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Coating and characterization of LPP collector optics
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LPP collector coating challenges

R>65%
A=(13.5+=0.03) nm

2> Ad =0.015 nm =15 pm

Diameter: > 660 mm
Lenssag: > 150 mm
Tilt: > 45 deg
Weight: > 40 kg
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LPP collector coating challenges

R>65%
A=(13.5+0.03) nm

2> Ad =0.015 nm =15 pm
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Diameter: > 660 mm

Lenssag: > 150 mm

A

Tilt: > 45 deg
Weight: > 40 kg

> 660 mm
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NESSY |

B Substrate size:
up to @ 450 mm

®m four deposition targets

B deposition of graded
multilayers on curved
substrates

M Installation: 2003
B Application: EUV optics
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NESSY Il

B Substrate size:
up to @ 700 mm

W six deposition targets

B deposition of graded
multilayers on curved
substrates

B |nstallation: 2009

B Application: collectors
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NESSY lll — delivery to IOF: September 25, 2012

B Substrate size:
up to @ 200 mm

W six deposition targets

W deposition of graded
multilayers on curved
substrates

M Installation: Sept. 2012
B Application: EUVL R&D
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NESSY IIl - first EUV reflectance results

IOF
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B Very first Mo/Si multilayer

® Reflectance: R=68.2 %
B Peak: A =13.53 nm
m Center: A=13.47nm | A

® FWHM: 0.525 nm A
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Reflectivity (s-pol.) of LPP collector mirror
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Wavelength of LPP collector mirror
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Wavelength of LPP collector mirror
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Relative collector reflectivity

Improved Collector Lifetime in the Field
>45 X 10° Pulses at Original Reflectivity
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Summary

B Collector lifetime: 45 Billion pulses with new collector coating

B 2011 EUVL Symposium champion data now routinely achieved:
-R=65 % ... 63 % and d-spacing accuracy of Ad < 25...15 pm
routinely achieved on LPP EUV multilayer mirror (@ > 660 mm)
-R=67 % ... 65 % and d-spacing accuracy of Ad <7 pm
champion data achieved on LPP EUV multilayer mirror (@ > 660 mm)

B Collector refurbishment: EUV reflectance 90 % recovered
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