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New lithography technology to fabricate arbitrary shapes of
patterns in nanometer scale
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Abstract New lithography techniques are employed for the patterning of arbitrary shapes in nanometer scale . When,
in the photolithography, the electromagnetic waves such as UV and X-ray are incident on the mask patterned in
nanometer scale, the diffraction effect is unavoidable and degrades images of the mask imprinted on wafer. Only a
convex lens is well-known Fourier transformer. It is possible to make the mask Fourier-transformed with the convex
lens, even though the size of pattern on the mask is very large compared to the wavelength of electromagnetic wave. If
the mask, modified according to new technique described in this paper, was placed at the front of the lens and was
illuminated with laser beam, the nanometer-size patterns are only formed on the plane called Fourier transform plane.
The new method presented here is quite simple setup and comparable with present and next generation lithographies
such as UV/EUV photolithograpy and electron projection lithography when compared in attainable minimum linewidth.
In this paper, we showed our theoretical research work in the field of Fourier optics, . In the near future, we are going
to verify this theoretical work by experiments.
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Fig. 1. The rays through any infinitesimal area of
aperture can be reached to the spatial frequency
coordinate (f;, f;).
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Fig. 2. When the plane waves are incident onto mask of
rectangular shape, the images are observed at three
different z positions after transmitting the lens : just
behind the lens, z=f/2, and z=f.
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Fig. 3. The schematic diagram of the set-up for nano-
scale patterning.
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Fig. 4. The rectangular aperture.
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Fig. 10. The mask for nano-scale pattern
with 1000X1000 grey.

1000 | 4

0‘ 2&0 4;0 5‘;0 3.;0 10‘00
Fig. 11. Recosntructed Nano-scale pattern “5=3 gt} 8.

with 1000X1000 grey pix.

34 £

oA thelg =7]9] piaz shele] FAlo|
YAt WA o2 Sl WD o) HES
Foledl Attt gojasle] Bk BEIANE e
v 2179 Yol B AFEES o) §ated Zelof
2715, 2 49 go] Holx net A HES
grghe BE Aol JalEc). dolAzadR 1 4

203

Table 1. The minimum size, 4,, of nano-scale pattern
with respect to optical system. The value of f; is not
important, but the ratio of f; to f3 is responsible for A4,.

h S S

108cm ocm
505cm oem
508cm
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