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panel, a thin film transistor array, and methods of fabrication
the same are provided. The TFT array substrate comprises a
substrate, data lines, scan lines and pixel structures. The data
lines and the scan lines are arranged on the substrate to
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structure comprises a TFT, a pixel electrode and a dielectric
lining layer. The TFT is electrically connected to the corre-
sponding data line and the corresponding scan line. The
pixel electrode having slits is placed upon the TFT and is
electrically connected thereto. The dielectric lining layer is
disposed on the substrate. Part of the dielectric lining layer
is sandwiched between the pixel electrode and the substrate,
to make the liquid crystal molecules inside the liquid crystal
display have more tilt directions.
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MULTI-DOMAIN VERTICAL ALIGNMENT LIQUID
CRYSTAL DISPLAY PANEL, THIN FILM
TRANSISTOR ARRAY, AND METHODS OF
FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 94129055, filed on Aug. 25, 2005.
All disclosure of the Taiwan application is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention generally relates to a display
panel, an active device array, and methods of fabricating the
same. More particularly, the present invention relates to a
multi-domain vertical alignment liquid crystal display
(LCD) panel, a thin film transistor (TFT) array, and methods
of fabricating the same.

[0004] 2. Description of Related Art

[0005] Tt is the trend that LCD panels are to be with high
brightness, high contrast, large display size, and wide view
angle. In order to improve the view angle of the LCD panel,
several wide-view-angle techniques have been proposed.
The popular LCDs with wide view angle include, for
example, the multi-domain vertical alignment (MVA) LCD,
the in-plane switching (IPS) LCD, and the fringe field
switching (FFS) LCD. For an MVA-LCD, plural slits are
formed on the pixel electrode, for example. Plural protru-
sions are disposed on the color filter array substrate corre-
sponding thereto. By matching the slits and the protrusions,
liquid crystal molecules in the liquid crystal layer can tile in
various directions and the wide-view-angle performance can
be achieved.

1. Field of the Invention

[0006] FIG. 1 is a top view schematically illustrating a
pixel of a conventional MVA-LCD. Referring to FIG. 1, a
scan line 102, a data line 104, a thin film transistor (TFT)
120 and a pixel electrode 112 are disposed on a substrate
(not shown). The thin film transistor (TFT) 120 includes a
gate 106, a channel 108 and the source/drain 110a/1105,
wherein the gate 106 is electrically connected to the scan
line 102, the source 1104 is electrically connected to the data
line 104, and the drain 1105 is electrically connected to the
pixel electrode 112 via a contact opening 116.

[0007] Generally, in order to increase the viewing angle of
the LCD, a plurality of strip slits 114 are formed in the pixel
electrode 112, and a plurality of stripe protrusions 118 are
formed on the opposite substrate (not shown) having a color
filter layer. Therefore, the liquid crystal molecules disposed
between the two substrates may have a variety of tilt
directions by the aid of the slit 114 and the protrusion 118.
Accordingly, the range of the view angle of the LCD may be
enhanced.

[0008] Although the range of the view angle at the hori-
zontal and vertical direction of the MVA-LCD described
above is enhanced with the aid of the protrusions 118 and the
slits 114, however, a color shift of an image in medium gray
level may occur from a normal vision to a slant vision and
thus result in a drop of display quality. FIG. 2 is a diagram
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illustrating the relationship between the applied voltage and
the transmittance of a conventional MVA-LCD, wherein
R-line refers to the V-T curve in a normal vision, and Q-line
refers to the V-T curve in a slant vision. Referring to FIG. 2,
under a low driving voltage, the transmittance in the slant
vision is greater than that in the normal vision. Therefore,
the light leakage and the color shift of the MVA-LCD occur
in the slant vision.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed to a
TFT array, wherein changing the thickness of layers to
increase the tilt directions of liquid crystal molecules and
thus resolve the color shift or the light leakage forms
structures with different heights.

[0010] The present invention is further directed to a MVA-
LCD panel, wherein the TFT array mentioned above is used
for providing more different cell gaps to increase the tilt
directions of liquid crystal molecules and thus resolve the
color shift or the light leakage.

[0011] In addition, the present invention is directed to a
method for fabricating the TFT array mentioned above,
wherein the tilt directions of liquid crystal molecules in the
MVA-LCD panel can be increased, and the problem of color
shift or light leakage can therefore be solved.

[0012] Furthermore, the present invention is directed to a
method for fabricating the MVA-LCD panel mentioned
above, wherein the tilt directions of liquid crystal molecules
can be increased, and the problem of color shift or light
leakage can therefore be solved.

[0013] The present invention provides a TFT array com-
prising: a substrate; a plurality of data lines and scan lines,
disposed on the substrate for defining a plurality of pixel
regions; a plurality of pixel structures, which are disposed in
the pixel regions, electrically connected to the data lines and
the scan lines, and driven by the data lines and the scan lines.
Each pixel structure comprises a thin film transistor, elec-
trically connected to the data lines and the scan lines; a pixel
electrode, disposed over and electrically connected to the
thin film transistor, the pixel electrode having a plurality of
main slits; and a dielectric lining layer, disposed over the
substrate and located between a portion of the pixel elec-
trode and the substrate.

[0014] According to an embodiment of the present inven-
tion, the main slits are corresponding to the edge of the
dielectric lining layers.

[0015] According to an embodiment of the present inven-
tion, each dielectric lining layer comprises a first lining
sub-layer and a second lining sub-layer, and the height of the
first lining sub-layer is different from that of the second
lining sub-layer.

[0016] According to an embodiment of the present inven-
tion, each pixel electrode further has a plurality of fine slits,
which are disposed at both sides of the main slits.

[0017] According to an embodiment of the present inven-
tion, each thin film transistor comprises: a gate, disposed
over the substrate; a gate insulating layer, disposed over the
substrate and covering the gate; a channel, disposed over the
gate insulating layer and corresponding to the gate; a source/
drain, disposed over the channel and electrically connected
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to the corresponding pixel electrode; and a passivation layer,
disposed over the substrate and covering the channel and the
source/drain.

[0018] According to an embodiment of the present inven-
tion, the gate insulating layer and the passivation layer may
further extend out of the thin film transistor for constituting
the dielectric lining layer.

[0019] The present invention provides a MVA-LCD panel,
comprising: the TFT array mentioned above; an opposed
substrate, disposed in corresponding to the thin film tran-
sistor array; and a liquid crystal layer, disposed between the
thin film transistor array and the opposed substrate.

[0020] According to an embodiment of the present inven-
tion, the opposed substrate may be a color filter.

[0021] According to an embodiment of the present inven-
tion, the opposed substrate comprises a plurality of align-
ment protrusions. In addition, the alignment protrusions may
take strip-shapes and are parallel to the main slits.

[0022] The present invention provides a method of fabri-
cating a TFT array. First, a substrate is provided, wherein a
plurality of pixel regions are defined on the substrate. Next,
a gate metal layer is formed and then patterned for forming
a gate in each pixel region. Then, a gate insulating layer is
formed, wherein the gate insulating layer covers the gates.
Thereafter, a plurality of channels is formed over the gate
insulating layer, wherein the channels are corresponding to
the gates. Next, a source/drain metal layer is formed and
then patterned for forming a source/drain over each channel.
Then, a passivation layer is formed over the substrate for
covering the source/drains and the channels. Thereafter, the
passivation layer and the gate insulating layer are patterned
for forming a dielectric lining layer in each pixel region on
the substrate. Next, a electrode layer is formed over the
substrate and then patterned for forming a pixel electrode
having a plurality of main slits in each pixel region, wherein
the pixel electrode is electrically connected to the corre-
sponding source/drain through the passivation layer, and a
portion of the pixel electrode covers the corresponding
dielectric lining layer.

[0023] The present invention also provides a method of
fabricating a MVA-LCD panel. Besides the steps of forming
the TFT array mentioned above, the fabricating method
further comprises the steps of providing an opposed sub-
strate and then forming a liquid crystal layer between the
substrate and the opposed substrate.

[0024] According to the method of fabricating the TFT
array and the MVA-LCD panel, the step of patterning the
passivation layer and the gate insulating layer may comprise
performing a mask process for defining contact openings in
the passivation layer and forming the dielectric lining layer
in each pixel region simultaneously, wherein the contact
openings correspondingly expose a portion of each source/
drain. In addition, the step of patterning the passivation layer
and the gate insulating layer may further comprise perform-
ing another mask process for removing part of the dielectric
lining layer to form a plurality of first lining sub-layers and
second lining sub-layers, wherein the height of the first
lining sub-layers is different from that of the second lining
sub-layers.

[0025] In the present invention, the dielectric lining layer
is formed with the gate insulating layer and the passivation
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layer on the TFT array, thus the thickness of the dielectric
lining layer can be changed without any additional mask,
and more different cell gaps are provided in the LCD panel.
Consequently, the tilt directions of liquid crystal molecules
are increased, and thus the color shift or the light leakage can
be eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0027] FIG. 1 is a top view schematically illustrating a
pixel of a conventional MVA-LCD.

[0028] FIG. 2 is a diagram illustrating the relationship
between the applied voltage and the transmittance of a
conventional MVA-LCD

[0029] FIG. 3 is a diagram illustrating the relationship
between the applied voltage and the transmittance of a
MVA-LCD according to the present invention.

[0030] FIG. 4A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a first
embodiment of the present invention.

[0031] FIG. 4B is a cross-sectional view schematically
illustrating the MVA-LCD panel along line A-A' and line
B-B'.

[0032] FIG. 5 schematically illustrates another type of the
TFT array 210.

[0033] FIG. 6A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a
second embodiment of the present invention.

[0034] FIG. 6B is a cross-sectional view schematically
illustrating the MVA-LCD panel along line C-C'.

[0035] FIG. 7A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a
third embodiment of the present invention.

[0036] FIG. 7B is a cross-sectional view schematically
illustrating the MVA-LCD panel along line D-D'.

[0037] FIG. 8A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a
third embodiment of the present invention.

[0038] FIG. 8B is a cross-sectional view schematically
illustrating the MVA-LCD panel along line D-D'.

[0039] FIG. 9A to 9G schematically illustrate the fabri-
cating process of the TFT arrays 210 according to the first,
the second and the third embodiments of the present inven-
tion.

[0040] FIG. 10 illustrates forming the first lining sub-layer
and the second lining sub-layer with different heights on the
substrate.

[0041] FIG. 11 schematically illustrates a MVA-LCD
panel of the present invention.



US 2007/0046878 Al

DESCRIPTION OF THE EMBODIMENTS

[0042] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts.

[0043] FIG. 3 is a diagram illustrating the relationship
between the applied voltage and the transmittance of a
MVA-LCD according to the present invention. Referring to
FIG. 3, curve A and curve B represent V-T curves corre-
sponding to different cell gaps, and curve C refers to a hybrid
V-T curve derived from curve A and curve B. The present
invention forms different cell gaps in one panel for attaining
compensation by the different cell gaps. Therefore, the
difference between V-T curves in the slant vision and the
normal vision can be reduced, and the light leakage or the
color shift can be eliminated.

[0044] FIG. 4A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a first
embodiment of the present invention. FIG. 4B is a cross-
sectional view schematically illustrating the MVA-LCD
panel along line A-A' and line B-B'.

[0045] Referring to FIG. 4A, the MVA-LCD panel 200
comprises a TFT array 210, a color filter 220, and a liquid
crystal layer 230. The TFT array 210 and the color filter 220
are substantially parallel. In addition, the liquid crystal layer
230 comprises a plurality of liquid crystal molecules 232
and is disposed between the TFT array 210 and the color
filter 220.

[0046] The TFT array 210 comprises a substrate 211, a
plurality of scan lines 212, a plurality of data lines 213, and
a plurality of pixel structures. The scan lines 212 and data
lines 213 are disposed on the substrate 211 for defining a
plurality of pixel regions 216. The pixel structure are dis-
posed in the pixel regions 216 respectively and electrically
connected to the scan lines 212 and the data lines 213.

[0047] Each pixel structure comprises a TFT 214, a pixel
electrode 215, and a dielectric lining layer 217. Wherein, the
TFT 214 is disposed in the corresponding pixel regions 216
and electrically connected to the corresponding scan line
212 and data line 213 for being driven by the same. Each
TFT 214 comprises a gate 2141, a gate insulating layer 2142,
a channel 2143, a source 2144, a drain 2145, and a passi-
vation layer 2146. The gate 2141 is disposed over the
substrate 211. The gate insulating layer 2142 is disposed
over the substrate 211 and covers the gate 2141. In addition,
the channel 2143 is disposed over the gate insulating layer
2142 and corresponding to the gate 2141. The source/drain
2144/2145 is disposed over the channel 2143, and the source
2144 is electrically connected to the corresponding data line
213. The passivation layer 2146 is disposed over the source/
drain 2144/2145 for preserving the gate 2141, the gate
insulating 2142, the channel 2143, and the source/drain
2144/2145 from humidity or damage. Moreover, the passi-
vation layer 2146 has a contact opening 21464, and the pixel
electrode 215 is electrically connected to the drain 2145 of
the corresponding TFT 214 in the pixel region 216 via the
contact opening 2146a.

[0048] In the present invention, the dielectric lining layer
217 may be constituted by the gate insulating layer 2142 and
the passivation layer, which extends from the TFT 214. The
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method for fabricating the dielectric lining layer 217 is, for
example, removing the gate insulating layer 2142 and the
passivation layer extending from the TFT 214 as forming the
contact opening 2146a in the passivation layer 2146. In
addition, the pixel electrode 215 may have a plurality of
main slits 2151, which are parallel and corresponding to the
edge of the dielectric lining layer 217.

[0049] The color filter 220 is parallel to the TFT array 210.
The liquid crystal layer 230 is composed of a plurality of
liquid crystal molecule 232 and disposed between the TFT
array 210 and the color filter 220. Wherein, a plurality of
alignment protrusions 222 are disposed on the surface of the
color filter 220 and cooperate with the main slits 2151 of the
pixel electrodes 215 to make the liquid crystal molecules
tilting into different directions. In the embodiment, the
alignment protrusions 222 may take strip-shapes and are
parallel to the main slits 2151.

[0050] Referring to FIG. 4A and 4B, a part of the pixel
electrode 215 is formed on the substrate 211, and the other
part of the pixel electrode 215 is formed on the dielectric
lining layer 217, wherein a difference in height is produced
between the region I and the region II on the TFT array 210.
By the assistance of the two regions with different heights,
more different domains are provided in the present inven-
tion, and thus the difference of the V-T curves in a normal
vision and a slant vision can be reduced. Specifically, the
region I and the region II have different cell gaps for
producing different electric fields to make the liquid crystal
molecules tilting into different directions. A self-compensa-
tion can therefore be achieved to eliminate the color shift or
the light leakage.

[0051] Referring to FIG. 5, which schematically illustrates
another type of the TFT array 210, wherein a plurality of fine
slits 2151 a is formed at both sides of each main slit 2151 on
the pixel electrodes 215. The fine slits 2151 a can improve
the response speed of the MVA-LCD panel 200.

[0052] FIG. 6A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a
second embodiment of the present invention. FIG. 6B is a
cross-sectional view schematically illustrating the MVA-
LCD panel along line C-C'.

[0053] The structure illustrated in the second embodiment
is similar to that in the first embodiment. Comparing to those
in the first embodiment, positions of the removed part and
the remained part of the dielectric lining layer 217 are
changed. Similarly, the second embodiment forms more
domains by the region I and the region II, which have
different cell gaps, to reduce the difference of the V-T curves
in a normal vision and a slant vision.

[0054] FIG. 7A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a
third embodiment of the present invention. FIG. 7B is a
cross-sectional view schematically illustrating the MVA-
LCD panel along line D-D'.

[0055] Similarly, the third embodiment removes part of
the dielectric lining layer 217, and then forms the pixel
electrodes 215 on the substrate 211 and part of the dielectric
lining layer 217. It should be noted that only a part of the
dielectric lining layer 217 for forming different cell gaps
between two adjacent main slits 2151 of the pixel electrode
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215. By the different cell gaps, the liquid crystal molecules
can tilt into different directions, and the self-compensation
can therefore be achieved.

[0056] FIG. 8A is a partial top view schematically illus-
trating a TFT array of a MVA-LCD panel according to a
third embodiment of the present invention. FIG. 8B is a
cross-sectional view schematically illustrating the MVA-
LCD panel along line D-D'. In the present invention, the
dielectric lining layer 217 comprises a first lining sub-layer
2171 and a second lining sub-layer 2172. There are three
different cell gaps hl, h2, and h3 being formed in the
MVA-LCD panel 200 by the first lining sub-layer 2171 and
the second lining sub-layer 2172 to provide more domains.

[0057] Accordingly, besides the embodiments mentioned
above, the present invention can further form more than two
lining sub-layers with different heights on the substrate, and
thus the liquid crystal molecules have more tilt directions.

[0058] FIG. 9A to 9G schematically illustrate the fabri-
cating process of the TFT arrays 210 according to the first,
the second and the third embodiments of the present inven-
tion.

[0059] First, the substrate 211 is provided, wherein a
plurality of pixel regions 216 arranged in matrix is defined
on the substrate, as shown in FIG. 4A. Referring to FIG. 9A,
a gate metal layer is formed on the substrate 211, and a
photolithography/etching process is performed to pattern the
gate metal layer to form the gate 2141 in each pixel region
216, as shown in FIG. 4A. Next, referring to FIG. 9B, the
gate insulating layer 2142 is formed on the substrate 211 for
covering the gate 2141. The gate insulating layer 2142 may
be formed by performing the plasma enhance chemical
vapor deposition (PECVD) technique on the substrate.

[0060] Then, referring to FIG. 9C, the channel 2143 is
formed on the gate insulating layer 2142 corresponding to
the gate 2141. Next, referring to FIG. 9D, a source/drain
metal layer is formed on the substrate 211, and a photoli-
thography/etching process is performed to pattern the
source/drain metal layer to formed the source/drain 2144/
2145 on each channel 2143.

[0061] After that, referring to FIG. 9E, the passivation
layer 2146 is formed on the substrate 211 for covering the
channel 2143, and the source/drain 2144/2145. Then, refer-
ring to FIG. 9F, a mask process is performed to pattern the
passivation layer 2146 and the gate insulating layer 2142,
wherein the contact opening 2146a is defined in the passi-
vation layer 2146 and the dielectric lining layer 217 is
formed in the pixel regions 216. The dielectric lining layer
217 comprises the gate insulating layer 2142 and the pas-
sivation layer 2146 extending outside the TFTs 214.

[0062] Next, referring to FIG. 9G, a electrode layer is
formed on the substrate 211 and is patterned to form the
pixel electrode 215 having parallel main slits 2151 in each
pixel region 216. The pixel electrode 215 is electrically
connected to the drain 2145 of the TFT 214 via the contact
opening 2146a of the passivation layer 2146. A part of the
pixel electrode 215 is disposed on the dielectric lining layer
217, and the other part is disposed on the substrate 211,
therefore two region with different cell gaps are formed on
the TFT array 210. Then, with different positions of the
dielectric lining layer 217, the TFT arrays 210 according to
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the first, the second, and the third embodiments of the
present invention can be formed.

[0063] In addition, after the step illustrated in FIG. 9F, an
additional mask process can be performed to remove a part
of the dielectric lining layer 217. Thus, referring to FIG. 10,
the first lining sub-layer 2171 and the second lining sub-
layer 2172 with different heights are formed on the substrate
211. Next, the pixel electrode 215 is formed on the substrate
to form the TFT array 210 mentioned in the fourth embodi-
ment.

[0064] Referring to FIG. 11, which schematically illus-
trates a MVA-LCD panel of the present invention. When
fabricating a MVA-LCD panel 200, the opposed substrate
240, such as color filter, is provide. And then the liquid
crystal layer 230 is formed between the TFT array 210
mentioned above and the opposed substrate 240 to form the
MVA-LCD panel 200 mentioned in the above embodiments.
Similarly, the opposed substrate 240 may have plural align-
ment protrusions 222, which cooperate with the main slits
2151 of the pixel electrodes 215 for attaining the effect of
multi-domain vertical alignment.

[0065] In summary, the dielectric lining layer can be
formed as patterning the gate insulating layer and the
passivation layer on the TFT array. Therefore, the cell gap of
the LCD panel can be modified without any additional mask
process. The liquid crystal molecules have more different tilt
directions, and the color shift or the light leakage can be
drastically eliminated.

[0066] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing, it
is intended that the present invention cover modifications
and variations of this invention provided they fall within the
scope of the following claims and their equivalents.

What is claimed is:
1. A thin film transistor array, comprising:

a substrate;

a plurality of data lines and scan lines, disposed on the
substrate for defining a plurality of pixel regions;

a plurality of pixel structures, which are disposed in the
pixel regions, electrically connected to the data lines
and the scan lines, and driven by the data lines and the
scan lines, wherein each pixel structure comprises:

a thin film transistor, electrically connected to the data
lines and the scan lines;

a pixel electrode, disposed over and electrically connected
to the thin film transistor, the pixel electrode having a
plurality of main slits; and

a dielectric lining layer, disposed over the substrate and
located between a portion of the pixel electrode and the
substrate.

2. The thin film transistor array according to claim 1,
wherein the main slits are corresponding to the edge of the
dielectric lining layers.

3. The thin film transistor array according to claim 1,
wherein each dielectric lining layer comprises a first lining
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sub-layer and a second lining sub-layer, and the height of the
first lining sub-layer is different from that of the second
lining sub-layer.

4. The thin film transistor array according to claim 1,
wherein each pixel electrode further has a plurality of fine
slits, which are disposed at both sides of the main slits.

5. The thin film transistor array according to claim 1,
wherein each thin film transistor comprises:

a gate, disposed over the substrate;

a gate insulating layer, disposed over the substrate and
covering the gate;

a channel, disposed over the gate insulating layer and
corresponding to the gate;

a source/drain, disposed over the channel and electrically
connected to the corresponding pixel electrode; and

a passivation layer, disposed over the substrate and cov-

ering the channel and the source/drain.

6. The thin film transistor array according to claim 5,
wherein the gate insulating layer and the passivation layer
further extend out of the thin film transistor for constituting
the dielectric lining layer.

7. A multi-domain vertical alignment liquid crystal dis-
play panel, comprising:

a thin film transistor array, comprising:
a substrate;

a plurality of data lines and scan lines, disposed on the
substrate for defining a plurality of pixel regions;

a plurality of pixel structures, which are disposed in the
pixel regions, electrically connected to the data lines
and the scan lines, and driven by the data lines and the
scan lines, wherein each pixel structure comprises;

a thin film transistor, electrically connected to the data
lines and the scan lines;

a pixel electrode, disposed over and electrically connected
to the thin film transistor, the pixel electrode having a
plurality of main slits;

a dielectric lining layer, disposed over the substrate and
located between a portion of the pixel electrode and the
substrate;

an opposed substrate, disposed in corresponding to the
thin film transistor array; and

a liquid crystal layer, disposed between the thin film

transistor array and the opposed substrate.

8. The multi-domain vertical alignment liquid crystal
display panel according to claim 7, wherein the main slits
are corresponding to the edge of the dielectric lining layers.

9. The multi-domain vertical alignment liquid crystal
display panel according to claim 7, wherein each dielectric
lining layer comprises a first lining sub-layer and a second
lining sub-layer, and the height of the first lining sub-layer
is different from that of the second lining sub-layer.

10. The multi-domain vertical alignment liquid crystal
display panel according to claim 7, wherein each pixel
electrode further has a plurality of fine slits, which are
disposed at both sides of the main slits.
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11. The multi-domain vertical alignment liquid crystal
display panel according to claim 7, wherein each thin film
transistor comprises:

a gate, disposed over the substrate;

a gate insulating layer, disposed over the substrate and
covering the gate;

a channel, disposed over the gate insulating layer and
corresponding to the gate;

a source/drain, disposed over the channel and electrically
connected to the corresponding pixel electrode; and

a passivation layer, disposed over the substrate and cov-

ering the channel and the source/drain.

12. The multi-domain vertical alignment liquid crystal
display panel according to claim 11, wherein the gate
insulating layer and the passivation layer further extend out
of'the thin film transistor for constituting the dielectric lining
layer.

13. The multi-domain vertical alignment liquid crystal
display panel according to claim 7, wherein the opposed
substrate is a color filter.

14. The multi-domain vertical alignment liquid crystal
display panel according to claim 7, wherein the opposed
substrate comprises a plurality of alignment protrusions.

15. The multi-domain vertical alignment liquid crystal
display panel according to claim 14, wherein the alignment
protrusions take strip-shapes and are parallel to the main
slits.

16. A method of fabricating a thin film transistor array,
comprising:

providing a substrate, wherein a plurality of pixel regions
are defined on the substrate;

forming a gate metal layer, and patterning the gate metal
layer for forming a gate in each pixel region;

forming a gate insulating layer, wherein the gate insulat-
ing layer covers the gates;

forming a plurality of channels over the gate insulating
layer, wherein the channels are corresponding to the
gates;

forming a source/drain metal layer, and patterning the
source/drain metal layer for forming a source/drain
over each channel,

forming a passivation layer over the substrate for covering
the source/drains and the channels;

patterning the passivation layer and the gate insulating
layer for forming a dielectric lining layer in each pixel
region on the substrate; and

forming a electrode layer over the substrate, and pattern-
ing the electrode layer for forming a pixel electrode
having a plurality of main slits in each pixel region,
wherein the pixel electrode is electrically connected to
the corresponding source/drain through the passivation
layer, and a portion of the pixel electrode covers the
corresponding dielectric lining layer.

17. The method according to claim 16, wherein the step
of patterning the passivation layer and the gate insulating
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layer comprises performing a mask process for defining
contact openings in the passivation layer and forming the
dielectric lining layer in each pixel region simultaneously,
wherein the contact openings correspondingly expose a
portion of each source/drain.

18. The method according to claim 16, wherein the step
of patterning the passivation layer and the gate insulating
layer further comprises performing another mask process for
removing part of the dielectric lining layer to form a
plurality of first lining sub-layers and second lining sub-
layers, and the height of the first lining sub-layers is different
from that of the second lining sub-layers.

19. A method of fabricating a multi-domain vertical
alignment liquid crystal display panel, comprising:

providing a substrate, wherein a plurality of pixel regions
are defined on the substrate;

forming a gate metal layer, and patterning the gate metal
layer for forming a gate in each pixel region;

forming a gate insulating layer, wherein the gate insulat-
ing layer covers the gates;

forming a plurality of channels over the gate insulating
layer, wherein the channels are corresponding to the
gates;

forming a source/drain metal layer, and patterning the
source/drain metal layer for forming a source/drain
over each channel;

forming a passivation layer over the substrate for covering
the source/drains and the channels;
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patterning the passivation layer and the gate insulating
layer for forming a dielectric lining layer in each pixel
region on the substrate;

forming a electrode layer over the substrate, and pattern-
ing the electrode layer for forming a pixel electrode
having a plurality of main slits in each pixel region,
wherein the pixel electrode is electrically connected to
the corresponding source/drain through the passivation
layer, and a portion of the pixel electrode covers the
corresponding dielectric lining layer;

providing an opposed substrate; and

forming a liquid crystal layer between the substrate and

the opposed substrate.

20. The method according to claim 19, wherein the step
of patterning the passivation layer and the gate insulating
layer comprises performing a mask process for defining
contact openings in the passivation layer and forming the
dielectric lining layer in each pixel region simultaneously,
wherein the contact openings correspondingly expose a
portion of each source/drain.

21. The method according to claim 20, wherein the step
of patterning the passivation layer and the gate insulating
layer further comprises performing another mask process for
removing part of the dielectric lining layer to form a
plurality of first lining sub-layers and second lining sub-
layers, and the height of the first lining sub-layers is different
from that of the second lining sub-layers.

* * #* ok %



patsnap

TREBHR(OF) ZHEEBRERRERER , BELEERET RETIESE
[F(2E)F US20070046878A1 [ (r&)B 2007-03-01
BiES US11/259425 RiEH 2005-10-25

WRIRB(RFR)AGE) #HE
RF(EFR)AGE) BRI

HARBHEIRAGE) BERE

¥R & A HUANG CHUN YI

RHAA HUANG, CHUN-YI

IPCH%£E GO02F1/1337

CPCH %S GO2F1/133371 G02F2201/123 G02F1/1393 G02F1/133707

£ 54 094129055 2005-08-25 TW

H At 40 FF 3Rk UsS7508476

SNERaE Espacenet USPTO

HEGX) 216

RH{T-—HZEEERORSETER , BREAERIIREGES
E. TFTERFIERBEER , L , AELNGRSEH. BELANA
BEHEBEEREURESNMNMEERE, S MRELEWHEEN NI K
EXEHP, BNMEELEHIETFT , GEBRMABRNE. TFTHESE
FHENNBIREMANNEEL, EARENGREMBEETFTLH
SHEEE, TEREREEERL. BINEREREGRZBRMNE
WzE , UERBRERFEANRED FEFESHNEAN GG,

| _— 2151



https://share-analytics.zhihuiya.com/view/837d2cdd-507f-448b-9158-e026e872f013
https://worldwide.espacenet.com/patent/search/family/036603923/publication/US2007046878A1?q=US2007046878A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070046878%22.PGNR.&OS=DN/20070046878&RS=DN/20070046878

