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1. Should we have EUV pellicle? 



2010 EUV Lithography Workshop, Maui, Global Foundries 
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× 1 defect / 20 mask exposure !!!  

Samsung at 2011 EUVL Symposium, Miami 



2. EUV pellicle should be very thin   

due to strong absorption. 



EUV Absorption 

Realization of EUV pellicle with single crystal silicon membrane  

Shin-Etsu ( EUVL symposium prague, Czech 2009 ) 

V Absorption Coefficient :  Si << Si3N4 



Suitable Material of EUVL Pellicle 

Å Thickness : 50 nm 
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* International Workshop on EUV and Soft X-ray Sources, 2012, Dublin, L. Sjmaenok, PhysTeX et al. 



Requirement of EUVL Pellicle 

0

0.2

0.4

0.6

0.8

1

25 50 75 100 200 300 500 700

Thickness (nm) 

Si film transmission 

92% 

Very thin membrane is needed to get enough light. 



3. Mesh is needed to support  

thin membrane. 



Thin membrane alone cannot be free standing !! 

Gravity  

Slack! 



EUVL Pellicle 

ÅEUVL Pellicle : Thin film supported by the mesh structure 
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Film Deflection 

Film 
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Si Si3N4 Graphene  

Density  2330 kg/m3  3180 kg/m3  2200kg/m3  

Xntmfŝr Lnctktr 185Gpa 310Gpa 2.4Tpa 

Onhrrnmŝr Q`shn 0.28 0.23 0.163 

Material Properties for Meshes 



Mesh Support 

× Si Film with Si Mesh (Hexagonal structure) 



Mesh Support 

× Film ( 50 nm thickness) with Mesh (Hexagonal structure) 



Mesh Support 

× Film ( 50 nm thickness) with Mesh (Hexagonal structure) 
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Mesh Support 

× Film deflection with Mesh 

Å Film thickness : 50 nm 

Å Mesh : 400 ɛm pitch, hexagonal structure 



4. However, mesh blocks EUV,  

causing less transmittance 



Pellicle Mesh Structure  

Á Shin-Etsu Pellicle  

 High open area  Low open area  



Pellicle Mesh Transmittance (1 pass)  

Á Mesh pitch & line width (mesh + film) 

Incident angle = 6°, Mesh height = 50 µm, Stand-off height = 5 mm 

                                                    Absorption ratio of film = 8 %  
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Pitch size (µm) 

5 umé
10 umé

50 nm Si film only 



5. Non-uniform intensity 

at the patterned mask 


