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A Study on the Cleaning Characteristics according to the

process gas of Low-Pressure Plasma
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ABSTRACT : A silicon oxide cleaning characteristic and its mechanism were studied in RF plasma
cleaning system with various gases such as CHF; CFs, Argon, oxygen and mixing gas. The experimental
parameters - working pressure (100 mTorr), RF power (300 W, 500 W), electrode distance (5cm, 8 cm, 11.5
cm), cleaning time (90, 180 seconds), gas flow (50 sccm) were fixed to compare cleaning efficiency by gas
types. The results were as follows. First, the argon plasma is retaining only physical sputtering effect and
etch rate was low. Second, the oxygen plasma showed good cleaning efficiency in electrode distace of 5cm,
300 W, 180 secs, but surface roughness increased. Third, CF; Plasma could get the best cleaning efficiency.
Fourth, CHF; plasma could know that addition gas that can lower the CFx/F ratio need. We could not get
good cleaning efficiency in case of added argon to CHFs. But, we could get good cleaning efficiecy in case

added oxygen.
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Table 1. General characteristics of SiO2 film

DC resistivity(Q - cm), 25T 10*~10" | Melting point(C) ~1700
Density(g/cm”) 227 Molecular weight 60.08
Dielectric constant 3.8~39 Molecules/cm’ 23%10%
Energy gap(eV) ~8 Specific heat(J/g - C) 1.0

Etch rate in buffered HF(nm/min) 100 Stress in film on Si(N/m’) 2~4x10°
Infrared absorption peak(ﬂm) 5 23 — Thermal conductivity (W/cm - TC) 0.014

Linear expansion coefficient(T™) 5%10
Table 2. Plasma gases used for cleaning of different materials

Material Gases

Silicon CFy, CFy/Os CFsCl, SFs/Cl, SFs/Oy, SiFs/Os, NFs, ClFs, CClsFs, C,ClFs/SFs

SiO, CFs/Ha, GFs, CsFs, CHF3/0O»

SizN, CFy/ Oy, CFy/Hy, GFs, GiFs

Organic Solids Oy, Oy+CFy, OxtSFe

Aluminum BCls, CCly, SiCly, BCl3/Cl,, CCly/Cla, SiCly/Cla

W, WSi;, Mo CFy, CF4/ O, CiFg, SFe

TaSi, SFs/Cl,, CF4/Cl

Au CGCLF,, Cl CCIF;
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Table 3. Reactions in plasma chamber
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Fig. 1. A Schematic of plasma cleaning system.
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