IEC 62386-102:2014-11+AMD1:2018-09 CSV(en-fr)

IEC 62386-102

FINAL VERSION

VERSION FINALE

Edition 2.1 2018-09

colour
inside

Digital addressable lighting interface —
Part 102: General requirements — Control gear

Interface d’éclairage adressable numérique —
Partie 102: Exigences générales — Appareillages de commande




-2- IEC 62386-102:2014+AMD1:2018 CSV

© IEC 2018

CONTENTS
FOREWORD ...t ettt ettt 7
INTRODUCTION ..ottt ittt e e e et e e e e et e et e e e e et et e et e e e e e e et ae e anes 9
1 Y o] 0] o 1= T PP PRI 11
2 NOTMALIVE TR O BN CES vttt e et e e 11
3 Terms and definitiONS ... 11
R =T o T= - 1 PPN 14
4.1 GBNBIAL e 14
4.2 V=T T o T T a0 L] o L= PP 14
Electrical SPECITICALION ... vt e 15
LY (=Y 7= o= T 1V =T U o o 2 15
TransmisSioN ProtOCOl SITUCTUIE ....iei e ans 15
7.1 GBIl e 15
7.2 16 bit forward frame eNCOING ....c.oviinii 15
7.2.1 GBIl ottt 15
7.2.2 AdAreSS DY ..o 15
7.2.3 L@ o Yoo Yo [T o )2 (=S 15
B N1 0011 o [P PP 16
V=Y d oo Mol o] 01T = Vo] o P 16
9.1 GBNETAL .. e 16
9.2 6701 011 go] o =T T QR TP 16
9.2.1 LT =T o 1= - | PPN 16
9.2.2 CoNtrol Gear PRASES ... 16
9.3 DIMIMING CUMVE oottt ettt ettt e e e en e enas 17
9.4 Calculating “targetLevel™ ... . 20
9.5 = 1o [ 0T R PP 20
9.5.1 GBIl ot 20
9.5.2 a0 e iMoo 21
9.5.3 A0 T et 23
9.54 Extended fade tiMe ... 23
9.5.5 UsiNg the fade time . ... 25
9.5.6 USIiNG the fade rate.....cc.oieiiiii e 25
9.5.7 System response to changes during a fade............coooiiiii 26
9.5.8 System response to changes during standby and startup ............cocevvvvenenne. 26
9.5.9 SEOPPING @ FAAE ...t 26
9.6 Min and MaX IEVEI ... 26
9.7 L0010 10 1= Ua Lo =TS0 27
9.7.1 LT =T o 1= - | PPN 27
9.7.2 Level instructions without fade ...........cooiiiiiiiii e 28
9.7.3 Level instructions initiating a fade...........ooooi i 28
9.7.4 Configuration INStIUCHIONS ... cuiui e e 28
9.7.5 L@ T8 T= =L 28
9.7.6 Special COMMANAS ... oo 28
9.7.7 Application extended COMMANAS ........couiiiiiiiiii e 28
9.8 ComMMANd ITEIATIONS .. et e e 28

9.8.1 (7T =Y = | 28



IEC 62386-102:2014+AMD1:2018 CSV -3-

© IEC 2018
9.8.2 Command iteration of “UP” and “DOWN” commands ...........cccoceviviiniineennnnnen. 29
9.8.3 DAPC SEQUENCE (depreCated) ......c.uvuuiiiiiiiiiieieeiee e e e e e eas 29
9.9 MOAES Of OPEIALION L.iuiit i e 30
9.9.1 GBNBTAL ottt 30
9.9.2 Operating mode 0x00: standard Mode ..........cccoeeiiiiiiiiii i 30
9.9.3 Operating mode 0X01 t0 OX7F: reSEIrvVed ....ccuviuiiiiiiiiiiiii e 30
9.9.4 Operating mode 0x80 to OxFF: manufacturer specific modes......................... 30
9.10  MEMOTY DANKS .ouiinitii e e 30
9.10.1 GBNBIAL e e 30
9.10.2 Y =T 0 g 1o ] YA 1 1= T o PP 31
9.10.3 Selecting a memory bank 10Cation ..........ooiiiiiiiii 32
9.10.4 MemOory bank reading ... ....c.oeuiiiiii e 32
9.10.5 MemMOry BanK WEING ...ovee e e 32
9.10.6 MEMOTY DANK O ..ot e 33
9.10.7 MEMOTY DANK L oot e 35
9.10.8 Manufacturer specific memory banks..........ccocoiiiiiii 37
9.10.9 Reserved Memory DanKS ... ... 37
0.0 RSBttt aas 37
9.11.1 RESEE OPEIALION ...t e 37
9.11.2 Reset memory bank OPeration .........ovuiiiii e 37
9.12  SYSIEM FaAIUIE .. e 37
LS T R T o 111V Y 0 38
9.14  AsSIgNINg Short addreSSeS. ...t 39
9.14.1 GBNBIAL e e 39
9.14.2 Random address alloCation ..o 39
9.14.3 [dentification Of @ deVICE ..o e 40
9.14.4 Direct address alloCation .........oouiiiiii i 41
9.15 Failure state BENAVIOUN ... ... 41
9.16  Status INfOIMAtiON .. ..e e 41
9.16.1 GBNBTAL et 41
9.16.2 Bit 0: Control gear failure ... ..o 41
9.16.3 Bit L: 1amp failure ... 42
9.16.4 Bt 2. JaMI D 0N oot 44
9.16.5 Bit B LMt B O e 44
9.16.6 Bit 4: fade FUNNING. ... e e e e 44
9.16.7 Bit 5. FESEE STALE ..ot e 44
9.16.8 Bit 6: MiSSING ShOrt addresS ...ouvvii i 44
9.16.9 Bit 7: POWET CYCIE SBON ..ei e 44
9.17  NON-VOIALIlE MEMOIY ... 45
9.18 DevVice types and fEAIUIES .. .iu it 45
.19  USING SCBINMES ittt ittt ettt ettt 46
10 Declaration of VAraDIES ... 47
11 Definition Of COMMANAS ..o et ettt eeens 49
121 GONEIAL e e 49
11,2 OVEIVIEW SNEETS oottt et aas 49
11.3 LeVElI INSITUCTIONS ...t e e e eeas 54
11.3.1 DAPC (J8VRI) it et 54
11.3.2 L P 54

11.3.3 U P e e 54



-4 - IEC 62386-102:2014+AMD1:2018 CSV

© IEC 2018

11.3.4 31 1 PP 54
11.3.5 ST E P U P it 54
11.3.6 STEP DOWN Lottt et 55
11.3.7 RECALL MAX LEVEL ettt e 55
11.3.8 RECALL MIN LEVEL . cuiiii e e 55
11.3.9 STEP DOWN AND OFF ...ttt ees 56
11.3.10  ON AND STEP UP ottt e s 56
11.3.11 ENABLE DAPC SEQUENCE ....cuiiiiiii e 56
11.3.12 GO TO LAST ACTIVE LEVEL ..iuiiiiiiiie et 57
11.3.14 CONTINUOUS UP ot 57
11.3.15 CONTINUOUS DOWN ..ottt et e e eans 57
11.3.13 GO TO SCENE (SCENENUMDET) «.ituitiiiieie it eae e e 57
11.4  Configuration INSITUCTIONS .. ..iuiii e e e e e e e 57
11.4.1 LT =T o 1= - | PPN 57
11.4.2 RE S E T ettt 57
11.4.3 STORE ACTUAL LEVEL IN DTRO .ttt et a e eaaees 58
11.4.4 SAVE PERSISTENT VARIABLES ... 58
11.4.5 SET OPERATING MODE (DTRO) ..teuitititieiiee et 58
11.4.6 RESET MEMORY BANK (DTRO) ..ttt et e e e e eas 58
11.4.7 IDENTIFY DEVICE . ...ttt e s 59
11.4.8 SET MAX LEVEL (DTRO) .ititiiiiiit et e e e e e e e e ees 59
11.4.9 SET MIN LEVEL (DTRO) ..ttt e e e e enaees 59
11.4.10 SET SYSTEM FAILURE LEVEL (DTRO) c.uiviiiiiieii e 60
11.4.11 SET POWER ON LEVEL (DTRO) . iuuitieiieieieeiee et e e e e e 60
11.4.12 SET FADE TIME (DTRO) cituiiiiiiiiiiie ettt 60
11.4.13  SET FADE RATE (DTRO) cuuiiuiiiii ittt et e e e eaas 60
11.4.14 SET EXTENDED FADE TIME (DTRO) ...ttt 60
11.4.15 SET SCENE (DTRO, SCENMEX) .utuitititieiein et eetaetee e e ee e e e ee e e e et e e aeaneeans 61
11.4.16 REMOVE FROM SCENE (SCENEX) tuuituiiiiiiiiiiiiieie et e e e e e e 61
11.4.17 ADD TO GROUP (QIOUP) «tueeuenitiitietiei ettt e e e et e e e eans 61
11.4.18 REMOVE FROM GROUP (grOUP) ... iuueinein it iiiieie et e e e e e e 61
11.4.19 SET SHORT ADDRESS (DTRO) ..uituitiiieiteitiiee et e e ee e e eens 62
11.4.20 ENABLE WRITE MEMORY ...ttt 62
O T T =P 62
11.5.1 GBIl ot 62
11.5.2 QUERY ST AT U S .o nees 62
11.5.3 QUERY CONTROL GEAR PRESENT ..ottt 62
11.5.4 QUERY CONTROL GEAR FAILURE ...ttt 62
11.5.5 QUERY LAMP FAILURE ..ottt aaaees 62
11.5.6 QUERY LAMP POWER ON ..ottt 62
11.5.7 QUERY LIMIT ERROR ..ce ittt 63
11.5.8 QUERY RESET ST ATE ..ttt e 63
11.5.9 QUERY MISSING SHORT ADDRESS ...t 63
11.5.10 QUERY VERSION NUMBER ..ottt 63
11511 QUERY CONTENT DTRO . ccuiitiitiiiiiie ettt 63
11.5.12 QUERY DEVICE TYPE .ottt 63
11.5.13 QUERY NEXT DEVICE TYPE. ..ot 63
11.5.14 QUERY PHYSICAL MINIMUM ..ottt 64
11.5.15 QUERY POWER FAILURE .. oottt 64



IEC 62386-102:2014+AMD1:2018 CSV -5-

© IEC 2018
11516 QUERY CONTENT DTRIL ..ottt ettt e e 64
11.5.17 QUERY CONTENT DT RZ . ittt ettt e e e e e 64
11.5.18 QUERY OPERATING MODE ...ttt 64
11.5.19 QUERY LIGHT SOURCE TYPE ...itiitiiiii et 64
11.520 QUERY ACTUAL LEVEL ..uirnii e 65
11.5.21 QUERY MAX LEVEL ...ttt 65
11.5.22 QUERY MIN LEVEL ...ttt 65
11.5.23 QUERY POWER ON LEVEL ...ttt 65
11.5.24 QUERY SYSTEM FAILURE LEVEL ...couiiiiiiiiii e 65
11.5.25 QUERY FADE TIME/FADE RATE .. .ot 65
11.5.26 QUERY EXTENDED FADE TIME ..ottt 65
11.5.27 QUERY MANUFACTURER SPECIFIC MODE .......cccoviiiiiiieiececececeeee, 65
11.5.28 QUERY SCENE LEVEL (SCENEX) . uituitiiiieiieiieitieie et e e e e e e e e 65
11.5.29 QUERY GROUP S 0-7 ittt 66
11.5.30 QUERY GROUPS 8-15 ..ottt 66
11.5.31 QUERY RANDOM ADDRESS (H) ..uitiiiiiiiiiie e 66
11.5.32 QUERY RANDOM ADDRESS (M) ...ttt 66
11.5.33 QUERY RANDOM ADDRESS (L) .ituitiiiiiiiiiieie e 66
11.5.34 READ MEMORY LOCATION (DTRZ1, DTRO) .ivuitiieieiiiieee e 66
11.6 Application extended COMMANAS. ... ..c.iiiiiiiiiiii e e e 66
11.6.1 LT = =Y 66
11.6.2 QUERY EXTENDED VERSION NUMBER ..ot 67
11.7  Special COMMANTAS . ..ot e et ettt e e et e enas 67
11.7.1 GBNBTAL et 67
11.7.2 TERMIN AT E oottt et e e e e e e e e e 67
11.7.3 D I = I (o = ) PP 67
11.7.4 INITIALISE (AEVICE) «vvitiitieiie ettt et et e e e en e e 67
11.7.5 RANDOMISE ...ttt e eas 68
11.7.6 COMP A RE ... e 68
11.7.7 WITHDRAW Lo e s 68
11.7.8 SEARCHADDRH (dALA) 1..euitiiiiiiiie et 68
11.7.9 SEARCHADDRM (dALA) 1.uttitiiiiiiiie e e e e a e e e e enaees 69
11.7.10 SEARCHADDRL (QALA) .. uttuttueineitiiiieiie ettt e e e eens 69
11.7.11 PROGRAM SHORT ADDRESS (data) .......ccovvviriiiieiiiieiiecee e 69
11.7.12 VERIFY SHORT ADDRESS (dAta) ....uevueiiiiiiiiiiieiei et 69
11.7.13 QUERY SHORT ADDRESS ... ottt 69
11.7.14 ENABLE DEVICE TYPE (Ata)....otuitiiiiiiiitiiieieee e e e e e e e 70
A T B I = 3 R (o - L - ) PP 70
T B I 2 A (o - L 7 ) 70
11.7.17 WRITE MEMORY LOCATION (DTR1, DTRO, data).......cecveueeneinniiniineieineenenn, 70
11.7.18 WRITE MEMORY LOCATION — NO REPLY (DTR1, DTRO, data)..................... 71
L1.7.09  PING oot 71
A I =83 A o 0o =0 [T = 71
Void
Annex A (informative) Examples of algorithms ..., 72
A.l Random address alloCation ..........c.viiiiiii e 72
A.2 One single control gear connected to the control device...........ccooviiiiiiiinininnns 72
A.3 Using application extended COMMaNdS ........ovuiiiiiiiii e 73

Annex B (normative) High resolution dimmer ... .. ... 74



-6 - IEC 62386-102:2014+AMD1:2018 CSV

© IEC 2018
271 oY 1o o | = o1 0 V200 76
Figure 1 — IEC 62386 graphical OVEIVIEW ......c.iuiiiiiiii e 9
Figure 2 — Control gear directly operating a light SOUICe .........ccocoiiiiiiiiiiii e 16
Figure 3 — DIMMING CUMVE ..uiuin ittt e e e et e e et e e e e e e e e e e a e e e e eeneaaeneenes 18
Figure 4 — Level over time, fading up and dOWN .........oouiiiiiiii e 21
Figure 5 — Timing and response when executing command iteration ................cccooeviiiiinenss 29
Figure 11 — Correlation between “lampFailure”, “lampOn”, and “fadeRunning” bits................... 43
Figure B.1 — Level behaviour in cases of off-grid starting points.............cocoociiiiiniinns 75
Table 1 — 16-bit command frame eNCOAING .......oouiiuiiiii e 15
Table 2 — Dimming curve tolerance (%, rounded to two decimals) ..., 18
Table 3 — DIMIMING CUMVE ..ttt et e e e e e e et e e et e e e et a et eneens 19
=T o (= e - Vo L= £ Lo PP 22
LI o] LTS Ttl = o [ = L= 23
Table 6 — Extended fade time — base Value ....... ..o, 24
Table 7 — Extended fade time — MUILIPHEr . ... 24
Table 8 — Basic memory map of memory banks ..o 31
Table 9 — Memory map of memory Dank O ... 33
Table 10 — Memory map of memory bank 1 ... 36
Table 11 — POWET ON tiMiNg .. e e e et e et e e e eneans 39
Table 12 — CoNtrol gEaAr STAtUS ...v.ieiiii e e e e e ens 41
JLIE= Lo ] Lo T o =Y o= 46
Table 14 — Declaration of variables ... 47
Table 15 — Standard COMMANUS .....iuitii e et e e et e e e e e enaenas 49
Table 16 — Special COMMANAS........iuiiiii e e e e e ens 53
Table 17 — Light SOUIce type €NCOTING ...uoeuiniitiii i e 64

Table 18 — Device addressing With “INITIALISE” ... 67



IEC 62386-102:2014+AMD1:2018 CSV -7 -
© IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL ADDRESSABLE LIGHTING INTERFACE —

Part 102: General requirements —
Control gear

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

DISCLAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 62386-102 bears the edition number 2.1. It consists of
the second edition (2014-11) [documents 34C/1099/FDIS and 34C/1112/RVD], its
amendment 1 (2018-09) [documents 34/523/FDIS and 34/534/RVD]. The technical content
is identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 62386-102 has been prepared by subcommittee 34C: Auxiliaries
for lamps, of IEC technical committee 34: Lamps and related equipment.

This second edition constitutes a technical revision.
This edition includes the following significant technical changes with respect to the previous
edition:
a) elimination of all non-control gear relevant definitions,
b) improvement of the requirements for control gear by clarifying the description,
c) improvement of the test command iterations to increase the compatibility,
d) addition of new commands, and
e) the deletion of the requirements for:
1) timing;
2) control devices.

The requirements for timing are now in Part 101 and the requirements for control devices
are in Part 103.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This Part 102 is intended to be used in conjunction with Part 101, which contains general
requirements for the relevant product type (system), and with the appropriate Part 2xx
(particular requirements for control gear) containing clauses to supplement or modify the
corresponding clauses in Parts 101 and 102 in order to provide the relevant requirements for
each type of product.

A list of all parts of the IEC 62386 series, under the general title: Digital addressable lighting
interface, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication 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

IEC 62386 contains several parts, referred to as series. The 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.

The 2xx parts extend the general requirements for control gear with lamp specific extensions
(mainly for backward compatibility with Edition 1 of IEC 62386) and with control gear specific
features.

The 3xx parts extend the general requirements for control devices with input device specific
extensions describing the instance types as well as some common features that can be
combined with multiple instance types.

This second edition of IEC 62386-102 is intended to be used in conjunction with IEC 62386-
101:2014 and IEC 62386-101:2014/AMD1:2018 and with the various parts that make up the
IEC 62386-2xx series for control gear, together with IEC 62386-103:2014 and IEC 62386-
103:2014/AMD1:2018 and the various parts that make up the IEC 62386-3xx series of
particular requirements for control devices. The division into separately published parts
provides for ease of future amendments and revisions. Additional requirements will be added
as and when a need for them is recognised.

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

2XX 2XX 2XX 2XX 2XX 3XX 3xX 3xX 3XX 3XX

101 General requirements -
System components

IEC

Figure 1 — IEC 62386 graphical overview

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

All numbers used in this International Standard 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 and "x" in
binary numbers means "don't care".

The following typographic expressions are used:
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Variables: variableName or variableName[3:0], giving only bits 3 to 0 of variableName

Range of values: [lowest, highest]

Command: “COMMAND NAME”
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DIGITAL ADDRESSABLE LIGHTING INTERFACE —
Part 102: General requirements —
Control gear
1 Scope

This Part of IEC 62386 is applicable to control gear in a bus system for control by digital
signals of electronic lighting equipment which is in line with the requirements of IEC 61347 (all
parts), with the addition of DC supplies.

NOTE Tests in this standard are type tests. Requirements for testing individual control gear during production are
not included.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 62386-101:2014, Digital addressable lighting interface — Part 101: General requirements
— System components
IEC 62386-101:2014/AMD1:2018

IEC 62386-103:2014, Digital addressable lighting interface — Part 103: General requirements
— Control devices
IEC 62386-103:2014/AMD1:2018

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62386-101and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

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

3.1
actual level
value representing the current light output

3.2
arc power
power supplied to the light sources (lamps)

3.3
broadcast
type of address used to address all control gear in the system at once


http://www.iso.org/obp



