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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of and
claims the priority benefit of U.S. application Ser. No. 12/554,
921, filed on Sep. 6, 2009, now allowed. The previous U.S.
application Ser. No. 12/554,921 claims the priority benefit of
Taiwan application serial no. 98124436, filed on Jul. 20,
2009. The entirety of each of the above-mentioned patent
applications is hereby incorporated by reference herein and
made a part of specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a flat panel display,
more particularly, to a liquid crystal display (LCD).

[0004] 2. Description of the Related Art

[0005] Inthe presence of all structures of the pixel array of
the current LCD panel, one specie is so-called the half source
driving (hereinafter “HSD”) structure. The HSD structure
would reduce the quantity used of source drivers to half by
reducing the number of the source lines to half, such that the
fabricating cost of the display panel module can be substan-
tially reduced.

[0006] FIG. 1 is a diagram of a part of the conventional
LCD panel 100 adopting HSD structure; and FIG. 2 is a
diagram of a part of driving waveform for the LCD panel 100
as shown in FIG. 1. Referring to FIGS. 1 and 2, FIG. 1 shows
that a plurality of red (R), green (G) and blue (B) pixels in the
LCD panel 100 which are arranged in an array, gate lines
G0~G4 driven by the gate driver (not shown), and source lines
D0~D4 driven by the source driver (not shown).

[0007] In addition, it can be clearly seen that, in FIG. 2,
during the period T1, the scan signals S0 and S1 output from
the gate driver by the gate lines G0 and G1 are enabled, such
that all of pixels in the 1* pixel row as shown in FIG. 1 are
turned on, and at this time, the source driver would respec-
tively write corresponding display data into all of pixels in the
1** pixel row as shown in FIG. 1 by the source lines DO~D3.
During the period T1, since the real display data have corre-
spondingly written into all of even pixels in the 1% pixel row
as shown in FIG. 1, all of even pixels in the 1* pixel row as
shown in FIG. 1 are all in the holding state.

[0008] Next, during the period T2, the scan signals S0 and
S1 output from the gate driver by the gate lines G0 and G1 are
respectively enabled and disabled, such that all of even pixels
inthe 1*“pixel row as shown in FIG. 1 are still turned on. Since
all of even pixels in the 1** pixel row as shown in FIG. 1 have
been in the holding state during the period T1, all of pixels in
the 1% pixel row as shown in FIG. 1 would be influenced by
the feed through effect when the scan signal S1 is disabled
during the period T2.

[0009] Next, during the period T3, the scan signals S0~S2
output from the gate driver by the gate lines G0~G2 are
respectively disabled, enabled and enabled, such that all of
odd pixels in the 1% pixel row and all of pixels in the 2" pixel
row as shown in FIG. 1 are turned on, and at this time, the
source driver would respectively write corresponding display
data into all of odd pixels in the 1% pixel row and all of pixels
in the 2"/ pixel row as shown in FIG. 1 by the source lines
D0~D4.
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[0010] Since all of even pixels in the 1* pixel row as shown
in FIG. 1 have been in the holding state during the period T1,
all of even pixels in the 1% pixel row as shown in FIG. 1 would
be influenced by the feed through effect again when the scan
signal S0 is disabled during the period T3. That is, all of even
pixels in the 1% pixel row as shown in FIG. 1 would be
influenced by the feed through effect twice. In addition, dur-
ing the period T3, since the real display data have correspond-
ingly written into all of odd pixels in the 15?and 2”4 pixel rows
as shown in FIG. 1, all of odd pixels in the 1° and 2" pixel
rows as shown in FIG. 1 are all in the holding state.

[0011] Next, during the period T4, the scan signals S1 and
S2 output from the gate driver by the gate lines G1 and G2 are
respectively enabled and disabled, such that all of odd pixels
in the 1*and 2 pixel rows as shown in FIG. 1 are still turned
on. Since all of odd pixels in the 1% and 27 pixel rows as
shown in FIG. 1 have been in the holding state during the
period T3, all of pixels in the 2" pixel row as shown in FIG.
1 would be influenced by the feed through effect when the
scan signal S2 is disabled during the period T4.

[0012] Next, during the period T5, the scan signals S1~S3
output from the gate driver by the gate lines G1~G3 are
respectively disabled, enabled and enabled, such that all of
even pixels in the 2" pixel row and all of pixels in the 3" pixel
row as shown in FIG. 1 are turned on, and at this time, the
source driver would respectively write corresponding display
data into all of even pixels in the 2"“ pixel row and all of pixels
in the 3" pixel row as shown in FIG. 1 by the source lines
D0-D3.

[0013] Sinceall of odd pixels in the 1 and 2" pixel rows as
shown in FIG. 1 have been in the holding state during the
period T3, all of odd pixels in the 1% pixel row as shown in
FIG. 1 would be influenced by the feed through effect when
the scan signal S1 is disabled during the period T5. That is, all
of odd pixels in the 1% pixel row as shown in FIG. 1 would be
influenced by the feed through effect once. Moreover, all of
odd pixels in the 2”4 pixel row as shown in FIG. 1 would be
influenced by the feed through effect again when the scan
signal S1 is disabled during the period T5. That is, all of odd
pixels in the 2"¢ pixel row as shown in FIG. 1 would be
influenced by the feed through effect twice.

[0014] Insummary, the number of times of each of red (R),
green (G) and blue (B) pixels being influenced by the feed
through effect is determined by calculating the number of
times of each of red (R), green (G) and blue (B) pixels, which
has been in the holding state, being influenced by disablement
of corresponding scan signals. Therefore, all of odd pixels in
the 1% pixel row as shown in FIG. 1 would be influenced by
the feed through effect once, and all of even pixels in the 1%
pixel row as shown in FIG. 1 would be influenced by the feed
through effect twice. Herein, for conveniently explaining, in
FIG. 1, a numeral is marked in each of red (R), green (G) and
blue (B) pixels, and this numeral represents the number of
times of each of red (R), green (G) and blue (B) pixels being
influenced by the feed through effect.

[0015] From the above, the number of times of the same
color pixels being influenced by the feed through effect is not
the same. For example, the number of times of all of red (R),
green (G) or blue (B) pixels in the same pixel row as shown in
FIG. 1iseither once ortwice. In addition, the number of times
ofall of red (R), green (G) or blue (B) pixels in the same pixel
column as shown in FIG. 1 is also either once or twice.
Accordingly, since the number of times of the same color
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pixels being influenced by the feed through effect is not the
same, the brightness of the image frames displayed on the
LCD panel is not uniform.

SUMMARY OF THE INVENTION

[0016] The present invention is directed to a liquid crystal
display (LCD). The structure of the pixel array of the display
panel in the LCD is one third source driving (OTSD) struc-
ture, so as to further reduce the number of driving channels of
the source driver, and make that the number of times of the
same colorpixels or all of the pixels in the display panel being
influenced by the feed through effect is substantially the
same.

[0017] The present invention provides an LCD including a
display panel and a source driver. The display panel has a
plurality of pixels arranged in an array. The source driver is
coupled to the display panel and has a plurality of source
lines, wherein each of the source lines of the source driver is
responsible for performing pixel-writing to six corresponding
pixel columns.

[0018] Inanembodiment ofthe present invention, the LCD
further includes a gate driver coupled to the display panel and
having a plurality of gate lines, wherein each of the gate lines
of the gate driver is responsible for performing pixel-turning
on or off to a corresponding pixel row. Under this condition,
the i gate line of the gate driver is coupled to all of pixels in
the i” pixel row of the display panel, where i is a positive
integer greater than or equal to 0. In addition, the i source
line of the source driver is coupled to odd pixels of all of pixels
in the Gj+1)”, 3j+3)” and (3j+5)™ pixel columns of the
display panel, and even pixels of all of pixels in the (3j+2)",
(3j+4)" ' 3746)" pixel columns of the display panel, where
] 18 a positive integer greater than or equal to 0.

[0019] In an another embodiment of the present invention,
the LCD further includes a gate driver coupled to the display
panel and having a plurality of gate lines, wherein each of the
gate lines of the gate driver is responsible for performing
pixel-turning on or off to three corresponding pixel rows.
Under this condition, the i” gate line of the gate driver is
coupled to the (3j+1)™ pixel of all of pixels in the i pixel row
of the display panel, the (3j+2)” pixel of all of pixels in the
(i+1)" pixel row of the display panel, and the (3j+3)” pixel of
all of pixels in the (i+2)™ pixel row of the display panel, where
iand j are a positive integer greater than or equal to 0. In
addition, the i source line of the source driver is coupled to
odd pixels of all of pixels in the(3j+1)", (3j+2)" and (3j+3)”
pixel columns of the display panel, and even pixels of all of
pixels in the (3j+4)”, (3j+5)” and (3j+6)™ pixel columns of
the display panel.

[0020] In a further embodiment of the present invention, a
frame period of the LCD has a plurality of periods, and the i,
(i+1)” and (i+2)™ gate lines of the gate driver simultaneously
output enabled scan signal during the (3i+1)* period. In addi-
tion, the i” and (i+1)” gate lines of the gate driver sinlta-
neously output enabled scan signal during the (3i+2)" period.
Furthermore, the i” gate line of the gate driver outputs
enabled scan signal during the (3i+3)" period.

[0021] In a yet embodiment of the present invention, the
enabled scan signal output by the i” gate line of the gate driver
would be briefly disabled twice during the (3i+1)” through
(3i+3)™ periods. In addition, the enabled scan signal output
by the (i+1)” gate line of the gate driver would be briefly
disabled once during the (3i+1)™ through (3i+2)” periods.
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[0022] Ttisto be understood that both the foregoing general
description and the following detailed description are exem-
plary, and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] 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.

[0024] FIG. 1 is a diagram of a part of the conventional
LCD panel 100 adopting HSD structure.

[0025] FIG.2isadiagram of a part of driving waveform for
the LCD panel 100 as shown in FIG. 1.

[0026] FIG. 3isasystem diagram ofan LCD 300 according
to a first embodiment of the present invention.

[0027] FIG. 4 is a diagram of a part of a display panel 301
according to a first embodiment of the present invention.
[0028] FIG. 5isadiagram of a part of driving waveform for
the display panel 301 according to an embodiment of the
present invention.

[0029] FIG. 6is a diagram of a part of driving waveform for
the display panel 301 according to another embodiment of the
present invention.

[0030] FIG. 7isasystem diagram of an LCD 700 according
to a second embodiment of the present invention.

[0031] FIG. 8 is a diagram of a part of a display panel 701
according to a second embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0032] 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.

First Embodiment

[0033] FIG. 3isasystem diagram of an LCD 300 according
to the first embodiment of the present invention. FIG. 4 is a
diagram of a part of a display panel 301 according to the first
embodiment of the present invention. Referring to FIGS. 3
and 4. the LCD 300 includes a display panel 301, a source
driver 303, a gate driver 305, a timing controller 307 and a
backlight module 309. The display panel 301 has a plurality
of red (R), green (G) and blue (B) pixels arranged in an array.
The display panel 301 as shown in FIG. 4 has 8 pixel rows and
9 pixels columns, but not limited thereto. Each of the pixels in
the 1°"and 2" pixel rows and the 1*’ through 3" pixel columns
is a dummy pixel, and is not in the display area AA of the
display panel 301.

[0034] Thesource driver 303 is coupled to the display panel
301 and has a plurality of source lines D0~Dm which can be
interpreted as the driving channels of the source driver 303.
Bach of the source lines D0~Dm of the source driver 303 is
responsible for performing pixel-writing to six corresponding
pixel columns. The gate driver 305 is coupled to the display
panel 301 and has a plurality of gate lines GO~Gn. Each of the
gate lines G0~Gn of the gate driver 305 is responsible for
performing pixel-turning on or off to a corresponding pixel
row. The timing controller 307 is coupled to the source driver
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303 and the gate driver 305, and used for controlling the
operations of the source driver 303 and the gate driver 305.
The backlight module 309 is used for providing the backlight
source required by the display panel 301.

[0035] In the first embodiment, the i gate line of the gate
driver 305 is coupled to all of pixels in the i” pixel row of the
display panel 301, where i is a positive integer greater than or
equal to 0. For example, the 0% gate line G0 of the gate driver
305 s coupled to all of pixels in the 07 pixel row of the display
panel 301; and the 1° gate line G1 of the gate driver 305 is
coupled to all of pixels in the 1** pixel row of the display panel
301. And so on.

[0036] In addition, the j* source line of the source driver
303 is coupled to odd pixels of all of pixels in the (3j+1)*,
(3j+3)" and (3+5)" pixel columns of the display panel 301,
and even pixels of all of pixels in the ( 3j+2)”, (3j+4)" and
(3j+6)" pixel columns of the display panel 301, where j is a
positive integer greater than or equal to 0. For example, the 0%
source line DO of the source driver 303 is coupled to odd
pixels of all of pixels in the 17, 3™ and 5 pixel columns of the
display panel 301, and even pixels of all of pixels in the 2",
4™ and 6™ pixel columns of the display panel 301; and the 1
source line D1 of the source driver 303 is coupled to odd
pixels of all of pixels in the 4™, 6™ and 8" pixel columns of the
display panel 301, and even pixels of all of pixels in the >*, 7%
and 9% pixel columns of the display panel 301. And so on.
[0037] FIG.5isadiagram ofa part of driving waveform for
the display panel 301 according to an embodiment of the
present invention. Referring to FIGS. 3 to 5, it can be clearly
seen that, in FIG. 5, a frame period of the LCD 100 has a
plurality of periods T1~T12, but not limited thereto. In the
present embodiment, the i”, (1+1)” and (i+2)” gate lines of
the gate driver 305 simultaneously output enabled scan signal
during the (3i+1)" period. In addition, the i” and (i+1)” gate
lines of the gate driver 305 simultaneously output enabled
scan signal during the (3i+2)” period. Furthermore, the i
gate line of the gate driver 305 outputs enabled scan signal
during the (3i+3)” period.

[0038] For example, the 0%, 1" and 2" gate lines G0~G2 of
the gate driver 305 simultaneously output enabled scan signal
during the 1 period T1 (i.e. i=0). In addition, the 0" and 1%
gate lines GO and G1 of the gate driver 305 simultaneously
output enabled scan signal during the 2% period T2. Further-
more, the 07 gate line GO of the gate driver 305 outputs
enabled scan signal during the 3" period T3. And 5o on.
[0039] Below, the display data being written into the 2™
pixel row of the display panel 301 by the source driver 303
would firstly explain, namely, the pixels located in the display
area AA,

[0040] The 279, 3’ and 47 gate lines G2~G4 of the gate
driver 305 simultaneously output enabled scan signal S2, S3
and S4 during the 7% period T7, so as to turn on all of pixels
in the 27¢, 3" and 4” pixel rows in the display panel 301, and
at this time, the source driver 303 would respectively write
corresponding display data into all of pixels in the 2%, 37 and
4™ pixel rows of the display panel 301 by the source lines
D0~D2. During the 7% period T7, since the real display data
have correspondingly written into all of blue (B) pixels in the
2% pixel row of the display panel 301, all of blue (B) pixels in
the 2"/ pixel row of the display panel 301 are all in the holding
state.

[0041] Next, the2 and 3™ gate lines G2 and G3 of the gate
driver 305 simultaneously output enabled scan signal S2 and
S3 during the 8” period T8, so as to turn on all of pixels in the

Sep. 15, 2016

2" and 37 pixel rows of the display panel 301, and at this
time, the source driver 303 would respectively write corre-
sponding display data into all of red (R) and green (G) pixels
in the 2 pixel row of the display panel 301, and all of red (R)
pixels in the 3™ pixel row of the display panel 301 by the
source lines D0~D2. During the 8" period T8, since the real
display data have correspondingly written into all of green
(G) pixels in the 27 pixel row of the display panel 301, all of
green (G) pixels in the 24 pixel row of the display panel 301
are all in the holding state. In addition, since all of blue (B)
pixels in the 2”4 pixel row of the display panel 301 have been
in the holding state during the period T7, all of blue (B) pixels
in the 2 pixel row of the display panel 301 would be influ-
enced by the feed through effect when the scan signal S4 is
disabled during the period T8.

[0042] Next, the 2"? gate line G2 of the gate driver 305
outputs enabled scan signal $2 during the 9” period T9, so as
to turn on all of pixels in the 2" pixel row of the display panel
301, and at this time, the source driver 303 would respectively
write corresponding display data into all of red (R) pixels in
the 2" pixel row of the display panel 301 by the source lines
D0~D2. During the period T9, since the real display data have
correspondingly written into all of red (R) pixels in the 2"
pixel row of the display panel 301, all of red (R) pixels in the
274 pixel row of the display panel 301 are all in the holding
state. In addition, since all of blue (B) and green (G) pixels in
the 27 pixel row of the display panel 301 have been in the
holding state during the periods T7 and T8 respectively, all of
blue (B) pixels in the 27 pixel row of the display panel 301
would be influenced by the feed through effect again when the
scan signal S3 is disabled during the period T9; and all of
green (G) pixels in the 2" pixel row of the display panel 301
also would be influenced by the feed through effect when the
scan signal S3 is disabled during the period T9.

[0043] Then, during the 10” period T10, since the 2" gate
line G2 of the gate driver 305 would output disabled scan
signal S2, all of blue (B) pixels in the 2"“ pixel row of the
display panel 301 would be influenced by the feed through
effect further again when the scan signal S2 1s disabled during
the period T10; all of green (G) pixels in the 2”¢ pixel row of
the display panel 301 would be influenced by the feed through
effect again when the scan signal S2 is disabled during the
period T10; and all of red (R) pixels in the 2"¢ pixel row of the
display panel 301 would be influenced by the feed through
effect when the scan signal S2 is disabled during the period
T10.

[0044] Inaccordance with the contents of explaining for the
display data being written into the 2”“ pixel row of the display
panel 301 by the source driver 303, one person having ordi-
nary skilled in the art should analogize the manner of the
display data being written into other pixel rows of the display
panel 301 by the source driver 303, so the details would not
describe herein.

[0045] In summary, the number of times of each of red (R),
green (G) and blue (B) pixels in the display panel 301 being
influenced by the feed through effect is determined by calcu-
lating the number of times of each of red (R), green (G) and
blue (B) pixels, which has been in the holding state, being
influenced by disablement of corresponding scan signals.
Therefore, each of red (R) pixels in each of pixel row or pixel
column of the display panel 301 would be influenced by the
feed through effect once; each of green (G) pixels in each of
pixel row or pixel column of the display panel 301 would be
influenced by the feed through effect twice; and each of blue
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(B) pixels in each of pixel row or pixel column of the display
panel 301 would be influenced by the feed through effect for
three-times. Herein, for conveniently explaining, in FIG. 4, a
numeral is marked in each of red (R), green (G) and blue (B)
pixels, and this numeral represents the number of times of
each of red (R), green (G) and blue (B) pixels in the display
panel 301 being influenced by the feed through effect.
[0046] From the above, the number of times of the same
color pixels being influenced by the feed through effect is the
same. For example, the number of times of all of red (R)
pixels in the same pixel row and pixel column in the display
panel 301 is one-times; the number of times of all of green (G)
pixels in the same pixel row and pixel column in the display
panel 301 is two-times; and the number of times of all of blue
(B) pixels in the same pixel row and pixel column in the
display panel 301 is three-times. Accordingly, since the num-
ber of times of the same color pixels being influenced by the
feed through effect is the same, the brightness of the image
frames displayed on the display panel 301 is unifoim, and
thus improving the drawbacks mentioned in the “Description
of the Related Art”.

[0047] Besides, FIG. 6 is a diagram of a part of driving
waveform for the display panel 301 according to another
embodiment of the present invention. Referring to FIGS. 3 to
6, comparing FIG. 5 with F1G. 6, the difference between FIG.
5 and FIG. 6 is that, in FIG. 6, the enabled scan signal output
by the i” gate line of the gate driver 305 would be briefly
disabled twice during the (3i+1)” through (3i+3)™ periods;
and the enabled scan signal output by the (i+1)” gate line of
the gate driver 305 would be briefly disabled once during the
(3i+1)™ through (3i+2)™ periods.

[0048] For example, the enabled scan signal S1 output,
during the 1 and 2" periods T1 and T2, from the 1 gate line
G1 of the gate driver 305 would be briefly disabled before the
enabled scan signal S2 output, during the 1** period T1, from
the 277 gate line G2 of the gate driver 305 occurs disablement.
In addition, the enabled scan signal SO output, during the 1%
and 27 periods T1and T2, from the 0” gate line GO0 of the gate
driver 305 further would be briefly disabled before the
enabled scan signal S1 output, during the 1* period T1, from
the 1% gate line G1 of the gate driver 305 occurs disablement.
Furthermore, the enabled scan signal SO output, during the
2" and 3 periods T2 and T3, from the 0" gate line G0 of the
gate driver 305 would be briefly disabled before the enabled
scan signal S1 output, during the 2" period T2, from the 1
gate line G1 of the gate driver 305 occurs disablement. And so
on.

[0049] Accordingly, if the display panel 301 is driven by
using the driving waveform as shown in FIG. 6, the number of
times of all of the pixels in the display panel 301 being
influenced by the feed through effect is substantially the
same, so as to avoid that the image frames displayed on the
display panel 301 produce color shift.

Second Embodiment

[0050] FIG.71sasystem diagram of an LCD 700 according
to a second embodiment of the present invention. FIG. 8 is a
diagram of a part of a display panel 701 according to a second
embodiment of the present invention. Referring to FIGS. 7
and 8. the LCD 700 includes a display panel 701, a source
driver 703, a gate driver 705, a timing controller 707 and a
backlight module 709. The display panel 701 has a plurality
of red (R), green (G) and blue (B) pixels arranged in an array.
The display panel 701 as shown in FIG. 8 has 8 pixel rows and
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9 pixels columns, but not limited thereto. Each of the pixels in
the 15 and 2" pixel rows and the 1% through 37 pixel columns
is a dummy pixel, and is not in the display area AA of the
display panel 701.

[0051] Thesource driver 703 is coupled to the display panel
701 and has a plurality of source lines D0~Dm which can be
interpreted as the driving channels of the source driver 703.
Fach of the source lines D0~Dm of the source driver 703 is
responsible for performing pixel-writing to six corresponding
pixel columns. The gate driver 705 is coupled to the display
panel 701 and has a plurality of gate lines GO~Gn. Each of the
gate lines G0~Gn of the gate driver 705 is responsible for
performing pixel-turning on or off to three corresponding
pixel rows. The timing controller 707 is coupled to the source
driver 703 and the gate driver 705, and used for controlling the
operations of the source driver 703 and the gate driver 705.
The backlight module 709 is used for providing the backlight
source required by the display panel 701.

[0052] In the second embodiment, the i gate line of the
gate driver 705 is coupled to the (3j+1)” pixel of all of pixels
in the i”” pixel row of the display panel 701, the (3j+2)” pixel
of all of pixels in the (i+1)™ pixel row of the display panel 701,
and the (3j +3)* pixel of all of pixels in the (i+2)" pixel row
of the display panel 701, where 1 and j are a positive integer
greater than or equal to 0. For example, the 07 gate line GO of
the gate driver 705 is coupled to the 17, 4 and 7% pixels of all
of pixels in the 0% pixel row of the display panel 701, the 2,
5% and 8" pixels of all of pixels in the 17 pixel row of the
display panel 701, and the 3", 67 and 9 pixels of all of pixels
in the 2" pixel row of the display panel 701. And so on.
[0053] In addition, the i source line of the source driver
703 is coupled to odd pixels of all of pixels in the (3j+1),
(3j+2)" and (3j+3)” pixel columns of the display panel 701,
and even pixels of all of pixels in the (3j+4)”, (3j+5)” and
(3j+6)™ pixel columns of the display panel 701. For example,
the 0" source line DO of the source driver 703 is coupled to
odd pixels of all of pixels in the 1** through 3" pixel columns
of the display panel 701, and even pixels of all of pixels in the
4™ through 6™ pixel columns of the display panel 701, More-
over, the 1% source line D1 of the source driver 703 is coupled
to odd pixels of all of pixels in the 4” through 67 pixel
columns of the display panel 701, and even pixels of all of
pixels in the 7% through 9% pixel columns of the display panel
701. And so on.

[0054] Herein, the driving waveforms as shown in FIGS. 5
and 6 of the first embodiment also can be used for driving the
display panel 701. In the second embodiment, when the dis-
play panel 701 is driven by using the driving waveform as
shown in FIG. 5, each of blue (B) pixels in each of pixel row
or pixel column of the display panel 701 would be influenced
by the feed through effect for three-times; each of green (G)
pixels in each of pixel row or pixel column of the display
panel 701 would be influenced by the feed through effect
twice; and each of red (R) pixels in each of pixel row or pixel
column of the display panel 701 would be influenced by the
feed through effect once. Herein, for conveniently explaining,
in FIG. 8, a numeral is marked in each of red (R), green (G)
and blue (B) pixels, and this numeral represents the number of
times of each of red (R), green (G) and blue (B) pixels in the
display panel 701 being influenced by the feed through effect.
[0055] From the above, the number of times of the same
color pixels being influenced by the feed through effect is the
same. Accordingly, since the number of times of the same
color pixels being influenced by the feed through effect is the
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same, the brightness of the image frames displayed on the
display panel 701 is uniform, and thus improving the draw-
backs mentioned in the “Description of the Related Art”. Tn
addition, when the display panel 701 is driven by using the
driving waveform as shown in FIG. 6, since the number of
times of all of the pixels in the display panel 701 being
influenced by the feed through effect is substantially the
same, so as to avoid that the image frames displayed on the
display panel 701 produce color shift.

[0056] In total summary, since the structure of the pixel
array of the display panel in the LCD submitted by the present
invention is one third source driving (OTSD) structure, so as
to further reduce the number of driving channels of the source
driver compared to the HSD structure. To be specific, the
number of driving channels of the source driver can be
reduced to two thirds. Besides, even though the structure of
the pixel array of the display panel in the LCD submitted by
the present invention is OTSD structure, but the number of
times of the same color pixels or all of the pixels in the display
panel being influenced by the feed through effect is substan-
tially the same by using two different driving methods (i.e. the
driving wavefoims as shown in FIGS. 5 and 6) to drive the
display panel. Therefore, the present invention can achieve
the purpose of improving the drawbacks mentioned in the
“Description of the Related Art”, and further avoiding that the
image frames displayed on the display panel produce color
shift.

[0057] It will be apparent to those skills 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.

What is claimed is:

1. A liquid crystal display (LCD), comprising:

a display panel having a plurality of pixels arranged in an
array,

a source driver coupled to the display panel and having a
plurality of source lines, wherein each of the source lines
is responsible for performing pixel-writing to six corre-
sponding pixel columns; and

a gate driver coupled to the display panel and having a
plurality of gate lines, wherein each of the gate lines is
responsible for performing pixel-turning on or off to
three corresponding pixel rows.

2. The LCD according to claim 1, wherein the i” gate line
is coupled to the (3j+1)” pixel of all of pixels in the i pixel
row, the (3j+2)” pixel of all of pixels in the (i+1)? pixel row,
and the (3j+3)” pixel of all of pixels in the (i+2)” pixel row,
where i and j are a positive integer greater than or equal to 0.

3. The LCD according to claim 2, wherein the j* source
line is coupled to odd pixels of all of pixels in the (3j+1)*,
(3j+2)" and (3j+3)" pixel columns, and even pixels of all of
pixels in the (3j+4)”, (3j+5)” and (3j+6)™ pixel columns.

4. The LCD according to claim 3, wherein a frame period
of the LCD has a plurality of periods, and the i”, (i+1)” and
((i+2)™" gate lines simultaneously output enabled scan signal
during the (3i+1)* period.

5. The LCD according to claim 4, wherein the i and (i+1)”
gate lines simultaneously output enabled scan signal during
the (31+2)™ period.

6. The LCD according to claim 5, wherein the i gate line
outputs enabled scan signal during the (3i+3)” period.
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7. The LCD according to claim 6, wherein the enabled scan
signal output by the i* gate line would be briefly disabled
twice during the (3i+1)™ through (3i+3)" periods.

8. The LCD according to claim 7, wherein the enabled scan
signal output by the (i+1)* gate line would be briefly disabled
once during the (3i+1)” through (3i+2)* periods.

9. A liquid crystal display (LCD), comprising:

a display panel having a plurality of pixels arranged in an

array;

a source driver coupled to the display panel and having a

plurality of source lines, wherein each of the source lines

is responsible for performing pixel-writing to six corre-
sponding pixel columns; and

a gate driver coupled to the display panel and having a
plurality of gate lines, wherein each of the gate lines is
responsible for performing pixel-turning on or off to
three corresponding pixel rows,

wherein a number oftimes of all of the pixels in the (3j+1)"
and (3j+4)” pixel columns being influenced by a feed
through effect is the same and equal to a first predeter-
mined value, and all of the pixels in the (3j+1)* and
(3j+4)" pixel columns are corresponding to a first color,
where ] is a positive integer greater than or equal to 0,

wherein a number oftimes of all of the pixels in the (3j+2)"
and (3j+5)" pixel columns being influenced by the feed
through effect is the same and equal to a second prede-
termined value, and all of the pixels in the (3j+2)* and
(3j+5)" pixel columns are corresponding to a second
color,

wherein a number oftimes of all of the pixels in the (3j+3)™
and (37+6)™ pixel columns being influenced by the feed
through effect is the same and equal to a third predeter-
mined value, and all of the pixels in the (3j+3)” and
(3j+6)™ pixel columns are corresponding to a third color.

10. The LCD according to claim 9, wherein the i?” gate line
is coupled to the (3j+1)” pixel of all of pixels in the i pixel
row, the (3j+2)™ pixel of all of pixels in the (i+1)™ pixel row,
and the (3j+3)” pixel of all of pixels in the (i+2)” pixel row,
where 11s a positive integer greater than or equal to 0.

11. The LCD according to claim 10, wherein the i source
line is coupled to odd pixels of all of pixels in the (3j+1)",
(3j+2)" and (3j+3)™ pixel columns, and even pixels of all of
pixels in the (3j+4)™, (3j+5)” and (3j+6)” pixel columns.

12. The LCD according to claim 11, wherein a frame
period of the LCD has a plurality of periods, and the i”, (i+1)”
and (i+2)” gate lines simultaneously output enabled scan
signal during the (3i+1)” period.

13. The LCD according to claim 12, wherein the i”* and
(+1)™ gate lines simultaneously output enabled scan signal
during the (3i+2)* period.

14. The LCD according 1o claim 13, wherein the i” gate
line outputs enabled scan signal during the (3i+3)” period.

15. The LCD according to claim 14, wherein the enabled
scan signal output by the i” gate line would be briefly disabled
twice during the (3i+1)™ through (3i+3)” periods.

16. The LCD according to claim 15, wherein the enabled
scan signal output by the (i+1)* gate line would be briefly
disabled once during the (3i+1)™ through (3i+2)” periods.
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