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A Study on the Ballast Design of a Inductively Coupled Plasma Light Source
based on Oscillation Theory
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(Cherl-Jin Kim - Youn-Chan Yim)

Abstract - We studied on the design of electrical parameters for ICP(Inductively Coupled Plasma) light sources which
can be effective to improve the electrical power efficiency of it. These parameters were derivated from Barkhausen
theory about the oscillating condition of a ballaster. The relationships of f~I, and f-n were calculated theoretically and
then these relationships were compared with the measured results about I, and power depending to a discharge length(])
of ICP light source. Finally, we can see that a specific range of induced current depending to a discharge length would
be necessary to minimize the change of magnetization inductance and driving frequency at driving.
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1A 2

1746'd Musschenbroeke] 93] g2 =2 93 (discharge)
ol Aol &AE olF Geissler, Hittorf, J. J. Thomson#
Townsend &9 #AEL WA 72 & G
3 d98a odE T3 /1E5S YA THI-5L 192030
A BEA F23 grtxe EYVIAE o] &3 AW
Al 253Tme] 2 AMdE 58 £ QA HAL oE
¥ LEE WA Tt BaHAY & 4R F(Positive
Glow Discharge}ol 17 s A4 Azldd=e o 60 %7}
253 mme] Ao WMEEE @AY wEd 1 % Ze
W dEs MY, 18& BFAY MY Feor oo A H
o] ZEE quu,%,; Miko] We £E2 Yo g
[6-10). 23 =79 TAFE AL Age A9 Fa
dgolM Al 1 o] iAo} 2047 f?lﬁbﬂv‘* r) A& o]
Z1go] A BAUA Al Fad FRog Ay FA
HAH lEMi b WAL ol 8% Jled AAEY TV, &
B8 AFES HREIY BdVE, 9§87, AE A
g, #olA & 4wt AL AFAM FG 497 Hobol

colEYIAA WA AgHuA 2RsbA Ades A% &
W S ATH11-13] o1%F 21A7]e) ojze olux sz
g des 27 AsA A& AL ug et 27
2 dgel vl dssin gl olefe el @7
wstel wel Fhe 7E AR Feg ¥FT &EM
3 3

145 WAL nHE FHE WG 7| & o]

-

@A, A8E  gEgsledT Y, A7
E-mail @ yimychan@kitech.re kr

« 4 3 9 e A7) ARAFRE ne

Aeda 20083 99 9¢

HESRE 20009 54 114

1110

Psi= 5 AlEg a7 BEHy 48 sled wgst A
P31 Yok

AT o9 2L Ve ¥ F HHa gy e
2 aAEy] A48 A9t A EE E82vknductively
Coupled Plasma) #9& F402 o]Foxa 9r}6,14,15]
SEATY g2 B AS selolE Hojo] BA W
37 Bde Ay & 4L vX
gholE molo] 2xd Ul gEAHE ¥ £
wALE F2de F2 ANAYAL FHH qUAR W
g v Jehs dEEde] sigdE old g 2%
¥ Zelzn 398 ANIRA md2A 288 A4S, 4A
5&4 Zdolx AgAas sNgr) ey Agozs Y
& e WA@Y Zo] WiE F£E wAd ZA
ﬂ@z‘ﬂ?ﬂ Aol Foje) EAL WMIFAIE FL& 49
o] gt} Ao r HEolE Hoj2] B4 WHIE f: I
A9 273 AFHEE AgsiA Hol FEAEY Eepzw F
Qe AFEAS F7HEHA "k

0 B A I e P i)
& ke B9 FEH BY KAE
Asojof & AR FEHIT 9]

=

Hq, F5 8o 2E 4
Sich[4] ol

|

ﬂ

3y 99 Dol 474
98wk B8

B d7AME doe 54T AdddgE L gg 2=
golE FHE AMET FEAYY Zotzel BdE wEe
2 A (Barkhausen) $X x4 < 243l 59 4
Aol FeFIs d9& AHIA16] ZY AdTE
AZE AR B FA el Age Zzte :7%1% 31
25 AgdA om 4 Bde AREH A 2
Aestg el w3592 (Barkhausen) %ﬂ&ﬁoﬂ/“]
3 AFFY 24" =z JAFEe sag F9
Ad B A% 437 dolE FAsArh



/e ;o WRoE
/- (eliz -
B 7 7
= P §
~ /m EL PR
»N‘w (v Brnan > g
AL d

(a)

()

O 1 -ZYE Zet=or 2 Fx@e A AFR()
Fig. 1 Structure(a) and real picture(b) of Inductively Coupled
Plasma light sources
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