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Outline
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EUVL mask blank defects are a challenge
Bumps or pits on the substrate or particles added during ML 
deposition can cause a defect.
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SEMATECH MBDC brings the experts together
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Reducing mask blank defects
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We have dramatically improved our inspection 
capability with  the Lasertec M7360

M7360 is a scanning confocal microscope 
operating at 266nm.  

SEMATECH Inspection capability
M1350 M1350* M7360 M7360*

Available 2003 2007 2006 12/2007
QZ sens. 60 nm 51 nm 41 nm ~30 nm
ML sens. 80 nm 67 nm 56 nm ~40 nm

* Indicates upgraded tool.  M7360* upgrade planned for Q4 
07; performance is estimated.
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Veeco Nexus upgrades
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SEMATECH MBDC EUV Blank Defect Reduction Progress
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Champion data measured on new inspection tool: 
the Lasertec M7360

• 8 total defects at 67 nm (M1350)
• 20 total defects at 56 nm (M7360)
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20@ 56 nm+
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8 @ 67 nm+
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75% of defects at 56 nm 
are pits.
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In film defects are from shields and 
flaking.  Substrate defects dominant.
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SEMATECH strategy for substrate defects
1. Work with suppliers to eliminate defects.

– Provide access to SEMATECH’s world class inspection 
capability (Lasertec M7360).

2. Develop substrate defect smoothing process: 
– Use a combination of ion beam deposition and etch to smooth 

substrate defects.
3. Targeted substrate defect mitigation to remove particles and fill 

pits.
– FIB and e-beam deposition and etch to repair.
– Cost-effective for small numbers of defects.

Goal is a cost effective manufacturable solution to the problem.
– Smoothing process time can drive cost of ownership.

Measure incoming 
number of 

defects vs. size

Find quickest 
smoothing process
that leaves <~100 

defects 
(possibly none)

Use targeted 
technique to

mitigate remaining
defects
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Smoothing requirements

• Must be able to smooth the majority of substrate defects.
• Must keep substrate smooth enough for EUV.
• Must be cost-effective. 
• Must be clean.

Etch PositionDeposition Position

Etch source is isolated

Etch PositionDeposition Position

Etch source is isolated

Veeco Nexus tool
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Smoothing capability/smoothness

20 nm deep, 150 nm wide pit smoothed to 0.6 nm deep, 300 nm wide pit 
(unprintable) using combined particle and pit smoothing process. Surface 
remained smooth enough for ML deposition (<0.15 nm).

Smoothing

Surface 
after 
smoothing
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Smoothing cleanliness

Much progress, a long way to go.

SEMATECH MBDC Smoothing defect reduction
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Conclusion
• SEMATECH’s MBDC is driving towards a solution to the 

mask blank defect problem.
• Our new inspection tool, the Lasertec M7360, is 

providing 56 nm sensitivity and we anticipate upgrades 
to achieve 40 nm sensitivity in the near future.

• We have produced a mask blank with 20 total defects at 
56 nm.  Most of the defects are substrate-related; the 
remaining 5 defects are ML deposition adders. 

• We  have also demonstrated median ML adder levels of 
7 at 67nm.

• SEMATECH has a blended strategy to reduce substrate 
defects, working with substrate suppliers, developing the 
smoothing process, and developing targeted pit fill.  

• We have successfully demonstrated particle and pit 
smoothing and have dramatically improved the defect 
density of smoothed plates.
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