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Application of stainless steel has been studied for the wafer cleaning process using hot DI
(deionized) water and ozonized DI water. In hot DI water, GEPW was superior to both EP and
GEP. In comparison with heat-resistant resins, the amount of released metal ions decreased in
the order HT-PVC>PVDF >GEPW >PPS >PEEK and that from GEPW did not exceed the serious

level for contamination of the Si wafer.

The amount of released TOC and anions from

GEPW was not significant. These results indicate that GEPW was one of the most suitable
materials for hot DI water. In ozonized DI water, stainless steel was superior to heat-resistant
resins, and GEP showed excellent stability in stainless steels. The Fe-oxide film on GEP would

be durable in ozonized DI water.

¥F A2 M =

FRARBES T I DRy — v o k. 4 — b
FRALRRE D BRGSO =R bIc & 0 7754 X D&
B SRS ED SN, CNE TR b L
NN DOBBAKY. BEYL. S—F 42 VEDOYY I
NADEROEESBEHIN TV S, TN DERYE
BRETZICHBAEDOE A Y = v MEHFPBR LA TS 5,
R PR EEO N B, FEMEIRE 7 o+ 2 OfFHRIL.
SOIRREEOFEMEXSIAHRITY = v MEERORBE LA
fThhTwd, ZOHT, BEMKD 2V Y EINE
fkick agdEbEHs TV 5,

TRAEHK I ERICH~NBB PR E L EDREIE D,
v IRINEBHIK . BIESKE S HEBD I 3 8kE
PRBE OV, L L, ERORIEM <13, SR T TOK
HIRRREPIAH OB T, 2V v EIdskic w4 2 414k
DEETHBEEL LN,

AT, TV I3 vy 2 ~DOFERREZFOREEI
DWTIRA BBk A v RINEMKE RV LWL
W E~NORAHE R 7 v L AWM O BRAMEZ T L 1,

B 1R ARYERS TN BRI RIS RS

Table 1 Effects of contaminants on device properties'’
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Fig. 1 Various impurity levels in Si.
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Fig. 3 Wafer cleaning process by wet cleaning.
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Table 2 Release test in DI water at 353 K
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Fig. 4 Release of metal ions in DI water at 353K.
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Fig. 5 Release of anions in DI water at 353K.
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Table 3 Physical properties of stainless steel and
heat-resistant resins
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temperature (K) Linear expansion
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Table 4 Thermodynamic calculation of Fe-Cr-Ni-Mn-Mo-O system at 700 K

Oxidation reaction AG (kdJ/mol) Po: (atm)”
1) Mn + 1/20—~MnO ~333.5 1.7Xx10"®
2) 2/3Cr + 1/20 - 1/3 Cr.0; —-317.5 4.1%X10°%
3) 1/4Fe + 1/2Cr + 1/20, — 1/4FeCr.0, —305.1 2.9%10°%
4) 3/4Mn + 1/20, — 1/4Mn;0, —986.0 2.1X10°%
5) 1/4Ni + 1/2Cr + 1/20, — 1/4NiCr,0, —282.0 8.3X10°¥
6) Fe + Cr.0. + 1/20, — FeCr,0. —968.0 1.0X10"%
7Y 2/3Mn + 1/20, - 1/3Mn.0; —259.1 2.1%X10°%
8) 1/4Mn + 1/2Fe + 1/20. — 1/4MnFe:0. —247.6 1.1x10°
9) 1/4Mn + 1/4Mo + 1/20, - 1/4MnMoO, —234.0 1.5x10°®
10) 1/2Mo + 1/20 — 1/2Mo0, —929.6 5.3x10°%*
1) Fe + 1/20., — FeO —995.5 2.3x10°
12) 3/4Fe + 1/20, - 1/4Fe;0. —290.7 1.2x107%
13) 1/3MnO + 2/3Fe + 1/20, — 1/3MnFe;0. —219.0 2.0X10°®
149) 2/3Fe + 1/20; - 1/3Fe;0; —211.9 2.4X10°®
15) 1/4Ni + 1/2Fe + 1/20, — 1/4NiFe;0. —207.6 1.1x10~
16) 8FeO + 1/20, — Fe,0, —206.3 1.6x107
10 MnO + 2FeO + 1/20. — MnFe.0, —206.2 1.7x10°™
18 1/2Mn + 1/20. — 1/2MnO, —196.0 5.6X107%
190 1/2Ni + FeO + 1/20. — 1/2NiFe;0. —189.7 4.9%107
200 1/3Mo + 1/20, — 1/3MoO; —188.8 3.6x107*
21)  3/4Ni + 1/2FesOs + 1/20, — 3/4NiFe.0, ~181.4 8.4x107%
22) Ni + Cr.0; + 1/20. — NiCr.O, -175.3 6.7x1077
23) Ni + 1/20. — NiO —175.2 7.29%10°
24)  3MnO + 1/20. — Mn:O, —143.5 3.8x10°2
25)  2Fe;0. + 1/20, — 3Fe,0, —141.6 7.1x1072
26) MoO. + 1/20; — MoO, —107.2 9.9x10™"
270 3/2MnO + Fe;0, + 1/20. — 3/2MnFe,0, —103.0 4.2x107
28)  2FeCr.0. + 1/20, - Fe.0; + 2Cr.0; —99.7 1.3%x107
29)  2MnFe;0. + 1/20; — Mn:0s + 2Fe.O; —67.6 8.2x107"
300 2Mn;Os + 1/20, = 3Mn.0;: —44.4 2.4x1077
3) Mn.0; + 1/20. - 2MnO. —6.5 0.11
32) NiCr:0. — NiO + Cr.0; 0.18
33) NiF8204 i NIO -+ FGZOB 195
*) Oxygen partial pressure at equilibrium
S .
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Fig. 7 Oxide film structure of GEP and GEPW.
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Fig. 8 XPS spectra of Ni, Mn and Mo on
outermost surface of GEPW.
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Fig. 9 Apparatus for experiments with ozonized DI water.
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