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Abstract : In this work, a capacitance-type alcohol gas sensor using porous silicon layer is developed to apply for
breath alcohol measurement and its characteristics are estimated at room temperature. Current alcohol sensors using
metal oxides such as tin-oxide are not only difficult to measure low alcohol concentration, but also should heat at
200 to 400°C to improve the sensitivity. But the sensor using porous silicon layer has good sensitivity even at room
temperature by very large effective surface area and suitable structure to fabricate integrated micro sensors. In the
experiment, the capacitance was measured for the range of 0 to 0.5% alcohol concentration with the interval of
0.05%, in which alcohol solution was kept at 25, 36, and 45°C by a heater. As the result, good linearity was observed
and the capacitance increased about 1.1, 2.6 and 4.6% per the increment of 0.1% alcohol concentration each tem-
perature, respectively, at the frequency of 120 Hz.
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Fig. 1. Structure of anodic reaction cell and anodic reaction
conditions for forming porous silicon layer.
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Fig. 2. (a) Diagram of th cross section and (b) the surface structure
of the sensor.
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Fig. 3. A set of equipment of estimate properties of the snesor.
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Fig. 4. Relation of capacitance to alcohol concentration.
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Fig. 5. Relation of capacitance to alcohol concentration measured at
36°C solution temperature.
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Fig. 6. Relation of capacitance to alcohol concentration measured at
450C solution temperature.

A= d@io] F=HYL

AFAHoz £ LS BULE 277 S Fuldo]
A R39S o FHAE 2] HEEZLS Zylslgin) g
2TE 25°CE HA18l 120 Heelld &331508 o, AHAE
29] W3} L2 1.1%Z2 vdBHA T, g L2 AL
22 36°CE fAsl S S ul, 2.6%2 AHAE 2] Z7}
7t BEFHOH, 2EE Fo] 45°CoM 2APL "W o
4.6%2] F7Hgo] BZE A},

4. 4 £

£ d7NE tggd HZES o843 AoAuAY g4=e
7t AAME e, 85 23802 1 JFeAS HESIY
o AEE FHT Y 4329 FEE 0%9014 0.5%9
Asz "ol thalA 0.05%2] 7HHog ALoX FHAE X
o] ¥zl ZAsIgit). ol fgolo Lx oFHLS Hre
A3 A2 72 36°CY 25 L 45°CE FAIF AEjollA &
st 8] 2 V|4 3 Bal] 432 73 A
FooN X7} BEFE NHAR 2] F7)1E0] =A ERG
o} 45°Ce] 2% 120 Hzo Fur2 24319L 9 0.1%
o] 3L Fxo S ) AL AHANESTL 46%2]
7S Heler, 36°ColME 2.6%9 F7H-S Ho] 4353 7t
27t AFHAT. Ed Asre 7ol 2338197 HE
o slHlFAE BT Aol YehtA] wgkon], AAHow
APAE 53 Aoz ASHUY.

it

ro

s

—_—

. P Millet, et. al., J. of Appl. Electrochem., 26, 933 (1996).
2. C.F. Mendenius, et. al., Biotechnol. Bioeng., 29, 941 (1987).
3. M. H. Reddy and A. N. Chandorkar, Sensors and Actuators B, 9, 1
(1992).
4. L. Promsong and M. Sriyudthsak, Sensors and Actuators B, 24-25,
504 (1995).
5. R.C. Anderson, et. al., Sensors & Actuators A, 21-23, 835 (1990).
6. A. Richter, The 7th international conf. on solid-state sensors and
actuators, 310 (1993).
7. ZR, FAkElEl), 8, 32 (1998).
8. K. Watanabe, et. al, The 8th international conf. on solid-state
sensors and actuators, 890 (1995).
9. W.Lang, et. al., Sensors and Actuators A, 51, 31 (1995).
10. X. G. Zhang, S. D. Collins and R. L. Smith, J. Electrochem. Soc.,
136, 1561 (1989).
11. M. Ligeon, et. al., J. Appl. Phys., 66, 3814 (1989).
12, 88 8A, | E” B9, (1992).



