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Abstract:

The ion-sensitive field-effect transistor (ISFET) is one of the most sensitive and
adaptable sensors available, and it may be employed in modern
complementary metal-oxide semiconductor (CMOS) techniques. As a result of
its tiny size, low power consumption, and compatibility with industry-standard
complementary metal oxide semiconductor (CMOS) technologies,
potentiometric sensors like ISFETs are gaining appeal among sensor scientists
and industrialists. These past decades have been broken down into three
distinct time periods, which is described in detail in this paper to give an
overview of what has been accomplished in the field over this. This work, briefly
reviews about history, characteristic of the ISFET, and further discussion is
performed about vivid applications of the ISFET.
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I. Introduction

The ISFETs are comparable to MOSFETs with the former devoid
of the gate material. The gate insulator which is the sensing layer
of an ISFET is in direct contact with the electrolyte and requires a
reference electrode to complete the gate to source circuit. The
working of an ISFET may be explained effectively by the site
binding theory and the electrical double layer theory. The ability
of an ISFET device to be integrated with biologically active
material helped it to explore into the field of biosensors [1]. It was
notif:ed t.hat ISfE S rgi%}%t ilr)]et g%na/ﬁtmﬁgﬂ% gar‘gﬁlgye n
conjunction with enzymes and other biological niempranes
generating an Enzyme Field Effect Transistor (ENFET). Since
then, various different enzymes are being employed for different
ENFETs. The enzymes are specific to a certain analyte. The

enzyme Cytochrome P450 monooxygenase used in this work
has the specificity of oxidizing n-hexadecane into n-hexadecanol.
This enzyme has the potential of bio-monitoring as it oxidizes
hydrocarbon which is an effective instrument in oil industry
helping in monitoring environment deterioration by the oil spill [2].
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