J. of the Chosun Natural Science
Vol. 3, No. 2 (2010) pp. 84 — 88

HIMSEoE QI E AY ADIE HX[o| M=y I ZEH ST
ojmed - gale!. x #'- Us|H' - pYA

Preparation and Optical Characterization of Photonic Crystal Smart Dust
Encoded with Reflection Resonance

Boyeon Lee', Minwoo Hwang', Hyun Cho', Hee-Cheol Kim' and Jungmin Han*'

Abstract

Photonic crystals containing rugate structures from a single crystalline silicon wafer was obtained by using a sinoidal
alternating current during an electrochemical etch procedure. Photonic crystals were isolated from the silicon substrate
by applying an electropolishing current and were then made into particles by using an ultrasonic fracture in an ethanol
solution to give a smart dust. Smart dusts exhibited their unique nanostructures and optical characteristics. They exhibited
sharp photonic band gaps in the optical reflectivity spectrum. The size of smart dust obtained was in the range of 10-20 nm.
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Fig. 1. Diagram for sine wave produced by Matlab

program.
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Fig. 2. Preparation process for smart dust.
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ZAAAFRS = A3 A2%, 2010

zwele)el

AEERRER
e Fad e 239 B (k) FE-SEM A}
Zg el Aol Hle} 74o] rygate

Al FHA L electropolishing 718

Rugate °]
fato] A do|B2RE HEHHE Felstd &
< 7 Utk HE) A 7Y vtolAaE o}t 1
2 o]H FEAE Q] rugate A E FARL 2w
A& Tt R A7) 918 54E 7R T o
Al o] -8 718wt g7 FEkadd ¥ &

295} B1E o) §5t] LA st
T 45 287 B E Pojr ZokE WA
How woly AvhE WAEL 1 HHol

[

Q81 4, k= WA AL
Fig. 4. Photograph of smart dust.

i o
5.0kV 6. 1mm x200 SE{M) 200um

J8 5. ke WA o] AR AR,
Fig. 5. FE-SEM images of smart dusts.
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Fig. 6. FE-SEM images of surface of smart dusts.
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Fig. 7. Reflectivity spectrum of smart dust.
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