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TFT-LCD ASSEMBLY SUBSTRATE, LIQUID
CRYSTAL DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE

[0001] This application is a continuation of Ser. No.
12/881,382 filed Sep. 14, 2010, the disclosures of which are
incorporated herein by reference.

BACKGROUND

[0002] Embodiments of the present invention relate to a
thin film transistor liquid crystal display (TFT-LCD) assem-
bly substrate, a liquid crystal display and a method of manu-
facturing the same.

[0003] Thin film transistor liquid crystal displays (TFT-
LCDs) have the advantages of small volume, low energy
consumption, low radiation and the like, and thus have pre-
vailed in the flat plate display market. The main structure of a
liquid crystal display comprises an array substrate and a color
filter substrate assembled together with a liquid crystal inter-
posed therebetween. The color filter substrate comprises red
(R), green (G) and blue (B) color filters in a matrix and a
common electrode; and the array substrate comprises gate
lines and data lines formed thereon, and the gate lines and the
data lines are perpendicular to each other to define pixel
regions, and in each pixel region, a thin film transistor (TFT)
and a pixel electrode are provided.

[0004] With regarding to the liquid crystal display config-
ured as mentioned above, one of the main disadvantages
thereofis in that the aperture ratio is relatively small. Because
the ratio of the area of the gate line and the data line that
account for the entire area of the substrate is relatively large,
the width of the gate line and the data line are the important
factors that limit the aperture ratio of a TFT-LCD.

SUMMARY

[0005] An embodiment of the present invention provides a
TFT-LCD assembly substrate, comprising an array structure
layer, comprising: a plurality of first signal lines; and a plu-
rality of second signal lines, wherein adjacent first signal lines
and adjacent second signal lines cross each other to define a
plurality of combination pixel regions, and each of the com-
bination pixel regions comprises two pixel regions juxta-
posed along a direction of the first signal line, and there are a
thin film transistor and a pixel electrode formed in one pixel
region of the two pixel regions and there is a common elec-
trode formed in the other pixel region.

[0006] Another embodiment of the present invention fur-
ther provides a method of manufacturing a TFT-LCD assem-
bly substrate, comprising; Step 1, forming an array structure
layer on a substrate, comprising forming a plurality of first
signal lines, a plurality of second signal lines and a plurality
of thin film transistors, and adjacent first signal lines and
adjacent second signal lines cross each other to define a
plurality of combination pixel regions, and each of the com-
bination pixel regions comprises two pixel regions juxta-
posed along a direction of the first signal line; and Step 2,
forming a pixel electrode and a common electrode for each
combination pixel region, wherein the pixel electrode is posi-
tioned in the same one pixel region as one of the thin film
transistors and connected with one of a drain electrode and a
source electrode of the thin film transistor, and the common
electrode is positioned in the other pixel region.
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[0007] Still another embodiment of the present invention
further provides a liquid crystal display, comprising: a first
thin film transistor liquid crystal display (TFT-LCD) assem-
bly substrate and a second TFT-LCD assembly substrate that
are assembled together, wherein the first TFT-LCD assembly
substrate comprises: an array structure layer, wherein the
array structure layer comprises a plurality of first signal lines
and a plurality of second signal lines, and adjacent the first
signal lines and adjacent the second signal lines cross each
other to define a plurality of combination pixel regions, and
each of the combination pixel regions comprises two pixel
regions juxtaposed along a direction of the first signal line,
and there are a thin film transistor and a pixel electrode
formed in one pixel region of the two pixel regions and there
is a common electrode formed in the other pixel region; and
the second TFT-LCD assembly substrate comprises: a color
filter structure layer; and an array structure layer, wherein the
color filter structure layer comprises a color filter unit, and the
array structure layer comprises a plurality of third signal lines
and a plurality of fourth signal lines, and adjacent the third
signal lines and adjacent the fourth signal line cross each
other to define a plurality of combination pixel regions, and
each of the combination pixel regions comprises two pixel
regions juxtaposed along a direction of the third signal line,
and there are a thin film transistor and a pixel electrode
formed in one pixel region of the two pixel regions and there
is a common electrode formed in the other pixel region; and
wherein the first signal lines and the third signal lines, the
second signal lines and the fourth signal lines, the first pixel
electrodes and the second common electrodes, the first com-
mon electrodes and the second pixel electrodes are disposed
opposite to each other, respectively.

[0008] Further scope of applicability of the present inven-
tion will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention will become more fully
understood from the detailed description given hereinafter
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention and wherein:

[0010] FIG. 1 is a plan view showing a first TFT-LCD

assembly substrate in a liquid crystal display according to a
first embodiment of the present invention;

[0011] FIG. 2 is a sectional view taken along line A1-Al in
FIG. 1;
[0012] FIG. 3 is a sectional view taken along line B1-B1 in
FIG. 1;
[0013] FIG. 4 is a plan view showing a second TFT-LCD

assembly substrate in the liquid crystal display according to
the first embodiment of the present invention;

[0014] FIG. 51s a sectional view taken alone line C1-C1 in
FIG. 4;
[0015] FIG. 6 is a sectional view taken alone line D1-D1 in
FIG. 4;
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[0016] FIG. 7is a plan view after a first patterning process
of the first TFT-LCD assembly substrate in the liquid crystal
display according to the first embodiment of the present
invention;

[0017] FIG. 8 is a sectional view taken along line A2-A2 in
FIG. 7;
[0018] FIG. 9 is a plan view after a second patterning pro-

cess of the first TFT-LCD assembly substrate in the liquid
crystal display according to the first embodiment of the
present invention;

[0019] FIG.10is a sectional view taken along line A3-A3in
FIG. 9;
[0020] FIG. 11 is asectional view taken along line B3-B3 in
FIG. 9;
[0021] FIG.12isaplanview afterathird patterning process

of the first TFT-LCD assembly substrate in the liquid crystal
display according to the first embodiment of the present
invention;

[0022] FIG.13 is a sectional view taken along line Ad-Ad in
FIG. 12;
[0023]
FIG. 12;
[0024] FIG. 15 is a plan view showing a first TFT-LCD
assembly substrate in a liquid crystal display according to a
second embodiment of the present invention;

[0025] FIG. 16 is a plan view showing a second TFT-LCD
assembly substrate in the liquid crystal display according to
the second embodiment of the present invention;

[0026] FIG. 17 is a plan view showing a first TFT-LCD
assembly substrate in a liquid crystal display according to a
third embodiment of the present invention;

FIG. 14 s asectional view taken along line B4-B4 in

[0027] FIG.18is asectional view taken along line E1-E1 in
FIG. 17;
[0028] FIG. 19 is a plan view showing a second TFT-LCD

assembly substrate in the liquid crystal display according to
the third embodiment of the present invention;

[0029] FIG. 20 is a sectional view taken along line F1-F1 in
FIG. 19;
[0030] FIG. 21 is a plan view showing a first TFT-LCD

assembly substrate in a liquid crystal display according to a
fourth embodiment of the present invention;

[0031] FIG. 22 is a sectional view taken along line G1-G1
in FIG. 21;
[0032] FIG. 23 is a plan view showing a second TFT-LCD

assembly substrate in the liquid crystal display according to
the fourth embodiment of the present invention; and

[0033] FIG. 24 is a sectional view taken along line H1-H1
in FIG. 23.

DETAILED DESCRIPTION
[0034] Hereinafter, embodiments of the invention will be

described in detail with the accompanying drawings.

[0035] The main structure of a liquid crystal display
according to the embodiments of the present invention com-
prises a first TFT-LCD assembly substrate and a second TFT-
LCD assembly substrate assembled together with a liquid
crystal interposed therebetween.

[0036] FIG. 1 is a plan view showing a first TFI-LCD
assembly substrate in a liquid crystal display according 1o a
first embodiment of the present invention, and FIG. 2 is a
sectional view taken along line A1-A1 in FIG. 1 and FIG. 3 is
a sectional view taken along line B1-B1 in FIG. 1.

[0037] Asshown in FIGS. 1 to 3, the first TFT-LCD assem-
bly substrate comprises a plurality of first gate lines 11, a
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plurality of first data lines 12 and a plurality of first shield
lines 13, which are all formed on a first substrate 1. The first
shield line 13s are parallel to the first data lines 12 and each
positioned between two adjacent first data lines 12. Two
adjacent first gate lines 11 and two adjacent first data lines 12
cross each other to define combination pixel regions. Each
combination pixel region is divided by one first shield line 13
into two pixel regions juxtaposed along a transverse direc-
tion: a first pixel region and a second pixel region. There are
a first thin film transistor 14 and a first pixel electrode 15
formed as the array structure pattern within the first pixel
region, and there is a first common electrode 16 provided
within the second pixel region. The first gate line 11 is used to
provide a turn-on (“ON”) signal for the first thin film transis-
tor 14, and the first data line 12 is used to provide data signals
for the first pixel electrode 15, and the first common electrode
16 is used to provide a common voltage signal, and the first
shield line 13 functions like a black matrix for shielding a gap
between the first pixel electrode 15 and the first common
electrode 16. The width of the first shield line 13 may be set
to be equal to that of the first data line 12. In the case where the
pixel regions are classified into odd columns of pixel regions
and even columns of pixel regions, the first pixel region of the
first TFT-LCD assembly substrate according to the present
embodiment is, for example, located in an odd column and the
second pixel region is, for example, located in an even col-
umn, that is, the first thin film transistor 14 and the first pixel
electrode 15 are formed within an odd column of pixel
regions, and the first common electrode 16 is formed within
an even column of pixel regions.

[0038] Specifically, the first thin film transistor 14 com-
prises a first gate electrode, a first active layer, a first source
electrode 34 and a first drain electrode 35, and a portion of the
first gate line 11 is used as the first gate electrode of the first
thin film transistor and the first gate line 11 is formed on the
first substrate 1; a gate insulating layer 31 is formed on the
first gate line 11 to cover the entirety of the first substrate 1,
and the first active layer (comprises a semiconductor layer 32
and a doped semiconductor layer 33) is formed on the gate
insulating layer 31 and positioned over the portion of the first
gate line 11 used as the first gate electrode; the first source
electrode 34 and the first drain electrode 35 are formed on the
first active layer; one end of the first source electrode 34 is
located above the first gate line 11 and the other end thereof is
connected with the first data line 12; one end of the first drain
electrode 35 is positioned above the first gate line 11 and the
other end thereof is connected with the first pixel electrode
15; a first TFT channel region is formed between the first
source electrode 34 and the first drain electrode 35, and the
doped semiconductor layer 33 in the first TFT channel region
is etched away and the semiconductor layer 32 therein is
partially etched away in a thickness direction, so that the
semiconductor layer 32 of the first TFT channel region is
exposed,; the first shield line 13 is disposed in the same layer
as the first data line 12 and positioned between two adjacent
first data lines 12 and divides one combination pixel region
into a first pixel region and a second pixel region; a passiva-
tion layer 36 is formed on the first data line 12, the first shield
line 13, the first source electrode 34 and the first drain elec-
trode 35 to cover the entirety of the first substrate 1, and a first
passivation layer via hole 37 is formed in the passivation layer
36 at the position of the first drain electrode 35; the first pixel
electrode 15 is formed within the first pixel region, and the
first pixel electrode 15 is connected to the first drain electrode
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35 through the first passivation layer via hole 37; an edge of
the first pixel electrode 15 is superposed on the first shield line
13 so that the first pixel electrode 15 overlaps the first shield
line 13 and thus the light leakage at the edge of the first pixel
electrode 15 can be prevented, and further the first pixel
electrode and the first shield line can constitute storage
capacitor; and the first common electrode 16 is formed in the
second pixel region adjacent to the first pixel region, and the
first common electrodes 16 located in the same column are
connected to each other.

[0039] FIG. 4 is a plan view showing a second TFT-LCD
assembly substrate in the liquid crystal display according to
the first embodiment of the present invention; FIG. § is a
sectional view taken alone line C1-C1in FIG. 4; and FIG. 6 is
a sectional view taken alone line D1-D1 in FIG. 4.

[0040] As shown in FIGS. 4 to 6, the main structure of the
second TFT-LCD assembly substrate comprises a color filter
structure layer and an array structure layer. The color filter
structure layer comprises a color filter pattern 3 and a first
black matrix 4, which are all formed on a second substrate 2.
The color filter pattern 3 comprises red color filter pattern,
green color filter pattern and blue color filter pattern in a
matrix. The first black matrix 4 is disposed to correspond to a
second data line 22, and in particularly, the first black matrix
4 is positioned below the second data line 22. The array
structure layer comprises a plurality of second gate lines 21,
a plurality of second data lines 22 and a plurality of second
shield lines 23, which are all formed on the color filter struc-
ture layer. The second shield lines 23 are parallel to the second
data lines 22 and each positioned between two adjacent sec-
ond data lines 22. Two adjacent second gate lines 21 and two
adjacent second data lines 22 cross each other to define a
plurality of combination pixel regions. Each combination
pixel region is divided by one second shield line 23 into two
pixel regions juxtaposed along a transverse direction: a third
pixel region and a fourth pixel region. There is a second
common electrode 26 formed within the third pixel region,
and there are a second thin film transistor 24 and a second
pixel electrode 25 formed as the array structure pattern within
the fourth pixel region. The second gate line 21 is used to
provide a turn-on signal for the second thin film transistor 24,
the second data line 22 is used to provide data signals for the
second pixel electrode 25, the second common electrode 26 is
used to provide a common voltage signal, and the second
shield line 23 functions like a black matrix for shielding a gap
between the second pixel electrode 25 and the second com-
mon electrode 26. The width of the second shield line 23 may
be set to be equal to that of the second data line 22. In the case
where the pixel regions are classified into odd columns of
pixel regions and even columns of pixel regions, the third
pixel region of the second TFT-LCD assembly substrate
according to the present embodiment s, for example, located
in an odd column and the fourth pixel region is, for example,
located in an even column, that is, the second common elec-
trode 26 is formed within an odd column of pixel regions and
the second thin film transistor 24 and the second pixel elec-
trode 25 are formed within an even column of pixel regions.

[0041] Specifically, the color filter pattern 3 and the first
black matrix 4 are formed on the second substrate 2; the
second thin film transistor 24 comprises a second gate elec-
trode, a second active layer, a second source electrode 44 and
a second drain electrode 45, and a portion of the second gate
line 21 acts as the second gate electrode of the second thin
film transistor and the second gate line 21 is formed on the
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color filter pattern 3; a gate insulating layer 41 is formed on
the second gate line 21 to cover the entirety of the second
substrate 2, and the second active layer (comprises a semi-
conductor layer 42 and a doped semiconductor layer 43) is
formed on the gate insulating layer 41 and positioned over the
portion of the second gate line 21 acting as the second gate
electrode; the second source electrode 44 and the second
drain electrode 45 are formed on the second active layer; one
end of the second source electrode 44 is positioned above the
second gate line 21 and the other end thereof is connected
with the second data line 22; one end of the second drain
electrode 45 is positioned above the second gate line 21 and
the other end thereof is connected with the second pixel
electrode 25; a second TFT channel region is formed between
the second source electrode 44 and the second drain electrode
45, and the doped semiconductor layer 43 of the second TFT
channel region is etched away and the semiconductor layer 42
is partially etched away in a thickness direction, so that the
semiconductor layer 42 of the second TFT channel region is
exposed; the second shield line 23 is disposed in the same
layer as the second data line 22 and positioned between two
adjacent second data lines 22 and divides one combination
pixel region into a third pixel region and a fourth pixel region;
apassivation layer 46 is formed on the second data line 22, the
second shield line 23, the second source electrode 44 and the
second drain electrode 45 to cover the entirety of the second
substrate 2, and is provided with a second passivation layer
viahole 47 at the position of the second drain electrode 45; the
second pixel electrode 25 is formed within the fourth pixel
region, and the second pixel electrode 25 1s connected with
the second drain electrode 45 through the second passivation
layer via hole 47; an edge of the second pixel electrode 25 is
superposed on the second shield line 23 so that the second
pixel electrode 25 overlaps the second shield line 23, and
thus, the light leakage at the edge of the second pixel electrode
can be prevented, and further the second pixel electrode and
the second shield line can constitute storage capacitor; and
the second common electrode 26 is formed in the third pixel
region adjacent to the fourth pixel region, and the second
common electrodes 26 positioned in the same column are
connected to each other.

[0042] Inthe liquid crystal display according to the present
embodiment, after the first TFT-LCD assembly substrate and
the second TFT-LCD assembly substrate are assembled
together, the first gate lines 11 on the first TFT-LCD assembly
substrate are disposed opposite to the second gate lines 21 on
the second TFT-LCD assembly substrate; the first data lines
12 on the first TFT-LCD assembly substrate are disposed
opposite to the second data lines 22 on the second TFT-LCD
assembly substrate; the first shield lines 13 on the first TFT-
LCD assembly substrate are disposed opposite to the second
shield lines 23 on the second TFT-LCD assembly substrate;
the first pixel regions on the first TFT-LCD assembly sub-
strate correspond to the third pixel regions on the second
TFT-LCD assembly substrate, so that the array structure pat-
tern on the first TFT-LCD assembly substrate corresponds to
the common electrode pattern on the second TFT-LCD
assembly substrate, that is, the first pixel electrodes 15 on the
first TFT-LCD assembly substrate are disposed opposite to
the second common electrodes 26 on the second TFT-LCD
assembly substrate; the second pixel regions on the first TFT-
LCD assembly substrate correspond to the fourth pixel
regions on the second TFT-LCD assembly substrate, so that
the common electrode pattern on the first TFT-LCD assembly
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substrate correspond to the array structure pattern on the
second TFT-LCD assembly substrate, that is, the first com-
mon electrodes 16 on the first TFT-LCD assembly substrate is
disposed opposite to the second pixel electrodes 25 on the
second TFT-LCD assembly substrate.

[0043] Ascanbeseen from the above structure, in the liquid
crystal display of embodiments of the present invention, by
providing both the array structure pattern and the common
electrode pattern on each of two TFT-LCD assembly sub-
strates and by assembling together the two TFT-LCD assem-
bly substrates so that the array structure patterns on the two
TFT-LCD assembly substrates are not opposite to each other
but the array structure pattern on one TFT-LCD assembly
substrate corresponds to the common electrode pattern on the
other TFT-LCD assembly substrate, forming a liquid crystal
display.

[0044] Hereinafter, the solution of the present embodiment
will be further described with reference to the manufacturing
process of the TFT-LCD assembly substrate. In the following
description, a patterning process in the embodiment of the
present invention can comprise applying of photoresist,
exposing and developing of photoresist, etching with a pho-
toresist pattern, and removing remaining photoresist and the
like.

[0045] FIG. 71s a plan view after a first patterning process
of the first TFT-LCD assembly substrate in the liquid crystal
display according to the first embodiment of the present
invention, showing the structure of several pixel regions, and
FIG. 8 is a sectional view taken along line A2-A2 in FIG. 7.
Firstly, a gate metal thin film is deposited on the first substrate
(such as a glass substrate or a quartz substrate) 1 by a mag-
netron sputtering method or a thermal evaporation method,
and the gate metal thin film may be a single-layer thin film of
Al, Cr, W, Ta, Ti or AINi or a composite multilayer thin film
formed by any combination of the above single-layer thin
films. The gate metal thin film is patterned by using a normal
mask, and then the first gate lines 1 are formed on the first
substrate 1, as shown in FIG. 7 and FIG. 8.

[0046] FIG. 9 is a plan view after a second patterning pro-
cess of the first TFT-LCD assembly substrate in the liquid
crystal display according to the first embodiment of the
present invention, showing the structure of several pixel
regions, and FIG. 10 is a sectional view taken along line
A3-A3in FIG. 9, and FIG. 11 is a sectional view taken along
line B3-B3 in FIG. 9.

[0047] On the substrate with the pattern shown in FIG. 7, a
gate insulating layer, a semiconductor thin film, a doped
semiconductor thin film and a source/drain metal thin film are
firstly deposited, and then, by a patterning process using a
half-tone mask or a gray-tone mask, the first active layer, the
first data line 12, the first shield line 13, the first source
electrode 34, the first drain electrode 35 and the first TFT
channel region are formed, as shown in FIG. 9 to FIG. 11.
[0048] This patterning process is a multiple-step etching
process, comprising the following steps: firstly, the gate insu-
lating layer 31, a semiconductor thin film and a doped semi-
conductor thin film are sequentially deposited by a plasma
enhanced chemical vapor deposition (PECVD) method, and
then, a source/drain metal thin film is deposited by a magne-
tron sputtering method or a thermal evaporation method. A
photoresist layer is coated on the source/drain metal thin film,
and the photoresist layer is exposed by using a half-tone mask
or a gray-tone mask and developed to form a photoresist-
completely-retained region, a photoresist-partially-retained
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region and a photoresist-completely-removed region. The
photoresist-completely-retained region corresponds to the
region in which the first data line, the first shield line, the first
source electrode and the first drain electrode are positioned,
and the photoresist-partially-retained region corresponds to
the region in which the TFT channel region between the first
source electrode and the first drain electrode is positioned,
and the photoresist-completely-removed region corresponds
to the rest region. After the developing process is performed,
the thickness of the photoresist in the photoresist-completely-
retained region is not substantially changed, and the thickness
of the photoresist in the photoresist-partially-retained region
is decreased, and the photoresist in the photoresist-com-
pletely-removed region is completely removed. By a first
etching process, the source/drain metal thin film, the doped
semiconductor thin film and the semiconductor thin film in
the photoresist-completely-removed region are etched away
to form the first active layer, the first data line 12 and the first
shield line 13. By an ashing process, the photoresist in the
photoresist-partially-retained region is removed to expose the
source/drain metal thin film in this region, and the photoresist
in the photoresist-completely-retained region is reduced in
thickness. By a second etching process, the source/drain
metal thin film and the doped semiconductor thin film in the
photoresist-partially-retained region are etched away and the
semiconductor thin film in this region is partially etched away
to form the first source electrode 34, the first drain electrode
35 and the first TFT channel region. Finally, the remaining
photoresist is removed to complete this patterning process.

[0049] After the above patterning process, a plurality of
combination pixel regions are defined by the intersection of
the first gate lines 11 and the first data lines 12, and each
combination pixel region is divided by one first shield line 13
into a first pixel region and a second pixel region, and the
active layer (comprises the semiconductor layer 32 and the
doped semiconductor layer 33) is formed over the portion of
the first gate line 11 acting as the first gate electrode, and the
first source electrode 34 and the first drain electrode 35 are
formed on the doped semiconductor layer 33. One end of the
first source electrode 34 is positioned above the first gate line
11 and the other end thereof is connected with the first data
line 12, and one end of the first drain electrode 35 is posi-
tioned above the first gate line 11 and disposed opposite to the
first source electrode 34. The first TFT channel region is
formed between the first source electrode 34 and the first
drain electrode 35, and the doped semiconductor layer 33 of
the first TFT channel region is etched away and the semicon-
ductor layer 32 thereof'is partially etched away in a thickness
direction, so that the semiconductor layer 32 of the TFT
channel region is exposed. Further, the semiconductor thin
film and the doped semiconductor thin film are retained below
the first data line 12, the first shield line 13, the first source
electrode 34 and the first drain electrode 35.

[0050] FIG.12isaplanview afterathird patterning process
of the first TFT-LCD assembly substrate in the liquid crystal
display according to the first embodiment of the present
invention, showing the structure of several pixel regions, and
FIG. 13 is a sectional view taken along line A4-A4 in FIG. 12
and FIG. 14 is a sectional view taken along line B4-B4in FIG.
12.

[0051] On the substrate with the patterns shown in FIG. 9,
a passivation layer 36 is deposited by a PECVD method, and
the passivation layer 36 is patterned by using a normal mask,
and then a first passivation layer via hole 37 is formed above



US 2014/0160389 A1

the first drain electrode 35, as shown in FIGS. 12 to 14. In this
patterning process, gate line connecting via holes of a gate
line pad region and data line connecting via holes of a data
line pad region are simultaneously formed, and the process in
which the gate line connecting via holes and the data line
connecting via holes are formed by the patterning process
have been widely used, so it is omitted.

[0052] Finally, on the substrate with the patterns shown in
FIG. 12, a transparent conductive thin film is deposited by a
magnetron sputtering method or a thermal evaporation
method, and the first pixel electrode 15 and the first common
electrode 16 are formed by a pattering process using a normal
mask. As shown, the first pixel electrode 15 is formed within
the first pixel region and connected with the first drain elec-
trode 35 through the first passivation layer via hole 37, while
an edge of the first pixel electrode 15 is superposed on the first
shield line 13 so that the first pixel electrode 15 overlaps the
first shield line 13, and thus, the light leakage can be effec-
tively prevented; further the first pixel electrode and the first
shield line constitute storage capacitor, so the first shield line
of the present embodiment also acts as a storage electrode. As
shown, the first common electrode 16 is formed in the second
pixel region adjacent to the first pixel region, and the first
common electrodes 16 located in the same column are con-
nected to each other, as shown in FIGS. 1 to 3.

[0053] The above mentioned is a method in which the first
TFT-LCD assembly substrate is manufactured by the 4-mask
process employing a half-tone mask or a gray-tone mask.
However, the manufacture of the first TFT-LCD assembly
substrate can be completed by a 5-mask process employing a
normal mask, in which the above second patterning process
employing the half-tone mask or the gray-tone mask is sepa-
rated into two pattering processes each using a normal mask,
that is, the first active layer and the like are formed by one
pattering process using a normal mask and the first data line,
the first shield line, the first source electrode, the first drain
electrode and the first TFT channel region are formed by the
other pattering process using a normal mask.

[0054] As shown in FIGS. 4 to 6, processes for manufac-
turing the second TFT-LCD assembly substrate in the liquid
crystal display according to the first embodiment of the
present invention include the manufacture of the color filter
structure layer and the array structure layer. The manufacture
of the color filter structure layer includes manufacturing the
color filter pattern 3 and the first black matrix 4, and the
specific steps comprise the following: firstly, the first black
matrix 4 is formed on the second substrate 2, and then, a red
color filter material layer is coated on the second substrate 2
formed with the first black matrix 4 and, then, is exposed with
a normal mask so that the red color filter material layer is
formed into a completely-retained region and a completely-
removed region. After the developing process is performed,
the red color filter material layer in the completely-removed
region is completely removed and the red color filter material
layer in the completely-retained region is completely
remained, and after the baking process, the red color filter
pattern is formed. With the same method, a pattern of blue
color filters and a pattern of green color filters are subse-
quently formed, and the red color filter pattern, the blue color
filter pattern and the blue color filter pattern constitute the
color filter pattern 3. The formation of the color filter pattern
in the three primary colors may be an arbitrary sequence, and
the sequence of the formation of the first black matrix 4 and
the formation ofthe color filter pattern 3 may be reversed also.
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Subsequently, the array structure layer is formed on the color
filter structure layer, and the manufacturing process of the
array structure layer may be the same as that of the array
structure layer in the first TFT-LCD assembly substrate. The
color filter structure layer may be disposed at other positions
as necessary. For example, the color filter structure layer may
be formed above the passivation layer, that is, the color filter
structure layer is formed after the formation of the passivation
layer, and then, a second passivation layer via hole is formed,
and finally, the second pixel electrode and the second com-
mon electrode are formed.

[0055] The common electrodes are formed on both of the
first TFT-LCD assembly substrate and the second TFT-LCD
assembly substrate of the present embodiment and the com-
mon electrodes on the two assembly substrates may be con-
nected with each other in various manners. For example, the
common electrodes on each TFT-LCD assembly substrate
may be connected with a connection line provided at in the
periphery and then may be further connected to a PCB board
through a flexible substrate, so that the common electrodes on
the two TFT-LCD assembly substrates can be connected
together on the PCB board. Or, for example, the common
electrodes on the two TFT-LCD assembly substrates may be
connected together by a transparent conductive line disposed
at in the periphery, and then, are connected to PCB boards
through one or more connection lines. At present, periphery
circuits of a liquid crystal display array substrate (having
1024x768 pixel regions for example) are generally config-
ured as the following: 768 gate lines are divided into three
regions (there are 256 gate lines in each region) and con-
nected to a timing controller by a flexible PCB board; 3072
data lines (1024x3) are divided into eight regions (there are
384 data lines in each region) and connected to a timing
controller by a flexible PCB board. For the present embodi-
ment (1024x768 pixel regions for example), there are 768
gate lines on each of the two TFT-LCD assembly substrates
and the 768 gate lines are divided into three regions to connect
to a PCB board through a flexible substrate, and there are
1536 data lines (1024x3/2) on each of the two TFT-LCD
assembly substrate and the 1536 data lines on each TFT-LCD
assembly substrate may be divided into three regions based
on odd or even number to connect to a timing controller
through a flexible substrate.

[0056] Theembodiment of the present invention provides a
liquid crystal display, which is formed by assembling
togethertwo TFT-LCD assembly substrates each formed with
both the array structure pattern and the common electrode
pattern, and the array structure pattern on one TFT-LCD
assembly substrate is not opposite to the array structure pat-
tern on the other TFT-LCD assembly substrate after the
assembling process, and the array structure pattern on one
TFT-LCD assembly substrate corresponds to the common
electrode pattern on the other TFT-LCD assembly substrate.
Because the shield lines on one TFT-LCD assembly substrate
correspond to the shield lines on the other TFT-LCD assem-
bly substrate, and for the first and second shield lines corre-
sponding to each other, the first shield line can overlap the first
pixel electrode on one side of the first shield line, and the
second shield line can overlap the second pixel electrode on
the other side of the second shield line (that is, the other side
of the first shield line), the light leakage on both sides of the
shield lines is prevented as a whole, and thus, the aperture
ratio of the liquid crystal display is effectively improved.
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[0057] FIG. 15 is a plan view showing a first TFT-LCD
assembly substrate in a liquid crystal display according to a
second embodiment of the present invention, and FIG. 16 is a
plan view showing a second TFT-LCD assembly substrate in
the liquid crystal display according to the second embodi-
ment of the present invention. As shown in FIGS. 15 and 186,
the main structure of the liquid crystal display of the present
embodiment comprises the first TFT-LCD assembly sub-
strate and the second TFI-LCD assembly substrate
assembled together with a liquid crystal interposed therebe-
tween.

[0058] The first TFT-LCD assembly substrate comprises a
plurality of first gate lines 11, a plurality of first data lines 12
and a plurality of first shield lines 13, which are all formed on
a first substrate. The first shield lines 13 are parallel to the first
gatelines 11 and each between two adjacent first gatelines 11.
Two adjacent first gate lines 11 and two adjacent first data
lines 12 cross each other to define combination pixel regions.
Each combination pixel region is divided by one first shield
line 13 into a first pixel region and a second pixel region
Juxtaposed along a longitudinal direction. There are a first
thin film transistor 14 and a first pixel electrode 15 formed as
the array structure pattern within the first pixel region, and
there is a first common electrode 16 provided within the
second pixel region. The first common electrodes 16 located
in the same row are connected to each other. The first shield
lines 13 functions as a black matrix. In the case where the
pixel regions are defined into odd rows of pixel regions and
even rows of pixel regions, the first pixel regions of the first
TFT-LCD assembly substrate according to the present
embodiment is, for example, located in an even row and the
second pixel region is, for example, located inan odd row, that
1s, the first thin film transistors 14 and the first pixel electrodes
15 are formed within an even row of pixel regions, and the first
common electrodes 16 are formed within an odd column of
pixel regions.

[0059] The main structure of the second TFT-LCD assem-
bly substrate comprises a color filter structure layer and an
array structure layer. The color filter structure layer comprises
a color filter pattern and a first black matrix 4, which are all
formed on a second substrate. The color filter pattern com-
prise a red color filter pattern, a green color filter pattern and
ablue color filter pattern in a matrix, and the first black matrix
4 is disposed to correspond to the second data line 22, and in
particularly, the first black matrix 4 is positioned below the
second data line 22. The array structure layer comprises a
plurality of second gate lines 21, a plurality of second data
lines 22 and a plurality of second shield lines 23, which are all
formed on the color filter structure layer. The second shield
lines 23 are parallel to the second gate lines 21 and each
positioned between two adjacent second gate lines 21. Two
adjacent second gate lines 21 and two adjacent second data
lines 22 cross each other to define combination pixel regions.
Each combination pixel region is divided by one second
shieldline 23 into a third pixel region and a fourth pixel region
Juxtaposed along a longitudinal direction. A second common
electrode 26 is provided within the third pixel region, and the
second common electrodes 26 located in the same row are
connected to each other. A second thin film transistor 24 and
a second pixel electrode 25 are formed as the array structure
pattern within the fourth pixel region and the second shield
line 23 functions as a black matrix. In the case where the pixel
regions are defined into odd rows of pixel regions and even
rows of pixel regions, the third pixel region of the second
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TFT-LCD assembly substrate according to the present
embodiment is, for example, located in an even row and the
fourth pixel region is, for example, located in an odd row, that
18, the second common electrodes 26 is formed within an even
column of pixel regions, and the second thin film transistors
24 and the second pixel electrodes 25 are formed within an
odd row of pixel regions.

[0060] Thestructures of the first thin film transistor, the first
pixel electrode, the first common electrode, the second thin
film transistor, the second pixel electrode and the second
common electrode of the present embodiment are the same as
those of the first embodiment mentioned above, and block
strips may be further disposed on one side or both sides of the
first gate line, the first data line, the second gate line and the
second data line.

[0061] In the liquid crystal display of the present embodi-
ment, the structure after the assembling process of the first
TFT-LCD assembly substrate and the second TFT-LCD
assembly substrate is the same as that of the previous first
embodiment, that is, the gate lines, the data lines and the
shield lines on the two TFT-LCD assembly substrates are
disposed opposite to each other, respectively; the array struc-
ture pattern on one TFT-LCD assembly substrate corresponds
to the common electrode pattern on the other TFT-LCD
assembly substrate.

[0062] As can be seen from the above mentioned structure,
in the liquid crystal display of the present invention, by dis-
posing both the array structure pattern and the common elec-
trode pattern on each of two TFT-LCD assembly substrates
and by assembling the two TFT-LCD assembly substrates so
that the array structure patterns on the two TFT-LCD assem-
bly substrates are not disposed opposite to each other, but the
array structure pattern on one TFT-LCD assembly substrate
corresponds to the common electrode pattern on the other
TFT-LCD assembly substrate. Thus, the aperture ratio of the
liquid crystal display is effectively improved. Likewise, by
taking 1024x768 pixel regions as a example, there are 768
gate lines formed on the conventional array substrate, and the
width of one gate line is usvally 10~11 micrometer and the
width of one data line is 5.5~6 micrometer. Since the number
of the gate lines on each TFI-LCD assembly substrate is
reduced by half, the gate lines on the two TFT-LCD assembly
substrates are disposed opposite to each other and only one
shield line with a width of 5.5~6 micrometer is disposed
between two adjacent gate lines, the effective width of the
gate line is decreased and the aperture ratio of the liquid
crystal display is increased by about 20%.

[0063] FIG. 17 is a plan view showing a first TFT-LCD
assembly substrate in a liquid crystal display according to a
third embodiment of the present invention, and FIG. 18 is a
sectional view taken along line E1-E1 in FIG. 17; FIG. 19 is
a plan view showing a second TFT-LCD assembly substrate
in the liquid crystal display according to the third embodi-
ment of the present invention, and FIG. 20 is a sectional view
taken along line F1-F1 in FIG. 19.

[0064] The present embodiment is a modification of the
structure of the previous first embodiment, in which the shield
line of the first embodiment is displaced by a second black
matrix disposed on the second TFT-LCD assembly substrate.
The main structure of the first TFT-LCD assembly substrate is
substantially the same as that of the first TFT-LCD assembly
substrate of the previous first embodiment, and the difference
lies in that, in the present embodiment, a first pixel electrode
15 in a first pixel region is spaced apart from a first common
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electrode 16 in a second pixel region with a predetermined
interval, that is, there is not one first shield line disposed
between the first pixel region and the second pixel region.
Further, the first pixel electrode 15 and the first gate line 11
may constitute storage capacitor. The main structure of the
second TFT-LCD assembly substrate is substantially the
same as that of the second TFT-LCD assembly substrate of
the previous first embodiment, and the difference lies in that,
in the present embodiment, a second pixel electrode 25 in a
fourth pixel region is spaced apart from a second common
electrode 26 in a third pixel region with a predetermined
interval, that is, there is a second black matrix 5 but not a
second shield line disposed between the three pixel region
and the fourth pixel region. Specifically, the second black
matrix 5 is disposed between two adjacent second data lines,
thatis, the second black matrix 5 is disposed between the third
pixel region and the fourth pixel region in the combination
pixel region to shield a gap between the second pixel elec-
trode 25 and second common electrode 26 (between the first
pixel electrode 15 and the first common electrode 16) in the
combination pixel region, and the second pixel electrode 25
and the first gate line 21 may constitute storage capacitor.
[0065] FIG. 21 is a plan view showing a first TFT-LCD
assembly substrate in a liquid crystal display according to a
fourth embodiment of the present invention, and FIG. 22 isa
sectional view taken along line G1-G1 in FIG. 21; FIG. 23 is
a plan view showing a second TFT-LCD assembly substrate
in the liquid crystal display according to the fourth embodi-
ment of the present invention, and FIG. 24 is a sectional view
taken along line H1-H1 in FIG. 23.

[0066] The present embodiment provided with block strips
is a modification of the structure of the previous first embodi-
ment. The main structure of the first TFT-LCD assembly
substrate is substantially the same as that of the first TFT-LCD
assembly substrate of the previous first embodiment, and the
difference lies in that a first block strip 17 is disposed on each
side of the first data line 12 of the present embodiment, and
the first block strip 17 is used to shield a gap between the first
data line 12 and the first pixel electrode 15 or between the first
data line 12 and the first common electrode 16 in order to
prevent light leakage. The first block strip 17 and the first gate
line 11 may be disposed in the same layer in a same patterning
process.

[0067] The main structure of the second TFT-LCD assem-
bly substrate is substantially the same as that of the second
TFT-LCD assembly substrate of the previous first embodi-
ment, and the difference lies in that in the present embodi-
ment, a second block strip 27 is disposed for a second data line
22 of the present embodiment, and the second block strip 27
is used to shield a gap between the second data line 22 and the
second pixel electrode 25 or between the second data line 22
and the second common electrode 26 in order to prevent light
leakage. The second block strip 27 and the second gate line 21
may be disposed in the same layer in a same patterning
process.

[0068] Inthe presentembodiment, the aperture ratio can be
further increased. By taking 1024x768 pixel regions as a
example, there are totally 3072 gate lines formed on the
conventional array substrate, and the width of one data line is
usually 5.5~6 micrometer, the width of one block strip on
each side of the data line is 3~4 micrometer, and a distance
between the data line and the block strip is 2~3 micrometer,
and thus, the effective width of one data line is up to 15~20
micrometer. Since the number of the data line on each TFT-
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LCD assembly substrate of the present embodiment is
reduced by half, and the data lines on the two TFT-LCD
assembly substrates are disposed opposite to each other and
one shield line with a width of 5.5~6 micrometer are disposed
between two adjacent data lines, the effective width of the
data line is decreased and the aperture ratio of the liquid
crystal display is increased by about 30%.

[0069] It should be noted that, a new solution may be
formed by combing the previous embodiments, for example,
the shield line and the second black matrix may be simulta-
neously provided.

[0070] The TFT-LCD assembly substrate according to the
embodiments of the present invention may be manufacturing
by the following method. The method may comprise the
following steps.

[0071] Step 1, forming gate lines, data lines and thin film
transistors on a substrate, wherein a combination pixel region
defined by one gate line and one data line comprises two
juxtaposed pixel regions;

[0072] Step 2, forming a pixel electrode and a common
electrode for each combination pixel region, wherein the
pixel electrode is positioned in one pixel region and con-
nected with a drain electrode of the thin film transistor and the
common electrode is positioned in the other pixel region.
[0073] A first example of the method of manufacturing the
TFT-LCD assembly substrate according to the embodiments
of the present invention may comprise the following steps:
[0074] Step 11, depositing a gate metal thin film on a sub-
strate and forming gate lines by a patterning process;

[0075] Step 12, depositing a gate insulating layer, a semi-
conductor thin film, a doped semiconductor thin film and a
source/drain metal thin film on the substrate after step 11, and
forming data lines, shield lines and an active layer, a source
electrode, a drain electrode and a TFT channel region for each
TFT by a patterning process, wherein one shield line is posi-
tioned between two adjacent data lines and divides the com-
bination pixel region defined by one gate line and one data
line into two pixel regions juxtaposed in a transverse direc-
tion;

[0076] Step 13, depositing a passivation layer on the sub-
strate after step 12, and forming passivation layer via holes by
a patterning process, each of which is positioned above the
drain electrode of each TFT;

[0077] Step 14, depositing a transparent conductive film on
the substrate after step 13, and forming a pixel electrode and
a common electrode for each combination pixel region by a
patterning process, wherein the pixel electrode is positioned
in one pixel region and connected with the drain electrode
through the passivation layer via hole, and the common elec-
trode is positioned in the other pixel region, and wherein the
commor electrodes in the same column are connected to each
other.

[0078] The present example provides the method of manu-
facturing the TFT-LCD assembly substrate, and the number
of the data lines on each substrate is reduced by half by
forming both the array structure pattern and the common
electrode pattern on the substrate, and thus, the aperture ratio
of the liquid crystal display can be effectively improved. The
manufacturing method of the present example may be
adopted to manufacture the first TFT-LCD assembly sub-
strate in the liquid crystal display according to the first
embodiment of the present invention, and the manufacturing
process thereof has been in detail described with reference to
FIGS. 7 to 14. It should be noted that the second pattering
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process (step 12) of the present example may be performed
not only by 1-mask process with a half-tone mask or a gray-
tone mask but also by 2-mask process with normal masks. In
addition, in step 11 of the present example, a block strip may
be further formed.

[0079] A second example of the method of manufacturing
the TFT-LCD assembly substrate according to the embodi-
ments of the present invention may comprise the following
steps:

[0080] Step 21, depositing a gate metal thin film on a sub-
strate and forming gate lines and shield lines by a patterning
process, wherein one shield line is positioned between two
adjacent gate lines;

[0081] Step 22, depositing a gate insulating layer, a semi-
conductor thin film, a doped semiconductor thin film and a
source/drain metal thin film on the substrate after step 21, and
forming data lines and an active layer, a source electrode, a
drain electrode and a TFT channel region of each TFT by a
patterning process, wherein one shield line divides a combi-
nation pixel region defined by one gate line and one data line
into two pixel regions juxtaposed in a longitudinal direction;
[0082] Step 23, depositing a passivation layer on the sub-
strate after step 22, and forming passivation layer via holes by
a patterning process, each of which is positioned above the
drain electrode of each TFT;

[0083] Step 24, depositing a transparent conductive film on
the substrate after step 23, and forming a pixel electrode and
a common electrode for each combination pixel region by a
patterning process, wherein the pixel electrode is positioned
in one pixel region and connected with the drain electrode
through the passivation layer via hole, and wherein the com-
mon electrode is positioned in the other pixel region and the
common electrodes in the same row are connected to each
other.

[0084] The present example provides the method of manu-
facturing the TFT-LCD assembly substrate, and the number
of the gate lines on each substrate is reduced by half by
forming both the array structure pattern and the common
electrode pattern on the substrate, and thus, the aperture ratio
of the liquid crystal display can be effectively improved. The
manufacturing method of the present example may be
adopted to manufacture the first TFT-LCD assembly sub-
strate in the liquid crystal display according to the second
embodiment of the present invention, and the manufacturing
process thereof can be performed as described in the first
example.

[0085] A third example of the method of manufacturing the
TFT-LCD assembly substrate according to the embodiments
of the present invention may comprise the following steps:
[0086] Step 31, forming a color filter structure layer com-
prising a color filter pattern and a first black matrix on a
substrate;

[0087] Step 32, depositing a gate metal thin film on the
substrate after step 31, and forming gate lines by a patterning
process;

[0088] Step 33, depositing a gate insulating layer, a semi-
conductor thin film, a doped semiconductor thin film and a
source/drain metal thin film on the substrate after step 32, and
forming data lines, shield lines and an active layer, a source
electrode, a drain electrode and a TFT channel region of each
TFT by a patterning process, wherein one shield line is posi-
tioned between two adjacent data lines and divides a combi-
nation pixel region defined by one gate line and one data line
into two pixel regions juxtaposed in a transverse direction;
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[0089] Step 34, depositing a passivation layer on the sub-
strate after step 33, and forming passivation layer via holes by
a patterning process, each of which is positioned above the
drain electrode of each TFT;

[0090] Step 35, depositing a transparent conductive film on
the substrate after step 34, and forming a pixel electrode and
a common electrode for each combination pixel region by a
patterning process, wherein the pixel electrode is positioned
in one pixel region and connected with the drain electrode
through the passivation layer via hole, and wherein the com-
mon electrode is positioned in the other pixel region and the
commor electrodes in the same column are connected to each
other.

[0091] The present example is a modification of a solution
of the previous first example of the method of manufacturing
the TFT-LCD assembly substrate, and the difference lies in
that the color filter structure layer is further formed. The
present example may be adopted to manufacture the second
TFT-LCD assembly substrate in the liquid crystal display
according to the first embodiment of the present invention. It
should be noted that the color filter structure layer may be
disposed at other position as necessary, for example, the color
filter structure layer may be formed above the passivation
layer.

[0092] A fourth example of the method of manufacturing
the TFT-LCD assembly substrate according to the embodi-
ments of the present invention may comprise the following
steps:

[0093] Step 41, forming a color filter structure layer com-
prising a color filter pattern and a first black matrix on a
substrate;

[0094] Step 42, depositing a gate metal thin film on the
substrate after step 41, and forming gate lines and shield lines
by a patterning process, wherein one shield line is positioned
between two adjacent gate lines;

[0095] Step 43, depositing a gate insulating layer, a semi-
conductor thin film, a doped semiconductor thin film and a
source/drain metal thin film on the substrate after the step 42,
and forming data lines and an active layer, a source electrode,
a drain electrode and a TFT channel region of each TFT by a
patterning process, wherein one shield line divides a combi-
nation pixel region defined by one gate line and one data line
into two pixel regions juxtaposed in a longitudinal direction;
[0096] Step 44, depositing a passivation layer on the sub-
strate after step 43, and forming passivation layer via holes by
a patterning process, each of which is positioned above the
drain electrode of each TFT;

[0097] Step 45, depositing a transparent conductive film on
the substrate after step 44, and forming a pixel electrode and
a common electrode for each combination pixel region by a
patterning process, wherein the pixel electrode is positioned
in one pixel region and connected with the drain electrode
through the passivation layer via hole, and wherein the com-
mon electrode is positioned in the other pixel region and the
commor electrodes in the same row are connected to each
other.

[0098] The present example is a modification of a solution
of the previous second example of the method of manufac-
turing the TFT-LCD assembly substrate according to the
embodiments of the present invention, and the difference lies
in that the color filter structure layer is further formed. The
present example may be adopted to manufacture the second
TFT-LCD assembly substrate in the liquid crystal display
according to the second embodiment of the present invention.
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Likewise, the color filter structure layer may be disposed at
other position as necessary, for example, the color filter struc-
ture layer may be formed above the passivation layer.

[0099] A fifth example of the method of manufacturing the
TFT-LCD assembly substrate according to the embodiments
of the present invention may comprise the following steps:
[0100] Step 51, depositing a gate metal thin film on the
substrate and forming gate lines by a patterning process;
[0101] Step 52, depositing a gate insulating layer, a semi-
conductor thin film, a doped semiconductor thin film and a
source/drain metal thin film on the substrate after the step 51,
and forming data lines and an active layer, a source electrode,
a drain electrode and a TFT channel region of each TFT by a
patterning process, wherein a combination pixel region
defined by one gate line and one data line comprises two
Juxtaposed pixel regions;

[0102] Step 53, depositing a passivation layer on the sub-
strate after step 52, and forming passivation layer via holes by
a patterning process, each of which is positioned above the
drain electrode of each TFT;

[0103] Step 54, depositing a transparent conductive film on
the substrate after step 53, and forming a pixel electrode and
a common electrode for each combination pixel region by a
patterning process, wherein the pixel electrode is positioned
in one pixel region and connected with the drain electrode
through the passivation layer via hole, and wherein the com-
mon electrode is positioned in the other pixel region and the
common electrodes in the same column or the same row are
connected to each other.

[0104] The present example is a modification of the previ-
ous first example and second example and may be adopted to
manufacture the first TFT-LCD assembly substrate in the
liquid crystal display according to the third embodiment of
the present invention.

[0105] A sixth example of the method of manufacturing the
TFT-LCD assembly substrate according to the embodiments
of the present invention may comprise the following steps:
[0106] Step 61, forming a color filter structure layer com-
prising a color filter pattern, a first black matrix and a second
black matrix on a substrate;

[0107] Step 62, depositing a gate metal thin film on the
substrate after step 61 and forming gate lines by a patterning
process;

[0108] Step 63, depositing a gate insulating layer, a semi-
conductor thin film, a doped semiconductor thin film and a
source/drain metal thin film on the substrate after the step 62,
and forming data lines and an active layer, a source electrode,
a drain electrode and a TFT channel region of each TFT by a
patterning process, wherein a combination pixel region
defined by one gate line and one data line comprises two
juxtaposed pixel regions;

[0109] Step 64, depositing a passivation layer on the sub-
strate after step 63, and forming passivation layer via holes by
a patterning process, each of which is positioned above the
drain electrode of each TFT;

[0110] Step 65, depositing a transparent conductive film on
the substrate after step 64, and forming a pixel electrode and
a common electrode for each combination pixel region by a
patterning process, wherein the pixel electrode is positioned
in one pixel region and connected with the drain electrode
through the passivation layer via hole, and wherein the com-
mon electrode is positioned in the other pixel region and the
common electrodes in the same column or the same row are
connected to each other.
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[0111] The present example is a modification of the previ-
ous third example and fourth example and may be adopted to
manufacture the second TFT-LCD assembly substrate in the
liquid crystal display according to the third embodiment of
the present invention.
[0112] Theliquid crystal display of the embodiments of the
present invention may be manufactured by the following
manufacturing method. The method may comprise:
[0113] Step 100, manufacturing a first TFT-L.CD assembly
substrate and a second TFT-LCD assembly substrate,
wherein the first TFT-L.CD assembly substrate comprises first
gate lines and data lines formed on a first substrate and
defined combination pixel regions, wherein one combination
pixel region comprises two pixel regions, and in one pixel
region are formed a first thin film transistor and a first pixel
electrode and in the other pixel region is formed a first com-
mon electrode; the second TFT-LCD assembly substrate
comprises a color filter structure layer and an array structure
layer, wherein the array structure layer comprises second gate
lines and second data lines formed on a second substrate and
defined combination pixel regions, and the combination pixel
region comprises two pixel regions, and in one pixel region is
formed a second common electrode and in the other pixel
region are formed a second thin film transistor and a second
pixel electrode;
[0114] Step 201, assembling the first TFT-LCD assembly
substrate and the second TFT-LCD assembly substrate
together, wherein the first gate lines and the second gate lines,
the first data lines and the second data lines, the first pixel
electrodes and the second common electrodes, the first com-
mon electrodes and the second pixel electrodes are respec-
tively disposed opposite to each other.
[0115] Embodiments of the present invention provide a
method for manufacturing the liquid crystal display, in which
the liquid crystal display is formed by assembling two TFT-
LCD assembly substrates each formed with both the array
structure pattern and the common electrode pattern, and the
array structure patterns on the two TFT-LCD assembly sub-
strates are not opposite to each other after the assembling
process, and the array structure pattern on one TFT-LCD
assembly substrate corresponds to the common electrode pat-
tern on the other TFT-LCD assembly substrate, and thus, the
aperture ratio of the liquid crystal display can be effectively
improved. The liquid crystal display according to the embodi-
ments of the present invention may be manufactured by
employing respective example of the method of manufactur-
ing the TFT-LCD assembly substrate according to the
embodiments of the present invention.
[0116] It should be appreciated that the embodiments
described above are intended to illustrate but not limit the
present invention. Although the present invention has been
described in detail herein with reference to the preferred
embodiments, it should be understood by those skilled in the
art that the present invention can be modified and some of the
technical features can be equivalently substituted without
departing from the spirit and scope of the present invention.
What is claimed is:
1. A thin film transistor liquid crystal display (TFT-LCD)
assembly substrate, comprising:
an array structure layer, comprising:
a plurality of first signal lines; and
a plurality of second signal lines,
wherein adjacent first signal lines and adjacent second
signal lines cross each other to define a plurality of
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combination pixel regions, and each of the combina-
tion pixel regions comptrises two pixel regions juxta-
posed along a direction of the first signal line, there
are a thin film transistor and a pixel electrode that is
connected to the thin film transistor formed in one
pixel region of the two pixel regions and there is a
common electrode formed in the other pixel region,
and the pixel electrode formed in the one pixel region
and the common electrode in the other pixel region are
separated from each other by a gap in the plane of the
assembly substrate and configured to work separately
from each other.

2. The TFT-LCD assembly substrate as claimed in claim 1,
wherein the common electrodes adjacent to each other in a
direction of the second signal line are connected with each
other.

3. The TFT-LCD assembly substrate as claimed in claim 1,
further comprising shield lines each disposed between two
adjacent second signal lines,

wherein the two pixel regions of each combination pixel

region are spaced apart by one shield line.

4. The TFT-LCD assembly substrate as claimed in claim 3,
wherein the shield lines partially overlap the pixel electrode
in each combination pixel region.

5. The TFT-LCD assembly substrate as claimed in claim 1,
further comprising a black matrix, which is disposed to cor-
respond to the gap between the two pixel regions of each
combination pixel region.

6. The TFT-LCD assembly substrate as claimed in claim 1,
further comprising a color filter structure layer,

wherein the color filter structure layer is formed above or
below the array structure layer.

7. The TFT-LCD assembly substrate as claimed in claim 6,
wherein the color filter structure layer comprises a plurality of
color filter units each corresponding to one pixel region of
each combination pixel region.

8. The TFT-LCD assembly substrate as claimed in claim 1,
wherein the pixel electrode formed in the one pixel region and
the common electrode in the other pixel region are on a same
level of the assembly substrate.

9. A thin film transistor liquid crystal display (TFT-LCD)
assembly substrate, comprising:

an array structure layer, comprising:
a plurality of first signal lines; and
a plurality of second signal lines,

wherein adjacent first signal lines and adjacent second
signal lines cross each other to define a plurality of
combination pixel regions, and each of the combina-
tion pixel regions comprises a pixel electrode region
and a common electrode region which are juxtaposed
along a direction of the first signal line, the pixel
electrode region and a common electrode region are
separated from each other by a shield line or a black
matrix therebetween, the pixel electrode region com-
prises a thin film transistor and a pixel electrode that is
connected to the thin film transistor formed, and the
common electrode region comprises a common elec-
trode, and the pixel electrode and the common elec-
trode are separated from each other by a gap in the
plane ofthe assembly substrate and do not extend into
the common electrode region and the pixel electrode
region respectively.
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10. The TFT-LCD assembly substrate as claimed in claim
9, wherein the common electrodes adjacent to each other in a
direction of the second signal line are connected with each
other.

11. The TFT-LCD assembly substrate as claimed in claim
9, wherein the shield line and the black matrix partially over-
laps the pixel electrode in each combination pixel region.

12. The TFT-LCD assembly substrate as claimed in claim
9, further comprising a color filter structure layer, wherein the
color filter structure layer is formed above or below the array
structure layer.

13. The TFT-LCD assembly substrate as claimed in claim
12, wherein the color filter structure layer comprises a plu-
rality of color filter units each corresponding to the pixel
electrode region or the common electrode region of each
combination pixel region.

14. The TFT-LCD assembly substrate as claimed in claim
9, wherein the pixel electrode formed and the common elec-
trode are on a same level of the assembly substrate.

15. A thin film transistor liquid crystal display (TFT-LCD)
assembly substrate, comprising:

an array structure layer, comprising:

a plurality of first signal lines extending along a first
direction;

a plurality of second signal lines extending along a sec-
ond direction; and

a plurality of columns of pixel regions extending along
the second direction;

wherein two columns of pixel regions that are juxta-
posed adjacent to each other are configured between
two adjacent second signal lines, each pixel region of
one of the two columns of pixel regions comprises a
thin film transistor and a pixel electrode that is con-
nected to the thin film transistor, each pixel region of
the other of the two columns of pixel regions com-
prises a common electrode, the pixel electrode and the
common electrode respectively in two pixel regions
that are adjacent to each other along the first direction
are separated from each other by a gap in the plane of
the assembly substrate and configured to belong to
display regions controlled separately from each other.

16. The TFT-LCD assembly substrate as claimed in claim
15, wherein the common electrodes in a same column of pixel
regions are connected with each other along the second direc-
tion.

17. The TFT-LCD assembly substrate as claimed in claim
15, further comprising shield lines each extending along the
second direction and disposed between two adjacent second
signal lines,

wherein the two columns of pixel regions between the two
adjacent second signal lines are spaced apart by one
shield line between the two adjacent second signal lines.

18. The TFT-LCD assembly substrate as claimed in claim
15, further comprising a black matrix, which is disposed to
correspond to the gap between the two columns of pixel
regions.

19. The TFT-LCD assembly substrate as claimed in claim
15, further comprising a color filter structure layer,

wherein the color filter structure layer is formed above or

below the array structure layer.
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20. The TFT-LCD assembly substrate as claimed in claim
19, wherein the color filter structure layer comprises a plu-
rality of color filter units each corresponding to one pixel
region of the columns of pixel regions.
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