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Abstract

The metal halide lamps are now widely used in the application and commercial lighting due to their
attracting properties such as good color rendering and high efficiency. But, they have a serious problem of
acoustic resonance using high frequency operation and they need a high voltage to ignite. So, they have not
been applied to indoors. Over the past few years, a considerable number of studies have been conducted on the
electronic ballast with hot restarting and resonance phenomenon. But, Very few attempts have been made at
adaptive ignition method according to lamp state.

In this paper is proposed electronicballast for metal halide lamps with an igniter for adaptive ignition. The
proposed electronic ballast can generate a different ignition voltage according to the arc tube state.
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Fig. 1. The lamp life time test result according to
different ignition voltage

3. 32| P H FH

3.1 82 =

B =g AAstaashs Ak dA7le o
g 29 2ok 13 PHYTE A7 A2 A7
£ o9& /iA%< DC/DC ZA¥E F, Full bridge 7
ZE zhe HE § 233 AE Hee A% M3
7] FEo= g O FollX HE HFE
A%t Aerle R L C 83 54& ol8e A A
o 2E T APl At B2 E o847 1
A LS o7 Hrlz FAHAS

ag 2. "ekst d¥)| =
Fig. 2. The Structure of proposed igniter
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4717 Bt S R LC B2 A2 54
ol 18 9 3olMst o), BZ el 7Y
7 bk, old, Y5t Aol A mE 4
23 Az} ¥ QB L, C T B4 Ao
AZ ool Aleldel Aol FFEA dek
wiot 427} 27] A Aol A= LEst
od, o) A=Y ARAGoRE F¥E Y
% 3ith 9@ WLsk A5, 2] DC link A
ol g2FoE A, HALANZE 048 9%
A3l ok A B4 AW P5eA REh

ALA =AE H9ole L Yol 353 2
WA= H3 Aozt WSHA et Y
A A5 A 717 A, B LC FR
54¢ olg% A7t SAY S, WA
25 ol=AL o188 IF HIE 2L A
gk, 29 29049 Zo] H97) $43 Ao B3
S MR L, C 3d S4E ol8% FII% g,
g3 sl Aol A HAAA LAR A
(t)0] Aok 217k $2tsAl Aok, aemE
WL} m=AL A9IE Y AIE BT
Qomz gn sl daiM Hskshl gk

4, 8| ¥ % A vE

4.1 Uig |, C TLl By& ol8L P
T AT A R L, C 33 5AE o83 ¥z}
7] BEo| /Rl BB Re 19 49 2ok Y= A
5 Aolle BT JuE2ot ol 382 PZ Y
AZHAYNE, Tiorvt D= TAZ T ATk

oy . WO YHYL=R2N 18R Y32, 20043 58

38 4. LC 2 2% 0|88 |
Fig. 4. The igniter using LC resonact circuit
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Fig. 7. The operating mode of igniter using arc
gap
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Table1. The composition of proposed igniter.
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Fig. 8. The ignition voltage using LC resonant
circuit
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proposed igniter.

a9 14E AR A 70 e A8
e Ae Jx AL AF FFolrk AZ AH¢e
78V], ¥= AfH= SHmAIZ o 68We] 2H& 2t
=t

o - HYHYL= 2N f187 M32, 20049 58

—

[ tretBBYy 2 1re180R

O 14, 34 MEjA| YZ Hof EHR Iy
(1ms/div, 1A/div, 100V/div)

Fig. 14. The lamp voltage and current waveform
in the steady state

5. &=

A7 HID $= &A1 A HSEAE 28]
AsiMe, HZ Aeieh FastA 00kvielde] 1
S Lol WHIAFE WEE ARSI 23y
TS A8 A= AL AL TEAA T2
DA P FHo] FAIEE w4 A HEH
T A F2E A7 dALE A4 Ho g

2 =RAAME Pt A7k deel 9e@ 13}
At P27} AL Feioll A Heol Ba @ Y3}
e A= SHAY 2709 Ha1E AHgst
o, AL Aefo] wel 2] e HEEgS A=
A7k WS AHSET

2 = o] M2 g A A% P2 T
ks Y2 A dui FasH 22 A%
€ AR PR 17[%)01d d3EE RAE
AT

2 A= Zgdigtn BK21 Algicte] xigez Y
b A=i= g

References

{1) Yue-quan Hu, jun Zhang, wei Chen and Chanu-chun
Wen, "Amalysis and Design of Metal Halide Lamp
Ignitor”, Proceedings of the 2001 IHE 32nd Annual
Power Electroincs Spectialists, pp132-137.

(2) Jgarcia-garcia, M Rico-Secades, EL. Corominas, JM
Alonso, ). Ribas, ). Cardesin, AJ. Calleja,” Using Solid
State Over Voltage protection Devices for High Intensity
discharge Lanps Ignition”, 2002 IHE Industry Appli-



HD BZE A2 YH HSY HY 2W 4H

cations Conference 37th IAS, pp363-368.

(3! PF. Hein, K. arbinger, ” An AISC controlled Ignitor for
HMS-larmps” Proceedings  of the 2000 IEE  Industry
Applications Meeting Volurme 5, pp 3394-3398.

4] Richard Redl and Jon D. Paul,” A New High Frequency
and High efficiency Eictronic Ballast for HD lamps :
Topology, Analysis, Design and Experimental Results”,
Proceedings of the 1999 IEEE 14th Applied Power
Electronics Conference, ppd86-492.

5] Tasi F. Lin, Chin S. Moo, Ming J. Soong, Wei M. Chen
Chin R Lee, " A High Power Factor Electronic Ballast
for Metal Halide Lamps with Hot Restarting”,2000 26th
Annual Conference of the IHEE Industrial, pp2261-2266.

(6] Masato H. Chsata, Yoshiyuri Kudo, hisashi. Tai,”Charac-
teristics of a Novel Ballast Circuit for HD Lamps”,
Proceeedings of the 4th IBEE International Conference on
Power Electronics and, pp227-2307.

(7 M Ponce, A Lopez, ). Correa, J. Arau, JM Alonso,
"Electronic Ballast for HD Lamps with High Frequency
Square Waveform to Awoid  Acoustic  Resonances”,
Proceedings of the 16th Annual IEEE Applied Power
Electronics Conference and, 658-663, 20010304.

(8) Jinghai Zhou, Fengfeng Tao, Fred C. Lee, Naoki Onishi,
Masanao Okawa, "High Power Density Electronic Ballast
for HD Lamps”, 2002 1BE Industry Applications Con—
ference 37th 1AS, pp1875-1880.

(9} Miaosen Shen,Zhaoming Qian and Fan Z. Peng,” A Nowel
Two Stage Acoustic  Resonance Freee Elelctronic Ballast
for HD Lamps”, 2002 IHE Industry Applications Confe-
rence 37th IAS, pp1869-1874p.

(10} Colonel Wm TMd.yman,” Designing Magnetic Compo-
nents for High frequency DC-DC  Converters”, Kg
magneticsinc 1992,

OXM XM

EAN (W)

1973¢ 39 2794 1998d Zddigi EP(AD.
2000 T EFAIAN. EA, SARA,

ST (keAsm)

197813 89 25U 4. 2000 #ephstir A7 FY Y
(8H4}). 2002 Zgdista (A, @A, B
o oehy AL

UTFA (o)

19519 29 2394, 19739 T AATHY
(B4Ah). 1980 A X HHEAMAD. 19843 Suiste
Z2902HAD. 1973~1976%8 KISTA T 9. 1977~1984Q
eAFRg @ 1984~A ;- ALt AsA
AAR EAFE A7) A AF 0S5,

Journal of KIIEE, Vol. 18, No.3, May 2004



