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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 102: General requirements — Control gear

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization-cempri
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 réferred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC NationahCommittee 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.\JEC collaborates clo
vith the International Organization for Standardization (ISO) in accordance with,"conditions determined
hgreement between the two organizations.

The 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 committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for internationaMuse 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 responsible for the way in which they are used or for
misinterpretation by any end user.

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

EC itself does not provide any attestation of ‘conformity. Independent certification bodies provide confor
hssessment services and, in some areas, agcess to IEC marks of conformity. IEC is not responsible for
Gervices carried out by independent certification bodies.

Il users should ensure that they have_the 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 committees and IEC National Committees for any personal injury, property damag
pther damage of any nature-whdatsoever, 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.

Attention is drawn to~the*Normative references cited in this publication. Use of the referenced publication
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 subjed
batent rights~|EC shall not be held responsible for identifying any or all such patent rights.
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IEC 62386-102 has been prepared by IEC technical committee 34: Lighting. It is
International Standard.

Thi
Am

an

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

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

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

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

Full information on the voting for its approval €an be found in the report on voting indicatec

the

The¢ language used for the developmentof this International Standard is English.

Thi

the scope has been updated;

references have been updated;

memory bank reading of multi-byte values has been added;

memory bank 0 and common memory bank requirements have been updated,;
reserved memory banks have been updated,;

non-volatile memory (NVM) save time has been added, and SAVE PERSISTH
VARIABLES removed;

version number has been updated;

bus unit configuration has been added.

Draft Repottion voting

34/948/FDIS 34/989/RVD

above table.

s document was drafted in agecordance with ISO/IEC Directives, Part 2, and developed

NT

1 in

in

acqordance with ISO/IEC Ditectives, Part1 and ISO/IEC Directives, IEC Supplement,

avgilable at www.iec.ch/mermbers_experts/refdocs. The main document types developed
IECQ are described in greater detail at www.iec.ch/standardsdev/publications.

Thi

contains general requirements for the relevant product type (system), and with the appropri

Pa
the

requirements’ for each type of product.

Ali

lightirrgimterface, cam be fourmdom the tEC website:

s Part 102 of IEC'62386 is intended to be used in conjunction with Part 101, wh

t 2xx (partieular requirements for control gear) containing clauses to supplement or mo
corresponding clauses in Part 101 and Part 102 in order to provide the relev

by

ich
ate
Jify
ant

ble

st of-all parts in the IEC 62386 series, published under the general title Digital addressd
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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

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. Part 104 and
Part 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
intg control gear or control devices.

The IEC 62386-2xx series extends the general requirements for control gear with lgmp
spqcific extensions (mainly for backward compatibility with Edition 1 of IEC 62386) and with
control gear specific features.

The¢ IEC 62386-3xx series extends the general requirements for controi~devices with inr)ut
device specific extensions describing the instance types as well as some common features
that can be combined with multiple instance types.

This—second third edition of IEC 62386-102 is intended to be“”used in conjunction with
IEG 62386-101:2014—andIEC62386-101:2014/AMDB1+:2018 ,and with the various parts that
make up the IEC 62386- 2xx series for control gear and can be used together W|th IEC 62386-
103 ;
+E€£2—386-3Heﬁes—ef—pameu+ar—wqw¥emems for control deV|ces The d|V|S|on into
separately published parts provides for ease of futdre*amendments and revisions. Additignal
requirements will be added as and when a need for them is recognised.

The¢ setup of the standards is graphically represented in Figure 1 below.
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2XX 2XX 2XX 2XX 2XX 3xx 3xx 3xx 3xx 3xx

IEQ
the

All

the

number

101 General requirements -

System components

Figure 1 Tl\EC 62386 graphical overview 1

62386-1xx series, th

When this part of IEC 6 Gﬁefers to any of the clauses of the other—twe parts of fthe
ent to which such a clause is applicable-and-the-erderin-whHich

is specified. The other parts also include additig
requirements, as ne .

numbers us%m this document are decimal numbers unless otherwise noted. Hexadecimal
numbers ar
form;t XXXXXXb or in the format XXXX XXXX, where X is 0 or 1 and "x" in binjary

n in the format OxVV, where VV is the value. Binary numbers are giver

ans "don't care".

Theé %\wing ’fylnngrnlnhir‘ nylnrncqinnc are used:

Variables: variableName or variableName[3:0], giving only bits 3 to 0 of variableName;

Range of values: [lowest, highest];

Command: "COMMAND NAME".

nal

in



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

Thi

The¢ following documents are referred to in the text in such away that some or all of tiil\elr
content constitutes requirements of this document. For dated references, only the edifion
citgd applies. For undated references, the latest edition of the referenced document (includ
any amendments) applies.

IEG 62386-101:20442022, Digital addressable lighting interface — Part 101: Geng
requirements — System components

IEQ 62386-103:201442022, Digital addressable lighting interface — Part 103: Geng
requirements — Control devices
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DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 102: General requirements — Control gear

Scope

[ part of TEC 62386 1S applicable to conirol gear—+r—a bus system for control by digi
nals of electronic lighting equipment-which-is-in-line-with-the requirements- of IEC 61344
ts)-with-the-addition-of-DC-supplies.

Normative references

ing

bral

bral

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

requirements for control gear

the

ing

3 | Terms and definitions

Forl the purposes ‘of this document, the terms and definitions given in IEC 62386-101 and
follpwing applys

ISO and<lEC maintain terminology databases for use in standardization at the follow
addresses:

o TEC Efectropediar avaltable at http.//WWw.electropedia.org/

e |SO 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

typ

e of address used to simultaneously address all control gear in the system-at-ence


http://www.iso.org/obp
https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 CMV © IEC 2022 -13 -

34

broadcast unaddressed

type of address used to simultaneously address all control-devices gear in the system that
have no short address-at-enece

3.5

DAPC

direct arc power control

method to directly control the light output

NOt Tt CTTtry - e Ot © Tty HT T 1O COTTOCTITO tITe T TOTTOIT tORt OTHTy -

3.6

DT

daia transfer register

multipurpose register used to exchange data

3.7
grqup address
type of address used to address a group of control gear in the system all at once

3.8
GTIN

glgbal trade item number

number used for the unique identification of trade items worldwide

Notg 1 to entry: For further information see http://en.wikipedia.org/wiki/GTIN.

Notg 2 to entry: The global trade item number is camprised of a GS1 or U.P.C. company prefix followed by an
iten] reference number and a check digit. It is described in the "GS1 General Specifications" (see [1]).

3.9
identification
tenporary state used during’ commissioning that allows the installer to identify particdlar
control gear

3.19
leviel
8-hlit value

3.11
MASK

thef value-OXff

valpewith all binary digits set to 1

Note 1 to entry: This means that an 8-bit backward frame of MASK is a value of OxFF, and a multi-byte memory
location of 24 bits containing MASK is a value of OxFFFFFF.
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3.12
NO

answer-used-to-deny-orrefuse to a query where no backward frame is sent

Note 1 to entry: If a query is asked where the answer is NO, there will be no response, such that the sender of
the query will conclude "no backward frame" following |IEC 62386-101:2044—and—1EC62386-
104:2014/AMB1:20482022, 8.2.5.

Note 2 to entry: The answer NO could also be triggered by a missed query.

-volatile memory
-volatile read/write memory, the content of which can be changed and will not be‘ost due

to a power cycle

3.1

NVM-RO

NVM that cannot be written using any command

3.1

NVM-RW

NVM that can be modified using one or more commands
3.1

opg¢ode

rating mode
set| of states identified by a number in ‘the range [0,255], characterised by a collection of
varjables and memory settings, and used to select a set of functionalities to be exhibited by a
control gear, including its required reagction to commands

Notg 1 to entry: Control gear-may can stipport more than one operating mode.

3.18
PHM

physical minimum level

level corresponding(to the minimum light output the control gear can operate at

3.1
R
volatile read/write memory, the content of which can be changed and will be lost due tp a
power Cycle

3.20
RAM-RO
RAM that cannot be written using any command

3.21
RAM-RW
RAM that can be modified using one or more commands

3.22
random address
random 24-bit number generated by the control gear on request during system initialisation

Note 1 to entry: Clause A.1 provides an example of how the search and random addresses are used.
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3.23
reset state

state in which all NVM variables of the control gear have their reset value, except those that

are marked "no change" or are otherwise explicitly excluded

3.24
ROM
non-volatile read-only memory, the content of which is fixed

Note 1 to entry:

ne

conjfigurable preset level

3.26
search address

24-bit number used to identify an individual control gear in the system during initialisation
Noté 1 to entry: Clause A.1 provides an example of how the search and random-~addresses are used.
3.2y

short address

In this document read-only is meant from a system perspective. A ROM variable may actually be

type of address used to address an individual control geat. in the system

3.28

startup

time needed to change from lamp off to normal operation of the lamp or failure state

Note 1 to entry: This time includes preheat and ignition.

3.29

strjctly monotonic

afynectionfdefined-ona-subset-pi-thereal- numbers-with-real-values-is—called-monotonicplly
incteasinag_if for all v and v cuyes that v < v Ana ac flvl < f{v\ co f nrecerves the order
mwmro \JU\JIIIu’ LA TOT AT\ arTa ] PCTT rIacT v ] A4 B A TayY I\I\} l\y,, TOTT PIU\JUI AAA"d LLBAZEA~A B Av] Bn
Likpwise—atunction-is—called-meonetonically-deereasing-iH—whenever—sc<—y—ther+fbo—=>Fr4-se
P —theerder oo osmdand adela b cnomeonle o dledinod o cithos poomcodton ol
S oall .

eithher entirely increasing or decreasing without repeating values

3.3D

target level

vallie representing the target light output expected after completion of the current Igvel
commmahnd

3.31

TMASK [2

value with the least significant bit set to 0 and all other binary digits set to 1

Note 1 to entry:
location of 24 bits containing TMASK is a value of OXFFFFFE.

3.32
YES

answer-used-to-acceptoraffirm to a query where a backward frame of MASK is sent

This means that an 8-bit backward frame of TMASK is a value of OxFE, and a multi-byte memory



This is primarily used for memory bank content.
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General

General

The requirements of IEC 62386-101:2014-—and1EC-62386-101:2014/AMB1:201482022, Clause

4 a

4.2

pply, with the restrictions, changes and additions identified below.

Version number

This subclause replaces IEC 62386-101:2044-and-1EC-62386-101:2014/AMD1:20182022, 4.2.

Th(la version shall be in the format "x.y", where the major version number x is in the range™q

to
en(
ver

At
inc

At
the

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 62386-102 the minor version inumber shall
remented by one.

minor version number shall be set to 0.

The current version number is "versionNumber" as defined,in\Fable 16.

NOT

gen

5

Th
Cl

If
IEQ

7

71

E Neorm mendmen on do men e made

d- IEC documents

erally subject to two amendments before a new edition is piepared.
Electrical specification

requirements of |EC 62386-101:2044—and—EC62386-101:2014/AMD1:201820
use 5 apply.

Interface Bus power supply

a bus power supply)is integrated into a control gear, the requirements
62386-101:2014-and HEC62386-101:2014/AMD1:20182022, Clause 6 apply.

Transmission protocol structure

General

Th

requirements of IEC 62386-101:2044—and1EC62386-101-2014/AMD1:20482022, Cla

7 apply; with the following additions.

fo
I is
nor

be

b new edition of IEC 62386-102 the major version number shallkbé incremented by one and

are

22,

of

ise

7.2
7.2

16-bit forward frame encoding

.1 General

For commands, the 16-bit forward frame shall be encoded as depicted in Table 1.
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Table 1 — 16-bit command frame encoding

Bytes/Bits
Address byte Opcode byte Device addressing method
15 14 ‘ 13 ’ 12 ‘ 11 ‘ 10 ‘ 9 82 7...0
64 short addresses X Short addressing
0 0 16 group addresses X Group addressing

1 1 1 1 1 0 X

aAalalalo

Broadcast unaddressed

1 1 1 1 1 1 X

Broadcast

1010 0000 to 1100 1011

Special command

1100 1100 to 1111 1011

Reserved

Selector bit, see 7.2.2; 0 indicates DAPC, 1 indicates other command.

7.2

.2 Address byte

The¢ address byte provides

Re

7.2,

the method of device addressing used by the application controller;
the type of command transmitted in the opcode byte;

Bit 8 = '1": standard command;

Bit 8 = '0": direct arc power control (DAPC) command;

address spaces for special commands;

reserved device addresses.

served addresses should not be used by the application controller.

3 Opcode byte

The¢ opcode byte provides

8

for DAPC commands, the requested light output;
for standard commands,the opcode;
command-specificiinformation for special commands;

reserved information for reserved commands.

Timing

Clguse 8 apply.

Th; requirements of [|EC 62386-101:2044—and—EC62386-101:2014/AMD1:201820]22,

9

9.1

Method of operation

General

The requirements of IEC 62386-101:2014—and—1EC-62386-101:2014/AMDB1:20182022,
Clause 9 apply with the following additions.



https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

- 18 - IEC 62386-102:2022 CMV © IEC 2022

9.2 Control gear
9.2.1 General
Control gear-may receive commands from apphcatlon controllers Application controllers are
specified in IEC 62386-103: 2022.
Requested light output _
- Control gear Arc power < Light output
= ACUarrevet

a
the
knd

NOT
9.2
9.2

De
ged

9.2,

Du
are

9.2,

IEC

Figure 2 — Control gear directly operating a light source

ontrol gear is referred to as 100 %. All levels are specified in a relative .Way. Physic

Figgrre 2 shows how the various levels lead to light output. The maximum (light)~output leve]

| of
ally

e is a minimum that the control gear can supply whilst there is still\light output. Thig is

wn as the physical minimum level (PHM).

E PHM is control gear specific, and is greater than 0.
2 Control gear phases

2.1 General

bending on the light source, various phases of operation can be identified within a con

r. See 9.2.2.2 through 9.2.2.5.

2.2 Standby

ing this phase, the lamp is off and enly in this phase both "targetLevel" and "actualLe
0.

2.3 Startup

ftrol

elll

Startup is a transitional phase changing from standby to normal operation or failure. This

phd

Fol

se is sometimes noticeable as a delay. Examples are:
preheat: the lamp.is heated to prepare for ignition. This is typically seen for fluoresc
light sources;

ignition: the-lamp is ignited. This is typically seen for high intensity discharge (HID) I
sources-and fluorescent light sources after preheat;

power-stage preparation.

further information and exceptions refer to 9.16.3.

ent

ight

9.2

Whi

2.4 Normal operation

ile in normal operation the lamp is emitting light and can be operated as expected.

For further information and exceptions refer to 9.16.3.

9.2,

2.5 Failure

During the failure phase the lamp cannot be operated as expected.

For further information and exceptions refer to 9.16.3.


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 CMV © IEC 2022 -19 -

9.3

Dimming curve

The dimming curve determines how the level shall be translated into light output.

An "actualLevel” greater than or equal to 1 and less than or equal to 254 shall be translated
into light output according to

actualLevel —1

-1

25?/
Light output (actualLevel) = 10 3 % .

Lig
geq
eng
the)

NOT

E1

100

90

80

70

60

50

ht output is expressed relative to the maximum possible light output of a given_céaont
r-lamp combination. The dimming curve starts at 0,1 % for "actualLevel” equal to[0x01
s at 100 % for "actualLevel” equal to OXFE. The dimming curve is strictly monotonic,
relative accuracy shall be £ step. This shall be tested using a fade, excluding PHM.

The dimming curve is intended to compensate the light sensitivity curve of the human eye.

——dimming curve
maximum values
minimum values

rol-
nd
nd

Light output (%)

40

30

20

10

T T T T

0 50 100 150 200

"actualArcPowerLevel"

IEC
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Figure 3 — Dimming curve

The¢ accuracy of light output is specified by the test points given in Table 2. The test point$ of
Table 2 and the dimming curve are depiéeted in Figure 3, and Table 3 shows the light output
versus the level. The lamp type or load.'sed during testing shall be stated for reproducibility.

NOTE 2 The minimum—and—maximum—values—are—based——on—the test values—that can—be  foun ITa)
N E—Z—He—mHhHRYH SR E—RAaXHHUH —vaHdes—af A—th test—vaides tAat—eah——po H

Table 2 — Dimming curve tolerance

Level 1 60 85 126 145 170 195 216 229 243 254
Minimum 0,05 0,25 0,50 2,00 3,93 7,00 15,00 | 27,28 | 40,00 | 63,53

value

Nominal 0,10 0,50 0,99 3,04 510 | 10,09 | 19,97 | 35,43 | 50,53 | 74,05 | 10000
value

Maximufm 0,20 1,00 2,00 4,50 7,50 15,0 | 30,00 | 52,09 | 71,00 | 86,14

value

Tolerances are given in % and rounded to two decimal places
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Table 3 — Dimming curve

Level Light Level Light Level Light Level Light Level Light
output output output output output

1 0,100 52 0,402 103 1,620 154 6,520 205 26,241
2 0,103 53 0,414 104 1,665 155 6,700 206 26,967
3 0,106 54 0,425 105 1,711 156 6,886 207 27,713
4 0,109 55 0,437 106 1,758 157 7,076 208 28,480
5 0,112 56 0,449 107 1,807 158 7,272 209 29,269
6 0,115 57 0,461 108 1,857 159 7,473 210 30,079
7 0,118 58 0,474 109 1,908 160 7,680 211 30,911
8 0,121 59 0,487 110 1,961 161 7,893 212 31,797
9 0,124 60 0,501 111 2,015 162 8,111 213 32,646
10 0,128 61 0,515 112 2,071 163 8,336 214 33,550
11 0,131 62 0,529 113 2,128 164 8,567 215 34,479
12 0,135 63 0,543 114 2,187 165 8,804 216 35,433
13 0,139 64 0,559 115 2,248 166 9,047 217 36,414
14 0,143 65 0,574 116 2,310 167 9,298 218 37,422
15 0,147 66 0,590 117 2,374 168 9,555 219 38,457
16 0,151 67 0,606 118 2,440 169 9,820 220 39,522
17 0,155 68 0,623 119 2,507 170 10,091 221 40,616
18 0,159 69 0,640 120 2,577 171 10,371 222 41,74'0
19 0,163 70 0,658 121 2,648 172 10,658 223 42,895
20 0,168 71 0,676 122 2,721 173 10,953 224 44,083
21 0,173 72 0,695 123 2,797 174 11,256 225 45,303
22 0,177 73 0,714 124 2,874 175 11,568 226 46,597
23 0,182 74 0,734 125 2,954 176 11,888 227 47,846
24 0,187 75 0,754 126 3,035 177 12,217 228 49,170
25 0,193 76 0,775 127 3,119 178 12,555 229 50,531
26 0,198 7 0,796 128 3,206 179 12,902 230 51,930
27 0,203 78 0,819 129 3,294 180 13,260 231 53,347
28 0,209 79 0,841 130 3,386 181 13,627 232 54,844
29 0,215 80 0,864 131 3,479 182 14,004 233 56,362
30 0,221 81 0,888 132 3,576 183 14,391 234 57,922
31 0,227 82 0,913 133 3,675 184 14,790 235 59,526
32 0,233 B3 0,938 T34 3,776 85 15,1799 736 5T, 173
33 0,240 84 0,964 135 3,881 186 15,620 237 62,866
34 0,246 85 0,991 136 3,988 187 16,052 238 64,607
35 0,253 86 1,018 137 4,099 188 16,496 239 66,395
36 0,260 87 1,047 138 4,212 189 16,953 240 68,233
37 0,267 88 1,076 139 4,329 190 17,422 241 70,121
38 0,275 89 1,105 140 4,449 191 17,905 242 72,062
39 0,282 90 1,136 141 4,572 192 18,400 243 74,057
40 0,290 91 1,167 142 4,698 193 18,909 244 76,107
41 0,298 92 1,200 143 4,828 194 19,433 245 78,213
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Level Light Level Light Level Light Level Light Level Light

output output output output output
42 0,306 93 1,233 144 4,962 195 19,971 246 80,378
43 0,315 94 1,267 145 5,099 196 20,524 247 82,603
44 0,324 95 1,302 146 5,240 197 21,092 248 84,889
45 0,332 96 1,338 147 5,385 198 21,675 249 87,239
46 0,342 97 1,375 148 5,535 199 22,275 250 89,654
47 0,351 98 1,413 149 5,688 200 22,892 251 92,135
48 0,361 99 1,452 150 5,845 201 23,526 252 94,686
49 0,371 100 1,492 151 6,007 202 24177 253 97y3Q7
50 0,381 101 1,534 152 6,173 203 24,846 254 100,000
51 0,392 102 1,576 153 6,344 204 25,534

9.4 Calculating "targetLevel”

An|application controller instructs the control gear on the requested-light output and on

the

behaviour during the transition from the "actualLevel” to the- targetLevel!” by means| of

appropriate opcodes.

The "targetLevel” shall be calculated on the basis of the requested light output as follows:

e |0x00 shall be accepted as "targetLevel” and turnffithe light.

e [Any value between 0x01 and "minLevel” shalkresult in "targetLevel” = "minLevel.

o [Any value between "maxLevel"” and OXFE shall result in "targetLevel” = "maxLevel".

o |"MASK" shall have no effect on "targetlevel” except when a fade is running, see 9.5.9.

o |All other values shall be accepted a@s "trargetLevel".

The¢ requested target level calculation of "targetLevel” shall also be applied if the request is
baged on an internally stored value, such as a scene, "powerOnLevel”, or "systemFailureLevel".

On|every change of "targetlLevel", with the exception of the initialisation caused by a po
cydle, the control gearshall update "limitError” (see 9.16.5) and shall set "lastLightLevel
the| new "targetLevel/’~K"targetLevel” is not 0x00, "lastActiveLevel” shall be set to "targetLeve

9.5 Fading

9.5.1 General

Fagling\is a linear transition in time from "actualLevel” to "targetLevel”. The "actualLevel”,

thuls thé light output, shall be strictly monotonic according to the applicable dimming curve.

ver
to

Tnd

A fade can be started in two ways:

e using a fade time: this sets a time to use for the fade process;

e using a fade rate: this sets a speed to use for the fade process.

A fade shall not be started if the calculated "targetLevel” is equal to "actualLevel”.

When a fade starts, the fade timer shall be started and "fadeRunning” shall be set to TRUE

(see 9.16.6).

During the fade, the light output shall be maintained as close to the ideal fading curve as

possible.
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During a process of fading up, "actualLevel” shall be incremented at a time corresponding to
the intersection of an ideal fading curve with the mid-point between "actualLevel” and
"actualLevel” + 1. Likewise, when fading down, "actualLevel” shall be decremented at a time
corresponding to the intersection of an ideal fading curve with the mid-point between
"actualLevel” and "actualLevel” — 1. Figure 4 illustrates this, and applies for fades started using
either fade time or fade rate.

Measurements of fade time or fade rate shall start after the stop condition of the command
that triggers it. If the fade takes place immediately after startup, measurement shall be done
from the moment "lampOn" is TRUE or, in case of total lamp failure, from the moment
"lay 3 ; i . i i en
actjve for the applicable fade time. At this point the fade timer shall be stoppediand
"fafleRunning” shall be set to FALSE (see 9.16.6).

This means that the control gear fades to the target level even in the case of |a“total lamp
errpr failure. If a lamp is to be switched off at the end of the fade, the step from’ "minLevel| to
0xQ0 shall not contribute to the fade time. The step from "minLevel” to 0X00" shall be taken
immediately after the fade time has elapsed.

If 8 lamp is to be lit at the beginning of the fade and dimmed to a ceftain value, the step flom
0xQ0 to "minLevel” shall not contribute to the fade time. This means that the fade time starts
when the startup phase has finished.

NOTE The transition from 0x00 to "minLevel” incorporates startup.

MINI Fading down curve
+3 T - T 7 —>
’ /4 : -
q@a/c -
. Ur[/ -
1. e fagy
. A{O.goloh,
ML RN \\ I
+2 T -
Ml __ e P TP
+1 - .A‘ - .I
MIN — L =
Fading up curve |
Startyp time
<& (O.when ‘
fading down) |
Off | | !
Stop condition Fade time start 1/3 Fade time 2/3 Fade time Fade time

IEC
Figure 4 — Level over time, fading up and down
Testing shall be done with "minLevel" =2 PHM + 1. For further information, see Annex B.

9.5.2 Fade time

The fade time shall be in accordance with Table 4:

"fadeTime" shall be set on receipt of the command "SET FADE TIME (DTR0)". "fadeTime" can
be queried using QUERY FADE TIME/FADE RATE.
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The "fadeTime" shall be set to a value according to the following steps:

o if "DTRO" > 15: 15

e in all other cases: "DTR0"
The fade time shall be calculated on the basis of "fadeTime" as follows:

o if "fadeTime"” = 0: use the extended fade time (see 9.5.4);

("ﬂldeTime” _1j
o if "fudeTime"is in the range [1 18] 2 2 s 3

“ »

Mhplmumacerate
stepsis
322
228
164
444
805 89:4
56,9
40-3
o=
201
142
e
71
50
36
2.5

k
rx&tff%ff%f%%ﬁ%%é

HIRIBIB|IE[E|le|w|[N|o|o|slw|n]|+

o+ Extended-fade-time,

f(j{ le T » jeminAhea ra [1,15] 5 2fad¢T1mc 'IS

Table 4 lists~the possible fade time values.



This is a simpler notation of the formula.
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Table 4 — Fade times

Minimum fade time Nominal fade time Maximum fade time
"fadeTime"

S S S
0 Extended fade
1 0,6 0,7 0,8
2 0,9 1,0 1.1
3 1,3 1,4 1,6
7t 8 ZU 4,2
5 2,5 2,8 3,1
6 3,6 4,0 4.4
7 5,1 5,7 6,2
8 7,2 8,0 8,8
9 10,2 11,3 12,4
10 14,4 16,0 17,6
11 20,4 22,6 24,9
12 28,8 32,0 35,2
13 40,7 45,3 49,8
14 57,6 64,0 70,4
15 81,5 90,5 99,6

9.5.3 Fade rate

Th¢ fade rate shall be in accordance withxIable 5.

"fafleRate"” shall be set on receipt ofithe command "SET FADE RATE (DTR0)". "fadeRate"

be gueried using QUERY FADE THME/FADE RATE.

The¢ "fadeRate" shall be set t0.@ value according to the following steps:

o |[if "DTRO" > 15: 15
e |if "DTRO" = 0: 1

e |in all other cases: "DTR0"”

The¢ fade rate‘shall be calculated on the basis of "fadeRate” as follows:

506

can

:
\ 2 Jaderate

506

Fade rate = —)

( "fadeRate"
2 2

Table 5 lists the possible fade rate values.

steps/s|4.
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Table 5 — Fade rates

Minimum fade rate Nominal fade rate Maximum fade rate
"fadeRate"
steps/s steps/s steps/s

1 322 358 394
2 228 253 278
3 161 179 197
4 114 127 139
5 80,5 89,4 98
6 56,9 63,3 69,6
7 40,3 44,7 49,2
8 28,5 31,6 34,8
9 20,1 22,4 24,6
10 14,2 15,8 1734
11 10,1 11,2 12,3
12 7,1 7,9 8,7

13 5,0 5,6 6,1

14 3,6 4,0 4,3

15 2,5 2,8 3,1

9.5.4 Extended fade time

If "fadeTime" equals 0, and the fast fade time_as defined in IEC 62386-207 is implemented and
equals 0, the extended fade time shall be used.

The¢ extended fade time can be set using a base value and a multiplier according to Table 6
and Table 7. The extended fade_time can be calculated based on the base value and the
multiplication factor.

Fadle time = extendedFadeTimeBase - extendedFadeTimeMultiplier

Thils yields a range of*100 ms to 16 min, and a special value indicating no fade (as quickly| as
pogsible).
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val

Table 6 — Extended fade time — Base value

Base bits Base value
0000b 1
0001b 2
0010b 3
0011b 4
0100b 5
0110b 7
0111b 8
1000b 9
1001b 10
1011b 11
1011b 12
1100b 13
1101b 14
1110b 15
1111b 16

Table 7 — Extended fade/time — Multiplier

Multiplier bits Multiplication factor

Minimum Nominal Maximum
000b 0 ms® Oms?@ Oms?@
001b 95"ms 100 ms 105 ms
010b 0,95s 1s 1,05s
011b 9,5s 10s 10,5 s
100b 0,95 min 1 min 1,05 min
101b, Reserved
110b Reserved
111b Reserved

2/~No fade (as quickly as possible).

execution of "SET EXTENDED FADE TIME (DTR0)" the control gear shall set the follow

ing

ues Dased on DIKU . The 10rmat used shdll De UY Y Y AAAAD, wWhere Y Y YD equals the T

de

time multiplier, and AAAAb the fade time base: The resulting fade time shall be monotically
increasing when the base time increases.

If "DTR0O" > 0100 1111b:
— ‘"extendedFadeTimeBase" shall be set to 0;

— "extendedFadeTimeMultiplier" shall be set to 0 ms, effectively setting the fade time to 0 s

meaning no fade (as quickly as possible). The transition from "actuallLevel”
"targetLevel” shall take place immediately and the light output shall be adjusted
quickly as possible, meaning less than 0,8 s which represents the maximum fade ti
for "fadeTime" = 1 (see Table 4).

to
as
me
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In all other cases:
— "extendedFadeTimeBase" shall be set to AAAAD;
— "extendedFadeTimeMultiplier" shall be set to YYYb.

The extended fade time can be queried using "QUERY EXTENDED FADE TIME". The answer
shall be 0 YYY AAAAb, where YYYb equals "extendedFadeTimeMultiplier" and AAAAb equals
"extendedFadeTimeBase".

9.5

Co
car

.5 Using the fade time

mmands that use a fade time shall start a fade using the applicable fade time. This\t
be determined based on the following rules:

If "fadeTime" > 0: see Table 4.

extended fade time can be calculated by multiplying the base value andcthe’multiplier.

If "extendedFadeTimeMultiplier" = 0 ms, the fade time equals 0s, meaning no fade
quickly as possible). The transition from "actualLevel” to "targetLevel” shall take pl
immediately and the light output shall be adjusted as quickly ascpéssible.

me

If "fadeTime" = 0: The extended fade time shall be used, see Table 6 andJTable 7. The

(as
hce

The¢ target level shall be calculated on the basis of the command parameter. After the fade

time has expired, the calculated target level shall be reached.
Since-the-extended-fade-time-also-supportsfade-times-below-0;7s-that might not-be-realised
hyv lall control aear and liaht csource comhbhinatione eMeh caontrol aear mav cimnlyv adinct tha
by-{al-econtrol-gear-and-light source-combinations,—such-control-gear may-simply-adjust-{the
ikt outnut-as auicklvy as nossible when-an-extendad fade time-is reauestaed-that it nhvsiehlv
light output as quickly as possible when an extended fade time is requested that it physically
cafrotsuppert—However—it-should-respond-as-if-thefade-hasfinished-withinthe-requesfed
time-

Th¢ extended fade time also supports fade times below 0,7 s. If a fade time faster than 07 s
is ptarted, and that fade time canngt be realised by the control gear and light source
combination, such control gear shalladjust the light output as quickly as possible. HoweYer,
the| control gear shall respond as.iHthe fade has finished within the requested time. |§

9.5.6 Using the fade rate

9.5.6.1 Fading with."UP" and "DOWN" commands

Commands "UP" and”"DOWN" shall start a 200 ms + 20 ms fade.

"tafgetLevel" <shall be calculated on the basis of the "actualLevel” using the applicable fade
ratg. After.the 200 ms fade has expired, the calculated target level shall be reached.

NOTE<Y¥ ,Since the fade rate is used, it is possible to reach "minLevel” or "maxLevel” before the end of the fade.
Thiq do€s not result in the "fadeRunning” bit being cleared.

NOTE 2 Because there are fade rate tolerances, different control gear can react to commands that use the fade
rate at slightly different effective rates. Consequently, after the processing of these relative dimming commands,
different gear—might can have different values for "targetLevel” (and therefore also for "actualLevel"
"lastLightLevel").

9.5.6.2 Fading with "CONTINUOUS UP" and "CONTINUOUS DOWN" commands

and

Command "CONTINUOUS UP" shall set "targetLevel" to "maxLevel" and start a fade using the
applicable fade rate. The fade shall stop when "maxLevel" is reached.

Command "CONTINUOUS DOWN" shall set "targetLevel” to "minLevel" and start a fade using

the

applicable fade rate. The fade shall stop when "minLevel" is reached.


The paragraph is rephrased to make it clearer. There is no technical change.

https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 CMV © IEC 2022 - 29 -

Upon execution of either a "CONTINUOUS UP" or "CONTINUOUS DOWN" instruction at least
one step shall be made, unless this is precluded by the values of "minLevel"” or "maxLevel".

Refer to 9.5.9 for stopping a fade before reaching "minLevel" or "maxLevel”.

NOTE 1 In contrast to the "UP" and "DOWN" instructions, it is not possible to reach "minLevel" or "maxLevel"
before the end of the fade. Therefore, "fadeRunning" bit is going to be cleared at the end of a fade.

NOTE 2 Similar to the "UP" and "DOWN" instructions, different control gear-might can end up with different values
for "targetLevel", "actualLevel" and ‘"lastLightLevel" after the fade has been stopped ahead of time (e.g. via
DAPC(MASK)).

9.57 System response to changes during a fade
If "fadeTime","extendedFadeTimeBase", extendedFadeTimeMultiplier" and/or "fadeRate" is.changed

duifing a running fade, then the running fade shall finish without the fade time and/or fade rjate
beihg recalculated. The next fade shall use the recalculated values.

9.5/8 System response to changes during standby and startup

If 4 fade is initiated during standby, the fade process shall be pended\with "actualLevel" equal
to 'lminLevel" during the startup phase. The reaction to level commands shall be the same 4gs if
the|lamp(s) were operating at "minLevel”.

If g fade is initiated during startup, the fade process shallvbe pended at "actualLevel". The
reaction to level commands shall be the same asjf the lamp(s) were operating| at
"acfualLevel".

Th¢ fade shall start:

e |as soon as "lampOn"is TRUE, or

e [in the case of total lamp failure, as seon as "lampFailure" is confirmed TRUE.

Fon further information on "lampOn".and "lampFailure" see 9.16.3 and 9.16.4.

9.5.9 Stopping a fade

Any command setting one‘ar more of the following variables

o |"targetLevel”, "minbevel”, "maxLevel"”

as well as the execdtion of one of the following commands

e |"DAPC(MASK)"—SAVERPERSISTENTVARIABLES”, "IDENTIFY DEVICE"

shgll stop“a running fade.

NOTE T The fade stops even if the value of the aifected variable does not change.

When a running fade is stopped by an application controller, the fade timer shall be stopped
immediately. After the fade timer has been stopped, "targetLevel” shall be set to "actualLevel”
and the command shall be executed (if applicable).

If a running fade is stopped whilst it was pending at "minLevel” during startup, the control gear
shall finish the startup process.

NOTE 2 This implies that in such a case both "targetLevel” and "actualLevel” are equal to "minLevel”.
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Min and max level

Changing the min or max level shall stop any running fade, before the storage of the new min
or max level.

"SET MIN LEVEL (DTR0)" shall set "minLevel” depending on the "DTR0" value:

if 0 < "DTR0O" < PHM: PHM,;
if "/DTR0O" = "maxLevel” or MASK: "maxLevel";

inall other cases: "DTRO"

If

"ta
chd
[ofok:

IISE

[ ]
[ ]
[ ]
[](' ’
cal
imr
"lin

NOT
mple. if control gear have different values for PHM; they can be made to behave in a similar way by adjusting

exa
"mif

9.7

9.7,

A
cor
cor

actualLevel” > 0 and "actualLevel” < "minLevel” as a result of setting a new min\e
lgetLevel” shall be re-calculated on the basis of the new "minLevel”. "actualLevel! shall
nged to "targetLevel” immediately and the light output shall be adjusted as]quickly
sible. As a consequence, "limitError" shall be set to TRUE.

T MAX LEVEL (DTRO0)" shall set "maxLevel” depending on the "DTR0" value, as follows:

if "minLevel” 2 "DTRO": "minLevel";
if "DTR0O" = MASK: OxFE;

in all other cases: "DTR0".

actualLevel” > "maxLevel” as a result of setting a newimax level, "targetLevel” shall be
culated on the basis of the new "maxLevel”. "actuallLevél” shall be changed to "targetLey
nediately and the light output shall be adjusted as\quickly as possible. As a consequen
itError" shall be set to TRUE.

E "minLevel” and "maxLevel” can be used to compensate for differences in control gear properties.

Level”.
Commands
1 General

tontrol gear shall check:the device addressing scheme to see if it is addressed b
nmand. The control gear shall-execute accept the command, unless any of the follow
ditions hold:

The commandris-sent using short addressing and the given short address is not equa
"shortAddress).

The command is sent using group addressing and the given group does not match any
the greups identified by "gearGroups”.

The.command is sent using reserved addressing.

vel,
be
as

re-
el”
ce,

For

ing

to

of

ot

The command is sent ||Qing hroadcast unaddressed addrpqeing and "shortAddress” is

MASK.

The command is not defined (e.g. reserved command).

The following command groups can be identified:

level instructions;

— level instructions without fade;

— level instructions initiating a fade;
configuration instructions;

queries;
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e special commands;
— instructions;
— queries;
e application extended commands.

9.7.2 Level instructions without fade

Level instructions without fade are instructions where the "targetLevel” shall be calculated; the
transition from "actualLevel” to "targetLevel” shall take place immediately and the light output

COOTOTOT

Thé¢se commands can be divided into three categories:

¢ |absolute level commands

"OFF", "RECALL MIN LEVEL", "RECALL MAX LEVEL";

e |relative level commands

"STEP UP", "STEP DOWN?", "ON AND STEP UP", "STEP DOWN-AND OFF";
e |configuration commands

"RESET", "SET MIN LEVEL (DTR0)", "SET MAX LEVEL.(DTR0)".

9.7|3 Level instructions initiating a fade

Level instructions initiating a fade are instructions whére the "targetLevel” shall be calculated;
"acyualLevel” shall fade to the "targetLevel” using thie)applicable fade time or fade rate. If the
fade time equals 0s, the transition from "aciualLevel” to "targetLevel” shall take place
imrediately and the light output shall be adjusted as quickly as possible.

Thése commands can be divided into two.categories:

e |absolute level instructions using the fade time

"DAPC (level)", "GO TO SGENE (sceneNumber)", "GO TO LAST ACTIVE LEVEL";
e [relative level instructions using the fade rate

"UP", "DOWN?";

"CONTINUOUSWUP", "CONTINUOUS DOWN".

9.714  Configuration instructions

Copfiguration-instructions can be used to modify several control gear properties.

9.7\5 Queries

Queries can be used to request the value of several control gear properties.

9.7.6 Special commands

The special commands are a group of commands that are not addressable. All control gear
shall interpret the special commands.

9.7.7 Application extended commands

Commands with their opcode in the range 0xEO to OxFF are reserved for special device types
or features. Each device type or feature redefines these commands, except for the command
with opcode OxFF ("QUERY EXTENDED VERSION NUMBER"). See 9.18 for further
information.
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9.8 Command iterations
9.8.1 General

The requirements of IEC 62386-101:2014—andEC—62386-101:2014/AMD1:20182022, 9.4
apply with the following additions.

9.8.2 Command iteration of "UP" and "DOWN" commands

"UP" and "DOWN" instructions can be sent as a command iteration. Upon execution of the
first instruction of such an iteration, unless this is precluded by the values of "minlevel" or
"mdxLevel", one step (final "targetLevel" = calculated "targetLevel" + 1) shall be made.

NOTE 1 This ensures that there is an effect at the start of an iteration.

After that first step, the 200 ms fade shall start using the applicable fade rate./Subsequlent
steps shall be executed at intervals determined by the applicable fade rate,|as long as fthe
itenation continues. Every "UP" or "DOWN" instruction executed as a part.ef|the iteration shall
cayse the 200 ms fade time to be restarted and "targetLevel” to be recalculated accordingly.
The transition of "actualLevel" shall occur according to 9.5.1 and Figure 4, with the first stich
trapsition, excluding the initial step, occurring at a time of 1/(2 - "fadeRate") after execution of
the| first "UP" and "DOWN" command.

NOTE 2 If the fade rate changes during a command iteration, the new fadg€ rate is not used during the execution
of this command iteration.

Figure 5 summarizes the required behaviour. The itefations start at Cmd 1, and end at Time
out]

12 * “fude
Rate") 1/"fadeRate" 1/"fadeRate"
- P> | PP
| | | | X | N
I T T T ) T 7"
Step Step Step Step i Step :
| |_|| : :
I |___|| 5 : :
— : : :
| |_|| : : :
T T T T T T T T T Time T Time
cmd1 2 3 4 5 6 7 8 Cmdo9 out Cmd 1 out,

EC

Figure 5 — Timing and response when executing command iteration

9.8.3 DAPC SEQUENCE (deprecated)

"ENABLE DAPC SEQUENCE" starts a direct arc power control (DAPC) command iteration
that allows dynamic control of the light output.

Upon execution of "ENABLE DAPC SEQUENCE" the control gear shall temporarily use a fade
time of 200 ms + 20 ms while the command iteration is active independent of the actual fade/
time or extended fade time. After the last fade of the sequence has finished, the original
values shall be used.

NOTE As the fade time/ and fade rate variables do not change, the fade time/ and fade rate can be set and/or
queried as normal.
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The DAPC sequence shall end if 200 ms elapse without the control gear accepting a
"DAPC (level)" command. The DAPC sequence shall be aborted on execution of an indirect
arc power control command. "ENABLE DAPC SEQUENCE" accepted during DAPC command
iteration, shall be discarded.

While the DAPC sequence is active, each execution of a "DAPC (level)" command shall start a
200 ms fade.

If the control gear and light source combination cannot realise a fade time of Z0@*ms
required by the DAPC sequence, such control gear shall adjust the light output ds quickly| as

pogsible. However, the control gear shall respond as if the fade has finishe@d within
requested time. |6

9.9 Modes of operation

9.9.1 General

Dif

"SET OPERATING MODE (DTR0)". The currently selected “operatingMode” can be queried

me

Op

llQ

ans of "QUERY OPERATING MODE".

brating modes 0x00 to Ox7F are defined in thiscdocument. At least operating mode 0

shall be available. Operating modes 0x80 to OxFF are manufacturer specific. The quLery

JERY MANUFACTURER SPECIFIC MODE" can be used to determine whether the con

gear is in an IEC 62386 standard operating mode or in a manufacturer-specific mode.

9.9[2 Operating mode 0x00: standard mode

If 8 device is in standard mode ("opératingMode” = 0x00), its behaviour shall be as is requi
pef this document, until it is set in(an operating mode different from 0x00.

9.9.3 Operating mode 0x01 to 0x7F: reserved

Op

brating modes 0x01%o Ox7F are reserved and shall not be used.

9.914 Operatingmode 0x80 to 0xFF: manufacturer-specific modes

Ma
are

as

the

erent operating modes can be selected by means of command

by

00

rol

red

hufacturefzspecific modes should only be used if the features required by the applicafion
not covered by the IEC 62386 series. If a control gear is in a manufacturer-spedific

opgratingsmode, the behaviour of the control gear may be manufacturer specific as well, With
the| fallowing exceptions:

with regard to bus access, the control gear shall adhere to IEC 62386-101:2022;

the control gear shall adhere to this document at least as far as the following commands

are concerned:

— "SET OPERATING MODE (DTR0)", "QUERY OPERATING MODE", and
"QUERY MANUFACTURER SPECIFIC MODE".

— all special commands (see 11.7) except
WRITE MEMORY LOCATION (DTRI, DTRO, data),
WRITE MEMORY LOCATION — NO REPLY (DTRI, DTRO, data) and PING.



The paragraph is rephrased to make it clearer. There is no technical change.
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For the above commands—the—various—addressing—methods—shal—apply,—see72.2 the

requirements of 7.2 shall apply.

It is recommended that even in manufacturer-specific modes, the commands as specified in
this-standard all implemented parts of the IEC 62386 series still be obeyed.

9.10 Memory banks

9.10.1 General

, /M- Except for Iocatlon 0x02, all wrltable Iocatl
memory bank are Iockable unless specified in the corresponditg memory bank table.
ations within the memory banks shall be implemented using Ah® memory types shown in

Table 8 — Memory types %

Mefmory type |Accessibility|Volatility? May be changed Description
via the bus? autonomously by the
control gear durihg
run time
ROM RO NV No For all fixed values that will not change durinjg

run time of control gear.

NOTE ROM is read-only by its nature, but dan
be changed during production programming.

RAM-RO RO V Yes For values that will not be retained through a
power-cycle. Cannot be changed over the
interface.

RAM-RW RW W Yes For values that will not be retained through &
power-cycle. Can be changed over the interface

NVM-RO RO NV Yes For values that will be retained through a
power-cycle. Cannot be changed over the
interface.

NVM-RW RW NV Yes For values that will be retained through a
power-cycle. Can be changed over the
interface.

a1 RO Read-only. RW: Read-write.

o

V¥ volatile (not retained through a power-cycle). NV: non-volatile (retained through a power-cycle).

The addressable memory space is limited to a maximum of

maximum 256 memory banks of maximum 255 bytes each (approximately 64 kBytes) As this
document-—preseribes specifies how to implement memory bank 0 and 1 (if present), and
reserves memory banks 200 to 255, this leaves room for 198 memory banks for manufacturer-
specific purposes in the range of [2,199].

9.10.2 Memory map

If a manufacturer-specific memory bank in the range of [2,199] is implemented, allocation of
its content shall comply with the memory map provided in Table 9.


The RAM and NVM memory types are sub-divided into RO and RW types. This distinction is required in IEC 62386 parts 250 to 253, and may be used in other parts in the future.
This table clarifies the volatility and possibility for modification over the interface, for each memory type.
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Table 9 — Basic memory map of memory banks

Address Description Default value Reset value® Memory type
(factory)
0x00 Address of last accessible memory Factory burn-in, No change ROM
location range
[0x03,0xFE]
0x01 Indicator byte? @ @ Any?
0x02 Memory bank lock byte. Lockable OxFF OxFF° RAM-RW

bytes in the memory bank shall be
&l 1 bal 1l 1 I} oot b
reac-onty-white-thetoctkbytehase

value different from 0x55.

[Px03,0xFE] Memory bank content? Any?

OxFF Reserved — not implemented Answer NO No change n.a.

a8 |[The purpose, default/ values, power on/ values, reset values, and memory-access types of tHese bytes shal| be
defined by the manufacturer.

b |Reset value after "RESET MEMORY BANK".

¢ |Also used as power on value unless explicitly stated otherwise.

The byte in location 0x00 of each bank contains the address- of“'the last accessible mempry
locption of the bank. The value shall be in the range [0x03,0%FE].

The¢ byte in location 0x01 is manufacturer specific. Af implemented, the usage of this byte
shquld be described by the manufacturer (as well as'the entire content of the memory bankj).

NOTE 1 It could be used for example to store a checksum\in case of a memory bank with static content. Using a
chegksum on a memory bank where the content is changed’by the control gear is not useful.

The byte in location 0x02 shall be used toulock write access. Memory location 0x02 itself shall
neyer be locked for writing. While this*memory location contains any value different flom
0x45, all memory locations marked \*(lockable)" of the corresponding memory bank shall[be
redd only. The control gear shall not change the value of the lock byte other than a$ a
cornjsequence of power cycle, or a "RESET MEMORY BANK (DTR0)" or other command
aff¢cting the lock byte.

Logation OxFF is a reserved location in every memory bank, and is not accessible. This
locption shall not be-implemented as a normal memory bank location. When addressed, [the
cornjtrol gear shall-respond as if this location is not implemented, and it shall not incremient
"DTRO".

NOTE 2 Thié location is reserved in order to stop the auto increment of "DTR0".

9.10.3 (_Selecting a memory bank location

In IdUI tU bUiUbt d IIICIIIUIy lL,ldlli’\ iUbdtiUll, d L,UIIIIUEIIdt;UII Uf IIIUIIIUIy IL}all;\ IIUIIIIUUI dnd
location inside the memory bank is required.

The memory bank shall be selected by setting the memory bank number in "DTRI". The
location in the memory bank shall be selected by the value in "DTR0".

9.10.4 Protectable memory locations |8

Memory bank locations marked as "protectable" can have read or write protection applied or
removed using a manufacturer-specific method.

Protectable locations with read protection enabled shall reply MASK as a result of
"READ MEMORY LOCATION (DTRI, DTR0)". In this case, the implementation or provision of
the related feature is optional.



Protectable memory locations have been introduced in IEC 62386 parts 25x.
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NOTE 1 Read protection can be enabled by default. If read protection is enabled, this means that the related

feat

ure is possibly not implemented and there is no obligation for the manufacturer to provide a mechanism to

deactivate read protection.

Protectable locations with write protection enabled cannot be overwritten.

NOTE 2 This means no reply to the WRITE MEMORY LOCATION command when attempting to write to a write-

prot
9.1
9.1

ected location.
0.5 Memory bank reading
0.5.1 General

A
IIRE
add

If t
me;

*—}

*—

the

If t

selected memory bank location can be read by means of commeLnd
EAD MEMORY LOCATION (DTRI, DTR0)". The answer shall be the value of the hyte at the
ressed memory bank location.

he selected memory bank is not implemented, the command shall be discarded.—jthe

B e e
lnot-implemented;-or

| bl ion,
| answer shall be NO. 9

ne selected memory bank location is below location OxFF, "DTR0" shall be incremented| by

ong, even if the memory location is not implemented. Otherwise, "DTR0" shall not change.

Thi

s mechanism allows for easy consecutive reading. of memory bank locations.

7

® ¢

q

byt
byt

Re

.10.5.2 Reading multi-byte values 11

P
el

br reading a number of bytes froam a memory bank, the application controller should check
value of "DTRO0" to verify it.is at the expected/ or desired location. Any mismatch indicates
error while reading.

ensure consistenit data when reading a multi-byte value from a memory bank| a
chanism shath bé implemented that latches all bytes of the multi-byte value when the first
e of the miulti-byte value is read, and holds them latched until the first byte of any mylti-
e or singlg byte value in any memory bank of the same logical unit is read.

bding-from a multi-byte location shall reply with the stored value, and not values from fthe

Wri

ejuffer that is used to buffer values before the complete value is written to memory (see

9.1

9.1
If a

the

If a

0.6.3).

0.5.3 Unimplemented locations 12
memory bank exists, and the selected memory bank location is

not implemented and MASK is not shown in the allowed range of values, or

above the last accessible memory location,

answer to "READ MEMORY LOCATION (DTR1, DTR0)" shall be NO.

memory bank exists, and the selected memory bank location is


These requirements are moved to Subclause 9.10.5.3.

This paragraph is now incorporated in Subclause 9.10.5.2.

Several multi-byte values have been introduced in IEC 62386 parts 252 and 253. The requirements here allow a consistent method to reliably read multi-byte values. Starting a read operation from the first byte fetches the latest value, and latches the remaining bytes, allowing them to be read without the possibility of their values changing before they can be read out.

Unimplemented locations now differ depending on whether MASK is part of the allowed range of validity or not; this is related to protectable memory locations described in Subclause 9.10.4.
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e not implemented, and
e the allowed range for the value stored in the memory bank location includes MASK,
the answer to "READ MEMORY LOCATION (DTRI, DTR0)" shall be MASK.

NOTE The use of MASK in the range of allowed values shown in a memory bank table, effectively allows the
implementation of the location to be optional.

9.10.5.4 Temporarily unavailable locations 13

For memory Iocatlons which include TMASK in the range of aIIowed values in a memory bank

valpe within 30 s.

is emporarlly unava|lable Except in fault conditions, the control gear shall prowde@alld

@)

EXAMPLE After an external supply power cycle, memory bank values such as measurements cdﬁ(/&é tempordarily
unajailable due to the settling time of digital filters, and is indicated by the use of TMASK.

NOTE If TMASK is returned repeatedly over a period of time, application controllers caéaeduce that there |s a
faulf in the control gear.

9.10.5.5 Latching a complete memory bank for reading 14 ng

Memory bank tables that show the lock byte value OxAA Iatc@(l’the complete bank, shall
opgrate as follows: C)
N

If the lock byte contains a value other than OxAA, writinéhe following values to the lock blyte
shgll cause the stated result: {(

o [OxAA: All locations in the memory bank shall{Qlatched and shall not change until the Ipck
byte is written, or a power cycle occurs. O

e [Other values: The memory bank latch sh@ll not be affected.

If the lock byte contains the value OXQ\ writing the following values to the lock byte shall
cayse the stated result: A\

o |OxAA: All locations in the merer bank shall be re-latched (updated) and shall not chapge
again until the lock byte i itten, or a power cycle occurs.

e |Other values: The merﬁg}y bank latch shall be removed. Memory reads shall result in fthe
latest values belng eturned.

An|attempt to wri any location other than the lock byte of a latched memory bank shall
result in the sa@ haviour as if the memory location were not implemented.

Lahchmgé@%:ll memory bank shall not affect reading or writing of other memory banks.

EXA The following example demonstrates two application controllers accessing a latched memory bank: If
app n controller A latches a full memory bank 202, then application controller B needs to be aware [that
memory bank 207 1s Tatched. When application controller B reads from memory bank 202, application controller B
will get the latched data. Application controller B can determine this by either monitoring the bus activity related to
writing the lock byte, or by reading the lock byte before reading other locations.

9.10.6 Memory bank writing
9.10.6.1 General

Write commands are special commands and therefore not addressable. In order to select the
correct control gear the addressable command "ENABLE WRITE MEMORY" shall be used.
Upon execution of "ENABLE WRITE MEMORY", the addressed control gear shall set
"writeEnableState” to ENABLED.



Temporarily unavailable locations with value TMASK are now used in IEC 62386 parts 252 and 253.

This latching mechanism of complete memory banks has been introduced in IEC 62386 parts 252 and 253. It allows for the read-out of a memory bank's contents over a period of time, with all content relating to the same point in time (the time when the bank was latched).
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Only while "writeEnableState” is ENABLED, and the addressed memory bank is implemented,
the control gear shall execute the following commands to write to a selected memory bank
location:

e "WRITE MEMORY LOCATION (DTRI, DTRO0, data)": The control gear shall confirm writing
a memory location with an answer equal to the value data.
NOTE 1 The value that can be read from the memory bank location is not necessarily data.

¢ "WRITE MEMORY LOCATION - NO REPLY (DTRI, DTRO, data)": Writing a memory
location shall not cause the control gear to reply.

A dontrol gear shall set "writeEnableState"” to DISABLED if any command other than one_of the
follpwing commands is accepted:

e |"WRITE MEMORY LOCATION (DTRI, DTRO, data)", "WRITE MEMORY LOCATION -
NO REPLY (DTRI, DTRO, data)";

e |"DTRO (data)", "DTR1 (data)", "DTR2 (data)";

e |"QUERY CONTENT DTRO", "QUERY CONTENT DTR1", "QUERY CONTENT DTR2".

NOTE 2 This means that commands other than those shown above, which are agcepted and then discarded, |still
set ['writeEnableState” to DISABLED.

9.10.6.2 Write failure
If the selected memory bank location is

¢ |not implemented, or

e |above the last accessible memory location, or

o [locked (see 9.10.2), or

e [not writeable, or

e |is a protectable location that is currently write protected (see 9.10.4), or
e |there is an attempt to write a valde outside of the permitted range,

thel answer to "WRITE MEMORY LOCATION (DTRI, DTRO, data)" shall be NO and no mempry

locption shall be written to. {f\tHis applies when writing to a multi-byte location, the reply of NO
shgll occur after attempting_fo write to the least significant byte (LSB).

If the selected memony bank location is below location OxFF, "DTR0" shall be incremented| by
onxﬁ.I Otherwise, "DTR0" shall not change. This mechanism allows for easy consecutive wrifing
to memory bank'locations.

9.10.6.3 S\Writing multi-byte values 15

To| efsure consistent data when writing a multi-byte value into a memory bank,——is
red mmandad that o machanicm hg implamani-nrl that nnl\l ar\nnnfc tha naw multi h\lfc Vi Iue
epted a RAM buffer shall be
used such that the buffer stores the temporary bytes belng wrltten until the LSB of the multi-
byte value is written, at which point the complete value is written to the memory bank
locations.

NOTE 1 The contents of buffers used to store temporary bytes for multi-byte writing can be lost when a write
operation is started to any other multi-byte value in the same memory bank, or during a power-cycle, or as a result
of execution of RESET MEMORY BANK. This means that it is sufficient to include only one such RAM buffer for
writing, per memory bank.

After writing a number of bytes to a memory bank, the application controller should check the
value of "DTR0" to verify it is at the expected/ or desired location. Any mismatch indicates an
error while writing.


This mechanism for writing multi-byte values is used in IEC 62386 part 253.
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NOTE 2
reached.

9.10.7 Memory bank 0

— 39 —

"DTRO" is also incremented if a non-implemented memory bank location is addressed before OxFF is

Memory bank 0 contains information about the control gear. Memory bank 0 shall be
implemented in all control gear.

Memory bank 0 shall be implemented using the memory map shown in Table 10, with at least
the memory locations up to address 0x7F implemented, excluding reserved locations.

Table 10 — Memory map of memory bank 0
Address Description Default value Memory
(factory) type|
0x00 Address of last accessible memory location |factory burn-in ROM
0x0[1 Reserved — not implemented answer NO n.a.
0x02 Number of last accessible memory bank factory burn-in, ROM
range [0,0xFF]
0x0_3 GTIN byte 0 (MSB)?@ factory burn-in ROM
0x04 GTIN byte 1 factory burn-in ROM
0x0p GTIN byte 2 factory burn-in ROM
0x06 GTIN byte 3 factory burn-in ROM
0xQq7 GTIN byte 4 factory burn:in ROM
0x08 GTIN byte 5 (LSB) factory,burn-in ROM
0x09 Firmware version (major) factory burn-in ROM
0x0A Firmware version (minor) factory burn-in ROM
0x0B Identification number byte 0 (MSB) factory burn-in ROM
0x0C Identification number byte 1 factory burn-in ROM
0xQD Identification number byte 2 factory burn-in ROM
OxQE Identification number byte 3 factory burn-in ROM
OxQF Identification number byte 4 factory burn-in ROM
0x1j0 Identification number byte 5 factory burn-in ROM
Ox1[1 Identification numbenbyte 6 factory burn-in ROM
0x1)2 Identification number byte 7 (LSB) factory burn-in ROM
0x13 Hardware version (major) factory burn-in ROM
Ox14 Hardware\version (minor) factory burn-in ROM
0x1 101 version number® factory burn-in, ROM
|5 according to implemented version number
ox1le 102 version number of all integrated control |factory burn-in, ROM
gear® according to implemented version number
ox1f7 103 version number of all integrated control |factory burn-in, ROM
devicesd according to implemented version number
0x18 Number of logical control device units in the |factory burn-in, ROM
bus unit range [0,64]
0x19 Number of logical control gear units in the |factory burn-in, ROM
bus unit range [1,64]
0x1A Index number of this logical control gear factory burn-in, ROM
unit range [0,(location 0x19) — 1]
0x1Bf Current bus unit configuration’ 16 factory burn-in9 ROM
[6x34B0x1C,0 |Reserved — not implemented answer NO n.a.
x7F]
[0x80,0xFE] [Additional control gear information® e ROM
OxFF Reserved — not implemented answer NO n.a.



"Current bus unit configuration" is a new and optional feature, described in Subclause 9.20.
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Address Description Default value Memory
(factory) type

Key

GTIN global trade item number
LSB least significant byte
MSB most significant byte

@ It is recommended that the product GTIN is not re-used within the expected lifetime of the product after
installation.

b Eormat—of-the—vetrsion—hmber—ts—defired—ir—tEC62386-404-2044 ond 1EC 82386 4042004 4/ANMDA-20432099
g = - ,

4.2,
¢ |Format of the version number is defined in 4.2.

4 |Format of the version number is defined in IEC 62386-103:2044—andEC 62386-103:2014/AMB1:20182(22,
4.2. If not implemented, this is indicated by OxFF.

¢ |Purpose and (default) value of these bytes shall be defined by the manufacturer.

f |See 9.20. If this location is not implemented, the answer shall be NO.

9 |The current bus unit configuration can be changed by a manufacturer-specific method.

If there is more than one logical unit built into one bus unit, alDlogical units shall have fthe
same values in memory bank locations 0x03 up to and including 0x19. All control gear log|cal
unifs shall have the same values in location 0x1B.

A bus unit-might can contain both control gear and control devices. They share varipus
nuthbers (e-g-GTIN—unigue—identification—number ) in binary (see [1]'). To avoid problgms
when reading, and getting different answers depending on the addressing scheme used, the
memory bank layout is the same for control géar and for control devices up to and incluj:ng

locption 0x19. The data shall be the same. @s well. The application controller can use either
thel+02-erthe103 commands specified ifithis document or in IEC 62386-103:2022 to identify
the| basic data, provided both are implemented.

The bytes in locations 0x03 to 0x08 ("GTIN 0" to "GTIN 5") shall contain the global trade ilem
number (GTIN), e.g. the EANsjin binary. The bytes shall be stored most significant first and
fillgd with leading zeroes.

The¢ bytes in locations 9x09 and Ox0A ("firmware version") shall contain the firmware version
of the bus unit.

The bytes in lecations 0x0B to 0x12 ("identification number byte 0" to "identification numper
byte 7") shalllcontain 64 bits of an identification number of the bus unit,—preferably. If is
recommended that this identification number is the serial number. The identification numper
shgll be"stored with the least significant byte in "identification number byte 7" and unused bits
sh3lldbe Tfilled with 0.

The combination of the identification number and the GTIN number shall be unique.

The byte in location 0x13 and 0x14 ("hardware version") shall contain the hardware version of
the bus unit.

The byte in location 0x15 shall contain the implemented IEC 62386-101 version number of the
bus unit.

T Numbers in square brackets refer to the Bibliography.
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The byte in location 0x16 shall contain the implemented IEC 62386-102 version number of the

bus unit. If no control gearis implemented, the version number shall be OxFF.

The byte in location 0x17 shall contain the implemented IEC 62386-103 version number of the
bus unit. If no control device is implemented, the version number shall be OxFF.

The byte in location 0x18 shall contain the number of logical control device units integrated
into the bus unit. The number of logical units shall be in the range of 0 to 64.

The_byte in location 0x19 shall contain the number of logical control gear units integrated into

thel bus unit. The number of logical units shall be in the range of 1 to 64.

uni
nu

that implements that memory bank. The valid range of this index number is-0 lto the t
ber of logical control gear units in the bus unit minus one.

ThI‘ byte in location 0x1A shall represent the unique index number of the logical control gear
i

ptal

EXAMPLE A product can contain three control gear logical units with three different short addresses. Eac
thege logical units has the same GTIN and identification number, each €epgofts the number of logical control ¢

unit

Regding location Ox1A using broadcast yields a backward frangeMaccording to IEC 62386-101:2022, 9|
(corrupted backward frame).

Th

shgll indicate the currently selected implementation of device types and logical units. §

9.2

9.10.8 Memory bank 1 (optional)

Me

fun

If i
inc
me

5 with the value 3 and the index of the three control gear logicat units is reported as 0, 1 or 2 respecti

byte in location 0x1B, if present, shall contain the current bus unit configuration, wh

mplemented, memory bank 1 shall at least implement the memory locations up to
uding address 0x10. The fixed usage for location 0x00 to 0x02 and the recommen
mory map usage)for locations 0x03 to 0x10 is shown in Table 11.

ory bank 1 is reserved for use\'by an original equipment manufacturer (OEM), (e.g.
luminaire manufacturer) to stere additional information, which has no impact on

ctionality of the controll_gear.—Fhe—conirol—gear—manufacturer—may—implemient

Implementation of memory bank 1 is optional.

h of
ear
ely.

6.2

ich
bee

a
the

nd
ed
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Table 11 — Memory map of memory bank 1

Address Description Default Reset Memory
value value® type
(factory)
0x00 Address of last accessible memory location factory burn- | no change ROM
in, range
[0x10,0xFE]
0x01 Indicator byte? @ @ any?
0x02 Memory bank 1 lock byte. Lockable bytes in the memory OxFF OxFF¢ RAM-RW
barshet-be-read-onty-white-thetoekbytehaseavatue
different from 0x55.

0xQ3 OEM GTIN byte 0 (MSB) OxFF no change NM-M=RW
(leckable)

0xQ4 OEM GTIN byte 1 OxFF no change NVM-RW
(lockable),

0xQ5 OEM GTIN byte 2 0Xff no change NVM-RW
(lockable)

0xQ6 OEM GTIN byte 3 OxFF no change NVM-RW
(lockable)

0xq7 OEM GTIN byte 4 OxFF no change NVM-RW
(lockable)

0xQ8 OEM GTIN byte 5 (LSB) OxFF no change NVM-RW
(lockable)

0xq9 OEM identification number byte 0 (MSB) OxFF no change NVM-RW
(lockable)

0xQA OEM identification number byte 1 OxFF no change NVM-RW
(lockable)

0x(B OEM identification number byte 2 OxFF no change NVM-RW
(lockable)

0xQC OEM identification number byte 3 OxFF no change NVM-RW
(lockable)

0xQD OEM identification number byte 4 OxFF no change NVM-RW
(lockable)

OxQE OEM identification number byte 5 OxFF no change NVM-RW
(lockable)

OxQF OEM identification number byte 6 OxFF no change NVM-RW
(lockable)

0x10 OEM identification number byte 7 (LSB) OxFF no change NVM-RW
(lockable)

> okt nadidi inf . a a a a

[oxp1, se of these locations is specified in other parts of the d d d

OxHE] IEC 62386-2xx series. 17

OxHRE Reserved — not implemented answer NO no chanqge na

Key

GTIN global trade item number

LSB least significant byte

MSB most significant byte

OEM  original equipment manufacturer

a8 The purpose, default! value, power on/ value, reset value and memory-aceess type of these bytes shall be
defined by the manufacturer.

b Reset value after "/RESET MEMORY BANK".
¢ Also used as power on value.

d  See other parts of the IEC 62386-2xx series.



See IEC 62386-251 for an allowed format of these memory locations.
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The bytes in locations 0x03 to 0x08 ("OEM GTIN 0" to "OEM GTIN 5") should be used to
identify the product containing the control gear. If the bytes are used for the GTIN, the bytes
shall be stored most significant bit first and filled with leading zeroes. These bytes should be
programmed by the OEM.

The bytes in locations 0x09 to 0x10 ("OEM identification number byte 0" to "OEM
identification number byte 7") should contain 64 bits of an identification number of the OEM
product. If the bytes are used for the identification number, it shall be stored with the least
significant byte in "ldentification number byte 7" and unused bits shall be filled with 0. These
bytes should be programmed by the OEM.

Thl combination of OEM GTIN and OEM identification number should be unique.

9.10.9 Manufacturer-specific memory banks

The manufacturer may use additional memory banks in the range of 2 tpo~199 to stpre
additional information. The memory map of additional banks shall comply with ‘Table 9.

9.10.10 Reserved memory banks
Memory banks 200 to 255 are reserved for future use-and-shalhot-be-implemented, or pre

degcribed in the IEC 62386-2xx series. Implementation or use“other than described in [the
IEG 62386-2xx series is not permitted.

9.11 Reset
9.11.1 Reset operation

A ¢ontrol gear shall implement a reset opefation to set all variables to their reset vallies
(sefe Table 16).

NOTE For some variables this operation could:have no effect at all.

progress, the control gear-may—oFmay-hot can respond to-any commands or not. However,
unffl the reset operation is camplete, none of the affected variables needs to have a defined
vallie.

Th{ reset operation shall take at.most 300 ms to complete. While the reset operation ig in

An|application contralter can trigger the reset operation using the "RESET" instruction and
shquld wait at least'350 ms to ensure all control gear have finished the reset operation.

9.11.2 Res€et.memory bank operation

A gontrok-gear shall implement a reset operation to set the content of all unlocked mempory
banks to their reset values (see 9.10), followed by locking the memory banks.

NOTE For some memory bank locations this operation could have no effect at all.

The reset memory bank operation shall take at most 10 s to complete. While this reset
operation is in progress, the control gear-may—ermaynet can respond to-any commands or
not. However, until this reset memory bank operation is complete, none of the affected
memory bank locations have a defined value.

An application controller can trigger the reset operation for a specific memory bank, or for all
implemented memory banks, using the "RESET MEMORY BANK (DTR0)" instruction and it
should then wait for at least 10,1 s to-allew ensure all control gear have enough time to finish
the reset memory bank operation.
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9.12 System failure

If the control gear detects a system failure (see |IEC 62386-101:2044—and
1EC62386-101:2044/AMD1:20482022, 4.11) and '"systemFailureLevel” is not MASK,
"targetLevel” shall be calculated on the basis of "systemFailureLevel”. The transition from
"actualLevel" to "targetLevel"” shall take place immediately and the light output shall be
adjusted as quickly as possible.

If "systemFailureLevel” is MASK, the control gear shall not react to a system failure.

On[restoration of the bus idle Vvoltage the control gear shall not react.

"syftemFailureLevel” can be set and queried with "SET SYSTEM FAILURE LEVEL (DTR0)" and
"QUERY SYSTEM FAILURE LEVEL" respectively.

When the bus power is restored after a system failure, bus-powered control-gear shall follow
the] power-on procedure defined in 9.13 below. Consequentlyy the variible
"syktemFailureLevel” is not used. Nevertheless, all control gear, including bus-powered control
gear, shall maintain "systemFailureLevel” and conform to the requiremefts of the specificatipns
of all the commands relating to it.

NOTE Implementing "systemFailureLevel”, although this variable is nonmally not applicable for bus-powgred
dev|ces, is done to avoid separate test conditions of control gear.

9.13 Power on

After an external power cycle (see IEC 62386-101-ardECE62386-101:2014/AMDB1:2048:20122,
4.1[1.1), the device shall retain its most recent configuration, with the following exceptions:

e [the memory bank write enable state shall be disabled for all memory banks and the lpck
byte shall be set to OxFF;

e |all running timers shall be stopped,and cancelled/ (reset);
o |"powerCycleSeen” shall be set to“FRUE;

o |"actualLevel” shall be set to 0X00 keeping the lamp off;

o |"lampOn" shall be set to'FALSE;

o |"limitError" shall be set to FALSE;

o |"targetLevel” shall"be set to 0x00;

e |the control gear may start preheating the lamp but the lamp shall not ignite. While
preheating,\'actualLevel" shall be kept at 0x00 contrary to normal startup activity;

o Rhll variables mentioned in Table 16 shall be set to the value indicated in the power|on
value“column. The variables that are marked with "no change" in the power on vdlue
colfumn shall not be considered. The variables defined in implemented parts of fthe
EC’62386-2xx series shall be included.

Bus-powered devices shall activate the power on level immediately. For externally-powered
devices the following holds:

If a level control command other than "GO TO SCENE (sceneNumber)" where the value of the
scene equals MASK and other than DAPC(MASK) is accepted, it shall be executed.

If "GO TO SCENE (sceneNumber)" where the value of the scene equals MASK is accepted, the
control gear shall discard the command and continue as if no level control command has been
accepted.

If DAPC(MASK) is executed, the control gear shall stop any startup activity.
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NOTE 1 Since "actualLevel” = 0, this effectively keeps the lamp off.

The control gear shall activate the power on level according to Table 12 by calculating the
"targetLevel” on the basis of "powerOnLevel”. If "powerOnLevel” equals MASK, "targetLevel”
shall be set to "lastLightLevel”. "actualLevel” shall be set to "targetLevel” immediately and the
light output shall be adjusted as quickly as possible. Power on level activation shall not affect
"limitError", effectively leaving it as FALSE. 18

If a level control command is accepted before the power on level is activated, this command
shall be executed immediately and the control gear shall not activate the power on level.

Table 12 — Power on timing 19

Power on system Minimum time Maximum time
response
Lamp-off 540-ms
e e <660 ms
poweron-level 660-ms
Lamp off ends and power 540 ms 660 Mms
on level is activated

NOTE 2 Thus, there is an interval during which a control device can,send a level control command which will be
obeyed immediately, so DAPC(0x00) or DAPC(MASK) can be used to prevent from going automatically to

"powerOnLevel".

It i$ possible that a system failure is detected before/the power on level has been reached. If
"sy§temFailureLevel" is not MASK, the 'targetLevel” is recalculated on the basis| of
"syktemFailureLevel” and the power on level shall'not be activated.

"pdwerOnLevel” can be set and queried with "SET POWER ON LEVEL (DTR0)" and
"QUERY POWER ON LEVEL" respectively.

After receiving the first 16-bit forward frame on the interface after power on, the control ggar
shall only respond to frames described in IEC 62386-101:20414—and—1EC62386-
101:2014/AMDB1:20182022.

9.14 Assigning short'addresses
9.14.1 General

"shprtAddress!’shall be derived from data or "DTR0"” depending on the command used. It shall
be set on——reeeipt  execution of "PROGRAM SHORT ADDRESS (data)" or
"SHET SHORT ADDRESS (DTR0)" as follows:

o |if\data or "DTR0O" = MASK: MASK (effectively deleting the short address);
o if data or "DTR0O" = 1xxxxxxxb or xxxxxxx0b: no change;
e in all other cases (DOAAAAAA1Db): 00AAAAAAD.

9.14.2 Random address allocation

A control gear shall implement an initialisation state, only in which, in addition to the other
operations identified in this document, a set of commands are enabled that allow an
application controller to detect and uniquely identify control gear available on the bus and
assign short addresses to these devices.

The initialisation state is a temporary state which is entered with the command
"INITIALISE (device)". It shall end automatically 15 minz 1,5 min after the last


The impact on “limitError” was not clearly defined in previous edition 2.0.

This table is revised to reflect the expected behaviour more clearly.

https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

- 46 - IEC 62386-102:2022 CMV © IEC 2022

"INITIALISE (device)" command was executed. Additionally, a power cycle or the command
"TERMINATE" shall cause the control gear to leave the initialisation state immediately.

The control gear shall have three possible values for "initialisationState":

Th

DISABLED, not in initialisation state;
ENABLED, in initialisation state;
WITHDRAWN, in initialisation state, yet identified and withdrawn.

NOT

9.1
9.1
Du

appropriate, variables can be temporarily ignored, so¢that after the identification has end
thefre are no side effects.

When identification is active, the light output-mey can be at any level between off and 100

mi

Ide
INI

NO]

Aft
ref|

9.14.3.2 Method one: single instruction
Identification{can be started by sending the instruction "IDENTIFY DEVICE". This shall s
or festarta 10 s £ 1 s timer. While the timer is running, a procedure enabling an observef

ide

NO1

followina (snecial)l commands are initialisation commands:
g oP 7

"RANDOMISE", "COMPARE" and "WITHDRAW";
"SEARCHADDRH (data)", "SEARCHADDRM (data)" and "SEARCHADDRL (data)";

"QUERY SHORT ADDRESS";
"IDENTIFY DEVICE".

E "IDENTIFY DEVICE" is by itself not an initialisation command, but typically used during initialisation.
4.3 Identification of a device
4.3.1  General

ing identification no variables shall be affected unleSs explicitly stated otherwise. Wh

nLevel" and "maxLevel" as well as "actualllevel" being in effect temporarily ignored.

[NALISE (device), RECALL MIN LEVEL, RECALL MAX LEVEL or IDENTIFY DEVICE.

[E  Query commands are not insthyctions. 20

br identification has stopped, the light output shall be adjusted as quickly as possiblg
ect "actualLevel" and\the command shall be executed (if applicable).

htifythe selected control gear shall run. If the timer expires, identification shall stop.

"PROGRAM SHORT ADDRESS (data)", "VERIFY SHORT ADDRESS (duta)" and

re
d,

%a

Intification shall be stopped. cuipon execution of any instruction other than

to

tart

E > Tho actual op dire-is—aanufacttrer-sbeaific
L L §

While identification is active, the control gear shall, without interrupting the identification
procedure:

on RECALL MIN LEVEL: set "actualLevel" and "targetLevel" t0 "minLevel";
on RECALL MAX LEVEL: set "actualLevel" and "targetLevel" to "maxLevel".

When identification is stopped by an application controller, the corresponding timer shall be
cancelled immediately.

For examples of how to use the commands, see Annex A.


This note is added due to a common mistake in implementing this standard. The term "instruction" is defined in IEC 62386-101.
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9.1

Wh

4.3.3 Method two: using "RECALL MAX LEVEL" and/or "RECALL MIN LEVEL"
(deprecated)

ile "initialisationState" is not DISABLED, the control gear shall:

on RECALL MIN LEVEL: set "actualLevel" and "targetLevel" t0 "minLevel", and then adjust
the light output as quickly as possible to its PHM level. If, however, the PHM is not visibly
significantly different from 100 %, then the lamp shall be temporarily switched off instead;

on RECALL MAX LEVEL: set "actualLevel" and "targetLevel" to "maxLevel", and then adjust

the light output as quickly as possible to 100 %.

AItJarnativer, the control gear shall execute "IDENTIFY DEVICE", starting or re-triggering

ide

NOT

exe

htification procedure.

E It is acceptable for the process of identifying individual control gear to depend upon both commands b
Cuted in an alternating sequence.

Idetification shall be stopped immediately when one of the following conditions hold:

the "initialisationState” changes to DISABLED;

upon execution of any instruction other than INITIALISE (deyice), RECALL MIN LEV
RECALL MAX LEVEL or IDENTIFY DEVICE.

Fof examples of how to use the commands, see Annex A.

9.1

4.4 Direct address allocation

"SET SHORT ADDRESS (DTR0)" can be used toldirectly program a short address to
addressed gear.

9.155 Failure state behaviour

If the control gear is in a failure state;"in which operation of the lamp(s) is not possible
int¢nded (lamp failure and/or control gear failure) it shall react to level commands in
follpwing way.

the

Ping

=

the

as
the

The¢ control gear shall calgulate "targetLevel” in accordance with the commands executed, and
control the lamp insofar. as that is practicable. As a consequence of the fault, the nor
relationship between Lactuallevel” and light output could temporarily change.

NOTE EXAMPLE A, control gear-might can, on detecting an excessively high temperature, protect itself from

risk

be

9.1
9.1

of thermal damage by limiting the light output.

If ne failure) state is resolved, the control gear shall re-establish the normal relationship

eenactualLevel" and light output.

mal

the

6.1 General

Each control gear shall expose its status as a combination of device properties as given in
Table 13.
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Table 13 — Control gear status

Bit Description Value See
0 "controlGearFailure" is TRUE? "1" ="YES" 9.16.2
1 "lampFailure"” is TRUE? "" ="YES" 9.16.3
2 "lampOn" is TRUE? "" ="YES" 9.16.4
3 "limitError" is TRUE? """ ="YES" 9.16.5
4 "fadeRunning" is TRUE? """ ="YES" 9.16.6
6 "shortAddress” is MASK? """ ="YES" 9.16.8
7 "powerCycleSeen” is TRUE? "{" ="YES" 9.16.9

The¢ device status can be queried using "QUERY STATUS". The bits shallreflect the acfual

sity

9.1

A
car

NO]

If

HCO

AG

9.1

Al
as

ation without delay unless explicitly stated otherwise.

6.2 Bit 0: Control gear failure

ontrol gear failure according to this document is a situatian”in which the control g
not operate as intended.

FE—EXAMPLE Mains under voltage, over temperature, unexpected-watchdog timers firing-ete.

control gear failure is detected, "controlGearFailure” shall be set to TRUE.

the failure is no longer detected, and" normal operation has been resum
ntrolGearFailure” shall be set to FALSE.

ontrol gear failure shall be detected-and indicated latest after 30 s.

6.3 Bit 1: lamp failure

intended due to, for example, incorrect lamp connection or lamp defects. The mini

detection method for lamp failure is the lamp disconnection, unless explicitly stated otherw

dey

If g
nof

ending on the lightisource type (see 11.5.19).

lamp failuretis-detected, "lampFailure” shall be set to TRUE, otherwise "lampFailure” s
be changéd-from FALSE to TRUE 21. Lamp failure shall be detected and indicated laf

after 30 s_ when the control gear is not in standby (see 9.2). In case the startup phase ta

lon
sta

ger thian 30 s, for example for HID lamps, "lampFailure” shall be set at the end of
[tup‘phase to the correct value.

hmp failure according to this'document is a situation in which the lamp cannot be operrjted

ear

ed,

um
ise

nall
est

es
the

A total lamp failure is a lamp failure with no light output. A partial lamp failure is a lamp failure
with still some light output.

NOTE

If the connected lamp is unsuitable for the control gear, there is a possibility that lamp failure is detected.

If "lampFailure" is TRUE, the control gear shall periodically check to determine whether the
lamp situation has improved. This check shall be executed at least whenever "targetLevel"
changes from 0x00 to a greater value. After a successful startup, "lampFailure” shall be set to
FALSE.


This is not a technical change from previous edition 2.0, instead it clarifies that "lampFailure" cannot be changed to TRUE when a lamp failure is not currently being detected.
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Bus interface -

Command to

Validation < 0,3 s

I
turn on the lamp : Lighton
]
Light output : Light off
I
I
|
Ve | TRUE
lampOn ! FALSE
I I
______ S — Y]
T
Case A —  jampFailure : | FALSE
: TRUE
fadeRunning 4'_' Startup including 4— FALSE
| validation |
]
I r"
Ve | TRUE
I
lampOn t | EALSE
| |
! : TRUE
I
Case B —  jampFailure 1 : FALSE
I
I : TRUE
! |
fadeRunning : : FALSE
! I
I
I
I

Startup
———
I

(Standby J [ Startup )

— ——- Lamp failure'present when entering standby
—— Normal-operation
Failure

IEC

Figure 6 — Correlation between "lampFailure", "lampOn" and "fadeRunning" bits

The¢ startup phase shall include the validation that the lamp is stable and emitting light befpre
continuing with normall\eperation or failure. This behaviour is illustrated in Figure 6, Case¢ A
and applies to the following situations:

o |["lampFailure’\is TRUE before entering standby, or

e [the lampyalidation takes longer than 0,3 s.

The¢ startup phase may exclude the validation of the lamp in the following situation, illustrated
in *igure 6, Case B:

o "lampFailure" is FALSE before entering standby and,

o the lamp validation takes less than 0,3 s.

In this situation the validation should be part of the normal operation and shall be executed
immediately after startup. This implies that "lampOn"-might can be incorrect for a maximum of
0,3 s until the validation is finished.

NOTE Figure 6 also illustrates the effect of "lampFailure" on "lampOn" and "fadeRunning" bits for the scenarios
described above.

For the light source type "unknown light source type", there shall be support for this bit. If
there is no support for the lamp failure bit, this shall be made explicit in the corresponding
part of the IEC 62386-2xx series.
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For the light source type "no light source",—there—may—be support for this bit is optional.
Testing is excluded for this light source type. If there is support for the lamp failure bit, this
shall be made explicit in the corresponding part of the IEC 62386-2xx series.

9.16.4 Bit 2: lamp on

"lampOn" shall be set to FALSE when the lamp is off, during startup, and in case of total lamp
failure. In all other cases it shall be set to TRUE.

9.16.5 Bit 3: limit error

Exg¢ept for activation of “powerOnLevel” (see 9.13) 22, if the last requested target level\has
beg¢n modified in accordance with "minLevel” or "maxLevel” limitations, or "targetLeével” has
beg¢n modified due to a change of "minLevel” or "maxLevel”, "limitError" shall be set to-TRUE.

If fhe last target level requested by "DAPC (level)" equals "MASK", "limitError" shall |[not
change.

In all other cases "limitError" shall be set to FALSE.

9.16.6 Bit 4: fade running

"fafleRunning” shall be set to FALSE except for the time during which the fade timer is runnlng.
"fafleRunning” shall be set to TRUE from the beginning ofithe fade (after startup) until the ¢nd
of the fade time, regardless of whether "targetLevel” and actualLevel” reach the same level

9.16.7 Bit 5: reset state
"refetState” shall be set to TRUE if all the NVM variables mentioned in Table 16, except
"lagtLightLevel", are at their reset value. TheNVM variables that are marked with 'no change'

in the reset value column shall not be,censidered. NVM variables defined in implemenited
pafts of the IEC 62386-2xx series shallbbe included.

In all other cases the bit shall bexset to FALSE.

9.16.8 Bit 6: missing short address

This bit indicates whether a short address has been assigned to the gear, by checkling
"shprtAddress”. The bit'shall be TRUE if "shortAddress” = MASK.

In all other cases'the bit shall be set to FALSE.

9.16.9 Bit7: power cycle seen

"powerCycleSeen” shall be set to TRUE after an external power cycle (see IEC 62386-
10 T2 aRrdIECE 38— 0 20 AMD 2082022, 4. 1Ty has occurred.

"powerCycleSeen” shall be set to FALSE once one of the following commands has been
executed:

"RESET", "DAPC (level)", "OFF", "UP", "DOWN", "STEP UP", "STEP DOWN?",
"RECALL MAX LEVEL", "RECALL MIN LEVEL", "GO TO LAST ACTIVE LEVEL",
"STEP DOWN AND OFF", "ON AND STEP UP", "CONTINUOUS UP", "CONTINUOUS
DOWN?", "GO TO SCENE (sceneNumber)".

9.17 Non-volatile memory 23



The impact on “limitError” at power-on was not clearly defined in previous edition 2.0.

Storing NVM variables is changed in a way that control gear must now automatically save NVM variables to flash (non-volatile memory), ensuring they are saved in case a power-cycle occurs within a defined time of the changed variables. The control gear may no longer rely on a command to force this save to non-volatile memory. Therefore the command SAVE PERSISTENT VARIABLES is removed.
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instruction

or feature specific command set can be selected by the

The device type/

"ENABLE DEVICE TYPE (data)".

This instruction shall select the device typef/ or feature for which only the next application
extended command (refer to 11.6) is valid. Executing this instruction shall cancel any previous

selection of a device type.
The enabling of the device type/ or feature shall be cancelled upon execution of the next

regardless of

and that command shall be executed according to its specification,
whether it is an application extended command or not.

command
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A control gear shall not react to commands which belong to the application extended
commands if data equals MASK, 254 or represents a device type/ or feature not supported by
this control gear.

The device types/ and features shall be coded as specified in the-particutar relevant parts of

the

IEC 62386-2xx series.

An application controller can check which device types/ and features are supported by the
control gear. "QUERY DEVICE TYPE" reports the supported device typettypes and features. If
more than one device type/ or feature is supported, "QUERY DEVICE TYPE" reports MASK.

In {hat case, the application controller can check all supporied device types/ and features| by

rep
IIQ
will

To
cor
IIQ
de

Ap

eating "QUERY NEXT DEVICE TYPE" until 254 is received as an answer. {ss
UERY DEVICE TYPE" automatically ensures that the first supported device type/ or feat
be reported by "QUERY NEXT DEVICE TYPE".

troller can send "ENABLE DEVICE TYPE (data) followed
JERY EXTENDED VERSION NUMBER". This will report the version number of that sped
ice typef or feature implementation.

blication controllers should be able to identify individualGeohtrol gear and store

ing
ure

check the version number of the supported device types/ and features, |the applicafion

by
ific

the

relationship between the control gear's individual address, and jts device types/ and featurnes,

in (g

9.19 Using scenes

A
suf

IIG
"Q

The¢se commands actually comprise 16 commands each, one for each scene. This

acd
usHq

Up
opq
op(

ersistent memory.

control gear shall support the use of 16 seenes. The following commands shall
ported:
D TO SCENE (sceneNumber)", "REMOVE FROM SCENE (scene/

JERY SCENE LEVEL (sceneX)" and "SET SCENE (DTRO0, sceneX)".
omplished by selecting a blockof 16 consecutive opcodes. The number of the scene to
d can thus easily be calcutated.

bn execution of one of the scene commands, sceneNumber shall be derived from
ode: sceneNumber=*0pcode — opcodeBase. This identifies the scene to be used. T
odeBase can be‘found in Table 14.

Table 14 — Scenes

be

)",

is
be

the
'he

Command opcodeBase Opcode range
GO TO SCENE (sceneNumber) 0x10 [0x10,0x1F]
REMOVE FROM SCENE (sceneX) 0x50 [0x50,0x5F]
QUERY SCENE LEVEL (sceneX) 0xBO0 [0xB0,0xBF]
SET SCENE (DTRO0, sceneX) 0x40 [0x40,0x4F]

The "sceneX” variable also stands for 16 individual variables, where X equals sceneNumber in

the

range of [0,15].

On accepting command "GO TO SCENE (sceneNumber)" the reaction of the control gear shall
depend upon the current value of "sceneX", where X is derived from sceneNumber. If "sceneX"
equals MASK, "targetLevel" shall not be affected. Otherwise, the control gear shall behave
exactly as if "DAPC (level)" had been accepted with level equal to "sceneX".
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NOTE Using "DAPC (/evel)" implies the transition is made using the set fade time.

9.20 Current bus unit configuration 24

If present, the value of current bus unit configuration from memory bank 0 shall indicate the

currently active

implementation of:

e the number of logical units,

o the device types implemented for each logical unit, and

e particular types, defined for a particular device type.

Foithe given value of current bus unit configuration, the implementation shall be as s r|| in
Talple 15. C)
Table 15 — Current bus unit configuration ({)/
A
Cdrrent bus unit | Number of logical Minimum device Descrgvv
configuration units? types present® A
0 1 1 of [6] 1 logical unit of LR%&evice type 6)
1 2 2 of [6] 2 logical unitsdff’jﬁ':)D (device type 6)
2 3 3 of [6] 3 Iogicallu.n@(%LED (device type 6)
3 4 4 of [6] 4 Iogi\(ﬁ}‘o}rﬁts of LED (device type 6)
4 1 1 of [8(Tc)] 1 IP&cal unit of colour type Tc (device type 8))
N4
5 2 2 of [8(Tc)] ,\Q logical units of colour type Tc (device type B)
6 1 1 of [8(RGBWAFQ\)1 logical unit of colour type RGBWAF (devicqg
N | type 8)
7 1 1 ofs\\) 1 logical unit with colour types Tc, RGBWAF
[8(Tc+R§rQ@AF+xy)] and xy (device type 8)
8 2 1 of@t\} of [8(Tc)] 1 logical unit of LED (device type 6) and 1
logical unit of colour type Tc (device type 8)
4
9 1 A\I of [1(type A)] 1 logical unit of self-contained emergency typge
QO A (maintained dimming controllable, device type
XS 1
B N
10 1 \\ 1 of [1(type B)] 1 logical unit of self-contained emergency tyge
C) B (maintained on/off controllable, device typg 1)
11 @1’ 1 of [1(type C)] 1 logical unit of self-contained emergency type
'a) C (maintained non-controllable, device type 1)
N4
12 O 1 of [1(type D)] 1 logical unit of self-contained emergency tyge
§§~ D (non-maintained non-controllable, device type
<& D
N
13-1 O Reserved
1}@5 Manufacturer-specific
a %él number of logical units in the bus unit, of the device type given in brackets.

b

At least the listed device types shall be implemented in the given configuration.

A manufacturer-specific method is permitted for the selection of the current bus unit
configuration. After changing, the bus unit can require a certain time, power-cycle or other
requirement before the new configuration becomes active.

After changing the configuration, the value of "Current bus unit configuration" in memory bank
0 shall indicate the active configuration, and the bus unit operation shall be updated

according to the new configuration.



This is a new and optional feature. Some control gear can be programmed in the factory to operate in different bus unit configurations, whereas the GTIN remains the same. This edition 3.0 now provides a new byte in memory bank 0 to read out the current configuration.
An example is a 2-channel control gear, which can operate as one logical device type 8 unit or as two logical device type 6 units.
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The default values, the reset values, power on values, the range of validity and the type of
memory of the defined variables shall be as given in Table 16.

The variables that are declared in this Clause 10 shall not be made available for writing
through a memory bank.

Table 16 — Declaration of variables

Variable Default value Reset value Power on value |[Range of validity] Memory.type
(factory)
"actualLevel” a OxFE 0x00 0, RAM
["minLevel”,
"maxLevel")
"targetLevel” @ OxFE See 9.13 0, RAM
Power on ["minLevet,
"maxLevel”)
"lastActiveLevel” @ OxFE "maxLevel” ["minLevel”, RAM
"maxLevel"
"lastLightLevel" OxFE OxFE®° no change 0, NVM
["minLevel”,
"maxLevel")
"powerOnLevel” OxFE OxFE no change [0,0xFF] NVM
"systemFailureLevel” OxFE OxFE no{change [0,0xFF] NVM
"minLevel” PHM PHM no change [PHM, "maxLevel"] NVM
"maxLevel” OxFE OxFE no change ["minLevel”,0xFE] NVM
"fadeRate" 7 7 no change [1,0xF] NVM
"fadeTime" 0 0 no change [0,0xF] NVM
"extendedFadeTimeBase" 0 0 no change [0,1111b] NVM
"extiendedFadeTimeMultipl 0 0 no change [0,100b] NVM
ier"”
"shortAddress" MASK no change no change [0,63], MASK NVM
(no address)
"searchAddress" @ 0xFF FF FF 0xFF FF FF [0,0xFF FF FF] RAM
"randomAddress" OxFF FF FF OxFF FF FF no change [0,0xFF FF FF] NVM
"operatingMode{! factory burn-in no change no change 0,[0x80,0xFF] NVM
‘initialisationState" @ no change DISABLED [ENABLED, RAM
DISABLED,
WITHDRAWN]
"writeEnableState" @ DISABLED DISABLED [ENABLED, RAM
DISABLED]
"controlGearFailure" @ b FALSEd [TRUE, FALSE] RAM
"lampFailure" @ b FALSEd [TRUE, FALSE] RAM
"lampOn" @ b FALSE [TRUE, FALSE] RAM
"limitError" @ FALSE FALSE¢ [TRUE, FALSE] RAM
"fadeRunning" @ FALSE FALSE [TRUE, FALSE] RAM
"resetState" TRUE TRUE TRUE¢ [TRUE, FALSE] RAM
"powerCycleSeen"” @ FALSE TRUE [TRUE, FALSE] RAM
"gearGroups" 0x00 00 0x00 00 no change [0,0xFF FF] NVM
(no group) (no group)
"sceneX" © MASK MASK no change [0,0xFF] NVM
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"DTRO" @ no change 0x00 [0,0xFF] RAM

"DTRI" @ no change 0x00 [0,0xFF] RAM

"DTR2" @ no change 0x00 [0,0xFF] RAM

PHM factory burn-in no change no change [1,0xFE] ROM

"versionNumber" 24 3.0 no change no change R ROM
00001100b

@ Not applicable.

The value could change as a consequence of the RESET command execution.

¢ | This NVM variable is excluded for "resetState".

The value should reflect the actual situation as soon as possible.

X is in the range 0x0 to OxF, effectively there is one variable for each of the 16 scenes.
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11 Definition of commands

11.1 General

Unused opcodes are reserved for future needs.

11.2 Overview sheets

Table 17 gives an overview of the

standard commands. The special commands overview can be found-in Table 18.

Table 17 — Standard commands
Address byte °
- Opcode Ed. 1 command . g Command
Command name 0+ byt b o | 2 || References P
See 7.2.2 o5 yte number ol |l 2|3 reference
D x| x| w| <
»m o |l || S| o
ool »
DAPC (level) Device 0 level - 9.4,9.7.3,9.8 11.3.1
OFF Device 1 0x00 0 9.7.2 11.3.2
UP Device 1 0x01 1 9.7.3 11.3.3
DOWN Device 1 0x02 2 9.7.3 11.3.4
STEP UP Device 1 0x03 3 9.7.2 11.3.5
STEP DOWN Device 1 0x04 4 9.7.2 11.3.6
RECALL MAX LEVEL Device 1 0x05 5 9.7.2,9.14.3 11.3.7
RECALL MIN LEVEL DeVice 1 0x06 6 9.7.2,9.14.3 11.3.8
STEP DOWN AND OFF Device 1 0x07 7 9.7.2 11.3.9
ON AND STEP UP Device 1 0x08 8 9.7.2 11.3.10
ENABLE DAPC SEQUENCE Device 1 0x09 9 9.8 11.3.11
GO TO LAST ACTIVE LEVEL Device 1 0x0A 9.7.3 11.3.12
CONTINUOUS UP Device 1 0x0B 9.7.3 11.3.13

¢¢0¢ J31 ® AIND ¢2¢0¢:¢01-98€29 O3l
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A-pleal Jonpbs
ROUTCSSOYyle

®
Command name o = 0gc<t>ede Ed. ;l::rz?;?and 5 é References ?:f?:::g:
See 7.2.2 g3 y szl g3l =
®° ol &lal<l b
CONTINUOUS DOWN Device 1 0x0C 9.7.3 11.3.14
GO TO SCENE (sceneNumber)? Device 1 0x10 + sceneNumber 16 to 31 9.7.3, 9.19 11.3.15
RESET Device 1 0x20 32 v 9.11.1, 10 11.4.2
STORE ACTUAL LEVEL IN DTROQ Device 1 0x21 33 v v 11.4.3
SAVE RPERSISTENT VARIABLES Device 3 0x22 A\ 94710 1144
Reserved® Device 1 0x22 ° v
SET OPERATING MODE (DTR0) Device 1 0x23 v 9.9 11.4.4
RESET MEMORY BANK (DTR0) Device 1 0x24 v 9.11.2 11.4.5
IDENTIFY DEVICE Device 1 0x25 v 9.14.3 11.4.6
SET MAX LEVEL (DTR0) Device 1 0x2A 42 v v 9.6 11.4.7
SET MIN LEVEL (DTR0) Device 1 0x2B 43 v v 9.6 11.4.8
SET SYSTEM FAILURE LEVEL (DTR0) Device 1 0x2C 44 v v 9.12 11.4.9
SET POWER ON LEVEL (DTR0) Device 1 0x2D 45 v v 9.13 11.4.10
SET FADE TIME (DTRO0) Device 1 0x2E 46 v v 9.5.2 11.4.11
SET FADE RATE (DTR0) Device 1 0x2F 47 v v 9.5.3 11.4.12
SET EXTENDED FADE TIME (DTR{) Device 1 0x30 v v 9.54 11.4.13
SET SCENE (DTRO0, sceneX)? Device 1 0x40 + sceneNumber 64 to 79 v v 9.19 11.4.14
REMOVE FROM SCENE (sceneX)3 Device 1 0x50 + sceneNumber 80 to 95 v 9.19 11.4.15
ADD TO GROUP (group)? Device 1 0x60 + group 96 to 111 v 11.4.16
REMOVE FROM GROUP (group)3 Device 1 0x70 + group 112 to 127 v 11.4.17
SET SHORT ADDRESS (DTR0) Device 1 0x80 128 v v 9.14.4 11.4.18

¢¢0¢ 031 ® AIND ¢¢0c:¢01L-98¢€¢9 O3l
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®
Command name o = 0gc<t>ede Ed. ;l::rz?;?and 5 é References ?:f?:::g:
See 7.2.2 g3 y szl g3l =
®° olakal<|d

ENABLE WRITE MEMORY Device 1 0x81 129 v 9.10.6 11.4.19

Reserved for IEC 62386-104 (see [§]) Device 1 0x82 v
QUERY STATUS Device 1 0x90 144 v 9.16 11.5.2
QUERY CONTROL GEAR PRESENT Device 1 0x91 145 v 11.5.3
QUERY LAMP FAILURE Device 1 0x92 146 v 11.5.4
QUERY LAMP POWER ON Device 1 0x93 147 v 11.5.6
QUERY LIMIT ERROR Device 1 0x94 148 4 11.5.7
QUERY RESET STATE Device 1 0x95 149 4 11.5.8
QUERY MISSING SHORT ADDREYS Device 1 0x96 150 v 9.14.2 11.5.9
QUERY VERSION NUMBER Device 1 0x97 151 4 11.5.10
QUERY CONTENT DTRO Device 1 0x98 152 v v 11.5.11
QUERY DEVICE TYPE Device 1 0x99 153 v 9.18 11.5.12
QUERY PHYSICAL MINIMUM Device 1 0x9A 154 v 11.5.13
QUERY POWER FAILURE Device 1 0x9B 155 v 11.5.15
QUERY CONTENT DTR1 Device 1 0x9C 156 v v 11.5.16
QUERY CONTENT DTR2 Device 1 0x9D 157 vV 11.5.17
QUERY OPERATING MODE Device 1 0x9E v 9.9 11.5.18
QUERY LIGHT SOURCE TYPE Dévige 1 0x9F ViIivI|vYI|Y 11.5.19
QUERY ACTUAL LEVEL Device 1 0xA0 160 4 11.5.20
QUERY MAX LEVEL Device 1 0xA1 161 4 11.5.21
QUERY MIN LEVEL Device 1 0xA2 162 4 11.5.22
QUERY POWER ON LEVEL Device 1 0xA3 163 v 9.13 11.5.23
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®
(3]
- Opcode Ed. 1 command w N3 Command
Command name 0 = byte number 8\ 2 || References reference
See 7.2.2 22 y ol - | ~|(3} o
[T X x| x(\w| c
» o |l =l BEHl €| 0
oloharg<| n
QUERY SYSTEM FAILURE LEVEL Device 1 0xA4 164 v 9.12 11.5.24
QUERY FADE TIME/FADE RATE Device 1 0xA5 165 v 11.5.25
QUERY MANUFACTURER SPECIFIC MODE Device 1 0xAB v 9.9 11.5.27
QUERY NEXT DEVICE TYPE Device 1 0xA7 v 9.18 11.5.13
QUERY EXTENDED FADE TIME Device 1 0xA8 v 9.5.4 11.5.26
QUERY CONTROL GEAR FAILURE Device 1 OxAA v 9.16.2 11.5.4
Reserved for IEC 62386-104 (see [3]) Device 1 0xAB v
QUERY SCENE LEVEL (sceneX)? Device 1 0xBO + sceneNumber 176 to 191 v 9.19 11.5.28
QUERY GROUPS 0-7 Device 1 0xCO0 192 4 11.5.29
QUERY GROUPS 8-15 Device 1 0xC1 193 v 11.5.30
QUERY RANDOM ADDRESS (H) Device 1 0xC2 194 v 11.5.31
QUERY RANDOM ADDRESS (M) Device 1 0xC3 195 v 11.5.32
QUERY RANDOM ADDRESS (L) Device 1 0xC4 196 v 11.5.33
READ MEMORY LOCATION (DTRI, D[TR0) Device 1 0xC5 197 vV v 9.10.5 11.5.34
Application extended commands Device 1 OxEO to OxFE 224 to 254 20?20?21 ? |7 9.18 11.6
QUERY EXTENDED VERSION NUMBER Device 1 OxFF 255 v 11.6.2

a

b

There is one command per scene, so

Reserved to maintain backward comp

there are actually 16 commands for scenes 0—5 to 15. Similarly for the 16 group commands.

atibility due to usesn Edition 2 of IEC 62386-102:2014 (see [2]).
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Table 18 — Special I

S
Command name Address byte Opcode byte Ed.‘:“::;r&r::and 5 2 | References ?:;::2::2:
gl&l 2|2l
dla|la| <P
TERMINATE 0xA1 0x00 256 9.14.2 11.7.1
DTRO (data) 0xA3 data 257 v 11.7.3
INITIALISE (device) 0xA5 device 258 9.14.2 11.7.4
RANDOMISE 0xA7 0x00 259 9.14.2 11.7.5
COMPARE 0xA9 0x00 260 v 9.14.2 11.7.6
WITHDRAW 0xAB 0x00 261 9.14.2 11.7.7
PING 0xAD 0x00 11.7.19
SEARCHADDRH (data) 0xB1 data 264 9.14.2 11.7.8
SEARCHADDRM (data) 0xB3 data 265 9.14.2 11.7.9
SEARCHADDRL (data) 0xB5 data 266 9.14.2 11.7.10
PROGRAM SHORT ADDRESS| (data) 0xB7 data 267 9.14.2 11.7.11
VERIFY SHORT ADDRESS (Hata) 0xB9 data 268 v 9.14.2 11.7.12
QUERY SHORT ADDRES[S 0xBB 0x00 269 v 9.14.2 11.7.13
Reserved for IEC 62386-104 (dee [3]) 0xBB 0x01 v v v
Reserved for IEC 62386-104 (Jee [3]) 0xBD data
Reserved for IEC 62386-104 (gee [3]) 0xBE data
ENABLE DEVICE TYPE (ddta) 0xC1 data 272 9.14.2 11.7.14
DTR1 (data) 0xC3 data 273 v 11.7.15
DTR2 (data) 0xC5 data 274 v 11.7.16
WRITE MEMORY LOCATION (DTRI1|DTR0, data) 0xC7 data 275 v |V v 9.10.6 11.7.17
WRITE MEMORY LOCATION = 0xC9 data v v 9.10.6 11.7.18

NO REPLY (DTRI, DTRO, d.

ta)

¢¢0¢ J31 ® AIND ¢2¢0¢:¢01-98€29 O3l
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11.3 Level instructions

11.3.1 DAPC (level)

Upon execution of "DAPC (level)" (direct arc power control), "targetLevel” shall be calculated
on the basis of "level".

The transition from "actualLevel” to "targetLevel” shall start using the applicable fade time.

Refer to 9.4, 9.7.3 and 9.13 for further information.

113.2 OFF

"tafgetLevel” shall be set to 0x00 and the lamp(s) shall switch off.

The transition from "actualLevel” t0 "targetLevel” shall be immediate and the-light output s
be jadjusted as quickly as possible.

Re

11B.3 UP

Dim up using a 200 ms fade with the set fade rate. "targetLevel” shall be calculated on

bas

To
cal
iten]

er to 9.7.2 for further information.

is of "actualLevel” and the set fade rate.

ensure that there is a reaction to the command; at least one step (final "targetLevel
culated "targetLevel" + 1) shall be made upon execution of the first command of

hall

the

an

ation. After that first step, the next steps ‘shall be executed using the specified fade rate

while the fading is running. Every "UP" instruction executed as a part of an iteration shall

cali
Nac

There shall be no change to "actu@ilLevel” if "actualLevel” is at "maxLevel” or 0x00.

Re

11

Din
bas
To

cal
iten]

3.4 DOWN

se the 200 ms fade to be restarted and "targetLevel” to be recalculated on the basis
yualLevel” and the set fade rate.

er to 9.5.1, 9.7.3 and 9:8,2 for further information.

n down using a.200 ms fade with the set fade rate. "rargetLevel” shall be calculated on
is of "actuatLevel” and the set fade rate.

ensurethat there is a reaction to the command, at least one step (final "targetLevel
culated "targetLevel" — 1) shall be made upon execution of the first command of

whi

ation. After that first step, the next steps shall be executed using the specified fade 1

of

the

an
ate
hall

cause the 200 ms fade to be restarted and "targetLevel” to be recalculated on the basis of
"actualLevel” and the set fade rate.

There shall be no change to "actualLevel” if "actualLevel” is at "minLevel” or 0x00.

Refer to 9.5.1, 9.7.3 and 9.8.2 for further information.
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3.5 STEP UP

"targetLevel” shall be set to:

if "targetLevel” = 0: 0x00;
if "minLevel” < "targetLevel” < "maxLevel”: "targetLevel” + 1;

if "targetLevel” = "maxLevel”: "maxLevel”.

The transition from "actualLevel” to "targetLevel” shall be immediate and the light output shall

be

adjusted as quickly as possible.

Re

11
"ta

The transition from "actualLevel” t0 "targetLevel” shall be immediate and the light output s

be

Re

1

When the "initialisationState” is DISABLEDS "targetLevel” and "actualLevel” shall be sef

n”

m(

Re

3.6 STEP DOWN

3.7 RECALL MAX LEVEL

er to 9.4 and 9.5.9 for further information.

getLevel” shall be set to:

if "targetLevel” = 0: 0x00;
if "minLevel” < "targetLevel” £ "maxLevel": "targetLevel” — 1;

if "targetLevel” = "minLevel”: "minLevel".

adjusted as quickly as possible.

er to 9.4 and 9.5.9 for further information.

xLevel” immediately and the light output shall be adjusted as quickly as possible.

er to 9.7.2 for further information:

hall

to

When the "initialisationState”(is not DISABLED, the control gear shall set "actualLevel" and

"ta

temporarily ignoring "maxLevel" and "actualLevel".

If t

"IDENTIFY DEVICE", starting or re-triggering the identification procedure.

NOT

and

Du

getLevel" to "maxLevel"{ and then adjust the light output as quickly as possible to 10(

he device is unable to visually identify itself in this way, the control gear shall exed

E It is_acceptable for the process of identifying individual control gear to depend upon RECALL MAX LE
RECALLMIN LEVEL commands being executed in an alternating sequence.

ing identification no variables shall be affected except when explicitly stated otherw

%

VEL

Se.

Wt

o s ot 1 4 -1 : ! 4l 4 £4 4l .ol iy o
CIT dpPpproprialc, variavlics Lall DT eliipurarity 1Tyriorcu, suU Ulalt altTl i TUcTrimedaduurn

ended, there are no side effects.

Ide

ntification shall be stopped immediately when the ‘initialisationState” changes

1asS

to

DISABLED and upon execution of any instruction other than INITIALISE (device),

RE

CALL MIN LEVEL, RECALL MAX LEVEL or IDENTIFY DEVICE.

When the "initialisationState” changes to DISABLED, the identification shall stop immediately.

Refer to 9.14.3 for further information.
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1.

3.8 RECALL MIN LEVEL

When the "initialisationState” is DISABLED, "targetLevel” and "actualLevel” shall be set to

le'

nLevel" immediately and the light output shall be adjusted as quickly as possible.

Refer to 9.7.2 for further information.

When "initialisationState” is not DISABLED, the control gear shall set "actualLevel" and
"targetLevel" t0 "minLevel" and then adjust the light output as quickly as possible to its PHM
level temporarily ignoring "minLevel" and "actualLevel". If, however, the PHM is not visibly

sig

If t

Imcantly diterent rom 1UU 7, then the lamp shall be temporarily switched Of1T Instead.

he device is unable to visually identify itself in this way, the control gear shall exec

"IDENTIFY DEVICE", starting or re-triggering the identification procedure.

NOT

and

Du

E It is acceptable for the process of identifying individual control gear to depend upon RECALL MAX LE
RECALL MIN LEVEL commands being executed in an alternating sequence.

ing identification no variables shall be affected except when explicitly stated otherw

Whlere appropriate, variables can be temporarily ignored, so that after the identification

eng

ed, there are no side effects.

Identification shall be stopped immediately when the/, “nitialisationState” changes

DIg
RE

ABLED and upon execution of any instruction “other than INITIALISE (devi
CALL MIN LEVEL, RECALL MAX LEVEL or IDENTIFY_DEVICE.

When the "initialisationState” changes to DISABLED, identification shall stop immediately.

Re

11
"ta

er to 9.14.3 for further information.

3.9 STEP DOWN AND OFF

getLevel” shall be set to:

if "targetLevel” = 0: 0x00;
if "minLevel” < "targetLével” < "maxLevel”: "targetLevel” — 1;

if "targetLevel” = "minLevel”: 0x00.

The transition from "dctualLevel” t0 "targetLevel” shall be immediate and the light output s

be

Re

11

adjusted as quickly as possible.

er to 9.4 _and 9.5.9 for further information.

3.40- ON AND STEP UP

ute

VEL

e),

hall

"targetLevel"” shall be set to:

if "targetLevel” = 0: "minLevel"”;
if "minLevel” < "targetLevel” < "maxLevel": "targetLevel” + 1;

if "targetLevel” = "maxLevel": "maxLevel".

The transition from "actualLevel” to "targetLevel” shall be immediate and the light output shall

be

adjusted as quickly as possible.

Refer to 9.4 and 9.5.9 for further information.
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11.3.11 ENABLE DAPC SEQUENCE
Indicates the start of a command iteration of "DAPC (/evel)" commands.

Refer to 9.8.3 for further information.

11.3.12 GO TO LAST ACTIVE LEVEL

Upon execution of this command "targetLevel” shall be calculated based on "lastActiveLevel”.

The transition from "actualLevel” t0 "targetLevel” shall start using the set fade time.
Refer to 9.7.3 and 9.4 for further information.

11.3.13 CONTINUOUS UP

Dim up using the set fade rate. "targetLevel" shall be set to "maxLevel" @and a fade shall|be
stafted using the set fade rate. The fade shall stop when "maxLevel" is reached.

There shall be no change to "actualLevel" if "actualLevel" is at "maxhevel" or 0x00.
Refer to 9.7.3 and 9.5.6.2 for further information.

11.3.14 CONTINUOUS DOWN

Dim down using the set fade rate. "targetLevel" shallbe set to "minLevel" and a fade shall|be
stafted using the set fade rate. The fade shall stop when "minLevel" is reached.

There shall be no change to "actualLevel" if “aétualLevel" is at "minLevel" or 0x00.
Refer to 9.7.3 and 9.5.6.2 for further.information.

113.15 GO TO SCENE (sceneNumber)

Thé control gear shall react'depending on the actual value of "sceneX” where X is derived frlom
sceheNumber:

o |if "sceneX" = MASK;»the command shall not affect "targetLevel”;

e |in all other cases: internally "DAPC (/evel)", with level equal to "sceneX" shall be executed.
NOTE Using "DAPC (level)" implies the transition is made using the set fade time.

Refer t0-9.19 and 11.3.1 for further information.

116 Conti o i .
11.4.1 General

Deviee—Configuration instructions are used to change the configuration and/or the mode of
operation of the control gear. For this reason a device configuration instruction shall be
discarded, unless it is accepted twice according to the requirements as stated in IEC 62386-
101:2014-and IEC62386-101:2014/AMD1:20182022, 9.4.

Unless explicitly stated otherwise in the description of particular device configuration
instructions, the following holds:

e The instruction shall be ignored if so required by the provisions of 9.7.

e The control gear shall not reply to the instruction.
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11.4.2 RESET

All variables shall be changed to their reset values. The control gear shall start to react
properly to commands no later than 300 ms after the execution of the instruction has started.

If during a reset mains power fails, it is not guaranteed that "RESET" is completed.
Refer to 9.11.1 and Table 16 for further information.

11.4.3 STORE ACTUAL LEVEL IN DTRO

Th(la "actualLevel” shall be stored in "DTR0".

11.4.4 SET OPERATING MODE (DTR0)

"opleratingMode" shall"be set "DTRO0".

If IDTRO" does- not correspond to an implemented operating mode, the command shall|be
disfardeds

Reterdo 9.9 for further information.

11.4.5 RESET MEMORY BANK (DTR0)

The command shall trigger the process to change the memory bank content to its reset values
as follows:

o if "/DTR0" = 0: all implemented and unlocked memory banks except memory bank 0 shall
be reset;

e in all other cases: the memory bank identified by "DTR0" shall be reset provided it is
implemented and unlocked.

A memory bank needs to be unlocked to allow both lockable and non-lockable locations to be
reset.



Storing NVM variables is changed in a way that control gear must now automatically save NVM variables to flash (non-volatile memory), ensuring they are saved in case a power-cycle occurs within a defined time of the changed variables. The control gear may no longer rely on a command to force this save to non-volatile memory. Therefore the command SAVE PERSISTENT VARIABLES is removed.
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The control gear shall start to react properly to commands no later than 10 s after the
execution of the instruction has started.

Refer to 9.11.2 for further information.

11.4.6 IDENTIFY DEVICE

The control gear shall start or restart a 10 s +1 s timer. While the timer is running, a
procedure shall run which enables an observer to distinguish any control gear running this
process from any devices (of the same type) which are not running it. If the timer expires,

ide

Du

trication snall stop.

ing identification no variables shall be affected except when explicitly stated otherw

Where appropriate, variables can be temporarily ignored, so that after the identification
ended, there are no side effects.

When identification is active, the light output-may can be at any level between off and 100
MIN, MAX and "actualLevel" being in effect temporarily ignored.

Ide|
INI

[TALISE (device), RECALL MIN LEVEL, RECALL MAX LEVEL(of"IDENTIFY DEVICE.

nas

%5

Intification shall be stopped immediately upon execution of~any instruction other than

Whlile identification is active, the control gear shall, withoat interrupting the identificafion
procedure:

on RECALL MIN LEVEL: set "actualLevel" and "targetLevel" t0 "minLevel";
on RECALL MAX LEVEL: set "actualLevel" and."targetLevel" to "maxLevel".

When identification is stopped by an application controller, the corresponding timer shall
carjcelled immediately.

Aft

br identification has stopped, the\light output shall be adjusted as quickly as possible

reflect "actualLevel" and the command shall be executed (if applicable).

Identification can be used during commissioning in that it allows the installer to, for exam
allgcate the particular identified device to a particular device group.

Th¢ indication can be ‘done, for example by flashing a LED, by producing a sound or ot

vis

shquld be deseribeéd in the manual.

NO7

Re

[E The'application controller can also stop the identification process using a "RESET" command.

er t09.14.3 for further information.

be

to

ple,

her

hal or audible\mieans. The exact process used to identify is manufacturer specific and

11.4.7 SET MAX LEVEL (DTR0)

"maxLevel” shall be set to:

if "minLevel” 2 "DTRO": "minLevel";
if "DTR0O" = MASK: OXFE;

in all other cases: "DTR0".

If, as a result of setting a new max level "actualLevel” > "maxLevel”, "targetLevel” shall be
calculated on the basis of "maxLevel”. The transition from "actualLevel” to "targetLevel” shall
start immediately and the light output shall be adjusted as quickly as possible.
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Refer to 9.7.2 for further information.

1.

4.8 SET MIN LEVEL (DTR0)

"minLevel” shall be set to:

If

”ta
Nta
Re

1

”

Sy

Re

1

”

Re

1

if 0 < "DTR0" < PHM: PHM,;
if "/DTRO" 2 "maxLevel” or MASK: "maxLevel";

in all other cases: "DTR0".

actualLevel” > 0 and as a result of setting a new min level "actualLevel” < "minLey
getLevel” shall be calculated on the basis of "minLevel”. The transition from "actualLevel
rgetLevel” shall be immediate and the light output shall be adjusted as quickly as _possil
er to 9.7.2 for further information.

4.9 SET SYSTEM FAILURE LEVEL (DTR0)

temFailureLevel” shall be set to "DTR0".

er to 9.12 for further information.

.4.10 SET POWER ON LEVEL (DTR0)

'popwerOnLevel” shall be set to "DTR0".

er to 9.13 for further information.

.4.11 SET FADE TIME (DTRO0)

The¢ "fadeTime" shall be set to a value according to the following steps:

If n

if "DTR0O" > 15: 15;

in all other cases: "DTR0".

"fadeTime" is equal to 0, the_extended fade time shall be used.

If g

beflore the new valug is used in the following fade.

Re

11

er t0 9.5:.,9.7.3, 11.4.13 and 11.7.19 for further information.

}4.12_SET FADE RATE (DTR0)

adeTime" is not equal to-0;-the fade time shall be calculated on the basis of "fadeTime].

2]",

’

—

Th

Jadercate” Shidll De Sel 10 d vValue accoruing 1O Uie Tonowing SLEPS.
if "DTRO" > 15: 15;
if "DTR0O" = 0: 1;

in all other cases: "DTR0".

to
e.

new fade time is stored during a running fade process, this process shall be finished flirst

The fade rate shall be calculated on the basis of "fadeRate”. If a new fade rate is stored during
a running fade process, this process shall be finished first before the new value is used in the

foll

owing fade.

Refer to 9.5 and 9.7.3 for further information.
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11.4.13 SET EXTENDED FADE TIME (DTRO0)

The "extendedFadeTimeBase" and "extendedFadeTimeMultiplier" shall be set to a value according
to the following steps:

o If"DTRO" > Ox4F (0100 1111b):
— "extendedFadeTimeBase" shall be set to 0;
— "extendedFadeTimeMultiplier" shall be set to 0;

effectively selecting a fade as quickly as possible.

e [For all other cases:
— "extendedFadeTimeBase" shall be set to AAAAb where "DTR0" = xxxxAAAAD;
— "extendedFadeTimeMultiplier" shall be set to YYYb where "DTR0" = XYYYxxxxb.

e |The fade time shall be calculated by multiplying the base value and the multiplier.

If 4 new fade time is stored during a running fade process, this processirshall be finished flirst
beflore the new value is used in the following fade.

Refer to 9.5.4 for further information.

11.4.14 SET SCENE (DTRO0, sceneX)

This command actually comprises 16 commands, one fer each scene. This is accomplished
by pelecting a block of 16 consecutive opcodes.

Uppn execution of "SET SCENE (DTRO0, sceneX)",»the scene number shall be derived from fthe
opgode: sceneNumber = opcode — 0x40. This identifies the "sceneX” to be used.

"sceneX" shall be set to "DTR0".
Reter to 9.19 for further information.

11.4.15 REMOVE FROM SCENE (sceneX)

This command actually_comprises 16 commands, one for each scene. This is accomplished
by gelecting a block.of:16 consecutive opcodes.

Uppn execution‘of-"REMOVE FROM SCENE (sceneX), the scene number shall be derived frlom
thel opcode: sceneNumber = opcode — 0x50. This identifies the "sceneX” to be used.

”

scgneX’" shall be set to MASK. This effectively removes the control gear as member from fthe
scgné:

Refer to 9.19 for further information.

11.4.16 ADD TO GROUP (group)

This command actually comprises 16 commands, one for each group. This is accomplished by
selecting a block of 16 consecutive opcodes.

Upon execution of "ADD TO GROUP (group)", group shall be derived from the opcode:
group = opcode — 0x60. This identifies the group to be used.

bit[group] of "gearGroups" shall be set to TRUE. This implies that the control gear is a member
of this group.
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11.4.17 REMOVE FROM GROUP (group)

This command actually comprises 16 commands, one for each group. This is accomplished by
selecting a block of 16 consecutive opcodes.

Upon execution of "REMOVE FROM GROUP (group)", group shall be derived from the opcode:
group = opcode — 0x70. This identifies the group to be used.

bit[group] of "gearGroups” shall be set to FALSE. This implies that the control gear is not a
member of this group.

11
llsh

1

"wi

NOT
invd

Re

1

.4.18 SET SHORT ADDRESS (DTR0)

brtAddress" shall be set to:

if "DTR0" = MASK: MASK (effectively deleting the short address);
if "DTR0O" = 1xxxxxxxb or xxxxxxx0b: no change;
in all other cases (DOAAAAAA1Db): 00AAAAAAD.

.4.19 ENABLE WRITE MEMORY

iteEnableState"” shall be set to ENABLED.

[E There is no command to explicitly disable memory write aceess, since any command that is not dirg
Ived with writing into memory banks will automatically set "wrifeEnableState” to DISABLED.

er to 9.10.6 for further information.

J5 Queries

115.1 General

Qu
ret

Un
hol

bries are used to retrieve propertysvalues from a control gear. The addressed control g
irns the queried property value-in a backward frame.

ess explicitly stated otherwise in the description of the particular query, the follow
s:

The query shall petignored if so required by the provisions of 9.7.

When applicable, ‘the query shall be discarded if any of the parameter values (in "DTH

ND‘
giv

[R1" and DTR2") are outside the range of validity of the addressed device variables,
en in Table 16.

ctly

ear

ing

0"
as

11.|5.2 QUERY STATUS

The answer shall be the status, which i1s formed by a combination of control gear properties.

Refer to 9.16 for further information.

1.

5.3 QUERY CONTROL GEAR PRESENT

The answer shall be YES.

1.

5.4 QUERY CONTROL GEAR FAILURE

The answer shall be YES if "controlGearFailure” is TRUE and NO otherwise.
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5.5 QUERY LAMP FAILURE

The answer shall be YES if "lampFailure” is TRUE and NO otherwise.

1.

5.6 QUERY LAMP POWER ON

The answer shall be YES if "lampOn" is TRUE and NO otherwise.

1.
Th

1

5.7 QUERY LIMIT ERROR

1 "l : |/

5.8 QUERY RESET STATE

Theé answer shall be YES if "resetState” is TRUE and NO otherwise.

1

5.9 QUERY MISSING SHORT ADDRESS

The¢ answer shall be YES if "shortdAddress” is equal to MASK and NO otherwise.

NOT
bro4

11

[E Since the control gear answers only if no short address is stored, the use of the command is useful on
dcast mode or if group addressing is used.

{5.10 QUERY VERSION NUMBER

The¢ answer shall be-the-content-of-memory-bank-0locatioh-0x16 "versionNumber".

Se

b 4.2 and Table 16.

11.5.11 QUERY CONTENT DTRO

Theé answer shall be "DTR0".

11.5.12 QUERY DEVICE TYPE

Theé answer shall be:

if no part of the IEC 62386-2xx series is implemented: 254;

if one device typet or feature is—supperted implemented: the device type/ or feat
number;

if more than one device type/ or feature is-supported implemented: MASK.

The¢ coding of the device types/ and features shall be as specified in the relevant parts of

IEQ

62386-2xx series.

y in

the

Re

1.

5.13 QUERY NEXT DEVICE TYPE

The answer shall be:

if directly preceded by "QUERY DEVICE TYPE", and more than one device type/
feature is supported: the first and lowest device type/ or feature number;

or

if directly preceded by "QUERY NEXT DEVICE TYPE", and not all device types/ and

features have been reported: the next lowest device type/ or feature number;

if directly preceded by "QUERY NEXT DEVICE TYPE", and all device types/ and featu
have been reported: 254;

in all other cases: NO.

res


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 CMV © IEC 2022 -71 -

The sequence shall be cancelled if a 16-bit forward frame is received which meets any of the
following conditions:

e the address byte differs, or

e the frame contains a command other than QUERY DEVICE TYPE and QUERY NEXT
DEVICE TYPE. 26

The sequence of commands shall only be accepted as long as they use the same address
byte. Multi-master transmitters shall send such sequence as a transaction. The coding of the
device types/ and features shall be as specified in the relevant parts of the IEC 62386-2xx
serfes:

Refer to 9.18 and 11.5.12 for further information.

11.5.14 QUERY PHYSICAL MINIMUM

Theé answer shall be PHM.

11.5.15 QUERY POWER FAILURE

The answer shall be YES if "powerCycleSeen” is TRUE and NO otherwise.

11.5.16 QUERY CONTENT DTR1

Theé answer shall be "DTR1".

11.5.17 QUERY CONTENT DTR2

Theé answer shall be "DTR2".

11.5.18 QUERY OPERATING MODE

The answer shall be "operatingMode’;
Refer to 9.9 for further information.

11.5.19 QUERY LIGHT SOURCE TYPE

The answer shall be the number of the light source type given in Table 19.



In previous edition 2.0 it was not clearly defined how to react in these conditions.
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Table 19 — Light source type encoding

Type of light source Encoding Lamp failure detection
Open circuit Short circuit
(lamp disconnected)

Low pressure fluorescent 0 v

HID 2 v

Low voltage halogen 3 v

Incandescent 4 v

LEIi) 6 va va
OLED 7 va va
Othler than listed above 252 v

UnKnown light source type® 253 vd .
No Jight source® 254 d d
Multiple light source types MASK ve ve
Regerved 1, 5, [8,251]

a8 [Testing shall be done with light output of at least 5 %.
Typically used in the case of signal conversion, for example 1 V to 10 V,
¢ Used in cases where no light source is connected, for example a relays

d Bee 9.16.3.

¢ Pepending on the supported light source types.

When MASK is answered the content of DTROshall contain a value representing the first li
soyrce type, DTR1 shall represent the second light source type, and DTR2 shall represent
thind light source type.

ght
the

When exactly two different light source types are available, DTR2 shall contain 254, indicafing

ng light source".
When more than three different light source types are available, DTR2 shall contain 255.

11.5.20 QUERY ACTUAL LEVEL
Theé answer shall be"

o |if "actuallevel” = 0x00: 0x00 (see also 9.13);
¢ [In all-other cases:
—<{ ddring startup: MASK;

= no light output (€.g. dUe to total lamp fallufe, controt gear taiiure) while fight outpu
expected: MASK;

— in all other cases: "actualLevel”.
11.5.21 QUERY MAX LEVEL

The answer shall be "maxLevel”.

11.5.22 QUERY MIN LEVEL

The answer shall be "minLevel”.
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11.5.23 QUERY POWER ON LEVEL

The answer shall be "powerOnLevel”.
Refer to 9.13 for further information.

11.5.24 QUERY SYSTEM FAILURE LEVEL

The answer shall be "systemFailureLevel”.

Reter to 9.12 for further information.

11.5.25 QUERY FADE TIME/FADE RATE

The answer shall be XXXX YYYYb, where XXXXb equals "fadeTime” and XYXYb equals

"fagleRate".

11.5.26 QUERY EXTENDED FADE TIME

The¢ answer shall be 0 XXX YYYYb, where XXXb equals "extendedFadeTimeMultiplier"
YYN)Yb equals "extendedFadeTimeBase".

11.5.27 QUERY MANUFACTURER SPECIFIC MODE

Tht answer shall be YES when "operatingMode” js “in the range [0x80,0xFF] and
otherwise.

11.5.28 QUERY SCENE LEVEL (sceneX)

and

NO

This command actually comprises 16 comnyands, one for each scene. This is accomplished

by gelecting a block of 16 consecutive opcoedes.

Uppn execution of "QUERY SCENE-LEVEL (sceneX)", the scene number shall be derived fom

thel opcode: sceneNumber = opcode*~ 0xBO0. This identifies the "sceneX” to be used.
Theé answer shall be "sceneX
Refer to 9.19 for further information.

11.5.29 QUERY.GROUPS 0-7

The answer shall be "gearGroups[7:0]".

The membershlp of groups O to 7 shaII be represented as an 8- b|t value, with one bit for e

group. Blt[X] shaII represent membershlp of group JX, where XIS in the range [0, 7]

11.5.30 QUERY GROUPS 8-15

The answer shall be "gearGroups[15:8]".

The membership of groups 8 to 15 shall be represented as an 8-bit value, with one bit for
each group. "0" shall be interpreted as not a member, and "1" shall be interpreted as member
of the group. Bit[X] shall represent membership of group X + 8, where X is in the range [0,7].

11.5.31 QUERY RANDOM ADDRESS (H)

The answer shall be "randomAddress[23:16]".
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11.5.32 QUERY RANDOM ADDRESS (M)

The answer shall be "randomAddress[15:8]".

11.5.33 QUERY RANDOM ADDRESS (L)

The answer shall be "randomAddress[7:0]".

11.5.34 READ MEMORY LOCATION (DTR1, DTRO0)
The

If ¢xecuted, the answer shall be the content of the memory location identified by X'DTR0"

within memory bank "DTR1".

The¢ control gear shall answer NO if the addressed memory location is not implemented.

NOTE 1 This allows-heles gaps in the memory bank implementation.

If the addressed location is below location OxFF, the control gear(shall increment "DTR0’
one.

NOTE 2 This allows efficient multi-byte reading within a transaction.

Refer to 9.10.5 for further information.

116 Application extended commands

116.1 General

by

"ENABLE DEVICE TYPE (data)" shall be:€xecuted before an application extended command
to pnable the correct device type/ or_feature command set. For further requirements, see

command "ENABLE DEVICE TYPE (dafa)" and 11.7.14.

If "ENABLE DEVICE TYPE (data)“is discarded or not received-directhy before an applicafion

extended command is accepted; the application extended command shall be discarded.

NJ

The¢ definitions of thewextended commands are in the relevant parts of the IEC 62386-2xx

serjes.

Reter to 9.18 forfurther information.

116.2 QUERY EXTENDED VERSION NUMBER

¢ answer shall be the version number of the

relevant part of the IEC 62386-2xx series

The answer shall be:

o if the enabled device typef or feature is not implemented: NO;

for

e if the enabled device type/ or feature is supported: the version number belonging to the

device typef or feature-rumber.

Refer to 9.18 for further information.
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11.7 Special commands
11.7.1 General

All special mode commands shall be interpreted as instructions unless explicitly stated
otherwise.

11.7.2 TERMINATE

The following processes shall be terminated immediately upon execution of this instruction:

e [Initialisation, "initialisationState" shall be set to DISABLED.

o [ldentification, whether started as part of initialisation (using RECALL MAXSEEVEL,
RECALL MIN LEVEL) or as a standard operation (IDENTIFY DEVICE) shall be stopped

Th¢ command could also terminate other processes as identified in the relevant’parts of the
IECG 62386-2xx series.

Refer to 9.14.2 for further information.

11J7.3 DTRO (data)

"DTRO" shall be set to given data.
Refer to 9.10 for further information.

11.[7.4 INITIALISE (device)

This instruction shall be discarded, unless it is~accepted twice according to the requiremgnts
as ptated in IEC 62386-101:2014-and1ECE2386-101:2014/AMD1:20182022, 9.4.

Only devices matching the given. device shall respond to the instruction, as specified
in Table 20:

Table 20 — Device addressing with "INITIALISE (device)"

Device Responsive device(s)

0AAAAAA1D Device(shwith "shortAddress” equal to 00AAAAAAD

11111111b Cantrol gear without "shortAddress” shall react
00000000b All control gear shall react
Other None

The instruction shall start or prolong the initialisation state, by setting "initialisationState] to
ENABLED if it was DISABLED and (re-)trigger the timer. There shall be no answer.

Refer to 9.14.2 for further information.

11.7.5 RANDOMISE

This instruction shall be discarded, unless it is accepted twice according to the requirements
as stated in IEC 62386-101:2014-and1EC62386-101:2014/AMD1:20182022, 9.4.

The instruction shall be discarded if "initialisationState” is DISABLED.

If executed, the instruction shall generate a random value for "randomAddress”, in the range of
[0x000000,0xFFFFFE] which shall be available within 100 ms for use.
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If there are multiple logical units present and the instruction is executed using broadcast
addressing, the generated random addresses within the bus unit shall be unique, i.e. every
logical unit shall have a-ranrdem—address value of "randomAddress” that is not found in any of
the other logical units contained in the bus unit.

There shall be no reply to this instruction.
Refer to 9.14.2 for further information.

11.72.6 COMPARE

Thé query shall be discarded unless "initialisationState” is ENABLED.

If elxecuted, the control gear shall answer:

o |if "randomAddress" < "searchAddress": YES;

e [in all other cases: NO.

Reter to 9.14.2 for further information.

11)7.7 WITHDRAW
The instruction shall be discarded unless the following conditions hold:

o |"initialisationState" is equal to ENABLED, and

o |"randomAddress" is equal to "searchAddress".

If [the instruction is executed, the control)'gear shall change ‘“initialisationState”| to
WITHDRAWN.

NOTE 1 Before withdrawing a control gear, the“application controller-may can assign it a short address, uging
"PRIOGRAM SHORT ADDRESS (data)".

NOTE 2 The effect is that the control gear is excluded from subsequent "COMPARE" operations, thus allowing| the
application controller to conduct a (binary) search operation across all devices until the "COMPARE" query leads to
no gnswer (from any control gear) on the bus.

Refer to 9.14.2 for further information.

11[7.8 SEARCHADDRH (data)

The instructionsshall be discarded if "initialisationState"” is equal to DISABLED.

If elxecutedy "searchAddress[23:16]" shall be set to the given data.

Retento 9.14.2 for further information

11.7.9 SEARCHADDRM (data)

The instruction shall be discarded if "initialisationState” is equal to DISABLED.
If executed, "searchAddress[15:8]" shall be set to the given data.
Refer to 9.14.2 for further information.

11.7.10 SEARCHADDRL (data)

The instruction shall be discarded if "initialisationState"” is equal to DISABLED.
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If executed, "searchAddress[7:0]" shall be set to the given data.
Refer to 9.14.2 for further information.

11.7.11 PROGRAM SHORT ADDRESS (data)
The instruction shall be discarded unless the following conditions hold:

o initialisationState" is equal to ENABLED or WITHDRAWN, and

e '"randomAddress" is equal to "searchAddress"

If elxecuted, "shortAddress” shall be set as follows:

o |[if data = MASK: MASK (effectively deleting the short address);
o |if data = 1xxxxxxxb or xxxxxxx0b: no change;
e [in all other cases (DAAAAAA1Db): 00AAAAAAD.

Reter to 9.14.2 for further information.

11)7.12 VERIFY SHORT ADDRESS (data)

The query shall be discarded if "initialisationState” is equal to, DISABLED.

If gxecuted, the answer shall be YES if "shortAddress! isJequal to 00AAAAAAD for data giyen
by PAAAAAA1D, and NO otherwise.

Reter to 9.14.2 for further information.

11[7.13 QUERY SHORT ADDRESS
The¢ query shall be discarded if:

o |"initialisationState" is equal to.DISABLED, or

o |"randomAddress” is not equalto "searchAddress”.

If gxecuted, the answer shall be 0AAAAAA1b, where "shortAddress" is equal to 00AAAAAAD,
or MASK, in case "shartAddress" equals MASK.

Refer to 9.14.2 for-further information.

11.[7.14 ENABLE DEVICE TYPE (data)

Thils instruction shall select the device type or feature for which the next application extendged
commmand (refer to 11.6) is valid. Executing "ENABLE DEVICE TYPE (data)" shall cancel (gny
previous selection of a device lypef or ieature. The selection I1s only vald jor the next
application extended command.

If a non-application extended command is accepted after executing
"ENABLE DEVICE TYPE (data)", the enabling of the device typef or feature shall be cancelled
and that command shall be executed according to its specification.

A control gear shall not react to commands which belong to the application extended
commands if data equals MASK, 254 or represents a device type/ or feature not supported by
this control gear.

The device typest/ and features shall be coded as specified in the relevant parts of the
IEC 62386-2xx series.
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Application controllers should be able to identify individual-gears control gear and store the
relationship between-the each control gear's-individual address and the device types/ and
features, in persistent memory.

11.7.15 DTR1 (data)

"DTR1" shall be set to given data.

Refer to 9.10 for further information.

11[7.16 DTR2 (data)

"DTR2" shall be set to given data.

11[7.17 WRITE MEMORY LOCATION (DTR1, DTRO, data)

The instruction shall be discarded if any of the following conditions hold:
e |[the addressed memory bank is not implemented, or

o |"writeEnableState" is DISABLED.

NOTE 1 This operation is a broadcast operation. Selective control gear addressing can be achieved by setting| the
writg enable condition selectively.

If fhe instruction is executed, the control gear shall write data into the memory locafion
identified by "DTR0" within memory bank "DTR1" and €eturn data as an answer.

NOTE 2 Simultaneous writing to multiple control gear will probably lead to framing errors because of collifling
anspers.

NOTE 3 The value that can be read from the memory<ank location is not necessarily data.
If the selected memory bank location is

¢ |not implemented, or
e |above the last accessible memory location, or
o [locked (see 9.10.2), or,

e |not writeable,

thel answer to "WRITE MEMORY LOCATION (DTRI, DTRO, data)" shall be NO and no mempry
lochtion shall bezwritten to.

If the addressed location is below location OxFF, the control gear shall increment "DTR0"| by
ong.

NOTE4__This allows efficient multi-byte writing within a transaction

Refer to 9.10 for further information.

11.7.18 WRITE MEMORY LOCATION — NO REPLY (DTRI1, DTRO, data)

This instruction is identical to the "WRITE MEMORY LOCATION (DTRI, DTRO, data)"
command except that the receiving control gear shall not reply to the command.

Refer to 9.10 for further information.
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11.7.19 PING

The ping command is used by single master application controllers (see IEC 62386-103) to
indicate their presence. The ping command shall be ignored by the control gear.

12 Testerecadures

Veid
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Annex A
(informative)

Examples of algorithms

A.1 Random address allocation

The control gear are connected to a control device that uses random address allocation for

set

1p of the system

a)

b)

c)

In
pro
the

A’

Start the algorithm with "INITIALISE (device)" which enables the addressing commands
a time period of 15 min.

Send "RANDOMISE"; all control gear choose a randomAddress | so {
0 < randomAddress < +224-2.

The control device searches the control gear with the lowest random address by means
an algorithm  which uses "SEARCHADDRH (data)", "SEARCHADDRM (dat
"SEARCHADDRL (data)" and "COMPARE". The control gear with the lowest rand
address is found. At this point, the control device needs to betable to handle differ
timing in backward frames coming from different control gear. Also, there is a chance {
the control gear generated the same randomAddress in which case randomisation sho
be restarted for the remaining gear.

The short address is programmed to the caontrol gear found with aid
"PROGRAM SHORT ADDRESS (data)".

"VERIFY SHORT ADDRESS (data)" can be used\to verify the correct programming.

The found control gear can be identified: by using "IDENTIFY DEVICE", or use
alternating sequence of "RECALL MAX‘CEVEL" and "RECALL MIN LEVEL" with
programmed short address to record thedocal position of the respective control gear.

If needed, the short address can be gchanged going back to step d).

The control gear found shall ‘b& removed from the search process by means
"WITHDRAW".

Repeat from step ¢) -on " until no further control gear can be found. |
"INITIALISE (device)" to prelong the 15 min timer if needed.

Stop the process with "FERMINATE".
he event two ormore control gear have the same short address, restart the address

cedure only far these control gear with "INITIALISE (device)" (using the short addresg
second byte)\followed by steps b) to j).

) One single control gear connected to the control device

On

for

hat

an
the

of

Use

ing
in

yone control gear is connected to a control device that uses the following algaorithm

to

pro

a)
b)

gram a short address.

Transmit the new short address (0AAA AAA1b) by "DTRO (data)".
Verify the content of the DTRO by "QUERY CONTENT DTRO".

c) Send "SET SHORT ADDRESS (DTR0)" twice in accordance with the requirements—as

stated specified in IEC 62386-101:2044-andHEC62386-104:2014/AMDB1:201482022, 9.4.
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A.3 Using application extended commands

A control device using application extend commands needs to detect which application
extended commands are supported by the different control gear. The following algorithm can
be used:

a) Initialisation process and address allocation.

b) Query the device type/ or feature of every control gear in the system. If the received
answer is 'MASK' the device supports more than one device type or feature. In this case
the following procedure can be used to get a list of the device types the control gear
belongs to:

1) Send the "QUERY EXTENDED VERSION NUMBER" command preceded: |by
"ENABLE DEVICE TYPE (data)" with data equal to "0". If there is an answer, the
control gear belongs to device type 0.

2) Repeat step a) with all other device types and features supportedyby the control
device.

c) |The control device shall send "ENABLE DEVICE TYPE (data)" before every applicafion
extended command.
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Annex B
(normative)

High resolution dimmer

A high resolution dimmer is not mandatory. However, if it is implemented, it shall be
implemented according to this Annex B.

The "actualLevel” shall report the nearer level, after rounding of an internal value as can be

seq
Lig

When light output is "in between" two discrete points on thedselected dimming curve:

Be

T FIgure BT

ht output shall always match a discrete point on the selected dimming curve, except'whg

a fade is running (via ideal, or high resolution internal curve);
a fade is stopped before the fade time has elapsed;

another dimming curve is selected,;

power on level and system failure level, store the level as.‘well as the correspon
dimming curve, to allow representing in other curves and back\without loss).

"actualLevel" is set to the nearest of these two points]

possibly not match a discrete point on the _selected dimming curve, i.e. when a preset
used that was set using another dimming.curve);

jumps to a discrete point on the selected dimming curve;
there are some consequences fontesting:

— after stopping a fade, or switching dimming curve, a first step-might can be less tharn
more than a full step in"thee active dimming curve;

better avoided.
naviour that cap-be’ experienced:

theoreticallyza minimal fade is possible while "actualLevel” is not changed;

high-resolution dimmer to the discrete point (less than half a dim step);

response to step up is 0,51 stepsize, while the response to step down is 1,49 stepsize
end at a discrete step;

a level was programmed with another dimming curve (typically(‘the scenes, inclujing
ing

a new fade starts from the actual light output (which-may will possibly not match a discrete
point on the selected dimming curve) and ends at the target light output (which-may will

is

the fade shall always follow the ideal or internal high resolution curve without making

or

— testing with levels from more than one dimming curve at a time is complex, perhaps

direct arc)power command (DAPC) to the actual level-might can fade from the point on [the

nd

a’STEP UP or STEP DOWN can, in the worst case, result in a "half step" delta or "one
mhmmmmm—mmmw i i i i ; ze:

to

the "fade running" status is set to "1" at fade time start and lasts until FadeTime has

elapsed, even when "Actual Level" is already at the final level;

actual level always represents the nearer discrete point on the dimming curve.
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Special cases:

e When a fade is started from the "Lamp off" condition, the first step from off to "Min Level"
must shall be made at fade start time. The step from off to min level is not part of the fade

time.

e When a fade is started to the "Lamp off" condition, the last step from "Min Level" to off
must shall be made at fade start time + FadeTime. The step from min level to off is not

part of the fade time.

actualLevel
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Figure B.1 — Level behaviour in case of off-grid starting points
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List of comments

Figure 1 is updated since the IEC 62386 series was extended by new parts.
This is primarily used for memory bank content.

This is a simpler notation of the formula.

This is a simpler notation of the formula.

The paragraph is rephrased to make it clearer. There is no technical change

The paragraph is rephrased to make it clearer. There is no technical change.

The RAM and NVM memory types are sub-divided into RO and RW ctypes. Tlhis
distinction is required in IEC 62386 parts 250 to 253, and may be used ip.ather part$ in
the future.

This table clarifies the volatility and possibility for modification over the interface, for
each memory type.

Protectable memory locations have been introduced in IEC 62386 parts 25x.
These requirements are moved to Subclause 9.10.5.3.
This paragraph is now incorporated in Subclause 9.40.5.2.

Several multi-byte values have been introduced.in IEC 62386 parts 252 and 253. The
requirements here allow a consistent method te reliably read multi-byte values. Starfing
a read operation from the first byte fetches, the latest value, and latches the remainling
bytes, allowing them to be read without the possibility of their values changing befpre
they can be read out.

Unimplemented locations now differ depending on whether MASK is part of the alloed
range of validity or not; this is¢related to protectable memory locations described in
Subclause 9.10.4.

Temporarily unavailable-focations with value TMASK are now used in IEC 62386 parts
252 and 253.

This latching meg&hanism of complete memory banks has been introduced in IEC 62386
parts 252 and253. It allows for the read-out of a memory bank's contents over a period
of time, with all content relating to the same point in time (the time when the bank was
latched).

This mechanism for writing multi-byte values is used in IEC 62386 part 253.

"Current bus unit configuration" is a new and optional feature, described in Subclayise
9720.

See IEC 62386-251 for an allowed format of these memory locations.
The impact on “limitError” was not clearly defined in previous edition 2.0.
This table is revised to reflect the expected behaviour more clearly.

This note is added due to a common mistake in implementing this standard. The term
"instruction" is defined in IEC 62386-101.

This is not a technical change from previous edition 2.0, instead it clarifies that
"lampFailure" cannot be changed to TRUE when a lamp failure is not currently being
detected.

The impact on “limitError” at power-on was not clearly defined in previous edition 2.0.
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Storing NVM variables is changed in a way that control gear must now automatically
save NVM variables to flash (non-volatile memory), ensuring they are saved in case a

power-cycle occurs within a defined time of the changed variables. The control g
may no longer rely on a command to force this save to non-volatile memory. Theref
the command SAVE PERSISTENT VARIABLES is removed.

ear
ore

This is a new and optional feature. Some control gear can be programmed in the factory
to operate in different bus unit configurations, whereas the GTIN remains the same.
This edition 3.0 now provides a new byte in memory bank 0 to read out the current

configuration.

An example is a 2-channel control gear, which can operate as one logical device typ
unit or as two logical device type 6 units.

Storing NVM variables is changed in a way that control gear must now automatic
save NVM variables to flash (non-volatile memory), ensuring they are saved in cas
power-cycle occurs within a defined time of the changed variables. The’ control g

e 8

ally
b a
ear

may no longer rely on a command to force this save to non-volatile memory. Therefpre

the command SAVE PERSISTENT VARIABLES is removed.

In previous edition 2.0 it was not clearly defined how to react in}these conditions.



https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102

Edition 3.0 2022-11

INTERNATIONAL
STANDARD

RME
TERNATIONALE

mlo

N\

gé\

N\
erface d'éclairage adressable numéq'h\.le -
%ﬁaareillages de commande

N

al addressable lighting interface —
102: General requirements — Control

rtie 102: Exigences générales

i
J

D
P
In
P

(4-ud) 1 1-2202:201-98€29 O3l


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

-2- IEC 62386-102:2022 © 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 11
2 NOIMALtIVE FEFEIENCES ...ttt e e e ees 11
3 Terms and definitioNS ... 11
4 —General 14
1.1 LT a1 - Y PP PE N 14
1.2 Version NUMDET ... L 14
Electrical specCifiCation .........oouiiiii A 15

BUS POWET SUPPIY et S 15
Transmission protocol Structure ... ... e 15

7.1 LT a1 - s SR 15
/.2 16-bit forward frame encoding.......cc.oviiiiiiiiiii e D e 15
7.2.1 GENEIAL ..t s 15
7.2.2 AdAress byte ..o 15
7.2.3 OPCode DY coviiiiiicee e A e 15
TN e e ) e e 16
Method Of OPEratioN......ccu i T e 16

D1 GENETAL . i e 16
D.2 (070] a1 { o] I =T | o o PR 16
9.2.1 GeNETAl v 16
9.2.2 CoNtrol gear Phases ..o i 16

D.3 DiMMING CUIVE oo i ettt e e e e e et et et et et e e eaes 17
D.4 Calculating "targetLevel, 2. .. e 20
D.5 = T [ 0T PPN 20
9.5.1 (7= a1 =Y P 20
9.5.2 Fade time e 21
9.5.3 Fade Fale ... .o 22
9.5.4 Extended fade time .. ... 23
9.5.5 Using the fade time. ... .o 25
9.5.6 Using the fade rate ..o 25
9.5.7 System response to changes during a fade..........coooiviii 26
9,5.8 System response to changes during standby and startup................c..coonill 26
935.9 StOPPING @ FAdE ..oenii 26

9.6 Min and MaX [EVE .. .. s 26
9.7 107013010 =1 o - PP 27
9.7.1 GBNEIAl e 27
9.7.2 Level instructions without fade.............oooiiiiiii 27
9.7.3 Level instructions initiating a fade ... 28
9.7.4 Configuration iNStruCtioNS ... 28
9.7.5 L L= 4 PR 28
9.7.6 Special COMMANAS... ..o e 28
9.7.7 Application extended commands...........coouiiiiiiiiii 28

9.8 Command IteratioNS ... ... 28
9.8.1 GBNEIAl e 28


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 © IEC 2022 -3-
9.8.2 Command iteration of "UP" and "DOWN" commands ..........cccoevvieiiiiineiineennnns 28
9.8.3 DAPC SEQUENCE (deprecated) .......oveuiiiiiiiiiie e 29
9.9 Modes Of OPeratioNn ... e 30
9.9.1 GBNEIAL . 30
9.9.2 Operating mode 0x00: standard Mode ..........ooouiiiiiiiiiiiiii e 30
9.9.3 Operating mode 0x01 to OX7F: reserved .......ccooooiiiiiiiiiiece e, 30
9.9.4 Operating mode 0x80 to OxFF: manufacturer-specific modes......................... 30
9.10 MeEMOTY DaNKS ... 30
9101 General 30
9.10.2 [T o a Lol Y 1 1= o BT PTPTPTPP . 31
9.10.3 Selecting a memory bank location ..o DN 32
9.10.4 Protectable memory locations...........coooiiiiiiiiiiiin 32
9.10.5 Memory bank reading ........c.cooviiiiiiii e e 32
9.10.6 Memory bank Writing.......ccoveiiiii e 34
9.10.7 Memory Bank O ... BN 35
9.10.8 Memory bank 1 (optional) ......cccoooiiiiiiiii 37
9.10.9 Manufacturer-specific memory banks.................... 00 39
9.10.10 Reserved memory banks .........ccccovvviiiiniiin O 39
D .11 RSt o e 39
9.11.1 Reset operation ... ... N 39
9.11.2 Reset memory bank operation ............ e 5, 39
D. 12 System failure .. ..o D 40
D .13 P OWT O i et 40
D. 14 Assigning short addresses ... O i 41
9.14 .1 GENETAL .. e 41
9.14.2 Random address allocation ... .....ooiiiii 41
9.14.3 Identification of @ deViGey........ooe i 42
9.14.4 Direct address allogation ..o 43
D. 15  Failure state behaviour ... 43
D. 16 Status iNTOrmMation i e 43
9.16.1 LT o= = | e 43
9.16.2 Bit 0:_€ontrol gear failure ... ... 44
9.16.3 BitAamp failure ... 44
9.16.4 Bt 2 1AM ON Lo 46
9.16.5 Bit 3 Mt @O o 46
9.16.6 Bit 4: fade FUNNING ..o 46
9.1617 Bit 5: reset state ..o 46
916.8 Bit 6: MisSing Short addresSsS . ... ... ie ittt 46
9.16.9 Bit 7: POWET CYCIE SEEN...iiiiiiiii e 46
9.17  NON-VOIatile MEMOIY ..o e e 46
9.18 Device types and features... ... 47
S B I U F 1 o Vo Y o =Y o = S 47
9.20 Current bus unit configuration ............ccooiiiii i 48
10 Declaration of variables ... 49
11 Definition of COMMAaNAS ... e 52
R T B 1= o =Y - | PP 52
T1.2  OVEIVIEW SNEOTS o 52
T1.3  LeVel INStrUCHIONS ... e 57
11.3.1 D e O € PP 57


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

-4 - IEC 62386-102:2022 © IEC 2022

11.3.2 L ] RN 57
11.3.3 L PP 57
11.3.4 91 1 PP 57
11.3.5 S I 8 U N 58
11.3.6 S I =1 T X PR 58
11.3.7 RECALL MAX LEVEL ..uniiii et 58
11.3.8 RECALL MIN LEVEL ...ttt e e 59
11.3.9 STEP DOWN AND OFF ..o e e e 59
11310 QONAND STEP UP 59
11.3.11  ENABLE DAPC SEQUENCE ......cooiiiiiiiiii e e g 60
11.3.12 GO TO LAST ACTIVE LEVEL ccoviiiieeie e i 60
11.3.13  CONTINUOUS UP ..o e 60
11.3.14  CONTINUOUS DOWN ...ooniiiiiiiiiiieeiiieeeeeee ey e 60
11.3.15 GO TO SCENE (sceneNumber).......c.cccocuveiuieeieiiieiieiiiaeeeeee eyl 60
11.4  Configuration inStructions ..o B S 60
11.4.1 General ..o 60
11.4.2 RE S E T it D e 61
11.4.3 STORE ACTUAL LEVEL INDTRO.....cccvieieeeee SO e 61
11.4.4 SET OPERATING MODE (DTRO) «.ucvveeieeiee s 61
11.4.5 RESET MEMORY BANK (DTRO) «..ueeeieeec e 8 e 61
11.4.6 IDENTIFY DEVICE ..o 5 e 61
11.4.7 SET MAX LEVEL (DTRO) «.ceeeeeeeee s e 62
11.4.8 SET MIN LEVEL (DTRO) ... e et e e 62
11.4.9 SET SYSTEM FAILURE LEVELYDTRO) .coueveeeieeeeeeeeee e 62
11.4.10 SET POWER ON LEVEL (DERD) .....uneeeieee et e e 63
11.4.11  SET FADE TIME (DTRO) (it ittt e e e e e e e e e e 63
11.4.12 SET FADE RATE (DTRO) ......noeeeieeeeeeeee et e e 63
11.4.13 SET EXTENDED FADE TIME (DTRO)....cccuiiiiiiiieiieei e 63
11.4.14  SET SCENE (DTRO, SCEREX) c.ueeuneiiieeaieiee e 64
11.4.15 REMOVE FROM SCENE (SCemeX) c.uuuiiiiiaiiiieiie e eea e 64
11.4.16  ADD TO GROUP (QFrOUD) ceuneeeeiieei et 64
11.4.17 REMOME FROM GROUP (QFoUp) ceveunieeeieiieee e 64
11.4.18 SET SHORT ADDRESS (DTRO) .ceneeeieieeeeee e eaes 64
11.4.19 _ENABLE WRITE MEMORY ..ottt 65
(RIS T O T 1 S 65
11.5.1 (7= a1 =Y P 65
11\512 QUERY ST ATUS o 65
11.5.3 QUERY CONTROL GEARPRESENT ....ccvuiieuiieiieiieiieiiiiiiieiiiiiieieiee 65
11.5.4 QUERY CONTROL GEAR FAILURE ... 65
11.5.5 QUERY LAMP FAILURE ...t 65
11.5.6 QUERY LAMP POWER ON .o 65
11.5.7 QUERY LIMIT ERROR . ...t e e e 65
11.5.8 QUERY RESET STATE ..ot e e 65
11.5.9 QUERY MISSING SHORT ADDRESS ... oo 65
11.5.10 QUERY VERSION NUMBER. ... it 66
11.5.11  QUERY CONTENT DTRO ..ottt e e ea e 66
11.5.12 QUERY DEVICE TYPE ..o e 66
11.5.13 QUERY NEXT DEVICE TYPE ... e 66
11.5.14 QUERY PHYSICAL MINIMUM ... e 66


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 © |IEC 2022 -5-

11.5.15 QUERY POWER FAILURE ...t 67
11.5.16  QUERY CONTENT DTR 1ottt e e e e enaees 67
11.5.17 QUERY CONTENT DTRZ ..ot e e eaees 67
11.5.18 QUERY OPERATING MODE ... 67
11.5.19 QUERY LIGHT SOURCE TYPE ...oiiiiiiii e e 67
11.5.20 QUERY ACTUAL LEVEL.... e 68
11.5.21  QUERY MAX LEVEL...coniiiiiiii e e et e e 68
11.5.22  QUERY MIN LEVEL ...ttt e 68
11523 QUERY POWER QN LEVE! 68
11.5.24 QUERY SYSTEM FAILURE LEVEL.......ciiiiiii g 68
11.5.25 QUERY FADE TIME/FADE RATE ...coniiiie e 68
11.5.26 QUERY EXTENDED FADE TIME ......ccooiiiiiiiiiiiiiiieeieeeeeieeeeeeeee il 68
11.5.27 QUERY MANUFACTURER SPECIFIC MODE .......cccovvvve N 68
11.5.28 QUERY SCENE LEVEL (sceneX) ....ccoovviiiiiiiiiiiiiiiiiiiieieee 68
11.5.29 QUERY GROUPS 0-7 .ceniiiiiiiieeieeieeeeeeeeeeeeeee e B S 69
11.5.30 QUERY GROUPS 8-15.. i e 69
11.5.31 QUERY RANDOM ADDRESS (H) .cevviviiiiiee e, 69
11.5.32 QUERY RANDOM ADDRESS (M) ..ccuoiiiiiieee MO 69
11.5.33 QUERY RANDOM ADDRESS (L) .euiiuuiiiiiiieesles bl 69
11.5.34 READ MEMORY LOCATION (DTRI, DTRO Y. 5. e 69
11.6  Application extended commands ... 5 i 69
11.6.1 GeNErAl ..o 69
11.6.2 QUERY EXTENDED VERSION NUMBER ......coviiiiiiiieee e 70
11.7  Special commands ... O e 70
11.7.1 GENETAL .. e 70
11.7.2 TERMINATE .o e ettt et e e e e et et e et e et e et e e et aeenees 70
11.7.3 DTRO (d@t@) «eeeneeeneees i 70
11.7.4 INITIALISE (device) s eueeui e 70
11.7.5 RAND OMISE .t el ettt et e e e e e e e ees 71
11.7.6 COM P A R E 1 ettt 71
11.7.7 LA 3 N A P 71
11.7.8 SEARGHADDRH (dAta) .....eeeeeieiiee e 71
11.7.9 SEARCHADDRM (dAtA) oeeneeeeieeee e 72
11.7.10  _SEARCHADDRL (dGIA) «eeeneeeeeeee e 72
11.7.115PROGRAM SHORT ADDRESS (data) ....ccueieaiiiiieiieeeee e 72
11.7.427 VERIFY SHORT ADDRESS (data) ....oevueeiiiiiii e 72
1AM2113 QUERY SHORT ADDRESS ..o 72
11.7.14 ENABLE DEVICE TYPE (daf@) ..occuuieeniieniieiieiieiiiieiiiiiiiiiiieiieieeeeeeeee 73
L A T O O I o I 7 17 7 7 P 73
L A N O O I o S 7 1T 7 P 73
11.7.17 WRITE MEMORY LOCATION (DTRI, DTRO, dat@) ........eeuuueeeeeiiaeeiiaiiaaanaannnnns 73
11.7.18 WRITE MEMORY LOCATION — NO REPLY (DTRI, DTRO, data) ..................... 74
20 T | P 74
Annex A (informative) Examples of algorithms ..o, 75
A1 Random address alloCation ... ... 75
A.2 One single control gear connected to the control device ............ooooiiiin, 75
A.3 Using application extended commands .........c.ooiiiiiiiii i 76
Annex B (normative) High resolution dimmer ..., 77

710 [T Yo = o1 2 V78 79


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

-6 - IEC 62386-102:2022 © IEC 2022

Figure 1 — IEC 62386 graphical OVErVIEW ..... ...

Figure 2 — Control gear directly operating a light source ............cooooiiiiiii

Figure 3 — DiMIMINgG CUIVE ..o et e e e e e et e e et e et e e e e e enaaaenns

Figure 4 — Level over time, fading up and dOWN ..........o.iiiiiiiiii i

Figure 5 — Timing and response when executing command iteration .............cco.coiiiiiin.

Figure 6 — Correlation between "lampFailure", "lampOn" and "fadeRunning" bits......................

Fignrp B 1 —level hehaviour in case of nff-grid erting Inninfe

Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta

le 1 — 16-bit command frame encoding.........cccooeviiiiiiiiiiiiieee e e T
le 2 — Dimming curve tolerance ...........ooiiiiiiiiiiiiii e L
e 3 — DIMMING CUIMVE ..oiiiiiiie et e
le 4 — Fade times ..o LN
@5 —Fade rates.. ..o e
le 6 — Extended fade time — Base value ... O
le 7 — Extended fade time — Multiplier ..........ccooiiiiiin e O
YR S I Y/ =T g o VA 74 1 J S g
le 9 — Basic memory map of memory banks .............
le 10 — Memory map of memory bank O.........c.co a8
le 11 — Memory map of memory bank 1......... 8.
1€ 12 — POWET ON tIMING ouiii e ettt et e et et e e e et e e et e e e eaeens
le 13 — Control gear status ..o
L S T o7 o= T S PP
le 15 — Current bus unit configurafion ...
le 16 — Declaration of variableS). ... .o.u i
le 17 — Standard CoOmMMaN @S .. . e
le 18 — Special COMMEANGS ... e
le 19 — Light soUrCEYPe €NCOAING .. .uiunie e e
le 20 — Device-addressing with "INITIALISE (device)" .....cconieniiniiniiiiii e

15
18
19
22
23
24
24
31
31
35
38
41
43
48
49
50
52
56
67
70


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 © |IEC 2022 -7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 102: General requirements — Control gear

1)

2)

3)

4)

5)

6)

7)

8)

9)

IEQ

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization-cempri
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, Technieal| Specificati
fechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC NationalhhCommittee 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.\JEC collaborates clo
vith the International Organization for Standardization (ISO) in accordance with,"conditions determined
hgreement between the two organizations.

The 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 committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for internationalMise 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 responsible for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC Natiofal 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 corresponding @ational 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, acgess to IEC marks of conformity. IEC is not responsible for
bervices carried out by independent certification bodies.

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

No liability shall attach to IEC or itsdirectors, employees, servants or agents including individual experts
members of its technical committee€s 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.

bing
ote
To
bns,
IEC
sted
on-
sely
by

bnal
all

bnal
IEC
any

ons
nce
d in

ity
any

and
e or
and
IEC

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.fo the possibility that some of the elements of this IEC Publication may be the subjed
patent rights~|EC shall not be held responsible for identifying any or all such patent rights.

62386-402 has been prepared by I|IEC technical committee 34: Lighting. It is

Int¢rnational Standard.

t of

an

This third edition cancels and replaces the second edition published in 2074 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:

the scope has been updated,;

references have been updated;

memory bank reading of multi-byte values has been added,;

memory bank 0 and common memory bank requirements have been updated;

reserved memory banks have been updated;
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e non-volatile memory (NVM) save time has been added, and SAVE PERSISTENT
VARIABLES removed,;

e version number has been updated;
e bus unit configuration has been added.

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

Draft Report on voting

34/948/FDIS 34/989/RVD

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

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

This Part 102 of IEC 62386 is intended to be used in conjunction with Part 101, which
cortains general requirements for the relevant product type(System), and with the appropriate
Paft 2xx (particular requirements for control gear) containing clauses to supplement or modify
the| corresponding clauses in Part 101 and Part-402 in order to provide the relevant
requirements for each type of product.

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

The¢ 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 reyised edition, or

e |amended.

IMRORTANT - The "colour inside" logo on the cover page of this document indicates that
contains Jcolours which are considered to be useful for the correct understanding of it
co:Ftents. Users should therefore print this document using a colour printer. r

~
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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. Part 104 and
Part 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
intg control 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
cortrol gear specific features. Q

The IEC 62386-3xx series extends the general requirements for contro@ebices with input

device specific extensions describing the instance types as well as soj’t\e common features

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

This third edition of IEC 62386-102 is intended to be used in C(Q)('ll.(nction with IEC 62386-101
and with the various parts that make up the IEC 62386-2xx @s for control gear, and can| be
used together with IEC 62386-103 for control devices. The\%jﬂ/ision into separately published
parnts provides for ease of future amendments and revi s. Additional requirements will|be
added as and when a need for them is recognised. <<

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

C)é IEC
N
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 0xVV, 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".
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The following typographic expressions are used:
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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1

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 102: General requirements — Control gear

Scope

Thig part of TEC 62386 1s applicable to control gear for confrol by digital signals of elecird
lighting equipment.

2

Normative references

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

content constitutes requirements of this document. For dated refereneces, only the edillion

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

IEG 62386-101:2022, Digital addressable lighting interface —APart 101: General requireme
— Jystem components

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

nic

eir

ing

nts

nts

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

Terms and definitions

Forl the purposes of this document, the terms and definitions given in IEC 62386-101 and

foll

bwing apply.

IS® and IEC maintain terminology databases for use in standardization at the follow
addresses:

3.1

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

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

the

ing

actiual level
valletepresenting the current light output

3.2

arc power
power supplied to the light sources (lamps)

3.3

broadcast

typ

3.4

e of address used to simultaneously address all control gear in the system

broadcast unaddressed
type of address used to simultaneously address all control gear in the system that have no
short address


http://www.iso.org/obp
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PC

direct arc power control
method to directly control the light output

3.6

DTR
data transfer register

mu

ltipurpose register used to exchange data

3.7
grd
typ

3.8
GT

gldbal trade item number

nur

Not

Not
item

3.9
id
te
cor

3.1
MA
val

Not
locg

Not
the

up address
e of address used to address a group of control gear in the system all at once

N

hber used for the unique identification of trade items worldwide

e 1 to entry:  For further information see http://en.wikipedia.org/wiki/GTIN.

b 2 to entry: The global trade item number is comprised of a GS1 or U/P:C. company prefix followed by

reference number and a check digit. It is described in the "GS1 General Specifications" (see [1]).
ntification
porary state used during commissioning that allows the installer to identify particy

trol gear

)
el
it value

|
SK
e with all binary digits set {o 1

e 1 to entry: This means that/an 8-bit backward frame of MASK is a value of OxFF, and a multi-byte men|
tion of 24 bits containing MASK is a value of OxFFFFFF.

™~

wer to a query ‘where no backward frame is sent

b 1 to entry”” If a query is asked where the answer is NO, there will be no response, such that the sendq
uery"will conclude "no backward frame" following IEC 62386-101:2022, 8.2.5.

Not

b 2,16 entry: The answer NO could also be triggered by a missed query.

3.1
NV

3
M

non-volatile memory
non-volatile read/write memory, the content of which can be changed and will not be lost due
to a power cycle

3.14

NV
NV

M-RO
M that cannot be written using any command

3.15

NV
NV

M-RW
M that can be modified using one or more commands

an

ar

ory

r of
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3.16

opcode

operation code

part of a forward frame that identifies the command to be executed

3.17

operating mode

set of states identified by a number in the range [0,255], characterised by a collection of
variables and memory settings, and used to select a set of functionalities to be exhibited by a
control gear, including its required reaction to commands

Note 1 to entry: Control gear can support more than one operating mode.

-RO
RAM that cannot be written using any command

-RW
RAM that can be modified using one or more.commands

et state
state in which all NVM*variables of the control gear have their reset value, except those that
arel marked "no change" or are otherwise explicitly excluded

ROM
non-volatjle read-only memory, the content of which is fixed

NoteTto entryr i this document read-onty 1S meant from a SyStem perspective. A ROM vartable may actuaity be
implemented in NVM, but this document does not provide any mechanism to change its value.

3.25
scene
configurable preset level

3.26
search address
24-bit number used to identify an individual control gear in the system during initialisation

Note 1 to entry: Clause A.1 provides an example of how the search and random addresses are used.
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3.27
short address
type of address used to address an individual control gear in the system

3.28

sta

rtup

time needed to change from lamp off to normal operation of the lamp or failure state

Note 1 to entry: This time includes preheat and ignition.

3.2

str
eith

3.3
tar
val
cor

3.3

TMASK

val

Not
locg

3.3
YE
ans

4

4.1

ctly monotonic
er entirely increasing or decreasing without repeating values

D
get level
e representing the target light output expected after completion of-the current Ig
hmand

e with the least significant bit set to 0 and all other binary digits”set to 1

e 1 to entry:  This means that an 8-bit backward frame of TMASK issawalue of OxFE, and a multi-byte men|
tion of 24 bits containing TMASK is a value of OxFFFFFE.

D

5
wer to a query where a backward frame of MASK is sent

General

General

vel

ory

The¢ requirements of IEC 62386-101:2022, Clause 4 apply, with the restrictions, changes and

additions identified below.

4.2
Thi

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

to

engodedsinto a byte, the major version number x shall be placed in bits 7 to 2 and the mi
versionsaumber y shall be placed in bits 1 to 0.

Version number

5 subclause replaces IEC 62386-101:2022, 4.2.

b2 and_the*minor version number y is in the range of 0 to 2. When the version numbe

fo
ris
nor

At each amendment to an edition of IEC 62386-102 the minor version number shall be

inc

remented by one.

At a new edition of IEC 62386-102 the major version number shall be incremented by one and

the

minor version number shall be set to 0.

The current version number is "versionNumber" as defined in Table 16.

NOTE IEC documents are generally subject to two amendments before a new edition is prepared.
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5 Electrical specification

The requirements of IEC 62386-101:2022, Clause 5 apply.

6 Bus power supply

If a bus power supply is integrated into a control gear, the requirements of
IEC 62386-101:2022, Clause 6 apply.

7 | Transmission protocol structure

7.1 General

The requirements of IEC 62386-101:2022, Clause 7 apply, with the following additions.

7.2 16-bit forward frame encoding
7.2|1 General

Fol commands, the 16-bit forward frame shall be encoded as depicted in Table 1.

Table 1 — 16-bit command framge encoding

Bytes/Bits
Address byte Opcode byte Device addressing metho{

15 |14 |13 [ 1211 [ 10] 9 [s 7.0
q 64 short addresses X Short addressing
1 0 0 16 group addresses X Group addressing
1 1 1 1 1 1 0 X Broadcast unaddressed
1 1 1 1 1 1 1 X Broadcast

1010 0000 to 1100 1011 Special command

1100 1100 to 1111 101 Reserved

a8 | Selector bit, see 7.2.2; 0 indicates DAPC, 1 indicates other command.

7.212 Address(byte
The addressdyte provides

e |the method of device addressing used by the application controller;

e |thie’type of command transmitted in the opcode byte;

Bit 8 = "1": standard command;
Bit 8 = '0": direct arc power control (DAPC) command,;
e address spaces for special commands;

e reserved device addresses.

Reserved addresses should not be used by the application controller.

7.2.3 Opcode byte
The opcode byte provides

o for DAPC commands, the requested light output;
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for standard commands, the opcode;
command-specific information for special commands;

reserved information for reserved commands.

Timing

The requirements of IEC 62386-101:2022, Clause 8 apply.

9

9.1

Method ot operation

General

The¢ requirements of IEC 62386-101:2022, Clause 9 apply with the following additiohs.

9.2
9.2

Co
Spe

Fig
ao

Control gear
1 General

ntrol gear receive commands from application controllers. Application controllers
cified in IEC 62386-103:2022.

Requested light output

|

Control gear Arc power < Light output

A

Actual level

IEC

Figure 2 — Control gear.directly operating a light source

ontrol gear is referred to as 100.%. All levels are specified in a relative way. Physic

are

ure 2 shows how the various levelsiead to light output. The maximum (light) output leve| of

ally

thefe is a minimum that the control gear can supply whilst there is still light output. Thig is

kng
NOT
9.2
9.2
De

wn as the physical minimumi-level (PHM).

'E PHM is control gear specific, and is greater than 0.
2 Control gear'phases
2.1 General

bendingcon: the light source, various phases of operation can be identified within a con

frol

gedr. See-9:2.2.2 through 9.2.2.5.

9.2(2.2 Standby

During this phase, the lamp is off and only in this phase both "targetLevel" and "actualLevel"
are 0.

9.2.2.3 Startup

Startup is a transitional phase changing from standby to normal operation or failure. This
phase is sometimes noticeable as a delay. Examples are:

preheat: the lamp is heated to prepare for ignition. This is typically seen for fluorescent

light sources;

ignition: the lamp is ignited. This is typically seen for high intensity discharge (HID) li
sources and fluorescent light sources after preheat;

ght
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power stage preparation.

For further information and exceptions refer to 9.16.3.

9.2
Wh

2.4 Normal operation

ile in normal operation the lamp is emitting light and can be operated as expected.

For further information and exceptions refer to 9.16.3.

9.2

Du

For

9.3

2.5 Failure

ing the failure phase the lamp cannot be operated as expected.
further information and exceptions refer to 9.16.3.

Dimming curve

The¢ dimming curve determines how the level shall be translated into light output.

An
intq

Lig

Lig
ged
end
the

NOT

"actualLevel" greater than or equal to 1 and less than or equal'to 254 shall be transla
light output according to
actualLevel -1 1
253/
ht output (actualLevel) = 10 3 % .
ht output is expressed relative to the maximum possible light output of a given cont

r-lamp combination. The dimming curve starts at 0,1 % for "actualLevel” equal to 0x01
s at 100 % for "actualLevel” equal toQxFE. The dimming curve is strictly monotonic,
relative accuracy shall be +% step. This shall be tested using a fade, excluding PHM.

E 1 The dimming curve is intended te compensate the light sensitivity curve of the human eye.

ted

rol-
nd
nd
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Figure 3 — Dimming curve
The accuracy of light output is specified by the test points given in Table 2. The test pointg of
Table 2 and the dimming curve are depiéted in Figure 3, and Table 3 shows the light output
vergus the level. The lamp type or load.used during testing shall be stated for reproducibility.
Table2 — Dimming curve tolerance
Level 1 60 85 126 145 170 195 216 229 243 250
Minimum 0,05 0,25 0,50 2,00 3,93 7,00 15,00 27,28 | 40,00 63,53
value
Nominal 0,10 0,50 0,99 3,04 5,10 10,09 19,97 | 35,43 | 50,53 | 74,05 | 10000
value
Maximum 0520 1,00 2,00 4,50 7,50 15,0 | 30,00 | 52,09 | 71,00 | 86,14
value
Tolgrances-are given in % and rounded to two decimal places.
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Table 3 — Dimming curve

Level Light Level Light Level Light Level Light Level Light
output output output output output

1 0,100 52 0,402 103 1,620 154 6,520 205 26,241
2 0,103 53 0,414 104 1,665 155 6,700 206 26,967
3 0,106 54 0,425 105 1,711 156 6,886 207 27,713
4 0,109 55 0,437 106 1,758 157 7,076 208 28,480
5 0,112 56 0,449 107 1,807 158 7,272 209 29,269
6 0,115 57 0,461 108 1,857 159 7,473 210 30,079
7 0,118 58 0,474 109 1,908 160 7,680 211 30,911
8 0,121 59 0,487 110 1,961 161 7,893 212 31,797
9 0,124 60 0,501 111 2,015 162 8,111 213 32,646
10 0,128 61 0,515 112 2,071 163 8,336 214 33,550
11 0,131 62 0,529 113 2,128 164 8,567 215 34,479
12 0,135 63 0,543 114 2,187 165 8,804 216 35,433
13 0,139 64 0,559 115 2,248 166 9,047 217 36,414
14 0,143 65 0,574 116 2,310 167 9,298 218 37,422
15 0,147 66 0,590 117 2,374 168 9,555 219 38,457
16 0,151 67 0,606 118 2,440 169 9,820 220 39,522
17 0,155 68 0,623 119 2,507 170 10,091 221 40,616
18 0,159 69 0,640 120 2,577 171 10,371 222 41,740
19 0,163 70 0,658 121 2,648 172 10,658 223 42,895
20 0,168 71 0,676 122 2,721 173 10,953 224 44,083
21 0,173 72 0,695 123 2,797 174 11,256 225 45,303
22 0,177 73 0,714 124 2,874 175 11,568 226 46,597
23 0,182 74 0,734 125 2,954 176 11,888 227 47,846
24 0,187 75 0,754 126 3,035 177 12,217 228 49,170
25 0,193 76 0,775 127 3,119 178 12,555 229 50,531
26 0,198 T 0,796 128 3,206 179 12,902 230 51,930
27 0,203 78 0,819 129 3,294 180 13,260 231 53,397
28 0,209 79 0,841 130 3,386 181 13,627 232 54,844
29 0,215 80 0,864 131 3,479 182 14,004 233 56,362
30 0,221 81 0,888 132 3,576 183 14,391 234 57,922
31 0,227 82 0,913 133 3,675 184 14,790 235 59,526
32 0,233 83 0,938 T34 3,776 185 15,199 236 61,173
33 0,240 84 0,964 135 3,881 186 15,620 237 62,866
34 0,246 85 0,991 136 3,988 187 16,052 238 64,607
35 0,253 86 1,018 137 4,099 188 16,496 239 66,395
36 0,260 87 1,047 138 4,212 189 16,953 240 68,233
37 0,267 88 1,076 139 4,329 190 17,422 241 70,121
38 0,275 89 1,105 140 4,449 191 17,905 242 72,062
39 0,282 90 1,136 141 4,572 192 18,400 243 74,057
40 0,290 91 1,167 142 4,698 193 18,909 244 76,107
41 0,298 92 1,200 143 4,828 194 19,433 245 78,213
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Level Light Level Light Level Light Level Light Level Light

output output output output output
42 0,306 93 1,233 144 4,962 195 19,971 246 80,378
43 0,315 94 1,267 145 5,099 196 20,524 247 82,603
44 0,324 95 1,302 146 5,240 197 21,092 248 84,889
45 0,332 96 1,338 147 5,385 198 21,675 249 87,239
46 0,342 97 1,375 148 5,535 199 22,275 250 89,654
47 0,351 98 1,413 149 5,688 200 22,892 251 92,135
48 0,361 99 1,452 150 5,845 201 23,526 252 94,646
49 0,371 100 1,492 151 6,007 202 24177 253 97y3Q7
50 0,381 101 1,534 152 6,173 203 24,846 254 100,000
51 0,392 102 1,576 153 6,344 204 25,534

9.4 Calculating "targetLevel”

An
be

ap

Th

Th

haviour during the transition from the "actualLevel” to the- targetLevel” by means
propriate opcodes.

¢ "targetLevel” shall be calculated on the basis of the requested light output as follows:

0x00 shall be accepted as "targetLevel” and turn<ff'the light.

Any value between 0x01 and "minLevel” shalkresult in "targetLevel” = "minLevel".

Any value between "maxLevel” and OxFE shall result in "targetLevel” = "maxLevel”.
"MASK" shall have no effect on "targetlevel” except when a fade is running, see 9.5.9.

All other values shall be accepted as: "targetLevel”.

¢ requested target level calculation of "targetLevel” shall also be applied if the request

application controller instructs the control gear on the requested-light output and on the

of

is

baged on an internally stored value, such as a scene, "powerOnLevel”, or "systemFailureLevdl".

On|every change of "targetLevel", with the exception of the initialisation caused by a poyer

cydle, the control gearsshall update "limitError” (see 9.16.5) and shall set "lastLightLevel
the|new "targetLevel’~H"targetLevel” is not 0x00, "lastActiveLevel” shall be set to "targetLeve

9.5/ Fading
9.511 General

Fa

to

ing\is' a linear transition in time from "actualLevel” to "targetLevel”. The "actualLevel”, and
thug the light output, shall be strictly monotonic according to the applicable dimming curve.T

A fade can be started in two ways:

using a fade time: this sets a time to use for the fade process;

using a fade rate: this sets a speed to use for the fade process.

A fade shall not be started if the calculated "targetLevel” is equal to "actualLevel”.

When a fade starts, the fade timer shall be started and "fadeRunning” shall be set to TRUE
(see 9.16.6).

During the fade, the light output shall be maintained as close to the ideal fading curve as

po

ssible.
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During a process of fading up, "actualLevel” shall be incremented at a time corresponding to
the intersection of an ideal fading curve with the mid-point between "actualLevel” and
"actualLevel” + 1. Likewise, when fading down, "actualLevel” shall be decremented at a time
corresponding to the intersection of an ideal fading curve with the mid-point between
"actualLevel” and "actualLevel” — 1. Figure 4 illustrates this, and applies for fades started using
either fade time or fade rate.

Measurements of fade time or fade rate shall start after the stop condition of the command
that triggers it. If the fade takes place immediately after startup, measurement shall be done
from the moment "lampOn" is TRUE or, in case of total lamp failure, from the moment
" lamoFatnre—s—confirmed oA Tace < 1= ratice +Hwirermrtire—fade—timertraseen
actjve for the applicable fade time. At this point the fade timer shall be stopped

"fafleRunning"” shall be set to FALSE (see 9.16.6).

atto cany<€ia

This means that the control gear fades to the target level even in the case of |a“total lamp
failure. If a lamp is to be switched off at the end of the fade, the step from "minLevel” to 0x00
shgll not contribute to the fade time. The step from "minLevel” to 0x00-shall be taken
immediately after the fade time has elapsed.

If g lamp is to be lit at the beginning of the fade and dimmed to a ceftain value, the step flom
0x(Q0 to "minLevel” shall not contribute to the fade time. This means that the fade time starts
when the startup phase has finished.

NOTE The transition from 0x00 to "minLevel"” incorporates startup.

MINI Fading down curve
+3 T - T 7 —>
’ /4 : -
q@a/c -
. Ur[/ -
1. e fagy
. A{O.goloh,
ML RN \\ S
+2 T -
Ml __ e P TP
+1 - .A‘ - .I
MIN — L .
Fading up curve |
Startuptime
<& (O.when ‘
fading down) |
Off | | !
Stop condition Fade time start 1/3 Fade time 2/3 Fade time Fade time

IEC
Figure 4 — Level over time, fading up and down
Testing shall be done with "minLevel" 2 PHM + 1. For further information, see Annex B.

9.5.2 Fade time

The fade time shall be in accordance with Table 4:

"fadeTime" shall be set on receipt of the command "SET FADE TIME (DTR0)". "fadeTime" can
be queried using QUERY FADE TIME/FADE RATE.
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The "fadeTime" shall be set to a value according to the following steps:

e if "DTRO" > 15: 15
e in all other cases: "DTR0"
The fade time shall be calculated on the basis of "fadeTime" as follows:

o if "fadeTime"” = 0: use the extended fade time (see 9.5.4);

" fadeTime" 1]
Q

o if "fadeTime" is in the range [1 15]: 9[

2
Table 4 lists the possible fade time values.
Table 4 — Fade times
Minimum fade time Nominal fade time | Maximum fadeé time
"fadeTime"
S S S

0 Extended fade
1 0,6 0,7 0,8
2 0,9 1,0 1,1
3 1,3 1,4 1,6
4 1,8 2,0 2,2
5 2,5 2,8 3,1
6 3,6 4,0 4.4
7 5,1 57 6,2
8 7,2 8,0 8,8
9 10,2 11,3 12,4
10 144 16,0 17,6
1 20,4 22,6 24,9
12 28,8 32,0 35,2
13 40,7 45,3 49,8
14 57,6 64,0 70,4
45 81,5 90,5 99,6

9.5 3 Fade.rate

The¢ fade rate shall be in accordance with Table 5.

"fadeRate™ shall be set on receipt of the command "SET FADE RATE (DTRO)". "fadeRate™ can
be queried using QUERY FADE TIME/FADE RATE.

The "fadeRate"” shall be set to a value according to the following steps:
o if "DTRO"> 15: 15
o if "DTRO" = 0: 1

e in all other cases: "DTR0"
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The fade rate shall be calculated on the basis of "fadeRate” as follows:

Fade rate = _ %06 steps/s.

( "fadeRate" ]
2 2

Table 5 lists the possible fade rate values.

Table 5 — Fade rates

e 6
the

Minimum fade rate | Nominal fade rate | Maximum fade rate
"fadeRate"
steps/s steps/s steps/s

1 322 358 394

2 228 253 278

3 161 179 197

4 114 127 139

5 80,5 89,4 98,4

6 56,9 63,3 69,6

7 40,3 44,7 49,2

8 28,5 31,6 34,8

9 20,1 22,4 24,6

10 14,2 15,8 17,4

11 10,1 11,2 12,3

12 7.1 7,9 8,7

13 5,0 5,6 6,1

14 3:6 4,0 4,3

15 2,5 2,8 3,1
9.5/4 Extended fade time
If "fadeTime" equals O0s.and the fast fade time as defined in IEC 62386-207 is implemented and
equals 0, the extended fade time shall be used.
The¢ extended-yfade time can be set using a base value and a multiplier according to Tabl
and Table //~“The extended fade time can be calculated based on the base value and
multiplication factor.

Fade\ltime = extendedFadeTimeBase - extendedFadeTimeMultiplier

This yields a range of 100 ms to 16 min, and a special value indicating no fade (as quickly as

possible).
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Table 6 — Extended fade time — Base value

Base bits Base value
0000b 1
0001b 2
0010b 3
0011b 4
0100b 5
640+ &
0110b 7
0111b 8
1000b 9
1001b 10
1011b 11
1011b 12
1100b 13
1101b 14
1110b 15
1111b 16

Table 7 — Extended fade /time — Multiplier

Multiplier bits Multiplication factor

Minimum Nominal Maximum
000b 0 ms¥ Oms?@ Oms?@
001b 95"ms 100 ms 105 ms
010b 0,95s 1s 1,05 s
011b 9,5s 10s 10,5 s
100b 0,95 min 1 min 1,05 min
101b, Reserved
110b Reserved
111b Reserved

2~No fade (as quickly as possible).

execution of "SET EXTENDED FADE TIME (DTR0)" the control gear shall set the follow

ing

Oes based onm ‘DTRU* T he format used shattbe OV Y YAAAAD, where YYYbequats the

de

time multiplier, and AAAAb the fade time base: The resulting fade time shall be monotically
increasing when the base time increases.

If "DTRO" > 0100 1111b:
— "extendedFadeTimeBase" shall be set to O;

— "extendedFadeTimeMultiplier" shall be set to 0 ms, effectively setting the fade time to
meaning no fade (as quickly as possible). The transition from "actualLevel”
"targetLevel” shall take place immediately and the light output shall be adjusted
quickly as possible, meaning less than 0,8 s which represents the maximum fade ti
for "fadeTime" = 1 (see Table 4).

0s
to
as
me
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e In all other cases:
— "extendedFadeTimeBase" shall be set to AAAAD;
— "extendedFadeTimeMultiplier" shall be set to YYYb.
The extended fade time can be queried using "QUERY EXTENDED FADE TIME". The answer

shall be 0 YYY AAAADb, where YYYb equals "extendedFadeTimeMultiplier" and AAAADb equals
"extendedFadeTimeBase".

9.5.5 Using the fade time

Commands that use a fade time shall start a fade using the applicable fade time. This\time
car] be determined based on the following rules:
o |If "fadeTime" > 0: see Table 4.

o [If "fadeTime" = 0: The extended fade time shall be used, see Table 6 and_JTable 7. The
extended fade time can be calculated by multiplying the base value andthe’multiplier.

o |[If "extendedFadeTimeMultiplier" = 0 ms, the fade time equals 0s, mganing no fade (as
quickly as possible). The ftransition from "actualLevel” to "targetELével” shall take place
immediately and the light output shall be adjusted as quickly ascpossible.

The target level shall be calculated on the basis of the command parameter. After the fade
time has expired, the calculated target level shall be reached,

Th¢ extended fade time also supports fade times below'0,7 s. If a fade time faster than 07 s
is ptarted, and that fade time cannot be realised\‘by the control gear and light soufce
combination, such control gear shall adjust the lightvoutput as quickly as possible. However,
the| control gear shall respond as if the fade has:finished within the requested time.

9.56 Using the fade rate
9.5/6.1 Fading with "UP" and "DOWN" commands

Commands "UP" and "DOWN" shall start a 200 ms + 20 ms fade.

"tangetLevel" shall be calculated on the basis of the "actualLevel” using the applicable fade
rat¢. After the 200 ms fade has expired, the calculated target level shall be reached.

NOTE 1 Since the fade rate is used, it is possible to reach "minLevel” or "maxLevel” before the end of the fade.
Thig does not result in'the”"fadeRunning" bit being cleared.

NOTE 2 Becausé:there are fade rate tolerances, different control gear can react to commands that use the fade

rate] at slightly_different effective rates. Consequently, after the processing of these relative dimming commands,
diffgrent gear.can have different values for "targetLevel” (and therefore also for "actualLevel" and "lastLightLevel')).

9.516,2 Fading with "CONTINUOUS UP" and "CONTINUOUS DOWN" commands

Command "CONTINUOUS UP™ shall set "fargeiLevel” 10 'maxLevel” and siart a tade using the
applicable fade rate. The fade shall stop when "maxLevel" is reached.

Command "CONTINUOUS DOWN" shall set "targetLevel" to "minLevel” and start a fade using
the applicable fade rate. The fade shall stop when "minLevel" is reached.

Upon execution of either a "CONTINUOUS UP" or "CONTINUOUS DOWN?" instruction at least
one step shall be made, unless this is precluded by the values of "minLevel" or "maxLevel".

Refer to 9.5.9 for stopping a fade before reaching "minLevel" or "maxLevel”.

NOTE 1 In contrast to the "UP" and "DOWN" instructions, it is not possible to reach "minLevel" or "maxLevel”
before the end of the fade. Therefore, "fadeRunning" bit is going to be cleared at the end of a fade.
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NOTE 2 Similar to the "UP" and "DOWN" instructions, different control gear can end up with different values for
"targetLevel”, "actualLevel" and "lastLightLevel" after the fade has been stopped ahead of time (e.g. via
DAPC(MASK)).

9.5.7 System response to changes during a fade

If "fadeTime", "extendedFadeTimeBase", extendedFadeTimeMultiplier" and/or "fadeRate" is changed
during a running fade, then the running fade shall finish without the fade time and/or fade rate
being recalculated. The next fade shall use the recalculated values.

9.5.8 System response to changes during standby and startup

If 4 fade is initiated during standby, the fade process shall be pended with "actualLevel: ejual
to 'lminLevel" during the startup phase. The reaction to level commands shall be the same as if
the|lamp(s) were operating at "minLevel”.

If 4 fade is initiated during startup, the fade process shall be pended at "actmialLevel". The
reaction to level commands shall be the same as if the lamp(s) Wwere operating| at
"acfualLevel".

The¢ fade shall start:

e |as soon as "lampOn"is TRUE, or

e [in the case of total lamp failure, as soon as "lampFailure’is confirmed TRUE.

For further information on "lampOn" and "lampFailure" see-9.16.3 and 9.16.4.

9.5/9 Stopping a fade

Any command setting one or more of the following variables
o |"targetLevel”, "minLevel”, "maxLevel"

as well as the execution of one of the following commands
e |"'DAPC(MASK)", "IDENTIFY,DEVICE"

shgll stop a running fade.

NOTE 1 The fade stops_éven if the value of the affected variable does not change.

When a running, fade is stopped by an application controller, the fade timer shall be stopped
immediately. After the fade timer has been stopped, "targetLevel” shall be set to "actualLevyel”
and the command shall be executed (if applicable).

If al runhing fade is stopped whilst it was pending at "minLevel” during startup, the control ggar
shglkfinish the startup process.

NOTE 2 This implies that in such a case both "targetLevel” and "actualLevel” are equal to "minLevel”.
9.6 Min and max level

Changing the min or max level shall stop any running fade, before the storage of the new min
or max level.

"SET MIN LEVEL (DTR0)" shall set "minLevel” depending on the "DTR0" value:

e if0< "DTRO" < PHM: PHM;
e if "DTRO" 2 "maxLevel” or MASK: "maxLevel”;

e in all other cases: "DTRO0".
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If "actualLevel” > 0 and "actualLevel” < "minLevel” as a result of setting a new min level,
"targetLevel” shall be re-calculated on the basis of the new "minLevel”. "actualLevel” shall be
changed to "targetLevel” immediately and the light output shall be adjusted as quickly as
possible. As a consequence, "limitError" shall be set to TRUE.

"SET MAX LEVEL (DTR0)" shall set "maxLevel” depending on the "DTR0" value, as follows:

if "minLevel” 2 "DTRO": "minLevel”;

if "DTRO" = MASK: OxFE;

lf‘ 1
cal
imr
"lin

NOT

exa
mi

9.7
9.7

cor
hol

The following commang groups can be identified:

ctualLevel” > "maxLevel” as a result of setting a new max level, "targetLevel” shall.be
culated on the basis of the new "maxLevel”. "actualLevel” shall be changed to "targetLen
nediately and the light output shall be adjusted as quickly as possible. As a gonsequen
itError" shall be set to TRUE.

E "minLevel” and "maxLevel” can be used to compensate for differences in control “gear properties.
mple. if control gear have different values for PHM, they can be made to behave in ‘axsimilar way by adjug
Level".

Commands
1 General

ontrol gear shall check the device addressing scheme to see if it is addressed b
nmand. The control gear shall accept the command, unless any of the following conditi
0

The command is sent using short addressing~and the given short address is not equa
"shortAddress".

The command is sent using group addressing and the given group does not match any
the groups identified by "gearGroups

The command is sent using reserved addressing.

The command is sent using hroadcast unaddressed addressing and "shortAddress” is
MASK.

The command is not defined (e.g. reserved command).

level instructions;
— level instructions without fade;
— levelinstructions initiating a fade;

configuration instructions;

re-
el”
ce,

For
ting

pNS

to

of

not

9.7

special commands;
— instructions;
— queries;

application extended commands.

.2 Level instructions without fade

Level instructions without fade are instructions where the "targetLevel” shall be calculated; the
transition from "actualLevel” t0 "targetLevel” shall take place immediately and the light output
shall be adjusted as quickly as possible.
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These commands can be divided into three categories:

9.7
Le

/lac

fad

absolute level commands

"OFF", "RECALL MIN LEVEL", "RECALL MAX LEVEL"
relative level commands

"STEP UP", "STEP DOWN", "ON AND STEP UP", "STEP DOWN AND OFF";
configuration commands

"RESET", "SET MIN LEVEL (DTR0)", "SET MAX LEVEL (DTR0)".

3 Level instructions initiating a fade

el instructions initiating a fade are instructions where the "targetLevel” shall be calculat
yualLevel” shall fade to the "targetLevel” using the applicable fade time or fade|rate. If

immediately and the light output shall be adjusted as quickly as possible.

Theé¢se commands can be divided into two categories:

9.7
Co

9.7
Qu

9.7

absolute level instructions using the fade time

"DAPC (level)", "GO TO SCENE (sceneNumber)", "GO TO KAST ACTIVE LEVEL";
relative level instructions using the fade rate

"UP", "DOWN";

"CONTINUQUS UP", "CONTINUOUS DOWN-

4 Configuration instructions

nfiguration instructions can be used to modify several control gear properties.

5 Queries

bries can be used to request the value of several control gear properties.

6 Special commands

The¢ special commands are a group of commands that are not addressable. All control g
shall interpret the speeial commands.

9.7
Co

7 Application extended commands

mmands-with their opcode in the range OxEOQ to OxFF are reserved for special device ty

ed;
the

e time equals 0s, the transition from "actualLevel” to "targetLevel"” shall/take place

ear

pes

her

or features. Each device type or feature redefines these commands, except for the command
with ,opcode OxFF ("QUERY EXTENDED VERSION NUMBER"). See 9.18 for furt
infgrmation.

9.8 Command iterations

9.8

1 General

The requirements of IEC 62386-101:2022, 9.4 apply with the following additions.

9.8

.2 Command iteration of "UP" and "DOWN" commands

"UP" and "DOWN" instructions can be sent as a command iteration. Upon execution of the
first instruction of such an iteration, unless this is precluded by the values of "minLevel" or
"maxLevel", one step (final "targetLevel" = calculated "targetLevel" £ 1) shall be made.

NOTE 1 This ensures that there is an effect at the start of an iteration.
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After that first step, the 200 ms fade shall start using the applicable fade rate. Subsequent
steps shall be executed at intervals determined by the applicable fade rate, as long as the
iteration continues. Every "UP" or "DOWN?" instruction executed as a part of the iteration shall
cause the 200 ms fade time to be restarted and "rargetLevel” to be recalculated accordingly.
The transition of "actualLevel" shall occur according to 9.5.1 and Figure 4, with the first such
transition, excluding the initial step, occurring at a time of 1/(2 - "fadeRate") after execution of
the first "UP" and "DOWN" command.

NOTE 2 |If the fade rate changes during a command iteration, the new fade rate is not used during the execution
of this command iteration.

Figure 5 summarizes the required behaviour. The iterations start at Cmd 1, and end at Time
out

12 + "fude
Rate") 1/"fadeRate" 1/"fadeRate"
- > | P 4P
1 | | | V4 | S
I T T T A T x
Step Step Step Step i Step :
—r S
— | : ; 5
— : : :
| |_|| : : :
T T T T T T T T T Time T Time
Cmd1 2 3 4 5 6 7 8 Cmd9 out Cmdf out,

EC
Figure 5 — Timing and response when executing command iteration

9.8 3 DAPC SEQUENCE (deprecated)

"ENFABLE DAPC SEQUENCE"\starts a direct arc power control (DAPC) command iterafion
that allows dynamic control of:the light output.

time of 200 ms £ 20'ms while the command iteration is active independent of the actual fade
time or extended(fade time. After the last fade of the sequence has finished, the original
vallies shall be.used.

Uppn execution of "ENABLE DAPC SEQUENCE" the control gear shall temporarily use a f;de

NOTE As the.fade time and fade rate variables do not change, the fade time and fade rate can be set and/or
quefied as normal.

The¢ \DAPC sequence shall end if 200 ms elapse without the control gear accepting a
"DAPC (level)" command. The DAPC sequence shall be aborted on execution of an indirect
arc power control command. "ENABLE DAPC SEQUENCE" accepted during DAPC command
iteration, shall be discarded.

While the DAPC sequence is active, each execution of a "DAPC (level)" command shall start a
200 ms fade.

If the control gear and light source combination cannot realise a fade time of 200 ms as
required by the DAPC sequence, such control gear shall adjust the light output as quickly as
possible. However, the control gear shall respond as if the fade has finished within the
requested time.
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9.9 Modes of operation
9.9.1 General

Different operating modes can be selected by means of  command
"SET OPERATING MODE (DTR0)". The currently selected "operatingMode” can be queried by
means of "QUERY OPERATING MODE".

Operating modes 0x00 to Ox7F are defined in this document. At least operating mode 0x00

shall be available. Operating modes 0x80 to OxFF are manufacturer specific. The query
"QUERY MANUFACTURER SPECIFIC MODE" can he used to determine whether the cantrol

gear is in an IEC 62386 standard operating mode or in a manufacturer-specific mode.

9.912 Operating mode 0x00: standard mode

If g device is in standard mode ("operatingMode” = 0x00), its behaviour shall bg as is required
perl this document, until it is set in an operating mode different from 0x00.

9.913 Operating mode 0x01 to 0x7F: reserved

Opegrating modes 0x01 to Ox7F are reserved and shall not be used:

9.94 Operating mode 0x80 to O0xFF: manufacturer-specific modes

Mahufacturer-specific modes should only be used if the~features required by the applicatfjion
aregl not covered by the IEC 62386 series. If a control gear is in a manufacturer-spedific
opgrating mode, the behaviour of the control gear.may be manufacturer specific as well, With
the| following exceptions:

o |with regard to bus access, the control gear'shall adhere to IEC 62386-101:2022;

e [the control gear shall adhere to this document at least as far as the following commands
are concerned:

— "SET OPERATING MODE (DZR0)", "QUERY OPERATING MODE", and
"QUERY MANUFACTURER)SPECIFIC MODE".

— all special commands (see 11.7) except
WRITE MEMORY LOECATION (DTRI, DTRO, data),
WRITE MEMORY.LOCATION — NO REPLY (DTRI, DTRO, data) and PING.

Forl the above commiands, the requirements of 7.2 shall apply.

It is recommended that even in manufacturer-specific modes, the commands as specified in
all Implemented parts of the IEC 62386 series still be obeyed.

9.10 ~Memory banks

9.16t—Generat

Memory banks are freely accessible memory spaces containing information or configuration
settings of the control gear. Not all consecutive memory banks need to be implemented. Also
within a memory bank not all consecutive locations need to be implemented. All implemented
memory bank locations of all implemented memory banks are readable using memory access
commands. Part of the memory is read-only and either programmed by the manufacturer of
the control gear or updated by the control gear itself. For all other parts, write access using
memory access commands can be enabled by the manufacturer. Except for location 0x02, all
writable locations of a memory bank are lockable unless specified in the corresponding
memory bank table. Locations within the memory banks shall be implemented using the
memory types shown in Table 8.
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Table 8 — Memory types

Memory type

Accessibility
via the bus?

Volatility®

May be changed
autonomously by the
control gear during
run time

Description

ROM

RO

NV

No

For all fixed values that will not change during
run time of control gear.

NOTE ROM is read-only by its nature, but can
be changed during production programming.

RAM-RC

\L

Yeos

Eorvalues-that-wil-not-be-retained +hrnugh

interface.

power-cycle. Cannot be changed over the

RAM-RW

RW

Yes

For values that will not be retained through a
power-cycle. Can be changed oyeér|the interface

NVM-RO

RO

NV

Yes

interface.

For values that will be retained through a
power-cycle. Cannot be changeéed over the

NVM-RW

RW

NV

Yes

interface.

For values that will be, retained through a
power-cycle. Can-bé cthanged over the

o

a2 | RO: Read-only. RW: Read-write.

V: volatile (not retained through a power-cycle). NV: non-volatile (retained through a power-cycle).

Th¢ addressable memory space is limited to a maximum of 256 memory banks of maximum

251

bytes each (approximately 64 kBytes). As this/document specifies how to implement

memory bank 0 and 1 (if present), and reservessmemory banks 200 to 255, this leaves room

for[198 memory banks for manufacturer-specifie Jpurposes in the range of [2,199].

9.10.2 Memory map

If 4

Table 9+ Basic memory map of memory banks

manufacturer-specific memory bank in the range of [2,199] is implemented, allocation of
its content shall comply with the memory map provided in Table 9.

Address Description Default value Reset value® Memory type
(factory)
0x00 Address of last accessible memory Factory burn-in, No change ROM
location range
[0x03,0xFE]
0x01 Indicator byte? @ @ Any?
0x02 Memory bank lock byte. Lockable OxFF OxFF¢ RAM-RW
bytes in the memory bank shall be
read-only while the lock byte has a
value different from 0x55.
[0x03,0xFE] Memory bank content? a a Any?@
OxFF Reserved — not implemented Answer NO No change n.a.

¢ Also used as power on value unless explicitly stated otherwise.

2 The purpose, default values, power on values, reset values, and memory types of these bytes shall be defined
by the manufacturer.

b Reset value after "RESET MEMORY BANK".

The byte in location 0x00 of each bank contains the address of the last accessible memory

location of the bank. The value shall be in the range [0x03,0xFE].
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The byte in location 0x01 is manufacturer specific. If implemented, the usage of this byte
should be described by the manufacturer (as well as the entire content of the memory bank).

NOTE 1 It could be used for example to store a checksum in case of a memory bank with static content. Using a
checksum on a memory bank where the content is changed by the control gear is not useful.

The byte in location 0x02 shall be used to lock write access. Memory location 0x02 itself shall
never be locked for writing. While this memory location contains any value different from
0x55, all memory locations marked "(lockable)" of the corresponding memory bank shall be
read only. The control gear shall not change the value of the lock byte other than as a
consequence of power cycle or a "RESET MEMORY BANK (DTR0)" or other command
aff¢cting the lock byte.

Logation OxFF is a reserved location in every memory bank, and is not accessible. This
lochtion shall not be implemented as a normal memory bank location. When addressed, the
corntrol gear shall respond as if this location is not implemented, and it shall not increment
"DITRO".

NOTE 2 This location is reserved in order to stop the auto increment of "DTR0".

9.10.3 Selecting a memory bank location

In jorder to select a memory bank location, a combination-of“memory bank number and
location inside the memory bank is required.

The¢ memory bank shall be selected by setting the,memory bank number in "DTRI". The
location in the memory bank shall be selected by the™value in "DTR0".

9.10.4 Protectable memory locations

Memory bank locations marked as "protectable" can have read or write protection applieq or
renmpoved using a manufacturer-specific method.

Prgtectable locations with read_ ‘protection enabled shall reply MASK as a result| of
"READ MEMORY LOCATION (D¥RI, DTR0)". In this case, the implementation or provisior| of
the|related feature is optional,

NOTE 1 Read protection can be enabled by default. If read protection is enabled, this means that the reldted
feature is possibly not impleménted and there is no obligation for the manufacturer to provide a mechanism to
deaftivate read protection:

Prdtectable locations with write protection enabled cannot be overwritten.

NOTE 2 This means no reply to the WRITE MEMORY LOCATION command when attempting to write to a wfite-

protiected location.
9.1;.5 Memory bank reading

9.10.5.1 General

A selected memory bank location can be read by means of command
"READ MEMORY LOCATION (DTRI, DTR0)". The answer shall be the value of the byte at the
addressed memory bank location.

If the selected memory bank is not implemented, the command shall be discarded.

If the selected memory bank location is below location OxFF, "DTR0" shall be incremented by
one, even if the memory location is not implemented. Otherwise, "DTR0"” shall not change.
This mechanism allows for easy consecutive reading of memory bank locations.
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After reading a number of bytes from a memory bank, the application controller should check
the value of "DTR0" to verify it is at the expected or desired location. Any mismatch indicates
an error while reading.

9.10.5.2 Reading multi-byte values

To ensure consistent data when reading a multi-byte value from a memory bank, a
mechanism shall be implemented that latches all bytes of the multi-byte value when the first
byte of the multi-byte value is read, and holds them latched until the first byte of any multi-
byte or single byte value in any memory bank of the same logical unit is read.

Reqding from a multi-byte location shall reply with the stored value, and not values from the
write-buffer that is used to buffer values before the complete value is written to memory (see
9.10.6.3).

9.10.5.3 Unimplemented locations
If g memory bank exists, and the selected memory bank location is

¢ |not implemented and MASK is not shown in the allowed range of values, or

o |above the last accessible memory location,

thelanswer to "READ MEMORY LOCATION (DTRI, DTR0)" shalf be NO.

If al memory bank exists, and the selected memory bank lecation is

¢ [not implemented, and
e |the allowed range for the value stored in the“memory bank location includes MASK,
thelanswer to "READ MEMORY LOCATION@TRI, DTR0)" shall be MASK.

NOTE The use of MASK in the range of allowed values shown in a memory bank table, effectively allows|the
implementation of the location to be optional:

9.10.5.4 Temporarily unavailable locations

Fol memory locations which:include TMASK in the range of allowed values in a memory bank
table, the answer to "READ )MEMORY LOCATION (DTRI, DTR0)" shall be TMASK if the vallue
is femporarily unavailable. Except in fault conditions, the control gear shall provide a valid
valbie within 30 s.

EXAMPLE After afinexternal supply power cycle, memory bank values such as measurements can be temporarily
unajailable due to'the settling time of digital filters, and is indicated by the use of TMASK.

NOTE If TMASK is returned repeatedly over a period of time, application controllers can deduce that there fs a
faulf in the control gear.

9.10.6v5  Latching a complete memory bank for reading

Memory bank tables that show the lock byte value OxAA latches the complete bank, shall
operate as follows:

If the lock byte contains a value other than OxAA, writing the following values to the lock byte
shall cause the stated result:

o OxAA: All locations in the memory bank shall be latched and shall not change until the lock
byte is written, or a power cycle occurs.

e Other values: The memory bank latch shall not be affected.
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If the lock byte contains the value OxAA, writing the following values to the lock byte shall
cause the stated result:

OxAA: All locations in the memory bank shall be re-latched (updated) and shall not change

again until the lock byte is written, or a power cycle occurs.

Other values: The memory bank latch shall be removed. Memory reads shall result in
latest values being returned.

the

An attempt to write to any location other than the lock byte of a latched memory bank shall

res

ult in the same behaviour as if the memory location were not implemented.

Lall:hing of a full memory bank shall not affect reading or writing of other memory banks.

EXA

app
merf
will
writ

9.1
9.1

MPLE The following example demonstrates two application controllers accessing a latched mémory ban
ication controller A latches a full memory bank 202, then application controller B needs_to) beé aware
hory bank 202 is latched. When application controller B reads from memory bank 202, application controll
get the latched data. Application controller B can determine this by either monitoring the.bus”activity relate
ng the lock byte, or by reading the lock byte before reading other locations.

0.6 Memory bank writing
0.6.1 General

Wr{te commands are special commands and therefore not addressable. In order to select

cor
Up

”W}/

On
the
loc

NO]

AG
foll

rect control gear the addressable command "ENABLE\WRITE MEMORY" shall be us
bn execution of "ENABLE WRITE MEMORY", the_ addressed control gear shall
iteEnableState” to ENABLED.

y while "writeEnableState” is ENABLED, and.the addressed memory bank is implement]

htion:

a memory location with an answer(equal to the value data.

[E 1 The value that can be read from_the memory bank location is not necessarily data.

"WRITE MEMORY LOCATION — NO REPLY (DTRI, DTRO, data)": Writing a mem
location shall not cause"the control gear to reply.

ontrol gear shall set\'writeEnableState” to DISABLED if any command other than one of
bwing commands is*accepted:

"WRITE MEMORY LOCATION (DTRI, DTRO, data)", "WRITE MEMORY LOCATION
NO REPKY-(DTRI, DTRO, data)";

"DTRONdata)", "DTR1 (data)", "DTR2 (data)";
"QUERY CONTENT DTRO", "QUERY CONTENT DTR1", "QUERY CONTENT DTR2".

k: If
that
er B
d to

the
led.
set

ed,

control gear shall execute the following commands to write to a selected memory bank

"WRITE MEMORY LOCATION (DTR{) DTRO, data)": The control gear shall confirm wrifing

ory

the

NOT
set

9.1

[E 2 This means that commands other than those shown above, which are accepted and then discarded,
"writeEnableState" to DISABLED.

0.6.2 Write failure

If the selected memory bank location is

not implemented, or

above the last accessible memory location, or
locked (see 9.10.2), or

not writeable, or

is a protectable location that is currently write protected (see 9.10.4), or

still
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there is an attempt to write a value outside of the permitted range,

the answer to "WRITE MEMORY LOCATION (DTRI, DTRO0, data)" shall be NO and no memory
location shall be written to. If this applies when writing to a multi-byte location, the reply of NO
shall occur after attempting to write to the least significant byte (LSB).

If the selected memory bank location is below location OxFF, "DTR0" shall be incremented by
one. Otherwise, "DTR0" shall not change. This mechanism allows for easy consecutive writing
to memory bank locations.

9.10.6.3 Writing multi-byte values
To|ensure consistent data when writing a multi-byte value into a memory bank, a RAM-buffer
shgll be used such that the buffer stores the temporary bytes being written until.the’ LSH of
thel multi-byte value is written, at which point the complete value is written te)the mempry
bank locations.
NOTE 1 The contents of buffers used to store temporary bytes for multi-byte writing)can be lost when a write
opefation is started to any other multi-byte value in the same memory bank, or during.a power-cycle, or as a rgsult
of gxecution of RESET MEMORY BANK. This means that it is sufficient to include~ohly one such RAM buffef for
writlng, per memory bank.
After writing a number of bytes to a memory bank, the application’ controller should check the
vallie of "DTR0" to verify it is at the expected or desired logation. Any mismatch indicates|an
errpr while writing.
NOTE 2 "DTR0" is also incremented if a non-implemented memory bank location is addressed before OxFf is
rea¢hed.
9.10.7 Memory bank 0
Memory bank O contains information abolt the control gear. Memory bank 0 shall |be
imglemented in all control gear.
Memory bank 0 shall be implemented using the memory map shown in Table 10, with at lefast
thelmemory locations up to address 0x7F implemented, excluding reserved locations.
Table 10 — Memory map of memory bank 0
Address Description Default value Memofy
(factory) type|
0x00 Address-of last accessible memory location |factory burn-in ROM
ox0o11 Reserved — not implemented answer NO n.a.
0x0)2 Number of last accessible memory bank factory burn-in, ROM
range [0,0xFF]
0x0_3 GTIN byte 0 (MSB)? factory burn-in ROM
Ox0od GTIN hyfp 1 fnrtnry burn-in ROM
0x05 GTIN byte 2 factory burn-in ROM
0x06 GTIN byte 3 factory burn-in ROM
0x07 GTIN byte 4 factory burn-in ROM
0x08 GTIN byte 5 (LSB) factory burn-in ROM
0x09 Firmware version (major) factory burn-in ROM
0x0A Firmware version (minor) factory burn-in ROM
0x0B Identification number byte 0 (MSB) factory burn-in ROM
0x0C Identification number byte 1 factory burn-in ROM
0x0D Identification number byte 2 factory burn-in ROM
0x0E Identification number byte 3 factory burn-in ROM
0xOF Identification number byte 4 factory burn-in ROM
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Address Description Default value Memory
(factory) type

0x10 Identification number byte 5 factory burn-in ROM

0x11 Identification number byte 6 factory burn-in ROM

0x12 Identification number byte 7 (LSB) factory burn-in ROM

0x13 Hardware version (major) factory burn-in ROM

0x14 Hardware version (minor) factory burn-in ROM

0x15 101 version number® factory burn-in, ROM

according to implemented version number

0x 16 t02versiom nmumpber of attinmtegratedcomntrot{factory burm=im, ROM
gear® according to implemented version number

0x17 103 version number of all integrated control |factory burn-in, ROM
devices? according to implemented version number

0x1 Number of logical control device units in the |factory burn-in, ROM
bus unit range [0,64]

0x1|9 Number of logical control gear units in the |factory burn-in, ROM
bus unit range [1,64]

0x1 Index number of this logical control gear factory burn-in, ROM
unit range [0,(location 0x19)=.1]

ox1[Bf Current bus unit configuration’ factory burn-in® ROM

[0x]1C,0x7F] |[Reserved — not implemented answer NO n.a.

[0x$0,0xFE] |Additional control gear information® e ROM

OxHF Reserved — not implemented answer NQ n.a.

Key

GTIN global trade item number
LSB least significant byte
MSB most significant byte

2 it is recommended that the product GTIN is*not re-used within the expected lifetime of the product after
installation.

b |Format of the version number is defined {n}EC 62386-101:2022, 4.2.
¢ |Format of the version number is defined in 4.2.

4 JFormat of the version number is-defined in IEC 62386-103:2022, 4.2. If not implemented, this is indicated by
OxFF.

¢ |Purpose and (default) value of these bytes shall be defined by the manufacturer.

See 9.20. If this locationis not implemented, the answer shall be NO.

9 [The current bus upnit,configuration can be changed by a manufacturer-specific method.

If there is\more than one logical unit built into one bus unit, all logical units shall have the
same values in memory bank locations 0x03 up to and including 0x19. All control gear log|cal
unitsshall have the same values in location 0x1B.

A bus unit can contain both control gear and control devices. They share various numbers
(e.g. GTIN, unique identification number). To avoid problems when reading, and getting
different answers depending on the addressing scheme used, the memory bank layout is the
same for control gear and for control devices up to and including location 0x19. The data shall
be the same as well. The application controller can use either the commands specified in this
document or in I|EC 62386-103:2022 to identify the basic data, provided both are
implemented.
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The bytes in locations 0x03 to 0x08 ("GTIN 0" to "GTIN 5") shall contain the global trade item
number (GTIN) in binary (see [1]1). The bytes shall be stored most significant first and filled
with leading zeroes.

The bytes in locations 0x09 and 0x0A ("firmware version") shall contain the firmware version
of the bus unit.

The bytes in locations 0x0B to 0x12 ("identification number byte 0" to "identification number
byte 7") shall contain 64 bits of an identification number of the bus unit. It is recommended
that this identification number is the serial number. The identification number shall be stored
with the least significant byte in "identification number byte 7" and unused bits shall be filled
with 0.

Thé combination of the identification number and the GTIN number shall be unique!

The byte in location 0x13 and 0x14 ("hardware version") shall contain the hardware version of
the[bus unit.

The byte in location 0x15 shall contain the implemented IEC 62386-10)1" version number of the
bug unit.

The byte in location 0x16 shall contain the implemented IEG 62386-102 version number of the
bug unit.

The byte in location 0x17 shall contain the implemented IEC 62386-103 version number of the
bug unit. If no control device is implemented, the version number shall be OxFF.

The¢ byte in location 0x18 shall contain the number of logical control device units integrafted
intg the bus unit. The number of logical units~shall be in the range of 0 to 64.

The byte in location 0x19 shall contaifi’the number of logical control gear units integrated into
thelbus unit. The number of logical_units shall be in the range of 1 to 64.

The byte in location O0x1A shall‘represent the unique index number of the logical control gear
unif that implements that memory bank. The valid range of this index number is 0 to the total
number of logical control*gear units in the bus unit minus one.

EXAMPLE A product~can contain three control gear logical units with three different short addresses. Each of
thegqe logical units has-the same GTIN and identification number, each reports the number of logical control gear
unitp with the value\8 and the index of the three control gear logical units is reported as 0, 1 or 2 respectively.
Redding location~-0x1A using broadcast yields a backward frame according to IEC 62386-101:2022, 96.2
(corrupted backward frame).

The¢ byte)in location 0x1B, if present, shall contain the current bus unit configuration, which
shgll\indicate the currently selected implementation of device types and logical units. $ee
9.20"

9.10.8 Memory bank 1 (optional)

Memory bank 1 is reserved for use by an original equipment manufacturer (OEM), (e.g. a
luminaire manufacturer) to store additional information, which has no impact on the
functionality of the control gear. Implementation of memory bank 1 is optional.

If implemented, memory bank 1 shall at least implement the memory locations up to and
including address 0x10. The fixed usage for location 0x00 to 0x02 and the recommended
memory map usage for locations 0x03 to 0x10 is shown in Table 11.

T Numbers in square brackets refer to the Bibliography.
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Table 11 — Memory map of memory bank 1

Address Description Default Reset Memory
value value® type
(factory)
0x00 Address of last accessible memory location factory burn- | no change ROM
in, range
[0x10,0xFE]
0x01 Indicator byte? @ @ any?
0x02 Memory bank 1 lock byte. Lockable bytes in the memory OxFF OxFF¢ RAM-RW
benrk-shat-be—read-onty-whte-thetoekbytehaseavatue
different from 0x55.

0xQ3 OEM GTIN byte 0 (MSB) OxFF no change NV-M=RW
(leckable)

0xQ4 OEM GTIN byte 1 OxFF no change NVM-RW
(lockable)

0xQ5 OEM GTIN byte 2 0Xff no change NVM-RW
(lockable)

0xQ6 OEM GTIN byte 3 OxFF no change NVM-RW
(lockable)

0xqQ7 OEM GTIN byte 4 OxFF no change NVM-RW
(lockable)

0xQ8 OEM GTIN byte 5 (LSB) 0xFF no change NVM-RW
(lockable)

0xQ9 OEM identification number byte 0 (MSB) OxFF no change NVM-RW
(lockable)

0xqQA OEM identification number byte 1 OxFF no change NVM-RW
(lockable)

0x(B OEM identification number byte 2 OxFF no change NVM-RW
(lockable)

0xQC OEM identification number byte 3 OxFF no change NVM-RW
(lockable)

0x(dD OEM identification number byte 4 OxFF no change NVM-RW
(lockable)

0xQE OEM identification number byte 5 OxFF no change NVM-RW
(lockable)

0xqQF OEM identification number byte 6 OxFF no change NVM-RW
(lockable)

0x10 OEM identification number byte 7 (LSB) OxFF no change NVM-RW
(lockable)

[oxp1, Use'ofthese locations is specified in other parts of the d d d

OxKE] |IEC/62386-2xx series.

OxKF Reserved — not implemented answer NO |no change n.a.

Ke

GTIN global trade item number

LSB least significant byte

MSB  most significant byte

OEM  original equipment manufacturer

2 The purpose, default value, power on value, reset value and memory type of these bytes shall be defined by
the manufacturer.

b Reset value after "RESET MEMORY BANK".

¢ Also used as power on value.

d  See other parts of the IEC 62386-2xx series.
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The bytes in locations 0x03 to 0x08 ("OEM GTIN 0" to "OEM GTIN 5") should be used to
identify the product containing the control gear. If the bytes are used for the GTIN, the bytes
shall be stored most significant bit first and filled with leading zeroes. These bytes should be
programmed by the OEM.

The bytes in locations 0x09 to 0x10 ("OEM identification number byte 0" to "OEM
identification number byte 7") should contain 64 bits of an identification number of the OEM
product. If the bytes are used for the identification number, it shall be stored with the least
significant byte in "ldentification number byte 7" and unused bits shall be filled with 0. These
bytes should be programmed by the OEM.

TheL combination of OEM GTIN and OEM identification number should be unique.

9.10.9 Manufacturer-specific memory banks

The manufacturer may use additional memory banks in the range of 2 @p~199 to stpre
additional information. The memory map of additional banks shall comply with-Table 9.

9.10.10 Reserved memory banks

Memory banks 200 to 255 are reserved for future use, or are described in the IEC 62386-Pxx
serjes. Implementation or use other than described in the TEC 62386-2xx series is |not
penmitted.

9.11 Reset
9.11.1 Reset operation

A ¢ontrol gear shall implement a reset opefation to set all variables to their reset vallies
(see Table 16).

NOTE For some variables this operation could-have no effect at all.

The reset operation shall take at-.most 300 ms to complete. While the reset operation ig in
progress, the control gear canvrespond to commands or not. However, until the reset
opgration is complete, none .of the affected variables needs to have a defined value.

An|application controller can trigger the reset operation using the "RESET" instruction and
shquld wait at least 350:ms to ensure all control gear have finished the reset operation.

9.11.2 Reset memory bank operation

A gontrol gear shall implement a reset operation to set the content of all unlocked memjory
banks tostheir reset values (see 9.10), followed by locking the memory banks.

NOTE\ For some memory bank locations this operation could have no effect at all.

The reset memory bank operation shall take at most 10 s to complete. While this reset
operation is in progress, the control gear can respond to commands or not. However, until this
reset memory bank operation is complete, none of the affected memory bank locations have a
defined value.

An application controller can trigger the reset operation for a specific memory bank, or for all
implemented memory banks, using the "RESET MEMORY BANK (DTR0)" instruction and it
should then wait for at least 10,1 s to ensure all control gear have enough time to finish the
reset memory bank operation.


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

—-40 - IEC 62386-102:2022 © IEC 2022

9.12 System failure

If the control gear detects a system failure (see IEC 62386-101:2022, 4.11) and
"systemFailureLevel” is not MASK, "targetLevel” shall be calculated on the basis of
"systemFailureLevel”. The transition from "actualLevel” to "targetLevel” shall take place
immediately and the light output shall be adjusted as quickly as possible.

If "systemFailureLevel” is MASK, the control gear shall not react to a system failure.

On restoration of the bus idle voltage the control gear shall not react.

"syftemFailureLevel” can be set and queried with "SET SYSTEM FAILURE LEVEL (DTR®)" :Lnd
"QUERY SYSTEM FAILURE LEVEL" respectively.

Whlen the bus power is restored after a system failure, bus-powered control gear’shall follow
the] power-on procedure defined in 9.13 below. Consequently; \/the varialble
"syktemFailureLevel” is not used. Nevertheless, all control gear, including bus-powered control
gear, shall maintain "systemFailureLevel” and conform to the requirements of the specificatipns
of all the commands relating to it.

NOTE Implementing "systemFailureLevel”, although this variable is normally, ‘not applicable for bus-powgred
dev|ces, is done to avoid separate test conditions of control gear.

9.13 Power on

After an external power cycle (see IEC 62386-101:2022, 4.11.1), the device shall retain|its

mogpt recent configuration, with the following exceptiens:

e [the memory bank write enable state shall be disabled for all memory banks and the lpck
byte shall be set to OxFF;

e |all running timers shall be stopped and.cancelled (reset);
o |"powerCycleSeen"” shall be set to TRUE;

o |"actualLevel” shall be set to 0x00 keeping the lamp off;

o |"lampOn" shall be set to FALSE;

o |"limitError” shall be set to FALSE;

o |"targetLevel” shall be set to 0x00;

o |the control gear_may start preheating the lamp but the lamp shall not ignite. While
preheating, “actualLevel" shall be kept at 0x00 contrary to normal startup activity;

o Rhll variables>mentioned in Table 16 shall be set to the value indicated in the power|on
value column. The variables that are marked with "no change" in the power on vallue
columfi—shall not be considered. The variables defined in implemented parts of the
EC 62386-2xx series shall be included.

Bus-powered devices shall activate the power on level immediately. For externally-powered
devices the following holds:

If a level control command other than "GO TO SCENE (sceneNumber)" where the value of the
scene equals MASK and other than DAPC(MASK) is accepted, it shall be executed.

If "GO TO SCENE (sceneNumber)" where the value of the scene equals MASK is accepted, the
control gear shall discard the command and continue as if no level control command has been
accepted.

If DAPC(MASK) is executed, the control gear shall stop any startup activity.

NOTE 1 Since "actualLevel” = 0, this effectively keeps the lamp off.
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The control gear shall activate the power on level according to Table 12 by calculating the
"targetLevel” on the basis of "powerOnLevel”. If "powerOnLevel” equals MASK, "targetLevel”
shall be set to "lastLightLevel”. "actualLevel” shall be set to "targetLevel” immediately and the
light output shall be adjusted as quickly as possible. Power on level activation shall not affect
"limitError", effectively leaving it as FALSE.

If a level control command is accepted before the power on level is activated, this command
shall be executed immediately and the control gear shall not activate the power on level.

Table 12 — Power on timing

Power on system Minimum time Maximum time
response
Lamp off ends and power 540 ms 660 ms
on level is activated

NOTE 2 Thus, there is an interval during which a control device can send a level contfel*command which will be
obeyed immediately, so DAPC(0x00) or DAPC(MASK) can be used to prevent (from going automatically to
"powerOnLevel".

It i$ possible that a system failure is detected before the power(on/level has been reached. If
"syytemFailureLevel" is not MASK, the "targetLevel” is (ecalculated on the basis| of
"systemFailureLevel” and the power on level shall not be activated.

"powerOnLevel” can be set and queried with ¢SET POWER ON LEVEL (DTR0)" and
"QUERY POWER ON LEVEL" respectively.

After receiving the first 16-bit forward frame on’the interface after power on, the control gear
shgll only respond to frames described in IEC,62386-101:2022.

9.14 Assigning short addresses
9.14.1 General

"shprtAddress” shall be derived from data or "DTR0" depending on the command used. It shall
be set on execution of "PROGRAM SHORT ADDRESS (data)" or
"SHET SHORT ADDRESS.(DTR0)" as follows:

o |if data or "DTR0O''=)MASK: MASK (effectively deleting the short address);
o |if data or "DTFRO" = 1xxxxxxxb or xxxxxxx0b: no change;
e [in all othereases (0AAAAAA1Db): 00AAAAAAD.

9.14.2 ~Random address allocation

A dontrol gear shall implement an initialisation state, only in which, in addition to the other
operations identified in this document, a set of commands are enabled that allow an
application controller to detect and uniquely identify control gear available on the bus and
assign short addresses to these devices.

The initialisation state is a temporary state which is entered with the command
"INITIALISE (device)". It shall end automatically 15 min+ 1,5 min after the last
"INITIALISE (device)' command was executed. Additionally, a power cycle or the command
"TERMINATE" shall cause the control gear to leave the initialisation state immediately.

The control gear shall have three possible values for "initialisationState":

e DISABLED, not in initialisation state;
e ENABLED, in initialisation state;
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WITHDRAWN, in initialisation state, yet identified and withdrawn.

The following (special) commands are initialisation commands:

NOT

9.1
9.1
Du

"RANDOMISE", "COMPARE" and "WITHDRAW",
"SEARCHADDRH (data)", "SEARCHADDRM (data)" and "SEARCHADDRL (data)";

"PROGRAM SHORT ADDRESS (data)", "VERIFY SHORT ADDRESS (data)" and

"QUERY SHORT ADDRESS";
"IDENTIFY DEVICE".

E "IDENTIFY DEVICE" is by itself not an initialisation command, but typically used during initialisation.
4.3 Identification of a device
4.3.1 General

ing identification no variables shall be affected unless explicitly statedjotherwise. Wh

ere

appropriate, variables can be temporarily ignored, so that after the identification has ended,
there are no side effects.

When identification is active, the light output can be at any level between off and 100

mipLevel" and "maxLevel" as well as "actualLevel" being in effeet temporarily ignored.

%;

Identification shall be stopped upon execution %of* any instruction other than

INI

NOT

Aft

[MALISE (device), RECALL MIN LEVEL, RECALL MAX-LEVEL or IDENTIFY DEVICE.

'[E  Query commands are not instructions.

reflect "actualLevel" and the command shall-be executed (if applicable).

9.1

4.3.2 Method one: single instruction

Identification can be started by sénding the instruction "IDENTIFY DEVICE". This shall s

or
ide

NO]

Wh

estart a 10 s £ 1 s timer. While the timer is running, a procedure enabling an observe
ntify the selected control.gear shall run. If the timer expires, identification shall stop.

[E The actual procedure, is'manufacturer specific.

procedure:

on RECALL MIN LEVEL: set "actualLevel" and "targetLevel" t0 "minLevel";
on RECALL MAX LEVEL: set "actualLevel" and "targetLevel" to "maxLevel".

When.identification is stopped by an application controller, the corresponding timer shall
cancelled immediately.

pr identification has stopped, the light output shall be adjusted as quickly as possiblg to

art
to

ile identification~is active, the control gear shall, without interrupting the identificafion

be

For examples of how to use the commands, see Annex A.

9.1

4.3.3 Method two: using "RECALL MAX LEVEL" and/or "RECALL MIN LEVEL"
(deprecated)

While "initialisationState" is not DISABLED, the control gear shall:

on RECALL MIN LEVEL: set "actualLevel" and "targetLevel" t0 "minLevel", and then adjust
the light output as quickly as possible to its PHM level. If, however, the PHM is not visibly

significantly different from 100 %, then the lamp shall be temporarily switched off instea

d;
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on RECALL MAX LEVEL: set "actualLevel" and "targetLevel" to "maxLevel", and then adj
the light output as quickly as possible to 100 %.

ust

Alternatively, the control gear shall execute "IDENTIFY DEVICE", starting or re-triggering the
identification procedure.

NOTE

executed in an alternating sequence.

Identification shall be stopped immediately when one of the following conditions hold:

Forll examples of how to use the commands, see Annex A.

9.14.4 Direct address allocation

"SHET SHORT ADDRESS (DTR0)" can be used to directly programhajshort address to

ad

9.15 Failure state behaviour

If the control gear is in a failure state, in which operation of the lamp(s) is not possible

int
fol

Th
co
rel

EXA

If
be

9.16 Status information

9.16.1 General

It is acceptable for the process of identifying individual control gear to depend upon both commands being

the "initialisationState” changes to DISABLED;

upon execution of any instruction other than INITIALISE (device), RECALL MINsLEV
RECALL MAX LEVEL or IDENTIFY DEVICE.

dressed gear.

¢nded (lamp failure and/or control gear failure) it,shall react to level commands in
Ipwing way.

ntrol the lamp insofar as that is practicable. As a consequence of the fault, the nor
ationship between "actualLevel” and light'eutput could temporarily change.

een "actualLevel” and lightoutput.

¢ control gear shall calculate "targetLevel” in. @ccordance with the commands executed, Tnnd

ﬂ:/e failure state is resolved,. the control gear shall re-establish the normal relationship

the

as
the

al

MPLE A control gear can, on detecting andexcessively high temperature, protect itself from the risk of thefmal
danjage by limiting the light output.

Ea¢h controls/gear shall expose its status as a combination of device properties as given in
Table 13.
Table 13 — Control gear status
Bit Description Value See
0 "controlGearFailure" is TRUE? """ ="YES" 9.16.2
1 "lampFailure” is TRUE? "{" = "YES" 9.16.3
2 "lampOn" is TRUE? "{" = "YES" 9.16.4
3 "limitError” is TRUE? "{" = "YES" 9.16.5
4 "fadeRunning" is TRUE? "{" = "YES" 9.16.6
5 "resetState"” is TRUE? "{" = "YES" 9.16.7
6 "shortAddress” is MASK? "{" = "YES" 9.16.8
7 "powerCycleSeen" is TRUE? "{" ="YES" 9.16.9
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The device status can be queried using "QUERY STATUS". The bits shall reflect the actual
situation without delay unless explicitly stated otherwise.

9.16.2 Bit 0: Control gear failure

A control gear failure according to this document is a situation in which the control gear
cannot operate as intended.

EXAMPLE Mains under voltage, over temperature, unexpected watchdog timers firing.

If a

If

”

A control gear failure shall be detected and indicated latest after 30 s.

9.1

as

6.3 Bit 1: lamp failure

A lamp failure according to this document is a situation in which the-Jamp cannot be operared
intended due to, for example, incorrect lamp connection or-lamp defects. The minim

the failure is no longer detected, and normal operation has been resumged,
coptrolGearFailure” shall be set to FALSE.

um

detection method for lamp failure is the lamp disconnection, unless explicitly stated otherwlise
depending on the light source type (see 11.5.19).

If 4
not

lon
sta

At
wit

NOT

If "

lan
chd

FA

ger than 30 s, for example for HID lamps,N'lampFailure” shall be set at the end of
rtup phase to the correct value.

n still some light output.

jampFailure" is TRUE, the>control gear shall periodically check to determine whether

| SE.

lamp failure is detected, "lampFailure” shall be set to-TRUE, otherwise "lampFailure" s
be changed from FALSE to TRUE. Lamp failure“shall be detected and indicated lafest
aftgr 30 s when the control gear is not in standby.(see 9.2). In case the startup phase ta

E If the connected lamp is unsuitable’for the control gear, there is a possibility that lamp failure is detectef.

p situation has improved. This check shall be executed at least whenever "targetLe
nges from 0x00 to a.greater value. After a successful startup, "lampFailure” shall be sef to

nall

es
the

btal lamp failure is a lamp failure with\no light output. A partial lamp failure is a lamp failure
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Bus interface -

Command to

Validation < 0,3 s

I
turn on the lamp : Lighton
]
Light output : Light off
I
I
|
Ve | TRUE
lampOn ! FALSE
I I
______ 4———-—————4——— TRUE
T
Case A —  jampFailure : | FALSE
: TRUE
fadeRunning 4'_' Startup including }— FALSE
| validation |
]
I r"
Ve | TRUE
I
lampOn t | EALSE
| |
! : TRUE
I
Case B —  jampFailure 1 : FALSE
I
I : TRUE
! |
fadeRunning : : FALSE
! )
I
I
I

Startup
———
I

(Standby J [ Startup )

— ——- Lamp failure‘present when entering standby
—— Normal-operation
Failure

IEC

Figure 6 — Correlation between "lampFailure", "lampOn" and "fadeRunning" bits

The startup phase shall include the validation that the lamp is stable and emitting light befpre
continuing with normal\eperation or failure. This behaviour is illustrated in Figure 6, Cas¢ A
and applies to the following situations:

o |"lampFailure'\is TRUE before entering standby, or

o |the lamp validation takes longer than 0,3 s.

The startup phase may exclude the validation of the lamp in the following situation, illustrafted
in $igure 6, Case B:

e "lampFailure" is FALSE before entering standby and,

e the lamp validation takes less than 0,3 s.

In this situation the validation should be part of the normal operation and shall be executed
immediately after startup. This implies that "lampOn" can be incorrect for a maximum of 0,3 s
until the validation is finished.

NOTE Figure 6 also illustrates the effect of "lampFailure" on "lampOn" and "fadeRunning" bits for the scenarios
described above.

For the light source type "unknown light source type", there shall be support for this bit. If
there is no support for the lamp failure bit, this shall be made explicit in the corresponding
part of the IEC 62386-2xx series.
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For the light source type "no light source", support for this bit is optional. Testing is excluded
for this light source type. If there is support for the lamp failure bit, this shall be made explicit
in the corresponding part of the IEC 62386-2xx series.

9.16.4 Bit 2: lamp on

"lampOn" shall be set to FALSE when the lamp is off, during startup, and in case of total lamp
failure. In all other cases it shall be set to TRUE.

9.16.5 Bit 3: limit error

Exgept for activation of “powerOnLevel” (see 9.13), if the last requested target level has bien
mofified in accordance with "minLevel” or "maxLevel” limitations, or "targetLevel” has been
mofified due to a change of "minLevel” or "maxLevel”, "limitError" shall be set to TRUE.

If fhe last target level requested by "DAPC (level)" equals "MASK", "limitError" shall jhot
chgnge.

In all other cases "limitError" shall be set to FALSE.

9.16.6 Bit 4: fade running

"fadleRunning"” shall be set to FALSE except for the time during, which the fade timer is running.
"fadleRunning"” shall be set to TRUE from the beginning ofithe fade (after startup) until the ¢nd
of the fade time, regardless of whether "targetLevel” and YactualLevel” reach the same level

9.16.7 Bit 5: reset state
"refjetState” shall be set to TRUE if all the NVM variables mentioned in Table 16, except
"la§tLightLevel", are at their reset value. The“NVM variables that are marked with 'no change'

in the reset value column shall not be,censidered. NVM variables defined in implemented
parts of the IEC 62386-2xx series shallbe included.

In all other cases the bit shall bexset to FALSE.

9.16.8 Bit 6: missing short address

This bit indicates whether a short address has been assigned to the gear, by checkling
"shprtAddress". The bit'shall be TRUE if "shortAddress” = MASK.

In all other cases'the bit shall be set to FALSE.

9.16.9 Bit7: power cycle seen

"powerCycleSeen” shall be set to TRUE after an external power cycle (see IEC 623B6-
10172022411 has occurred.

"powerCycleSeen"” shall be set to FALSE once one of the following commands has been
executed:

"RESET", "DAPC (level)", "OFF", "UP", "DOWN", "STEP UP", "STEP DOWN",
"RECALL MAX LEVEL", "RECALL MIN LEVEL", "GO TO LAST ACTIVE LEVEL",
"STEP DOWN AND OFF", "ON AND STEP UP", "CONTINUOUS UP", "CONTINUOUS
DOWN", "GO TO SCENE (sceneNumber)".

9.17 Non-volatile memory

After any change to an NVM variable, the new value shall be restored after a power cycle,
provided a period of at least 30 s followed the NVM variable change, before the power cycle.


https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 © |IEC 2022 - 47 -

In case the above condition is not met, it is possible that the changed NVM variable will not
be restored with the new value.

NOTE The method used to ensure NVM variables are saved is manufacturer specific. One possible method is to
save some NVM variables within 30 s of them being changed, with others being saved at the time the external
power failure occurs. The method chosen is likely to influence the lifetime of the non-volatile memory.

9.18 Device types and features

Commands with their opcode in the range 0xEO to OxFF are reserved for special device types
or features. Each device type or feature re-defines these commands, except for the command

witfropcode OxFF ("QUERY EXTENDED VERSTONNUMBER"):

The¢ device type or feature specific command set can be selected by the iAstruction
"ENIABLE DEVICE TYPE (data)".

This instruction shall select the device type or feature for which only the. next applicafion
extended command (refer to 11.6) is valid. Executing this instruction shallccancel any previopus
selgction of a device type.

The enabling of the device type or feature shall be cancelled gpon execution of the nlext
command, and that command shall be executed according to itsyspecification, regardlesqy of
whether it is an application extended command or not.

A ¢ontrol gear shall not react to commands which belong to the application extended
commands if data equals MASK, 254 or represents a<device type or feature not supported| by
thig control gear.

The¢ device types and features shall be coded as specified in the relevant parts of the
IECG 62386-2xx series.

An|application controller can check which device types and features are supported by the
control gear. "QUERY DEVICE TYPE" reports the supported device types and features| If
mofe than one device type or feature is supported, "QUERY DEVICE TYPE" reports MASK] In
that case, the application controller can check all supported device types and features|by
repeating "QUERY NEXT DEVICE TYPE" until 254 is received as an answer. Issuing
"QUERY DEVICE TYPE" automatically ensures that the first supported device type or feature
will be reported by "QUERY NEXT DEVICE TYPE".

To|check the version number of the supported device types and features, the applicafion
corjtroller can send "ENABLE DEVICE TYPE (data) followed by
"QUERY EXTENDED VERSION NUMBER". This will report the version number of that spedific
device type or feature implementation.

Application controllers should be able to identify individual control gear and store fhe

relationship between the control gear's individual address_and its device types and featunes,

in persistent memory.

9.19 Using scenes

A control gear shall support the use of 16 scenes. The following commands shall be
supported:

"GO TO SCENE (sceneNumber)", "REMOVE FROM SCENE (sceneX)",
"QUERY SCENE LEVEL (sceneX)" and "SET SCENE (DTRO0, sceneX)".

These commands actually comprise 16 commands each, one for each scene. This is
accomplished by selecting a block of 16 consecutive opcodes. The number of the scene to be
used can thus easily be calculated.
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Upon execution of one of the scene commands, sceneNumber shall be derived from the
opcode: sceneNumber = opcode — opcodeBase. This identifies the scene to be used. The
opcodeBase can be found in Table 14.

Table 14 — Scenes

Command opcodeBase Opcode range
GO TO SCENE (sceneNumber) 0x10 [0x10,0x1F]
REMOVE FROM SCENE (sceneX) 0x50 [0x50,0x5F]
QUERY SCENE CEVEL (sceneX) UXBU [OXBU,UXBF]
SET SCENE (DTRO, sceneX) 0x40 [0x40,0x4F}

The "sceneX"” variable also stands for 16 individual variables, where X equals(sceneNumber in
the|lrange of [0,15].

OnJaccepting command "GO TO SCENE (sceneNumber)" the reaction pof the control gear shall
depend upon the current value of "sceneX", where X is derived from>sceneNumber. If "sceneX"
eqyals MASK, "targetLevel" shall not be affected. Otherwise, the, control gear shall behave
exqctly as if "DAPC (level)" had been accepted with level equal ta}'sceneX".

NOTE Using "DAPC (level)" implies the transition is made using the set\fade time.
9.20 Current bus unit configuration

If gresent, the value of current bus unit configuration from memory bank 0 shall indicate the
currently active implementation of:

e |the number of logical units,
e |the device types implemented for each logical unit, and

e |particular types, defined for a particular device type.

Forl the given value of current bus unit configuration, the implementation shall be as shown in
Table 15.
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Table 15 — Current bus unit configuration

Current bus unit

Number of logical

Minimum device

Description

configuration units? types present®

0 1 1 of [6] 1 logical unit of LED (device type 6)

1 2 2 of [6] 2 logical units of LED (device type 6)

2 3 3 of [6] 3 logical units of LED (device type 6)

3 4 4 of [6] 4 logical units of LED (device type 6)

4 1 1 of [8(Tc)] 1 logical unit of colour type Tc (device type 8)

5 2 2 of [8(Tc)] 2 logical units of colour type Tc (device type B)

6 1 1 of [B(RGBWAF)] 1 logical unit of colour type RGBWAE-(device
type 8)

7 1 1 of 1 logical unit with colour types.Tc, RGBWAF

[8(Tc+RGBWAF+xy)] | and xy (device type 8)

8 2 1 of [6], 1 of [8(Tc)] | 1 logical unit of LED (device,type 6) and 1
logical unit of colour type Tc (device type 8)

9 1 1 of [1(type A)] 1 logical unit of selfrcontained emergency type
A (maintained dimming controllable, device type
1)

10 1 1 of [1(type B)] 1 logical unit-of self-contained emergency type
B (maintained on/off controllable, device typg 1)

11 1 1 of [1(type C)] 1 logical unit of self-contained emergency type
C (maintained non-controllable, device type 1)

12 1 1 of [1(type D)] 1 logical unit of self-contained emergency type
D (non-maintained non-controllable, device type
1)

13-191 Reserved
192-255 Manufacturer-specific

o

a8 | Total number of logical units in the bus unity-of the device type given in brackets.

At least the listed device types shall be\implemented in the given configuration.

A manufacturer-specific method

is permitted for the selection of the current bus unit

corffiguration. After changing, the bus unit can require a certain time, power-cycle or other

requirement before thetnew configuration becomes active.

After changing thé_configuration, the value of "Current bus unit configuration"” in memory bank
0 sghall indicate™the active configuration, and the bus unit operation shall be updated

acqording tothe new configuration.

10| Declaration of variables

The default values, the reset values, power on values, the range of validity and the type of
memory of the defined variables shall be as given in Table 16.

The variables that are declared in this Clause 10 shall not be made available for writing
through a memory bank.
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Table 16 — Declaration of variables

IEC 62386-102:2022 © IEC 2022

Variable Default value Reset value Power on value [Range of validity] Memory type
(factory)

"actualLevel” @ OXFE 0x00 0, RAM
["minLevel”,
"maxLevel"]

"targetLevel” @ OxFE See 9.13 0, RAM
Power on ["minLevel”,
"maxLevel”]

“hrstrctivebevett = OxFE Imrerrterett Hminterett RAM
"maxLevel"]

"lastLightLevel" OxFE OxFE® no change 0, NVM
["minLevel”,
"maxLevel"]

"powerOnLevel"” OxFE OxFE no change [0,0xFF] NVM

"bystemFailureLevel" OxFE OxFE no change [0,0xFE] NVM

"minLevel” PHM PHM no change [PHM, "maxBevel"] NVM

"maxLevel” OxFE OxFE no change ["minkeyel”,0xFE] NVM

"fadeRate"” 7 7 no change [1,0xF] NVM

"fadeTime" 0 0 no change [0,0xF] NVM

"extendedFadeTimeBase" 0 0 no change [0,1111b] NVM
"exfendedFadeTimeMultipl 0 0 no chahge [0,100b] NVM
ier"
"shortAddress" MASK no change no change [0,63], MASK NVM
(no address)
"searchAddress" @ OxFF FF EF OxFF FF FF [0,0xFF FF FF] RAM
"randomAddress"” OxFF FF FF OxFFER FF no change [0,0xFF FF FF] NVM
"operatingMode" factory burn-in ng-~change no change 0,[0x80,0xFF] NVM
"initialisationState" a no change DISABLED [ENABLED, RAM
DISABLED,
WITHDRAWN]
"writeEnableState" 2 DISABLED DISABLED [ENABLED, RAM
DISABLED]
"kontrolGearFailure" @ b FALSE® [TRUE, FALSE] RAM
"lampFailure” @ b FALSE¢ [TRUE, FALSE] RAM
"lampOn" @ b FALSE [TRUE, FALSE] RAM
"limitEprof” @ FALSE FALSE¢ [TRUE, FALSE] RAM
"fadeRunning" @ FALSE FALSE [TRUE, FALSE] RAM
resetState" TRUE TRUE TRUEY [TRUE, FALSE] RAM
‘powercycieScen 2 FAESE TRUE fFRUE,FALSE} RAM
"gearGroups" 0x00 00 0x00 00 no change [0,0xFF FF] NVM
(no group) (no group)

"sceneX" © MASK MASK no change [0,0xFF] NVM
"DTRO" a no change 0x00 [0,0xFF] RAM
"DTR1" @ no change 0x00 [0,0xFF] RAM
"DTR2" a no change 0x00 [0,0xFF] RAM

PHM factory burn-in no change no change [1,0xFE] ROM
"versionNumber" 3.0 no change no change 00001100b ROM
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2 Not applicable.

b The value could change as a consequence of the RESET command execution.
¢ This NVM variable is excluded for "resetState".

4 The value should reflect the actual situation as soon as possible.

¢ Xis in the range 0x0 to OxF, effectively there is one variable for each of the 16 scenes.
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11.3 Level instructions

11.3.1 DAPC (level)

Upon execution of "DAPC (level)" (direct arc power control), "targetLevel” shall be calculated
on the basis of "level".

The transition from "actualLevel” to "targetLevel” shall start using the applicable fade time.

Refer to 9.4, 9.7.3 and 9.13 for further information.

11B.2 OFF

"tafgetLevel” shall be set to 0x00 and the lamp(s) shall switch off.

The transition from "actualLevel” to "targetLevel” shall be immediate and the light output s
be adjusted as quickly as possible.

Re

1

Din
bag

To
cal
iter]

while the fading is running. Every "UP" instruction executed as a part of an iteration s

B.3 UP

er to 9.7.2 for further information.

h up using a 200 ms fade with the set fade rate. "targetZevel” shall be calculated on
is of "actualLevel” and the set fade rate.

ensure that there is a reaction to the command; at least one step (final "targetLevel
culated "targetLevel" + 1) shall be made upon execution of the first command of

hall

the

an

ation. After that first step, the next steps ‘shall be executed using the specified fade rate

nall

cayse the 200 ms fade to be restarted and "targetLevel” to be recalculated on the basig of
"acfualLevel” and the set fade rate.

There shall be no change to "actualLevel” if "actualLevel" is at "maxLevel” or 0x00.

Refer to 9.5.1, 9.7.3 and 9:8:2 for further information.

11.3.4 DOWN

Dim down using a.200 ms fade with the set fade rate. "targetLevel” shall be calculated on fthe
bagis of "actuaiLevel” and the set fade rate.

To|ensurévthat there is a reaction to the command, at least one step (final "targetLevell' =
calgulated" "targetLeve!" — 1) shall be made upon execution of the first command of [an
iterfation. After that first step, the next steps shall be executed using the specified fade rate
whitethefading s ruming—Every "BOWN"—instructiomexecutedas a part of anmiteratiormrshall

cause the 200 ms fade to be restarted and "targetLevel” to be recalculated on the basis of

llac

tualLevel” and the set fade rate.

There shall be no change to "actualLevel" if "actualLevel" is at "minLevel” or 0x00.

Refer to 9.5.1, 9.7.3 and 9.8.2 for further information.
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3.5 STEPUP

"targetLevel” shall be set to:

if "targetLevel” = 0: 0x00;
if "minLevel” < "targetLevel” < "maxLevel”: "targetLevel” + 1;

if "targetLevel” = "maxLevel": "maxLevel".

The transition from "actualLevel” to "targetLevel” shall be immediate and the light output shall

be

adjusted as quickly as possible.

Re

1
"ta

er to 9.4 and 9.5.9 for further information.

3.6 STEP DOWN

rgetLevel” shall be set to:

if "targetLevel” = 0: 0x00;
if "minLevel” < "targetLevel” < "maxLevel": "targetLevel” — 1;

if "targetLevel” = "minLevel": "minLevel".

The transition from "actualLevel” to "targetLevel” shall be immediate and the light output s

be

Re

1

adjusted as quickly as possible.

er to 9.4 and 9.5.9 for further information.

3.7 RECALL MAX LEVEL

WHhen the "initialisationState” is DISABLEDS "targetLevel” and "actualLevel” shall be set

”

m(

Re

xLevel” immediately and the light output'shall be adjusted as quickly as possible.

er to 9.7.2 for further information:

nall

to

When the "initialisationState’'(is not DISABLED, the control gear shall set "actualLevel" and

"taf

getLevel" to "maxLevel"("and then adjust the light output as quickly as possible to 10(

temporarily ignoring "maxLevel" and "actualLevel".

If t
lllD

NOT

and

Du

he device is unable to visually identify itself in this way, the control gear shall exec
ENTIFY DEVWCE", starting or re-triggering the identification procedure.

E It is_acceptable for the process of identifying individual control gear to depend upon RECALL MAX LE
RECALLMIN LEVEL commands being executed in an alternating sequence.

ing identification no variables shall be affected except when explicitly stated otherw

W

%

EL

H Y H | I s H | H al dlo ot £4 4l =l P i
e dpproplialc, vdalriadavlTo Lddll UT (TITTPpUTdliy Tyrturcu, SsuU iat ditTlh e TUTIiiimoatiort

ended, there are no side effects.

Ide

ntification shall be stopped immediately when the ‘“initialisationState” changes

1as

to

DISABLED and upon execution of any instruction other than INITIALISE (device),
RECALL MIN LEVEL, RECALL MAX LEVEL or IDENTIFY DEVICE.

When the "initialisationState” changes to DISABLED, the identification shall stop immediately.

Refer to 9.14.3 for further information.
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1.

3.8 RECALL MIN LEVEL

When the "initialisationState” is DISABLED, "targetLevel” and "actualLevel"” shall be set to

"mi

nLevel” immediately and the light output shall be adjusted as quickly as possible.

Refer to 9.7.2 for further information.

When "initialisationState” is not DISABLED, the control gear shall set "actualLevel" and
"targetLevel" to "minLevel" and then adjust the light output as quickly as possible to its PHM
level temporarily ignoring "minLevel" and "actualLevel". If, however, the PHM is not visibly

sig

If t
|IID

NOT

and

Du
Wh
eng

Imcantly diterent rom TUU 7, then the lamp shall be temporarily switched OIT Instead.

he device is unable to visually identify itself in this way, the control gear shall exec
ENTIFY DEVICE", starting or re-triggering the identification procedure.

E It is acceptable for the process of identifying individual control gear to depend upon RECALL MAX LE
RECALL MIN LEVEL commands being executed in an alternating sequence.

ing identification no variables shall be affected except when explicitly stated otherw
ere appropriate, variables can be temporarily ignored, so that after the identification
ed, there are no side effects.

Identification shall be stopped immediately when the/, “%nitialisationState” changes

DIg
RE

Wh

Re

1
”ta

ABLED and upon execution of any instruction “other than INITIALISE (devi
CALL MIN LEVEL, RECALL MAX LEVEL or IDENTIFY_DEVICE.

en the "initialisationState” changes to DISABLED, identification shall stop immediately.

er to 9.14.3 for further information.

3.9 STEP DOWN AND OFF

getLevel” shall be set to:

if "targetLevel” = 0: 0x00;
if "minLevel” < "targetLével” < "maxLevel”: "targetLevel” = 1;

if "targetLevel” = "minLevel": 0x00.

The transition from “dctualLevel” to "targetLevel” shall be immediate and the light output s

be

Re

11

adjusted as_quickly as possible.

er to 9.4_and 9.5.9 for further information.

.3.140- ON AND STEP UP

ute

EL

nall

"targetLevel” shall be set to:

if "targetLevel” = 0: "minLevel”;
if "minLevel” < "targetLevel” < "maxLevel”: "targetLevel” + 1;

if "targetLevel” = "maxLevel”: "maxLevel”.

The transition from "actualLevel” to "targetLevel” shall be immediate and the light output shall

be

adjusted as quickly as possible.

Refer to 9.4 and 9.5.9 for further information.
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11.3.11 ENABLE DAPC SEQUENCE
Indicates the start of a command iteration of "DAPC (level)" commands.

Refer to 9.8.3 for further information.

11.3.12 GO TO LAST ACTIVE LEVEL

Upon execution of this command "targetLevel” shall be calculated based on "lastActiveLevel”.

The transition from "actualLevel” t0 "targetLevel” shall start using the set fade time.
Refer to 9.7.3 and 9.4 for further information.

11.3.13 CONTINUOUS UP

Dim up using the set fade rate. "targetLevel" shall be set to "maxLevel" @and a fade shall|be
stafted using the set fade rate. The fade shall stop when "maxLevel" is reached.

There shall be no change to "actualLevel" if "actualLevel" is at "maxdevel" or 0x00.
Refer to 9.7.3 and 9.5.6.2 for further information.

11.3.14 CONTINUOUS DOWN

Dim down using the set fade rate. "targetLevel" shallvbe set to "minLevel" and a fade shall|be
stafted using the set fade rate. The fade shall stop when "minLevel" is reached.

There shall be no change to "actualLevel" ifactualLevel" is at "minLevel" or 0x00.
Refer to 9.7.3 and 9.5.6.2 for further.information.

11.3.15 GO TO SCENE (sceneNumber)

The control gear shall react'depending on the actual value of "sceneX” where X is derived frlom
scepeNumber:

o |[if "sceneX" = MASKMthe command shall not affect "targetLevel”;

o [in all other cases: internally "DAPC (/evel)", with level equal to "sceneX"” shall be executed.
NOTE Using "DAPC (level)" implies the transition is made using the set fade time.

Reter t0-9.19 and 11.3.1 for further information.

11 4 Conti ion_inst i
11.4.1 General

Configuration instructions are used to change the configuration and/or the mode of operation
of the control gear. For this reason a device configuration instruction shall be discarded,
unless it is accepted twice according to the requirements as stated in IEC 62386-101:2022,
9.4.

Unless explicitly stated otherwise in the description of particular device configuration
instructions, the following holds:

e The instruction shall be ignored if so required by the provisions of 9.7.

e The control gear shall not reply to the instruction.
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11.4.2 RESET

All variables shall be changed to their reset values. The control gear shall start to react
properly to commands no later than 300 ms after the execution of the instruction has started.

If during a reset mains power fails, it is not guaranteed that "RESET" is completed.
Refer to 9.11.1 and Table 16 for further information.

11.4.3 STORE ACTUAL LEVEL IN DTRO

Th(l! "actualLevel” shall be stored in "DTRO0".

11.4.4 SET OPERATING MODE (DTR0)

"operatingMode" shall be set "DTR0".

If IDTR0O" does not correspond to an implemented operating mode, the. command shall|be
distarded.

Refer to 9.9 for further information.

11.4.5 RESET MEMORY BANK (DTR0)

The¢ command shall trigger the process to change thedmemory bank content to its reset vallies
as follows:

e |if "DTR0O" = 0: all implemented and unlocked-memory banks except memory bank 0 shall
be reset;

e |in all other cases: the memory bankiidentified by "DTR0" shall be reset provided if is
implemented and unlocked.

A memory bank needs to be unlocked to allow both lockable and non-lockable locations to| be
reset.

The control gear shall stant to react properly to commands no later than 10 s after fthe
exgcution of the instruction has started.

Reter to 9.11.2 forfurther information.

11.4.6 IDENFFY DEVICE

procedure shall run which enables an observer to distinguish any control gear running this
process from any devices (of the same type) which are not running it. If the timer expines,
identification shall stop.

Thi control gear shall start or restart a 10s £ 1 s timer. While the timer is running, a

During identification no variables shall be affected except when explicitly stated otherwise.
Where appropriate, variables can be temporarily ignored, so that after the identification has
ended, there are no side effects.

When identification is active, the light output can be at any level between off and 100 %, MIN,
MAX and "actualLevel" being in effect temporarily ignored.

Identification shall be stopped immediately upon execution of any instruction other than
INITIALISE (device), RECALL MIN LEVEL, RECALL MAX LEVEL or IDENTIFY DEVICE.
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While identification is active, the control gear shall, without interrupting the identification
procedure:

e on RECALL MIN LEVEL: set "actualLevel" and "targetLevel" to "minLevel";
e on RECALL MAX LEVEL: set "actualLevel" and "targetLevel" t0 "maxLevel".

When identification is stopped by an application controller, the corresponding timer shall be
cancelled immediately.

After identification has stopped, the light output shall be adjusted as quickly as possible to
reflect "actualLevel” and the command shall be executed (if applicable).

Identification can be used during commissioning in that it allows the installer to, for example,
allqcate the particular identified device to a particular device group.

The indication can be done, for example by flashing a LED, by producing,alsound or other
vistial or audible means. The exact process used to identify is manufactdrer specific and
shquld be described in the manual.

NOTE The application controller can also stop the identification process using ay"RESET" command.

Refer to 9.14.3 for further information.

11.4.7 SET MAX LEVEL (DTR0)
"mgxLevel” shall be set to:

o |if "minLevel” =2 "DTRO": "minLevel";
e |if "DTRO" = MASK: OxFE;

e |in all other cases: "DTRO0".

If, Bs a result of setting a new max-tevel "actualLevel” > "maxLevel”, "targetLevel” shall|be
calgulated on the basis of "maxLewel”. The transition from "actualLevel” to "targetLevel” shall
staft immediately and the light output shall be adjusted as quickly as possible.

Refer to 9.7.2 for further information.

11.4.8 SET MIN LEVEL (DTR0)
"minLevel” shall 'be set to:
e |[if0< "DTRO" < PHM: PHM;

e |if "DTRO" = "maxLevel” or MASK: "maxLevel”,
o |inuall other cases: "DTR0".

If "actualLevel” > 0 and as a result of setting a new min level "actualLevel” < "minLevel”,
"targetLevel” shall be calculated on the basis of "minLevel”. The transition from "actualLevel” to
"targetLevel” shall be immediate and the light output shall be adjusted as quickly as possible.
Refer to 9.7.2 for further information.

11.4.9 SET SYSTEM FAILURE LEVEL (DTR0)

"systemFailureLevel” shall be set to "DTR0".

Refer to 9.12 for further information.
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11.4.10 SET POWER ON LEVEL (DTR0)
"powerOnLevel” shall be set to "DTR0".

Refer to 9.13 for further information.

11.4.11 SET FADE TIME (DTR0)

The "fadeTime" shall be set to a value according to the following steps:

f UINT

o 4L. 40
° LI =& P AV Y o1

o,

e |in all other cases: "DTRO0".

If "fadeTime" is not equal to 0, the fade time shall be calculated on the basis of fadeTime]. If
"fadeTime" is equal to 0, the extended fade time shall be used.

If 4 new fade time is stored during a running fade process, this process shall be finished ffirst
before the new value is used in the following fade.

Refer to 9.5, 9.7.3, 11.4.13 and 11.7.19 for further information.

11.4.12 SET FADE RATE (DTR0)

The¢ "fadeRate"” shall be set to a value according to the following steps:
o |if "DTR0O" > 15: 15;

o |[if "DTRO" = 0: 1;

e |in all other cases: "DTRO0".

The¢ fade rate shall be calculated on the basis of "fadeRate”. If a new fade rate is stored durling
a riinning fade process, this process shall be finished first before the new value is used in the
follpwing fade.

Refer to 9.5 and 9.7.3 for further-information.

11.4.13 SET EXTENDED FADE TIME (DTR0)

The "extendedFadeTimeBase" and "extendedFadeTimeMultiplier" shall be set to a value according
to the following steps:

o [If"DTRO"S-0x4F (0100 1111):
— "extentdedFadeTimeBase" shall be set to O;
— textendedFadeTimeMultiplier" shall be set to 0O;

effectively selecting a fade as quickly as possible.

e For all other cases:
— ‘"extendedFadeTimeBase" shall be set to AAAAb where "DTR0" = xxxxAAAADb;
— "extendedFadeTimeMultiplier" shall be set to YYYb where "DTR0" = xYYYxxxxb.

e The fade time shall be calculated by multiplying the base value and the multiplier.

If a new fade time is stored during a running fade process, this process shall be finished first
before the new value is used in the following fade.

Refer to 9.5.4 for further information.
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11.4.14 SET SCENE (DTRO0, sceneX)

This command actually comprises 16 commands, one for each scene. This is accomplished

by

selecting a block of 16 consecutive opcodes.

Upon execution of "SET SCENE (DTR0, sceneX)", the scene number shall be derived from the
opcode: sceneNumber = opcode — 0x40. This identifies the "sceneX” to be used.

Ilsc
Re

1

Thi
by

Up

eneX" shall be set to "DTRO0".

er to 9.19 for further information.

.4.15 REMOVE FROM SCENE (sceneX)

selecting a block of 16 consecutive opcodes.

thelopcode: sceneNumber = opcode — 0x50. This identifies the "sceneX'-to be used.

sC

bneX” shall be set to MASK. This effectively removes the control gear as member from

scgne.

Re

1

Thi
sel

Up

gro

er to 9.19 for further information.

4.16 ADD TO GROUP (group)

s command actually comprises 16 commarids;, one for each group. This is accomplished
bcting a block of 16 consecutive opcodest

bn execution of "ADD TO GROUP:{group)", group shall be derived from the opco
p = opcode — 0x60. This identifies-the group to be used.

bit[leroup] of "gearGroups" shall\be set to TRUE. This implies that the control gear is a mem
of this group.

1

Thi
sel

Up

8gro

}4.17 REMOVE FROM GROUP (group)

5 command actually comprises 16 commands, one for each group. This is accomplished
ecting a blogk'of 16 consecutive opcodes.

bn execution of "REMOVE FROM GROUP (group)", group shall be derived from the opco
p S opcode — 0x70. This identifies the group to be used.

s command actually comprises 16 commands, one for each scene. This is~raecomplished

bn execution of "REMOVE FROM SCENE (sceneX), the scene number,shall be derived flom

the

by

ber

by

bit[group] of "gearGroups” shall be set to FALSE. This implies that the control gear is not a

me

1.

mber of this group.

4.18 SET SHORT ADDRESS (DTR0)

"shortAddress” shall be set to:

if "DTR0" = MASK: MASK (effectively deleting the short address);
if "DTRO" = 1xxxxxxxb or xxxxxxx0b: no change;
in all other cases (0AAAAAA1Db): 00AAAAAAD.
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11.4.19 ENABLE WRITE MEMORY

"writeEnableState"” shall be set to ENABLED.

NOTE There is no command to explicitly disable memory write access, since any command that is not directly
involved with writing into memory banks will automatically set "writeEnableState” to DISABLED.

Refer to 9.10.6 for further information.

11.5 Queries

11.5.1 General

Queries are used to retrieve property values from a control gear. The addressed control ggar
retlirns the queried property value in a backward frame.

Unless explicitly stated otherwise in the description of the particular queryy the followjing
holfs:

e |The query shall be ignored if so required by the provisions of 9.7,

When applicable, the query shall be discarded if any of the patameter values (in "DTR0",
"DTRI" and "DTR2") are outside the range of validity of the addressed device variables,| as
given in Table 16.

11.5.2 QUERY STATUS

The answer shall be the status, which is formed by ascombination of control gear properties|.
Refer to 9.16 for further information.

11.5.3 QUERY CONTROL GEAR PRESENT
The¢ answer shall be YES.

11.5.4 QUERY CONTROL GEAR FAILURE

The¢ answer shall be YES ifZcontrolGearFailure” is TRUE and NO otherwise.

11.6.5 QUERY LAMP FAILURE

The answer shall\be YES if "lampFailure” is TRUE and NO otherwise.

11.6.6 QUERY LAMP POWER ON

ThT answer shall be YES if "lampOn" is TRUE and NO otherwise.

11.5.7 QUERY LIMIT ERROR

The answer shall be YES if "limitError” is TRUE and NO otherwise.

11.5.8 QUERY RESET STATE

The answer shall be YES if "resetState” is TRUE and NO otherwise.

11.5.9 QUERY MISSING SHORT ADDRESS

The answer shall be YES if "shortAddress” is equal to MASK and NO otherwise.
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NOTE Since the control gear answers only if no short address is stored, the use of the command is useful only in
broadcast mode or if group addressing is used.

1.

5.10 QUERY VERSION NUMBER

The answer shall be "versionNumber".

See 4.2 and Table 16.

1.

5.11 QUERY CONTENT DTRO

Thé answer shall be "DTR0".

11.5.12 QUERY DEVICE TYPE

Theé answer shall be:

if no part of the IEC 62386-2xx series is implemented: 254;
if one device type or feature is implemented: the device type or feature' number;

if more than one device type or feature is implemented: MASK.

The¢ coding of the device types and features shall be as specified in the relevant parts of

IEQ

Re

1

62386-2xx series.

er to 9.18 and 11.5.13 for further information.

6.13 QUERY NEXT DEVICE TYPE

The answer shall be:

if directly preceded by "QUERY DEVICE TYPE", and more than one device type or feat
is supported: the first and lowest device type or feature number;

features have been reported:xthe next lowest device type or feature number;

if directly preceded by "QUERY NEXT DEVICE TYPE", and all device types and featu
have been reported: 254;

in all other cases: NO.

The¢ sequence shall,be cancelled if a 16-bit forward frame is received which meets any of

foll

bwing conditions:

the address byte differs, or

theframe contains a command other than QUERY DEVICE TYPE and QUERY NBE
DEVICE TYPE.

the

ure

if directly preceded by "QUERY NEXT DEVICE TYPE", and not all device types and

res

the

XT

The sequence of commands shall only be accepted as long as they use the same address
byte. Multi-master transmitters shall send such sequence as a transaction. The coding of the
device types and features shall be as specified in the relevant parts of the IEC 62386-2xx

ser

ies.

Refer to 9.18 and 11.5.12 for further information.

1.

5.14 QUERY PHYSICAL MINIMUM

The answer shall be PHM.
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11.5.15 QUERY POWER FAILURE

The answer shall be YES if "powerCycleSeen” is TRUE and NO otherwise.

11.5.16 QUERY CONTENT DTR1

The answer shall be "DTR1".

11.5.17 QUERY CONTENT DTR2

T
b
[on

Thn ancwwao
OOV o

11.5.18 QUERY OPERATING MODE

The¢ answer shall be "operatingMode".
Refer to 9.9 for further information.

11.5.19 QUERY LIGHT SOURCE TYPE

The¢ answer shall be the number of the light source type given in-Table 19.

Table 19 — Light source type encoding

Type of light source Encoding Lamp failure detection
Open circuit Short circuit
(lamp disconnected)

Low pressure fluorescent 0 v

HIO 2 v

Low voltage halogen 3 v

Incandescent 4 v

LED 6 va va
OLED 7 va va
Other than listed above 252 v

UnKnown light source type® 253 vd d
No Jight source® 254 d d
Multiple light source types MASK ve ve
Regerved 1, 5, [8,251]

a8 [Testing shall be done with light output of at least 5 %.

b [Typically used in the case of signal conversion, for example 1 V to 10 V.

¢ WUsed’in cases where no light source is connected, for example a relay.

d See 9.16.3.

¢ Depending on the supported light source types.

When MASK is answered the content of DTRO shall contain a value representing the first light
source type, DTR1 shall represent the second light source type, and DTR2 shall represent the
third light source type.

When exactly two different light source types are available, DTR2 shall contain 254, indicating
"no light source".

When more than three different light source types are available, DTR2 shall contain 255.
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11.5.20 QUERY ACTUAL LEVEL
The answer shall be:

o if "actualLevel” = 0x00: 0x00 (see also 9.13);
e In all other cases:
— during startup: MASK;

— no light output (e.g. due to total lamp failure, control gear failure) while light output is

expected: MASK;

— In all other cases: "actualLevel”.
11.5.21 QUERY MAX LEVEL

The answer shall be "maxLevel”.

11.5.22 QUERY MIN LEVEL

The answer shall be "minLevel”.

11.5.23 QUERY POWER ON LEVEL

The¢ answer shall be "powerOnLevel”.
Refer to 9.13 for further information.

11.5.24 QUERY SYSTEM FAILURE LEVEL

The answer shall be "systemFailureLevel".
Refer to 9.12 for further information.

11.5.25 QUERY FADE TIME/FADE RATE

The¢ answer shall be XXXX Y¥YYb, where XXXXb equals "fadeTime” and YYYYb equ

"fagleRate".

11.5.26 QUERY EXTENDED FADE TIME

als

The answer shall_be 0 XXX YYYYb, where XXXb equals "extendedFadeTimeMultiplier" and

YYN)Yb equals<extendedFadeTimeBase".

11.5.27 QUERY MANUFACTURER SPECIFIC MODE

The @nswer shall be YES when "operatingMode" is in the range [0x80,0xFF] and

NO

11.5.28 QUERY SCENE LEVEL (sceneX)

This command actually comprises 16 commands, one for each scene. This is accomplished

by selecting a block of 16 consecutive opcodes.

Upon execution of "QUERY SCENE LEVEL (sceneX)", the scene number shall be derived from

the opcode: sceneNumber = opcode — 0xBO0. This identifies the "sceneX"” to be used.
The answer shall be "sceneX”.

Refer to 9.19 for further information.
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11.5.29 QUERY GROUPS 0-7
The answer shall be "gearGroups[7:0]".

The membership of groups 0 to 7 shall be represented as an 8-bit value, with one bit for each
group. "0" shall be interpreted as not a member, and "1" shall be interpreted as member of the
group. Bit[X] shall represent membership of group X, where X is in the range [0,7].

11.5.30 QUERY GROUPS 8-15

L [TI) m o~ £y Q70
Th daltowel Slidll VS ZedrGroupsf1rJj.of .

The membership of groups 8 to 15 shall be represented as an 8-bit value, with gne-bit|for
eagh group. "0" shall be interpreted as not a member, and "1" shall be interpretedras ' memper
of the group. Bit[X] shall represent membership of group X + 8, where X is in thelrange [0,7].

11.5.31 QUERY RANDOM ADDRESS (H)

The answer shall be "randomAddress[23:16]".

11.6.32 QUERY RANDOM ADDRESS (M)

The answer shall be "randomAddress[15:8]".

11.5.33 QUERY RANDOM ADDRESS (L)

The answer shall be "randomAddress[7:0]".

11.5.34 READ MEMORY LOCATION (DTR1, DTRO0)

The query shall be discarded if the addressed memory bank is not implemented.

If executed, the answer shall be the content of the memory location identified by "DTR0"
within memory bank "DTR1".

The control gear shall answer'NO if the addressed memory location is not implemented.

NOTE 1 This allows gapstinthe memory bank implementation.

If the addressed location is below location OxFF, the control gear shall increment "DTR0"| by
ong.

NOTE 2 Thisdllows efficient multi-byte reading within a transaction.

Reterto9.10.5 for further information.

11.6 Application extended commands
11.6.1 General

"ENABLE DEVICE TYPE (data)" shall be executed before an application extended command
to enable the correct device type or feature command set. For further requirements, see
command "ENABLE DEVICE TYPE (data)" and 11.7.14.

If "ENABLE DEVICE TYPE (data)" is discarded or not received before an application extended
command is accepted, the application extended command shall be discarded.

The definitions of the extended commands are in the relevant parts of the IEC 62386-2xx
series.
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Refer to 9.18 for further information.

1.

6.2 QUERY EXTENDED VERSION NUMBER

The answer shall be the version number of the relevant part of the IEC 62386-2xx series for

the

corresponding device type or feature as an 8-bit number.

The answer shall be:

Re

1
1
All

1

The following processes shall be terminated immediatelylupon execution of this instruction:

Thé¢ command could also terminate other‘processes as identified in the relevant parts of
IEG 62386-2xx series.

Re

1

”DJ

Re

1

Thi
as

J7T Special commands

J7.1 General

J7.2 TERMINATE

J7.3 DTRO (data)

J7.4 INITIALISE (device)

if the enabled device type or feature is not implemented: NO;

if the enabled device type or feature is supported: the version number belonging to
device type or feature.

er to 9.18 for further information.

Initialisation, "initialisationState" shall be set to DISABLED.

Identification, whether started as part, of\rinitialisation (using RECALL MAX LEV
RECALL MIN LEVEL) or as a standard operation (IDENTIFY DEVICE) shall be stopped

er to 9.14.2 for further information.

'RO" shall be set tq given data.

er to 9.10 for further information.

stated in IEC 62386-101:2022, 9.4.

the

special mode commands shall be interpreted as instructionsCunless explicitly stated
othlerwise.

the

s instouction shall be discarded, unless it is accepted twice according to the requirements

Only devices matching the given device shall respond to the instruction, as specified
in Table 20:

Table 20 — Device addressing with "INITIALISE (device)"

Device Responsive device(s)

0AAAAAA1Db Device(s) with "shortAddress" equal to 00AAAAAAD

11

111111b Control gear without "shortAddress” shall react

00000000b All control gear shall react

Other None



https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 © |IEC 2022 -71 -

The instruction shall start or prolong the initialisation state, by setting "initialisationState" to
ENABLED if it was DISABLED and (re-)trigger the timer. There shall be no answer.

Refer to 9.14.2 for further information.

11.7.5 RANDOMISE

This instruction shall be discarded, unless it is accepted twice according to the requirements
as stated in IEC 62386-101:2022, 9.4.

The instruction shall be discarded if "initialisationState" is DISABLED.

If elxecuted, the instruction shall generate a random value for "randomAddress”, in the_range¢ of
[0xP00000,0xFFFFFE] which shall be available within 100 ms for use.

If there are multiple logical units present and the instruction is executed’ using broaddast
addressing, the generated random addresses within the bus unit shall be)tnique, i.e. every
logjcal unit shall have a value of "randomAddress” that is not found in-any of the other logical
unifs contained in the bus unit.

There shall be no reply to this instruction.
Refer to 9.14.2 for further information.

11[7.6 COMPARE

The¢ query shall be discarded unless "initialisationState” is ENABLED.

If eixecuted, the control gear shall answer;

o |if "randomAddress" < "searchAddress?~>YES;

e |in all other cases: NO.

Refer to 9.14.2 for further information.

11[7.7 WITHDRAW
The instruction shall be discarded unless the following conditions hold:

o |"initialisationState" is equal to ENABLED, and

o |"randomAddress" is equal to "searchAddress".

If [the (Linstruction is executed, the control gear shall change ‘initialisationState" | to
WITHDRAWN.

NOTE 1 Before withdrawing a control gear, the application controller can assign it a short address, using
"PROGRAM SHORT ADDRESS (data)".

NOTE 2 The effect is that the control gear is excluded from subsequent "COMPARE" operations, thus allowing the
application controller to conduct a (binary) search operation across all devices until the "COMPARE" query leads to
no answer (from any control gear) on the bus.

Refer to 9.14.2 for further information.

11.7.8 SEARCHADDRH (data)

The instruction shall be discarded if "initialisationState” is equal to DISABLED.

If executed, "searchAddress[23:16]" shall be set to the given data.
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Refer to 9.14.2 for further information.

11.7.9 SEARCHADDRM (data)

The instruction shall be discarded if "initialisationState” is equal to DISABLED.
If executed, "searchAddress[15:8]" shall be set to the given daza.

Refer to 9.14.2 for further information.

11.[7.10 SEARCHADDRL (data)

The instruction shall be discarded if "initialisationState” is equal to DISABLED.
If executed, "searchAddress[7:0]" shall be set to the given data.
Refer to 9.14.2 for further information.

11.7.11 PROGRAM SHORT ADDRESS (data)
The instruction shall be discarded unless the following conditions-hold:

o |"initialisationState" is equal to ENABLED or WITHDRAWNy and

o |"randomAddress" is equal to "searchAddress".
If executed, "shortdddress" shall be set as follows:

o |if data = MASK: MASK (effectively deleting<the short address);
o |if data = 1xxxxxxxb or xxxxxxx0b: no change;
e |in all other cases (OAAAAAA1D): 00AAAAAAD.

Reter to 9.14.2 for further information.

11.f7.12 VERIFY SHORT ADDRESS (data)

The query shall be discarded if "initialisationState" is equal to DISABLED.

If gxecuted, the answer shall be YES if "shortdddress” is equal to 00AAAAAAD for data giyen
by PAAAAAA1bsand NO otherwise.

Reter to 9.14)2 for further information.

11.[7.43, QUERY SHORT ADDRESS

The query shall be discarded if:

e initialisationState" is equal to DISABLED, or

o  "randomAddress" is not equal to "searchAddress".

If executed, the answer shall be 0AAAAAA1b, where "shortAddress" is equal to 00AAAAAAD,
or MASK, in case "shortAddress" equals MASK.

Refer to 9.14.2 for further information.
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11.7.14 ENABLE DEVICE TYPE (data)

This instruction shall select the device type or feature for which the next application extended
command (refer to 11.6) is valid. Executing "ENABLE DEVICE TYPE (data)" shall cancel any
previous selection of a device type or feature. The selection is only valid for the next
application extended command.

If a non-application extended command is accepted after executing
"ENABLE DEVICE TYPE (data)", the enabling of the device type or feature shall be cancelled
and that command shall be executed according to its specification.

A ctontrol gear shall not react to commands which belong to the application extenJied
commands if data equals MASK, 254 or represents a device type or feature not supported| by
thig control gear.

The¢ device types and features shall be coded as specified in the relevant” parts of fthe
IEG 62386-2xx series.

Application controllers should be able to identify individual contr@d gear and store fhe
relgtionship between each control gear's address and the device-types and features) in
pensistent memory.

11J7.15 DTR1 (data)

"DTR1" shall be set to given data.
Reter to 9.10 for further information.

11.[7.16 DTR2 (data)

"DTR2" shall be set to given data.

11.J7.17 WRITE MEMORY LOCATION (DTR1, DTRO, data)
The¢ instruction shall be discarded if any of the following conditions hold:

e |[the addressed memory bank is not implemented, or
o |"writeEnableState’~is*DISABLED.

—

NOTE 1 This operation’is a broadcast operation. Selective control gear addressing can be achieved by setting| the

write enable condition selectively.

If the instfuction is executed, the control gear shall write data into the memory locafion
identified'by "DTR0" within memory bank "DTRI" and return data as an answer.

NOTE2 __Simultaneaous wrifing to multiple control gear will probably lead to frnming errars hecause of r‘nlli‘ling
answers.

NOTE 3 The value that can be read from the memory bank location is not necessarily data.

If the selected memory bank location is

e not implemented, or
e above the last accessible memory location, or
e locked (see 9.10.2), or

e not writeable,

the answer to "WRITE MEMORY LOCATION (DTRI, DTRO, data)" shall be NO and no memory
location shall be written to.
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If the addressed location is below location OxFF, the control gear shall increment "DTR0" by
one.

NOTE 4 This allows efficient multi-byte writing within a transaction.

Refer to 9.10 for further information.

11.7.18 WRITE MEMORY LOCATION - NO REPLY (DTR1, DTRO, data)
This instruction is identical to the "WRITE MEMORY LOCATION (DTRI, DTRO, data)"

oo

Refer to 9.10 for further information.

11.)7.19 PING

The ping command is used by single master application controllers (see TEC 62386-103] to
indjcate their presence. The ping command shall be ignored by the contrelhgear.
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Annex A
(informative)

Examples of algorithms

A1 Random address allocation

The control gear are connected to a control device that uses random address allocation for

set

1p of the system

a)
b)

c)

In
pro
the

AL

Start the algorithm with "INITIALISE (device)" which enables the addressing commands
a time period of 15 min.

0 < randomAddress < +224-2.

The control device searches the control gear with the lowest random address by means
an algorithm  which uses "SEARCHADDRH (data)", "SEARCHADDRM (dat
"SEARCHADDRL (data)"' and "COMPARE". The control gear with the lowest rand
address is found. At this point, the control device needs to betable to handle differ

the control gear generated the same randomAddress in which case randomisation sho
be restarted for the remaining gear.

The short address is programmed to the control gear found with aid
"PROGRAM SHORT ADDRESS (data)".

"VERIFY SHORT ADDRESS (data)" can be used\to verify the correct programming.

The found control gear can be identified by using "IDENTIFY DEVICE", or use
alternating sequence of "RECALL MAX‘CEVEL" and "RECALL MIN LEVEL" with
programmed short address to record the(ocal position of the respective control gear.

If needed, the short address can be ghanged going back to step d).

The control gear found shall b& removed from the search process by means
"WITHDRAW".

Repeat from step c¢) -on “until no further control gear can be found.
"INITIALISE (device)" to prelong the 15 min timer if needed.

Stop the process with "FERMINATE".

cedure only far these control gear with "INITIALISE (device)" (using the short addresg
second byte)followed by steps b) to j).

P One single control gear connected to the control device

On

for

Send "RANDOMISE"; all control gear choose a randomAddress|” so that

of
1)"7
om
ent

timing in backward frames coming from different control gear.f Also, there is a chance that

uld

of

an
the

of

Use

he event two orrmore control gear have the same short address, restart the addressling

in

y ‘one control gear is connected to a control device that uses the following algorith

to

pro

a)
b)
c)

gram a short address.

Transmit the new short address (OAAA AAA1b) by "DTRO (data)".
Verify the content of the DTRO by "QUERY CONTENT DTRO".

Send "SET SHORT ADDRESS (DTR0)" twice in accordance with the requireme
specified in IEC 62386-101:2022, 9.4.

nts
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A.3 Using application extended commands

A control device using application extend commands needs to detect which application
extended commands are supported by the different control gear. The following algorithm can
be used:

a) Initialisation process and address allocation.

b) Query the device type or feature of every control gear in the system. If the received
answer is 'MASK' the device supports more than one device type or feature. In this case
the following procedure can be used to get a list of the device types the control gear
belongs to:

1) Send the "QUERY EXTENDED VERSION NUMBER" command preceded: |by
"ENABLE DEVICE TYPE (data)" with data equal to "0". If there is an answer, fhe
control gear belongs to device type 0.

2) Repeat step a) with all other device types and features supportedyby the confrol
device.

c) [The control device shall send "ENABLE DEVICE TYPE (data)" before every applicafion
extended command.
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Annex B
(normative)

High resolution dimmer

A high resolution dimmer is not mandatory. However, if it is implemented, it shall be
implemented according to this Annex B.

The "actualLevel” shall report the nearer level, after rounding of an internal value as can be

sed
Lig

Wh

Behaviour that can-be’ experienced:

T FiguTe BT

ht output shall always match a discrete point on the selected dimming curve, except'whgn:

a fade is running (via ideal, or high resolution internal curve);
a fade is stopped before the fade time has elapsed;

another dimming curve is selected;

a level was programmed with another dimming curve (typically(the scenes, incluging
power on level and system failure level, store the level as-Well as the corresponding
dimming curve, to allow representing in other curves and back without loss).

en light output is "in between" two discrete points on thedselected dimming curve:

"actualLevel” is set to the nearest of these two points;

a new fade starts from the actual light output{which will possibly not match a discrete
point on the selected dimming curve) and_ends at the target light output (which will
possibly not match a discrete point on the _selected dimming curve, i.e. when a preset is
used that was set using another dimming_curve);

the fade shall always follow the ideal\or internal high resolution curve without making
jumps to a discrete point on the selected dimming curve;

there are some consequences fon testing:

— after stopping a fade, or switching dimming curve, a first step can be less than or mpre
than a full step in the.active dimming curve;

— testing with levels from more than one dimming curve at a time is complex, perhaps
better avoided.

theoretically-a minimal fade is possible while "actualLevel” is not changed;

direct arc)power command (DAPC) to the actual level can fade from the point on the hligh
resolitton dimmer to the discrete point (less than half a dim step);

a‘STEP UP or STEP DOWN can, in the worst case, result in a "half step" delta or "one a

response to step up is 0,51 stepsize, while the response to step down is 1,49 stepsize to
end at a discrete step;

the "fade running" status is set to "1" at fade time start and lasts until FadeTime has
elapsed, even when "Actual Level" is already at the final level;

actual level always represents the nearer discrete point on the dimming curve.
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Special cases:

e When a fade is started from the "Lamp off" condition, the first step from off to "Min Level"
shall be made at fade start time. The step from off to min level is not part of the fade time.

e When a fade is started to the "Lamp off" condition, the last step from "Min Level" to off
shall be made at fade start time + FadeTime. The step from min level to off is not part of
the fade time.

MIN B actualLevel High
—_ | = .
+3 ; o Resolution
| = :
Lig
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L= | Ouipft
S tevel
e
mg | 7
+2) \‘ _ .
e W~ - Minimum StepUp
KT~ deltd
,,,,,,,,,,,,,,,,,,,,, ,4‘/,,,7‘,,,, ———————— e L —_————————— e ) -
~ o
MIN | PR 5
1 o“g -e— Reported level 2 I
=
©F
********** —= -_ - — — — — — — — N (>éo _—— =
=
MIN —
Preheat and
f?g'g;g:‘e » Fade running bit 71" o
fading down)
Of | | |
Stop condition  Fade time start 1/3 Fade time 2/3 Fade time Fade time
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Figure B.1 — Level behaviour in case of off-grid starting points
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERFACE D'ECLAIRAGE ADRESSABLE NUMERIQUE -

Partie 102: Exigences générales — Appareillages de commande

1)

2)

3)

4)

5)

6)
7)

8)

9)

L'lg

AVANT-FROFOS

e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a_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 aupublic (PAS) et
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a degcomités 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'lEC, ‘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 techniques feprésentent, dans la mesur
bossible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intéres
sont représentés dans chaque comité d'études.

| es Publications de I'lEC se présentent sous la forme de recommandations 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 publications; I'lEC ne peut pas étre tenue respons
e I'éventuelle mauvaise utilisation ou interprétation qui en estfaite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les €omités nationaux de I''EC s'engagent, dans tout]
mesure possible, a appliquer de fagon transparente lessRublications 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 attestationcde conformité. Des organismes de certification indépend
ournissent des services d'évaluation de cenformité et, dans certains secteurs, accédent aux marqueg

ndépendants.
[ous les utilisateurs doivent s'assurer\qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit 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 en _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 publicatioh ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'
bu au crédit qui lui estaccordé.

 'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
éférencées est @bligatoire pour une application correcte de la présente publication.

| 'attention-est attirée sur le fait que certains des éléments de la présente Publication de I'|EC peuvent faire I'0
e droits,'de’ brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets:

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp]sée

de

de
les,
des
aux
ons
aux
des

b du
sés

ées
que
hble

e la
bles

bt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales| ou

hnts
de

conformité de I'NEC. L'IEC n'est responsable,d'aucun des services effectués par les organismes de certification

res,
EC,
que
ses
EC,

ons

bjet
de

1C.62386-102 a été établie par le comité d'études 34 de I'lEC: Eclairage. Il s'agit d'yne

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

pré

cédente:

le domaine d'application a été mis a jour;
les références ont été mises a jour;

la lecture dans le bloc de mémoire de valeurs a plusieurs octets a été ajoutée;
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le bloc de mémoire 0 et les exigences communes pour les blocs de mémoire ont été mi
jour;

les blocs de mémoire réservés ont été mis a jour;

s a

la durée de sauvegarde de la mémoire non volatile (NVM) a été ajoutée, et la commande

SAVE PERSISTENT VARIABLES a été supprimée;
le numéro de version a été mis a jour;

la configuration de I'unité de bus a été ajoutée.

Le texte de cette Norme internationale est issu des documents suivants:

Le
abd

La

Ce
Dir
ww|
I'lE

La
Pa

Projet Rapport de vote
34/948/FDIS 34/989/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute information.sur le vote ay
uti a son approbation.

angue employée pour I'élaboration de cette Norme internationalecest I'anglais.

document a été rédigé selon les Directives ISO/IEC, Partie 20il a été développé selon
bctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles s
w.iec.ch/members_experts/refdocs. Les principaux types”de documents développés
C sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

présente Partie 102 de I'lEC 62386 est destinée a étre utilisée conjointement aved
tie 101, qui contient les exigences générales pour le type de produit applicable (systén

et avec la Partie 2xx appropriée (exigences particuliéres pour les appareillages de comman

qui
Pa
de

Un
d'é

Le
ind
rec

comporte les articles qui complétent @u modifient les articles correspondants de
tie 101 et de la Partie 102, afin de fournir les exigences correspondantes pour chaque t
produit.

b liste de toutes les parties decla série IEC 62386, publiées sous le titre général Interf:
clairage adressable numérique; se trouve sur le site web de I'lEC.

quée sur le site webnde I'lEC sous webstore.iec.ch dans les données relatives au docum
herché. A cette date, le document sera

reconduit,

supprime;

remplace par une édition révisée, ou

armendé.

ant

les
DUS
par

e),
de)
la

pe

hce

comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stablilité

ent

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 séries. La série IEC 62386 spéc

ifie

un réseau de 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 compléte ces
informations avec les exigences générales relatives aux appareillages de commande et la

Partie 103 compléte ces informations avec les exigences générales relatives aux dispositifs

de

commande. La Partie 104 et la Partie 105 peuvent s'appliquer a l'appareillage de commande

ou aux dispositifs de commande. La Partie 104 fournit les exigences relatives aux composa
y Xi iV U T i i
miqroprogramme. La Partie 150 fournit les exigences concernant une alimentation él
auyiliaire qui peut étre autonome ou intégrée aux appareillages de commande ou aux

de commande. q/q/

La|série IEC 62386-2xx étend les exigences générales relatives aux a’Q%reillages

nts

de
cormmande aux extensions spécifiques aux lampes (principalement pour trocompatibilité
avgc I'Edition 1 de I'lEC 62386) et aux caractéristiques spécifiques appareillages [de
corpmande. Q)Q)’
La [série IEC 62386-3xx étend les exigences générales relatlve dispositifs de commamde
ue

aux extensions spécifiques aux dispositifs d'entrée qui decr| s types d'instances ainsi
certaines caractéristiques communes qui peuvent étre com s a plusieurs types d'instang

Ceite troisiéme édition de I''EC 62386-102 est desti e@a étre utilisée conjointement a
I'EIC 62386-101 et avec les différentes parties qui posent la série IEC 62386-2xx relal
auX appareillages de commande, et peut étre isée conjointement avec I''EC 62386-
relative aux dispositifs de commande. La pres%’(& ion en parties publiées séparément facilit
les| futurs amendements et révisions. Des ences supplémentaires seront ajoutées
fonction des besoins identifiés. \

La ptructure des normes est représe&\@ sous forme de graphique a la Figure 1 ci-dessous

eS.

ec
ve

103

era
en

Figure 1 — Représentation graphique générale de I'lEC 62386

La présente partie de I'lEC 62386, tout en faisant référence a un article quelconque des aut

res

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.
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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 XXXXXXXXb 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".

Les expressions typographiques suivantes sont utilisées:

Variables: variableName ou variableName[3:0], qui donne uniquement les bits 3 a0 de
variableName;

Plalge de valeurs: [valeur minimale, valeur maximale];

Commande: "NOM DE LA COMMANDE".
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1

INTERFACE D'ECLAIRAGE ADRESSABLE NUMERIQUE -

Partie 102: Exigences générales — Appareillages de commande

Domaine d'application

La
nur

2

Leq
de
I'ég

réfe¢rence s'applique (y compris les éventuels amendements).

IEQ
gér

IEQ
géf

IEQ
Ex

3

hériques des équipements d'éclairage électroniques.

Références normatives

documents suivants sont cités dans le texte de sorte qu'ils constituent,‘pour tout ou pa

ition citée s'applique. Pour les références non datées, la derniere@dition du document

62386-101:2022, Interface d'éclairage adressable numérique — Partie 101: Exigen
érales — Composants de systeme

62386-103:2022, Interface d'éclairage adressahle ‘numérique — Partie 103: Exigen
érales — Dispositifs de commande

62386-2xx (toutes les parties), Interface d'€clairage adressable numérique — Partie 2
gences particulieres pour les appareillages de commande

Termes et définitions

presente partie de I'EC bZ256b s'applique aux appareillages de commande par signaux

rtie

leur contenu, des exigences du présent document. Pour les références datées, selule

de

rces

res

XX

Polir les besoins du présent document, les termes et définitions de I'lEC 62386-101 ainsi que

les

[«
\

LI
en

3.1

suivants s'appliquent.

bO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilise
normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

ISO Online_browsing platform: disponible a I'adresse http://www.iso.org/obp

nivieau'réel
valeur.dui représente le rendement lumineux actuel

D
(0]
(72}

v

3.2

puissance d'arc
puissance fournie aux sources de lumiére (lampes)

3.3

diffusion
type d'adresse utilisé pour adresser simultanément I'ensemble des appareillages de commande
dans le systéme

3.4

diffusion non adressée
type d'adresse utilisé pour adresser simultanément I'ensemble des appareillages de commande
dans le systéme qui n'ont pas d'adresse courte
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PC

contréle direct de la puissance d'arc
meéthode de contrble direct du rendement lumineux

Note 1 a l'article: L'abréviation "DAPC" est dérivée du terme anglais développé correspondant "direct arc power
control".

3.6

DTR
registre de transfert des données

reg

Not
regi

3.7
adi

typ
dar

3.8
GT

code article international

nur
cor

Not

Not

Istre polyvalent utilise pour I'echange de donnees

b 1 a l'article: L'abréviation "DTR" est dérivée du terme anglais développé correspondant "data“tranisfer
Ster".

esse de groupe
e d'adresse utilisé pour adresser simultanément un groupe d'apparejllagés de commande
s le systéme

N

héro utilisé pour identifier de fagon unique, partouf”dans le monde, les artidles
nmercialisés

e 1 & 'article: Pour plus d'informations, voir http://en.wikipedia.org/wiki/GTIN

b 2 a l'article: Le code article international est composé.d'un préfixe de société GS1 ou CUP, suivi d'un nunpéro

de néférence d'article et d'un chiffre de contréle. |l est decrit dans les "GS1 General Specifications" ("Spécificatfons

gén

Not
nuni

3.9

erales GS1") (voir [1]).

e 3 a l'article: L'abréviation "GTIN" est dériyée“du terme anglais développé correspondant "global trade ftem
ber".

id

ntification

étaf provisoire appliqué lors . de la mise en service qui permet a l'installateur d'identifier{un

appareillage de commande spécifique

3.1
ni
val

3.1

MASK

val

au
ur a 8 bits

ur dont tous les chiffres binaires sont définis sur 1

Note 1 a l'article: Cela signifie qu'une trame en arriére de 8 bits de MASK correspond a une valeur de OxFF, et
qu'un emplacement de mémoire a plusieurs octets de 24 bits qui contient MASK correspond a une valeur de
OxFFFFFF.

3.12

NO
rép

onse a une requéte dans laquelle aucune trame en arriére n'est envoyée

Note 1 a I'article: Si une requéte est formulée pour laquelle la réponse est NO, il n'y a pas de réponse, de sorte

que

I'émetteur de la requéte conclue "pas de trame en arriére" suivant 8.2.5 de I'lEC 62386-101:2022.

Note 2 a I'article: Une absence de requéte peut également déclencher la réponse NO.
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3.13

NVM

mémoire non volatile

mémoire en lecture/écriture non volatile dont le contenu peut étre modifié et n'est pas perdu en
raison d'un cycle de mise sous tension

Note 1 al'article: L'abréviation "NMV" est dérivée du terme anglais développé correspondant "non-volatile memory".

3.14
NVM-RO
NVM qui ne peut faire I'objet d'une saisie a I'aide d'aucune commande

un
de

eut

num

ponN

RAM qui ne peut faire I'objet d'une saisie a I'aide d'aucune commande

3.21
RAM-RW
RAM qui peut étre modifiée a I'aide d'une ou de plusieurs commandes

3.22

adresse aléatoire

numero a 24 bits aléatoire généré par I'appareillage de commande sur demande au cours de
I'initialisation du systeme

Note 1 a l'article: L'Article A.1 fournit un exemple de pratique d'utilisation des adresses de recherche et aléatoires.
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3.23

état réinitialisé

état dans lequel toutes les variables NVM de l'appareillage de commande présentent des
valeurs réinitialisées, sauf celles qui portent le marquage "pas de modification" ou qui sont
explicitement exclues de toute autre maniére

3.24
ROM
mémoire en lecture seule non volatile dont le contenu est fixe

T a l'article: Dans Ie present document, 1e terme "en lecture seule" est definl par rapport au sysiteme. Jne
variable ROM peut effectivement étre mise en ceuvre dans la NVM, mais le présent document ne prévoit.aycun

norhbre a 24 bits utilisé pour identifier un appareillage de commande particulier dans le systgme

1 a l'article: L'Article A.1 fournit un exemple de pratique d'utilisation/des adresses de recherche et aléatoifes.

type d'adresse utilisé pour adresser un appareillage’de commande particulier dans le systéme

ps nécessaire pour passer de I'état hors tension de la lampe au fonctionnement normall de
la Iampe ou a I'état de défaillance

Note 1 a l'article: Ce temps inclut le préchauffage et I'amorgage.

3.29
strjctement monotonique
entjérement croissant ou-entiéerement décroissant sans répétition des valeurs

de

définis sur 1

Note 1 a l'article: Cela signifie qu'une trame en arriere de 8 bits de TMASK correspond a une valeur de OxFE, et
qu'un emplacement de mémoire a plusieurs octets de 24 bits qui contient TMASK correspond a une valeur de
OxFFFFFE.

3.32
YES
réponse a une requéte dans laquelle une trame en arriere de MASK est envoyée
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4 Généralités
4.1 Généralités

Les exigences de I'Article 4 de I'lEC 62386-101:2022 s'appliquent, avec les restrictio
modifications et ajouts identifiés ci-dessous.

4.2 Numéro de version

Le présent paragraphe remplace le 4.2 de I'lEC 62386-101:2022.

ns,

La fversion doit se présenter sous le format "x.y", ol le numéro de version principale x_se siltue

dans la plage comprise entre 0 et 62 et le numéro de version secondaire y se situe ,dang
plage comprise entre 0 et 2. Lorsque le nhuméro de version est codé par octet, l[eynuméro

la
de

vergion principale x doit se situer dans les bits 7 a 2 et le numéro de version secondaire y doit

se pituer dans les bits 1 a 0.

A chaque amendement d'une édition de I'lEC 62386-102, le numéro de version secondaire doit

étr¢ augmenté de un.

Lons d'une nouvelle édition de I'lEC 62386-102, le numéro dé~version principale doit 4
augmenté de un et le numéro de version secondaire doit étre €gal a 0.

Le huméro de version actuel est "versionNumber" commecela est défini dans le Tableau 16

NOTE Les documents IEC font généralement I'objet de deux amendements avant toute nouvelle édition.
5 [ Spécifications électriques

Leg exigences de I'Article 5 de I'lEC 62386=101:2022 s'appliquent.

6 | Alimentation électrique duybus

Lofsqu'une alimentation de-bus est intégrée a un appareillage de commande, les exigences|
I'Anticle 6 de I'|EC 62386-101:2022 s'appliquent.

7 | Structure du protocole de transmission

71 Généralités

Leg exigénces de I'Article 7 de I'lEC 62386-101:2022 s'appliquent, avec les ajouts suivants

7.2l ~Codage-de-trame en-avanta-16-bits

7.21 Généralités

tre

de

Pour les commandes, la trame en avant a 16 bits doit étre codée comme cela est indiqué dans

le Tableau 1.
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Tableau 1 — Codage de la trame de commande a 16 bits

Octets/Bits

Octet d'adresse

Octet de code de
fonctionnement

15 14|13‘12‘11‘10‘9

86

7...0

Méthode d'adressage des
dispositifs

0 64 adresses courtes

1 0 0

16 adresses de groupe

1 1 1

1 1 1 0

Adressage court

Adressage de groupes

Diffusion non adressée

1 1

1 1 1 1

Diffusion

1010 0000 & 1100 1011

1100 1100 4 1111 1011

Commande spéciale

Réservé

Bit sélecteur, voir 7.2.2; 0 indique DAPC, 1 indique une autre commande.

7.2.2 Octet d'adresse

L'oftet d'adresse fournit

la méthode d'adressage des dispositifs utilisée par le contréleur d'application;
le type de commande transmis dans I'octet de code de fenctionnement;

Bit 8 = '1": commande normalisée;

Bit 8 = '0": commande de contrble direct de la puissance d'arc (DAPC);

les espaces d'adressage pour les commandes“speciales;

les adresses de dispositif réservées.

Il cpnvient que le contrbéleur d'applicationutilise pas les adresses réservées.

7.2{3 Octet de code de fonctionnement

ctet de code de fonctionnement fournit

pour les commandes DAPRC, le rendement lumineux demandé;
pour les commandes normalisées, le code de fonctionnement;
I'information spécifique a la commande pour les commandes spéciales;

I'informationwéservée pour les commandes réservées.

Cadencement

Leg exigences de I'Article 8 de I'lEC 62386-101:2022 s'appliquent.

9

9.1

Les exigences de I'Article 9 de I'|EC 62386-101:2022 s'appliquent avec les ajouts suivants.

9.2
9.2

Les appareillages de commande regoivent des commandes des contrdleurs d'application. Les

Mode de fonctionnement

Généralités

Appareillage de commande

.1 Généralités

contrbéleurs d'application sont spécifiés par I'lEC 62386-103:2022.
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Rendement lumineux
demandé

Appareillage de
commande

Rendement

Puissance d’arc ;
lumineux

A

Niveau réel

IEC

Figure 2 — Appareillages de commande qui
font fonctionner directement une source de lumiére

qu aUX g eau

de rendement (lumineux) maximal d'un appareillage de commande e égal

a 1p0 %. Tous les niveaux sont spécifiés de maniére relative. L'appareillage de commande peut

fournir, physiquement, un niveau minimal tout en maintenant un rendement lumineux effedgtif.

Ce|niveau est défini comme le niveau minimal physique (PHM).

NOTE Le PHM est spécifique a I'appareillage de commande et il est supérieur a 0.

9.212 Phases de I'appareillage de commande

9.212.1 Généralités

Selon la source de lumiére, différentes phases de fonctionnement peuvent étre identifiées|au

seip d'un appareillage de commande. Voir 9.2.2.2 4 9.2.2.5,

9.2/2.2 Veille

Au|cours de cette phase, la lampe est éteinte et, durant cette phase uniquement, "targetLepel"

et 'lactualLevel" sont a 0.

9.212.3 Démarrage

Le démarrage est une phase de transition entre I'état de veille et le fonctionnement normaljou

la qgéfaillance. Cette phase est parfoispercue comme un retard. Exemples:

e |préchauffage: la lampe est chauffée en vue de son amorgage. Ceci est généralement
observé pour les sources delumiére a fluorescence;

e |amorgage: la lampe est/ amorcée. Ceci est généralement observé pour les sources|de
lumiére a décharge. a-haute intensité (HID, High Intensity Discharge) et les sources|de
lumiére a fluoreseence apres préchauffage;

e |préparation de.la mise sous tension.

Polr les infofmations complémentaires et les exceptions, se référer au 9.16.3.

9.212.4 Fonctionnement normal

En lfonctionnementnormallalampe-emet delalumiere-et peutfonctionnercommeattendy

Pour les informations complémentaires et les exceptions, se référer au 9.16.3.

9.2.2.5 Défaillance

Au cours de la phase de défaillance, la lampe ne peut pas fonctionner comme attendu.

Pour les informations complémentaires et les exceptions, se référer au 9.16.3.

9.3 Courbe de gradation

La courbe de gradation détermine de quelle maniere le niveau doit étre transformé en

rendement lumineux.
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Un "actualLevel” supérieur ou égal a 1 et inférieur ou égal a 254 doit étre transformé en
rendement lumineux selon

actualLevel -1 1

_ 253
Rendement lumineux (actualLevel) = 10 3 % .

Le rendement lumineux est exprimé par rapport au rendement lumineux maximal possible d'une
combinaison appareillage de commande-lampe donnée. La courbe de gradation commence a
0,1 % pour "actualLevel” égal a 0x01 et finit 8 100 % pour "actualLevel” égal a OXFE. La courbe
de . . ; L X . e it

étrg vérifié par essai utilisant une modification de l'intensité lumineuse, en excluant le RHM|
NOTE 1 La courbe de gradation est destinée a compenser la courbe de sensibilité a la lumiére de liceil humain.
| 4
% 1P0 |
3
[0
E —— Courbe de gradation
5 po Valeurs maximales
::C: Valeurs minimales
Epo| A
5 8]
® po| <
6
50 -
5
50| 41
3
Mo 2
1
B0 o
0 20
DO
10 -
0 : : .
0 50 100 150 200 250
Niveau r¢el
IEC
Figure 3 — Courbe de gradation
La|précision du rendement lumineux est spécifiée par les points d'essai donnés dans
le [Fableau 2. Les points d'essai du Tableau 2 et la courbe de gradation sont représentés a la

Figure 3, et Te Tableau 3 monire Te rendementTumineux par rapport au niveau. Le type de Tampe
ou la charge utilisé(e) lors des essais doit étre indiqué(e) a des fins de reproductibilité.
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Tableau 2 — Tolérance de la courbe de gradation

Niveau 1 60 85 126 145 170 195 216 229 243 254
Valeur 0,05 0,25 0,50 2,00 3,93 7,00 15,00 | 27,28 | 40,00 | 63,53
minimale
Valeur 0,10 0,50 0,99 3,04 5,10 10,09 | 19,97 | 35,43 | 50,53 | 74,05 | 100,00
nominale
Valeur 0,20 1,00 2,00 4,50 7,50 15,0 30,00 | 52,09 | 71,00 | 86,14
maximale
Lestalérances sont exprimées en % et arrondies 3 deux décimales
Tableau 3 — Courbe de gradation
Niyeau | Rendement | Niveau | Rendement | Niveau |Rendement| Niveau [Rendement| Niveau [Rendenjen
lumineux lumineux lumineux lumineux t lumingux
1 0,100 52 0,402 103 1,620 154 6,520 205 26,24{
P 0,103 53 0,414 104 1,665 155 6;700 206 26,96y
3 0,106 54 0,425 105 1,711 156 6,886 207 27,718
Y 0,109 55 0,437 106 1,758 157 7,076 208 28,48p
5 0,112 56 0,449 107 1,807 158 7,272 209 29,269
3 0,115 57 0,461 108 1,857 159 7,473 210 30,079
7 0,118 58 0,474 109 1,908 160 7,680 211 30,911
3 0,121 59 0,487 110 1,961 161 7,893 212 31,76}
¢ 0,124 60 0,501 111 2,015 162 8,111 213 32,64p
0 0,128 61 0,515 112 2,071 163 8,336 214 33,55p
1 0,131 62 0,529 K] 2,128 164 8,567 215 34,479
2 0,135 63 0,543 114 2,187 165 8,804 216 35,438
3 0,139 64 0,559 115 2,248 166 9,047 217 36,414
4 0,143 65 0,574 116 2,310 167 9,298 218 37,42p
5 0,147 66 0,590 117 2,374 168 9,555 219 38,45}
6 0,151 67 0,606 118 2,440 169 9,820 220 39,52p
7 0,155 68 0,623 119 2,507 170 10,091 221 40,61p
8 0,159 69 0,640 120 2,577 171 10,371 222 41,74p
9 0,163 70 0,658 121 2,648 172 10,658 223 42,89p
20 0,168 71 0,676 122 2,721 173 10,953 224 44,088
21 0,173 72 0,695 123 2,797 174 11,256 225 45,308
2 h’177 73 h’71/1 124 ')’Q7/1 175 11‘RRQ 228 AR‘RR
23 0,182 74 0,734 125 2,954 176 11,888 227 47,846
24 0,187 75 0,754 126 3,035 177 12,217 228 49,170
25 0,193 76 0,775 127 3,119 178 12,555 229 50,531
26 0,198 77 0,796 128 3,206 179 12,902 230 51,930
27 0,203 78 0,819 129 3,294 180 13,260 231 53,367
28 0,209 79 0,841 130 3,386 181 13,627 232 54,844
29 0,215 80 0,864 131 3,479 182 14,004 233 56,362
30 0,221 81 0,888 132 3,576 183 14,391 234 57,922
31 0,227 82 0,913 133 3,675 184 14,790 235 59,526
32 0,233 83 0,938 134 3,776 185 15,199 236 61,173
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Niveau | Rendement | Niveau | Rendement | Niveau [Rendement| Niveau |Rendement| Niveau |[Rendemen
lumineux lumineux lumineux lumineux t lumineux
33 0,240 84 0,964 135 3,881 186 15,620 237 62,866
34 0,246 85 0,991 136 3,988 187 16,052 238 64,607
35 0,253 86 1,018 137 4,099 188 16,496 239 66,395
36 0,260 87 1,047 138 4,212 189 16,953 240 68,233
37 0,267 88 1,076 139 4,329 190 17,422 241 70,121
38 0,275 89 1,105 140 4,449 191 17,905 242 72,062
9 0,282 90 1,136 141 4,572 192 18,400 243 74,05f
40 0,290 91 1,167 142 4,698 193 18,909 244 76,10y
41 0,298 92 1,200 143 4,828 194 19,433 245 78,218
42 0,306 93 1,233 144 4,962 195 19,971 246 80,378
43 0,315 94 1,267 145 5,099 196 20,524 247 82,608
44 0,324 95 1,302 146 5,240 197 21,092 248 84,88p
45 0,332 96 1,338 147 5,385 198 21,675 249 87,23p
46 0,342 97 1,375 148 5,535 199 22,275 250 89,654
47 0,351 98 1,413 149 5,688 200 22,892 251 92,13p
48 0,361 99 1,452 150 5,845 201 23,526 252 94,686
49 0,371 100 1,492 151 6,007 202 24177 253 97,30y
0 0,381 101 1,534 152 6,173 203 24,846 254 100,040
1 0,392 102 1,576 153 65344 204 25,534

9.4 Calcul de "targetLevel”

Un| contrdleur d'application indique. &,'appareillage de commande le rendement lumin¢ux
demandé et le comportement effectif'au cours du passage d'"actualLevel” a "targetLevel"|au
molen de codes de fonctionnement appropriés.

Le ['targetLevel” doit étre calculé a partir du rendement lumineux demandé comme suit:

e |0x00 doit étre accepté comme "rargetLevel” et avec la lampe éteinte;
e |toute valeur comprise entre 0x01 et "minLevel” doit donner "targetLevel” = "minLevel”;
o |toute valeur.comprise entre "maxLevel” et OXFE doit donner "targetLevel” = "maxLevel”;

e |"MASK?e doit pas influer sur "targetLevel” sauf lorsqu'une modification de l'intensité
lumineuse est en cours, voir 9.5.9;

e |toUtes les autres valeurs doivent étre acceptées comme "targetLevel”.

Le calcul du niveau cible demandé de "targetLevel” doit également étre appliqué si la demande
est fondée sur une valeur enregistrée, telle qu'un scénario, "powerOnLevel” ou
"systemFailureLevel".

A chaque modification de "targetLevel”, a I'exception de l'initialisation provoquée par un cycle
de mise sous tension, I'appareillage de commande doit actualiser "limitError” (voir 9.16.5) et
doit régler "lastLightLevel” sur le nouveau "targetLevel”. Si "targetLevel” n'est pas égal a 0x00,
"lastActiveLevel” doit étre réglé sur "targetLevel".
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9.5 Modification de l'intensité lumineuse
9.5.1 Généralités
Le processus de modification de l'intensité lumineuse correspond a un temps de transition

linéaire entre "actualLevel” et "targetLevel”. "actualLevel” et, par conséquent, le rendement
lumineux, doivent étre strictement monotoniques selon la courbe de gradation applicable.

Une modification de l'intensité lumineuse peut étre lancée de deux maniéres:

o ufilisation d'une durée de modification de l'intensité lumineuse: cette méthode définit une
durée d'utilisation du processus de modification de l'intensité lumineuse;

o |utilisation d'une vitesse de modification de l'intensité lumineuse: cette méthode definit yne
vitesse d'utilisation du processus de modification de l'intensité lumineuse.

Une modification de l'intensité lumineuse ne doit pas étre lancée si le "targetLevel” caldulé
équivaut a "actualLevel”.

Lonsqu'une modification de l'intensité lumineuse est lancée, la minuterie associée doit gtre
déglenchée et "fadeRunning"” doit étre réglé sur TRUE (voir 9.16.6).

Au|lcours de la modification de l'intensité lumineuse, le rendement lumineux doit étre maintg¢nu
le plus prés possible de la courbe de modification de I'intensité-lumineuse idéale.

Aulcours d'un processus de modification ascendante de l'intensité lumineuse, "actualLevel” doit
étr¢ augmenté selon une durée qui correspond a l'intersection d'une courbe de modification[de
I'infensité lumineuse idéale avec le point milieu ‘ehtre "actualLevel” et "actualLevel” + 1.|De
méme, au cours d'une modification descendante de l'intensité lumineuse, "actualLevel” doit &tre
diminué selon une durée qui correspond a ‘fintersection d'une courbe de modification|de
I'infensité lumineuse idéale avec le point milieu entre "actualLevel” et "actualLevel” — 1.|La
Figure 4 représente cet aspect, et s'applique aux modifications de I'intensité lumineuse lanc¢es
avgc une durée ou une vitesse de modification de l'intensité lumineuse.

Leg mesurages de la durée ou déJla vitesse de modification de l'intensité lumineuse doivent
commencer aprés l'arrét de ja-commande qui les déclenche. Lorsque la modification [de
I'infensité lumineuse se produitimmeédiatement apres le démarrage, les mesurages doivent étre
eff¢ctués a partir du moment ou "lampOn" est TRUE ou, dans le cas d'une défaillance totale des
lanpes, a partir du moment ou "lampFailure" est confirmée comme TRUE. Une modification|de
I'infensité lumineuse~doit s'interrompre automatiquement lorsque la minuterie associée a jgté
actjve pendant la durée correspondante applicable. A ce stade, la minuterie de modification|de
I'infensité lumineuse doit étre interrompue et "fadeRunning” doit étre réglé sur FALSE (yoir
9.16.6).

Cela signifie que l'appareillage de commande modifie l'intensité lumineuse jusqu'au niveau
Cibe meme en cas de Iampe totalement grillée. Si une Iampe d0|t étre etelnte a la fin d la
mo
contrlbuer a la durée de ladite modlflcatlon La phase de transmon de "mmLevel" a 0x00 doit
étre suivie immédiatement aprés écoulement de la durée de modification de lintensité
lumineuse.

Si une lampe doit étre allumée au début de la modification de l'intensité lumineuse et si son
intensité lumineuse est a modifier pour atteindre une certaine valeur, la phase de transition de
0x00 a "minLevel” ne doit pas contribuer a la durée de ladite modification. Cela signifie que la
durée de modification de l'intensité lumineuse commence lorsque la phase de démarrage est
terminée.

NOTE Le passage de 0x00 a "minLevel” comprend le démarrage.
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Figure 4 — Niveau par_ rapport a la durée,
modification ascendante et descendante de I'intensité lumineuse

Leg essais doivent étre réalisés avec "miinLevel" 2 PHM + 1. Pour plus d'informations, Yoir
Annexe B.

9.5/2 Durée de modification de I'intensité lumineuse

La durée de modification de l'intensité lumineuse doit étre conforme au Tableau 4:

"faleTime" doit étre défini.a réception de la commande "SET FADE TIME (DTR0)". "fadeTime"
peyt faire I'objet d'unésrequéte en utilisant QUERY FADE TIME/FADE RATE;

"fadleTime" doit &tre réglé sur une valeur selon les phases suivantes:

e |si "DTRO™> 15: 15

e |dans teus les autres cas: "DTR0"

La ldurée de madification de l'intensité lumineuse daoit éire calculée a partir de "fadeTime"”
comme suit:

e si "fadeTime" = 0: utiliser la durée étendue de modification de l'intensité lumineuse (voir
9.5.4);

" fadeTime" _1)
S

e si "fadeTime" se situe dans la plage [1,15]: 2[ 2

Le Tableau 4 répertorie les valeurs possibles de durée de modification de l'intensité lumineuse.
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Tableau 4 — Durées de modification de I'intensité lumineuse

Durée minimale de Durée nominale de Durée maximale de
modification de modification de modification de
"fadeTime" l'intensité lumineuse | l'intensité lumineuse | l'intensité lumineuse
S S S
0 Modification de I'intensité lumineuse étendue
1 0,6 0,7 0,8
2 0,9 1,0 1,1
3 1,3 1,4 1,6
4 1,8 2,0 2,2
5 2,5 2,8 3,1
6 3,6 4,0 4,4
7 5,1 5,7 6,2
8 7,2 8,0 8,8
9 10,2 11,3 12,4
10 14,4 16,0 17,6
11 20,4 22,6 24,9
12 28,8 32,0 35,2
13 40,7 453 49,8
14 57,6 64,0 70,4
15 81,5 90,5 99,6

9.53

La lvitesse de modification de l'intensité; lumineuse doit étre conforme au Tableau 5.

"fafleRate” doit étre définie a réception de la commande "SET FADE RATE (DTR0)". "fadeRd

Vitesse de modification de l'intensité lumineuse

peyt faire I'objet d'une requéteen utilisant QUERY FADE TIME/FADE RATE.

"fadleRate" doit étre réglée sur une valeur selon les phases suivantes:

e |si "DTR0" > 15:.15
e |Si"DTR0O" =01

e |dans tousdes autres cas: "DTR0"

La |vitesse de modification de l'intensité lumineuse doit étre calculée a partir de "fadeRd

commie suit:

Vitesse de modification de l'intensité lumineuse =

506

( "fadeRate" j
2 2

pas/s.

”

e

~

Le Tableau 5 répertorie les valeurs possibles de vitesse de modification de [l'intensité

lumineuse.
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Tableau 5 — Vitesses de modification de I'intensité lumineuse
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Vitesse minimale de | Vitesse nominale de | Vitesse maximale de
modification de modification de modification de
"fadeRate" l'intensité lumineuse | l'intensité lumineuse | l'intensité lumineuse
pas/s pas/s pas/s
1 322 358 394
2 228 253 278
3 161 179 197
4 114 127 139
5 80,5 89,4 98,4
6 56,9 63,3 69,6
7 40,3 44,7 49,2
8 28,5 31,6 34,8
9 20,1 22,4 24,6
10 14,2 15,8 17,4
11 10,1 11,2 12,3
12 71 7,9 8,7
13 5,0 5,6 6,1
14 3,6 4,0 4,3
15 2,5 2,8 3,1

9.514 Durée étendue de modification de I'intensité lumineuse

Si fadeTime" est égale a 0, et si la durée“tapide de modification de l'intensité lumineuse t¢lle
que définie dans I'lEC 62386-207 est mise en ceuvre et est égale a 0, la durée étendue|de
mofification de l'intensité lumineuse doit étre utilisée.

La [durée étendue de modification de l'intensité lumineuse peut étre définie en utilisant dine
valeur de base et un multiplicateur selon le Tableau 6 et le Tableau 7. La durée étendue|de
mofification de l'intensité\lumineuse peut étre calculée a partir de la valeur de base et|du
facteur de multiplication.

Dufée de modificdtion de l'intensité lumineuse =
ext¢ndedFadeTimeBase - extendedFadeTimeMultiplier

Cet¢i donne-une plage de 100 ms pour une durée de 16 min, et une valeur spéciale qui indique
augune modification de l'intensité lumineuse (le plus rapidement possible).
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Tableau 6 — Durée étendue de modification de l'intensité lumineuse — Valeur de base

A
de

Bits de base Valeur de base
0000b 1
0001b 2
0010b 3
0011b 4
0100b 5
8404k &
0110b 7
0111b 8
1000b 9
1001b 10
1011b 11
1011b 12
1100b 13
1101b 14
1110b 15
1111b 16

[ableau 7 — Durée étendue de modification ded'intensité lumineuse — Multiplicateur

Bits de Facteur de multiplication

multiplicateur Minimal Nominal Maximal

000b Oms?2 Oms?@ Oms?@

001b 95(ms 100 ms 105 ms

010b 0,95 s 1s 1,05 s

011b 9,5s 10s 10,5 s

100b 0,95 min 1 min 1,05 min

101b Réservé

110b Réservé

111b Réservé

2. NAucune modification de l'intensité lumineuse (le plus rapidement possible).

'exéetition de "SET EXTENDED FADE TIME (DTR0)", l'appareillage de commande
f’nir les valeurs suivantes a partir de "DTR0". Le format utilisé doit étre 0YYYAAAAD, ou Y

oit
Yb

estl égal au multiplicateur de la durée de modification de l'intensité lumineuse. et AAAADb
équivaut a la base de calcul de cette méme durée: La durée de modification de l'intensité
lumineuse résultante doit étre augmentée de fagon monotonique lorsque la durée de base

au

gmente.

Si"DTR0" > 0100 1111b:

— "extendedFadeTimeBase" doit étre réglée sur 0;

— "extendedFadeTimeMultiplier" doit étre réglé sur 0 ms, en réglant effectivement la durée
de modification de I'intensité lumineuse sur 0 s, ce qui signifie aucune modification de
I'intensité lumineuse (le plus rapidement possible). Le passage d'"actualLevel” a
"targetLevel” doit étre immédiat et le rendement lumineux doit étre ajusté le plus
rapidement possible, ce qui signifie moins de 0,8 s, soit la durée maximale de

modification de l'intensité lumineuse pour "fadeTime" = 1 (voir Tableau 4).
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e Dans tous les autres cas:
— extendedFadeTimeBase" doit étre réglée sur AAAAD;
— extendedFadeTimeMultiplier" doit étre réglé sur YYYb.

La durée étendue de modification de l'intensité lumineuse peut faire I'objet d'une requéte en
utilisant "QUERY EXTENDED FADE TIME". La réponse doit étre 0 YYY AAAADb, ou YYYb
équivaut a "extendedFadeTimeMultiplier" et AAAAb équivaut a "extendedFadeTimeBase".

9.5.5 Utilisation de la durée de modification de I'intensité lumineuse

Leg commandes qui utilisent une durée de modification de I'intensité lumineuse doivent lancer
la modification en utilisant la durée applicable. Cette durée peut étre déterminée a partir ges
régles suivantes:

o |si "fadeTime" > 0: voir Tableau 4;

e [si"fadeTime" = 0: la durée étendue de modification de I'intensité lumineuse’ doit étre utilisge,
voir Tableau 6 et Tableau 7. La durée étendue de modification de l'intensité lumineuse peut
étre calculée par multiplication de la valeur de base et du multiplicateur;

o |si "extendedFadeTimeMultiplier" = 0 ms, la durée de modification d€-I'intensité lumineuse [est
égale a 0 s, ce qui signifie aucune modification de l'intensité Jumineuse (le plus rapidemEnt
possible). Le passage d'"actualLevel” a "targetLevel” doit-étre immédiat et le rendemjent
lumineux doit étre ajusté le plus rapidement possible.

Le |niveau cible doit étre calculé a partir du paramétre deycommande. Le niveau cible caldulé
doif étre atteint aprés expiration de la durée de modification de I'intensité lumineuse.

La |durée étendue de modification de l'intensité\lumineuse prend également en charge |les
dunées de modification de I'intensité lumineuseécinférieures a 0,7 s. Si une durée de modificafion
de |'intensité lumineuse inférieure a 0,7 s €8t lancée alors que cette durée ne peut pas étre
exdcutée par la combinaison d'appareillage de commande et de source de lumiére,
I'agpareillage de commande doit ajustet*le rendement lumineux le plus rapidement possible.
Tolitefois, I'appareillage de commande doit répondre comme si la modification de l'intensité
lumineuse était achevée dans la durée demandée.

9.5/6 Utilisation de la vitesse de modification de l'intensité lumineuse

9.5/6.1 Modification ‘de l'intensité lumineuse au moyen des commandes "UP" et
IIDOWNII

Le§ commandes“*UP" et "DOWN" doivent lancer une modification d'une durée |de
200 ms £ 20 nis:

"tangetLevel' doit étre calculé a partir d'"actualLevel” en utilisant la vitesse de modification|de
I'infensité lumineuse applicable. Le niveau cible calculé doit étre atteint aprés expiration d¢ la
mofiffeation de l'intensité lumineuse d'une durée de 200 ms. T

NOTE 1 Etant donné que la vitesse de modification de I'intensité lumineuse est utilisée, il est possible d'atteindre
"minLevel” ou "maxLevel” avant la fin de la modification. Ceci n'entraine pas la suppression du bit "fadeRunning".

NOTE 2 En raison des tolérances relatives a la vitesse de modification de l'intensité lumineuse, différents
appareillages de commande peuvent réagir aux commandes qui utilisent des vitesses effectives légérement
différentes. Par conséquent, apres le traitement de ces commandes de gradation relative, différents appareillages
de commande peuvent avoir des valeurs différentes pour "targetLevel” (et par conséquent également pour
"actualLevel" et "lastLightLevel").

9.5.6.2 Modification de l'intensité lumineuse au moyen des commandes
"CONTINUOUS UP" et "CONTINUOUS DOWN"

La commande "CONTINUOUS UP " doit régler "targetLevel”" a "maxLevel” et lancer la
modification en utilisant la vitesse applicable. La modification de l'intensité lumineuse doit
s'arréter lorsque "maxLevel" est atteint.
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La commande "CONTINUOUS DOWN" doit régler "targetLevel" a "minLevel" et lancer la
modification en utilisant la vitesse applicable. La modification de l'intensité lumineuse doit
s'arréter lorsque "minLevel" est atteint.

A l'exécution de "CONTINUOUS UP" ou "CONTINUOUS DOWN?", au moins un pas doit étre
exécuté, sauf si cela est exclu par "minLevel” ou "maxLevel".

Se reporter au 9.5.9 pour l'interruption d'une modification de l'intensité lumineuse avant
d'atteindre "minLevel"” ou "maxLevel”.

NO7
ava
NOT
valg
exe

9.5

Si

mo
s'a
mo

9.5

[E 1 Contrairement aux instructions "UP" et "DOWN?", il n'est pas possible d'atteindre "minLevel" ou "maxLd
ht la fin de la modification. Par conséquent, le bit "fadeRunning" est supprimé a la fin de la modification.

[E 2 Comme pour les instructions "UP" et "DOWN?", différents appareillages de commande peuvent/avoir
urs différentes pour "targetLevel”, "actualLevel" et "lastLightLevel” aprés arrét préalable de la modification
mple par le biais de DAPC(MASK)).

7 Réponse du systéme a une modification de I'intensité lumineuse

"fadeTime", "extendedFadeTimeBase", "extendedFadeTimeMultiplier'~etlou "fadeRate” S
difiées lors d'une modification de l'intensité lumineuse en cours{/cette dernieére doit al
chever sans recalculer la durée et/ou la vitesse de modificationde l'intensité lumineuse.
Hification de l'intensité lumineuse suivante doit utiliser les val€urs recalculées.

8 Réponse du systéme lors d'une modification de\la veille et du démarrage

Si ine modification de I‘intensité lumineuse est lancéelau cours de la veille, son processus

se
aux
fon

Si
se
qu

La

commandes de niveau doit étre identique “a ce qu'elle serait si la ou les lam
ctionnaient au "minLevel".

terminer par "actualLevel". La réaction aux commandes de niveau doit étre identique a
blle serait si la ou les lampes fonctionnaient a I'"actualLevel”.

modification de l'intensité lumineuse doit commencer:

dés que "lampOn" est TRUE, ou

dans le cas d'une défaillance totale des lampes, dés que "lampFailure" est confirmée com|
TRUE.

Polir de plus amples informations concernant "lampOn" et "lampFailure", voir 9.16.3 et 9.16.

9.5

9 Interruption d'une modification de l'intensité lumineuse

Tonrte commande qui régle une ou plusieurs des variables suivantes

oit
ferminer par "actualLevel" égal a "minLevel" au cours de la phase de démarrage. La réacﬂ:on

vel"

des
par

ont
ors
La

pes

ine modification de l'intensité lumineuse est lancée lors du démarrage, son processus doit

ce

me

"targetLevel", "minLevel"”, "maxLevel"”

ainsi que I'exécution de I'une des commandes suivantes

"DAPC(MASK)", "IDENTIFY DEVICE"

doit interrompre une modification de l'intensité lumineuse en cours.

NOTE 1 La modification de I'intensité lumineuse s'interrompt méme si la valeur de la variable concernée ne cha
pas.

nge
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Lorsqu'une modification de l'intensité lumineuse en cours est interrompue par un contrbleur
d'application, la minuterie associée doit étre arrétée immeédiatement. Aprés l'interruption de la
minuterie, "targetLevel” doit étre réglé sur "actualLevel” et la commande doit étre exécutée (le
cas échéant).

Lorsqu'une modification de l'intensité lumineuse en cours est interrompue alors qu'elle était en
attente a I'état "minLevel” lors du démarrage, l'appareillage de commande doit achever le
processus de démarrage.

NOTE 2 Ceciimplique que, dans ce type de cas, "targetLevel” et "actualLevel” équivalent tous deux a "minLevel".

9.6 Niveau min et max

La [ modification du niveau min ou max doit interrompre toute modification de intengité
lunjineuse en cours, avant la mémorisation du nouveau niveau min ou max.

"SET MIN LEVEL (DTR0)" doit définir "minLevel” selon la valeur "DTR0":

e |[si0<"DTR0O" < PHM: PHM,;
° si "DTRO" = "maxLevel” ou MASK: ”maxLevel”;

e |dans tous les autres cas: "DTRO".

"tafgetLevel” doit étre recalculé a partir du nouveau "minkevel”. "actualLevel” doit étre modifié
en |"targetLevel” immédiatement et le rendement lumineux doit étre ajusté le plus rapidemgent
pogsible. Ainsi, "limitError" doit étre réglée sur TRUE:

Si lactualLevel” > 0 et "actualLevel” < "minLevel” a la suite duu'églage d'un nouveau niveau E{in,

"SET MAX LEVEL (DTR0)" doit définir "maxLevelselon la valeur "DTR0", comme suit:

e |si "minLevel” 2 "DTRO": "minLevel”;
e |[si "DTR0" = MASK: OxFE;

e |dans tous les autres cas: "DTRO.
Si lactualLevel” > "maxLevel" aa Suite du réglage d'un nouveau niveau max, "targetLevel” doit
étre recalculé a partir du neuveau "maxLevel”. "actualLevel” doit étre modifié en "targetLevel”

imrmédiatement et le rendement lumineux doit étre ajusté le plus rapidement possible. Ainsi,
"limitError" doit étre réglée sur TRUE.

NOTE ‘"minLevel" et mgxLevel” peuvent étre utilisés pour compenser les différences de propriétés des appareilldges
de ¢gommande. Partexemple, si les appareillages de commande ont des valeurs différentes pour PHM, ils peuyent
étrelréglés de maniére a se comporter de fagon similaire en ajustant "minLevel”.

9.7 Commandes

9.711 Généralités

Un appareillage de commande doit vérifier le schéma d'adressage du dispositif afin de
déterminer si ce dernier est adressé par une commande. L'appareillage de commande doit
accepter la commande, a moins que l'une ou plusieurs des conditions suivantes s'appliquent:

e lacommande est envoyée par adressage court, et I'adresse courte attribuée n'est pas égale
a "shortAddress",;

e |a commande est transmise par adressage de groupes, et le groupe attribué ne correspond
a aucun des groupes identifiés par "gearGroups";

e |a commande est envoyée par adressage réservé;

e la commande est envoyée par adressage de diffusion non adressée, et "shortAddress” n'est
pas la valeur MASK;

e la commande n'est pas définie (commande réservée, par exemple).
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Les groupes de commande suivants peuvent étre identifiés:

e instructions de niveau;
— instructions de niveau sans modification de l'intensité lumineuse;
— instructions de niveau qui déclenchent une modification de l'intensité lumineuse;

instructions de configuration;

requétes;

e commandes spéciales;

— instructions;
— requétes;

e |commandes d'application étendues.
9.712 Instructions de niveau sans modification de I'intensité lumineuse

Leg instructions de niveau sans modification de l'intensité lumineuse sont dés instructions|ou
le "targetLevel” doit étre calculé; le passage d'"actuallLevel” a "targetLevel! doit étre immédiat et
le nendement lumineux doit étre ajusté le plus rapidement possible.

Ce$ commandes peuvent étre réparties en trois catégories:

e |commandes de niveau absolu

— "OFF", "RECALL MIN LEVEL", "RECALL MAX LEVEL";

e [commandes de niveau relatif

"STEP UP", "STEP DOWN", "ON AND STEP UP", "STEP DOWN AND OFF";
e |commandes de configuration

"RESET", "SET MIN LEVEL (DTR)\"SET MAX LEVEL (DTRO0)".

9.713 Instructions de niveau qui.déclenchent une modification de I'intensité
lumineuse

Leg instructions de niveau quj~déclenchent une modification de l'intensité lumineuse sont des
insfructions ou le "targetLevel™ doit étre calculé; "actualLevel” doit subir une modification|de
I'infensité lumineuse vers™’targetLevel” en utilisant la durée ou la vitesse correspondante
applicable. Si la duréexde modification de I'intensité lumineuse est égale a O's, le passeLge
d'"4ctualLevel” a "targetLevel” doit étre immédiat et le rendement lumineux doit étre ajusteé le
plup rapidement possible.

Ce$ commandes peuvent étre réparties en deux catégories:

e linstructions de niveau absolu qui utilisent la durée de modification de l'intensité lumineyse
"DAPC (level)", "GO TO SCENE (sceneNumber)", "GO TO LAST ACTIVE LEVEL";
e instructions de niveau relatif qui utilisent la vitesse de modification de l'intensité lumineuse
"UP", "DOWN";
"CONTINUOUS UP", "CONTINUOUS DOWN".

9.7.4 Instructions de configuration

Les instructions de configuration peuvent étre utilisées pour modifier plusieurs propriétés
d'appareillages de commande.

9.7.5 Requétes

Les requétes peuvent étre utilisées pour demander la valeur de plusieurs propriétés
d'appareillages de commande.
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.6 Commandes spéciales

Les commandes spéciales constituent un groupe de commandes non adressables. Tous les
appareillages de commande doivent interpréter les commandes spéciales.

9.7

7 Commandes d'application étendues

Les commandes dont le code de fonctionnement se situe dans la plage de O0xEO a OxFF sont
réservées aux types ou aux caractéristiques de dispositifs spéciaux. Chaque type ou
caractéristique de dispositif redéfinit ces commandes, sauf la commande avec le code de

fon

tionnement OxFF ("QUERY EXTENDED VERSION NUMBER"™) Pour plus d'informati

ns,

VOl
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if 9.18.

Itérations de commandes
1 Généralités
exigences du 9.4 de I'lEC 62386-101:2022 s'appliquent avec les ajouts\suivants.

2 Itération des commandes "UP" et "DOWN"

instructions "UP" et "DOWN" peuvent étre transmises en tant,qu'itération de command
exécution de la premiére instruction de ce type d'itération, a moins que les valeurs

E 1 Ceci assure un impact certain au début d'une itération.

terme de ce premier pas, la modification de.lintensité lumineuse d'une durée de 200
[ commencer a la vitesse correspondante-applicable. Les pas ultérieurs doivent §
cutés a des intervalles déterminés parla’vitesse de modification de l'intensité lumine

hme partie intégrante de l'itération™ doit provoquer le redémarrage du processus
dification de l'intensité lumineuse” d'une durée de 200 ms et un nouveau calcul
rgetLevel” en conséquence. Lactransition d"actualLevel" doit se produire conformément

P - "fadeRate") aprés I'exécution de la premiére commande "UP" et "DOWN".

[E 2 Lorsque la vitessende ‘modification de l'intensité lumineuse change au cours d'une itération de comma
buvelle vitesse n'est pas-appliquée lors de I'exécution de cette itération de commande.

Figure 5 récapitule le comportement nécessaire. Les itérations commencent a Cmd 1
chevent & Time out.

es.
de

pLevel" ou "maxLevel" ne I'excluent, un pas ("targetLevel" final = "targetLevel" calculé = 1) doit
étre exécuté.

ms
tre
Ise

licable, tant que l'itération se pourstit. Chaque instruction "UP" ou "DOWN" exécutée

de
de
au

1 et a la Figure 4, la premiere transition, en excluant le pas initial, se produisant a

de,

et



https://iecnorm.com/api/?name=386bc5055287e418f5c64847e1edacb5

IEC 62386-102:2022 © |IEC 2022 - 109 -

9.8

IIEP
pui

A
pro
qud
I'in
ach

NOT
pas
sen

La
acq
d'u
acq

Lo
lan

Si
ung
Séq
rap

12 + “fude
Rate") 1/"fadeRate" 1/"fadeRate"
- e 00
| | | | X | Vi
I T 1 —, | x
Pas Pas Pas Pas i Pas :
| | : : :
T : : :
|—|| | : : :
— : : :
| |_|| : : :
—d _§ ;
}
T T T T T T T T T Time T Time
Cmd1 2 3 4 5 6 7 8 Cmd9 out Cmd 1 out’

EC
igure 5 — Cadencement et réponse lors de I'exécution d'une itérationde command

3 DAPC SEQUENCE (déconseillé)

IABLE DAPC SEQUENCE" lance une itération de commande” de contrble direct de
5sance d'arc (DAPC) qui permet un contréle dynamique du_rendement lumineux.

'exécution de "ENABLE DAPC SEQUENCE", l'appareillage de commande doit utili
visoirement une durée de modification de l'intensité lumineuse de 200 ms + 20 ms, tan

I'itération de commande est active indépendamment de la durée de modification
ensité lumineuse réelle ou étendue. Lorsque _la derniere modification de la séquence
evée, les valeurs d'origine doivent étre utilisées.

[E Etant donné que les variables de durée etvde‘vitesse de modification de I'intensité lumineuse ne chan
la durée et la vitesse de modification peut éire définie comme normale et/ou faire I'objet d'une requéte e

b .

séquence DAPC doit se terminer si, aprés 200 ms, I'appareillage de commande n'a

W

ser
dis

de
est

ent
ce

pas

epté de commande "DAPC, (/evel)". La séquence DAPC doit étre abandonnée a I'exécufion

he commande de contrgléuindirect de la puissance d'arc. "ENABLE DAPC SEQUEN(
eptée lors d'une itération)de commande DAPC doit étre rejetée.

CE"

sque la séquence~DAPC est active, chaque exécution d'une commande "DAPC (level)" doit

cer une modifi¢ation de l'intensité lumineuse d'une durée de 200 ms.

a combinaison d'appareillage de commande et de source de lumiére ne peut pas exécy
durée'de modification de l'intensité lumineuse de 200 ms comme cela est exigé pa
uence\. DAPC, l'appareillage de commande doit ajuster le rendement lumineux le p
idement possible. Toutefois, I'appareillage de commande doit répondre comme si

ter
la
lus
la

mo

dification de l'intensité lumineuse était achevée dans la durée demandée

9.9
9.9

Modes de fonctionnement

.1 Généralités

Différents modes de fonctionnement peuvent étre sélectionnés au moyen de la commande

"SET OPERATING MODE (DTR0)".

I'objet d'une requéte au moyen de "QUERY OPERATING MODE".

L""operatingMode” actuellement sélectionné peut faire
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Les modes de fonctionnement 0x00 a Ox7F sont définis dans le présent document. Le mode de
fonctionnement 0x00 au moins doit étre disponible. Les modes de fonctionnement 0x80 a OxFF
sont spécifiques au fabricant. La requéte "QUERY MANUFACTURER SPECIFIC MODE" peut
étre utilisée pour déterminer si le mode de fonctionnement de I'appareillage de commande est
un mode normal défini dans I'lEC 62386 ou un mode spécifique au fabricant.

9.9.2 Mode de fonctionnement 0x00: mode normal

Lorsqu'un dispositif est en mode normal ("operatingMode"= 0x00), son comportement doit étre

tel qu'exigé par le présent document, jusqu'a ce qu'il soit réglé sur un mode de fonctionnement
différent-de-0x00-

9.9.3 Mode de fonctionnement 0x01 a Ox7F: réservé

Leg modes de fonctionnement 0x01 a Ox7F sont réservés et ne doivent pas étre atilisés.

9.94 Mode de fonctionnement 0x80 a OxFF: modes spécifiques au fabricant

Il donvient d'utiliser les modes spécifiques au fabricant uniquement- si les caractéristiqlies
exigées par l'application ne sont pas couvertes par la série IEC 62386. Lorsque le mode|de
fonctionnement d'un appareillage de commande est spécifique awfabricant, le comportemgent
dudit appareillage peut également étre spécifique au fabricant, avec les exceptions suivantes:
e |en ce qui concerne l'accés au bus, l'appareillage de.;Commande doit étre conform¢ a
I'"EC 62386-101:2022;

e [l'appareillage de commande doit étre conforme auprésent document au moins tant que|les
commandes suivantes sont concernées:

"SET OPERATING MODE (DTR0)", "QUERY OPERATING MODE", et
"QUERY MANUFACTURER SPECIFIC'MODE";

— toutes les commandes spéciales (voir 11.7) sauf
WRITE MEMORY LOCATION (DRI, DTRO, data),
WRITE MEMORY LOCATION.:“NO REPLY (DTRI, DTRO, data) et PING.

N

Polir les commandes ci-dessus, les exigences du 7.2 s'appliquent.

Il st recommandé de continuer a suivre les commandes spécifiées dans toutes les pariies
migdes en ceuvre de la série 1TEC 62386 méme dans le cas de modes spécifiques au fabricant.

9.10 Blocs de mémoire
9.10.1 Généralités

Leg blocs de’ mémoire sont des espaces mémoire librement accessibles qui contiennent |les
infgrmations ou les paramétres de configuration de I'appareillage de commande. Il n'est pas
négessaire de mettre en ceuvre tous les blocs de mémoire consécutifs. De méme, au sein d'un

blob—de—mémeoire,—Hn'est—pas—néeessaire—de—mettre—en—ecuvretous—les—emplacements
consécutifs. Tous les emplacements de blocs de mémoire mis en ceuvre de tous les blocs de
mémoire également mis en ceuvre peuvent étre lus au moyen de commandes d'acces de la
mémoire. Une partie de la mémoire est en lecture seule et programmée par le fabricant de
I'appareillage de commande ou mise a jour par l'appareillage de commande lui-méme. Pour
toutes les autres parties, I'accés en écriture au moyen de commandes d'accés de la mémoire
peut étre activé par le fabricant. A I'exception de I'emplacement 0x02, tous les emplacements
inscriptibles d'un bloc de mémoire sont verrouillables, sauf spécification contraire dans la table
des blocs de mémoire correspondante. Les emplacements dans les blocs de mémoire doivent
étre mis en ceuvre en utilisant les types de mémoires indiqués dans le Tableau 8.
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Tableau 8 — Types de mémoires

Type de Accessibilité|Vvolatilité® | Peut étre modifiée de Description
mémoire par le bus? maniére autonome par
I'appareillage de
commande pendant
I'exécution
ROM RO NV Non Concerne I'ensemble des valeurs fixes qui ne

varient pas pendant I'exécution de I'appareillage
de commande.
NOTE La mémoire ROM est par nature en
tectureseute; Tmais peut etre modifiee tors g la
programmation au cours de la productiop.

RAM-RO RO \% Oui Pour les valeurs qui ne sont pas retenues suf
un cycle de mise sous tension. Le.contenu ng
peut pas étre modifié a partir de-l'interface.

RAM-RW RwW V Oui Pour les valeurs qui ne sont(pas retenues suf
un cycle de mise sous tension” Le contenu pgut
étre modifié a partir de 'interface.

NVM-RO RO NV Oui Pour les valeurs qui sont retenues sur un cygle
de mise sous tension. Le contenu ne peut pds
étre modifié a_partir de l'interface.

NVM-RW RwW NV Oui Pour les valeurs qui sont retenues sur un cygle
de mise Sous tension. Le contenu peut étre
modifi€/a,partir de l'interface.

[

o

RO: lecture seule (Read-Only). RW: lecture-écriture (Read-Write),

tension).

V: volatile (non retenue sur un cycle de mise sous tension),-NY.: non volatile (retenue sur un cycle de mise gqous

L'e
cor
spé
les
bes

9.1

Lo
I'af

space mémoire adressable est limité a unespace maximal de 256 blocs de mémoire, cha

blocs de mémoire 200 a 255, cecilaisse de I'espace pour 198 blocs de mémoire pour
oins spécifiques au fabricant dans la plage de [2,199].

0.2 Carte de mémoire

squ'un bloc de mémoire spécifique au fabricant dans la plage de [2,199] est mis en ceu

Tableau 9.

cun

nportant au maximum 255 octets (environ 64 ko). Dans la mesure ou le présent document
cifie comment mettre en ceuvre les.blocs de mémoire 0 et 1 (lorsqu'ils existent), et réserve

les

ectation de son-gcontenu doit étre conforme a la carte de mémoire fournie dans| le
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Tableau 9 — Carte de mémoire de base des blocs de mémoire

Adresse Description Valeur par défaut Valeur Type de
(valeur d'origine) réinitialisée® mémoire
0x00 Adresse du dernier emplacement de Rodage en usine, Pas de ROM
mémoire accessible plage modification
[0x03,0xFE]
0x01 Octet indicateur? a a Tout type?
0x02 Octet de verrouillage du bloc de OxFF OxFF¢ RAM-RW

mémoire. Les octets verrouillables dans
le bloc de mémoire doivent étre en

lecture seule, tandis que I'octet de
verrouillage a une valeur différente

de 0x55.
[0403,0xFE] | Contenu de bloc de mémoire? a a Tout'type?
OxFF Réservée — non mise en ceuvre Réponse NO Pas de n.a.
modification
a8 |L'objet, les valeurs par défaut, les valeurs de mise sous tension, les valeurs réinitjialiséés et les types|de
mémoires de ces octets doivent étre définis par le fabricant.
b | Réinitialisation de la valeur aprés une commande "RESET MEMORY BANK".
¢ | Egalement utilisée comme valeur de mise sous tension, sauf indication contrdire-explicite.
L'oftet qui se trouve dans I'emplacement 0x00 de chaqueltbloc contient I'adresse du dernier

emplacement de mémoire accessible du bloc. La valeur, doit étre comprise dans la plage

[0xP3,0xFE].

L'ortet dans I'emplacement 0x01 est spécifique _au fabricant. Lorsqu'il est mis en ceuvrg
conyvient que le fabricant décrive I'utilisation de‘cét octet (ainsi que I'ensemble du contenu
blop de mémoire).

NOTE 1 |l peut étre utilisé, par exemple, pour mémoriser une somme de contréle dans le cas d'un bloc de mém
a cqntenu statique. Il n'est pas utile d'utiliser dne somme de contréle dans un bloc de mémoire dont le contenu
modifié par I'appareillage de commande.

L'optet de Il'emplacement 0x02° doit étre utilisé pour verrouiller l'accés en écritd
L'emplacement de mémoire:0x02 proprement dit ne doit jamais étre verrouillé pour écritd
Alors que cet emplacemént*de mémoire contient toute valeur différente de 0x55, tous
emplacements de mémpite marqués "(verrouillable)" du bloc de mémoire correspondant doiyv|
étre en lecture seule.SHappareillage de commande ne doit pas modifier la valeur de I'octet
verfouillage autrement qu'a la suite du cycle de mise sous tension,
"RESET MEMORY~BANK (DTR0)" ou de toute autre commande qui affecte I'octet
verrouillage.

L'emplacement OxFF est un emplacement réservé dans chaque bloc de mémoire et n'est
acdessible. Cet emplacement ne doit pas étre mis en ceuvre comme emplacement de bloc

Ll
du

oire
est

bas
de

mémoaire normal. Lorsqu'il est adressé, I'appareillage de commande doit répondre comme si

cet

emplacement n'était pas mis en ceuvre, et il ne doit pas augmenter "DTR0".

NOTE 2 Cet emplacement est réservé pour interrompre I'augmentation automatique de "DTR0".
9.10.3 Sélection d'un emplacement de bloc de mémoire

Pour sélectionner un emplacement de bloc de mémoire, une combinaison de numéro
d'emplacement au sein du bloc de mémoire est exigée.

Le bloc de mémoire doit étre sélectionné par un réglage du numéro de bloc de mémoire

et

en

"DTRI". L'emplacement dans le bloc de mémoire doit étre sélectionné par la valeur en "DTR0".
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9.10.4 Emplacements de mémoire protégeables

Les emplacements de blocs de mémoire marqués comme "protégeables" peuvent étre protégés
contre la lecture ou I'écriture ou étre supprimés a l'aide d'une méthode spécifique au fabricant.

Les emplacements protégeables dont la protection contre la lecture est activée doivent
répondre MASK a la commande "READ MEMORY LOCATION (DTRI, DTR0)". Dans ce cas, la

mise en ceuvre ou la mise a disposition de la caractéristique associée est facultative.

NOTE 1 La protection contre la lecture peut étre activée par défaut. Si la protection contre la lecture est activée,
celg-sigrifiequetafonctionassociée-peutre-pas-dire-mise-onceuvre-et que-lefabricantn'est pas—obligé-defoyrnir
un rhécanisme pour désactiver la protection contre la lecture.

Le [contenu des emplacements protégeables dont la protection contre I'écriture est activée|ne
peut pas étre écrasé.

NOTE 2 Cela signifie que la commande WRITE MEMORY LOCATION ne renvoie aucune réponse lors dlune
tentptive d'écriture dans un emplacement protégé contre I'écriture.

9.10.5 Lecture dans le bloc de mémoire

9.10.5.1 Généralités

Un|emplacement de bloc de mémoire sélectionné peut étre lu au moyen de la commande
"READ MEMORY LOCATION (DTRI, DTR0)". La réponse.‘doit étre la valeur de l'octet a
I'emhplacement de bloc de mémoire adressé.

Lonsque le bloc de mémoire sélectionné n'est pas mis en ceuvre, la commande doit étre rejetée.
Lonsque I'emplacement de bloc de mémoire sélectionné se situe au-dessous de I'emplacemjent
OxRF, "DTR0O" doit étre augmenté de un, méme si I'emplacement de mémoire n'est pas mis|en
ceuvre. Dans le cas contraire, "DTR0" nedoit pas varier. Ce mécanisme permet une lecture
corjsécutive facile des emplacements de‘blocs de mémoire.

Apres lecture de plusieurs octets~issus d'un bloc de mémoire, il convient que le contrblpur
d'application vérifie la valeur de "DTR0" afin de s'assurer que son emplacement est celui attendu
ou pouhaité. Tout défaut d'adaptation indique une erreur de lecture.

9.10.5.2 Lecture dewaleurs a plusieurs octets

Polir assurer la cohérence des données lors de la lecture d'une valeur a plusieurs octets dans

un
oct
dé

blo

bloc de mémgire, un mécanisme doit étre mis en ceuvre afin de verrouiller I'ensemble
cts de la yaleur a plusieurs octets lorsque le premier octet de cette valeur est lu, et de

c de memoire de la méme unité logique est lu.

les
les

errouiller|oersque le premier octet d'une autre valeur a un octet ou a plusieurs octets de tout

La

lectUre d'un emplacement a plusieurs octets doit restituer la valeur stockée, mais pas

les

valeurs qui résident dans le tampon d'écriture utilisé pour la mise en tampon tant que la valeur
compléte n'a pas été écrite en mémoire (voir 9.10.6.3).

9.1

0.5.3 Emplacements non mis en ceuvre

Lorsqu'un bloc de mémoire existe, que I'emplacement de bloc de mémoire sélectionné

n'est pas mis en ceuvre, et que MASK n'apparait pas dans la plage de valeurs admise, ou

se situe au-dessus du dernier emplacement de mémoire accessible,

la réponse a "READ MEMORY LOCATION (DTR1, DTR0)" doit étre NO.
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