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DESCRIPTION 

 

Title of the Invention 

LIQUID CHEMICAL FOR FORMING WATER REPELLENT PROTECTIVE FILM 

AND SURFACE TREATMENT METHOD FOR WAFERS 5 

Field of the Invention 

[0001.] The present invention relates to a water-repellent protective film-forming liquid 

chemical for forming a water-repellent protective film on a recess portion of a fine uneven 

pattern on a surface of a substrate (wafer) and to a surface treatment method for a wafer. 

Background Art 10 

[0002.] It is required that semiconductor devices for networks and digital home 

appliances have higher performance, higher functionality and lower power consumption.  

In response to this requirement, the fine processing of circuit patterns has been pursued.  

However, a problem has been revealed as the aspect ratio of patterns becomes high with 

the miniaturization of semiconductor devices.  More specifically, there occurs a 15 

phenomenon in which the pattern collapses upon the passage of a gas-liquid interface 

through the pattern (hereinafter also referred to as “pattern collapse”) after cleaning or 

rinse operation.  The occurrence of such pattern collapse, which results in a significant 

deterioration of device yield, has become a big problem. 

[0003.] The pattern collapse occurs at the time when a cleaning liquid or rinse liquid 20 

gets removed from the wafer surface by drying.  It is said that the cause of the pattern 

collapse is variations in capillary force on the pattern due to differences in residual liquid 

height between high- and low-aspect-ratio parts of the pattern.  It is hence expected that, 

when the capillary force on the pattern is decreased by replacing the cleaning liquid or 

rinse liquid with a water-repellent protective film-forming liquid chemical and thereby 25 

forming a water-repellent protective film on a surface of the pattern, the variations in 

capillary force on the pattern due to differences in residual liquid height can be reduced so 

as to resolve the pattern collapse problem. 

[0004.] The present applicant has disclosed in Patent Document 1 a liquid chemical for, 

in a process of cleaning a wafer having on a surface thereof a fine uneven pattern at least a 30 

part of which contains a silicon element, forming a water-repellent protective film on at 

least a surface of a recess portion of the uneven pattern, characterized in that: the liquid 




































































































































