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(54) LCD drive method

(57)  The present invention discloses an LCD drive
method, which uses a signal of at least one segment
electrode of a multiplex drive element as a common-elec-
trode signal and uses the voltage difference of the above-
mentioned segment electrode and the signal of another
segment electrode to present images, whereby the mul-

tiplex drive element can function as a static drive element.
Via the present invention, the multiplex drive element,
which can be mass-produced in low costs, can replace
the high-cost customized static drive element. Therefore,
the present invention can be used as a solution for the
static drive LCD and reduce the costs thereof.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an LCD drive
method, particularly to a static LCD drive method (in par-
ticular a method for driving an LCD, in particular a static
LCD).

BACKGROUND OF THE INVENTION

[0002] TheLCD (Liquid Crystal Display)drive methods
are categorized into the active type and the passive type.
The passive drive method is further divided into the static
drive method and the multiplex drive method. Refer to
Fig.1, Figs.2A-2C, and Figs.3A-3B for the structure, volt-
age waveforms and voltage difference waveforms of a
conventional static drive LCD, wherein liquid crystal in a
dot 1 is driven by the voltage difference of a segment
electrode 2 and a common electrode 3. The voltage dif-
ference creates the common-segment OFF and the com-
mon-segment ON driving voltage waveforms (shown in
Figs.3A-3B) to control the transparent and opaque states
of liquid crystal in the dot 1.

[0003] Referto Fig.4, Figs.5A-5C, and Figs.6A-6B for
the structure and voltage waveforms of a conventional
multiplex drive LCD, wherein a 1/5 duty cycle and a 1/4
bias are used in the example, and wherein the voltage
differences of the segment electrodes (SI-Sn) and the
common electrodes (C1-Cn) create the common-seg-
ment OFF and the common-segment ON driving voltage
waveforms (shown in Figs.6A-6B) to control the trans-
parent and opaque states of liquid crystal in a dot.
[0004] The resolution of LCD is persistently growing.
Therefore, the multiplex drive LCD which is circuit layout-
efficient and can be mass-produced in low costs has be-
come the mainstream. The static drive LCD still has ap-
plications in some special fields. However, the static drive
LCD needs a customized driver if high resolution is re-
quired. Thus, the costs thereof are obviously increased.

SUMMARY OF THE INVENTION

[0005] One objective of the present invention is to pro-
vide a method to simulate a static drive element with a
multiplex drive element.

[0006] To achieve the above-mentioned objective, the
present invention proposes an LCD drive method, which
simulates the drive method of a static drive element, and
which uses a signal of at least one of segment electrodes
of a multiplex drive element to simulate the signal of the
common electrode of the static drive element and uses
a voltage signal of another segment electrode of the mul-
tiplex drive element to simulate a voltage signal of a seg-
ment electrode of the static drive element.

[0007] The presentinvention uses the signals of a stat-
ic drive element to simulate the signals of the common
electrode and the segment electrode of a static drive el-
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ement and uses the voltage difference thereof to drive
LCD to present images. As the present invention can
simulate a static drive element with a multiplex drive el-
ement, which can be mass-produced in low costs, the
present invention can reduce the costs of LCD.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig.1 is a diagram schematically showing the struc-
ture of a conventional static drive LCD.

Figs.2A-2C are diagrams schematically showing the
voltage waveforms of a conventional static drive
method.

Figs.3A-3B are diagrams schematically showing the
voltage difference waveforms of a conventional stat-
ic drive method.

Fig.4 is a diagram schematically showing the struc-
ture of a conventional multiplex drive LCD.
Figs.5A-5C are diagrams schematically showing the
voltage waveforms of a conventional multiplex drive
method.

Figs.6A-6B are diagrams schematically showing the
voltage difference waveforms of a conventional mul-
tiplex drive method.

Figs.7A-7C are diagrams schematically showing the
voltage waveforms according to the present inven-
tion.

Figs.8A-8B are diagrams schematically showing the
voltage difference waveforms according to the
present invention.

Figs.9A-9B are diagrams schematically showing the
voltage difference waveforms for creating a gray-lev-
el effect according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] Below, the technical contents of the present in-
vention will be described in detail with the embodiments.
However, the embodiments are only to exemplify the
present invention but not to limit the scope of the present
invention.

[0010] The presentinvention is an LCD drive method,
which simulates the drive method of a static drive ele-
ment.

[0011] Firstly, a multiplex drive element is provided,
and the multiplex drive element has a plurality of segment
electrodes outputting voltage signals. Refer to Figs.7A-
7B for the segment ON and segment OFF waveforms.
[0012] Refer to Fig.3C. The voltage signal output by
one of the segment electrodes is defined to be a first
voltage signal Sc. The first voltage signal Sc adopts the
segment OFF waveform, and another voltage signal is
defined to be a second voltage signal Ss.

[0013] Next, the voltage signal, which is output by the
segment electrode of the static drive element and defined
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to be the first voltage signal Sc, simulates the voltage
signal of the common electrode of a static drive element,
and the voltage signal, which is output by the segment
electrode of the static drive element and defined to be
the second voltage signal Ss, simulates the voltage sig-
nal of the segment electrode of the static drive element.
[0014] Then, the voltage differences of the first and
second voltage signals Sc and Ss, which respectively
simulates the common-electrode voltage signal and the
segment-electrode voltage signal of the static drive ele-
ment, are used as the driving signals of the static drive
element to present images. Refer to Figs.8A-8B for the
voltage differences of the first and second voltage signals
Sc and Ss (the segment OFF and segment ON voltage
signals). The first and second voltage signals Sc and Ss
are respectively input to the common electrode 3 and the
segmentelectrode 2 in Fig.1 to create voltage differences
to statically drive a dot 1 in Fig.1 and present images.
[0015] In the simulate static drive element of the
present invention, the voltage differences of a portion of
the duty cycle of the first and second voltage signals Sc
and Ss, which respectively simulate the common-elec-
trode voltage signal and the segment-electrode voltage
signal of the static drive element, are used to create the
gray-level effect.

[0016] Refer to Figs.9A-9B. The simulate static drive
element of the present invention selects the waveform in
a certain interval to present the gray-level effect, and the
interval of half a cycle is used in Figs.9A-9B. Besides,
the present invention may adopt a plurality of multiplex
drive elements, which simulate static drive elements, to
work together and satisfy high resolution static drive ap-
plications.

[0017] In conclusion, the present invention adopts the
voltage differences of the first and second voltage signals
Sc and Ss to simulate the operations of the static drive
element and present images. Therefore, the present in-
vention can use multiplex drive elements, which can be
mass-produced in low costs, to simulate and replace stat-
ic drive elements. Via the present invention, LCD does
not necessarily use the high-cost customized static drive
elements, and the costs of LCD are reduced.

Claims

1. Aliquid crystal display drive method, which simulates
the drive method of a static drive element, charac-
terized by steps:

providing a multiplex drive element having a plu-
rality of segment electrodes outputting voltage
signals;

defining a voltage signal output by at least one
said segment electrode to be a first voltage sig-
nal (Sc), and defining a voltage signal output by
another said segment electrode to be a second
voltage signal (Ss);
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using said first voltage signal (Sc), which is out-
put by said segment electrode, to simulate a sig-
nal of a common electrode of said static drive
element, and using said second voltage signal
(Ss), which is output by another said segment
electrode, to simulate a signal of a segment elec-
trode of said static drive element; and

using voltage differences of said first voltage sig-
nal (Sc) and said second voltage signal (Ss) to
simulate operations of said static drive element
and present images.

The liquid crystal display drive method according to
claim 1, wherein voltage differences of a portion of
a duty cycle of said first and second voltage signals
(Sc and Ss), which respectively simulate a common-
electrode voltage signal and a segment-electrode
voltage signal of said static drive element, are used
to create a gray-level effect.

The liquid crystal display drive method according to
claim 1 or 2, wherein said plurality of multiplex drive
elements work together.
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