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Fabrication and Characteristics of ISFET Urea Sensor
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Abstract

An ISFET urea sensor was fabricated by immobilizing the urease using polyurethane on the H' sensing

SizN, thin film of pH-ISFET. The sensor could determine the urea concentration 1~50 mg/dl with fast response

of 3~5 min. and good repeatability. For its application to clinical analysis, the results of the urea measurements
in blood plasma using ISFET urea sensor were compared with these of conventional Urease-Indophenol method.
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I3 1. ISFET 84449 ddx
IUM : urease 3 3}e, E: Ad4|, HSM :
Fhol A

Fig. 1. Cross-sectional structure of the ISFET urea
SEensor.
IUM | immobilized urease membrane,
E : encapsulant, HSM : hydrogen ion sen-
sing membrane.
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wire bonding and
encapsulation of ISFET
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HF treatment
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dropping polyurethane sol,
containing urease
on the gate of ISFET

spin-coating of enzyme membrane
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immersing in DMAc/water sol,

rinsing in D, I. water
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Fig. 2. Sequences for fabrication method of the im-
mobilized enzyme membrane using the poly-
urethane.

(a) (b)
(o
Ag/AgCl wire 1
! plate
silicon rubber
sat. KCI
ceramic junction
———> sample soluion ————

a9 3. A4 Z2H9 2Ade vHE
(a) 71¥53, (b) ISFET 2444

Fig. 3. Cross-sectional structure of the sensor
probe.

(a) reference electrode, (b) ISFET urea
Sensor.
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Fig. 4. Schematic diagram of measurement set.
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Fig. 5. Schematic diagram of measurement circuits.
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Fig. 6. (a) Layout of the pH-ISFET chip and its
equivalent circuit,
(b) Photograph of the urease membrane on
the ISFET chip.
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Fig. 7. pH response characteristics of pH-ISFET
with and without the uresase layer.
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Fig. 8. Output voltages according to effect of the pHs
on the ISFET urea sensor.
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Fig. 9. Output voltages according to effect of the

temperatures on the ISFET urea sensor.
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Fig. 10. (a) Typical response curves of the sensor
for urea solutions. Urea concentrations
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(b) A colibration graph for urea determina-
tion with the sensor.
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The comparision between the results of the
ISFET urea sensor and Urea-Indophenol
method?

Table 1.

Difference
(mg/dD)
method

1.1

Urea found{mg/dl)
ISFET  Urease-Indophenol
urea sensor method
16.3 17.4
15.0
10.7
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a) The buffer used was a physiological phosphate buff-
er, ' pH 7.4, consisting of 137mM NaCl, 2.7 mM
KCl, 8.0mM Na,HPO,, and 1.5mM KH,PO.,.
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