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Electron Density Measurement of Inductively Coupled Plasma
by Ar Gas Pressure
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Abstract - In this paper, electrical characteristics of inductively coupled plasma in an electrodeless fluorescent lamp
were investigated using a Langmuir probe with a variation of argon gas pressure. The RF output was applied in the
range of 5 ~ 50 [W] at 13.56 [MHz]. The internal plasma voltage of the chamber and the probe current were measured
while varying the supply voltage to the Langmuir probe in the range of -100 [V]~+100 [V]. When the pressure of
argon gas was increased, electric current was decreased. There was a significant electric current increase from 10W to
30 [W]. Also, when the RF power was increased, electron density was increase. This implies that this method can be
used to find an optimal RF power for efficient light illumination in an electrodeless fluorescent lamp.

Key Words :

1. E

thokg whdoz gAY Eg=ntEe ue tulola A
Z wEs Az Z3 44 294 -%21N¢ﬂ7wlc
of 2o} ojggx gt gy, ZepRule Basn 2
A7) WFo] Sepzuie] L& Ay YA Quy
o2 A4HE 2EAY Y & Mg Ran, =3
S 9% AY 7)o A aﬁqm.ae o zE=
Langmuir A=<& o]&3}= probed, A HES ol &5t AA
Fy Zo] AL 1? gl probed FANE DEAW o]
gz Argsm Qo

125 e &% FYY, = APPel Ak Fx
A%y Se=ole DAL} Eg=olst gy 2
S F3) ARNoz AYsHE A g8 TAIY F, =
gz 2 nFS WFE 52A &9, of AR o A

E A7) @] Eahzuh @Al godd AYsm s uolg
W3] s W7ol BB o] AP o8 AH A
A7t AEHT Egzolrt TASA ok ol A4S o
43t 35wy nEge EAS 2 2A
g FAF Y= Pxe) Foo] FF¥L FE LIWUE
U "Fo] gloo
oA BYP rpxe

Bd 540 @

hES

* BEg R HXX ETHHIEN ALHRE

= [F & B :HEXK BRET 2 HHISBNE ag - Tiw
B2 AT - 2003F 64 108
RHSET 1 20034 9A 8H

508

Plasma diagnosis, Langmuir probe, Bias voltage, Electron density

WILoA ol EAo] iyt dFE FH: RF £ we}
2eg Jt29 4y MAol FHEH UA R f= 2
$8 Egtzvie 22 VA ¥R & 929 Fo=
og dg 5 g

geA B =RdAe AFE FEF 8% A2 43 &
€2 Eo|7] 938t Langmuir probeE o}&3td, 713 @ol
AMEEI e P2 o2 st ¢4E, bias Y RF
£9 W 42 F= ZFHY Ed2ne AYH 54E
single probel® o2 ZAsgct a3m, F3H BEX9 F
8% a4vt He AR 229 A dxEE @A SA3A
o}.

¥

2. AE x| =]

a3 18 E=e 24 9 H9F3A AFEE A
o A4S 2ElE HEZE JMEAA wAE P
SIg=2 wl&saA, toledBE Tt WA LH—r°ﬂ E4
e F79 o2 EEE 12E HYAM gl Fol uR A
FTEE IX10™ [Torr] ©l3t2 HA38td AdstArt.

Aol AHEEHE 9389 Ade 5EHo & £
g, Had wg o) AgFEUY, B dydye gad
AHESHI R glass®E dAstgen, Z2E AA 12 [mmld
Zo] 6 [mm]e @Y HHEL AgINT F45 2858 o
71 918t FHo=z AzE ¢dHUYE ALEFHAT 8 Fs
FE FA2 §3 YIo Po] ALEEH T Y= 1356 [MHz]ol
3 Fof #217)9 Hd £38& 300 [Wle|t}h Probeel 7t
3t AYe FF AF7 Hdg 2 [A]RQ DC power supply &
Apg-3te] -100 [VIFE +100 [VIZHX] 10 [V] 213 e2 F71
Al71%] DMM/193AE °l§3td AFE A3 AL

.7_7] =

B
&



olz ¥ 7120l £EE 9999 [%le]li, MFC WHE $3ld
AR oo FINAA ¢HEE 1750 [mTorrl7h# ¥3lsiw
A &390

48e dATF}A FASFA FAT sh29
gHol dAA FAHA FFHE 7t EIE M2 E
F Ao 2}, matching network® %319} reverse power
7} 1 [W] ol8l7t §=& 38t RF powerE ¥33t9th g
3 power supply® F3to] probed] AF AYEL FIEA &
A Fel 3= probed] WFe ALGE FHIA, AEHHe
2 probe 3 ALE F7MAIIH ARE 2AHI}EW S
2 Vb9 4¥E WAAIY e W %

g ZAH39

i

jo

il

r

e

o
RO
du jo

L J

1. Gas~MFC
2. Matching Netwoik-PF Power Generator (13.56MHz)

Langmuir Probe

I8 1 AE x| e
Fig. 1 Schematic diagram of Experimental equipments
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Fig. 2 The current as a function of bias voltage with a
variation of Ar gas pressure (5 [W])
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Fig. 3 The current as a function of bias voltage with a
variation of Ar gas pressure (10 [W))
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