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Photoresists Outgassing Introduction

 Background: Photoresist outgassing is a concern,
since the outgassing materials can adhere to the
optics and reduce reflectivity.

« EUV optics are more expensive than those of
current technology (DUV, 193nm..)

 EUV optics exposure environments are different:
under vacuum, the outgassing materials are more
complicated.

 Much work needs to be completed to determine
how different contaminants affect reflectivity, and
whether all or any of the contamination can be
cleaned from the optics.
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KrF Chemically Amplified Resists
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Outgassing Experiment Setup
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Analyze outgassing
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Reduction Resin Contamination
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* A change in the resin of absorption tubes
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Chamber contamination
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Wiping with IPA/acetone,
then baking the chamber
for 10 hours

- Cleaned chamber reduces background contamination
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APEX Outgassing Results

TIC: MA4003_5.D

Species Area Ct
Carbon dioxide | 7,554,543
Sulfur dioxide 177,499
Isobutene 93,129
PGMEA 326,397
Phenol 3,088,701
HMTS 691,554
OMTS <10,000

Numerous
hydrocarbon,
ketones, esters
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PAGs Outgassing Mechanisms
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Outgassing results from A resist

TIC: MS4402_3.D

* Outgassing due to PAG fragments.
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Outgassing results from B resist

TIC: MJ4A4075_3.D

« Outgassing due to protecting groups
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Summary

e Intel has qualified outgassing chamber /
experimental procedure.

e Several EUV photoresists have been
screened for EUV outgassing under
vacuum exposure.

e Intel is currently completing calibration to
quantify results.

¢ Initial data indicates that main outgassing
components under EUV vacuum exposure

are PAG fragments and Protecting groups.

e Basic outgassing mechanisms that have
been proposed.

2nd EUVL SYMPOSIUM

11



intel.

Acknowledgement

e University of Wisconsin
e Photoresist Suppliers

2nd EUVL SYMPOSIUM

12



	Summary
	Acknowledgement

