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Abstract:

We fabricated the electrolyte-insulator-semiconductor (EIS) devices with various high-k

sensing membranes to realize a high quality pH sensor. The sensing properties of each high-k dielectric

material were compared with those of conventional SiO; (O) and SiO»/SisNy (ON) membranes. As a

result, the high-k sensing membranes demonstrated better sensitivity and stability than the O and ON
membranes. Especially, the SiO»/HfO» (OH) stacked layer showed a high sensitivity and the SiO»/AlO3
(OA) stacked layer exhibited an excellent chemical stability. In conclusion, the high-k sensing membranes

are expected to have excellent operating characteristics in terms of sensitivity and chemical stability for

the biosensor application.
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Fig. 1. Schematic illustration of an EIS pH sensor. (a)
SiO; single layer, (b) high-k stacking layer.
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Fig. 2. C-V curves response of all the sensing

membrane in different pH buffer solutions. Inset reference
voltage under difference pH buffer solutions. (a) SiO2, (b)
SiO2/SisNy, (¢) SiOy/HfO2, (d) SiOo/Tax0s, (e) SiOy/ZrOs
(f) Si02/Al0s,
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Fig. 3. Hysteresis voltage of the O, ON, OH, OT, OZ
and OA sensing membranes the pH
7-10-7-4-17.

during loops
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Fig. 4. Drift rate of the O, ON, OH, OT, OZ and OA
sensing membranes in a pH 7 buffer solution during 12

hours.
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Table 1. pH sensing characteristics of all the sensing

membranes.
pH o : Drift
. Linearity =~ Hysteresis
sensitivity %) voltage(mV) rate
(mV/pH) (mV/h)

O 38.7 99.32 173.0 45.24
ON 49.7 99.55 20.9 3.86
OH 55.3 99.91 6.9 1.88
oT 52.6 99.51 13.9 0.61
(074 53.9 99.80 22.1 0.44
OA 53.1 99.80 0.6 0.25
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