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Abstract

Field-effect transistor (FET)-based ion or biosensors have been intensively studied so far. Among many measurement methods,
the variation of the drain current can be induced when ions or biomolecules are interacted with sensing membranes located
on the gate insulator of FET. One of typical FET-type sensors is an ion-sensitive field-effect transistor (ISFET) utilized in
this study. In ISFET, the voltage is usually applied to the reference electrode instead of the gate voltage. Firstly, the voltage
applied to the reference electrode versus the drain current was observed, and the steepest slope in this graph was found. Using
this point, the optimized condition was established for the larger variation of the drain current in the saturated region in re-
sponse to the variation of the input in the dynamic range.
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Bergveld[1]17} 1970%doll  *3°2 MOSFET (Metal Oxide
Semiconductor Field Effect Transistor)S %13 3¢t ISFET (ion-sensitive
FET)E 273k o] &2 FET 71%ke] MM = A 5712 145, v %A,
A o] = Hlo] QAN EA AFEe] $it}2,3]. 53] A
(silicon)S 7|WkC. 2 shd 3] Ze}o] A3} 5o A5l f2lskaL
TS AdsE vheA) 71eE 83t WA ¥l felsitt
[2-4]. FETE o] = vlo] QM 9] 7] 2]:= Figure 1914 B
o] Z+x]4k(sensing membrane)S FETY] gate AAH $lof] 3AJskaL o]
A o] ZAstaiat sk ke o d(target, analyte) ¥} & 2HE-
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Figure 1. n-channel cross-sectional view of ISFET.
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Figure 2. Vgl characteristic curves of ALOs-ISFET in DI water.
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Figure 3. Vyerly characteristic curves of ALOs-ISFET in DI water.
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Figure 4. Derivative of Iy with respect to Vpr.
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Figure 5. Vg-lq characteristic curves of ALOs-ISFET in pH 7 with
applied Vs of 3.2 V, 3.4 V and 3.6 V.
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Figure 6. Vg-lq characteristic curves of ALOs-ISFET with applied Vret
of 3.2 V in various pH solution.
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