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Ion-Sensitive Field Effect Transistor with Solid Membranes
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A new construction and performance of the ion-sensitive field effect
transistor (ISFET) with a solid membrane sensitive to silver and
chloride ions is described. The field effect transistor was fabricated by
means of integrated circuit techniques. The gate insulator is constructed
with a thermally grown SiO, layer approximately 1000A thick and a
chemically vapor-deposited Si,N, layer approximately 1000A thick.
Either single crystal AgCl or hot pressed AgCl-Ag as the ion-sensitive
membrane is mounted on the Si;N, gate insulator and extended up to
the field insulator to provide the required sensitivity for ion activities.
The threshold voltage of these devices, including both the reference

electrode potential and interfacial potential is within a range of —1~

—1.5V and the transconductance is about 500 pmho.

The electrochemical response of the constructed device are excellent

with respect to the temperature change and noise compensation,

compared with the ion-selective electrodes; the lifetime and stability

are also satisfactory.
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