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A Study on environmental-friendly Cleaning for Si—-wafers
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Abstract : In this study, to reduce the consumption of chemicals in cleaning processes,
Si-wafers contaminated with metallic impurities were cleaned with electrolyzed water(EW), which was
generated by the electrolysis of a diluted electrolyte solution or ultra pure water(UPW). Electrolyzed
water could be controlled for obtaining wide ranges of pH and ORP(oxidation-reduction potential).
The pH and oxidation-reduction potential of anode water and cathode water were measured to be 4.7
and +1000mV, and 6.3 and -550mV, respectively. To analyze the amount of metallic impurities on
Si-wafer surfaces, ICP-MS was introduced. Anode water was effective for Cu removal, while cathode
water was more effective for Fe removal.

Key word ' electrolyzed water(EW), anode water, cathode water, oxidation-reduction
potential(ORP)
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Table 1. RCA wet process
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A: Anode water with electrolyte

B: Anode water by UPW electrolysis
C: Cathode water by UPW electrolysis
D: Cathode water with electrolyte

Figure 1. The properties of electrolyzed water
obtained from the electrolyzed water

cell.
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A: cathode chamber, B: middle chamber,
C: anode chamber, D: electrode, E: membrane

Figure 2. Configuration of electrolyzed water cell
composed of three chambers.
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Figure 3. pH and ORP of Electrolyzed water.
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Table 2. Proposed electrolysis of water in anode

and cathode chambers(without electrolyte)

Electrolyte UPW
H,O—H +OH
Anode R R
. 40H — Oy +2H:O+4e
reaction . _
2H,0—02+4H +4e
H0—H +OH
Cathode R .
. 2e +2H —Hoa)
reaction _ _
2H,0+2e —Hy+20H

Table 3. Proposed electrolysis of water in anode
and cathode chambers(with HCl electrolyte)
UPW
H,0—H"+OH"
40H —0yg)+2H,0+4e”
2H20— 0 +4H +4e”
3H,0— O3 +6H" +6e”
Cl +03—ClO +Oy), Cl +03—CIO3”
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Figure 4. Relative metallic contamination on

Si wafer before and after cleaning.
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Figure 5. Pourbaix diagram of (a) Cu, and (b) Fe.
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