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7) ABSTRACT

A liquid crystal display (LCD) and an LCD panel thereof are
provided. The structure of the pixel array of the present LCD
panel is the half'source driving (HSD) structure, and by which
skillfully layout the coupled relationship between each pixel
and each data line, and thereupon the present LCD panel
adopting the driving manner of the column inversion can be
achieved the display effect of the dot inversion. Therefore, the
present invention can substantially reduce the power con-
sumption of the source driver.
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LIQUID CRYSTAL DISPLAY AND LIQUID
CRYSTAL DISPLAY PANEL THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 97144156, filed on Nov. 14, 2008.
The entirety of the above-mentioned patent application 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
technology, more particularly, to a liquid crystal display
(LCD) and an LCD panel thereof with the capable of reducing
the power consumption of the source driver under the struc-
ture of the pixel array of the LDC panel is the half source
driving (HSD) structure.

[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 number of the data lines to half by which
increasing the number of the scan lines to double. Since the
number of the data lines is reduced to half, so that the cost of
the source driver would be relatively reduced. In general,
since the driving manner of the HSD structure’s LCD panel
must be adopted the dot inversion, so that the driving polarity
of each data line would be switched once whenever a pixel
row has been written the display data. Therefore, the source
driver would be consumed a lot of power.

SUMMARY OF THE INVENTION

[0006] The present invention is directed to a liquid crystal
display (LCD) and an LCD panel thereof with the capable of
reducing the power consumption of the source driver under
the structure of the pixel array of the LDC panel is the HSD
structure, and the driving manner is adopted the column inver-
sion.

[0007] The present invention provides an LCD panel
including a plurality of scan lines, a plurality of data lines and
a plurality of pixels arranged in matrix. The i scan line is
coupled to the (4j+1)" and (4j+2)" pixels of the i pixel row,
where 1 is a positive odd integer, and j is a positive integer
which is larger than or equal to 0. The (i+1)” scan line is
coupled to the (4j+3)™ and (4j+4)” pixels of the i”" pixel row.
The (2r+1)™ data line is coupled to the i pixel of the (4r+1)*
pixel column and the (4r+3)™ pixel column, and the k” pixel
of the (4r+2)” pixel column and the (4r+4)* pixel column,
wherer is a positive integer which is larger than or equal to 0,
and k is a positive even integer. The (2r+2)” data line is
coupled to the i” pixel of the (4r+2)™ pixel column and the
(4r+4)" pixel column, and the k” pixel of the (4r+3)” pixel
column and the (4r+5)" pixel column.

[0008] The present invention also provides an LCD having
the present LCD panel therein.

[0009] The structure of the pixel array of the present LCD
panel is the half'source driving (HSD) structure, and by which
skillfully layout the coupled relationship between each pixel
and each data line, and thereupon the present LCD panel
adopting the driving manner of the column inversion can be
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achieved the display effect of the dot inversion. Therefore, the
present invention can substantially reduce the power con-
sumption of the source driver.

[0010] Itisto 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

[0011] 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.

[0012] FIG. 1is asystem block diagram of an LCD accord-
ing to an embodiment of present invention.

[0013] FIG. 2 is a part of the driving timing chart of the
LCD according to an embodiment of the present invention.
[0014] FIG. 3 and FIG. 4 are a system block diagram of
LCDs according to other embodiments of the present inven-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings.

[0016] The present invention provides an LCD and an LCD
panel thereof with the capable of reducing the power con-
sumption of the source driver under the structure of the pixel
array of the LDC panel is the HSD structure. Below, the
characteristics and advantages of the technique in the present
invention will be described in detail. Wherever possible, the
same reference numbers are used in the drawings and the
description to refer to the same or like parts.

[0017] FIG. 1 is a system block diagram of an LCD 100
according to an embodiment of present invention. Referring
to FIG. 1, the LCD 100 includes an LCD panel 101, a left gate
driver 103, a right gate driver 105, a source driver 107, a
timing controller 109 and a backlight module 111 for provid-
ing the surface light source to the LCD panel 101. The LCD
panel 101 includes a plurality of scan lines G1~G8 (only eight
scan lines are shown in FIG. 1, but not limited thereto), a
plurality of data lines S1~S7 (only seven data lines are shown
in FIG. 1, but not limited thereto) and a plurality of pixels Pix
arranged in matrix (but not limited the number of the pixels
shown in FIG. 1 thereto).

[0018] In the present embodiment, The i” scan line is
coupled to the (4j+1)” and (4j+2)” pixels of the i pixel row,
where i is a positive odd integer, and j is a positive integer
which is larger than or equal to 0. The (i+1)” scan line is
coupled to the (4j+3)” and (4j+4)” pixels of the i” pixel row.
The (2r+1)” data line is coupled to the i pixel of the (4r+1)”
pixel column and the (4r+3)™ pixel column, and the k” pixel
of the (4r+2)™ pixel column and the (4r+4)™ pixel column,
where r is a positive integer which is larger than or equal to 0,
and k is a positive even integer. The (2r+2)” data line is
coupled to the ith pixel of the (4r+2)™” pixel column and the
(4r+4)" pixel column, and the k” pixel of the (4r+3)™ pixel
column and the (4r+5)” pixel column.

[0019] It should be noted that the number of all of the scan
lines within the LCD panel 101 would be even; the number of
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all of the data lines within the LCD panel 101 would be odd,
and the (4r+1)” pixel column of the pixels artanged in matrix
within the LCD panel 101 is not within a display area AA of
the LCD panel 101. The (4r+1)? pixel column of the pixels
arranged in matrix within the LCD panel 101 is used for
balancing the load.

[0020] From the above, it can be known that the structure of
the pixel array of the LCD panel 101 is the HSD structure, so
that the number of the scan lines would be increased to
double, and the number of the data lines would be reduced to
half. Therefore, since the number of the data lines would be
reduced to half, so that the cost of the source driver 107 would
be relatively reduced.

[0021] Inaddition, since the number of the scan lines would
be increased to double, so that the left and the right gate drives
103 and 105 of the present embodiment can be directly dis-
posed on the glass substrate of the LCD panel 101, and
adopted bilateral driving manner to drive the scan lines so as
to effectively reduce the manufacture cost of the gate driver.
[0022] Inthe presentembodiment, the left gate driver 103 is
disposed at a side of the LCD panel 101 and coupled to the
LCD panel 101, for sequentially providing the first scan sig-
nal to all odd scan lines of all scan lines within the LCD panel
101. The operation of the left gate driver 103 is controlled by
the control signals CKL, XSTL and XCKL provided by the
timing controller 109.

[0023] The right gate driver 105 is disposed at an another
side of the LCD panel 101 and coupled to the LCD panel 101,
for sequentially providing the second scan signal to all even
scan lines of all scan lines within the LCD panel 101. The
operation of the right gate driver 105 is controlled by the
control signals CKR, XSTR and XCKR provided by the
timing controller 109.

[0024] The source driver 109 is coupled to the L.CD panel
101 and controlled by at least the control signals LD and POL
provided by the timing controller 109 for providing the cor-
responding display data (OP_data) to each data line S1~S7,
so that each pixel column within the LCD panel 101 would
receive the corresponding display data via the data lines
S1~S7 respectively.

[0025] Forclearly explaining the operation of the LCD 100,
FIG. 2 is a part of the driving timing chart of the LCD 100
according to an embodiment of the present invention. Refer-
ring to FIG. 1 and FI1G. 2 both, it can be simply seen from FIG.
2, the left and the right gate driver 103 and 105 are respec-
tively controlled by the control signals CKL, XSTL, XCKL
and CKR, XSTR, XCKR provided by the timing controller
109, and alternately co-operated for sequentially providing
the scan signals (i.e. the above-mentioned first and the second
scan signals) to the corresponding scan lines G1~G8 within
the LCD panel 101.

[0026] In addition, the source driver 109 is controlled by at
least the control signals LD and POL provided by the timing
controller 109 for providing the corresponding display data
OP_data to each data line S1~S7, so that each pixel column
within the LCD panel 101 would receive and write-in the
corresponding display data via the data lines S1~S7 respec-
tively.

[0027] Even though the structure of the pixel array of the
LCD panel 101 in the present embodiment is the HSD struc-
ture, but it can be seen from FIG. 2, the control signal POL,
whichisused for determining the driving polarity of each data
line S1~87, is merely switched once at a frame period of the
LCD 100, so that the present invention is different to when the
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traditional HSD structure’s LCD panel is adopted the driving
manner of the dot inversion, the driving polarity of each data
line would be switched once whenever a pixel row has been
written the display data, so as to cause the source driver would
be consumed a lot of power. Therefore, the driving manner of
the LCD panel 101 in the present embodiment can be adopted
the column inversion to achieve the display effect of the dot
inversion, so that the power consumption of the source driver
107 would be substantially reduced.

[0028] FIG. 3 and FIG. 4 are a system block diagram of
LCDs 300 and 400 according to other embodiments of the
present invention. Referring to FIG. 1, FIG. 3 and FIG. 4, the
LCDs 300 and 400 are substantially similar to the LCD 100.
The difference between the LCDs 100, 300 and 400 is the
wire manner of the data lines. To be specific, the wire manner
of each data line S1~S7 ofthe LCD 100 is the circle wire, and
the wire manner of each data lines S1'~S7' is the terminal
wire, but the LCDs 300 and 400 would be substantially
achieved the technical efficiency similar to the LCD 100.
[0029] In summary, The structure of the pixel array of the
present LCD panel is the half source driving (HSD) structure,
and by which skillfully layout the coupled relationship
between each pixel and each data line, and thereupon the
present LCD panel adopting the driving manner of the col-
umn inversion can be achieved the display effect of the dot
inversion. Therefore, the present invention can substantially
reduce the power consumption of the source driver.

[0030] 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) panel, comprising:

a plurality of scan lines;

a plurality of data lines; and

a plurality of pixels, arranged in matrix;

wherein the i” scan line is coupled to the (4j+1)” and

(4j+2)™ pixels of the i” pixel row, where i is a positive
odd integer, andj is a positive integer which is larger than
or equal to O;

the (i+1)™ scan line is coupled to the (4j+3)” and (4j+4)"

pixels of the i pixel row;
the (2r+1)* data line is coupled to the i* pixel of the
(4r+1)" pixel column and the (4r+3)” pixel column, and
the k” pixel of the (4r+2)” pixel column and the (4r+4)"
pixel column, where r is a positive integer which is larger
than or equal to 0, and k is a positive even integer; and

the (2r+2)™ data line is coupled to the i” pixel of the
(4r+2)" pixel column and the (4r+4)” pixel colunn, and
the k™ pixel of the (4r+3)® pixel column and the (4r+5)"
pixel column.

2. The LCD panel according to claim 1, wherein the num-
ber of the scan lines is even.

3. The LCD panel according to claim 2, wherein all odd
scan lines in the scan lines are used for sequentially receiving
a first scan signal.

4. The LCD panel according to claim 3, wherein all even
scan lines in the scan lines are used for sequentially receiving
a second scan signal.

5. The LCD panel according to claim 1, wherein the num-
ber of the data lines is odd.



US 2010/0123652 Al

6. The L.CD panel according to claim 5, wherein the (4r+
1)” pixel column in the pixels is not within a display area of
the LCD panel.
7. A liquid crystal display (LCD), comprising:
an LCD panel, comprising:
a plurality of scan lines;
a plurality of data lines; and
a plurality of pixels, arranged in matrix;

wherein the i scan line is coupled to the (4j+1)” and
(4j+2)™ pixels of the i” pixel row, where i is a positive
odd integer, and j is a positive integer which s larger than
or equal to 0;

the (i+1)™ scan line is coupled to the (4j+3)” and (4j+4)”

pixels of the i pixel row;
the (2r+1)” data line is coupled to the i pixel of the
(4r+1)” pixel column and the (4r+3)” pixel column, and
the k™ pixel of the (4r+2)™ pixel column and the (4r+4)"
pixel column, where r is a positive integer which is larger
than or equal to 0, and k is a positive even integer; and

the (2r+2)” data line is coupled to the i pixel of the
(4r+2)” pixel column and the (4r+4)™ pixel column, and
the kth pixel of the (4r+3)” pixel column and the (4r+5)”
pixel column.

8. The LCD according to claim 7, wherein the number of
the scan lines is even.

9. The LCD according to claim 8, wherein all odd scan
lines in the scan lines are used for sequentially receiving a first
scan signal.

10. The LCD according to claim 9, further comprising:

a first gate driver, disposed at a side of the LCD panel and

coupled to the LCD panel, for sequentially providing the
first scan signal.
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11. The LCD according to claim 10, wherein all even scan
lines in the scan lines are used for sequentially receiving a
second scan signal.

12. The LCD according to claim 11, further comprising:

asecond gate driver, disposed at an another side of the LCD

panel and coupled to the LCD panel, for sequentially
providing the second scan signal.

13. The LCD according to claim 12, wherein each pixel
column within the LCD panel correspondingly receives a
display data via the data lines respectively.

14. The LCD according to claim 13, wherein a driving
polarity of the display data received by each pixel column
within the LCD panel is switched once at a frame period of the
LCD.

15. The LCD according to claim 13, further comprising:

a source driver, coupled to the LCD panel, for correspond-

ingly providing the display data to the data lines.

16. The LCD according to claim 15, further comprising:

a timing controller, coupled to the first and the second gate

drivers and the source driver, for controlling the opera-
tion of the first and the second gate drivers and the source
driver.

17. The LCD according to claim 7, further comprising:

a backlight module, for providing a surface light source to

the LCD panel.

18. The LCD according to claim 7, wherein the number of
the data lines is odd.

19. The LCD according to claim 18, wherein the (4r+1)*
pixel column in the pixels is not within a display area of the
LCD panel.
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