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Abstract

Sub-wavelength periodic structures have many applications in optical devices, for
example, gratings, laser cavities, and photonic crystals, etc. The periodic structures can be
fabricated by several methods. However, it is not €asy to make sub-micron structures with
optica methods. Because of the diffraction of light, the structure is limited to the size of
wavelength. Besides, fabricating a large-sized sub-wavelength periodic sturcture is
time-comsuming and costly owing to the usual fabrication of e-beam direct writing.
Thererfore, we will propose a novel process to fabricate a sheet of sub-wavelength grating

suitable for LCDs.

The objective of this thesis is to design and fabricate a large-sized high efficient planer
polarizing beam splitter (PBS). In experiments, the sub-wavelength grating was fabricated by
combining interferometric lithography (IL) and nanoimprint lithography (NIL).
Interferometric lithography is the preferred approach to produce periodic structures with

sub-micron period; meanwhile, combines with nanoimprint lithography to fabricate the



proposed sub-wavel ength gratings. The improvements in processes can increase the exposure
areas to about 1 cm®. The simulated results show that the sub-wavelength grating, which
consists of period, duty cycle, and aspect ratio of 0.2 um, 50%, and 1, respectively, provides
90% of TE-mode reflection efficiency and 80% of TM-mode transmission efficiency in the

near infrared spectrum range.



