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Integrated Chemical Sensor with Microelectronic Technology
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This report is the survev of our research results on a solis state chemical sensor fabricated
by a micro—electronic technology. Characteristics of three different type solid sensors, i.e.,
thin film pH sensor, FET type oxygen sensor and SPV (surface photo voltage) bio(enzyme)
sensor, are described by’ clarifying the correlation between film structure and sensor
response. It was first shown that IrOy and LaF, films were successfully used to fabricate
the thin film type pH sensor and FET type oxygen sensor, respectively. The enzyme
immobilization was done using water soluble photo—crosslinkable polymer. It was then
clarified that the strict control of both of the film morphology and crystal structure of the
sensing film is essencially important to achieve the sufficient stability of sensor response.
It was also demonstrated that the SPV sensor is a promising candidate to develope the
highly integratdd chemical sensor which has not been expected using the conventional micro

Sensors.
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Fig. 2 X-ray diffraction patterns of sputtered
IrO, film deposited in oxygen pressures of
5m Torr (b) and 40mTorr (a), respectively.
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Fig. 6 Geometrical position of a sample chip

in a sputtered chamber.
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Sensor No. 1 2 3 4 5
Sputtering rate(nm/min) 15.0 15.0 15.0 4.0 15.0
Ar pressure(Pa) 10.7 2.7 0.7 2.7 10.7
Substrate Temperature <40 <40 <40 <40 300
¢ C

x=[F}/[La] 2.98 2.80 2.61 2.58 3.36
Sensitivity (mV) 553 19.0 55 O 0
Table 1. Deposition conditions of LaF, and

Response Voltage(mv)
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g.9 Response transients of oxygen sensor
with LaF, films prepared by “off axis”
deposition metod in various Ar gas pres-
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