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(57) Abstract: According to the present invention, a substrate having silicon nitride and silicon oxide on the substrate is cleaned us-
ing a cleaning fluid in order to selectively etch the silicon nitride using cleaning fluid. The cleaning fluid contains: phosphoric acid;
electrolytic sulfuric acid generated by electrolysis, the electrolytic sulfuric acid preferably containing a persulfate in a concentration
of 1.0-8.0 g/L; and water. The substrate being cleaned has both the silicon nitride and the silicon oxide on the same substrate, and at
least part of the silicon nitride and/and silicon oxide is exposed. The cleaning fluid is preferably brought into contact with the sub -
strate at a temperature from 165°C to less than the boiling point, and the silicon nitride on the substrate is selectively etched,
whereby the silicon nitride is effectively etched while etching of the silicon oxide is suppressed. A semiconductor substrate having a
high degree of integration, such as a substrate having a pattern line width of 37 nm or less, is adequately cleaned.
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EET| 86wtk 86wi% 1:2 14wt% 5g/1. 180°C 78 148
EREEI1| 85wtk 85wt% 1:2 15wt% 5g/L 180°C 920 192
EHEM2| 82wtk 82wt% 12 18wt% 5g/1. 180°C 87 210
EHEHI3| 78wtk 78wt% 1:2 22wt% 5g/L. 180°C 79 237
4] T5wt% 75wt% 1:2 25wt% 5¢/L 180°C 78 229
teEH2| 72wt% 72wt% 1:2 28wt% 5g/L 160°C 25 98
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(A /min)
ERBRHI3 85wt% 85wtY% 1:2 15wt% Og/L 180°C 78 150
EHEHIS 85wt% 85wt% 1:2 15wt% 1g/L 180°C 80 177
ErEfHl6 85wtk 85wtk 1:2 15wt% 2g/L 180°C 97 200
SEHEHI7 | 85wtk 85wtk 12 15wt% 4g/L 180°C 88 222
SEHREBIS | 85wtk 85wt% 1:2 15wt9% 6eg/L 180°C 77 250
EHEI9 85wt% 85wt% 1:2 15wt% 8g/L 180°C 97 252
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) VEBRE. MERE., KoRE. RUKEBEZZEA LI EUMEERENL
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teEgHl4a | 80wtk 80wt 1:2 20wt% Og/L 160°C 42 148
HEHI5 | 80wtk 80wt% 1:2 20wt% 0g/L 180°C 93 140
thEsfpl6 80wt% 80wt% 1:2 20wt % 5g/L 160°C 50 157
EMEHI0|  80wt% 80wt% 1:2 20wt % 5g/L 165°C 56 180
SEHEFITT| 80wtk 80wt 1:2 20wt% 5¢/L 170°C 72 200
EMHI12] 80wtk 80wt 1:2 20wt% 5g/L 180°C 85 250
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SiN
JUBRE | BEBRE |UUB BB | KORE | BRERE | HEEERE | DIV | BRRE
(A /min)
HEHI7 | 85wtk 85wtk 2:1 15wt% 5g/L. 180°C 118 58
B8 85wt 85wt% 1:1 15wt % 5¢/L 180°C 107 155
ERHI3|  85wth 85wt% 1:1.5 15wt% 5g/L 180°C 95 170
EhEHI 85wtk 85wt% 1:2 15wt % 5g/L 180°C 90 192
EMEH14]  85wth 85wit% 1:3 15wt% 5g/L 180°C 62 201
EEHII5| 85wtk 85wt% 14 15wt% 5g/L 180°C 38 215
LeE {59 85wt 85wt 1:5 15wt% 5g/L 180°C 30 218
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