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(57 ABSTRACT

A liquid-crystal-display (LCD) and a display panel thereof
are provided. The display panel includes a plurality of pixel
row units and a plurality of switch units. Each pixel row unit
is connected between a scan line and a potential switch line.
The first end of each switch unit receives the common voltage
provided by the display panel, and the second end of each
switch unit is connected to its corresponding potential switch
line. Thus, not only the flicker-noise of the display panel is
reduced, but also the display-quality of the LCD is promoted.

502
,

source driver

VS1 VSZ VS] VSN
503
Y g, 9 3 9
6L, J PI, J ZBIZ J 3FjI3 J ;’.IN ?JO
e T e T T
SC, | - = ! ] = cees A
J St 0 W To T T
_ W
2 3 59
3 | POl B L a0
S LG Rl [ L L
S, || = yil _nq : _qu
! _/\l/ Sw“ Tcss Sw“ TC54 T T
SW;;
5 C?Lz 501




Patent Application Publication Oct. 2,2008 Sheet 1 of 7 US 2008/0238853 Al

3L

100
FIG. 1 (PRIOR ART)
S
Gt T
Vcom
Cye — G
— 1T V, i
. A ?01 TCQd
200

FIG. 2 (PRIOR ART)



Patent Application Publication Oct. 2,2008 Sheet 2 of 7 US 2008/0238853 Al

Vy
Y
e 1
M|\ / ““““ {a% |
o | ! |
V&Z”‘__ __Jl :__:\_& _____
& T —AVq
Vs v,
FIG. 3 (PRIOR ART)
3
Vo
6,4 ¢ —
WNer
B — o
R ] L ——
% 6,

FIG. 4 (PRIOR ART)



Oct. 2,2008 Sheet 3 of 7 US 2008/0238853 A1

Patent Application Publication

g "OlId

105~

JaALIp 80Jn0s

=
208

WOo9
. SRR
3 ) — — @ S
Hﬁ T &ﬁ HS @oﬁ ws |11 A
o o0 1 \\\4 Nom
sl T il e L ods | -
e 7 7 7 , \, | K| @
T I 14 1 T P S
e P M — g e— Tm% -
0T M OT_MS A
T_I T_l T_I T_l —=Hrg
7. T b e L o
y zm.xn_\. :m_\ \ .\1 3 T_ % _ow
0ls g /7



Patent Application Publication Oct. 2,2008 Sheet 4 of 7 US 2008/0238853 Al

i-- ) wom T -i
§ v A\/GP Vi i L
VS 1y i !
SG 1= A V
Ve J
\C, -
D, — — L
SC, ———

FIG. 6



Patent Application Publication Oct. 2,2008 Sheet 5 of 7 US 2008/0238853 Al

o
—,
¥ o I

FIG. 7A

qdi
M

C
vl
X Sw5‘ TC51

- SL
L

Ycom




Patent Application Publication Oct. 2,2008 Sheet 6 of 7 US 2008/0238853 Al

55 5 5 T
oS
T
l” | <
O
o
=
L)
w
B~ B ey
Ly
1] >

FIG. /B

l SG] O—

|

AV

VH -
V, ———

SG;



Patent Application Publication Oct. 2,2008 Sheet 7 of 7 US 2008/0238853 Al

00
= :
o O
—
= L
o /
[
g =] A
_____ i 00O .. o0 .
7 9
L
H H
g g \W M —t LT ) [XIRIY]
2| =
OONK g
1 - -
g W T\ ™\ 7T\ Va
H H
@ —H
g N M M M m
e
o -t
_ &8\ o %\_} 5
! —> v sse
B 35 NS o 5 = =
(p] v 8
M see o
3 A
3 b
0\ | JoALp 91D
L. : R —




US 2008/0238853 Al

LIQUID CRYSTAL DISPLAY AND DISPLAY
PANEL THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 96110706, filed on Mar. 28, 2007.
All disclosure of the Taiwan application is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention generally relates to a liquid
crystal display and display panel thereof, and more particu-
larly, to a liquid crystal display and display panel thereof
which may selectively receive a common voltage by using
pixel row units.

[0004] 2. Description of Related Art

[0005] Nowadays, a liquid crystal display (LCD) is widely
used, and has replaced cathode ray tube (CRT) display. There-
fore, it has become one of the mainstream display for the next
generation displays. With the development of the semicon-
ductor technology, several large size liquid crystal displays
have been developed, but which also poses another technical
challenge, namely flicker noise tends to be more serious in
larger size display panel.

[0006] There are two kinds of structures for the pixel unites
in a conventional display panel, one is as shown in the sche-
matic view for illustrating the structure, of a pixel unit 100 in
FIG. 1, and the other is as shown in the schematic view for
illustrating the structure of a pixel unit 200 in FIG. 2. Refer-
ring to FIG. 1 and FIG. 2, the pixel units 100 and 200 respec-
tively comprise a transistor 101, a liquid crystal capacitance
CLC, a storage capacitance Cg, and a parasitic capacitance
C,.+ And the greatest difference is that the design of the
storage capacitance Cg is on a common voltage (Veom) (Cq
on common) in the pixel unit 100, and the design of the
storage capacitance Cg is on a scan line G,,_,(C, on gate) in
the pixel unit 200.

[0007] Regardless of the structure for pixel unit used, when
a gate signal SG outputted from a gate driver (not shown) is
rapidly reduced from a high potential V, to a low potential V,
to result in turning off the transistor 101, and coupling effect
caused by the parasitic capacitance C,, will result in decrease
in the drain voltage V, of the transistor 101 by a potential
difference AV ,, which may be expressed by the equation

(1):

Caa (1

AVer = ———=———AY,
T ng+CS+CLC cop

wherein AV =V -V, and the potential difference AV, is
referred to as a feed-through voltage. We can know from the
equation (1) that because the feed-through voltages AV . of
the pixel units in conventional display panels are not com-
pletely same, there will result in flicker noises of display
panels, so as to increase the flicker noise of the liquid crystal
display.

[0008] In order to decrease the flicker noise generated by
feed-through effect mentioned above, known methods have
developed various methods for resolving the problem, com-
prising:
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[0009] 1. modifying the common voltage provided to the
display panel according to the feed-through voltage AV
and

[0010] 2. using the driving method of a third or fourth order
gate signal.
[0011] FIG. 3 is a waveform diagram for illustrating the

related methods mentioned above. It is suitable for the pixel
unit 100 disclosed above. Referring to FIG. 1 and FIG. 3,
when the gate signal SG is a high potential V, the transistor
101 is turned on. At the same time, the source voltage V
transmitted over the data line SL will be stored on the liquid
crystal capacitance V, ., such that the potential of the drain
voltage V, will be changed to as the potential of the source
voltage V. However, when the gate signal SG is rapidly
reduced from the high potential V,; to the low potential V;,
the potential of drain voltage V, will be reduced by a feed-
through voltage AV ... In order to eliminate the flicker noise
caused by the feed-through voltage AV ., the related method
1 modifies the common voltage V_,,, of the display panel to
the optimum common voltage V'__ ..

[0012] However, it must perform a complicated hand mea-
surement to determine the optimum common voltage V'__,,
provided to the display panel at the beginning of modifying
the common voltage V_,,, by the related method 1. Further-
more, the properties of each display panel are not completely
the same, so the optimum common voltage V' . determined
above will not meet completely each display panel.

[0013] FIG. 4 is a waveform diagram for illustrating the
related method mentioned above. It is suitable for the pixel
unit 200 disclosed above. Referring to FIG. 2 and FIG. 4,
when the potential of the drain voltage V, is reduced by a
quality of a feed-through voltage AV, the potential of the
drain voltage V,, will be stepped charged to the potential of
the source voltage V¢ by the compensating voltage V, pro-
vided by the gate signals SG,,; and SG,, during the low
potential period in the related method 2.

[0014] However, the compensating voltage V, provided by
the related method 2 will be calculated out according to a
theoretical equation, but the gate signal SG is generated by the
gate driver in the liquid crystal display in the actual applica-
tion. Thus, during the period of increasing the accuracy onthe
compensating voltage V 5, the complexity of the design on the
gate driver is also increased. Therefore, when the related
method 2 eliminates the flicker noise of the liquid crystal
display, the complexity of the design on the gate driver is also
increased. As the result, the liquid crystal display will have
more layout area and more waste of the power.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed to a
display panel with many switch units for controlling the time
points at that the pixel row units receive the common voltage
of the display panel. Thus, the common voltage of the display
panel is maintained at an optimal potential, and the design of
the circuit on the gate driver is simple. At the result, the
problems caused by the feed-through effect may be effec-
tively reduced.

[0016] The present invention is also directed to a liquid
crystal display including the advantages of the display panel
mentioned above. Thus, not only the problems caused by the
feed-through effect may be reduced but also the flicker noise
of the display panel may be reduced, and thereby promote the
display-quality of the LCD.
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[0017] The present invention provides a display panel. The
display panel comprises a plurality of pixel row units and a
plurality of switch units. Each the pixel row unit is connected
between a scan line and a potential switch line. The first end
of each switch unit receives the common voltage provided by
the display panel, and the second end of each switch unit is
connected to its corresponding potential switch line. Thereby,
each switch unit conducts its first end and its second end
before the high potential transition of its corresponding gate
signal, such that its corresponding pixel row units receive the
common voltage derived from the display panel. Further-
more, each switch unit disconnects its first end and its second
end before the low potential transition of its corresponding
gate signal, such that its corresponding pixel row units will be
switched to a floating state.

[0018] In one embodiment of the present invention, each
pixel row unit mentioned above comprises N pixel units, and
the N pixel units correspond to N data lines one by one,
wherein N represents integer that is greater than zero. Each
pixel unit comprises a first switch and a storage circuit. The
first switch is used to determine whether its corresponding
data line is electrically connected to the storage circuit. The
storage circuit is used to determine the gray level of the
display panel.

[0019] It is noted that the forementioned storage circuit
comptises at least a liquid crystal capacitance, and the first
switch is a transistor. Furthermore, the forementioned data
line is electrically connected to the source driver of the liquid
crystal display.

[0020] In one embodiment of the present invention, each
switch unit includes at least a switch. And the gate driver of
the liquid crystal display generates the forementioned the
gate signals and a plurality of potential switch signals, each
switch unit may determine the conductive state between the
first end and the second end according to its corresponding
potential switch signal.

[0021] According to another aspect, the present invention
provides a liquid crystal display comprising a display panel,
a plurality of switch units, and a driving unit. The display
panel comprises at least a plurality of pixel low units and each
pixel low unitis connected between a scan line and a potential
switch line. The first end of each switch unit is used to receive
the common voltage of the display panel, and the second end
of each switch unit is electrically connected to the potential
switch line. Thereby, each switch unit conducts its first end
and second end before the high potential transition of its
corresponding gate signal, such that its corresponding pixel
row unit receives the common voltage derived from the dis-
play panel. Furthermore, each switch unit disconnects its first
end and second end before the low potential transition of its
corresponding gate signal, such that its corresponding pixel
row unit may be switched to a floating state. The driving unit
is used to drive the display panel.

[0022] In one embodiment of the present invention, the
driving unit comprises a gate driver and a source driver,
wherein the gate driver may be used to generate the gate
signals, and the source driver may be used to generate the
source voltages required for driving the pixel row units.

[0023] The liquid crystal display and display panel thereof
provided by the present invention may employ the switch
units to control the time points at that the pixel row units
receive the common voltage of the display panel. Therefore,
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not only the flicker noise of the display panel is reduced but
also the display-quality of the liquid crystal display may be
effectively promoted.

[0024] These and other exemplary embodiments, features,
aspects, and advantages of the present invention will be
described and became more apparent from the detailed
description of exemplary embodiments when read in con-
Junction with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
porated 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.

[0026] FIG. 1 is a schematic view illustrating a structure of
a pixel unit of a conventional display panels.

[0027] FIG. 2 is a schematic view illustrating a structure of
another pixel unit of a conventional display panel.

[0028] FIG. 3 is a waveform diagram for illustrating a con-
ventional method 1.

[0029] FIG. 4 is a waveform diagram for illustrating a con-
ventional method 2.

[0030] FIG. 5is a schematic view illustrating a structure of
a display panel according to an embodiment of the present
invention.

[0031] FIG. 6 is a waveform diagram for illustrating the
display panel of FIG. 5.

[0032] FIG. 7A is a schematic view illustrating a structure
of a portion of the display panel of FIG. 5.

[0033] FIG. 7B is a diagram illustrating the operating prin-
ciple of the pixel unit PI,.

[0034] FIG. 8 is a schematic view illustrating a structure of
the liquid crystal display according to another embodiment of
the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0035] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

[0036] The main technical features of the present invention
are that pixel row units may selectively receive the common
voltage from a display panel in conjunction with the conduc-
tive state between two ends of switch units, thereby the flicker
noise caused by a feed-through effect may be eliminated. The
display panel and the liquid crystal display of the present
invention will be explained below, however, this is not
intended to limit the scope of the present invention, it will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present invention.

[0037] FIG. 5is a schematic view illustrating a structure of
the display panel according to one embodiment of the present
invention. Referring to FIG. 5, a display panel 501 comprises
aplurality of pixel row units and a plurality of switch units. In
order to distinctly represent each member, FIG. 5 only illus-
trates pixel row units 510 and 520, and switch units 530 and
540. The pixel row units 510 are connected between a scan
line GL, and a potential switch line CL,, and the pixel row
units 520 are connected between a scan line GL, and a poten-
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tial switch line CL,. The first end of the switch unit 530 is
used to receive the common voltage Veom of the display
panel 501, and the second end of the switch unit 530 are
electrically connected to the potential switch line CL,. Fur-
thermore, the first end of the switch unit 540 is used to receive
the common voltage Vcom of the display panel 501, and the
second end of the switch unit 540 is electrically connected to
the potential switch line CL,.

[0038] The pixel row units 510 comprise N pixel units PI;
to PI. Wherein N pixel units P1; to PI,, respectively corre-
spond to N data lines SL, to SL,, and N represents an integer
that is greater than zero. Furthermore, each of the pixel units
PI, to PI,, comprises a switch, a storage circuit, and a parasitic
capacitance. It is noted that the switch of each of the pixel
units PI, to PI, comprises a transistor, and the storage circuit
mentioned above comprises at least a liquid crystal capaci-
tance.

[0039] For example, the pixel unit PI, comprises a switch
SWj, . astorage circuit (liquid crystal capacitance Cs, ), and a
parasitic capacitance C_; . Wherein the first end of the switch
SWj, is electrically connected to the corresponding data line
SL,, and the controlling end of the switch SW., is electrically
connected to a scan line GL,. The storage circuit (liquid
crystal capacitance Cs, ) is connected between the second end
of the switch SW5, and the potential switch line CL,. The
parasitic capacitance C_ ;, iselectrically connected to the scan
line GL, and the second end of the switch SWy;,.

[0040] Similarly, the pixel unit P1, includes a switch SW.,,
a storage circuit (liquid crystal capacitance Cs,), and a para-
sitic capacitance C,,,. Wherein the first end of the switch
SW_ is electrically connected to the corresponding data line
SL,, and the controlling end of the switch SW, is electrically
connected to a scan line GL,. The storage circuit (liquid
crystal capacitance Cs.,) is connected between the second end
of the switch SW, and the potential switch line CL,,. The
parasitic capacitance C,;, is electrically connected to the scan
line GL, and the second end of the switch SWs,. Similarly,
the detailed structures of the pixel units P1, to PI,, may be
deduced, and the detailed description thereof is omitted.
[0041] The structures of the forementioned pixel row units
520 are similar to those of the pixel row units 510. The pixel
row unit520 comprises N pixel units PII, to PII,. Wherein the
N pixel units PII; to PII,, also respectively correspond to N
data lines SL, to SL,. Furthermore, each of the pixel units
PII, to PII comprises a switch, a storage circuit, and a para-
sitic capacitance. Similarly, the switch of each of the pixel
units PII; to PIIL,; comprises a transistor, and the storage cir-
cuit comprises at least a liquid crystal capacitance.

[0042] For example, the pixel unit PII, comprises a switch
SW.,. astorage circuit (liquid crystal capacitance Cs;), and a
parasitic capacitance C, . Wherein the first end of the switch
SW., is electrically connected to the corresponding data line
SL,, and the controlling end of the switch SW.; is electrically
connected to a scan line GL,. The storage circuit (liquid
crystal capacitance Cs,) is connected between the second end
of the switch SWs; and the potential switch line CL,. The
parasitic capacitance C, ;; is electrically connected to the scan
line GL, and the second end of the switch SW.;.

[0043] Similarly, the pixel unit PII, includes a switch
SW.,, astorage circuit (liquid crystal capacitance Cs,), and a
parasitic capacitance C, ,,. Wherein the first end of the switch
SW.,, is electrically connected to the corresponding data line
SL,, and the controlling end of the switch SW.,, is electrically
connected to a scan line GL,. The storage circuit (liquid
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crystal capacitance C, ) is connected between the second end
of the switch SW, and the potential switch line CL,. The
parasitic capacitance C, 4, is electrically connected to the scan
line GL, and the second end of the switch SW ;. Similarly, we
can deduce the detailed structures of the pixel units PII; to
PII,, and the detailed description is thereof omitted.

[0044] The display panel 501 is suitable for a liquid crystal
display, and the source driver 502 and the gate driver 503
contained in the liquid crystal display are well known to those
skilled in the art. Wherein the source driver 502 is electrically
connected to the data line SL, to SL, and the gate driver 503
is electrically connected to the scan line GI; and GL,. Herein
the source driver 502 is used to generate source voltages VS,
to VS, required for driving the pixel row units 510 and 520.
The gate driver 503 is used to generate gate signals SG, and
SG, required for switching the pixel row units 510 and 520.
[0045] FIG. 6 is a waveform diagram for illustrating the
display panel of FIG. 5. For illustration purpose, referring to
FIG. 7A, the pixel row unit 510 and the switch unit 530 are
taken as examples, and node voltages VD, and VC, are shown
in FIG. 7A. Referring to FIG. 6 and FIG. 7A, the pixel unit PI,
may receive the gate signal SG, via the scan line GL,, and
receive the source voltage VS, via the data line SL,. The
switch unit 530 may determine the conductive state between
its first end and its second end according to a potential switch
signal SC,, and the potential switch signal SC, may be pro-
vided by the gate driver 503, or may be provided by other
members according to the design. It is noted that the switch
unit 530 includes at least a switch SW .

[0046] Before the gate signal SG, is switched from a low
potential V; to a high potential V,,, that is before the high
potential V, transition of the gate signal SG, the switch unit
530 will conduct its first end and second end according to the
potential switch signal SC, (for example, a logic 1). Thus,
when the gate signal SG, is a high potential V,, the second
end of the storage circuit (liquid crystal capacitance Cy;) is
electrically connected to the common voltage V... and the
potential of the node voltage VC, will be also changed to the
potential of the common voltageV ., ,, according to this. At the
same time, because the switch SW, is turned on, the source
voltage VS, will charge the storage circuit (liquid crystal
capacitance Cs, ), such that the potential of the node voltage
V. will be changed to the potential of the source voltage VS, .
[0047] Before the gate signal SG is switched from a high
potential V to a low potential V,, that is before the low
potential V, transition of the gate signal SG,, the switch unit
530 will disconnect its first end and its second end according
to the potential switch signal SC, (for example, a logic 0). At
the same time, referring to the operating principle of the pixel
unit PI; as shown in FIG. 7B, if the second end of the storage
circuit (liquid crystal capacitance Cs,) is always electrically
connected to the common voltage V_,,, (VC,=V ), and the
gate signal SG, is switched from a high potential V,, to a low
potential V,, the potential difference AV ;. caused by the gate
signal SG, will be respectively stored in the liquid crystal
capacitance Cs, and the parasitic capacitance C,,;, according
to the law of dividing voltage. In other words, the potential of
the node voltage VD, will be changed at the same time, and
the amount of charges stored in the storage circuit (liquid
crystal capacitance Cs;) will also be changed correspond-
ingly, wherein the variation of the node voltage V,,, is:
AVD |=AV ;. *C, ) /(Co iy #Cs)

[0048] However, in the embodiment of FIG. 7, when the
gate signal SG, is switched from a high potential V, to a low
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potential V,, the second end of the storage circuit (liquid
crystal capacitance Cs,) is on a floating-state, and each of the
potentials of the node voltage V,,, and VC, will be reduced by
apotential difference AV, based on the charge conservation
theory (as shown in FIG. 6). Thus, before and after the low
potential transition of the gate signal SG,, the amount of
charges stored in the storage circuit (liquid crystal capaci-
tance Cs,) will remain unchanged. In other words, the pixel
units 510 will not change the gray level of the display panel
501.

[0049] The other pixel units PI, to PL, of the pixel row units
510 will receive the common voltage V_,, before the high
potential V,, transition of the gate signal SG, in conjunction
with the controlling of the switch units 530, and will be
switched to a floating-state before the low potential V; tran-
sition of the gate signal SG,. Thereby, they will operate simi-
lar to the pixel unit PI,, and the flicker noise of the display
panel 501 may be eliminated.

[0050] Referring to FIG. 5, the operation mechanism of the
pixel row units 520 and the switch unit 540 is identical to that
of the pixel row units 510 and the switch unit 530. The switch
unit 540 may also determine the conductive state between its
first end and its second end according to a potential switch
signal SC,, and the potential switch signal SC, may be pro-
vided by the gate driver 503, or may be provided by other
members according the design. Itis noted that the switch unit
540 includes at least a switch SW,.

[0051] The switch unit 540 will be controlled by the poten-
tial switch signal SC,, such that the pixel units PII, to PII,,
will receive the common voltage V_,,, before the high poten-
tial transition of the gate signal SG,, and will be switched to
a floating-state before the low potential transition of the gate
signal SG,. Thus, before and after the low potential transition
of the gate signal SG,, the feed-through effect caused by the
parasitic capacitance (for example, C,;, C,.) will not
change the amount of charges stored in the storage circuit (for
example, liquid crystal capacitance Css, Cs,). The rest may be
deduced by analogy, it is understood that any of the pixel row
units in the display panel 501 may eliminate the flicker noise
caused by the feed-through effect under the control of the
corresponding switch unit.

[0052] FIG. 8is a schematic view illustrating a structure of
the liquid crystal display according to another embodiment of
the present invention. Referring to FIG. 8, a liquid crystal
display 800 comprises a display panel 801, a driving unit §02,
and a plurality of switch units, wherein the display panel 801
comprises a plurality of pixel row units. In order to clearly
illustrate each member, only switch units 803 and 804 and
pixel row units 810 and 820 are illustrated. The embodiment
in FIG. 8 is extended from the embodiment in FIG. 5, thus the
structure of each pixel row unit in the display panel 801 is the
same with the structure of each pixel row unit of the embodi-
ment in FIG. 5.

[0053] However, the main difference between the display
panel 801 and the display panel 501 is that the display panel
801 is not configured with a switch unit. In order to obtain the
function of the display panel 501, the embodiment in FIG. 8
will have the functions of a plurality of switch units in the
display panel 501 (for example, switch units 530 and 540) by
using a plurality of switch units (for example, the switch units
803 and 804) configured out of the display panel 801.
[0054] Thus, the structure of the embodiment in FIG. 8 is
the same as that of the embodiment in FIG. 5. The pixel row
units 810 are connected between a scan line GL, and a poten-
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tial switch lineCL,, and the pixel row units 820 is connected
between a scan line GL, and a potential switch lineCL,. The
first end of the switch unit 803 is used to receive the common
voltage Vcom, and the second end of the switch unit 803 is
electrically connected to the potential switch line CL,. And
the first end of the switch unit 804 is used to receive the
common voltage Vcom, and the second end of the switch umt
804 is electrically connected to the potential switch line CL,.
Furthermore, the driving unit 802 is electrically connected to
the display panel 801.

[0055] Furthermore, the driving unit 802 comprises a
source driver 830 and a gate driver 840. The source driver 830
is electrically connected to the data lines SL, to SL,, and the
gate driver 840 is electrically connected to the scan lines GL|
and GL,. It is noted that each switch unit in the liquid crystal
display 800 comprises at least a switch. For example, the
switch unit 803 comprises the switch SWy, and the switch
unit 804 comprises the switch SW,.

[0056] Referring to FIG. 8 again, the source driver 830 is
used to generate the source voltages VS, to VS,, required for
driving the pixel row units §10 and 820. The gate driver 840
is used to generate the gate signals SG, and SG, required for
switching the pixel row units 810 and 820. Furthermore, the
switch units 803 and 804 will determine the conductive state
between their first ends and second ends respectively accord-
ing to the potential switch signals SC, and SC,. Wherein, the
potential switch signals SC, and SC, may be provided by the
gate driver 840, or may be provided by other members
required for design.

[0057] Before the gate signal SG, is switched from a low
potential to a high potential, that is before the high potential
transition of the gate signal SG,, the switch unit 803 will
conduct its first end and second end according to the potential
switch signal SC,. And the pixel row unit 810 regards the
common voltage V_ = as a reference point to receive the
source voltage VS, to VS,, from the source driver 830.

[0058] However, before the gate signal SG, is switched
from a high potential to a low potential, that is, before the low
potential transition of the gate signal SG |, the switch unit 803
will disconnect its first end and second end according to the
potential switch signal SC,. And the pixel row unit 810 are
switched to a floating-state, thus the flicker noise caused by
the feed-through effect will be suppressed. The mutual opera-
tion mechanism of the pixel row unit 820 and the switch unit
804 may be deduced by analogy. Other details may be
referred to description of the above embodiment.

[0059] In summary, according to an embodiment of the
present invention, a switch unit is used to control the time
points at that the pixel row units receive the common voltage
of the display panel. Thus, before and after the low potential
transition of a gate signal, the gray level of the display panel
may not be affected by a feed-through effect. In other words,
not only the flicker-noise of a display panel is reduced, but
also the display-quality of a liquid crystal display is pro-
moted.

[0060] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.
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What is claimed is:

1. A display panel, suitable for a liquid crystal display, the
display panel comprising;

a plurality of pixel row units, each pixel row unit being
connected between a scan line and a potential switch
line, and receiving a gate signal by its corresponding
scan line;

a plurality of switch units, each having a first end and a
second end, wherein the first end of each switch unit
receives a common voltage of the display panel, and the
second end of each switch unit is electrically connected
to its corresponding potential switch line, and each
switch unit conducts its first end and its second end
before the high potential transition of its corresponding
gate signal, and disconnects its first end and its second
end before the low potential transition of its correspond-
ing gate signal.

2. The display panel according to claim 1, wherein each
pixel row unitincludes N pixel units respectively correspond-
ing to N data lines, and wherein N represents an integer that is
greater than zero, wherein each pixel unit comprises:

a first switch, having a first end, a second end and a con-
trolling end, the first end being electrically connected to
its corresponding data line, the controlling end being
electrically connected to its corresponding scan line; and

a storage circuit, connected between the second end of the
first switch and its corresponding potential switch line,
for determining a gray level of the display panel.

3. The display panel according to claim 2, wherein the

storage circuit comprises at least a liquid crystal capacitance.

4. The display panel according to claim 2, wherein the first
switch is a transistor.

5. The display panel according to claim 2, wherein each
pixel unit further comprises a parasitic capacitance electri-
cally connected to its corresponding scan line and the second
end of the first switch.

6. The display panel according to claim 2, wherein the data
lines are electrically connected to a source driver of the liquid
crystal display.

7. The display panel according to claim 1, wherein the scan
lines are electrically connected to a gate driver of the liquid
crystal display.

8. The display panel according to claim 7, wherein the gate
driver of the liquid crystal display generates gate signals and
a plurality of potential switch signals, each switch unit may
determine the conductive state between its first end and its
second end according to its corresponding potential switch
signal.

9. The display panel according to claim 1, wherein each
switch unit comprises at least a switch.

10. A liquid crystal display, comprising:

a display panel, comprising:

a plurality of pixel row units, each pixel row unit being
connected between a scan line and a potential switch
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line, and receiving a gate signal by its corresponding
scan line;

a plurality of switch units, each having a first end and a
second end, wherein the first end of each switch unit is
used to receive a common voltage of the display panel,
and the second end of each switch unit is electrically
connected to its corresponding potential switch line, and
each switch unit conducts its first end and its second end
before the high potential transition of its corresponding
gate signal, and disconnects its first end and its second
end before the low potential transition of its correspond-
ing gate signal; and

a driving unit electrically connected to the display panel,
for driving the display panel.

11. The liquid crystal display according to claim 10,

wherein the driving unit comprises:

a gate driver electrically connected to the scan lines for
generating the gate signals; and

a source driver for generating a plurality of source voltages
for driving the pixel row units.

12. The liquid crystal display according to claim 11,
wherein the gate driver generates a plurality of potential
switch signals, each switch unit determines the conductive
state between its first end and its second end according to its
corresponding potential switch signal.

13. The liquid crystal display according to claim 10,
wherein each pixel row unit includes N pixel units, and N
pixel units respectively correspond to N data lines, N repre-
sents an integer that is greater than zero, wherein each pixel
unit comprises:

a first switch, having a first end, a second end and a con-
trolling end, the first end being electrically connected to
its corresponding data line, the controlling end being
electrically connected to its corresponding gate line; and

a storage circuit, connected between the second end of the
first switch and its corresponding potential switch line,
for determining a gray level of the display panel.

14. The liquid crystal display according to claim 13,
wherein the storage circuit comprises at least a crystal capaci-
tance.

15. The liquid crystal display according to claim 13,
wherein the first switch is a thin film transistor.

16. The liquid crystal display according to claim 13,
wherein each pixel unit further comprise:

a parasitic capacitance electrically connected to its corre-

sponding scan line and the second end ofthe first switch.

17. The liquid crystal display according to claim 13,
wherein each switch unit comprises at least a switch.
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