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Electrical Properties of Inductively Coupled Plasma

by Argon Pressurebstract

Y.H. Lee, 1.8. Her, J.U. Jo, K.8. Kim, J.C. Lee, Y.S. Choi, D.H. Park
School of Electrical Electronic and Information Engineering, WonKwang University

Abstract
In this paper, using a Langmuir probe Ar gas characteristic of electrodeless fluorescent lamp which
used an inductively coupled plasma were investigated The RF output changed into 5-50W in

13.56MHz. At this time internal

plasma voltage of the chamber and probe current were measured

while changing in ~70V - +70V with a supply voltage by Langmuir probe. If pressure of Ar gas was
increased, the electric current tended to decrease. Also, an electric current was increased according to

an increase of a RF output.

Key Words : plasma diagnosis, Langmuir probe, bias voltage, argon

1.4 &

7t %9 ZelzulE& dy duiola Az, wiE
A AzZh Fa 44, 294 Fd € A2 A
Fo wol olgslm Aot g}, Bapznie
Bgstn Bergalrl fEe] Zepxnle 2xg
2337 e didezs ALHE AU
gAY 55 AMEA E&a, £4¢ 4% A9
71%0] wAsA HAHY Ag WHezE probe
H, B Fel ALEE I Ed probed Fol
AE 23d9o] da Argsz gt mEs Ba
e 2% 2%y, 5 A¥Hol g HE FFH
g EgRole a5u 449 Zekzost ¢
U 298 3 dAHez AFsE Ad 94
A o) = J2 & 2Fd H{E 32
A &9, of Aol o #AHE AUFe) S
2u G Fgo Adstn Hdele] Y 9

al
=

=
k]
o]

8 A7)z LR o] A o) A A
A7k A&E D Egzclsl ASA Do oy @
e olgdtd F49H nags 53¢ =
B2AF P27 Adsgoh AT PgTe Yyuo
Sd 9ge 2= gPUEY HTFo] gong
F59e Agsn A 243 Pza4 34
g 7tae 2% 2 4ol wek ArF 4o
BG4 B4 B Holrt deguA ok a9
U, 243 AZo)A ol2g EAMo] y@ dFE
¥I RF &9 e} Age st2e) o4d Mol
gH¥so]l AN Rk wWeq B =Rda:
Langmuir probe& o]&3tof, 714 Eo] AlgEHm
e otz 7t29) k¥R RF £ #slo] we
+5 AYY Bo=uiy Wrd By 2HaY
o},

2 dEFEx 2wy

a9 18 S0 24 A R oz &



A A2ge A depdUch 4¥E ¢4 28
Z MLE HEAA WdE WY F718 9=
W&t ZFEE 0IlmTorr ©3tE FABAUL
o, Jlolgel# g B9 ATH WHd EAse
718 b Ft2g HYAM R Fol 4EE A
2t

A¥q) AHEHe BUEY AL

=4l &

=
-3 It
gFulE, 2929, 829, A5 Fo] AHEH

g oJ71ME H2Ue AEHUT glassE A
ey, Aarie A% 12mmel Zeol 6mmsl
g FHEL ALHA. T+ 288 939
sHozZ Ad ¢gdUE e 29 F4
F ORAS ¥ #X] o] AMRHI e
gxrle] Hdg E8e
300Welth Probeod] ¢U7bstE Ay FF AR
Hd 2A¢% power supplyE® AH&&d -70VEH
+TOV7EZ] 10V A2 F7A7IY DMM/193A
g o]&3ld ARE FAHSIYY. AEE of22 7}

9

4

R e re

P
"

1356MHzol 2 F o

EEE 99.99%0l3, MFC 95 & 339 W
etell FUANAM ¢H& 1"50mTorr 744 R
graA 3

=3
Fa
Gl
&

o 1= I NOR ' 5

3.23 « n@

3.1 ob22 JhA b wistol mE 2N 5N

WA 2 99.99% RIS WAF iR F
FaHA EAle LB JtAE FEZ WEA
7 g3t d¥ol dASHA KASA U ¢
A gEel #AHE FFHE st HEEE

7t2E& FAY Addd RF £¥& IFFsAch
2831 power supply® 819 probedt AYE F
ot AFo Aehg e n, ASH 2R probe
FF 4g 7tA719 AFE FASAT. G
o2& 7t29 ¥¥S EFAIIN e PYe=
EAsQct 19 29 2y 3& 5 10We RFEH
7} 1"50mTorre] ol2& 7tA& ¢ Wile wz

L =
2 ©

4714 S4€ vehia gtk 19 25 29 3
Nz gdel ZAhgel we ARE wadt:

7 ge] vtelwkth ol wAS R dUR VR
g3 YRAEY AHIE Ty REHn goid A
o2 Az} osh o] shxe o] HFe)
dldsteg A Jtae 4 oA Pz
o} drgo] Wad Fezoyt UAsnE FebA
g EAT nEstd HHY 4ge 2E& Hel F
g3aa Algdd,

20

RF 10W(@13.56MHz)

e
| P SN

[
[
—_—-—

Voltage vs imTorm
Voltage vsSmTom
Voftage vs tWOmTaon |1
Voltage ve I0mTor

1500

]
8

Current [pA]

™
B

o H
-6 80 60 -40

o

20 0 20 4 60 83 100

Biss Voitage {V]

ag 2 ok=E 7iA 4HE A7H B4 GW)

1600

RFSW(@1356MHz) |
Gas:Ar{99.99%)

1mTorr
SmTorr
1BmTon
e HmTor ||

1400 |

1200 |- -

1000 |

Current {uA)

26 0 20 40 80 60 100

Bias Voltage [V]

G A7H 54 10W)

-106 80 60 -40

a8 3 o2& i



32 RF &3] WMsto] Me HIH 4

5~50W7A RF 232 BIARE 4@ 373
E4& a9 49 2k AEHoHe Feh2viy
dhage] ofsta, A& o] dojuA gotM A
F71 @A Jehgch RF £8o] A ma} Fg
zvt7h FAol # H3, AF] Wst AsA T
AstAth. 29 4elM o] RF &3¢ AXE
AF7F 2A Fhske FEE BA

171 O ———
Pressure : Ar imTomr - /,/;
RF (@13.56MHz) e
15000 |
— e W } 24
Qe 10W ’y
———- JW . 7
_ nmmp T T L /// v
3 — i
E g0l .. . //ﬁ
£ ¥
3
0]—o=
E-+1 118 NN
p o

20 0 20 40 80 80 100
Bias Voltage [v]

O 4. RF 244 d714 &4 (ImTormr)

100 80 60 -40

4. 4 &

o2 7h2e ¢¥EE FUMAIIE gEdg R
o] Adx ¥gte] uel probed HF UL #F3EE
Aol 9k =%, RF $8¢ /M8 A2
go M AFY 77 Ao, §8o AXG
A AF e ZA FUMsE olx UF o}
RF &8oA¢ Zet=xvie]l wraje] 43, o]
ged wHe A4ES ¢ 7 At o)8 #el
HATE &Ho] glojolyt HES WAL dg
At

e
hn

ZEAte) 2
2 EEL oA BYTUIN AP “LEE
243 4%5 34 71¢ AT-37Y" Ade R
A& Wo} o] 7o)z =YY
%D =238

(1] #%&,"77 X< L% #SHEBE 1987
(21 #HEH, "I K> EWMITa RNEEZHBE,

1986
3] BEg,  SezEcp L2 A B AT
AArery] =8, Aegdistw, 1987
(4] 984, 22 A ©e AF Zze A
Ao 22$ $A 54 2 Age) B A
T wAbE Y EE, &
2538 9
A e AA 98 B2, O@ A7)eFx,
49CH 11%, 20003%A4=, “BF AE# A
9% dstAg”, ANAAALSGHELA, 159,
13, p. 10, 2001.

=
[5] "5

<l
ol
=



