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A Study on Compact and High Precision Gas Concentration Sensor
Using Ultraviolet Light Absorption

Hidekazu ISHII
Supervisor: Shigetoshi SUGAWA, Research Advisor: Rihito KURODA

The gas concentration control technique in the electronic device manufacturing process is very important.
However its application is limited by the abilities of current gas concentration sensors based on ultrasonic and
infrared absorption methods. The ultraviolet light absorption method is proposed in this thesis as a measurement
method that can realize high precision, short measurement time for various types of gases. In this thesis, a charge
amplifier circuit capable of detecting a light signal with high precision is used as a light detection circuit.
Furthermore, a time-sharing light illumination method was introduced in which the two-wavelength LED light
source was irradiated separately and the difference in absorbance was converted to concentration. A compact gas
concentration sensor unit was fabricated and a measurement accuracy of 12.2 ppm relative standard deviation and a
measurement time of 400 msec were achieved. Ten kinds of representative metal organic and metal chloride gases
were selected, and the detection limit of + 1% or less with respect to the supply concentration was achieved for all
the gases.
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