IEC TR 63036

Edition 1.0 2016-08

TECHNICAL
REPORT

Electrical interface specification for phase-cut dimmer in phase-cut dimmed
lighting systems

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.020 ISBN 978-2-8322-3551-5

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

® Registered trademark of the International Electrotechnical Commission



-2- IEC TR 63036:2016 © IEC 2016

CONTENTS

FOREWORD . ..ttt ettt et et e et et e eaas 4
LN I 1 L I 6
1 ST oo 0 1= P 7
2 NOIMALIVE I EIENCES. ... ittt e e e e ans 7
3 Terms and definitionS ... 7
4 General deSCriPliON ... . e 9
5  General reqUIrBIMENTS ... o e 9
5.1 VOlage Fating ..o 9
5.2 FreqUENCY rating ..o 9
5.3 Marking of phase-Cut dimmer ... ... 9
6  Description of the lighting system and its components ..o, 9
6.1 WirNG MeEthod ... e 9
6.2 WirNG iagram .. e 9
7 Electrical specCification ....... ..o 10
7.1 L0 N 7= 10
7.2 LT a1 - Y PP 12
7.3 Electrical characteristics during the on state of a lighting system.......................... 12
7.3.1 GBNEIAI .o 12
7.3.2 Electrical characteristics for leading edge dimming method........................... 12
7.3.3 Electrical characteristics for trailing edge dimming method............................ 17
7.4 Electrical characteristics during the off state of a lighting system.......................... 22
G T I = 1= o o Y=o LU Y 22
8.1 LT a1 - Y PP 22
8.2 Tests for leading edge phase-cut dimmers..........oooiiiiiiiii e 23
8.2.1 GBIl e e 23
8.2.2 Test related to the non-conducting phase ..., 23

8.2.3 Test related to the transition from the non-conducting to the conducting
0] L= T = PP 25
8.2.4 Test related to the conducting phase ... 26
8.3 Tests for trailing edge phase-cut dimmers...........oooooiiiiiii e 26
8.3.1 7= 1= =Y 26
8.3.2 Test related to the conducting phase ..., 26

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

conducting phase and related to the non-conducting phase........................... 27
8.4 Tests for characteristics during electronic off state............ccocooiiii, 28
Annex A (normative) Waveforms for AC voltage SOUrce .........ccoveiiiiiiiiiiiiii e 29
A1 LT =Y o= =Y 29
A.2 Waveform description — Leading €dge ..o 29
A3 Waveform description — Trailing €dge .......cooiiiiiii e 29
Annex B (normative) Equivalent circuit for controlgear in on state (EC_CG) ...........ccccceenee. 31
Annex C (normative) Equivalent circuit for controlgear being in off state ............................. 32
=71 o] Lo Te | =T o 4 |V PN 33

Figure 1 — Example of Wiring diagram ... ..o e 10



IEC TR 63036:2016 © IEC 2016 -3-

Figure 2 — Timing leading edge dimming method ...
Figure 3 — Timing trailing edge dimming method..............ccoiiiiiiiii e

Figure 4 — Circuit to test the properties of the phase-cut dimmer during the non-
conducting phase (Method 1) ... e

Figure 5 — Circuit to test the properties of the phase-cut dimmer during the non-
conducting phase (Method 2) .. ... e

Figure 6 — Circuit to test the properties of the phase-cut dimmer during the transition
from the non-conducting to the conducting phase ...

Figure 7 — Circuit to test the properties of the phase-cut dimmer during the electronic
OF S A L

Figure A.1 — Waveform of AC voltage source — Leading edge .........c.ocoviiiiiiiiiiiinininiceen,
Figure A.2 — Waveform of AC voltage source — Trailing edge..........cocovviiiiiiiiiiiiiiiiieeeen,

Figure B.1 — Equivalent circuit for controlgear in the on state to be used during dimmer
BB S et e

Figure C.1 — Equivalent circuit for controlgear being in off state..................coo .

Table 1 — Nominal mains voltage 100 V — Frequency 50 Hz or 60 Hz ...,
Table 2 — Nominal mains voltage 120 V — Frequency 50 Hz or 60 Hz ...............coooiiiiinn,
Table 3 — Nominal mains voltage 200 V — Frequency 50 Hz or 60 Hz ...........ccocoiiiiiiiinennes
Table 4 — Nominal mains voltage 230 V — Frequency 50 Hz or 60 Hz ...,
Table 5 — Nominal mains voltage 277 V — Frequency 50 Hz or 60 Hz ...,
Table 6 — Slew rate for voltage decrease across the phase-cut dimmer..................c..cooie.
Table 7 — Nominal mains voltage 100 V — Frequency 50 Hz or 60 Hz ...,
Table 8 — Nominal mains voltage 120 V — Frequency 50 Hz or 60 Hz ...,
Table 9 — Nominal mains voltage 200 V — Frequency 50 Hz or 60 Hz ...............ooooiiiiinne.
Table 10 — Nominal mains voltage 230 V — Frequency 50 Hz or 60 Hz ............cooooiiiiniis
Table 11 — Nominal mains voltage 277 V — Frequency S50 Hz or60 Hz ...l
Table 12 — Nominal mains voltage from100 to 277 V — Frequency 50 Hz or 60 Hz ................
Table 13 — Nominal mains voltage 100 V — Frequency 50 Hzor60 Hz ...............cccooiiiinni.
Table 14 — Nominal mains voltage 120 V — Frequency 50 Hz or 60 Hz ............c.ooiiiinits
Table 15 — Nominal mains voltage 200 V — Frequency 50 Hzor60 Hz ...,
Table 16 — Nominal mains voltage 230 V — Frequency S0 Hzor60 Hz ...,
Table 17 — Nominal mains voltage 277 V — Frequency 50 Hzor60 Hz ................cooiiinn.
Table 18 — Currents and voltages for controlgear during the electronic off state ...................
Table 19 — Parameters for testing pUrpOSES ... e



1

9)

-4 - IEC TR 63036:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INTERFACE SPECIFICATION FOR PHASE-CUT
DIMMER IN PHASE-CUT DIMMED LIGHTING SYSTEMS

FOREWORD

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

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

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

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

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

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

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

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

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

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 63036, which is a technical report, has been prepared by subcommittee 23B: Plugs,
socket-outlets and switches, of IEC technical committee 23: Electrical accessories.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
23B/1201/DTR 23B/1214/RVC

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

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

This document describes the technical requirements for phase-cut dimmers to work with
controlgear and self ballasted lamps. For a complete picture of the technical requirements the
reader should also refer to IEC TR 63037 that contains technical requirements and testing
methods for controlgear and self ballasted lamps.
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ELECTRICAL INTERFACE SPECIFICATION FOR PHASE-CUT
DIMMER IN PHASE-CUT DIMMED LIGHTING SYSTEMS

1 Scope

This technical report specifies the electrical interface and test procedures for the control by
mains voltage phase-cut dimming of the brightness of mains operated electronic lighting
equipment intended to be controlled by mains voltage phase-cut dimmers, such as LED
integrated lamps, and light sources with external control gear.

Electronic switches that use a comparable circuitry to a phase-cut dimmer but do not contain
means for the adjustability of the phase-cut angle should fulfill the same requirements as a
phase-cut dimmer.

Safety requirements are not covered by this document, but by respective product standards.

2 Normative references

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

IEC 60038, IEC standard voltages

IEC 60050-845, International Electrotechnical Vocabulary (IEV) — Part 845: Lighting (available
at www.electropedia.org)

IEC 60364 (all parts), Low-voltage electrical installations

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





