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FOREWORD

This amendment has been prepared by subcommittee 34A:Lamps, of IEC technical
committee 34: Lamps and related equipment.

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

FDIS Report on voting
34A/2014/FDIS 34A/2026/RVD

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e withdrawn,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.
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Annex E
(informative)

Information for ballast and starter design

E.1 General

In order to safeguard proper functioning of the lamp, the relevant information, given on the
lamp data sheet and in Annex E, should be taken into account when designing ballasts and
starters.

E.2 Prestarting conditions for high frequency operated lamps

For lamps operated on high frequency and having preheated cathodes, the requirements for
proper preheating are specified on the relevant lamp data sheet. An explanation of these
requirements is given in Annex D of IEC 60929 and in Annex B of IEC 60927.

For some lamps, additional information concerning high frequency non-preheat starting
requirements is given on the relevant lamp data sheet.

E.3 Frequency to be used for high frequency operated lamps

For lamps designed for operation_on highsfrequency, the lamp, data sheets specify a frequency
range for the reference ballast“and “for "the-testing <of" lamps (starting, electrical and
photometric characteristics). This frequency range has been chosen for ease of reproducing
test results and is not intended tojrestrictl the7design of/ high frequency ballasts, where for
practical reasons athigher frequency may-be appropriate.

E.4 Tolerable DC-offset during preheat

The peak-peak value of the open-circuit voltage shall be less than or equal to 2,8 times the
maximum r.m.s value of the open-circuit voltage for ¢ < ;. Narrow voltage peaks during the
first half period of the mains voltage after switching on preheat shall be disregarded when
testing the control gear in accordance with Clause E.4.

The DC-offset (mean value) of the open-circuit voltage shall not exceed the r.m.s. open circuit
voltage for ¢ < ¢4 as specified on the relevant lamp data sheet. In cases where the r.m.s. open
circuit voltage for ¢ < ¢, is specified to less than 200 V, the DC-offset of the open-circuit
voltage shall be less than or equal to 200 V.

E.5 Tolerances on substitution resistors

E.5.1 Lamp electrode substitution resistors

The tolerance for the resistance values of electrode substitution resistors shall be +1 % of the
resistance value or better.

Non-inductive resistors are recommended as substitution resistors.

E.5.2 Lamp impedance substitution resistors

The tolerance for the resistance values of the substitution resistors for the lamp discharge
impedance shall be 5 % of the resistance value or better.
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Non-inductive resistors are recommended as substitution resistors.

E.6 Maximum asymmetric power

Lamp caps may overheat at the end of the lamp life cycle. Limiting the power available to the
electrodes at the end of the life cycle is considered as a way for the controlgear to mitigate
this risk. The maximum control gear asymmetric power available to the electrodes should be
equal or less than the power listed in Table E.1.

Table E.1 — Maximum asymmetric power

Sheet number Nominal power Nominal Cap Maximum
60901-IEC- dimensions asymmetric power

w mm w
1020 4 16 x 150 G5 7,5
1030 6 16 x 225 G5 7,5
1040 8 16 x 300 G5 7,5
1060 13 16 x 525 G5 7,5
2120 15 26 x 450 G13 10
2215 15 26 x 550 G13 10
2220 18 26 x 600 G13 10
2230 20 32 x 600 G13 10
2240 20 381x/600 G13 10
2315 25 38 x1970 G13 10
2320 30 26 x 900 G13 10
2340 30 38 x 900 G13 10
2420 36 26 x 1200 . G13 10
2425 38 - : 26 x1,050 ‘ G13 10
2430 40 32 x 1200 G13 10
2440 40 38 x 1200 G13 10
2520 58 26 x 1 500 G13 10
2530 65 32 x 1500 G13 10
2540 65 38 x 1500 G13 10
2620 70 26 x 1 800 G13 10
2640 75 38 x 1800 G13 10
2660 80 38 x 1500 G13 10
2670 85 38 x 1800 G13 10
2840 100 38 x 2 400 G13 10
2880 125 38 x 2400 G13 10
3020 4 16 x 150 G5 7,5
3030 6 16 x 225 G5 7,5
3040 8 16 x 300 G5 7,5
4240 20 38 x 600 G13 10
4340 30 38 x 900 G13 10
4440 40 38 x 1200 G13 10
4540 65 38 x 1500 G13 10
4640 75 38 x 1800 G13 10
4660 80 38 x 1500 G13 10
4670 85 38 x 1800 G13 10
4880 125 38 x 2 400 G13 10
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Sheet number Nominal power Nominal Cap Maximum
60901-IEC- dimensions asymmetric power

w mm w
5230 20 32 x 600 G13 10
5240 20 38 x 600 G13 10
5340 30 38 x 900 G13 10
5430 40 32 x 1200 G13 10
5440 40 38 x 1200 G13 10
5540 65 38 x 1500 G13 10
5840 85 38 x 2 400 G13 10
5960 60 38 x 1200 R17d 10
5970 87 38 x 1800 R17d 10
5980 112 38 x 2400 R17d 10
6030 6 7 x 220 W4.3 3,5
6040 8 7 x 320 W4.3 3,5
6050 11 7 x 420 W4.3 3,5
6060 13 7 x 520 W4.3 3,5
6520 14 16 x 550 G5 7,5
6530 21 16 x 850 G5 7,5
6620 24 16 x 550 G5 7,5
6640 28 16 x 1 150 G5 7,5
6650 35 16/% 1450 G5 7,5
6730 39 16 x.850 G5 7,5
6750 49 16 <1 450 G5 7,5
6840 54 16 x 1 150 G5 7,5
6850 80 16 x 1 450 G5 7,5
7220 16 26 x 600 G13 10
7420 32 26 x 1200 G13 10
7520 50 26 x 1 500 G13 10
8240 20 38 x 600 Fa6 10
8440 40 38 x 1200 Fa6 10
8540 65 38 x 1500 Fa6 10
8640 39 38 x 1200 Fa8 10
8740 57 38 x 1800 Fa8 10
8840 75 38 x 2 400 Fa8 10
9420 32 26 x 1200 Fa6 10
9520 50 26 x 1 500 Fa6 10




IEC 60081:1997/AMDG6

© IEC 2017

DOUBLE-CAPPED FLUORESCENT LAMP

Page 1
DATA SHEET
ILCOS: FD-4-E-G5-16/150
Nominal power Circuit Cathode Cap Nominal dimensions
w mm
4 With starter Preheated G5 16 x 150
Dimensions
mm
A B C D
Max. Min. Max. Max. Max.
135,9 140,6 143,0 150,1 16,0
Starting characteristics
Frequency Ballast rated voltage Test voltage/(rm's)) Starting time
Hz )4 Vv s
50 1107120 103,5 30
60 110/120 103,5 30
Electrical characteristics
Frequency Rated power Voltage (r.m.s.) at lamp terminals Rated lamp Rated preheat
\% current current
Hz W Rated Minimum Maximum A A
50 4,5 29 24 34 0,170 0,205
60 4,5 29 24 34 0,170 0,205
Chromaticity co-ordinates: See Clause D.2.
Cathode characteristics
Test current Resistance of each cathode
A Q
Rated Minimum Maximum
0,110 80 60 100

NOTE

In Japan, the rated resistance of each cathode is 90 Q and maximum is 120 Q.

Texte frangais au verso
French text overleaf

60081-IEC-1020-4

Publication IEC 60081
IEC Publication 60081
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DOUBLE-CAPPED FLUORESCENT LAMP

DATA SHEET Page 2

ILCOS: FD-4-E-G5-16/150

Reference ballast characteristics

Frequency Nominal power Rated voltage Calibration current Voltagg/current Power factor
" W v A ratio
Q
50 6 127 0,160 700 0,12
60 6 118 0,160 650 0,075

Information for ballast design

Frequency Hz 50 60
Preheat cathode current A Min. 0,144 0,144
Max. 0,275 0,275
Open circuit voltage across starter V IMin. (r.m.s.) 103,5 103,5
Open circuit voltage across lamp V| Max. (peak) 400 400
Substitution resistor foriboth'cathodesiin series ; Q 140 140
Voltage across starter with lamp operating V| Max. (r.m.s.) 68 68

Information for starter design

Pulse voltage Non-reclosure voltage
\% \%
Minimum Maximum
250 70
Texte francais au verso Publication IEC 60081

French text overleaf 60081-IEC-1020-4 IEC Publication 60081
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DOUBLE-CAPPED FLUORESCENT LAMP
Page 3
DATA SHEET
ILCOS: FD-4-E-G5-16/150
Information for high frequency ballast design
HF measurement ballast characteristics
Frequency Nominal power Rated voltage Calibration current Resistance
kHz w \Y A Q
20 to 26 4 48 150 160
Typical lamp characteristics
Frequency Lamp power Lamp voltage Lamp current
kHz w \Y A
> 20 3,6 24 0,15
Frequency kHz > 20
Normal operation
Lamp operating current Ip A Min. 0,090
Max. 0,180
Current in any lead to cathodes A Max. 0,190
Dimming operation
Lamp operating current Iy A Min. 0,015
Max. 0,090
Minimum sum of squares lead [, 2+/,2=X,-Y, [, X, A? 0,022
currents A2
Target sum of squares lead,currents. i ki #/h 1215 Xem0:31Y4iln Y, A 0,205
Current in any lead to cathodes Iiu A Max 0,190
Iy A Max 0,120
P : A f A i RTest‘l Q 80
Substitution resistor for each cathode for testing dimming requirements
RTestZ Q 90
10 % R o Min. 1500
o _ 10 Max. 1800
Lamp substitution resistor at n % of the test current n= 30 % R, O | Nominal 510
60 % Reo Q| Nominal 240
Starting requirements with cathode preheating, for starting times 0,4s <t <3,0s
Minimum cathode preheat energy Ein = Quin ¥ Prin &s J g;:(i/‘:/)) (1)3
Voltage across each cathode for E(t) < E . V [ Max.(r.m.s.) 11
Substitution resistor for each cathode, for testing minimum cathode preheat Q 50
requirements
Maximum cathode preheat energy Erax = Qmax ¥ Prmax ts J Qﬁ’:‘::(i/‘i/)) 1?
Substitution resistor for each cathode, for testing maximum cathode preheat Q 65
requirements
o Non-ignition voltage t<t, Max.(r.m.s.) 90
Ezé)i?hnsctlar::t?r:tgvziléa)‘ge moross fame v Ignition voltage {> 1t (+10 °C) | Min.(rm.s.) 160
t>t (-15°C) Min.(r.m.s.) 220
Substitution resistor range for each cathode, for testing open circuit voltage Q 50...... 150
requirements

Publication IEC 60081
IEC Publication 60081

Texte francais au verso
French text overleaf

60081-IEC-1020-4
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DOUBLE-CAPPED FLUORESCENT LAMP
Page 1
DATA SHEET
ILCOS: FD-6-E-G5-16/225
Nominal power Circuit Cathode Cap Nominal dimensions
w mm
6 With starter Preheated G5 16 x 225
Dimensions
mm
A B C D
Max. Min. Max. Max. Max.
2121 216,8 219,2 226,3 16,0
Starting characteristics
Frequency Ballast rated voltage Tiest voltagep(r.m.sy) Starting time
Hz \% \% s
50 110/120 1035 30
60 110/120 103,5 30
Electrical characteristics
Frequency Rated power Voltage (r.m.s.) at lamp terminals Rated lamp Rated preheat
\% current current
Hz Rated Minimum Maximum A A
50 6 42 36 48 0,160 0,205
60 42 36 48 0,160 0,205
Chromaticity co-ordinates: See Clause D.2.
Cathode characteristics
Test current Resistance of each cathode
A Q
Rated Minimum Maximum
0,110 80 60 100

NOTE

In Japan, the rated resistance of each cathode is 90 Q and maximum is 120 Q.

Texte francais au verso
French text overleaf

60081-IEC-1030-4

Publication IEC 60081
IEC Publication 60081
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DOUBLE-CAPPED FLUORESCENT LAMP
Page 2
DATA SHEET
ILCOS: FD-6-E-G5-16/225
Reference ballast characteristics
Frequency Nominal power Rated voltage Calibration current Voltage_/current Power factor
Hz w \Y A ratie
Q
50 6 127 0,160 700 0,12
60 6 118 0,160 650 0,075
Information for ballast design
Frequency Hz 50 60
Preheat cathode current A Min. 0,144 0,144
Max. 0,275 0,275

Open circuit voltage across starter V| Min. (r.m.s.) 103,5 103,5
Open circuit voltage across/lamp D/ ‘Maxs (peak) 400 400
Substitution resistor for both cathodes in series Q 140 140
Voltage across starter with lamp operating V| Max. (r.m.s.) 68 68

Information for starter design

Pulse voltage

Non-reclosure voltage

vV \%
Minimum Maximum
250 70

Texte francais au verso
French text overleaf

60081-IEC-1030-4

Publication IEC 60081
IEC Publication 60081
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DOUBLE-CAPPED FLUORESCENT LAMP
Page 3

ILCOS: FD-6-E-G5-16/225

Information for high frequency ballast design

HF measurement ballast characteristics
Frequency Nominal power Rated voltage Calibration current Resistance
kHz w \Y A Q
20 to 26 6 72 150 240
Typical lamp characteristics
Frequency Lamp power Lamp voltage Lamp current
kHz w \ A
> 20 5,4 36 0,15
Frequency kHz > 20
Normal operation
Lamp operating current I A Min. il
P operating D Max. 0,180
Current in any lead to cathodes A Max. 0,190
Dimming operation
Lamp operating current I A Min. 0,015
i u
P operating D Max. 0,090
Minimum sum of squares lead [ ,2+/,2=X,-Y, Iy X, A2 0,022
currents A2
Target sum of squares lead currents ILH2 + ILL2 =X, =03 Y VIg Y, A 0,205
i X A? 0,030
Maximum sum of squares”lead P2 2% _Y. A2 2
currents LH Ll 2 25D Y, A -0,050
/ A M 0,190
Current in any lead to cathodes LH ax
Iy A Max. 0,120
- ; ; P ; Rrests Q 80
Substitution resistor for each cathode for testing dimming requirements
RTestZ Q 90
Min 2 400
10 % R
L bstituti istor at n % of the test t : 0 [vax 3 900
amp substitution resistor at n % of the test curren n= 30w R,y 0 | Nominal 820
60 % Reo Q| Nominal 360
Starting requirements with cathode preheating, for starting times 0,4s <t <3,0s
Mini thod heat E. =Q . +P .t J Qi ) 1.0
inimum cathode preheat energy min = Qmin min ts PoW) 0.7
Voltage across each cathode for E(t) < E_. V | Max.(r.m.s.) 11
Substitution resistor for each cathode, for testing minimum cathode preheat Q 50
requirements
. _ Q... (J) 1,5
Maximum cathode preheat energy Erax = Qmax ¥ Pmax ts J P:::((W) 1
Substitution resistor for each cathode, for testing maximum cathode preheat Q 65
requirements
o ireuit volt | Non-ignition voltage t<t, Max.(r.m.s.) 100
pen CII’CL.JI vo. age across lamp Vv N t>t (+10 °C) Min.(r-m.s.) 185
(with starting aid) Ignition voltage S -
t>t (-15°C) Min.(r.m.s.) 250
Substitution resistor range for each cathode, for testing open circuit voltage Q 50...... 150
requirements

Texte frangais au verso
French text overleaf

60081-IEC-1030-4

Publication IEC 60081
IEC Publication 60081
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DOUBLE-CAPPED FLUORESCENT LAMP

Page 1
DATA SHEET
ILCOS: FD-8-E-G5-16/300
Nominal power Circuit Cathode Cap Nominal dimensions
W mm
8 With starter Preheated G5 16 x 300
Dimensions
mm
A B C D
Max. Min. Max. Max. Max.
288,3 293,0 295,4 302,5 16,0
Starting characteristics
Frequency Ballast rated voltage Tiest voltagep(r.m.sy) Starting time
Hz \% \% s
50 110/120 1035 30
60 110/120 103,5 30
Electrical characteristics
Frequency Rated power Voltage (r.m.s.) at lamp terminals Rated lamp Rated preheat
\% current current
Hz w Rated Minimum Maximum A A
50 7,1 56 48 64 0,145 0,205
60 7,2 57 48 64 0,145 0,205
Chromaticity co-ordinates: See Clause D.2.
Cathode characteristics
Test current Resistance of each cathode
A Q
Rated Minimum Maximum
0,110 80 60 100

NOTE

In Japan, the minimum resistance of each cathode is 50 Q and maximum is 110 Q.

Texte frangais au verso
French text overleaf
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