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The Electronic Ballast Design of Acoustic Resonance Free and Transient Over
Current Limit for High Power MHL
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Abstract - This paper presents the design of acoustic resonance free and over current limit during transient state
consideration electronic ballast for 1.5kW Metal-Halide Lamp(MHL) that employs frequency modulation (FM) technique.
The proposed ballast consists of a Full-Bridge(FB) rectifier, a passive power factor correction (PFC) circuit, a full-bridge
inverter, an ignitor using LC resonance and a control circuit for frequency modulation. The frequency modulation
technique is the most effective solution to eliminate acoustic resonance among other technique. It spreads power spectrum
of lamp to reduce the supplied power spectrum under the energy level of eigen-value frequency. Moreover, the proposed
ballast is simple and cost effective above conventional ballast. A new PFC circuit is proposed which combines with LCD
type and PCSR filter. A new PFC circuit has higher PF and lower THD than conventional LCD type and secure high
reliability. Finally, to protected switching components in transient state, the surge current into ballast is limited by
increase the switching frequency. Performance of the proposed ballast was validated through computer simulation using
Pspice, experimentation and by applying it to an electronic ballast for a prototype 1.5kW MHL.
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Fig. 1 Configuration of the Proposed Electronic Ballast
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Parameter Value
Vin 220[ V]
Voo—iink 300[ 1]

Vipple (DO—link) 300 10% = 30[V]

Power Factor 0.9 <
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Ly 5.4[A]
fow 20 [k Hz]

THD,, 20% >
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Table 3 Parameter Value of Control Circuit

R1 820[k 2] R9 68[k £2] R17 50[k £2]
R2 220(k2]| RI10 20[k 2] R18 50[k 2]
R3 52[ke] | RIl 20[k 2] C1 0A47[uF]
R4 11k 2] R12 20[k 2] C2 |0.22[uF]
R5 8200121 R13 20[k 2] C3 470[ uF]

R6 820[k2]| R14 1[k 2] C4 1[pF]
R7 680[k2] || RI5 |100[k?] C5 | 047[uF]
R8 82[k 2] R16 | 100[k42] C6 100[ . F]
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I/rz'pplc(DC—link) 315 % 10% =315 [ I/}
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