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Dependence of Electrical Resistance in Porous Silicon Layer for Detecting
Organic Vapors
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Abstract

In this work, porous silicon(PS) layer is used as a sensing material to detect organic gases. To do
this, PS sensors with membrane structure are fabricated. The sensors were made by applying the
technologies of membrane formation by anisotropic etching of silicon, and PS layer formation by
anodization in HF solution. From fabricated sensors, current-voltage (I-V) curves were measured
against ethanol (called alcohol), methanol and acetone gases evaporated from 0.1 to 05% solution

concentrations at 36°C. As the result, all curves showed rectifying behavior due to a diode structure

between Si and PS, and the conductance of sensor devices increased largely with the organic solution

concentration at high voltage of 5V.
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Table 1. Anodization conditions for formation of
PS layer
Parameters Conditions
Substrate 0.1cm, (100) p-tye
4-inch Si wafer

HF concentration 25%

Current density 120mA/cm®

Anodization time 2 min
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Fig. 1. Schematic structure of the device
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Fig. * 2. Photography of a fabricated sensor
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Fig. 3-a a SEM image for porous silicon
surface
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Fig. 3-b a SEM image for the cross section of
porous silicon layer

ARG AAE §7) 7hxel uisl Wrhssich
W4 Ftae 43 TUEE 2 due, Mg
% obEe] s FAstEth IY 4= olggel
Wl 014 5V wolojastel N AH-WY FA
g 249 Ao,

- 794 -



Ethanol

120 - S LY 4
s O 1 Y0

s 3 5 U

2 3 P 5
Voltage [V]

38 4. A& AF-A¢ F4
Fig. 4. I-V curves measured from ethanol
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Fig. 5. I-V curves measured from methanol
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Fig. 6. I-V curves measured from acetone
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