Journal of the Korean Vacuum Society
Vol. 7, No. 4, November 1998, pp. 390~396

Ya|E BAR0IZRE SHAK S50 MM U 0|
Olgst AlalEe| 2HAAZL

HMXY - B4 - =M0]
Al at . shsbsla}
(19983 79 390 A<)

Generation of neutral stream from helicon plasma and its
application to Si dry etching

S.-J. Jeong, H.-S. Yang and S. M. Cho

Department of Chemical Engineering, Sungkyunkwan University, Suwon 440-746, Korea
(Received July 3, 1998)

R o - de)F(Helicon) Fep=vi 2 ¥l YA BE-E AAste] & iR 9 o]0 &gt v|He] &
2], A7 AL wRE 4 ol AEE g e] o). @] shiol od-ExiAg A sl
cusp 2oF2] AAE HASFEEYN o] A HAE R o2 RE] A HEHEE skl o]u|gl Wb o2 1A F)
11171!4 W o 2o AAE flslA 7|k ol oFe] ek Thste] APARG HAlo| kS A b T4

AR BES S 5 AURE Sgch AR AA D A 2] 7] g Aol A o] Mt v AlAG A A
7P 7}69421 o33 Aol mlsl o 1/1,000 AR hol 0w, o] 27 % 3l o 1/10 LR arashslet. o
31 2L B odojzl Ale]&o) A2tz CLe} 10%2] SFE &38ted ap8a m 85%10 * Torre] gFel)
A of 100 A/min o] 8} & vj-$-1koton] Ale| e Alzte] nlsubAd & hx|v] Al sE 4 9l go] Hefch

Abstract — Neutral stream was generated from Helicon plasma source and was applied to etch silicon for
the purpose of preventing physical and electrical damages from the bombardment of charged particles
with high translation energy. By installing a permanent magnet and applying positive bias beneath the
substrate, the cusp-magnetic and electric fields were generated in order to remove the charged particles
from the downstream plasma. As a result, the electron density and ion density in the vicinity of the
substrate were reduced by 1/1000 and 1/10, respectively. The directional etching of silicon was observed
and the etch rate was found to be very low to below 100 A/min at a pressure of 8.5% 10" Torr, when
(1, and 10% SF, etchant gases were used.
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Fig. 1. Schematic diagram of radical beam etching
apparatus.
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Fig. 2. Charge-up potential (floating potential) as a func-

tion of distance from the center of the substrate, measur-

ed in Ar plasma by Langmuir probe.
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Fig. 4. Current density versus probe potential charac-
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density should be understood as having opposite sign.
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