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Abstract : A mixture of supercritical carbon dioxide and a co-solvent was employed to strip a high-dose ion-implanted pho-
toresist (HDIPR) from the surface of semiconductor wafers. The stripping efficiency was highly improved by the physical force
generated from a ultrasonication tip inside the reactor. In addition, helium gas was injected in the reactor as a barrier gas before
the introduction of pure supercritical CO, (scCO,), which reduced the rinsing time significantly. The effect of co-solvents on the
stripping efficiency was investigated. The wafer surfaces were analyzed by scanning electron microscopy and by an energy dis-

persive X-ray spectrometer.
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Figure 14 Gl Leht A9, olee) 340 o)
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Table 1. Wafer condition

PR Type Power (KeV) | Dose | Thickness (nm)
KrF As 50 3¢ 970

Source

Figure 1. SEM image of the HDI PR on the wafer.



302 HA7|&, AL7E A4S, 2011 129
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Figure 2. Schematic diagram of the scCO; stripping apparatus.
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Table 2. The effect of various co-solvents on HDI PR stripping

Extent of Extent of
Co-solvents stripping Co-solvents stripping
(%) (%)
methanol 10% Nitric acid 30%
ethanol 10% THF 20~25%
hydrazine 40%  dimethyl acetamide 15~20%
propylene carbonate  15% dimethyl sulfoxide 25%
nitro methane 30% pyridine 50%
ammonium
hydroxide 0%

Folgh & 2xo] 225 90 TZ 571 A7), flojHE &
FAAA 3AIZE FF A
AY TR 5 dolHE 293 $ 32 DI watero]] Wo] 2Hq
| E A2hshlar, 100 T ol 1A7F Fet WA she]
DI waterS A| 733, ZEHALEL] A ALE S 3004
o] gt B SEM o]-gsto] £t wAsto] I A
Table 2°f YEb ATt
ol v] A& A3}, HF/pyridine, pyridine, hydrazineol| 4] 2] A7
F§0] = AL BRI 4 T, 3t acetone, THF, di-
methyl acetamide, dimethyl sulfoxide 5 =4 f-7]&ujoll A A
Aza7} 2 vebhs 2 S91e 5 9l9ick 7 % ammonium
hydroxide, pyridine, hydrazine, nitric acid 5°] 7} =2 A7
Azts depusic.

o ==t=S 0|28 HDI PRE| XA

o Eo] g5l HDI PRE| A|A 78]
A S onf, I AYAZE A 2= EF
AT 2o FA[Sto ot A AEo] FE= AS Zel
Sk = ARk jHE A7) 8ullE2] HDI PRO) A A 544 7t
& uf] pyridine, hydrazine, nitric acid, ammonium hydroxide,
nitro methane, sulfuric acidolA]9] A|A &&0] =2 A &<l
o 4 glot), ® AToA A 297 ollsiehae) 7
£ F71AFQ] nitric acid 4= sulfuric acido]] ot g3=71 $17]
2o A7) F &ujE ALJgt pyridine, hydrazine, ammonium
hydroxide, nitro methanes ©]-8-310] 2 YA oJAlset4 Yo
Kol A7 Bl ofgA WskEzA s Ade 7t
7re] g 10 wiwte2 A ol F4Jste] 2917 ol akslet
a0 Zgsto] ARESHAL o wE AARTE 91T 34
O 308 K, 10 ww%9] Fr2 ¢4HS 17-27.6 MPaz H3}HA]
A 3& 2+ AES sk A2 dElol w2E AlA
AT Fobth a9al =0 TWE A ARI = 27.6 MPa,
10 wiw%9] 270 LS 308~343 K& WA A 35 7}
ABE AT AT, o] A LE BSSE AA ATt
offith 1P a A ARES EUE 2529 Y-S Blugt
2}, LEHALE A Ao o} ¥hg dHHTt =7t H A
Al = vA= Ae & 5 ATk oA AA w7t Eol

- A= =2
PR AW o] guff &4} A&t S50 A 7919 yehdnh

D
o
lo
lo
fot

rO
ok

4>
)
32,

2~
T
s



Figure 3. SEM images of HDI PR wafer after co-solvent mixture
treatments; (A) ammonium hydroxide, (B) nitro methane,
(C) pyridine, (D) hydrazine.
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Figure 4. SEM images of HDI PR wafer after stripping with so-
nication; (A) 1 min, (B) 2 min, (C) 3 min.
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Figure 5. Schematic drawing of Helium gas barrier.
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Figure 6. SEM images HDI PR wafer after stripping with sonication
followed by helium injection ; (A) none, (B) once, (C) 2
times, (D) 3 times.
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Figure 7. EDS results of wafer surfaces of (A) HDI PR and (B)
helium injection after stripping.
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