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strongly suggests that thermal deprotection did not occur, silylation was 
absent, and the presence of HMDS in the film is by absorption alone.  A 
comparison of this data set to the first three seems to confirm very well our 
interpretations of the FTIR plots. 

Another analytical method available to investigate diffusion of HMDS 
or silylating agents into thin polymer films is RBS.  With this analytical 
technique we can probe the diffusion length, depth concentration profile, and 
density changes in films subjected to silylation.  Figure 4 shows an RBS plot 
comparing Si concentrations in THPMA-F7MA films spincoated on Si wafer, 
originally and those subjected to HMDS vapor at 115 oC for 20 and 40 
minutes.  Spectra for the latter show that Si concentrations in the films vary 
little between the two silylation times.  RUMP simulations indicate that the 
resist film has a low atomic concentration of Si, ~1 %, in the bulk and up to 
~5% in the top 150-250 nm layer.   At the time of this writing, more RBS 
experiments are planned to verify these initial findings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  RBS spectra of resist samples.  The lower data set is from original 
resist while the top two are from resist samples after DUV exposure and 
HMDS/heat treatment. 

  
 
Conclusions 

Our effort at creating a positive-tone CO2 developable resist has yielded 
encouraging results.  FTIR experiments show that cross-linking due to 
anhydride formation is unlikely and that silylation does indeed take place 
when carboxylic acid groups are present when exposed to HMDS vapor at 
elevated temperatures.  With RBS we can begin to understand the diffusion 
process as well as obtain essential information such as depth concentration 
profiles of Si-containing molecules.  We showed image reversal with large 
samples.  Image reversal at micron and sub-micron length-scales is inherently 
more challenging since it involves process optimization in a large, 
multidimensional parameter space.  However, the results obtained to date 
seem to suggest that such is a strong possibility in the foreseeable future. 
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