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Advances in Proximity X-ray Lithography

Takao TAGUCHI and Yasuji MATSUI
Association of Super-Advanced Electronics Technologies (ASET)

This article reviews recent progress of proximity x-ray lithography (PXL) Technology, emphasized the

results of ASET’s program.

A newly developed EB mask writer (EB-X3) and the writing processes have achieved the high accuracy
of image-placement < 10 nm and oritical dimension (CD) control <8 nm. X-ray masks with 100 nm dense
patterns have been fabrloatedand demonstreated their performance.

Overlay accuracy of 30 nm incuding X-ray mask’s error has been achieved with X-ray steppers, and
showed capability for 100 nm node device fabrioation. Extendibility of PXL to 70 nm-node or below will be

discussed.
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Figure 1. Principle of proximity X-ray lithography
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Figure 2. Proximity X-ray lithpgraphy R & D program at ASET.

Figure 3. X-ray stepper XS-1.
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Figure 4. Photograph and constitution of X-ray stepper XRA.
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Figure 5. SEM photograph and CD data of printed 4G-DRAM
(100 nm) patterns with XRA stepper.
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Specifications

+ Accel. Voltage ; 100 kV

+ Current density ; 50~100 Afcm2

* Writing scheme ; VSB (varistie shaged Seam),

Multiple pass
* Deflection LSB ; 1inm

V

Targets:

+ Resolution ;50 nm

* IP accuracy ; 10 nm{3a}
*CDcontrol ; £ 8nm (3a)
» Throughput ; 1 mask/d h

Figure 6.
writer.

Specification, targets and photograph of EB—X3 mask

Figure 7. Photograph of 4G-DRAM gate X-ray mask.
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3a(X, Y)=(15,12) nm

Max (X, Y)= (11, 13) nm Max: 91.3 nm

Min: 79.9 nm

Figure 8. Image placement and CD data of 4G-DRAM gate mask.
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Figure 9. 70 nm device patterns (simulation and experiment).
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Figure 10. Resolution limit of PXL.
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