HWAHAK KONGHAK Vol. 31, No.3, June, 1993, pp. 255-262
(Journal of the Korean Institute of Chemical Engineers)

ECR plasma AZIEx[ol| M CFoll 2t Sigl AzfukSo| st &7
2US| - LBl - HIIA - O|AT - wAY* - 07|

Bojsti Faiojst i shatat
*z—] Bostw Aeid s Be)sta)
(19921 3% 991 A<, 19934 19 309 A=)

Study on the Etching Reaction of Silicon with Carbon Tetrafluoride
in Electron Cyclotron Resonance Plasma Etching System

Min Hee Yun, Chong Bae Kim, Kee Suk Nahm, Sang Mok Lee*, Won Il Park* and Kee Bang Lee*

Dept. of Chemical Technology, Chonbuk National University
*Dept. of Physics, Chonbuk National University
(Received 9 March 1992; accepted 30 January 1993)

2 o

ECR plasma 41442 & #) 2tshe] CF,oll 1% Sie] 4 2k-3-& 78}2ic). ECR plasma 47431 2] 4745 42
2487 A8 p-Si(100) 3+ n-Si(1000 9] A 245 S 42bal2, A4, CFy8l £33, 0,9 H7he w A7 ees
AR SYsled Sl 4 IS pSIA00)H nSA0N Yol A E& Sk wgdoo)
42Aeresh CFyl frape] S7habol meh 27hsh7] e sht o el A Si el 387} 2o} 45 &
Frepel Fobd| @ WA ol WiEElol A4 s} Zastech FAY AALES gl on) CFel B71e0,2)
gegol of 1502 Wl Hriel AALES woleh & el AL A4S Helod ¥ oM &
4 2e sleh

Abstract—The etching reaction of silicon with CF; was studied in a home-made ECR(electron cyclotron
resonance) plasma etching system. Experimental data for the etch rates of p-Si(100) and n-Si(100) were
measured and analyzed with varying etch time, etching pressure, CF, flow rate, the partial pressure of O,
and etching temperature to investigate the characteristics of the etching system. The etch rates were almost
the same for both p- and n-type Si(100) and increased with the increases in etching pressure and CF,
flow rate, while the etch rate decreased because polymer film was formed on the Si surface at high pressure
and reactive species were pumped away at high flow rate of CF,. The etch rate became maximum when
the amount of O; added to CF, was about 15% and showed uniformity. The etching profile showed anisotropic
etching at low pressure and isotropic etching at high pressure.
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Fig. 1. Experimental apparatus for ECR plasma etching
reaction of silicon.

air
I magnetron—|

walerﬁ —~water

coil coil

| —]
coil coil S5cm

water

CFe == L &= —ArLN;
sample handling L I
arm substrate

I, stainless
steel

etching

window—J reactor

L pump

 N— | | mssw—

Fig. 2. A schematic diagram of ECR plasma system.
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Fig. 4. Etch depth of silicon as a function of etching time
at 5SCCM and 100 mTorr.
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(a)
Fig. 6. SEM photographs of etched surface of Si at §
SCCM: (a) 10 mTorr and (b) 300 mTorr.
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Fig. 7. XPS spectrum of the silicon surface etched at 5
SCCM and 300 mTorr.
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