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Design of Electronic Ballasts applied with Variable Frequency Driving Technique
with regard for Thermal Degradation of Qutput Switches

°Sung-Keun Oh*.

Dept. of Electricity, Chunju Tech. College*

Abstract-The electronic  hallasts  for low  pressure
discharge lamps are produced and commercialized. However,
the electronic ballasts for high pressure lamps are now in
progress because of poor reliability and high cost.

The major case of troubles with electronic ballasts are
thermal destruction of semiconductor outpul switches due to
non ideal i~v characteristics of switch. The loss converts to
heat and rises the temperature of switch and it increases
proportionally to switching frequency and value of current
and voltage.

This study shows the variable frequency ballasts which
can suppress the heating of switches efficiently. It is used
for the limitation the switch cuwrent and the rising
temperature of switch by impedance veriation of lamp
inductor. As a result, initial warm-up time of the proposed
ballasts was faster than that of magnetic ballasts about 90
msec. Power factor of tested ballasts follow as ; input and
output average of magnetic ballasts are 93 (%] and 86 [%],
respectively, And proposed ballasts are 97 [%] and 99 [%],
respectively.
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Fig. 2 Basic circuit of the electronic ballast
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Fig. 3 Equivalent circuit of the inverter
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Fig. 4 Harmonic spectrum of the proposed
electronic ballast
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Fig. 5 Circuit of the proposed electronic ballast
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Fig. 6 Composition of variable frequency driver
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Fig. 7 Circuit of the variable frequency driver
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Fig.B Voltage waveforms of the lamps at start-up
a) magnetic balflast (SM)
b) electronic ballast (ER)
¢) variable frequency electronic ballast{FV)
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Fig. 11 Current wavetorms of the lamps at

lamp-on
a) magnetic ballast (SM)
b) electronic ballast (EB)
¢) variable frequency electronic ballast (FV)
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Table 2 Primary input characteristics of
ballasts at lamp-on

B fies of:hallast SM EB FV.
Input voltage [V]. 220 220 220

.. Input current [A]. | 138 124 | 125

o Inputpower [W] | 282 269 267
Power factor [%] 93 9 97
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Table 3 Lamp input characteristics of ballasts

s | BB | RV
‘ otz 14 | 107 | 106
Lam;p cu;rr’ent,{lwl : 3.1 24 2.4

. Lampopowerfw] | 213 | 226 | 2%
T Power factor (%61 86 9 P9
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Table 4 Comparison of luminous flux at
lamp-on
ey AR oM L oEB | RV
| Lamppowerdwl | 213 | 226 | 2%

_ Luminous flux [im] 23,500 | 23300
Luminous “efficacy llm/w}:| 858 95.9 95.1
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Fig. 12 Temperature variation of inverter
switches
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