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X-ray imaging with a LCS beam
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An X-ray image of a hornet taken with LCS-produced X-ray.
Detector. HyPix-3000 from RIGAKU. Detector was apart from the sample by approx. 2.5 m.
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EUVL Symposium
http://euvl2016.org/

2016 International Symposium on

Extreme Ultraviolet Lithography

Hiroshima, Japan 24 - 26 October, 2016
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http://euvl2016.org/

Keynote / Invited Speakers

Keynote Speakers

Obert Wood is a Principal Member of Technical Staff in the Strategic
Lithography Technology Department at GLOBALFOUNDRIES. He was a
Member of Technical Staff at Bell Laboratories for 34 years and has
extensive experience in extreme-ultraviolet lithography, ultra-high
intensity lasers and laser surgery. Obert received his B.S., M.S. and
Ph.D. Degrees from the University of California at Berkeley in Electrical
Engineering in 19564, 1965 and 1969. He is author or co-author of 271
technical papers and inventor or co-inventor of 27 patents and is a
fellow of the Optical Society of America and SPIE, a senior member of
IEEE, and a member of the AAAS, the American Physical Society, and
the American Vacuum Society.




EUV Lithography: Past, Present & Future

GLOBALFOUNDRIES

Obert R Wood I

International Symposium on EUV Lithography
Hiroshima, Japan
26 October 2016
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EUV Source Power Progress

= 7 nm node HVM Source Power Requirement: 250 W at IF
(~1000 wafers per day @ Product Dose)

Progress in LPP EUV source power at IF since 2009

240

220

200

180

160

140

120

100

80

Power (Watts)

60

40
20

0
2008

@ 2100 NOMO (doliverod)

@ 3100 MOPA (not shipped)

@ 2100 MOPA=PP (not shipped) @
3300 MOPA +PP (delivered)

@ 3400 MOPA+PP (davelopment)

2008 2010 2011 2012 2013 2014 2015 2016 2017

Ref: A_ Pirati, “EUV lithography performance for manufactunng: status and outlook,” SPIE Advanced Lithography, 9776-10, San Jose, CA, 23 Feb. 2106.
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More Powerful & Efficient EUV Source

= Key components of a free-electron laser (FEL) EUV source
SRF Accelerators

Undulators

EUV Scanners

M

e
-

Power =20 kW Ten 1kW scanners (50% transport loss)
Availability >99% Some redundant system hardware required
CoO ~$250M CapEx, ~$20M OpEx | 2x better than CoO for 10 LPP sources

General Energy Recovery LINAC @ ~2K _— - N
Configuration SASE Output Maximize efficiency & minimize cost
Timing TBD To intercept high-NA EUV scanner insertion

Ref: E. Hosler et al_, “Considerations for a free-electron-laser based extreme-ultraviolet lithography program,” Proc. SPIE 9422 942200 (2015).
2016 EUV Lithography Symposium 22



EUV Source Workshop &ASMLES ]

- 1187-9H: 7LXTILA LTEUV Source Workshop
http://campaign.r20.constantcontact.com/render’m=110191

9912805&ca=8ad06445-cdc7-4a60-97db-67f536695d65
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