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FOREWORD

This amendment has been prepared by subcommittee 34C: Auxiliaries for lamps, of IEC
technical committee 34: Lamps and related equipment.

The text of this amendment is based on the following documents:

CDV Report on voting
34C/1114/CDV 34C/1157/RVC

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

The committee has decided that the contents of this amendment and the base 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e withdrawn,

e replaced by a revised edition, or

e amended

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

CONTENTS

Replace the titles of 8.3.1 and 8.4 as follows:

8.3.1 Heating of the lamp cathodes
8.4 Limitation of the lamp current

Add the titles of the new Annexes F and G, the new figures and the new tables as follows:

Annex F (informative) = Examples of suitable test set-ups for SoS and CV testing
Annex G (informative) Example of a SoS-CV test

Figure 3 — Fundamental test set-up for the SoS-test

Figure 4 — Fundamental test set-up for the CV-test

Figure F.1 — Lamp dummy for double-capped fluorescent lamps

Figure F.2 — Typical test set-ups for electronic control gear operating double-capped
fluorescent lamps
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Figure F.3 — Typical test set-up for electronic control gear operating one or two single-capped
fluorescent lamps

Figure F.4 — Typical test set-up for electronic control gear for connecting two lamps in series

Figure G.1 — Example of test circuit set-up reflecting the necessary measurements of
Table G.1

Table 2 — Maximum permitted parasitic inductances, capacities and contact resistances of a
test circuit set-up according to Figures 3 and 4

Table 3 — Dimming levels and measured values

Table G.1 — List of necessary tests

1 Scope

Add after NOTE 2 the following NOTE 3:

NOTE 3 Requirements for the digital addressable lighting interface of electronic control gear are given in
IEC 62386.

2 Normative references
Add the following new reference af|thelendof the list:

IEC TR 62750:2012, Unified fluorescent dlamp dimming-standard calculations

8.3 Requirements for dimming

Replace the entire subclause with the following new subclause:

8.3 Requirements for dimming
8.3.1 Heating of the lamp cathodes
8.3.1.1 General

Fluorescent lamps operated in dimming mode (to reduce luminous flux by reducing discharge
current) need their cathodes adequately heated by the electronic control gear. It has been
found that measuring the currents through the two lead-in wires to the cathode and calculating
the sum of the squares (SoS) of these two currents as a function of the discharge current can
estimate the cathode heating. Alternatively, it has also been found that it is possible to
estimate cathode heating by measuring the voltage applied across the cathode (CV) while
dimming. The heating requirements are described in IEC TR 62750:2012.

The control gear is tested at lamp discharge currents (dim levels) of /pnin. /p3g @nd Ipgg- The
measurements are conducted with substitution resistors for the cathodes (R;ss) and for the
discharge, the latter dependent on the dim level (R, having nominal values of R 4opmax @nd
R\ 1omin @s well as R 3¢ and R| gg). The lamp substitution resistor values shall be taken from
the IEC lamp data sheets. Take care that the substitution resistors are capable of carrying the
current, voltage and power occurring in the circuit.
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All positions that on control gear that would be connected to a lamp shall instead be
connected to substitution resistors. Wherever in this procedure a reference is made to “lamp”,
it is intended to mean a set of substitution resistors that represent a lamp.

The hot spot location may vary on the lamp cathode during operation. This effect is simulated
in the test by connecting the cathode substitution resistors in different circuit configurations.
For this purpose, taps in the middle and at the ends of the cathode substitution resistor
networks are equipped with switches (0 — 50 — 100 method), which allow all possible
combinations of connection to be realized. The fundamental test set-up is shown in Figure 3.

|
I 1
\ 0 % tap
iz Rtest
50 % tap
iz Rtest
/\100 % tap
[ 2 /
DUT 1/ |:| 5
L
IO
l}
* 2/ 0% tap
iz Rtest
50 %-tap
vz Rtest
100 % tap
/
$de) (6]
C IEC
Key
DUT control gear device under test
R, lamp substitution resistor
Ion measured current
1...6 switch positions

Figure 3 — Fundamental test set-up for the SoS-test

In cases where the discharge current is much smaller than the auxiliary heating current,
i.e. for the upper and lower heating limits at very low discharge current values (= 10 % of the
test current), the cathode lead wire currents are found to be nearly equal.

Thus, for the CV-test, only the centre tap position is required for testing. The CV-test setup
shown in Figure 4 is a simplified version of the SoS-test circuit.
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Y Rtest
5 L
Y Rtest
® y
DUT |::|
¢ 4
v Rtest
=
O .
v Rtest
y
T IEC
Key
DUT control gear device under test
R, lamp substijtution resistor

CV, and CV, measured cathode voltages

Figure 4 — Fundamental test set-up. for the CV-test

8.3.1.2 Basic test conditions

Due to the lamps being operated.at high/frequency, the test set-up with substitution resistors
should be comparable to the set-up of the real luminaire. Relevant examples are given in
Annex F.

Check the suitability of the lamp and cathode substitution resistor set-up at high frequencies
for the frequency range used by the control gear.

Maintain the maximum contact resistances, parasitic inductances and coupling capacitances
of the cathode circuits in test with the lamp dummy inserted (see Table 2).

Table 2 — Maximum permitted parasitic inductances, capacitances and contact
resistances of a test circuit set-up according to Figures 3 and 4

Parameter Maximum value
L (for each heating circuit) 2 uH
R (contact resistances for each heating circuit) 100 nQ
C, (from heating circuit to heating circuit) 20 pF
C, (heating circuit to earth) 150 pF

The values of L, R, C,4, and C, are measured at the lamp wires next to the electronic control
gear’s lamp terminals. For this purpose, instead of a lamp, the cathode substitution resistors
Riest @re inserted in the test set-up.

Output circuits of electronic control gears, designed for multi-lamp operation, are each tested
separately. The output circuits not involved in the test shall be connected to the substitution
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resistors with equal value to the output circuit which is under test. The variations of the
cathode terminal switch take place only with the output circuit under test. For the other
circuit(s), the switch is connected to the middle position (positions 2 and 5 in Figure 3).

Lamp substitution circuits, supplied from multi-lamp electronic control gears (i.e. gears which
operate more than one lamp simultaneously), shall each be wired separately when connected
with the DUT (device under test). This means that each electrode substitution resistor is
equipped with 2 cables, leading to the terminal of the electronic control gear and having an
immediate connection according to the electrical circuit design. Each pair of one electrode
substitution resistor’s cables shall be installed together.

For wiring of the test set-up, HO5V-U cables (or equivalent) shall be used. When designing
the wiring layout, the values of the parasitic losses shall be in the same order for all lamp
circuits. This can be achieved only if the wiring of the lamp circuits is comparable in
distances, lengths, etc. and each pair of lamp circuits is located symmetrical to the axis of the
device.

Check the suitability of the instruments, i.e. the tolerance at the range of expected frequency
and amplitude.

For the r.m.s. current measurement, the measurement period shall be an integer multiple of
the mains half wave period.

If the electronic control gear—allows, operation of different; lamps wwith varying operating
parameters, then safeguard with suitable’means:so that during operation at the lamp dummy
the correct choice of parameters for that lamp(s) has been made.

Compliance with the cathode heating conditions shall be tested with each alternative lamp
type.

To ensure that control gear reaches the operating state (to “start” the substitution resistors),
the procedure may be modified and/or a special prepared control gear may be used, provided
the cathode heating would be the same as a production control gear.

8.3.1.3 General test sequence

Table 3 gives an overview of the values for the different dimming levels which shall be
measured and controlled. If an electronic control gear is designed for more than one lamp,
then the same measurements and tests shall be conducted as for Lamp 1. Table 3 includes
also the switching position for the simulation of the arc spot and the correlation to the test
method (CV or SoS).
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Table 3 — Dimming levels and measured values
Discharge Lamp Cathode s'ib‘llesa’:ioc:n

Subclause substitution substitution . Values to be checked

current X switch

resistor value Lo
position
8.3.1.4.2.2 Lo R 1omin Riests 2-5 CV,>CV .., etc
CV, <CV

8.3.1.4.2.3 / R . R 2-5 1 max’

10 L10min test2 /‘11 < /LHmax‘ etc

8.3.1.4.2.4 Lo R\ 1omax Riests 2-5 CV,>2CV ., etc
CV, <CV
8.3.1.4.2.5 / R R 2-5 1 max’

10 L10max test2 /11 < /LHmax‘ etc

8.3.1.4.3.2 I3 R 30 Riestt 2-5 1142+ 1,,% 2 S0S,, etc
CV, <CV
8.3.1.4.3.3 / R R 2-5 1 max’

30 L30 test2 Ly < 1 pmane ©1C

8.3.1.4.4.2 leo Rieo Riestt 2-5 1112 + 1212 > 808, etc
CV, <CV
8.3.1.4.4.3 / R R 2-5 1 max’

60 L60 test2 /‘11 < /LHmax‘ etc
8.3.1.5.2 I30 R 30 Riestt 1-4 l112 + 1212 > S0S,,, etc
8.3.1.5.3 I30 R 30 Riest1 3-6 l112 + 1212 > S0S,,, etc
8.3.1.5.4 I3 R 30 Riestt 1-6 1142+ 1,,% 2 S0S, etc
8.3.1.5.5 I3 R 4o RN 34 1142+ 1,,% 2 S0S, etc

8.3.1.4 Test sequence “arc attachment — middle”
8.3.1.4.1 General

All tests in 8.3.1.4 are performed” with ‘cathode-'tap?'50 %’ '= Figure 3 (equivalent switch
positions 2 and 5) or Figure 4.

Values of the lamp and cathode substitution resistors, test current and limit values shall be
those from the relevant IEC lamp data sheets.

8.3.1.4.2 Dim level Ipnin
8.3.1.4.2.1 General

The control terminal of the electronic control gear is used to adjust the lamp discharge current
Ip (current through the lamp substitution resistors) to /p,;, as indicated on the relevant IEC
lamp datasheet.

8.3.1.4.2.2 Minimum heating for minimum lamp substitution resistor R 1omin

This test shall be carried out with a lamp substitution resistor value R| jgmin @and filament
substitution resistor value Ryg¢3-

Measure CV, and CV,, and then compare the achieved values with the limit values according
to the formulas:

CV,=CV,,,and CV, > CV

min min

Electronic control gear, operating more than one lamp:

Repeat the measurement procedure of CV, and CV, for each other lamp of multi lamp control
gear.
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8.3.1.4.2.3 Maximum heating for minimum lamp substitution resistor R|_ 41omin

This test shall be carried out with a lamp substitution resistor value R| 1onin @nd filament
substitution resistor value Riggy»-

Measure CV,4, CV,, I44, 412, I54, and I, then compare the achieved values with the limit
values according to the formulas:

CV < CVpaxand CV, < CV o and 44 </ ymax @nd 45 < | ymax and
I21 < ILpmax @nd Iz < /i ymax

Electronic control gear, operating more than one lamp:

Repeat the measurement procedure of CV,, CV,, I44, I45, 154, and I,, for each other lamp of
multi lamp control gear.

8.3.1.4.2.4 Minimum heating for maximum lamp substitution resistor R 19max

This test shall be carried out with a lamp substitution resistor value R| 1g9max @and filament
substitution resistor value Ryg4¢s3-

Measure CV, and CV,, and then compare the achieved values with the limit values according
to the formulas:

CV,4 > CVy,in.and CV, > CV

nin. min

Electronic control gear, operating more than one lamp:

For further lamps, the 'same " measurements and tests shalllbe conducted as for Lamp 1 (See
8.3.1.4.2.2).

8.3.1.4.2.5 Maximum heating for maximum lamp substitution resistor R|_4omax

This test shall be carried out with a lamp substitution resistor value R| 49max @nd filament
substitution resistor value Riggqy-

Measure CV,4, CV,, I44, 142, 54, and I,,, then compare the achieved values with the limit
values according to the formulas:

CV, < CVax @and CV, < CV o and 114 </ ymax @nd 145 < /| Hmax
and lpq < i ymax and Iz < I ymax-

Electronic control gear, operating more than one lamp:

For further lamps, the same measurements and tests shall be conducted as for Lamp 1 (See
8.3.1.4.2.3).

8.3.1.4.3 Dim level Ip3,
8.3.1.4.3.1 General

The control terminal of the electronic control gear is used to adjust the lamp discharge current
Ip to Ip3g as indicated on the relevant IEC lamp datasheet.
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8.3.1.4.3.2 Minimum heating for lamp substitution resistor R 3,

This test shall be carried out with a lamp substitution resistor value R, 3, and filament
substitution resistor value Riggy1-

Measure /4, l12, 154 and I5,, and then compare the achieved values with the limit values
according to the formulas:

1112 + 1422 2 S0S3p and 1542 + I52 > S0Sy
Electronic control gear, operating more than one lamp:
For further lamps, the same measurements and tests shall be conducted as for Lamp 1.
Lamp 2:

Measure I34, I35, 141 and I, and then compare the achieved values with the limit values
according to the formulas:

I312 + /322 > 80830 and /412 + /422 > 80830
Lamp 3:

Measure I5q, I55, lg1 and lg,, and then compare the achieved values with the limit values
according to the formulas:

Lamp 4:

Measure I;4, I75, Ig4 and Ig,, and then compare the achieved values with the limit values
according to the formulas:

I712 + /722 > 80830 and l812 + /822 > 80830

8.3.1.4.3.3 Maximum heating for lamp substitution resistor R 3,

This test shall be carried out with a lamp substitution resistor value R| 3, and filament
substitution resistor value Riggyy-

Measure CV,4, CV,, I44, 142, 54, and I,,, then compare the achieved values with the limit
values according to the formulas:

CV < CVpaxand CV, < CV,and 44 </ ymax @nd Iy < | ymax and
I21 < I ymax @nd lpp < I ymax-

Electronic control gear, operating more than one lamp:

For further lamps, the same measurements and tests shall be conducted as for Lamp 1 (See
8.3.1.4.2.3.).
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8.3.1.4.4 Dim level Ipgg
8.3.1.4.4.1 General

The control terminal of the electronic control gear is used to adjust the lamp discharge current
Ip to Ipgg as indicated on the relevant IEC lamp datasheet.

8.3.1.4.4.2 Minimum heating for lamp substitution resistor R ¢,

This test shall be carried out with a lamp substitution resistor value R, g, and filament
substitution resistor value Rgg¢1-

Measure I4, 42, I54 and I,,, and then compare the achieved values with the limit values
according to the formulas:

I142 + 1492 > S0Sgg and /542 + I552 > S0Sgq
Electronic control gear, operating more than one lamp:
For further lamps, the same measurements and tests shall be conducted as for Lamp 1.
Lamp 2:

Measure I34, I35, 144 lANdCl,,, ' @and then compare the ‘achievedivalues with the limit values
according to the formulas:

I312 + /322 > SOSGO and /412 + /422 > 80860
Lamp 3:

Measure Ig4, I55, lgq and lg,, and then compare the achieved values with the limit values
according to the formulas:

Lamp 4:

Measure I;4, I75, Ig4 and Ig,, and then compare the achieved values with the limit values
according to the formulas:

8.3.1.4.4.3 Maximum heating for lamp substitution resistor R g,

This test shall be carried out with a lamp substitution resistor value R, g, and filament
substitution resistor value Riggy)-

Measure CV,4, CV,, I44, 42, 54, and I, then compare the achieved values with the limit
values according to the formulas:

CV; < CVax and CV, < CV o and 144 < I ymax @nd 145 < | ymax @nd
I21 < I ymax @nd Ip < I ymax -

Electronic control gear, operating more than one lamp:
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For further lamps, the same measurements and tests shall be conducted as for Lamp 1 (See
8.3.1.4.2.3).

8.3.1.5 Test sequence “arc attachment — variable” — dim level /5,
8.3.1.5.1 General

The control terminal of the electronic control gear is used to adjust the lamp discharge current
I (current through the lamp substitution resistors) to /p3q as indicated on the relevant IEC
lamp datasheet.

This test shall be carried out with a lamp substitution resistor of nominal value, R 35. The
cathodes are substituted with a resistor having the value of Rigg¢1-

8.3.1.5.2 Arc attachment - Figure 3, switch positions 1 and 4 — (cathode tap 0 and 0)

Electronic control gear, operating one lamp:

Measure /4, l12, 154 and I55, and then compare the achieved values with the limit values
according to the formulas:

I112 + /122 > 80830 and /212 + /2222 80830
Electronic control gear, operating more‘than onellamp:

For further lamps, the same medsutements and'tests’shalll be conducted as for Lamp 1 (See
8.3.1.4.2.3).

8.3.1.5.3 Arc attachment |- Figure 3;.switch;.positions-3_and .6:= (cathode tap 100
and 100)

Electronic control gear, operating one lamp:

Measure I4, 45, I54 and I,,, and then compare the achieved values with the limit values
according to the formulas:

Electronic control gear, operating more than one lamp:

For further lamps, the same measurements and tests shall be conducted as for Lamp 1 (See
8.3.1.4.3.2).

8.3.1.5.4 Arc attachment — Figure 3, switch positions 1 and 6 — (cathode tap 0 and
100)

Electronic control gear, operating one lamp:

Measure /4, l12, 154 and I5,, and then compare the achieved values with the limit values
according to the formulas:

Electronic control gear, operating more than one lamp:
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For further lamps, the same measurements and tests shall be conducted as for Lamp 1 (See
8.3.1.4.3.2).

8.3.1.5.5 Arc attachment — Figure 3, switch positions 3 and 4 — (cathode tap 100
and 0)

Electronic control gear, operating one lamp:

Measure I4, I45, I54 and I,,, and then compare the achieved values with the limit values
according to the formulas:

I112 + /122 > 80830 and /212 + /2222 80830
Electronic control gear, operating more than one lamp:

For further lamps, the same measurements and tests shall be conducted as for Lamp 1 (See
8.3.1.4.3.2).

8.3.1.6 Test sequence for control gear which cannot obtain Ip,i,, Ip3o and Ipgg
8.3.1.6.1 General

Some control gear cannot dim to the specified test conditions (e.g. continuous dimming
control gear with minimum, level ‘above\/pin: or centain step-dimmingicontrol gear). For such
control gear, the tests below shall be performed at the values of discharge current as close as
possible to Ip4g, Ip3g, and Ipgo-(Thevalue-of-the lamp. arc-substitution resistor shall be within
20 % of the value calculated “according to linear interpolation lamp-specific parameters
specified in IEC lamp datasheets.

R~ Rigo~Ri30"-

(Ip —Ipso )+ Riso for Ipzp < Ip < Ipgo
Ibeo —Ip3o

Rimin =M‘(/D ~Ip3o )+ Riao for Ipmin < Ip < Ip3o
Ibmin —Ip30

R -R
Rimax = —romax —L30 (15 —Ipsg )+ Riao for Ipmin < Ip < Ip3o
Ipmin —Ip3o

8.3.1.6.2 Dim level Ippin < Ip < Ubmin + 'p30)/2

For the range of discharge currents between /g, and (Ipyi, + /p3g)/2, the tests of filament
heat shall be performed using values of minimum and maximum arc substitution resistors
R min @nd R| nax @nd according to the procedures given in 8.3.1.4.2.2, 8.3.1.4.2.3, 8.3.1.4.2.4
and 8.3.1.4.2.5.

8.3.1.6.3 Dim level (Ipmin + 'p30)/2 < Ip < Ip30

For the range of discharge currents between (/pyin + /p3g)/2 and Ipsq, the tests of filament
heat shall be performed using values of arc substitution resistors R| i, and R .x as
calculated in 8.3.1.6.1 and according to the procedures given in 8.3.1.4.2.3, 8.3.1.4.2.5,
8.3.1.4.3.2,8.3.1.5.2, 8.3.1.5.3, 8.3.1.5.4 and 8.3.1.5.5.

The value of minimum SoS for compliance shall be calculated according to SoS,;, = X4 —
Y4 x Iy, where /4 is the minimum value of lamp current delivered by the control gear, and X;
and Y, are the lamp-specific cathode coefficients specified in IEC lamp datasheets.
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8.3.1.6.4 Dim level Ipzq < Ip < (Ip30 + Ipso)/2

For the range of discharge currents between Ip3q and (/p3g + Ipgg)/2, the tests of filament heat
shall be performed using values of arc substitution resistors R as calculated in 8.3.1.6.1 and
according to the procedures given in 8.3.1.4.3.2, 8.3.1.4.3.3, 8.3.1.5.2, 8.3.1.5.3, 8.3.1.5.4
and 8.3.1.5.5.

The value of minimum SoS for compliance shall be calculated according to SoS,;, = X4 —
Y4 x Iy, where Iy is the minimum value of lamp current delivered by the control gear, and X,
and Y, are the lamp-specific cathode coefficients specified in IEC lamp datasheets.

8.3.1.6.5 Dim level (Ip3g + Ipgo)/2 < Ip < Iptrans

For the range of discharge currents between (/p39 + Ipgg)/2 and Ipians, the tests of filament
heat shall be performed using values of arc substitution resistor R| as calculated above, and
according to the procedures given in 8.3.1.4.4.2 and 8.3.1.4.4.3.

The value of minimum SoS for compliance shall be calculated according to SoS,;;, = X4 —
Y4 x Iy, where /4 is the minimum value of lamp current delivered by the control gear, and X;
and Y, are the lamp-specific cathode coefficients specified in IEC lamp datasheets.

8.3.1.7 Compliance

The electronic control gear shall meet all maximum and minimum cathode heat limit values of
8.3.1.3 t0 8.3.1.6. An éxample for test results‘recording isigiven in/Annex G.

8.3.2 Control interfaces
The requirements of Annex E apply. Fordigital jinterfaces, the requirements of IEC 62386

apply together with the . mandatory. information of. the manufacturerof the electronic control
gear.

At present, there are also other non-standardized interfaces, which can lead to problems of
interchangeability between interfaces. Test these interfaces according to the manufacturer’s
specifications.

8.4 Current limitation

Replace subclause 8.4 with the following new subclause:

8.4 Limitation of the lamp current
Unless otherwise specified on the relevant lamp data sheet, the control gear operated at rated

voltage shall limit the current delivered to a reference lamp to a value not exceeding 115 % of
that delivered to the same lamp when it is operated with a reference control gear.

15 Endurance

Replace the entire clause (15.1, 15.2 and 15.3) with the following new clause:

15 Endurance

15.1 General

The control gear shall be operated at rated supply voltage with an appropriate lamp(s)
installed outside the temperature chamber. All the earthing connections of the control gear
shall be connected to the earth. If the electronic control gear is marked for a range of supply
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