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LIQUID CRYSTAL ARRAY AND LIQUID
CRYSTAL DISPLAY PANEL

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a technical filed of a
liquid crystal displaying technique, and more particularly, to
a liquid crystal array and a liquid crystal display panel.

BACKGROUND OF THE INVENTION

[0002] As liquid crystal displays (LCD) are widely used,
the performance of the liquid crystal displays required by
users is higher and higher.

[0003] In conventional skills, taking a liquid crystal panel
of a resolution MxN for example, the number of gate wiring
extension lines and the number of source wiring extension
lines of the liquid crystal panel are respectively N and 3M
under a single gate driving mode. Assuming that the channel
number of a gate driving IC and the channel number of a
source driving IC are respectively a and b, the display product
needs N/a pieces of gate driving ICs and 3M/b pieces of
source driving ICs.

[0004] Also, the higher the resolution of the liquid crystal
display panel, the greater the number of the wiring extension
lines. This will make the space of the liquid crystal panel
occupied by the wiring extension lines increased, and the
number of the driving ICs is increased as well. It not merely
reduces space utilization, but also wastes the resources.
[0005] How to reduce the number of wiring extension lines
of the liquid crystal panel, improve space utilization, and
reduce manufacturing cost is an important aspect in the liquid
crystal displaying technical field.

SUMMARY OF THE INVENTION

[0006] An objective of the present invention is to provide a
liquid crystal array for reducing the number of wiring exten-
sion lines in a liquid crystal panel, improving space utilization
of the liquid crystal panel, and reducing manufacturing cost.
[0007] To achieve the above beneficial effects, the present
invention provides a liquid crystal array, comprising a (2N-
1)* gate line and a 2N™ gate line, where N is a positive integer,
an area between the (2N-1)” gate line and the 2N gate line
comprising a plurality of pixels arranged in a row direction.

[0008] said liquid crystal array further comprises a N
wiring extension line, a (2N-1)" switch element, and a
2N™ switch element;

[0009] the (2N-1)” gate line is connected to the N*
wiring extension line via the (2N-1)# switch element,
and the 2N? gate line is connected to the N* wiring
extension line via the 2N switch element;

[0010] said liquid crystal array further comprises a first
selection line and a second selection line, the first selec-
tion line comprises a first left selection line and a first
right selection line, the second selection line comprises
a second left selection line and a second right selection
line, the first selection line controls a voltage inputted to
the (2N-1)" gate line by utilizing the (2N-1)" switch
element, the second selection line controls a voltage
inputted to the 2N gate line by utilizing the 2N? switch
element;

[0011] when the first left selection line provides a first
voltage level, the second left selection line provides a
second voltage level, the first right selection line pro-
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vides the second voltage level, and the second right
selection line provides the first voltage level; or

[0012] when the first left selection line provides the sec-
ond voltage level, the second left selection line provides
the first voltage level, the first right selection line pro-
vides the first voltage level, and the second right selec-
tion line provides the second voltage level.

[0013] In the liquid crystal panel of the present invention,
the first voltage level is higher than the second voltage level.
[0014] In the liquid crystal panel of the present invention,
the (2N-1)" switch element comprises a (2N-1)" left switch
element and a (2N-1)" right switch element, and the 2N?
switch element comprises a 2N left switch element and a
2N right switch element, wherein the (2N-1)" left switch
element and the 2N left switch element are connected to the
N7 wiring extension line, and the (2N-1)" right switch ele-
ment and the 2N right switch element are connected to a gate
voltage selection line of said liquid crystal array.

[0015] Another objective of the present invention is to pro-
vide a liquid crystal array for reducing the number of wiring
extension lines in a liquid crystal panel, improving space
utilization of the liquid crystal panel, and reducing manufac-
turing cost.

[0016] To achieve the above beneficial effects, the present
invention provides a liquid crystal array, comprising a (2N-
1)” gate line and a 2N™ gate line, where N is a positive integer,
an area between the (2N-1)" gate line and the 2N? gate line
comprising a plurality of pixels arranged in a row direction.

[0017] said liquid crystal array further comprises a N
wiring extension line, a (2N-1)” switch element, and a
2N? switch element;

[0018] the (2N-1)” gate line is connected to the N
wiring extension line via the (2N-1)"” switch element,
and the 2N gate line is connected to the N wiring
extension line via the 2N™ switch element;

[0019] said liquid crystal array further comprises a first
selection line and a second selection line, the first selec-
tion line controls a voltage inputted to the (2N-1)" gate
line by utilizing the (2N-1)" switch element, the second
selection line controls a voltage inputted to the 2N? gate
line by utilizing the 2N switch element.

[0020] In the liquid crystal panel of the present invention,
the first selection line comprises a first left selection line and
a first right selection line, the second selection line comprises
a second left selection line and a second right selection line;
the first left selection line, the first right selection line, the
second left selection line, and the second right selection line
provide a first voltage level or a second voltage level accord-
ing to a predetermined time sequence, wherein the first volt-
age level is higher than the second voltage level.

[0021] In the liquid crystal panel of the present invention,
when the first left selection line provides the first voltage
level, the second left selection line provides the second volt-
age level, the first right selection line provides the second
voltage level, and the second right selection line provides the
first voltage level.

[0022] In the liquid crystal panel of the present invention,
when the first left selection line provides the second voltage
level, the second left selection line provides the first voltage
level, the first right selection line provides the first voltage
level, and the second right selection line provides the second
voltage level.

[0023] In the liquid crystal panel of the present invention,
the (2N-1)" switch element comprises a (2N-1)" left switch
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element and a (2N-1)” right switch element, and the 2N
switch element comprises a 2N? left switch element and a
2N right switch element, wherein the (2N-1)" left switch
element and the 2N left switch element are connected to the
N” wiring extension line, and the (2N-1)” right switch ele-
ment and the 2N? right switch element are connected to a gate
voltage selection line of said liquid crystal array.

[0024] Still another objective of the present invention is to
provide a liquid crystal display panel for reducing the number
of wiring extension lines, improving space utilization, and
reducing manufacturing cost.

[0025] To achieve the above beneficial effects, the present
invention provides a liquid crystal display panel, comprising
a liquid crystal array, said liquid crystal array comprising a
(2N-1)" gate line and a 2N gate line, where N is a positive
integer, an area between the (2N-1)” gate line and the 2N
gate line comprising a plurality of pixels arranged in a row
direction.

[0026] said liquid crystal array further comprises a N
wiring extension line, a (2N-1)" switch element, and a
2N switch element;

[0027] the (2N-1)” gate line is connected to the N*
wiring extension line via the (2N-1)” switch element,
and the 2N? gate line is connected to the N” wiring
extension line via the 2N? switch element;

[0028] said liquid crystal array further comprises a first
selection line and a second selection line, the first selec-
tion line controls a voltage inputted to the (2N-1)" gate
line by utilizing the (2N-1)” switch element, the second
selection line controls a voltage inputted to the 2N? gate
line by utilizing the 2N” switch element.

[0029] In the liquid crystal display panel of the present
invention, the first selection line comprises a first left selec-
tion line and a first right selection line, the second selection
line comprises a second left selection line and a second right
selection line; the first left selection line, the first right selec-
tion line, the second left selection line, and the second right
selection line provide a first voltage level or a second voltage
level according to a predetermined time sequence, wherein
the first voltage level is higher than the second voltage level.
[0030] In the liquid crystal display panel of the present
invention, when the first left selection line provides the first
voltage level, the second left selection line provides the sec-
ond voltage level, the first right selection line provides the
second voltage level, and the second right selection line pro-
vides the first voltage level.

[0031] In the liquid crystal display panel of the present
invention, when the first left selection line provides the sec-
ond voltage level, the second left selection line provides the
first voltage level, the first right selection line provides the
first voltage level, and the second right selection line provides
the second voltage level.

[0032] In the liquid crystal display panel of the present
invention, the (2N-1)” switch element comprises a (2N-1)”
left switch element and a (2N-1) right switch element, and
the 2N switch element comprises a 2N” left switch element
and a 2N? right switch element, wherein the (2N-1)" left
switch element and the 2N left switch element are connected
to the N wiring extension line, and the (2N-1)? right switch
element and the 2N” right switch element are connected to a
gate voltage selection line of said liquid crystal array.

[0033] Compared to conventional skills, the present inven-
tion can reduce the number of wiring extension lines in the
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liquid crystal panel, improve space utilization of the liquid
crystal panel, and reduce manufacturing cost.

[0034] To make above content of the present invention
more easily understood, it will be described in details by
using preferred embodiments in conjunction with the append-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG.1isa structural diagram showing a liquid crys-
tal array according to a preferred embodiment of the present
invention.

[0036] FIG. 2 is a structural diagram showing switch ele-
ments in the present invention.

[0037] FIG. 3 is a schematic diagram showing a predeter-
mined time sequence in the embodiments of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0038] The following descriptions for the respective
embodiments are specific embodiments capable of being
implemented for illustrations of the present invention with
referring to appended figures.

[0039] FIG. 1is a structural diagram showing a liquid crys-
tal array according to a preferred embodiment of the present
invention.

[0040] The liquid crystal array comprises a (2N-1)” gate
lineG_2n-1anda 2N gatelineG_ 2n, where N is a positive
integer. An area between the (2N-1)” gate line G 2n-1 and
the 2N” gate line G_ 2n comprises a plurality of pixels 11
arranged in a row direction.

[0041] Inthe embodiment shown in FIG. 1, the liquid crys-
tal array further comprises a N? wiring extension line F_n, a
(2N-1)" switch element, and a 2N? switch element. In the
present embodiment, the (2N-1)” switch element comprises
a (2N-1)" left switch element S_ 2n-1 and a (2N-1)" right
switch element S1_ 2n-1; and the 2N? switch element com-
prises a 2N left switch element S_ 2n and a 2N? right switch
element S1_ 2n.

[0042] Referring to FIG. 1, the liquid crystal array further
comprises a first selection line and a second selection line.
The first selection line comprises a first left selection line GE
and a first right selection line GE1; the second selection line
comprises a second left selection line GO and a second right
selection line GO1.

[0043] Referring to FIG. 2, a first left switch element S_ 1,
a first right switch element S1__1, a second left switch ele-
ment S_2, and a second right switch element S1_2 are
illustrated for example. The first left switch element S_ 1
comprises a first terminal S11, a second terminal S12, and a
third terminal S13; the first right switch element S1__1 com-
prises a first terminal S21, a second terminal S22, and a third
terminal S23; the second left switch element S 2 comprises
a first terminal S31, a second terminal S32, and a third termi-
nal S33; the second right switch element S1_ 2 comprises a
first terminal S41, a second terminal S42, and a third terminal
S43.

[0044] The (2N-1)” gate line G_ 2n-1 is connected to the
second terminal S12 of the (2N-1)* left switch element
S_2n-1 and the second terminal S22 of the (2N-1)” right
switch element S1_ 2n-1; the 2N gate line G_ 2n is con-
nected to the second terminal S32 of the 2N left switch
element S_ 2n and the second terminal S42 of the 2N” right
switch element S1_ 2n.
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[0045] The third terminal S13 of the (2N-1)" left switch
element S_ 2n-1 and the third terminal $33 of the 2N?" left
switch element S_ 2n are connected to the N? wiring exten-
sion line F_n; the third terminal S23 of the (2N-1)" right
switch element S1_ 2n-1 and the third terminal S43 of the
2N" right switch element S1_2n are connected to a gate
voltage selection line VGL.

[0046] The first terminal S11 of the (2N-1)" left switch
element S 2n-1 is connected to the first left selection line
GE; the first terminal S31 of the 2N? left switch element
S_ 2n is connected to the second left selection line GO, the
first terminal S21 of the (2N-1)” right switch element
S1_2n-11is connected to the first right selection line GE1; the
first terminal S41 of the 2N? right switch element S1_2n is
connected to the second right selection line GO1.

[0047] The first left selection line GE, the first right selec-
tion line GE1, the second left selection line GO, and the
second right selection line GO1 provide a first voltage level H
orasecond voltage level L according to a predetermined time
sequence, wherein the first voltage level H is higher than the
second voltage level L.

[0048] In the present embodiment, the first left selection
line GE and the first right selection line GE1 control a voltage
inputted to the (2N-1)" gate line respectively by utilizing the
(2N-1)" left switch element S_ 2n—1 and the (2N-1)" right
switch element S1_ 2n-1; the second left selection line GO
and the second right selection line GO1 control a voltage
inputted to the 2N? gate line respectively by utilizing the 2N?
left switch element S_ 2n and the 2N right switch element
S1_2n.

[0049] In the embodiment shown in FIG. 1, when the first
left selection line GE provides the first voltage level, the
second left selection line GO provides the second voltage
level, the first right selection line GE1 provides the second
voltage level, and the second right selection line GO1 pro-
vides the first voltage level.

[0050] In the embodiment shown in FIG. 1, when the first
left selection line GE provides the second voltage level, the
second left selection line GO provides the first voltage level,
the first right selection line GE1 provides the first voltage
level, and the second right selection line GO1 provides the
second voltage level.

[0051] The more concrete working process of the preferred
embodiment of the present invention is described below.
[0052] At the moment T1, the first left selection line GE is
inputted with the first voltage level H, the second left selec-
tion line GO is inputted with the second voltage level L, a first
wiring extension line F_1 is inputted with the first voltage
level H, a second wiring extension line F_ 2 to the N wiring
extension line F_n are inputted with the second voltage level
L, the second right selection line GO1 is inputted with the first
voltage level H, the first right selection line GE1 is inputted
with the second voltage level L, and the gate voltage selection
line VGL maintains at the second voltage level L.

[0053] Since the first left selection line GE is inputted with
the first voltage level H, a signal on the first wiring extension
line F__1 can be transmitted to the first gate line G__1 to turn
on thin film transistors (TFTs) corresponding to the first gate
line G__1. Atthis moment, the second voltage level L signal of
the gate voltage selection line VGL will not enter the first gate
line G__1 since the first right selection line GE1 is inputted
with the second voltage level L.

[0054] At the same time, the first voltage level H signal of
the first wiring selection line F__1 can not enter the second
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gate line G_ 2 since the second left selection line GO is
inputted with the second voltage level L. The second voltage
level L signal of the gate voltage selection line VGL will enter
the second gate line G_ 2 since the second right selection line
GO1 is inputted with the first voltage level H.

[0055] At the same time, a second wiring extension line
F_ 2 isinputted with the second voltage level L. Since the first
lett selection line GE is inputted with the first voltage level H,
the second voltage level L signal of the second wiring exten-
sion line F__2 will enter the third gate line G__3. Also, the
second voltage level L signal of the gate voltage selection line
VGL will enter the fourth gate line G_4 since the second
right selection line GO1 is inputted with the first voltage level
H.

[0056] The working processes of a third wiring extension
line F_3 to the N* wiring extension line F_n are similar to
above descriptions, and therefore the descriptions regarding
this part are omitted herein.

[0057] At the moment T2, the first left selection line GE is
inputted with the second voltage level L, the second left
selection line GO is inputted with the first voltage level H, the
first wiring extension line F__1 is inputted with the first volt-
age level H, the second wiring extension line F__2 to the N
wiring extension line F_n are inputted with the second volt-
age level L, the second right selection line GO1 is inputted
with the second voltage level L, the first right selection line
GE1 is inputted with the first voltage level H, and the gate
voltage selection line VGL maintains at the second voltage
level L.

[0058] Since the second left selection line GO is inputted
with the first voltage level H, a signal on the first wiring
extension line F__1 will enter the second gate line G__2 to turn
on TFTs corresponding to the second gate line G 2. At this
moment, the second voltage level L signal of the gate voltage
selection line VGL will not enter the second gate line G_ 2
since the second right selection line GO1 is inputted with the
second voltage level L.

[0059] At the same time, the first voltage level H signal of
the first wiring selection line F__1 can not enter the first gate
line G__1 since the first left selection line GE is inputted with
the second voltage level L. The second voltage level L signal
of'the gate voltage selection line VGL will enter the first gate
line G__1 since the first right selection line GE1 is inputted
with the first voltage level H.

[0060] At the same time, the second wiring extension line
F_ 2 is inputted with the second voltage level L. Since the
second left selection line GO is inputted with the first voltage
level H, the second voltage level L signal of the second wiring
extension line F_ 2 will enter the fourth gate line G__ 4. Also,
the second voltage level L signal of the gate voltage selection
line VGL will enter the third gate line G__3 since the first right
selection line GE1 is inputted with the first voltage level H.
[0061] The working processes of a third wiring extension
line F_ 3 to the N wiring extension line F_n are similar to
above descriptions, and therefore the descriptions regarding
this part are omitted herein.

[0062] Referring to FIG. 3, FIG. 3 is a schematic diagram
showing a predetermined time sequence in the present inven-
tion. Obviously, the embodiments of the present invention
can carry out “opening” and “closing” the gate lines in order
by presetting the signal timing to control the first selection
line and the second selection line. Also, compared to the
design of one gate line corresponding to one wiring extension
line in conventional skills, the number of wiring extension
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lines of the embodiments of the present invention can be
reduced by half and the number of driving chips are reduced
as well since two gate lines correspond to one wiring exten-
sion line in the present invention. The present invention not
merely makes the best use of the wiring space, but also
reduces the cost.

[0063] The present invention further provides a liquid crys-
tal display panel. Said liquid crystal display panel comprises
the liquid crystal array provided in the embodiments of the
present invention. Since the liquid crystal array is detailedly
described above, the descriptions regarding this part are omit-
ted herein.

[0064] While the preferred embodiments of the present
invention have been illustrated and described in detail, vari-
ous modifications and alterations can be made by persons
skilled in this art. The embodiment of the present invention is
therefore described in an illustrative but not restrictive sense.
It is intended that the present invention should not be limited
to the particular forms as illustrated, and that all modifications
and alterations which maintain the spirit and realm of the
present invention are within the scope as defined in the
appended claims.

What is claimed is:

1. A liquid crystal array, comprising a (2N-1)” gate line
and a 2N” gate line, where N is a positive integer, an area
between the (2N-1)” gate line and the 2N? gate line com-
prising a plurality of pixels arranged in a row direction, char-
acterized in that:

said liquid crystal array further comprises a N* wiring

extension line, a (2N-1)" switch element, and a 2N
switch element;

the (2N-1)” gate line is connected to the N* wiring exten-

sion line via the (2N-1)” switch element, and the 2N?
gate line is connected to the N wiring extension line via
the 2N™ switch element;

said liquid crystal array further comprises a first selection

line and a second selection line, the first selection line
comprises a first left selection line and a first right selec-
tion line, the second selection line comprises a second
left selection line and a second right selection line, the
first selection line controls a voltage inputted to the
(2N=1)" gate line by utilizing the (2N-1)" switch ele-
ment, the second selection line controls a voltage input-
ted to the 2N? gate line by utilizing the 2N? switch
element;

when the first left selection line provides a first voltage

level, the second left selection line provides a second
voltage level, the first right selection line provides the
second voltage level, and the second right selection line
provides the first voltage level; or

when the first left selection line provides the second volt-

age level, the second left selection line provides the first
voltage level, the first right selection line provides the
first voltage level, and the second right selection line
provides the second voltage level.

2. The liquid crystal array according to claim 1, character-
ized in that the first voltage level is higher than the second
voltage level.

3. The liquid crystal array according to claim 2, character-
ized in that the (2N-1)" switch element comprises a (2N-1)"
left switch element and a (2N-1) right switch element, and
the 2N switch element comprises a 2N left switch element
and a 2N? right switch element, wherein the (2N-1)" left
switch element and the 2N left switch element are connected
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to the N wiring extension line, and the (2N-1)" right switch
element and the 2N right switch element are connected to a
gate voltage selection line of said liquid crystal array.

4. A liquid crystal array, comprising a (2N-1)” gate line
and a 2N gate line, where N is a positive integer, an area
between the (2N-1)7 gate line and the 2N" gate line com-
prising a plurality of pixels arranged in a row direction, char-
acterized in that:

said liquid crystal array further comprises a N” wiring
extension line, a (2N-1)" switch element, and a 2N?
switch element;

the (2N-1)" gate line is connected to the N wiring exten-
sion line via the (2N-1)” switch element, and the 2N*"
gate line is connected to the N wiring extension line via
the 2N™ switch element;

said liquid crystal array further comprises a first selection
line and a second selection line, the first selection line
controls a voltage inputted to the (2N-1)" gate line by
utilizing the (2N-1)” switch element, the second selec-
tion line controls a voltage inputted to the 2N gate line
by utilizing the 2N? switch element.

5. The liquid crystal array according to claim 4, character-
ized in that the first selection line comprises a first left selec-
tion line and a first right selection line, the second selection
line comprises a second left selection line and a second right
selection line;

the first left selection line, the first right selection line, the
second left selection line, and the second right selection
line provide a first voltage level or a second voltage level
according to a predetermined time sequence, wherein
the first voltage level is higher than the second voltage
level.

6. The liquid crystal array according to claim 5, character-
ized in that when the first left selection line provides the first
voltage level, the second left selection line provides the sec-
ond voltage level, the first right selection line provides the
second voltage level, and the second right selection line pro-
vides the first voltage level.

7. The liquid crystal array according to claim 5, character-
ized in that when the first left selection line provides the
second voltage level, the second left selection line provides
the first voltage level, the first right selection line provides the
first voltage level, and the second right selection line provides
the second voltage level.

8. The liquid crystal array according to claim 5, character-
ized in that the (2N-1)" switch element comprises a (2N-1)"
left switch element and a (2N-1)" right switch element, and
the 2N switch element comprises a 2N? left switch element
and a 2N? right switch element, wherein the (2N-1)" left
switch element and the 2N left switch element are connected
to the N wiring extension line, and the (2N-1)" right switch
element and the 2N right switch element are connected to a
gate voltage selection line of said liquid crystal array.

9. A liquid crystal display panel, comprising a liquid crys-
tal array, said liquid crystal array comprising a (2N-1)" gate
line and a 2N gate line, where N is a positive integer, an area
between the (2N-1)" gate line and the 2N gate line com-
prising a plurality of pixels arranged in a row direction, char-
acterized in that:

said liquid crystal array further comprises a N” wiring

extension line, a (2N-1)” switch element, and a 2N*
switch element;
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the (2N-1)” gate line is connected to the N* wiring exten-
sion line via the (2N-1)” switch element, and the 2N*
gate line is connected to the N wiring extension line via
the 2N switch element;

said liquid crystal array further comprises a first selection
line and a second selection line, the first selection line
controls a voltage inputted to the (2N-1)" gate line by
utilizing the (2N-1)" switch element, the second selec-
tion line controls a voltage inputted to the 2N? gate line
by utilizing the 2N” switch element.

10. The liquid crystal display panel according to claim 9,
characterized in that the first selection line comprises a first
left selection line and a first right selection line, the second
selection line comprises a second left selection line and a
second right selection line;

the first left selection line, the first right selection line, the
second left selection line, and the second right selection
line provide a first voltage level or a second voltage level
according to a predetermined time sequence, wherein
the first voltage level is higher than the second voltage
level.
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11. The liquid crystal display panel according to claim 10,
characterized in that when the first left selection line provides
the first voltage level, the second left selection line provides
the second voltage level, the first right selection line provides
the second voltage level, and the second right selection line
provides the first voltage level.

12. The liquid crystal display panel according to claim 10,
characterized in that when the first left selection line provides
the second voltage level, the second left selection line pro-
vides the first voltage level, the first right selection line pro-
vides the first voltage level, and the second right selection line
provides the second voltage level.

13. The liquid crystal display /Panel according to claim 10,
characterized in that the (2N-1)" switch element comprises a
(2N-1)" left switch element and a (2N-1)" right switch ele-
ment, and the 2N” switch element comprises a 2N? left
switch element and a 2N right switch element, wherein the
(2N-1)" left switch element and the 2N left switch element
are connected to the N* wiring extension line, and the (2N-
1)” right switch element and the 2N right switch element are
connected to a gate voltage selection line of said liquid crystal
array.
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