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Progress in the optics usage
programme for ASML EUV
Lithographic Tools

Introduction " PR

I order to make EUV economically viable, optics usage Optics reflectivity is influenced by C-growth
should be in the range of 7-10 years (tens of thousands of

illumination hours)

‘The ASML strategy to reach the specification for optics.
usage includes:

+good vacuum

~reduced C-growth

“improved oxidation resistance of mirrors

fast carbon cleaning, without mirror degradation

Given experimental data, we expect mild carbon
growth for lithotool vacuum environment
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Given experimental data, we expect mild carbon
growth for lithotool vacuum environment

wafer
exposure exposure clean

time

e Given experimental data, we expect mild carbon
growth for lithotool vacuum environment
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lllumination profile reflectivity map
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Residual carbon growth is expected to
be intensity dependent
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Cleaning result

R (%)

Intentionally carbonised mirror fully iEen ey
cleaned s —

Losses due to any carbon growth will
be cleaned
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e So far for the observation from experimental program
" ol

e What do we|observe at when Alpha Demf) Toolsjare operational?
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ADT data

e During usage of ASML Alpha tools, the mirror contamination behavior has been
investigated for several mirrors

e The observed contamination rate is different for various mirrors - contamination rate
depends on intensity, similar to the findings in our experimental setups

e Contamination is proven to be reversible (cleanable) with implemented cleaning method
- as expected

¢ ADT mirror data —Fit /

Contamination Rate
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ADT data

e We measured the contamination distribution on one single mirror
(‘spot resolved’)-> Intensity dependence also observed within one
single mirror

¢ ADT mirror data
—Fit

A Single mirror: spot resolved /
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ADT data

e Intensity dependence also observed by in-situ measurement(s)
(dedicated experiment)

¢ ADT mirror data
— Fit
B In-situ reference measurement
A Single mirror: spot resolved /
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ADT data: after cleanliness improvements

e Reason for contamination is known/understood

e Additional vacuum improvements further enhanced the cleanliness
of the Alpha Tools below detectable levels (!)

¢ ADT mirror data

— Fit

B In-situ reference measurement
A Single mirror: spot resolved
® |In-situ reference measurement after 79

improvements ®
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Towards Production tools

Alpha tools learning

Production tool program

-~

The ASML strategy to reach the specification
for optics usage includes:
« good vacuum
» reduced C-growth
 improved oxidation resistance of mirrors
« fast carbon cleaning, without mirror
degradation

Fundamental research
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