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Intercorrelation between Photonic Band and Etch Current on Rugate
Photonic Crystals
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Abstract

Multiple rugate structures can be etched on a silicon wafer and placed in the same physical location, showing that many
sharp spectral lines can be obtained in the optical reflectivity spectrum. Porous silicon samples were prepared by
electrochemical etch of heavily doped p-type silicon wafers. The etching solution consisted of a 3:1 volume mixture of
aqueous 48% hydrofluoric acid and absolute ethanol. Galvanostatic etch was carried out in a Teflon cell by using a two-
electrode configuration with a Pt mesh counterelectrode. A sinusoidal current density waveform varying between 51.5
and 74.6 mA/cm? is applied. The anodization current was supplied by a Keithley 2420 high-precision constant current
source which is controlled by a computer to allow the formation of PSi multilayer.
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Fig. 1. Equation of applied current density of sine wave.
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Fig. 2. Change of reflection peaks of rugate porous silicon
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reflection spectrum.

rugate ©F



Rugate FZA oA Fotm el 22472 FaatA 209

E 1. RIS o] AlE) A5 gtel ws} i rugate T
el WA ERS) b gkt M E g
Table 1. Reflection wavelength and It's FWHM at various

Ai.center

Aj center 4 £ Wavelength FWHM

(nm) (nm)
63 1155 0.64 607 13
68 1155 0.64 620 14
73 1155 0.64 640 15
78 1155 0.64 665 17
83 1155  0.64 687 18

A Fke] Wstol w2
713 =171e) WEHE Lehle FARE A AL

Fig. 3. FE-SEM image of rugate porous silicon depending
on various current density of Aj center
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