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Electronic Ballast for Metal Halide Lamps
Using High Frequency Modulation Method

Duk-Jin Oh, Tae-Hwan Moon, Kyu-Min Cho, and Hee-Jun Kim
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ABSTRACT

This paper presents a high frequency modulation electronic ballast for the metal halide lamp. As the proposed
ballast operates in high frequency ranges and can start up the lamp using the LC resonant circuit without
external ignitor, the proposed ballast is very compact and has a good efficiency in comparison with the
conventional low frequency electronic ballast. The proposed ballast is controlled with the modulated frequency
in the range of 20kHz to 100kHz in order to avoid the acoustic resonance phenomenon. In this paper, a new
realtime acoustic resonance detection method is proposed to evaluate the characteristics of the ballast. The no
load protection algorithm and power control algorithm through the detection of the DC link current are
described. Finally, the experimental results on the proto-type ballast of 150W metal halide lamp with the
proposed methods are discussed.

Key Words @ Metal Halide Lamp, Electronic Ballast, Acoustic Resonance Phenomenon, High Frequency
Modulation, Power Control
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Fig. 3 Control Block Diagram of frequency
modulation

& olgdtd FHEAES AASLA & AR HA
ZOkHzoﬂﬁ Hil 100kHz 7+A19] G FqA WEEE
T FHTER FZE TEAIIE, HE e HA
200Hz°ﬂ*1 3 2kHz 7t 7P8 Fahpe] jzhs
& olgdte] Fasrg Wzt @H nFW ¥z
A sl §xE 2EY B 2o AY, 95
Fop5o] et 27)7k s EE 4 Aol
Aol g st A= YA 9UL 43
SR WAZgel mET, weA B wEelA:
el A9 Aldesd Doz 42 4
IO%E}L Mg A4t %, 5F 98
27 99 SR wEdL AR Aye
A %wa A5 A7 Aogozy
& AolHTA @ ol o @ AR
32 ARAE 2 P 7EE °1ﬂ1EM
Hng o]l& 7ot AR AF £ Ao

%N%JJ”

T
P
HU mlo

!

R 0 N E S yE rl o ot
N

B K ox r_a
3_15

e odg 2 o o
R O
du 2 oot

e i g

o iy
e
R
=) :lo
o |

i
2
i

2% 29

o

B

we
(e

&

-V Rz Yee

kh'l
Ak

+.
OPy,

e 0Py, ﬁmcm or,, /i
Ri0s I 3
< E

O8 4 MYEO ¥ MR 2532
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over current protection
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Fig. 10 Voltage and current waveforms of the input
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