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Compensation of temperature characteristics by frequency control of an electronic
ballast for a compact fluorescent lamp
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(Sang-Bin. Song -+ Jae-Young Gwark * In-Seon Yeo)

Abstract - Compact fluorescent lamps are very sensitive to the variation of ambient temperature. This paper investigates the
temperature characteristics of a 15[W] compact fluorescent lamp, and compensates the variation of light output by frequency
control of its electronic ballast. Circuit parameters for the inverter of the electronic ballast are obtained by analyzing the
R-L-C equivalent circuit for the inverter and the lamp. The optimum ratio of the two capacitance(C,/(G), which are connected
with the lamp in series and in parallel, respectively, is determined with consideration of the temperature variation within a
range of 10~35[C]. As a result a value of 10 for the ratio is obtained at an operating frequency of 57[kHz], and with this
value the frequency control works well for temperature compensation. Its validity is verified by investigating light output
stabilization characteristics resulting from frequency control of the lamp at various temperatures.
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Fig. 1 Influence of the coldest spot temperature(7) on the
relative values of fuminous flux(@), lamp voltage(V),
lamp current(s), and lamp power(P) of a CFL
( Note : The 100[%} values are the ones at the
temperature of the max light output )
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Fig. 2 Influence of ambient temperature on the relative
values of fuminous flux(@), lamp voitage(V),
lamp current(), and lamp power(P) of a
fluorescent lamp in regard to ballast type :
(a) Inductive ballast (b) Capacitive ballast
( Note : The 100[%] values are the cnes at the
temperature of the max light output )
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Fig. 3 Temperature dependence on the relative lumin-
ous flux of a fluorescent lamp at various high
frequencies ( Note : The 100[%] values are the
ones at the temperature of the max light output )
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Fig. 4 Basic circuit dagram of an electronic ballast of high
frequency type (| : Rectifier, 1l : Buffer capacitor,
Il : Frequency control circuit, 1V: Inverter circuit)
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Fig. 5 Equivalent circuit of the inverter
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Table 1 inverter circuit parameters determined from P-
Spice simulation

/G| Q@ | LimH) | CInFl | GnF)

2 2.18 2.29 11.0 5.48

5 2.03 2.13 236 471

10 1.95 2.05 449 448

20 1.93 2.03 86.7 4.34
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Fig. 11 Stabilization characteristics of light output accor-
ding to the variation of ambient temperature at
C/C=10
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Table 2 Characteristics of compact fluorescent lamp acc-
ording to the variation of ambient temperature at
various C/C> values

FHAXE G Mgl | AZ AR | FEY [ WBEE
| Vel (Al | g | o
2 726 0.217 104 B5

17 5 733 0.219 109 98
10 739 0.209 108 996

20 739 0.208 109 100

2 715 0221 101 M5

5 71.2 0218 106 938

2 10 718 0.210 106 101
20 717 0.208 106 101

2 69.2 0222 936 97.1

o 5 689 0215 9.7 9.0
10 705 0.208 100 100

20 70.4 0.207 101 100

2 66.2 0217 909 9.3

- 66.3 0216 %3 998
10 66.7 0213 %6 102

20 69.8 0.207 99.2 100

2 6338 0.219 842 911

5 632 0217 8.5 934

3 10 645 0.213 876 9%.6
20 638 0.207 8.5 9%6.2
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Table 3 Compensation by frequency control according
to the variation of ambient temperature at
various C/C; values

=9 N EE g | 23
ex o T | ag (¥FY) aa | 2e
[ Hzl |y | 09617 | () | pogp

2 57 65.0 31.2 125 374

78| 614 | 467 | 150 | 467
10 57 636 | 302 | 121 | 374

0 45| 508 |43 | 1507 483
20 | 57 | 635 | 313 | 121 | 388
42(nA | 583 | as4 [ 160 | 484

2 | 57 | 774 | %4 | 152 | %52

o5 [ 10 | 57 | 776 | 100 | 150 | 100
20 | 57 | 772 | 101 | 150 | 100

2 | 57 | 735 | 943 | 141 | 100
sa 721 o0 T 150 | 100

o |00 | 57 | 783 |79 | a1 104

53(EA)1 703 | 104 | 150 | 104
20 57 733 | 986 | 141 | 105
52(24h)t 703 | 104 | 150 | 104
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