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Outline  
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ÅResist model calibration by fitting 

simulations to imprint experiments 

ÅThe need for new tools to characterise 

resistïstamp material combinations 

ÅReal-time optical monitoring of imprint 

ÅPotential RLT sensing enhancements: 

ÅPlasmonic 

ÅEllipsometric 

ÅPotential applications of real-time 

optical imprint monitoring:  

ÅEndpoint detection 

ÅProcess control 

ÅDefect detection (including non-fill) 

 

 

 

 

 

 

 

 
 

 

 
 



 

 

 

 

 
 

 

 
 

 

 

 

 
 

 

 
 

1 Taylor NNT 2009, 2011; 2 Taylor SPIE 7641 2010; 3 Boning et al. NNT 2010   
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Pattern abstraction 
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Stamp 

Resist 

Wafer 

Stamp deflections 

Á Residual thickness 
(RLT) nonuniformity 

Á Incomplete cavity filling 

Á Lateral resist flow 
Á RLT homogenization 

Stampôs load response  
(bending, indentation) 

Resist  

Stamp 

Resist surfaceôs  
impulse response 

Resist  

Substrate 

Example questions: 
 

Does changing  
stamp material affect 

residual layer uniformity? 1,2  
 

 

 

 

 

 

 

 

Can ódummy fillô accelerate 
stamp cavity filling? 3 
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Simulations need to 
be highly scalable 

 
 
 
 
 
 
 
 
 
 
 
 
 
   
 

 
ÁAt least 103 times 

faster than FEM 
ÁCan trade off spatial 

resolution and speed 
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Simulation size, N 

 

~O(N2logN) 
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Our existing simulation technique quickly 
finds RLT and cavity-filling distributions 
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The NIL simulation technique has been 
experimentally validated 

1 mm 

Silicon test stamp: 

 

Cavities 

(~500 nm deep) 
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The technique has been validated for  
five thermoplastic materials 
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Nanoscale experiments may involve 
substantial slip between resist and stamp 
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Assuming no slip between resist and 

stamp or substrate 



The imprinting rate will depend strongly on 
any slip between resist and stamp/substrate 

10 

Äὶ

Äὸ

ὶὴ

τὯ–ὥ
ρ ς

ὶ

ὥ
ρ ς  

Laun, J. Non-Newtonian Fluid 

Mechanics 81 (1999) 1-15 10 


