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ABSTRACT

This paper presents an electronic ballast using a step down converter, a low frequency inverter for high pressure
discharge lamp. The proposed ballast is composed of a full-wave rectifier, a step down converter operated as a current
source with power regulation and a low frequency inverter with ignition circuit. The ignition circuit generates high
voltage pulse of 1~2[kV] peak, 130[Hz]. Moreover, it is able to reignite at regular intervals by protective circuit. As
experimental results on the test, lamp voltage, current and consumption power are measured 1325[V], 7.6[A] and
1,005{W], respectively. It was confirmed that the designed ballast operate the lamp with a constant power.
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Fig. 1 Block diagram of the electronic ballast
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Fig. 2 Characteristics of the electronic ballast
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Fig. 3 Step down converter circuit
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Fig. 4 Photograph of lighting control switch
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Fig. 5 Frequency characteristic of the ignitor
after ignition
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Fig. 6 Reignition process
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Fig. 9 Output voltage and current waveforms
during run-up state
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Fig. 10 Output voltage and current waveforms
during burn state
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Fig. 11 Output waveform of the lamp power
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Fig. 12 Output voltage waveform of the timer

v. & 2

2 QA7dAE 7Y AWt 435 Q

WEE olgste] LOOWIZ Fol5e& A

4 AR E AT ALY FFAE &

8, AFsisl ol AP AAAA

1 54S 8 ¥ 4 Ao, At e
5 2o

1) A5 d2e FIY 293 249 1
& Hx EJ2E o]&3te] PASAT, AT
Al Ad 1.96[kVie] 1AGE H=xo A7
ek

2) 2%y AuEY 293 2AE HaY]
st PWM #lo] ICE o83 X HJF ¥
AFdes FFsivyt AL G GH
Jd =g & He FAYPer FHe 29
749 HY Aoz g 74} A

3) X2 Eloln HZE et &3
Ao} AFTA 28 FFHez HTAEE
e A5 AT 71%5E FrHE

4 J=7t A ded =ENE o A=

9o Agh AF ¢ AL ZF 1325]V]
7.6]AleF 1,005[W]2 A H A
246

{11 H. Guldner, "Principles of Electronic Ballast
for Fluorescent Lamps - An Overview”, Pro.
of the IEEE Power Electronics Specialists
Conference, Vol. 1, pp. 19-25, 1999

[2] T. J. Liang, "High Frequency Electrical
Circuit Model of Metal-Halide Lamp”, Pro. of
the IEEE Power Electronics Conference and
Exposition, Vol. 2, pp. 1163-1167, 1998

[3] Reatti A, "Low-cost high power-density
electronic ballast for automotive HID lamp”,
IEEE Trans. on Power Electronics, Vol. 15,
No. 2, pp. 361-368, 2000

[4] Benyaakov S, "Design and Performance of
An Electronic Ballast for High-Pressure
Sodium (HPS) Lamps”, IEEE Trans. on
Industrial Electronics, Vol. 44, No. 4, pp.
486-491, 1997

[5] Kaiser W, “Hybrid Electronic Ballast
Operating The HPS Lamp At Constant
Power”, IEEE Trans. on Industry
Applications, Vol. 34, No. 2, pp. 319-324, 1998

[6] J. M. Alonso, "A Comparison of LCC and LC
Filters for its Application in Electronic
Ballast for Metal-Halide Lamps”, Pro. of the
IEEE Power Electroincs Spectialists
Conference, Vol. 1, pp. 114-119, 2001

[7] Christian Branas, "Electronic Ballast for 250W
HPS Lamps Based on LCC Resonant Inverter
with Soft Start-up and Quasi-Optimum
Control”, Pro. of the IEEE International
Symposium on Industrial Electronics, Vol. 2, *
pp. 768-773, 1999

- 276 -



