[+ &] ¢=AndHA)
Korean Journal of Materials Research
Vol. 11, No. 4 (2001)

flol 5 A3

A Study on Si-wafer Cleaning by Electrolyzed Water
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Abstract A present semiconductor cleaning technology is based upon RCA cleaning, high temperature process which
consumes vast chemicals and ultra pure water(UPW). This technology gives rise to the many environmetal issues,
therefore some alternatives have been studied. In this study, intentionally contaminated Si wafers were cleaned using
the electrolyzed water(EW). The EW was generated by an electrolysis equipment which was composed of anode, cath-
ode, and middle chambers. Oxidative water and reductive water were obtained in anode and cathode chambers,
respectively. In case NH,Cl electrolyte, the oxidation-reduction potentiallORP) and pH for anode water(AW) and cath-
ode water(CW) were measured to be + 1050mV and 4.7, and -750mV and 9.8, respectively. For cleaning metallic im-
purities, AW was confirmed to be more effective than that of CW, and the particle distribution after various particle re-

moval processes was shown to be same distribution.
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Table 1. Conventional RCA cleaning®*

SPM | H:SO:H.0.=4:1,120-150C
4 Rinse
[ orrF HF=05% RT
3 Rinse
APM NH.OH:H:0:H,0=0.05:1:5, 80-90C
4 Rinse
'E HF=05%, RT
| a8 Rinse
HCLH,0:H,0=1:1:6, 80-90C

3 Rinse

HF=05%, RT

18 Rinse
*SPM-sulfuric acid and hydrogen peroxide mix.
DHF-diluted hydrogen fluoride
APM-ammonia and hydrogen peroxide mix.
HPM-hydrochloric acid and hydrogen peroxide mix.
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A : Anode water(AW) with electrolyte

B : Anode water by ultra pure water (UPW) electrolysis
C : Cathode water(CW) by UPW electrolysis

D : Cathode water with electrolyte

Fig. 1. The properties of EW obtainable by electrolyzing.
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A : cathode chamber, B: middle chamber, C:anode chamber,
D: electrode, E : membrane

Fig. 2. Configuration of EW generator composed of three cham-
bers.
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Fig. 3. pH and ORP of various electrolyzed water.

Table 2. Metallic removal processes

Cleaning process vl 1o
RCA APM-=rinse=>HPM=rinse 65°C
A, .
=Y
HC, g\\g@ rril:ss: e
NH.Cl1
APM=rinse=CW<=rinse ~-AW:HCl
AHA; | CWrinse= CW=rinse 25mé A7}
NH.OH | APM=rinse= AW=rinse |-CW:NH,OH
AW=rinse= AW=rinse 50m¢ A 7}

Table 3. Particle cleaning process with EW
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] CW-CW, CW-CW-CW, ssomic
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case 4 | LDO—CW "
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Fig. 4. Schematic of electrolysis reaction
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Fig. 5. Metallic contamination on Si- wafer before and after cleaning.
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Fig. 7. Metal impurities removal mechanism.
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Fig. 8. Particle distribution after particle cleaning process.
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