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Abstract

Amorphous silicon (a-Si) thin-film transistors (TFTs) have attracted much
attention in the application on the integrated peripheral circuits of display electronics
such as active matrix liquid crystal displays .(AMLCDs) due to its lower the
manufacturing costmVarious attempts havesbeen reported to integrate display circuits
to peripheral area of the glass substrate:“In addition-to the peripheral area integration,
circuit integration to pixel'is considered to be required to'realize so-called high-value
added display or sheet ‘computer having input function, especially in mobile
equipments. Integration of a-Si optical sensor is considered to have a potential to be a
key technology for various kinds of advanced functions such as ambient light sensors,
image scanners, touch panel, etc. An ambient light-sensing function, which is one of
several high-value added functions, can contribute to low power consumption and
improve visibility by detecting ambient light around the display panel and controlling
the brightness of the display panel.

In this thesis, we present a detailed experimental study of the a-Si TFTs behavior
under halogen lamp illumination and identify the different TFT operating regimes. We

also propose the light-sensing circuits using the identical a-Si TFTs fabrication
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processes without any extra cost. The proposed circuit, which has a source follower,
can sense the photo leakage current under different illumination intensities and
convert the current to analog voltage signal. Through the measurement of the
proposed circuit under light variation from 0 to 63315 lux, we confirmed that the
proposed light-sensing circuit can perform sensing and readout operations accurately.
However, we analyze the possible factors that can affect the sensing accuracy and
propose the calibration methods to provide good sensing accuracy (error < 10%) in

the wide dynamic range of ambient light from 0 lux to 63315 lux.
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