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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 |
all n
inter
this gnd and in addltlon to other activities, IEC publishes International Standars
Techpical Reports, Publicly Available Specifications (PAS) and Guides (k
Publication(s)”). Their preparation is entrusted to technical committees; any IEE
in the subject dealt with may participate in this preparatory work. Inte
govefnmental organizations liaising with the IEC also participate in this{prepara closely
with |the International Organization for Standardization (ISO) in aceordance wi ined by
agre¢ment between the two organizations.

2) The formal decisions or agreements of IEC on technical matter national
consensus of opinion on the relevant subjects since each Aechnicakco from all
intergsted IEC National Committees

3) IEC Publications have the form of recommendations fgr National
Comfnittees in that sense. While all reasopa t of IEC
Publications is accurate, for any
misirjterpretation by any end user.

4) In order to promote international uniformit lications
trangparently to the maximum extent posgi iyergence
betwpen any IEC Publication and the correspond cated in
the latter.

5) IEC nformity
assepsment services and for any
servipes carried out by indep

6) All ugers should@e '

7) No lipbility shall attac erts and
mem i d
othe es) and
expe her IEC
Publ

8) Attenti icptions is
indis

9) Attenti bbject of
pate

The m ever, a

technidal commlttee may propose the pubhcatlon of a Technlcal Report when it has cqllected

data o ard, 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.

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

Enquiry draft

Report on voting

34/305/DTR

34/325/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.
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This 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 until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e 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 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 the companion document that contains technical requirements and testing
methods for phase-cut dimmers (IEC TR 63036).

@%
S



https://iecnorm.com/api/?name=aa470075a7caa6b8ccfac66a9f612d55

IEC TR 63037:2016 © IEC 2016 -7-

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

1 Scope

This document specifies the electrical interface between phase-cut dimming equipment and
lighting equipment, such as LED integrated lamps and light sources with external controlgear,
with the intention of helping designers of both types of equipment to deve6p products.-that will
work tqgether properly.

This dpcument describes both the dimming phase and the off Zhas itiony to the
specifi¢ation of the interface, test procedures are given for testipg~th

It may pe expected that controlgear fulfilling the requirem suited
to be ysed with electronic switches that use a circuitry Rle“with_that of a phase-cut
dimme 3

Safety ards

2 Nagrmative references

The fo uch a way that some or all ¢of their
contenf constitutes requirements 3 SFor dated references, only the [edition
cited applies. For und » ' ition of the referenced document (ingluding

any amendments) applies.

IEC 60050-845,@
http://www.electroped

IEC 62
Terms

Vocabulary. Lighting (available at

ment -

3 Te

3.1

For thg “purposes of this document, the terms and definitions given in IEC 62504 and
IEC 60050-845 as well as the following apply.

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

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp
3.1.1

phase-cut dimmed lighting system
combination of a phase-cut dimmer and one or more controlgear and light sources
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3.1.2
off state
state of a phase-cut dimming system when no light is emitted

3.1.3
on state
state of a phase-cut dimming system when light is emitted

3.1.4
phase-cut dimmer

electronic switch which is connected in series with a load and changes the supply voltage

waveform applied to the load from the pure mains voltage waveform to a leadin

(forwand phase) or a trailing edge (reverse phase) AC voltage wavefofm o
switchihg between both waveforms

Note 1 tp entry: The output voltage waveform of a phase-cut dimmer is apphied
conductipn angle of the voltage waveform is adjustable.

Note 2 t¢ entry: Within this document, where the term “dimmer” is used

3.1.5
two-wifre phase-cut dimmer

edge
bble of

g4ds. The

bant.

phase-cut dimmer which is connected in series with the {03 s\no.tonnection to meutral

3.1.6
three-wire phase-cut dimmer
phase-cut dimmer which is connected in
to neutral

3.1.7
controfgear
device |[between the p

the AQ mains power,
voltagq and prng
interference

Note 1 t

controlg

3.1.8
load s

conned ouiplt of the phase-cut dimmer to the supply input of one o

control

3.1.9

¢ load~and has in addition a con

b entry: N i ed controlgear such as an integrated LED lamp. Any refer

nection

more lamps which may serve to transform
e\ lamp(s) to the required value, provide 3
starting, correct power factor or reduc

tarting
e radio

bnces to

' more

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

3.1.10
non-conducting period

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

3.1.11
half-wave

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

point
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3.1.12

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

3.2 Abbreviated terms

To describe the electrical characteristics of the phase-cut interface, the following
abbreviations are used:

Ox

Angle where the test voltage starts rising with the given slew rate SR as shown in
Figure A.1

Bx

Cs
EC_cd

Icg pk
Icg sL
Icg sT
Icg sT

Angle where the test voltage starts falling with the given slew own in

Figure A.2
Filter capacitor to reduce high frequency disturbances

Equivalent circuit that represents a controlgear fg
purposes

testing

Equivalent circuit that represents a phase-c
purposes

testing

< ¥gw in leading edgelmode
< Vg in trailing edge [mode

mode

Maximum curré c immer during the non-conducting jperiod,

Value of tesf cutyen
Minim

Current g6 1aS€ cut d|mmer durlng the transition from the conglucting

e test circuit in Figure A.1
of the controlgear during the electronic off state

ber of controlgear connected with one phase-cut dimmer
immer installation sheet)

wissible nominal load of phase-cut dimmer (according to installation

Minimum nominal load required by phase-cut dimmer (according to instgllation
Sheet)

SR

SR,

SRy

IHw

Resistance value of resistive load R of the test circuit of Figure 5 (according to
8.3.3), dependent on maximum permissible load of phase-cut dimmer P,

The 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 ¢54 (see Figure 3).

The 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)

The 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 under test switches off (according to Clause 8)

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

phase-

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 phase-
cut dimmer increases its impedance towards infinite by deactivating its power
switch

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

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 Vg

t rransition time for traiing edge mode; equals /g,— /4.

Vea Voltage across the input terminals of the controlgear

Vb Voltage between the line side (L) and load side terminal of mer

2V Mains voltage (rated nominal value)

VMmE Lo thwy»

Vpo vide a

Vaw the time that ldads to

pent path having a

current

phase-

of the

of the
edge).
).

This documentdescribes requirements for controtgear during the onm state of a ph
dimming 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.

se-cut

In addition, this document describes requirements for controlgear during the off state of a
phase-cut dimming system. Specifications are provided independently from the dimming

method.

5 General requirements

5.1 Voltage rating

This document applies to one or more of the following mains voltages:
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100V,

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

5.2 Frequency rating

This 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

The following information should be provided by the manufacturer on the product or in the

accom

Contro

6 De

6.1  Wiring method

The wi
parts)

installeld.

6.2 Wiring diagram

The wi
dimme
one ph

Regard

represg¢nt a two

phase-

The di
have (

dimmetf.

This d
and co
wire ph

smying instruction sheets

gear should be marked with the following indication:

scription of the lighting system and its comp

es are

Fing of the devices is in accord installdli 364 (all
bnd also with the national wiring ry > i
d

et dimmer shown in Figure 1, the draw
dashed line represents the direct connection

ing the

bcument requirements that enable compatibility between phase-cut
ntrolgear in~NwoO-wire installations. However, all predications are also valid for
ase-cut dimmers to ensure proper operation of controlgear.

ring of the lighting”s » hse-cut

m with

N lines
of the

C sed in three-wire installations.
rect phase-cut dimmer to neutral (dashed line in Figure|1) will
onsequenceson\the power supply requirement and synchronization to the phase-cut

limmer
three-

¢

Dimmer Controlgear 1 Controlgear

Figure 1 — Example of wiring diagram

IEC
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7 Electrical specification

7.1 General

All information given in this document is related to a half-wave of the mains. Due to the
polarity change between subsequent half-waves, all values have to be regarded as absolute
values.

The phase-cut dimming system is either in on state or in off state.

In on state, light sources controlled by controlgear being part of the phase-cut dimming

Syste Ullllt :Ight :II Uff OtatU :Isht QUUTUUO O \JUIItI\J”Ud by UUIItIUIyUaI bUIII It Uf thU phase-
cut dinfming system do not emit light.

The off state may be realized as mechanical off state by opening X of the
phase-put dimming system with mechanical means, for example a se, no
requiregments need to be fixed.

Alterngtively, the off state may be realized as electronic @ ) se-cut
dimme[ increases its impedance (i.e. stops prod vhife continujng its
operatipn, for example to keep its control interfacg ivated! case, the connected
controlgear are not energized sufficiently to opera i s vide a
currenf path that allows the phase-cut di W i ins.
NOTE Applications that provide a connection tQ ne i g-Wi ice, i isage of
lamps thjat do not provide a current carrying capability aceordingto

During i iNshoguld be ensured that the phase-cut
dimmef is supplied sufficign . ' izati - limmer
and coptrolgear with the i

7.2 Electrical i/har N

7.21 General

For theg mming
method,

Each halfow IS i inte i , i i - jucting
period piNthe p

During|the conducting period of the phase-cut dimmer, the mains voltage is applied| to the
controlgeanr._During the non-conducting period, the voltage between terminals of the phase-cut
dimmef is;almost equal to the mains voltage (Vp = V). T

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.
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Thus, the controlgear has to be able to conduct a current /s g, 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.

Vee |

IcgIp 4

kg sL

IEC

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 ¢, when
the timing element of the phase-cut dimmer activates the power switch.

During this period, the controlgear should provide a current path with a minimum current-
carrying capability of Iog g as listed in Tables 1 to 5. At small input voltages of the
controlgear when g g cannot be reached due to the characteristics of its input circuitry
(e.g. inrush current limiting elements), only its impedance Zg is defined as listed in Tables 1
to 5.
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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
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(leading edge characteristic) for 100 ms.

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

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

0V <Vog<3V:Zg not defined

BV < Veg<6V:Z5<12000Q
BV <Veg<Vgy=22V:
Otors Pog < 12 W:
Iog(t) = Isg g = 13,8 MA/W - P
Pog 212 W:
Iog(t) = Isg g = 165,6 mA v
Table 2 — Nominal mains voltage 120 V; frequehgy Hz)or 60 Hz
7\ A
. . \%d
Time|related to previous c ntr%}a i
zerq crossing of mains current, voltage’and impedance limits
voltage
efined

0 to tg

Itage 200 V; frequency 50 Hz or 60 Hz

Time
zero

Controlgear:
current, voltage and impedance limits

0to tg

[VAVARS Veg < 3V: Zg not defined

3V < Veg<6V:Z,<1200Q
BV < Veg<Vgy=43V:

Pog < 12 W:

L VAAN — L0 AJ\AL n
lCG ) ICG_SL = U,Jd TITATVYV FCG

Peg 2 12 W:

Iog(1) = I g > 82,8 MA
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Table 4 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz

Time related to previous i
: . Controlgear:
zero crossing of mains A .
current, voltage and impedance limits
voltage
0V < Ve <3V Zyg not defined
3V<VCGs6V Zs5<12000Q
BV <Veg<Vgy=40V:
0 to ¢
s Pog <12 W:
Iog(t) = Igg g 2 6 MAIW - Prg
Poo>12 W:
Ioo(1) = Igg g 2 72 MA
Table 5 — Nominal mains voltage 277 V; frequency
Time|related to previous ontr
zero crossing of mains current, voltage@ let
voltage
0V < Veg <3 Vi Zyg not defing,
3V < Vg <6V:Zyg <1200
6V < Vg < Viy = 60 V; G
0to¢
s Pog < 12 W:
Ieg(t) = Ieg st
Pogz 12 W:
lea(t) = Igg s\ =
7.2.2.3 Electrical g to
- cﬁ
The trdnsition fro I starts
at time|z..
Starting from nimum
Zp min| i ds the
instantapéou immer.
The absolute walue of the slew rate of the voltage change of /'y during the transition| period
does npt exceed the values as listed in Table 6 when the phase-cut dimmer is connefted to
the ma[ked maximum resistive load.

The slew rate should be calculated based on the measurement of the voltage slope of V' by

measuring the time (dr) between V5= 0,8 - V() and Vp = 0,1 -
differential voltage d V' = 0,8 - Vp(t5) — 0,1 - Vp(tg)-

Vp(ts) and by calculating the
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 for 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

vy V] 100

120 200 230

277

<6,5

dvplde [V/ps]

<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
dimmer
Table 7

Due to
voltage

At time

From tlme ¢gy to the end

minimym current-carrying capability of Iog g -

Table 7 — Nominal mains\wol

of the period, the controlg

ge 100\V;~frequency 50 Hz or 60 Hz

ase-cut
rent in

e input

with a

Time|related to previous
zero| crossing of mains
voltage

Controlgear:
@r\ent, o and impedance limits

t defin
t, to tg (PM
c € : t defined
Q cc S 1 200 Q
tsw 10 fuw 22V

TsL 2 (0,7 - Peg)lVyy or

= Iog sL(0) 2 (0,7 - VCG(t))/(VMZ/pCG)

N\

bie 8

inal mains voltage 120 V; frequency 50 Hz or 60 Hz

Time|related to preMus

Controlgear:

zero crossing of mains 4 Lo
current, voltage and impedance limits
——voltage 9 p

Zg not defined

t to tgy )
Iog pk (Pog) < to be defined
0V < Vyg <3V Zyg not defined
3V<VCGs6V Zog <1200 Q

tow O fhw 6V <Veg< =26V:
Iog(1) = CG sL2 (0 7 Peg)lVyor

Ieglt) =

log_su() = (0.7 - Vg ()(Vy?IPeg)
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Table 9 — Nominal mains voltage 200 V; frequency 50 Hz or 60 Hz

Time related to previous i
: . Controlgear:
zero crossing of mains It di d limit
voltage current, voltage and impedance limits
Zg not defined
t to tgy
Iog pk (Psg) < 0,077 25 AIW
0V < Vyg <3V Zyg not defined
3V<VCG£6V Zog <1200 Q
taw O fhw BV < Veg<Vgy=43V:
ICG\t} ICG SL = \U l l CG)IV Ul
c(;(t) - ICG s|_(t) 2 (O 7 Vc(;(t))/(V

Table 10 — Nominal mains voltage 230 V; freque?ayS\H o) w
Time|related to previous
zerg crossing of mains
current, volta ea
voltage

Zcg hot defined

Iog pk (Pog) < 0,077 25 A(W\ N

tg to tg

to

SW HW

Time|related to previous Controlgear:
zerq crossing of current, voltage and impedance limits
voltage
g Mot defined
tg to tg ]
W Ieg ok (Pog) < to be defined
\ 0V < Veg <3V Zyg not defined
3V <Veg<6V:iZyg<12000Q
faw 0 uw BV <Veg<Vgy=60V:
Leg(t) = leg -2 (0.7 - P )V, OF
Iog(0) = ICG_SL(’) > (0,7 - VCG(t))/(VMZ/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.4. 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 Icg g1y, 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 g7, 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 wirjng of 10 nF being effective in parallel to the controlgear

Vea A

~Y

~

Ic_stH=4 7

~

Icg_stL T

~Y

o
=

IEC

Figure 3 — Timing trailing edge dimming method
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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 7,4 when the
timing element of the phase-cut dimmer deactivates its power switch and the impedance of
the phase-cut dimmer Zp increases towards Zp 5.

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

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 Zy ;.. independently from the current /Iy = I~

The impedance Zp of the phase-cut dimmer is Zp ,;, when the vg ss the
phase-put dimmer is less than 0,1 - Vy,(¢) during the entire conductiomp

Due to| the low impedance of the phase-cut dimmer during thé i B input
voltagq of the controlgear is almost equal to the instantaneous 1N je.

From the zero crossing of the mains to time ¢ Atro [ shauld prayi ht path
with a minimum current-carrying capability of /o5 gt/as isted, iR '

Since the current /g g1 is based on [ : gear, a factor of 0,7 is inserted
to accqunt for the fact that the curredt drawn by tHe caRtro tion or
displagement and may not be a perfectsi ; factor
0,7 intloduces some margin for this. A folgear

may nqgt operate with its nominal wattage e

%a; emaximum conduction angle.

Table 12 — Nominal Qs\ﬁl%e\o 0V to 277 V; frequency 50 Hz or 60 Hz

Time|related to previous Controlgear:

zero| crossing Xﬁgﬂ /> rent, voltage and impedance limits
voltag

\%GG not defined

Vo< BV Zog <1200 0
6 V:

0 to z, Vea

1 =log sTL 2 (0,7 - Pg) ¥y or

C
@ \ Iog(0) = Ieg_s7L(0) 2 (0.7 - VoDV Pgg)

\‘>
7.2.3.3 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 starts
at time 754 and ends at time #g3.

At the time ¢4, the impedance Zp of the phase-cut dimmer starts to increase towards Zp .-
From time ¢4, to t5,, the phase-cut dimmer limits the current /. B

The minimum value for ¢ = t;o— t54 should be as listed in Tables 13 to 17.

Since the controlgear provides a minimum current-carrying capability of /lsg g7L
(see Tables 13 to 17), the voltage across the input terminals of the controlgear decreases
towards zero and falls below the voltage Vg at #5, (see Figure 3).

NOTE 1 This requirement is to ensure 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
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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 for the period tg, to 7, as given in Tables 13 to 17 for the different mains
voltages is proportional to the ratio of the relevant mains voltages. The values for /o, 41y scale inversely with the

mains voltage. The value for Vg, scales directly with the mains voltage. The value for 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 - Vigl(tsq) and Vg = Vg and by calculating
the differential voltage dVg = 0,8 - Vg(ts1) — Vsw-

When the voltage Vg falls below Vg, (time fsz) the controlgear should provide a minimum

currentrearrying-eapabitity-effoporrasHsted-nTables—i3te—+
NOTE 3| The values for Vg, and I,5 g1y are selected to achieve a good compromigé betwe ility for the
phase-cfit dimmer to supply itself on one side and the appearing power loss in the ¢ , t side.

NOTE 4] ¢, is defined by the time at which V. falls below V. V5 and I
a 4-channel oscilloscope, and the value of 7, between ¢, and ¢, can be det
(if such & break in slope exists) is not a criteria to define 7,.

Lisly with
Vpatt,

Table 13 — Nominal mains voltage 100 V;/fre\e

Time|related to previous ontrolge \)

zerg crossing of mains €oxran r g canabilit
voltage (\ y/‘l!g y

s1 to tsZ

5o~ Igq

t,= (11§R) -

t,tot Q
270 "Hw .
s Pog 12 W:

(D= Iog_sTu> 13,8 MAMW - P

Peg 2 12 W:
Iog (1) = Igg s7h = 165,6 mA

s1



https://iecnorm.com/api/?name=aa470075a7caa6b8ccfac66a9f612d55

IEC TR 63037:2016 © IEC 2016

Table 14 — Nominal mains vol

-21 =

tage 120 V; frequency 50 Hz or 60 Hz

Time related to previous i
: . Controlgear:
zero crossing of mains current carrying capabilit
voltage ying cap y
t=t:
Iog(1) = I sTLZ (0,7 - Pog)Vy, or
ttotg, I (1) = ICG_STL(I) > (0,7 VCG(t))/(V /PCG)
St 2 147 1t | 2 0,0105 Vs (50 H
= >
to 1oy 1, R = | Vea t]20, ps ( z)
R = |dVn.. /dt| > 0,126 V/us (60 Hz
t,= (1ISR) - Vy(ts;) 1dVeg /a1 us ( )

: m ¢,
tor,, /\
0V < Ve <3V Zy, not defined
3V <Veg<6V:Z,5<12000
6V < Vog<Vgy=26V:

t.,tot
2 Hw
s ce <12 W:
I (1) = Iog sTHZ 11,5mA/W - P
CG > 12 W:
Iog (1) = Igg gt = 138 MA

U

Table 15 — Nominal mai Ita e 200°V; fre n 0 Hz or 60 Hz
Time|related to previous i
X . ontrolgear:
zerol crossing of mains Nent carrving capabilit
voltage ying cap y
ttotd sV 21Psg)
lso™ Is1f Iy
t, = (14R) - Vy(ts4)
is supplied by a current source driving (2,8 mA - P5)/W from ¢
N .
\%>VCG <3V: Z.g not defined
3 CGs6V Z,5<12000
BV <Veg<Vgy=43V:
t.,tot
s2 HW CG <12 W:
I (1) = Ieg sTH 2 6,9 mA/W - P g
CG > 12 W:
[oXo MK o] A
fegtt) s s 82 8A
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Table 16 — Nominal mains voltage 230 V; frequency 50 Hz or 60 Hz

Time related to previous
zero crossing of mains

Controlgear:
current carrying capability

voltage

t=tg,
ce(’) I stz (07 - Peg)Vy or

ttotg, o ()= ICG sTL(8) = (0, 7 Vg (Vy /PCG)
8 S lav Jar | 2 0.2 Vis (50 H

= >

to 1oy 1, R = | Veg /dt |20, ps ( z)
R = |dV.. /dt| > 0,24 V/us (60 Hz

t,= (1ISR) - Vy(ts;) 1dVeg /a1 us ( )

' i Iy - M Lg4

to 1, f\
0V < Ve <3V Zy, not defined
3V <Veg<6V:Z,5<12000
BV < Vg <Vgy=40V:

t.,tot

s2 HW CG <12 W:
I (1) = Iog stH 2 6 mA/W - P
CG > 12 W:
log (1) = lgg sth 2 72 MA

Table 17 — Nominal mai Ita e 27FV,; f € n 0 Hz or 60 Hz
Time|related to previous i
X . ontrolgear:
zerq crossing of mains - -
nt carrying capability

voltage

tot

s1 sp
YRR
t, = (14R) - Vy(ts4)
is supplied by a current source driving (2,8 mA - P5)/W from ¢
\%>VCG <3V: Z.g not defined
3 CGSSV Z,5<12000
6V <Vog<Vgy=60V:
t,tot
s2 HW CG <12 W:
Ieg (1) = Igg stp 2 5 MAIW - Pog
CG > 12 W:
a0 A
fosth—FcssTr=—60-mA
7.2.3.4 Electrical characteristics during the non-conducting period

During the non-conducting period,

the controlgear should comply with the electrical

characteristics listed in Tables 13 to 17.

The non-conducting period ends at the next zero crossing of the mains at time 7.

During this period, the controlgear should provide a minimum current-carrying capability of
Icg sTH as listed in Tables 13 to 17. At small input voltages of the controlgear when I-g g1H
cannot be reached due to the characteristics of its input circuitry (e.g. inrush current limiting
elements), only its impedance Zg is defined as listed in Tables 13 to 17.
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During this period, the phase-cut dimmer limits the current Iy to n- Iy . as listed in
IEC TR 63036, whereby Iy . is related to P, of the phase-cut dimmer. B

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

NOTE This is for reducing power losses in case a controlgear is used without a phase-cut dimmer.
7.3  Electrical characteristics during the off state of a phase-cut dimming system

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

To set|a controlgear in the off state, the phase-cut dimmer increase
the controlgear is not sufficiently supplied with power to operate th

'p until

A phage-cut dimmer that needs no supply during the off state of 2 rolgear
may ofen the current loop of the system, for example by mé&an

A phage-cut dimmer that needs a power supply alg
controlgear requires that the connected controlgeg
although no lamp is operated (electronic off staté)\i
circuitd within the dimmer to enable rg i ‘

ability,
ctronic

If none due to

insuffidient power, the impedance Zgg

The phase-cut dimmer r
controlgear in order toyxees ¢ supply
currenfi Ip e

By reducing Zp, hus all

connedted controlge ility is
generated in the

The controlgéar oltage
VCG is|i bO and
higher fkan P

The controlgear not operate the lamp when the voltage Vg is below Vg, so 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 Vgy.

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

Vi V] 100 120 200 230 277
Voo [V] 15 15 30 30 30
Ipg [MA] 20 20 10 10 10
Ipo ms [MA] 8 8 4 4 4

Values for voltages and currents are instantaneous values except Ipg ms-
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8 Test procedures

8.1 General

To simplify the description of the test setups and the test procedures, testing conditions for
controlgear related to specific moments in time are defined in degree phase angle related to
the mains zero crossings. Thus, a definition of different values for the moments in time such
as tgq, tgo OF tyyy is not necessary for different mains frequencies.

Table 19 — Parameters for testing purposes

VM [V] 100 120 200 230 277

Rg VM2 / P_max VM2 / P_max VMz / P_max VM2 / P_méx VM2 JPl max
Ve IV 0023 0to 23 0 to 45 0045 (ChQ1o4s

v, V] 8 8 8 s <\ 8

SR, [Vijis] Refers to Table 2 (\\ \ \

o 90° NERARN

AL 120° \ \ >

SR [V/ns] 200 200 200 /7 \J2se) \ | 200

o 120° ~\L ] SN0

8.2 Tests for leading edge dimmable dewic
8.2.1 General
Tests goncerning the elegtrica i %hul ensure compliance of devices with this

document in terms ofyelestrica mains
wavefgrm according to

A test gircuit as 4

NS

DuT

IEC

Figure 4 — Test setup for testing the conducting phase
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8.2.2

Test related to the non-conducting phase

Control
Clause

Pre-condition:

gear applied to an AC test voltage source (¥,c) providing the relevant mains voltage according to
A.2 with the values of Vi o and SR, given in Table 19.

Test:

Measure the current I, of the controlgear.

Measure I, from 0° until Vg > Vg

6V

Expected results:

Ing 21

co 2 leg s @8 listed in Tables 1to 5

ce = Vsw!

NOTE
has no
minute

T:IU bUIItIU:yUdI |||ay UIUﬂ\lt;thU Itb l:ulll:‘llt'bdlly;lls \;dpdbl:lty \Jul;lly t:lb‘ IIUII‘\;UII\J ‘.IIH p:IGDC al
detected an input voltage waveform showing an unsteady waveform (leading edgg¢ charagteristic)

er it
for one

8.2.3

and to the conducting phase

Test related to the transition from the non-conductirig.to\the condusting phase

Pre-co

Contro
Clause

Test:
Measu
Measu

Measu

dition: \

gear applied to an AC test voltage source (VME) providing“the relev mains pltagé according to)
A.2 with the values of 7, ¢ and SR, given in Table 19 ~

e the current I, of the controlgear 6
e I from 7, (o) to ¢, and

e I from tg, to 7

Expect
from ¢

Ing <1,

cG =
from ts
3V <

6V <

bd results: % \/
to fow!

G_pk (Peg)

to 7w
<6 V: 1@

ce < Vsw' lce X

ables 7 to 11
to 11

8.3
8.3.1

Tests (
docum
wavefo

oncern lectrical characteristics should ensure compliance of devices W
ent inNerm electrical behavior of controlgear during different periods of
rmaccording to 7.2.3.

ith this
mains

8.3.2

For an

Test related to the conducting phase

applicable test circuit, see Figure 4.
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