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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 6: Seriplex (Serial Multiplexed Control Bus)

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for stAndardization comprising
all national electrotechnical committees (IEC National Committees). The object af the IEG is to promote
international co-operation on all questions concerning standardization in the electdcal*and Iectr ic fields. To

this end and in addition to other activities, the IEC publishes International paration is
entrusted to technical committees; any IEC National Committee interested\in |th ‘may
participate in this preparatory work. International, governmental and nonsg

with the IEC also participate in this preparation. The IEC collabafates ysely 8, International
Organization for Standardization (ISO) in accordance with condition 3
two organizations.

nal use and are published in the form
of standards, technical specifications, tech i

3) The documents produced have the form of recommend tions\forAnterryatio
o i d
Committees in that sense.

4) In order to promote international unification \ ommittees dndertake to apply IEC International
Standards transparently to the maximum b i

FDIS Report on voting
17B/1162/FDIS 17B/1174/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

The general rules in IEC 62026-1 are applicable to this International Standard, where
specifically called for. All such rules, clauses and subclauses, together with tables, figures
and annexes, are identified by reference to part 1, for example 7.2.4.1 of IEC 62026-1.

Seriplex (Serial Multiplexed Control Bus) is a controller-device interface which provides a
deterministic means of exchanging simple data among control and sensing devices. All
devices are connected together by a single shielded four-conductor cable.

Any device which fully conforms to this part of IEC 62026 will be able to perform at least
elementary data exchange with other compliant devices through the Serip ontroller-device
interface.

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

Part 6: Seriplex (Serial Multiplexed Control Bus)

1 Scope

This part of IEC 62026 specifies an interface system between single or multiple controllers,

interchangeability of components with such interfaces.

This standard specifies the physical and operating characteri
device interface, including:

- requirements for interfaces between controllers and
- normal service conditions for devices;

— constructional and performance regdiceme

The following normative dgcu
constitute provi ob this
ments to, or re

agreements based, ¢ i > 62026 are encouraged to investigate the possibility of

the normative documents indicated below. For undated
references, thg g e-hormative document referred to applies. Members of IEC
and ISO mai g ¢ srently valid International Standards.

IEC 60068-2-27:
guidance: Shock

IEC 60664-1:1992, Insulation coordination for equipment within low voltage systems — Part 1:
Principles, requirements, and tests

IEC 60947-1:1999, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test. Basic EMC Publication

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques — Section 3: Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast transient/burst immunity test. Basic EMC Publication
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IEC 61000-4-5:1995 Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 5: Surge immunity test

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques — Section 6: Immunity to conducted disturbances induced by radio-frequency fields

IEC 62026-1:2000, Low-voltage switchgear and controlgear — Controller-device interfaces
(CDIs) — Part 1: General rules

CISPR 11:1997, Industrial, scientific and medical (ISM) radio-frequency equipment -
Electromagnetic disturbance characteristics — Limits and methods of measurement

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purpose of this of this part of IEC 62026, clause 3 &f | to er with the
following additions, apply.

3.1.1

address multiplexing
means of extending the data capacit) . deyice interface by assigning
signals to one of 16 multiplex channels_anth\brQ asti lfiplex channel number at the
start of each data frame

3.1.2
address sharing

NOTE In the peer-to-pee)
signal.

3.1.3 :
analogue input dg

device which conyerts
controller-devite_i

sQnverts a

device which eriplex numeric output signal to an external analogue signal

3.1.5

Bus Fault Detect (BFD) pulse

negative-going (logic high-to-low-to-high) pulse on the data line during the sync period,
produced by the clock source, and used by the clock source and I/O devices to evaluate the
condition of the Seriplex controller-device interface

3.1.6

bus halt

intentional condition in which generation of the Seriplex clock signal is suspended, so that no
data signals are transmitted through the controller-device interface, and all output devices
assume their default states

NOTE A bus halt is essentially the same as a clock loss condition; bus halt is usually used to indicate that the
condition is normal and intentionally induced by the clock source.
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3.1.7
clock
Seriplex signal which is used to synchronize data exchange among connected devices

3.1.8

clock loss

condition in which the Seriplex clock signal is not operating due to a fault condition, so that no
data signals are transmitted through the controller-device interface, and all output devices
assume their default states

3-1-9; tcloss

clock loss detection period
time without a transition of the Seriplex clock signal (low-to-high or high-{6-low
device detects a clock loss condition

after which a
NOTE Typically, output devices will assume their default states after the clock lo e i i as elapsed.

3.1.10

clock module
dedicated device which performs clock source functions fg
to-peer mode

3.1.11

clock pulse

sequence of logic level transitions o
low-to-high) transition and including a

3.1.12

clock rate
repetition frequency of th
frame

NOTE This rate is the reg

3.1.13 Q

clock source
Seriplex device
line, and transmi

control software

software which monitors Seriplex input signals and controls Seriplex output signals

NOTE This software might be C or Basic or other code within a computer, ladder logic within a PLC, or
embedded firmware within a dedicated control device. Typically this software performs controller-device interface
start/stop functions and interface card initialization as well as signal monitoring and control.

3.1.15
daisy-chain
method of connecting Seriplex devices by cable segments connected end-to-end

3.1.16

data echo

feature of Seriplex devices whereby the device receives a signal then retransmits that signal
to the controller-device interface

NOTE This feature may be used to indicate to a data-transmission device that a data signal has been properly
received by another device.
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3.1.17
data frame
sequence of clock pulses on the clock line, bounded at its beginning and end by a sync period

3.1.18
data line capacitance
capacitance of the data line to all the other conductors

3.1.19

data pass-through
interface feature used in master/slave mode, which takes controller-device interface input
signals and retransmits them as controller-device interface output signals at the same signal
addresses, without the intervention of control software

NOTE This feature mimics peer-to-peer mode operation in that input devices may dj
at the same address without control programming.

qutput devices

3.1.20

default state
state of Seriplex 1/0O device output signals under initial pd
conditions

NOTE  Usually this state is the “off” or inactive state, and corre

3.1.21

digital debounce
optional feature of Seriplex devices wkt
controller-device interface output signa

3.1.22
discrete signal
data signal consisting

NOTE  Such a sig
and output data sig

3.1.23
drop

3.1.24
excess time con
bleedover

effect which occurs when the data line cannot recharge to a high logic state within one-half
clock period after being released from a logic low state

NOTE This effect may result in signals with an intended value of 0 being incorrectly interpreted as having a
value of 1.

3.1.25
frame length
number of signal addresses transmitted within a single Seriplex data frame

3.1.26

frame period, t;

time consumed by one data frame, that is, the elapsed time between the end of successive
sync periods during normal operation
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3.1.27

host interface

electronic hardware device which allows control software running on a controller to monitor
and control I/0O devices through a Seriplex controller-device interface by some means such as
a backplane interface or controller-device interface gateway

NOTE A host interface typically also provides Seriplex clock source functions.

3.1.28

input propagation delay

elapsed time between an external input signal event and that signal’s availability within a
Seriplex input device for transmission to the controller-device interface

3.1.29

input response time, f;,
a) in peer-to-peer mode, elapsed time between an external inpu
signal’s appearance on the controller-device interface communicatio

b) in master/slave mode, the elapsed time between an exter
signal’s availability to a master’s internal logic processor

3.1.30
input signal

controller-device interface

3.1.31
1/0 module
device that converts between Seriplex isign

3.1.32
master
Seriplex device whic \ incorporates the clock source function, has
exclusive acces inpyt datayand ist y’ device which transmits output data

3.1.33
master/slave m
mode 2

operating moy ster and one or more slaves

NOTE | nO clock pulses are transmitted per address — one for input data and the other for output
data

3.1.34

multiplex channel number

integer between 0 and 15 which serves as an extension of the signal address of devices
which support address multiplexing

NOTE Each multiplexed signal is assigned to a single multiplex channel, and is transmitted through the Seriplex

controller-device interface during data frames in which the multiplex channel number broadcast by the clock source
at the beginning of the data frame matches its assigned channel number.

3.1.35
node
logically active connection to the controller-device interface

NOTE 1 Typical nodes consist of a clock source or I/O devices.

NOTE 2 Passive connections such as T-junctions are not nodes.
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3.1.36

numeric signal

group of consecutive input or output data bits which together represent a single number or
quantity

NOTE The allowable range of a numeric signal value is determined by the number of bits assigned to that signal,
typically 8, 12, or 16, and usually assigned a starting signal address which is a multiple of 16 (0, 16, 32, ..., 240).

3.1.37

output propagation delay, t,,

time between a change in the logic state of an output signal within a Seriplex device and the
corresponding change in state of its external output signal

3.1.38
output response time, t,,
a) in peer-to-peer mode, time between a signal’s appearance

b) in master/slave mode, elapsed time between a signal’

change in state of an external output signal

3.1.39

output signal
signal which is received through the controlle
controller

o1c e\by a device other than a

3.1.40
peer-to-peer mode
mode 1

operating mode in which
the intervention of a can

NOTE In this mode, one

same time. Q

ontrel sigrals to any other device directly, without

vitted\eer address, and input and output data are sampled at the

3.1.41

Seriplex device

control or sensing § electrically connected to the controller-device interface,
including boX

NOTE The ers coOllectively to the controller-device interface communications circuitry, to any
other circtifry to any mechanical and/or electromechanical actuators which interface with the
device circuit c£'s physical housing and electrical connectors.

3.1.42

Seriplex power supply
device which produces the d.c. voltage applied to the controller-device interface circuitry of
Seriplex devices

NOTE Typically this power source is electrically isolated from any power sources used to activate control
devices or sensors.

3.1.43

signal address

address

integer between 0 and 255 which identifies a single bit of Seriplex input or output data
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