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The Fabrication of FET-Type Reference Electrode

Using Ion-Blocking Membrane of Polymer Double Layer
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Abstract

A FET-type reference electrode(REFET) is an effective method to eliminate typical problems with
ISFET(ion sensitive field-effect transistor) such as drift, temperature, light-dependence and
miniaturization of reference electrode. However, it is difficult to make the highly reliable REFET with
excellent long-term stability and reproducibility. In this paper, an ion-blocking membrane was applied
to the REFET for the FET-type electrolyte sensors(pH, pNa-ISFET). The fabricated REFET indicated
the stable sensitivity (554 mV/pH, 535 mV/decade) and good linearity in the pH and pNa
measurement. In the measurement, ISFET/Pt/REFET configuration showed excellent stability and
reproducibility.
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Fig. 1. Process sequence of the REFET and photolithography process of the OMRE3
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Table 1. Compositions of the ion~blocking membranes

Ist fon-blocking 2nd ion-blocking membrane
membrane
Anionic | Potassium tetrakis
) 0.3mg
site | (4~chlorophenylborate}
OMRS83:toluene |Plasticizer st(l*bgty]pentyl) 18ml
) adipate
10g: 2g
Matrix Polv(vinvl cloride) 75
= 1 high molecular weight| me
Solvent THF 0.25mi
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Detecting o e X
Circuit
Differential
Amplifier > Vo=Vor-Vor =V,
Signal
Detecting
Circuit Vor =Yoot ¥%

ISFET=ion sensitive field effect transistor

REFET=reference FET(insensitive to the measured)
QRE=quasi-reference-electrode(here Pt), I=objective measured
Vi=true voltage due to the objective measured

Vx=noise voltage due to the light, temperature,

Vo=voltage due to the instability if the QRE

Vor=output of the ISFET, Vor=output of the REFET
Vo=output of the differential amplifier(=Vos-Vor)
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Fig. 2. Principle of the differential amplifier with ISFET/QRE/REFET
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