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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DC OR AC SUPPLIED ELECTRONIC CONTROLGEAR FOR
LED MODULES - PERFORMANCE REQUIREMENTS
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International Standard IEC 62384 has been prepared by subcommittee 34C: Auxiliaries for
lamps, of IEC technical committee 34: Lamps and related equipment.

This second edition cancels and replaces the first edition published in 2006 and
Amendment 1:2009. This edition constitutes a technical revision.

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

a) scope extension (direct current from 250 V to 1 000 V);

b) new _specifications for measuring the power factor for controlgear with settable/non-

copstant output (for instance, to allow for constant light output);

c) deletion of audio frequency requirements;

d) selection of current test circuit by module capacitance (instead of selecting-by haJing or
nof having logic circuitry) plus test circuit setup changes.

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

FDIS Report on voting
34C/1488/FDIS 34C/1489/RYD

Full information on the voting for the approval of this Intermational Standard can be folund in
the report on voting indicated in the above table.

This document has been drafted in accordance withythe ISO/IEC Directives, Part 2.
This document is to be read in conjunction with IEC 61347-2-13.

The committee has decided that the contents of this document will remain unchanged until the
stabilify date indicated on the IEC website under "http://webstore.iec.ch” in the data reldted to
the specific document. At this date, the document will be
e re¢onfirmed,

. wilhdrawn,

e e

laced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indi¢ates
that Li+—eontains—ecolours—which—are—considered—to—be—useful—for—the—eerrect
understanding of its contents. Users should therefore print this publication using a
colour printer.
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DC OR AC SUPPLIED ELECTRONIC CONTROLGEAR FOR
LED MODULES - PERFORMANCE REQUIREMENTS

1 Scope

This document specifies performance requirements for electronic controlgear for use on-d-¢-

supphesup-te-250V-and-a-c- DC or AC supplies up to 1 000 V (alternating current at 50 Hz or
) and with an output frequency which can deviate from the supply frequency asso

60 Hz ciated
with UED modules according to IEC 62031. Controlgear for LED modules specified, |n this
docunjent are designed to provide constant voltage or current. Deviations from\ thg pure
voltage and current types do not exclude the gear from this document.

NOTE 1 The tests in this document are type tests. Requirements for testing individual. controlgear| during
productjon are not included.

NOTE |2 Requirements for controlgear which incorporate means for varying .théyoutput power argq under
considgration.

NOTE 3 It-may can be expected that controlgear complying with this document/will ensure satisfactory operation
betweeh 92 % and 106 % of the rated supply voltage, taking into account the specifications of the LED |module
manufafturer.

2 Nprmative references

The fgllowing documents are referred to in thedext in such a way that some or all of their

conter
cited 4§
any af
IEC 6

IEC 6
suppli

IEC 6!

3 Teéerms and definitions

pplies. For undated references, the latest edition of the referenced document (ing
nendments) applies.

347-1, Lamp controlgear — Part,1: General and safety requirements

347-2-13, Lamp controlgear — Part 2-13: Particular requirements for d.c. g
ed electronic controlgear)for LED modules

For thie purposes of this document, the terms and definitions given in IEC 61347-1 a
foIIong apply.

t constitutes requirements of this document. For dated references, only the ¢dition

luding

nd the

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

3.1

total circuit power
total power dissipated by controlgear and LED module(s) in combination, at rated supply
voltage of the controlgear and at the highest rated output load
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3.2

circuit power factor

A

ratio of the measured circuit power to the product of the supply voltage (RMS) and the supply
current (RMS)

3.3

contrJ)Igear for LED module circuitry with high input capacitance
contrgigear suitable for LED modules which present high capacitance connected:direftly or
indire¢tly to the input terminals

Note 1 jo entry: Examples are LED modules with switch mode power supply conversion cirguits, like buck ¢r boost
regulatdrs.

Note 2 jo entry: Typically, capacitances above 100 nF are considered high capacitarce,

3.4
contrplgear for LED module circuitry with low input capacitance
contrglgear suitable for LED modules which present lowe ca@pacitance or no capaditance
connefted directly or indirectly to the input terminals

Note 1 fo entry: Examples are LED modules with only LEDs ordwith’logic circuits intended for thermal prdtection,
but not directly modifying the power supplied by the controlgean, or linear voltage regulators.

Note 2 jo entry: Typically, capacitances of 100 nF and below are considered low capacitance.
4 General notes on tests
4.1 |The tests given in this document are type tests.

NOTE |The requirements and tolerances permitted by this document are based on testing of a
type test sample submitted by’ the manufacturer for that purpose. In principle this tyge test
sample should consist of wnits having characteristics typical of the manufacturer’s production
and bg¢ as close to the production centre point values as possible.

NOTE |[lt—may can benexpected with the tolerances given in this document that products manufactpred in
accordgnce with the“type test sample will comply with this document for the majority of the production. Dug to the
productjon spread-however, it is inevitable that there will sometimes be products outside the specified tolgrances.
For guiglance on\sampling plans and procedures for inspection by attributes, see IEC 60410.

4.2 |For tests which are carried out with a LED module or LED modules, this (thesd) LED
modul (Q) shall fulfil the fnllnwing requirements:

The-wattage power of the LED module(s) when measured at its (their) rated voltage or rated
current (direct current and/or alternating current) shall not differ from the rated-wattage power
by more than +6 % and —0 %.

4.3 The tests shall be carried out in the order of the clauses, unless otherwise specified.
4.4 One specimen shall be-submitted subjected to all the tests.

4.5 In general all the tests are made on each type of controlgear or, where a range of
similar controlgear is involved for each rated—wattage power in the range or on a
representative selection from the range as agreed with the manufacturer.
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4.6 The tests shall be made under the conditions specified in Clause A.1. Since up to now
data—ef with regard to LED modules-are have not been published in an IEC standard, they
shall be made available by the LED module manufacturer.

4.7 All controlgear covered by this document shall comply with the requirements of
IEC 61347-2-13.

4.8 The tests shall be carried out with the length of the output cable of both 20 cm and
200 cm unless otherwise declared by the manufacturer.

5 Classification

5.1 |Classification according to the load
a) Single value load controlgear

This type of controlgear is designed for use with one specific output-wattage powefl only,
w!lich may be dissipated by one or more LED modules.

b) M

This type of controlgear is designed for use with one or more*LED modules with & total
logd within the declared-wattage power range.

Itiple value load controlgear

5.2 |Classification according to the output voltage
a) Cantrolgear having a stabilized output voltage.
b) Cantrolgear without a stabilized output voltage.

5.3 |Classification according to the output current
a) Cantrolgear having a stabilized output curfent.

b) Cqgntrolgear without a stabilized output-current.
6 Marking

6.1 [Mandatory marking

6.1.1 Controlgear shall'be clearly marked as follows:
Circuif power factor, for example A = 0,9.

For cgntrolgeafmWwhere the power factor is not constant all over the rated output range pnd/or
contrglgear<swith a supply voltage range, the power factor may be different for different
combihations of supply voltage and output power. In this case the controlgear shall be njarked
with alrafgde of power factor values, for example A = 0,8 — 0,9. H[

If the power factor is less than 0,95 leading, it shall be followed by the letter "C", for example
A=0,9C.

6.1.2 In addition to the above mandatory marking, the following information shall either be
given on the controlgear or made available in the manufacturer’s catalogue or the like:

a) if applicable: limits of the permissible temperature range;

b) if applicable: an indication that the controlgear has a stabilized output voltage;

c) if applicable: an indication that the controlgear has a stabilized output current;

d) if applicable: an indication that the controlgear is suitable for operation with a mains
supply dimmer;

e) if applicable: an indication of the operation mode, for example phase control;
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f) if applicable: P
controlgear.

rated_min» the rated minimum output power for the proper operation of the

NOTE P, can be combined with P in only one marking. e.g. P =20 W...60 W.

rated_min rated rated

6.2 Optional marking

The following information may either be given on the controlgear or made available in the
manufacturer’s catalogue or the like:

a) total circuit power;

b) If ppplicable: a symbol which indicates that the controlgear is a short-circuit prodf type
(the symbol is under consideration).

7 Output voltage and current

71 Starting and connecting requirements

After starting or connecting a LED module, the output should be within 110 % of its| rated
value jwithin 2 s. Maximum current or maximum voltage shall net-exceed the values giyen by
the manufacturer. This performance is tested with the minimum-rated power.

NOTE |If the output voltage is AC, 110 % is the percentage of the"RMS value, if DC, 110 % is the percerntage of
the DC palue.

7.2 |Voltage and current during operation

For cqntrolgear having a non-stabilized outpdtvoltage, when supplied with the rated $upply
voltage, the output voltage shall not differ.by"more than £10 % from the rated voltage |of the
LED npodules. For controlgear having a.stabilized output voltage, when supplied at any supply
voltage between 92 % and 106 % of the rated supply voltage, the output voltage shall not
differ by more than £10 % from the rated voltage of the LED modules.

For cgntrolgear having a non=stabilized output current, when supplied with the rated $upply
voltage, the output current shall not differ by more than +10 % from the rated current|of the
LED npodules. For contralgear having a stabilized output current, when supplied at any $upply
voltage between 92 %( and 106 % of the rated supply voltage, the output current shall not
differ by more than +40 % from the rated current of the LED modules.

Multip]e load gonitrolgear shall be tested with both the minimum and maximum load.

7.3 |Capacitive load requirement

i The TED module or any additional confrol unit connected 1o the-eenverier confrolgear may
contain capacitors for control and/or driving circuitry on the modules; and current pulses may
be generated when connecting the LED module to the controlgear.-This—shal-not-disturb-the
contrel-gear- Controlgear overcurrent detection-ner shall not be disturbed during the starting
process of the controlgear.

For test conditions, see Clause A.2. Figure A.1a) describes a test circuit during the starting
process of the controlgear and Figure A.1b) describes a test circuit for connecting the load
during steady state operation.

The test according to Figure A.1b) may be waived under the condition that it is specified by
the manufacturer in the product information of the controlgear that the LED module must be
connected prior to starting the controlgear in order to ensure proper starting of the LED
module.
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If the load detection circuit of the controlgear does not allow operation with pure resistive
load, the resistor R is to be substituted with equivalent LED load.

Compliance: The controlgear overvoltage detection shall not act during the starting phase or

when

connecting the load in the steady state phase.

8 Total circuit power

At rat
the m

9 C

d voltage, the total circuit power shall not be more than 110 % of-the value decla
nufacturer, when the controlgear is operated with LED module($):

rcuit power factor

The mleasured circuit power factor shall not be less than/the’marked value by more tha

when

LED module(s) and the whole combination is supplied/Wwith rated voltage and frequency.

For cq
provid

le the maximum output power.

Contrglgear designed to provide, in combination with a LED module, constant luminou

are m
provid

casured with a load not using-the rated output power at 0 h, but with the contr|
ing the maximum output power:

The DUT may be specially grepared in a way that the output power is set to the ma

value

compensating the luminous flux depreciation of the load at the end of life.

For cqntrolgear with @ stpply voltage range, the test shall be performed with the combi
of sugply voltage,_fange and output power range which gives the lowest and highest

factor
voltag

(e.g. minimum supply voltage, maximum rated output power and maximum
e, minipfum rated output power). The measured power factors shall not be less th

lowes{ and-highest marked values by more than 0,05 respectively.

10 S

red by

h 0,05

the controlgear is operated-en-its—rated—wattage at the rated output power range with

ntrollable controlgear, the power factor is“measured with the controlgear adjusted to

5 flux,
plgear

imum

nation
power
Supply
an the

Upply current

At rated voltage, the supply current shall not differ by more than +10 % from the value marked
on the controlgear or declared in the manufacturer’s literature, when that controlgear is
operated on its rated-wattage power with LED module(s).
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11 Operational tests for abnormal conditions

The controlgear shall not be damaged under the following conditions.

a) Teast without LED module(s) inserted

The controlgear shall be supplied with rated voltage for 1 h without )'ED moqule(s)
inderted. At the end of this test, the LED module(s) shall be connected 'and shall operate
nofrmally.

b) Tegst for reduced LED module resistance
Under consideration.
c) Tgsts for short-circuit proof controlgear

Thie controlgear is short-circuited for 1 h-eruntila-protecting-device-opens-the-circuif,

The 1}h test shall be completed also in the case of a{hermal protection acting.

After fhese tests and after restoration of a possible protecting device, the controlgeal shall
functign normally.

12 Epdurance

12.1 [The controlgear shall be subjected to a temperature cycling shock test and a supply
voltage switching test as follows:

a) TTperature cycling shock test
h

The non-energized( controlgear shall be stored firstly at —10°C or if the controldgear is
mgrked with a lower value, at that value for 1 h. The controlgear is then moved |into a
capinet having.a-temperature of 7, and stored for 1 h. Five such temperature cycle$ shall
be|carried out:

b) Sypply valiage switching test

At|rated’supply voltage the controlgear shall be switched on and off for 30 s. The gycling
shall\be repeated 200 times with no load and 800 times under maximum load conditipns.

LED modules failing during this test shall be replaced immediately.

At the end of these tests the controlgear shall operate an appropriate LED module or LED
modules correctly for 15 min.

12.2 The controlgear shall then be operated with an appropriate LED module(s)fwith

appropriate—LED—modules at rated supply voltage and at the ambient temperature which
produces ¢, until a test period of 200 h has passed. At the end of this time, and after cooling

down to room temperature, the controlgear shall operate an appropriate LED

module(s)fappropriateLED-meodules correctly for 15 min. During this test the LED module(s)

is (are) placed outside the test enclosure at an ambient temperature of (25 + 5) °C.
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A1

A.11

Annex A
(normative)

Tests

General requirements

General

The tests are type tests. One sample shall be-submitted subjected to all the tests.

A.1.2

The tests shall be made in a draught-free room and at an ambient temperature with

range

A1.3

a) Tgst voltage and frequency

Unless otherwise specified, the controlgear to be tested shall be operated at its

S

c

When a controlgear is marked for use on a range of(Supply voltages, or has di

se

raed voltage.

b) St

Ddring the tests, the supply voltage and the-frequency shall be maintained constant

+0
+0

c) Sdpply voltage waveform

Th
be
us

A.1.4

Unles

surface of the controlgear under test.

A.1.5
a) Pg
Po

Ambient temperature

of 20 °C to 27 °C.

Supply voltage and frequency

bply voltage and frequency.
parate rated supply voltages, any voltage for which(it is intended may be chosen
ability of supply voltage and frequency

5 %. However, during the actual measurement, the voltage shall be adjusted to
2 % of the specified testing value.
e total harmonic content of the)supply voltage shall not exceed 3 %, harmonic ¢
ng the fundamental as 100-%.

Magnetic effects

5 otherwise specified, no magnetic object shall be allowed within 25 mm of any

Insttument characteristics

tential circuits

in the

rated

ferent
as the

within
within

pntent

ng defined as the root-méan-square (RMS) summation of the individual compgnents

outer

tential circuits of instruments connected across the LED module shall not pass

more

than 3 % of the nominal running current of the LED module.

b) Current circuits

Instruments connected in series with the LED module shall have a sufficiently low
impedance such that the voltage drop shall not exceed 2 % of the objective LED module
voltage.

c) RMS measurements

Instruments shall be essentially free from errors due to waveform distortion and shall be
suitable for the operating frequencies.

Care-shall-be-taken-to-ensure It shall be ensured that the earth capacitance of the instruments
does not disturb the operation of the unit under test. It may be necessary to ensure that the
measuring point of the circuit under test is at earth potential.
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A.2 Measurement of capacitive load current(Figures-A-1a-and-A1b)

Figure A.1 illustrates the test circuit for the current when connecting a load.

Load
e 1
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i i
S ‘ H
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3 ! )
i i
— i
e e _i
IEC 1480/06
S
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NOTE The interoperability requirements between controlgear and LED modules are under further consideration.

- DUT

DUT

IEC
b) Test circuit for current when connecting th$§>ad during the steady state operation

Key

U: Eupply voltage \'sQQ)

U oad voltage $

DUT: ¢ontrolgear under test .\Q)

S: bwitch

Ry esistor which gives the rated outpub@rent of the DUT (resistance: R,)

or voltage sources: R, = Ulzlec\}~
or current sources: R, = me)

C: Capacitor .

or controlgear for LE
h) for voltage sour
b) for current sour

ule circuitry with high input capacitance (C)
=120 pF/A
: C =400 pF
LED module circuitry with low input capacitance
ources: C =11 puF/A
sources: C =1 puF
R,: aq%@nt series resistor (resistance: R,)

o trolgear for LED module circuitry with high input capacitance
R,=0Q
for controlgear for LED module circuitry with low input capacitance
R,=1-4,7QIA

NOTE For controlgear for LED module circuitry with low input capacitance, capacitor C and resistor R, are
representing the residual capacitance of the load circuit and the conductor equivalent series resistance (ESR) of
the circuit.

Figure A.1 — Test circuit for measurement of capacitive load current
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Annex B
(informative)

Guidance on quoting product life and failure rate

To allow the lifetime and failure rate of different electronic products to be meaningfully
compared by a user, it is recommended that the following data be provided by the
manufacturer in a product catalogue:

a) the maximum surface temperature, symbol ¢ (t-lifetime) of the electronic product or the
maximum part temperature which affects product life, measured under normal operating
cophditions and at the nominal voltage or at the maximum of the rated voltage rangg, that
allpws a life of 50 000 h to be achieved;

NOITE In some countries, such as Japan, a life of 40 000 h should be applied.

b) th¢ failure rate, if the electronic product is operated continuously_@t'the maximum
temperature ¢ (defined in a)). Failure rate should be quoted in units of failure in time|(fit).

For the method used to obtain the information given in a) and b)yabove (mathematical
analydis, reliability test, etc.), the manufacturer should, on request;-provide a comprehgnsive
data file containing the details of the method.
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btionalt-Standard IEC 62384 has been prepared by subcommittee 34C: Auxiliaries for

This second edition cancels and replaces the first edition published in 2006 and
Amendment 1:2009. This edition constitutes a technical revision.

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

edition:

a) scope extension (direct current from 250 V to 1 000 V);

b) new specifications for measuring the power factor for controlgear with settable/non-
constant output (for instance, to allow for constant light output);

c) deletion of audio frequency requirements;

d) selection of current test circuit by module capacitance (instead of selecting by having or

not having logic circuitry) plus test circuit setup changes.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
34C/1488/FDIS 34C/1489/RVD

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

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

This dfznmmmmﬂmb 0 1347-2-13"
The committee has decided that the contents of this document will remain unchanged until the

stabilify date indicated on the IEC website under "http://webstore.iec.ch” in the\data reldted to
the specific document. At this date, the document will be

e reg¢onfirmed,
. wilhdrawn,
e replaced by a revised edition, or

e anjended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indi¢ates
that | it contains colours which are considered to be useful for the cofrect
unddrstanding of its contents. Users should therefore print this publication usﬁlg a
colour printer.
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DC OR AC SUPPLIED ELECTRONIC CONTROLGEAR FOR
LED MODULES - PERFORMANCE REQUIREMENTS

1 Scope

This document specifies performance requirements for electronic controlgear for use on DC or
AC supplies up to 1000 V (alternating current at 50 Hz or 60 Hz) and with an output

frequeW&MﬁW&m&m&m&&dﬂ_&mﬁdules
according to IEC 62031. Controlgear for LED modules specified in this documenmnt are

designed to provide constant voltage or current. Deviations from the pure voltage and dqurrent
types do not exclude the gear from this document.

NOTE 1 The tests in this document are type tests. Requirements for testing individual controlgear| during
productjon are not included.

NOTE |2 Requirements for controlgear which incorporate means for varying .théyoutput power arg under
considgration.

NOTE B It can be expected that controlgear complying with this document_will ensure satisfactory operation

betweeh 92 % and 106 % of the rated supply voltage, taking into account, the specifications of the LED |module
manufafturer.

2 Noprmative references

The fgllowing documents are referred to in thedext in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the g¢dition
cited gpplies. For undated references, the latest edition of the referenced document (indluding
any afendments) applies.

IEC 61347-1, Lamp controlgear — Part,1: General and safety requirements

IEC 61347-2-13, Lamp controlgear — Part 2-13: Particular requirements for d.c. dr a.c.
supplied electronic controlgear/for LED modules

3 Terms and definitions

For thie purposes-of this document, the terms and definitions given in IEC 61347-1 apd the
follow{ng apply.

ISO and{/EC 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

3.1

total circuit power

total power dissipated by controlgear and LED module(s) in combination, at rated supply
voltage of the controlgear and at the highest rated output load

3.2

circuit power factor

A

ratio of the measured circuit power to the product of the supply voltage (RMS) and the supply
current (RMS)
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3.3

controlgear for LED module circuitry with high input capacitance

controlgear suitable for LED modules which present high capacitance connected directly or
indirectly to the input terminals

Note 1 to entry: Examples are LED modules with switch mode power supply conversion circuits, like buck or boost
regulators.

Note 2 to entry: Typically, capacitances above 100 nF are considered high capacitance.

3.4
controlgear for LED module circuitry with low input capacitance
controlgea Hable—for—LED—modules hich o N—GapacHahRce—or—Ro—6apas itance

connefted directly or indirectly to the input terminals

Note 1 fo entry: Examples are LED modules with only LEDs or with logic circuits intended for thermal prgtection,
but not [directly modifying the power supplied by the controlgear, or linear voltage regulators.

Note 2 o entry: Typically, capacitances of 100 nF and below are considered low capacitance«
4 General notes on tests
4.1 The tests given in this document are type tests.

The requirements and tolerances permitted by this document are based on testing of b type
test sample submitted by the manufacturer for that purpese. In principle this type test sample
should consist of units having characteristics typical‘ef ‘the manufacturer’s production gnd be
as clope to the production centre point values as pdssible.

NOTE |[It can be expected with the tolerances given in“this document that products manufactured in acc¢rdance
with thg type test sample will comply with this document for the majority of the production. Due to the prdduction
spread |however, it is inevitable that there will sometimes be products outside the specified tolerances. For
guidande on sampling plans and procedures for inspection by attributes, see IEC 60410.

4.2 |For tests which are carried et with a LED module or LED modules, this (thesq) LED
module(s) shall fulfil the following tequirements:

The ppwer of the LED modulé(s) when measured at its (their) rated voltage or rated dqurrent
(direct current and/or alternating current) shall not differ from the rated power by morg¢ than
+6 % and -0 %.

4.3 |The tests_shall be carried out in the order of the clauses, unless otherwise specifigd.

4.4 |One-specimen shall be subjected to all the tests.

4.5 In gpnprnl all the tests are made on each fypp of Pnnfrnlgpnr or_where 2 ramge of

similar controlgear is involved for each rated power in the range or on a representative
selection from the range as agreed with the manufacturer.

4.6 The tests shall be made under the conditions specified in Clause A.1. Since up to now
data with regard to LED modules have not been published in an IEC standard, they shall be
made available by the LED module manufacturer.

4.7 All controlgear covered by this document shall comply with the requirements of
IEC 61347-2-13.

4.8 The tests shall be carried out with the length of the output cable of both 20 cm and
200 cm unless otherwise declared by the manufacturer.
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5 Classification

5.1 Classification according to the load
a) Single value load controlgear

This type of controlgear is designed for use with one specific output power only, which
may be dissipated by one or more LED modules.

b) Multiple value load controlgear

This type of controlgear is designed for use with one or more LED modules with a total
load within the declared power range.

5.2 |Classification according to the output voltage
a) Cantrolgear having a stabilized output voltage.

b) Cqgntrolgear without a stabilized output voltage.

5.3 |Classification according to the output current
a) Caqantrolgear having a stabilized output current.

b) Cantrolgear without a stabilized output current.
6 Marking

6.1 Mandatory marking

6.1.1 Controlgear shall be clearly marked as follows:
Circuif power factor, for example A = 0,9.

For cqntrolgear where the power factor is-not constant all over the rated output range fand/or
contrglgear with a supply voltage rang€, the power factor may be different for different
combihations of supply voltage and output power. In this case the controlgear shall be marked
with alrange of power factor values, for example A = 0,8 — 0,9.

If the power factor is less than 0,95 leading, it shall be followed by the letter "C", for example
A=0,9C.

6.1.2 In addition to the above mandatory marking, the following information shall either be
given pn the controlgear or made available in the manufacturer’s catalogue or the like:

a) if applicable)limits of the permissible temperature range;

b) if applicable: an indication that the controlgear has a stabilized output voltage;

c) if applicable: an indication that the controlgear has a stabilized output current;

d) if applicable: an indication that the controlgear is suitable for operation with a mains
supply dimmer;

e) if applicable: an indication of the operation mode, for example phase control;

f) if applicable: P
controlgear.

rated_min, the rated minimum output power for the proper operation of the

NOTE P, can be combined with P, in only one marking. e.g. P =20 W...60 W.

rated_min rate rated

6.2 Optional marking

The following information may either be given on the controlgear or made available in the
manufacturer’s catalogue or the like:

a) total circuit power;
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b) if applicable: a symbol which indicates that the controlgear is a short-circuit proof type
(the symbol is under consideration).

7 Output voltage and current

7.1  Starting and connecting requirements

After starting or connecting a LED module, the output should be within 110 % of its rated
value within 2 s. Maximum current or maximum voltage shall not exceed the values given by
the manufacturer. This performance is tested with the minimum rated power.

NOTE [Tf the output voltage 1s AT, 110 % IS the percentage of the RMS value, it DC, 110 % Is the percerjtage of
the DC jvalue.

7.2 [Voltage and current during operation

For cqntrolgear having a non-stabilized output voltage, when supplied with\the rated $upply
voltage, the output voltage shall not differ by more than £10 % from the,ratéd voltage |of the
LED npodules. For controlgear having a stabilized output voltage, when@&uypplied at any supply
voltage between 92 % and 106 % of the rated supply voltage, the~output voltage shall not
differ by more than £10 % from the rated voltage of the LED modulés)

For cgntrolgear having a non-stabilized output current, when\sUpplied with the rated $upply
voltage, the output current shall not differ by more than +10*% from the rated current |of the
LED npodules. For controlgear having a stabilized outputicurrent, when supplied at any $upply
voltage between 92 % and 106 % of the rated supplyvoltage, the output current shall not
differ by more than £10 % from the rated current of the LED modules.

Multip]e load controlgear shall be tested with beth the minimum and maximum load.

7.3 |Capacitive load requirement

The LIED module or any additionalceontrol unit connected to the controlgear may cpntain
capac|tors for control and/or driving circuitry on the modules and current pulses may be
generifted when connecting thé JLED module to the controlgear. Controlgear overdurrent
detectjon shall not be disturbed during the starting process of the controlgear.

For test conditions, see~Clause A.2. Figure A.1a) describes a test circuit during the sjarting
process of the controlgear and Figure A.1b) describes a test circuit for connecting thg load
during steady statetoperation.

The tgst according to Figure A.1b) may be waived under the condition that it is specifjed by
the manufacturer in the product information of the controlgear that the LED module mpst be
connegted prior to starting the controlgear in order to ensure proper starting of thT LED
module.

If the load detection circuit of the controlgear does not allow operation with pure resistive
load, the resistor R is to be substituted with equivalent LED load.

Compliance: The controlgear overvoltage detection shall not act during the starting phase or
when connecting the load in the steady state phase.

8 Total circuit power

At rated voltage, the total circuit power shall not be more than 110 % of the value declared by
the manufacturer, when the controlgear is operated with LED module(s).


https://iecnorm.com/api/?name=636a36bada6177a482984334507b96c2

IEC 62384:2020 © IEC 2020 -9-

9 Circuit power factor

The measured circuit power factor shall not be less than the marked value by more than 0,05
when the controlgear is operated at the rated output power range with LED module(s) and the
whole combination is supplied with rated voltage and frequency.

For controllable controlgear, the power factor is measured with the controlgear adjusted to
provide the maximum output power.

Controlgear designed to provide, in combination with a LED module, constant luminous flux,
are measured with a load not using the rated output power at 0 h, but with the controlgear
providing the maximum output power.

The DUT may be specially prepared in a way that the output power is set to the maximum
value pompensating the luminous flux depreciation of the load at the end of life)

For cqntrolgear with a supply voltage range, the test shall be performed Wwith the combination
of sugply voltage range and output power range which gives the lowest and highest [power
factor|(e.g. minimum supply voltage, maximum rated output power and maximum supply
voltage, minimum rated output power). The measured power facters-shall not be less thpan the
lowes{ and highest marked values by more than 0,05 respectively:

10 Supply current

At rated voltage, the supply current shall not differ by more than +10 % from the value marked
on thé¢ controlgear or declared in the manufatturer’'s literature, when that controlgear is
operafed on its rated power with LED module(s):

11 Operational tests for abnormal.conditions

The controlgear shall not be damaged under the following conditions.

a) Test without LED module(S)inserted

The controlgear shallnbe supplied with rated voltage for 1 h without LED moqule(s)
inderted. At the end-of*this test, the LED module(s) shall be connected and shall operate
nofmally.

b) Tegst for reduced*LED module resistance
Under consideration.

c) Tgsts forshort-circuit proof controlgear

Thieseontrolgear is short-circuited for 1 h.

The 1 h test shall be completed also in the case of a thermal protection acting.

After these tests and after restoration of a possible protecting device, the controlgear shall
function normally.
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12 Endurance

12.1 The controlgear shall be subjected to a temperature cycling shock test and a supply
voltage switching test as follows:

a) Temperature cycling shock test

The non-energized controlgear shall be stored firstly at —10°C or if the controlgear is
marked with a lower value, at that value for 1 h. The controlgear is then moved into a
cabinet having a temperature of 7, and stored for 1 h. Five such temperature cycles shall
be carried out.

b) Supply voltage switching test

At|rated supply voltage the controlgear shall be switched on and off for 30 s. The\gycling
shall be repeated 200 times with no load and 800 times under maximum load conditipns.

LED modules failing during this test shall be replaced immediately.

At the| end of these tests the controlgear shall operate an appropriate, LED module or LED
modules correctly for 15 min.

12.2 |The controlgear shall then be operated with an appropriate LED module(s) at| rated
supply voltage and at the ambient temperature which produces(z, until a test period of{200 h
has pjassed. At the end of this time, and after cooling ‘down to room temperaturg, the
contrglgear shall operate an appropriate LED module(s)/correctly for 15 min. During thjis test
the LED module(s) is (are) placed outside the test edclosure at an ambient temperafjure of
(25 + p) °C.
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A1

A.11

Annex A
(normative)

Tests

General requirements

General

The tests are type tests. One sample shall be subjected to all the tests.

A.1.2

Ambient temperature

The tests shall be made in a draught-free room and at an ambient temperature with

range

A1.3

of 20 °C to 27 °C.

Supply voltage and frequency

a) T¢st voltage and frequency

Unless otherwise specified, the controlgear to be tested shall be operated at its

S

c

bply voltage and frequency.

When a controlgear is marked for use on a range of(Supply voltages, or has di

se

parate rated supply voltages, any voltage for which(it is intended may be chosen

rated voltage.

b) St

bbility of supply voltage and frequency

Ddring the tests, the supply voltage and the-frequency shall be maintained constant

0
0

5 %. However, during the actual measurement, the voltage shall be adjusted to
2 % of the specified testing value.

c) Sdpply voltage waveform

Th
be
us

A.1.4

Unles

e total harmonic content of théJ)supply voltage shall not exceed 3 %, harmonic ¢
ng the fundamental as 100-%.
Magnetic effects

5 otherwise specified, no magnetic object shall be allowed within 25 mm of any

surface of the controlgear under test.

A.1.5

Instrument characteristics

a) Pdtential‘circuits

in the

rated

ferent
as the

within
within

pntent

ng defined as the root-méan-square (RMS) summation of the individual comp¢nents

outer

Potential circuits of instruments connected across the LED module shall not pasg
than 3 % of the nominal running current of the LED module.

more

b) Current circuits

Instruments connected in series with the LED module shall have a sufficiently low
impedance such that the voltage drop shall not exceed 2 % of the objective LED module

VO

Itage.

c) RMS measurements

Instruments shall be essentially free from errors due to waveform distortion and shall be

Su

itable for the operating frequencies.

It shall be ensured that the earth capacitance of the instruments does not disturb the
operation of the unit under test. It may be necessary to ensure that the measuring point of the

circuit

under test is at earth potential.
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Measurement of capacitive load current
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Figure A.1 illustrates the test circuit for the current when connecting a load.

NOTE The interoperability requirements between controlgear and LED modules are under further consideration.

¢

DUT |

DUT

supply voltage

oad voltage

Controlgear under test

bwitch

esistor which gives the.rated output current of the DUT (resistance: R,)
or voltage sources: R, = U%/P_
or current sourgess.R, = Pmaxll2

Capacitor

or controlgear for LED module circuitry with high input capacitance (C)
h) for veltage sources: C =1-20 pF/A

b) for.current sources: C = 400 pF

orcontrolgear for LED module circuitry with low input capacitance

a) Test circuit for current during the starting process

f ey

b) Test circuit for current when connecting the load during the steady state operation

Load

c) for voltage sources: C =171 uF/A

d) for current sources: C = 1 uF

equivalent series resistor (resistance: R,)

for controlgear for LED module circuitry with high input capacitance
R,=0Q

for controlgear for LED module circuitry with low input capacitance
R,=1-47Q/IA

NOTE For controlgear for LED module circuitry with low input capacitance, capacitor C and resistor R, are
representing the residual capacitance of the load circuit and the conductor equivalent series resistance (ESR) of

the circuit.

Figure A.1 — Test circuit for measurement of capacitive load current
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Annex B
(informative)

Guidance on quoting product life and failure rate

To allow the lifetime and failure rate of different electronic products to be meaningfully
compared by a user, it is recommended that the following data be provided by the
manufacturer in a product catalogue:

a) the maximum surface temperature, symbol ¢ (t-lifetime) of the electronic product or the
maximum part temperature which affects product life, measured under normal operating
cophditions and at the nominal voltage or at the maximum of the rated voltage rangg, that
allpws a life of 50 000 h to be achieved;

NOITE In some countries, such as Japan, a life of 40 000 h should be applied.

b) th¢ failure rate, if the electronic product is operated continuously_@t'the maximum
temperature ¢ (defined in a)). Failure rate should be quoted in units of failure in time|(fit).

For the method used to obtain the information given in a) and b)yabove (mathematical
analydis, reliability test, etc.), the manufacturer should, on request;-provide a comprehgnsive
data file containing the details of the method.
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La Norme internationale IEC 62384 a été établie par le sous-comité 34C: Appareils auxiliaires
pour lampes, du comité d’études 34 de I'lEC: Lampes et équipements associés.

Cette deuxieme édition annule et remplace la premiére édition parue en 2006 et son
Amendement 1:2009. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) extension du domaine d’application (courant continu de 250 V a 1 000 V);

b) nouvelles spécifications pour le mesurage du facteur de puissance des appareillages avec
sortie réglable/non constante (par exemple, pour permettre un flux lumineux constant);

c) suppression des exigences en matiére de fréquence audio;
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d) choix du circuit d’essai actuel en fonction de la capacité du module (en lieu et place d’un
choix en fonction de la présence ou de I'absence de circuits logiques) et modification de la
configuration du circuit d’essai.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
34C/1488/FDIS 34C/1489/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce dofument a été rédigé selon les Directives ISO/IEC, Partie 2.
Ce dopument doit étre lu conjointement avec I'lEC 61347-2-13.

Le comité a décidé que le contenu de ce document ne sera pas madifié¢ avant la date de
stabilifé indiquée sur le site web de I'IEC sous "http://webstore.ie¢ch” dans les données
relatives au document recherché. A cette date, le document sera
e re¢onduit,

e supprimé,

e remplacé par une édition révisée, ou

e anjendé.

IMPORTANT - Le logo "colour inside™\ qui se trouve sur la page de couverture de
cette publication indique qu'elle contient des couleurs qui sont considérées comme
utile} a une bonne compréhension*de son contenu. Les utilisateurs devraient| par

conséquent, imprimer cette publication en utilisant une imprimante couleur.



https://iecnorm.com/api/?name=636a36bada6177a482984334507b96c2

IEC 62384:2020 © IEC 2020 -19 -

APPAREILLAGES ELECTRONIQUES ALIMENTES EN COURANT
CONTINU OU ALTERNATIF POUR MODULES DE LED -
EXIGENCES DE PERFORMANCES

1 Domaine d'application

Le présent document spécifie les exigences de performances relatives aux appareillages
électreniques—pour—utiisation—sur—des—alimentations—er—courant—econtint—odu—ecodrantaternatif
jusqu'a 1 000 V (courant alternatif a 50 Hz ou 60 Hz) et avec une fréquence de sortie.qyi peut
différgr de la fréquence d'alimentation, associés a des modules de LED conformes a
I''EC §2031. Les appareillages pour modules de LED spécifiés dans le présent document sont
congup pour délivrer une tension ou un courant constant. Le présent document-couvrel aussi

les appareillages qui ne sont pas des générateurs purs de courant ou de tension.

NOTE 1 Les essais spécifiés dans le présent document sont des essais de type. Les'exigences pour leq essais
individuels des appareillages pendant la production ne sont pas incluses.

NOTE 4 Les exigences pour les appareillages qui incluent des dispositifs pour la variation de la puissdnce de
sortie spnt a I'étude.

NOTE 3 1l est probable que les appareillages conformes au présent)document assurent un fonctionnement
satisfaisant entre 92 % et 106 % de la tension d'alimentation assignée; en prenant en compte les spécificafions du
fabricant du module de LED.

2 Reférences normatives

Les dgcuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou|partie
de leyr contenu, des exigences du présént document. Pour les références datées,|seule
I’éditign citée s’applique. Pour les référeices non datées, la derniére édition du documgent de
référence s'applique (y compris les éventuels amendements).

IEC 61347-1, Appareillages dé‘ampes — Partie 1. Exigences générales et exigendes de
sécurité

IEC 61347-2-13, Appareillages de lampes — Partie 2-13: Exigences particulieres pour les
apparegillages électraniques alimentés en courant continu ou alternatif pour les modules de
DEL

3 Termes-et définitions

Pour lesthesains du présent document les termes et définitions de I'NEC 61347-1 _ainki que
les suivants, s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

puissance totale du circuit

puissance totale dissipée par I'appareillage en combinaison avec le ou les modules de LED, a
la tension d’alimentation assignée de l'appareillage et a la charge assignée de sortie la plus
élevée
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3.2

facteur de puissance du circuit

A

rapport entre la puissance du circuit mesurée et le produit de la tension d'alimentation
(efficace) par le courant d'alimentation (efficace)

3.3

appareillage pour circuits de modules de LED a haute capacité d'entrée

appareillage convenant a des modules de LED a haute capacité connectés directement ou
indirectement aux bornes d'entrée

Sl tiola. 1 +.1 il del D 2o i H - | aiali totl & da
Note 1 articte—Des—exemples—sonttes—medules—deLEDa—<eireutts—de—converston—datmentatten—a—deepupage,

comme|des régulateurs de survoltage/dévoltage.

Note 2 p l'article: En général, les capacités supérieures a 100 nF sont considérées comme des hautes-cappcités.

3.4
appargillage pour circuits de modules de LED a faible capacité d'entrée
appargillage convenant a des modules de LED a faible capacité ou sans)capacité conmpectés
direct¢ment ou indirectement aux bornes d'entrée

Note 1 [a I'article: Des exemples sont les modules de LED formés uniquement de LED ou avec des |circuits
logiquep destinés a la protection thermique mais qui ne modifient pas directement la puissance fourpie par
I'appargillage, ou encore les régulateurs de tension linéaires.

Note 2 p l'article: En général, les capacités de 100 nF et moins sont«considérées comme des faibles capadités.
4 Remarques générales sur les essais
4.1 Les essais selon le présent document sont des essais de type.

Les exigences et tolérances autorisées dans le présent document sont fondées sur les gssais
de tyge d'un échantillon soumis par le\fabricant a cet effet. En principe, il convient que cet
échantillon soumis aux essais de typ€)se compose d'éléments présentant des caractéristiques
typiques de la production du fabricant et qu’il soit aussi proche que possible des vijaleurs
centrales de production.

NOTE |[Il est probable que, s'ils respectent les tolérances indiquées dans le présent document, les produits
fabriqug¢s conformément a [’échantillon soumis aux essais de type soient conformes au présent documen, et ce
pour la] majorité de la production. Cependant, pour des raisons liées a la dispersion de la productior], il est
inévitaljle que, parfois, ‘certains produits ne respectent pas les tolérances indiquées. Pour de plus |amples
recomnjandations concérnant les plans d'échantillonnage et les procédures & suivre pour les contrdjes par
attributg, voir I'EC £0410.

4.2 |Pourdes essais qui sont effectués avec un ou plusieurs modules de LED, ce qu ces
modules, doivent satisfaire aux exigences suivantes:

La puissance du ou des modules de LED, lorsque le mesurage est effectué a leur tension
assignée ou a leur courant assigné (courant continu et/ou courant alternatif), ne doit pas
s’écarter de la puissance assignée de plus de +6 % et —0 %.

4.3 Les essais doivent étre effectués dans I'ordre des articles, sauf spécification contraire.
4.4 Un spécimen doit étre soumis a tous les essais.

4.5 En regle générale, tous les essais sont effectués sur chaque type d'appareillage ou,
quand une plage d'appareillages similaires est concernée, pour chaque puissance assignée
dans la plage ou sur une sélection représentative de la plage comme convenu avec le
fabricant.
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