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X-ray Lithography

K.Early, et al.: Absence of resolution
degradation in X-ray hithography .
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Figure 3. Replication in FMMA of a Mnm=wide gold absorber Line with
{3} Cpe W= 4.5nm], (B Cay (v = Lanmy, and {c} Al HE.'!.: DE3mm).

Chen etal.: Edge diffraction enhanced
printability in X-ray lithography | 2 Pac.
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Fi. 6. SEM image of 20 nm lines replicated in PMMA under soft-contact

printing condition (g<2 pmj,
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History of lithography

« 1970’s — visible light prints to few microns

* 1980’s — mercury lamps, G-line 436 nm, I-line 365 nm
- development of XRL at 250 nm

 1990’s — excimer lasers come in at 248 nm KrF, ArF at 193 nm
- XRL abandoned in 1998

o« 2000’s — last excimer F2 at 15777

Next Generation Lithography (NGL)

cost ($M) # wafers/hour
lon beam 15 32
Electron beam 13 33
EUVL 60 2

XRL 10 47
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Image Formation in PXRL

Diffraction of x-rays A = 8A from a 150 nm slit
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Executive summary of workshop

» Proximity x-ray lithography (PXL) is one of the leading candidates for
semiconductor manufacturing at the sub 30nm level in terms of cost

and throughput.

* No show-stoppers.

* A modest program to define a road-map should be developed as soon as
possible.
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- Semiconductors :JLab could re-commission HelioS

and enter the road-map in 2010.
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Synchrotron Specifications

« Superconducting ring, 4.5T max. fiel
« 700 MeV Electron Energy

« 500 MHz rf with 16 bunches

« synchronized with FEL at 125 MHz
o 104 critical wavelength

« 800 milliamps of stored current
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Helios-1 and NSLS Spectra
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Helios-1 in JLab FEL building
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Conclusions

« PXL very promising, modest cost to implement

* Following up with a proposal to DARPA

« Considerably enhances capability of JLab light source
complex.
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