IEC TR 63037:2019-06(en)

IEC TR 63037

Edition 2.0 2019-06
REDLINE VERSION

TECHNICAL
REPORT

~

N
>
R fiE
S
&
<&
\V

=4

Electrical interface specifications for self balleQd lamps and controlgear ii
phase-cut dimmed lighting systems



https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch

Switzedand
W

Abouyt the IEC

The [nternational Electrotechnical Commission (IEC) is the leading global organization that prepares and-publjshes

Interpational Standards for all electrical, electronic and related technologies.

Abouyt IEC publications

The fechnical content of IEC publications is kept under constant review by the IEC. Please make sure that you havle the

lates] edition, a corrigendum or an amendment might have been published.

IEC Hublications search - webstore.iec.ch/advsearchform Electropedia - www.electropedia.org
The @advanced search enables to find IEC publications by a  The world's leading online(dictionary on electrotechnology,

varie of criteria (reference number, text, technical containing more than 22-000 terminological entries in Epglish

committee,...). It also gives information on projects, replaced  and French, with equivalent terms in 16 additional languages.
and withdrawn publications. Also known as the-International Electrotechnical Vocalpulary

(IEV) online.
IEC Just Published - webstore.iec.ch/justpublished

Stay jup to date on all new IEC publications. Just Published IEC Glossary. - std.iec.ch/glossary
details all new publications released. Available online and 67 000 eleCtrotechnical terminology entries in English and

onceja month by email. French ‘extracted from the Terms and Definitions clause of

IEC _publications issued since 2002. Some entries have|been

IEC Gustomer Service Centre - webstore.iec.ch/csc collected from earlier publications of IEC TC 37, 77, 86 and

If yod wish to give us your feedback on this publication or  €ISPR.
need|further assistance, please contact the Customer Service
Centile: sales@iec.ch.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

IEC TR 63037

Edition 2.0 2019-06
REDLINE VERSION

TECHNICAL
REPORT

“colour
inside

Electrical interface specifications for self ballasted lamps and controlgear i
phpse-cut dimmed lighting systems

=]

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.140.99 ISBN 978-2-8322-7095-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

-2- IEC TR 63037:2019 RLV © IEC 2019

CONTENTS

FOREWORD ...ttt e e et et e e et et e e et et e e e e e e e e e e e e e e e e eanneenns 4
LN I O 1 1 L I 1 ] PN 2
1 S T o] o 1 Y S 7
2 NOIMALIVE FEFEIENCES ... et 7
3  Terms, definitions, abbreviated terms and symbols..........ooi i 7
3.1 Terms and definitioNS.......oooo i 7
3.2 Abbreviated terms and symbols ... ....9
General desCription ... e N .11
5 | General reqQUIrEmMENTS ...iuie e e .11
8.1 Voltage rating ..o O .11
8.2 Frequency rating .. ..o A .12
5.3 Marking of controlgear ........ ..o A T .12
6 Description of the lighting system and its components ............... O . .12
8.1 Wiring method........coiii e A S .12
g.2 Wiring diagram..........oooeiiiiiiiiieieieeeeeeeeeee e e, .12
7 | Eleetrical Specifications ... AN .13
71 General. ..o .13

7.2 Electrical characteristics during the on-stateof a-phase-cut-dimming lighting
SYSEEIM Lo .13
7.2.1 LCT=Y a1 =Y PPN .13
7.2.2 Electrical characteristics for leading edge dimming method ........................] .14
7.2.3 Electrical characteristics foritrailing edge dimming method .........................] .18

7.3 Electrical characteristics during the off-state of a-phase-cut-dimming lighting
S S M o e .23
7.4 Audible NoiSe ... ... .24
7.5 L€ a0 1= 1] o T PSPPSR .24
7.6 Flicker of light oUtpUT ... ..o ..25
7.7 (DT a L e YT Te [ =T T T DU PPTRRN ..25
7.8 Maximum TUMbDEr Of CYCIES .. oo .26
T I =TS o] o Tod Yo [ U1y PP PEPRPN ..26
8.1 LT =Y 2 1<) = .. 26
g.2 P A AN B OIS Lo ..26
8.3 Tests for leading edge dimmable deViCes.........coiviiiiiiiiiiiiii e, ..26
8:3.A1 LY o= = | .. 26
8.3.2 lestrelated To the non-conducling phase ... .. e ieeeaeneenne 27

8.3.3 Test related to the conducting phase and to the transition from the non-
conducting to the conducting phase ... 27
8.4 Tests for trailing edge dimmable devices ..., 28
8.4.1 GBNEIAL .. 28
8.4.2 Test related to the conducting phase ..., 28

8.4.3 Test related to the transition from the conducting phase to the non-

CONAUCEING PRASE ..o 28
8.4.4 Test related to the non-conducting phase ..., 29
8.5 Tests for characteristics during electronic off-state ...............coooiiiiiiin . 29
8.6 Testing audible NOISE ... 29
8.6.1 LY o T=T = | 29


https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

IEC TR 63037:2019 RLV © IEC 2019 -3-

8.6.2 TSt SO U e 30
8.6.3 K= A o] e Yo7 U1 == 31

8.7 Testing GhOSTING ..o 32
8.8 Measurement method for determining flicker.............cooii i, 32
8.9 Measurement method for determining dimming range ..........ccoocoiviiiiiiinincn e, 32
Annex A (informative) Voltage shapes to be used for tests-HItEC-TR 63037 ......ccceenvennnnnnn. 34
A1 LT =Y o =T - ¥ S 34
A.2 Waveform desSCription ... 34
Annex B (informative) Equivalent phase-cut dimmercircuit ...........ooveeeeneeeeeeeeeneieeneeeeeeeen. . 35
B OgraP Y e e TR ..36
Figre 1 — Example of wiring diagram ...........cooiiiiiiiiiiiie e S T .13
Figre 2 — Timing leading edge dimming method ...........c..cooiiiiiiiiii e .14
Figyre 3 — Timing trailing edge dimming method ... S .19
Figure 4 — Test setup for testing the conducting phase ... e Do .27
Figre 5 — Test setup for the transition from conducting to the non-<conducting phase......... ..28
Figre 6 — Test setup for the non-conducting phase............coo @i, ..29
Figyre 7 — Test enclosure ... S ..30
Figyre 8 — Geometry of microphone placement in relation@@'the DUT ............ccoiiiiiiiiiininnny .. 31
Figyre 9 — Test setup for determination of RMLO ...y e ..33
Figre A.1 — Waveform of AC VOIltage-SotFEe . ...l e .34
Figure A.2 — Waveform of AC voltage SOUMCE ... 7 . e .34
Figure B.1 —Scheme Schematic diagram Qf{EC_D CirCuit ........ccccoeiiiiiiiiiiiieeen ..35
Table 1 — Nominal mains voltage 100-V; frequency 50 Hz or 60 Hz ... .15
Table 2 — Nominal mains voltage 120 V; frequency 50 Hz or 60 Hz............cocoeiiiiiiiiinnn .15
Table 3 — Nominal mains voltagé 200 V; frequency 50 Hz or 60 Hz..........cooooviiiiininenn. .15
Table 4 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz ... .16
Table 5 — Nominal mains voltage 277 V; frequency 50 Hz or 60 Hz ... .16
Table 6 — Slew raté for voltage decrease across the phase-cut dimmer ............................. .17
Table 7 — Nominal'mains voltage 100 V; frequency 50 Hz or 60 Hz............cccooiiiiiiiinnn .17
Table 8 — Nominal mains voltage 120 V; frequency 50 Hz or 60 Hz ... .17
Table 9 Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz ... .18
Tablen}0 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz...........ccooiiiiiiiininn .18
Table 11 — Nominal mains voltage 277 V; frequency 50 Hz or 60 Hz............ccoooiiiiiiiiininnn. 18
Table 12 — Nominal mains voltage from 100 V to 277 V; frequency 50 Hz or 60 Hz............... 20
Table 13 — Nominal mains voltage 100 V; frequency 50 Hz or 60 Hz ..., 21
Table 14 — Nominal mains voltage 120 V; frequency 50 Hz or 60 Hz............cccoiiiiiiiiiinnnnn. 21
Table 15 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz............cccoiiiiiiiininnnnne. 22
Table 16 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz ..., 22
Table 17 — Nominal mains voltage 277 V; frequency 50 Hz or 60 Hz ..., 23
Table 18 — Currents and voltages for controlgear during the electronic off-state ................... 24
Table 19 — Light output when connected to a dimmer...........coooiiiiiii i 25

Table 20 — Parameters for testing pUIrPOSES ...ii i 26



https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

-4 - IEC TR 63037:2019 RLV © IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INTERFACE SPECIFICATIONS
FOR SELF BALLASTED LAMPS AND CONTROLGEAR IN PHASE-CUT
DIMMED LIGHTING SYSTEMS

EOREWQRD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization_eomp
all national electrotechnical committees (IEC National Committees). The object of IEC is<io-"pro

ising
mote

international co-operation on all questions concerning standardization in the electrical and electfonic fields. To

this end and in addition to other activities, IEC publishes International Standards, Technicak Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

the subject dealt with may participate in this preparatory work. International, -governmental and

ith the International Organization for Standardization (ISO) in accordance with~conditions determing
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as<né&arly as possible, an interna

ions,
“IEC

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter¢sted

non-

gpvernmental organizations liaising with the IEC also participate in this preparation:™\JEC collaborates clpsely

d by

ional

cpnsensus of opinion on the relevant subjects since each technical committee has representation from all

interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationalise and are accepted by IEC Na
Jommittees in that sense. While all reasonable efforts are madesto- ensure that the technical content o
ublications is accurate, IEC cannot be held responsible fof,the way in which they are used or foq
isinterpretation by any end user.

tlansparently to the maximum extent possible in their’national and regional publications. Any diver
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

5) If
a
S

C itself does not provide any attestation of cenformity. Independent certification bodies provide confo
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
rvices carried out by independent certification bodies.

Alll users should ensure that they have the'latest edition of this publication.
o liability shall attach to IEC or its directors, employees, servants or agents including individual experts
other damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fees

ekpenses arising out of the\publication, use of, or reliance upon, this IEC Publication or any other
Rublications.

Attention is drawn tosthesNormative references cited in this publication. Use of the referenced publicatio
indispensable for the cofrect application of this publication.

Attention is drawi, to the possibility that some of the elements of this IEC Publication may be the subjq
tent rights AE€ shall not be held responsible for identifying any or all such patent rights.

redline version of the official IEC Standard allows the user to identify the chan
e‘to the previous edition. A vertical bar appears in the margin wherever a cha
haslbee rdte—Additi . e . . s .

order to promote international uniformity, IEC Nationall Committees undertake to apply IEC Public%:ons

ional
IEC
any

ence
din

rmity
any

and

embers of its technical committees and IEC National Committees for any personal injury, property damage or

and
IEC
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The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 63037, which is a Technical Report, has been prepared by IEC technical
committee 34: Lamps and related equipment.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

Thig edition includes the following significant technical changes with respect to the prevjous
editjon:
a) emission of audible noise;

b) ghosting caused by issues that are not related to the power supply,ofithe dimmer or
synchronization;

—

c) stability of phase angle waveform (for the dimmer), including symmetry and stability tes
d) f{licker of light loads;
e) frepetitive ring up voltage;

S;

f) dimming range; and
g) pumber of switching cycles have been added.

The(text of this Technical Report is based on the following documents:

Draft TR Report on voting
34/517/DTR 34/583A/RVDTR

Fulllinformation on the voting for thesxapproval of this Technical Report can be found in| the
repgrt on voting indicated in the abeye table.

Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The|committee has decided that the contents of this document will remain unchanged unti| the
stalyility date indicatedyon the IEC website under "http://webstore.iec.ch" in the data related to
the gpecific document. At this date, the document will be
e feconfirmed,

e \Withdrawm,

o replaced by a revised edition, or

Aol
° et

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

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

This document describes the technical requirements for self-ballasted lamps and controlgear
to work with phase-cut dimmers. For a complete picture of the technical requirements the user
should also refer to IEC TR 63036 (see also |IEC 60669-2-1:—,1 Annex EE), the companion
document that contains technical requirements and testing methods for phase-cut dimmers.

Under preparation. Stage at the time of publication IEC AFDIS 60669-2-1:2019.
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ELECTRICAL INTERFACE SPECIFICATIONS
FOR SELF BALLASTED LAMPS AND CONTROLGEAR IN PHASE-CUT
DIMMED LIGHTING SYSTEMS
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document provides guidance to controlgear/integrated lamp designers for
plopment of products suitable to operate with future phrase-cut dimmers. It describes|
bible voltage signals and the expected response of¢the controlgear/integrated lamps.

document describes the expected responsef controlgear during all operation states
e-cut lighting system and provides a complete understanding of the requirementg

ex EE.

document specifies the system.performance aspects and test procedures for the co
hains voltage phase-cut dimming of the brightness of mains operated electronic ligh
pment intended to be controlled by mains voltage phase-cut dimmers, such as
grated lamps and light soufkces with external controlgear.

Normative reféerences

following/documents are referred to in the text in such a way that some or all of f{
ent ,constitutes requirements of this document. For dated references, only the ed
| applies. For undated references, the latest edition of the referenced document (inclu

be-cut dimmers. The response of a phasé-cut dimmer is described in I[EC 60669-2-1:

bty requirements arevnot covered by this document, but by respective product standards.

the
the

of a
for

ntrol
ting
| ED

heir
tion
ding

any

amendments) applies

IEC 60050-845, International Electrotechnical Vocabulary — Part 845: Lighting (available at

http

://lwww.electropedia.org)

IEC 62504, General lighting — Light emitting diode (LED) products and related equipment —
Terms and definitions

3

3.1

Terms, definitions, abbreviated terms and symbols

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-845 and

IEC

62504 and the following apply.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

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

3.11

phase-cut dimmed lighting system

lighting system

combination of a phase-cut dimmer and one or more controlgear and light sources

Note|1 to entry: The term “lighting system” used in this document is an abbreviated form of "phase-cut.dilmnmed
lightihg system".

3.1.2
off-state

state of a-phase-cut-dimming lighting system when no light is emitted

3.1.B
on-gtate

state of a-phase-cut-dimming lighting system when light is emitted

3.1.¢4
elegtrical interface
eledtrical parameters for supplying power and making, exchange of information between| the
phagse-cut dimmer and controlgear

3.1.p
phase-cut dimmer
dimmer

elegtronic switch connected in series with'a load, that changes the supply voltage waveform
applied to the load from the-pure mains-voltage waveform to a leading edge (forward phase)

or g trailing edge (reverse phase) AC-voltage waveform-er-is—capable-of-switching-between
both waveforms

Note|1 to entry: Some phase-cut.dimmers are capable of switching their output between leading edge and trailing
edge| waveforms.

Note[2 to entry: The outpul ‘woltage waveform of a phase-cut dimmer is applied to one or more loads.| The
condpction angle of the vpltage waveform is adjustable.

Note|3 to entry: Within this document, where the term “dimmer” is used, the term “phase-cut dimmer” is meant.

3.1.p
tworwire phase-cut dimmer
phage-cutydimmer connected in series with a load that has no connection to neutral

3.1.7

three-wire phase-cut dimmer

phase-cut dimmer connected in series with a load that has—in—addition an additional
connection to neutral

3.1.8

controlgear

device one or more components between the—phase-cut—dimmer supply and one or more
lamps which may serve to transform the-AC-mains—power supply voltage, limit the current of
the lamp(s) to the required value, provide starting voltage and preheating current, prevent
cold starting, correct power factor or reduce radio interference

Note 1 to entry: Lamps may have integrated controlgear such as an integrated LED lamp. Any references to
controlgear will include any such integrated lamps.
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3.1.9

load side
connection from the output of the phase-cut dimmer to the supply input of one or more
controlgear

3.1.10
conducting period
time period during which the phase-cut dimmer supplies power to a controlgear

3.1.11

nonrecenduecting-period

timg period during which the phase-cut dimmer does not supply power to a controlgear

3.1.12

halfrwave

positive or negative 180° of an AC sine wave starting and ending at the zero ¢rossing poinft

3.1.13

phase angle

position within a half-wave expressed in degree, being in the range-of 0° to 180°, referreld to

the peginning of the half-wave

3.1.14

reference minimum light output

RMIO

ligh{ output (luminous flux) produced by a lamp operated by a controlgear that is connectdd to

maifs voltage via a phase-cut dimmer set to a canduction angle of 40° £ 1°

3.1.115

maxXimum light output

MLO

ligh{ output (luminous flux) produced\by a lamp operated by a controlgear that is dirgctly

conpected to mains voltage

3.2 Abbreviated terms and-symbols

To describe the electrical .characteristics of the-phase-eut electrical interface, the following

abbfeviations symbolsiare used:

6ty O Angle where the test voltage starts rising with the given slew rate SR as shown in
Figure A.1. Subscripts L and 1 (see Table 20) refer to leading and end-of-
transition, respectively.

By p Angle where the test voltage starts falling with the given slew rate SR as shown in
Figure A.2. Subscripts T and 1 (see Table 20) refer to trailing and end-of-
transition, respectively.

Cs

Filter capacitor to reduce high frequency disturbances

EC D Equivalent circuit that represents a phase-cut dimmer for controlgear testing
purposes

Icg Current through the input terminals of the controlgear (see Figure 1)

Icg pk Repetitive peak current of the controlgear in leading edge mode

Icg sL Current-carrying capability of the controlgear with Vg < Vg in leading edge

mode

A

Icg st  Current-carrying capability of the controlgear with Vog < Vgyy in trailing edge

mode
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Current-carrying capability of the controlgear with Vg > Vg in trailing edge
mode

Current through the load side terminal of the phase-cut dimmer (see Figure 1)

Maximum current through the phase-cut dimmer during the non-conducting period,
limited by the phase-cut dimmer

fee. v : fEC_CG. trouit in Ei A\

Ipo Minimum current carrying capability of the controlgear during the electronic off-
state

Liran Current sourced by the phase-cut dimmer during the transition from the
conducting to the non-conducting state in trailing edge mode

n Required minimum number of controlgear connected with one phase-cut ‘dimmer
(named in phase-cut dimmer installation sheet)

Pca Rated input power of the controlgear (as marked)

Ppid Minimum nominal load required by the phase-cut dimmeraccording to installgtion

Ry to

SR Absolute value of the slew rate of the decrease of the voltage across the ipput
terminals of a controlgear in trailing edge dimming mode when the phasd-cut
dimmer switches off at time ¢54 (see Figure\3)

SR\ Absolute value of the slew rate of thetincrease of the voltage across the input
terminals of a controlgear in leading ' edge dimming mode when the phasd-cut
dimmer under test switches on (aegcording to Clause 8)

SRt Absolute value of the slew rate of the decrease of the voltage across the ipput
terminals of a controlgear sin* trailing edge dimming mode when the phasg-cut
dimmer under test switches-off (according to Clause 8)

tHw Time related to previous zero crossing of the mains to the subsequent rero
crossing of the mainhé-(duration of a half-wave)

ts Time related to(previous zero crossing of the mains when leading edge phasg-cut
dimmer reduces’its impedance towards zero by activating its power switch

tsq Time related*to previous zero crossing of the mains when the trailing edge phgase-
cut dimmer increases its impedance towards infinite by deactivating its pqwer
switch

ts2 Time related to previous zero crossing of the mains when the voltage Vg falls
below Vg in trailing edge method

sSwW

ts3 Time related to previous zero crossing of the mains when the transition from| the
conducting period to the non-conducting period is finished

tsw Time related to previous zero crossing of the mains when voltage Vg crosses
Vsw

ty Transition time for trailing edge mode, equals tgy — 74

Ve Voltage across the input terminals of the controlgear (see Figure 1)

Vee PK Repetitive peak voltage across the terminal of the controlgear

45 Voltage between the line side (L) and load side terminal of the phase-cut dimmer
(see Figure 1)

12V Mains voltage (rated nominal value)

VME Phase-cut voltage for testing purposes, sinusoidal part of the waveform (a1 to

tyw, 0 to B) equivalent to mains voltage
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Lower limit for voltage across the input terminals of the controlgear to provide a

current carrying capability Ipo during the electronic off-state

Vaw Voltage across the input terminals of the controlgear at the time that lead
disabling (¥ (t) > Vgyw) or enabling (Vy(t) < Vgw), a current path having a current

carrying capability of Iog g Or Icg sTH

Viest Value of the test voltage of the test circuit in Figure 6 (according to 8.4)

Instantaneous values of current or voltage xx
Impedance across the input terminals of the controlgear
Impedance between the line side (L) and the load side terminals of the phase

s to

-cut

4

Ap
mai
The

Thig
dim
the

bety

In 3

e

dimming method.

Thig
auth

° q

o flickersohlight loads;

_nax

_min

dimmer
Maximum impedance between the line side (L) and load side termimalvof
phase-cut dimmer, defined by the technical properties of the phase-cutydimme

Minimum impedance between the line side (L) and the load sideyterminal of]
phase-cut dimmer, defined by the power properties of the phasetcut dimmer

General description

hase-cut dimmer either cuts the mains voltage immediately after the zero crossing of
s (leading edge) or towards the next projected zero crossing of the mains (trailing ed
functionality of both methods can be implemented in one*device (universal dimmers).

document describes requirements for controlgear during the on-state of a—phassg
ing lighting system. Specifications are provided dependent on the dimming methog
conducting period, the non-conducting periodof the phase-cut dimmer and the transit
een the conducting and non-conducting period.

ddition, this document describes requirements for controlgear during the off-state
be-cut—dimming lighting system: (Specifications are provided independently from

document addresses the' following issues previously reported by consumers
orities such as:
bmission of audible.nvise;

hhosting caused by issues that are not related to the power supply of the dimme
Eynchronization,

btability of\ghase angle waveform (for the dimmer), including symmetry and stability teg

the

the

the
ge).

-cut
for
ons

of a
the

and

—

S,

epetitive ring up voltage;

5

5.1

dimming range;

number of switching cycles.

General requirements

Voltage rating

This document applies to one or more of the following mains voltages:

100

V, 120V, 200V, 230V, 277 V, according to IEC 60038.
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Frequency rating

This document applies to one or more of the following mains frequencies:

50 Hz or 60 Hz, according to IEC 60038.

Marking of controlgear

Con|tro|gear suitable for operating with a phase-cut dimmer, should be marked either~an
product or in the product documentation with the following:

DIM

Confrolgear and lamps with integrated controlgear should be marked™with the referq

minjmum light output (RMLO) value, or the value should be givennin’the manufactu
dociimentation.

The[RMLO value should be in the form “DIM xx %” where xx isgthe RMLO value.

6 [Description of the lighting system and its components

6.1 | Wiring method

The|wiring of the devices is in accordance with.the installation rules given in IEC 60364
parts) and also with the national wiring rulesZapplicable in the country where the devices|
installed.

6.2 | Wiring diagram

The| wiring of the lighting system~uses the traditional method of connecting the phasg

dimmer to the mains and to thecontrolgear. Figure 1 is an example of a lighting system

one

phase-cut dimmer and(one or two controlgear.

Regarding the connections of the phase-cut dimmer shown in Figure 1, the drawn |
represent a two-wireinstallation and the dashed line represents the direct connection off

pha

The
con

se-cut dimmer to the mains which is used in three-wire installations.

direct-connection of the phase-cut dimmer to neutral (dashed line in Figure 1) will K
bequences on the power supply requirement and synchronization with the phassg

dim1ner.

the

nce
er’'s

(all
are

-cut
with

nes
the

ave
-cut

This document defines requirements that enable compatibility between phase-cut dimmer and
controlgear in two-wire installations. However, all predications are also valid for three-wire
phase-cut dimmers to ensure proper operation of controlgear.
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7 [Eleectrical Specifications

7.1

General

All information given in this document is related to a half-wave of the ‘mains. Due to

pold
abs

The|
stat
S
conf

The
phai

plute values.

-phase-cut-dimming lighting system is either in an on-state, or in an off-state. In an

rolgear-being-part component of the-phase-cut-dimming lighting system do not emit lig

off-state may be realized as mechanical offState by opening the current loop of
be-cut—dimming lighting system with mechanical means, for example a switch. For

cas¢, no requirements need to be fixed.

Alte
dim

ope
cont
curr]

NOT
lamp

Duri
dim
dim

7.2

ation, for example to keep its_control interface activated. In this case, the conne

E  Applications that provide a connection to neutral allow using a three-wire device, enabling the usa
5 that do not provide a.current carrying capability according to 7.2 and 7.4.

er and controlgear with the mains is ensured.

Electrical characteristics during the on-state of a-phase-cut-dimming lighting

system

the

rity change between subsequent half-waves, all values—have {o~be are regarded as

on-

b, light sources-centrolled operated by the controlgear-béihgpart component of the-phase-
Himming lighting system emit light. In an off-state, light<sources-centrelled operated by the

[t.

the
this

Fnatively, the off-state may be realized as electronic off-state. In this case, the phasg-cut
mer increases its impedance (ile! stops producing phase-cut) while continuing| its

cted

rolgear are not energized sufficiently to operate a light source, but should provide a
ent path that allows the phase-cut dimmer to draw current continuously from the maing.

je of

ng the on-stateyand the electronic off-state, it should be ensured that the phasg-cut
er is supplied sufficiently with power and that the synchronization of the phasg-cut

7.21 General

For the on-state of a-phase-cut-dimming lighting system, specifications are dependent on the
dimming method, leading edge or trailing edge.

Each half-wave is divided into two periods, the conducting period and the non-conducting
period of the phase-cut dimmer.

During the conducting period of the phase-cut dimmer, the mains voltage is applied to the
controlgear. During the non-conducting period, the voltage between terminals of the phase-cut
dimmer is almost equal to the mains voltage (V' = V).
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7.2.2 Electrical characteristics for leading edge dimming method
7.2.21 General

Starting from the mains zero crossing, the phase-cut dimmer remains in non-conducting state
until its timing element activates the power switch at ¢;. Afterwards, the phase-cut dimmer is
supplying power to the load for the entire remaining part of the mains half-wave
(see Figure 2).

To achieve synchronization with the mains and to control the phase-cut angle correctly,
leading edge phase-cut dimmers need to draw a current also during the non-conducting state.

Thup, the controlgear has to be able to conduct a current Iog g, Wwhich\ allows
syn¢hronization of the phase-cut dimmer with the mains and ensures the supply of{power to
the phase-cut dimmer even in a two-wire installation.

~ Y

-~

HW

cG_SL T —\

= =
=
=~y

C
Figure 2 — Timing leading edge dimming method

7.2.2.2 Electrical characteristics during the non-conducting period

During the non-conducting period, the controlgear should comply with the electrical
characteristics listed in Tables 1 to 5.

The non-conducting period starts at the zero crossing of the mains and ends at time 75 when
the timing element of the phase-cut dimmer activates the power switch.
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During this period, the controlgear should provide a current path with a minimum current-
carrying capability of Iog s as listed in Tables 1 to 5. At small input voltages of the
controlgear when I-g sL cannot be reached due to the characteristics of its input circuitry
(e.g. inrush current limiting elements), only its impedance Zcg is defined as listed in

Tables 1 to 5.

The controlgear may deactivate its current-carrying capability during the non-conducting
period after it has not detected an input voltage waveform showing an unsteady waveform

(leading edge characteristic) for 100 ms.

NOTE—Fhis-is—forreducing-powerlosses-in-the-case-where-a-controlasaris-used-without-a-phase-cut-dimmer
I ) P

15—

Table 1 — Nominal mains voltage 100 V; frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

0toz,

0V <Vyg<3V: Z,, not defined

CG ~
3V <Veg<6V:Zyg<1200Q
BV < Veg<Vgy=22V:
Pog <12 W:
Io(1) = Ieg_ gL 2 43,8 MAIW - P
Peg 2 12 W:
Io(1) = Iggg = 165,6 mA

Table 2 — Nominal mains voltage 120°V; frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

0tozg

[VRVARS Veg < 3V: Zg hot defined

3V < Vg <6V:Zgg<12000

BV < Veg<Vgy=26V:

Pog < 12 W

Ieg(D) = Igg g 2 11,5 MA/W - P
Pogz 12 W:

CG ~
Iog(1) = Ieg_ gL 2 138 MA

Table 3 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

0toz,

AL b AN o PR o
OV =7 <o V. Z rotaetea
CG CG

3V < V5 <6V:Zgg< 12000

6V < Veg<Vgy=43V:

Peg < 12 W:

Iog (1) = 1o g 26,9 MA/W - P
Peg 2 12 W:

Io(1) = Igg gL 2 82,8 MA
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Table 4 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

[VRVARS Veg < 3V: Zcg hot defined
BV < VegsbV:iZ5<12000

BV < Veg<Vgy=40V:

Otos Pog < 12 W:

Iog(1) = Ieg_ gL 26 MA/W - Pig

7.2,

The
at ti

Star
ZD 1

instantaneous value V(1) of the mains minus the voltage drop across the phase-cut dimm

The
doe
the

The
med

I’CG = £ VV.
Iog(1) = Ieg_ gL 272 MA

Table 5 — Nominal mains voltage 277 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

0V < Vog <3V Zyg not defined
B3V < Veg<6V:Z 12000
6V < Veg < Vgy =60V:

0to ¢, Peg < 12 Wq

Ieg(1) #1cg” oL 2 5 MAIW - Peg

P L2 T2 W:

Ce
Ing(1) = Iog_ gL 2 60 MA

P.3 Electrical characteristics during the transition from the non-conducting to
the conducting period

transition from the non-conducting to the conducting state of the phase-cut dimmer s
me .

ting from time ¢, the impgdance Zp of the phase-cut dimmer decreases until its minir]
Lin is reached. The-voltage Vg applied to the controlgear increases towards

absolute value-of the slew rate of the voltage change of V' during the transition pe
5 not exceed:the values as listed in Table 6 when the phase-cut dimmer is connecte
marked maximum resistive load.

slew-rate should be calculated based on the measurement of the voltage slope of V,

arts

hum
the

riod
d to

h by
the

suring the time (dt) between 'p = 0,8 - Vx(ts) and Vy = 0,1 - Vp(t.) and by calculatin

differential voltage dVp =[0,8 - Vp(#s)] = [0,1 - Vp(ts)]-

When the voltage Vg exceeds Vg, the controlgear may deactivate its current carrying
capability, thus possibly no current can flow through the controlgear.

NOTE Values of the slew rate represent a compromise between EMC, repetitive peak current in the controlgear
and switching losses in the phase-cut dimmer power semiconductors.
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Table 6 — Slew rate for voltage decrease across the phase-cut dimmer

Yy [V1 100 120

200 230

277

dvp/de [V/ps] <65 <300

<6,5 <6,5

<300

7.2.2.4

Electrical characteristics during the conducting period

During the conducting period, the controlgear should comply with the electrical characteristics

listed in Tables 7 to 11.

During this period, full power is applied continuously to the controlgear from the phasdg-cut
dimmer to allow power to be supplied to the controlgear. The values of peak “current in

Tab

Due]

es 7 to 11 apply at the maximum slew rate values given in Table 6.

voltage of the controlgear is almost equal to the mains voltage.

At time tgy, the input voltage Vg of the controlgear falls below Vgy.

to the low impedance of the phase-cut dimmer during the conducting ‘p€riod, the input

From time gy, to the end of the period, the controlgear should provide a current path with a
minjmum current-carrying capability of Iog g -

Table 7 — Nominal mains voltage 100 V;‘frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

Zodnot defined

s 10 fow 155 ok (Peg) < 0,111 AIW
0V < Veg <3V Zyg not defined
3V < Vg <6V:Zgg< 12000
fsw 10 Ihw BV < Vg < Vgy =22V

Ioa(t) = Igg g1 > (0.7 - Pog)l Vyor
Ioa(0) = Igg s ()= (0,7~ Vo)Vl Pog)

Table '8~ Nominal mains voltage 120 V; frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

Zg hot defined

s 10 fow Ioe_pie{Pog) < to be defined
0V < Veg <3V Zyg not defined
3V <Veg<6V:Z5<12000Q
tw 10 fyw 6V <Vog<Vgy=26V:

Iog(0) = Igg g = (0,7 - Pgg)l ¥y or

Ig(t) = ICG_SL(I) > (0,7 - VCG(t))/(VMZ/ Peg)
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Table 9 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

Zg hot defined

t to tgy
I pk (Psg) < 0,077 25 AIW
0V < Ve <3V Zyg not defined
3V <Veg<6V:iZg<12000Q

tow 10 fuw BV <Veg<Vgy=43V:

Iog(0) = Ieg s 2 (0.7 - Pg)l Vyy or

Iea(0) = Iog (1) = (0.7 Voo (V2] Pog)

Table 10 — Nominal mains voltage 230 V; frequency 50 Hz or, 60/Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

Zqg not defined

t to tgy
Ieo pk (Pcg) < 0,077025 A/W
0V < Vg <3 ViZsg' not defined
3V < VegsbMiZg<12000

tow 1O fyw 6V < Vg5 Wew =90 V:

Iog() £lcg s 2 (0.7 - Peg)l Vy or

Igalr) = ICG_SL(I) > (0,7 - VCG(t))/(VMZ/ Peg)

Table 11 — Nominal mains’voltage 277 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains-voltage current, voltage and impedance limits

Zg not defined

t;to tgy )
I pk (Pgg) < to be defined
0V <Vyg <3V Zyg not defined
3V<Veg<6V:iZ5<12000Q
BV <Veg<Vgy=60V:

tgw 10 fw

Iog(t) = Ieg s 2 (0,7 + Peg)l ¥y or
Ieg(1) = Igg s ()2 (0.7 - Vg ()(Vy2l

Pcg)

7.2.3 Electrical characteristics for trailing edge dimming method
7.2.31 General

Starting from the mains zero crossing, the phase-cut dimmer operates in conducting state
until its timing element deactivates the power switch at time r.,. Afterwards, the phase-cut
dimmer is not significantly supplying power to the load for the entire remaining part of the
mains half-wave (see Figure 3).

To achieve synchronization with the mains and to control the phase-cut angle correctly,
trailing edge phase-cut dimmers need to draw a current also during the non-conducting state.
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Thus, the controlgear has to be able to conduct a current /-G gy, Which allows
synchronization of the phase-cut dimmer with the mains and ensures the supply of power to
the phase-cut dimmer even in a two-wire installation.

Since the negative voltage slope that is triggered by the switch-off of the power switch of the
phase-cut dimmer is not only determined by the current /o5 g1 that is conducted by the
controlgear, but also by the effective capacitance of the wiring and the capacitance being
effective in parallel to the phase-cut dimmer, the sum of these capacitances has to be
considered.

Th| daocumant oan all Letad vualiiac ara baocoad A oo toma haovino o maasima s Ao~ Hanao of
ot eRtaRtarrstea—~vardes—are—oasea—oh Ty StCTITS—rravittg o rraAxm o coapatitarT

the wiring of 10 nF being effective in parallel to the controlgear.

g |

SW

. |

[CG [D

CG_STHA

CGLSTL

IEC

Figure 3 — Timing trailing edge dimming method

7.2.3.2 Electrical characteristics during the conducting period

The conducting period starts at the zero crossing of the mains and ends at time 54 when the
timing element of the phase-cut dimmer deactivates its power switch and the impedance of
the phase-cut dimmer Z increases towards Zp ,ax.

During the conducting period, the controlgear should comply with the electrical characteristics
listed in Table 12.
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During this period, the phase-cut dimmer continuously applies full power to the controlgear.
Therefore, the impedance Zp of the phase-cut dimmer remains continuously at its minimum
value Zp iy, independently from the current I = /¢

The impedance Zp of the phase-cut dimmer is Zp i, when the voltage V() across the
phase-cut dimmer is less than 0,1 - 7,(#) during the entire conduction period.

Due to the low impedance of the phase-cut dimmer during the conducting period, the input
voltage of the controlgear is almost equal to the instantaneous value of the mains voltage.

Frofi the Zero crossing of the mains 1o ume fg4, the controlgear should provide a curreni path
with|a minimum current-carrying capability of /o5 g7, as listed in Table 12.

Singe the current /o g1 is based on nominal data of a controlgear, a factor of Q,7)is inserted
to account for the fact that the current drawn by the controlgear will have some distortion or
displacement and may not be a perfect sine-wave or rectangular shape. Therefore the fdctor
0,7 |introduces some margin for this. Additionally, in accordance withcthis document,| the
confrolgear may not operate with its nominal wattage even at the maximum conduction angle.

Table 12 — Nominal mains voltage from 100 V to 277 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage.and impedance limits

0V < Veg 3 W Zy not defined

3V < Vgh36V:Zyg< 12000

0 to z, Vg 6'V:

Tga(t)= Ieg sTL 2 (0,7 - Pcg) Vm or )
Ioa(t) = ICG_STL(z) > (0,7 - Vg (V!
Peg

7.2.8.3 Electrical characteristics*during the transition from the conducting to the
non-conducting period

The|transition from the conducting to the non-conducting state of the phase-cut dimmer s{arts
at time ¢g4 and ends at time ;.

At time g4, the impedance Zp of the phase-cut dimmer starts to increase towards Zp
From time ¢4, to £;5,.the phase-cut dimmer limits the current /p,. |

max.

The|minimupnvalue of # = ¢, — 154 should be as listed in Tables 13 to 17.

Singe /,the controlgear provides a minimum current-carrying capability of Isg|sTL
(seq Tables 13 to 17), the voltage across the input terminals of the controlgear decredses
towards zero and falls below the voltage Vg at #5, (see Figure 3).

NOTE 1 Thisrequirementis—te The minimum current-carrying capability ensures that parasitic capacities of the
installation, the active capacity C; between the terminals of the phase-cut dimmer (see Figure 3) and a capacitor
that might be assembled inside the controlgear and which is connected directly with the mains terminals of the
controlgear is discharged in a reasonable time to allow the phase-cut dimmer to supply itself sufficiently.

NOTE 2 The ratio between the values of the period ¢, to ¢, as given in Tables 13 to 17 for the different mains
voltages is proportional to the ratio of the relevant mains voltages. The values of I oy scale inversely with the
mains voltage. The value of Vg, scales directly with the mains voltage. The value of I,  is always 10 % lower

than the relevant ICG_STH.

The slew rate SR should be calculated based on the measurement of the voltage slope of Vg
by measuring the time (dr) between Vg = 0,8 - Vig(tsq) and Vg = Vg and by calculating
the differential voltage dVcg = 0,8 - Vgltsq) — Vsw.
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When the voltage Vg falls below Vg, (time tg,), the controlgear should provide a minimum
current-carrying capability of /cg g as listed in Tables 13 to 17.

NOTE 3 The values of Vg, and I gty are selected to achieve a good compromise between the ability for the
phase-cut dimmer to supply itself on one side and the appearing power loss in the controlgear on the other side.

NOTE 4 ¢, is defined by the time at which V. falls below V. V-5 and I, can be measured simultaneously with
a 4-channel oscilloscope, and the value of I, between ¢ , and ¢, can be determined. The break in slope of V' at 7,
(if such a break in slope exists) is not a criteria to define 7_,.

Table 13 — Nominal mains voltage 100 V; frequency 50 Hz or 60 Hz

Time related to previous zero crossing of Controlgear:
mains voltage current carrying capability

t=1_,:
s
Iog(0) = Iog s 2 (0,7 + Peg)IV,, or

5110 Ls2 Iog (1) = Igg st (t) 2 (0,7 - Vg())/( Vw?l Peg)
8 S 1% 1 | 2 0,08 Vips (50 H
o SR = |dV g /1 | > 0,09 V/us (50 Hz)

SR = [dV /di] = 0,108 V/ps (60 Hz)

N
1

(1/SR) - VMm(tgq)
when the €G controlgear is supplied by a current source
driving (2,8 mA - Pg) / W from%, to .

0V < Veg<3V:Z, notdefined
3V < Veg<6ViZogvip<12000Q
BV < Vg < Vg~ 22V:

t, oz

A Peg < 12W;
Iog (1) = Ioglery> 13,8 MA/W - P
Pog 242 W:
Icg B, Icg gt > 165,6 mA

Table 14 — Nominal mains“voltage 120 V; frequency 50 Hz or 60 Hz
Time related to previous zero crossing of Controlgear:
mains voltage current carrying capability

t=t:
Iog(t) = I sT1Z (0,7 - Peg)IVy, or ,

I51 10 Is2 log (1) = Igg_sri(t) 2 (0,7 - Vg (V™ Peg)
tgg <t <ty

P SR = |dVg /dt | 20,010 5 V/us (50 Hz)

=11 5R) - ) SR = |dV g /dt] 2 0,126 V/us (60 Hz)
when the G controlgear is supplied by a current source
driving (2,8 mA - P.g) / W from 7, to z,.
0V <Vog <3V Zyg not defined
3V <Ve<6V:Z5<12000Q

t 6V < Veg<Vgy=26V:

t.,tot

s2 7 HW Peg < 12W:
Iog () = Iog gty 11,5 MA/W - P
Pog2 12 W:
Iog () = Iog gty > 138 MA
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Table 15 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz

Time related to previous zero crossing of
mains voltage

Controlgear:
current carrying capability

ts1 to tsZ

s~ 512 4

t,= (11 SR) - Vyyltgy)

t=1_4:
s
Iog(!) = g _smi2 (0.7 * Pog)Vy or
Ie (1) = Iog s (1) 2 (0.7 Voo V2l Pgg)
t., <t=<t,
SR = |dVgg /df] 2 0,175 V/us (50 Hz)

SR = |dVgg /d] > 0,210 Vius (60 Hz)

when the ©G controlgear 1s supplied by a current source
driving (2,8 mA - P.g) / W from 7, to z,.

0 1,

s2 HW

0V <Veg <3V Zyg not defined

3V < V<6 V:Zyg<12000Q

6V< Veg < VSW=43V:

Pog < 12 W:
Iog (1) = Iog_ sy 8,9 MAIW - Py

Peg > 12 W:

Iog (1) = Ieg s> 82,8 MA

Table 16 — Nominal mains voltage 230 V; frequéncy 50 Hz or 60 Hz

T{me related to previous zero crossing of
mains voltage

Controlgear:
current carrying capability

[¢] tsZ

-1 ts12 t

t,=|(11SR) - Vyyltgy)

t= ZS1I

Ioa(& g sm> (0.7 - Pog) Py or
Ioa@®) = Iog st ()= (0,7 Veg(O( V2l Peg)
ty'<t< ts :

SR = |dVog /di] = 0,2 Vius (50 Hz)

SR = |dVg /di] > 0,24 Vius (60 Hz)

when the €G controlgear is supplied by a current source
driving (2,8 mA - Po5) / W from ¢, to 7,.

s2 10 thw

[VRAVARS Veg < 3V: Zog hot defined

3V < V<6 V:Zog< 12000

BV <Veg<Vgy=40V:

Pog < 12 W:

Iog (1) = Iog_ sy 6 MAIW - P

Peg2 12W:
Iog (1) = Iog sy > 72 mA

IEC TR 63037:2019 RLV © IEC 2019
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Table 17 — Nominal mains voltage 277 V; frequency 50 Hz or 60 Hz

lsp~

ttz

Time related to previous zero crossing of Controlgear:
mains voltage current carrying capability
=ty
I g(1) = Iog sTLZ (0,7 - Peg) V), or ,
151 10 (2 log (1) = Igg st (1) 2 (0.7 - VgV Peg)

ts1 <t< tsZ:
SR = |dVg /di| > 0,245 V/ps (50 Hz)

SR = |dVgg /di] > 0,295 Vius (60 Hz)

ts12 t

(1/5R) - V(1)

when the €6 controlgear is supplied by a current source
driving (2,8 mA - Poq) / W from ¢, to 7,.

s2

0V <Vog <3V Zyg not defined

3V <Veg<b6V:iZ5<12000Q
6V< Veg < VSW=6OV:

0 1,
HW :
Peg < 12 W:

Iog (1) = Iog s7y= 5 MAMW - P

P.o =212 W:

CG —
Iog (1) = Iog gty 60 mA
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7.3

3.4 Electrical characteristics during the non-conducting period

ng the non-conducting period, the controlgearl should comply with the elect
acteristics listed in Tables 13 to 17.

non-conducting period ends at the next zero-crossing of the mains at time rqw.

ng this period, the controlgear should “provide a minimum current-carrying capabilif]
sTH as listed in Tables 13 to 17..At,Small input voltages of the controlgear when /g
hot be reached due to the charaeteristics of its input circuitry (e.g. inrush current lim|
hents), only its impedance Zqg'is defined as listed in Tables 13 to 17.

ng this period, the phage=cut dimmer limits the current Iy to n - Iy . as-Hsted indicatg
TR 63036, whereby Ip n is related to P, of the phase-cut dimmer.

min

controlgear may./deactivate its current-carrying capability during the non-condug
bd after it (has not detected an input voltage waveform showing trailing ¢
acteristics-for 100 ms.

E  Thississfor reducing power losses in the case where a controlgear is used without a phase-cut dimmer.

Electrical characteristics during the off-state of a-phase-cut-dimming lighting

rical

y of

|STH
ting

din

ting
dge

system

The off-state of a—phase-cut-dimming lighting system is when no lamp connected with a
controlgear is emitting light.

To set a controlgear in the off-state, the phase-cut dimmer increases its impedance Zp until
the controlgear is not sufficiently supplied with power to operate the lamp.

A phase-cut dimmer that needs no supply during the off-state of all connected controlgear
may open the current loop of the system, for example by means of a mechanical switch.

A phase-cut dimmer that needs a power supply also during the off-state of all connected
controlgear requires that the connected controlgear provide a current carrying capability,
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although no lamp is operated (electronic off-state) in order to provide power to the electronic
circuits within the dimmer to enable returning to the on-state when demanded.

If none of the connected controlgear is able to provide the current carrying capability due to
insufficient power, the impedance Z.g of the controlgear will increase.

The phase-cut dimmer may reduce its impedance Zp to supply power to the connected
controlgear in order to reestablish a current carrying capability that carries the needed supply
current In .

By feducing Zp, the voltage Vp will decrease and the volitage Vgg will increase, thug all
connected controlgear are energized and the requested current carrying capability is
gengrated in the system to carry the required supply current I of the phase-cut dimer.

The|controlgear should provide a minimum current carrying capability of Ip5 when the voltage
Vgl is in the range of Vpg to Vg (see Table 18). For voltages Vg smaller than Vpg[and
higher than Vg, the current carrying capability of the controlgear is not defined.

The| controlgear should not operate the lamp when the voltage, V25 is below Vg, |and
therefore no light should be emitted.

The|phase-cut dimmer limits the current to a level that ensures that the voltage Vg that is
applied to the controlgear does not exceed Vgyy.

Table 18 — Currents and voltages for controlgear during the electronic off-state

% 100 120 200 230 277
Voo [V] 15 15 30 30 30
Ipg [MA] 20 20 10 10 10
Iob s [MA] 8 8 4 4 4

NOTE The values of voltages and cudrrents are instantaneous values except /o5 gus-

7.4 | Audible noise

The| total noise that_is emitted by controlgear and lamps with integrated controlgeqr is
radipted in all directions to the space surrounding these devices and can be characterized by
the found pressute level.

The|preferred noise emission method to quantify the emitted noise is the A-weighted sqund
powerAdevel (LWA), expressed in decibels.

The principles of IEC 60704-1, ISO 3741 (reverberation method) and ISO 3744 (anechoic
method) are adopted. Other existing standards (i.e. ISO 1996-1) could also be applied.

A controlgear or lamp with integrated controlgear that is operated at relevant operating
conditions as defined in the test procedures should emit less than 30 dBA (long integration
time).

7.5 Ghosting

Some applications use switching elements or dimmers that have a pilot light which requires a
small amount of current in order to operate correctly.
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Some controlgear may be inappropriate for these applications and their use will result in

emit

ting light (ghosting) when the switch or dimmer is in the off-state.

The ghosting can be avoided by connecting at least one controlgear having properties as
described in 7.3.

Controlgear complying with 7.3 provide a specific amount of current carrying capability in the

elec

tronic off-state without supplying sufficient power to connected lamps to produce light.

This amount of current is available to supply dimmers, electronic switches and pilot lights in

medg

7.6

Flic

or spectral distribution fluctuates with time for a static observer in a static qarrlxlronment.
typi¢al frequency range in which flicker is perceived is from a few Hz up t /éO'Hz. Flicker
occlir as a result of mains-voltage fluctuations, product design or s -level interact
(e.g] controlgear with an incompatible external dimmer). ('O

Stro

scope of this document. IEC TR 61547-1 describes methods

light

Pgt.

illuninance, PgM, should be less than 1.

hanical switches. A

Flicker of light output Q}’

&)
er is the perception of visual unsteadiness induced by a light stimulus wl@'s\e luming

boscopic effects, which are defined by having frequenci '%bove 80 Hz are out of]
@haracterizing the variatig

When operated on a stable phase-cut wavefornry*the flicker measurement of

O

output from the lamp (flicker) and recommends Iimitg\h the short-term flicker indicator,

nce
The
may
ons

the
n of

the

7.7 | Dimming range \§\
Subglause 7.7 describes the relative brightngss of lamps connected to integrated or extgrnal
confrolgear which are operated with the o\@ut voltage of a mains voltage phase-cut dimmer
relajed to the adjusted conduction angle@f the dimmer.
W

For [determining the dimming resg\@se, the characteristic values MLO and RMLO, as deflned
in 3]1.14 and 3.1.15, are used.\j?

QS)

N
Thellight output of a light §§u’rce which is operated by an integrated or an external controlgear
sholild depend on the egnduction angle of the phase-cut dimmer as listed in Table 19 when
the pontrolgear is opeﬁd at nominal mains voltage.
Thellight outpu the lamp connected to the controlgear should be as listed in Table 19 when
supplied by se-cut waveform with conduction angles as listed in Table 19.

Q% Table 19 — Light output when connected to a dimmer
C

) Light output

>0 and < 35 Undefined
35 to 40 Stable light output of RMLO or less
40 £ 1 Stable light output of (10 to 25) % or less of MLO
40 to 120 Increasing from RMLO to (80 to 90) % of MLO or greater

> 120 and < 179 Not less than (80 to 90) % of MLO and not more than 110 % of MLO
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Maximum number of cycles

Lamp cycling requirements are specified in IEC 62612.

LED module cycling requirements are specified in IEC 62717.

019

8 Test procedures
8.1 General
To test controlgear, the equivalent circuits EC_D (“synthetic dimmer”) as defined in Anngx B
sholild be used.
8.2 | Parameters
To simplify the description of the test setups and the test procedures, testing conditiong for
confrolgear related to specific moments in time are defined in degree phase*angles related to
the mains zero crossings. Thus, a definition of different values for thesmoments in time guch
as t§q, tso OF tHw is not necessary for different mains frequencies.
Table 20 — Parameters for testing purposes
Vg [V 100 120 200 230 277
RR VMZ/Pmax VMZ/Pmax VMZ/Pmax VMZ/Pmax VMZ/Pmax
Viest V] 0to 23 0to 23 0 to 45 0to 45 0to 45
v, V] 8 8 8 8 8
SR, [V/ps] See Table 26
a 90°
B 420°
4R [VIms] 200 200 200 200 200
ey fr 120°
8.3 | Tests for leading'edge dimmable devices
8.3.11 General
Tests concerning the electrical characteristics should ensure compliance of devices with|this
docyiment in terms of electrical-behavier response of controlgear during different periods of
mains waveform according to 7.2.2.
A testcircuit as- shown in Figure 4 should be used to test the controlgear.
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8.3.2 Test related to the non-conducting phase

Pre-condition:

Controlgear applied to an AC test voltage source (V,,c) providing the relevant mains voltage according to
Clause A.2 with the values of V/; a, and SR _given in Table 20.

Test:
Measure the current I of the controlgear.

Measure I from 0° until Vg > Vg

Expected results:

L L P 4 L lLictadi Tabl 4t '~
6 Vit e s teainFabtes—e5-

NOTE  The controlgear-may can deactivate its current-carrying capability during the non-conducting phpgse
after it has not detected an input voltage waveform showing an unsteady waveform (leading eflge
characteristic) for one minute.

8.3.8 Test related to the conducting phase and to the transition from\the non-
conducting to the conducting phase

Prefcondition:

Controlgear applied to an AC test voltage source (¥,,c) providing the relevant.mains voltage according to
Clapse A.2 with the values of V;, a and SR_given in Table 20.

Tedt:
Measure the current I of the controlgear.
Measure I from 7, (o) to ¢, and

measure /g from fow 10 fhw.

Exgected results:
from ¢, to 1g:

<]

Tl Tce pk (Peg)

from tg tO thu:

3 V|< Veg < 6 V: Ieg 2 Veg /ZCG with Zeg8s listed in Tables 7 to 11.

6 V|< Veg < Vaw' Iog = Icg g @s listed-in Tables 7 to 11.

DuT Ieg

IEC

Figure 4 — Test setup for testing the conducting phase
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Tests for trailing edge dimmable devices

8.4.1 General

Tests concerning the electrical characteristics should ensure compliance of devices with this
document in terms of electrical-behavier response of controlgear during different periods of
mains waveform according to 7.2.3.

8.4.2 Test related to the conducting phase

An a

pplicable test circuit is shown in Figure 4 .

Cor
C

Prefcondition:

apse A.2 with the values of V 5ey, 5 and SR given in Table 20.

trolgear applied to an AC test voltage source (V,,c) providing the relevant mains voltage according<o

Time related to last zero crossing: 0 to F(t) < Vg

Tegt: Measure I in dependence of the instantaneous value of the applied voltage.

Exgected results:

BV[S Vg 6V g2 Vg ! Zog With Z as listed in Table 12
Ved 26V Iog = log s 2 (0.7 - Pog)Vy of Iog = Iog g7 (1) 2 (0,7 - V() / (V w* Peg)
8.4.8 Test related to the transition from the conducting.phase to the non-conducting
phase
The|applicable test circuit is shown in Figure 5.

Figure 5 — Test Setup for the transition from conducting to the non-conducting phase

N ‘

CG

© DuT ’.]

IEC

Pre

Cor
mai

Lcondition;

trolgéariconnected to the EC_D according to Annex B, as shown in Figure 5, system powered with releva

ns¢yoltage. Adjust the current /y according to Annex B, as given in Tables 13 to 17.

Timr

e related 10 1d5t ZeTo CTOSsINg. [81 18] [52'

Test:

Measure |dV, G/dt| with a conduction angle of the EC_D of 90°, repeat this measurement with conducting
angles of the EC_D of 60° and 120°.

Expected result:

When the conduction angle of EC_D is terminated (z,,), the voltage across the input terminals of the controlgear
decreases with \dVCG/dt\ > SR, as listed in Tables 13 to 4718.

The slew rate SR should be calculated based on the measurement of the voltage slope of Vg
by measuring the time (d¢) between Vog = 0,8 - Vigl(tgq) and Vg = Vgw and by calculating

the

differential voltage dVgg = 0,8 - Vglts1) — Vsw:-
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8.4.4 Test related to the non-conducting phase

An applicable test circuit is shown in Figure 6.

Pre-condition:

Controlgear applied to an AC test voltage source (¥,,c) providing the relevant mains voltage according to
Clause A.2 with the values of 1, ‘951:/30 and SR _given in Table 20.

Time related to last zero crossing: 7,0 7,y

Test: Measure I in dependence of the instantaneous value of the applied voltage.

EXF ected results:

6 V< Veg < Vew' Ice 2 oo st

BV[S Vg <6V Iog2 Vg ! Zog With Z4 as listed in Tables 13 to 17.

8.5 | Tests for characteristics during electronic off-state

Tests concerning the electrical characteristics should ensure compliance’of devices with|this
docliment in terms of electrical-behavier response of controlgear ddring the electronic| off-

state of a-phase-cut-dimming lighting system according to 7.3.

A tegst circuit as shown in Figure 6 should be used to test the{egntrolgear.

(o)
NI

cG
[ DuT o

IEC

Figure.6 — Test setup for the non-conducting phase

Prefcondition:

Controlgear connected to a controllable DC voltage source.

Tedt:

Varly the veltage of the DC source within the range for 7,

1)

est 88 given in Table 20 for the relevant mains voltag

Measufe'7¢ and record at which voltages in the range of 7, the current carrying capability is activated.

est

E fod liq-
Xpeetearesttts:

Controlgear provides a current carrying capability /5 at Vpy < Vpq < Vg as listed in Tables 1 to 5, Tables 7 to
11, and Tables 13 to 4718.

Controlgear does not operate the lamp at V5 < Vg, no light is emitted.

8.6 Testing audible noise
8.6.1 General

Averaged over the microphone positions, the background noise level should be at least 6 dB
below and preferably more than 15 dB below the sound pressure level to be measured.
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8.6.2 Test setup

Only the device under test should be in the testing chamber while the synthetic dimmer should
be outside the testing chamber.

Care should be taken to ensure that any auxiliary equipment (such as electrical conduits or
cables) that is necessary for the operation of the appliance does neither radiate a significant
amount of sound energy into the test environment nor change the sound output of the device

under test.
To provide a-correct-measurement of noise the manufacturer's instructions for the installgtion
and|use of the DUT as well as the test conditions should be taken into account. Q

Y%
All products are mounted in an appropriate test enclosure according to Figure 7. eight of
the [lowest edge of the DUT from the floor should be fixed according to the ufacturer's
instfuctions. On the front side of the enclosure, the DUT should be fixed in the“middle of the

hori
Carg

A D
mar

Wal

app
in th

Flug

In
micl
num
hori
cenf
The
sho
eac

b should be taken that the base shelf does not transmit any noise to DUT.

UT mounted on a metallic stand is placed on a stand c&.ﬂ'ucted according to
ufacturer's instructions.

-mounted DUTs, including their accessories, if ?\Q/are fastened or held by
opriate fixture in close contact, without any resilient ans other than those incorpor

e DUT.
QO
QO

eneral, at least three microphone %@ﬂons should be used. The use of a mo
ophone along one specific directio Il often be more convenient than the use
ber of fixed microphones. Instrur@jwltation for measuring acoustical data fixed on
vontal plane and on the same hQ‘g t is located on the floor so that the projection of
re of its reference coincides \@h the projection of the centre of the reference of the O
preferred value of the m rement distance L is 1 m. Three values of measurer
ild be done, one at the ﬁéjﬂre and the following next two values with an angle of 45
h side of the DUT (see ﬁg re 8).

c)o@
@’ T I

O
3

vontal plan. The test enclosure with the DUT should be placed in th@é@echoic chamlber.

h mounted products are built-in according toxthe manufacturer’s installation instructions.

the

an
hted

[

ving
bf a
the
the
UT.
hent
F on

NS

N >

h=1650mm, w=1350mm,d=550mm

IEC

Figure 7 — Test enclosure
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The material of the enclosure is 19 mm thick untreated particle-board (chipboard) or untreated
plywood, having a density between 600 kg/m?3 and 750 kg/m3.

If the load connected to the controlgear can beQnodified (not a self ballasted lamp),
confrolgear should be connected to the mini @and maximum load of the controlgea
declared by the manufacturer.

Only the device under test should bein the testing chamber and in the case whel
confrolgear is tested (no self ballaste&&@ p) the load should be outside the testing chamb!

8.6.8 Test procedures .

To
sho

1)

2)
3)

4)

The[synthetic dimmer that opekﬁé@the lamp or the controlgear should be outside the teg
chamber.

/\‘.
$o)
&

Figure 8 — Geometry of microphone placement in(r)e tion to the DUT

A lammp having an integrated controlgear should be equing}With a lampholder but not with a
lum

naire. <<

N

S

est the sound ssion of a lamp with integrated controlgear, the following proce
ild be followed™

Connec lamp to the synthetic dimmer (using the lampholder). Turn on the synth
Himm justed to the maximum conduction angle.

NV ai til thermal equilibrium is obtained in the lamp.

the
r as

e a

ting

Hure

etic

h}nef the cynfhnﬁr\ dimmer to a2 conduction Qngln that leads to the maximum aud

noise level emitted by the lamp.

Record the maximum sound pressure level.

To test the sound emission of a controlgear, the following procedure should be followed:

a)

a)
b)

c)
d)

ible

Connect the maximum load to the controlgear and turn on the synthetic dimmer adjusted

to the maximum conduction angle.
Wait until thermal equilibrium is obtained in the controlgear.

Adjust the synthetic dimmer setting to produce the maximum audible noise level from
controlgear.

Record the maximum sound pressure level.

Connect the minimum load to the controlgear and repeat the test (if applicable).

the
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8.7 Testing ghosting

To test ghosting of lamps, the controlgear that operates the lamp should be connected to a
switching element and its light output should be observed.

Pre-condition:

The controlgear is connected to a switch that is set in the off-state and limits the current to 7,5 as described in
IEC TR 63036:2016 or 7.3 of this document.

The electrical conditions of 8.3 of IEC TR 63036:2016 or 7.3 of this document apply with V. less than Vg, .

Test:

Medgsure the light output of the lamp.
If tHe device under test is integrated, then its light output should be measured.

If tHe device under test is a separated load, a current measurement from the controlgear to the loadyjs an
acceptable substitute for the light measurement.

Exgected result:

Thg light measurement (or current measurement) should be less than the measurement_grrer of the
megsurement setup (statistically indistinguishable from zero).

8.8 | Measurement method for determining flicker

The[method of testing flicker is as follows:

Prefcondition:

Controlgear applied to an AC test voltage source (7,,c) providing“the relevant mains voltage according to
Clapse A.2 with the values of 7, and SR given in Table 2@

Tegt:
Theg equivalent dimmer circuit shown in Figure B.1,§used for this test.
Befpre measuring flicker, resistor R20 is varied{o3get the right lamp current at a phase angle of 0°.

Measure flicker according to IEC TR 61547=\at o equal to 45°, 90° and 120° and by varying pulse generato
V2 [o get the right angle.

Exgected result:

Flicker value (P_*M) less or equat to*1.

8.9 | Measurementimethod for determining dimming range

Megsurement gfithe light output follows CIE S 025 and EN 13032-4.

Detg¢rmination of MLO:

Prefcendition:

Controlgear connected to an AC test voltage source providing a continuous sinusoidal waveform with the
relevant nominal mains voltage as shown in Figure 5.

Test:
Measure the light output.

Expected result:

Record the light output as MLO.
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DuT

IEC
Figure 9 — Test setup for determination of RMLO

Detg¢rmination of RMLO:

Prefcondition:

Corjtrolgear connected to an AC test voltage source (7,,c) as shown in Figure 9 pfoviding the relevant nomins
mains voltage according to Clauses A.1 or A.2 of IEC TR 63036:2016 or Annex A of this document, with the
valges of V,=0V, g =40°+1°.

Tegt:
Medgsure the light output.

Exgected result:

Redord the light output as RMLO.

Test for dimming range:

Prefcondition:

Controlgear connected to an AC test voltage source (7,,c) as shown in Figure 9 providing the relevant noming
mains voltage according to Clauses A1 or A.2 of IEC TR 63036:2016 with the values of ,= 8 V, | = 35°, 45
and 120° and SR, according to the-v@lpes in Table 2 of IEC TR 63036:2016 or Clauses A. 1 or A.2 of this
docjument.

Tedt:
Measure the light outpufz

Exgected results:

Light output relative’o MLO should be as listed in Table 2.
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Annex A
(informative)

Voltage shapes to be used for tests-inlEC TR 63037

A.1 General

A test AC voltage source (Vyg) with the waveform as shown in Figure A.1 or Figure A.2
should be used as indicated in the defined tests. The detailed settings for time and voltage

shollld be set with an accuracy of < 1 %. The internal resistance of this voltage source shpuld
not exceed 1 Q.

A.2| Waveform description

0° tp a°: constant voltage with the value 74
a® to aq°: constant slew rate (SR)

a4° 10 180°:  sinusoidal voltage according to ¥,
=3 |

=

=N

Y

T

0° a’ Ve 180°
Angle

IEC

Figure A.1 —Waveform of AC voltage-source

0° to p°: sinusoidal voltage.according to 7,
B°to B1°: constant slew rate (SR)
B1°to 180°:  constantyoltage with the value V'

=

Angle
IEC

Figure A.2 — Waveform of AC voltage source
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Annex B
(informative)

Equivalent phase-cut dimmer circuit
Figure B.1 shows the equivalent circuit EC_D for a phase-cut dimmer:

Components and values are only exemplary beside capacitance C2 which is mandatory,
representing the maximum wiring capacitance.

V2 is a pulse generator that provides a control signal for the transistors T1 and T2 leading to
conduction states of these two transistors in order that the correct phase angle is adjusteéd,

AdjJst the current Ip—=-,,nc——Pmin} W according to Tables 13 to 17 by varyingcresistor R20.

1

=y

Loadline (O) E
T2 % T - ’
R22 R23
D1 _|D3 1K 200 J?— Q20
3 AN AN e A o l { 4]
g 4 c21
8 L1onF M 0.0TwF
§ TC2 [ +) A
. | \ ! o
o l o TLvast]
= v D2 D4 |V2
= R AN 10VvDC 1K R20
V2 = &
- —
T ! —
L (D l

IEC

Figure B.1 —Seheme Schematic diagram of EC_D circuit
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INTERFACE SPECIFICATIONS
FOR SELF BALLASTED LAMPS AND CONTROLGEAR IN PHASE-CUT
DIMMED LIGHTING SYSTEMS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprlising
all national electrotechnical committees (IEC National Committees). The object of IEC is /to\promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical “Specificafions,
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refered to as [‘IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter¢sted
in the subject dealt with may participate in this preparatory work. International, governmental and |[non-
gpvernmental organizations liaising with the IEC also participate in this preparation.!IEC collaborates clpsely
with the International Organization for Standardization (ISO) in accordance with ‘conditions determingd by
apreement between the two organizations.
1
c

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internafional
bnsensus of opinion on the relevant subjects since each technical commitiee has representation fron all

interested IEC National Committees.

3) IEC Publications have the form of recommendations for international“use and are accepted by IEC Nafional
Jommittees in that sense. While all reasonable efforts are made _to_ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or forl any
njisinterpretation by any end user.

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

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confofmity
psessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fof any

brvices carried out by independent certification bodies.

o)

6)
7)

Il users should ensure that they have the-atest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual expert§ and
embers of its technical committees-and IEC National Committees for any personal injury, property damage or
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
kpenses arising out of thel publication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

> PO OoO3IZ P O

8) Attention is drawn to the-Normative references cited in this publication. Use of the referenced publicatiopns is

dispensable for the ‘correct application of this publication.

=

9) Alttention is drawn to”the possibility that some of the elements of this IEC Publication may be the subjgct of

ptent rights. IEC:shall not be held responsible for identifying any or all such patent rights.

S >

The|main task of IEC technical committees is to prepare International Standards. Howevegr, a
technical-committee may propose the publication of a Technical Report when it has collegted

datg of/adifferent kind from that which is normally published as an International Standard| for
examplo "state of the art"

IEC TR 63037, which is a Technical Report, has been prepared by IEC technical
committee 34: Lamps and related equipment.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

a) emission of audible noise;

b) ghosting caused by issues that are not related to the power supply of the dimmer or
synchronization;
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c)
d)
e)
f)
9)

stability of phase angle waveform (for the dimmer), including symmetry and stability tests;

flicker of light loads;

repetitive ring up voltage;

dimming range; and

number of switching cycles have been added.

The text of this Technical Report is based on the following documents:

Full

repgrt on voting indicated in the above table.
Thiq document has been drafted in accordance with the ISO/IEC Directives; Part 2.

The|committee has decided that the contents of this document will remain unchanged unti
stalyility date indicated on the IEC website under "http://webstoredec.ch" in the data relateg

the

Ab

Draft TR Report on voting

34/517/DTR 34/583A/RVDTR

information on the voting for the approval of this Technical Report can be found in

specific document. At this date, the document will be

econfirmed,
vithdrawn,
eplaced by a revised edition, or

amended.

ilingual version of this publication may belissued at a later date.

the

the
d to
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INTRODUCTION

This document describes the technical requirements for self-ballasted lamps and controlgear
to work with phase-cut dimmers. For a complete picture of the technical requirements the user
should also refer to IEC TR 63036 (see also |IEC 60669-2-1:—,1 Annex EE), the companion
document that contains technical requirements and testing methods for phase-cut dimmers.

Under preparation. Stage at the time of publication IEC AFDIS 60669-2-1:2019.
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ELECTRICAL INTERFACE SPECIFICATIONS

FOR SELF BALLASTED LAMPS AND CONTROLGEAR IN PHASE-CUT

1

Thi

DIMMED LIGHTING SYSTEMS

Scope

document provides auidance to  controlaear/intearated  lamp desianers  for
Lol J ~J ~J Lol ~J

the

devg
pos

Thig
pha
pha
Ann

Thig
by 1
equ
inte

Safe

2

The
cont
cite
any

IEC
http

IEC
Terr

3

3.1

blopment of products suitable to operate with future phase-cut dimmers. It describes|
Sible voltage signals and the expected response of the controlgear/integrated lamps.

document describes the expected response of controlgear during all operation states
5e-cut lighting system and provides a complete understanding of the feguirements

ex EE.

document specifies the system performance aspects and test procedures for the co
nains voltage phase-cut dimming of the brightness of mains operated electronic ligh
pment intended to be controlled by mains voltage phase-cut dimmers, such as
prated lamps and light sources with external controlgear.

Normative references

following documents are referred to in.the text in such a way that some or all of {
ent constitutes requirements of thistdocument. For dated references, only the ed
| applies. For undated references;the latest edition of the referenced document (inclu
amendments) applies.

60050-845, International.Electrotechnical Vocabulary — Part 845: Lighting (availabl
/lwww.electropedia.org)

62504, Generaldighting — Light emitting diode (LED) products and related equipme
ns and definitiohs

Termsdefinitions, abbreviated terms and symbols

Terms and definitions

5e-cut dimmers. The response of a phase-cut dimmer is described inI\EC 60669-2-1:

bty requirements are not covered by this documentibut by respective product standardps.

the

of a
for

ntrol
ting
| ED

heir
tion
Hing

e at

For the purposes of this document, the terms and definitions given in IEC 60050-845 and

IEC

62504 and the following apply.

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

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

SO Online browsing platform: available at http://www.iso.org/obp

3.1.1
phase-cut dimmed lighting system

ligh
com

ting system
bination of a phase-cut dimmer and one or more controlgear and light sources
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019

Note 1 to entry: The term “lighting system” used in this document is an abbreviated form of "phase-cut dimmed

lighti

ng system".

3.1.2
off-state
state of a lighting system when no light is emitted

3.1.3
on-state
state of a lighting system when light is emitted

3.1.4

elegtrical interface

eledtrical parameters for supplying power and making exchange of information between
phase-cut dimmer and controlgear

3.1.p

phase-cut dimmer

dimmer

elegtronic switch connected in series with a load, that changes the supply voltage wavef
applied to the load from the mains voltage waveform to a leading«edge (forward phase)
traillng edge (reverse phase) AC voltage waveform

Note
edge]

Note
cond

Note

3.1.
two
pha

3.1.

three-wire phase-cut dimmer

pha

3.1.
con
one
tran
star
radi

Note
cont

1 to entry: Some phase-cut dimmers are capable of switching their‘eutput between leading edge and tr
waveforms.

2 to entry: The output voltage waveform of a phase-cdt ‘dimmer is applied to one or more loads.
ction angle of the voltage waveform is adjustable.

3 to entry: Within this document, where the term “dimmer” is used, the term “phase-cut dimmer” is mean
b

twire phase-cut dimmer

e-cut dimmer connected in series With a load that has no connection to neutral

/

se-cut dimmer connected in series with a load that has an additional connection to neu

B
krolgear

or more components between the supply and one or more lamps which may serv
sform the supply voltage, limit the current of the lamp(s) to the required value, pro
ing voltage and preheating current, prevent cold starting, correct power factor or reg
D interference

1\to”entry: Lamps may have integrated controlgear such as an integrated LED lamp. Any referenc

the

or a

hiling

The

tral

e to
vide
uce

bs to

olgear will Include any such Integrated lamps.

3.1.9

load side
connection from the output of the phase-cut dimmer to the supply input of one or more
controlgear

3.1.
con

10
ducting period

time period during which the phase-cut dimmer supplies power to a controlgear

3.1.
non

1
-conducting period

time period during which the phase-cut dimmer does not supply power to a controlgear
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3.1.12

half-wave

positive or negative 180° of an AC sine wave starting and ending at the zero crossing point

3.1.13
phase angle
position within a half-wave expressed in degree, being in the range of 0° to 180°, referred to
the beginning of the half-wave

3.1.14

referenceminimum-teghtoutput

RMILLO

ligh{ output (luminous flux) produced by a lamp operated by a controlgear that is copnnected to

mains voltage via a phase-cut dimmer set to a conduction angle of 40° + 1°

3.1./15

maxXimum light output

MLO

ligh{ output (luminous flux) produced by a lamp operated by a controlgear that is dirgctly

connected to mains voltage

3.2| Abbreviated terms and symbols

To describe the electrical characteristics of the electrical-interface, the following symbols| are

usedq:
o Angle where the test voltage starts rising with the given slew rate SR as shown in
Figure A.1. Subscripts L and 1 (see Table 20) refer to leading and end-of-
transition, respectively.
S Angle where the test voltage starts falling with the given slew rate SR as shown in
Figure A.2. Subscripts T and 1 (see Table 20) refer to trailing and end-of-
transition, respectively.
Cs Filter capacitor to reduce high frequency disturbances
EC D Equivalent circuit that represents a phase-cut dimmer for controlgear tegting
purposes
Icg Current through the input terminals of the controlgear (see Figure 1)
Icg |pk Repetitive~peak current of the controlgear in leading edge mode
Icg|sL Current-carrying capability of the controlgear with Vg < Vg in leading gdge
i mode

Icg|sthH . Current-carrying capability of the controlgear with Vg < Vg in trailing gdge
i mode

Ieg |sT( Current-carrying capability of the controlgear with Vg > Vg in trailing gdge
T maoda

Ip Current through the load side terminal of the phase-cut dimmer (see Figure 1)

In ne Maximum current through the phase-cut dimmer during the non-conducting period,

B limited by the phase-cut dimmer

Ipo Minimum current carrying capability of the controlgear during the electronic off-
state

Lirans Current sourced by the phase-cut dimmer during the transition from the
conducting to the non-conducting state in trailing edge mode

n Required minimum number of controlgear connected with one phase-cut dimmer

(named in phase-cut dimmer installation sheet)
Rated input power of the controlgear (as marked)
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Minimum nominal load required by the phase-cut dimmer (according to installation
sheet)

Absolute value of the slew rate of the decrease of the voltage across the input
terminals of a controlgear in trailing edge dimming mode when the phase-cut
dimmer switches off at time ¢;4 (see Figure 3)

Absolute value of the slew rate of the increase of the voltage across the input
terminals of a controlgear in leading edge dimming mode when the phase-cut
dimmer under test switches on (according to Clause 8)

Absolute value of the slew rate of the decrease of the voltage across the input
terminals of a controlgear in trailing edge dimming mode when the phase-cut

THw

s1

Is2

ls3

Isw

| PK

dimmer under test switches off (according to Clause 8)

Time related to previous zero crossing of the mains to the subsequent rzero
crossing of the mains (duration of a half-wave)

Time related to previous zero crossing of the mains when leading.€dge phasg-cut
dimmer reduces its impedance towards zero by activating its powerswitch

Time related to previous zero crossing of the mains when the.trailing edge phase-
cut dimmer increases its impedance towards infinite by‘deactivating its pqwer
switch

Time related to previous zero crossing of the mains\when the voltage Vg falls
below Vgy in trailing edge method

Time related to previous zero crossing of the ¢mains when the transition from| the
conducting period to the non-conducting periodis finished

Time related to previous zero crossing <©fythe mains when voltage Vg crogses
Vsw

Transition time for trailing edge mode;-equals g, — £

Voltage across the input terminal§’of the controlgear (see Figure 1)
Repetitive peak voltage across the terminal of the controlgear

Voltage between the line side (L) and load side terminal of the phase-cut dimmer
(see Figure 1)

Mains voltage (ratedtnominal value)

Phase-cut voltagefor testing purposes, sinusoidal part of the waveform (¢l to
thw, 0 to B) equivalent to mains voltage

Lower limit\for voltage across the input terminals of the controlgear to provide a
currentcarrying capability Ipo during the electronic off-state

Voltage across the input terminals of the controlgear at the time that leadg to
disabling (¥ (t) > Vgyw) or enabling (Vy(t) < Vgw), a current path having a current
earrying capability of Iog g Or Icg sTH

Value of the test voltage of the test circuit in Figure 6 (according to 8.4)

Instantaneous values of current or \/nl’rngn XX

Impedance across the input terminals of the controlgear

Impedance between the line side (L) and the load side terminals of the phase-cut
dimmer

Maximum impedance between the line side (L) and load side terminal of the
phase-cut dimmer, defined by the technical properties of the phase-cut dimmer

Minimum impedance between the line side (L) and the load side terminal of the
phase-cut dimmer, defined by the power properties of the phase-cut dimmer
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4 General description

A phase-cut dimmer either cuts the mains voltage immediately after the zero crossing of the
mains (leading edge) or towards the next projected zero crossing of the mains (trailing edge).
The functionality of both methods can be implemented in one device (universal dimmers).

This document describes requirements for controlgear during the on-state of a lighting
system. Specifications are provided dependent on the dimming method for the conducting
period, the non-conducting period of the phase-cut dimmer and the transitions between the
conducting and non-conducting period.

In %ddition, this document describes requirements for controlgear during the off-state® pf a
lightling system. Specifications are provided independently from the dimming method.

Thi§ document addresses the following issues previously reported by .consumers |and
autHorities such as:
e émission of audible noise;

e ghosting caused by issues that are not related to the power,supply of the dimmer or
synchronization;

—

o stability of phase angle waveform (for the dimmer), including symmetry and stability tests;

e flicker of light loads;
e repetitive ring up voltage;
e dimming range;

e number of switching cycles.
5 |[General requirements

5.1 | Voltage rating

Thiq document applies to one or,more of the following mains voltages:
100}V, 120 V, 200 V, 230 W,.277 V, according to IEC 60038.

5.2 | Frequency rating

Thig document applies to one or more of the following mains frequencies:
50 Hz or 60:Hz, according to IEC 60038.

5.3 | \Marking of controlgear

Controlgear suitable for operating with a phase-cut dimmer, should be marked either on the
product or in the product documentation with the following:

Controlgear and lamps with integrated controlgear should be marked with the reference
minimum light output (RMLO) value, or the value should be given in the manufacturer’s
documentation.

The RMLO value should be in the form “DIM xx %” where xx is the RMLO value.
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6 Description of the lighting system and its components

6.1  Wiring method
The wiring of the devices is in accordance with the installation rules given in IEC 60364 (all

parts) and also with the national wiring rules applicable in the country where the devices are
installed.

6.2 Wiring diagram

dimmer to the mains and to the controlgear. Figure 1 is an example of a lighting system with
one|phase-cut dimmer and one or two controlgear.

Regjarding the connections of the phase-cut dimmer shown in Figure 1, the:drawn ljnes
represent a two-wire installation and the dashed line represents the direct connection of| the
phage-cut dimmer to the mains which is used in three-wire installations.

The|direct connection of the phase-cut dimmer to neutral (dashed line-in Figure 1) will have
congequences on the power supply requirement and synchronjzation with the phasg-cut
dimmer.

Thig document defines requirements that enable compatibilitybetween phase-cut dimmer|and
confrolgear in two-wire installations. However, all predications are also valid for three-wire
phage-cut dimmers to ensure proper operation of controlgear.

N ® ®
|
|
: A ____________ ! !
| V. ID Vv : 14 |
—>: ° fea | S feo gy o 1
' | |
ST S .
| |
Dimmer Controlgear ' Controlgear \
| |

IEC

Figure 1 — Example of wiring diagram

7 |Specifications

71 General

All [nformation given in this document is related to a half-wave of the mains. Due to|the
polgrity’change between subsequent half-waves, all values are regarded as absolute valugs.

The lighting system is either in an on-state or in an off-state. In an on-state, light sources
operated by the controlgear component of the lighting system emit light. In an off-state, light
sources operated by the controlgear component of the lighting system do not emit light.

The off-state may be realized as mechanical off-state by opening the current loop of the
lighting system with mechanical means, for example a switch. For this case, no requirements
need to be fixed.

Alternatively, the off-state may be realized as electronic off-state. In this case, the phase-cut
dimmer increases its impedance (i.e. stops producing phase-cut) while continuing its
operation, for example to keep its control interface activated. In this case, the connected
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controlgear are not energized sufficiently to operate a light source, but should provide a
current path that allows the phase-cut dimmer to draw current continuously from the mains.

NOTE Applications that provide a connection to neutral allow using a three-wire device, enabling the usage of
lamps that do not provide a current carrying capability according to 7.2 and 7.4.

During the on-state and the electronic off-state, it should be ensured that the phase-cut
dimmer is supplied sufficiently with power and that the synchronization of the phase-cut
dimmer and controlgear with the mains is ensured.

7.2

Electrical characteristics during the on-state of a lighting system

7.2,

For
lead

Eac
peri

( General

the on-state of a lighting system, specifications are dependent on the dimming met
ing edge or trailing edge.

h half-wave is divided into two periods, the conducting period andrthe non-condug
bd of the phase-cut dimmer.

con
dim

7.2.

7.2,

Star
unti
sup
(ses

To
lead

Thu
syn(
the

Dur]:g the conducting period of the phase-cut dimmer, the mairis~voltage is applied to

rolgear. During the non-conducting period, the voltage between terminals of the phase
er is almost equal to the mains voltage (Vp = V).

P Electrical characteristics for leading edge dimming method
P.1 General

ting from the mains zero crossing, the phasercut dimmer remains in non-conducting §
its timing element activates the power switch at ¢;. Afterwards, the phase-cut dimm
blying power to the load for the xentire remaining part of the mains half-w
Figure 2).

achieve synchronization with the mains and to control the phase-cut angle corre
ing edge phase-cut dimmers need to draw a current also during the non-conducting st

5, the controlgear has to be able to conduct a current /g g, which all
hronization of the phase-cut dimmer with the mains and ensures the supply of powsg
bhase-cut dimmer-even in a two-wire installation.

hod,

ting

the
-cut

tate
Br is
ave

ctly,
hte.

ows
r to
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Figure 2 — Timing leading edge dimming method

P.2 Electrical characteristics during the non-conducting period

ng the non-conducting period, the controlgear should comply with the elect
acteristics listed in.Fables 1 to 5.

iming element of the phase-cut dimmer activates the power switch.

ying -capability of /o5 s as listed in Tables 1 to 5. At small input voltages of

rolgear when I~~ g cannot be reached due to the characteristics of its input circ

rical

non-conducting period starts at the zero crossing of the mains and ends at time 75 when

ng this~period, the controlgear should provide a current path with a minimum current-

the
litry

(e.g. inrush current limiting elements), only its impedance Zcg is defined as listed in
Tables 1 to 5.

The controlgear may deactivate its current-carrying capability during the non-conducting
period after it has not detected an input voltage waveform showing an unsteady waveform
(leading edge characteristic) for 100 ms.

NOTE This is for reducing power losses in the case where a controlgear is used without a phase-cut dimmer.


https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

IEC TR 63037:2019 © IEC 2019

15—

Table 1 — Nominal mains voltage 100 V; frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

0toz,

OVSVCGSSV: Zcg hot defined
BV < VegsbV:iZ5<12000
BV < Veg<Vgy=22V:

Pog <12 W:
Iog(1) = Ieg_ gL 2 13,8 MAIW - P

[’CG =z 1T£VV.

Io(1) = Ieg_ gL > 165,6 mA

Table 2 — Nominal mains voltage 120 V; frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

0toz,

[VRVARS VCGS3V: Zg not défined
BV < Veg$6V:Z 412000

cG =
6V < Veg<Vgyws26V:
Peg<12W
Iog(1) = Ic&)sL 2 11,5 MA/W - P
Peg 2 1EW:

Iog() ¥ leg gL 2 138 MA

Table 3 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz

Time related to previous_zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

0toz,

0V < Veg <3V Zyg not defined

3V < Ve <6V:Zgg<12000

6V< VCG<VSW=43V:

Peg < 12 W:

Iog (1) =1Igg g 26,9 MAIW - P

Peg 2 12 W:
Io(1) = Igg gL 2 82,8 MA

Table 4 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz

Time related to previous zero
crossing of mains voltage

Controlgear:
current, voltage and impedance limits

0tozg

OV<S/V..<3V: Zg hot defined

CG =~
BV < VegsbV:iZ5<12000
BV < Veg<Vgy=40V:
Pog <12 W:
Iog(1) = Ieg_ gL 26 MA/W - Pig
Peg 2 12 W:

Iog(1) = Ieg_ gL 272 MA
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Table 5 — Nominal mains voltage 277 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

0V < Veg <3V Zyg not defined
3V <Vg<6V:Z5<12000Q
BV < Veg<Vgy=60V:

0tozg Peg <12 W:

Ieg(1) = Igg gL 25 MAIW - Pig

7.2.

The
at ti

Star
ZD 1

instantaneous value ¥),() of the mains minus the voltage drop across the phase-cut dimm

The
doe
the

The
med
diffq

Whe
cap

NOT
and 4

Peg 2 12 W:

Io(1) = Igg_gL 2 60 MA

P.3 Electrical characteristics during the transition from the non-conducting to
the conducting period

transition from the non-conducting to the conducting state of thesphase-cut dimmer s
me f.

ting from time ¢, the impedance Zp of the phase-cut dimmer decreases until its minir

hin is reached. The voltage Vg applied to the controlgear increases towards

absolute value of the slew rate of the voltage-change of V' during the transition pe
5 not exceed the values as listed in Table 6.when the phase-cut dimmer is connecte
marked maximum resistive load.

slew rate should be calculated based“on the measurement of the voltage slope of V,
suring the time (dr) between Vp = 0;8" Vp(t5) and Vp = 0,1 - Vp(z5) and by calculating
rential voltage dVp =[0,8 - Vp(#)]=[0,1 - Vp(ts)l-

n the voltage Vg exceeds. Vg, the controlgear may deactivate its current carr
hbility, thus possibly no current can flow through the controlgear.

E Values of the slew _rate represent a compromise between EMC, repetitive peak current in the contro|
witching losses in the~sphase-cut dimmer power semiconductors.

Table 6 —Slew rate for voltage decrease across the phase-cut dimmer

arts

hum
the

riod
d to

h by
the

ying

gear

vy V1 100 120 200 230 277

o

o/diV/us] <6,5 <300 <6,5 <6,5 <300

7.2.2.4 Electrical characteristics during the conducting period

During the conducting period, the controlgear should comply with the electrical characteristics

liste

din Tables 7 to 11.

During this period, full power is applied continuously to the controlgear from the phase-cut
dimmer to allow power to be supplied to the controlgear. The values of peak current in
Tables 7 to 11 apply at the maximum slew rate values given in Table 6.

Due to the low impedance of the phase-cut dimmer during the conducting period, the input
voltage of the controlgear is almost equal to the mains voltage.

At ti

me tgyy, the input voltage Vg of the controlgear falls below Vg .
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From time gy to the end of the period, the controlgear should provide a current path with a
minimum current-carrying capability of /o5 g

Table 7 — Nominal mains voltage 100 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

Zg hot defined

t to tgy
Ieo ok (Peg) < 0,111 A/W
ov<sr. . <3V:Z . notdefined
BV < VegsbV:iZ5<12000

fsw 10 Ihw BV < Vg < Vgy =22V

Ioo(t) = Igg g1 > (0.7 - Pog)l Vyor
Ioa(0) = Igg s ()= (0,7~ Vo)Vl Pog)

Table 8 — Nominal mains voltage 120 V; frequency 50 Hzyor 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

Zg hot defined

15 10 gy )
ICG_pk (Pcg) «to be defined
0V < Veps 3V: Zyg not defined
3V g6V Z5<12000

tw 10 fyw O Vg < Vg = 26 V:

Io(t) = Ieg s = (0.7 - Pog)l Vyy or

Iog(t) = Ieg_sL() 2 (0.7 - VegO(Vyy?l Peg)

Table 9 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

Zg hot defined

tsto tgy
I pk (Psg) < 0,077 25 AIW
0V < Vyg <3V Zyg not defined
3V < VegsbViZ5<12000Q

tow 1O fyw BV < Veg<Vgy=43V:

Iea(t) = Igg s = (0,7 * Peg)l ¥y or

Io(0) = Ieg_s (1) 2 (0.7 VgVl Pog)
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Table 10 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

Zg not defined

t to tgy
Ieg pk (Peg) < 0,077 25 AIW
0V < Veg <3V Zyg not defined
3V <Veg<$6V:iZ5<12000

tow 10 fuw 6V <Veg<Vgy=50V:

Ioo(0) = Iog s, = (0.7 - Pog)l Vyy or
Iog(t) = Ieg sL(t) 2 (0.7 * VoWVl Peg)

Table 11 — Nominal mains voltage 277 V; frequency 50 Hz or,60/Hz

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits

Z g not defined

15 10 tgy :
ICG_pk (Pgg) < to be defined
0V < Vg <3 ViZig not defined
3V < Vegsb6MZog<12000Q
6V < Vg5 Vg = 60V:

fsw 10 Ty

Iool) $lcg s 2 (0.7 - Pg)l Vyor
Eplt) = Ieg s (02 (0.7 - VgD

Pce)

7.2.3 Electrical characteristics.for trailing edge dimming method
7.2.8.1 General

Stanting from the mains zero crossing, the phase-cut dimmer operates in conducting dtate
unti| its timing elementtdeactivates the power switch at time z4. Afterwards, the phasg-cut
dimmer is not significantly supplying power to the load for the entire remaining part of| the
mains half-wave (see Figure 3).

To pchieve synchronization with the mains and to control the phase-cut angle correftly,
traillng edge-phase-cut dimmers need to draw a current also during the non-conducting state.

Thup;. <he controlgear has to be able to conduct a current /-G gy, Which allows
synchronization of the phase-cut dimmer with—the mmains and ensures the suppty of power to
the phase-cut dimmer even in a two-wire installation.

Since the negative voltage slope that is triggered by the switch-off of the power switch of the
phase-cut dimmer is not only determined by the current /o5 g1, that is conducted by the
controlgear, but also by the effective capacitance of the wiring and the capacitance being
effective in parallel to the phase-cut dimmer, the sum of these capacitances has to be
considered.

This document and all listed values are based on systems having a maximum capacitance of
the wiring of 10 nF being effective in parallel to the controlgear.
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Figure 3 — Timing trailing edge dimming method

7.2.8.2 Electrical characteristics during the conducting period

The[conducting period starts at the zero crossing of the mains and ends at time ¢4 when| the
timing element of theJphase-cut dimmer deactivates its power switch and the impedancg of
the phase-cut dimmerZ increases towards Zp ,ax.

During the conducting period, the controlgear should comply with the electrical characteristics
listed in Table)12.

Duringthis per|od the phase-cut dimmer contmuously applles full power to the controlear.
Thete C =
value ZD min mdependently from the current Ip = ICG

The impedance Zp of the phase-cut dimmer is Zp ;, when the voltage V() across the
phase-cut dimmer is less than 0,1 - V,(¢) during the entire conduction period.

Due to the low impedance of the phase-cut dimmer during the conducting period, the input
voltage of the controlgear is almost equal to the instantaneous value of the mains voltage.

From the zero crossing of the mains to time ¢g4, the controlgear should provide a current path
with a minimum current-carrying capability of /o5 g7, as listed in Table 12.

Since the current /g g7 is based on nominal data of a controlgear, a factor of 0,7 is inserted
to account for the fact that the current drawn by the controlgear will have some distortion or


https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

- 20 - IEC TR 63037:2019 © IEC 2019

displacement and may not be a perfect sine-wave or rectangular shape. Therefore the factor
0,7 introduces some margin for this. Additionally, in accordance with this document, the
controlgear may not operate with its nominal wattage even at the maximum conduction angle.

Table 12 — Nominal mains voltage from 100 V to 277 V; frequency 50 Hz or 60 Hz

7.2.

The
at ti

At t
Fror

The

Sing
(ses

Time related to previous zero Controlgear:
crossing of mains voltage current, voltage and impedance limits
0V < Vo <3V Zyg not defined
3V <Veg<6V:Z5<12000Q
0 to 7, Vog > 6 V:

CG(z) Ieg st = (0.7 - Peg)l Yy or
Ioo(0) = Iog s () > (0.7 - N7 (72

PCG

3.3 Electrical characteristics during the transition from the conducting to the
non-conducting period

transition from the conducting to the non-conducting state of the phase-cut dimmer s
me t;1 and ends at time ¢3.

me fg4, the impedance Zp of the phase-cut dimmer starts to increase towards Zp |
h time 744 to #5,, the phase-cut dimmer limits the current /.

minimum value of # = ¢, — ¢4 should be as listedvin Tables 13 to 17.

e the controlgear provides a minimum current-carrying capability of I
Tables 13 to 17), the voltage across. the input terminals of the controlgear decresd

towards zero and falls below the voltage gy at #5, (see Figure 3).

NOTE

capa
insid
reas

NOT
volta
main
than

The

by n
the

Whe

E 1 The minimum current-carrying capability ensures that parasitic capacities of the installation, the 3
City C; between the terminals of the phiase-cut dimmer (see Figure 3) and a capacitor that might be assen|
e the controlgear and which is connected directly with the mains terminals of the controlgear is dischargeq
nable time to allow the phase-cut dimmer to supply itself sufficiently.

E 2 The ratio between the values of the period g, to #,,,, as given in Tables 13 to 17 for the different n
pes is proportional to the ratio of the relevant mains voltages. The values of I gy scale inversely wit
5 voltage. The value of-K,, scales directly with the mains voltage. The value of I/ . is always 10 %

the relevant [CG_STH.

slew rate SR'should be calculated based on the measurement of the voltage slope of
neasuringithe time (dr) between Vg = 0,8 - Vgl(ts1) and Vg = Vgw and by calculs
differential voltage dVeg = 0,8 - Vgltsq) — Vsw.

n‘the voltage VCG falls below Vg (t|me tsz) the controlgear should provide a minir

arts

max.

| STL
ses

ctive
bled
ina

hains
h the
ower

Vea
ting

num

curr

NOTE 3 The values of Vsw and [

III. bdllylllu uapauml.y UI ICG STH aS IIDLCU LLILI IGUIUO I\) I.U II B

CG_STH

are selected to achieve a good compromise between the ability for the

phase-cut dimmer to supply itself on one side and the appearing power loss in the controlgear on the other side.

NOTE 4 ¢, is defined by the time at which V. falls below V. V.5 and I, can be measured simultaneously with
hannel oscilloscope, and the value of I between ¢, and ¢, can be determined. The break in slope of V' at 7,

ad4-c
(if su

ch a break in slope exists) is not a criteria to define 7,.
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Table 13 — Nominal mains voltage 100 V; frequency 50 Hz or 60 Hz

Time related to previous zero crossing of
mains voltage

Controlgear:
current carrying capability

ts1 to tsZ

s~ 512 4

t,=(11SR) - VM(tyy)

t=1_,:
s
Iog(0) = Igg st 2 (0.7 - Pog)Vy or
Iee (1) = Iog s (1) 2 (0.7 * Vg (V2 Pgg)
fgg <t Sty
SR = |dVg /dt | 20,09 V/us (50 Hz)

SR = |dV g /di| > 0,108 Vius (60 Hz)

Wwhen the controlgear 1s supplied by a current source drniving
(2,8 mA - Pog) I W from ¢z, to z,,.

0 1,

s2 HW

0V < Veg<3V:Zg not defined
BV < Veg<6Viveg<12000Q
6V< VCG<VSW=22V:

Pog < 12 W:
Iog (1) = Ieg_s7yz 13,8 MAIW - P

Peg > 12 W:

Ieg (1) = 1 >

o s 165,6 mA

Table 14 — Nominal mains voltage 120 V; frequéncy 50 Hz or 60 Hz

T{me related to previous zero crossing of
mains voltage

Controlgear:
current carrying capability

[¢] tsZ

-1 ts12 t

t,=|(11SR) - Vy(tyy)

t= ZS1Z

I g sm> (0.7 - Pog)Vyyor
Iea@®) = Iog st ()2 (0,7 Veg(O( V2l Peg)
ty'<t< ts :

SR = |dVg /d | = 0,010 5 V/us (50 Hz)

SR = |dVg /di] > 0,126 V/us (60 Hz)

when the controlgear is supplied by a current source driving
(2,8 mA - Pog) /W from ¢, to t,.

s2 10 thw

[VRAVARS VCGSSV: Zog hot defined
3V < Veg<b6V:iZ,5<12000Q
BV <Veg<Vgy=26V:

Pog < 12 W:
Iog (1) = Ieg g 11,5 MAIW - Py

Peg 2 12 Wt

Iog (1) = Igg gy > 138 mA



https://iecnorm.com/api/?name=83e33d90f34a314fa216fa9ff68cdcf9

- 22 - IEC TR 63037:2019 © IEC 2019

Table 15 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz

Time related to previous zero crossing of Controlgear:
mains voltage current carrying capability
1=ty
INOE Ieg sTiZ (0,7 - Pog)Vy or )
ty o, I (1) = ICG_STL(t) 2 (0,7 - Vg ( V™ Peg)
t<t<t,:

SR = |dV g /1] = 0,175 Vius (50 Hz)
SR = |dVg /di] > 0,210 V/us (60 Hz)

s~ 512 4

t,= (11 SR) - Vyyltgy)

Wwhen the conirolgear 1s supplied by a current source driving
(2,8 mA - Pcg) /W from ¢, to 1,.

0V <Veg <3V Zyg not defined
3V <Veg<b6V:iZ5<12000Q
6V< Veg < VSW=43V:

HW Pog < 12 W:

Iog (1) = Iog_ sy 8,9 MAIW - Py

Peg > 12 W:

Iog (1) = Ieg s> 82,8 MA

s201‘

Table 16 — Nominal mains voltage 230 V; frequéncy 50 Hz or 60 Hz

T{me related to previous zero crossing of Controlgear:
mains voltage current carrying capability

t=1gy

Ioa(& g sm> (0.7 - Pog) Py or

o1, Ioa@®) = Iog st ()= (0,7 Veg(O( V2l Peg)
I <t<1t.,:

SR = |dVg /di] 2 0,2 V/ps (50 Hz)

SR = |dVgg /dt] > 0,24 V/ps (60 Hz)

%12 4

t, =[(1 71 SR) - Vyu(tsq)
when the controlgear is supplied by a current source driving
(2,8 mA - Pog) /W from ¢, to ¢ ,.

OV<L<V..<3V: Zog hot defined

CG ~
3V < Vg <6 Vi Zgg <1200 Q
BV <Veg<Vgy=40V:
fs2 |0 frw Pog < 12 W:
I (1) = Iog st = 6 MAMW - Py
Pog 2 12 W:

Iog (1) = Iog sy > 72 mA
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