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Removal of organic/inorganic particle on the wafer surface by

supercritical COq

Lee Sang Ho

Department of Display Science & Engineering, The Graduate School,
Pukyong National University

Abstract

In this study,A Cleaning method for effectively removing
organic/inorganic particles on the silicon wafer was developed by adding
cleaning liquid to supercritical carbon dioxide (scCOZ2). Cleaning solutions
comprise of various type of binder, HF concentration, and surfactants
were prepared and applied on a silicon wafer. The cleaned wafer
surfaces were observed using an optical microscope and SEM images.

In the case of phosphate binder, more than 70% of particles were
removed from the silicon surface. While the alcohol binder gave the
cleaning efficiency only higher than 50%. However, the residue was
formed on the silicon surface when sulfite binder was employed.

In order to examine the role of surfactant, three of TMN-6, NP-9, and
Tergitol 15-S-7) were used in the experiments. The result showed that
the surfactant built up the residue on the silicon surface. Finally, the
cleaning performance was improved by increase the reaction time and

HF concentration of cleaning solution.
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Table 2. B3t Sviel =dA w4 =3

Solvents

Critical temperature[ T ]

Critical pressurelbar]

Carbon Dioxide 32.0 73.8
Ethane 32.2 48.8
Ethylene 9.3 50.4
Propane 96.7 42.5
Propylene 92.0 46.2
Cyclohexane 280.2 40.7
Isopropanol 235.2 47.6
Benzene 289.0 48.9
Toluene 318.5 41.1
p—Xylene 343.1 35.3
Chlorotrifluoromethane 28.9 39.2
Trichlorofluoromethane 198.1 44.1
Ammonia 132.5 112.9

Water 374.2 220.5
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fig 7. In/Outlet #—% chamber?] flow & xo] W& dn| 4
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fig 8. In/Outlet A—3} chamber?] flow £% W& v A
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SEM HV: 5.00 kV SEM MAG: 5.00 kx VEGAW TESCAN
I 4

Det: SE 10 pm
PKNU n

fig 13. ol AHLAA A DTABS] SEM AR
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SEM HV: 15.00 kV SEM MAG: 1.00 kx VEGAW TESCAN

Det: SE 50 pm /
PKNU n

fig 17. &3 vl el H7Fe HFF+8 99 SEM AR
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Det: SE 50 pm
PKNU n
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SEM HV: 15.00 kV SEM MAG: 1.00 kx VEGAW TESCAN
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fig 22. Si0: particle
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SEM HV: 15,00 kV  SEM MAG: 1.00 kx ; ~ VEGAW TESCAN

Det: SE 50 um i
PKNU u

fig 23. Wk AJZF 5o Ag & o]y FHel SEM ARR
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SEM HV: 15.00 kV SEM MAG: 1.00 kx VEGAW TESCAN

Det: SE 50 um 7
PKNU n
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