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Fabrication of a multi-functional one-chip sensor for detecting
water depth, temperature, and conductivity

Nak-Chun Song, Yong-Soo Cho, and Sie-Young Choi’

Abstract

The multi-functional one-chip sensor has been fabricated to reduce output variation under various water environment. There
were a temperature sensor, a piezoresistive type pressure sensor, and a electrode type conductivity sensor in the fabricated one-
chip sensor. This sensor was measured water depth in the range of 0~180 cm, temperature in the range of 0~30 °C, and salinity
in the range of 0 wt%-~3 wi%, respectively. Since the change of water depth in solution environment depends on various factors
such as salinity, latitude, temperature, and atmospheric pressure, the water depth sensor is needed to be compensated. We tried
to compensate the salinity and temperature dependence for the pressure in water by using lookup-table method.
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Fig. 1. Microscopic photographs of a fabricated multi-
functional sensor for detecting water quality
environment; (a) front side and (b) back side.
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Fig. 2. Amplification circuit of a mutifunctional sensor for
detecting water quality environment.
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Fig. 3. The multl functional sensor module for detecting
water quality environment.
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Fig. 4. Schematic diagram of experimental set-up.
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Fig. 5. Output voltage characteristics of a water depth
sensor for water depth variation.
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Fig. 6. Voltage variation versus temperature at diode
current of 40 mA.
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Fig. 7. Wheatstone bmdge circuit for detecting conductivity.
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Table 1. Output voltage variation as a function of salinity

solution
Salinity Output voltage  Voltage variation
pure water 3826 mV 0mV
1 wi%o salinity 2385 mV 200.24 mV
2 wt% salinity 3289 mV 290.64 mV
3 wit% salinity 430.7 mV 392.44 mV
4 wit% salinity 460.0 mV 421.74 mV
5 wt% salinity 509.1 mV 470.84 mV
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Fig. 8. Voltage variation of the water depth sensor as a
function of salinity solution.
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Fig. 9. Voltage variauon of a water depth sensor as a
function of temperature.
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Fig. 10. Output voltage of a water depth sensor com-
pensated with salinity and temperature.
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