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Capacitive Touch Sensor Pixel Circuit with Single a-InGaZnO Thin Film Transistor
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Abstract

The a-InGaZnO (a-IGZO) thin film transistor (TFT) has the advantages of larger mobility than that of amorphous silicon TFTs,
acceptable reliability and uniformity over a large area, and low process cost. A capacitive-type touch sensor was studied with an a-IGZO
TFT that can be used on the front side of a display due to its transparency. A capacitive sensor detects changes of capacitance between
the surface of the finger and the sensor electrode. The capacitance varies according to the distance between the sensor plate and the
touching or non-touching of the sensing electrode. A capacitive touch sensor using only one a-IGZO TFT was developed with the reduc-
tion of two bus lines, which made it easy to reduce the pixel pitch. The proposed sensor circuit maintained the amplification per-

formance, which was investigated for various drive conditions.
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Fig. 1. Capacitive-type touch sensor ; (a) Mutual capacitance type,
(b) Self-capacitance type [10].
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Fig. 2. Cross section of top gate a-IGZO TFT pixel sensor.
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Fig. 3. Transfer characteristics of a-IGZO TFT.
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Fig. 4. (a) Reference circuit for the capacitive touch sensor, (b)
Proposed circuit for the capacitive touch sensor.
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Fig. 5. Simulation results; (a) the reference circuit, (b) the proposed

circuit.
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