
Accelerating the next technology revolution

Copyright ©2008 SEMATECH, Inc. SEMATECH, and the SEMATECH logo are registered servicemarks of SEMATECH, Inc. International SEMATECH Manufacturing Initiative, ISMI, Advanced Materials Research Center and AMRC are 
servicemarks of SEMATECH, Inc. All other servicemarks and trademarks are the property of their respective owners.

SEMATECH 
Mask Program
EUV Blank Defect Status

Henry Yun
Feb 22nd, 2009



9 March 2009 2

Presentation Outline

• Blank defect programs

• Substrate defect

• Inspection status
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SEMATECH Lithography Programs
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Mask defects are 
critical to enable 
EUVL. Many projects 
exist within 
SEMATECH to 
address these issues.
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Defect Reduction Roadmap
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Pilot Line Goal < 0.04 defects/cm2

HVM Goal < 0.003 defects/cm2

Total defect density.
Team formed to 

agree on reporting 
data based on 
actual and not 
scaled value.
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Mask Blank Defects
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Majority of blank 
defects originate 
from substrate 
quality and must 
be addressed.
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Incoming Substrate Quality
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~50% of incoming 
substrate defects 
can be considered 
native pits

Pits can also form 
post embedded 
particle removal
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• Environment

• Slurry 
contamination

• Slurry coagulation

• Remaining glass 
particles

• Pad material

• Bacteria

• Glass 
manufacturing

• UPW

• Cleaning chemicals
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Substrate Inspection
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Laser Inspection Damage
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ML damage from seen at high power setting used for 
substrate inspection. Need to decouple ML from substrate.
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Mask Inspection Roadmap
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Deposition Improvement Roadmap

0

10

20

30

40

50

60

70

Q
3'08

Q
4'08

Q
1'09

Q
2'09

Q
3'09

Q
4'09

Q
1'10

Q
2'10

Q
3'10

Q
4'10

Q
1'11

Q
2'11

D
e

fe
ct

 s
ca

le
d

 to
 1

8
n

m

Shield 
Improvement

Shield 
Improvement

Target 
Upgrade

Target 
Upgrade

Next Gen 
Dep Tool

Next Gen 
Dep Tool

Process Skew 
on Parameter

Process Skew 
on Parameter

Current 
Level



9 March 2009 12

Summary

• Defect free mask blank is a critical component for the 
timely insertion of EUVL.

• MBDC at SEMATECH continues focused effort on 
achieving defect free blank.

• Progress on defect reduction, however substrate pit and 
inspection capability remains top priority to resolve.


