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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 101: General requirements —
System components

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization Compri
bll national electrotechnical committees (IEC National Committees). The object of IEC )is”to pron]
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
fechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as "
Publication(s)"). Their preparation is entrusted to technical committees; any IEC Natignal Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordanceé)with conditions determined
hgreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express; as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical,cemmittee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are_made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsiblé for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergs
pbetween any IEC Publication and the correspondingsnational or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation:of'conformity. Independent certification bodies provide confor
bssessment services and, in some areasy@ccess to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

Al users should ensure that they havethe latest edition of this publication.

No liability shall attach to IEC or_its directors, employees, servants or agents including individual experts
members of its technical commjttees and IEC National Committees for any personal injury, property damag
bther damage of any nature~whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

ndispensable for.the correct application of this publication.

Attention is<drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights) 1EC shall not be held responsible for identifying any or all such patent rights.

s commented version (CMV) of the official standard IEC 62386-101:2022 edition

t of

3.0
4+

allopws the user to identify the changes made to the previous IEC 62386-101:201
Awmmmmm

provided to explain the reasons of the most relevant changes, or to clarify any part of

the content.

are

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by
a blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 62386-101 has been prepared by IEC technical committee 34: Lighting. It is
International Standard.

Thi

an

s third edition cancels and replaces the second edition published in 2014 and
Amendment 1:2018. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edi

tion:

the scope has been updated;

safety and earthing have been updated and extended,;

references have been updated,;

the use of bus-power and external-power has been clarified;

polarity sensitivity for bus units including a bus power supply has been updated;

frame sizes of 32 bits are no longer reserved.

The text of this International Standard is based on the following documents:

Ful
the|

Draft Report on voting

34/947/FDIS 34/988/RYD

I information on the voting for its approval can be found in the report on voting indicateq
above table.

Thé language used for the development of this lnternational Standard is English.

Thi

s document was drafted in accordancewith ISO/IEC Directives, Part 2, and developeqd

1 in

in

acqordance with ISO/IEC Directives, .Part1 and ISO/IEC Directives, IEC Supplemgnt,
available at www.iec.ch/members_experts/refdocs. The main document types developed
IEQ are described in greater detail at www.iec.ch/standardsdev/publications.

Thi

s Part 101 of IEC 62386 is intended to be used in conjunction with:

Part 102, which contains’general requirements for the relevant product type (control ge
and with the appropriate Part 2xx (particular requirements for control gear);

devices), and the appropriate Part 3xx (particular requirements for control devices);

components;

control devices.

by

ar),

Part 103, which_contains general requirements for the relevant product type (control

Part 104,,which contains general requirements for wireless and alternative wired system

Part™105, which contains particular requirements for firmware transfer for control gear and

A list of all parts in the IEC 62386 series, published under the general title Digital addressable
lighting interface, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMRORTANT - The "colour inside” logo on the cover page of this document indicates_ that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

022

IEC 62386 contains several parts, referred to as series. The |IEC 62386 series specifies a bus
system for control by digital signals of electronic lighting equipment. The IEC 62386-1xx
series includes the basic specifications. Part 101 contains general requirements for system
components, Part 102 extends this information with general requirements for control gear and
Part 103 extends it further with general requirements for control devices. Parts 104 and 105
can be applied to control gear or control devices. Part 104 gives requirements for wireless
and alternative wired system components. Part 105 describes firmware transfer. Part
gives requirements for an auxiliary power supply which can be stand-alone, or built into

co

150

rol gear or control devices.

The IEC 62386-2xx series extends the general requirements for control gear with lgmp

spHg

control gear specific features.

de

The¢ IEC 62386-3xx series extends the general requirements for controi~devices with inr:)ut
ice specific extensions describing the instance types as well as some common featulr

that can be combined with multiple instance types.

cific extensions (mainly for backward compatibility with Edition 1 of IEC 62386) and With

es

This—second third edition of IEC 62386-101 is intended to be“”used in conjunction with
IEG 62386-102:2014-and-1EC-62386-102:2014/AMB4+— and Wwith the various parts that m

up

1EG-62386-103:2014/AMB41— and the various parts thatimake up the IEC 62386-3xx se

of

barticular requirements for control devices. The division into separately published p

prgvides for ease of future amendments and revisians: Additional requirements will be ad

as

and when a need for them is recognized.

The¢ setup of the standards is graphically represented in Figure 1 below.

hke

the IEC 62386-2xx series for control gear, together s with IEC 62386-103:2014—and

ies

Jos
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2XX 2XX 2XX 2XX 2XX 3xx 3xx 3xx 3xx 3xx

xO
&
N
Fg&re 1 - IEC 62386 graphical overview .

IECG 62386-1xx s, the extent to which such a clause is applicable-and-the-order-in—-which
the is specified. The other parts also include additignal
requireme

When this part %@62386 refers to any of the clauses of the other—twe parts of fthe

Alln s used in this document are decimal numbers unless otherwise noted. Hexadecimal
nur[ltg are given in the format 0xVV, where VV is the value. Binary numbers are given in
the Torma or In the forma , where X1s U or T, "X In binary numbers

means "don't care".



Figure 1 is updated since the IEC 62386 series was extended by new parts.
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DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 101: General requirements —
System components

1 Scope

This part of IEC 62386 is applicable to system components in a bus system for contcol| by

digjtal signals of electronic lighting equipment-which—is—in—tline—with—the requirémentst-of
HEG-61347-(all-parts)-with-the-addition-of BC-supplies.

NOTE Tests in-this standard are tvyne tests Reguirements for testing individual bus
N = 1 tS—H T HSSERG3rG—af G GHa+—o4d

ar type-tests—Requ
notyncluded-

The¢ control methods, algorithms and data exchange methods of application controllers used
for|lighting control are not within the scope of the IEC 62386 serig§yEMC requirements pre
noff within the scope of the IEC 62386 series. |2

2 | Normative references 3

content constitutes requirements of this document. JFor dated references, only the edifion
citgd applies. For undated references, the latest-edition of the referenced document (including
any amendments) applies.

The¢ following documents are referred to in the text<n such a way that some or all of tjveir

IEG 61347-1:2015, Lamp controlgear — Part 1: General and safety requirements
IEG 61347-1:2015/AMD1:2017

IEG 62386-102:20442022, Digitaly addressable lighting interface — Part 102: Genégral
requirements — Control gear

1EQ-62386-102:2014/AMD st

IEQ 62386-103:201442022, Digital addressable lighting interface — Part 103: Genégral
requirements — Control devices
IEQ-62386-103:2014/AMD1-—2

IEG 62386-404, Digital addressable lighting interface — Part 104: General requirement
Wireless and alternative wired system components

"2
|

IEG €2386-105, Digital addressable lighting interface — Part 105: Particular requirements|for
control gear and control devices — Firmware [ransfer

IEC 62386-2xx (all parts), Digital addressable lighting interface — Part 2xx: Particular
requirements for control gear

IEC 62386-3xx (all parts), Digital addressable lighting interface — Part 3xx: Particular
requirements for control devices



Other standards give EMC requirements. This standard includes requirements for bus signals and EMC component connections within the bus units, primarily to ensure correct communications between bus units.

New references are added to cover further parts of the IEC 62386 series, and to cover extended safety requirements defined in Subclauses 4.9 and 4.10.

https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6
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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 for
equipment with input current up to 16 A per phase

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

IEC 60990:2016, Methods of measurement of touch current and protective conductor current

IE

61643-11. Low-voltage surge protective devices — Part 11: Surge protective devices

col

3

Fol

1SQ
adq

3.1

nected to low-voltage power systems — Requirements and test methods

Terms and definitions
the purposes of this document, the following terms and definitions apply.

and IEC maintain terminology databases for use in standardization at the follow
resses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.isg,0rg/obp

ac
ph

Not

3.2
ad
buf

oufput continuously

Not

3.3

application controller

cor
de

ive state
se of low level voltage during a transmission

e 1 to entry: Noise and short pulses may be ignored.and therefore do not change the state.

yanced bus power supply
power supply capable of checkifg the bus for fault conditions before switching on

trol device that s, "connected to the bus and sends commands in order to control in
ices and/or control gear connected to the same bus

3

fra

badkkward frame

e used for backward transmission

3.5

backward transmission
transmission of data as a reply to and triggered by a forward transmission

3.6

bus
two-wire connection line carrying power and frames

3.7

bus powered
drawing the power for operation from the bus

e 1 to entry: Examples of fault conditions are mains voltage connected to the bus or short circuit of the bus|.

ing

ts

put



http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6
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bus power down

bus

3.9

power interruption longer than 45 ms

bus power interruption
abnormal condition where the bus voltage is in the receiver low level voltage range, but not
because of a transmitter being active

3.10

bué power supply
unif feeding defined energy to the bus

3.1
bus unit
cal unit or combination of logical units, containing one transmitter and|optionally ¢ne
receiver

log

Noté 1 to entry: See 4.6.6.

3.12
charge overshoot

pro

duct of current overshoot time and current overshoot ampglitude

Not
O

and;

3.1

collision

sity

Not
fran

3.1
co
for
rec

Not

Not
seri

3.1

control-device

de

1to-entrv Within-this-standard-the char
—tO— Ry~ WHAHARHSSHahRearathRe-Ghadf

Hthe-currentovershoot-amplitude-
3

3
>
@
3
=
T
2
D
fans
0]
D
(0]
-h
L
I
D
o
:
;
(]
D
>
>
b
b
[
D
[0}
2

ation in which two or more transmitters are transmitting simultaneously

b 1 to entry: Collisions can go unnoticed ifsthe transmission timing is sufficiently similar and the transmi
e content is identical.

mand
wvard transmission with appropriate information content, intended to cause a reaction in
eiver

b 2 to entry: Refer’ to IEC 62386-102, IEC 62386-103, IEC 62386-104, IEC 62386-105, the IEC 62386
s and IEC 62886-3xx series for command definitions.

5

ice’ that is connected to the bus and sends commands to other devices—{fer—exam

b 1 to entry: A receiver, having decoded a command can, when appropriate, decide to ignore the command.

tted

the

2XX

ble

cod
GO

trnl Cnar) connected to the same bus

Note 1 to entry: Control devices can also receive commands and backward transmissions. Control devices can
contain application controllers and/or input devices.

3.1

6

control gear
device that is connected to the bus and receives commands in order to control at least one

out

put in a direct or indirect way

Note 1 to entry: The lamp controlgear described in IEC 61347-1 can cover control gear.
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3.17

current overshoot time

time per bit during which the current supplied by the bus power supply is above the allowed
maximum of 250 mA after a transition from idle state to active state

Note 1 to entry: See 6.5.4.

3.18
destroy area

time slot where a valid frame cannot be—guaranteed—and-therefore—the frame-hasto—be
invalidated ensured

forward transmission

transmission of data initiated by a control device

Noté 1 to entry: See also\3.5.

3.25
frame
set|of consgcutive bits followed by a stop condition

Notg¢ 1toventry: See Clause 8 for the timing definition of a stop condition.

3.2
grey area
time slot containing the decision point separating adjacent time slots

Note 1 to entry: A grey area indicates that the decision is arbitrary. Typically the previous or next entry in a table
should be used as an action. See Clause 8 for further information.

3.27
idle state
phase of high level voltage between and during transmissions

Note 1 to entry: Noise and short pulses may be ignored and therefore do not change the state.


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6
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3.28

input device

control device that is connected to the bus and sends commands using a multi-master
transmitter in order to distribute information about user actions and/or sensor values

Note 1 to entry: Input devices do not transmit commands to the control gear.

3.29
instance
signal processing unit of an input device

3.31

3.3
interface
terminals or wires for connection to the bus

Noté 1 to entry: See 4.6.6.

multi-master application controller
application controller that is-intended-tesshare capable of sharing |5 the bus with other control
deyices and uses a multi-master transmitter

3.35
mullti-master transmitter
trapsmitter that follows the’ multi-master timing and supports collision detection, colligion
avqgidance, and collision recovery methods

Notg 1 to entry: Multi-master transmitters are used in control devices intended for multi-master control systems.

3.36

forward frame for manufacturer-specific purposes

3.37

query
command transmitted to observe a variable in a bus unit

Note 1 to entry: A query can be followed by a backward frame.

3.38
receiver
part of a bus unit detecting and decoding frames on the bus


This definition is often overlooked, but is important, for example, for correct understanding of the IDENTIFY DEVICE command in IEC 62386-102. Query commands not meeting this definition are therefore not instructions.

Multi-master application controllers can make use of event message from input devices, which are always multi-masters. Without multi-mastering, application controllers can only rely upon polling (querying) the input devices due to the possibility of event messages causing collisions.

https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6
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3.39
reserved

intended for future use-by-this-standard

3.40
send-twice command
command transmitted by send-twice forward frames

Note 1 to entry: Refer to 9.4, IEC 62386-102, IEC 62386-103, the IEC 62386-2xx series and IEC 62386-3xx series
for further details on send-twice commands.

3.4/

send-twice forward frame
foryard frame that needs to be transmitted twice with a limited settling time in ofder to|be
processed by the receiver

3.

seftling time
time during which the bus is in idle state after the last rising edge of one . frame and before the
first falling edge of the next frame

3.

sinlgle-master application controller
application controller that is-intended-—not-to—sharethe bus-with—other—control-devices ot
required to use a multi-master transmitter |6

Notg 1 to entry: The implication is that no other applicatiomsohtrollers, and no other input devices with eyent
megsages enabled, may be connected to the bus.

3.
standard forward frame
foryard frame as defined and described_in‘the IEC 62386 series

3.
system failure
bug power interruption longer than 550 ms

3.46
trahsaction
unipterruptible set.'ofl one or more consecutive forward frames transmitted from a single
cortrol device, with-zero or more backward frames

3.47
trahsmitter
paint of ‘@ _bus unit placing frames on the bus

3.48

voltage overshoot time

time per bit during which the voltage supplied by the bus power supply is above 20,5 V after a
transition from active state to idle state

Note 1 to entry: See 6.5.4.

3.49

voltage undershoot time

time per bit during which the voltage supplied by the bus power supply is below 12,0 V after a
transition from active state to idle state

Note 1 to entry: See 6.5.4.


This is a clarification.

https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6
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0

frame accepted
frame that has been received and uses the correct frame type and data bit content

3.5

1

frame ignored
frame received but not accepted

3.52
frame received

frafne with a valid start bit, valid daia bits, and a stop condilion

3.5
fra

3
me rejected

frame not received

3.5
FE
fun
EL
(or

Not

Not

[SC

4

4.1

4
|V
ctional extra-low voltage

in a circuit provided for functional purposes and not fulfilling,the  requirements for SE

PELV)
b 1 to entry: FELV has basic insulation from LV.
b 2 to entry:  An FELV circuit is not safe to touch.
URCE: IEC 60598-1:2020, 1.2.42.1, modified »Nxe notes have been added.]
General
Purpose

The standardization of the digital™“addressable lighting interface is intended to achi

inte

EN]

An

NO]
IEC

4.2

roperable multi-vendor operation below the level of building management systems.

pex A gives furtherinformation for systems.

'E The IEC 63044 series and ISO/IEC 14762 are not applicable for the purposes of this IEC 62386 series.
63044 series)can be applicable to application controllers if intended to be used as HBES/BACS.

Version number

LV

IThe

fo

The¢ version shall be in the format "x.y", where the major version number x is in the range ¢
to EE 4 . ) I S £ vy I )

encoded into a byte, the major version number x shall be placed in bits 7 to 2 and the minor

ver

sion number y shall be placed in bits 1 to 0.

ris

At each amendment to an edition of IEC 62386-101 the minor version number shall be
incremented by one.

At a new edition of IEC 62386-101 the major version number shall be incremented by one and

the

minor version number shall be set to 0.

The current version number is*2-04""3.0".

ed- IEC documents

are
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4.3

As

System structure and architecture

ystem-conformantto-this-standard shall consist of the components listed in Table 1.

Table 1 — System components

bug.

NOT
the

Component Quantity For detailed information see
Bus power supply 21 Clause 6
Control gear >0 IEC 62386-1022@44% _
Application controller =1 IEECG 6622338866-11 09335294 ALAMD 4
. IEC 62386-103:2044-and
Input devices >0 EC 62386-103:2014/AMD 1
Bus 1 Subclause 4.8 and Clause Az2

h system all bus units as well as the bus power supplies are congetted in parallel to

[E As a consequence of this, every frame is visible to all power supplies, control gear, and control device
bus.

Figure 2 shows a system structure example.

Se

Bus power supply Bus power
(IEC 62386-101) supply

Application

Control devices

Input device
(IEC 62386-103) P

controller

Bus
(IEC 62386-101)

Control gear
(IEC 623864102) ez 963) [CONtFOl gear

IEC

Figure 2 — System structure example

the

on

4.8 for detailed information on the wiring and Clause A.2 for information on poss‘ble

Sys

4.4

b
7
4 Jord 4
LCTIT AT CTTIICUUTIcS.

System information flow

Figure 3 shows the different frame types that are used for communication between the bus
units in a system. A backward frame is only ever transmitted in response to a forward frame.
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S S M)
24 bit FF 16 bit FF
Input Application BF Control
device 24 bit FF controller gear
BF
~—— ) N — ———

BF: Backward frame
rr. rorwdald imdiric
IEC

Figure 3 — Communication between bus units (example)

A direct information flow from an input device to control gear is not allowed, 1n addition| to
communications shown in Figure 3, for firmware transfer (IEC 62386~105), applicafion
controllers can transmit 32-bit forward frames and all three of the bus units~shown can recdive
32+bit forward frames. Multi-master application controllers can alsg (b¢ transmitters of 8bit
bagkward frames. |7

NOTE An example of a system conforming to this document can consist/of ah application controller and control
geal only, see A.2.4. In such a system, user input does not result in 24-bjt forward frames on the bus.

4.5 Command types

Bus units conforming to this document shall use the following different types of commands|for
cormmunication:

e |event messages,
e |instructions, and

e |queries.

NOTE Refer to the other parts of the |IEC 62386 series for further details on event messages, instructions jand
quefies.

4.6 Bus units
4.6.1 Transmitters ‘and receivers in bus units

Talrle 2 gives a short'summary of the different receivers and transmitters allowed for each bus
unif. It is not allowed for a bus unit to transmit or receive other frames than the ones indicafted
in Table 2, except proprietary forward frames. See 7.4 for details of the different frame typgs.



The possibility to transmit or receive 32-bit frames is new with this edition, but the transmission by application controllers of 8-bit backward frames is simply a clarification.
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Table 2 — Transmitters and receivers in bus units

— 21 -

Bus unit

Receiver of

Transmitter of

Control gear

32-bit forward frames | 8

16-bit forward frames

Backward frames, following the single-master

timing requirements?

Input device

32-bit forward frames

24-bit forward frames

24-bit forward frames

Backward frames?

32-bit forward frames

32-bit forward frames

Following the
multi-master timing

Multi-master application
controller

Z4-pirrrorward frrames

Z4-pirrorward frames

16-bit forward frames

b

16-bit forward frames

Backward frames

Backward frames?

requirements

Single-master application

controller

Backward frames®

16-bit forward frames, following the_single-

master timing requirements?

8 No collision detection or collision avoidance methods shall

transmissions.

be applied to. backward frame

Only applicable when the multi-master application controller is able to_process 16-bit forward
frames transmitted by other application controllers.

Only required if the single-master application controller uses addressing|er queries.

A single-master application controller can also send 24-bit frames if polling input devices, and
32-bit forward frames.

4.6/.2 Control gear

A dontrol gear shall be conformant to this document and to IEC 62386-102 and the applicdble
paits of the IEC 62386-2xx series.

It shall contain a receiver for 16-bit forward frames and a transmitter for transmitting backwiard
frames. The backward frame transmitter shall conform to the timing requirements fof a
single-master transmitter defined <n* 8.1 and shall not implement collision detection| or
recovery. It can contain a receivefifor 32-bit forward frames.

4.6[3 Input device

An| input device shall\be conformant to this document and to IEC 62386-103 and the

applicable parts of the I1EC 62386-3xx series.

It shall contain\*a multi-master transmitter following the multi-master transmitter timing
requirements{defined in 8.3 to transmit 24-bit forward frames. It shall also contain a
transmitterte transmit backward frames. The backward frame transmitter shall conform to the
timjng fequirements for a single—multi-master transmitter and shall not implement colligion
deqection or recovery.

NOTE Although they are logically distinct objects, the multi-master transmitter and the backward frame

transmitter can share the same hardware.

An input device shall contain a receiver to receive 24-bit forward frames transmitted by other
control devices. It can contain a receiver for 32-bit forward frames.

4.6.4 Single-master application controller

A single-master application controller shall be conformant to this document and to

IEC 62386-103.

It shall contain a transmitter following the transmitter timing requirements defined in 8.1 to
transmit forward frames.


32-bit frames are used in IEC 62386-105 (firmware transfer).

https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6
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NOTE-4 Typically, however, a single-master application controller also contains a receiver to receive backward

frames transmitted by control gear.

A single-master application controller shall use the commands defined in IEC 62386-102 a

nd,

if applicable, the relevant parts of the IEC 62386-2xx series to communicate with the control

gear.

4.6.5 Multi-master application controller

A |multi-master application controller shall be conformant to this document and
IEG 62386-103.

to

It shall contain a multi-master transmitter following the multi-master transmitter timling

requirements defined in 8.3 to transmit forward frames. It shall also contain~a_transmitte
transmit backward frames. The backward frame transmitter shall conferm” to the tim
requirements for a multi-master transmitter and shall not implement cellision detection
recovery 9. It shall contain a receiver to receive backward frames as-well as forward fran
trapnsmitted by other control devices. It can contain a receiver for(82<bit forward frames
shgll not transmit backward frames in response to 16-bit forward frames.

A multi-master application controller shall use the commands,defined in IEC 62386-102 ang

to
ing
or
hes
Ct

i, if

gear. It shall use the commands defined in IEC 62386-103 and, if applicable, the rele

pafts of the IEC 62386-3xx series to communicate with control devices. If applicable, a m
mapter application controller shall use the commangds defined in IEC 62386-105 to achig
firmware transfer to control gear and control devicés.

applicable, the relevant parts of the IEC 62386-2xx seriest0 communicate with the cor\li;ol

NOTE-+ A multi-master application controller can alsp, receive and process 16-bit forward frames transmitte
othgr application controllers and/or react to queries,

NOTE 2 The control methods—and -alagorithms=-0f an-application—controller
N = + AHO+—RethoasSaha HEHRSSOP a3 pPPHEaHOR AH-oHe!

L
=

ised for lighting-control are-notin
SeC+or—HgMhg AHOo+—aH RO+

nt
[ti-
ve

A4

a
} atg

4.6.6 Sharing an interface

More than one logicalunit may share one physical interface. Figure 4 shows an exam
where n logical units-and a bus power supply share the physical interface.



The requirements given in previous edition 2.0 are unchanged, but extra detail is given for clarity.
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An
bo
uni

- Interface ~N
Physical device ;J
( A ( A
Bus unit Bus power
1 h supply
Receiver Transmitter
. J
p
Logical unit 1 Logical unit 2 Logical unit n
Application Input Input
controller device device
(.
A J . J
A /

IEC

Figure 4 — Example of a shared interface

the application controller and the input device sharing the same{physical interface. A
of that kind shall support a command to deactivate thefapplication controller, t

enabling the bus unit to be used in the same way as if it contained only the input device.

4.6.7 Power for operation 10

Bu
foll

NO]

whi
con

5 units shall be solely bus powered or solely ,exiernally powered, or meet one of
bwing two cases:

The bus unit is configurable between bus\ powered and externally powered, where
configuration shall not be automatic basged upon the presence or absence of the sup
and the bus unit meets the following conditions:

— connection or removal of theexternal supply or bus power supply shall not ca
operation to change betweenvuUs powered and externally powered, and

and meets the requirements for externally powered bus units when configured
externally powered~and

described in any*part of the IEC 62386 series, except due to requirements that di
between bus\powered and externally powered bus units.

The bus unifhis bus powered, uses an external supply only for behaviour not specified
any part ¢fthe IEC 62386 series, and meets the requirements in the implemented parts
the IEC\_62386 series with the external supply disconnected.

[E 4 \An example of a bus unit that is configurable between bus powered and externally powered is a se
hJéan draw a relatively high current when bus powered, limiting the number of such devices that can

application controller may be built into a bus unit which also contaips an input device,

ith
DUS
nus

the

the
bly,

ise

— it meets the requirements<fer bus powered bus units when configured as bus powered,

as

— changing the configured power source does not change any functionality thaf is

ffer

in
b of

sor
be

3 I b b £ At b £ 1l o <l 1l <l H too L
e CTe t O T e ot ST Ot Ca ot e o gt et ot et ey pow et a0 amow— o e aevr eSOt e ouST

NOTE 2 An example of a bus unit that is bus powered, but uses an external supply only for behaviour not
specified in any part of the IEC 62386 series, is a bus powered push-button panel with a backlight, where the
backlight operates only when an external supply is connected.

NOTE 3 An example of a bus unit that does not meet these requirements is bus powered LED control gear,
requiring a second device to provide power for the LEDs, where the second device is externally powered. Another
example is a bus powered pulse width modulation (PWM) dimmer which requires an external 24 V DC supply to
drive its output — the dimmer can instead be externally powered from the 24 V DC supply.



This clause is added to clarify the possible use of bus-power and external-power to avoid misuse, as some requirements in this document are more relaxed for bus-powered devices. It also allows a case where bus-power and external-power can be used together – a case that was not explicitly allowed or disallowed in previous edition 2.0.
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4.7 Bus power supply and load calculations
4.71 Current demand coverage

In one system the sum of all bus units' current consumption when not transmitting (see 5.5,
Table 10) shall not exceed the sum of all bus supplies' guaranteed supply current (see 6.5.1,
Table 13). See also Clause A.5.

Additional current is needed during transmission to drive dynamic processes such as charging
capacitances within the system.

ZlBus Unit + IDynamic Processes < Z]Power Supply Guaranteed

There is no universally valid equation for calculating the current needed. for dynamic
processes since this current depends on the system wiring and system structure:

4.7,.2 Maximum signal current compliance

The¢ sum of all bus power supplies' maximum supply current connetcted to the bus shall never
exdeed 250 mA.

Z[Power Supply Guaranteed < Z[Power Supply:-Maximum <250 mA

4.73 Simplified system calculation

Fonf a system consisting of just one bus power.supply, bus powered bus units, and » externally
powered bus units, for example control gearsthe following simplification is recommended:

IPowerSuppIy Guaranteed
1,2

2 MA X ngyternally PoweredBus Units + Z]Bus Powered Bus Units =

The factor 1,2 is—a—balpapkfigure—and an approximation that takes an additional current of
20 [% needed for dynamic processes into account.

4.8 Wiring

4.8/1 Wiring structure

The¢ bus wiring should be connected in a star topology, a linear topology or a mixture of bgth.
The wirinng=shall not be done in a ring structure. The two leads which serve as the bus shall be
lochted\in the same cable or cable conduit. In the cable or cable conduit the two leads shall
be jhext to each other in order to prevent unintended coupling to other signals.

NOTE Depending on local installation directives and insulation requirements the two wires can be located in the
same cable as the mains power supply leads.

4.8.2 Wiring specification

Apart from transient effects during transmission, at all times during the operation of the
system, the voltage across the interface of any device shall not differ by more than 2,0 V from
the voltage across the interface of each and every other device connected to the bus. See
also Clause A.1 for further details.

NOTE 1 The voltage drop depends on the sum of the supply currents of all power supplies, the specific resistance
of the leads and the wiring length.

NOTE 2 This requirement can limit the total wiring length in the system.
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4.9 Electrical safety requirements 11
491 General

This Subclause 4.9 describes the additional safety requirements for the implementation of
digital addressable lighting interface, in addition to the product safety requirements given in
the relevant product safety standard.

4.9.2 Insulation

The¢ bus wiring and the interface shall be considered a FELV circuit or network.

G

NOTE 1 This means that systems other than FELV are not covered by this document. ‘-1/

The interface shall have at least basic insulation as required for at Ieast%’?\) V AC mains] or
the| product working voltage, whichever is higher, according to IEC 6066

NOTE 2 This voltage level is applicable to e.g. the basic insulation between th ‘la}erface circuit and mains or|the
supplementary insulation between the bus wiring and touchable conductive par% the user interface.

If the working voltage exceeds 230 V AC (RMS), and this ﬂéiing voltage can be applied|on
thel interface in the case of a single fault condition, thenchefe shall be a warning included in
the| manual, also recommended to be marked on the(Product, indicating that the working
voltage is higher than 230 V AC (RMS). Q

NOTE 3 Working voltage is defined in IEV 581-21-19. TI'@@ not usually the mains voltage.

Th¢ insulation between the mains and theyinterface shall be designed for the applicgble
ovgrvoltage category (OVC), as defined in@C 60664-1, and shall not be less than OVC II.

NOTE 4 If bus wiring is likely, when ms , to be subjected to impulse voltages that exceed OVC Il, fhen
add|tional measures to be provided to th can be considered, for example impulse voltage protection or use of
products designed for higher OVC. Thisz be related to bus wiring being partly outdoors.

4.9.3 Electric strengt C)\\O

Th¢ requirements ofy 1EC 61347-1:2015, Clause 12 apply, replacing the term "lgmp
cortrolgear" with tht@n "bus unit".

The¢ value use F working voltage shall be at least 230 V AC, or the product working voltajge,
whichever is er.

IEC 3-11, when conducting the insulation and electric strength test.

The &oﬁvoltage protective device (SPD) shall be disconnected if it complies with
N

4.9.4 Limitation of the touch current from the device to the bus

The touch current shall be limited to 0,5 mA RMS.

The touch current shall be measured with the measuring network described in
IEC 60990:2016, Figure 4.

The value of the touch current shall be made available in the product documentation by the
manufacturer of the product.

Annex B gives further information on touch current.



Additional requirements are added in Subclauses 4.9 and 4.10 to make a system conformant to the IEC 62386 series safer. These have been retrieved from applicable existing safety standards, but do not remove or change any requirements in the applicable safety standards.
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NOTE The use of the term "touch current" does not indicate that the interface is accessible to touch.

4.10 Earthing of the bus

The interface terminals shall not be connected to earth, except in the following situations:

e a device containing a bus power supply having a maximum supply current of 250 mA,
where the negative interface terminal is permitted to be connected to earth;

e [through a capacitor connected to earth as described in 5.3 or 6.3. 12

NOTE Unexpected currents, caused by multiple connections of the circuit to protective earth, could cause fire in
the pus wiring. Earthing could also break the safety requirements for certain luminaires.

4.11 Power interruptions at bus units
4.11.1 Different levels of power interruptions

Talple 3 and Table 4 show the different levels of power interruptions at\bus units.

Table 3 — Power-interruption timing of external power

Minimum Typical Maximum Description
200 ms Short lnterrupatlons of external
power supply
> 200 ms <5s Grey area
5s External power cycleP
8 See4.11.2.
b See4.11.3.

Table 4 — Power-interruption timing of bus power

Minimum Typical Maximum Description
40 ms ?:sgyigterruptions of bus power
>.40.ms <45 ms Grey area
45 ms Bus power down®
> 450 ms <550 ms Grey area for system failure
550 ms System failure®
a8 See4.11.4.
b gge 4445

4.11.2 Short power interruptions of external power supply

The requirements of 4.11 are applicable for bus units in steady state without communication
on the bus.

NOTE 1 Steady state implies for example that the device has finished its power-up and is ready for the intended
operation without any changes of the output in progress.

Functional tests for short power interruptions shall be done with test methods and test
equipment according to IEC 61000-4-11 at the minimum specified power supply voltage, with
test voltage levels given in Table 5. For AC supply the voltage shift shall occur at zero
crossing.


Such a capacitor might be used to help with EMC compliance. The requirement here helps to prevent excessive capacitance being effectively connected in parallel across the bus (through earth) and so cause communications problems.
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Table 5 — Short power interruptions

Test levels
Test voltage level 1 70 %
Test voltage level 2 0 %
Number of periods with AC supply 10
Interruption time with DC supply 200 ms

Du
intq

before the interruption.

NO7
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4.1

A bus powered bus unit maytinterpret bus power down as an external power cycle (

ing the power supply interruption, a change of the state may occur. After the power sup
rruption, the bus unit shall be in, or shall re-establish within 30 min, the same state

[E 2 The 30 min time limit is chosen to allow for the long re-ignition time of certain lamp typés.
1.3 External power cycle
br an external power cycle (see Table 3), an externally powered bus-unit shall apply pow

Hht can possibly still respond to commands.

'E The power-on behaviour is defined in IEC 62386-102 and IEC 62386-103.
1.4 Short interruptions of bus power supply

5 units shall not interpret short bus power interruptions of up to 40 ms as power down.

'E This implies that short bus power interruptions wijll ‘yot trigger power-on behaviour.

ts for the short interruption of the bus~power supply shall be done at the minimum
ver supply voltage.

1.5 Bus power down

4.1[1.1). It shall interpret system failure as an external power cycle. The external power cy
and corresponding power-on 13 behaviour shall apply to all logical units simultaneously. §
Table 4.

NOTE The power-om\béhaviour is defined in IEC 62386-102 and IEC 62386-103.

4.11.6 System start-up timing

After external power-on, a bus power supply shall be able to supply the guaranteed sup
current\given in Table 13 after the bus power supply start-up time specified in Table 6 at
latest,

ply
as

er-

behaviour to all logical units simultaneously. During an external(power cycle, a bus dnit

puUS

bee
cle
bee

ply
the

A receiver shall be ready to receive frames within the maximum receiver start-up time
specified in Table 6.

A transmitter or a multi-master transmitter shall not start transmissions earlier than the
transmitter start-up time specified in Table 6.



This is a clarification of “behaviour”.
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Table 6 — Start-up timing

Minimum Typical Maximum Condition
Bus power supply start-up time 250 ms
Advanceq bus power supply 400 ms Guaranteed
start-up time supply current
reached
Integrated bus power supply 400 ms @
start-up time 5gb
Receiver start-up time for externally
powered bus units, aiter external 450 ms ©
power cycle
Receiver start-up time for externally
powered bus units, after bus power 100 ms
down
Receiver start-up time after bus
power down for bus powered bus 1200 ms U= 10V ¢
units
Transmitter start-up time 110 ms ©
Multi-master transmitter start-up 110 ms
time
a8 Applicable if other bus power supplies are allowed in the systenn:
b Applicable if no other bus power supplies are allowed in thessystem.
¢ Not applicable for transmitters of bus units which cannotdetermine the bus state.
4 Idle state, bus voltage measured at the interface of th&.bus unit.
¢ If an external power cycle occurred and the bus’ power is not available within 350 ms, the
100 ms timing is applicable.

Figure 5 shows an example of the system start-up timing.

@

A 450 ms
External On @
power supply @
ol =— @ @ | © ® G
00 ms
Idle =
250 ms
Bus | > 110 ms @ 110 ms
power supply oy, = >
1200 ms o 1200ms Time
@ External power cycle @ Latest receiver start-up for externally powered unit
@ Latest bus power supply start-up @ Latest receiver start-up for bus powered unit

@ Earliest transmitter start-up @ Bus power down
IEC

Figure 5 — Start-up timing example

NOTE It follows from the provisions of 4.11.6 that a transmitter could be transmitting before all receivers are
ready to receive.
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5

5.1
All

Electrical specification

General

voltages and currents refer to the interface of the bus unit.

The control interface shall be polarity insensitive, except when a bus power supply is
integrated. If the integrated bus power supply is switchable 14, polarity sensitivity is permitted

for

both states of the bus power supply (enabled and disabled).

o
SYS
saf

<

5.2

tem. If overvoltage protection is not included, it is recommended that the design.ehsu
e operation in case mains voltage is applied to the interface.

Marking of the interface

brvoltage protection is optional, but recommended for the highest rated voltage of Ithe
o

es

The interface shall be marked with "da" or "DA" (for data) on the bus units If colour coding is

usHg

If t

to e distinguished from one another.

5.3

If g
sug
sig
NO

bety
cap

d, the colours representing the "da" or "DA" shall be given on the bus unit.

nere is more than one interface, additional marking shall be used to enable the interfa

Capacitors between the interface and earth

apacitors are connected between the interface citcuit and any other part of the dev
h as earth, these shall be connected from the negative side of the rectified interf
hal. Such capacitors shall fulfil the insulation requirements given in 4.9.

[E The capacitance seen on the bus is affected;by the capacitance to earth where a capacitor conne
een the negative side of the interface and earth.on one bus unit is used with another bus unit containir]
hcitor connected between the positive side of the-interface and earth.
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wit
ac

NOT
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5.41 Signal voltage rating

voltage levels in the system-\during normal operation shall always be in the range of
hinal system voltage givencin Table 7. All bus units as well as the bus power supplies s
nstand the absolute maximum system voltage given in Table 7. Testing shall be done
urrent of-maximum 260 MA for a duration of 1 s.

[E 1 Voltages outside’the nominal system voltage range-might could occur, as a result of ringing on the
xample.

ices need~to be polarity insensitive (see 5.1) or power supplies need to be able
hstand.reverse voltages (see 9.7).

Table 7 — System voltage levels

Ces

ce,
hce

ted
ga

the
nall
vith

pus,

to

Minimum Typical Maximum
Nominal system voltage U oV 20,5V
Absolute maximum system voltage ov 22,5V

The voltage levels at the receiver interface shall be interpreted according to Table 8.



Such switchable integrated bus power supply is defined in IEC 62386-250.
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Table 8 — Receiver voltage levels
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Minimum Typical Maximum
High level voltage 9,5V 22,5V
Threshold voltage >6,5V 8,0V <95V
Low level voltage oV 6,5V

The voltage levels of a transmitter shall be as shown in Table 9.
Table 9 — Transmitter voltage levels

Minimum Typical Maximum
Low level voltage ov 4.5V
High level voltage? 10,0V P 22,5V

@ The high level voltage is not under control of a transmitter, but is determined
by the power supply and its location on the bus.

10 V is derived from the minimum power supply voltage of 12V minus the
maximum voltage drop of 2 V on the bus.

5.5 Signal current rating

The relation between the current /g ;5 and the voltage. U at the interface of the bus unit shall
be s shown in Table 10.

Table 10 — Current rating

Minimum Typical Maximum Condition

Hxternally powered bus unit
durrent consumption 73,5 when not
tfansmitting

2,0 mA

0OVsU=s225V
Bus powered bus unit current
donsumption /5,5 when not
tfansmitting

250 mA @

Gurrent consumption 7, when b
h BUYS 10 A UysU<225V°

ot transmitting

Transmitter sink current 250 mA U<4,5VvH

8 This is the-theoretical maximum current. In reality a device should consume less current. See 4.7, 5.6 anfl
the last.paragraph of this subclause 5.5.

The<minimum current consumption is necessary for discharging the wiring capacitances and inpyt
capacitances of the bus units connected.

€ U4y, is the threshold voltage of the receiver.

This is the required resulting voltage when sinking the maximum current.

Bus units shall not draw more than their specified maximum current, not even during power up
or power down. For bus powered units the actual value to use for testing is the documented
maximum current consumption.

5.6 Marking of bus powered bus unit

If a bus unit is bus powered, the maximum current consumption in mA shall be shown in the
literature. It is also recommended that this should be shown on the label.
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The start-up time of a bus powered bus unit shall be shown in the literature and optionally on
the label.

The maximum current shall take tolerances and temperature drift into account.

5.7 Signal rise time and fall time

The rise time g ;gg and fall time ¢, | of the signal shall fulfil the requirements given in
Table 11. Figure 6 and Figure 7 illustrate the levels used for measuring tg,gg and g | -

Table 11 — Signal rise and fall times

Minimum Typical Maximum Condition
fribes trap fOr transmitter 3us? Measured between 10 % and 90 % of the
anfl multi-master signal voltage swing. Test shall‘be done at|a
trapsmitter bus voltage Ug g of 20,5 V at250 mA unlegs
there is an integrated bus_power supply with
Tax = 250 mA, in whichcase no additional
bus power supply,shalt be used 158.
trike traLL for transmitter 25 us Measured between:
- 4,5V and 115V at Uy, 2 12 V bus voltage
friges raLL fOr Multi- 15 us 4,5V and (g5 — 0,5 V) at
mgster transmitter 10V SUg,s < 12V

a8 | The system resonance frequency depends on the system componentS.including the wiring. Therefore therq is
no minimum value that ensures the absence of ringing in all casés. The minimum ¢z o and ¢, | should |be
considered to avoid EMI problems.

IRISE High level
voltage

Voltage

1,5V at Ugyg 212V _
Ugus = 0,5V at 10 V <Ug g <12 V

45V -

Low level voltage

Time
IEC

Figure 6 — Maximum signal rise and fall time measurements



This is a clarification of the test condition.
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Apart from transient instances, ©f discharging the capacitance of the bus and of
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0% Low level voltage

Time
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Figure 7 — Minimum signal rise and fall time measurements

E It follows that any control gear/ or control device causing a change of logic(level on the bus by mean

e 11 are met.
Bus power supply

General

us power supply can be a stand-alone bus power supply unit or it can be integrated v
bus unit into one physical device.

voltages and currents refer to the *interface of the bus power supply unit, whet
grated or not.

Ctrically passive components connected to the bus, a bus power supply shall, for
ages in the range of 0 \L10/22,5 V, never draw a current of more than 1 mA from the b
n if its own external power supply has failed. This requirement is inapplicable to po
plies with a maximum current rating of 250 mA.

Marking of(the bus power supply terminals

nddition tethe marking requirements defined in 5.2, the bus power supply terminals s
marked with "+" and "-" to indicate the polarity. If colour coding is used, the colo
resenting the "+" and "-" shall be given on the bus power supply.

5 of
5 of

vith

her

hny
DUS

ver

nall
urs

6.3

—Capacitors-between-the-interface-and-earth

If capacitors are connected from the interface circuit to any other part of the device, such as
earth, these shall be connected from the negative side of the interface signal. Such capacitors
shall fulfil the insulation requirements given in 4.9.

NOTE The capacitance seen on the bus is affected by the capacitance to earth where a capacitor connected
between the negative side of the interface and earth on one bus unit is used with another bus unit containing a
capacitor connected between the positive side of the interface and earth.

6.4

Voltage rating

The bus power supply shall withstand the voltages shown in Table 7. The bus power supply

out

put voltage shall be as shown in Table 12.
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Table 12 — Bus power supply output voltage

Minimum Typical Maximum Condition

Output voltage 12,0V 16,0 V 20,5V Full supply voltage range, full load
range, full temperature range, idle state

6.5 Current rating

6.5.1 General current rating

Thi current that the bus power supply is capable of providing to the bus shall be as shoer in
Talble 13.

Both the maximum supply current and the guaranteed supply current shall bgef stated in fthe
litefature. It is also recommended that these should be shown on the label.cThe guarant¢ed
supgply current shall be an absolute minimum and the maximum supply current shall be|an
abgolute maximum.

NOTE 1 Owing to internal power consumption the guaranteed supply current can) be less than the maximum
supply current when the bus power supply unit is integrated into a bus unit.

NOTE 2 Typically the maximum supply current is maximum at the minimum allowed temperature for the |bus
power supply, while the guaranteed supply current is minimum at the_maximum allowed temperature of the |bus
power supply.

NOTE 3 The bus power supply current and the transmitter sink{current influence signal timing due to the wiring
capfcitance.

Table 13 — Bus power supply current rating

Minimum Typical Maximum Condition
Maximum supply Guaranteed 250 mA Full voltage range, full
Current supply current temperature range
Suaranteed supply 8.0 Maximum U=12,0V, full temperature
L a ,0 mA
Current supply current | range
See also 4.6.7.

6.5.2 Single bus'power supply current rating

A Hus power supply that is designed to be the only one in the system shall be marked with a
makimum supply current of 250 mA. Such a power supply should be able to withstand any
rin£<ing on the'bus; no test is provided.

NOTE/ The guaranteed supply current can be substantially lower than the maximum supply current.

6.5.3 Integrated bus power supply current rating

If a power supply is integrated into a bus unit and this bus power supply is the only allowed
bus power supply in the system, the minimum transmitter sink current of this bus unit may be
reduced to the maximum supply current of the bus power supply.

6.5.4 Dynamic behaviour of the bus power supply

The bus power supply behaviour in case of transitions from open to short circuit shall be as
shown in Table 14 and Figure 8.

The bus power supply behaviour in case of transitions from short to open circuit shall be as
shown in Table 14 and Figure 9.
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Table 14 — Bus power supply dynamic behaviour

Minimum Typical Maximum Condition

Voltage undershoot amplitude 0,5V

Voltage undershoot time 100 ps
Transition from short to open circuit

Voltage overshoot amplitude 20V

Voltage overshoot time 100 ps

Voltage rise time 10 ps Measured from 0 V to 12 V

Cyrrentovershoot-amptitude 200

Clirrent overshoot time 10 ps 2_,5 V_/ps transition from open to shor
circuit

Charge overshoot 1 yAs

If there is more than one overshoot/undershoot, the highest amplitude shall be taken|as

ovdrshoot/undershoot amplitude. The sum of all overshoot/undershoot timés shall be used| as
ovdrshoot/undershoot time.

- Current
S A overshoot
5 time
O
Current overshoot
amplitude
250mA—|--————————}-———— = ( —————————
Time

IEC

Figure 8 — Bus power supply current behaviour
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Voltage
overshoot
time

S

Voltage

225V —|-————-A-——— - ————————
Voltage overshoot
amplitude

L e

120V~~~ \"— 7 ————_Voltage undershoot
amplitude
MS5V—-|f--——-4—-——-———————— F-— A
-
Voltage
undershoot
time
Time

IEC
Figure 9 — Bus power supply voltage behaviour

6.6/ Bus power supply timing requirements
6.6/1 Short power supply interruptions

The requirements of 4.11.1 and 4.11.2 apply with the"following addition:
Thé¢ bus power supply shall not interrupt the bus power fordess-than 450 ms or longer.

This requirement means that short power supply interruptions do not cause system failyre.
However any interruption of the bus:power longer than 40 ms-may can have an effect on bus
powered devices. Therefore it is.recommended that the bus power interruption should |not
exdeed 40 ms.

6.6[.2 Short circuit behayiour

On|detection of a shorfcircuit which exists for longer than the minimum shutdown delay time
given in Table 15,the bus power supply may shut down for a period up to the maximum
resléart period given/in Table 15. On each restart the power supply shall turn on the output|for
at least the minimum retry time given in Table 15.

NOTE A system failure condition cannot be caused solely by the behaviour of a power supply conforming to these
reqirements.

Table 15 — Short circuit timing behaviour

Minimum Typical Maximum
Shutdown delay time 600 ms
Retry time 150 ms 2@
Restart period 15s
a8 A minimum retry time of 600 ms is recommended.
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In a system, there-shall-be should not be more than one power supply with the shutdown
mechanism. This is to prevent the possibility of two or more power supplies entering
shutdown, followed by them retrying at different times, with neither able to return to normal
operation due to insufficient supply current to restore a loaded bus, and so remaining in the
shutdown state 16.

If a bus power supply uses the shutdown mechanism, this shall be stated in the literature. It is
also recommended that the information about this shutdown mechanism be shown on the
label.
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7.2

7.2,

The start bit as well as.the data bits shall be bi-phase encoded. A logical 1 shall contai
ng edge inside theyencoded bit; a logical 0 shall contain a falling edge inside the encoded

risi
bit,

power supplies without the shutdown mechanism shall be short circuit proof, such fhat

r removal of the short circuit, the bus voltage shall recover with the voltage rise timegi
[able 14.

Transmission protocol structure

General

S Clause 7 descrlbes the encoding of forward frames and of backward frames-shal-be]

Figure 10 shows an example of a frame. The m
nificant bit shall always be transmltted first, immediately after the start bit. The lIg
nificant bit shall always be transmitted last, immediately before the stop condition. The
hbering shall always be zero-based. Thus the most signifieant bit of an »-bit frame shall

. TUUNEY

Start
bit

|B|tn 1| [ Bit 1 | Bit 0 |Stop condition|
IEC

Figure 10 — Frame example

Bit encoding

1 Start bit and data bit encoding

as shown in Figure 11.

A \

Logical 1 Logical 0
IEC

en

ost
ast
bit
be

N a

As

7.2

Figure 11 — Bi-phase encoded bits
tart bit shall be encoded as logical 1.

2 Stop condition encoding

The stop condition shall be encoded as idle state. The stop condition shall start at the last
rising edge.

NOTE If the last bit of the frame is logical 1, the stop condition begins inside this bit. If the last bit of the fram
logical 0, the stop condition begins at the end of this bit.

e is


This is a clarification of the shutdown mechanism.
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7.3 Frame description

A frame shall consist of:

1 start bit;
n data bits;

1 stop condition.

NOTE 1 The number of data bits » depends on the type of frame.

NOFH=—2 A, H1N datalita i Had bt f
=z

7.

7.

A1

NOT
7.4.2 24-bit forward frame

A 24-bit forward frame shall contain n = 24 data bits.

NO

IEC
7.4.3 32-bit forward frame 17

A J2-bit forward frame shall contain n = 32 dataits.

NO

IEC
7.44 Reserved forward frame

Frgmes with n = 20-er#=-32 data.bits are reserved forward frames. They shall not be used|

7.4.5 Backward frame

A backward frame shall\contain » = 8 data bits.

Ba

7.

There are two kinds of proprietary forward frames.

e e-wir - tata o S+ S—t et afr—-otriraints

Frame types
1 16-bit forward frame

6-bit forward frame shall contain » = 16 data bits.

[E This type of forward frame can be used to communicate with control gear conformant to IEC 62386-102

[E This type of forward frame can be used by and to communicdte with control devices conformanft to
62386-103.

[E This type of forward frame is used for firmwaré’transfers to control gear and control devices conformart to
62386-105.

ckward frames_shall be used only as answers to forward frames.

6 Proprietary forward frames

Proprietary forward frames which differ from the-ferward frames defined or reserved in this
document in the number of data bits. Such proprietary forward frames shall trigger a frame
size violation in bus units which are not designed to interpret them.

Proprietary forward frames which differ from the-ferward frames defined or reserved in this
document in the start bit, data bit or stop condition encoding. Such proprietary forward
frames shall trigger a bit timing violation in bus units which are not designed to interpret
them.

A transmitter sending proprietary forward frames shall comply with the frame sequence timing
requirements given in Table 17.



32-bit frames are no longer reserved as they are used in IEC 62386-105 (firmware transfer).
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A multi-master transmitter sending proprietary forward frames shall comply with the frame
sequence timing requirements given in Table 22 and shall use by default priority 5 only, until
configured otherwise.

NOTE Proprietary forward frames can trigger backward frames.

A receiver designed for proprietary frames with » =8 to n =15 bits can distinguish such
frames from overlapping backward frames by a variety of methods. Nevertheless it is
recommended that such designs be avoided.

8 [ Timing
8.1 Single-master 18 transmitter timing

8.11 Single-master transmitter bit timing

The transmitter bit timing shall conform to the limits shown in Table 16. Figure 12 illustrates a
poftion of a typical frame.

NOTE 1 This timing definition is used for control gear and single-master contfoél-devices. Multi-master control
dev|ces are subject to tighter timing constraints. See 8.3.1.

NOTE 2 See Clause A.4 for further details on the change in timing definitions with the change from the first
editlon to the second edition of this standard.

Regardless of the low level voltage and the high level ‘voltage, the timing is measured gt a
level of 8,0 V.

:‘é,ﬂ
= Biti+1 Biti Biti -1 Biti -2
S| =—/
f Half bit Double half bit
8,0V-+4-- --
Half bit Double half bit J
Time
~fow | HIGH | = DOUBLELOW |  ’DOUBLE HIGH
IEC
Figure 12 — Bit timing example
Table 16 — Transmitter bit timing
Minimum Typical Maximum
Half bit time 7,,,54s f ow 366,7 us 416,7 ps 466,7 ys
Double half bit time 'DOUBLE,LOW’ 'DOUBLE HIGH 733,3 us 833,3 us 933,3 us
Stop condition time Tgop 2 450 s

8.1.2 Single-master transmitter frame sequence timing

Figure 13 shows the settling time between two consecutive frames.


Renamed as the term “single-master transmitter” is used in several locations in this document.
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Settling time
(L
)
Stop condition | S:;” [Bit n=1|Bit n=2]Bit -3 [Bit n-4|

IEC

Figure 13 — Settling time illustration

riod

FOI thc Octt:;lly t;IIIU thc VG:UCD H;VCII ;II Tab:c 17 eha” Gpp:y
NOTE When designing a bus powered bus unit, the minimum transmitter settling time can be regarded-as.a pe|
duripng which power can reliably be drawn from the bus.
Table 17 — Transmitter settling time values
Minimum Typical Maximum
Settling time between a forward frame 55 ms 10 5 ms
and a backward frame? ’ ’
Settling time between any other frame 135 ms ® 750 ms ©
and a forward frame ’ ’
a8 A transmitter shall start the transmission of its backward’ frame (if any) within
the time slot defined in this Table 17, regardless/of whether any other
transmitter has already started to transmit a backward frame of its own. The
settling time apparent on the bus will naturally depend upon the timing of the
first backward frame transmitted; the notiopal<settling time for later backward
frames can be regarded as a delay time.
b Also applicable after overlapping backward frames causing a receiver bit timing
violation or a receiver frame size violation.
¢ Only applicable for send-twice fopwatd frames, see 9.4.
8.2 Receiver timing
8.2/1 Receiver bit timing
A receiver shall receive orireject frames according to the bit timing requirements as follows
It i3 recommended that short pulses and spikes-sheuld-be are ignored.
Foq logical bits.starting with an edge, the timing given in Table 18 shall apply to the durafion

fron this stafting edge, to the next edge. This period can be the first half bit of a start bit, ¢

sto
sar

b condition, or the first half bit of another logical bit where the previous logical bit is of
ne valte.

ra
the

Th

tirmmg i Tabte—t9shat—appty fromtheedgeinside—afogicat bit, totheextedge—T

period can be a half bit, a double half bit or a stop condition.

Fig

ure 14 shows which table is applicable at which time period in an example.

his

After the minimum stop condition given in Table 18 and Table 19, a frame is regarded as
having been received.

NOTE 1 For the significance of-this regarding the frame as received, see 9.1.1.

NOTE 2 Receiving a valid backward frame does not necessarily imply that it was sent by a single transmitter as
backward frames can overlap synchronously, or nearly so.
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Minimum Typical Maximum Description
< 333,3 ps Grey area
333,3 s 416,7 ps 500 ps Half bit
> 500 s < 750 ps Grey area
750 ps 1400 ys @ Bit timing
b violation
45 ms
4. 400 1. a 2400 1. a oy v £
LA A i T Lk reyared
2400 us @ Stop condition
@ Only applicable for idle state.
b Only applicable for active state. Active state longer than 45 ms shall
be interpreted as bus power down.

Table 19 — Receiver timing starting at an edge inside of.a logical bit

Minimum Typical Maximum Description
< 333,3 us Grey area
333,3 us 416,7 ps 500 ps Half bit
> 500 us < 666,7-ds Grey area®
666,7 us 833,3 us 1.000 ps 2 half bits
> 1000 ps < 17200 ps Grey area
1200 ps 1400 ys @ Bit timing
b violation
45 ms
>1400 pus @ <2400 pus? Grey area
2400 ys @ Stop condition
@ Only applicable for idle state.
b Only applicable for active state. Active state longer than 45 ms shall
be interpreted‘as bus power down.
¢ If an edge occurs after a time within the grey area, the receiver can
conclude that it is a timing violation. This can be caused for example,
by.overlapping backward frames.

Table 18 —" ‘ —
Table 19 >
1 1 1 0 0 0 0
Logical bits Sttfi"t” Bit n—1 |Bit #-2|Bit n—3 [Bit n-4 Bit1 | Bit0 | Stop condition

IEC

Figure 14 — Receiver timing decision example

8.2.2 Receiver bit timing violation

If a receiver detects a bit timing violation it shall reject the frame, except in case of a
backward frame. See 8.2.5.

After the detection of a bit timing violation, the receiver shall be ready for decoding the next
frame immediately after detection of a stop condition.
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NOTE A receiver bit timing violation could be the result of more than one transmitter being active, e. g. in case of
overlapping backward frames.

8.2.3 Receiver frame size violation

If a receiver detects a frame with a number of data bits not supported by that receiver, this
shall trigger a frame size violation and shall be ignored, except in case of a backward frame,
see 8.2.5.

After a frame size violation the receiver shall be ready to decode the next frame immediately
after the detection of a stop condition.

NOTE A receiver frame size violation could be the result of more than one transmitter being active, or_the reruIt
of a|proprietary forward frame, see 7.4.6.

8.214 Receiver frame sequence timing

Degoding of a new frame shall only start after detection of a stop condition.

NOTE This requirement ensures that for example, a 24-bit forward frame is not interpreted as a 16-bit forward
frampe when the receiver starts up during the transmission of the 24-bit forward frame)

A receiver shall accept frame sequences with the settling times given in Table 20.

Table 20 — Receiver settling timevalues

Minimum Typical Maximum Description
>1,4 ms?@ <24 ms Grey area®
Frame shall be interpreted as
Settling time between 2,4 ms 12,4 ms backward frame.
forward frame and
backward frame >12,4 ms <13,4ms | Grey area®
Frame shall not be interpreted
13,4 ms as backward frame.
b
Settling time between >1,4ms* <24 ms | Grey area
;orward ;rame and e s Frame shall be interpreted as
orward frame : forward frame.
> 1,4 ms @ <2,4ms | Greyarea®
Settling time between 2.4 ms 94 ms Frames _shaII be interpreted as
first and second forward send-twice forward frames.
;::waergffrs:r:‘;'sté”'ce > 94 ms <105ms | Grey area®®
105 ms Frames shall be interpreted as
two separate forward frames.
Settling time between > 1,4 ms? <24ms | Greyarea®
backward frame and 24ms Frame shall be interpreted as
forward frame : forward frame.

a8 Because of the definition of the stop condition this is the minimum time to distinguish frames.

b Frames within this area can be interpreted in multiple ways.
¢ See9.4.

Frames within this area can be interpreted as send-twice forward frames or as two separate
forward frames.

8.2.5 Reception of backward frames

The reception of a backward frame shall start with the first active state after the forward frame
which triggered the backward frame if this first active state is detected within a maximum of
13,4 ms settling time.
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If this frame triggers a frame size violation or bit timing violation, it shall be interpreted as a
backward frame. It is possible that such a frame-might will contain information that is worth
processing in certain cases. See also 7.4.5 and 9.6.2.

8.3  Multi-master transmitter timing
8.3.1 Multi-master transmitter bit timing

The multi-master transmitter bit timing shall be according to the values given in Table 21.

Figl.uc 1

o1l n n . £ & H £
< 1UStdi©os d puUrtvulimr Ul a typiidl dalric.

Regardless of the low level voltage and the high level voltage, the timing is measured gt a
level of 8,0 V.

Table 21 — Multi-master transmitter bit timing

Minimum Typical Maximum
Half bit time ich fLow 400,0 ps 41607 s 433,3 ps
Double half bit time !DOUBLE,LOW’ 'DOUBLE.HIGH 800,0 ps 83373 us 866,7 us
Stop condition time Tgygp 2 450 ps

A multi-master transmitter shall follow the rules of collision avoidance (see 9.2.2), colligion
defection (see 9.2.3), and collision recovery (see 9.2.4).

8.3]2 Multi-master transmitter frame sequéence timing

In prder to minimize the probability of collisions, different frame priorities shall be realized
usipg different settling times.

NOTE 1 The usage of the forward frame priorities is described in IEC 62386-103.

Figure 13 shows the settling time between two consecutive frames.

Fof the settling time of.frames with different priorities, the values given in Table 22 shall
apply.

NOTE 2 When designing a bus powered bus unit, the minimum transmitter settling time can be regarded gs a
peripd during whieh_ power can reliably be drawn from the bus.
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Table 22 — Multi-master transmitter settling time values

Settling time between Minimum Typical Maximum
Forward frame and backward frame? 5,6 ms 10,5 ms
Any frame and forward frame (priority 1)? 13,5 ms ¢ 14,7 ms @
Any frame and forward frame (priority 2)® 14,9 ms ¢ 16,1 ms ¢
Any frame and forward frame (priority 3)® 16,3 ms ¢ 17,7 ms @
Any frame and forward frame (priority 4)° 17,9 ms ¢ 19,3 ms ¢
N £ a4 f A £ FR R TR~V o) 40 & c a4 4
Ary-frame—and-forward-frame—{priority—5) +9-5-m=s 244-ms

9

9.1
9.1

a

This is a delay time where the backward frame can start regardless of transitions in
between.

Also applicable after overlapping backward frames causing a receiver bit timing violation or
a receiver frame size violation.

It is strongly recommended that a multi-master transmitter starts its transmission at a
random point of time within the minimum and maximum settling time corresponding to the
intended priority, as this helps in avoiding collisions. Clock tolerances. need to be
considered.

When a multi-master transmitter intends to send a frame with a certain priority but the
maximum settling time for this priority has already passed, the Aransmitter can start its
transmission immediately considering collision avoidance.

Method of operation

Dealing with frames and commands

L1 General

Th¢ flow from the moment a number of bitsrare received on the bus interface until a command

is g
9.1
pro

xecuted is illustrated in Figure 15. The conditions to enter the next state are described
.2, 9.1.3, 9.1.4 and 9.1.5. This Subclause 9.1 does not necessarily apply when us
prietary forward frames.

in
ing
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Dealing with frames and commands

Bits received w

. > Stop condition rece|ved

and Bit timing correct’?

.’l'!
/ No
."'

Frame rejected Frame received

Ko o fron Iw\’)

.l NO 0
B
Frame ignored I Frame accepted w

J Known data content? J

o VAN

/ No Yes

Command ignored | (Command acceptedw

k Resources available? )

A/o Yes

(Command diScarded w (Command executed W

! O JC ) |

AN Y

IEC
Figure 15 < :Dealing with frames and commands

9.1]2 Frame received or rejected

Any frame consisting.\of valid bits and a stop condition shall be considered receivied,
othlerwise it shall be considered rejected.

9.113 Frame accepted or ignored

Any received frame that uses the correct frame type and correct number of data bits fdr a
pafticulanreceiver shall be considered accepted, otherwise it shall be considered ignored.

9.1.4 Command accepted or ignored

Any accepted frame shall be analysed for content. If the content forms a command, this
command shall be accepted, otherwise it shall be considered as an ignored command.

NOTE Further details on commands are given in IEC 62386-102, IEC 62386-103, the IEC 62386-2xx series and
the IEC 62386-3xx series.

9.1.5 Command executed or discarded

Any accepted command shall be executed in the settling time between the frame in which it
was received and the next possible frame on the bus, except when explicitly stated otherwise
in the description of the command. Execution of the command could depend on resources to
handle the command.
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Accepted commands that are not executed are considered discarded.

NOTE 1 The next frame on the bus could be a new command or the answer to the received command.

NOTE 2 This timing requirement refers to the change of and the reaction to internal signals of a bus unit. The
delay time between external signals and internal signals of a bus unit is not within the scope of this document, but
could be a performance issue of a system.

The refresh rate of internal variables (for example a status) should be such that a correct new
value can be observed immediately following a command that changes this value (for example
a configuration command), except when explicitly stated otherwise in the description of the
Corpfreand-

The execution of a command-may can involve the triggering of a process which itself takes
longer than the settling time between frames.

NOTE 3 An example for such a process is a running fade.
9.2 Collision avoidance, collision detection and collision recovery.

9.2/.1 General

Collision avoidance (9.2.2), collision detection (9.2.3), and collision recovery (9.2.4) apply to
mufti-master transmitters only. They do not apply to backward transmissions.

A multi-master transmitter shall always attempt to avoidicollisions before sending a forwprd
frame.

As| collisions cannot be avoided in all situations, a collision detection mechanism| is
negessary. A transmitter detecting a collision' shall always cancel its own transmission
immediately.

If, after collision detection, the resultingi'signal on the bus violates the timing requirements of
9.2[3, a collision recovery mechanismyshall be applied.

9.2/2 Collision avoidance
Collision avoidance shall{be achieved by checking the settling time before transmitting a

foryard frame. This implies that a multi-master transmitter shall not start a transmission when
thelbus is not in idle-state.

NOTE The settlingitime depends on the frame priority used.
9.2|3 Collision detection

Collision detection shall be applied during the transmission of any forward frame.

When the resulting signal on the bus shown in Table 24 is not identical to the signal the multi-
master transmitter intended to transmit, the multi-master transmitter shall immediately stop its
transmission.

When the transmitter that stopped its transmission can guarantee that the timing of the signal
created before stopping the transmission does not meet one of the destroy areas given in
Table 23 and Table 24, it shall return to collision avoidance as described in 9.2.2. The
transmitter-might may restart its transmission if it is still required. See also Clause A.3.

Otherwise the transmitter that stopped its transmission shall check the timing of the signal on
the bus:
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e When the timing of the resulting signal does not meet one of the destroy areas given in
Table 23 and Table 24, the transmitter shall return to collision avoidance as described in
9.2.2. The transmitter-might may restart its transmission if it is still required.

NOTE 1 In this case the resulting frame on the bus is still a valid forward frame and can be received by any bus
unit on the bus.

e When the timing of the resulting signal on the bus meets one of the destroy areas given in
Table 23 and Table 24, the transmitter shall follow the collision recovery method described
in 9.2.4. After collision recovery the transmitter-might may restart its transmission.

NOTE 2 In this case there would be a risk that one or more devices connected to the bus could interpret the
frame as containing relevant data, whilst others could reject it. This risk is averted by destroying the frame [and
theneby ensuring that all receivers will regard it as invalid.

Table 23 — Checking a logical bit, starting at an edge at the beginning of the bit

Minimum Typical Maximum Description
<100 s Grey area®
100 us 356,7 us Destroy area?
> 356,7 us <400,0 ps Grey area
400,0 ps 433,3 ps Vdlid-half bit
> 433,3 us < 476,7 ps Grey area
476,7 us Destroy area®®

a8 Signals within the destroy area shall leady*to collision recovery
described in 9.2.4.

Only applicable for active state.

¢ Pulses in this grey area may be\ignored and not considered in
decisions on timing as they-matan result from noise.

Table 24 — Checking a logical bit, starting at an edge inside the bit

Minimum Typical Maximum Description
<100 s Grey area®
100 us 356,7 us Destroy area?®
> 356,7°us <400,0 ps Grey area
400,0 ps 433,3 ps Valid half bit
> 433,3 us < 476,7 us Grey area
476,7 us 723,3 us Destroy area?
>723,3 us < 800,0 ps Grey area
800,0 ps 833,3 us 866,7 us 2 valid half bits
> 866,7 us <9433 us Grey area
943,3 us Destroy area?®
@ GSignals within the destroy area shall lead to collision recovery
described in 9.2.4.
b Only applicable for active state.
¢ Pulses in this grey area may be ignored and not considered in
decisions on timing as they-may can result from noise.

The signal delay times of the transmitter and the receiver necessary for the check need to be
taken into account when at multi-master transmitters. See Clause A.3.

Figure 16 shows which table is applicable at which time period in an example.
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Table 23 —" ‘ s
Table 24 j ‘V\l\—rl
1 1 1 0 0 0 0
Logical bits S:;” Bit 1 |Bit n—2|Bit #~3 |Bit n—4 Bit1 | Bit0 | Stop condition
IEC

Figure 16 — Collision detection timing decision example
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Figure 17 shows*an example of the collision recovery mechanism:

Mufti-master transmitter 1 detects a collision at point A of the frame it is intending to trans

ang

9.j4 Collision recovery

en starting the collision recovery the multi-master transmitter shall force the bus-te“ac
fe for the break time rgrepak given in Table 25 within 450 ys at the latest.

[E 1 This results in all bus units detecting a bit timing violation. All multi-master transmitters will enter
sion recovery process.

br the break time the multi-master transmitter shall check the bus. [f‘the bus is in act

erwise the multi-master transmitter shall return to collision avoidance as described in 9.
D, but it shall restart its original transmission with a reduced settling time ‘recover-

'E 2 By this method the last transmitter releasing the bus will be\the first restarting to transmit its for
e.

Table 25 — Collision recovery timing

Minimum Typical Maximum
Break time fgrpax 1,2.ms 1,4 ms
. a
Recovery time fzecover 4,0'ms 4,6 ms

a8 |t is strongly recommgnded that a multi-master transmitter start its
transmission at a ranhdom point of time in the interval between the
minimum and maximum recovery time, as this helps in avoiding
collisions.

possible that when using proprietary frames this break time-may is not-be long enough
rantee detection.«Care should be taken that the proprietary frame is still valid, o
prietary solution(should be in place for these frames.

immediately forces the bus to active state for the break time fgrpak. Multi-mas

e, the multi-master transmitter shall return to collision avoidance-as described in 9.2.2.

ve
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—
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psmitter 2 now detects the collision at point B of the frame it is intending to transmit. It 4

Iso

forces the bus to active state for the break time 7grgak-

At the end of the break time rgrpak Of multi-master transmitter 1 the bus is still in active state
(point C). Therefore multi-master transmitter 1 enters collision avoidance with the normal
settling time depending on the priority of the forward frame to be transmitted. The settling time
of multi-master transmitter 1 begins when the bus returns to idle state.

At the end of the break time of multi-master transmitter 2 the bus returns to idle state
(point D). Therefore multi-master transmitter 2 enters collision avoidance with the reduced
settling time frRecover- AS a consequence transmitter 2 will restart its transmission whilst
transmitter 1 is still waiting for the end of its settling time.
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NOTE The traces of multi-master transmitter 1 and multi-master transmitter 2 are shewn only for explanation jand
canpot be measured in a real system, where only the signal labelled "Bus" occurs.

Figure 17 — Collision recovery exampje

9.3] Transactions

This Subclause 9.3 shall apply for multi-master transmiitters only.

The purpose of transactions is to ensure that assequence of commands sent by one confrol
deyice cannot be interrupted by another control device.

first frame of the transaction shall be'sent with priority 2, 3, 4 or 5. All remaining forward
es of the transaction shall be sent with priority 1. The priority of the first frame of a
saction shall depend on the primary purpose of the transaction. See IEC 62386-103|for
ils on priorities.

E By definition a transactionecan consist of a single forward frame.

ept during commissioning, a single transaction should not exceed a total duration| of
ms so that more than one control device can get access to the bus in a reasonable time.
total duration of_successively transmitted transactions from a single control device shquld
notl exceed 400,ms/without at least one multi-master transmitter settling time exceeding fthe

an € 9 9
before being executed. Control devices shall use send-twice forward frames for transmission
of such commands.

A transmitter shall transmit two identical forward frames which make up a send-twice forward
frame:

e with a settling time as shown in Table 17; see footnote ¢ in the table, and

o without any other forward frame in-between.

A multi-master transmitter shall transmit two identical forward frames which make up a send-
twice forward frame as a transaction.
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A receiver shall accept two consecutive forward frames as a send-twice forward frame, if all of
the following conditions hold:

the settling time between the two identical forward frames is less than or equal to the
maximum receiver settling time given in Table 20;

no active state occurs in between the two forward frames;

the two forward frames are identical.

If any one of the above conditions is not met, the receiver shall interpret all frames as
separate forward frames. Consequently the last forward frame received in this context may be

intd

9.5

Soime of the commands defined in IEC 62386-102, IEC 62386-103, the IEC 62386-2xx ser
the IEC 62386-3xx series, trigger and extend appropriate functions' when repea

ang
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Command iteration

rpreted as the first forward frame of a new pair of send-twice forward frames.

addition to the requirements given in 8.1 and 8.3, a transmitter shall transmit
hmands of a command iteration following the requirements given’in Table 26.

[E There could be other frames sent in-between the frames of a command iteration.

Table 26 — Transmitter command iteration timing

Minimum

Typical

Maximum

Description

iteration interval

Transmitter command

175 ms

Measured between the last rising
edge of one frame and the last rising
edge of the next following frame of a
command iteration.

eceiver shall trigger the appropriate function when the frame of the first command
nmand iteration is accepted.

cceiver shall extend the-appropriate function after each acceptance of the command if
frame is received before the maximum receiver command iteration timeout given in Table
n if other frames are.received within the command iteration.

Table 27 — Receiver command iteration timing

es,
ed

the

of

the
27,

9.6
9.6

Minimum Typical Maximum Description
Reeeiver command 12,6 ms 180 ms Accept as command of a command
iteration timeout? iteration.
> 180 ms <220 ms | Grey area
Reject as command of a command
220 ms . ;
iteration.

a8 Measured between the point of time one frame of the command iteration was received and the
next following frame was received; see 8.2.1.

Usage of a shared interface

| General

This Subclause 9.6 applies only to-preducts bus units where more than one logical unit or
instance share the same physical interface.
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9.6.2 Backward frames

The transmitter shall transmit a valid backward frame if the content of the backward frame of
all logical units is identical. The answer NO to a query shall not be considered a backward

frame with content.

If the content is not identical, the transmitter shall transmit a corrupted backward frame t
contains an active state of at least 1 300 ys and maximum 2 000 us.

NOTE This is to simulate overlapping backward frames.

hat

9.6,.3 Forward frames

The¢ transmitter shall transmit the forward frames generated within the bus unit sequenci
corjsidering the priorities.

NOTE This is to ensure that a bus unit does not cause internally generated collisions.
9.7] Use of multiple bus power supplies

The¢ sum of the maximum supply current of all bus power supply units connected to the
shgll not exceed 250 mA.

Bu$ power supplies shall not be connected to the bus with reversed polarity, however
power supplies shall be protected for such cases, which ‘includes the capability to handle
power dissipation caused by reverse polarity.

volthge—can—be—22,56-\ worst-case—AZener-diode—coultbe—used- In determining the power dissipation, fg
wiripg can result in a worst-case voltage of —-22,5V doerto reverse polarity. A Zener-diode could be used
revdrse polarity protection.

NOTE 2 Whenever multiple power supplies are\used, there is a possibility that the system-might will not h
enopgh power to continue normal operation whenyone of the power supplies fails.

NOTE 3 See also Clause A.5.
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10 Declaration of variables

There are no variables for control gear or control devices defined in this document.



This clause is removed because its content is already stated in Subclause 9.1.5.
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11 Definition of commands

There are no commands for control gear or control devices defined in this document.

12 Test procedures

Veoid
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Annex A
(informative)

Background information for systems

A.1  Wiring information

The sum of the resistive voltage drop is one of the factors limiting the system size. The

det

an G QA e (] Q ade _aron A ala al=lae =aisNiE oo dpocc o oollial a 0 L apononac An

rmined from the bus supply current Iz and the total resistance Ry of the wiring:

AUZRT X[B

The total resistance Ry of the wiring depends on the specific resistance prof-the wires used,

the|

NOT
the

NO7

Fol
cur
be

cross-section 4 of the wires and the wiring length L:

L
Rr=2xpx—
T P y

[E 1 For the total resistance the length-haste-be is doubled, since two wires are necessary for the bus, hg
factor two in the formula.

[E 2 The specific resistance is temperature dependent.

the maximum allowed voltage drop of AU =2,0 V and the maximum allowed bus sup
rent of Iz = 250 mA the following relation between cross-section 4 and wiring length L
derived from the above formulae:

L:4Qx£

I %

L=4><i
p

Table A.1 shows _the maximum cable length L between any two bus units or bus po

suf

plies for different wiring cross-sections 4 and wiring materials at different temperatures.
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Table A.1 — Maximum cable length

y Maximum cable length L
Material m? m
25°C 50 °C 75 °C
0,14 31 28 26
0,50 112 102 93
0,75 168 153 140
Copper 1,00 224 204 187
1,50 3002 3002 281
2,00 3002 3002 3002
2,50 3002 3002 3002
0,14 19 17 16
0,50 68 62 57
0,75 102 93 86
Aluminium 1,00 136 125 +5
1,50 205 187 172
2,00 273 250 230
2,50 3002 300% 288
2 Cable lengths of more than 300 m are not reéommended.

A.2 System architectures

A.2.1 General
A

=

A.3.2 Single-master architecture
A lighting control system in a*single-master architecture-may can consist of:

e |a bus power supply,
e |a single-master application controller,

¢ |at least onescontrol gear.

Figure A.d4\.shows an example where the single-master application controller shares
physical interface with the bus power supply.

dhitectures mentioned in this Annex<A are examples. Other architectures are also possible.

the

Thesmyte-mmaster appticatiom controtter—ray cam be equipped with:

e buttons and sensors,
e terminals for connection to buttons and sensors, or

e communication interfaces to other bus systems.
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Bus power Bus power
supply supply

Input device

Application Application
controller controller
\ 2

Bus ] ] ©
Control gear Control Control
gear 1 gear 2

Figure A.1 — Single-master architecture example

IEC

In puch a system architecture the single-master application—controller uses 16-bit forwpard
frames to transmit commands to the control gear.
NOTE Control gear commands are defined in IEC 62386-102 and‘the IEC 62386-2xx series.

A.4.3 Multi-master architecture with one application controller

A lighting control system in a multi-master architecture with one application controller-may ¢an
corsist of:

e |a bus power supply,
¢ |a multi-master application controller,
o |at least one input device, and

¢ |at least one control gear:

Figure A.2 shows an example of a system with one multi-master application controller and fwo
input devices.
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Bus power Bus power
supply supply
. Input Input
Input device device 1 device 2
Application Application
controller controller
Bus o & &

Control gear Control Control
gear 1 gear 2

Figure A.2 — Multi-master architecture example with one@pplication controller

IEC

In such a system architecture the multi-master applicatign-Controller uses 16-bit forwprd
frames to transmit commands to the control gear.-ltmaydse 24-bit forward frames are uged
to ronfigure and control the input devices. The input devices use 24-bit forward frameq to
transmit information to the application controller.

NOTE Control gear commands are defined in IEC 62386-102 and the IEC 62386-2xx series. Commands| for
confmunication between multi-master application controllers and input devices are defined in IEC 62386-103 jand
the JEC 62386-3xx series.

A.4.4 Multi-master architecture with more than one application controller

A lighting control system in a multi-master architecture with more than one applicafion
controller-may can consist of:

o |a bus power supply,
o |at least two multi-master’application controllers, and

o |at least one control-gear.

Figure A.3 shows 'an example of a system with two application controllers.
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A.4.5 Multi-master architecture\with integrated input device

Al

car consist of:

Figure A¥%-shows an example of a system with an integrated input device.
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Bus power Bus power
supply supply
Input device
Application Application Application
controller controller 1 controller 2
Bus ! 4 4

Control Control

Control gear gear 1 gear 2

IEC
Figure A.3 — Multi-master architecture example with two_application controllers

such a system architecture the two multi-master application” controllers use 16-bit forw
mes to transmit commands to the control gear. Since more than one multi-mag
plication controller has control over the system, (b is clear that these multi-mag
plication controllers—shalt should be able to coopgrate in order to ensure some leve

E 1 Control gear commands are defined in IEC 62386~102 and the IEC 62386-2xx series.

[E 2 The two multi-master application contrellers can communicate with each other using 24-bit fory

ghting control system with.a multi-master architecture with an integrated input device-A

a bus power supply,
at least one multi-master application controller,
at least one input device integrated into a multi-master application controller, and

at least ofje-control gear.
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There are two possible modes of operation.
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Bus <> <> O

Control gear Control Control
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IEC

Figure A.4 — Multi-master architecture example with integrated input device

Multi-master application controller 1 is the only control device which transmits 16

the input device. The multi-master application gonfroller 2 is disabled in this case.

Both multi-master application controllers transmit 16-bit forward frames to the control g
and both multi-master application controllers receive and process 24-bit forward fran
from the input device. Since more than-one multi-master application controller has con
over the system, it is clear that these two multi-master application controllers-shaH sho
be able to cooperate in order to ensure some level of system integrity. The multi-mag
application controller 2 and the input device can act as one or as two logical units on
bus.

E 1 Control gear commands ar€,defined in IEC 62386-102 and the IEC 62386-2xx series.

[E 2 The two multi-master“~application controllers can communicate with each other using 24-bit fory
es.

.6 Multi-master architecture with integrated input device and power supply

grated bus power supply-may can consist of:

zero or more input devices,

bit

forward frames to the control gear. It receives and processes 24-bit forward frames filom

ear
hes
trol
uld
ter
the

ard

ghting control system in a multi-master architecture with an integrated input device and

at.least one input device and bus power supply integrated into a multi-master applicafion

controller, and
at least one control gear.

Figure A.5 shows an example of a system with an integrated input device and integrated bus
power supply.


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

- 58 - IEC 62386-101:2022 CMV © IEC 2022

Bus power Bus power
supply supply
: Input Input
Input device device
Application Application
controller controller

Bus ] > 4
Control gear Control) [Control]
gear 1 gear 2

Figure A.5 — Multi-master architecture example with’integrated
input device and bus power supply

IEC

In such a system architecture the multi-master application controller uses 16-bit forw
frames to transmit commands to the control gear.-{tmafsuse 24-bit forward frames are u
to ponfigure and control the input devices. The input devices use 24-bit forward frameg
trapsmit information to the application controller.

NOTE Control gear commands are defined in IEC 62386-102 and the IEC 62386-2xx series. Commands
communication between multi-master application controllers and input devices are defined in IEC 62386-103
the JEC 62386-3xx series.

A.3 Collision detection

Figure A.6 shows all the timing related issues when transmitting. To read it, start with the
migro line (which is the micrecontroller output to the transmitter circuit), see what happens
thel bus and finally see what happens on the RX micro lines (which are the microcontro
inpput for receiving and checking the timing). All possible delays are accounted for.

The dotted horizontal lines show the thresholds of the local receiver used to check
transmission.

Th¢ dashed_horizontal lines show the thresholds of a remote receiver, which are valid due
the| busTinfluence. The maximum/minimum remote thresholds are 2,0 V above/below the lo
thr¢sholds, since a 2,0 V voltage drop is possible on the bus.
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@ Fall time, 7g5 | Unknown, depends on transmitter, maximum 15 ps for multi-master.
@ Delay RX micro to bus. Unknown, depends on the hardware used.

@ Delay 7| oy to 4,5 VilUnknown, depends on the transmitter hardware.

@ Worst case delayTX micro to RX micro.
IEC

Figure A:6 — Collision detection timing diagram

A.4 Timing definition explanations

A.4.1 General

The¢ aim of 4€his Annex A is to explain the change of timing definitions from Edition 1| of
IEG 623864101:2009 to Edition 2 of IEC 62386-101:2014.

A.4.2 Receiver timing

The receiver timing is in the main points unchanged from Edition 1. The timing tolerances of
10 % have been replaced by absolute minimum and maximum time values.

All timing requirements are given and tested at a fixed threshold voltage of 8,0 V.

A.4.3 Transmitter timing

Edition 1 of IEC 62386-101 did not explicitly define any transmitter timing. Transmitter timing
was only given implicitly by the receiver timing and its tolerances. Timing definitions suitable
for a proper working multi-master system were not defined.

Also the influence of the wiring and the receiver threshold voltage on signal timing was not
fully considered in Edition 1.
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Edition 2 of IEC 62386-101 defines the timings both for single-master and for multi-master

transmitters, taking into account all influences upon those timings.

Except where otherwise stated, all timing requirements are given for a fixed threshold voltage
of 8,0 V. This threshold voltage is applicable to the test procedures both for transmitters and
for receivers. This was not the case in Edition 1.

A.4

4 Grey areas

The definitions in Edition 1 of IEC 62386-101 and IEC 62386-102 did not explicitly define

tol

Fol
eng

POS

rances 10r the aecision points or the receiver tmings.

this reason Edition 2 of IEC 62386-101 introduced so called "grey areas". The des

ineer can put the decision point inside this grey area.

Grjy areas guarantee that any receiver can interoperate with any transmitter,/since the g
arelas provide a suitable safety margin. As a consequence the grey areas decrease

sible tolerances for transmitters.

Figure A.7 illustrates the influences that are taken into consideration at the steps from
receiver timing requirements to the multi-master timing requirements.

A%

Threshold influence ] [:
Bus influence |:| :|
Single-master transmitter ‘
Threshold influence I:l I:

Bus influence |:| |:|

D Grey area
[] Valid timing

. Invalid timing
IEC

Figure A.7 — Transmitter and receiver timing illustration

Maximum current consumption calculation explanation

A.5 H unply
34—Single-buspowersupply

A bus power supply is characterized by two current values, its maximum supply current and
its guaranteed supply current, as illustrated in Figure A.8.

ign

rey
the

the
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Bus power

supply

— 61—

_ Maximum
supply current

Guaranteed

supply current

The minimum guaranteed supply current is the parameter which ensures that the po
supply is sufficient for the combined current demand of all bus unijts-¢onnected. Figure

IEC

Figure A.8 — Bus power supply current values

ver
A.9

illugstrates that the sum of current demand of all bus units connected-shall should be less than
or ¢qual to the minimum guaranteed supply current.

Bus unit 8 | )

Bus unit 7 |

Busunit6 |

Bus unit 5

Bus unit 4 |

Bus unit 3

Bus unit 2.+, ()

Bus unit 1

|

The¢ maximum supply current is limited to 250 mA as-desecribed specified in 6.5.

A.ﬂ.Z

Total bus unit
demand

Bus power
supply

Figure A.9 — Current demand coverage

Multiple bus power supplies

IEC

When the current demand of the bus units connected is greater than the guaranteed supply
current of a single bus power supply, more than one bus power supply-may can be used. In
this case the sum of their guaranteed supply currents covers the current demand of the

system.

Care-shall-be-taken—that When selecting bus power supplies for a system, the sum of the
maximum supply currents-dees—net-exceed can be up to the system limit of 250 mA. Figure
A.10 illustrates the situation with four bus power supplies.
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—

250 mA system current limit

Bus power
— supply 4

Bus power
supply 3

Bus power
Total bus unit |—  Total bus — supply 2
demand power supply

Bus power
supply 1

IEC
Figure A.10 — Combination of four bus power supplies

A.8.3 Redundant bus power supplies

In some cases a second bus power supply—may can be\connected to the bus for-safety
relipbility reasons. Thus each of them is capable of covering the complete current demand| on
its own. If one power supply fails, the current demand can still be covered by the remainjing
bug power supply.

In such a configuration it is especially impertant to check that the sum of all maximum
currents does not exceed the normative general limit of 250 mA.

Figure A.11 illustrates the situation when using redundant bus power supplies.

250 mA system current limit .
=
o
Bus power
supply 2
r— 7 \/— — — -
I
|
: > <:| <
L | Totalbus |
power supply
Total bus unit Bus power
demand supply 1
-/ —

IEC

Figure A.11 — Redundant bus power supplies
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A.6 Communication layer overview
A.6.1 General

Table A.2 shows where the specific layers of the open systems interconnection (OSI)

communication layer model are handled in different parts of the IEC 62386 series. The
ISO/OSI layers are defined in ISO/IEC 7498-1.

Table A.2 — OSI layer model of the IEC 62386 series

OS] layer Meaning Description
7 Application Application Part 102: Instructions and queries for control gear
specific

Parts 2xx: Application extended instructions and queries for control gear

Part 103: Instructions, queries and event messages-atifer to/from. control
devices

Part 104: Instructions and queries for wireless and alternative wired
system components

Part 105: Instructions and queries for bus units supperting firmware
transfer

Parts 3xx:-lnput Control device specific instructions, queries and event
messages

6 Presentation Meaning of Part 102: Address encoding, instructionjand query encoding, backward
codes frame encoding-at in control gear

Part 103: Address encoding, instruction and query encoding, backward
frame encoding-at in controldevices

Part 104: Address encogihg, instruction and query encoding, backward
frame encoding for wirel€ss and alternative wired system components

Part 105: Addresstengoding, instruction and query encoding, backward
frame encoding i bus units supporting firmware transfer

5 Session Request Part 102 and“Part 103:
/response
P Query (16-bit/24-bit forward frame)/Response (8-bit backward frame)
4 Transport Control Partially supported through transactions
transaction
3 Network Resolve First 8 bits of each forward frame:
addresses

Part 102: 64 short addresses, 16 group addresses, broadcast

Part 103: 64 short addresses, 32 control groups, 32 instance groups, 32
instance types, broadcast

Part 103: System addresses

2 Data link Secure Partially supported through start-stop-framing and fixed length of frames
telegram
1 Physical Bit level Part 101:

e voltage levels, rise/fall time, frame sequence timing, timing
tolerances, timing violations

o frame types: 16-bit forward frames, 24-bit forward frames, 20-bit-/
32-bit reserved forward frames, 32-bit forward frames, 8-bit
backward frames

e Manchester encoding, start bit, stop condition, frame size violations
e media access rules: collision detection, avoidance and recovery
Part 104:

e Supported physical layers for wireless and alternative wired system
components
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A.6.2 Physical layer

The physical layer is based on a definition of allowed expected bit numbers and Manchester

Code checking inside the specified tolerances (IEC 62386-101).

A.6.3 Data link layer

The data link layer checks the quality of data received at the logical layer. The IEC 62386
series ensures data link quality through Manchester Code violation detection, fixed telegram
length, start-stop-framing, and bit number checking only. The absence of cyclic redundancy
check (CRC) checking is a compromise necessary for simplicity and efficient use of the

avgilable bandwidth.

A.4.4 Network layer

Th¢ network layer defines logical addressing of devices.-Part-104 IEC 62386-102/defines

16-

bit [forward frame addressing and IEC 62386-103 defines 24-bit forward frame addresding
formmats. A bus unit needs to determine which of the two address spaces-is applicable| by

chgcking the length of the frames received.

A.4.5 Transport layer

The transport layer ensures data transmission. Within the 1EC 62386 series,—ehecks data

trapsmission is checked through session layer commandsgthe principle of operation for
mapter-staveresponder communication system.

A.4.6 Session layer

The¢ session layer defines the request/response mechanism (IEC 62386-102
IEG 62386-103).

A.q.7 Presentation layer

The presentation layer defines format classes for data, commands and special comma

(IELC 62386-102, IEC 62386-103.dnd IEC 62386-105).

A.q.8 Application layer

his

and

nds

The¢ application layer defines application specific codes and data formats (IEC 62386-102,
IECG 62386-103, I|EC\62386-104, IEC 62386-105, IEC 62386-2xx series, IEC 62386-Bxx

serjes).

A.T Effects-on of combining version number 1 and version number 2.y devides

in

number'y is currently in the range of 0 to 1.

TaEe A.8-shows the effects of replacing/ or adding a certain edition device (given verticdlly)

system formed by devices of the same edition (given horizontally), where minor vergion
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Table A.3 - Effects-en of combining version number 1 and version number 2.y devices

Version 1 system

Version 2.y single-master
system

Version 2.y multi-master
system

Version 1
control gear

Usually it works but there
might can be trouble due to
incorrect specified timing

Usually it works but there
might can be trouble due to
new specified timing,
commands or behaviour

Usually it works but there
might can be trouble due to
new specified timing,
commands or behaviour

Version 1
control
device

Usually it works but there
might can be trouble due to
incorrect specified timing

The entire system will behave
as a version 1 single-master
system

Combination is not possible
(multi-master controllers are
not defined in version 1)

<

ersion 2.y
ntrol gear

(2]

Usually it works but there
might can be trouble due to
incorrect specified timing and
minor issues-may can occur
when memory banks are used

Combination is possible

Combination is possible

Version 2.y
ngle-master
Lontroller

S

The entire system will behave
as a version 2.y single-master
system, as long as only 102
version 1 commands are used

Combination is possible

Combination.is not possibl
(single-master controllers are
not meant to be used in a
multi-master system)

(]

ersion 2.y
ulti-master
ontroller

3 <

The entire system will behave
as a version 2.y multi-master
system, as long as only
102 version 1 commands are
used

Combination is possible

Combination is possible

ersion 1
RQus power
supply

Combination is possible

Combination is possible

The combination is not
guaranteed due to new
specified timing or behaviopr

ersion 2.y
us power

supply

o<

Combination is possible

Combinatien is possible

Combination is possible
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Annex B 20
(informative)

Touch current

The touch current of the interface, as specified in 4.9.4, is current 7, in Figure B.1 and
Figure B.2.

Controlgear

N | D
Transformer

I
T % :
Iy

IEC.

Figure B.1 — Touch current from a bus ‘unit

Controlgear

Application controller

L I
I
N I = @
v12 Transformer
Transformer I,
= )
Intefface |
bus
Controlgear 2
L
N I

v 12 Transformer

1 : L)
_L— ! ﬂjf(ﬁ) Summation of touch currents

= IEC

Figure B.2 — Summation of touch currents from several bus units

Th¢ summation of touch current is specified in [IEC TS 63117.



This Annex is added to help understanding the requirements in Subclause 4.9.4.
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List of comments

Figure 1 is updated since the IEC 62386 series was extended by new parts.

Other standards give EMC requirements. This standard includes requirements for bus
signals and EMC component connections within the bus units, primarily to ensure

correct communications between bus units.

New references are added to cover further parts of the IEC 62386 series, and to cover

extended safety requirements defined in Subclauses 4.9 and 4.10.

This definition is often overlooked, but is important, for example, for conlect

understanding of the IDENTIFY DEVICE command in IEC 62386-102. Query comma
not meeting this definition are therefore not instructions.

Multi-master application controllers can make use of event message frominput devig
which are always multi-masters. Without multi-mastering, application |eontrollers
only rely upon polling (querying) the input devices due to the (possibility of ey
messages causing collisions.

This is a clarification.

The possibility to transmit or receive 32-bit frames is.new with this edition, but

nds

es,
can
ent

the

transmission by application controllers of 8-bit backward.frames is simply a clarificatipn.

32-bit frames are used in IEC 62386-105 (firmware-iransfer).

The requirements given in previous edition 20 are unchanged, but extra detail is gi
for clarity.

This clause is added to clarify the possible’use of bus-power and external-power to av
misuse, as some requirements in .this document are more relaxed for bus-powe]
devices. It also allows a case where ‘bus-power and external-power can be used toget
— a case that was not explicitly allowed or disallowed in previous edition 2.0.

Additional requirements are, added in Subclauses 4.9 and 4.10 to make a sysjem

conformant to the IEC 62386 series safer. These have been retrieved from applic
existing safety standards, but do not remove or change any requirements in
applicable safety standards.

Such a capaciterymight be used to help with EMC compliance. The requirement h
helps to prevent excessive capacitance being effectively connected in parallel acr
the bus (through earth) and so cause communications problems.

This isfa-clarification of “behaviour”.

Such switchable integrated bus power supply is defined in IEC 62386-250.

This is a clarification of the test condition.

This is a clarification of the shutdown mechanism.

en

oid
red
her

ble
the

ere
PSS

32-bit frames are no longer reserved as they are used in IEC 62386-105 (firmware

transfer).

Renamed as the term “single-master transmitter” is used in several locations in this

document.
This clause is removed because its content is already stated in Subclause 9.1.5.

This Annex is added to help understanding the requirements in Subclause 4.9.4.


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

= = 35
© g E
v N A y
|
O 3 \%O N
(e 0] 5 o
“ = an.
N ¢ 4,
(e 4 0
O s
LU 2

%
S

o
é@%ponents
e—

N\
erface d'éclairage adressable numéq'h\.l
&&nposants de systéme

N

RME
TERNATIONALE

ital addressable lighting interface —
101: General requirements — System

rtie 101: Exigences générales

|~tlo
|

op
"}

INTERNATIONAL
STANDARD

(4-ud) 1 1-220Z:101-98€29 O3l


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

-2- IEC 62386-101:2022 © IEC 2022

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 7
LN I O 15 1 L@ 1 ] P 9
1 RS ToTo] o 1= PP 10
2 NOIMALtIVE FEFEIENCES ...ttt e e e ees 10
3 Terms and definitions ... e 11
4 _General 16
4.1 0 o o 1= = P N 16
1.2 Version NUMbDEr ... 16
1.3 System structure and architecture...........coooooiiiii i bt 16
1.4 System information floOw ... ... D 17
1.5 CommMaNd tYPES ...oviiiiiiiie e D 17
1.6 BUS UNItS..oee e IO 18
4.6.1 Transmitters and receivers in bus units..............ooo a0 i 18
4.6.2 (70T 0] { o] Io [-Y - | s BT 18
4.6.3 INpUt deVICE .. oo D 18
4.6.4 Single-master application controller............. i 19
4.6.5 Multi-master application controller ... 0% 19
4.6.6 Sharing an interface ... e 19
4.6.7 Power for Operation .........oouiii s 20

1.7 Bus power supply and load calculations . ... ..o 21
4.71 Current demand COVEerage ...... 0 e 21
4.7.2 Maximum signal current cOmPHanNCe ........cooiiiiiiiii 21
4.7.3 Simplified system calculation ... 21

1.8 WEING o e 21
4.8.1 WIirING SETUCTUNE o 0 et e 21
4.8.2 Wiring specCifiCation ..........oiiiii 21

1.9 Electrical safety /8QUirements ... ... 22
4.9.1 (7= a1 = TP 22
4.9.2 LTS T U= 41 o 22
4.9.3 EICTHC Strength ..o 22
4.9.4 Limitation of the touch current from the device to the bus ............................. 22
.10 Earthing of the DUS. ... 23
.11 «Bower interruptions at bus UNItS ... 23

4 A Different levels of power interruptions............ooooooiii 23
4112 Shart power interruptions of external power qnpply 23
4.11.3 EXternal POWET CYCIE ...nii e 24
4.11.4 Short interruptions of bus power supply ... 24
4.11.5 BUS POWET QOWN L. e e 24
4.11.6 System start-up timing ... 24

5 Electrical speCifiCation .........oiuiiii i 26
5.1 L= o= ¥ S 26
5.2 Marking of the iNterface .........ccoiiii i 26
5.3 Capacitors between the interface and earth ... 26
5.4 Signal voltage rating ... 26
5.5 Signal CUMTENt FatiNg.. ..o e 27
5.6 Marking of bus powered bus UNit...... ... 27


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

IEC 62386-101:2022 © |IEC 2022 -3-

5.7 Signal rise time and fall time ... 28
I = 103 o To )V V=Y o= U o o Y/ 29
6.1 LT a1 = PP 29
6.2 Marking of the bus power supply terminals...........oooi e 29
6.3 Capacitors between the interface and earth ... 29
6.4 VOIAGE FatiNg ..o 29
6.5 CUITENE AN G e et 30
6.5.1 General current rating........oou i 30
6-5-2 Singte-buspowersupplyeurrentrating—rree— 30
6.5.3 Integrated bus power supply current rating .........cooooiiiiiii A 30
6.5.4 Dynamic behaviour of the bus power supply ..o 30
5.6 Bus power supply timing requirements ... 32
6.6.1 Short power supply interruptions. ..o e 32
6.6.2 Short circuit behaviour...........oo N 32
7 | Transmission protocol structure ..........ccooiiiiiiiii e W N 33
7.1 LT =Y o= ¥ U . S S 33
/.2 Bit €NCOAING ... e 33
7.2.1 Start bit and data bit encoding ... S 33
7.2.2 Stop condition encoding ......ccoviiiiiiiiii AT 33
/.3 Frame desCription ... e 33
/.4 Frame typPesS ..o e 34
7.4.1 16-bit forward frame ... N 34
7.4.2 24-bit forward frame ... ... AN e 34
7.4.3 32-bit forward frame ... ... N 34
7.4.4 Reserved forward frame .. o e 34
7.4.5 Backward frame ... ... e 34
7.4.6 Proprietary forward frames .. ... ..o 34
< N I I 0o V1o Vo R 35
B. 1 Single-master transmitter timing..........ccoooi 35
8.1.1 Single-mastertransmitter bit timing...........c.ooi 35
8.1.2 Single-master transmitter frame sequence timing ...........c..cooiii 35
B.2 RECEIVET HIMING et e e e et 36
8.2.1 Receaiver bit timing ..o 36
8.2.2 Receiver bit timing violation ... 37
8.2.3 Receiver frame size violation ..o 38
8.2:4 Receiver frame sequence timing.......cooooiiiiiiiii e 38
825 Reception of backward frames ... 38
'\.3 rv‘iuit;'llldbtcl tldllblll;ttUl tilllillg .............................................................................. 39
8.3.1 Multi-master transmitter bit timing............oooi 39
8.3.2 Multi-master transmitter frame sequence timing............ccocooiiiiiiiii i, 39
9 Method Of Operation ... .o e 40
9.1 Dealing with frames and commandsS ..........couiiiiiiiiiii e 40
9.1.1 LT o= = | P 40
9.1.2 Frame received or rejeCted ... 41
9.1.3 Frame accepted or ignored ... ... ...ooeuiiiiiiii 41
9.1.4 Command accepted Or igNOred ........o.iiiiiiiiie e 41
9.1.5 Command executed or discarded...........ooouiiiiiiiiiiiii e 41
9.2 Collision avoidance, collision detection and collision recovery .............cccocevvennn. 42


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

-4 - IEC 62386-101:2022 © IEC 2022

9.2.1 GBNEIAL . 42
9.2.2 ColliSiON @VOIAANCE ... e 42
9.2.3 Collision deteCtion ... 42
9.2.4 (7011117 o] g I ¥=ToTo ) V4= o VPP 44

9.3 TrANSACH ONS e e 45
9.4 Send-twice forward frames and send-twice commands ............ccooeiiiiiiiiieinene. 45
9.5 Command Iteration ... .. ... 46
9.6 Usage of @ shared interface .........oooiiiiiii e 46
961 General 46
9.6.2 Backward frames ... g 47
9.6.3 FOrward frames ... b 47

D.7 Use of multiple bus power supplies ..o O 47

10| Declaration of variables ..........ccooiiiiiiiiiii e 47
11| Definition of commands ... B 47
Annex A (informative) Background information for systems ................... . T 48
A. 1 Wiring information............coooiiiii e R 48
A.2 System architectures ..........coooiiiiiiii T, 49
A.2.1 GENEIAL ..t T s 49
A.2.2 Single-master architecture ... S 49
A.2.3 Multi-master architecture with one applicatien controller............................... 50
A.2.4 Multi-master architecture with more than one application controller .............. 51
A.2.5 Multi-master architecture with integrated input device...............coooiiin. 52
A.2.6 Multi-master architecture with integrated input device and power supply....... 53

A.3 Collision deteCtion ... e 54
A.4 Timing definition explanations . sl . 55
A.4.1 GENETAL ..t 55
A.4.2 ReECEIVEr tIMINg ... e 55
A.4.3 Transmitter timing . 55
A4.4 C T = A (=T T T e PP 56

A.5 Maximum current consumption calculation explanation .................c.cooiiinn. 56
A.5.1 Single BUS POWET SUPPIY ene e 56
A.5.2 Multiple-bus power SUPPlIES ... e 57
A.5.3 Redundant bus power SUPPlIES .....vuiiiiii e 58

A.6 ConmunNication layer OVEIVIEW ... ....ccuuiii e 59
A.6.1 (7= a1 =Y P 59
A.6:2 PRYSICAl TaYEr ..o 60
AG3 Data lINK laYer ... 60
A4 Networktayer————————7— 60
A.6.5 TrANSPOIT LAY O e 60
A.6.6 S ToE T T o] o T = 2= PP 60
A.6.7 Presentation layer ... 60
A.6.8 APPIICAtION [AY I .. e 60

A.7 Effects of combining version number 1 and version number 2.y devices................ 60
Annex B (informative) Touch current..... ... 62
BB O G AP Y . e 63
Figure 1 — [EC 62386 graphical OVEIVIEW .......c..iiiiiiiii e 9
Figure 2 — System structure eXample ... ..o 17


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

IEC 62386-101:2022 © |IEC 2022 -5-

Figure 3 — Communication between bus units (example).......ccccooiiiiiiiiiiiii i,
Figure 4 — Example of a shared interface..... ..o
Figure 5 — Start-up timing eXample ...
Figure 6 — Maximum signal rise and fall time measurements................ccocoiiiiiiiiieie e,
Figure 7 — Minimum signal rise and fall time measurements..............cc.ooiiiiiii e,
Figure 8 — Bus power supply current behaviour............ooo
Figure 9 — Bus power supply voltage behaviour ....... ..o

Figurp 10 — Frame pxamplp

Figure 11 — Bi-phase encoded DitS... ... e
Figure 12 — Bit timing example.......ooooiiieeeeee L T
Figure 13 — Settling time illustration ...
Figure 14 — Receiver timing decision example .........cccoovviiiiiiiiiniiinei S
Figure 15 — Dealing with frames and commands ..............cccoeiiiiiiinen e O8N e,
Figure 16 — Collision detection timing decision example............coiiiii Gadonniiiiiiieea
Figure 17 — Collision recovery example. ..o 5,
Figure A.1 — Single-master architecture example ............coooe N0
Figure A.2 — Multi-master architecture example with one application controller....................
Figure A.3 — Multi-master architecture example with two application controllers...................
Figure A.4 — Multi-master architecture example with integrated input device........................
Figure A.5 — Multi-master architecture example with integrated input device and bus

[T V=T T UT o] o Y S
Figure A.6 — Collision detection timing diagram . ......coo i
Figure A.7 — Transmitter and receiver timing illustration.................oo
Figure A.8 — Bus power supply Currentyalues.........cc.ouiniiiiiiiii e
Figure A.9 — Current demand COVEEAGE ... ...cuuiiniii e e e e e eaees
Figure A.10 — Combination of four bus power supplies.........coooiiiiii e,
Figure A.11 — Redundant bus power sSupplies ...
Figure B.1 — Touch current from a bus unit ..o
Figure B.2 — Summation of touch currents from several bus units ....................co.
Talle 1 — SySIEM COMPONENTS ...
Talle 2 — Transmitters and receivers in bus UNItS ........coooiiiiiiiiiii e,
Table,3.=2 Power-interruption timing of external pOWEer..........ccciiiiiiiiiiii e
Talle:d — Power-interruption timing of bus power

Table 5 — Short power iINterruptioNS ... e
Table 6 — Start-Up timMiNg. ..o e
Table 7 — System vOIltage [EVEIS ... ..o
Table 8 — Receiver voltage 18VEIS .. ...
Table 9 — Transmitter voltage 18VEIS ...
Table 10 — CUMTENt FAtiNG ..o e e e e e e e e
Table 11 — Signal rise and fall tiMeS ... e
Table 12 — Bus power supply output voltage ..o

Table 13 — Bus power supply current rating ..........ooooiiiiiii e

54
55
56
57
57
58
58
62
62


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

-6 - IEC 62386-101:2022 © IEC 2022

Table 14 — Bus power supply dynamic behaviour............ooiiiiiiiii e 31
Table 15 — Short circuit timing behaviour ... 32
Table 16 — Transmitter bit timing........ooo i 35
Table 17 — Transmitter settling time values ... 36
Table 18 — Receiver timing starting at the beginning of a logical bit ...................coooiin. 37
Table 19 — Receiver timing starting at an edge inside of a logical bit ....................... 37
Table 20 — Receiver settling time values ... ... 38
Tahle 21 — Multi-master transmitter bit ’riming 39
Table 22 — Multi-master transmitter settling time values..............ooi i 40
Talble 23 — Checking a logical bit, starting at an edge at the beginning of the bit.......L."..... 43
Talble 24 — Checking a logical bit, starting at an edge inside the bit .................... /.. 43
Table 25 — Collision recovery timing .......cooieiiiiiiiiie e T 44
Table 26 — Transmitter command iteration timing ... N 46
Talble 27 — Receiver command iteration timing.........cooocoiiiiiiiiiiii G 46
Table A.1 — Maximum cable length ... O, 49
Table A.2 — OSI layer model of the I[EC 62386 Series........ccceeee . N0 i 59

Table A.3 — Effects of combining version number 1 and versioh-number 2.y devices............ 61



https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

IEC 62386-101:2022 © |IEC 2022 -7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 101: General requirements —
System components

1

2)

3)

4)

5)

6)

7)

8)

9)

IEC

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization Compri
bll national electrotechnical committees (IEC National Committees). The object of IEQ )is” to pron
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technieal Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter' referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC Natignal Committee intere
n the subject dealt with may participate in this preparatory work. International, ‘governmental and 1
povernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordance)with conditions determined
bgreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express;as nhearly as possible, an internati
consensus of opinion on the relevant subjects since each technical,cemmittee has representation fronj
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsiblé for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
pbetween any |IEC Publication and the correspondinginational or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation-of*conformity. Independent certification bodies provide confor
bssessment services and, in some areas,<@ccess to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

Il users should ensure that they havethe latest edition of this publication.

No liability shall attach to IEC ot its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature~whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn( to the Normative references cited in this publication. Use of the referenced publications is

ndispensable for the correct application of this publication.

Attention is<drawn to the possibility that some of the elements of this IEC Publication may be the subjeqd
patent rights, 1EC shall not be held responsible for identifying any or all such patent rights.

62386-101 has been prepared by IEC technical committee 34: Lighting. It is

Inte]zrnational Standard.

t of

an

This third edition cancels and replaces the second edition published in 2014 and

Am

endment 1:2018. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)
c)
d)
e)

the scope has been updated,;

safety and earthing have been updated and extended;

references have been updated;

the use of bus-power and external-power has been clarified;

polarity sensitivity for bus units including a bus power supply has been updated;
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f) frame sizes of 32 bits are no longer reserved.

The text of this International Standard is based on the following documents:

Draft Report on voting

34/947/FDIS 34/988/RVD

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

TheL language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
acdordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC! Stpplement,
avgilable at www.iec.ch/members_experts/refdocs. The main document types-developed| by
IEG are described in greater detail at www.iec.ch/standardsdev/publications:

This Part 101 of IEC 62386 is intended to be used in conjunction with;
e |Part 102, which contains general requirements for the relevant product type (control gear),
and with the appropriate Part 2xx (particular requirements for'eontrol gear);

e |Part 103, which contains general requirements for th€ relevant product type (control
devices), and the appropriate Part 3xx (particular requitements for control devices);

e |Part 104, which contains general requirements for wireless and alternative wired system
components;

e |Part 105, which contains particular requirements for firmware transfer for control gear and
control devices.

A list of all parts in the IEC 62386 series, published under the general title Digital addressgble
lighting interface, can be found on the IEC website

Th¢ committee has decided that:the contents of this document will remain unchanged until the
stapility date indicated on the IEC website under webstore.iec.ch in the data related to the
spgcific document. At this date] the document will be

e [reconfirmed,
e |withdrawn,
e [replaced by a revised edition, or

e |amended:

IMPORTANT—=The—"col rrside ” tthis—d Fimdicates-thatit
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

IEC 62386 contains several parts, referred to as series. The |IEC 62386 series specifies a bus
system for control by digital signals of electronic lighting equipment. The IEC 62386-1xx
series includes the basic specifications. Part 101 contains general requirements for system
components, Part 102 extends this information with general requirements for control gear and
Part 103 extends it further with general requirements for control devices. Parts 104 and 105
can be applied to control gear or control devices. Part 104 gives requirements for wireless
and alternative wired system components. Part 105 describes firmware transfer. Part 150
gives requirements for an auxiliary power supply which can be stand-alone, or built into
corftrol gear or control devices. Q

The IEC 62386-2xx series extends the general requirements for control gear with lamp
spgcific extensions (mainly for backward compatibility with Edition 1 of IEC 6238@ and with
corntrol gear specific features. Q

The IEC 62386-3xx series extends the general requirements for contro@’ei/ices with input

device specific extensions describing the instance types as well as soj‘l&e common features

that can be combined with multiple instance types. Q)
$e)

This third edition of IEC 62386-101 is intended to be used in C(Q)('l{nction with IEC 62386-102
and with the various parts that make up the IEC 62386-2x @ries for control gear, together
with IEC 62386-103 and the various parts that make up th ZGC 62386-3xx series of particdlar
requirements for control devices. The division into separately published parts provides [for
eage of future amendments and revisions. Additional requirements will be added as and when
a need for them is recognized. QO

The setup of the standards is graphically repre;\@q\ted in Figure 1 below.

Figure 1 — IEC 62386 graphical overview

When this part of IEC 62386 refers to any of the clauses of the other parts of the
IEC 62386-1xx series, the extent to which such a clause is applicable is specified. The other
parts also include additional requirements, as necessary.

All numbers used in this document are decimal numbers unless otherwise noted. Hexadecimal
numbers are given in the format OxVV, where VV is the value. Binary numbers are given in
the format XXXXXXXXb or in the format XXXX XXXX, where X is 0 or 1, "x" in binary numbers
means "don't care".
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DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 101: General requirements —
System components

Scope

Thi
dig

The¢ control methods, algorithms and data exchange methods of application contfollers u

for
not

2

The following documents are referred to in the text in such(a,way that some or all of tf
tent constitutes requirements of this document. For dated references, only the editlion

cor
citq
any

IEQ
IEQ

IEC
-

IEC
-

IEQ

Wireless and alternative wired system components

IEC
cof]

IEC

requirements for control gear

s part of IEC 62386 is applicable to system components in a bus system for control
tal signals of electronic lighting equipment.

lighting control are not within the scope of the IEC 62386 series. EMC requirements
within the scope of the IEC 62386 series.

Normative references

d applies. For undated references, the latest edition of.the referenced document (includ
amendments) applies.

61347-1:2015, Lamp controlgear — Part 1: General and safety requirements
61347-1:2015/AMD1:2017

62386-102:2022, Digital addressablexlighting interface — Part 102: General requireme
ontrol gear

62386-103:2022, Digital addressable lighting interface — Part 103: General requireme
ontrol devices

62386-104, Digital addressable lighting interface — Part 104: General requirement

62386-105, Digjtal addressable lighting interface — Part 105: Particular requirements
trol gear and\control devices — Firmware Transfer

by

sed

eir

ing

nts

nts

O
|

for

62386-2xx (all parts), Digital addressable lighting interface — Part 2xx: Particylar

IEC62386-3xx (all

req

uirements for control devices

parts), Digital addressable lighting interfaceé — Part 3xx. Particular

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11:Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with input current up to 16 A per phase

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

IEC 60990:2016, Methods of measurement of touch current and protective conductor current
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IEC 61643-11, Low-voltage surge protective devices — Part 11: Surge protective devices
connected to low-voltage power systems — Requirements and test methods

3 Terms and definitions

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

ISO

and IEC maintain terminology databases for use in standardization at the following

addresses:

e |IEC Electropedia: available at http://www.electropedia.org/
e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1

actiive state
phdse of low level voltage during a transmission

Note

3.2

adyanced bus power supply

bud

output continuously

Note

3.3

application controller

1 to entry: Noise and short pulses may be ignored and therefore do not changelthe state.

power supply capable of checking the bus for fault conditions before switching on|its

1 to entry: Examples of fault conditions are mains voltage-Cannected to the bus or short circuit of the bus|.

corntrol device that is connected to the bus,and sends commands in order to control input

devices and/or control gear connected to {he same bus

3.4

ba¢kward frame

fra

3.5

ba¢kward transmission
smission of data-as‘a reply to and triggered by a forward transmission

tra

3.6
bus$

twd-wire cannection line carrying power and frames

3.7
bu

e used for backward transmission

d

drawing the power for operation from the bus

3.8
bus

power down

bus power interruption longer than 45 ms

3.9
bus

power interruption

abnormal condition where the bus voltage is in the receiver low level voltage range, but not
because of a transmitter being active
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0

bus power supply

unit feeding defined energy to the bus

3.1

bus unit

logical unit or combination of logical units, containing one transmitter and optionally one
receiver

Note 1 to entry: See 4.6.6.

3.112

charge overshoot
product of current overshoot time and current overshoot amplitude

3.1
co

sitdation in which two or more transmitters are transmitting simultaneousljy

Note 1 to entry: Collisions can go unnoticed if the transmission timing is sufficiently similar and the transmi
franpe content is identical.

3.1

co
for

receiver

Note 1 to entry: A receiver, having decoded a command can{when appropriate, decide to ignore the command.

Note 2 to entry: Refer to IEC 62386-102, IEC 62386103, IEC 62386-104, IEC 62386-105, the IEC 62386

ser

3.1

co
de

same bus

Note 1 to entry: Control devices ean also receive commands and backward transmissions. Control devices
contfain application controllers and/or input devices.

3.16

co
de
ou

Note 1 to-eniry: The lamp controlgear described in IEC 61347-1 can cover control gear.

3.7

cu

3
llision

mand
vard transmission with appropriate information contents.intended to cause a reaction in

ies and IEC 62386-3xx series for command definitions.

trol device
ice that is connected to the bus~and sends commands to other devices connected to

trol gear
iut in a difect or indirect way

tted

the

2XX

the

can

ice that is connected to the bus and receives commands in order to control at least ¢one

rrent overshoot time

time per bit during which the current supplied by the bus power supply is above the allowed
maximum of 250 mA after a transition from idle state to active state

Note 1 to entry: See 6.5.4.

3.18
destroy area
time slot where a valid frame cannot be ensured

3.19
edge

ch

ange from active state to idle state or vice versa
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3.20
event message
command sent by a control device in order to distribute information on the bus

3.21
externally powered
drawing the power for operation from a separate power supply

Note 1 to entry: The separate power supply can be mains power, DC power, etc.

3.2

forward frame
frame used for forward transmission

3.2
forward frame priority
projperty of a forward frame used to prioritize access to the bus

3.2
forward transmission
trapsmission of data initiated by a control device

Note 1 to entry: See also 3.5.

3.25
frame
set|of consecutive bits followed by a stop condition

Note 1 to entry: See Clause 8 for the timing definition o6f‘a’stop condition.

3.26
grdy area
timg slot containing the decision point'separating adjacent time slots

Note 1 to entry: A grey area indicates that the decision is arbitrary. Typically the previous or next entry in a t
shopld be used as an action. See Clause 8 for further information.

3.2)7
idl¢ state
phase of high level voltage between and during transmissions

Note 1 to entry: Noise and short pulses may be ignored and therefore do not change the state.

3.2
ingut device
contrel device that is connected to the bus and sends commands using a multi-mas

hble

ter

trapsmitter in order to distribute information about user actions and/or sensor values

Note 1 to entry: Input devices do not transmit commands to the control gear.

3.29
instance
signal processing unit of an input device

3.30
instruction
command transmitted to change one or more variables in a bus unit
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1

integrated bus power supply
bus power supply integrated into a physical device also containing a bus unit

3.3

2

interface
terminals or wires for connection to the bus

3.3

3

logical unit

corjtrol gear or control device that conforms to I[EC 02366-102 or IEC 62580-103

Note 1 to entry: See 4.6.6.

3.3

mullti-master application controller

application controller that is capable of sharing the bus with other control devices and uses a

multi-master transmitter

3.3

multi-master transmitter

tra

avq@idance, and collision recovery methods

Not

3.3

prqprietary forward frame

for

3.3

query
cormmand transmitted to observe a variable in a bus unit

Not

3.3

redeiver
part of a bus unit detecting and decoding frames on the bus

3.3

reserved
int¢gnded fof future use

3.4
send-twice command

smitter that follows the multi-master timing and supports™collision detection, collision

b 1 to entry: Multi-master transmitters are used in control devices.intended for multi-master control systems.

|6

vard frame for manufacturer-specific purposes

7

e 1 to entry: A query can be follewed by a backward frame.

command transmitted by send-twice forward frames

Note 1 to entry: Refer to 9.4, IEC 62386-102, IEC 62386-103, the IEC 62386-2xx series and IEC 62386-3xx series
for further details on send-twice commands.

3.41

send-twice forward frame

forward frame that needs to be transmitted twice with a limited settling time in order to be
processed by the receiver

3.42
settling time

tim
firs

e during which the bus is in idle state after the last rising edge of one frame and before the
t falling edge of the next frame
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3.43
single-master application controller
application controller that is not required to use a multi-master transmitter

Note 1 to entry: The implication is that no other application controllers, and no other input devices with event
messages enabled, may be connected to the bus.

3.44
standard forward frame
forward frame as defined and described in the IEC 62386 series

3.4
system failure
bug power interruption longer than 550 ms

3.4

traphsaction
unipterruptible set of one or more consecutive forward frames transmitted from a single
cortrol device, with zero or more backward frames

3.4
traphsmitter
parnt of a bus unit placing frames on the bus

3.4

voltage overshoot time
time per bit during which the voltage supplied by the\bus power supply is above 20,5 V aftgr a
trampsition from active state to idle state

Notg 1 to entry: See 6.5.4.

3.40
voltage undershoot time
time per bit during which the voltage supplied by the bus power supply is below 12,0 V after a
trapsition from active state to idle\state

Note 1 to entry: See 6.5.4.

3.50
frame accepted
frame that has been'received and uses the correct frame type and data bit content

3.5(1
frame ignored
frame,received but not accepted

3.52
frame received
frame with a valid start bit, valid data bits, and a stop condition

3.53
frame rejected
frame not received

3.54

FELV

functional extra-low voltage

ELV in a circuit provided for functional purposes and not fulfilling the requirements for SELV
(or PELV)
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Note 1 to entry: FELV has basic insulation from LV.

Note 2 to entry: An FELV circuit is not safe to touch.

[SOURCE: IEC 60598-1:2020, 1.2.42.1, modified — The notes have been added.]

4

4.1

Th
intd

General

Purpose

roperable multi-vendor operation below the level of building management systems.

Annex A gives further information for systems.

NOT
IEC

4.2

The version shall be in the format "x.y", where the major version number x is in the range ¢

to
eng
ver

At
inc

At
the

'E The IEC 63044 series and ISO/IEC 14762 are not applicable for the purposes of this IEC 62386 series.
63044 series can be applicable to application controllers if intended to be used as HBES/BACS.

Version number

b2 and the minor version number y is in the range of 0 to 2(\When the version numbe
oded into a byte, the major version number x shall be placed in bits 7 to 2 and the mi
sion number y shall be placed in bits 1 to 0.

each amendment to an edition of IEC 62386-101 the minor version number shall
femented by one.

The

fo
ris
nor

be

h new edition of IEC 62386-101 the major version number shall be incremented by one and

minor version number shall be set to 0.

The current version number is "3.0".

NOT

4.3

As

E IEC documents are generally subject to two amendments before a new edition is prepared.
System structure and(architecture

ystem shall consist of-'the components listed in Table 1.

Table 1 — System components

Component Quantity For detailed information see
Bus power supply 21 Clause 6
Control gear 20 IEC 62386-102
Application controller 21 IEC 62386-103
Input devices 20 IEC 62386-103
Bus 1 Subclause 4.8 and Clause A.2

In a system all bus units as well as the bus power supplies are connected in parallel to
bus.

the

NOTE As a consequence of this, every frame is visible to all power supplies, control gear, and control devices on

the

Fig

bus.

ure 2 shows a system structure example.
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Bus power supply Bus power
(IEC 62386-101) supply

Application

Control devices

Input device
(IEC 62386-103) P

controller

Bus
(IEC 62386-101)

Control gear
(IEC 62386-102) ez 963) [CONtFOl gear

IEC-)
Figure 2 — System structure example

b 4.8 for detailed information on the wiring and Clause A.2 for)information on possi
tem architectures.

System information flow

BF: Backward frame
FF: Forward frame
IEC

Figure 3 — Communication between bus units (example)

irect information flow from an input device to control gear is not allowed. In addition

trollers can transmit 32-bit forward frames and all three of the bus units shown can rece

32

ure 3 shows the different frame types that are used-for communication between the
s in a system. A backward frame is only ever transmitted in response to a forward frame.
) . ) )
24 bit FF 16 bit FF
Input Application BF Control
device 24 bit FF J controller gear
BF
— — —

ble

pUS

to

hmupications shown in Figure 3, for firmware transfer (IEC 62386-105), applicafion

ive

bit.forward frames. Multi-master application controllers can also be transmitters of 8

Fbit

backward frames.

NOTE An example of a system conforming to this document can consist of an application controller and control
gear only, see A.2.4. In such a system, user input does not result in 24-bit forward frames on the bus.

4.5

Command types

Bus units conforming to this document shall use the following different types of commands for
communication:

event messages,
instructions, and

queries.
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NOTE Refer to the other parts of the IEC 62386 series for further details on event messages, instructions and
queries.

4.6 Bus units
4.6.1 Transmitters and receivers in bus units

Table 2 gives a short summary of the different receivers and transmitters allowed for each bus
unit. It is not allowed for a bus unit to transmit or receive other frames than the ones indicated
in Table 2, except proprietary forward frames. See 7.4 for details of the different frame types.

lable 2 — lIransmitters and receivers In bus units

Bus unit Receiver of Transmitter of

32-bit forward frames Backward frames, following the singlesmaster

timing requirements?

Control gear
16-bit forward frames

32-bit forward frames 24-bit forward frames
Input device
24-bit forward frames Backward frames?
32-bit forward frames 32-bit forward frames Following the
multi-master timing
Multi-master application 24-bit forward frames 24-bit forward frames requirements

controller b

16-bit forward frames 16-bit forwardframes

Backward frames Backwardframes?

Single-master application Backward frames® 16-bit fo_rw_ard fram_es, foIIov‘ymg the single-
controller master timing requirements

a8 No collision detection or collision avoidance métheds shall be applied to backward frame
transmissions.

Only applicable when the multi-master application controller is able to process 16-bit forward
frames transmitted by other application controllers.

¢ Only required if the single-master application controller uses addressing or queries.

A single-master application controller,'can also send 24-bit frames if polling input devices, and
32-bit forward frames.

4.6/2 Control gear

A dontrol gear shall betconformant to this document and to IEC 62386-102 and the applicable
parnts of the IEC 62386-2xx series.

It shall contain«a\receiver for 16-bit forward frames and a transmitter for transmitting backward
frames. Theldackward frame transmitter shall conform to the timing requirements fof a
single-master transmitter defined in 8.1 and shall not implement collision detection| or
recovery. Nt can contain a receiver for 32-bit forward frames.

An input device shall be conformant to this document and to IEC 62386-103 and the
applicable parts of the IEC 62386-3xx series.

It shall contain a multi-master transmitter following the multi-master transmitter timing
requirements defined in 8.3 to transmit 24-bit forward frames. It shall also contain a
transmitter to transmit backward frames. The backward frame transmitter shall conform to the
timing requirements for a multi-master transmitter and shall not implement collision detection
or recovery.

NOTE Although they are logically distinct objects, the multi-master transmitter and the backward frame
transmitter can share the same hardware.
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An input device shall contain a receiver to receive 24-bit forward frames transmitted by other

control devices. It can contain a receiver for 32-bit forward frames.

4.6.4 Single-master application controller

A single-master application controller shall be conformant to this document and
IEC 62386-103.

It shall contain a transmitter following the transmitter timing requirements defined in 8.1
transmit forward frames.

NOTE Typically, however, a single-master application controller also contains a receiver to receive backy
franies transmitted by control gear.

if dpplicable, the relevant parts of the IEC 62386-2xx series to communicate-Wwith the con
gear.

4.6l5 Multi-master application controller

A |multi-master application controller shall be conformant toOthis document and
IECG 62386-103.

It shall contain a multi-master transmitter following the“multi-master transmitter tim
requirements defined in 8.3 to transmit forward frames it shall also contain a transmitte

A dingle-master application controller shall use the commands defined in IEC 62386-102 aLnd,

to

to

ard

rol

to

ing
to

trapsmit backward frames. The backward frame tfansmitter shall conform to the timing

requirements for a multi-master transmitter and_shall not implement collision detection
recpvery. It shall contain a receiver to receive.backward frames as well as forward fran
trapsmitted by other control devices. It can contain a receiver for 32-bit forward frames
shgll not transmit backward frames in response ' to 16-bit forward frames.

A multi-master application controller shall use the commands defined in IEC 62386-102 and

or
hes
It

i, if

applicable, the relevant parts of thentEC 62386-2xx series to communicate with the control

gear. It shall use the commands-~defined in IEC 62386-103 and, if applicable, the relev

ant

pants of the IEC 62386-3xx series-to communicate with control devices. If applicable, a multi-

magpter application controller (shall use the commands defined in IEC 62386-105 to achig
firmware transfer to contraol"gear and control devices.

NOTE A multi-master application controller can also receive and process 16-bit forward frames transmitted
othgr application controllers and/or react to queries.

4.6/6 Sharing-an interface

Mofe than(ohe logical unit may share one physical interface. Figure 4 shows an exam
where p-lggical units and a bus power supply share the physical interface.

eve

by

ple
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- Interface ~
Physical device ;J
( N\ ( 1\
Bus unit Bus power
( ) supply
Receiver ] [ Transmitter
\\ J
Logical unit 1 Logical unit 2 Logical unitn
Application Input Input
controller device device
A
A J . J
A /
IEC

Figure 4 — Example of a shared interface

application controller may be built into a bus unit which also contaihs an input device, W
h the application controller and the input device sharing the samephysical interface. A
I of that kind shall support a command to deactivate the‘application controller, t
bling the bus unit to be used in the same way as if it contained only the input device.

7 Power for operation

5 units shall be solely bus powered or solely jexiernally powered, or meet one of
bwing two cases:

The bus unit is configurable between bus.powered and externally powered, where
configuration shall not be automatic based upon the presence or absence of the sup
and the bus unit meets the following conditions:

operation to change between bus powered and externally powered, and

— it meets the requirements<fer bus powered bus units when configured as bus power
and meets the requirements for externally powered bus units when configured
externally poweredand

— changing the configured power source does not change any functionality thaf
described in _any‘part of the IEC 62386 series, except due to requirements that di
between bus‘\powered and externally powered bus units.

The bus unitiis bus powered, uses an external supply only for behaviour not specified
any part of-the IEC 62386 series, and meets the requirements in the implemented parts
the IEC(_62386 series with the external supply disconnected.

[E 4 \An example of a bus unit that is configurable between bus powered and externally powered is a se

ith
bus
hus

the

the
bly,

— connection or removal of the external supply or bus power supply shall not calise

ed,
as

ffer

in
of

sor
be

h. ¢an draw a relatively high current when bus powered, limiting the number of such devices that can

con

tod th b b £ -t I + Ll a A Ll a i itk N
e ettt OuUS o e ComrgureatooC e CrmamypPowereaanRa—Soarow-moreGe v eeSoi—meouS:

NOTE 2 An example of a bus unit that is bus powered, but uses an external supply only for behaviour not
specified in any part of the IEC 62386 series, is a bus powered push-button panel with a backlight, where the
backlight operates only when an external supply is connected.

NOTE 3 An example of a bus unit that does not meet these requirements is bus powered LED control gear,
requiring a second device to provide power for the LEDs, where the second device is externally powered. Another
example is a bus powered pulse width modulation (PWM) dimmer which requires an external 24 V DC supply to
drive its output — the dimmer can instead be externally powered from the 24 V DC supply.
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4.7 Bus power supply and load calculations
4.7.1 Current demand coverage

In one system the sum of all bus units' current consumption when not transmitting (see 5.5,
Table 10) shall not exceed the sum of all bus supplies' guaranteed supply current (see 6.5.1,
Table 13). See also Clause A.5.

Additional current is needed during transmission to drive dynamic processes such as charging
capacitances within the system.

Z[Bus Unit + IDynamic Processes < z[Power Supply Guaranteed

The¢re is no universally valid equation for calculating the current needed. for dynamic
processes since this current depends on the system wiring and system structure:

4,72 Maximum signal current compliance

The sum of all bus power supplies' maximum supply current connected to the bus shall neyver
exdeed 250 mA.

Z[Power Supply Guaranteed < zlPower Supply:Maximum <250 mA

473 Simplified system calculation

Forl a system consisting of just one bus power, supply, bus powered bus units, and » externally
powered bus units, for example control gear,-the following simplification is recommended:

IPower Supply Guaranteed
1,2

2 MA X ngyternally Powered Bus Uniits leus Powered Bus Units =

The factor 1,2 is an approximation that takes an additional current of 20 % needed [for
dyrjamic processes into account.

4.8 Wiring

4.811 Wiring‘structure

The¢ bus wiring should be connected in a star topology, a linear topology or a mixture of bgth.
The¢ wiring=shall not be done in a ring structure. The two leads which serve as the bus shalllbe
lochted.in the same cable or cable conduit. In the cable or cable conduit the two leads shall
be hext’to each other in order to prevent unintended coupling to other signals.

NOTE Depending on local installation directives and insulation requirements the two wires can be located in the
same cable as the mains power supply leads.

4.8.2  Wiring specification

Apart from transient effects during transmission, at all times during the operation of the
system, the voltage across the interface of any device shall not differ by more than 2,0 V from
the voltage across the interface of each and every other device connected to the bus. See
also Clause A.1 for further details.

NOTE 1 The voltage drop depends on the sum of the supply currents of all power supplies, the specific resistance
of the leads and the wiring length.

NOTE 2 This requirement can limit the total wiring length in the system.
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4.9 Electrical safety requirements
4.9.1 General

This Subclause 4.9 describes the additional safety requirements for the implementation of
digital addressable lighting interface, in addition to the product safety requirements given in
the relevant product safety standard.

4.9.2 Insulation

The bus wiring and the interface shall be considered a FELV circuit or network.

NOTE 1 This means that systems other than FELV are not covered by this document.

The interface shall have at least basic insulation as required for at least 230 V AC, mains| or
the| product working voltage, whichever is higher, according to IEC 60664-1.

NOTE 2 This voltage level is applicable to e.g. the basic insulation between the interface eircuit and mains or| the
supplementary insulation between the bus wiring and touchable conductive parts of the user-interface.

If the working voltage exceeds 230 V AC (RMS), and this workingyoltage can be applied|on
the| interface in the case of a single fault condition, then there shallFbe a warning includeq in
the| manual, also recommended to be marked on the product{indicating that the workling
voltage is higher than 230 V AC (RMS).

NOTE 3 Working voltage is defined in IEV 581-21-19. This is not usdally the mains voltage.

The¢ insulation between the mains and the interface shall be designed for the applicable
ovdrvoltage category (OVC), as defined in IEC 60664-1, and shall not be less than OVC II.

NOTE 4 If bus wiring is likely, when installed, to bg subjected to impulse voltages that exceed OVC Il, then
add|tional measures to be provided to the bus can ,bé\considered, for example impulse voltage protection or use of
products designed for higher OVC. This can be related to bus wiring being partly outdoors.

4.913 Electric strength

The¢ requirements of I|EC 61347-1:2015, Clause 12 apply, replacing the term "lamp
cortrolgear" with the term "bus,unit".

The value used for working voltage shall be at least 230 V AC, or the product working voltage,
whichever is higher,

th

The¢ over voltage protective device (SPD) shall be disconnected if it complies W
IEG 61643-14)-when conducting the insulation and electric strength test.

4,914 Limitation of the touch current from the device to the bus

Thetalch current shall he limited to 0 5 mA RMS

The touch current shall be measured with the measuring network described in
IEC 60990:2016, Figure 4.

The value of the touch current shall be made available in the product documentation by the
manufacturer of the product.

Annex B gives further information on touch current.

NOTE The use of the term "touch current"” does not indicate that the interface is accessible to touch.
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4.10 Earthing of the bus
The interface terminals shall not be connected to earth, except in the following situations:

e a device containing a bus power supply having a maximum supply current of 250 mA,
where the negative interface terminal is permitted to be connected to earth;

e through a capacitor connected to earth as described in 5.3 or 6.3.

NOTE Unexpected currents, caused by multiple connections of the circuit to protective earth, could cause fire in
the bus wiring. Earthing could also break the safety requirements for certain luminaires.

4.1 Power interruptions at bus units
4.11.1 Different levels of power interruptions

Table 3 and Table 4 show the different levels of power interruptions at bus units.

Table 3 — Power-interruption timing of external power

Minimum Typical Maximum Description
200 ms Short mterrupatlons of external
power supply
> 200 ms <5s Grey area
5s External power cycle®
a8 See4.11.2.
b See4.11.3.

Table 4 — Power-interruption timing of bus power

Minimum Typical Maximum Description
40 ms SS:;)gtIJQterruptions of bus power
> 40 ms <45 ms Grey area
45 ms Bus power downP
> 450 ms < 550 ms Grey area for system failure
550.Mm5 System failure®
a( See4.11.4.
B\ See 4.11.5.

4.11.2 (_Short power interruptions of external power supply

TheTequirements of 4-t+—areappticabte for busumnitsmsteady statewithoutcommunication

on the bus.

NOTE 1 Steady state implies for example that the device has finished its power-up and is ready for the intended
operation without any changes of the output in progress.

Functional tests for short power interruptions shall be done with test methods and test
equipment according to IEC 61000-4-11 at the minimum specified power supply voltage, with
test voltage levels given in Table 5. For AC supply the voltage shift shall occur at zero
crossing.
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Table 5 — Short power interruptions

Test levels
Test voltage level 1 70 %
Test voltage level 2 0 %
Number of periods with AC supply 10
Interruption time with DC supply 200 ms

Du
intd

befre the interruption.

NO]
4.1

Aft
on
car

NOT

4.1

Bu

NOT

Tes
pov

4.1

A bus powered bus unit may‘interpret bus power down as an external power cycle (

ing the power supply interruption, a change of the state may occur. After the power sup
rruption, the bus unit shall be in, or shall re-establish within 30 min, the same stafe

'[E 2 The 30 min time limit is chosen to allow for the long re-ignition time of certain lamp typés.
1.3 External power cycle

br an external power cycle (see Table 3), an externally powered bus-unit shall apply pow
possibly still respond to commands.

[E The power-on behaviour is defined in IEC 62386-102 and IEC 62386-103.

1.4 Short interruptions of bus power supply

5 units shall not interpret short bus power interruptions of up to 40 ms as power down.

[E This implies that short bus power interruptions will ‘not trigger power-on behaviour.

ts for the short interruption of the bus~power supply shall be done at the minimum
ver supply voltage.

1.5 Bus power down

4.1[1.1). It shall interpret system failure as an external power cycle. The external power cy
and corresponding powerenh behaviour shall apply to all logical units simultaneously. §
Table 4.

NOTE The power-on\béhaviour is defined in IEC 62386-102 and IEC 62386-103.

4.11.6 System start-up timing

After external power-on, a bus power supply shall be able to supply the guaranteed sup
current\given in Table 13 after the bus power supply start-up time specified in Table 6 at
latgst.

ply
as

er-

behaviour to all logical units simultaneously. During an external(power cycle, a bus dinit

puUS

bee
cle
bee

ply
the

A receiver shall be ready to receive frames within the maximum receiver start-up time
specified in Table 6.

A transmitter or a multi-master transmitter shall not start transmissions earlier than the
transmitter start-up time specified in Table 6.
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Table 6 — Start-up timing

Minimum Typical Maximum Condition
Bus power supply start-up time 250 ms
Atdv?ncetgl bus power supply 400 ms Guaranteed
start-up time supply current
reached
Integrated bus power supply 400 ms °
start-up time 5¢gb
Receiver start-up time for externally
powered bus units, after external 250 ms ©
power cycle
Receiver start-up time for externally
powered bus units, after bus power 100 ms
down
Receiver start-up time after bus
power down for bus powered bus 1200 ms U=10V ¢
units
Transmitter start-up time 110 ms ©
Multi-master transmitter start-up 110 ms
time
2 Applicable if other bus power supplies are allowed in the systenn:
b Applicable if no other bus power supplies are allowed in thexsystem.
¢ Not applicable for transmitters of bus units which cannot determine the bus state.
d |dle state, bus voltage measured at the interface of the,bus unit.
¢ If an external power cycle occurred and the bus’ power is not available within 350 ms, the
100 ms timing is applicable.

Figure 5 shows an example of the system start-up timing.

@

-

A 450 ms

External On

M o el 0 %% o

00 ms
Idle =
250 ms
Bus | ={110ms @ 110 ms
power supply oy, = >
1200 ms o 1200ms Time
@ External power cycle @ Latest receiver start-up for externally powered unit
@ Latest bus power supply start-up @ Latest receiver start-up for bus powered unit
@ Earliest transmitter start-up @ Bus power down
IEC

Figure 5 — Start-up timing example

NOTE It follows from the provisions of 4.11.6 that a transmitter could be transmitting before all receivers are
ready to receive.
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Electrical specification

General

All voltages and currents refer to the interface of the bus unit.

The control interface shall be polarity insensitive, except when a bus power supply is
integrated. If the integrated bus power supply is switchable, polarity sensitivity is permitted for

bot

h states of the bus power supply (enabled and disabled).

(0]
sys
saf

<

5.2

prvoltage protection is optional, but recommended for the highest rated voltage of
tem. If overvoltage protection is not included, it is recommended that the design.ensu
e operation in case mains voltage is applied to the interface.

Marking of the interface

the
res

The interface shall be marked with "da" or "DA" (for data) on the bus unit: If colour coding is

us¢g

If t

to e distinguished from one another.

5.3

If d
sud

sig
NO7
bety

cap

5.4

The voltage levels in the system\during normal operation shall always be in the range of

nor
wit
ac

NOT
exa

De
wit

d, the colours representing the "da" or "DA" shall be given on the bus unit.

nere is more than one interface, additional marking shall be used to enable the interfa

Capacitors between the interface and earth

apacitors are connected between the interface citcuit and any other part of the dev

hal. Such capacitors shall fulfil the insulation requirements given in 4.9.

[E The capacitance seen on the bus is affected,by the capacitance to earth where a capacitor conne
een the negative side of the interface and earth.on one bus unit is used with another bus unit containir
hcitor connected between the positive side of the-interface and earth.

Signal voltage rating

ninal system voltage givencin Table 7. All bus units as well as the bus power supplies s
nstand the absolute maximum system voltage given in Table 7. Testing shall be done v
urrent of 260 mA for a duration of 1 s.

[E 1 Voltages outside the nominal system voltage range could occur, as a result of ringing on the bus
mple.

ices need~to be polarity insensitive (see 5.1) or power supplies need to be able
nstand.reverse voltages (see 9.7).

Table 7 — System voltage levels

res

ce,

h as earth, these shall be connected from th€ negative side of the rectified interface

tted
ga

the
nall
ith

for

to

Minimum Typical Maximum
Nominal system voltage U oV 20,5V
Absolute maximum system voltage oV 22,5V

The voltage levels at the receiver interface shall be interpreted according to Table 8.
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Table 8 — Receiver voltage levels

Minimum Typical Maximum
High level voltage 9,5V 225V
Threshold voltage >6,5V 8,0V <95V
Low level voltage oV 6,5V

The voltage levels of a transmitter shall be as shown in Table 9.
Table 9 — Transmitter voltage levels

Minimum Typical Maximum
Low level voltage oV 45V
High level voltage? 10,0V P 22,5V

a8 The high level voltage is not under control of a transmitter, but is determined
by the power supply and its location on the bus.

10 V is derived from the minimum power supply voltage of 12V minus the
maximum voltage drop of 2 V on the bus.

5.5( Signal current rating

The relation between the current Ig;5 and the voltag& U at the interface of the bus unit shall
be s shown in Table 10.

Table 10 — Current rating

Minimum Typical Maximum Condition

HBxternally powered bus unit
durrent consumption 75,5 when not
tfansmitting

2,0 mA

0VsU=<225V
Bus powered bus unit current
donsumption /5,5 when not
tfansmitting

250 mA @

10 pA b U, SU<225V¢

Gurrent consumption Iz s\when
n TH =

ot transmitting

Transmitter sink current 250 mA Us4,5Vvd

8 This is the~tReoretical maximum current. In reality a device should consume less current. See 4.7, 5.6 anfl
the last-paragraph of this subclause 5.5.

The«minimum current consumption is necessary for discharging the wiring capacitances and inpyt
capacitances of the bus units connected.

| “U4,, is the threshold voltage of the receiver.

4 This is the required resulting voltage when sinking the maximum current.

Bus units shall not draw more than their specified maximum current, not even during power up
or power down. For bus powered units the actual value to use for testing is the documented
maximum current consumption.

5.6 Marking of bus powered bus unit

If a bus unit is bus powered, the maximum current consumption in mA shall be shown in the
literature. It is also recommended that this should be shown on the label.
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The start-up time of a bus powered bus unit shall be shown in the literature and optionally on
the label.

The maximum current shall take tolerances and temperature drift into account.

5.7 Signal rise time and fall time

The rise time tg,gg and fall time ¢z, of the signal shall fulfil the requirements given in
Table 11. Figure 6 and Figure 7 illustrate the levels used for measuring 7g,gg and g |-

Table 11 — Signal rise and fall times

Minimum Typical Maximum Condition
tribe teap for transmitter 3us?@ Measured between 10 % and 90 % of the
anfl multi-master signal voltage swing. Test shalllbe done at|a
trapsmitter bus voltage Ug g of 20,5 V at"250 mA unlegs
there is an integrated bus_power supply with
Ioax = 250 mA, in which'case no additional
bus power supply shall be used.
tribes teaL fOr transmitter 25 ps Measured between:
- 4,5V and 1155V at Ug g 2 12 V bus voltage
frige racL fOr multi- 15 s 4,5V and (s — 0,5 V) at
mgster transmitter 10V <SFg5< 12V

2 | The system resonance frequency depends on the system components including the wiring. Therefore therq is
no minimum value that ensures the absence of ringing in all cases.*The minimum 75, and ¢, should |be
considered to avoid EMI problems.

IRISE High level
voltage

Voltage

1,5V at Ugyg 212V _
Ugus = 0,5V at 10 V <Ug g <12 V

45V -

Low level voltage

Time
IEC

Figure 6 — Maximum signal rise and fall time measurements
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Figure 7 — Minimum signal rise and fall time measurements

E It follows that any control gear or control device causing a change of logic{level on the bus by mean
hging its own impedance, will change its impedance at a rate such that the timing requirements of Table 11

Bus power supply

General

us power supply can be a stand-alone bus power supply unit or it can be integrated
bus unit into one physical device.

voltages and currents refer to the *interface of the bus power supply unit, whet
grated or not.

5 of
are

th

her

Apart from transient instances,(©f discharging the capacitance of the bus and of any

ele
vol
evq
suf

6.2

In
be
rep|

ctrically passive components connected to the bus, a bus power supply shall, for
ages in the range of 0 \10°22,5 V, never draw a current of more than 1 mA from the b
n if its own external power supply has failed. This requirement is inapplicable to po
plies with a maximum current rating of 250 mA.

Marking of(the bus power supply terminals

nddition te’the marking requirements defined in 5.2, the bus power supply terminals s
marked( with "+" and "-" to indicate the polarity. If colour coding is used, the colo
resenting the "+" and "-" shall be given on the bus power supply.

puUS
us,
ver

nall

6.3

___Capacitors between-the interface-andearth

If capacitors are connected from the interface circuit to any other part of the device, such as
earth, these shall be connected from the negative side of the interface signal. Such capacitors
shall fulfil the insulation requirements given in 4.9.

NOTE The capacitance seen on the bus is affected by the capacitance to earth where a capacitor connected
between the negative side of the interface and earth on one bus unit is used with another bus unit containing a
capacitor connected between the positive side of the interface and earth.

6.4

Voltage rating

The bus power supply shall withstand the voltages shown in Table 7. The bus power supply

out

put voltage shall be as shown in Table 12.
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Table 12 — Bus power supply output voltage

Minimum Typical Maximum Condition

Output voltage 12,0V 16,0 V 20,5V Full supply voltage range, full load
range, full temperature range, idle state

Current rating

A General current rating

Ta

Thi current that the bus power supply is capable of providing to the bus shall be as show

le 13.

Both the maximum supply current and the guaranteed supply current shall befstated in

lite
suf
abd

NOT
sup

NOT
pow
pow

NOT
cap

ply current shall be an absolute minimum and the maximum supply current shall be
olute maximum.

[E 1 Owing to internal power consumption the guaranteed supply current,can) be less than the maxin
bly current when the bus power supply unit is integrated into a bus unit.

[E 2 Typically the maximum supply current is maximum at the minimum allowed temperature for the
er supply, while the guaranteed supply current is minimum at the_maximum allowed temperature of the
er supply.

[E 3 The bus power supply current and the transmitter sink{current influence signal timing due to the wi
bcitance.

Table 13 — Bus power supply current rating

the

rature. It is also recommended that these should be shown on the label.cThe guarantg¢ed

an

ium

bus
bus

ring

Minimum Typical Maximum Condition
Maximum supply Guaranteed Full voltage range, full
250 mA
Current supply current temperature range
Suaranteed supply 8.0 Maximum U=12,0V, full temperature
L a ,0 mA
Current supply current | range
See also 4.6.7.

6.5

A B
ma
ring

NO]

2 Single bus'power supply current rating

us power supply that is designed to be the only one in the system shall be marked wit
kKimum supply current of 250 mA. Such a power supply should be able to withstand
ing on_the*bus; no test is provided.

'E/ The guaranteed supply current can be substantially lower than the maximum supply current.

h a
hny

6.5

.3 Integrated bus power supply current rating

If a power supply is integrated into a bus unit and this bus power supply is the only allowed
bus power supply in the system, the minimum transmitter sink current of this bus unit may be

red

6.5

uced to the maximum supply current of the bus power supply.

4 Dynamic behaviour of the bus power supply

The bus power supply behaviour in case of transitions from open to short circuit shall be as
shown in Table 14 and Figure 8.

The bus power supply behaviour in case of transitions from short to open circuit shall be as
shown in Table 14 and Figure 9.
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Table 14 — Bus power supply dynamic behaviour
Minimum Typical Maximum Condition

Voltage undershoot amplitude 0,5V

Voltage undershoot time 100 ps
Transition from short to open circuit

Voltage overshoot amplitude 2,0V

Voltage overshoot time 100 ps

Voltage rise time 10 us Measured from 0 V to 12 V

Cyrrentovershoot-amptitude 260-mA

clrrent overshoot time 10 s 2_,5 V_/ps transition from open to shor
circuit

Charge overshoot 1 pAs

If there is more than one overshoot/undershoot, the highest amplitude shall be taken
rshoot/undershoot amplitude. The sum of all overshoot/undershoot timés shall be used

ovd
ovgrshoot/undershoot time.

Current

Current

overshoot

time

250 mA |- ———————— | ———

Current overshoot
amplitude

&-2---1

as
as

Figure 8 — Bus power supply current behaviour

Time
IEC
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Figure 9 — Bus power supply voltage behaviour

6.6) Bus power supply timing requirements
6.6]1 Short power supply interruptions

The requirements of 4.11.1 and 4.11.2 apply with thefollowing addition:

The¢ bus power supply shall not interrupt the bus power for 450 ms or longer.

=

This requirement means that short power supply interruptions do not cause system failyre.
Hoywever any interruption of the bus<power longer than 40 ms can have an effect on bus
powered devices. Therefore it is. recommended that the bus power interruption should pot
exdeed 40 ms.

6.62 Short circuit behaviour

On|detection of a short\circuit which exists for longer than the minimum shutdown delay time
given in Table 15, 'the bus power supply may shut down for a period up to the maximum
resfart period given/in Table 15. On each restart the power supply shall turn on the output|for
at least the minimum retry time given in Table 15.

NOTE A system failure condition cannot be caused solely by the behaviour of a power supply conforming to these
reqlirements.

Table 15 = Short circuit timing behaviour

Minimum Typical Maximum
Shutdown delay time 600 ms
Retry time 150 ms 2
Restart period 15s
2 A minimum retry time of 600 ms is recommended.

In a system, there should not be more than one power supply with the shutdown mechanism.
This is to prevent the possibility of two or more power supplies entering shutdown, followed by
them retrying at different times, with neither able to return to normal operation due to
insufficient supply current to restore a loaded bus, and so remaining in the shutdown state.
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If a bus power supply uses the shutdown mechanism, this shall be stated in the literature. It is
also recommended that the information about this shutdown mechanism be shown on the
label.

Bus power supplies without the shutdown mechanism shall be short circuit proof, such that
after removal of the short circuit, the bus voltage shall recover with the voltage rise time given

in Table 14.

7 Transmission protocol structure

7.1 General

This Clause 7 describes the encoding of forward frames and of backward frames. ‘Eigure

shd
imr
imrn
the

7.2
7.2

ws an example of a frame. The most significant bit shall always be transmitted fi

nediately before the stop condition. The bit numbering shall always be;zero-based. T
most significant bit of an r-bit frame shall be bit n-1.

RRTATY TV

| Start
bit

|Bitn—1| | Bit 1 | Bit 0 |Stop condition|
IEC

Figure 10 — Frame example

Bit encoding

1 Start bit and data bit encoding

The¢ start bit as well as the data bits shall be bi-phase encoded. A logical 1 shall contai

risi
bit,

as shown in Figure 11.

A y

Logical 1 Logical 0
IEC

Figure 11 — Bi-phase encoded bits

A sltart bit shrall be encoded as logical 1.

7.2

2 Stop condition encoding

10
rst,

nediately after the start bit. The least significant bit shall always be transmitted last,

nus

N a

hg edge inside the encoded bit; a legical 0 shall contain a falling edge inside the encodged

The stop condition shall be encoded as idle state. The stop condition shall start at the last
rising edge.

NOTE

logical 0, the stop condition begins at the end of this bit.

7.3

Frame description

A frame shall consist of:

1 start bit;
n data bits;

1 stop condition.

If the last bit of the frame is logical 1, the stop condition begins inside this bit. If the last bit of the frame is
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NOTE 1 The number of data bits n depends on the type of frame.

NOTE 2 A frame with n data bits is called an r-bit frame.

7.4

Frame types

7.4.1 16-bit forward frame

A1

6-bit forward frame shall contain n = 16 data bits.

NOTE This type of forward frame can be used to communicate with control gear conformant to IEC 62386-102.

7.4
A2

NOT
IEC

7.4
A3

NOT
IEC

7.4

Frgmes with » = 20 data bits are reserved forward frames. They shall not be used.

7.4
Ab

Ba

7.4

There are two kinds of proprietary forward frames.

2 24-bit forward frame

4-bit forward frame shall contain n = 24 data bits.

62386-103.
3 32-bit forward frame

2-bit forward frame shall contain » = 32 data bits.

[E This type of forward frame is used for firmware transfers to control gear’and control devices conformai
62386-105.

4 Reserved forward frame

5 Backward frame

ackward frame shall contain » = 8 data.bifs.
ckward frames shall be used only-aS)answers to forward frames.

6 Proprietary forward frames

Proprietary forward\frames which differ from the frames defined or reserved in {

size violation in bus units which are not designed to interpret them.

Proprietapy “forward frames which differ from the frames defined or reserved in {
documentiin the start bit, data bit or stop condition encoding. Such proprietary forw
frames:shall trigger a bit timing violation in bus units which are not designed to interg
them.

[E This type of forward frame can be used by and to communicate with control devi¢és“”conformant to

t to

his

document in the(number of data bits. Such proprietary forward frames shall trigger a frame

his
ard
ret

b

At
req

dllblllittcl DGIIU‘iIIg plU}JliUtdly fUIVVdId fldlllbb bild” L;Ulllpiy VVIliI t;IG fldlIIU SCUCTILT till
uirements given in Table 17.

ing

A multi-master transmitter sending proprietary forward frames shall comply with the frame
sequence timing requirements given in Table 22 and shall use by default priority 5 only, until
configured otherwise.

NOTE Proprietary forward frames can trigger backward frames.

A receiver designed for proprietary frames with n» =8 to n =15 bits can distinguish such
frames from overlapping backward frames by a variety of methods. Nevertheless it is
recommended that such designs be avoided.
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8 Timing
8.1

8.1.1

Single-master transmitter timing

— 35 —

Single-master transmitter bit timing

The transmitter bit timing shall conform to the limits shown in Table 16. Figure 12 illustrates a
portion of a typical frame.

NOTE 1

This timing definition is used for control gear and single-master control devices. Multi-master control

devices-are ethinrf io fighfnr fiming constraints-See 8.3 .1

NOTE 2 See Clause A.4 for further details on the change in timing definitions with the change from ‘the

editlon to the second edition of this standard.

Regardless of the low level voltage and the high level voltage, the timing is measured 4
level of 8,0 V.

Voltage

8,0 V-1

J

Half bit

A
JE Biti+ 1 Bit i Biti -1 Biti -2 ](

Double half bit

Half bit Double half bit J
Time
_flow | 'HieH | _“>DouBLELow 'DOUBLE,HIGH
IEC
Figure 12 — Bit timing example
Table 16 — Transmitter bit timing

Minimum Typical Maximum
Half bit time* gu: fLow 366,7 us 416,7 us 466,7 us
Doubie half bit time 154,51 ¢ Low: “DoUBLE. HIGH 733,3 ps 833,3 ps 933,3 ps

Stop.condition time Tgrqp 2 450 ps

8.1}2

Single-master transmitter frame sequence timing

first

t a

Figure 13 shows the settling time between two consecutive frames.

For the settling time the values given in Table 17 shall apply.

Settling time

I
7/

Stop condition

| S:;” [Bit n=1 Bt n~2]Bit -3 [Bit n-4 |

IEC

Figure 13 — Settling time illustration
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NOTE When designing a bus powered bus unit, the minimum transmitter settling time can be regarded as a period
during which power can reliably be drawn from the bus.

Table 17 — Transmitter settling time values

Minimum Typical Maximum
Settling time between aa forward frame 55 ms 10,5 ms
and a backward frame
Settling time between any other frame 13,5 ms b 75.0 ms ©
and a forward frame

a A _tronmcmaitiay chall ottt th fraoncraicoion £ ite bhooloaard feonn Lf oma ) gt
tte—Sram—Statt—the S5 e—athe—H—att WHERH

8.2
8.2
Ar

It ig

For

from this starting edge, to the next edge. This period can be the first half bit of a start bit, g

sto
sar

The¢ timing in Table 19 shall apply from the edge inside a logical bit, to the next edge. T

pern
Fig

Aft
ha

NOT

NOT
bac

S tHaHSHHSSTHeR DA EWa T

the time slot defined in this Table 17, regardless of whether any other
transmitter has already started to transmit a backward frame of its own. The
settling time apparent on the bus will naturally depend upon the timing of the
first backward frame transmitted; the notional settling time for later backward
frames can be regarded as a delay time.

b Also applicable after overlapping backward frames causing a receiver bit timing
violation or a receiver frame size violation.

¢ Only applicable for send-twice forward frames, see 9.4.

Receiver timing
1 Receiver bit timing

pceiver shall receive or reject frames according to thehit timing requirements as follows

recommended that short pulses and spikes ar€)ighored.

logical bits starting with an edge, the timihg given in Table 18 shall apply to the durafion

b condition, or the first half bit of another logical bit where the previous logical bit is of
he value.

iod can be a half bit, a double half bit or a stop condition.
ure 14 shows which table is applicable at which time period in an example.

pr the minimum-'stop condition given in Table 18 and Table 19, a frame is regarded
ing been received.

E 1 For(the'significance of regarding the frame as received, see 9.1.1.

[E 2 ( Receiving a valid backward frame does not necessarily imply that it was sent by a single transmitte

ward, frames can overlap synchronously, or nearly so.

ra
the

his

as

I as
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Table 18 — Receiver timing starting at the beginning of a logical bit

37—

Minimum Typical Maximum Description
< 333,3 ps Grey area
333,3 ps 416,7 ps 500 ps Half bit
> 500 s < 750 s Grey area
750 us 1400 ys @ Bit timing
b violation
45 ms
4-400-ps-2 2-400—s-2 Grey-area
2 400 ps @ Stop condition
a8 Only applicable for idle state.
b Only applicable for active state. Active state longer than 45 ms shall
be interpreted as bus power down.

Table 19 — Receiver timing starting at an edge inside of.a logical bit

Minimum Typical Maximum Description
< 333,3 s Grey area
333,3 us 416,7 us 500 s Half bit
> 500 us < 666,74s Grey area®
666,7 us 833,3 us 1.000 us 2 half bits
>1 000 ps < 17200 ps Grey area
1200 ps 1400 ps @ Bit timing
b violation
45 ms
> 1400 ps @ <2400 pus® Grey area
2400 ys @ Stop condition
2  Only applicable for idle state.
b Only applicable for active state. Active state longer than 45 ms shall
be interpreted*as bus power down.
¢ If an edge occurs after a time within the grey area, the receiver can
conclude that it is a timing violation. This can be caused for example,
by.overlapping backward frames.

Table 18 —" ‘ —
Table 19 >
1 1 1 0 0 0 0
Logical bits Sttfi"t” Bit n—1 |Bit -2 |Bit 1~3 [Bit n-4 Bit1 | Bit0 | Stop condition

IEC

Figure 14 — Receiver timing decision example

8.2.2 Receiver bit timing violation

If a receiver detects a bit timing violation it shall reject the frame, except in case of a
backward frame. See 8.2.5.

After the detection of a bit timing violation, the receiver shall be ready for decoding the next
frame immediately after detection of a stop condition.
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NOTE A receiver bit timing violation could be the result of more than one transmitter being active, e. g. in case of
overlapping backward frames.

8.2.3 Receiver frame size violation

If a receiver detects a frame with a number of data bits not supported by that receiver, this
shall trigger a frame size violation and shall be ignored, except in case of a backward frame,
see 8.2.5.

After a frame size violation the receiver shall be ready to decode the next frame immediately
after the detection of a stop condition.

NOTE A receiver frame size violation could be the result of more than one transmitter being active, or_the rdsult
of a|proprietary forward frame, see 7.4.6.

8.214 Receiver frame sequence timing

De¢oding of a new frame shall only start after detection of a stop condition.

NOTE This requirement ensures that for example, a 24-bit forward frame is not interpreted as a 16-bit forward
franpie when the receiver starts up during the transmission of the 24-bit forward frame)

A receiver shall accept frame sequences with the settling times given in Table 20.

Table 20 — Receiver settling time/values

Minimum Typical Maximum Description
>1,4ms?2 <2,4 ms Grey areaP
Frame shall be interpreted as
Settling time between 2,4 ms 12,4 ms backward frame.
forward frame and
backward frame > 12,4 ms < 13,4 ms Grey areaP
13.4 ms Frame shall not be interpreted
’ as backward frame.
Settling time between > 1,4 ms* <24ms | Grey area’
forward frame and Sl4 s Frame shall be interpreted as
forward frame \ forward frame.
>1,4ms? <2,4ms | Greyarea®
Settling time between 24 ms 94 ms Frames _shall be interpreted as
first and second 6rard ’ send-twice forward frames.
;:)ai"vn\;srgfff:nr;::yice > 94 ms <105ms | Grey area®?
105 ms Frames shall be interpreted as
two separate forward frames.
Settlifig time between > 1,4 ms? <24ms | Grey area’
backward frame and 24 ms Frame shall be interpreted as
fofward frame : forward frame.

2 Because of the definition of the stop condition this is the minimum time to distinguish frames.
b Frames within this area can be interpreted in multiple ways.
¢ See 9.4.

Frames within this area can be interpreted as send-twice forward frames or as two separate
forward frames.

8.2.5 Reception of backward frames

The reception of a backward frame shall start with the first active state after the forward frame
which triggered the backward frame if this first active state is detected within a maximum of
13,4 ms settling time.
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If this frame triggers a frame size violation or bit timing violation, it shall be interpreted as a
backward frame. It is possible that such a frame will contain information that is worth
processing in certain cases. See also 7.4.5 and 9.6.2.

8.3
8.3

Multi-master transmitter timing

A Multi-master transmitter bit timing

The multi-master transmitter bit timing shall be according to the values given in Table 21.

Fig
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8.3
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40 41 4 4 H £ + H [
IS T2 11MuUsStrdi©s a purtult vl a typitdl 1Tdirie.

jardless of the low level voltage and the high level voltage, the timing is measured 4
b| of 8,0 V.

Table 21 — Multi-master transmitter bit timing

Minimum Typical Maximum
Half bit time 7o £ ow 400,0 ps 41607 s 433,3 us
Double half bit time 'DOUBLE.LOW* 'DOUBLE.HIGH 800,0 us 883,3 us 866,7 us
Stop condition time Tgqp 2 450 ps

2 Multi-master transmitter frame sequeéence timing

prder to minimize the probability of collisions, different frame priorities shall be realis
ng different settling times.

E 1 The usage of the forward frame priorities is described in IEC 62386-103.

ure 13 shows the settling time between two consecutive frames.

the settling time of .frames with different priorities, the values given in Table 22 s
ly.

[E 2 When designing a bus powered bus unit, the minimum transmitter settling time can be regarded 4
pd during which\power can reliably be drawn from the bus.

hulti-master transmitter shall follow the rules of collision avoidance (see 9.2.2), collision
detection (see 9.2.3), and collision recovery (see 9.2.4).

red

nall
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Table 22 — Multi-master transmitter settling time values

Settling time between Minimum Typical Maximum
Forward frame and backward frame? 5,5 ms 10,5 ms
Any frame and forward frame (priority 1)° 13,5 ms ¢ 14,7 ms d
Any frame and forward frame (priority 2)° 14,9 ms ¢ 16,1 ms 9
Any frame and forward frame (priority 3)® 16,3 ms ¢ 17,7 ms 9
Any frame and forward frame (priority 4)° 17,9 ms ¢ 19,3 ms d
A £ £ £ L H H b 10 L c 24 4
Ary-frame-and-forward-frame—{prority-5) 495 24-4-ms

a

This is a delay time where the backward frame can start regardless of transitions in
between.

Also applicable after overlapping backward frames causing a receiver bit timing violation or
a receiver frame size violation.

It is strongly recommended that a multi-master transmitter starts its transmission at a
random point of time within the minimum and maximum settling time corresponding to the
intended priority, as this helps in avoiding collisions. Clock tolerances need to be
considered.

When a multi-master transmitter intends to send a frame with a certain priority but the
maximum settling time for this priority has already passed, the Aransmitter can start its
transmission immediately considering collision avoidance.

Method of operation

Dealing with frames and commands

1 General

xecuted is illustrated in Figure 15. The conditions to enter the next state are describe
2, 9.1.3, 9.1.4 and 9.1.5. This (Subclause 9.1 does not necessarily apply when u
prietary forward frames.

The flow from the moment a number of bitsrare received on the bus interface until a commj
i

nd
in

ing
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( Dealing with frames and commands A

Bits received w

. > Stop condition rece|ved

and Bit timing correct’?

!

I,J" No

|"'

Frame rejected Frame received

Known-fram. lh ’)

.l NO J
B
Frame ignored I Frame accepted w

J Known data content’?

/ Mo &
/
Command ignored | (Command acceptedw
k ) k Resources available? )

(Command discardedw (Command executedw

\ )N )

b ¢

o VAN

AN Y

IEC
Figure 15 =Dealing with frames and commands

9.112 Frame received oOrrejected

Any frame consisting.\of valid bits and a stop condition shall be considered received,
othlerwise it shall be considered rejected.

9.113 Frame-accepted or ignored

Any received frame that uses the correct frame type and correct number of data bits for a
particulanreceiver shall be considered accepted, otherwise it shall be considered ignored.

9.1.4 Command accepted or ignored

Any accepted frame shall be analysed for content. If the content forms a command, this
command shall be accepted, otherwise it shall be considered as an ignored command.

NOTE Further details on commands are given in IEC 62386-102, IEC 62386-103, the IEC 62386-2xx series and
the IEC 62386-3xx series.

9.1.5 Command executed or discarded

Any accepted command shall be executed in the settling time between the frame in which it
was received and the next possible frame on the bus, except when explicitly stated otherwise
in the description of the command. Execution of the command could depend on resources to
handle the command.
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Accepted commands that are not executed are considered discarded.

NOTE 1 The next frame on the bus could be a new command or the answer to the received command.

NOTE 2 This timing requirement refers to the change of and the reaction to internal signals of a bus unit. The
delay time between external signals and internal signals of a bus unit is not within the scope of this document, but
could be a performance issue of a system.

The refresh rate of internal variables (for example a status) should be such that a correct new
value can be observed immediately following a command that changes this value (for example
a configuration command), except when explicitly stated otherwise in the description of the

command-

The¢ execution of a command can involve the triggering of a process which itself takes:longer
than the settling time between frames.

NOTE 3 An example for such a process is a running fade.
9.2 Collision avoidance, collision detection and collision recovery
9.2{1 General

Collision avoidance (9.2.2), collision detection (9.2.3), and collision recovery (9.2.4) apply to
multi-master transmitters only. They do not apply to backwardtransmissions.

A multi-master transmitter shall always attempt to avoid-eollisions before sending a forward
frame.

As| collisions cannot be avoided in all situations, a collision detection mechanism| is
negessary. A transmitter detecting a collision' shall always cancel its own transmission
immediately.

If, after collision detection, the resultingisignal on the bus violates the timing requirementg of
9.2/ 3, a collision recovery mechanism shall be applied.

9.2/2 Collision avoidance

Collision avoidance shall{be achieved by checking the settling time before transmittinx a
foryvard frame. This implies that a multi-master transmitter shall not start a transmission when
the|bus is not in idle-state.

NOTE The settlingitime depends on the frame priority used.
9.213 Collision detection

Collision detection shall be applied during the transmission of any forward frame.

When the resulting signal on the bus shown in Table 24 is not identical to the signal the multi-
master transmitter intended to transmit, the multi-master transmitter shall immediately stop its
transmission.

When the transmitter that stopped its transmission can guarantee that the timing of the signal
created before stopping the transmission does not meet one of the destroy areas given in
Table 23 and Table 24, it shall return to collision avoidance as described in 9.2.2. The
transmitter may restart its transmission if it is still required. See also Clause A.3.

Otherwise the transmitter that stopped its transmission shall check the timing of the signal on
the bus:
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e When the timing of the resulting signal does not meet one of the destroy areas given in
Table 23 and Table 24, the transmitter shall return to collision avoidance as described in
9.2.2. The transmitter may restart its transmission if it is still required.

NOTE 1 In this case the resulting frame on the bus is still a valid forward frame and can be received by any bus
unit on the bus.

e When the timing of the resulting signal on the bus meets one of the destroy areas given in
Table 23 and Table 24, the transmitter shall follow the collision recovery method described
in 9.2.4. After collision recovery the transmitter may restart its transmission.

NOTE 2 In this case there would be a risk that one or more devices connected to the bus could interpret the
franje as containing relevant data, whilst others could reject it. This risk is averted by destroying the frame [and
theneby ensuring that all receivers will regard it as invalid.

Table 23 — Checking a logical bit, starting at an edge at the beginning of the bit

Minimum Typical Maximum Description
<100 us Grey area®
100 us 356,7 us Destroy area?®
> 356,7 us <400,0 ps Grey darea
400,0 ps 433,3 us Valid-half bit
> 433,3 us < 476,7 us Grey area
476,7 s Destroy area?®

a8 Signals within the destroy area shall leady‘to collision recovery
described in 9.2.4.

Only applicable for active state.

¢ Pulses in this grey area may be\ignored and not considered in
decisions on timing as they can‘sesult from noise.

Table 24 — Checking a logical bit, starting at an edge inside the bit

Minimum Typical Maximum Description
<100 ys Grey area®
100 us 356,7 us Destroy area?
> 356,7-pus <400,0 ps Grey area
400,0 ps 433,3 ps Valid half bit
> 433,3 us < 476,7 us Grey area
476,7 us 723,3 us Destroy area?®
>723,3 us < 800,0 s Grey area
800,0 us 833,3 us 866,7 us 2 valid half bits
> 866,7 Us < 943,3 us Grey area
943,3 us Destroy area?®
a8 Signals within the destroy area shall lead to collision recovery
described in 9.2.4.
b Only applicable for active state.
¢ Pulses in this grey area may be ignored and not considered in
decisions on timing as they can result from noise.

The signal delay times of the transmitter and the receiver necessary for the check need to be
taken into account when at multi-master transmitters. See Clause A.3.

Figure 16 shows which table is applicable at which time period in an example.
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Table 23 —" ‘ s
Table 24 j ‘V\l\—/
1 1 1 0 0 0 0
Logical bits S:;” Bit 1 |Bit n—2|Bit #~3 |Bit n—4 Bit1 | Bit0 | Stop condition
IEC

Figure 16 — Collision detection timing decision example

9.24 Collision recovery

When starting the collision recovery the multi-master transmitter shall force the bus~teraclive
stafe for the break time rgrpak given in Table 25 within 450 us at the latest.

NOTE 1 This results in all bus units detecting a bit timing violation. All multi-master transmitters will enter|the

collfsion recovery process.
After the break time the multi-master transmitter shall check the bus. lf*the bus is in aclive
staje, the multi-master transmitter shall return to collision avoidance-as described in 9.2.2

Otherwise the multi-master transmitter shall return to collision avoidance as described in 9.pP.

als

NO]

D, but it shall restart its original transmission with a reduced settling time trecoveR-

frane.

Table 25 — Collision recovery timing

Minimum Typical Maximum
Break time t5peak 1,2.ms 1,4 ms
. a
Recovery time IRECOVER 4,0'ms 4,6 ms

a8 |t is strongly recommended that a multi-master transmitter start its

transmission at a random point of time in the interval between the
minimum and maximum recovery time, as this helps in avoiding
collisions.

It iis possible that when Using proprietary frames this break time is not long enough
guarantee detection.«Care should be taken that the proprietary frame is still valid, o
proprietary solution(should be in place for these frames.

Fig

Mu

and

ure 17 shows*an example of the collision recovery mechanism:

trapsmitter 2 now detects the collision at point B of the frame it is intending to transmit. It
forces the bus to active state for the break time grpak-

ti-master transmitter 1 detects a collision at point A of the frame it is intending to tran3mit

[E 2 By this method the last transmitter releasing the bus will be\the first restarting to transmit its forward

to
r a

immediately forces the bus to active state for the break time rgrpak. Multi-magter

Iso

At the end of the break time rgrpak Of multi-master transmitter 1 the bus is still in active state
(point C). Therefore multi-master transmitter 1 enters collision avoidance with the normal
settling time depending on the priority of the forward frame to be transmitted. The settling time
of multi-master transmitter 1 begins when the bus returns to idle state.

At the end of the break time of multi-master transmitter 2 the bus returns to idle state
(point D). Therefore multi-master transmitter 2 enters collision avoidance with the reduced
settling time rrRecover- AS a consequence transmitter 2 will restart its transmission whilst
transmitter 1 is still waiting for the end of its settling time.
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NO]
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9.3

Thi

The purpose of transactions is to ensure that axsequence of commands sent by one con
ice cannot be interrupted by another control device.

de

Transactions

Th

O

Figure 17 — Collision recovery exampje

s Subclause 9.3 shall apply for multi-master transnditters only.

IEC

[E The traces of multi-master transmitter 1 and multi-master transmitter 2 are shown only for explanation
hot be measured in a real system, where only the signal labelled "Bus" occurs.

first frame of the transaction shall bgsent with priority 2, 3, 4 or 5. All remaining forw,

and

trol

ard

frames of the transaction shall be senf* with priority 1. The priority of the first frame of a
trapsaction shall depend on the primary purpose of the transaction. See IEC 62386-103

de

NOT

Exd
40(

not
ma

ils on priorities.

[E By definition a transaction ean consist of a single forward frame.

Send-twice forward frames and send-twice commands

ept during commissioning, a single transaction should not exceed a total duration
ms so that more than one control device can get access to the bus in a reasonable time.
The total duration of_successively transmitted transactions from a single control device shg
exceed 400.,ms/without at least one multi-master transmitter settling time exceeding
Kimum settling time for priority 5.

for

of

uld
the

p
before being executed. Control devices shall use send-twice forward frames for transmission
of such commands.

A transmitter shall transmit two identical forward frames which make up a send-twice forward
frame:

with a settling time as shown in Table 17; see footnote c in the table, and

without any other forward frame in-between.

A multi-master transmitter shall transmit two identical forward frames which make up a send-
twice forward frame as a transaction.
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A receiver shall accept two consecutive forward frames as a send-twice forward frame, if all of
the following conditions hold:

o the settling time between the two identical forward frames is less than or equal to the
maximum receiver settling time given in Table 20;

e no active state occurs in between the two forward frames;

o the two forward frames are identical.

If any one of the above conditions is not met, the receiver shall interpret all frames as

separate forward frames. Consequently the last forward frame received in this context may be
intgrpreted as the first forward frame of a new pair of send-twice forward frames.

9.5/ Command iteration

Some of the commands defined in IEC 62386-102, IEC 62386-103, the IEC 628386-2xx seriltes,
and the IEC 62386-3xx series, trigger and extend appropriate functions' when repeated
perfiodically.

In |addition to the requirements given in 8.1 and 8.3, a transmitter shall transmit the

commands of a command iteration following the requirements given‘in"Table 26.

NOTE There could be other frames sent in-between the frames of a command iteration.

Table 26 — Transmitter command iteration timing

Minimum Typical Maximum Description

Transmitter command 176 ms

iteration interval

Measured between the last rising
edge of one frame and the last rising
edge of the next following frame of a
command iteration.

A fleceiver shall trigger the appropriate function when the frame of the first command| of
command iteration is accepted.

A receiver shall extend the-appropriate function after each acceptance of the command if the
frame is received before the maximum receiver command iteration timeout given in Table P7,
ev@gn if other frames are.réceived within the command iteration.

Table 27 — Receiver command iteration timing

9.6

9.6.1

Minimum Typical Maximum Description
Reeeiver command 12,6 ms 180 ms Accept as command of a command
iteration timeout® iteration.
> 180 ms <220 ms | Grey area
Reject as command of a command
220 ms . ;
iteration.
a8 Measured between the point of time one frame of the command iteration was received and the
next following frame was received; see 8.2.1.

Usage of a shared interface

General

This Subclause 9.6 applies only to bus units where more than one logical unit or instance
share the same physical interface.
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9.6.2 Backward frames

The transmitter shall transmit a valid backward frame if the content of the backward frame of
all logical units is identical. The answer NO to a query shall not be considered a backward
frame with content.

If the content is not identical, the transmitter shall transmit a corrupted backward frame that
contains an active state of at least 1 300 ps and maximum 2 000 us.

NOTE This is to simulate overlapping backward frames.

9.6

The transmitter shall transmit the forward frames generated within the bus unit sequénci
corjsidering the priorities.

NO]

9.7

Th¢ sum of the maximum supply current of all bus power supply units connected to the

shd

Bu
poy
poy

NOT
revg

NOT
pow

NO7

10

There are no variables forcontrol gear or control devices defined in this document.

11

There are no contmands for control gear or control devices defined in this document.

3 Forward frames

[E This is to ensure that a bus unit does not cause internally generated collisions.

Use of multiple bus power supplies

Il not exceed 250 mA.

5 power supplies shall not be connected to the bus with reversed polarity, however
ver supplies shall be protected for such cases, which includes the capability to handle
Ver dissipation caused by reverse polarity.

[E 1 In determining the power dissipation, faulty wiring“ean result in a worst-case voltage of —-22,5V du
rse polarity. A Zener-diode could be used for reverse polarity protection.

er to continue normal operation when one of thé{power supplies fails.

[E 3 See also Clause A.5.

Declaration of variables

Definition of commands

ally

puUS

all
the

D

e to

[E 2 Whenever multiple power supplies are usedjthere is a possibility that the system will not have endugh
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Annex A
(informative)

Background information for systems

A.1  Wiring information

The sum of the resistive voltage drop is one of the factors limiting the system size. The

maximum allowed \/nlfqu drnIn AL on the bus of 2 0V _is determined from the bus Qllr’ply
curfent /g and the total resistance Ry of the wiring:
AU = Ry xIg
The total resistance Rt of the wiring depends on the specific resistance pjof.the wires used,
the| cross-section 4 of the wires and the wiring length L:
L
R =2x px—
T P 1
NOTE 1 For the total resistance the length is doubled, since two wires are’necessary for the bus, hence the factor
twolin the formula.
NOTE 2 The specific resistance is temperature dependent.
Forl the maximum allowed voltage drop of AU =22,0 V and the maximum allowed bus supply
curfent of Iz = 250 mA the following relation bétween cross-section 4 and wiring length L ¢an
be derived from the above formulae:
A
L=4x—
p
Table A.1 shows the maximum cable length L between any two bus units or bus poywer
supplies for different wiring-cross-sections 4 and wiring materials at different temperatures.
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Table A.1 — Maximum cable length

A.2

A.2
A

=

A.2.

y Maximum cable length L
Material m? m
25°C 50 °C 75 °C
0,14 31 28 26
0,50 112 102 93
0,75 168 153 140
Copper 1,00 224 204 187
1,50 3002 3002 281
2,00 3002 3002 3002
2,50 3002 3002 3002
0,14 19 17 16
0,50 68 62 57
0,75 102 93 86
Aluminium 1,00 136 125 +15
1,50 205 187 172
2,00 273 250 230
2,50 3002 3002 288
2 Cable lengths of more than 300 m are not redommended.

System architectures

| General

2 Single-master architecture

dhitectures mentioned in this Annex<A are examples. Other architectures are also possibl

A lighting control system in a‘single-master architecture can consist of:

Figure A.4\.shows an example where the single-master application controller shares

phy

a bus power supply,

a single-master application controller,

at least one:control gear.

sical interface with the bus power supply.

the

Thesmytesmasterappticatiomcomntrotter cambeequipped-witt:

buttons and sensors,

terminals for connection to buttons and sensors, or

communication interfaces to other bus systems.
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/ )

Bus power Bus power
supply supply

Input device
Application Application
controller controller

Bus ] ] ©
Control gear Control Control
gear 1 gear 2

Figure A.1 — Single-master architecture example

IEC

In puch a system architecture the single-master application-controller uses 16-bit forward
frames to transmit commands to the control gear.

NOTE Control gear commands are defined in IEC 62386-102 and‘the IEC 62386-2xx series.
A.3.3 Multi-master architecture with one application controller

A lijghting control system in a multi-master architecture with one application controller ¢an
corsist of:

e |a bus power supply,

e |a multi-master application controfier,
e |at least one input device, and

o |at least one control geaf:

Figure A.2 shows an example of a system with one multi-master application controller and {fwo
inpput devices.
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Bus power Bus power
supply supply
. Input Input
Input device device 1 device 2
Application Application
controller controller
Bus o & &

Control Control

Control gear gear 1 gear 2

IEC
Figure A.2 — Multi-master architecture example with one@pplication controller

In such a system architecture the multi-master application-controller uses 16-bit forward
frames to transmit commands to the control gear. 24-bit forward frames are used to configure
and control the input devices. The input devices usé€)24-bit forward frames to trangmit
infgrmation to the application controller.

NOTE Control gear commands are defined in IEC 62386-102 and the IEC 62386-2xx series. Commands| for
communication between multi-master application contralleps and input devices are defined in IEC 62386-103 [and
the JEC 62386-3xx series.

A.2.4 Multi-master architecture with more than one application controller

A lighting control system in a multi-master architecture with more than one applicafion
corntroller can consist of:

e |a bus power supply,
o |at least two multi-master application controllers, and

o |at least one control-gear.

Figure A.3 shows 'an example of a system with two application controllers.
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Bus power Bus power
supply supply
Input device
Application Application Application
controller controller 1 controller 2
Bus ! 4 4

Control Control

Control gear gear 1 gear 2 .

IEC
Figure A.3 — Multi-master architecture example with two_application controllers

such a system architecture the two multi-master application” controllers use 16-bit forw

ard

frames to transmit commands to the control gear. Since more than one multi-magter
application controller has control over the system, (b is clear that these multi-master

application controllers should be able to cooperatein{order to ensure some level of sysfem
integrity.
NOTE 1 Control gear commands are defined in IEC 62386-102 and the IEC 62386-2xx series.

NOTE 2 The two multi-master application contrellers can communicate with each other using 24-bit forward

frames.

A.2.5 Multi-master architecture'with integrated input device

A llghting control system with.a multi-master architecture with an integrated input device
consist of:

e |a bus power supply,

o |at least one multi=master application controller,

o |at least one input device integrated into a multi-master application controller, and

o |at least ofie-control gear.

Figure A¥-shows an example of a system with an integrated input device.

tan
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Bus power Bus power
supply supply
: Input
Input device device
Application Application Application
controller controller 1 controller 2

There are two possible modes of operation.

NOT

NOT
fran

A.2

Al
inte

Bus <> <> O

Control gear Control Control
gear 1 gear 2

Figure A.4 — Multi-master architecture example with integrated input device

IEC

forward frames to the control gear. It receives and processes 24-bit forward frames fi
the input device. The multi-master application controller 2 is disabled in this case.

Both multi-master application controllers transmit 16-bit forward frames to the control g
and both multi-master application controllers receive and process 24-bit forward fran

over the system, it is clear that thesevtwo multi-master application controllers should
able to cooperate in order to ensure some level of system integrity. The multi-mas
application controller 2 and the input device can act as one or as two logical units on
bus.

E 1 Control gear commands are defined in IEC 62386-102 and the IEC 62386-2xx series.

[E 2 The two multi-master~application controllers can communicate with each other using 24-bit fory
es.

.6 Multi-master architecture with integrated input device and power supply

grated bus power supply can consist of:

zero or more input devices,

Multi-master application controller 1 is the only control device which transmits 16}

bit
om

ear
nes

from the input device. Since more than-6ne multi-master application controller has confrol

be
ter
the

ard

ghting contfrel' system in a multi-master architecture with an integrated input device and

at.leéast one input device and bus power supply integrated into a multi-master applicafion

controller, and

at least one control gear.

Figure A.5 shows an example of a system with an integrated input device and integrated bus
power supply.
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Bus power Bus power
supply supply
: Input Input
Input device device
Application Application
controller controller

In

frames to transmit commands to the control gear. 24-bitforward frames are used to config
control the input devices. The input devices-Use 24-bit forward frames to trangmit

ang
infq

NOT
conm
the

Al

Fig
mid
the
inp

Th
tra

The dashed_horizontal lines show the thresholds of a remote receiver, which are valid due

the

Bus ] > 4
Control gear Control) [Control]
gear 1 gear 2

Figure A.5 — Multi-master architecture example with/integrated
input device and bus power supply

IEC

such a system architecture the multi-master application controller uses 16-bit forw

rmation to the application controller.

[E Control gear commands are defined in IEC 62386-102 and the IEC 62386-2xx series. Commands
munication between multi-master application controllers and input devices are defined in IEC 62386-103
EC 62386-3xx series.

b Collision detection

ure A.6 shows all the timingrelated issues when transmitting. To read it, start with the
ro line (which is the micreeontroller output to the transmitter circuit), see what happens
bus and finally see what happens on the RX micro lines (which are the microcontro
Ut for receiving and checking the timing). All possible delays are accounted for.

dotted horizontdl lines show the thresholds of the local receiver used to check
smission.

bus-influence. The maximum/minimum remote thresholds are 2,0 V above/below the Ig

thrTshoIds, since a 2,0 V voltage drop is possible on the bus.

ard
ure

for
and

TX
on
ller

the

to
cal
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A4

A.4

The¢ aim of €his Annex A is to explain the change of timing definitions from Edition 1
623864101:2009 to Edition 2 of IEC 62386-101:2014.

IEQ

A4

) /i
TX micro o
g
f/—\ /_/f
Max remate threshaold 11 5 \/ e —_—— e e e e e—— /_ —_
Max. threshold 9,5 V
Bus

Min. threshold 6,5 V
Min. remote threshold 4,5 V

RX micro (local)

RX micro (remote)

ﬁ(

(1

Lf

OR

4

(1

O)

—

BO,

A
Y

P

OR

@ Delay TX micro to bus. Unknown, depends on the hardware used.

@ Delay 7y gH to 11,5 V. Unknown;depends on Ug g

@ Fall time, 7g5 | Unknown, depends on transmitter, maximum 15 ps for multi-master.

@ Delay RX micro to bus. Unknown, depends on the hardware used.

@ Delay 7| oy to 4,5 VilUnknown, depends on the transmitter hardware.

@ Worst case delayTX micro to RX micro.

Figure A:6 — Collision detection timing diagram

Timing definition explanations

| General

2 Receiver timing

IEC

of

The receiver timing is in the main points unchanged from Edition 1. The timing tolerances of
10 % have been replaced by absolute minimum and maximum time values.

All timing requirements are given and tested at a fixed threshold voltage of 8,0 V.

A.4.

3 Transmitter timing

Edition 1 of IEC 62386-101 did not explicitly define any transmitter timing. Transmitter timing
was only given implicitly by the receiver timing and its tolerances. Timing definitions suitable
for a proper working multi-master system were not defined.

Also the influence of the wiring and the receiver threshold voltage on signal timing was not
fully considered in Edition 1.
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Edition 2 of IEC 62386-101 defines the timings both for single-master and for multi-master
transmitters, taking into account all influences upon those timings.

Except where otherwise stated, all timing requirements are given for a fixed threshold voltage
of 8,0 V. This threshold voltage is applicable to the test procedures both for transmitters and

for

receivers. This was not the case in Edition 1.

A.4.4 Grey areas

The definitions in Edition 1 of IEC 62386-101 and IEC 62386-102 did not explicitly define

tol

For
eng

Grd
are
poq

Fig
rec

A%

rances 10r the decision points or the receiver tumings.

ineer can put the decision point inside this grey area.

y areas guarantee that any receiver can interoperate with any transmitter,/since the g
as provide a suitable safety margin. As a consequence the grey areas decrease
sible tolerances for transmitters.

ure A.7 illustrates the influences that are taken into consideration at the steps from
eiver timing requirements to the multi-master timing requirements.

Threshold influence ] [:
Bus influence |:| :|
J
Single-master transmitter “\Q
Threshold influence I:l I:
D Grey area
Bus influence |:| |:|

[] Valid timing

wmserizronie SN R W i

IEC

Figure A.7 — Transmitter and receiver timing illustration

p  Maximum current consumption calculation explanation

this reason Edition 2 of IEC 62386-101 introduced so called "grey areas". The,deslign

rey
the

the

A.5

1 single bus power supply
PPy

A bus power supply is characterized by two current values, its maximum supply current and
its guaranteed supply current, as illustrated in Figure A.8.
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_ Maximum
supply current

Guaranteed

supply current

Bus power
supply

The¢ minimum guaranteed supply current is the parameter which ensures that the po
supply is sufficient for the combined current demand of all bus unijtsc¢onnected. Figure
illugtrates that the sum of current demand of all bus units connected should be less than

IEC

Figure A.8 — Bus power supply current values

eqyal to the minimum guaranteed supply current.

Bus unit 8 | ) "

Bus unit 7 |

Busunit6 |

Bus unit 5

Bus unit 4 |

Bus power

] Total bus unit supply
Bus unit 3 > |:> demand

Bus unit 2.+, ()

Bus unit 1

|

Figure A.9 — Current demand coverage

Th¢ maximium supply current is limited to 250 mA as specified in 6.5.

A.!1.2 Multiple bus power supplies

IEC

ver
A.9
or

When the current demand of the bus units connected is greater than the guaranteed supply
current of a single bus power supply, more than one bus power supply can be used. In this

case the sum of their guaranteed supply currents covers the current demand of the system.

When selecting bus power supplies for a system, the sum of the maximum supply currents
can be up to the system limit of 250 mA. Figure A.10 illustrates the situation with four bus

power supplies.
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—

Bus power
supply 4

Bus power
supply 3

A.§.3

In gome cases a second bus power supply can be connected’to the bus for reliability reasg
Thiyis each of them is capable of covering the completé)current demand on its own. If ¢
power supply fails, the current demand can still bé{covered by the remaining bus po

supply.

In puch a configuration it is especially impertant to check that the sum of all maxim

Total bus unit
demand

Total bus
power supply

Bus power
supply 2

Bus power
supply 1

Figure A.10 — Combination of four bus power supplies

Redundant bus power supplies

currents does not exceed the normative general limit of 250 mA.

Figure A.11 illustrates the situation when using redundant bus power supplies.

IEC

ne
ver

250 mA system current limit .
=
o
Bus power
supply 2
=7 \/— — — -
I
I
: > <}:| <
L | Totalbus  _|
power supply
Total bus unit Bus power
demand supply 1

Figure A.11 — Redundant bus power supplies

IEC
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A.6 Communication layer overview

A.6.1 General
Table A.2 shows where the specific layers of the open systems interconnection (OSI)

communication layer model are handled in different parts of the IEC 62386 series. The
ISO/OSI layers are defined in ISO/IEC 7498-1.

Table A.2 — OSI layer model of the IEC 62386 series

OS] layer Meaning Description
7 Application Application Part 102: Instructions and queries for control gear
specific

Parts 2xx: Application extended instructions and queries for control gear

Part 103: Instructions, queries and event messages to/from control
devices

Part 104: Instructions and queries for wireless and alternative wired
system components

Part 105: Instructions and queries for bus units supperting firmware
transfer

Parts 3xx: Control device specific instructiens, queries and event
messages

6 Presentation Meaning of Part 102: Address encoding, instructionjand query encoding, backward
codes frame encoding in control gear

Part 103: Address encoding, instruction and query encoding, backward
frame encoding in control devices

Part 104: Address encoding, instruction and query encoding, backward
frame encoding for wireless and alternative wired system components

Part 105: Addresstencoding, instruction and query encoding, backward
frame encoding ip bus units supporting firmware transfer

5 Session Request Part 102 and*“Part 103:
/response \ . .
Query (16=bit/24-bit forward frame)/Response (8-bit backward frame)
4 Transport Control Partially supported through transactions
transaction
3 Network Resolve First 8 bits of each forward frame:
addresses

Part 102: 64 short addresses, 16 group addresses, broadcast

Part 103: 64 short addresses, 32 control groups, 32 instance groups, 32
instance types, broadcast

Part 103: System addresses

2 Data link Secure Partially supported through start-stop-framing and fixed length of frames
telegram
1 Physical Bit level Part 101:

e voltage levels, rise/fall time, frame sequence timing, timing
tolerances, timing violations

o frame types: 16-bit forward frames, 24-bit forward frames, 20-bit
reserved forward frames, 32-bit forward frames, 8-bit backward
frames

e Manchester encoding, start bit, stop condition, frame size violations
e media access rules: collision detection, avoidance and recovery
Part 104:

e Supported physical layers for wireless and alternative wired system
components
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2 Physical layer

022

The physical layer is based on a definition of allowed expected bit numbers and Manchester

Cod

A.6.

e checking inside the specified tolerances (IEC 62386-101).

3 Data link layer

The data link layer checks the quality of data received at the logical layer. The IEC 62386
series ensures data link quality through Manchester Code violation detection, fixed telegram
length, start-stop-framing, and bit number checking only. The absence of cyclic redundancy
check (CRC) checking is a compromise necessary for simplicity and efficient use of the

avai

A.§

lable bandwidth.

4 Network layer

The¢ network layer defines logical addressing of devices. IEC 62386-102 (defines 16}bit
foryvard frame addressing and IEC 62386-103 defines 24-bit forward frame addressjing
formats. A bus unit needs to determine which of the two address spaces:is applicable| by
chgcking the length of the frames received.

A.§

map

A.§

The
IEQ

A.§

The

.5 Transport layer

transport layer ensures data transmission. Withincthe IEC 62386 series, data

Th
tramsmission is checked through session layer commandsg the principle of operation for this

ter-responder communication system.

.6 Session layer

session layer defines the request/response mechanism (IEC 62386-102
62386-103).

7 Presentation layer

presentation layer defines format classes for data, commands and special comma

(IELC 62386-102, IEC 62386-103+and IEC 62386-105).

A.§

.8 Application layer

and

nds

The application layer_defines application specific codes and data formats (IEC 62386-102,
62386-103, IEC\62386-104, I|EC 62386-105, IEC 62386-2xx series, |EC 62386-8xx
serjes).

IEQ

A.7T

a dystem’ formed by devices of the same edition (given horizontally), where minor vers|

Tabl
nu

Effects-of combining version number 1 and version number 2.y devices

e A.8-shows the effects of replacing or adding a certain edition device (given vertically) in

ion
ber'y is currently in the range of 0 to 1. SI
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Table A.3 — Effects of combining version number 1 and version number 2.y devices

Version 1 system

Version 2.y single-master
system

Version 2.y multi-master
system

Version 1
control gear

Usually it works but there can
be trouble due to incorrect
specified timing

Usually it works but there can
be trouble due to new
specified timing, commands
or behaviour

Usually it works but there can
be trouble due to new
specified timing, commands
or behaviour

Version 1
control
device

Usually it works but there can
be trouble due to incorrect
specified timing

The entire system will behave
as a version 1 single-master
system

Combination is not possible
(multi-master controllers are
not defined in version 1)

<

ersion 2.y
ntrol gear

(o]

Usually it works but there can
be trouble due to incorrect
specified timing and minor

issues can occur when
memory banks are used

Combination is possible

Combination is possible

Vlersion 2.y
single-master
tontroller

The entire system will behave
as a version 2.y single-master
system, as long as only 102
version 1 commands are used

Combination is possible

(L]

Combination-is not possibl
(single-master controllers afe
not meant to be used in &
multi-master system)

ersion 2.y
ulti-master
Controller

3 <

The entire system will behave
as a version 2.y multi-master
system, as long as only
102 version 1 commands are
used

Combination is possible

Combination is possible

ersion 1
RQus power
supply

Combination is possible

Combination is possible

The combination is not
guaranteed due to new
specified timing or behaviopr

ersion 2.y
us power
supply

o <

Combination is possible

Combination is possible

Combination is possible
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Annex B
(informative)

Touch current

The touch current of the interface, as specified in 4.9.4, is current I, in Figure B.1 and
Figure B.2.

Controlgear

N I -
]2 Transformer
1 i

Figure B.1 — Touch current from a bus ‘unit

Controlgear

Application controller

L I
I

N @,

12 Transformer

Transformer
i N\
Intefface |
bus

Controlgear )
L
N rC

12 Transformer

I L)

— 1 ﬂjf(ﬁ) Summation of touch currents

IEC

Figure B.2 — Summation of touch currents from several bus units

The¢ summation of touch current is specified in IEC TS 63117.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERFACE D'ECLAIRAGE ADRESSABLE NUMERIQUE -

Partie 101: Exigences générales —
Composants de systeme

AVANT-PROPOS

He I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IECfa pour obje
avoriser la coopération internationale pour toutes les questions de normalisation dans\les domaine

'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internationg
les Spécifications techniques, des Rapports techniques, des Spécifications accessibles_au public (PAS) et
SGuides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a)des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison avec I''fEC, participent également
ravaux. L'IEC collabore étroitement avec I'Organisation Internationale de(Normalisation (ISO), selon

conditions fixées par accord entre les deux organisations.

L es décisions ou accords officiels de I'lEC concernant les questions technigues représentent, dans la mesur
possible, un accord international sur les sujets étudiés, étant donné que’les’Comités nationaux de I'lEC intéreg
sont représentés dans chaque comité d'études.

| es Publications de I'lEC se présentent sous la forme de recommmandations internationales et sont agrg
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin
'IEC s'assure de I'exactitude du contenu technique de ses ptblications; I'lEC ne peut pas étre tenue respons
e I'éventuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, |lessComités nationaux de I'lEC s'engagent, dans touf
mesure possible, a appliquer de fagon transparente les’Publications de I'lEC dans leurs publications nation

égionales correspondantes doivent étre indiquées'en termes clairs dans ces derniéeres.

L 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend

conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifica
ndépendants.

[ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne dojt étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai

compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'l
bour tout préjudice causé _eh cas de dommages corporels et matériels, ou de tout autre dommage de que
hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper]
Hécoulant de la publieation ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l
bu au crédit qui Juihest accordé.

 'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
éférencées €st obligatoire pour une application correcte de la présente publication.

| 'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'g
e droits' de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets.
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L'IEC 62386-101 a été établie par le comité d'études 34 de I''EC: Eclairage. Il s'agit d'une
Norme internationale.

Cette troisieme édition annule et remplace la seconde édition parue en 2014
I'Amendement 1:2018. Cette édition constitue une révision technique.

et

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) le domaine d'application a été mis a jour;

b) les paragraphes relatifs a la sécurité et a la mise a la terre ont été mis a jour et élargis;

c) les références ont été mises a jour;
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['utilisation de I'alimentation du bus et de I'alimentation externe a été clarifiée;

e) la sensibilité a la polarité des bus, y compris I'alimentation électrique du bus, a été mise a

f)
Le

Le

jour;
les tailles de trames de 32 bits ne sont plus réservées.

texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
34/947/FDIS 34/988/RVD

abguti a son approbation.

La
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angue employée pour |'élaboration de cette Norme internationale est I'anglais.

document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été 'développé selon

www.iec.ch/members_experts/refdocs. Les principaux types de doguments développés
I'lE|C sont décrits plus en détail sous www.iec.ch/standardsdev/publications.
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présente Partie 101 de I'lEC 62386 est destinée a étre utilisée conjointement avec:

l'appareillage de commande) appropriée;

(dispositifs de commande), et avec la Partie.3xx (exigences particulieres pour les dispos
de commande) appropriée;

la Partie 104, qui contient les exigences générales pour les composants de systém
connexion alternative ou sans fil;

la Partie 105, qui contientJes exigences particulieres relatives au transfert
microprogramme pour les appareillages et dispositifs de commande.

clairage adressable numeérique, se trouve sur le site web de I'lEC.

comité a décidé-que le contenu de ce document ne sera pas modifié avant la date de stab
herché. A cétte date, le document sera

reconduit,

sypprime,

la Partie 103, qui contient les exigences ¢générales pour le type de produit applicable
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quée sur le site-web de I'lEC sous webstore.iec.ch dans les données relatives au docuant

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le voierayjant

les

pctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément-lEC, disponibles spus

par

la Partie 102, qui contient les exigences généralespour le type de produit applicable
(appareillage de commande), et avec la Pattie 2xx (exigences particulieres ppur

tifs
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du

b |liste de toutes les parties de la série IEC 62386, publiées sous le titre général Interface

remplace par une edition revisee, ou

amendé.

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a une
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer
cette publication en utilisant une imprimante couleur.
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INTRODUCTION

L'IEC 62386 est composée de plusieurs parties, appelées série. La série IEC 62386 spécifie un
systéme a bus pour la commande par des signaux numériques des appareils d'éclairage
électroniques. La série IEC 62386-1xx inclut les spécifications de base. La Partie 101 contient
les exigences générales relatives aux composants de systéme, la Partie 102 étend ces
informations avec les exigences générales relatives aux appareillages de commande et la
Partie 103 étend ces informations avec les exigences générales relatives aux dispositifs de
commande. Les Parties 104 et 105 peuvent s'appliquer a I'appareillage de commande ou aux
dispositifs de commande. La Partie 104 fournit les exigences relatives aux composants de
Xi v ] iT i i du
igroprogramme. La Partie 150 fournit les exigences concernant une alimentation électrique
auXiliaire qui peut étre autonome ou intégrée aux appareillages de commande ou aux dispositifs
de commande.

La | série IEC 62386-2xx étend les exigences générales relatives aux appareillages |de
commande aux extensions spécifiques aux lampes (principalement pour la rétrocompatiblilité
avgc I'Edition 1 de I'lEC 62386) et aux caractéristiques spécifiques aux appareillages|de
commande.

La jsérie IEC 62386-3xx étend les exigences générales relatives aux)dispositifs de commande
auf extensions spécifiques aux dispositifs d'entrée décrivant lestypes d'instances, ainsi mue
cerfaines caractéristiques communes qui peuvent étre combinées a plusieurs types d'instandes.

Cette troisiéeme édition de I''EC 62386-101 est destinéeia étre utilisée conjointement ayec
I'lE|IC 62386-102 et avec les différentes parties qui composent la série IEC 62386-2xx relaflive
au) appareillages de commande, ainsi qu'avec I'lEC62386-103 et les différentes parties [qui
composent la série IEC 62386-3xx, qui spécifie\des exigences particulieres relatives 1TUX
dispositifs de commande. La présentation en parties publiées séparément facilitera les futurs
amgendements et révisions. Des exigences supplémentaires seront ajoutées en fonction des
begoins identifiés.

La ptructure des normes est représentée sous forme de graphique a la Figure 1 ci-dessous

Figure 1 — Vue d'ensemble de I'lEC 62386

La présente partie de I'|EC 62386, tout en faisant référence a un article quelconque des autres
parties de la série IEC 62386-1xx, spécifie la mesure dans laquelle un article s'applique. Les
autres parties contiennent également des exigences supplémentaires, s'il y a lieu.

Tous les nombres utilisés dans le présent document sont des nombres décimaux, sauf
indication contraire. Les nombres hexadécimaux sont donnés dans le format 0xVV, ou VV est
la valeur. Les nombres binaires sont donnés dans le format XXXXXXXb ou dans le format XXXX
XXXX, ou X est 0 ou 1; "x" dans les nombres binaires signifie que "la valeur n'a pas d'influence".
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INTERFACE D'ECLAIRAGE ADRESSABLE NUMERIQUE -

Partie 101: Exigences générales —
Composants de systeme

1 Domaine d'application

La [présente partie de I'lEC 62386 s'applique aux composants de systeme dans un systemg a
bug pour la commande par des signaux numériques des appareils d'éclairage électraniquesy.

Leg méthodes et algorithmes de commande et les méthodes d'échange de“données des
contréleurs d'application utilisés pour la commande d'éclairage ne relévent-pas du domaline
d'application de la série IEC 62386. Les exigences relatives @ “la compatibilité
électromagnétique (CEM) ne relévent pas du domaine d'application de la'série IEC 62386.

2 | Références normatives

Leg documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de |leur contenu, des exigences du présent document.*Pour les références datées, selule
I'édition citée s'applique. Pour les références non datées; la derniére édition du document|de
réference s'applique (y compris les éventuels amendements).

IEG 61347-1:2015, Appareillages de lampes — Rartie 1: Exigences générales et exigences|de
séqurité
IECG 61347-1:2015/AMD1:2017

IEG 62386-102:2022, Interface d'éclairage adressable numérique — Partie 102: Exigenges
générales — Appareillages de commande

IEG 62386-103:2022, Interface' d'éclairage adressable numérique — Partie 103: Exigenges
générales — Dispositifs de(cemmande

IEG 62386-104, Interface d'éclairage adressable numérique — Partie 104: Exigenges
générales — Composants de systéme a connexion alternative ou sans fil

IEG 62386-105;" Interface d'éclairage adressable numérique — Partie 105: Exigenges
patticulieres pour appareillages et dispositifs de commande — Transfert du microprogramme

IEG 62386-2xx (toutes les parties), Interface d'éclairage adressable numérique — Partie qxx:

E anpcaq narfinlidrao neogir Ino annarailla~nanao Ao Ao papa o
Xrgenees rPaTaCuUn CTCo PpoUT 1coapparcimaygocouCc—Cummniialiac

IEC 62386-3xx (toutes les parties), Interface d'éclairage adressable numérique — Partie 3xx:
Exigences particulieres pour les dispositifs de commande

IEC 61000-4-11, Compatibilité électromagnétique (CEM) — Partie 4-11: Techniques d'essai et
de mesure — Essais d'immunité aux creux de tension, coupures breves et variations de tension
pour les appareils a courant d'entrée inférieur ou égal a 16 A par phase

IEC 60664-1, Coordination de l'isolement des matériels dans les réseaux d'énergie électrique
a basse tension — Partie 1: Principes, exigences et essais
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IEC 60990:2016, Méthodes de mesure du courant de contact et du courant dans le conducteur
de protection

IEC 61643-11, Parafoudres basse tension — Partie 11: Parafoudres connectés aux systemes
basse tension — Exigences et méthodes d'essai

3

Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'I$O et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilise
en jnormalisation, consultables aux adresses suivantes:

o |IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

état actif

phase de la tension de niveau bas au cours d'une transmission

Note 1 a I'article: Le bruit et les impulsions bréves peuvent étre ignorés et(ne modifient donc pas I'état.

3.2

alimentation électrique avancée du bus

alin]
me

Not
con

3.3

nentation électrique du bus capable de vérifier lessconditions de défaut sur le bus avant
ftre en marche sa sortie en continu

b 1 a l'article: Le raccordement de la tension sectetir~au bus ou le court-circuit du bus sont des exemple
Hitions de défaut.

controleur d'application

dis
dis

3.4
tra

bositif de commande raccordé aubus et qui envoie des commandes afin de commander
bositifs d'entrée et/ou l'apparéillage de commande raccordés au méme bus

me en arriere

trame utilisée pour ladtransmission en arriére

3.5

tra
tra

3.6
bu

nsmissiomen arriére
smissigide données en réponse a et déclenchée par une transmission en avant

de

de

les

ligne de connexion a deux fils qui transporte de I'énergie électrique et des trames

3.7

alimenté par le bus

fou

3.8

rniture de I'énergie de fonctionnement par le bus

mise hors tension du bus
coupure de l'alimentation du bus de plus de 45 ms
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3.9

coupure de lI'alimentation du bus

situation anormale ou la tension du bus est dans la plage de tensions de niveau bas
récepteur, et non due a la présence d'un émetteur actif

3.10
alimentation électrique du bus
unité qui fournit au bus une énergie électrique définie

3.11

unité de bus

unifé logique ou combinaison d'unités logiques, qui contient un émetteur et, en optign;
récepteur

Note 1 a I'article: Voir 4.6.6.

3.1
dépassement de charge
produit du temps de dépassement du courant et de I'amplitude de dépassement du courant

3.1
collision
sityation dans laquelle deux émetteurs ou plus émettent simultanément

Not¢ 1 a l'article: Les collisions peuvent passer inapergues si le cadencement de la transmission est suffisamnj
simfjlaire et le contenu des trames transmises est identique.

3.1
commande

du

un

ent

trapsmission en avant avec une quantité d'information appropriée, destinée a provoquer dine

réaction chez le récepteur

Note 1 a l'article: Un récepteur, aprés avoir'@décodé une commande, peut, le cas échéant, décider d'ignorg
commande.

Note 2 a l'article: Se reporter a I'EC 62386-102, a I'lEC 62386-103, a I'lEC 62386-104, a I'lEC 62386-105,
sérip IEC 62386-2xx et a la série |[EC 62386-3xx pour les définitions des commandes.

3.16
dispositif de commande

dispositif raccordé_au)bus et qui envoie des commandes a d'autres dispositifs raccordés
méme bus

Note 1 a l'artiele "Les dispositifs de commande peuvent aussi recevoir des commandes et des transmissiong
arri¢re. Les dispositifs de commande peuvent contenir des contrdleurs d'application et/ou des dispositifs d'entré

3.16

rla

A la

au

en

o

appareillage de commande

dispositif raccordé au bus et qui regoit des commandes afin de commander au moins une so
de maniére directe ou indirecte

rtie

Note 1 a I'article: L'appareillage de commande de lampe décrit dans I'lEC 61347-1 peut couvrir les appareillages

de commande.

3.17
temps de dépassement du courant

temps par bit pendant lequel le courant fourni par I'alimentation électrique du bus est supérieur

a la valeur maximale admise de 250 mA, aprés un passage de I'état de repos a I'état actif

Note 1 a l'article: Voir 6.5.4.
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3.18
zone de destruction
créneau temporel ou une trame valide ne peut étre assurée

3.19
front
passage de I'état actif a I'état de repos ou inversement

3.20

message d'événement

comhmande envoyée par un disposifif de commande en vue de diffuser des informations suf le
bug

32N
alimentation externe
fourniture de I'énergie de fonctionnement par une alimentation électrique distincte

Note 1 a l'article: L'alimentation électrique distincte peut étre le secteur, un systéeme'dialimentation en coufant
continu, etc.

3.2
trame en avant
trame utilisée pour la transmission en avant

3.2
priprité de trame en avant
propriété d'une trame en avant qui sert a prioriserd’aecés au bus

3.2
trahsmission en avant
trapsmission de données initiée par un dispositif de commande

Notg¢ 1 a l'article: Voir aussi 3.5.

3.25
trame
engemble de bits consécutifs'suivis d'un état d'arrét

Note 1 a I'article: Voir Article 8 pour la définition du cadencement d'un état d'arrét.

3.26
zone grisée
créneau temporel qui contient le point de décision qui sépare les créneaux temporels adjacelnts

Note 1,a\l'article: Une zone grisée indique que la décision est arbitraire. En général, il convient d'utiliser comme
actipn lentrée précédente ou suivante dans un tableau. Voir Article 8 pour de plus amples informations.

3.27
état de repos
phase de tension de niveau haut entre et pendant les transmissions

Note 1 a I'article: Le bruit et les impulsions bréves peuvent étre ignorés et ne modifient donc pas I'état.

3.28

dispositif d'entrée

dispositif de commande raccordé au bus et qui envoie des commandes a I'aide d'un émetteur
a plusieurs maitres, afin de diffuser des informations sur les actions des utilisateurs et/ou les
valeurs des capteurs

Note 1 a I'article: Les dispositifs d'entrée ne transmettent pas de commandes a l'appareillage de commande.
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3.29

ins

tance

unité de traitement des signaux d'un dispositif d'entrée

3.3
ins

0
truction

commande transmise pour modifier une ou plusieurs variables dans une unité de bus

3.3

1

alimentation électrique intégrée du bus

ali

unifé de bus

3.3

interface
bornes ou fils destinés a étre raccordés au bus

3.3
un

apf
al

Not

3.3
co
cor

qui

3.3

émietteur a plusieurs maitres

ém
col

Not
sys

3.36

tra

trame en avant destinée a des usages propres au fabricant

3.3
req

commande*transmise pour observer une variable dans une unité de bus

Not

entation electrique du bus Integree dans un dispositif physique qui contient egalement line

té logique
areillage de commande ou dispositif de commande qui est confasme a I'lEC 62386-102
EC 62386-103

b 1 a l'article: Voir 4.6.6.

tréleur d'application a plusieurs maitres
tréleur d'application capable de partager le bus avec d'autres dispositifs de commands
utilise un émetteur a plusieurs maitres

5

ptteur qui suit le cadencement aplusieurs maitres et prend en charge la détection
isions, I'évitement de collisions eti\les méthodes de récupération en cas de collision

e 1 & l'article: Les émetteurs a plusieurs maitres sont utilisés dans les dispositifs de commande destinés
emes de commande a plusieurs\smaitres.

me en avant propriétaire

7
uéte

3.3

p 1\a l'article: Une requéte peut étre suivie d'une trame en arriére.

8

récepteur
partie d'une unité de bus qui détecte et décode des trames sur le bus

3.3

9

réservé
destiné a une utilisation ultérieure

ou

et

de

aux
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3.40
commande double envoi
commande transmise par les trames en avant double envoi

Note 1 a l'article: Se reporter au 9.4, a I'lEC 62386-102, a I'lEC 62386-103, a la série IEC 62386-2xx et a la série
IEC 62386-3xx pour plus de détails sur les commandes double envoi.

3.41

trame en avant double envoi

trame en avant qui nécessite d'étre transmise deux fois avec une durée d'établissement limitée,
en vue d'étre traitée par le récepteur

3.4
durée d'établissement
temps pendant lequel le bus est a I'état de repos aprés le dernier front montant d'une trameg et
avgnt le premier front descendant de la trame suivante

3.43
controleur d'application a un seul maitre
contréleur d'application qui n'est pas tenu d'utiliser un émetteur a plusieurs maitres

Not¢ 1 a l'article: Cela implique qu'aucun autre contrdleur d'application, ni ‘ducun autre dispositif d'entrée dvec
megsages d'événement activés, ne peut étre connecté au bus.

3.44
trame en avant normalisée
trame en avant définie et décrite dans la série IEC 62386

3.4
défaillance systéme
coypure de l'alimentation du bus de plus de~550 ms

3.4

trapsaction
engemble ininterruptible d'une owxde plusieurs trames en avant consécutives transmises parfun
sell dispositif de commande, sans aucune trame en arriére ou avec plusieurs trames en arrigre

3.4
émietteur
partie d'une unité de bus qui place les trames sur le bus

3.4

temps de dépassement de la tension
temps parsbit pendant lequel la tension fournie par l'alimentation électrique du bus [est
supérieure a 20,5 V aprés un passage de I'état actif a I'état de repos

Note 1 a l'article: Voir 6.5.4.

3.49

temps de sous-dépassement de la tension

temps par bit pendant lequel la tension fournie par I'alimentation électrique du bus est inférieure
a 12,0 V apres un passage de |'état actif a I'état de repos

Note 1 a l'article: Voir 6.5.4.

3.50
trame acceptée
trame regue qui utilise le type de trames et le contenu de bit de données adéquats
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1

trame ignorée
trame regue, mais non acceptée

3.5

2

trame regue
trame avec un bit de départ et des bits de données valides, et un état d'arrét

3.5

3

trame rejetée

trame non regue

3.5

TBITF

trés basse tension fonctionnelle

TBT dans un circuit prévu a des fins fonctionnelles et ne satisfaisant pas aux exigences

B

Not

Not

[Sd

4

4.1

La
fon
d'in

L'A

NOT
La s
éled
bati

4.2

La
dar
pla
ver
se

S (ou de TBTP)

b 1 a l'article: La TBTF présente une isolation principale par rapport a la BT.

b 2 a l'article:  Un circuit TBTF présente des risques en cas de contact.

URCE: IEC 60598-1:2020, 1.2.42.1, modifié — Les Notes,a l’article ont été ajoutées.]

Généralités

Objet

[E La série IEC 63044 et I'|SO/IEC 14762 ne s'appliquent pas pour les besoins de la présente série IEC 62
érie IEC 63044 peut s'appliquer’aux contrdleurs d'application s'ils sont destinés a étre utilisés comme syste
troniques pour les foyers domestiques et les batiments (HBES) et comme systémes de gestion techniqud
ment (SGTB).

Numeéro de-version

s la plagelcomprise entre 0 et 62 et le numéro de version secondaire y se situe dang
ge comprise entre 0 et 2. Lorsque le numéro de version est codé par octet, le numéro

Sifuer dans les bits 1 a 0.

de

un

normalisation de l'interface d'éclairage™ adressable numérique vise a assurer
ctionnement multifournisseur interopérable sous le niveau de systémes de gestion
hmeubles.

nnexe A donne des informations supplémentaires concernant les systémes.

86.
mes
du

version doifsse présenter sous le format "x.y", ou le numéro de version principale x se situe

la
de

sion(principale x doit se situer dans les bits 7 a 2 et le numéro de version secondaire y doit

A chaque amendement d'une édition de I''EC 62386-101, le numéro de version secondaire doit
étre augmenté de un.

Lors d'une nouvelle édition de I'lEC 62386-101, le numéro de version principale doit étre
augmenté de un et le numéro de version secondaire doit étre égal a 0.

Le

numeéro de version actuel est "3.0".

NOTE Les documents IEC font généralement I'objet de deux amendements avant toute nouvelle édition.
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4.3  Structure et architecture de systéme

Un systéme doit étre constitué des composants répertoriés dans le Tableau 1.

Tableau 1 — Composants de systéme

Composant Grandeur Pour plus d'informations, voir
Alimentation électrique du bus 21 Article 6
Appareillages de commande 20 IEC 62386-102

o P o I o
wumrureunr U dappneatiuri

I
4

(@]
(¢ ]

HC62386=1
IEC 62386-103
4.8 et Article A.2

Dispositifs d'entrée

v
o

Bus 1

Daps un systéme, toutes les unités de bus ainsi que les alimentations électriques du bus
raccordées en paralléle au bus.

NO7
apppreillages de commande et tous les dispositifs de commande sur le bus.

La Figure 2 représente un exemple de structure de systéme.

Alimentation électrique Alimentation

du bus électrique
(IEC 62386-101) du bus

Dispositifsdde Dispositif N
(||§8 rg2m322-1§3) d’entrée d'application

Bus
(IEC 62386-101)

Appareillage de

| Appareillage Appareillage
commande |* |de commande | |de commande
(IEC 62386-102)

IEC

Figure 2 — Exemple de structure de systéme

Voifr 4.8 pour des informations détaillées sur le cablage et I'Article A.2 pour des informati
sur|les architectures possibles de systeme.

4.4—Fhpedinformations-du-—systéeme

[E En conséquence, toutes les trames sont visibles pour toutes les aliméntations électriques, tous

siont

es

PNsS

La Figure 3 représente les différents types de trames qui sont utilisés pour la communication
entre les unités de bus dans un systéme. Une trame en arriére n'est toujours transmise qu'en

réponse a une trame en avant.


https://iecnorm.com/api/?name=e75074deed6405d2fc38bc91d0506ac6

- 80 - IEC 62386-101:2022 © IEC 2022

SEE—— EEEEEE— S
FF de 24 bits FF de 16 bit
Dispositif Contréleur BF Appareillage
d’entrée FF de 24 bits d’application de commande
BF
———— ——— ~———

BF: Trame en arriere
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4.6
4.6
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FF. Tralre ern avaril
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Figure 3 — Communication entre les unités de bus (exemple)

flux direct d'informations d'un dispositif d'entrée a un appareillage de conimande n'est
prisé. Outre les communications représentées a la Figure 3, pour. le transfert
roprogramme (IEC 62386-105), les contrdleurs d'application peuvent émettre des trames
nt de 32 bits et les trois unités de bus représentées peuvent recevoir des trames en av
32 bits. Les contrbleurs d'application a plusieurs maitres peuvent également étre
etteurs de trames en arriére de 8 bits.

[E Un exemple de systéme conforme au présent document peut &tre Tonstitué uniquement d'un contrd|
plication et d'appareillages de commande; voir A.2.4. Dans un tel systéme, I'entrée de l'utilisateur ne donne
a des trames en avant de 24 bits sur le bus.

Types de commandes

unités de bus conformes au présent document doivent utiliser, pour la communication,
Erents types de commandes suivants:

messages d'événement;

instructions; et

requétes.

[E  Voir les autres parties de la ;'série IEC 62386 pour plus de détails sur les messages d'événement,
uctions et les requétes.

Unités de bus
1 Emetteurs et récepteurs dans les unités de bus

Tableau 2+fournit un récapitulatif des différents récepteurs et émetteurs autorisés p
que unitéyde bus. Il n'est pas admis qu'une unité de bus émette ou regoive d'autres tran

cellesvindiquées dans le Tableau 2, a I'exception des trames en avant propriétair
r 7.4 _pour les détails des différents types de trames.

has
du
en
ant
les

leur
pas

les

es

pur
nes
eS.
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Tableau 2 — Emetteurs et récepteurs dans les unités de bus

4.6

Un
104

Ihd

Unité de bus Récepteur de Emetteur de
Trames en avant de
Appareillages de 32 bits Trames en arriére, suivant les exigences de
commande Trames en avant de cadencement a un seul maitre?
16 bits
Trames en avant de Trames en avant de
32 bits 24 bits
Dispositif d'entrée
Trames en avant de - A
24 bltS rrdaires it diricre
Trames en avant de Trames en avant de Suivant les
32 bits 32 bits exigences de
cadencement a
. o Trames en avant de Trames en avant de plusieurs maftres
Contrdleur d'application a 24 bits 24 bits
plusieurs maitres
Trames en avant de Trames en avant de
16 bitsP 16 bits
Trames en arriere Trames en arriére?

Trames en avant def16bits, suivant les
exigences de cadencement & un seul maftred

Contréleur d'application a

¢
un seul maitre Trames en arriere

2@ Aucune méthode de détection de collisions ou d'évitement de collisions ne doit étre appliquée aux
transmissions des trames en arriéere.

Applicable seulement lorsque le contrdleur d'application a plusieurs maitres est capable de traiter
les trames en avant de 16 bits transmises par d'autres contréleurs d'application.

¢ Exigé seulement si le controleur d'application a un‘“seul maitre utilise des adressages ou des
requétes.

Un contrdleur d'application a un seul maitre peut'également envoyer des trames de 24 bits en cas
d'interrogation des dispositifs d'entrée, ainsi(@ue des trames en avant de 32 bits.

2 Appareillages de commande

appareillage de commande_doit étre conforme au présent document ainsi qu'a I'lEC 623
et aux parties applicables de la série IEC 62386-2xx.

oit comprendre un técepteur pour les trames en avant de 16 bits et un émetteur pou

trapsmission des trames en arriére. L'émetteur de trames en arriére doit satisfaire

exi
pas
cor

4.6

jences de cadencement applicables a un émetteur a un seul maitre défini en 8.1 et ne
mettre en ceuvre la détection de collisions ou la récupération en cas de collision. Il p
nprendre un ¥écepteur pour les trames en avant de 32 bits.

3 Dispositif d'entrée

Un

la
ux
oit
eut

dispositif d'entrée doit étre conforme au présent document ainsi qu'a I'lEC 62386-103 et aux

parties applicables de la série IEC 62386-3xx.

Il doit contenir un émetteur a plusieurs maitres suivant les exigences de cadencement de
I'émetteur a plusieurs maitres définies en 8.3 pour transmettre des trames en avant de 24 bits.
Il doit également comprendre un émetteur pour la transmission des trames en arriére.
L'émetteur de trames en arriére doit satisfaire aux exigences de cadencement applicables a un
émetteur a plusieurs maitres et ne doit pas mettre en ceuvre la détection de collisions ou la

réc

upération en cas de collision.

NOTE Méme s'ils sont logiquement des objets distincts, I'émetteur a plusieurs maitres et I'émetteur de trames en
arriere peuvent partager le méme matériel.
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Un dispositif d'entrée doit comporter un récepteur pour recevoir des trames en avant de 24 bits
transmises par d'autres dispositifs de commande. |l peut comprendre un récepteur pour les
trames en avant de 32 bits.

4.6.4 Contréleur d'application a un seul maitre

Un contrbleur d'application a un seul maitre doit étre conforme au présent document et a
I''EC 62386-103.

Il doit contenir un émetteur suivant les exigences de cadencement de I'émetteur définies en 8.1
poyrtransmettre des trames en avant.

NOTE En général, cependant, un contrdleur d'application & un seul maitre contient également un récépteur pour
recgvoir des trames en arriere transmises par |'appareillage de commande.

Polir communiquer avec l'appareillage de commande, un contréleur d'application a un seul
majtre doit utiliser les commandes définies dans I'l[EC 62386-102 et, le cas,échéant, dans|les
parties applicables de la série IEC 62386-2xx.

4.6/5 Controleur d'application a plusieurs maitres

Un|contréleur d'application a plusieurs maitres doit étre conforime”au présent document gt a
I'EIC 62386-103.

Il doit contenir un émetteur a plusieurs mafitres suivantyles exigences de cadencement|de
I'émetteur a plusieurs maitres définies en 8.3 pour_ttansmettre des trames en avant. Il doit
également comprendre un émetteur pour la transmission des trames en arriére. L'émetteur|de
trames en arriére doit satisfaire aux exigences de‘cadencement applicables a un émettedr a
plupieurs maitres et ne doit pas mettre en ceuvre la détection de collisions ou la récupératjion
en [cas de collision. Il doit comprendre un réeepteur pour recevoir des trames en arriére ajnsi
que des trames en avant transmises par d'autres dispositifs de commande. Il peut comprenfdre
un fécepteur pour les trames en avant de\32 bits. Il ne doit pas transmettre de trames en arrigre
en réponse a des trames en avant de @6 bits.

Polir communiquer avec l'appareillage de commande, un contréleur d'application a plusieurs
majftres doit utiliser les commandes définies dans I'lEC 62386-102 et, le cas échéant, dans|les
parnties applicables de la(série IEC 62386-2xx. Pour communiquer avec les dispositifs|de
commande, il doit utiliser les commandes définies dans I'lEC 62386-103 et, le cas échéant,
dans les parties applicables de la série |IEC 62386-3xx. Le cas échéant, un controleur
d'application a plusieurs maitres doit utiliser les commandes définies dans I'lEC 62386-105
poyr effectuer le\transfert du microprogramme vers l'appareillage de commande et |les
dispositifs de_ commande.

NOTE Un.contréleur d'application a plusieurs maitres peut également recevoir et traiter les trames en avanf de
16 hits tnahsmises par d'autres contréleurs d'application et/ou réagir aux requétes.

4.6.6" Partage d'une interface

Plusieurs unités logiques peuvent partager une méme interface physique. La Figure 4
représente un exemple ou » unités logiques et une alimentation électrique du bus partagent
I'interface physique.
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- Interface N
Dispositif physique ;J
( N\ p
Unité de bus Alimentation
1 ] ) électrique du bus
Récepteur Emetteur
Unité logique 1 Unité logique 2 Unité logique n
Contréleur Dispositif Dispositif
d’application J L d’entrée J d’entrée
N J N\ J
\ J
IEC

Figure 4 — Exemple d'une interface partagée

Un|contréleur d'application peut étre intégré dans une unité de bus qui~€ontient également/un
dispositif d'entrée, avec a la fois le contrdleur d'application et le dispasitif d'entrée qui partagent
la méme interface physique. Une unité de bus de ce type doit prendreen charge une commande
pour désactiver le contréleur d'application, permettant ainsi d'utiliser I'unité de bus de la méme
fagpn que si elle ne contenait que le dispositif d'entrée.

4.67 Energie de fonctionnement

Leg unités de bus doivent étre alimentées uniquement par le bus ou alimentées uniquement
par une source externe, ou satisfaire a I'un des deux cas suivants:

o [l'unité de bus est configurable entre une alimentation par le bus et une alimentation exterpe,
la configuration ne devant pas étrecautomatique selon la présence ou l'absence |de
I'alimentation, et que 'unité de bus satisfait aux conditions suivantes:

— la connexion ou le retrait de l'alimentation externe ou de I'alimentation électrique du bus
ne doit pas entrainer de chlangement de fonctionnement entre I'alimentation par le pus
et 'alimentation externej et

— elle satisfait aux exigences des unités de bus alimentées par le bus lorsqu'elle [est
configurée comme étant alimentée par le bus et satisfait aux exigences des unités|de
bus avec alimentation externe lorsqu'elle est configurée comme étant alimentée par lne
source externe; et

décritesdans toute partie de la série IEC 62386, sauf en raison d'exigences différentes
entre~Jes unités de bus alimentées par le bus et les unités de bus avec alimentafion
externe;

— la modification de la source d'alimentation configurée ne modifie aucune fonctionnTté
|

o |l'uhité de bus est alimentée par le bus, utilise une alimentation externe uniquement en ¢as
decomportement non spécifié dans toute partie de la série |IEC 62386, et satisfait aux
exigences des parties de la série IEC 62386 mises en ceuvre avec l'alimentation externe
déconnectée.

NOTE 1 Un exemple d'unité de bus configurable entre I'alimentation par le bus et I'alimentation externe est un
capteur qui peut tirer un courant relativement élevé quand il est alimenté par le bus, ce qui limite le nombre de ces
dispositifs qui peuvent étre connectés au bus, ou qui peut étre configuré pour étre alimenté par une source externe
et permettre ainsi plus de dispositifs sur le bus.

NOTE 2 Un exemple d'unité de bus alimentée par le bus, mais qui utilise une alimentation externe uniquement en
cas de comportement non spécifié dans toute partie de la série IEC 62386, est un tableau a boutons-poussoirs
alimenté par le bus avec un rétroéclairage qui fonctionne uniquement lorsqu'une alimentation externe est connectée.

NOTE 3 Un exemple d'unité de bus qui ne satisfait pas a ces exigences est un appareillage de commande a LED
alimenté par le bus qui nécessite un deuxieme dispositif pour alimenter les LED, le deuxiéme dispositif étant alimenté
par une source externe. Un autre exemple est un gradateur a modulation de largeur d'impulsion alimenté par le bus
qui nécessite une alimentation externe de 24 V en courant continu pour sa sortie (le gradateur peut étre plutot
alimenté par I'alimentation externe de 24 V en courant continu).
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4.7 Alimentation électrique du bus et calculs de la charge
4.7.1 Couverture de la demande de courant

Dans un systéme, la somme de la consommation de courant de toutes les unités de bus, quand
elles ne sont pas en transmission (voir 5.5, Tableau 10), ne doit pas dépasser la somme du
courant d'alimentation garanti de toutes les alimentations du bus (voir 6.5.1, Tableau 13). Voir
aussi Article A.5.

Le courant complémentaire est nécessaire lors de la transmission pour alimenter les processus
dyramiqupc tels que les r‘npm‘i’ré\: de Phargp au sein du dehi\mp

ZIUnité de bus + ZProcessus dynamiques < ZIAIimentation garantie

Il nfexiste pas d'équation universellement valide pour calculer le courant nécessaire pour|les
processus dynamiques, puisque ce courant dépend du cablage du systéme et de la structure
du systéme.

4.7|2 Conformité du courant de signal maximal

La |somme du courant d'alimentation maximal de toutes les alimentations électriques du bus
cornectées au bus ne doit jamais dépasser 250 mA.

ZlAlimentation garantie = ZlAlimentation maximale < 250 mA

4.7|3 Simplification des calculs dans le systéme

Polir un systéme constitué d'une seule(alimentation électrique du bus, d'unités de bus
alimentées par le bus et de »n unités .de”bus avec alimentation externe, par exemple,|un
appareillage de commande, la simplification suivante est recommandée:

A I ]Alimentation garantig
MA X nynites de bus avec alimentation externe Z Unités de bus alimentés par le bus = 12

D)

Le [facteur 1,2 est unetapproximation et prend en compte un courant complémentaire de 20 %
négessaire aux processus dynamiques.

4.8] Cablage
4.81 Structure du cablage

Il gonvient que le cablage du bus soit connecté dans une topologie en étoile, une topologie
linéaire ou une combinaison des deux. Le cablage ne doit pas etre realise dans une structure
en anneau. Les deux conducteurs qui servent de bus doivent étre placés dans le méme cable
ou conduit a cable. Les deux conducteurs doivent étre cbte a cOte dans le cable ou conduit a
cable, afin d'éviter tout couplage intempestif avec d'autres signaux.

NOTE En fonction des directives d'installation locales et des exigences d'isolation, les deux conducteurs peuvent
étre placés dans le méme cable que les conducteurs de l'alimentation secteur.

4.8.2 Spécification du cablage

Outre les effets transitoires lors de la transmission, a tout moment pendant le fonctionnement
du systéme, la tension aux bornes de l'interface de tout dispositif ne doit pas s'écarter de plus
de 2,0 V de la tension aux bornes de l'interface de chacun, sans exception, des autres
dispositifs connectés au bus. Voir aussi A.1 pour plus de détails.
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NOTE 1 La chute de tension dépend de la somme des courants d'alimentation de toutes les alimentati
électriques, de la résistance spécifique des conducteurs et de la longueur du cablage.

NOTE 2 Cette exigence peut limiter la longueur totale du cablage au sein du systéme.

4.9
4.9

Exigences de sécurité électrique

| Généralités

ons

Le présent 4.9 décrit les exigences de sécurité supplémentaires pour la mise en ceuvre de
I'interface d'éclairage adressable numérique, en plus des exigences de sécurité du produit

ind

4.9

Le

NOT

L'in
sed
éle
NOT

ou
utili

quées dans la norme de sécurité de produit pertinente.

2 Isolation

E 1 Cela signifie que les systémes autres que TBTF ne sont pas couverts par le présent‘doCument.

teur en courant alternatif de 230 V, ou la tension de service du preduit, si celle-ci est p
vée, conformément a I'lEC 60664-1.

'E 2 Ce niveau de tension s'applique par exemple a l'isolation principalé entre le circuit d'interface et le sec]
b |'isolation supplémentaire entre le céablage du bus et les parties .conductrices accessibles de Il'inter
bateur.

cablage du bus et l'interface doivent étre considérés comme un réseau ou un cincuit TBT

terface doit disposer d'au moins l'isolation principale exigée pour au moins une tension

lus

feur
ace

Si la tension de service dépasse 230 V en courant altefnatif (valeur efficace), et si cette tensjion

de
avd

surn

NOT

L'iqolation entre le secteur et l'interface doit étre congue pour la catégorie de surtension (O

OverVoltage Category) applicable,)définie dans I'lEC 60664-1, et ne doit pas étre inférieur|
oVv[C IlI.

NOTE 4 Sile cablage du bus, Iorsqu'il est installé, est susceptible d'étre soumis a des tensions de choc supérie
a OVC Il, I'application de mesures supplémentaires sur le bus peut étre envisagée, par exemple une proteg
conjre les tensions de chagou I'utilisation de produits congus pour une OVC plus élevée. Cela peut étre lié auy|
que|le cablage du bus,se.trouve en partie a I'extérieur.

4.9/ 3 Rigidité diélectrique

Leg exigences de I'Article 12 de I'lEC 61347-1:2015 s'appliquent, en remplagant le tern
appareillage de lampe" par le terme "unité de bus".

service peut étre appliquée sur l'interface en cas_de condition de premier défaut, alors

le produit.

[E 3 Latension de service est définie dans I'lEV 581-21-19. Généralement, il ne s'agit pas de la tension sect

La

un

rtissement qui indique que la tension de servicedest supérieure a 230 V en courant alternfatif
(vajeur efficace) doit étre inclus dans le manuel et il est également recommandé de l'inscf

re

eur.

e a

ires
tion
fait

me

\ L
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alternatif, ou la tension de service du produit, si celle-ci est plus élevée.

nt

Le dispositif de protection contre les surtensions (SPD) doit étre déconnecté s'il est conforme

al

4.9
Le

IEC 61643-11, lors de la réalisation des essais d'isolation et de rigidité diélectrique.

4 Limitation du courant de contact entre le dispositif et le bus

courant de contact doit étre limité a 0,5 mA en valeur efficace.

Le courant de contact doit étre mesuré a l'aide du réseau de mesure décrit a la Figure 4 de

I''E

C 60990:2016.
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La valeur du courant de contact doit étre mise a disposition dans la documentation du produit
par le fabricant du produit.

L'Annexe B donne des informations supplémentaires sur le courant de contact.

NOTE L'utilisation du terme "courant de contact" n'indique pas que l'interface peut étre touchée.
4.10 Mise a la terre du bus

Les bornes de l'interface ne doivent pas étre connectées a la terre, sauf dans les situations

Suipyahntes:

¢ |un dispositif qui comporte une alimentation électrique du bus avec un courant d'alimentafion
maximal de 250 mA, lorsqu'il est admis de connecter la borne négative de l'interface a la
terre;

e |par l'intermédiaire d'un condensateur connecté a la terre, comme cela estdécrit en 5.3 ou
6.3.

NOTE Des courants intempestifs provoqués par plusieurs connexions du circuit a la terre de protection peuyent
cauger des incendies dans le cablage du bus. La mise a la terre peut aussi enfreindte les exigences de sécyrité
relafives a certains luminaires.

4.11 Coupures d'alimentation dans les unités de bus
4.11.1 Différents niveaux de coupures d'alimentation

Le [Tableau 3 et le Tableau 4 indiquent les différents miveaux de coupures d'alimentation dans
les|unités de bus.

Tableau 3 — Cadencement de coupureide I'alimentation électrique externe

Valeur Valeur o
L Type 3 Description
minimale maximale
200 ms ?oypures Fie c’ourte.duree de ]
I'alimentation électrique externe
> 200 ms <5s Zone grisée
5s Cycle d'alimentation externe®
a8 Voir4.11.2.
b Voird.11.3.

Tableau 4 — Cadencement de coupure de I'alimentation électrique du bus

m\i,:ilr?:;e Type m\;i::anu;Ie Description
40ms | limentation électrique du bus?

> 40 ms <45 ms Zone grisée
45 ms Mise hors tension du bus®

> 450 ms <550 ms z;)gteérg;isée pour la défaillance
550 ms Défaillance systémeP

a8 Voir 4.11.4.

b Voir 4.11.5.
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4.11.2 Coupures de courte durée de I'alimentation électrique externe

Les exigences données en 4.11 s'appliquent aux unités de bus en régime permanent sans
communication sur le bus.

NOTE 1 Le régime permanent implique par exemple que le dispositif a terminé sa mise sous tension et qu'il est
prét pour le fonctionnement prévu, sans aucune modification de la sortie en cours.

Les essais fonctionnels relatifs aux coupures d'alimentation de courte durée doivent étre
effectués a l'aide de méthodes et d'équipements d'essai conformes a I'lEC 61000-4-11 a la
tension d'alimentation électrique minimale spécifiée, avec les niveaux de tension d'essai
indjques dans le Tableau 5. Pour I'alimentation en courant alternatif, le decalage de la tensjion
doif se produire au passage par zéro.

Tableau 5 — Coupures d'alimentation de courte durée

Niveaux d'essai

Niveau de tension d'essai 1 70 %
Niveau de tension d'essai 2 0%
Nombre de périodes sous 10

alimentation en courant alternatif

Durée de coupure sous alimentation 200,ms
en courant continu

Un|changement d'état peut se produire lors de la codpure de I'alimentation électrique. Aprés la
coypure de l'alimentation électrique, I'unité de bus doit étre dans le méme état qu'avant la
coypure, ou doit étre rétablie dans cet état dansies 30 min.

NOTE 2 Le délai de 30 min est choisi pour prendreen compte le long temps de réamorgage de certains type$ de
lampes.

4.11.3 Cycle d'alimentation externhe

Apres un cycle d'alimentation externe (voir Tableau 3), une unité de bus avec alimentafion
externe doit appliquer un comportement sous tension a toutes les unités logiques de fa¢on
simultanée. Lors d'un c¢ycle d'alimentation externe, une unité de bus peut toujours
événtuellement répondre-aux commandes.

NOTE Le comportement.sous tension est défini dans I'lEC 62386-102 et I'lEC 62386-103.
4.11.4 Coupures de courte durée de I'alimentation électrique du bus

Leg unités'de bus ne doivent pas interpréter les bréves coupures de 40 ms au maximum|de
I'alimentation du bus comme une mise hors tension.

No"l: Cal H L 1 A 4 A A A L'ali taotl A k. daal k. + 1 + t
E—GCelaimplique-guetesceupures-de-courte-durée-detalimentationdu-bus-ne-déelenchentpaste-cempertemen

sous tension.

Les essais relatifs aux coupures de courte durée de l'alimentation électrique du bus doivent
étre effectués a la tension minimale de I'alimentation électrique du bus.

4.11.5 Mise hors tension du bus

Une unité de bus alimentée par le bus peut interpréter une mise hors tension du bus comme un
cycle d'alimentation externe (voir 4.11.1). Elle doit interpréter une défaillance systéme comme
un cycle d'alimentation externe. Le cycle d'alimentation externe et le comportement sous
tension correspondant doivent s'appliquer a toutes les unités logiques simultanément. Voir
Tableau 4.

NOTE Le comportement sous tension est défini dans I'lEC 62386-102 et I'lEC 62386-103.
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4.11.6 Cadencement du démarrage du systéme

Aprés la mise sous tension par une source externe, l'alimentation électrique du bus doit étre
capable de fournir le courant d'alimentation garanti donné dans le Tableau 13, aprés au plus
tard le temps de démarrage de l'alimentation électrique du bus spécifié dans le Tableau 6.

Un récepteur doit étre prét a recevoir des trames dans le temps de démarrage maximal du

récepteur spécifié dans le Tableau 6.

Un émetteur ou un émetteur a plusieurs maitres ne doit pas démarrer les transmissions plus

tot que le tlemps de demarrage de lremetieur speciiie dans ie I'ablealu o.
Tableau 6 — Cadencement du démarrage
\_/a_leur Type Va!eur Condition
minimale maximale
Temps de démarrage de
I'alimentation électrique du bus 250 ms
Temps de démarrage de Courant
I'alimentation électrique avancée du 4000ms d'alimentation
bus garanti atteint
Temps de démarrage de 400 ms 2
I'alimentation électrique intégrée du
bus 5sb
Temps de démarrage du récepteur
pour des unités de bus avec 450 e
alimentation externe, aprés un cycle ms
d'alimentation externe
Temps de démarrage du récepteur
pour des unités de bus avec 100 ms
alimentation externe, aprés mise
hors tension du bus
Temps de démarrage du récepteur
pour des unités de bus alimentées - d
par le bus, apres mise hors tensjon 1200 ms v=10Vv
du bus
Temps de démarrage de {{émetteur 110 ms ©
Temps de démarrage.de'émetteur 110 ms
a plusieurs maitres
a8 Applicable.si_d'autres alimentations électriques du bus sont autorisées dans le systéme.
b Applicdble si aucune autre alimentation électrique du bus n'est autorisée dans le systéme.
¢ Noh¢applicable pour les émetteurs des unités de bus qui ne peuvent pas déterminer I'état du
bus!
4" ‘Etat de repos, tension du bus mesurée au niveau de l'interface de I'unité de bus.
€ Si un cycle d'alimentation externe s'est produit et I'alimentation du bus n'est pas disponible
dans les 350 ms, le cadencement de 100 ms est applicable.

La Figure 5 représente un exemple de cadencement du démarrage du systéme.
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Figure 5 — Exemple de cadencement du démarrage

ont pas encore préts a recevoir.
Spécifications électriques

Généralités

terface de commande doit étre insensible a la polarité, sauf si une alimentation électrig
h polarité est admise pour les deux.états de Il'alimentation électrique du bus (activég
activée).
ignée la plus élevée du systeme. En I'absence de protection contre les surtensions, il
teur a l'interface.

Marquage de-Vinterface
terface doif'porter le marquage "da" ou "DA" (pour data, données) sur 'unité de bus. S

bus.

[E En se fondant sur les dispositions du 4.11.6, un émetteur peut alors émettre-alors que tous les réceptg¢urs

jue

bus est intégrée. Si I'alimentation électrique intégrée du bus est commutable, la sensibilité

et

protection contre les surtensions est facultative, mais recommandée pour la tensfion

est

pmmandé que la conception assure un fonctionnement slr en cas d'application de la tens|ion

i le

age coutelir est utilisé, les couleurs qui représentent le "da" ou "DA doivent figurer sur l'unpité

S'il

ywa’ plus d'une interface, un marquage supplémentaire doit étre utilisé pour permettre

de

distinguer les interfaces les unes des autres.

5.3

Condensateurs entre l'interface et la terre

Si des condensateurs sont connectés entre le circuit d'interface et toute autre partie du
dispositif, telle que la terre, ils doivent étre connectés par la partie négative du signal d'interface
redressé. De tels condensateurs doivent satisfaire aux exigences d'isolation données en 4.9.

NOTE La capacité constatée sur le bus est influencée par la capacité a la terre lorsqu'un condensateur connecté
entre la partie négative de l'interface et la terre sur une unité de bus est utilisé avec une autre unité de bus qui
comprend un condensateur connecté entre la partie positive de l'interface et la terre.
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5.4 Caractéristiques assignées de tension de signal

Les niveaux de tension dans le systéme pendant le fonctionnement normal doivent toujours
étre dans la plage de tensions nominales du systéme donnée dans le Tableau 7. Toutes les
unités de bus ainsi que les alimentations électriques du bus doivent résister a la tension
maximale absolue du systéme donnée dans le Tableau 7. Les essais doivent étre effectués
avec un courant de 260 mA pendant une durée de 1 s.

NOTE 1 Des tensions en dehors de la plage de tensions nominales du systéme peuvent survenir, par exemple a la
suite d'oscillations parasites sur le bus.

Il §st nécessaire que les dispositifs soient insensibles a Ta polarité (voir 5.1), ou que |les
alimentations électriques soient capables de supporter les tensions inverses (voir 9.7).

Tableau 7 — Niveaux de tension du systéme

Valeur Type Valeur
minimale maximale
Tension nominale du systéme U oV 20,5V
Tension maximale absolue du oV 22,5V
systéme

Leg niveaux de tension a l'interface du récepteur doivent gtréinterprétés selon le Tableau 8.

Tableau 8 — Niveaux de tension du récepteur

Valeur Type Valeur
minimale maximale
Tension niveau haut 95V 22,5V
Tension de seuil >6,5V 8,0V <9,5V
Tension niveau bas ov 6,5V

Leg niveaux de tension d'un:émetteur doivent étre ceux indiqués dans le Tableau 9.

Tableau 9 — Niveaux de tension de I'émetteur

Valeur Type Valeur

minimale maximale
Fension niveau bas ov 4,5V
Tension niveau haut? 10,0 V P 22,5V

a8 La tension de niveau haut n'est pas sous la commande d'un émetteur, mais
est déterminée par l'alimentation électrique et son positionnement sur le bus.

La valeur 10 V est dérivée de la tension d'alimentation électrique minimale de
12 V moins la chute de tension maximale de 2 V sur le bus.

5.5 Caractéristiques assignées de courant de signal

La relation entre le courant /g g et la tension U a l'interface de l'unité de bus doit étre celle

indiquée dans le Tableau 10.
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