Carl Zeiss SMT

Contamination and
Cleaning of MET
Hlumination mirrors

Erik Sohmen, Hartmut
Enkisch, Stefan-Wolfgang
Schmidt, Carl Zeiss SMT

Jeanette Roberts, Roman
Caudillo, Intel

Andrea Wiest, Matt Malloy,
SEMATECH

Jetske Stortelder, TNO
Roel Moors, ASML

Enabling the Nano-Age World®




MET optical system overview ﬁ
mirrors used for analysis and cleaning

Three different types of MET |N1 mirror G1 mirror

mirrors have been analyzed  |bgwer: 2W/cm?2 Broadband Close to mask
and cleaned Power: 1,5 mW/cm?2

N1 mirror sees light
collected and filtered with
Silicon SPF (EUV broadband)

G1 mirror sees EUV inband
only |
Collectors have been
cleaned and recoated

Separation source
to main chamber
|by Silicon SPF

N2 mirror Collector

In front of mask
Power: 7 mW/cm?2
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Contamination and Cleaning of Normal Incidence ﬁ
mirror of MET Illlumination system

Original reflectivity: 63%

Mirror was removed from MET
llluminator after 21 months, 200
MShots

Reflectivity dropped to 30%
After cleaning R= 61% achieved
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MET N2 Set 1 mirror reflectivity analysis and

cleaning

Reflectivity results:
originally 63%
outside footprint: 58%
Inside footprint: 44%
Cleaned 62%

Before cleaning
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Cleaning of MET-G mirror W

Original reflectivity: 78% Before cleaning After cleaning

Reflectivity partially dropped to 45%
High amount of Siloxanes found
cleaning performed at TNO-Delft
After cleaning R up to 78% achieved



We make it visible.



