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Abstract

Amorphous silicon (a-Si) -thin-film ,transistors (T$T have attracted much
attention in the applicationson the integrated meeral.circuits of display electronics
such as active matrix liquid crystal displays (AMRE) duo to.its lower manufacturing
cost. Various attempts have been reportedstoriateglisplay circuits to peripheral area
of the glass substratesIn additional to peripharah integration, circuit integration to
pixel is considered to be required:to.realize . dtedaigh-value added display or sheet
computer having input function, especially in mebdquipments. The touch panel is
considered to have a potential to be a key teclgyolor various kinds of advanced
functions such as light sensor, image scanner,Feic.example, the latest computer
operating system (OS) well-known as window 7 has &luilt-in multi-touch function
to support the touch panel.

In this thesis, in the beginning we introduced #wlution of touch panel
including resistive type, Surface Capacitive typpdrared optical type, and embedded
optical type. The embedded optical touch panelizeslthe input function by

establishing the photo path and using the senyitofithe current in the off region of



conventional a-Si TFTs, which is so small that digohal an amplifying circuit is
needed to read out the signal. In order to avoisl ¢écess cost, we propose to use
another non-conventional structure called Gap-®gie TFTs as photo sensors in the
touch panel instead of conventional type ones. Theent in the off region of
Gap-Gate TFTs vary with the intensity of illumirgatijust like the conventional TFTs
but the characteristic is better. More surprisingtg similar photo effect also exists in
the on region of Gap-Gate TFTs where the curretdrge enough to read out directly
without any amplifying circuitbut the reliability of this region becomes a dibtng
issue due to the illumination for a long time. Agesult, we propose a correction
method to solve this problem of reliability to prd&.good sensing accuracy (error <
20%) and therefore prefer the on region.of. Gap-G&ies:ito be the sensing region in
our design of optical touch|panel. I.n additional, improved readout circuit is also
proposed for operating'in the on region, whicmiggrated in the panel and can reduce

the manufacturing cost to a degree.
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