Journal of the Korean Vacuum Society
Vol. 8, No. 3(2), August 1999, pp. 368~375

A, AEA, ael5 FEAdS grajelditt. olsd A 53], o]2{& ICPY] 754 o I 3jo] ICPE
ste] il ZelzekE WA F ole AFERE Belof 3 A% ASGH O AP o] it M. M.
Helicon Plasma, Electron Cyclotron Resonance, Turner[d4]&= % 7193 v] & 7tde) /gL vlelo

Inductively Coupled Plasma(ICP) 3-& Transformer 2 ZgjAut slgulal e Avsle] ICP Yl 7]2?;%

WMy g E=2t=0f X0
RF &8 Mg o AHdt

Oldz - MEjE

Soldjatn Tl
(1999 39 259 #4r)

Characteristics calculation on radio frequency power transfer
in a planar inductively coupled plasma source

Jeong-Soon Lee and Tae-Hun Chung

Department of Physics, Dong-A University
(Received March 25, 1999)

2  %-HEAF E9=vHICP) AR M o] RFE Q71E)e of WAlshes Sulzvle] o3
Maxwell B3 Al 3t transformer 713 2 2 32 & §-51o] 2134 Yol EE 3} vector potential & Al A} o]
238 A7 A7) EEE AAssith 2 AREA, Felxet AR, 23 Bkl 43 A
&, Fehzete] A fEASE skin depthe] F7bol w2} Zhashe A Belvh. F9E power?] $AA
FrE Frg Ar)ae FE9) 7o) atelv) o] $Aq ol HNAE s A At igw 7] 4]
el e S7kskedsk 20 mTorr A oA EabE|9la Eepzel Wxel vl ste] Zrbsteizl 5%107 fem’
DA A Hj7t " 5 ohA] Zhaskin)

Abstract - The Maxwell equation and the transformer equivalent-circuit model are applied to a radio
frequency planar inductively coupled plasma. The spatial distribution of the vector potential, the
magnetic field, and the electric field are obtained analytically. As a result, the plasma current, the mutual
inductance between the coil and the plasma, and the self inductance of plasma are found to increase
with increasing skin depth. The spatial distribution of absorbed power has maximum where the antenna
coil exists, and has a similar profile to that of the induced electric field. The power transfer efficiency is
found to increase with increasing gas pressure before a saturation around p = 20 mTorr, while it shows
an increase with the plasma density before a slight decrease around a density of 5x 10" jem’.
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