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Abstract

To provide users in consumer electronic products more convenient interface,
there are kinds of sensors applied in modern electronic products. Touch pad is the
most popular one, and it can be classified into three kinds: capacitance-type,
resistance-type, and real time camera. We will focus on the capacitance-type touch
pad and propose a methodology to accelerate the design flow in this thesis. In a
capacitance-type touch pad, we design sensors in trace shape and place them crossed
in horizontal and vertical directions. Once a finger is closing to a sensor, the electrical
field changing will affect the capacitance value of the sensor. The processor will
collect the capacitance value of all-traces and calculate the coordinate where the finger
locates.

The quality of a touch pad is decided by two measures. One is the sensitivity of
detecting whether a finger exists or not. The other is the resolution of finger
coordinates. We can improve touch pad quality by modifying sensor layout. In the
flow of sensor layout optimization, we must take time for capacitance extraction once
the layout is modified. The state-of-art capacitance extraction is to solve Poisson
equation in 3D or random walk-based method (Monte Carlo). Both of them are
time-consuming. To reduce the number of capacitance extraction, we propose a
statistical methodology that constructs a capacitance model relying on some results of
capacitance extraction. And by applying this model, we can generate the optimal
layout design of sensor.
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Chapter 2 Background
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2.1 Basic Structure of Touch Pad
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2.4 Capacitance Extraction
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Chapter 3 Model Construction
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3.2.1 For A Specific Size
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3.2.2 Array Extension
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3.3.1 Self Capacitance
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Chapter 4 Model Verification

4.1 W/O Finger Model Result
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4.2 W/ Finger Model Result

Self Capacitance
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Shield Capacitance
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Chapter 5 Optimization
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Chapter 6 Conclusions and Future Work
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