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The Optimization of Ozone Solubility and Half Life Time in Ultra Pure Water
and Alkaline Solution on Semiconductor Wet Cleaning Process
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ABSTRACT

The process optimization of ozone concentration and half life time was investigated in ultra pure water and alkaline
solutions for the wet cleaning of silicon wafer surface at room temperature. In the ultra pure water, the maximum
concentration (35 ppm) of ozone was measured at oxygen flow rate of 3 liters/min and ozone generator power over 60%.
The half life time of ozone increased at lower power of ozone generator. Additive gases such as N, and CO, were added
to increase the concentration and half life time of ozone. Although the maximum ozone concentration was higher with
the addition of N, gas, a longer half life time was observed with the addition of CO,. When NH;OH of 0.05 or 0.10
vol% was added in DI water, the pH of the solution was around 10. The addition of ozone resulted in the half life time
less than 1 min. In order to maintain high pH and ozone concentration, ozone was continuously supplied in 0.05 vol%
ammonia solutions. 3 ppm of ozone was dissolved in ammonia solutions. The static contact angle of silicon wafer surface
became hydrophilic. The particle removal was possible alkaline ozone solutions. The organic contamination can be
removed by ozonated ultra pure water and then alkaline solution containing ozone can remove the particles on silicon
surface at room temperature.
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Fig. 1. Schematic diagram of circulation ozone bath system.
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Fig. 2. Ozone concentration and half life time in DI water
at (a) 40%, (b) 60% and (c) 80% power.
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Table 1. Half life time of ozone in DI water at room tem-
perature (sec).
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Fig. 3. The effect of two additive gases on concentration
and half life time of ozone in DI water.
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