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(Design of an Automotive HID Ballast using Variable Frequency
Switching Flyback Converter)
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Abstract

This paper presents high efficiency control system of automotive 35W electronic ballast for high intensity
discharge(HID) lamp using switching flyback converter with variable frequency. Considering performance, size
and efficiency of ballast, the flyback converter is designed with planar transformer in converter stage. HID
lamp demands a highly efficient ballast and very complex control circuitry that can control complex transient
state for applying to automotive. The proposed electronic ballast system is composed of a flyback converter
using planar transformer, a full bridge inverter, and a step up ignitor. In this system, switching frequency of
flyback converter is controlled by varying input voltage of HID ballast and the price and the size of HID ballast
using planar transformer can be reduced. The performance and efficiency of the proposed system are verified
through various the experiment results.
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Fig. 3. The block diagram of the proposed ballast
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Fig. 5. Structure of used Transformer
(a) Planar transformer used to the
proposed ballast
(b) Transformers of RM8 core coil type
and planar type
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(a) Input voltage 9(V]
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(c) Input voltage 16(V)

2% 7 AE Lol o3 e Hye AR
otell whel AWEY 293 Fur} 160[kHz] ~
A0KHZZHA Wataa 29935 E e & 4 9l
t}. 7189 DAFHS 293023} Aoky shaz
s} 29139 flyback ABIE Wely) 2349
8¢ wms) B, 7|E0e) uls] Ate uha
o} Aguigol 294 A Ringing/d&o| A4ds| &

ERe AT F ot

Licod



WARMR DY Fiyback AHEHE O|Y MIEHE DYAYTHS Yy 49

(b)
i___ e L _
L N . L )
- . .
= N 3 :

(c)

g 7. Mok OHN7I9| FIME| uiY
(a) YHFLY 9(V) (b) &mel 13.2(V)
(c) =qHet 16(V)

Fig. 7. Converter waveform of proposed baliast
(a) Input voltage 9(V)
(b) Input voltage 13.2(V]
(c) Input voltage 16(V)
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Fig. 9. Inverter voltage of proposed ballast
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Fig. 10. Ignition state inverter voltage waveform
of proposed ballast
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Fig. 11. EMC test of conventional ballast
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Fig. 12. EMC test of proposed ballast
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