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Outline EUV Source Collector Optics Reflectometer Concept

The lifetime and the efficiency of EUV source collector optics will have direct impact on the
cost effectiveness of the EUV lithography semiconductor production. Therefore the collector Collector Collector

optics was identified as a critical issue in EUVL. To continually improve and optimize the
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Adequate measuring equipment must be designed to perform these measurements on-site,
at-wavelength and under realistic conditions. Moreover, the measurement accuracy must be Source side:
sufficient to allow the detection of small changes in reflectivity and homogeneity of the EUV -

source collector optics. This makes it possible to predict the lifetime of an EUV source collection angle up to 2 sr
collector operated with a high power EUV source after a fraction of the specified pulse (up to NA 0.73 = 470)

number, .g. after a couple of hours. Little space for spectral filtering, beam shaping etc.

A reflectometer for the investigation of full EUV source collectors was developed, designed : : .
and set up. As an EUV source a commercial microfocus EUV tube was used. This source is Intermediate focus side: P Collector
particularly suitable for application in metrology, as it is very stable in its output parameters up to 0.24 sr Metrology

(namely power, spectrum, spot size, spot position), and it does not emit debris. up to NA 0.28 = 16° I i Source

The radiation cone emitted by the EUV source is tailored with a Schwarzschildobjective to the ( P ) 9 :_[nverse Orlentathn
spectral and geometrical requirements of the Wolter-shell EUV source collector optics N metr()lOgy sta nd

At the time of this contribution the measurement system presented here is in operation since )
18 months, and a large number of collector measurements was performed. It is used for the e suggested by XTREME

quality control of factory-new EUV source collectors as well as for repeated measurements Detector
within the context of lifetime tests. With this device the efficiency of debris filters, which
prevent the EUV source collector optics from contamination, could be determined and
improved.
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Before Collector Measurement:
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e Point-like source, inverse configuration
e High spatial resolution of the reflectometer enables accurate metrology
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Collection Efficiency Collection Efficiency Summary

focal image

First full-size laboratory

e collection efficiency =1/10 - c EUV collector reflectometer

lots of different collectors tested
Collector Coating Calculated Measured >50 Collector measurements

c = correction factor considers:
Computer controlled measurement
Based on EUV-tube

Measurement of focal spot size,
collection efficiency, optical quality,
lifetime and ageing,...

counts per pixel

Single-shell Gold 2.34% 2.37%

- angular intensity distribution

- CCD camera angular sensitivity S Dual-shell PVD Ru 9.0% 7.8-8.1%
(measured at synchrotron Bessy II, PTB) —

_ _ Full-configuration PVDRu 17.1% 16.4-17%
- humerical aperture correction
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