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Two-dimensional Nano-patterning
with Immersion Holographic Lithography

Sang Won Kim', Sinjeung Park’, Shin Il Kang"* and Jae Won Hahn"

ABSTRACT

Two-dimensional nano-patterns are fabricated using immersion holographic lithography. The photoresist layer is

exposed to an interference pattern generated by two incident laser beams (A =441.6 nm, He-Cd laser) of which the pitch
size is less than 200 nm. Good surface profiles of the 2 dimensional patterns are achieved by trimming the lithography
process parameters, such as, exposure time, developing time and refractive index of medium liquid.

Key Words : aspect ratio(F ¥ 81), develop time(¥ 4} A} 1), exposure time( =% A] 1), holographic lithography(Z 2 1
A 2l4 2 9), immersion lithography(¥ 3 24 18] 3), photoresist(Z 3 A), polarization(H )
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E : Electric field
B : Magnetic field
! : Irradiance (or Intensity)
ko : Propagation number
P : Periodicity
A : Wavelength
N : Reflective index
n : Viscosity
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Fig. 2 Schematic diagram of immersion holographic
lithography system
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Fig. 3 Experimental setup of immersion holographic
lithography system
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Fig. 4 Schematic diagram of holographic lithography
system
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Fig. 5 AFM images of one-dimensional

(a:pitch=500 nm, b:pitch=300 nm)

(b)
Fig. 6 AFM images of two-dimensional patterns
(a:pitch=500 nm, b:pitch=300 nm)
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Fig. 7 SEM images of patterns (pitch =500 nm)
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Fig. 9 Fabrication procedure of nano-structures using
immersion holographic lithography
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Table 1 Material properties

Material Index of Reflection
BK7(Prism) 1.52611
Photoresist (S1805) 1.71
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Fig. 11 SEM image of one dimensional pattern fabricated
using immersion holographic lithography
(pitch=150 nm)
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Fig. 12 SEM images of two dimensional pattern
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