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Fig. 1. Schematic diagram of the TCP reactor and the
coordinate system adopted in this work.

oA7IM, k=w/c, wE FE FIF, c= W £, 222
= QP A F Eelrh mEw aejd A 222 4
(2)%F 2t

i OF,(r,z)

E,(R,2)=0, E,(r,L,)=0, B, (r,0)=B, :;T‘F“- (2)

T8 71420 Alaslew S HolS o [2], 117
e 2=z, =nr, HolAl 1% WIFEH ne Yele) 4
Foln o] 224 nL Aol A fEkst gho] ofyth
ol EAEA S s-FE ol8ste] "l A (3)
3 2,

6;:’:“%%—% a;E +x°E, :—ﬂu —21;«23 (ryz, +0)8(z - z,) (3)

8z)% Dirac delta g<olH, E,¥ J & o 2]
Fourier—Bessel Alg]=2&2 389 4+ )

E,(r,2) =Y Jy(pr) 2243 e, cos(qnz)}

m=1 L 2 n=l ) (4)
T (r,2) =Y T (por) o S c0s(,2) |

m=1 L 2 n=l (5)

420

o7|1A = 12k Bessel <7, p,, =« ,,/R, q, = nr/L,,
YAy, = L8 m A Zolth o] wf Fourier—Bessel

A=) AR, e, 3 g, BT o] Aoler,

4

= LRy o b B pareesta s

" 4 0 *

i, :m.‘:g-‘; J (r,2)J(p,r) COS(an)rdrdZ' )
A (7)o A J(r,2

B )= Fig. 2(a) 9k o] Tifo] #31&k
¥ A% a2 Jpgsielon ueE A%
Z

]
2tk

R O )
A (oo (5]

AN (1, 2,)% et S HE, Ar, o Az
27} 3} ool QL Aol

1. a—é <z< 0H—é
S(a,b)= 2 2

0. (otherwise) (9)
o),
A ek (5)F 4 (3)el thisdste] Aefata 4 (10)& &
LR

_ix 1 4l . B
T ﬂi—k,f[ o =D b’”}} (10)
oJ7]A,
2 R
by, :mL B:(r)./l(pmr)rdr] (11)

by z=001419] 27175 YFEFH™ mode excitation
method =8 7813 b, & Tt 2ot [7].

by = 27;% ¢ sinh(f3, L )+2€—cosh(ﬁ L)S

P

"1, a2

Journal of the Korean Vacuum Society 17(5), 2008



F AR RS o839 TCP gA]9) <ty 4o 71 At

(a)

______________________________________________________

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

(b)
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Calculation of the Electric Field in Antenna Region for a Planar-type
Inductively Coupled Plasma Source Using Surface Current Model
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In previous study, it was reported that the anomalous skin effect should be considered
in the low pressure condition (<10 mTorr). However there is the problem that the filament
type antenna model of which size is 0 makes the non-physical phenomena that the electric
field at the antenna point is infinite. Therefore, in this work, using the surface current model

the electric field in antenna region is calculated and compared with the case of filament

type antenna model in various conditions.
Keywords : TCP, Surface current model, Wave equation, Electric field.
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