with only an input function, able to produce data for input to the
master without consuming data

3.1.
mar
signal symbol used in Manchester encoding technology and transmited\o

NOTE| Each data bit is encoded using 2 marks such that data 1 encodes to “0

3.1.9
masier
devige that controls communication

NOTE| There is only one master in a CompoNet network.

3.1.10
masfier port
port pn a master or a repeater with built<in term

NOTE| There is only one master

3.1.11
MIX slave

addrgssable 1/0 i
data|from the ma
NOTE

3.1.1
MS L
visudg

utput

3.1.1
nodg
devige with a unique MAC ID

3.1.14

OUT slave

addressable 1/0 device with only an output function, able to consume output data from the
master without producing data for input to the master

3.1.15
repeater
addressable device used for network expansion and communication signal modification

NOTE Repeaters can communicate with a master and execute functions such as message filtering to improve
network communication efficiency, they are not passive devices.
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3.1.16

segment

a collection of nodes and connecting physical media on a trunk or sub-trunk bounded
master port and a terminator

3.1.17
slave
addressable device with actual I/O data

NOTE The maximum number of slaves in a CompoNet network is 384.

by a

3.1.18
slave port
portg on a slave device or a repeater with no built-in terminators

3.1.19
sub-pranch
bran¢h off another branch

3.1.20

sub-trunk
shorfest communication line from the master porf
withqut going through another master port

of (a) repeater terminating res

NOTE|1 Sub-trunk refers to cabling connected to\the

downgtream of a repeater.
%cha Qing

of a fepeater, it is a trunk line {

NOTE|2 A trunk or sub-trunk may be extended by d onnectors at a device.

3.1.21
T-branch
portipn of cable conne

NOTH A T-branch

3.1.22

trun
shorfest,communication line from a master to a terminator on the same segment

istor

hat is

s/s is

NOTE Atrunk or sub-frunk may be exiended by daisy-chaining of conneclors at a device.

3.1.24
word slave
I/0O device working with data in 16 bit word(s)
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3.2 Symbols and abbreviated terms

A_EVENT
B_EVENT
BEACON
cD

CRC

CN

EPR

application event communication

base memory event communication
notification frame generated by the master
controller device interface

cyclic redundancy check

connection status

expected package rate

EUT
IN
LED
LSB
MAC
ouT
PHY
PWB
RMS
SID
SEM
STR
STW
TRG
UCMN

4 Classification

General Q

4.1

Com
level

Com
whilg
Bit s

equipment under test
input data

light emitting diode
least significant bit
media access controller
output data

physical layer

printed wiring board

root mean square

security identifier

state event matrix

status read of B_Event frame

trigger

unconnect

jher-
tors.

Aster

is a

CompaoNet'usually consists of several segments each separated by a repeater. Each segment
is cgnnected on the network, but is classified from the viewpoint of the physical layef. As

shown in Figure 1, the segment that has the master is called the first segment layer. Second
and third segment layers can be added using repeaters, but no more than 2 such extra
segments can be added. Thus master to slave separation is never more than 2-repeaters or
3-segments. A total of 64 repeaters can be used in one network. All segments shall operate at
the same transmission speed.
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| i 1"segment |
r |
o .
. I _—
Repeater
Slave Slave eper ————————— 2nd segment |

Figure 1 — Segment lay.

The master or repeaters shall be connected at the end of segmen

. at cable |, @o
e Flat cable ll, a ¢

length of a trunk line. It is 30 m at 4 Mbit/s and 3 Mbit/s, 1
i at 93,75 kbit/s. Branching is supported in all speeds excef

CompoNet'uses Manchester encoding technology to achieve higher reliability. For insulg

Dgorel t
Slave Slave l- __________ Jrasegmont |

=

h the
bater

nsmit

The
DO m
t for

tion,

the physical layer circuits use pulse transformers and differential communication transcei

vers.

The physical layer has master ports and slave ports. A master port has a built-in termin

ating

resistor, and is used by a master and a repeater. Slave ports have no terminating resistors,

and are used by slaves and repeaters.

CompoNet supports 1/0 data communication as well as explicit message communication. The
master controls all communication in accordance with configuration settings. The master
divides the communication cycle into multiple time domains, and allocates some to I/O

communication and others to explicit message communication. Thus efficient communic

ation

is realized. For I/O communication, a time domain is allocated in every cycle interval, so that

punctuality and time synchronisation is ensured. For Explicit message communication
time domain allocation varies with network load. Therefore, punctuality is not ensured.

, the
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Network specifications are shown in Table 1.

Table 1 — Network specifications

Item

Specification

Topology

Multi-drop and T-branch methods using passive cable components

Transmission speed

4 Mbit/s, 3 Mbit/s, 1,5 Mbit/s, 93,75Kbit/s

Trapsmission-distance

Shall ba-desecribed-sapnaratals
Lad J

Cc

bmmunication cycle

Shall be described separately

AN

C

bmmunication media

CompoNet round cables

CompoNet flat cables

[@)

bnnectable master

O

bnnectable repeater

CompoNet Repeater

(@)

bnnectable slave

CompoNet Word slaves

CompoNet Bit slaves

5

Bximum number of repeaters
a network

64

L9

Bximum number of nodes in a
gment

A maxm{n\%Z&k\e %}nneée to he);\s%ment master port

Bximum number of I/O nodes
networks with repeaters

Maximum o T wMes total 128
of 1 8 OUT bit slaves, total 256

Maximu IN a

Additional\rules.apply*to ks using MIX slaves.

MBximum number of I/O nodes &4 >~
in|networks without repefa@rs aN
Avyailable node a%essk \ \
<wont | <IN {0 103
WR< SN 0\9@\\/
CVNRI I
/N Bit \\0UT [ato 127
epea\k J{{to 63
N{imbe Meé\p\&m\ts&r 16 points per word-slave address
1/ node a ) )
2 points per bit-slave address
Repeater avallabW Maximum 64 repeaters in a network

<

hximum segment layers

3

oot datarat function

th MACLC.

Supnpbartad-ba
Sacacacan) Y
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4.3 Components

CompoNet network consists of the following components used to form a network as shown in
Figure 2.

lihes and a 4-cable terminator also include
lihes.
master[\/\ %
>/\ \ v terminator
pojwer supply 2N

CompoNet master: a device that controls communication. There is only one master
CompoNet network.

in a

CompoNet slave: a device that produces and consumes actual I/O data. There are two
types of slaves, Word slaves and Bit slaves. Word slaves deal with 8 bit data words. Bit

slaves deal with 2 or 4 bit data units to improve communication efficiency of si
devices

mple

ompoNet repeater: a device that provides network expansion and cg

hall be used at each slave.

ompoNet terminator: a passive device to improv
terminator shall be mounted on the farthest end ¢

slaye repeater slave

ower supply
slave repeater slave

S Ia>ve _____ _\/—

Wnication ingnaI

and

. [They

ower
ipply

e. A
of a

ower

power supply

Figure 2 — CompoNet components
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4.4 CompoNet communication model
The abstract object-oriented communication model of a node includes the following:

e unconnected message manager (UCMM): processes unconnected explicit messages;
e identity object: identifies and provides general information about the device;

e connection class: allocates and manages internal resources associated with both 1/0 and
explicit messaging connections;

e connection object: manages the communication specific aspects associated with a
p rticular anlnlir‘:\finn-tn-alnlnlirntinn rnlntinnchiln;

SompoNet-¢DI;

e (JompoNet link object: provides the configuration and status of a physiga
message router: forwards explicit request messages to the approprijéte

e application objects: implement the intended purpose of the prody
4.5 | CompoNet and CIP

CompoNet upper layers use a subset of the Common Ind
specified in IEC 61158-5-2 and IEC 61158-6-2.

P ™) and seryices

The relationships between CompoNet, CIP and the OSI (eferente mo

shown in Table 2.

GO

(ISO/IEC 7498-1|) are

Table 2 - OSl re I'and CompoNet

ISO OSI ompPN\t x
AN
R\ ™

Q 4 D ui\,_
M N ol
\K Vk{npoNet time domain

1 \ CompoNet physical layer
> Cable and connector

5.1 | Communication cycle

5.1.1 General

In a CompoNet network, the master controls bus communications according to its
configuration. A master divides a communication cycle into several time domains or time slots.

5.1.2 Time domains

CompoNet conducts arbitration under strict time supervision managed by the master. The
communication cycle is partitioned into time domains as shown in Figure 3. Each node
obtains the right to send data to the network within a specified time period after the
completion of the OUT time domain.
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Communication cycle

s N

N 7

ouT CN IN EXTEND ouT

Time Domain Time Domain Time Domain Time Domain Time Domain

Figure 3 — Time domains

The first domain of each communication cycle is the OUT time domain.
are ¢N time domain, IN time domain, and EXTEND time domain:

bsequent(don

hains

e (N Time Domain: CN frames are sent in this period. The s spt by
the master.

e IN Time Domain: IN frames are sent in this period consécu all input type deviges.

e EXTEND Time Domain: The master executes : ohs in this pegriod.
Bvent frames ¢ sent in this pgriod.
BEACON frames shall be sent periodically. Th BEACON before ¢very
QUT time domain starts, or in an idJe\EXTEND

51.3

The |master sends an OUT frame first. i he OUT frame triggers slaves| and

repeaters to start their timers. The slav dressed by the "CN Request MAC ID

MasH" field in the OUT fr. i ©s consecutively. This is followed by the

IN frames from any IN dewi i A rtici state, except for EventOnly substate [ at a

pre-defined time sequg S an event command frame and a pogsible

immediate acknowledge fi e\trahsmitted on the bus, depending on the mpster

schefuling. Th efs can send an event command frame, and the

node| designated F ang frame Destination MAC ID field sends an ¢vent

acknpwledge frame

event command
/ / / frame

--| CN frame IN frame |--- | IN frame

event ack. frai]

he

] ]

The number of CN frames is set by the master. Either the master or a slave/repeater may

fend

Figure 4 — A typical communication cycle

5.2 Messaging protocol
5.2.1 Message frame format

5.21.1 General

A LA —
XLV LIV T COTIIITar Irarte.

A typical message frame is composed of Preamble, Command Code, Command-Code-

dependent block(s), and CRC, as shown in Figure 5.
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Preamble Command Code | Command-Code-dependent block(s) CRC

Checked by CRC

Figure 5 — A general frame

There are seven types of frames:

ouT stands for output data.

TRG stands for trigger.

CN stands for connection status.

IN stands for input data.

A_EVENT stands for application event commuy
B_EVENT stands for base memory event com
BEACON notification frame generated b

Command Code definitions are presented in Table 3.

Table/s\-c?\ﬁa\g\ \e&)\
Bo | B1 | B2 | B3 | B4 |83 | BB
T e e
)| TR

0 0 0
o [o |1 Nk T
o |1 k& Y N £
IN
A_EVENT
B_EVENT
BEACON
All fr
Two r polynomials, CRC8 (8-bit) and CRC16 (16-bit), are used.

5.2.1.

The preamble part of a frame consists of 10 marks: 0011 1001 10. See Figure 6.

Transmission direction

.1 mark, : '
XD _i0:i0[1:1i1]0:i0[1i1]o0:
TXE 0] 1

Figure 6 — Preamble of frames
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5.2.1.3 CRC generator polynomials
2 types of CRC generator polynomials are used. See Figure 7 and Figure 8.

CRC8 employs the generator polynomial of X8 + X7 + X4 + X3 + X + 1

Transmission direction
—

CRC7[CRC6 [CRCS5[CRC4|CRC3|CRC2|CRC1|CRCO

Figure 7= Transmissiom direction

CRC[16 uses CRC-CCITT, the generator polynomial is X16 + X12 + X5 A{l.

Transmission direction
— (\

CRC|5|CRC14|CRC13|CRCI12|CRCI1|CRC10{CRC9|CRC8|CRC7|CRC6 C<R€5~ C\\C4 @ C\{\CZ

kel

CRC

5.21.4
block

The fransmission directions are LSB fir§t as dessribe

he transmi
ord0_bit0 to

T - B e

5.2.1.5

The following-Table
are grocéssed.

4 provides a summary of network events and states in which the e

from

from

from

ents
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Table 4 - Command restrictions for slave MAC

MAC State
Event

Function INIT Offline or Locked Online CommFault | EventOnly

Receive OUT/TRG No Yes Yes Yes Yes
CN No No No No No
A_EVENT No No Yes No Yes
B_EVENT No Yes Yes No Yes
Poll (B EVENT) |No No Yes No Yes
IN No No No No TN No
BEACON Yes | Yes Yes Yesa| Nes
CRC_OK_frame |Yes Yes Yes /NQ\ \ Ye&

Send CN_frame No Yes Yes Ye& %5\ )
IN_frame No No Yes < \Q\ \ h}
A_EVENT No |No e\ \N\o\ \ Mes

R
The CRC_OK frame event indicates that a frame orrest C hhe/en received]| The

is defined for use during Data Rate detection.

Message frame types
A OUT frame

1.1 General

psition-within

and

main

he is
time

reset

Figute.9.and Table 5 present the format and block description of OUT frame.

Preamble Command CN Request CRC16
code MAC ID Mask | -ength OUT data
5 bits 7 bits 9 bits 7 bits 0 bits to 1280 bits 16 bits

Figure 9 — OUT frame format
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Table 5 — Block name description

Block name Bit count Feature description
(bits)
Command Code 7 Identifies this frame as an OUT frame.
CN Request MACID | 9 Used by slaves or repeaters to determine the MAC ID of the
Mask nodes requested to respond with a CN frame during the CN time
domain.
Length 7 OUT data length (in words), Indicates 0 words to 80 words.
QT data 0.t0.1280 lndicates OUT data from the master to slaves
(OUT block #0 to Indicates 0 points to 1 280 points (in 16 points).
#79) (\
N

5.2.7
Figu

CN T
tore

/0 H

master from-slaves.

.1.2 Command code
e 10 presents the command code definition. \

BO B1 B2 B3 B%\ ‘ B6

B4
0 0 0 1 N @ l}l/eﬂRsh CN Tafget
Figure 10 ~ O and éqge

arget: The master uses these par tersnassshown in Table 6 to select which node
bly with a CN frame.

[\ \ NTa get
B% \gﬁ\z 2 \/ Description
1 (/\\N@Qes\h\th/e\\s{rti%ated state

0 /\1\ \NQdN the @n-participated state

1 1 \ \Qmﬁe\in}he/Communication Fault state
(0\ \Q\ p%«i\ibi)} from sending CN_frame

Refresh:( If refresh bit (see Table 7) is clear (0), no IN frames are sent t

he output data in the OUT frame are not to be consumed by slaves.

Table 7 — /Q refresh

5 are

b the

1/0 Refresh

B4 Description
0 Disable 1/0 refreshing

1 Enable 1/0 refreshing

5.2.2.1.3 CN request MAC ID mask

Nodes with the same upper bits of the CN Request MAC ID Mask send CN frames in

asce

nding order of their lower bits.

For example, if the CnFrameAddressMask value in the STW is 4 (16 CN frames per CN time
domain) and this value is 48, nodes whose MAC ID range 48 to 63 respond with CN frames.
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5.2.2.

1.4 Length

— 30 -

This is the output data length ranged from 0 to 80 in words.

5.2.2.1.5 Output data

Output data is sent for consuming slaves.

PAS 62026-7 © IEC:2009(E)

It is always sent in multiples of words.

For word slaves, the “OutBlockPointer[6:0]" set by STW from the master decides where the
output data is Iocated in the frame. For example value 3 of “OutBIockPomter[G 0]” means the

been| allocated by the master.

5.2
5.2.

-

their inter

.2 TRG frame

2.1

ter the co

General

It has following purpose

Preamble Command
MAC 1D maak | CRC®
code mas
5 bits 7 bits 9 bits 8 bits

er of
neter

has

JT frame except that it does not d¢liver
ihé master.

and

start

Figure 11 — TRG frame format

Table 8 — Block name description

Bit count
Block name Feature
(bits)
Command 7 Identifies this frame as a TRG frame.
CN Request MAC 9 Used by slaves or repeaters to determine the MAC ID of the

ID Mask

domain.

nodes requested to respond with a CN frame during the CN time
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5.2.2.2.2 Command Code

Figure 12 presents the command code definition.

—-31-

BO

B1

B2

B3

B4

BS

B6

1

1

1/0 Refresh

CN Target

Figure 12 - TRG command code

CN Target: See 5.2.2.1.2.

I/O Hefresh: See 5.2.2.1.2.

5.2.2.2.3 CN request MAC ID mask

A CN Frame is used by slaves and repeaters to nptif

See p.2.2.1.3.
5.2.2.3 CN frame
5.2.2.3.1 General
Reqy

to re

configuration.

Addi
CN f

Figu

Pr%a\nyhe Comw}/\\ Me

Status CRC8
/\<\\/\Qde AC ID
5 it \ "\ 4 bits 4 bits 4 bits 8 bits

\}igure 13 — CN frame format

Table 9 — Block name description

“CN
t are
uring

vent.

Bit
Block name Count Feature
(bits)
Command-Gede 4 ldentifies-this—frame-as—a-CN-frame
Source MAC ID 9 Indicates CN frame source MAC ID
Status 4 Indicates application status

5.2.2.3.2 Command code

Figure 14 presents the command code definition.

BO

B1

B2

B3

Duplicate check function status

A_EVENT sending request

Figure 14 — CN command code
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Duplicate check function status:
A slave or repeater reports its duplicate MAC ID check function by this bit.

If the bit is reset for a non-participated node, the duplicate MAC ID check is active. In
this state, the CN counter in the node increases after each CN frame sent by the node
without having received an STW. If the counter reaches 16 without transitioning to the
Participated state, the node goes to the Communication Fault state.

This bit is ignored when sent from nodes in the Participated state.

The CN counter can be stopped by a “STW_Standby Locked” ope see. Y4 B). A
locked node reports this bit with “1”. See Table 10.

Table 10 — Duplication checking function statu

B2 Description \ \
0 | Duplicate MAC ID check active < \

1 Duplicate MAC ID check inactive A \

A_EVYENT sending request:

A slave or repeater uses this bit toNpfd e ma teC}i eeds to send an A_EVENT
frame. See Table 11.

Table 11 - _W ending request

B3 | ( Deséription
1]\ Ne¥q to seq@an ANEVENT

o\ No}eg\e\st %\sé@ng\g_EVENT

D the

Table 12 — Status of CN frames

I
BO Bt B2 | B3

Warning Alarm Reserved

Warning: This bit is set to “1” when some error such as maintenance need occurs. This kind of
situation can possibly lead to a problem. See Table 13.

Table 13 — Warning bit of CN frames

BO Description

1 True

0 False
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Alarm: This bit is set to “1” when some critical error such as Non-volatile memory malfunction
is detected. See Table 14.

Table 14 — Alarm bit of CN frames

B1 Description
1 True
0 False
me
General
frame is generated only by slaves which send input to the m r. Seenfigwe 14
15.
Preamble Command Source Lenath Ih\ \QB}B
code MAC ID 9 data
5 bits 2 bits 9 bits 5 bits \z\ts\m\sm bits
Figure 15— IN fra

and

Block name

Bit count

Table 15 Iock(ng> e cr‘on

xﬁwﬁption

(bits)
Command 2 Identifi%:s th'rs*ﬁngme\\s\anN\yame.
$ource MAC ID 9 Indicatey IN data source\MXC ID.
length 5 \(Coded hin 5 bitd\indicates 2, 4, 8, 16, 32, 48, ..., 256 bits of
[\ input.data
IN data %t&%} IN Wrd slave: 8 points to 256 points of IN data.
\r\fra

forBit'slave: IN data is fixed as 2 bits or 4 bits.

5.2.2.4.

Figu

d code definition.

Figure 16 — IN command code

B0 | B1
1 0

5.2.243—Sourece- MACHD
This is the MAC ID of a slave which produces input data.

5.2.2.4.4 Length

Table 16 presents the encoded length definition.
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Table 16 — Encoded length

B0 | B1 | B2 | B3 | B4 Description
0 [0 |0 |0 |0 |2bits
1 0 [0 |0 |0 |4bits
0 |1 0 |0 |0 |8bits
1 1 0 |0 |0 |16bits
0o [0 |1 0 |0 | 32bits
._(Increment of 16 bits)
0 |1 0o [0 |1 256 bits S~
1 |1 o o [1 |Reserved Al
AN
1 1 |1 [1 |1 |Reserved N\ >
5.2.2.4.5 Input data \ \>

The length of input data shall be the same as indicated

.5
.5.1
A EVENT frame

DSES!:

A_EVENT frame

General

. A_EVENT frames

vent commupicatikt
vent comm i

ation
wing

is us et message communication for the applic
ed™Noy) all devices. They are used for the follg

Baster

arting as an intg je is
forwarded by b the
initiating clien
Figute 17 and Tab e format and block description of A_ EVENT frame.
AN
Preamble \C W Destination Source Event
Length CRC16
code MAC ID MAC ID data
bits 6 bits” 9 bits 9 bits 5 bits 0 bits to 352 bits | 16 bits
Figure 17 — A_EVENT frame format
Table 17 — Block name description
Bit
Block name Count Feature description
(bits)

Command 6 Identifies this frame as an A_EVENT frame

Destination MAC ID | 9 Indicates event data destination MAC ID

Source MAC ID 9 Indicates event data source MAC ID

Length 5 Indicates 0 words to 22 words of event data length (in word). Use of

23 to 31 is illegal.
Event data 0 to 352 Event data of 0 words to 22 words.
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Event communication is executed during the EXTEND time domain.

5.2.2.5.2 Command code

Figure 18, Table 19 and Table 20 present the command code definition.

B0 | B1 | B2 B3 B4 BS
1 1 1

Acknowledgement | Command type

Figure 18 — A_EVENT command code

Acknowledgement: If the bit is set, a receiver shall acknowledge back to ap+#
In atcknowledgement frames to A_EVENT requests, the bit shall be
request frames, the bit shall be set.

Table 18 — Acknowledgement bit of A_/EV\ T

B3 Description \\
0 No acknowledgement is required \ \ \

~N
1 An Acknowledgement is required

S

sedk to indicat

Command Type: This part of the cod
or a
recei
comi
the moment. The originatg

Description

w0

\(k Thig\;{)m/\ nd}a request
0

1

X

P}s@ve A@nowledgement

hs\g\aMcknowledgement, the receiver is in busy state

\R{aygrved

AC ID and source MAC ID

5.2.2.5.3

Eithgr the destin
of A |[EVENT frames.

A ra0a it AL
or AN/ ENT £ K
== 1T L vy

v@t er the command is a request
s a full command has

<|1uest.

n A-EVENT

been
i the
nd at

AC ID or the source MAC ID shall be the master MAC ID for any one

MAC ID.

For an A_EVENT frame sent by the master, the source MAC ID is the master MAC ID.

5.2.2.5.4 Length

ster

This part indicates the event data length in 0 words to 22 words. Values 23 through 31 are

illegal.

For an acknowledgement, this shall be 0.
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5.2.2.5.5 A_EVENT data

A_EVENT data has a maximum of 22 words per frame. The data is used for explicit messages.
The formats are defined in 5.2.3.2.

When the addresses of explicit message source and destination in the A_EVENT data are not
identical with the source and destination MAC ID, the A_EVENT is processed by a master

proxy.

For an acknowledgement, there shall be no data.

5.2.2.6 B_EVENT frame
5.2.2.6.1 General

The B_EVENT frame is an event communication frame only for . Each
nodel has its own data link settings and parameters. The B_EVENT\is Used er to
get dr to set these data-link related settings and parameters. Also, S
frame to allow a slave or repeater to send A_EVENT. Fi
format and block description of B_EVENT frame.

Preamble Command Destination Source Eyent
Léngth CRC16)

code MAC ID MA?/I‘D\ AN data
bits 6 bits 9 bits ; s(bitd ) (] 46 bits to 352 bits | 16 bits

N ogE\ P
Figure 19 =B_ T me\fo\rmét
Table 20 BI@\na escription
1t \( N
Block name Cou x Feature description

ommand & > 6>\ « I}aqtifhe\\tMame as a B_EVENT frame
Destination MAC | 9 \qgjrk%tgs/gestination MAC ID

$ource MAC ID< \9\ \ Indicﬂes event data source MAC ID
length /\ Indicates 1 words to 22 words of event data length
E.vent}i{ta\ N \_Jo\to 1’})\2/ Event data of 1 words to 22 words

DO

B_EYENT fra is also used in the detection of a duplicate MAC ID and other hode
operationss

5.2.276.

Figure 20, Table 21 and Table 22 present the command code definition.
BO | B1 | B2 B3 B4 B5
1 1 0 Acknowledgement Command type

Figure 20 - B_EVENT command code meanings

Acknowledgement: If the bit is set, a receiver shall acknowledge back to a B_EVENT request.
In acknowledgement frames to B_EVENT requests, or “A_EVENT Poll Request” frames, the
bit shall be clear. In B_EVENT request frames, the bit shall be set.
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Table 21 — Acknowledgement bit of B_EVENT

B3 Description
0 No acknowledgement is required
1 An Acknowledgement is required
Command type:
_-
Ll —
B4 | B5S Description (

N
0 0 This command is a request for a participated nod9\<
1 0 Positive Acknowledgement Q \

1 1 Negative Acknowledgement, the receiver i§/in\bu§>\st§tg

0 1 This command is a request for a non-})eﬂ{;i\peted\no%e

5.2.2.6.3 Destination MAC ID and source MAC

Eithdr the destination MAC ID or the source aster MAC ID for all
B_EYENT frames.

For a B_EVENT frame sent by a slave aster

MAC]|ID.

For 8 B_EVENT frame se

5.2.2.6.4 Length

This [part indicat well

as vglues 23 throu

This

5.2.2.

Figu ENT

frame.

Preamble | Command | Destination Source Length Event CRC
Code MAC ID MAC ID Data
Reserved E CMD Group ltem Data

5 bit (00000)

Figure 21 - B_EVENT message format
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E_CMD:
Transmission direction to the line
<—
E CMDO | E CMD1 | E CMD2
Figure 22 — E_CMD block
Table 23 — E_CMD block meanings
E_CMDO | E_CMD1 | E_CMD2 Meaning <

0 0 0 Read Request / R<p&\\ \

0 0 1 Write Reques(t//\Re\ans

0 1 0 ED \

0 1 1

1 0 0 /(EVENW\\oH\Reque

1 0 1 U ESE ED

1 1 0

1 1 N

NOTE The content of service is @ed\@@{ﬂl}b\ck}B{EVENT.

Groulp: This part shall be set to R,%f TW, and “0” for A_EVENT Poll Request
as shown in Figure 23 3 ;
e (roup 1: Nets
e (roup 2: Config
e Qroup 3: Obso
e (roup 4 tg
e (roup 0

Transmission direction to the line

<
E GPO | E GP1 | E GP2

Figure 23 — Group block
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Table 24 — Group block meanings
E_GPO E_GP1 E_GP2 Meaning
0 0 0 A_EVENT Poll Request
1 0 0 Network status
0 1 0 Configuration
1 1 0 Obsolete
0 0 1
1 0 1 ESERVER
S 1 ; RESERVED
1 1 1 (_\

Item] This shall be set to “31” for STR and STW, and “0” for A_EVE oM Re
in Figure 24 and Table 25:
e Ifem 31: STR or STW operation
e Item 1 to Item 21: Obsolete
e Item 0: A_EVENT Poll Request
e Qthers: Reserved m G
Transmission dgw
<‘
E\IT (E\IT E IT2> EIT3 | E IT4
Q y Item block
le 25 — Item block meanings
AN
Em E_IT2 E_IT3 E_IT4 Meaning

o

//
5
N

A_EVENT Poll Request

N

Obsolete

hown

O |lm Ol |lOoO|lm|lOo|lm|lO|=w|O|= oo~ |lo
Ol |mnlololmn|m|lOolOo|=w|=|O|lOl|= |~
olna|a|n|mn|lo|lo|lo|lo|=a|a |~ |allo|o|o|o

O~ |lO|lO|O |OllO|O |O |O

~ OO0 |0o |0 |0 |O |0 |0 |0 |0 |Ollo |o (o |o
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E_ITO E_IT1 E_IT2

E_IT3

E_IT4

Meaning

Reserved

Data

alo|lm|lom|lo|l=|lom|lo|=|lOo|~ ||~
Ala|lo|lo|alm|lolo|lma|m|lo|lo|=~ |~ |O
aAlala|lalo|lolo|lo|a|ma|a | |o|o |

Aalalalala|la|lma|m|lo|lo|lo|lo|o|o|o

Ala|lalalalalalalmalalalalala|a

3R or STW peration
~X

Network status group (Group1): Commands (E READ are prohibited in this
areal Access to this group is called / iated STR. Figure 25 presents
the §TR definition.
15 9
+(
E IT-11111<\K\\\5 > E_GP - 001
7 [\R (\5\\&) 3 2 1
E_CM% &QO 2 \ Reserved 2@
15 /\< \/‘M\\/Q\Q/ 12 11 10 9
+1
endbuDi3g) X\
§\ \\ w 5 4 3 2 1
R
\k&i\ow
15\) 14 13 12 11 10 9
+2
SerialNumber[31:24]
7 6 5 4 3 2 1
SerialNumber[23:16]
15 14 13 12 11 10 9
+3
SerialNumber[15:8]
7 6 5 4 3 2 1
SerialNumber[7:0]
15 14 13 12 11 10 9

+4
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DeviceType[15:8]

7 6 5 4 3 2 1 0

DeviceType[7:0]

15 14 13 12 11 10 9 8
*5 R terM Reserv

depea ervo a OutloModeStatus[5:0]

e ed

T 6 5 % 3 2 1 v

Reserved 2 InloModeStatus[5:0] /\(

15 14 13 12 11 10 \ 9\ X\
+E /\

GateCount[1:0] LastRepeaterNodeAddres{I‘S@\\ \

7 6 5 4 3 (\\2\\ \ 0

Reserved 2 ControlCode d(%s }e\ peedCode[2:0]

1 14 1 /{ X\/w/ y
N 5 /'%\ - 9 8

ProductCode[15:8] \ \_j

7 5(‘(\ \3> 2 1 0

ProductCode(\}\ f\\ \) >

1 }\4\ \ 11 1
y 5 [\ 13 0 9 8

Maj(ﬁeyié@n[?:@ \\)

M\/\ 3 2 1 0
&&&K\{{\\/ Obsolete P [3:0]
eser d art | be "0"
olete~part shall be "0"
Figure 25 — Status Read (STR Response) event data
STRIfield-data:

a) VendorlD: Vendor ID attribute of the Identity Object as assigned by ODVA

b) SerialNumber: Serial Number attribute of Identity Object

c) DeviceType: Device Type attribute in the Identity Object as defined by ODVA

d) RepeaterMode: True/False

e) InloModeStatus: Coded-length of input data and status
InloModeStatus[5]:
1: InloModeStatus[4:0] indicates size of input data

1)

2)

0: no input data

InloModeStatus[4:0]:
00000: 2 points; 00001: 4 points; 00010:8 points; 00011: 16 point
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e 00100: 32 points; 00101: 48 points; 00110: 64 points; 00111: 80 points;

e 01000: 96 points; 01001: 112 points; 01010: 128 points; 01011: 144 points;
e 01100: 160 points; 01101: 176 points; 01110: 192 points; 01111: 208 points;
e 10000: 224 points; 10001: 240 points; 10010: 256 points; others: reserved.

f) OutloModeStatus: Coded-length of output data and status

1)

OutloModeStatus[5]:

e 1: OutloModeStatus[4:0] indicates size of output data

e 0: no output data

Conf

Accel
area

+0

OutloModeStatus[4:0]:

blid for a repeater.
ontrol Code: Control Code value from the

ss to this gro

e 00000: 2 points; 00001: 4 points; 00010: 8 points; 00011;:16 poin
e 00100
e 01000: 96 points; 01001: 112 points; 01010: 128 g
e 01100: 160 points; 01101: 176 points; 01110: 19

e 10000: 224 points; 10001: 240 points; 10014Q: 256

riting”, abbreviated as STW. Read command tq this

+1

+2

+3

is not allow 3 STW definition.

15 12 11 10 9 8
CEN T\ E_GP - 010

7 A \Q 5 4 3 2 1 0
E_CMDMO Reserved 2@
15 14 13 12 11 10 9 8
VendorlD[15:8]
7 6 5 4 3 2 1 0
VendorlID[7:0]
15 14 13 12 11 10 9 8
SerialNumber[31:24]
7 6 5 4 3 2 1 0
SerialNumber[23:16]
15 14 13 12 11 10 9 8
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+4

+5

+6

+7

+8

+9

— 43—

SerialNumber[15:8]

7 6 5 4 3 2 1 0
SerialNumber[7:0]
15 14 13 12 11 10 9 8
CnTimeDomain[15:8]
7 6 5 4 3 2 1 0
CanTimeDomain[7:0]
15 14 13 12 11 10 9 f\ 8
InTimeDomain[15:8] AO (\\
7 6 5 4 3 2 \ \1\ \ O>
InTimeDomain[7:0] < \\
15 14 13 12 11 O\ e\ 8
Reserved @ //\ C ;\ame\gddressMask[z:Oq
7 6 (\\?»/ /\2 1 0
?:serve OutBIockPomter& Q i w
15 14 11\ 9 8
e S
7 6[\ 5\\ (\\4\ 3 2 1 0
Reser@ & \\s\tese ©9® | Reserved a rl]JtnRegistra Running
15 14 13 \/(2 11 10 9 8
Progosee
NN\ 4 3 2 1 0
B
\>4 13 12 11 10 9 8
Reserved @ [15:8] (0)
Z 6 5 4 3 2 1 0
Reserved @ [7:5] (0) EventOnly | Reserved 2 [3:0] (0)

a8 Reserved part shall be "0"

Figure 26 — Configuration event data (STW Request)
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STW field data:
a) VendorlD: Vendor ID attribute of the Identity Object as assigned by ODVA. Normally, a
copy from STR result is used.

b) SerialNumber: Serial Number attribute of Identity Object, Normally, a copy from STR result
is used.

c) CnTimeDomain: Mark count. This data is set by the master. When a node becomes
“Participated”, it shall reply a CN frame according to this setting.

d) InTimeDomain: Mark count. This data is valid for IN and MIX slaves. When a node

becomes “Participated” (excluding EventOnly state), it shall transmit an IN frame
agcording to this setting.

e) QnFrameAddressMask: This data is valid for “Participated” nodes, indie CN
frame number after an OUT or TRG frame, which requests “Participa i es.

e 0O means 1 CN_Frame after an OUT or TRG frame. The Nod ied by
the “CN Request MAC ID” sends a CN.

e 1f means 2 CN_Frames after an OUT or TRG frame. The N itk its jof its
MAC ID corresponding to the upper 8 bits of the “CN 7 TRG
sends a CN.

o 2

e 3

e 4 16 CN_Frame, upper 5-bits of t

e 5f 32 CN_Frame, upper 4-bits of the™

e 06|7: behave same as value 0

f) QutBlockPointer: 0 to from
QuUT frame. See 5.2.

g) ResetRequest: Reset the\gode gim| .

h) UnRegistrant;/Ena i c > k Disjable.
When it is @i- » error
state when the€o .

) R icipated: 1° -

i) P STR
result is Gsed.

k) E s an
g

A E

The AEVENT Poll Request format is shown in Figure 27.

Word Offset 15 14 13 12 11 10 9 8
+0 | Group=0 ltem=0 |
7 6 5 4 3 2 1 0
| E_CMD=1 0 |

Figure 27 — Poll data

5.2.2.6.6 B_EVENT frame decoding process

When a B_EVENT frame is received, it is first decoded as shown in Figure 28. This is to see
whether the received frame is a STR, STW or A_EVENT Poll request.

If it is an STR request, it is processed according to the rules in Table 26.
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If it is an A_EVENT Poll request, it is processed according to the rules in

Table 27.

If it is an STW request, it is processed according to the rules in Table 28. If the STW request
passes these checks, the B_EVENT Data in the STW request shall overwrite the configuration
parameters listed in Figure 26. Processing then follows the flow chart shown in Figure 29. The
STW commands used in the flow chart are defined in Table 29.

B_EVENT frame
received

Length<=22 words

Destination MACID
=My MACID

\ WDetection

*QommunicationFault

Eitheg”participated” or
“non—parficipated” state?

CRC OK?

Noncpartidi aﬁ/
Rartic' ated
No Yes
K?

Yes v

A correct Frame is
No received(CRC_OK) NOP
Valid E.CMD?
E_CMD: NOP
- 000 (STR)
- 001 (STW)

- 100 (A_EVENT Poll)

y

A STR request is

received

;

A STW request is
received

L

A A_EVENT Poll
request is received

Figure 28 — B_EVENT general decoding phase
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Table 26 — Processing rules for a STR request

Condition Action
Command code
B3 B4 B5 My state Receive buffer Response
1 0 - - Busy Negative acknowledgement
0 0 - - Busy No acknowledgement
Positive acknowledgement
1 0 1 Non_participated Free with Event Data
0 0 1 Non_participated Free No acknowledgement
- 0 1 Participated Free No acknowledém&l\
- 0 0 Non_participated Free No ackno ec}éer(re\
Posmxﬂég\n;gvf}ge\%w
1 0 0 Participated Free WI)J\EV nt
0 0 0 Participated Free ed me t

EG

means "Don't care”.

The hyphen

Table 27 — Processing rules for an A EN polthrequest

Condltloq/\ /\\ Action

Command j
code
B3 | B4 | B5 My state en uffer Acknowledgement

1 - - /\ No acknowledgement
- - - Non\\artl\mﬁated 2 V No acknowledgement
0 0 1 ’Da ici av\d K £ ~—7 No acknowledgement
0 0 /6\ b}rnmpa?d N NN_?/ENT No acknowledgement

/RM \d\ P>EVENT is ready A_EVENT is sent out

o
The hyphen/‘\{\\a\n \"D\ \'\\ \



https://iecnorm.com/api/?name=ad0d1b6239f85d84ff7890296eb51c04

PAS 62026-7 © IEC:2009(E)

—47 -

Table 28 — Processing rules for a STW request

Condition Action
Command
code Vendor ID/
serial Receive B_EVENT
B3 | B4 | B5 number My state buffer Acknowledgement data State transition
Negative
1 0 - -a -a Busy acknowledgement Discard No transition
0 0 - -a -a Busy No acknowledgement | Discard No transition
FOSItlve
1 0 [ Matched Non-participated | Free acknowledgement Overw),te\ See Figure 29
0 0 1 Matched Non-participated | Free No acknowledgement rlte See Figure 29
Tragsitiop to
Communj|cation
- 0 [ Mismatched Non-participated | Free No acknowledgem% |s ul
- 0 [ -a Participated Free No acknowledge o transiftion
- 0 D -a Non-participated | Free No acknowIQQM Nrd \ No transition
Positiyve
1 0 D Matched Participated Free ack wleﬁg)eme ¢ Overwrite See Figufre 29
0 0 D Matched Participated Free ed me Overwrite See Figufe 29
Transitiop to
Communj|cation
- 0 D Mismatched Participated Free \Qo a nowI nt | Discard Fault

2 The hyphdn ”-

* means "Don't care”.

S

9,

&
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Processing a matched STW request

No
Reserved =0? » NCP
Reserved=0
Yes
STW_Reset regest? P Reset
Yes My state is No
Participated?
STW_Standby Offlige No STW_Run Online
request? request?
Yes STW_Standby Locked
request?
STW Run No
Yes EventCnly
request?
My state is STW_Standby
EventCnly? reques
A4 A

Transition to Transition to
Non-participated

(Offline)

Transition to

<

PAS 62026-7 © IEC:2009(E)

Locke

No

Non-participated Non—partlicipated Trangition to Trangftion to Transition to Transitior] to
(Locked) (Offine) Participatea rticipatea Non-participated Non-participated
(Online; (EventOnly) (Offline) (Locke
Inform upper layers \/
Connection Object is
Established?
Yes
‘ Timeﬁ\/ NOP
igtire 29 Fl chart for processing a matched STW request
&\ Table 29 — STW request commands
Reset
$TW request co ds | Running @ | UnRegistrant @ request @ | EventOnly @ | Reserved P
S[FT'W_Standby Offline b 0 0 0 0 0
STW_Reset 5 U U T U U
STW_Standby Locked b 0 1 0 0 0
STW_Run Online P 1 0 0 0 0
STW_Run EventOnly P 1 0 0 1 0

8 See 5.2.2.6.5.

b See 5.4.2 and Figure 29.

NCP
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5.2.2.7
5.2.2.71

BEACON frame

General

— 49—

BEACON frames are generated by the master to notify slaves and repeaters of the present
transmission speed and network connection information. Figure 30 and Table 30 present the
format and block description of BEACON frame.

At least one BEACON shall be sent every 250 ms.

Preamble Command Control Speed Last Repeater Gate ~Dra
Code Code Code Node Address Counter
b bits 5 bits 2 bits 3 bits 6 bits 2 blts 8 bits
Figure 30 —- BEACON frame format
Table 30 — Block name descripti x
Bit count
Block name Featu des |o
(bits)
Command Code 5 Identifies this frame asﬁ B?Agloh\\ake\ >
Control Code 2 Number of CN frarrfs\ék/wk?/d ng}s{cm/me domain
Speed Code 3 |nd|c€t/\th cgde f ns |ssng\}p?\;ﬁ7
| ast Repeater 6

Node Address

Indma&WéﬁWt this frame passed through

[Gate Count

2 Indlca es trke‘n{mb\é\\f\@pe ers that this frame passed through

5.2.2
Figu

5.2.2.

Cont
parti
the N

e 31 presen

rol Codede
Cipated-nodes.

2.7.2 Comman

lare

he omn.

B2 | B3 | B4

0 0 0 1

re 31 — BEACON command code

the number of CN frames in one bus cycle. This is only valid for
A’Communication Fault node uses the value received when the node|
on-participated state. Table 31 presents the Control Code definition.

Table 31 — Control code of BEACON frames

B0 | B1

Mask Address (Hex)

Meaning

03

4 CN_frames after an OUT or a TRG frame. The
Node whose the upper 7 bits of MAC ID
corresponds to the upper 7 bits of the “CN Request
MAC ID” in an OUT or a TRG sends a CN frame.

07

8 CN_frames after an OUT or a TRG frame. The
Node whose upper 6 bits of MAC ID corresponds
to the upper 6 bits of the “CN Request MAC ID”
in an OUT or a TRG sends a CN frame.

OF

OF

16 CN_frames after an OUT or a TRG frame. The
Node whose upper 5 bits of MAC ID corresponds
to the upper 5 bits of the “CN Request MAC ID”
in an OUT or a TRG sends a CN frame.

non-
is in
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5.2.2.7.4 Speed Code
Table 32 presents Speed Code definition.

Table 32 — Speed Code of BEACON frames

BO B1 B2 Meaning
0 0 0 93,75 kbit/s
1 0 0 Reserved
0 1 0 1,5 Mbit/s
1 1 0 3 Mbit/s
0 0 1 4 Mbit/s (
1 0 1 Reserved /\< A
0 1 1 Reserved < \
1 1 1 Reserved /\ \

5.2.2

This The
master resets it to zero when it sends a BEACON. S

Whep a slave or a repeater receiveg The
master can get the value by STR. See

5.2.2.7.6 Gate count

The yalue increments by i , frame passes through a repeater| The
master sets the initial W d BEACON. See 5.4.6.

When a slave o 2ON frame, this value is copied to its Gate ¢ount
field jin the STR framenln af the value with an STR. See Figure 25.

A slgve that rece ( a Gate Count value greater than 2 shall not transitipn to
the Rarticipatg ater with a Gate Count value greater than 1 shall not repeaf any

frames.

5.2.3
5.2.3.1

All explicimessage communication is performed in an unconnected manner using A_EVENT
framesnas shown in Figure 32. The master or slave or repeater nodes can send A_EVENT
messages. The A_EVENT message format supports fragmentation for large requests and
responses.

When slave or repeater nodes need to send an A_EVENT, they set the A_EVENT Sending
Request bit in their CN frames. The master then grants the slaves or repeaters the right to
transmit this request. This is done by issuing an A_EVENT Poll Request during a future
EXTEND time domain. If the request is fragmented, the node is granted permission to send
each subsequent fragment.

When the master issues an A_EVENT to a slave or repeater node that requires a response, it
grants the slave or repeater node permission to respond by issuing an A_EVENT Poll Request.

When granting permission to a slave or repeater node, the master can issue the A_EVENT
Poll Request at any time and rely on the response to determine if the device was ready.
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Alternatively, the master can wait for the next CN Frame that has the A_EVENT Sending
Request bit set before issuing the A_EVENT Poll Request.

-
Application \ ' UCMM Application

Object Object

Master CompoNet

Figure 32 — Object diagram of A_Event message

5.2.3.2 Explicit messaging format

5.2.3.2.1 General

CompoNet encapsulates explicit messages into the gvent™data.p
shown in Figure 33.

f AMEVENT framgs as

Explicit Message Service Data is firs{/encod ithin

this uffer is octet swapped and placed.on

(N
Preamble | Comm 8\ esti tio}r\/ Souyce | Length | Event CRC
Cod?\ AC | CID Data
(N
<\\ \O Explicit Message

Figure 33 — A_EVENT message format

Two types of expticit message formats are defined:

e (Qompact - 1 Octet Class ID and Instance ID (required), and

- ale-el ol =
o CANAIIUTU = Ui

Ll L s TAY
r{optornar):

All explicit message formats consist of a header and service data. The size of the message
header and what data fields make up the header depends on whether it is a Compact or
Expanded message type. The content of the service data is defined in Figure 40.

For an unfragmented explicit message request, or the first fragment of a fragmented explicit
message request, the format shown in Figure 34 for Compact type or Figure 35 for expanded
type is used. The first 7 words make up the message header. The format of “Padded EPATH”
shown in Figure 35 refers to the service data format defined in Figure 40.
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g L a1l sl o8l 7| 6| 5| 4| 3] 2| 1|0
0 Control Code
1 Destination MAC ID
2 Source MAC ID
3 Extended SID SID
4 Size
5 Reserved Service Code /\
6 Class ID Instance II(\
7-21 Service Data (0 octet - 30 oéet)\\
X

Figure 34 — Compact message type fequ
(non-fragmented frame/first f e

17

—_—
—

Word 1 N
g 9 & 5

Offset | 5| 4 g\; 3 76
ST o
A s
N2 (\w MAC ID

S 3 WD SID
< 5 \/&eserved Service Code

\\6 Reserved EPATH Length
\\2 Padded EPATH
221
Service Data

Figure 35 — Expanded message type request format
(non-fragmented framel/first fragment frame)

For an unfragmented response, or the first fragment response of an explicit message, the
format shown in Figure 36 is used. The format is used by a responder, which could be the
master, a slave, or a repeater. The first 6 words make up the message header.
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For 4

up the message header.

n unsuccessful response, the format shown in

g RFHEHE BEREEEBERE

0 Control Code

1 Destination MAC ID

2 Source MAC ID

3 Extended SID siD

4 Size

5 Reserved 1| Service Co/de\
6 to 21 Service Data (0 octet to 32 W

r p%ns format

Figure 36 — Compact/Expanded message succ
(unfragmented frame/first fragm

ig

AN

Word [ 1] 1] N 1[N 4 [~ /g
Offset | 5|4 3 1\Q98<76\\54 2110
0 C }&kCo e
[N
(\ /\\\D@watio AC ID
\‘ N
N O\ ource MAC ID
Q \23 EheQ d SID SID
4 \) Size
< S eserved 0x94
\ 6 General Status Additional Status
Code Code

For

act/Expanded message unsuccessful response format
(unfragmented framelfirst fragment frame)

fragmented message communication, after the first acknowledgement is received

requester uses the format shown in Figure 38 for the 2nd through last fragments o

, the
f the

exchange.

In-a similar tasnion, the responder uses the Ttormat snhown In Figure oY

hen

transmitting a fragmented message communication, for the 2nd through last fragments of the
exchange. Bit 9 in the Control Code field is used to determine if the frame is fragmented or
unfragmented. The header is the first 2 words for both figures.

Word [ 1111 1] 1] 1

ofiset |54 3|2 1|0[28 7|6]54]3]|210

0 Control Code
1 SID Reserved
2to 21 Service Data (0 octet to 40 octet)

Figure 38 — Compact/Expanded message request format for fragments
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Word 1111111
Offset | 5 10987654321
0 Control Code
1 SID Reserved
2to 21 Service Data (0 octet to 40 octet)

The Service Data is defined in Figure 40. If the service

octetls, a pad octet with value 00 is added to the last octet position.

5.2.3.2.2

NN\ XS

data consti

Word [1[[1]1]1]1

Offset 543210987’6’\&5’“\3§10
n Octet 1st /(70&’(%\/
n+1 @r@ (é@étf&?

> Zbad%ctet)

Control code fo

Figure 0—%& Mrmat

rmat

er of

Bit Description
15 1<ram\t§§g \ Tr> bit is set to 0 for request and set to 1 for response.
14 /\ \s\porﬁ;\requés\t %e bit is always set to 1 in a request and 0 in a response.
13 essage Typ 00: Compact Explicit message type
01: Expanded Explicit message type
tp
10:(reserved)
12
11:(reserved)
1to Reserved The bits are always set to 0 and reserved for expansion.
10
9to 8 Fragment Type See Table 35.
7100 Fragment Count Fragment counter. For a single frame, the counter value is set to 0 in the
head fragment.
2 In a response, the message type is always 0.

5.2.3.2.3

Destination MAC ID

Destination MAC ID indicates the receiver of an A_EVENT message. If it is different from the
value in the frame header, routing is required.
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5.2.3.2.4 Source MAC ID

Source MAC ID indicates the sender of an A_EVENT message. If the A_ EVENT message
server generates a response, the value is designated in the source MAC ID of an A_EVENT
message.

5.2.3.2.5 SID

Security Identifier or SID is used for matching transmission and reception. The client selects
the value and the server echoes it back. The value selected is vendor specific.

o |fftheTmasteristhetiient, the Tanmge of SIDTs Ox00to Ox7F (0 to1277:
o Ifla slave is the client, the range of SID is 0x80 to OxFF (128 to 255).

5.2.3.2.6 Extended SID

The [klient selects the value and the server echoes it back. 3" vgndor

speciffic.

5.2.3.2.7 Size

The [octet size of service data is designated in the following ra 0 to

35) for a request frame of compact
ponse frame.

message type; 0x21 to OXFFFF (33\to 66535)\fb
i epends on EPATH Length.

5.2.3.2.8

This |is the size in

5.2.3.2.9
Unsyccessful respe ~ ontain a General Status Code indicating the reason for fajlure.
Optignall ition g’ Code may be included to provide more information.

CompoNet re ckriowledge every fragmented message at the data link level. Thgre is
no way to infor ender of an oversize error code immediately after receiving thq first
fragment.-Only after-all fragments are received can the receiver check the received mesgage,
and 1hen return a response with status.

The receiver cannot fully process oversize messages. If the “Size” in the first fragment explicit
message request is greater than the receiver’s buffer size, the receiver shall return a status
code of "the message is longer than the receiving buffer" (0x23).

For unsupported message types, the receiver shall return a compact message type response
with a status code of "message format not supported” (0x24).

5.2.3.2.10 A Data encoding example

An example is given to illustrate data transfer.

Assumption: The master is requesting a Set Attribute_Single of 4 octets of data,
0x1234(word)-and 0x5678(word) to Class 0x64, Instance 0x01, Attribute 0x65 of a slave
whose MAC ID is 0xD0. The Control Code is 0x4000.
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At the master’s application, the EM request is listed as shown in Table 34.

Table 34 — A Data encoding example

Word i 918|7|6|5|4|3|2] 1] 0| Description
Offset 514 3|2[1|0
0 40 00 Control Code
1 00 DO Destination MAC ID
2 01 Co Source MAC ID
Extended
3 Extended SID SID SID /\SID
4 00 05 Sige
5 Reserved 10 Rese<(e\ \SQOV'Cé\
6 64 01 cfass IR\l Instance 15
7 65 34 Atteibute I/ N\
8 12 78 N \ ice Dyta
9 56 Pad(00)
Whep the slave receives the reques in word O through word 6
using the header format information give service data from wordI
as CIP definitions. So the slave kno is a tiribute_Single service to Class

Instance 01, Attribute 0x65 with data 0k12

5.2.3.3 Fragmentatio
5.2.3.31 Genera

This fsubclause @a ans’t icha message whose length is greater than 44 o

e transmission and reception of messages in a fragme
al for slaves and repeaters, but mandatory for masters.

Fragmentation Protocol is located within a single word called Control Code in
A_EVYENT-Event Data Field. See Table 33.

7 on
x64,

ctets,

nted

f the

the

5.2.3.3.2 Fragmentation protocol contents

Fragment type- This indicates whether the message is a single frame, which means the
message is not fragmented, or one of the first, middle or last transmission for a fragmented

message. The following values in Table 35 are defined:
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Table 35 — Fragment type values

Value Meaning

Single frame, The Fragment Count field shall contain the value 0.2

First fragment. The Fragment Count field shall contain the value 0.0

2 Middle fragment.©

Last fragment. d

< Indicates that this is a non-fragmented message.
b Indicates that this is the first of sequential fragments.
C Indicates that this is a midstream fragment. This fragment is neither the firs
fragment in series. It also indicates more fragments are to follow.
d Marks it as the last fragment. This is used after having transmitted one/r o
ahead of.
Frag any
fragn ment
recei int =
(frag
If the Fragment type is not 0, it meags t issiqn i plicit
Mess
Mess eiver
retur
The {ransmitting side f
e The sender @ c sageeader by setting the Control Code, the Extended SID
ahd SID fields to YEC the Application. It initializes the MAC ID fieldg and
other fields. Sg€
. he>~appropriate Fragmentation Protocol information intq the
5, the Fragment Count that is inserted into the message| The
first fre AT ragments shall be a full-sized A_EVENT Otherwise a |non-
friag S
o kes the next piece of the Service Data and places it into the messajge.
o Iff the sender isNa/slave or repeater, it sets the bit “A_EVENT sending request” in its CN
framé€s to inform the master that it needs to send a message. It starts its Explicit Mesisage
im€r if this is the first transmission of the message.

The sender transmits the message and waits for a positive data-link level
acknowledgement.

If no positive acknowledgement is received, the sender retries the last transmission. The
retry mechanism is defined in 5.2.4. If the retries fail, then the Application is informed that
an error has been detected and the requested transmission cannot take place.

If a positive acknowledgment is received, then the sender continues normal processing. If the
sender is a slave or repeater, the reception of a positive acknowledgement clears “A_EVENT
sending request” bit in its CN frames.

The initial state associated with the receiving side entails waiting for either the First Fragment
in a fragmented transmission or waiting for the reception of a complete Explicit Message.
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The receiving side functions as specified below:

a) If the message header indicates that this is a fragmented Explicit Message, then the
receiver examines the Fragmentation Protocol to determine its validity. If the receiver has
yet to receive the first transmission in the series (in the initial state) and the Fragment
field is not equal to First Fragment, then the fragment is dropped.

b) If it is a single frame message and the Fragment Count is 0, the receiver does the
following:

e processes the message, and

e resets to the inijtial state

c) Ifl the Fragment indicates that this is the First Fragment, then the Fragment Counbt|shall
efual zero (0) and it is full-sized. If this is the case, then the message fragment is stpred.
Iff the Fragment indicates First Fragment and the Fragment Count § , theh the
flragment is dropped.

d) Iff the Fragment Count is one (1) greater than the previgusly\receive and the
Fragment indicates that this is the Middle Fragment or LastFragmept; i bame
ap previously received SID and it is a full-sized fragme hen the-ne ] been
r¢ceived. The fragment is appended to the previously eived fr ment
Jount associated with this fragment is stored.

e) Iff the Fragment Count is same as the previoysly ive i e as
previously received SID, and the Fragmey inch is i First
Fragment, then a resent fragment j

f) Iffthe Fragment Count is neither ont ount,
then the fragment is discarded. The

9) v

The ns of

the t

E}Q\t Condition Action
$ending Fixst F Wsage cannot be sent in a non- Fragment Count = 0. Fragment
frag ented Explicit Message. The Type = First Fragment. Build and
Length” of A_EVENT data shall be 22 transmit the full-sized message.
ords. Wait for the positive
acknowledgment to be returned.
Time-out wh||e w Retries are needed. See 5.2.4. Re-transmit the previously sent
4 positive message fragment. Wait for a
dcknowledgment occurs positive acknowledge to be
This-applies only for the returned.

naster sender. The umer
value is defined in

5.6.3.5)

All retries fail. See 5.2.4. Discontinue the attempt to transmit
this message. Issue the
necessary internal indications.

The Explicit Message None Discontinue the attempt to transmit
Timer expires (This this message. Issue the
applies only for a slave or necessary internal indications.

repeater sender, see
5.2.4)
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Event Condition Action

Receive a positive None Build and transmit the next

acknowledge associated fragment per the Event column. A

with either the First slave or repeater sender needs to

Fragment or a Middle clear the bit “A_EVENT sending

Fragment request” in its CN frames, then set
the bit again if it is ready to
transmit the next fragment.

Receive a positive None Indicate that the message has

acknowledge associated
with the Last Fragment

been successfully delivered to the
remote destination. Start the
Explicit Message Timer if the

sender is the master. Clear the hit

ending "midstream”
Fagment (not the first nor
he last).

The remainder of the message cannot
be sent in ONE fragment. The “Length”
of A_EVENT data shall be 22 words.

“A_EVENT sendi quest” imCN
frames if the sgnder is™q_slave or
repeater. (\w

$ending last fragment

The remainder of the message can Pe
sent in ONE fragment. The ength o

“Service Data” gannot be zero (0)

Fragment Count by one
ragment = Last Fragment.

megsage fragment. Wait for a
itive acknowledgment to be
returned.

The last fragment of an
Explicit Request Message
has been sent.

N

Discard the received response
message.

The

First
Mess

37 below is defined a

ission or for the reception of a complete EX

Table 37 — Fragmented reception

r the
plicit

s the state waiting for eithe

Event\/

Condition

Action

eceive First Fragment

The receiver cannot process the
fragmented massage because of

An error has been detected. Waitin|
for the last fragment.

) rs
SV eFrStEe-otumiowWreSSage—<ypPe-

See 5.2.3.2.10.

Fragment Count IS NOT equal to zero
(0).

Discard the fragment and reset to
the initial state.

Fragment Count=0, NOT full-sized
message

Discard the fragment and reset to
the initial state.

Fragment Count = 0, and it is a full-
sized message

Store the Fragmentation Protocol
word and associated message
fragments. Store the Extended SID
and SID. If the receiver is still in the
process of receiving the previous
fragmented message that has yet to
be completed, then the previous
message is discarded and the
receiver begins processing this new
fragmented message.
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Event

Condition

Action

Received Fragment =
Middle Fragment

The First Fragment HAS NOT yet been
received.

Discard the message fragment.

The Fragment Count is numerically one
(1) greater than the previously received
Fragment Count. The SID is same as
the previously received one and the
message is full-sized.

Store the Fragment Count and
associated message fragment.

The Fragmentation Protocol word
Control Code is equal to the previously
received Fragmentation Protocol word
Control Code, the SID is same as the

Discard the message fragment.

previously received one and the
message is full-sized.

greater than nor equals to the previous%
received Fragment Count.

NOT full-sized message Discard the f] ent and\{eset to
the |n|t|a|;\ te

The SID is different from the previously Dlscard he fragment nd eset

received one. the jnitial 'stat

The Fragment Count is neither one (1) Dis ard ent d eset to

i |t|a

Too much data has been receive//\

g\én and reset to

rd\}he
inj stat

Pl

eceived Fragment Type
Last Fragment

The First Fragment HAS N% \(é\}%

/D\sca the message fragment.

An error has b
receiving the firs

received.
n detec d while \

rag

\R/eat:»)rn a response with the Generd
Status set to indicate the error thaf
has occurred if the receiver is

Server. Inform to the Application if

the receiver is Client. Reset to the
initial state

IIy one
ousl received
ID is same as

Process the received Explicit
Message.

<>§

S

WProtocol word
is equal to the previously
entation Protocol word

Discard the message fragment.

R

>he size of Service Data is zero (0).

Discard the fragment and reset to
the initial state

The SID is different from the previously
received one.

Discard the fragment and reset to
the initial state

The Fragment Count is neither one (1)
greater than nor equals to the previously

Discard the fragment and reset to
the initial state.

recelved rragment Cournt.

Data of wrong size has been received.
The real data size does not match the
declared size in the first fragment.

Discard the fragment and reset to
the initial state.

Receive non-fragmented

message

In the process of receiving a fragmented
message

Discontinue processing associated
with the fragmented message.
Process the received
non-fragmented message. Reset to
the initial state.
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5.2.4

Explicit messaging client/server timing requirement

5.2.4.1 General

This subclause specifies explicit messaging timing requirements for devices. Two different
timeout conditions can occur and are described in the following subclauses.

5.2.4.2 Link layer acknowledgement timeout

CompoNet uses data-link level acknowledgement to improve communication efficiency. Once
it receives an A_EVENT frame, the receiver shall reply immediately with a positive or a

negalive acknowliedgement.

If thg master is the requester and fails to receive a data link response frQ i after
10 e;‘(tempts, the master stops waiting and can schedule a retry later, iyed a
negative acknowledgment, it resends the request until it receives a&positi dgment,
or until 2 s have passed.

If a|slave or repeater is the requester, there is no level
acknpwledgment. Slave and repeater devices rely on the™Explisi nt to

identify an unsuccessful explicit message transaction

5.2.4

An €
This

among clients, servers, master, and

timer

|.3 Explicit message timeout

Xplicit message timer is used t

explicit message transagtion.
The timer behaviour djffers
The value loaded intp the

timer is maintained by both clien

is based on the Device Categoryland shown in Table 38.
Tahle - Exp timeout values
AN N

Devi(@egry\/} \T\r5\®5i0n speed Default
s

Master ( \/\\/ 2
Slave or Repgat 4 Mkyls 3
3 Mbit/s 4
1,5 Mbit/s 8

@ \ 93,75 Kbit/s 115
X

aster timer behaviour

As a client, the master shall run an explicit message timer while it waits for a respjonse

fIUIII d bidVU Ul lUpUdiUl. Tilb‘ iilllb‘l ib bidlib‘ul WiIUII “Ib‘ llldbib'l ib IIUtiIliULi “Idi tilb IaSt
request frame has been sent. If the timer expires before the last response frame is
received from the slave or repeater, the transaction is considered timed out. The
application is then notified of the timeout event.

As a server, the master does not run an explicit message timer.

e Slave or repeater timer behaviour

As a client, the slave or repeater shall run a separate explicit message timer during
both the request and response phases of the explicit message transaction.

During the request phase, the slave or repeater starts the timer when the application is
ready to start transmitting the request, as indicated by setting the “A_EVENT Sending
Request” flag in the CN response frame. The timer is cleared when the application is
notified that the last request frame has been sent. If the timer expires before the last
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request frame is sent, the device shall reset or clear the “A_EVENT Sending Request”
flag in the CN response frame and notify the application of the timeout event.

During the response phase, the slave or repeater starts the timer when the application
is notified that the last request frame has been sent. If the timer expires before the last
response frame is received from the master, the application is notified of the timeout
event.

As a server, the slave or repeater shall run an explicit message timer while it sends a
response to the master. The timer is started when the application is ready to start
transmitting the response, as indicated by setting the “A_EVENT Sending Request”
flag in the CN response frame. If the timer expires before the last response frame is

cnnf the slave or rnnnﬂfnr shall reset or clear the “A_EV/ENT andlnn Dnﬂllncf” £l g in

the CN response frame and may notify the apphcatlon of it.

5.3 | CompoNet communication object classes

5.3.1 General

Compmunication in a node is modelled as a collection of objée hmunication

obje¢ts manage and provide the exchange of messages.

An object provides an abstract representation of a data stu i bject
clasq is a set of objects that all represent the samg j i the
actual representation of a particular object withj 5 the
samg set of attributes, but has its own particulg

An ment
beh

Attri utes are characteri ct%or an, object class. Attributes provide status
infor ject. bject
class s to
parti¢

The .2 to
5.3.9). ex E
for th

5.3.2

The i ¢t identifies and provides general information about the node. The idéntity
objeq

CompoNet)devices shall not support the Heartbeat Interval attribute.

5.3.3 Message router object class definition (class ID code: 02,,.,)

The message router object provides a messaging connection point through which a client may
address a service to any object class or instance residing in the node. The message router
object is fully specified in IEC 61158-5-2, 6.2.1.2.4 and IEC 61158-6-2, 4.1.8.3.

5.3.4 Connection object class definition (class ID code: 05,,)

5.3.4.1 General

The connection class allocates and manages the internal resources associated with /O
connection. The specific instance generated by the connection class is referred to as a
connection instance or a connection object.
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The connection class is fully specified in IEC 61158-5-2 and IEC 61158-6-2. This includes:

e attributes and services for the connection object class and instances (see IEC 61158-5-2,
6.2.3 and IEC 61158-6-2, 4.1.8.8);

e connection timing (see IEC 61158-5-2, 6.2.3);

e connection instance behaviour (see IEC 61158-6-2, 7.2).

CompoNet uses a predefined connection-based communication for 1/O data exchange. No

connection-based explicit connection is defined at this time. This subclause describes the
specific parts of communication model.

5.3.4.2 Instance attributes
5.3.4.21 Instance type, attribute 2

The pnly value supported is 1, /O Connection type.

5.3.4.2.2 Expected packet rate, attribute 9

This |value is selected to obtain the desired connection
I/O cpnnection class is limited to a maximum of 650 r
and to 200 ms for other speeds. Thus, using thg co

attrigute has a maximum value (based on data rdte) a
Table 39 — Maxim value of expec

Data rate ( ~ aximum value

93.75 kbit/s \ \ 162\@

vatehdog timer ip the
speed of 93,75 kbit/s
multiplier of 4] this

ed packet rate

Others N \ \( JSOW

Com

5.3.4

Com

5.3.4.2.

Com

5.3.4.2.

CompaoNet'devices shall not support the Production Inhibit Time attribute.

5.3.4.2.6 Connection timeout multiplier attribute 18

CompoNet devices shall not support the Connection timeout multiplier attribute. The multiplier
value is fixed to 4.

5.3.4.2.7 Connection binding list attribute 19

CompoNet devices shall not support the Connection binding list attribute.
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5.3.4.3 Connection object attribute access rules

CompoNet connection object attribute access rules are specified in Table 40.

Table 40 — CompoNet connection object attribute access rules

I/0 connection state
Attribute
Configuring 2 Established Timed out
state Get Get Get
stancetype Get Get Get
transportClass trigger Get/Set Get et
produced connection size Get/Set Get /\\Ge}\ \
consumed connection size Get/Set Get /\ Ge\
expected packet rate Get/Set Get/%\ ést\/Sé}\ >
watchdog timeout action Get/Set Get/Set \G\et/ght\)
produced connection path length Get 4 Get \ Ge\\
produced connection path Get/Set \Qﬁ\\ \ \Ge(
consumed connection path length Get ( m Ge Get
consumed connection path Get(ge}\\// 5@5{ \ Get
@ The 1/0 connection is only in th%st dﬁrﬁpr%&ss MN& Link Object
Allocate service. The settable values areNoaded fr parameterg of that service.

5.3.4.4 Connection object

AN

5.3.4.4.1 General

CompoNet conn@n

5.3.4.4.2 Conne

CompoNet devices

5.3.4.4.3

CompoNetd

5.3.4.4.4 <~ Creatirig connections through the CompoNet Link object

5.3.4.441 General

I/O Connections are created via the CompoNet Link object using the Allocate Service (Service
code 4By,,) to instantiate the desired connections.

5.3.4.4.4.2 Allocate behaviour (Service code 4B,,)

This is the service utilized to perform the allocation of the Predefined Master/Slave
Connection Set for a slave or repeater. Status codes listed below in jtalics are defined in
Annex B. CompoNet Link Object defined by Additional Code values are presented in
5.3.4.4.4.4,
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The allocate service bundles the following general steps into one command:

e Connection Object Create, and

e Connection Object Configuration.

If the receiving device (i.e. a slave or a repeater) does not support the Predefined
Master/Slave Connection Set, then an Error Response is returned. The General Error Code
within the Error Response is set to 0x08 to indicate service not supported.

The deV|ce valldates the AIIocatlon Ch0|ce parameter W|th|n the request If the deV|ce does
not 3 8 A ding
Resgrved bits), then an Error Response is returned The General Error Cod Error
Resgonse is set to 0x02, which indicates Resource Unavailable, with the( Additic e set
to an Object Specific value of 0x02.

If thg Allocation Choice octet has no bits set, which means that_alN\bit e device
returhs an Error Response. In the response, the General Erkor Cc [ ( yhich
indicptes Invalid attribute data detected, and the Additional i beific

valug of 0x02.

For g repeater, the allocate service is only used to ¢hange th S ici sage
timer. The allocate choice shall be 0x02 for a repes

If a glave or repeater in the EventOn s an
Erronf Response with the General Error Code vhi i i nflict.

d are shippe ' have
3lave epeater returns an Error Response| with

If any of the Connection(s) belng requ
alregdy been allocated tog

the General Error Code se x0B (Already dquested Mode/State), with the AddrTonaI
Codg set to an Object[S i of Ox02. The master has the option to send a Release
request as it may be out=c y W lave or repeater. The exception to this is when
the requested I/ ¢ i I-Out state. In this case, the slave or repgater
reallpcates the | action, ing ikback to the Configuring State.

If a resource thatis xeguired ¥ith the requested Connections is not available, thgn an
Erronf Response_is etrn ith the"General Error Code set to 0x02 (Resource Unavailgble),

and the Additiona n Object Specific value of 0x04.

Importants
allocpted.
be done.

The |Alloecation Choice attribute indicates which Connection Objects from the Predefined
Mast i i i er a

Master/Slave Connection Object changes state.

is encountered, then none of the requested connections shall be
annot be fully serviced, then none of the requested allocations|shall

If the value in the Connection time-out period field is out of range, then an Error Response is
returned with the General Error Code set to 0x20, indicating Invalid Parameter.

Once the Allocation Choice parameter is validated, any allocated 1/O Connection(s) transition
to the Configuring state. The default connection values as specified in 5.3.5.5.3.2 are loaded
into the connection attributes. The EPR attribute is configured with the value from the
Connection time-out period parameter. The I/O Connection then makes a transition to the
Established state.

The Inactivity/Watchdog Timer functions are described in IEC 61158-5-2, 6.2.3.
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5.3.4.4.4.3 Release behaviour (Service code 4C,,.,)

The receiving device, i.e. slave or repeater, validates the Release Choice parameter within
the request. If the slave or repeater does not support one of the Connections specified in the
Release Choice argument (including Reserved bits), then an Error Response is returned. The
General Error Code within the Error Response is set to 02, which indicates Resource
Unavailable, with the Additional Code set to an Object Specific value of 02.

If the Release Choice octet has no bits set, which indicates all bits are zero, the slave or
repeater returns an Error Response with the General Error Code set to 09 (Invalid Attribute
Value), with the Additional Code set to an Object Specific value of 02.

Important: If an error is encountered, then none of the specified connectighs shall be.reldased.
If thi$ request cannot be fully serviced, then none of the requested release all Bg dong.

If onp of the specified Connections is in the non-existent state, th 3r Responge is
returhed. The General Error Code within the Error Respongé i to” indicate

Alregdy In Requested Mode/State.

Once the Release Choice parameter has been valida \ afer ensures that it
is in [a state that allows it to discontinue use of the ¢ ifi 9 3(s). If this is nqgt the
case} then an Error Response is returned. The G in the Error Resplonse
is sef to 0Cy,¢y to indicate Cannot Perfo J

If the request is valid, then the slave onrepeate esources associated with the
spec|fied Connection(s).

5.3.4.4.4.4 Error cog

The following table lists pecificq the CompoNet Link Object. These codep are
placgd in the Additional Code\fi These codgs as
speclfied in Table S : d described in detail throughout the preceding
subclauses.

Table 4 ink object specific additional error codes

Value \ \ > Meaning

Y
02 & valNd, Allocation/Release Choice parameter. This is returned when an

The shave or repeater does not support the choice specified in the Choice parameter.
2) ave or repeater is asked to Allocate/Release connection(s) which has already
been allocated/released.

3) The Allocation Choice/Release octet contained all zeros or an invalid combination of
bits.

04 Resource required for use with the Predefined Master/Slave Connection Set is not
available

5.3.4.5 Slave connection object characteristics
5.3.4.5.1 General

This subclause presents the externally visible characteristics of the Connection Objects
associated with the Predefined Master/Slave Connection Set within slave or repeater devices.
The Predefined Master/Slave Connection Object defined for the slave or repeater devices is
the Multicast Poll Connection - Responsible for receiving the master’s Multicast Poll
Command and returning the associated Response.
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Important: This subclause further refines information presented in IEC 61158-5-2, 6.2.3 for
use by Connection Objects. Except where noted, all information specified in IEC 61158-5-2,
6.2.3. (e.g. Services, Attributes, etc.) applies to the Connection Objects described in this
subclause.

5.3.4.5.2 Connection instance IDs

Every Connection Object in existence has an assigned Connection Instance ID, which
identifies the Connection Object amongst several Connection Objects within the Connection
Class. The Instance IDs that shall be utilized by a slave or repeater device to identify
Predefined Master/Slave Connection Objects are shown in Table 42.

Table 42 — Connection instance ID for predefined master/slaveMions

Connection
Instance ID # Description (\

1 References the Multicast Poll I/O Connection \

Important: A slave or repeater shall reserve the Instance IDs\fro Ta\b%\4 for Predefined
Master/Slave Connections that it supports.

5.3.4.5.3 Slave connection instance attributes

This |subclause defines default attribu ithin
Predefined Master/Slave Connection Qbje

Tabl¢ 43 defines attribute values for Master/Slave I/O Connection Obijects.
Thesfe default values are initially loaded in akes
a trapsition from the Non-existent te\to t S not

suppprted are not listed.

Tabltyi— De
Attribute |\ efoult

ID @bu\e ame value Description
[decimal) /\

1 tate 01 Indicates the Multicast Poll Connection Object is i
;\ the Configuring state.

poll connection object attribute values

=]

2 \Qsta\n\&ypé\ 01 Indicates this is an I/O Connection.

3 \\%p}%s)rigger

0x82 for IN and Mix slaves

0x80 for OUT slaves and repeaters

7! prr\rlur\nrl connection_size No default :pnr\ifinr{ An implnmnnfnfinn shall

initialize this attribute according to the application.

8 consumed_connection_size No default specified. An implementation shall
initialize this attribute according to the application.
9 expected_packet_rate 0 Expected packet rate shall be configured.
12 watchdog_timeout_action 0 Transition to the Timed Out state.
13 produced_connection_path_ No default specified. An implementation shall
length initialize this attribute with the number of octets in

the default produced_connection_path attribute.

14 produced_connection_path No default specified. An implementation chooses
an Application Object to reference by default and
initializes this attribute accordingly.

15 consumed_connection_path_ No default specified. An implementation shall
length initialize this attribute with the number of octets in
the default consumed_connection_path attribute.
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Attribute
ID Attribute name Default Description
. value
(decimal)
16 consumed_connection_path No default specified. An implementation chooses
an Application Object to reference by default and
initializes this attribute accordingly.
5.3.4.5.4 Predefined master/slave connection instance behaviour

Figure 41 illustrates the Predefined Master/Slave Connection Set I/O Connection Object State

Transitian niqgrqm

Allocate

Non-Existent

'y

Release from any state.

Get_Attribute :

Set_Attribute

Allocate

Y

Configuring

Allocate Se

y
%&she \

Send/Data Received

/Watchdog Time-out

watchdog_time-out_actiorr Transition to Timed-Out

Fig

The Ptate Event Ma

Transition
by internal or ¢
request.

Get_Attribute

Set_Attribute

ed master/slave I/0 connection state transition diagram

rix, or SEM, presented below provides a formal definition of the beha

of 1/Q Connections within the Predefined Master/Slave Connection Set. The SEM inherits
and/¢pr overrides actions presented in the 1I/O Connection Object State Event Matnix in

iour
from

IEC 6T158-6-2, 7.2.T.

Important: The SEM presented below does not dictate rules with regards to product specific,
internal logic. Any attempt to access the Connection Class or a Connection Object instance

may need to pass through product specific verification.

This may result in an error scenario

that is not indicated in Table 44. This may also result in additional, product specific
indications delivered from a Connection Object to the application and/or a specific Application
Object. The specific requirement is that the Predefined Master/Slave 1/0 Connection Object
shall exhibit the externally visible behaviour specified by the SEM and the attribute definitions.
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Table 44 — Predefined master/slave I/O connection state event matrix

1/0 connection object state

Event Non-existent Configuring Established Timed out
CompoNet Link Object Instantiate a This is an error This is an error Set attributes to
receives an Allocate Connection Object for |scenario described in scenario described in default values
Request that passes all each requested 1/0 5.3.4.4.4. 5.3.4.4.4. specified in 5.3.4.5.3.
error checks. This Connection and set Transition to
request specifies the attributes to default Configuring.
Predefined Master/Slave |values specified in
I/0O Connection. 5.3.4.5.3. Transition

io (‘nnficnring
CompoNe{ Link Object This is an error N/A Release all associ Release.all
receives al Release scenario described in resources. Transifion to
Request that passes all 5.3.4.4.4. Non-existent. . [Fransition

error checks. This istent.
request sgecifies the
Predefined Master/Slave

I/0O Conneftion.

CompoNe{ Link Object N/A Transition to \
Allocate Sgrvice Established
parameterp loaded into
Connectiop Instance.

Set_Attriblite_Single As described in Validate/service the Vali ice/the Validate/sefvice the
IEC 61158-6-2, 7.2.1 requesthhasedon request baded on
iaI logic and per internal log|c and per
the_Actess Rules the Access|Rules
presented in 5.3.4.4.3. |presented ih 5.3.4.3.
appropriate Return appfopriate
response. response.

> :
St and transition to
tablished. Return
/\ appropriate response.

wi

Get_Attribpte_Singl s described i Validate/service the Validate/service the Validate/sefvice the
6\158~6-2, 2.2.1 |request based on request based on request baded on
internal logic and per internal logic and per internal log|c and per

the Access Rules the Access Rules the Access|Rules
presented in 5.3.4.4.3. |presented in 5.3.4.3. presented ip 5.3.4.3.
Return appropriate Return appropriate Return appfopriate
response. response. response
Reset As described in As described in IEC As described in As describgd in
IEC 61158-6-2, 7.2.1 |61158-6-2, 7.2.1 IEC 61158-6-2, 7.2.1 IEC 61158-p-2, 7.2.1.

Receive_Data

Send_Message

Inactivity/Watchdog
Timer expires

If an implementation detects that it does not support an Explicit Messaging Service indicated
in Table 44, then an Error Response specifying Service Not Supported (General Error Code
08) is returned.



https://iecnorm.com/api/?name=ad0d1b6239f85d84ff7890296eb51c04

-70 - PAS 62026-7 © IEC:2009(E)

5.3.4.6 Slave or repeater device state transition characteristics
5.3.4.6.1 Connection instance behaviour

After a successful STW, an IN slave goes to the ONLINE sub-state (Participated), and reacts
to OUT/TRG frames, sending IN frames with valid input data even before it is allocated. When
the master receives the input data, it does NOT transfer the data to its application until the
master allocates the slave successfully. A slave shall NOT refresh its outputs before it is
allocated.

For a repeater, a successful STW_Run Online or STW_Run EventOnly makes the Repeater
trangition to Participated and start repeating. A sUccessiul _atlocate service makeg the
Repgater in the ONLINE sub-state transition to the Established connectio

After|a slave or repeater goes to the Established state, it monitors O 8s. If there
is nd OUT/TRG frames for a period of EPR*4, the connection trgnsiio p wed out
statel.

Therg are 2 events that cause an output slave to transition\{o\IDKE: ith a
disabled 1/O refresh bit, or a TRG frame, is interpreteth as ¢ ive idl y an
Application Object. An OUT frame with an enabled 1/Q if is‘interpreted as a run gvent
by anf Application Object.

5.3.4.6.2 Connection procedure

Figute 42 shows the connection procedure:

.ram

. ep B: The master sen uests' to thevslave or repeater devices that have|sent
N frames. The sla j d STR responses with their own vendpr ID

ahd serial number at J_aft d STR requests. The STR request and [STR
rgsponse ar ) i E nessages.

¥ vendor ID and serial number to a STW reques} and

f there is any device whose received vendor 100 and

its swn vendor ID and serial number, the device males a
ation Fault state. The STW request and STW response areg| sent

ppated slave or repeater deviceg and
CN frames back to the master.

3 tep A: The master sends a TRG-
recognizes offline devigés. C

35ter sends allocate requests to the slave or repeater devices Online| The

R Ado X L1
| D=LV | | A~ VLE |

Step C StepD

v . . v
CN B-EVE B-EVE A-EVE

Figure 42 — Predefined master/slave I/0 connection state transition diagram
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5.3.4.6.3 Participation procedure flow

Figure 43 shows the connection flow.

CN request to
non-participated nodes

v

| Check for response
]

Vv
STR for
non-participated nodes

v

| Check for response

v

| address check

| Check for respm(@ /\[
! \ N\
n&t{én request

’\>—Eveﬁ\
Ttk > ]
>

e
NS %

\ Com%ction is established

15 Vié“

Figure 43 — Connection flow

5.3.4:

This specification does not present a large number of characteristics with respect to
Connection Objects within a master. It is a requirement that the master understands how it
has been configured with its associated slaves or repeaters and exhibits the external
behaviour necessary to properly interface with those slaves or repeaters.

When it is reset or powered on, a master shall wait at least until all nodes go to their initial
state (i.e. Speed Detection state). The waiting time differs by transmission speeds and is

obtained by the following formula.
t=vx2

where
t is the waiting time, expressed in milliseconds (ms);
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v is a multiplier set by the transmission speed. For a speed of 93,75 kbit/s, the multiplier is

650. For other speeds, it is 200.

For example, at 93,75 kbit/s the master waits for 650 ms (no OUT/TRG) until all participating
nodes time out and go to the non-participating state. The master then waits for another
650 ms (no frames) to allow the non-participating nodes to go to the Speed Detection state.
So a total of 1 300 ms of waiting time assures that all nodes are reset to the Speed Detection

state.

NOTE Nodes in the Communication Fault state do not process new Control Codes and this can cause collisions

when the Control Code in a BEACON frame is changed.

The master shall monitor its connections for timeouts. For IN or MIX nod

dete¢tion of missing CN frames. For OUT nodes or repeaters
accomplished via the detection of missing CN frames.

5.3.5 CompoNet Link object class definition (class IR

5.3.5.1 General
The |CompoNet Link object is used to provide thé¢

attachment. A product shall support one (and or
netwprk attachment and it shall be inst

5.3.5.2 CompoNet Link object cl

The ¢lass attributes for the CompoNet Li j ed below in Table 45.

class attributes

AN

shall
the
| be

sical
sical

Attribute Ne ACEess
ID \mgﬁmenta o \\QU Name Data Type

1thru 7 J@&Q\@is aliibutd are\9ptiona| and are described in IEC 61158-5-2, 6.2.1.2.

S
5.3.5.3 Compo link object class services

The Compo Objectsupports the following class services in Table 46.

ble 46 — CompoNet Link class services

Service ed In Service Name Description
Code mentation P

Ox0E Get_Attribute_Single Used to read a CompoNet Link Object

Conditional @ 4
attribute.

@ Required if any class attributes are supported.

5.3.5.4 CompoNet Link object instance attributes
5.3.5.41 General

The instance attributes of the CompoNet Link Object are defined in Table 47.
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Table 47 — CompoNet Link instance attributes

Attribute Need In . | Access N Data s Semantics of
Implementati \') Name Description
ID on Rule Type Values
1 Required Get N | MAC ID UINT th_e MA(_) ID of See 5.3.5.4.2
\% this device.
2 Required Get V | Data Rate USINT See 5.3.5.4.3
3 - - Reserved
4 -- -- Reserved
V | Allocation
5 Conditional © | Get hoins OCTET /—%5.3.5.4.4
V | Node Address
6 Conditional @ | Get Switch BOOL See(5.3.5.4.5
Changed (\
V | Data Rate
7 Conditional © | Get Switch BOOL e 53546
Changed
< X
. V | Node Address \ /}
8 Conditional @ | Get Switch Value % \ ee 5.3.5.4.7
iy b V | Data Rate \)
9 Conditional Get Switch Value/\ USINT) See 5.3.5.4.8
1 Required set |V m& >U|N< ) )\> See 5.3.5.4.9
eNimer
1 Conditional b Get V | Active Node RA>\~I-H/|cates node 1= pqde in
T ble of 542 state. One bit Participated
its for each MAC state.
ID
/\ 0 = node not in
Participated
N r\ y state.
14 Conditionall ® Vv RD Node | ARRAY | WORD IN node
tate Table of 64 state. One See 5.3.5.4.11
octets octet per node
address
13 j?éRD ouT ARRAY | WORD OUT
ode State of 64 node state.
Table octets One octet per See 5.3.5.4.11
node address
14 Get V | BIT IN Node ARRAY | BIT IN node
State Table of 128 state. One See 5.3.5.4.11
octets octet per node
address
14 Conditid Get V | BIT OUT Node | ARRAY | BIT OUT node
State Table of 128 state. One See 5.3.5.4.11
octets octet per node
address
16 Conditional © | Get V | Repeater Node | ARRAY | Repeater node
State Table of 64 state. One
See 5.3.5.4.11
octets octet per node
address

C This attribute is required for slaves, but not allowed for masters.

b This attribute is required for masters, but not allowed for other devices.

@ This attribute is required when the device has a node address switch and it can be set to a value other
than the online value.
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5.3.5.4.2 MAC ID

This attribute indicates the MAC ID of the device. The value ranges from 0 to 511. Table 48

shows the allocation of MAC IDs for each Device Category.

Table 48 — MAC ID range

Value Device category
0x0000 - 0x003F (0 - 63 ) Word slave (IN or MIX)
0x0040 - 0X007F (64 - 127 ) Word slave (OUT)
0x0080 — OXOOFF ( 128 - 255 ) Bit slave (IN or MIX) (
0x0100 - 0x017F (256 - 383 ) Bit slave (OUT) RO
0x0180 - OXO1BF ( 384 - 447 ) Repeater < \ \
0x01CO (448 ) Master N \
0X01C1 - OXO1FF ( 449 - 511 ) Reserved \ \\ \

If thg MAC ID is set to an invalid value for the device
the Gommunications Fault state.

5.3.5.4.3 Data rate

This |attribute indicates the selected
Tablg 49.

a le Da

scrlptlon

93\,7\\5«

Wed
),5 Mbit/s

3 Mbit/s
4 Mbit/s

Reserved

5.3.5.4.

The attributetindicat&s the type of communication selected as shown in Table 50.

nexthe sz a transitipn to

attribute values are shown in

Bit 7 6 5 4 3 2 1

0

Meaning | Reserved 1/0 Reserved

5.3.5.4.5 Node address switch changed

The attribute indicates if the node address switch has changed since the power-up.

5.3.5.4.6 Data rate switch changed

The attribute indicates if the data rate switch has changed since the power-up.
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5.3.5.4.7 Node address switch value

The attribute indicates the current value of the node address switch.

5.3.5.4.8 Data rate switch value

The attribute indicates the current value of the data rate switch as shown in Table 51.

Table 51 — Data rate switch value

Value Meaning
0 93,75 kbit/s
1 Reserved
2 1,5 Mbit/s
3 3 Mbit/s
4 4 Mbit/s {
5 to 255 Reserved /\

5.3.5.4.9 Explicit message timer

This fattribute is expressed in seconds.

5.3.5.4.10 Active node table

Instance attribute 11 of the CompoNe L| one
per MAC ID. The least Sig , i most
significant bit shall correspond / e bi ifi bt to
“1”, if the node is in Fa 3 i plicit
Mesgages. The bit sha if'the node is not in Participated state, which mleans

the node can be/MNssin
suppprt Explicit M

5.3.5.4.11

s “Non-participated”, which means it doef not

Instance attrq 4, 15,and 16 indicate general state of all slave or repeater ngdes.

The bit d able 52 and Table 53.

le 52 — Bit definitions for node state octet

Bif (s) Nanfe Definition

0-3 Node Network State See Table 53

4 communication Fault I'RULC MAICdles llNelre exXIiSis a Comimunication rauit error dt tne node
Flag address

5 Time Out Flag TRUE indicates the master detected a connection timeout

6-7 Reserved, shall be 0
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Table 53 — Bit definitions for node network state

Bits 0 - 3: Node Network State Description
0000 Nonexistent
0001 Offline
0010 Locked
0011 Online
0100 EventOnly
0101 Communication Fault
0110thru1111 Reserved TN

5.3.5.5 CompoNet Link object instance services

5.3.5.5.1 General

This [subclause describes the common services and object clé

selyices suppprted
by the CompoNet Link Object.

5.3.5.5.2 Common services

The required common services are specified in T,

Table 54 — CompoNet Li services

Skervice Need In . s
- . Service Na Description
Code Implementation

0X0E Required /\ GetﬁW&Sir}gJQ Re%s the contents of the specified attribute

0X10 Required A Se\t\\_Att/[QutéQ\m\cLle UM to modify a CompoNet Link Object Attributg
5.3.5.5.3 Object cific \services
5.3.5.5.3.1
The CompoNet Li instance supports the following object class specific services in
Tablg 55.

ompoNet Link Object class specific services

Skrvice ~Weed In Service . L
- . Service Description
Code 1 ementation Name
0x4B Conditional @ Allocate Request the use of the Predefined Master/Slave

Connection Set.

0x4C b Release Indicates that the specified Connection(s) within the

Rt Predefined Master/Slave Connection Set are no longer
desired. The indicated Connection(s) are to be released
(Deleted).

@ This is required for slaves, optional for repeaters, and not allowed for masters.

b This is required if Allocate is supported.

5.3.5.5.3.2  Allocate (Service Code: 4B,,.,)

Figure 44 is specified within the Service Data Field of an Allocate request.
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Byte
7 6 5 4 3 2 1 0

Offset

0 Allocation Choice

1 Reserved

2 Expected Packet Rate (L)

3 (H)

4 . . L)

Explicit message timer
5 (H)

Figure 44 — Allocate request service data

Allocation choice: The Allocation Choice parameter is specified within
in Tgble 56. Each bit denotes a Connection that is to be alloc
then|a request is being made to allocate that particular Conpe
then [the requester does not want to allocate that Connecti

@)
Bit 7 6 | s | (AM/EN N\ 2 1 0

Meaning | Reserved < < ° ( \ \ )\/ 110 Resprved

When a slave or repeater receives an|Allo uest, I, shall confirm that nothing is s¢t for
resefved bits. The server shall i nt-Using the reserved bits and retufn an
error

Expgcted packet rate:| Thi ed as the EPR for allocated connection(s)| The

value is defined j

57 — EPR value

Value \ \ Meaning

0000 to \No 0 sére\ct;)he default.
FFE

hen the data rate is 93,75 kbit/s, the default value is 162 ms. For all other data
\@ , the default value is 50 ms. The resolution is 1 ms.

(ol e)
A

Explicit message timer: This value is used to override the default Explicit Message Timer
definled in-5.2.4.3. See Table 58.

Table 58 — Explicit message timer

Value Meaning

0x0000 to OxFFFF 0x0000 selects the default. The resolution is in seconds.

Success response service data field parameters: The following information shown in
Figure 45 is specified within the Service Data Field of a successful Allocate response.
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Byte Offset 7 e s a3 ]2f[1]o
0 Reserved (00)
1 Reserved (00)

Figure 45 — Allocate response service data

Allocate service required server behaviour: This service is used to allocate connections as
described in 5.3.4.4.4.2.

5.3.5.5.3.3  Release service (Service Code: 4C,,,)

This [service is used to deallocate the indicated connections within a sla

Reqyest service data field parameters: The information shown i
the Yervice Data Field of a Release request.

N
Byte Offset AR RN NG

0 Relea§c/ Choice

est.service data

ed within

Figure 46 —

The Pervice Data Field has the following in

mati
Table 59 — Re@qgshﬂs\ves
N

Name l \D\t\a{ype Description

Release Choi@/\ \? octetg es\n\}qygs which connections shall be released.

%

The Release Chgice\pa etelNis spegcified within a single octet as shown in Table 60. Each
bit d¢notes a Gonhectio o.beTeleased. If the bit is set to one (1), then a request is being
made to rel i Connection. If a bit is set to zero (0), then the requester [does
not want onnedtion.

hown in Table 59.

ion set request parameters

able 60 — Release choice octet contents

Bit7‘6‘5|4|3|210

Meaning Reserved 110 Reserved

When a server receives a Release request, it shall confirm that nothing is set for reserved bits.
The server shall ignore any request sent using the reserved bits and return an error. A value
of 00 is also invalid.

Success response service data field parameters: None

5.3.5.5.4 Release master/slave connection set required server behaviour

This service is used to release connections as described in 5.3.4.4.
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5.3.6 CompoNet Repeater object (class ID code: F8,.,)
5.3.6.1 General

This subclause contains the object descriptions for CompoNet Repeater Object.

5.3.6.2 Repeater class attributes

The Class attributes for the Repeater Object are defined below in Table 61.

Table 61 — Repeater class attribute
Number Need in Acces Name Data type Description of Semantics of-valueg
implementation | s rule attribute

1|thru 7 | These class attributes are optional and are described in IEC 61158-9/2\:6\2.1.é\ \

5.3.6.3 Repeater class services

The Repeater Object supports the following class servic JTabte\6

Table 62 — Repeater cl ss s rV|c s

Service Need In ervicse name Q escription
code implementation
O0x0E Conditional @ Get A@Jte ém\g%\ \lked\*r(d a repeater Object attribute.
@ Required if any Class attributes are su&gpor@ \)

5.3.6.4 Instance attri

5.3.6.4.1 General

The jnstance att 0 t are defined as Table 63.
<\ able(6 ance attributes of repeater class
Need In % .
Attr CCESSs Data . Semantics o
No. Impg{e . K \N\V Name type Description values
</ﬁta\l n

1| | Required\ [Set_/| v | Slave Port Network | UINT Unit: 100 mV
Voltage

2 Required \G,e'{ \Y Slave port UINT Unit: 100 mV
maximum network
voltage

3 Requited Get \ Staveport OHNT it 0Ty
minimum Network
Voltage

4 Required | Set NV | Threshold for slave UINT Unit: 100 mV
port Network
Voltage

5 Required | Get \Y Master port Network | BOOL 5.3.6.4.6
Power On/Off

5.3.6.4.2 Slave port network voltage

This attribute shall correctly reflect the present voltage applied to the slave port at least from
OV to 28V d.c. The resolution of this attribute is 100 mV. If the voltage is over the
measurement limits, the limit values shall be used.
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5.3.6.4.3 Slave port maximum network voltage

The maximum slave port voltage detected since the reset. The resolution of this attribute is

100 mV.

5.3.6.4.4  Slave port minimum network voltage

The minimum slave port voltage detected since the reset. The resolution of this attribute is

100 mV.

5.3.6.4.5 Threshold for slave port network voltage

The fesolution of this attribute is 100 mV. The default value is 140. If attrib

Statys) in CN frame. If this is not the only reason for the warning bit
information about the meaning of warning bit.

5.3.6.4.6 Master port network power on/off

This |attribute becomes 1 when the voltage becomes gres

voltage is less than 3 V. It is 1 or 0 when the voltagd A V and 21 V. Onl

valugs 0 and 1 are allowed.

5.3.6.5 Instance services

el is lower
this fhreshold, the node shall report this situation to the master by setfing Mg bit (

than
BO of
bvide

This subclause describes the common se S 3 5 Repeater Object.
The ¢ommon services are defined in TbIeQ
M gommon service
Code Description

(gx05 Reset ( \’,\D‘sgd/% reset a Repeater Object attribute

(x0E Get ttht{u _SNe U}ed to read a Repeater Object attribute

dx10 /s@t\Ahv\ibl}tg_E\aqgle Used to modify a Repeater Object attribute

The Resetserwige mefers are defined in Figure 47.

Word Y1) 1f1]1
Offset [5(4/312]1]0

n Service code (ﬂvng) ClassID (OYPR)

918 7| 6]5]4(3]2[1]0

n+l InstancelD (0x01) Attribute No.

Figure 47 — Reset service parameter
The attributes supporting the reset service are listed in Table 65.

Table 65 — Reset attributes

Attribute No. Name

2 Slave port Max Network Power Voltage

3 Slave port Min Network Power Voltage
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5.4 Network access state machine
5.4.1 General

This subclause defines the Network Access State Machine that every product shall implement.
The Network Access State Machine describes the following:

o Network events that affect a product’s ability to communicate.

e Tasks that are performed prior to communicating.

5.4. Network access events

The Network Access State Machine uses STR and STW B_EVENTs
theseg follows:

ipn of

STR] Using a B_EVENT frame, a master can conduct a <stafu ) get
information from a slave or a repeater. The status information.i

o o ° o o
O 5 1 n <
c — o O O
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o Z 0 9 Q
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s, node and the master. This comes

epeater address. This comes from| the

STWJ Using a
write|operation.

set slave or repeater parameters by a sfatus

he in

o OutBlockPointer: 0 to 79. This indicates where in the OUT frame that output slaveps get
their data from,

e Running: Permission to perform normal online operations (participated/non-
participated),

e UnRegistrant: Permission to perform duplicate address detection, and

e EventOnly: special online state used for configuration, parameterization, investigation,
etc. (See Figure 50).

The following events determine the transitions that occur when processing the Network
Access State Machine:

BEACON_OK: A BEACON frame was received with a valid CRC and a Speed Code that
matches the present speed setting.

Network Timeout: A slave or repeater monitors the network communication with the network
watchdog timer. In the Non-participated state, the receipt of any correct frame retriggers the


https://iecnorm.com/api/?name=ad0d1b6239f85d84ff7890296eb51c04

watchdog and prevents a timeout.

-82—

PAS 62026-7 © IEC:2009(E)

In the Participated state, an OUT or TRG frame shall be

received. The timer is also retriggered when transitioning from the participated to non-

participated states due to a network timeout event.

value is determined by the data rate. See Table 66.

Table 66 — Data rate and network watchdog time periods

Data Rate Network watchdog timer
4 Mbit/s; 3 Mbit/s; | 200 ms
1,5 Mbit/s
93,75 Kbit/s 650 ms

The network watchdog timer’s timeout

CN LCounter Overflow: The CN frame counter is valid when the

ade is\in.(the

partigipated” state with “UnRegistrant =0”. It increments by 1 when it ep'e

to the master. If the value reaches 16, the node transitions to the
The CN Counter is reset to 0 when the node enters the offline state.

Therg are several STW operations depending on parameter seftings Wi

npde’s values.

° o =
nw O
=34 3
I§|§
@ 9
v
S >
Q Q
S O
< <
o
=]

The pub-states ofQ
Runz1 and Eve
with Run=1 and ExeptC

Important: Slave
completes.

5.4.3

An oyerview of network access is given here in Figure 48, Table 67, Figure 49 and Figurs

o] STW_Run Online: If “EventOnl

e node’s values; transitions the nbde

[ ]
(7))
\'
S
X
IS
S
m
<
D
3
o
3
<
=
m
<
)
2

non-
rame
tate.

les.
h the

with
STW

ption

isgion.

50.

N4
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Figure 48 — State tr

Table 67 — Descri

Power On
Reset
Speed
Detection
BEACON OK| % Network Timeout
)\ 4
Non-participated STW Dup
CN Counter Overflow
A
STW_Run STW_Standby N/
Network Timeout MURICARON
) 4 ault
Participated

State

7 Bescrinn

Possible operations

Speed Detection

Data rate detection

Offling|

A

Non-
barticipated

Initializatio\q an&(ﬁl*%rat\é\{él\a\qi%n
¢ D

rticipation permission

STatus-Read (STR) and
STatus-Write (STW) are
possible;

Non-participated CN frame is
possible;

Communication parameters
are set by master’'s STW.

N
Locke Mrticipation permission from
(\ the master

STR or STW;
Non-participated CN.

articipate in all network
communications

All network operations

Participated
EventOnly

Participate in Event communications
only

Event communications

Commupnication Fault

Duplicate MAC ID fault is detected

Communication Fault CN
frame.
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BEACON OK

STW_Standby Offline
Offline

'y STW_Standby Locke vy

STW_Standby Locked STW_Standby Offlipe

STW Run Network Timeout
B STW_Standby

|Partici;;ted ]'

STW_Run
Online

EventOnly

online with a backup universal I/0 node, if the universal I1/O has a different default data length
and the data length can be changed by explicit messages. The EventOnly state has the same
LED indication pattern as the Online state.

5.4.4 Data rate auto-detection

Automatic detection of data rate is shown in Figure 51.


https://iecnorm.com/api/?name=ad0d1b6239f85d84ff7890296eb51c04

PAS 62026-7 © IEC:2009(E) — 85—

Network
timeout l Power On Data rate T1 T2
93,75 kbit/s 250 250
[ Default data ] Others 30 250
A >

\ 4

A correct frame is 1
received within T1 ms? J

Yes

No
NO
No ( A BEACON with
4 matching Speed Code
- is received withi
ms?/\

\ 4

[ Next data rate ]

The Speed code parameter of the B
Deteftion.

peed

5.4.5 Duplicate MAC ID detectia

Therg are three ways td i : , bater
dete¢ted, and detectedwwith

h the
data
size.
with 4 bits of input data shall also consume MAC ID

The process begi
netwprk. From t
areal Some modul
For ¢

129. MAC ID at 128 in its CN frame response. If anpther
node esponse using MAC ID 129, the master identifies this node |as a
dupli
A m \ i additional data overlap conditions to place a node intq the
Com

If myltiplenodes exist at the same MAC ID, there is a possibility that the master cannot
succ\ressfully receive CN frames from any nodes due to data collisions. The master contijnues
to request CN frames from these devices. If the collisions continue to occur, the CN frame
counter for the nodes exceeds its maximum (15). Then the node identifies itself as a duplicate
MAC ID node.

If no data collisions occur and the master gets a CN frame response, the Master shall issue
an STR to acquire the node’s Vendorld and SerialNumber. Once again if multiple nodes are
using this MAC ID, and the STR attempts are unsuccessful, the node’s CN frame counter
eventually exceeds the maximum count. If the STR is successful, the condition would be
detected when the master attempted to configure the node with an STW by sending an STW
to the MAC ID using the VendorID and SerialNumber that it received in the STR response. All
devices that are using that MAC ID would receive this STW and all but one would identify
themselves as duplicate MAC ID nodes due to the mismatched identity information. See
Table 68.
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Detected by the
master

The master detects an overlap in the I/O data area.

The master forces the node into the Communication Fault state using an STW
with a known incorrect VendorID number "OxFFFF” (STW_Dup).

Detected by a
slave or repeater
itself

If no STW is executed after receiving the specified number of CN-Frame requests
for the node while in the Non-participated state, the node’s CN Counter overflows
and it enters the Communication Fault state. The CN-counter limit is 15.

The Master may be able to detect the node in the Communication Fault state by
sending a CN-Frame request to the duplicate address using a TRG or OUT frame.

Detected by

If the master can receive correct CN and STR responses from one of the nodes

STW using a duplicate address, it sends a STW to that MAC ID. Other devices that

are using that MAC ID enter the Communication Fault state after, iving the

STW containing an incorrect Vendorld or SerialNumber.

The Master may be able to detect the node in the Communi

sending a CN-Frame request to the duplicate address ug’%\
5.4.¢ Repeater behaviour
Repgaters shall stop repeating or forwarding a frame if ahy_errep\is nd in the frame| e.g.
CRC|error.
A Repeater is not transparent for all frames. Refe determine which framep are
repeated.
If thg value of the Gate Count in the B a repeater replaces the [Last
Repgater Address” with its own addreSs, and | the Gate Count of the BEACON by
one. ate Count value is 2, the BEACON is

notr

The recalculated CRC covers the\changes:
bpeated. See Figure 52.

irections of frames

Direc@ F@e pe Repeating Remarks
action
Downstrea \ bt{l’_\&{me\/\ Yes Repeat while receiving
\'Q?G\_*@M Yes Repeat while receiving
A—%@ Yes Repeat while receiving @
BEEVENT Yes Repeat while receiving @
\C/N_frame No
IN_frame No
BEACON_frame Yes Receive, modify and transmit
Upstream OUT frame No
TRG_frame No
A_EVENT Yes Repeat while receiving
B_EVENT Yes Repeat while receiving
CN_frame Yes Repeat while receiving
IN_frame Yes Repeat while receiving
BEACON_frame No
4 Repeating shall be stopped, if the message is destined to this repeater.
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Master LRA=00 | GC=00
|
|
LRA=A | GC=01 Slave X
Repeater A |
Slave Y
ERA=B— GC=02
Repeater B /\(_
N\
WG\K
Key
LRA: |Last Repeater node Address
GC: (ate Count
Figure 52 —- BEACON
5.5 | I/0 connection
Com output I/O connections. I/O connegtions

don

Multicast

Slave A

______________________

>

Slave B

1/0
Connection
Object

1/0
Connection
Object

Figure 53 — Multicast I/0 connections

The master uses an OUT frame to send output data to consuming slaves. The maximum
output data size for a master is 1 280 bits. Producing slaves transmit input data to the master
by using an IN frame. (See 5.2.2.1 and 5.2.2.4, for frame formats, and 5.1.3 for the
communication pattern.)

5.6

TDMA

5.6.1 General

This subclause defines timing specifications.
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5.6.2 Data link timing features
5.6.2.1 Term definition

The following terms are used to describe timing features:

e Receiving Delay: The time from the completion of a frame until the frame is decoded

correctly by MAC and indicated.

e Transmitting Delay: The time from the start of frame transmission by the upper layer into

the MAC until the complete frame has been sent to the Phy. Circuit.

5.6.2°2— NWaster timing features

The processing time in a master is affected by the MAC and the Ph as. shoy
Figue 54. A master shall conform to the time parameters shown in Tak
Master Phy.
MAC Circuit
Master unit
Figure 54 — Mastex MA y. circuif/diagram
ing features
AN N
Direction | [ “ayen "\ "\, Detail MIN MAX
Send aﬁ{/ ik/\%\ %; 30
. aster MA C delay 26 marks
Receive /k\ R marks
Send th Phy. Transmitting delay @ Ons 45 ns
Receive wh . W Phy Receiving de|ay a 0ns 105 ns
< AN
GN \Phx/éircuit Phy. Circuit delay 0ns 150 ns
Retejve : ’
& See SM

VN in

Based on Table 70, the following times are obtained:

e Master’s Fixed Delay (Fixed delay of master device): 26 marks.

e Max of master’s Variable Delay (Fluctuation delay of master device): 4 marks + 150 ns.

5.6.2.3 Slave timing features

The processing time in a slave is affected by the MAC and the Phy. Circuit as shown in

Figure 55. A slave shall conform to the time parameters shown in Table 71.
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Phy. Slave
Circuit MAC
Slave unit

Figure 55 — Slave MAC and Phy. circuit diagram

Table 71 — Slave timing features

N

Direction Layer Detail M}M\\ A \MQX
Receive and MAC delay for frames except
Send Slave MAC | EVENT frames 266% \Q\”{%
Receive and MAC delay for EVENT frames
Send Slave MAC except STW frames 25 S\\ [ marks
ggﬁgwe and Slave MAC MAC delay for STW frames %r&s\/ 32 marks
Send Phy. Circuit Phy. Circuit Transmift ing/devlay s > 45 ns
Receive Phy. Circuit Phy. Circuit Re e| in ns 105 ns
Receive and R J )\/
Send Phy. Circuit P&Wy Q K 0 ns 150 ns
8 See 5.7.4.5.

Basgd on Table 71, the folle

e Slave’s Fixed Dela

marks.

. lax of slav
150 ns.

+

5.6.2.4

° lax of slav :
IN frames): 3 P

ave’s Fixed

frames): 2 marks + 150 ns.

Repeater timing features

e device for OUT, BEACON, CN,

)y (Fixed delay of slave device for STW): 30 marks.

IN framesq):

CN,

ENT

and

e’s Variable STW Delay (Fluctuation delay of slave device for STW): 2 nmparks

The processing time in a repeater is affected by the MAC layer and Phy. Circuit as shown in
Figure 56. A repeater shall conform to the time parameters shown in Table 72.

Slave port
. ]

Slave
MAC

Phy.

Circuit

Phy.

Circuit

Master port

Repeater unit

Figure 56 — Repeater MAC and Phy. circuit diagram


https://iecnorm.com/api/?name=ad0d1b6239f85d84ff7890296eb51c04

—-90 -

PAS 62026-7 © IEC:2009(E)

Table 72 — Repeater timing features

Direction Layer Detail MIN MAX

Slave MAC MAC repeating delay 32 marks 35 marks
Repeat

Phy. Circuit Phy. Circuit Repeating delay 0ns 150 ns
Send Phy. Circuit Phy. Circuit Transmitting delay 0 ns 45 ns
Receive Phy. Circuit Phy. Circuit Receiving delay 0ns 105 ns
Receive Slave MAC MAC delay for frames except
and Send (Slave port) EVENT frames
Receive Slave MAC MAC delay for EVENT frames
and Send (Slave port) except STW frames s

e D

Receive Slave MAC MAC delay for STW frames
and Send (Slave port)
Receive Phy. Circuit Phy. Circuit delay
and Send (Slave port)

5.6.2.5

The ¢able used shall con

Basgd o

Tota

where Maximum Ca3a

Cable propagation dela

\Qes 'pti}rg MIN

MAX

N il
S

0 ns/m

8 ns/m

Table 74 — Maximum cable length

Data rate Specification length Calculating length
m m
4 Mbit/s 30 30
3 Mbit/s 30,5 31
1,5 Mbit/s 100 203
93,75 kbit/s 506 506

5.6.2.6

Transmission process

Figure 57 shows the transmission process.
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OUT Frame CN Frame
Master MAC Transmitting delay MAG Receiving delay
+Phy. Gircuit Transmitting delay +Phy. Circuit Receiving delay
Cable delay Cable delay
Repeater MAC Rgpeaﬁer delay
+Phy. Circuit Repegter delay AC Repeater delay
Gable delay Cable delay +Phy. Gircuit Repeater delay
Slave MAC Receiving delay AC Transmitting delay
+Phy. Gircuit Receiving delay +Phy. Gircuit Transmitting delay
CN Frame
Figure 57 — Transmission process

5.6.3 Calculation of Time Domain
5.6.3.1 Term definition
Parameters used for Time Domain calculation are show

Table 75 - Para@g‘

5.6.1

.2

Parameters )Iefin}bi{)ﬁ\ Value
Efficiency Manchester conversio ficie )\> 2
1 /t\ 2 marks
Frequency +500 Nper N 1001/1000
variation N
Repeater fixed peat lay 32 marks
delay
Fixed dew —(Mas Fixed D )};/ Max of Master’s 56 marks + 150 ns
/\ ax Slave’s Fixed Delay)
Fluctuatio mVanable Delay) 750 ns + [(Total
delay Cable Delay Max)x
[(Total elay Max) x 6] 6] ns + 15 marks
(\ + [(Max of Variable Repeating Delay)x 4]
rgl \ argMIN/CN frame frequency deviation, 1 mark
correction Max.: 0,57 marks
rgin of frequency calculation for each frame
position,

Max.: 0,07 marks
Total=0,57+0,07=0,64 marks

Frame marks

The marks of frames are listed in Table 76.
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Table 76 — Frame marks
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(CN_Std_Marks)

Frame Standard marks
BEACON (5+5+2+3+6+2+8)x2=62marks
ouT (5+7+9+7+Nwox16+ ((Nbo+7)/8)x16 + 16) x 2 = 88 +
(Nwo+((Nbo + 7)/8)) x 32 marks
TRG (5+7+9+8)x2=>58 marks
CN (5+4+9+4)x2=60marks

\ALordlN (R+')+0+R+1R+Q)v')—0(\marl1e

5.6.3

The
the f

I

(WordIN_Std_Marks)

NOTE 2 Nbo is the total number of nodes in a bit output slaves.

NOTE 3 Ned is the event data length of an EVENT frame}.o.ct\e

BitIN (5+2+9+5+2+8)x2=62marks

(BitIN_Std_Marks) ~
EVENT (5+6+9+9+5+Nedx8+16)x2=100 + Ned 1\\arks\
NOTE 1 Nwo is the total number of words in a word output slave.

Range of 1st IN

Range of 2nd IN

OUT FRAME

1stIN

2nd IN

Itiply

segl

—
b\\l

rent

Space to avoid collision oRframes fiqm 2nd or
t segment. ( Regeater Finéd delayx 4 )

Repeatex Fixed dblay

Fd

Fi

Fd dol

ay

Tail
end

2nd CN 1stIN

R N

2nd IN

Delay of Fd

segl

d OUT frame'

N

Spakqg(ﬁ:o igion of
arripal. frameg fron\3rd segrent.
ont ( Bépeal (‘Repeater Fixethdelay x

d delay )

Fi

\ %
\Rep ter Fixed delay x 2

Fd

segl

2nd CN 1stIN

2nd IN

Fd Fd Fd

\
d Delaysof OUT frame\arrival. Ist ON
rent ( RepeaterEixed delayyx 2 )

[ Fa ]

‘ Fd = Fluctuation de|

Figure 58 — Transmission cycle model

After power-on or a physical reset, slaves and repeaters get to know the segment layers they
are connected to by “Gate Count” value of BEACONSs received. The default CN time domain is
discussed in 5.6.3.4.

The master in a network can change the number of CN frames in a bus cycle according to its
own schedule policy. The master calculates timing of all other nodes and sends it to slaves
and repeaters by STW. Table 77 and Table 78 present how to calculate CN Time Domain and
In Time Domain informatively.
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Table 77 — TimeDomain settings for nodes at first segment layer

Setting

Time Domain at the 1st segment layer

CN#0

‘Repeater Fixed delay’ x 4

CN#1

(CN#0+CN_Std_Marks +’ Fluctuation delay’ + ‘Margin correction’) x 'Frequency variation’

CN#(cn_last)

(CN#(cn_last-1) + CN_Std_Marks +’Fluctuation delay’ + ‘Margin correction’) x 'Frequency
variation’

WordIN#0 (CN#(cn_last) + CN_Std_Marks + 'Fluctuation delay’ + ‘Margin correction’) x 'Frequency
variation’
Word| N#&an—tast) I\Alnrdlklﬂl\um last 1\ + \I\Inrrlll\l QfA Marks + 'Eluctuation Anlau + ‘Marain correction’)
\ — 7 ~ 7

x Frequency varlatlon

BitIN#

< When WordIN exists >

(WordIN#(win_last) + WordIN_Std_Marks + 'Fluctuation delay’ +
x 'Frequency variation’

< When WordIN doesn't exist >

(CN#(cn_last) + CN_Std_Marks + 'Fluctuation delay’ + argin
variation’

‘Frequency

BitIN#

bin_last)

(BitIN#(bin_last-1) + BitIN_Std_Marks + ’Fluctu lay ™M chon x 'Freqpency
variation’

Tail er

< When WordIN exists in the end >

(WordIN#(win_last) + WordIN_
x 'Frequency variation’

c at@dela .+ ‘Margin correction’)

< When BitIN exists in the

(BitIN#(win_last) + BitIN_S
variation’

< When bo

ion delay’ + ‘Margin correction’) x 'Frequg

var|at|

ncy

Table

7@ ml\; nodes at 2"° and 3rd segment layers

Setting

)'/nvq\aQonN \t\2nd s\g»th Layer TimeDomain at 3rd segment layer

CN#n

c%(%{\se\gm}s@ 2REDK 2 CN#n(1st segment) — RFD x 4

IN#n

W\dl\@n}\]\st\{gm}nt) -X 2 WordIN#n(1st segment) - RFD x 4

B'

mw\\}st \sggment) —RFDx 2 BitIN#n(1st segment) —RFD x 4

}\&s ﬁg\a{e})ﬂxed delay.

5.6.3

0.4/ CnDefaultTimeDomain

Figure 59 indicates the CnDefaultTimeDomain cycle model.

< Range of 1st CN > < Range of 2nd
CN -
1st 2nd
CN CN
Out Space to avoid Top Maximum Reserved Maximum Reserved
Frame | collision of frames from | reserved Delay space Delay space
2nd or 3rd segment, space Variation Variation
(Repeater fixed delay x
4)

Figure 59 — CnDefaultTimeDomain cycle model
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In order to give a safe margin, i.e. reserved space, 1 mark has been inserted before and after
MAC Repeater delay when CnDefaultTimeDomain was calculated for a Repeater.

Table 79 — Repeater delay for CnDefaultTimeDomain calculation

Direction Layer Detail MIN MAX
Repeat Slave MAC MAC repeater delay 32 marks 36 marks
Physical Layer Physical layer repeater delay 0 ns 150 ns

Bas€gd on the Table 79, the times in Table 80 can be used to obtain:

Modified Max of Variable Repeating Delay (Fluctuation ing):

4 marks + 150 ns.

Items Definition /\\ \ \
Efficiency Manchester conversion efficiency /\ \ \9\\/

1 bit=2 marks

/™
Frequency variation | +500 parts per million f\\)/ A 001/1000

Repeater Fixed Fixed Repeating De = @ar&ﬁ K U )\) 32 marks
delay

Top reserved space | Reserved space 26 marks

Reserved space Reserved space \> 4 Mbit/s: 18 marks
% 3 Mbit/s: 19 marks
1,5 Mbit/s: 21 marks
[\/\ x 93,75 kbit/s: 23

marks

lavels/Vani bMelay) 4 Mbit/s: 38 marks
\Z} Max)x 6] 3 Mbit/s 37 marks
iffed Max/of Variable Repeating Delay)x 4] 1,5 Mbit/s: 53 marks
correction) 93,75kbit/s: 27 marks

Maximum DW
Variation <

4 Mpit/s:750/125+20+[(8x30)/125] x 6 = 38 mark
bit/s: 750/166+20+[(8x31)/166] x 6 =37 mark
1,5 Mbit/s:750/333+20+[(8x203)/333] x 6 =53 mark

93,75 kbit/s: 750/5347+20+[(8x506)/5347] x 6 =27
mark

NOTE

125 ns is the length of 1 mark at 4 Mbit/s.

166 ns is the length of 1 mark at 3 Mbit/s.

333 ns is the length of 1 mark at 1,5 Mbit/s.
5347 ns is the length of 1 mark at 93,75 kbit/s.

All slaves or repeaters shall use CnDefaultTimeDomain values calculated by the method
shown in Table 81 and Table 82. Rounded values are presented in Annex G.
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Table 81 — First segment layer settings

Setting Time Domain at 1st segment layer
CN#0 (Repeater Fixed delay) x 4 + Top reserved space
CN#1 (CN#0 + CN_Std_Marks + 'Reserved space’ + 'Maximum Delay Variation’) x 'Frequency

variation’

CN#(cn_last)

[CN#(cn_last-1) + CN_Std_Marks + 'Reserved space’ + 'Maximum Delay Variation’]
x 'Frequency variation’

Table 82 — Settings for 2"? and 3rd segment layers

Setting Time Domain at the 2nd segment Time Domain at the rd\ée nt layer
layer /\
CN#n CN#n(1st segment) — RFD x 2 CN#n(1st segw)\Rl‘»‘QN V4

NOTE REFD stands for repeater fixed delay.

\ )

Event Time Domain

Nk

EVENT
REQ

y.

is |subclause illustrates how to calcylate timij unication informativsg
mode¢l for the master is shown in Figufe 6
LEVE
Si

Master’s
Send
Delay

Master’s
Receive
Delay

Transmission
fluctuation
delay

com )
\/ Repeater
Fixed
delay x 2

en
ay

Rep r | Sl e’s
Fixed ecei
gela 2 elay

|

+

+

'Slave’s Receive Delay’
‘EVJENT ACK Length’ x ‘Frequency variation’

nlto |ng Time

tenevent communication model

eters

+

‘Slave’s Send Delay’

'Repeater Fixed delay’ x 2
‘Transmission fluctuation delay’
'Master’s Receive Delay’
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For a repeater or a slave, Figure 61 shows an Event communication model informatively.

POLL EVENT
REQ
Master’s Repeater | Slave’s Slave’s | Repeater | Transmission Master’s
Send Fixed Receive Send Fixed fluctuation Receive
Delay delay x 2 Delay Delay delay x 2 | delay Delay

Monitoring Time

v

Figure 61 — Slave event communication model

The [Event Time Domain length is calculated by the following f
shown in Table 83.

Master’s Send Delay’

+

‘POLL Length’ x ‘Frequency variation’

+

‘Repeater Fixed delay’ x 2
‘Slave’s Receive Delay’

‘EVENT REQ Length’ x ‘Frequengy\variati
‘Slave’s Send Delay’

+

+

‘Repeater Fixed delay’ x 2

+

‘Transmission fluctuation delay’

+

‘Master’s Receive

Table - ime Domain calculations

roroty 3

Value

Master’s Send\6 a

Master's Reggiv Iay\\
(Seée Table 70)

Delay’+ ‘Master’s Receive Delay’

Fixed Delay’+ ‘Max of Master’s Variable Delay’

Sé(ﬁ\@\cewelay\ Slave’s Receive Delay’'+ ‘Slave’s Send Delay’:

Slave em\De y EVENT frames except STW: 27 marks + 150 ns
B_EVENT STW frames: 32 marks + 150 ns
(See Table 71)

EVENT REQ Length STR request :132 marks

pters

STW request :420 marks
A_EVENT :804 marks (max)

(See 5.2)
POLL Length POLL : 132 marks

(See Chapter 5.2)
EVENT ACK Length STR response : 388 mark

STW response : 132 marks
A EVENT ACK : 100 marks
(See 5.2)

Repeater Fixed delay Fixed Repeating Delay: 32 marks
(See Table 72)
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Parameter Value
Transmission fluctuation 'Total Cable Delay Max' x 6
delay + 'Max of Variable Repeating Delay' x 4
=600 ns+(' Total Cable Delay Max ' x 6) ns+12 marks
(See 5.6.2.5 and 5.6.2.3)
Frequency variation 1001/1000

(See Table 75)

5.7 | Physical layer
5.7.1 General

This jsubclause specifies the physical layer.

5.7.2 Physical signalling

CompoNet uses Manchester encoding technology. gnt one inverted

Mang¢hester encoded bit. See Figure 62 and Table 84

ransmisgion HirecCtion

1 I\O LS

mark
anchester encoding (inverted)

e 84 — CompoNet Manchester encoding

SMS W Meanings Manchester encoded symbols
(inverted)
R Data 0 0

{L,H} Data 1 1
{LLYHH} lllegal -
5.7.3 Master port requirements

5.7.31 Master port connectors

Table 85 indicates allowable connectors for the master port.
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Table 85 — Allowable connectors for the master port
Connector Open Flat | Flat Il
Master Jack Jack Jack

NOTE Permanently attached cables?2) at the master port are not allowed.

5.7.3.2

Master port power

When power is supplied by a master port to downstream slaves on its segment, the power
shall be provided by one of two methods:

e a

e a
p
c

The

5.7.3

.3 Impedance for master ports

All master ports shall conform to gfined as Table 86
Tablg 87.
Table 86 — Maste pot| pe during receive
Frequency R\jﬁdance
DA \

¢ Minimum\ Maximum
DM )

"N
A

0.75 163
1 1@ 162
15 \ \ 137 159

S
SN

KON N\ 125 146
\

116 135

able 87 — Master port impedance during transmit

hnd

Impedance
Frequency
Q
MHz
Minimum Maximum

0,75 81 94

1 83 97
1,5 86 100
3 91 106
4 92 108

2) Permanently attached cable is cable that extends from a device for purposes of connectivity to the network and
cannot be unclipped or removed by a user without special tools.
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5.7.3.4 Master port requirements

5.7.3.41 Transmit signal requirements

A master port shall transmit signals complying with the requirements shown as Figure 63,
Table 88 and Table 89 when configured in accordance with Figure 64. For details, see
Clause 9.

The vertical axis in the following figures is (Vgpn — VepL).

VAR VA4V Masteroutput-waveformload 85 o
24 +Vmak
15 - P et /\( Nehin
| : \ AN\
0 ‘I AN A% 'l
05| / / \\ b
_ 1 ,II ) . ”l
-15E ," &\\ 3 /\\ ) I," I =Vmax
—2 ------- /\(x 1. -\ ) : — _Vmin
N \\ X |
T2 TR 720 \_/ t
13 DR CIN R
- Tmark W\ \)1mark 4
ig ter po ansmit mask
Takle 88 —M it specifications for data rate
4 it/s and 1,5 Mbit/s
Sigy\\ Li\n?I{s\%h racteristics Comments
+ Vmax \ \ \1\90\k/
+ Vmin{ AN Rty
NN BT
-vmin, NI\ N[ 1,90 v
T1 > 11 ns to 27 ns Cross at0 VvV
T2 8 ns to 32 ns Start at 0 V, Cross at —1,0 V downward,
or 1,0 V upward,
+3 RS Weaveformvettage—vatue-between—
Vmin to + Vmax, or — Vmin to + Vmax,
T3 - Data inverted point — Vmin to — Vmax,
or + Vmin to + Vmax
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Table 89 — Master port transmit specifications for data rate of 93,75 kbit/s

Sign Limits characteristics Comments
+ Vmax 1,90 V
+ Vmin 1,40 V
- Vmax -1,40 V
- Vmin -1,90 VvV
T3 1/8mark Waveform voltage value between + Vmin

to + Vmax, or — Vmin to + Vmax,
T3 to Data inverted point —Vmin to — Vmakx,
or +Vmin to +Vmax (—\
N
Figute 64 indicates how the transmit mask is measured. The r ok shall ke talfilm| type

or carbon film type.

BDH AN B

EUT

£0.85,425 Oscilloscope

e maximum delay when transmitting is 45 ns;

o maximum-delavywhen recejvingis 105 ns
J ~J

5.7.4 Slave port requirements

5.7.41 Slave connectors

A slave shall be fitted with a permanently attached cable or one of the jacks defined in Table
91. In the case of a permanently attached cable, the cable shall be cut to the specified length
and fitted with one of the plugs defined in Table 90. The finished length of the permanently
attached cable shall be in accordance with Table 108.

The length of the permanently attached cable shall be at least 50 cm.
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Table 90 — Allowable connectors for permanently attached cables

Connector Flat | Flat Il

Slave Plug @ Plug @

a8 When a permanently attached connection is used, a plug shall
be provided at the end of the permanently attached cable in
place of the jack.

Table 91 — Allowable connectors for the slave port

Connector Open Flat | Flat Il

Slave Jack Jack Jack

A network designed for 4 Mbit/s shall not include slaves with per cédbles.

Slaves with permanently attached cables shall be marked ¢ cannot be [used

on network configurations that do not allow T-branches

5.7.4.2 Slave power

A slgve may be powered by one of f
supply.

ower

A nofle powered by network power supply - t D.

Whep an external pow
shallfcomply with Table

accofdance with ?7.1

5.7.4.3 Impedan

port
ce in

All sllave ports sh f 3.

Slave port impedance during receive

\ Impedance
Frequéncy
Q
MHz

Minimum Maximum
0,75 847 985
1 821 955
1,5 754 877
3 558 649
4 477 554
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Table 93 — Slave port impedance during transmit

Impedance
Frequency
Q
MHz
Minimum Maximum

0,75 137 160

1 143 166

1,5 154 180

3 181 210

4 194 225 RN

5.7.4.4 Slave port requirements

5.7.4.41 Transmit signal requirements

as Figure 65,

A slave port shall transmit signals complying with the e
For details] see

Tabl¢ 94 and Table 95 when configured in accord
Clauge 9.

N\

Veor—Vep, (V) Slavs/Output yéxégfoﬁm |oat4 8@ ‘\)

Iy N s, s - Vmax

150 / (\* \\ ””””””””””” [ +Vmin
1 (\\L‘:
05 /,’ /Q\(\ ‘I\Q I//
’ P( (\ II /I

e !
N 1
N '
\ 1
\ |
\ 1
\/ /
\ I
\ 1
\ 1
\ 7/
Q> \\~ - - J ~Vmax

QAR e~ BN VNN G . e s S © =Vmin

TN / T 12 t
T3\ T3

\ / 1mark 1mark

\> Figure 65 — Slave port transmit mask
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Table 94 — Slave port transmit specifications for data rate of 4 Mbit/s;
3 Mbit/s and 1,5 Mbit/s

Sign Limits characteristics Comments

+ Vmax 2,12V

+Vmin 1,57V

- Vmax -1,57V

- Vmin 2,12V

T1 8 nsto 18 ns Cross at0 vV

12 5ns to 20 ns Start at 0 V, Cross at —1,0 V dawnward, or
1,0 V upward /OK

T3 75 ns Period from + Vmin or +@x, - V%’n\or
+ —Vmax. /\ @\

13 to Data inverted point —=Vmin to — Vmax, \)

or + Vmin to + Vmax (\\\ \
N

Table 95 — Slave port transmit specifications datarat
of 93,75 kbit/s/u\
/)
Sign limits characteris(tﬁ:\s\\// /N Comments

{ vmax 212v. N AR W

A Vmin 1,57 V %

-|[Vmax -1,57V F

{vmin 212V \ NS\ N\

T3 Waveform voltage value between +

Vmin to + Vmax, or — Vmin to +
Vmax.

N\
A

thessla Mmit mask are covered in Clause 9.

T3 to Data inv@o#{

Meagurement methods f

5.7.4.4.2 rt'xeceive signal requirements
The fece to 5.7.5

5.7.4.5 _Slave port physical circuit delay

The slave-port physical circuit shall conform to the following:

e maximum delay when transmitting is 45 ns;

e maximum delay when receiving 105 ns.

5.7.5

The receiver shall properly decode the following signals as defined in Figure 66, Figure 67
and Figure 68, and report these events to the MAC/Phy interface in accordance with
respective MAC/Phy signals shown in Figure 70, Figure 71 and Figure 72.

Receiving signal requirements for master and slave ports

The vertical axis in following figures is (Vgpy — VBoL)-
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" 1 bit

1 mark

v

1 mark

0,75 to 1,25 mark @

0,75to 1,25 mark ©

y__

+ 60 MV ==

Faa\VA

[ 60 mV ----------1-|aassaesesecesssssesssssanny

Symbols on

the communication line

)
)
. »
:
+60mV"'"Q1 ----------------------------- \ofemeee-

Symnbols'on

the_ communication line 1

* means 14/8 <t < 18/8 mark, while (Veph - VapL) <=- 60 mV, 60mV <= (Vapr - VaoL).

Figure 67 — Receive mask 2
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. 1 bit .
) 1 mark 1 mark -
< 0,875 to 1,125 mark® gl 0,875 to 1,125 mark * N
:~ yi :~ g
; . . 0 to 0,125mark } { . + 000,125 mark” }
' » < - B '
' : | V| : i ]
i , 1 E ) ( :
' d I 1 ! ) ( 1
! 1 I v ! :
T, A S B et S EEREES
( 1 | ( )
0 mV v " { ]
L60 mV === -------1-1 - - - e~ 1 -7 ;
D\ /b | :
i ] } :
e | E
Symbols on : E 3 )
the communication line | ! 1 0 )
means 7/8 <t <9 /8 mark while (Vgpy - Vppr) <=-60 mV , 60 mV <= (Vg
P means 0 < t < 1/8 mark while (Vapy - Vepr) <=-60 mV , 60 mV <= (Vepu - V

5.7.6 Requirement
5.7.6.1 General
This [ subclause sc digital processing at the internal PHY/MAC
interface as sho
1
IC PHY I MAC
< " P
:
PWB i
/Connector .
1
DHI O A conversion circuit Media Access
between digital Controller
signal and modulated
BDL transmission signal.
® A\
1\
. . N
! ! Digital processing unit

Figure 69 — PHY/MAC interface diagram
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5.7.6.2 Receive processing requirements

The MAC/PHY interface levels are application specific. The PHY shall decode the network
Manchester symbols and report them to the MAC/PHY interface in accordance with Table 96,

Table 97, Table 98, Figure 70, Figure 71 and Figure 72.

1 bit

1 bit

PAS 62026-7 © IEC:2009(E)

1 bit

A

L
[ LZ TTIdX

t2 min

A

AN

LH

N

HL

P S SN B S

-l

Table 96 — Specifi

igitalNreceive mask 1

Item

[ Respitin_

Typical Value

mark] +\0,5hs <
T1(t1max — t1 1 [mark]
T1 < 1°N8Ymark] — 0,
K] < T2
T2 (t2maxl- t2ivin 1 [mark]
matk] — 0,5 ns

NOTEV This\t app s w 70 and the inversion of the signal pattern
shown jii\Figu

1 bit

.&\J-_-_ R
x

t1m

Y

1 mi

-

=

R P E . e

Figure 71 — Digital receive mask 2
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Table 97 — Specifications for digital receive mask 2

Item Regulation Typical Value
T (t1max — tmin) 13/8 [mark] + 0,5 ns < T < 19/8 [mark] — 0,5 ns 1 [mark]
NOTE This table applies to Figure 71 and the inversion of the signal pattern shown in
Figure 71.
1% thit e manns
E 3 tlmax !
P tlmin R X
L1l t2max :
i1 t2min ;
tLH : : ) :\: '

T\

Table&Specm atl%or

Item F{e\trk(k\n\ ) Typical Value Comment
T1 (fimax — timin) 7/@ [n}a(m 5 n§\<}‘1\s gNmark] 0,5ns | 1[mark] Real signal
T2 (tPmax — tzminﬂ T2 {2/8 [n/,{rk] 0,5\ns\ 1/8[mark] Noise
T3( tdmax — t2min) 7/8\@3’&4@ 0\5\053\(/2 9/8 [mark] — 0,5 ns | 1[mark] Real signal
T4 (thmax — t4m|n) ﬁt\i 2/}\Qna 0§>ns 1/8[mark] Noise

NOTH This tagﬂéﬁwik\s %\N >2Sand the inversion of the signal pattern shown in Figure 72.

5.7.6.3 Tra ipprocessing requirements

The fequirements for signals transmitted from the digital processing device are shown here.

TXE |refefs to transmit enable, TXD refers to the data.

The transceiver timing shall conform to the timing and logic level of Figure 73 and Table 99.
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Transmit direction

This example is “1”.

tHL i ot
4/: t2min . t3max | t4 \

| e———p —> > <

Lt ! ' t3mine ! Vo

: : t2max : 1 | :<_>: | | :

| —p P b .

! D AR !

1 o > :;7 i t8 :

XD | Vo V! ': et |

LH ! ) o - ;
' t1 Co I Transgission end

Trangmission start :<—>:

' Ldst data bit.

Table 99 — Specificati

Figure 73 ~ Logics

ns)fo gical transmit

Item . \ \(Restrk&'\o\ & Wal Value Comment
t1 [ N2 [mark] 30,25%s ] 2 jfmark] TXE & TXD Load < 15[pF]
T2 (t2max —2min\ "2 fmark] % 2:0ns \ | 2 [mark] TXE & TXD Load < 15[pF]
73°(t3Min \t3Max)< | X0 [maek] £2,0 he” | X [mark] TXE & TXD Load < 15[pF]
t4 { £ 025 ps\ 0 ns TXE & TXD Load < 15[pF]
t5 Maximum gerioi\ N ns - TXE Load < 15[pF]
t6 Maximum period, “h9 n3 - TXE Load < 15[pF]
7 Maxfrgum pedsd-\ 1,9ns - TXD Load < 15[pF]
t8Maximiyn petiod” \ | 1.9 ns - TXD Load < 15[pF]

a The ﬁap Mto the inverse pattern.

bx=¢4.2 3
5.7.7 Recommended circuits and component parameters
5.7.71 Recommended circuits

This subclause describes an example implementation as shown in Figure 74 and Figure 75.
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c1
D1 D2
) T1
T R3 R5 ‘ § é .
ARSI = ] .
] K1 R8 ] AN ® BDH
R7 _—
B L [ Y'Y eppL
e e e ? g
R4 D3 D4
IC1 <
—
c2
Components
C1 capacitor = 220 + 11 pF rated voltage 16 V
C2 capacitor = 220 + 11 pF rated voltage 16 V
D1 Range of zenner voltage is 5,84 V t0 6,14 V.
D2 Range of zenner voltage is 5,84 VV t0 6,14 V.
D3 Range of zenner voltage is 5,84 V to 6,14 V.
D4 Range of zenner voltage is 5,84 V t0 6,14 V.
IC1 transceiver
R1 Ferrite Beads
R2 Ferrite Beads
R3 register R=10+0
R4 register R=10+0
R5 register R=10%0
R6 register R=10%0
R7 register R =150 £
R8 register R=15 = (
T1
Z1

pulse transformer
filter Q

nded circuit for a master port



https://iecnorm.com/api/?name=ad0d1b6239f85d84ff7890296eb51c04

- 110 - PAS 62026-7 © IEC:2009(E)

c1
DI D2
1 T
R3 R5 ‘ .
] a A e ] ’
ﬁ R8 AN ® BDH
wl 4] | ]l
Y ]
B | —eBDL
e moo | é “ é
R4 D3 D4 N4
IC1 q

C2

Components

C1 capacitor = 47 + 2,35 pF rated voltage 16 V
C2 capacitor = 47 + 2,35 pF rated voltage 16 V
D1 Range of zenner voltage is 5,84 V to 6,44 V.
D2 Range of zenner voltage is 5,84 V to :
D3 Range of zenner voltage is 5,84 V to 6, .
D4 .

Range of zenner voltage is 5.84 V to 6

IC1 transceiver
R1 Ferrite Beads
R2 Ferrite Beads

R3 register R =15+ 0,15
R4 register R=15+ (N5 Q
R5 register R =15 ( Q

R6 register R =18 £ Oy
R7 register R @m *
R8 register R = 22

™ pulse transfor
Z1 filter

— Recommended circuit for a slave port
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5.7.7.2 Transformer specifications

This subclause describes an example implementation as shown in Figure 76 and Table 100.

227(1.0) 22T(1.0)

P o

22T(1.0) 22T(1.0)

Figure 76 — Transformer symbo

Table 100 — Specification for pulse/tra rer
Specification / \Qha cteris\ﬁfs
Operating ambient temperature 71-Q KC téS;l °%

Operating ambient humidity

o Eofel ) >

Pulse frequency 23,3\§Hz t}\4 MHz
Minimum Inductance (A 6, mH\RtQ\;O kHz and 0,1 V, short-circuit
~ \Q en nd 3 (1-2-3-4)
Transformation ratio \)(3-4
[\ (\ 7)/(1-2) 1,0 £ 0,02

Minimum opef Wnpedance (132-3<4) \> Short-circuit between 2 and 3, 7 and 6.
@ 23,4 kHz to 31,25 kHz 0,8 kQ at 0,1V
31,25 kHz to 93,4 kHz 1,2 kQ at 0,1V
93,4 kHz to 3 MHz 3kQ at0,1Vv
N

>

1°91'1,0 0,02

3 MHz to 4 MHz 2kQ at0,1Vv
Mm\@a;«g@‘ndl}c{ance (1-2-3-4) 1,5 uH at 1 MHz and 0,1 V (8-7-6-5)
MaMbNriNWacity (1-2-3-4) 17 pF at 1 MHz and 0,1 V (6-7)
Maximum Wi ding>apacitance 55 pF at 10 MHz and 0,1 V (1-2-3-4)-(8-7-6-5)
withstand voltage 500 V a.c. for 1 min and 600 V a.c. for 1 s

Primary winding, secondary winding and core

Minimum Insulation resistance 500 V d.c. 100 MQ

Primary winding, secondary winding and core

Core See 5.7.7.2 Core specifications

Wire Solderable polyester copper wire

Wire gauge AWG 38
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This subclause describes an example implementation as shown in Table 101.

Table 101 — Specifications for transformer core

5.7.1

Com
the
requ

Parameter Symbol Specification value
Initial permeability Wi 10 000 £ 3 000
Maximum Relative loss factor tand/pi 7,0 x10°® at 10 kHz
Temperature factor of initial permeability apir ;?’_5331%1;04_;3’?;&6
Saturation magnetic flux density[H=1194A/m] Bs 400 mT at ZSWon}iQal.
Remanent flux density Br 90 Mt at 2(5/6\“\Wmir¥e\l.
Coercive force Hc 7,2 A//m\at\,?{) °%Q\h)@n;ﬁ\\/
Minimum Curie temperature Tc 120 (@ \ \ )
Maximum hysteresis material constant nB 1,4 bﬁ/mx‘ \
Maximum disaccommodation factor DF \K>1~Q\S\ \
Density
Electrical resistivity

.3

boNet shall use tran§cel
specification shown i
rements for sendi

Q/\Tabl 10

ications for transceiver

m to

/\ \SQeMcatigb Minimum | Typical | Maximum
Driver Differential Qutput voltage, D 1,5V - 50V
Ce@n}m-\det‘putWtage , VOC(R = 27 Q or 50 Q) - - 3V
Outpht\&@)h\circ\\it ént (=7 V <VO < +12 V) - ; 250 mA
Propagation\DeI\ay/\Pnput to Output TPLH, TPHL 2 ns 10ns | 15ns
(RLDIff = 54 Q, CL1 = CL2 = 100 pF); See Figure 78.
Driver O/P to O/P TSKEW(RL Diff = 54 Q,CL1 = CL2 = 100 0 ns 0 ns 5ns
pr)
Driver Rise/Fall Time TR, TF - 2ns 10 ns
(RL Diff = 54 Q, CL1 = CL2 = 100 pF)
Driver Enable to Output Valid - 10 ns 25 ns
Driver Disable Timing - 10 ns 25 ns
Receiver Differential Input Threshold voltage, VTH minimum -0,05V - +0,05V
Input voltage Hysteresis, A VTH 50 mV - 100 mV
Input Resistance 12 kQ - -
Logic Enable Input Current (RE) -1 pA +1 uA
Short circuit Output Current( VOUT = GND or VCC) 7 mA - 85 mA
Propagation Delay Input to Output TPLH, TPHL(CL = 15 pF) 18 ns 25 ns 40 ns
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Specification Minimum | Typical | Maximum
Maximum Skew |TPLH-TPHL| - 0ns 5ns
Operating Temperature -40 °C - +85 °C
Maximum Absolute Vcc - - 7V

Voc

Figure 77 — Driver voltage measureme

103 — Sending

INPUTS OUTPUT
RE (DE (DI | B A
1 1 0 1
1 0 1 0
0 X |1z z

Table 104 — Receiving

INPUTS OUTPUT
RE | DE A-B RO
0 0 2+0,05 1
0 0 <-0,05 0
0 0 Inputs Open | 1
1 0 X z
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5.7.8 Isolation

Master and slave ports shall be transformer coupled to the network.

The communication port shall be isolated from the application and earth on chassis grounds
with a minimum isolation to the communication lines of 500 V a.c. r.m.s. 47 Hz to 63 Hz for

60 s.

In the case of a simple slave, isolation from network power may be met through installation.

In th
netw

For 4
pows

Seve
and

B"case of an auxiliary power supply connection, isolation shall be provided betwee
prk port including the network power supply and the auxiliary power sypp

non-network powered slave, the external power supply shall provide \solation_fror
r as shown in Table 111 and Table 112.
ral examples of implementation diagrams are shown in ) Figure 8@, Figu
Figure 82.

Applidation

N

,FAppIication :
P
P
P

h the

h the

e 81

Application
Power Supply Isolation Option2 Isolation Option1

Figure 80 — An isolation example of an I/O module with connectivity
to other power sources
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Isolation

***************** iy Eee— R -1, 10
MAC é g :
i | BDL
) : IO gt gl e
L L m Regulator . BS+
N S R ! BS_
n

%—‘F Isolation

Figure 81 — An isolation example of a simple slave that req
to devices with ungrounded signal wirin

Isolation

External
B I TS -

Figure 82 C 2 e of a non-network powered slave

The following cabl
in a gegment.

Table 105 — Cable types

3 are supported. Only one type of cable shall be

used

AN
\We%e\ > Specification Allowable current
CompoN\et\Q‘und &ble | 2-conductor round cable. See profile 8.2.3 N/A
CompeNet rothle Il 4-conductor round cable. See profile 8.2.4 Upto4 A
CompoNet flat cable | 4-conductor flat cable. See profile 8.2.5 5A
CompoNetftattabtett #=comductor ftat tabte—Seeprofite 826 5&

Each type of cables shall conform to the signals and colour as defined in Table 106.

Table 106 — Cable conductor colours

Signal name CompoNet round CompoNet round CompoNet flat cables
cable | cable Il
BS+ - Red Red
BDH White White White
BDL Black Blue or Green Blue
BS- - Black Black
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5.7.10 Topology

5.7.10.1 General

CompoNet supports multi-drop and T-branch topology. The cable distance between any two
points in the cable system shall not exceed the maximum cable distance allowed for the bit
rate. Terminating resistors are required on each end of the trunk line. CompoNet supports a
multi-segment structure. One segment supports up to 32 slave/repeater nodes. A typical
topology is shown in Figure 83.

Brangk
Slave

Trunk Sub-trunk

> 1
N/
Repeater Branch
Terminator
rmrmm ipeaer ] O
Slave Branch Branch
Repeater \
HHHEH
Su nk

y
Terminator Brh/\
@3; X”““>_"“| Terminator
Sub-frunk \i@
|:| - Terminatqr
epsate Branch Branch
Sub- Branch
1
Terminator
HHHH| | | | B ——
[ s
—

Figure 83 — Media topology

5.7.10.2 Segment

CompoNet usually consists of several segments separated by repeaters. Each segment is
connected on the network, but is classified from the viewpoint of the physical layer. As shown
in Figure 1, the segment that has the master is called the first segment layer. A second and
third segment layer can be added using repeaters, but no more than 2 such extra segments
can be added, thus assuring that no slave is more than 2 repeaters (or 3 segments) away
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from its master. A total of 64 repeaters can be used in one network. All segments shall
operate at the same communication speed. A repeater shall set its master port to the speed of
its slave port.

5.7.10.3 Placement of terminating resistors in each segment

Terminating resistors are located internally in the master ports of the master and repeaters. In
addition to these internal resistors, a terminating resistor shall be added to the network at the
opposite end of the master port as shown at Figure 84.

The epenrecton—position—of—the—master—port—depends—on—the—retwerk—topotogy—Fer—general
wiring, master ports shall be at one end of a trunk or sub-trunk. For flexi wiring,‘\mpster
portg can be connected freely.

Master Trunk line or sub-trunk line
or Built-in

Repeater terminator

5.7.10.4 Number of devices in
n in

One |master port and 3
vhich

Figue 85. This includes

N
are gart of the segmen
Master
Repeater<\

Qusne) ~
N Terminator
N -

¥ [ [ [ |
}S/léve Slave Slave Slave
ort port port port
\

—~

32 slaves or repeaters can be connected.

Figure 85 — Number of devices per segment

5.7.10.5 Cable type and cable length

The trunk line length, sub-trunk line length, maximum length of one branch line, total branch
line length, and maximum number of devices are all dependant on the transmission speed.
Table 107, Table 108 and Figure 86 define the limits based on transmission speed.
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Figure 87 indicates branch restrictions which shall apply.
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Table 107 — CompoNet round cable I: network limitations

Transmission| Wiring Trunk Total Max. length Total Number of Slaves | Max. sub- | Total sub-
speed pattern |line Max. | number of of one branch | connected to one | branch line | branch line
kbit/s length Slaves branch line [line length branch line length length

i
m m m m m
4 000 General @ 30 32 0 0 0 0 0
3 000 General 30 32 0,5 8 1 0 0
1 500 General 100 32 0 0 0 0 0
30 32 2,5 25 3/\( 0. 0
D3,75 General 500 32 6 120 /\1\ \ \3\ 0
a [see 5.7.10.6.2. (\ \ \\/
ANTANY
Table 108 — CompoNet 4-conductor cable@e\rk*m\lta ons
AN
Transmission| Wiring Trunk Total Max. Length Total ber of\Slaves | Max. sub-|| Total sub-
$peed pattern (line Max.| number of of one brangh onnected to one [branch ling| branch line
i length Slaves branch |j in branch line length length
Kbit/s éndth
m <\ <s > m m
1 000 General 30 32 N \S\ 0 L/ 0 0 0
B 000 General 30 32 ( (\Q5 §> 1 0 0
1 500 General 3(0/\ /32\ \\2\5\ 25 3 0,1 2
D3,75 ble @ 205\ \& 32 \FIdele M is available if the total wiring length is 20Q m or less.
Flexible & | N2 A 9 gleng
@ Bee 5.7.10.6.3, k \/\ \ \
&% B Terminator o Slave
W : T-branch —v—  Multi-drpp
Trunk length branch length
Master,
I: \( %M :|
Tru}k / K L' Terminator
RepBeler Repeater ’\B anch Bran¢h ran Repeater
PBran ]
Sub-trun Sub-trufk ™ ill Repeater Repeater H
y (] ranc ’m.
Slave | _D Sub-tru { | Sub-trun| — . .
- X u] L] T
L] v I Repeater
v
s ——= Sun-branch length L]
Sub-trunk ]
]
Slave

Sub-trunk length

Figure 86 — Cable length limitation lllustration
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5.7.10.6 Wiring types in one segment

5.7.10.6.1 General

< at least 1meter > < at least 1meter > <«—Aat least 1meter >

Figure 87 — Branch restriction

Therg are 2 types of wiring patterns in a segment: gene

As shown in Figure 88, CompoNet round cable S used

for all data rates. CompoNet 4-condugt® S ‘ ral wiring at 4 Mbit/s; 3 Mbit/s

and 1,5 Mbit/s. At 93,75 kbit/s, the 4-cond

At 93,75 kbit/s, there are the following

e The trunk line length/n nce communications (approximately
5p0 m for general wiring

¢ Restrictions on wiri be reduced as much as possible (flexible wiring);

e Flor optimal Qﬁ:?t i C Jle | can be used for the general wiring method.
R e

dimension : kbit/s

ound cabl &
N\

Speed
Cable (\ \ 00 5 75
TEETRVTEIDNY

C(m@et heg&gtor &

77/ Gereral [ | Fexble

Figure 88 — Wiring selection

5.7.10.6.2 General wiring

General wiring is illustrated in Figure 89.

The restrictions are:

The master port shall be connected to one end of a trunk line or a sub-trunk line;
Only one master port is connected on one segment;

A terminating resistor is connected to the other end of the trunk line or sub-trunk line;

A slave port can be connected to the trunk line or sub-trunk line via a multi-drop (daisy

chain);
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e A slave port can be connected to the trunk line or sub-trunk line via a branch;
e A sslave port can be connected to a branch line via a sub-branch;

e The end of any communication line shall not be left open or unconnected. It shall be
connected to a master port, a slave port or a terminating resistor;

e L1>L2, L3>L4, L5>L6. See Figure 89.

Maximum length (Trunk line)

v

&
<

M4ster port
P L1 T-branch Multi drop T—bra@\LS Termirjator
D -~ | [ IZ\|N '%ﬁ
| 5%
Multi drop L4
L2 T-branch
Branch line
length 5
gt v L5 17

@ Terminator

I:' T-branch

L1>L2
L3>L4 Dm
L5>L6 O
ave rt
Figure 89\- G%Iwnethod

5.7.10.6.3

Flexiple wiring stfusturs
of 93,75 kbit/s. Th j

eeds

e The master port may be placed anywhere in a segment (it does not have to bel end
brinected);

O

e One terminating resistor is connected to the farthest point from the master port (cable
distance, not installed geographical distance);

e Several branch points can be added to a branch;
e The length of all cables is counted within the specified total wiring length;

e The end of any cable shall not be left open (unconnected). It shall be connected to the
Master port, a slave port or a terminator.
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Master poft A resistor shall be connected to the farthest
place from the Master port. \
1 B " B " Terminator
T-Branch I -branc _oranc Multi-drop
O
| S|
T-Branch Multi-drop
T-Branch
Slave port
T-Branch
~ O O @)
Slave port

5.7.1

A ter
devid

Slave ports

Figure 90 — Flexible wiring methg

0.7 Network terminator

minating resistor shall be mounted on the fart
e or master ports of repeaters. The terminator is d&finedib Tab e

Table 109 @Qc(e%ar ct@st

aster

Item

Ch acteristic

Rated polQ/er

(

N

S
N

tal Film

5.7.1

1 Link powe

5.7.1
5.7.1

Netw
supp,

This

is the case shown in Figure 79.

Table TT0 — Network power supply specifications

i$ not

Specification

Parameter

Output voltage

24Vdc.£24Vd.c.

Maximum output ripple

600 mV peak to peak

Temperature range

Specified by vendor

Over voltage protection

Yes (no value specified)

Over current protection

Yes (continuous current:

limit 5 A max)

Maximum turn-on overshoot

5%

Output current

Up to 5 A continuous

Isolation (Based on IEC 61131-2)

2,3 kV a.c.
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5.7.11.1.2 Specification for local power supply at slave ports

The local power supply connected to slave ports shall comply with Table 111.

Table 111 — Local power supply specifications

specification Parameter
Output voltage 14 V d.c. to 26,4 V d.c.
Maximum output ripple 600 mV peak to peak
Temperature range Specified by vendor (
Dver voltage protection Yes (no value specified) <\\ (\ \

ver current protection Yes < \ \ x
Maximum turn-on overshoot 5% /\ \
Ikolation (Based on IEC 61131-2) 23KV a.c. \\ \
R

5.7.11.1.3 Specification for external power sup{

Whenh nodes are powered by exterhal po n in

Table 112.

Table 112 — Node e terr{al\po exsupply specifications

specification < f\ \) N > Parameter

Ikolation N 2,3 RV z?cc\(b}sé\d\oqlEC}MM-Z)
5.7.1
5.7.1
This For
netw ause

is no

The power_dispatching method is shown by Figure 91.
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Feeding range of Network

ower supply A
Master 2 i >
Repeater Slave Slave
Power Am Am+l An
Slave Slave
Al Am-1
II\’Ietwork Feeding range of Network
ower
ower supply B
Supply A > power:supply. >
Power {} N/ N/
( Slave Slave (
Network Bm B m+1
Power Slave Slave
Supply B Repeater B m-1

5.7.11.2.2 Poweri

cable between t@

When the netw

B1

Feeding range of Netw:
> power supply C

Il

Power,

< N
Skave
Network C

Power
Slave
Supply C Slave Cm-1
Cl1
i-Dro,
Terminator

T ran@nnector

iing method

resistance A

Network’
ower

supply

VETITELTE [ : T-branch connector

ower

NC (BS+:)
Network BDH
power supply
device BDL
NC (BS-: L g
A J '
Y Communication cable

Master

Figure 93 — Connection with power supply

COOCC

Optional part
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Figure 93 shows two approaches to providing power. An adapter can provide coupling
between the cable connector from the power supply to the cable connector on the
communication cable. Alternatively, the “Optional part” shown can be a single connector
attached to both power and line cables and plugged into the master.

5.7.11.2.3 Powering the network by a power supply connected to a repeater

The master port of a repeater may power its sub-network using an external power supply,
subject to the same restriction that the line between the master port and the power supply
shall not be greater than 3 m, as shown by Figure 94.

LED indication

Address switch
| | Sub-trunk line

Power supply for sub-trunk line

Trunk line is Trunk line .con
connected to the to the terminatey.
M aster. \

~—

Network segments powered by repeaters

Pow

. r syppty A is connected to the power supply connector of the master to

. etwork* power supply B is used to power repeater Bm and slave B1 to Bn on the|sub-
tnunk line connected after repeater Am.

Powering range of repeater Bm:

e Network power supply C is used to feed Slave C1 to Cn on the branch line connected after
repeater Bm;

e Network power supply C is connected to the terminal BS+C/BS-C of repeater Bm.
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5.7.12 Repeater implementation
A repeater shall consist of:

e aslave port as defined in 5.7 .4,

e a master port as defined in 5.7.3,

e a built-in power supply or an external power supply port. For an external port,

connector shall conform to 5.7.11.1.1, and

e an addressable MAC conformant to 5.7.6.

The propagation delay requirements are defined in 5.6.2.4.

A simplified block diagram is shown as Figure 95.

Reguaior )

MAC
(ASIC)

PWR J

— A simplified diagram for a repeater

the

Pow downstream slaves from the master port of a repeater (ising
the i[é metl pecified for the master port of a master. In all cases, the power at
the onfoym to 5.7.11.1.1.

Pow a lave port shall be isolated from the repeater master port power sojprce.
The hetwork supply at the slave port side shall be isolated from the power supply for the

masterport

6 Product information

In accordance with IEC 62026-1.
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7 Normal service, mounting and transport conditions

7.1 Normal service conditions
7.1.1 General

Components of a CompoNet CDI shall be capable of operating under the following conditions.

NOTE If the conditions for operation differ from those given in this part, the user shall state the deviation from the
standard conditions and consult the manufacturer on the suitability for use under such conditions.

71.

Ambient air temperature

7.1.21 Round cable |

7.1.2.

7.1.2.

All other components of the CDI shallops : p Cto
+40 [C if not otherwise defined, for exa e i ' nsor
type| The operating characteristics shall he maj bient
tem

Components sh 3 r not

Components:-sha with
IEC

7.2 it uri
A special agreement shall be made between the user and manufacturers if the conditions

during transport and storage, for example temperature and humidity conditions, differ from
those defined in 7.1.

7.3 Mounting

Components shall be mounted in accordance with IEC 62026-1.
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8 Constructional and performance requirements

8.1 Indicators and configuration switches
8.1.1  Status indicators

8.1.1.1 General

Devices may have one module status indicator and one CDI status indicator. If they are
included, they shall comply with these requirements and shall also be clearly distinguishable

from any other indicators.

8.1.1.2 Module status indicator

Moduile status shall be shown by a bicolour (green/red) indicator to inx
circujtry is powered and operating correctly. The indicator state§ s

Table¢ 113.
Table 113 — Module status in \

Indicator status /\Me in\g\ \
ff Not powered ( (7 \/

Jreen gpﬂrating%reétty\// /\\ \>

ashing Green ﬁn\sta b§\ ) Q \ A )\/

ed L(n recoverabladt

ashing Red-Green erg |ng\§elf %s\

0
G
F
Flashing Red R@ereﬁ)@ ult —
R
Fi
N

N
OTE Indicator flash r?\eSX\g\An in 8. 1\t€\ y

8.1.1.3 CDI st; U

This| shall be
comrphunicati i

Table 114 — CDI status indicator

indicate the status of

the

M\;torx\tatus Meaning

gff \/ The circuitry is not powered, or device is in speed detection.

-

ashing/Green Device knows data rate but is not participated.

If device is Slave \I\Inifing for STW and Allocate

If device is Repeater, Waiting for STW.

Green Device is participated.

If device is Repeater, repeating.

If device is Slave, Allocated and I/O connection established.

Flashing Red Device knows timeout, or Device is in speed detection with
timeout.

Red Device is in communication fault with the duplicate MAC ID
detection.

Flashing Red-Green Device is in self-test.

NOTE Indicator flash rates are given in 8.1.1.5.
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8.1.1.4 Module and CDI status indicators at power-up
The following indicator test sequence shall be performed at power-up:

e CDI status indicator OFF;

e module status indicator ON green for 0,25 s + 0,1 s;
e module status indicator ON red for 0,25 s + 0,1 s;

e module status indicator ON green;

e CDI status indicator ON green for 0,25 s + 0,1 s;

e (DI status indicator ON red for 0,25 s + 0,7 s;

e (DI status indicator OFF;

e bpth indicators assume states according to Table 113 and Table 1

8.1.1.5 Indicator flash rate

Unlegs otherwise specified in this part, the flash rate of he1 flash per
secopd = 0,5 s. An indicator shall be ON for 0,5s + 0,25 s ~KF for 0,5 s\t 0,25 s.

8.1.2 Switches
8.1.2.1 General

Deviges may be fitted with switches, d i pe:

e s|ave and repeater devije a itches.

Switch setting

3\4 1
\ 1,5/k/| 2
93,75 k 3

A slgve‘or repeater shall not have a data rate switch.

8.1.2.3 Node addresses switches
Node addresses switches and the set values depend on the device switch type.

If DIP switches are used:
e They shall be in binary format.

e The orientation of greatest to least significant bits shall be from left to right or top to
bottom.

e Unless otherwise labelled, the on position shall be the top or right position.
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If rotary or push wheel switches are used:
e They shall be in decimal format.
e The more significant digit is always to the left or to the top.

8.1.2.4 Device type, node address switches and their setup range

Table 116 summarizes the node address switches and their set range for different device
types.

Table 116 — Addresses switches

Device type Address switches

Word slave Setting rage from 0 to 63. Binary forma eC|maI fo
Addresses larger than 63 cannot pa ate |n
communication.

Blit slave Setting rage from 0 to 127. Binar, for at ima for
Addresses larger than 127 cangiot padti
communication.

Repeater Setting rage from 0 to 63 na rm r deC| al format.
Addresses larger tha ot p icipat

communication.

8.1.3 CompoNet marking
8.1.3.1 General
This [subclause includes specifications \of t Io kings:

indicators;

vitches and device

bnnectors. <>
8.1.3.2 Indicata

Indicptors shall
specified in T

[ )
[72)

o
O

er their full names or their abbreviated nameg, as

Q \ Table 117 — Indicator marking
‘Deéc\ription Full name Abbreviated name
Module statuMator Module status MS
€DI-status indicator Network status NS

8.1.3.3 Node address switch and device type marking

Node address switches and device types shall be marked with either their full names or their
abbreviated names, as specified in Table 118.
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Table 118 — Node address switch and device type marking

Device type Marking specification Device marking Switch marking
appearance
Label: IN -
N Color: Orange
Color code: 2,5YR/6/13
Font size: Min. heights 1,5 mm
Label: OUT ouT
Color: Yellow One of the following:
ouT
Color code: 2,5Y8/14 NODE ADDR
Worl Font size: Min. heights 1,5 mm
slavp Label: IN ouT
Color: Orange
Color code: 2,5YR/6/13
MIX Label: OUT Q
Color: Yellow
Color code: 2,5Y8/14
Font size: Min. heights 1,5 mm /\
Label: BIT IN \) y
Color: Orange
IN
Color code: 2,5YR/6/1
Font size; Min. heights \{,5 mm
\Bl{;)UT
\J One of the following:
NODE ADDRESS
Bit gave NA
-— BIT NODE ADDRESS
BIT OUT BIT NODE ADR
olor cede: 2,5Y8/14
Font size: Min. heights 1,5 mm
RPT One of the following:
Label: RPT
NODE ADDRESS
Color: Green
Repeater NA
Color code: 10GY6/10
RPT NODE ADDRESS
Font size: Min. heights 1,5 mm
RPT NODE ADR

The labels may be black and white. However, if colored labels are used, then the colors
specified above shall be used.

Label text shown above is for devices that use only one node address. For devices that use
multiple node addresses, the label text shall include “xN” immediately following the above text.
“N” represents the number of addresses used. For example, for an IN device that uses two
addresses, the label shows “IN x2”. If the number of addresses used by a node is variable
depending on user configuration (e.g. a modular 1/O block), then the label would show “IN
x "
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8.1.3.4 Connector marking

Connectors may include markings to identify their pin and cable assignment using either their
full names or their color, as specified in Table 119.

Table 119 — Connector marking

Signal name Pin No. Open connector Flat connector |
BS+ 1 BS+ Red
BDH 2 BDH White
BS— 4 BS— Black

8.2 | CompoNet cable
8.2.1 Overview
This jsubclause includes specifications of following cable p

und cable I;
e rgund cable IlI;
o flat cable I;
o flat cable Il.

[ ]
—

8.2. Cable profile template

A caple profile defines thendata peon €. power pair specifications, geperal
specifications, topology, ical configugation for the cable. The orientation gf the
dataland power pairs i the spegification. Table 120, Table 121, Tablg 122

and Table 29 define th

rofile: data pair specification

Physical cha@t@ i tic§\ Specification
onductor p/an»r\s&e\
nsulation &ame@n\\ \
olors” TBOM BRI\,
air Twi \ \\/
ape shield Npair\

Electrical char}oﬂ.{ristics

<si%>/<material>; <#> strands

Sizes

<#> [ <distance>

(@)

(@)

o)

—

<material>

Specification
82 Q to 115 Q (at 1 MHz, for 2-conductor cable)
95 O t0 132 O (at 1 MHz, for 4-conductor cable)
6,5 ns/ <distance>
<#> pF/ <distance>. at 100 kHz

Impedance

Maximum propagation delay

Maximum capacitance between
conductors

Maximum capacitance between
one conductor and other
conductor connected to shield

<#> pF/ <distance>. at <#> Hz

Maximum capacitive unbalance

<#> pF/ <distance> at <#> kHz ASTM D4566

Maximum DCR - @ 20 °C

<#> Q/1 000 m <distance>

Maximum attenuation:

<#> dB/<distance> at 8 MHz
<#> dB/<distance> at 6 MHz
<#> dB/<distance> at 4 MHz
<#> dB/<distance> at 3 MHz
<#> dB/<distance> at 93,75 kHz
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-132 -

Cable profile: d.c. power pair specification

Physical characteristics

Specification

Conductor pair size

<#> <material>; <#> strands

Insulation diameter

<#>

Colors - (BS+, BS-)

Pair twist

<#>/ <distance>

TRpe shield over pair

<material>

Electrical characteristics

Specification

Maximum DCR - @ 20 °C

<#>(Q/1 000 m

Table 122 — Cable profile: generalj@\

Physical characteristics

“Seacificationy.

Jeometry

verall braid shield

<#> % coverage, <#>/<ﬁ{a\eri}&>/

o engine Ve [ L),

utside diameter

P e Ay

oundness

Radius deMlta to be <#> % of

g
g
DOrain wire
g
R
J

hcket marking

Vendor n;&me E\[\{ark}\}dj\ﬁal markings

\ \) > Specification

Electrical characteristi{s
aximum DCR -

raid+tape+drain) @ 2!()\S\/\

——d

)

Applicable erivirenmental
characteris 95\

Specification

AN\%

>

gency certificatiO)a\&

-n

exure

N
N oo

cycles at bend radius, <#> degrees, <#> pull force, <#>
\Q/cles/minute, <method>

opology compatibility

Bend radiué\ \ \ 73> x diameter (installation) / <#> x diameter (fixed) <method>
Cper{@g}w&en pera\ugre <#>°C to <#> °C

Storage W‘}iure\ <#>°C to <#> °C

Minimum pull tew <#> kg.

Jonnector compatibility <Open, Flat, M12....., .... >

T

<Trunk, Drop, ...>

Unique characteristics

Application specific

Round cable | profile

The following specifications apply to round cable I:

data pair specifications, se

e Table 123;

power pair specifications, see Table 124;

general specifications, see

Table 125.

PAS 62026-7 © IEC:2009(E)
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Table 123 — Round cable I: data pair specification

Physical characteristics

Specification

Conductor pair size

0,75 mm? £0,075 mm? or 18 AWG, Cu (Sn plating), Minimum
strands is 17 strands. Maximum twist pitch is 1 twist / 50 mm.

Insulation diameter

2,3 mm £0,23 mm

Col

ors — (BDH, BDL)

BDH: white, BDL: blue (preferred) or black (optional)

Pai

r twist

Maximum twist pitch is 1 twist / 92 mm.

Tape shield over pair

N/A

=1 P Il POy
rectrearcmaractersucs

o “E: Y
petTrircatron

Impedance

97 Q £14,55 Q (at 1 MHz) /_\

Ma

imum propagation delay

6,5 ns/m (6 MHz to 40 MHz, 20 °C) /\\ ~

Ma

imum capacitance between conductors

100 pF/m (at 100 kHz, 20 °C)

Ma
con
to s

hield

imum capacitance between one
Huctor and other conductor connected

—

Capacitive unbalance

A SN

Ma

imum DCR - @ 20 °C

25,10 /1000 m & \

Ma

imum attenuation

Tabl

24 ~Rou

Con

ductor pair size

Physicaéh}y&%ristici
AN

AN

\/ Specification
Va

Insylation diameter/\ \ N/A
Colfrs - (BS+, BS-) \ \ N/A
Paiftwist  \ NN\ N\ N/A
Tape sh@dﬁ{}\ea}x‘ \ N/A
Ewghchér\ac stics Specification
Maxlimum DCR MQ N/A
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Table 125 — Round cable I: general specification

Physical characteristics

Specification

Geometry One twisted pair
Over braid shield N/A

Drain wire N/A

Outside diameter About 6,6 mm

Roundness

90 % to 110 %

Jacket marking

Vendor name, part number and additional markings

Electrical characteristics

Specification

/N

Maximum DCR - (braid+tape+drain) @
20 |C

N/A

Apglicable environmental characteristics

Specification

oo
WS

Aggncy certification

N/A

Flexure

Specified by vendor

Berd radius

Specified by vendor &

Opg¢rating ambient temperature

~10 °C to +60 c/ >

Stofage temperature

—20 °C to +65 @
N\

Mi

>

mum pull tension

Corjnector compatibility

Topology compatibility

8.24

The following spegific
. ata pair spe '

pwer pair speci

Round cabl

d
p
general sp
p

hysical

Physi&l\c{ara teristics

Specification

Conductor pair size

0,75 mm? £0,075 mm? or 18 AWG maximum, Cu (Sn plating),
Minimum strands is 17 strands. Maximum twist pitch is 1 twist
50 mm.

-~

Insulation diameter

2,3 mm £0,23 mm

Colors — (BDH, BDL)

BDH: white, BDL: blue (preferred) or green (optional)

Pair twist

None

Tape shield over pair

None

Electrical characteristics

Specification

Impedance

120 Q -18 Q to 120 Q+12 Q (at 1 MHz)

Maximum propagation delay

6,5 ns/m (6 MHz to 40 MHz, 20 °C)

Maximum capacitance between conductors

73 pF/m (at 100 kHz, 20 °C)

Maximum capacitance between one
conductor and other conductor connected to
shield

N/A
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Physical characteristics

Specification

Maximum capacitive unbalance

7 260 pF /1 000 m, at 100 kHz

Maximum DCR - @ 20 °C

25,1 Q/1000m

Maximum attenuation

116 dB /1 000 m at 8 MHz
88 dB /1 000 m at 6 MHz
60 dB /1000 m at 4 MHz
45dB /1000 m at 3 MHz
4,6 dB/ 1000 m at 93,75 kHz

Table 127 — Round cable II: d.c. power pair specifi

jon

Physical characteristics

Conjductor pair size

Specificéﬁ)}\ x
, C
c

0,75 mm? £0,075 mm? or 18 a (Sh plating)Minin
strands is 17 strands. Maxim is his 1 twist /50 mm.

tw
\
PO

Insylation diameter 2,3 mm £0,23 mm \‘ \
Colgrs — (BS+, BS-) BS+: red, BS-: blagk™ ™\ \

Pair twist None ( m

Tapg shield over pair None (\\// /\

Electrical characteristics

AN
¢ A spbandation

Maximum DCR - @ 20 °C 25,1 Q\?}Q{) m N
Table 12 Rou @&eral specification
N ~
Physical char%ct}rlsﬁc\\ \ Specification
Gedmetry <> K < Wired, 4-conductor twisted. rotation: black, white, red,
\biue (preferred) or green (optional)
Ovefall braid shield AN S A
Drain wire \ \ \ \/ N/A
Outgide diamgter \ \ > About 7,6 mm
Rouhdness™\ \ | \( ) \ 90 % to 110 %
Jacket mW\ \\/ Vendor name, part number and additional markings
Electri chaﬁcteristics Specification
Maximum-DCR - (braid+tape+drain) @ 20 °C |N/A
Aplplicable environmental characteristics Specification
Agency certifications N/A

Flexure

Specified by vendor

Bend radius

Specified by vendor

Operating ambient temperature

-10 °C to +60 °C

Storage temperature

—20 °C to +65 °C

Minimum pull tension

29,48 kg

Connector compatibility

M12, Open

Topology compatibility

Trunk, Branch
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4 1

1: Black

2: White

3: Red

4: Blue (preferred),

of Green (optional)

3 2

8.2.% Flat cable | profile

The following specifications apply to

d
p
g
p

Figure 96 —

Outline of round c

Physical che ac'éf\i\s/ti\c{ \/\

./

Specification

Con

ductor pair siz \\\\/

20 stands of 0,18 mm +0,008 mm (0,5 mm?), Cu (Sn plating)|
Maximum twist pitch is 1 twist / 25 mm.

Insylation diagqeter

)

2,54 mm £0,06 mm

O\
rs 45\%{\\3\00)\\‘ \
D%

Col BDH: white, BDL: blue
Pail twist \ \ None
Tapk shield ovem > None

Electrical characteristics

Specification

edance

Imp|

120 Q 12 Q (at 1 MHz)

Maximum propagation delay

5,9 ns/m (6 MHz to 40 MHz, 20 °C)

Maximum capacitance between conductors

54,4 pF/m (at 1 kHz, 20 °C)

Maximum capacitance between one
conductor and other conductor connected
to shield

None

Maximum capacitive unbalance

6 050 pF /1 000 m, at 100 kHz ASTMD4566

Maximum DCR - @ 20 °C

37,5Q/1000m

Maximum attenuation

106 dB /1 000 m at 8 MHz
81dB /1000 mat 6 MHz
55dB /1000 m at 4 MHz
42 dB /1000 mat 3 MHz
5,1dB /1000 m at 93,75 kHz
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Table 130 — Flat cable I: d.c. power pair specification

Physical characteristics

Specification

Conductor pair size

30 strands of 0,18 mm 0,008 mm (0,75 mm?), Cu (Sn plating),
Maximum twist pitch is 1 twist / 30 mm.

Insulation diameter

2,54 mm £0,06 mm

Colors — (BS+, BS-)

BS+: red, BS-: black

Pair twist

None

Tape shield over pair

None

=1 i Il POy
rectrearcmaractersucs

o “E: Y
petTrircatron

Maximum DCR - @ 20 °C 25,1 Q /1000 m
Table 131 - Flat cable I: general spec@;&®
Physical characteristics /S{e\o{flcathk
Gegmetry Flat 4-wire
AN
Ovgqr braid shield None \

[
§) 5

Dra|n wire None K

Outhide diameter /thh 1}}\&6 nﬁn P’m@\; +o§n height: 2,54 mm +0,6 njm
Roundness \ \ )

Jacket marking )Qndor\r{\e\pa\t\um er, and additional markings

Electrical characteristics

Specification

Majimum DCR -
20 qC

(braid+tape<r}«)\@(\

Thenar

H

Applicable environment

erist cS

SEMM
N>~/

Specification

Agency certificatio/n/\ \

N

épgch@j by vendor

/\/

\SRe&ﬁed by vendor

Flexure \/ \
Bend radius

\%ecified by vendor

-10 °C to +55 °C

Stofage températ

AN
Opgrating am blentﬁgmkﬁ\re\
N\

V]

—20 °C to +65 °C

Min murp/ﬁqu\téQsio&\ \

18,14 kg

Corjnectorcompalipitiy ™~ )

Flat connector |

Topplogy compatibility

Trunk, branch

l: Red 2: White 3: Blue

[TV ]
i

I=

4: Black

Figure 97 — Outline of flat cable |
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Dimensions in millimeters

2,540,086

$2,54 +0,06

S
i

N a
L/ N

0
10,16 -0,50

8.2.6 Flat cable Il profile

The following specifications apply to

gta pair specifications, see Table
pwer pair specification

eneral specifications

d
p
g see
p

hysical configuration, see Figufe

<>T ble 1

Figure 98 -

, see Table

Dimension of flat

9:and

o
Q
~—
[
e
)
2
[
T
(1]
(2]
=
0
Q
=
]
>

Physical cp&cte 'st%s\ \/\

Specification

Con

20 strands of 0,18 mm 0,008 mm (0,5 mm?), Cu (Sn plating),
Maximum twist pitch is 1 twist / 25 mm.

ductor pair siz
Insd )

lation dia$n\eter

2,54 mm £0,06 mm

SO\
s 485@@&\ N\

Col BDH: white, BDL: blue
Pail twist AN None
Tapk shield over%\) None

Electrical characteristics

Specification

Impedante

120 Q -24 Q to 120 Q +12 Q (at 1 MHz)

Maximum propagation delay

6,3 ns/m (at 1 kHz, 20 °C)

Maximum capacitance between conductors

89 pF/m (at 100 kHz, 20 °C)

Maximum capacitance between one
conductor and other conductor connected
to shield

None

Maximum capacitive unbalance

8 910 pF /1 000 m, at 100 kHz ASTMD4566

Maximum DCR - @ 20 °C

37,5Q/1000m

Maximum attenuation

114 dB /1 000 m at 8 MHz
86 dB /1000 m at 6 MHz
59dB /1000 mat4 MHz
45dB /1000 m at 3 MHz
5,5dB /1000 m at 93,75 kHz
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Table 133 — Flat cable Il: d.c. power pair specification

Physical characteristics

Specification

Conductor pair size

30 strands of 0,18 mm +0,008 mm (0,75 mmz), Cu (Sn plating),
Maximum twist pitch is 1 twist / 30 mm.

Insulation diameter

2,54 mm +0,06 mm

Colors - (BS+, BS-)

BS+: red, BS-: black

Pair twist

None

Ta shietd-overpair

Norme

Electrical characteristics

imum DCR - @ 20 °C

Specification /\ r\Q\D
\S)

.

251Q/1000m

Table 134 — Flat cable II: general spec icat

(N\_A
¢V

Physical characteristics

“\pe\“kﬁf\ )

Gedmetry

Flat 4-wire

Ov4gr braid shield

ISR

None

Drajn wire

MNane N >v 1Y >

Outpide diameter

Wld}h\}‘i\ mm; he)ght 4,56 mm =0,2 mm

Rodyndness

Jacket marking

RN
Venmq@:aakt nuinber and additional markings

Electrical charactel{iéc}ci /‘\

A 29

x Specification

MaxXimum DCR -
20 iC

(braid+tT<+W\@
a

)

)

h

Applicable enviro ent%kchara}}e\itif}\\ \ >

Specification

Agency certificati(}\/ \

AN

§&eaﬁed by vendor

ure

Fle /\\

\8/pecified by vendor

Bend radius

Specified by vendor

-10 °C to +55 °C

AV
NN

Opgrating an‘éeme\}ﬂi,\@e x

Stofage jémperaturg (M \

O

—20 °C to +65 °C

5

36,28 kg

i SN )

Connector comp ibility

Flat connector Il

Topology,m@?;fatibility

Trunk, branch

\(O\J

l: Red 2: White 3: Blue

4: Black

[ I S R

Stripe Area

Figure 99 — Outline of flat cable Il
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The cable shall be marked with a contrasting stripe in the upper 3/4 quadrant as shown by
Figure 99.

Dimensions in millimeters

2,27 0,5 R 2,54 0,1
2 -R1 /2 -R2,1
4 —{--. —1 . . )
N ’ R = A
3 e
© NN T N
5 AN PAY AN VA
i ", _.-/'
_ : .
o
S
+l
< 12,15 0,3
o
©

Figure 100 — Dimension/©

8.3 | Terminators
8.3.1 General

This subclause includes syecificati S Wng terminators:

—

e terminating resisto

rminating '

—

L €

8.3.2

A ms BDL,

at an

8.3.3

A d.g. BS+
and BS-, atsan end-of the trunk and at the end of the sub-trunk in all networks using 4-
condrctor ¢able.

8.4 Connectors
8.4.1 General
This subclause includes specifications of following connector profiles:

e open connector;
e flat connector I;
e flat connector IlI;
e sealed M12 connector.
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8.4.2 Template

A connector profile defines the male and female orientation, general specifications, contact
specifications, electrical specifications and environmental specifications. Table 135 defines
the minimum fields that shall be defined for a connector profile.

In this specification plugs are male connectors which mate with jacks which are female
connectors. Adapters are cabling accessories used to connect cables of the same type and
connectors of the same type which may have different gender. They are normally used in a
network to support branching and multi-drop topology.

Table 135 — Connector profile template

Plug general characteristics Specificatiop/\\
Nurpber of pins <#> /\\ \ \
Codpling nut <#> \ \ \ )
Codpling nut thread <#> < \ x
Rotation <#> \ \\ \
Stapdard <#> \ \ )
Pingut BS+: Pin<#t>, BDA: Pin<# BDL Pin<f, BS-: Pin<#>
Jack general characteristics /\ \ S / §p<e\o'\ﬁcaa\t?ov/
Number of pins /<#\> /\\ X / ( \ >
Coypling nut <#> \ \ \ ~ )
Codpling nut thread %
Rotation <#>(\

Stanpdard ¥#>\\

Pindut NN MBS« Pi<tt>,\BPA: Pin<#>, BDL: Pin<#>, BS-: Pin<#>

Physical charat#t Specification

/7

§r{st|c
Wipling contact Wder plated over <#> um,
Plafing requireme@ k z }SQId plated over <#> um
Minjmum wiping Con/teé{Li%\ \/\\s({> insertion-extractions
Corftact physical d@erﬁa\s \ Conform to xxxxx
ElechQra\c{ePr\tics Specification

5

Min mum/ap\er\aging \YOI e\ 30 Vd.c.
Min muwnﬁs&ati\@\ \ <#> A
Ma)imum con t?%sis nce <#> mQ (Initial)

<#> mQ (Final)

Envinronmental characteristics Specification
Wafenresistance <#>
Oil resistance <#>
Operating ambient temperature <#> °C to <#> °C
Storage temperature <#> °C to <#> °C
Mechanical shock Acceptance criteria

Test conditions

Vibration Acceptance criteria

Test conditions

Cables Specification

Connectable cable <Round cable I,...... >
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8.4.3 Engaging specification for connector profiles: open, flat I, flat Il

All plugs of connectors having this profile shall conform to the specifications in Figure 101 and

Figure 102.

17,6 9.

Dimensions in millimeters

7 £0,05
5,2 £0,15

+0,1

13,20

2,54 +0,05

7,62 £0,10

Fig

9,

4 +0,05
0,4 0,01

ions of plug connector
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Key

All je
The
plug.
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Dimensions in millimeteres
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8.4.4  Specifications’o
Hools are used to log of jacks and plugs in the mated position. As
shown in Figure 104, have
interpal hooks a 5 and
the jack hooks sha
The external hoo er experience has shown that jacks that do not support
extennal hooks is recommended that vendor catalogues clearly indicate
all japks that ernal hooks.
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Dimensions in millimeteres
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Figure 104 — Connector hook
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Open connector profile
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Table 136 defines the open connector profile. Pinout and geometry are defined in Figure 105
and Figure 106.

Table 136 — Specification of open connector

Plug General characteristics

Specification

Number of pins 4

Coupling Nut N/A

Codpling Nut Thread N/A

Rothtion N/A 2N

Stapdard Specified by vendor /\\ ~

Pindut BS+: Pin1, BDH: Pin2, BDL: Pin3, BS\WPind \ N
Jack general characteristics Specificét\ior\ \ )

Number of pins 4 ( \ \

Coupling nut N/A NI SN

Codpling nut thread

AN

N/A SN D
N\

Rotation N/A

Stapdard Specified by veﬁdorm /

Pingut BS+: Pin1 (EDU\/'rﬁg/Bp\- Pin3, BS-: Pind
Physical characteristics atlon

Wipling contact |ck(§\§i{*}f&dﬁom_0)/m

Plafing requirements d plated oxer 0

Min|mum wiping contact life 100(\se\t|o\Q\txqct| s

Con

tact physical dimensions/\ VRN

Electrical charac&teri\chs\&

Specification

'Qonfor’ty 8.4.3y
AN »

Min|mum operating voItagIe 30 Nc\/
Min|mum contact?ﬁ\g\ \> N}
Min|mum contact re \}mo (Initial)

mQ (Final)

IEC 60512-1 and see Figure 107
Enviroyﬁént\a}‘:hé(ac\te\rlst\t\ Specification
Watfer resistaﬁge \ \ \/ N/A
Oil fesisfancex \ N/A
Op4qrating a |e\t\em eW —-30 °C to +55 °C full power with linear de-rating to 2,5 A
\\S at70°cC. P

Stofage temperature -35°C to +80 °C
Medhanical shock Acceptance criteria

During the test, No current interrapuon shail 1ast T s or fong
Contact resistance: 50 mQ or less,

Appearance and shape: No physical damage

Test conditions

Acceleration: 490 m/s?,

Duration: 11 ms.

3 times in each of the 6 direction in 3 axes (Total: 18 times)
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Vibration Acceptance criteria
During the test, no current interruption shall last 1us or longer.
Contact resistance: 50 m Q or less
Appearance and shape: No physical damage
Test conditions
Frequency: 10 Hz to 500 Hz
Sweep time: 20 min.
Amplitude: 1,52 mm or 98 m/s®
2 h in each of the 3 axes (Total 6 h)
Cables Specified by vendor
Corlnectable cable Round cable I, round cable I, flat cable |
@ Cpnnector mating and un-mating are not supported when the network is powered.
b Sge Figure 108 for de-rating current.
C This includes the resistance of IDC to wires and the resistance of plug to jack cqntaxts see%gm ).

O\

sions in millimetgrs

2\

17,6 04
+0,1
1 132 9
ol T
o P
o" +
| q
~ P "H# 1 T d
%, 2l ' = 7
=17 i i 1N g
1 D05 /\ ]
2,54 £0,05 (
7,62 0,10 Il

ri I
gl & E—i
t )
l4 I, I3
Length 9,5 +0,18 10 £0,18 7 +0,18

Figure 105 — Open connecter plug (informative)
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Dimensions in millimeters

20,6 £0,05

+0,1
17,70
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+0,1

1,2 0,1 R 280
1,2 #0,12

+0,1
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- 130 -
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Figure 106 — Open connecter jack (informative)
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Figure 107 — Method to measure contact resistance
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8.4.6 Profile of flat connector |

Table 137 defines the flat connector | profile. Pinout and geometry are defined in Figure 109

and Figure 110.

- 150 —

Table 137 — Specification of flat connector |

General characteristics of Plugs

Specification

Number of pins 4

Coupling nut N/A

Codpling nut thread N/A

Rothtion N/A (

Stapdard Specified by vendor /\& ) (\ \
Pingut BS+: Pin1, BDH: Pin2, BDL: Pin3,8s-\Pina X "\

General characteristics of Jacks

>

soeéatin,
\ ~N

Number of pins 4 C \
Codpling nut N/A \ \ )
Codpling nut thread N/A X
Rothtion N/A PNy

Stapdard emfl(}d’&/ %dor ( ( ) I\)

Pingut NS+ Rint, BDMPIIA\BDL: PIn3, BS-: Pin4

Capacitor between BS+ and BS-

0,01 uF +9,004 uFer 0,22 uF + 0,022 uF, 50 V minimum 9

Physical characteris}'kcs

\/ Specification

DN
A

Wipling contact \( lajéd over 2,0 um,
Plafing requirements [\\ er 0,4 um
Minjmum wiping th Ik\ }@ nk;rtlon extractions
Corftact physical WA& \ \GQn}b/m to 8.4.3
Electrical g\gecte\'ksti\&\ Specification
Minjmum operatlng&ol\a\g}\ 30 Vd.c.
Min|mum conécﬁa@gk \ B 5pA@ Db
Mayimugh conta tance 40 mQ (Initial)
50 mQ (Final)
IEC 60512-1 and See Figure 111.
Enyironmental characteristics Specification
Wafer‘tésistance N/A
Oil resistance N/A

Operating ambient temperature

Storage temperature

-35°C to +80 °C

Mechanical shock

Acceptance criteria

Contact resistance: 50 mQ or less,

Appearance and shape: No physical damage
Test conditions

Acceleration: 490 m/s?

Duration: 11 ms.

3 times in each of the 6 direction in 3 axes (Total 18 times)

PAS 62026-7 © IEC:2009(E)

—30 °C to +55 °C full power with linear de-rating to 2,5 A at 70 °c.b

During the test, no current interruption shall occur for 1 us or more.
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Vibration Acceptance criteria
During the test, no current interruption shall last 1 us or longer.
Contact resistance: 50 mQ or less
Appearance and shape: No physical damage
Test conditions
Frequency: 10 Hz to 500 Hz
Sweep time: 20 min.
Amplitude: 1,52 mm or 98 m/s?
Z hin each of the 3 axes (fotal © n)
Cables Specification /\
Connectable cable Flat cable | /\\ N\ \
@ Cpnnector mating and un-mating are not supported when the network is poweréd. v
b Se Figure 108 for de-rating current.
C This includes the resistance of IDC to wires and the resistance of pl e Figure 111
d Al jacks in a trunk or a branch shall have a 0,01 uF or 0,22 uF it . PC board
moynted jack, the capacitor can be mounted to the PC board of’a maste ra slavke port. See 5.7.3, 5.1.4
and|Figure 116.

\/mC>

#
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