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TFT-LCD DISPLAY PANEL BASED ON HSD
STRUCTURE AND MANUFACTURING
METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims benefit of Chinese
Patent Application CN201410247733.5, filed on Jun. 5,2014
and entitled “TFT-L.CD DISPLAY PANEL BASED ON HSD
STRUCTURE AND MANUFACTURING METHOD?”, the
entire contents of which are herein incorporated by reference.

FIELD OF THE INVENTION

[0002] The present disclosure relates to a design of liquid
crystal panel, in particular to a TFT-LCD display panel with
an HSD (Half Source Driving, Half Source Driving) structure
and a method for manufacturing the same.

BACKGROUND OF THE INVENTION

[0003] To reduce the cost for manufacturing liquid crystal
panel, a liquid crystal panel with an HSD structure emerges.
The number of gate lines is doubled and the number of data
lines is halved in the panel, thus the number of chips for
driving the data lines is reduced, which reduces the cost
accordingly.

[0004] When theliquid crystal panel is designed, in order to
avoid insufficient pixel charge caused by the resistance-ca-
pacitance delay effect of the gate lines, the gate lines are
normally designed wide. Since the number ofthe gate lines of
the liquid crystal panel with the HSD structure is doubled, and
the widths of the gate lines are increased at the same time, the
areas of pixel regions of the liquid crystal panel are reduced,
which reduces the aperture ratio, and thus impacts on the
penetration rate of the pixels.

[0005] Based on the above, there is a need for providing a
liquid crystal panel design which is in HSD structure and may
simultaneously improve the penetration of the pixels.

SUMMARY OF THE INVENTION

[0006] To solve the above problems, the present disclosure
provides a liquid crystal panel design with HSD structure
which may improve the penetration rate of pixels at the same
time.

[0007] According to an aspect of the present disclosure, a
TFT-LCD display panel based on an HSD structure is pro-
vided, which includes:

[0008] a sub-pixel unit array;

[0009] aplurality of pairs of gate lines, with each pair being
arranged between two adjacent rows of sub-pixel units,
wherein each gate line includes subsections which are
arranged repeatedly and each subsection consists of portions
with different widths, the TFT element is connected with a
pixel electrode of a sub-pixel unit being placed on the sub-
section portion having a relatively large width; and

[0010] a plurality of data lines, perpendicular to the gate
lines, wherein two or more columns of sub-pixel units are
arranged between two adjacent data lines.

[0011] According to an embodiment of the present disclo-
sure, each subsection includes a first subsection portion and a
second subsection portion, wherein the first subsection por-
tion is wider than the second subsection portion.

[0012] According to an embodiment of the present disclo-
sure, each pair of gate lines is arranged such that the first
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subsection portion of one gate line is opposite to the second
subsection portion of the other gate line, and the second
subsection portion of the gate line is opposite to the first
subsection portion of the other gate line, thereby the width of
each pair of gate lines along the row direction of pixel units
being uniform.

[0013] According to an embodiment of the present disclo-
sure, the first subsection portion and the second subsection
portion are combined such that one side of the subsections at
the combining position is flush.

[0014] According to an embodiment of the present disclo-
sure, the first subsection portion and the second subsection
portion are combined such that both sides of the subsection
are not flush at the combining positions, such that the sub-
pixel units surrounded by two pairs of gate lines are staggered
with each other along the horizontal direction.

[0015] According to an embodiment of the present disclo-
sure, the data lines are spaced from the areas at which the
sources of the TFT elements on the gate lines are located, and
each data line is respectively connected with the source of
each TFT element through a corresponding one of lead wire
extending from the data line.

[0016] According to an embodiment of the present disclo-
sure, the data line is designed to pass through the portion of
the subsections of the gate lines on which the TFT element is
arranged and serve as the source of the TFT.

[0017] According to another aspect of the present disclo-
sure, a method for manufacturing a TFT-LCD display panel
based on an HSD structure is further provided, including the
following steps of:

[0018] providing a substrate,

[0019] patterning on the substrate to form a layer of gate
lines, wherein the patterned layer includes a plurality of pairs
of gate lines arranged in the horizontal direction, each gate
line consists of a multiple of subsections arranged repeatedly,
wherein each subsection includes portions with different
widths, and different pairs of gate lines are spaced from each
other for a certain distance, the two gate lines in the pairs of
gate lines being arranged closely but in electrical isolation;
[0020] depositing a semiconductor material on the wider
portion of subsections of the gate lines having a relatively
large width to form a semiconductor layer;

[0021] forming a plurality of data lines and forming source
electrodes and drain electrodes of TFT elements on the semi-
conductor layer, wherein the data lines formed therein are
spaced from each other and vertically crossed by the plurality
of pairs of gate lines, and the source electrodes and drain
electrodes are formed on the semiconductor layer;

[0022] forming a passivation layer on the layer of data
lines; and
[0023] manufacturing two or more sub-pixel electrodesina

space encircled by any adjacent two pairs of gate lines and any
adjacent two data lines.

[0024] According to an embodiment of the present disclo-
sure, each subsection of each formed gate line includes a first
subsection portion and a second subsection portion, wherein
the first subsection portion is wider than the second subsec-
tion portion, each pair of gate lines is arranged such that the
first subsection portion of one gate line is opposite to the
second subsection portion of the other gate line, and the
second subsection portion of the gate line is opposite to the
first subsection portion of the other gate line, which enables
the width of each pair of gate lines along the row direction of
pixel units wholly uniform.
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[0025] According to an embodiment of the present disclo-
sure, when patterning to form the gate lines, forming the first
subsection portions and the second subsection portions in
such a manner that the subsections are flush to each other on
one side of the subsections at the combining positions.
[0026] According to an embodiment of the present disclo-
sure, during the formation of the data lines, the data lines are
designed to pass through the semiconductor material layer
previously formed on the gate lines, and this portion of data
lines passing through the gate lines are used as the source
electrodes of the TFT elements.

[0027] The present disclosure has advantages as follows:
[0028] the gate lines in the present disclosure are formed by
combining the subsections with different widths in a repeated
manner, the TFT elements connected with the pixel elec-
trodes of the sub-pixel units are arranged on the wider por-
tions, and the narrower portions may be designed as narrow as
possible, so that the total width of two gate lines may be
reduced; meanwhile, the TFT elements are arranged on the
gate lines rather than pixel regions, which caused the aperture
ratio of the pixel regions increased, and thus the penetration of
pixels improved.

[0029] Other features and advantages of the present disclo-
sure will be set forth in the following description, and par-
tially will be made obvious from the description, or be learned
by implementing the present disclosure. The objectives and
other advantages of the present disclosure may be achieved
and obtained by structures particularly pointed out in the
description, the claims and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] To illustrate technical solutions in the embodiments
of the present disclosure or in the prior art more clearly, a brief
introduction on the accompanying drawings which are
needed in the description of the embodiments or the prior art
is given below:

[0031] FIG. 1 is a diagram showing a traditional display
panel with an HSD structure;

[0032] FIG.2is a diagram showing a display panel accord-
ing to a first embodiment of the present disclosure;

[0033] FIG. 3 is a diagram showing an arrangement struc-
ture of a TFT electrode in FIG. 2;

[0034] FIG. 4 is a diagram showing a display panel accord-
ing to a second embodiment of the present disclosure; and
[0035] FIG.5isadiagram showing a display panel accord-
ing to a third embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0036] A detailed description of the implementation of the
present disclosure will be given below, in combination with
the accompanying drawings and embodiments. Therefore, an
implementation process of how to use technical means of the
present disclosure to solve technical problems and achieve a
technical effect may be fully understood and implemented
accordingly. It should be noted that, as long as no conflict is
generated, various embodiments of the present disclosure and
various features of the embodiments may be combined with
each other, and the formed technical solutions are all within
the protection scope of the present disclosure. Terms used
herein, such as “upper”, “lower”, “front”, “rear” and the like,
are not used for limiting the structure position of each com-
position portion.
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[0037] Moreover, in the following description, some spe-
cific details, such as length, width, shape and the like are
provided for comprehensively understanding the embodi-
ments of the present disclosure. However, those skilled in the
art should understand that, the present disclosure may be
realized without one or more specific details above or may be
realized by adopting other methods, components, materials
and the like. In other examples, known structures, materials or
operations are not shown or described in detail to avoid
obscuring each aspect of the present disclosure.

[0038] At the present, liquid crystal display panel is
designed to be with an HSD structure, in which the quantity of
gate lines is doubled, and the quantity of data lines is corre-
spondingly reduced by half. Compared with a traditional
liquid crystal display panel structure, the total quantity of
signal lines in a display panel with an HSD structure is obvi-
ously reduced, so that the quantity of data lines driving chips
is reduced, and the purpose of reducing the manufacturing
cost is finally fulfilled. As shown in FIG. 1, it shows the
traditional display panel with the HSD structure, wherein gate
lines are arranged along the horizontal direction and data
lines are arranged along the vertical direction in the panel.
Regions encircled by the gate lines and the data lines are pixel
regions. Each pixel region includes two sub-pixel units, each
of which is provided with a switching element (TFT) marked
as 1in FIG. 1. A plurality of sub-pixel units form a sub-pixel
unit array.

[0039] With the increase of size of the liquid crystal display
panel, resistance and parasitic capacitance of wiring on the
panel are quickly increased. Accordingly, it is normal to
widen the width of wires when designing the panel, so as to
reduce the load. Thus, the areas of light transmission of the
pixel regions are reduced, namely the aperture ratio is
reduced, and then the penetration of pixels is reduced. For the
panel with the HSD structure in which the number of gate
lines is doubled, this kind of problem is becoming severe.
[0040] To improve the penetration of pixels of a TFT-LCD
display panel with an HSD structure, the present disclosure
proposes a new design of the TFT-LCD display panel with the
HSD structure.

[0041] FIG. 2 shows a schematic diagram of a first embodi-
ment of the present disclosure.

[0042] Gate lines, marked as G(n) in the figure, are
arranged in multiple rows and in pairs along the horizontal
direction. A sub-pixel unit array is arranged between each
pair of gate lines. Each gate line is formed by subsections
arranged repeatedly and having different widths. Each sub-
section includes a first subsection portion and a second sub-
section portion. As shown in FIG. 2, symbol 3 indicates the
first subsection portion, and symbol 4 indicates the second
subsection portion. The first subsection portion is wider than
the second subsection portion. The first subsection portion of
one gate line in each pair of gate lines is opposite to the second
subsection portion of the other gate line, and the second
subsection portion of the gate line is opposite to the first
subsection portion of the other gate line. The first subsection
portions and second subsection portions of each pair of gate
lines form a complementary structure, so as to enable the
width of each pair of gate lines wholly uniform along the row
direction of pixel units.

[0043] As shown in FIG. 2, in this embodiment, the first
subsection portions are flush to the second subsection por-
tions at one side of the joint position, so that the sub-pixel
units on the same row are arranged in the horizontal direction.
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In this case, the shapes of sub-pixel units are regular, and the
sub-pixel are easily matched with each other to avoid the
occurrence of dark lines as possible.

[0044] As shown in FIG. 2, there are a multiple columns of
data lines, marked as D(i). The data lines are arranged per-
pendicular to the gate lines, and two columns of sub-pixel
units are arranged between two adjacent data lines.

[0045] Again, as shown in FIG. 2, switching elements TFT,
which are connected with pixel electrodes in the sub-pixel
units, are arranged on the first subsection portions of the gate
lines in this embodiment. Thus, the widths of the first subsec-
tion portions need to meet the requirement that the TFTs can
be formed thereon. While, the second subsection portion will
not the TFTs be arranged, therefore the widths of the second
subsection portions can be reduced to the minimum, which
make the total width of two gate lines arranged in pairs
reduced, and thus make the areas of pixel regions enlarged.
The TFTs are arranged in the first subsection portions of the
gate lines rather than in the pixel regions, so that the TFTs
may be prevented from occupying the areas of the pixel
regions, the light transmission regions of pixels are increased,
and thus the aperture ratio and penetration of the pixels are
improved. The regions where the sources of the TFTs are
located are spaced from the corresponding data lines, and the
both are connected with each other through leads. The drains
of the TFTs are connected with the pixel electrodes through
leads. As shown in FIG. 3, it shows an amplified diagram of
the source electrode, drain electrode and gate electrode of a
switching element TFT marked as 1 in FIG. 2, and connec-
tions with data lines and pixel electrodes.

[0046] Asshownin FIG. 4, it shows a schematic diagram of
a second embodiment of the present disclosure.

[0047] Compared with the first embodiment of the present
disclosure, the wiring structures of the gate lines and the data
lines of this embodiment are totally identical. The difference
from the first embodiment lies in that, due to different setting
of the portions of the gate lines, the first subsection portion
and the second subsection portion are not flush to each other
on two sides of the joint positions, so that the sub-pixel units
on the same row are not on the same horizontal line. The
sub-pixel units encircled by four gate lines and two data lines
are arranged in a vertical staggered manner along the hori-
zontal direction, with the arrangement shape like sawtooth.
Although the sub-pixel units are not arranged on the same
horizontal line in this embodiment and have different layouts,
it can achieve the same display effect to the first embodiment.

[0048] An FIG. 5, it schematically shows a diagram of a
third embodiment of the present disclosure.

[0049] Compared with the second embodiment of the
present disclosure, the shape and arrangement of the gate
lines in this embodiment are completely identical. The differ-
ence lies in setting of a TFT. As shown in FIG. 5, each data
line is directly introduced to a region where the source of the
TFT islocated on the first subsection portion of a gate line and
used as the source ofthe TFT. This design may reduce the size
of each TFT and reduce the width of the first subsection
portion of the TFT, so as to enlarge the area of each pixel
region and further improve the aperture ratio and penetration
of pixels. The design of the data lines is not limited to the
second embodiment above, and may be adopted by the first
embodiment of the present disclosure and other liquid crystal
display panels with similar connecting manners of switching
elements and data lines.
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[0050] Taking the first embodiment as an example, the
TFT-LCD display panel is manufactured by the following
steps.

[0051] Firstly, a required glass substrate is selected and
cleaned.
[0052] Secondly, G project manufacturing is performed,

and this project is used for forming patterns related to scan
lines. A G metal layer with certain thickness for generating
gate line patterns is formed on the glass substrate in a sput-
tering manner. A layer of positive PR (photoresist) is coated
on the metal layer. When the gate line patterns are formed on
the metal layer, a corresponding G-MASK (G mask) is
adopted for exposure. On the G-MASK, lightproof regions
corresponding to the gate line patterns are formed by com-
bining subsections with different widths. Each subsection
includes a first subsection portion with a wider width and a
second subsection portion with a narrower width. The first
subsection portion of a lightproof region is opposite to the
second subsection portion of an adjacent lightproof region,
the second subsection portion of the lightproof region is
opposite to the first subsection portion of the adjacent light-
proof region, and the two lightproof regions form a comple-
mentary structure, so that the width of each pair of lightproof
regions is uniform along the direction of rows. The first sub-
section portion and second subsection portion of the light-
proof region are flush to each other on one side of the joint
position. Later, through developing, wet etching and PR peel-
ing, a gate line G pattern layer with first subsection portions
and the second subsection portions arranged repeatedly and
one flush side is obtained. The pattern layer is marked as G as
shown in FIG. 2.

[0053] Then, I project manufacturing is performed, and this
project is used for forming patterns related to TFT channels of
a semiconductor layer. The substrate obtained by the G
project is cleaned, and a first layer of SiNx film (silicon nitride
film) is generated by using a CVD (chemical vapor deposi-
tion) film forming process. After cleaning the substrate again,
asecond layer of SiNx film, an intrinsic a-Si film (amorphous
silicon film) and an n+a-Si film (P-doped amorphous silicon
film) are generated by continuously adopting the CVD film
forming process. Then a layer of PR is coated and exposed by
adopting a corresponding I-MASK (I mask). Lightproof
regions of the -MASK correspond to TFT portions arranged
on the wider first subsection portions of the gate lines, and
then a TFT gate I pattern layer arranged on the wider first
subsection portions of the gate lines is obtained through
developing, dry etching and PR peeling. The pattern layer is
marked as I, shown as in FIG. 2.

[0054] Next, D project manufacturing is performed, and
this project is used for forming patterns related to data lines.
The substrate obtained by the I project is cleaned, a D metal
layer is formed in a sputtering manner, and the metal layer is
used for forming sources and drains of TFTs and data lines. A
layer of PR is coated on the D metal layer, and exposed by
adopting a D-MASK (D mask). Source and drain portions of
TFT and data port portions correspond to lightproof regions
on the D-MASK. Later, a D pattern layer containing sources
and drains of TFT and data lines is obtained through devel-
oping, wet etching and PR peeling. The pattern layer is
marked as D, shown as in FIG. 2.

[0055] Then, C project manufacturing is performed, and
this project is used for generating contact hole patterns. The
substrate obtained by the D project is cleaned, and a passiva-
tion layer is generated by using the CVD film forming pro-
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cess. A layer of PR is coated on the passivation layer and
exposed to irradiate the positions at which pixel electrodes
and terminals of lines are connected by adopting a C-MASK
(C mask), so as to form the contact hole patterns. Herein, the
C mask is opposite to the other mask. Later, a C pattern layer
with contact holes is obtained through developing, dry etch-
ing and PR peeling. The pattern layer is marked as C, shown
as in FIG. 2.

[0056] Finally, PI project manufacturing is performed, and
this project is used for generating pixel electrodes. The sub-
strate obtained by the C project is cleaned, and an ITO (in-
dium tin oxide) film with certain thickness is formed in the
sputtering manner. A layer of PR is coated and exposed by
adopting a PI-MASK (PI mask), and the I--MASK herein is
provided with lightproof regions where ITO patterns need to
be left. Later, a PI pattern layer with sub-pixel electrodes is
obtained through developing, wet etching and PR peeling.
The pattern layer is marked as PI, shown as in FIG. 2.
[0057] The process flow of manufacturing the TFI-LCD
display panel ofthe second embodiment is different from that
of manufacturing the display panel of the first embodiment in
the G project. In the G project manufacturing process of the
second embodiment, the corresponding G-MASK is pro-
vided with different lightproof regions, so that the first sub-
section portions and the second subsection portions of the
gate lines are not flush to each other on two sides of the joint
positions. Thus, the sub-pixel units on the same row are not on
the same horizontal line, and are arranged horizontally in a
vertical staggered manner, with a shape like sawtooth.
[0058] The process flow of manufacturing the TFT-LCD
display panel of the third embodiment is different from that of
manufacturing the panel of the second embodiment in the D
project step. In this embodiment, the setting direction of the
data lines is changed, and the data lines are introduced to the
semiconductor layer where the sources of TFTs are located
and used as the sources of the TFTs.

[0059] It is understood that the embodiments of the inven-
tion disclosed are not limited to the particular structures,
process steps, or materials disclosed herein, but are extended
to equivalents thereof as would be recognized by those ordi-
narily skilled in the relevant arts. It should also be understood
that terminology employed herein is used for the purpose of
describing particularembodiments only and is not intended to
be limiting.

[0060] Reference throughout this specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the present invention. Thus, appearances of the phrases “in
one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily all referring
to the same embodiment.

[0061] As used herein, a plurality of items, structural ele-
ments, compositional elements, and/or materials may be pre-
sented in a common list for convenience. However, these lists
should be construed as though each member of the list is
individually identified as a separate and unique member.
Thus, no individual member of such list should be construed
as a de facto equivalent of any other member of the same list
solely based on their presentation in a common group without
indications to the contrary. In addition, various embodiments
and example of the present invention may be referred to
herein along with alternatives for the various components
thereof. It is understood that such embodiments, examples,
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and alternatives are not to be construed as de facto equivalents
of one another, but are to be considered as separate and
autonomous representations of the present invention.

[0062] Although the above-mentioned examples are used
for illustrating the principles of the present disclosure in one
or more applications, for those skilled in the art, various
modifications may be made on forms, use methods and details
of implementation obviously without any creative effort
under the condition of not deportioning from the principles
and thoughts of the present disclosure. Therefore, the present
disclosure is defined by the appended claims.

LIST OF REFERENCE SIGNS
[0063] 1—switching element (TFT);
[0064] 2—sub-pixel unit;
[0065] 3—first subsection portion;
[0066] 4—second subsection portion;
[0067] S—TFT gate;
[0068] 6—TFT source;
[0069] 7—TFT drain;
[0070] 8—contact hole (a portion for connecting TFT

drain and pixel electrode).

What’s claimed is:

1. A TFT-LCD display panel based on an HSD structure,
including:

a sub-pixel unit array;

a plurality of pairs of gate lines with each pair being
arranged between two adjacent rows of the sub-pixel
units, wherein each gate line includes subsections
arranged repeatedly and each subsection consists of sub-
section portions with different widths, a TFT element
connected with a pixel electrode of the sub-pixel unit
being placed on the subsection portion having a rela-
tively large width; and

a plurality of data lines perpendicular to the gate lines,
wherein two or more columns of sub-pixel units are
arranged between two adjacent data lines.

2. The TFT-LCD display panel as recited in claim 1,
wherein the subsection includes a first subsection portion and
asecond subsection portion, and the first subsection portion is
wider than the second subsection portion.

3. The TFT-LCD display panel as recited in claim 2,
wherein each pair of gate lines is arranged such that the first
subsection portion of one gate line is opposite to the second
subsection portion of the other gate line, and the second
subsection portion of said gate line is opposite to the first
subsection portion of the other gate line, thereby the width of
each pair of gate lines along the row direction of pixel units
being uniform.

4. The TFT-LCD display panel as recited in claim 3,
wherein the first subsection portion and the second subsection
portion are combined such that one side of the subsections at
the combining position is flush.

5. The TFT-LCD display panel as recited in claim 3,
wherein the first subsection portion and the second subsection
portion are combined such that both sides of the subsections
at the combining position are not flush, such that the sub-pixel
units surrounded by two pairs of gate lines are staggered with
each other along the horizontal direction.

6. The TFT-LCD display panel as recited in claim 1,
wherein the data lines are spaced from the areas at which the
sources of the TFT elements on the gate lines are located, and
the data lines are respectively connected with the source of
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each of the TFT elements via a corresponding one of lead
wires extending from the data lines.
7. The TFT-LCD display panel as recited in claim 1,
wherein the data line is arranged to pass through the subsec-
tion portion of the gate lines on which the TFT element is
placed, and serves as the source of the TFT element.
8. The TFT-LCD display panel as recited in claim 2,
wherein the data line is arranged to pass through the subsec-
tion portion of the gate lines on which the TFT element is
placed, and serves as the source of the TFT element.
9. The TFT-LCD display panel as recited in claim 3,
wherein the data line is arranged to pass through the subsec-
tion portion of the gate lines on which the TFT element is
placed, and serves as the source of the TFT element.
10. The TFT-LCD display panel as recited in claim 4,
wherein the data line is arranged to pass through the subsec-
tion portion of the gate lines on which the TFT element is
placed, and serves as the source of the TFT element.
11. The TFT-LCD display panel as recited in claim 5,
wherein the data line is arranged to pass through the subsec-
tion portion of the gate lines on which the TFT element is
placed, and serves as the source of the TFT.
12. A method for manufacturing a TFT-LCD display panel
based on an HSD structure, including steps of:
providing a substrate,
patterning on the substrate to form a layer of gate lines,
wherein the patterned layer includes a plurality of pairs
of gate lines arranged in the horizontal direction, with
each gate line consisting of a multiple of subsections
arranged repeatedly, wherein each subsection includes
subsection portions with different widths, and different
pairs of gate lines are spaced from each other for a
certain distance, the two gate lines in the pairs of gate
lines being arranged closely but in electrical isolation;

depositing semiconductor materials on the subsection por-
tions of the gate lines having a relatively large width to
form a semiconductor layer;

forming a plurality of data lines and forming source elec-

trodes and drain electrodes of TFT elements on the semi-
conductor layer, wherein the data lines formed therein
are spaced from each other and vertically crossed by the
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plurality of pairs of gate lines, and the source electrodes
and drain electrodes are formed on the semiconductor
layer;

forming a passivation layer on the layer of data lines; and

manufacturing two or more sub-pixel electrodes in a space

encircled by any adjacent two pairs of gate line and any
adjacent two data lines.

13. The method as recited in claim 12, wherein the subsec-
tions of the formed gate line includes a first subsection portion
and a second subsection portion, the first subsection portion is
wider than the second subsection portion, and each pair of the
gate lines is arranged such that the first subsection portion of
one gate line is opposite to the second subsection portion of
the other gate line, and the second subsection portion of the
gate line is opposite to the first subsection portion of the other
gate line, which enables the width of each pair of gate lines
along the row direction of pixel units wholly uniform.

14. The method as recited in claim 13, wherein, when
patterning to form the gate lines, forming the first subsection
portions and the second subsection portions in such a manner
that the subsections are flush to each other on one side of the
subsections at the combining positions.

15. The method as recited in claim 12, wherein during the
formation of the data lines, the data lines are designed to pass
through the semiconductor material layer previously formed
on the gate lines, and this portion of data lines passing through
the gate lines are used as the source electrodes of the TFT
elements.

16. The method as recited in claim 13, wherein during the
formation of the data lines, the data lines are designed to pass
through the semiconductor material layer previously formed
on the gate lines, and this portion of data lines passing through
the gate lines are used as the source electrodes of the TFT
elements.

17. The method as recited in claim 14, wherein during the
formation of the data lines, the data lines are designed to pass
through the semiconductor material layer previously formed
on the gate lines, and this portion of data lines passing through
the gate lines are used as the source electrodes of the TFT
elements.
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