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Effect of Pulse Anodizing Conditions on Fabry-Pérot Interference
Characteristics of Porous Silicon

Li, Xueming™* Yang, Jinrui Chen, Jianwen Yang, Wenjing

(College of Chemistry & Chemical Engineering, Chongqing University, Chongging 400030)

Abstract Porous silicon with interference characteristics was prepared by the pulsed electrochemical ano-
dization method. The influences of current density, effective anodization time and electrolyte composition
on the Fabry-Pérot (F-P) interference characteristic of porous silicon were investigated. Interferometric re-
flectance spectra of the porous silicon were measured using a fiber spectrometer and the corresponding opti-
cal thickness was calculated. The results show that the porous silicon can produce uniform F-P interference
rings, under the condition of current density 78 mA'cmfz, effective anodization time 5 min and Vgr - Vion
=2 . 1. The property of the films prepared under the conditions is very stable. The reflectance spectra of the
porous silicon also were red-shifted from 612 to 637 nm, and the corresponding optical thickness was in-
creased from 5864 to 6296 nm upon exposure to saturated ethanol vapor. It is feasible that ethanol vapor can
be detected by F-P interference effect of the porous silicon.
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Figure 1 Reflectance spectra of porous silicon layers formed at different current density
(a) 10, (b) 40, (c) 78, (d) 95, (¢) 110 mA~cm 2
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Figure 2 AFM microphotograph of porous silicon layers formed at different current density
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Figure 3 Reflectance spectra of porous silicon layers formed at different effective anodization time
(a) 1 min, (b) 2.5 min, (c) 5 min, (d) 7.5 min, (¢) 10 min
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Figure 4 Reflectance spectra of porous silicon layers formed at different electrolyte composition of Vyp/Von
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Table 1 Variation of reflectance spectrum and optical thickness
of porous silicon samples exposed to different organic gas

. Variation of reflectance  Variation of optical
Organic gas

spectrum/nm thickness/nm
Ethanol vapor 25 432
Acetone vapor 5 89
Methanol vapor 3 52
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