
CLAIMS 

1. A method of processing a wafer used in fabricating semiconductor devices, said 

method comprising: 

forming multiple high aspect ratio features in a layer on the wafer; 

performing wet processing of the wafer; 

subsequently completely drying the wafer which causes pattern collapse; and 

thereafter 

repairing by etching at least 60% of the pattern collapse among the multiple high 

aspect ratio features, wherein a high aspect ratio comprises an aspect ratio of at least ten 

to one. 

2. The method of claim 1 wherein the forming of the multiple high aspect ratio 

features comprises: 

forming a photoresist patterned mask over a silicon based layer; 

plasma etching the high aspect ratio features into the silicon based layer. 

3. The method of claim 2 wherein the forming of the multiple high aspect ratio 

features further comprises stripping the photoresist patterned mask. 

4. The method of claim 3, wherein an aspect ratio of at least a portion of the 

multiple high aspect ratio features is 10 to 1 or greater. 

5. The method of claim 4, wherein a characteristic dimension of the portion of the 

multiple high aspect ratio features is less than 40 nm. 

6. The method of claim 4, wherein the repairing of the pattern collapse comprises a 

dry trimming process. 

7. The method of claim 6, wherein the repairing the pattern collapse further 

comprises an etch of a silicon based layer. 
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8. The method of claim 7, wherein the etch is an STI etch. 

9. The method of claim 4, wherein the repairing of the pattern collapse is 

performed using a wet etch trimming process. 

10. The method of claim 9, wherein the wet etch trimming process includes an HF 

etch. 

11. The method of claim 1, wherein the repairing breaks bonds formed between 

adjacent features during drying. 

12. The method of claim 11, wherein the multiple high aspect ratio features 

comprise a top SiN layer and the bonds are formed in the SiN layer. 

13. The method of claim 1, wherein the wet processing of the wafer comprises a wet 

cleaning process. 

14. The method of claim 1, further comprising applying queue time control between 

an end of the wet processing and the repairing of the pattern collapse to ensure the 

repairing is performed within a specific time period after the end of the wet processing. 

15. The method of claim 1, wherein the multiple high aspect ratio features comprise 

a top layer of SiN, a middle layer of TEOS and a bottom layer of SiN. 

16. The method of claim 1, wherein the layer is a photoresist layer and the wet 

processing is used to develop a photoresist layer pattern including the multiple high 

aspect ratio features. 

17. A method of processing a wafer used in fabricating semiconductor devices, said 

method comprising: 

forming a photoresist patterned mask over a silicon based layer; 

plasma etching multiple high aspect ratio features into the silicon based layer 

wherein an aspect ratio of at least a portion of the multiple high aspect ratio features is 
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10 to 1 or greater and wherein a characteristic dimension of the portion of the multiple 

high aspect ratio features is less than 30 nm; 

performing wet processing of the wafer; 

subsequently completely drying the wafer which causes pattern collapse; and 

thereafter 

repairing by etching at least 60% of the pattern collapse among the multiple high 

aspect ratio features using a trimming process. 

18. The method of claim 17, the repairing breaks bonds formed between adjacent 

features during drying. 

19. The method of claim 17, wherein the wet processing of the wafer comprises a 

wet cleaning process. 

20. The method of claim 17, further comprising applying queue time control 

between an end of the wet processing and the repairing of the pattern collapse to ensure 

the repairing is performed within a specific time period after the end of the wet 

processing. 
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CLAIMS 

What is c a imed is: 

1. A m thod of processing a wafer used in fabricating semiconductor devices, 

said method c mprising: 

5 forming • ultiple high aspect ratio features in a layer on the wafer; 

performin 	wet processing of the wafer; 

subsequent) drying the wafer which causes pattern collapse; and 

repairing the p ttern collapse among the multiple high aspect ratio features. 

2. The method of c im 1 wherein the forming of the multiple high aspect ratio 

10 features comprises: 

forming a photoresis • atterned mask over a silicon based layer; 

plasma etching the hig 	aspect ratio features into the silicon based layer. 

3. The method of claim 2 	erein the forming of the multiple high aspect ratio 

features further comprises strippm 	the photoresist patterned mask. 

15 4. The method of claim 3, wherein an aspect ratio of at least a portion of the 

multiple high aspect ratio features is lg to 1 or greater. 

5. The method of claim 4, wherein 	characteristic dimension of the portion of 

the multiple high aspect ratio features is le 	than 40 nm. 

6. The method of claim 4, wherein the rc •airing of the pattern collapse comprises 

20 a dry trimming process. 

7. The method of claim 6, wherein the repairing the pattern collapse further 

comprises an etch of a silicon based layer. 

8. The method of claim 7, wherein the etch is a STI etch. 

9. The method of claim 4, wherein the repairing o the pattern collapse is 

25 performed using a wet etch trimming process. 

10. The method of claim 9, wherein the wet etch trimm g process includes an HF 

etch. 

11. The method of any of claims 1 or 2, wherein the repairi 	breaks bonds 

formed between adjacent features during drying. 

30 12. The method of claim 11, wherein the multiple high aspect r 	o features 

comprise a top SiN layer and the bonds are formed in the SiN layer. 

13. The method of any of claims 1, 2 or 11, wherein the wet processing of the 

wafer comprises a wet cleaning process. 
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14. The method of any of claims 1, 2, 11 or 13, further comprising applying queue 

time c 	trol between an end of the wet processing and the repairing of the pattern 

collapse ,* ensure the repairing is performed within a specific time period after the 

end of the 	et processing. 

5 15. The 	thod of any of claims 1, 2, 11, 13 or 14, wherein the multiple high 

aspect ratio feat res comprise a top layer of SiN, a middle layer of TEOS and a 

bottom layer of S 	. 

16. The method .f any of claims 1, 2, 11, 13, 14 or 15, wherein the layer is a 

photoresist layer and t - wet processing is used to develop a photoresist layer 

10 pattern including the mu 	ple high aspect ratio features. 

17. A method of processing a wafer used in fabricating semiconductor devices, 

said method comprising: 

forming a photoresist pa erned mask over a silicon based layer; 

plasma etching multiple h4 	aspect ratio features into the silicon based layer 

15 wherein an aspect ratio of at least a • iirtion of the multiple high aspect ratio features is 

10 to 1 or greater and wherein a charac ristic dimension of the portion of the multiple 

high aspect ratio features is less than 30 n 	• 

performing wet processing of the w.. e ; 

subsequently drying the wafer which c e uses pattern collapse; and 

20 repairing the pattern collapse among the 	u tiple high aspect ratio features 

using a trimming process. 

18. The method of claim 17, the repairing breaks 	onds formed between 

adjacent features during drying. 

19. The method of any of claims 17 or 18, wherein the wet processing of the wafer 

25 comprises a wet cleaning process. 

20. The method of any of claims 17, 18, or 19, further co 	.rising applying queue 

time control between an end of the wet processing and the repair ng of the pattern 

collapse to ensure the repairing is performed within a specific time •eriod after the 

end of the wet processing. 
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