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(57) Abstract: A touchscreen liquid crystal display that includes a liquid crystal display (100, 300, 409) including a viewing sur-
~f face, aliquid crystal area containing liquid crystal (112) located behind the viewing surface, a plurality of spaced apart elongate first
& clectrodes (108) located on a viewing surface side of the liquid crystal area and a plurality of spaced apart elongate second electrodes
% (116) located on an opposite side of the liquid crystal area, the first and second electrodes (108, 116) overlapping to form an array
& of liquid crystal pixel elements, at least some of the first electrodes (108) being displaceable towards the second electrodes (116) in
& response to external pressure applied to the viewing surface. A control circuit (400) is connected to the first and second electrodes
o (108, 116) for controlling the operation of the liquid crystal display (100, 300, 409). The control circuit (400) includes (i) a driver
O circuit (402) for driving the electrodes (108, 116) for selectively controlling a display state of the pixel elements; and (ii) a measure-

ment circuit (403) for detecting displacement of the at least some of the first electrodes (108) in response to external pressure applied
to the viewing surface.
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FURTHER INFORMATION CONTINUED FROM PCT/ASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-6,8-13

A touchscreen 1iquid crystal display and the corresponding
method steps for driving it, said touchscreen liquid crystal
display comprising first and second electrodes overlapping
to form an array of liquid crystal pixel elements, at least
some of the first electrodes being displaceable towards the
second electrodes; and a control circuit including (i) a
driver circuit for driving the electrodes for controlling a
display state of the pixel elements; and (ii) a measurement
circuit for detecting displacement of the at least some of
the first electrodes in response to external pressure
wherein a reference pixel element is Tocated outside a
viewable area of said liquid crystal display and the
measurement circuit includes a comparison circuit for
comparing the measured voltages at the electrodes to a
reference voltage from said reference pixel element.

2. claims: 1,7,12-18

A touchscreen 1iquid crystal display and the corresponding
method steps for driving it, said touchscreen liquid crystal
display comprising first and second electrodes overlapping
to form an array of 1iquid crystal pixel elements, at least
some of the first electrodes being displaceable towards the
second electrodes; and a control circuit including (i) a
driver circuit for driving the electrodes for controlling a
display state of the pixel elements; and (ii) a measurement
circuit for detecting displacement of the at least some of
the first electrodes in response to external pressure
wherein in a first mode the measurement circuit measures the
electrical characteristic of a subset of pixel elements
until said electrical characteristic indicates that external
pressure has been applied and in a second mode after the
first mode, the measurement circuit measures the electrical
characteristic of a larger set of pixel elements and
determines the location of said external pressure.

3. claims: 12,13,19,20
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

A method of driving a touchscreen liquid crystal display,
said touchscreen Tiquid crystal display comprising first and
second electrodes overlapping to form an array of liquid
crystal pixel elements, at Teast some of the first
electrodes being displaceable towards the second electrodes;
the method including the steps of (a) driving the electrodes
to cause the pixel elements to display an image; and (b)
sampling voltages between said electrodes; and (c)
determining based on the sampled voltages if any of the at
least some of the first electrodes have been displaced
towards the second electrodes

wherein the center of deflection of the first electrodes is
determined by determining a weighted average of the
deflection at a plurality of pixel location and determining
a centroid of the deflection based on the weighted average.

page 3 of 3
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