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Welcome  

Holon and Photronics! 
 



eBeam Writes All Chips 
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The eBeam Initiative: 

•  Is an educational 
platform for eBeam 
technology and its 
impact on all lithography 
approaches 

•  Open to any company 
in the semiconductor 
design chain with an 
interest in eBeam 
technologies 

DSA 
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Colin Harris, COO PMC Sierra 
A Chipmaker’s Perspective on Moore’s Law 



How Can the SPIE Community Help? 

•  EUV, DSA, NIL 
•  Restrictive design rules 
•  Direct-write / complimentary eBeam 
•  Multiple patterning 
•  ILT 

•  complex shapes 
•  Multi-beam 
•  Simulation-based processing 
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Keeping the Bridge to the Next Node Intact 
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EUV 193i 

Multiple  
Patterning 

20nm 7nm 



Keeping the Bridge to the Next Node Intact 
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20nm 7nm 

EUV 193i 

Complex  
Shapes 



Keeping the Bridge to the Next Node Intact 

8 

20nm 7nm 

EUV 193i 

Multi-Beam 
Writers 



The Bridge Is Intact; Is the Toll Too High? 
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Moore’s Law: Benefits are Worth the Toll  
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Density Used to Double Every Node 
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Density No Longer Scales 
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Worst-Case Rules Constrain Density 
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Design Rules Reach the Breaking Point 
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Simulation Is the Answer 
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Source: Tesla via orzzz.com  
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Simulation Reactivates the Density 
Benefits of Moore’s Law 



Use Simulation to Reactivate Density 
Benefits 

•  Even 10,000 rules can’t express every case 
•  Conservative rules erode the benefits of Moore’s Law 

•  Simulation-based processing enables context-dependency 
•  Leads to no rectilinear constraint on mask shapes 
•  Enables ILT programs the freedom to improve lithography  
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Use the power of computation provided by Moore’s Law  
to reactivate the density benefits of Moore’s Law 

 


