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Abstract The purpose of this study was to investigate the behavior of ozone in DI water and the reaction with wafers
during the semiconductor wet cleaning process. The solubility of ozone in DI water was not only dependent on the
temperature but also directly proportional to the input concentration of ozone. The lower the initial ozone concentration
and the temperature, the longer the half-life time of ozone. The reaction order of ozone in DI water was calculated to
be around 1.5. The redox potential reached a saturation value in 5min and slightly increased as the input ozone concen-
trations increased. The completely hydrophilic surface was created in 1min when HF etched silicon wafer was cleaned
in ozonized DI water containing higher ozone concentrations than 2ppm. Spectroscopic ellipsometry measurements
showed that the chemical oxide formed by ozonized DI water was measured to be thicker than that by piranha solu-
tion. The wafers contaminated with a non-ionic surfactant were more effectively cleaned in ozonized DI water than in

piranha and ozonized piranha solutions.
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Fig. 1. schematic diagram of the experimental set-up.
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Fig. 2. The change of ozone solubility in D.I. water as a function
of (a) time and (b) input ozone concentrations at room tempera-
ture.
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Fig. 3. The change of ozone solubilities in DI water as a func-
tion of time at different temperatures.
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Fig. 4. A schematic diagram of mass transfer between gas and
liquid phases, where Pa,= partial pressure of A in gas phase, Pa;
= partial pressure of A at the interface between gas and liquid
phases, Cai=concentration of A in the bulk liquid phase.
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Fig. 5. The change of the half-life time in DI water as a func-
tion of temperature.
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Fig. 6. The change of reaction orders and reaction coefficient
constants in DI water as a function of initial dissolved ozone
concentrations.
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tion of time in DI water with different ozone solubilities.
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Fig. 10. The removal efficiency of a surfactant as a function of
treatment time in DI water with different ozone concentrations.
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con surfaces as a function of the treatment time in different
cleaning solutions.
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