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Abstract : A high-dose ion-implanted photoresist (HDIPR) was stripped off from the surface of a
semiconductor wafer by using a mixture of supercritical carbon dioxide and a co-solvent. The additional
ultrasonication improved the stripping efficiency remarkably and thus reduced the stripping time by supplying
physical force to the substrate. We investigated the effect of co-solvents, co-solvent concentration, and
stripping temperature and pressure on the stripping efficiency. The wafer surfaces before and after stripping
were analyzed by scanning electron microscopy and by an energy dispersive X-ray spectrometer. The HDIPR
could be stripped off completely in 3 min with 10%(w/w) acetone/scCO, mixture at 27.6 MPa and 343 K.
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Table 1. Conditions for making fon-implanted photoresist on
silicon wafer

PR Type | Source |Power (KeV)| Dose |Thickness (nm)
KsF As 50 e’ 600

Figre 1. SEM image of the implant-damaged photoresist
on the wafer.
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Figure 2. Schematic diagram of the scCO; stripping
apparatus.
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Table 2. The effect of various cosolvents on HDIPR stripping

Extent of Extent of
Co-solvents stripping Co-solvents stripping
(%) (%)
Methanol 10% Acetone 30%
Ethanol 10% THF 20~25%
IPA 1~5% Chloroform no effect
Benzyl Alcohol  no effect Hexane no effect
TmSOPltOpaHOI no effect {Poly ethylene glycol no effect
amine
N-terbButyldnethan no effect NMP 1~5%
olamine
Triethylamine no effect | Acetyl acetone 1~5%
N,N—Dxm?thyloctyla no effect Dlmetl.lyl 15~20%
mine acetamide

Propylene carboante no effect |Dimethyl sulfoxide  25%

Table 3. The extent of HDIPR stripping in scCO, at
various pressures

Pressure scCO;, density Extent of stripping
(MPa) (g/mL) (%)
17 0.81 25
20.7 0.84 30
27 0.87 30
27.6 0.89 40

Table 4. The extent of HDIPR stripping in scCO; at
various temperatures

scCO, density  Extent of stripping

Temperature (K)

(g/ml) (%)
308 0.92 30
313 0.90 30
323 0.86 30~40
333 0.81 40
343 0.77 50
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Table 5. The extent of photoresist stripping in scCO; at
various reaction times

Time (min) Extent of stripping (%)

5 50
10 50
20 60
40 60
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Table 6. The effect of temperature on the siripping rate of
HDIPR by ultrasonication in 10% w/w acetone/
s¢CO; mixture for 2 min

Temperature (C) Extent of stripping (%)

40 50
50 60
60 70
70 80




Table 7. The effect of reaction time on stripping rate of
HDIPR by ulirasonication in 10 wiw% acetone/
scCO; mixture at 343 K and 27.6 MPa

Time (sec) Extent of stripping (%)
120 80
150 95
180 100

Figure 3. SEM Images of wafer samples: (a) before
stripping and (b) after stripping.

Spectrum 2

1 2 3 4 5 6 7 8 9 10

Element Atomic%
C 77.85
¢] 8.64
Si 13.52

Figure 4. EDS Images of wafer surfaces (before stripping).

©1 234 56783910

Element Atomic%
C 0

0 0

Si 100

Figure 5. EDS Images of wafer surfaces (after stripping).
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