— 273 -

CURRENT TOPICS (4)

FET & v ¥

BB OE =z
AP THETET TR T80 (Iamissim

(1984 fF4 A2 8 W)

FET Sensors
Tadayuki MATSUC

Department of Electronic Engineering Faculty of Engincering
Teohoku University Sendai 980

(Received April 2, 1984)

An FET sensor is an integrated device of the insulated gate field effect transistor (IGFET) and
the chemical sensor and therefore is named as chemically sensitive field effect transistor (CHEMFET).
In the CHEMIFET, the gate metal is replaced a more complex structure having chemically sen-
sitive layer. CHEMFETs are new type of chemical sensors and have potential advantages over
conventional chemical sensors in miniatuarization, robust solid state nature, mass productivity ete.

According to the nature of the interaction between the species to be detected and the chemically
sensitive layer, CHEMFETs can be divided into twe groups: one that will measure gas concentra-
tions, for example Pd gate FET (H, gas sensor) and the other that will measure ion concentrations
in the solution. The latter called an ion seusitive FET (ISFET.

This paper describes the present status of ISFET, that is, its histoical survey, principle, fabrication
method and ion selectivities.
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Table 1 Summary of chemical response of pH, pNa and pK ISFETs.
SENSITIVITY | SELECTIVITY | RESPONSE :HYSTERESIS LONG TERM| LIFE TIME
TIME DRIFT
(mV/pX) {sec.) (mV} (mV/jour) {hour)
LAS AT-52 < 200 =10 2 0.2 <2000
pNa Kgna
NAS 40-50 < 100 >20 5 1.0 < 800
NAS 40-50 < 20 >30 5 20 48
pK Knag
KAS 40-50 < 40 =30 3 15 48
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