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Abstract — We propose an effective and environmentaly friendly dry stripping method using a supercritica carbon
dioxide (SCCO,) system modified by a single and multiple cosolvents to remove ion-implanted photoresist and residue
from awafer surface at three different temperatures (97, 148, 200 °C) and pressures (200, 300, 400 bar). After high dose
of ion implantation the photoresist was not easily removed by using pure SCCO,, but swollen. The SCCO, system mod-
ified by single cosolvents and multiple cosolvents mixed with aprotic solvents could not effectively remove the heavy
organics, but swell them. However, the SCCO, system modified with multiple cosolvent (5%, v/v) composed of DM SO
and DIW showed high remova efficiency for ion-implanted photoresists at 97 °C and 200 bar for 30 min (about 80%). In this
study it has been shown that the dry stripping method using SCCO, system modified with multiple cosolvents could replace
ether plasmaashing or acid and solvent wet bench method and dramatically reduce accompanied chemical usage and disposd.
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Fig. 1. SEM micrographs of the implant damaged photoresist coated
wafer.
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Fig. 2. Schematic diagram of the supercritical cleaning apparatus used in this study.
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Fig. 3. Optical microscope images of photoresist stripped by SCCO,.
The operating conditions were 97 °C, 200 bar and 60 min.
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Fig. 4. Optical microscope images of photoresists stripped by SCCO, modified with 5% (v/v) DM SO at different temperatures and pressures for
30 min; (a) T=97 °C, P=200 bar, (b) T=148 °C, P=300 bar, (c) T=200 °C, P=400 bar.
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Fig. 5. The effect of various cosolvents of 5% (v/v) concentration on the photoresist stripping. The operating conditions were 97, 200 bar and 30
min; (@ NMP. (b) DMPU, (c) EGMEg, (d) DGME, (€) PC, (f) 1-methoxy-2-propanal.

(@

Fig. 6. The effect of various cosolvents of 10% (v/v) concentration on the photoresist stripping. The operating conditions were 97 °C, 323 bar and
30 min; (a) DM SO, (b) NMP, (c) DM PU.
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Fig. 7. The effect of various cosolvents of 5% (v/v) concentration on the photoresist stripping. The operating conditions were 97 °C, 200 bar and 30
min; (@) DMSO+NMP, (b) DM SO+DMPU.

ARgato] 30 FRF ikl on ojw) ARgH 3-8l DMSO+ DMPUE 2:19] &R E3}o] 5%(viviE 3-§r= AHg-3r A3}
DMPU, DMSO+NMP %! DMSO+DIW®] =3 &85 A8kt £ Fig. 7ol e Qe 2ol F S =9et 38E
H A4 8l DMSO, NMP, DMPUe thsliA] DMSO° NMR AREEE 79 B FEUAIAES] A7 20-30% H 5 AZH S

Korean Chem. Eng. Res, Voal. 43, No. 1, February, 2005



P Aolo] . 7129] .

Fig. 8. The effect of DM SO+DIW of 5% (v/v) concentration on the pho-
toresst gtripping. The operating conditions were 97 °C, 200 bar
and 30 min.
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