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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD OF THE SAME

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention relates to a liquid crystal display
(LCD) device and its driving method. More particularly, the
present invention relates to an LCD device and its driving
method, which can insert a black image in display without
exporting a black signal to the displaying region.

2. Description of Related Art

The early applications of the thin-film transistor (TFT)
LCD are usually on the notebook computer and terminal of
personal computer. In this situation, most of the image signals
are standstill image. In recent years, under the development
by the LCD manufacturers, the liquid-crystal displaying tech-
nology has been gradually applied to the TFT-LCD in large
size, and the image signals have changed from the standstill
manner into dynamic manner. However, the current TFT-
LCD is using the hold-type for display, that is, before the next
set of data being written in, the pixels are held for display the
current data. Thus, when this hold-type, of which the relation
between the voltage and the timing is shown in FIG. 4, is
operated in the dynamic image, it would cause a phenomenon
of dragging image for the dynamic image.

Referring to FIG. 5, F1G. 5 is a circuit block, schematically
illustrating a conventional LCD. The conventional LCD 500
includes a source driving circuit 502, a first gate integrated
circuit 504, a second gate integrated circuit 506, a third gate
integrated circuit 508 and a displaying region 510. Wherein,
the displaying region 510 includes multiple image pixel block
regions, formed from gate driving lines G1-G768 and source
driving lines CH1-CH3072.

In the conventional technology, the first gate integrated
circuit 504, the second gate integrated circuit 506, and the
third gate integrated circuit 508 are receiving an output
enabling signal. The output enabling signal includes a first
output enabling signal, a second output enabling signal, and a
third output enabling signal. The first output enabling signal
controls the first gate integrated circuit 504, the second output
enabling signal controls the second gate integrated circuit
506, and the third output enabling signal controls the third
gate integrated circuit 508.

Referring to FIG. 5§ and FIG. 6, in the conventional tech-
nology, after the gate driving line G1 being conducted, when
the first output enabling signal is at the logic high, the scan-
ning signal is not exported to the gate driving line G1. It is
until the first output enabling signal is at the logic low, then
the gate driving line G1 exports the scanning signal. After
gate driving line G2 being conducted, when the first output
enabling signal is at logic low, the scanning signal is then
exported to the gate driving line G2. After gate driving line G3
being conducted, when the first output enabling signal is at
logic low, the scanning signal is then exported to the gate
driving line G3.

In summary, the current LCD device causes the phenom-
enon of dragging image due to a low speed for displaying
image and an eye’s image lag for a user.

SUMMARY OF THE INVENTION

The invention provides a driving method for the LCD
device, which sets the gate driving lines, which are conducted
but are not exporting with the scan signal, to a common
voltage.
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The invention provides an LCD device, which uses the
charge sharing circuit, such that a black image can be inserted
without applying the black signal.

The invention provides a driving method for an LCD
device. The LCD device includes multiple gate driving lines,
multiple source driving lines, a gate driving circuit, and a
source driving circuit, wherein the gate driving circuit
includes several gate integrated circuits. The driving method
includes conducting two of the gate driving lines respectively
controlled by different gate integrated circuits. Then, it is
determined that one of the two conducted gate driving lines is
applied with the scan signal, according to a first output
enabling signal and a second output enabling signal being
received. A latch signalis received, wherein during a period at
a high logic level of the latch signal, the adjacent source
driving lines are shorted.

Inaccordance with the foregoing embodiment of the inven-
tion, in the foregoing driving method, when the latch signal is
at ahigh logic level, the adjacent two source driving lines are
shorted.

Inaccordance with the foregoing embodiment of the inven-
tion, the gate driving lines without exporting the black signals
are applied with a voltage equal to the common voltage.

The invention further provides an LCD device. The LCD
device includes multiple gate driving lines, a gate driving
circuit, multiple source driving lines, a source driving circuit.
The gate driving circuit is coupled to the gate driving lines.
The gate driving circuit includes multiple gate integrated
circuits, and the gate integrated circuits are based on the
received multiple output enabling signals to determine
whether or not the scan signal is exported to one of the two
conducted gate driving lines controlled by different gate driv-
ing circuits. The foregoing source driving circuit is coupled to
the source driving lines. The source driving circuit includes
multiple charge sharing circuits. These charge sharing cir-
cuits are determined, according to the latch signal, whether or
not to electrically connect the adjacent two source driving
lines. Wherein, these charge sharing circuits receive the latch
signal, and the adjacent two source driving lines are shorted

during the time period when the latch signal is at the logic
high level.

In accordance with the embodiment of the invention, when
the latch signal is at a low logic level, the charge sharing
circuits are to open the adjacent two source driving lines.

Since the invention uses the charge sharing circuits, it is not
necessary to export the black signal to the displaying region,
and a black image can be inserted by applying a common
voltage to the conducted gate driving lines, which do not
export black signals. In addition, most of charging time can be
saved for use by the normal signal. As a result, the phenom-
enon of insufficient charging is also reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the invention.

FIG. 1A is a block diagram, schematically illustrating a
LCD device, according to a preferred embodiment of the
invention.

FIG. 1B is a flow diagram, schematically illustrating a
driving method for an LCD device, according to a preferred
embodiment of the invention.
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FIG. 2 is circuit diagram, schematically illustrating the
inner circuit of a source driving circuit, according to a pre-
ferred embodiment of the invention.

FIG. 3 is a drawing, schematically illustrating a waveform
of signal in an LCD device, according to a preferred embodi-
ment of the invention.

FIG. 4 is a drawing, schematically illustrating a waveform
of signal in a hold-type of the conventional LCD device.

FIG. 5 is a block diagram, schematically illustrating the
circuit of a conventional LCD device.

FIG. 6 is a drawing, schematically illustrating a waveform
of signal in a conventional LCD device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1A, FIG. 1A is a block diagram, sche-
matically illustrating a LCD device, according to a preferred
embodiment of the invention. The LCD device includes a
source driving circuit 102, a gate driving circuit 104, and a
displaying region 112. Wherein, the displaying region 112
includes, for example, the gate driving lines G1-G768, the
source driving lines CH1-CH3072, 50 as to form a plurality of
pixel blocks. Since the XGA type is taken as the example for
descriptions, the number of the gate driving lines is 768 and
the number of the source driving lines is 3072. However, it is
not the only limitation in practical application.

In the embodiment, the gate driving circuit includes a gate
integrated circuit 106, a second gate integrated circuit 108,
and a third gate integrated circuit 110, and receives a first
output enabling signal, a second output enabling signal, and a
third output enabling signal, from a timing controller T-CON
116. The first gate integrated circuit 106 controls the gate
driving lines G1-G256, the second gate integrated circuit 108
controls the gate driving lines G257-G512, the third gate
integrated circuit 110 controls the gate driving lines G513-
G768.

The source driving circuit 102 controls the source driving
lines CH1-CH3072, and is implemented with a charge shar-
ing circuit between adjacent two source driving lines.

Referring to FIG. 2, FIG. 2 is circuit diagram, schemati-
cally illustrating a source driving circuit, according to a pre-
ferred embodiment of the invention. The source driving cir-
cuit 102 includes digital-to-analog converters 202 and 204,
operational amplifiers 206 and 208, charge sharing circuit
210 and resistors 212 and 214.

The digital-to-analog converter (DAC) 202 receives a posi-
tive gamma correction signal and a data signal. After conver-
sion from digital to analog, the results are exported to opera-
tional amplifier 206. Likewise, the digital-to-analog
converter 204 receives a negative gamma correction signal
and a data signal. After conversion from digital to analog, the
results are exported to operational amplifier 208.

One end of the charge sharing circuit 210 receives a latch
signal, and the other two ends respectively coupled to the
operational amplifier 206 and the operational amplifier 208.
The resistor 212 is coupled between the source driving line
and the output end of the operational amplifier 206. The
resistor 214 is coupled between the source driving line and the
output end of the operational amplifier 208. Wherein, it is
determined whether or not the charge sharing circuit 210 is
electrically coupled to the source driving line being coupled
with the resistor 212 and the resistor 214, according to the
latch signal.

In the embodiment of the invention, the charge sharing
circuit 210 can be, for example, a MOS transistor but being
not limited.
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In the embodiment of the invention, any two gate driving
lines respectively controlled by different integrated circuits
are conducted at the same time. For example, when one of the
conducted gate driving lines is coupled to the first gate inte-
grated circuit 106, then the other one of the conducted gate
driving lines can be any one of the gate driving lines being
coupled to the second gate driving circuit 108 or any one of
the gate driving lines being coupled to the third gate driving
circuit 110.

Referring to FIG. 1A and FIG. 1B, for easy description, in
the embodiment, the gate driving line G1 and G257 are taken
as the example for description but it is not only limited.

In the embodiment, two gate driving lines G1 and G257 are
conducted at the same time period, and the first output
enabling signal and the second output enabling signal are
used to respectively the first gate integrated circuit 106 and
the second gate integrated circuit 108 (S102). When the first
output enabling signal and the second output enabling signal
are both at low logic level, the first gate integrated circuit 106
and the second gate integrated circuit 108 then export the scan
signal. Therefore, when the first output enabling signal and
the second output enabling signal are in opposite phase, as
shown in FIG. 3 marked by the shaded portion of the gate
driving lines G1 and G257, only one of the gate driving lines
G1 and G257 can export the scan signal (S104).

Then, the polarity of the latch signal at the rising edge is
used, so that during the width of the latch signal, as shown in
FIG. 3 at the shaded portion of the gate driving line G257), the
CH1 with CH2, CH3 with CH4, CH5 with CHS, ..., CH3071
with CH3072 are shorted (S106). As a result, the positive and
negative charges on the gate driving line G257 can be neu-
tralized, and then the voltage is approaching to the common
voltage Vcom.

Then, at the falling edge of the latch signal, as shown in
FIG. 3 at the shaded portion of the gate driving line G1), the
CH1 with CH2, CH3 with CH4, CH5 with CHS, ..., CH3071
with CH3072 are open (S108), and then the source driving
lines CH1-CH3072 can transmit the data signals. In this driv-
ing sequence, the way of CRT display with impulse type to
insert the black image can be simulated to solve the phenom-
enon of dragging image in dynamic image.

In summary, in the LCD device and the driving method of
the invention, since the use of the charge sharing circuit can
allow the conducted gate driving lines without exporting the
black signals, such as scan signals, to approach the common
voltage. As aresult, the function to insert a black image can be
achieved without exporting a black signal to the displaying
region. Also and, most of charging time can be saved for use
by the normal signal. The phenomenon of insufficient charg-
ing is also reduced.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present invention without departing from the scope or
spirit of the invention. In view of the foregoing descriptions,
it is intended that the present invention covers modifications
and variations of this invention if they fall within the scope of
the following claims and their equivalents.

What is claimed is:

1. A driving method of liquid crystal display (LCD) device,
wherein the LCD device comprises a plurality of gate driving
lines, a plurality of source driving lines, a gate integrated
circuit, and a source driving circuit, the gate driving circuit
include a plurality of gate integrated circuits, the driving
method comprising:

conducting two of the gate driving lines, respectively con-

trolled by the different gate integrated circuits;
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receiving a first output enabling signal and a second output
enabling signal, and determining whether or not export-
ing a scan signal to one of the two conducted gate driving
lines, according to the first output enabling signal and
the second output enabling signal; and

receiving a latch signal, wherein when the latch signal is at
a logic high level in a period, the adjacent two source
driving lines are shorted.

2. The driving method of claim 1, further comprising open-
ing the adjacent two source driving lines when the latch signal
is at a logic low level in the period.

3. The driving method of claim 1, wherein the gate driving
lines, which are not exporting black signals, is set to a com-
mon voltage.

4. The driving method of claim 1, wherein when the first
output enabling signal is at the logic low level, the scan signal
is then exported to the conducted gate driving lines.

5. The driving method of claim 1, wherein when the second
output enabling signal is at the logic low level, the scan signal
is then exported to the conducted gate driving lines.

6. The driving method of claim 1, wherein when the first
output enabling signal is at the logic high level, the scan signal
is not exported to the conducted gate driving lines.

7. The driving method of claim 1, wherein when the second
output enabling signal is at the logic high level, the scan signal
is not exported to the conducted gate driving lines.

8. A liquid crystal display (LCD) device, comprising:

a plurality of gate driving lines;

a gate driving circuit, coupled to the gate driving lines, the
gate driving circuit comprising a plurality of gate inte-
grated circuits, wherein the gate integrated circuits
receives a plurality of output enabling signals, and deter-
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mine whether or not to export a scan signal to one of the
two gate driving lines being conducted and controlled by
different gate integrated circuits, according to the output
enabling signals;

a plurality of source driving lines; and

asource driving circuit, coupled to the source driving lines,

wherein the source driving circuit comprises a plurality
of charge sharing circuits, the charge sharing circuits
determine whether or not the adjacent source driving
lines are electrically connected, according to a latch
signal;

wherein when the charge sharing circuits receive the latch

signal, then when the latch signal is at a logic high level
in aperiod, the adjacent source driving lines are shorted.

9. The LCD device of claim 8, wherein when the latch
signal is at a logic low level in a period, the charge sharing
circuits open the adjacent two source driving lines.

10. The LCD device of claim 8, wherein each of the charge
sharing circuits includes a transistor.

11. The LCD device of claim 8, wherein when the output
enabling signals are at a logic low level in a period, the scan
signal is exported to the conducted gate driving lines.

12. The LCD device of claim 8, wherein when the output
enabling signals are at a logic high level, the scan signal is not
exported to the conducted gate driving lines.

13. The LCD device of claim 12, wherein the gate driving
lines, which are not exporting with black signals, are at a
common voltage.

14. The LCD device of claim 8, further comprising a timing
controller, coupled to the gate driving circuit, and exporting
the output enabling signals.
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