
1

 

EUVL Symposium 2004 in Miyazaki

Actinic EUV mask blank inspection with
 dark-field imaging using LPP EUV source

 and two-dimensional CCD camera

Tsuneo Terasawaa*, Yoshihiro Tezukaa,
Masaaki Itoa , and Toshihisa Tomieb

a MIRAI-Association of Super-Advanced Electronics Technologies (ASET)

b MIRAI-Advanced Semiconductor Research Center (ASRC), National
Institute of Advanced Industrial Science and Technology (AIST)

*Email: t-terasawa@mirai.aist.go.jp



2

 

EUVL Symposium 2004 in Miyazaki

Outline

1. Introduction
2. Phase defect detection
      Basic concept of MIRAI POC tool
3. Experimental
      Programmed defect
      Detection signal
4. Throughput estimate
5. Summary



3

 

EUVL Symposium 2004 in Miyazaki

Outline

1. Introduction
2. Phase defect detection
      Basic concept of MIRAI POC tool
3. Experimental
      Programmed defect
      Detection signal
4. Throughput estimate
5. Summary



4

 

EUVL Symposium 2004 in Miyazaki

EUV Lithography

EUV Light source

Illumination system

Projection system

Mask

Wafer Stage

Wafer

Mask Stage

Defect free multilayered mask
blank manufacturing.

Defect free mask manufacturing



5

 

EUVL Symposium 2004 in Miyazaki

Positioning of research in MIRAI

~FY’03
Proof of concept of actinic mask blank inspection system.
     Demonstration of minimum critical defect detection
     Data-driven estimate of reasonable throughput
  　　　　　　　　Successfully Completed!

~FY’05
Design completion of manufacturing-ready prototype with
accumulated experimental data.
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Effect of phase defect
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CD variation due to phase defects
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Top view of MIRAI POC tool
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POC Set up
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Programmed phase defect array
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Detection signal ; dark field imaging

Images of 0.5mm area at  mask blanks were
obtained by CCD camera.
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AFM profiles of natural defects

Defect width (FWHM ): ~ 90 nm

Defect height : 2.2 nm

Natural phase defect
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Predicted inspection time
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Summary
• MIRAI successfully demonstrated actinic multilayer

defect detection using dark-field imaging and LPP light
source.

• Programmed defects down to 70nmw x 2nmh  were
detected without any false defect detection.

• Natural defects were also observed by actinic detection
signal and their topographies were measured by AFM.
Further investigation of characterization is needed.

• Experimental inspection speed equivalent to 800 sec/cm2

has been demonstrated, and further throughput estimate
suggests that 2 hours per mask blank is feasible.

•Please visit our poster presentation MeP12.
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