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Beyond the AIT:  
the SHARP microscope 

 

2010 – 2011 

AIT upgrades 

New experimental results 
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Goldberg, SPIE 7122, (2008) 

λ: 13.2–13.6 nm 

NA (4x): 0.25–0.35,   6° 

Mag: ~900x 

The SEMATECH Berkeley Actinic Inspection Tool (AIT) 



Pre-2011 zoneplate array with Si3N4 membrane 
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2011: Improved AIT zoneplate array 

SEM Micrograph 
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Mask images improve the 
reticle navigation 

SEMATECH Berkeley Actinic Inspection Tool (AIT)  • February 2011 



Mask Performance 
Evaluation 

Mask: MET10 / Wallow, et al., unpublished 2011 
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Defect 
Repair 
Studies 

500 nm 

Mask: J7M29005NA 
Gallagher, Lawliss, 
unpublished 2011 
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Mask: SMOCOL2 / Gallagher, Badger, unpublished 2011 Defect A3-B30 
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Phase 
Defect 
Studies 

• bump 
• pit 

Mask: AGC1008005 
Kwon, et al., 
unpublished 2011 

through focus series… 
– + Δ = 50 nm 
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Mask: APSM 
Yan, et al., SPIE 2011 
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Yan, et al., 
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The AIT 



The AIT is over 6 years old. 

That’s 65 in litho years. 
Photo: Stefan Tell 



14+ years of actinic mask inspection/imaging 
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SHARP concept drawing 



At σ ≈ 0.2, AIT sees ≥ 16 nm 
dense 
lines 

50% 

4×NA: 

Calculations: K. Goldberg 



At σ = 0.8, SHARP will see > 6 nm 

4×NA: 
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Synchrotron Source 
• bending magnet 
• variable bandwidth, λ/Δλ 
• narrow divergence angles 

Coherence control 

Uniformity control 

Variable NA, Incidence angle, 

    and Azimuth angle 

3 fewer mirrors than AIT 
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 σ ≤ 0.9 
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Imaging System 
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> 16 nm  
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SHARP 
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σ ≤ 0.9 

  6–10° 
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