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Color Filter Based on a Sub-Wavelength Patterned Poly-Silicon Grating Fabricated using Laser
Interference Lithography

Yeo-Taek Yoon, Hong-Shik Lee, and Sang-Shin Lee'
Department of Electronic Engineering, Kwangwoon University, 447-1 Wolgye-Dong, Nowon-Gu, Seoul 139-701, Korea
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Sang Hoon Kim, Joo-Do Park, and Ki-Dong Lee
Devices and Materials Lab., LG Electronics Institute of Technology 16 Woomyeon-Dong, Seocho-Gu, Seoul 137-724, Korea

(Received December 3, 2007, Revised manuscript January 14, 2008)

A color filter was proposed and demonstrated by incorporating a subwavelength patterned 1-dimensional grating in poly silicon.
It was produced by employing the laser interference lithography method, providing much wider effective area compared to the
conventional e-beam lithography. A SiO layer was introduced on top of the silicon grating layer as a mask for the etching of
the silicon, facilitating the etching of the silicon layer. It was theoretically found that the selectivity of the filter was also improved
thanks to the oxide layer. The parameters for the designed device include the grating pitch of 450 nm, the grating height of 100
nm and the oxide-layer height of 200 nm. As for the fabricated filter, the spectral pass band corresponded to the blue color
centered at 470 nm and the peak transmission was about 40%. Within the effective area of 3 x 3 mm’, the variation in the relative
transmission efficiency and in the center wavelength was less than 10% and 2 nm respectively. Finally, the influence of the angle
of the incident beam upon the transfer characteristics of the device was investigated in terms of the rate of the relative

transmission efficiency, which was found to be equivalent to 1.5%/degree.

OCIS code : 050.0050, 330.1710, 220.3740.
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