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A Study on High Efficiency Electronic Ballast for Metal Halide Discharge Lamps
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(Hae-Jun Kim * Jae-Sun Won * Jae-Wook Park < Cheol-Sik Seo -
Seung-Hee Lee - Kwang-Yeal Sim + Jong-Hae Kim * Dong-Hee Kim)

Abstract -A novel design technology for a high frequency electronic ballast for metal-halide discharge lamps is
proposed. A PFC technique is adopted to get unit power factor and output frequency alteration technique is adopted to
avoid acoustic resonance. For characteristics evaluation, the designed electronic ballast is presented using normalized
parameter. To reduce losses of the ballast, ZVS control technique is adopted and the maximum flux density of magnetic
core for inductor should be kept lower. The electronic ballast for 250[W] metal-halide discharge lamp is implemented and
96[%] efficiency and low conducted EMI level are accomplished.

Key Words : electronic ballast, MHD lamp, efficiency, resonant inverter, spread spectrum
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Fig. 1 Configuration of electronic ballast for MHD lamps.
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Table 1 Normalized parameter

Reference Values Normalized Values
Voltage E=E, v*=ud) /E,
Time T.=1/f, 2=t T,=ft
Current I.=E/Z, i) =dd/I,
Frequency =1/ 21\/_14?5 w=rJ/f,
Impedance Z=NLJC, A=R/Z,
Power P,=ExI, P*( =FRbH/P,
Remark) 1 Resonant Frequency of Inverter
7, + Operating Frequency of Inverter
T, * Operating Period of Inverter
CCr=Cs, C=Co=Cs, 0=Cy/Cp, B=Ls/Lyp, 6=Cy/C:

gojud 7/7.8 A717F S7beta e @
&, G99 el A A7 F7hEe) mEA Z/Zot

Ml
o

g 4a)= A=0.05 B=30° = nAs1 n, o Tebn)E
2 3 9& A%, I9 4b)e p=105 B=302= AL A,
AF F=2 ARAEH A

A% 92 AdAEY qPucs 8 dddad 9

Trans. KIEE. Vol. 56, No. 12, DEC, 2007

O 3 2xtAE o dudA/z)e 37 &4
Fig. 3 Magnitude
impedance

characteristics of normalized  input

a7 4 2 A Herel 2 BSY

Fig. 4 Ripple characteristics of input capacitor voltage
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