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λ: 13.2–13.6 nm 
NA (4x): 0.25–0.35,   6° 

Mag: 907x 

all EUV 

The SEMATECH Berkeley Actinic Inspection Tool (AIT) 



KAGoldberg@lbl.gov 



KAGoldberg@lbl.gov 



If all you have is a 
microscope, everything 
looks like a defect. 
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Mask: SMOCOL2 / Gallagher, Badger, unpublished 2011  Defect A3-B30 
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Phase imaging!
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0.5 µm!

Phase imaging! Mochi, SPIE 7969 



The AIT 



14+ years of actinic mask inspection/imaging 

Exitech U. Bielefeld MIRAI II/Selete MIRAI Fraunhofer 
Institute 

KAGoldberg@lbl.gov  Review: Goldberg, JVST B 28 (6), C6E1-10 (2010) 

INVENT/CNSE Colorado State U. Hyogo 
future 
Zeiss Hanyang SEMATECH/LBNL 

Lucent EUV LLC/LBNL NTT U. Hyogo SEMATECH/LBNL 
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STABLE! �



 Source: Synchrotron

 Optics: Zoneplate-lenses 

 4×NA: 0.25–0.625 

 σ: Programmable  

 Nav: Full-mask xy 

 Speed: 5–10 series/hr 

Vibration Isolation 



POWER 
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SHARP Configuration 
ALS Beamline 11.3.2 

7 reflections MC 
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(M7) Mask 

MA 



Beamline 
Focus 
250×250 µm 

Mask 
Illumination 

Goal 25×25 µm 
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AIT SHARP 
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AIT Zoneplate Holder 



AIT Zoneplate Array, in the holder 
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Unmodified 
S-340.AL Tip/Tilt Platform 
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Various NA and Central Ray Angles 

4xNA: 0.25  0.30  0.35  0.45  0.625 

6° 10° 8° 
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Azimuthal angles, also important 

Φ:  –25°  –12.5°  0°  12.5°  25° 

KAGoldberg@lbl.gov 





Eric Acome, Eric Van Every 
ADC, USA 

Arnaud Allezy, Seno Rekawa 
CXRO, LBNL 





Grout: CHOKFAST® Red SG 



TMC Stacis 2100 



seismic restraints 



isolated platform 



pillars 



Bellows: Mewasa DN160CF-Compensator 





Pi|MiCos stages 



Load Lock: Transfer Engineering TEAMMATE 



Pumping & Gauges: Pfeiffer 



Visible-CCDs: Point Grey 
EUV CCD: Princeton Instruments 



Acoustic & Thermal Enclosure 
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SHARP 
SEMATECH 
& LBNL 

AIMS™EUV 
Zeiss 

Feldmann, 
SPIE 7636 (2010) 

CCD 
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AIT 
> 16 nm 

low σ 
�6° 

SHARP 
> 6 nm 
any σ 

up to �10° 
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