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Characteristics Improvement of a FET-Type Glucose Sensor and Its

Application to a Glucose Meter
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Abstract

A ISFET-based glucose sensor has inherent problems such as low sensitivity, drift effect and long
response time. For that reason, a amperometric actuation technique was introduce to make a highly
sensitivity of the ISFET glucose sensor with a Pt actuator, which electrolyzes H:Oo, one of the by a
bv-products of the oxidation reaction of glucose. Moreover, a potential-step measurement method
detecting response by only the electrolysis of H:0» was developed for eliminating a drift problem. The
operation characteristics of ISFET-based glucose sensor was improved by using the amperometric
actuation and a measurement techniques. The fabricated ISFET glucose sensor is shown good operation
such as characteristics(30mM PBS, about 26mV/decade) and linearity. A portable glucose meter with a
highly resolution by using the fabricated ISFET-based glucose sensor with Pt actuation was developed
and its characteristics investigated.

I 2
» AR oEE 42T 8 Dept. of Sensor Eng. :
o o . 8 oleaall= wmcae =13 Z 7 A

Kyvungpook National University) FET® ol ’9—.1 = dteAe gH3e FHvEE
» A8 08w A=y 8tehSchool of Electronic and AzHEE S4¥oldA wE FEEEE 7xlzn ¢
Electrical Eng., Kyvungpook Nationa)] University) £ 28 AR ZHojY A . A 273 =
ok "fl‘;??]%ﬂ%t'”f—;}fﬂ .’ﬁz}%"i’}i}(Dept of EIectrogic o o T AVG ANt oj9 BE Tl F
Eng. Korea University of Technology & Education) RlE 27D ISFET ZE9a4™s 24 224

<HFYA 019989 69 3Y>



48 olAg, AGE, oY, A8, &7

dq7tx xx29 FAYPAE 1P AL E
g AME /4% 347I¢ A J8Idd o

o B
“ 7t
Ay Bdgozy ZEFANE FAF Uy Az¥
(flow analysis system)olA o]Fojxx gich 23y

By N2ge AHEE A ¥ ¥ FHAET
gasty, #7134 AF 5 A5 LY 28%
of wor 1 AAY ENFHZ sttt 53 23
A3y ANE AL FHVY B e ABelde
Asht dalgozHn Wds AME mA dokstn
et BojAe Fo dHER

3]

re;aod 3ol o] 17457
£ san 2% 23489 7]
150, 8712450 99 pi
CRECIRECEREE:
e A ¢

€ Abgdte] ¥ %“'1‘} ‘21 H:0.9 #7183 3= A
e

W Fu

mlo
K1
2
‘Q_lv_
o
2
(L

. I
30

X I
o n

v 2

ol

o o

i 3
S
ad Jm o

2 ¥ e m
¢ o ox

a2 12 B dAFoA AMEE ISFET X244 9
Fzsoltt, 1y 18 Adnd, weiA ISFETH
Faol2 A% 1 F o] WG AFoolE7t HA
Hoglx, 2 $J9 GOD(glucose oxidase)LZ
Z2ehoh g} 3 S (glutaraldehyde)E o] &3 334 7w
el gs) PN TR

GOD
£ -D-glucose+Hz0+0: —>
;Gluéonié id e
) J 058V vs. ref
Gluconate + H' O+ 2 +2H ()
(A) (B)

§:],ul-_9_

g -l' Relarence e.ocirede
Vis q v o
LS G0J/88A membrane
)

2% | ISFET 223449 dde
Fig. 1. Cross-sectional view of the ISFET glucose

Sensor.

Glucose solution

r

(8)

Output potential

Potential Potential
on off

Time

289 wW3F oFd| I;q 719
g AAM e ureda
Fig. 2. Principle of the ISFET glucose sensor
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