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(57) ABSTRACT

ERTY CORPORATION A liquid crystal display panel is disclosed. The liquid crystal
P.O. BOX 506 display panel includes a bottom substrate, a plurality of wires
MERRIFIELD, VA 22116 disposed on the bottom substrate, a plurality of pixel units
electrically connected to the wires, a top substrate disposed
. opposite to the bottom substrate, a liquid crystal layer dis-
(21) - Appl. No: 117749,748 posed between the top and bottom substrates, and at least one
. protrusion disposed on the top substrate corresponding to the
(22) Filed: May 16, 2007 wires formed between two adjacent pixel units. Bach pixel
unit includes a thin film transistor and a pixel electrode dis-
(30) Foreign Application Priority Data posed on the bottom substrate. The pixel electrode is electri-
cally connected to the thin film transistor, in which the pixel
Jan. 29,2007  (TW) rcvvrevreeciniieereene 096103229 electrode has a plurality of main slits.
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LIQUID CRYSTAL DISPLAY PANEL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The invention relates to a liquid crystal display
panel, and more particularly, to a multi-domain vertical align-
ment liquid crystal display panel.

[0003] 2. Description of the Prior Art

[0004] Liquid crystal displays (LCDs) are commonly uti-
lized in various electronic products including cell phones,
PDAs, and notebook computers. As the market demand for
flat display panels continues to increase, liquid crystal dis-
plays become popular due to the advantages such as thin and
lightweight. In fact, liquid crystal displays are gradually
replacing cathode ray tube (CRT) displays that had domi-
nated the market for so many years. However, the viewing
angle of a conventional liquid crystal display is not wide
enough to ensure a high display quality, therefore, multi-
domain vertical alignment (MVA) liquid crystal displays
capable of orientating liquid crystals in various directions are
proposed to improve the above problem.

[0005] Please refer to FIG. 1A. FIG. 1A illustrates a cross-
sectional view of an MVA LCD panel 10 according to the
prior art. As shown in FIG. 1A, the MVA LCD panel 10
includes a top substrate 12, a bottom substrate 14, a liquid
crystal layer 16 composed of negative liquid crystals disposed
between the top substrate 12 and the bottom substrate 14, a
common electrode 18 disposed on the top substrate 12 oppo-
site to the bottom substrate 14, a color filter 15 disposed
between the top substrate 12 and the common electrode 18, a
plurality of protrusions 22 disposed over the common elec-
trode 18 opposite to the bottom substrate 14, and a plurality of
thin film transistors and pixel electrodes 28 disposed on the
bottom substrate 14.

[0006] Please refer to FIG. 1B. FIG. 1B illustrates a plan
view of a pixel unit of a MVA LCD panel according to the
prior art. As shown in FIG. 1B, the MVA LCD panel includes
a plurality of pixel units (only a pixel unit 180 is shown in the
figure) and a plurality of scan lines 182 and data lines 184
disposed surrounding the pixel units 180. Each of the pixel
units 180 includes a pixel electrode 186 composed of indium
tin oxide or indium zinc oxide and a switch element (not
shown), and each pixel electrode 186 includes a plurality of
main slits 190 and fine slits 192, and a plurality of protrusions
188 disposed respectively above the central region of the
pixel electrode 186.

SUMMARY OF THE INVENTION

[0007] A liquid crystal display panel is disclosed. The lig-
uid crystal display panel includes a bottom substrate, a plu-
rality of wires disposed on the bottom substrate, a plurality of
pixel units electrically connected to the wires, a top substrate
disposed opposite to the bottom substrate, a liquid crystal
layer disposed between the top and bottom substrates, and at
least one protrusion disposed on the top substrate correspond-
ing to the wires formed between two adjacent pixel units.
Each pixel unit includes a thin film transistor and a pixel
electrode disposed on the bottom substrate. The pixel elec-
trode is electrically connected to the thin film transistor, in
which the pixel electrode has a plurality of main slits.

[0008] Itisan objective of the present invention to provide
amulti-domain vertical alignment liquid crystal display panel
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for improving the problem of poor liquid crystal arrangement
or low aperture ratio caused by the increased number of
protrusions.

[0009] Specifically, the protrusions of the present invention
are disposed on the top substrate where correspond to the scan
lines or the data lines, such that the quantity of protrusions can
be reduced significantly while fabricating high resolution
liquid crystal displays. Additionally, a plurality of main slits
is formed in the pixel electrode and the quantity of protrusions
is reduced to increase the aperture ratio of the display panel,
increase the stability of the liquid crystal arrangement, reduce
the opportunity of light leakage during dark state and increase
the overall contrast.

[0010] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1A illustrates a cross-sectional view of a MVA
LCD panel according to the prior art.

[0012] FIG. 1B illustrates a plan view of a pixel unit of a
MVA LCD panel according to the prior art.

[0013] FIG. 2 illustrates a plan view of a pixel unit of a
MVA LCD panel according to the present invention.

[0014] FIG. 3 illustrates a cross-sectional view of a MVA
LCD panel according to the first embodiment of the present
invention.

[0015] FIG. 4 illustrates a plan view of a pixel unit of the
MVA LCD panel according to the first embodiment of the
present invention.

[0016] FIG. 5illustrates a cross-sectional view taken along
line AA' of FIG. 4.

[0017] FIG. 6 illustrates a cross-sectional view taken along
line BB' of FIG. 4.

[0018] FIG. 7 illustrates a plan view of a pixel unit of the
MVA LCD panel according to the second embodiment of the
present invention.

[0019] FIG. 8 illustrates a plan view of a pixel unit of the
MVA LCD panel according to the third embodiment of the
present invention.

[0020] FIG. 9 illustrates a plan view of a pixel unit of the
MVA LCD panel according to the fourth embodiment of the
present invention.

[0021] FIG. 10 illustrates a plan view of a pixel unit of the
MVA LCD panel according to the fifth embodiment of the
present invention.

[0022] FIG. 11 illustrates a plan view of the pixel units of
the MVA LCD panel according to the sixth embodiment of
the present invention.

[0023] FIG. 12 illustrates a plan view of the pixel units of
the MVA LCD panel according to the seventh embodiment of
the present invention.

[0024] FIG. 13 illustrates a plan view of the pixel units of
the MVA LCD panel according to the eighth embodiment of
the present invention.

[0025] FIG. 14 illustrates a plan view of the pixel units of
the MVA LCD panel according to the ninth embodiment of
the present invention.
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[0026] FIG. 15 illustrates a plan view of the pixel units of
the MVA LCD panel according to the tenth embodiment of
the present invention.

DETAILED DESCRIPTION

[0027] Please refer to FIG. 2. FIG. 2 illustrates a plan view
of a pixel unit of a MVA LCD panel according to the present
invention. As shown in FI1G. 2, the MVA LCD panel includes
aplurality of pixel units 20 and a plurality of scan lines 30 and
data lines 32 disposed between the pixel units 20. Each pixel
unit 20 includes a pixel electrode 28, in which the pixel
electrode 28 is composed of indium tin oxide or indium zinc
oxide. Each pixel electrode 28 has a plurality of main slits 24
and fine slits 26. A plurality of protrusions 22 is disposed on
the top substrate where correspond to the central region of the
pixel electrode 28 divided by the main slits 24. The pixel unit
20 is driven by a switch element 23 electrically connected to
the scan lines 30, the data lines 32, and the pixel electrode 28,
in which the switch element 23 is preferably a thin film
transistor. Depending on the design of the product, the main
slits 24 and the fine slits 26 can be formed in the pixel elec-
trode 28 or extended to the edge of the pixel electrode 28.
[0028] Typically, the protrusions occupy a relatively large
proportion of the liquid crystal display panel. Despite the
development of small size display panels continues to move
toward a direction of high resolution, the reduction of the size
of the protrusions still remains a difficult task due to the
fabrication limitation of the color filters.

[0029] The protrusions of conventional MVA LCD panels
are typically positioned with respect to the central region of
pixel unit to facilitate the arrangement of the liquid crystals.
Nevertheless, as resolution increases (pixel size become
smaller), protrusion size can not decrease synchronously. The
density of protrusion in pixel increases and leads to low
aperture ratio and low brightness. Moreover, uneven arrange-
ment of the liquid crystals surrounding the protrusions also
causes light leakage and lowering of contrast. Hence, how to
effectively reduce the quantity of protrusions for reducing the
problem of uneven liquid crystal arrangement and light leak-
age during dark state has become an important task.

First Embodiment

[0030] Please refer to FIG. 3. FIG. 3 illustrates a cross-
sectional view of an MVA LCD panel 40 according to the first
embodiment of the present invention. As shown in F1G. 3, the
MVA LCD panel 40 includes a top substrate 42, a bottom
substrate 44, a liquid crystal layer 46 disposed between the
top substrate 42 and the bottom substrate 44, a common
electrode 48 disposed on the top substrate 42, a color filter 45
disposed between the top substrate 42 and the common elec-
trode 48, a plurality of protrusions 52 disposed on the com-
mon electrode 48, and a plurality of thin film transistors (not
shown) and pixel electrodes 58 disposed on the bottom sub-
strate 44. The liquid crystal layer 46 can be composed of
negative or positive liquid crystals. Alternatively, the color
filter 45 can be formed on the bottom substrate 44 to form a
color filter on array substrate, which are all within the scope
of the present invention.

[0031] Please refer to FIGS. 4-6. FIG. 4 illustrates a plan
view of a pixel unit 60 of the MVA LCD panel according to
the first embodiment of the present invention. FIG. 5 and FIG.
6 illustrate cross-sectional views respectively taken along line
AA" and line BB' of FIG. 4. As shown in FIG. 4, the MVA
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LCD panel 40 includes a pixel unit 60, a plurality of scan lines
62 and data lines 64 disposed around the pixel unit 60, and a
plurality of rectangular or circular protrusions 66 disposed on
the top substrate where correspond to the overlapped region
of the scan lines 62 and data lines 64. As shown in FIG. 5 and
FIG. 6, a first dielectric 621 is disposed between the scan line
62 and the data line 64, and a second dielectric 622 is disposed
on the first dielectric 621 and the data line 64. The protrusions
66 are positioned on the top substrate 42 corresponding to the
overlapped region of the scan line 62 and data line 64.
[0032] Referring back to FIG. 4, the pixel unit 60 is driven
by a switch element 63 electrically connected to the scan lines
62, the data lines 64, and the pixel electrode 68, in which the
switch element 63 can be a thin film transistor. The pixel unit
60 includes a pixel electrode 68, in which the pixel electrode
68 is composed of indium tin oxide or indium zinc oxide. The
pixel electrode 68 also has a plurality of main slits 70 and fine
slits 72, in which the fine slits 72 are arranged in a radiating
manner. Depending on the design of the product, the main
slits 70 and the fine slits 72 can be formed in the pixel elec-
trode 68 or extended to the edge of the pixel electrode 68.
Additionally, the main slits 70 and the fine slits 72 can be
arranged according to the manner disclosed in Taiwan Patent
No. 95127983, which are all within the scope of the present
invention.

Second Embodiment

[0033] Please refer to FIG. 7. FIG. 7 illustrates a plan view
of a pixel unit 80 of the MVA LCD panel according to the
second embodiment of the present invention. As shown in
FIG. 7, the MVA LCD panel includes a pixel unit 80, a
plurality of scan lines 82 and data lines 84 disposed around
the pixel unit 80, and a plurality of protrusions 86 disposed on
the top substrate where correspond to the scan lines 82 and
data lines 84. The pixel unit 80 is driven by a switch element
83 electrically connected to the scan lines 82, the data lines
84, and the pixel electrode 88, in which the switch element 83
is preferably a thin film transistor.

[0034] The pixel unit 80 includes a pixel electrode 88 hav-
ing a plurality of main slits 89. Depending on the design of the
product, the main slits 89 can be formed in the pixel electrode
88 or extended to the edge of the pixel electrode 88. In
contrast to the first embodiment, the left protrusions 86 of the
second embodiment are positioned corresponding to the over-
lapped portion of the scan lines 82 and data lines 84, whereas
the right protrusion 86 is disposed corresponding to the cen-
tral region of the right data line 84.

Third Embodiment

[0035] Please refer to FIG. 8. FIG. § illustrates a plan view
of a pixel unit 90 of the MVA LCD panel according to the
third embodiment of the present invention. As shown in FIG.
8, the MVA LCD panel includes a pixel unit 90, a plurality of
scan lines 92 and data lines 94 disposed around the pixel unit
90, and a plurality of protrusions 96 disposed on the top
substrate where correspond to the scan lines 92 and data lines
94. The pixel unit 90 is driven by a switch element 93 elec-
trically connected to the scan lines 92, the data lines 94, and
the pixel electrode 98, in which the switch element 93 is
preferably a thin film transistor.

[0036] The pixel unit 90 includes a pixel electrode 98 hav-
ing a plurality of main slits 97 and fine slits 99. Depending on
the design of the product, the main slits 97 and the fine slits 99
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can be formed in the pixel electrode 98 or extended to the edge
of the pixel electrode 98. Similar to the second embodiment
of the present invention, the left protrusions 96 are disposed
corresponding to the overlapped portion of the scan lines 92
and data lines 94, and the right protrusion 96 is disposed
corresponding to the central region of the right data line 94.

Fourth Embodiment

[0037] Please refer to FIG. 9. FIG. 9 illustrates a plan view
of a pixel unit 100 of the MVA LCD panel according to the
fourth embodiment of the present invention. As shown in FIG.
9, the MVA LCD panel includes a pixel unit 100, a plurality of
scan lines 102 and data lines 104 disposed around the pixel
unit 100, and a plurality of protrusions 106 disposed on the
top substrate where correspond to the scan lines 102 and data
lines 104. The pixel unit 100 is driven by a switch element 103
electrically connected to the scan lines 102, the data lines 104,
and the pixel electrode 108, in which the switch element is
preferably a thin film transistor.

[0038] The pixel unit 100 includes a pixel electrode 108
having a plurality of main slits 107 and fine slits 109. Depend-
ing on the design of the product, the main slits 107 and the
fines slits 109 can be formed in the pixel electrode 108 or
extended to the edge of the pixel electrode 108. Similarto the
firstembodiment of the present invention, the protrusions 106
of the fourth embodiment are disposed corresponding to the
overlapped portion of the scan lines 102 and data lines 104.

Fifth Embodiment

[0039] Please refer to FIG. 10. FIG. 10 illustrates a plan
view of a pixel unit 110 of the MVA LCD panel according to
the fifth embodiment of the present invention. As shown in
FIG. 10, the MVA LCD panel includes a pixel unit 110, a
plurality of scan lines 112 and data lines 114 disposed around
the pixel unit 110, and a plurality of protrusions 116 disposed
on the top substrate where correspond to the scan lines 112.
The pixel unit 110 is driven by a switch element 113 electri-
cally connected to the scan lines 112, the data lines 114, and
the pixel electrode 118, in which the switch element 113 is
preferably a thin film transistor.

[0040] The pixel unit 110 includes a pixel electrode 118
having a plurality of main slits 117 and fine slits 119. Depend-
ing on the design of the product, the main slits 117 and the fine
slits 119 can be formed in the pixel electrode 118 or extended
to the edge of the pixel electrode 118. As shown in FIG. 10,
the protrusions 116 of the fifth embodiment are disposed
corresponding to the center of each scan line 112.

Sixth Embodiment

[0041] Please refer to FIG. 11. FIG. 11 illustrates a plan
view of the pixel units of the MVA LCD panel according to
the sixth embodiment of the present invention. As shown in
FIG. 11, the MVA LCD panel includes four pixel units 120, a
plurality of scan lines 122 and data lines 124 disposed
between the pixel units 120, and a plurality of protrusions 126
disposed on the top substrate where correspond to the data
lines 124. The pixel units 120 are driven by a plurality of
switch elements 123 electrically connected to the scan lines
122, the data lines 124 and the pixel electrode 128, in which
the switch elements are preferably thin film transistors.

[0042] Each ofthe pixel units 120 includes a pixel electrode
128 having a plurality of fine slits 129. Depending on the
design of the product, the fine slits 129 can be formed in the
pixel electrode 128 or extended to the edge of the pixel elec-
trode 128. As shown in FIG. 11, the protrusions 126 of the
sixth embodiment are disposed corresponding to the center of
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the data lines 124 between two adjacent pixel units 120.
Hence, a protrusion 126 can be shared by every two adjacent
pixel units 120 for increasing the usability of the pixels.

Seventh Embodiment

[0043] Please refer to FIG. 12. FIG. 12 illustrates a plan
view of the pixel units of the MVA LCD panel according to
the seventh embodiment of the present invention. As shown in
FIG. 12, the MVA LCD panel includes four pixel units 130, a
plurality of scan lines 132 and data lines 134 disposed
between the pixel units 130, and a plurality of protrusions 136
disposed on the top substrate where correspond to the center
of the data lines 134. The pixel units 130 are driven by a
plurality of switch elements 133 electrically connected to the
scan lines 132, the data lines 134, and the pixel electrode 138,
in which the switch elements 133 are preferably thin film
transistors.

[0044] Each ofthe pixel units 130 includes a pixel electrode
138 having a plurality of fine slits 139. Depending on the
design of the product, the fine slits 139 can be formed in the
pixel electrode 138 or extended to the edge of the pixel elec-
trode 138. Similar to the sixth embodiment, the protrusions
136 are positioned corresponding to the center of the data
lines 134 between two adjacent pixel units 130. In addition to
the fine slits 139, the pixel electrode 138 of the seventh
embodiment also includes a plurality of main slits 137 dis-
posed in the central region of the pixel electrode 138.

Eighth Embodiment

[0045] Please refer to FIG. 13. FIG. 13 illustrates a plan
view of the pixel units of the MVA LCD panel according to
the eighth embodiment of the present invention. As shown in
FIG. 13, the MVA LCD panel includes four pixel units 140, a
plurality of scan lines 142 and data lines 144 disposed
between the pixel units 140, and a plurality of protrusions 146
disposed on the top substrate where correspond to the data
lines 144. The pixel units 140 are driven by a plurality of
switch elements 143 electrically connected to the scan lines
142, the data lines 144, and the pixel electrode 148, in which
the switch elements 143 are preferably thin film transistors.
[0046] Each ofthe pixel units 140 includes a pixel electrode
148 having a plurality of fine slits 149. Depending on the
design of the product, the fine slits 149 can be formed in the
pixel electrode 148 or extended to the edge of the pixel elec-
trode 148. In addition to the protrusions 146 disposed corre-
sponding to the data lines 144, the quantity of fine slits 149 of
this embodiment is significantly higher than the one disclosed
in the sixth embodiment. The protrusions 146 are disposed
corresponding to the center of the data line 144, in which a
protrusion 146 can be shared by every two adjacent pixel units
140 for increasing the usability of the pixels.

Ninth Embodiment

[0047] Please refer to FIG. 14. FIG. 14 illustrates a plan
view of the pixel units of the MVA LCD panel according to
the ninth embodiment of the present invention. As shown in
FIG. 14, the MVA LCD panel includes four pixel units 150, a
plurality of scan lines 152 and data lines 154 disposed
between the pixel units 150, and a plurality of protrusions 156
disposed on the top substrate where correspond to the data
lines 154. The pixel units 150 are driven by a plurality of
switch elements 153 electrically connected to the scan lines
152, the data lines 154, and the pixel electrode 158, in which
the switch elements 153 are preferably thin film transistors.

[0048] Each ofthe pixelunits 150 includes a pixel electrode
158 having a plurality of main slits 157. Depending on the
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design of the product, the main slits 157 can be formed in the
pixel electrode 158 or extended to the edge of the pixel elec-
trode 158. In contrast to the aforementioned embodiments,
the protrusions 156 of the ninth embodiment are disposed
according to a scattering manner corresponding to each of the
data lines 154, such that each of the pixel units 150 would
have a pixel domain of four different directions. Additionally,
the protrusions 156 are not disposed corresponding to the
center of the pixel units 150, but are disposed according to an
alternating manner, which can be either regular or irregular.

Tenth Embodiment

[0049] Please refer to FIG. 15. FIG. 15 illustrates a plan
view of the pixel units of the MVA LCD panel according to
the tenth embodiment of the present invention. As shown in
FIG. 15, the MVA LCD panel includes four pixel units 160, a
plurality of scan lines 162 and data lines 164 disposed
between the pixel units 160, and a plurality of protrusions 166
disposed on the top substrate where correspond to the data
lines 164. The pixel units 160 are driven by a plurality of
switch elements 163 electrically connected to the scan lines
162, the data lines 164, and the pixel electrode 168, in which
the switch elements 163 are preferably thin film transistors.
[0050] Each ofthe pixel units 160 includes a pixel electrode
168 having a plurality of main slits 167 and fine slits 169.
Depending on the design of the product, the main slits 167
and the fine slits 169 can be formed in the pixel electrode 168
or extended to the edge of the pixel electrode 168. In contrast
to the ninth embodiment, the tenth embodiment not only
places the protrusions 166 in an alternating manner corre-
sponding to each data line 164, but also includes a plurality of
fine slits 169. In this embodiment, a protrusion 166 can be
shared by two adjacent pixel units 160 to increase the usabil-
ity of the pixels.
[0051] In the aforementioned embodiments, the main slits
and the fine slits are specifically formed in the pixel elec-
trodes. However, depending on the design of the product, the
main slits and the fine slits can be formed according to a
fish-bone shape within the pixel electrode or extended to the
edge of the pixel electrode, which are all within the scope of
the present invention.
[0052] In contrast to the conventional MVA LCD parels of
placing the protrusions in the relative central position of the
pixel electrode, the present invention preferably places the
protrusions on the top substrate where correspond to the scan
lines or data lines formed between the pixel units. By having
this design, the number of protrusions can be reduced signifi-
cantly while fabricating display panels having much higher
resolution. Additionally, a plurality of main slits and fine slits
can also be formed in the pixel electrode and the number of
protrusions can be reduced to increase the aperture of the
display panel, increase the stability of the liquid crystal
arrangement, reduce the phenomenon of light leakage and
increase the overall contrast.
[0053] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. A liquid crystal display panel, comprising:

a bottom substrate;

a plurality of wires disposed on the bottom substrate;
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aplurality of pixel units electrically connected to the wires,
wherein each of the pixel units comprises:
a thin film transistor disposed on the bottom substrate;
and
a pixel electrode, having a plurality of main slits, dis-
posed on the bottom substrate and electrically con-
nected to the thin film transistor;

a top substrate disposed opposite to the bottom substrate;

a liquid crystal layer disposed between the top substrate

and the bottom substrate; and

at least one protrusion disposed on the top substrate oppo-

site to the surface of the bottom substrate and corre-
sponding to the wire formed between two adjacent pixel
units.

2. The liquid crystal display panel of claim 1, further com-
prising a color filter disposed on the top substrate.

3. The liquid crystal display panel of claim 1, further com-
prising a color filter disposed on the bottom substrate.

4. The liquid crystal display panel of claim 1, wherein the
pixel electrode further has a plurality of fine slits.

5. The liquid crystal display panel of claim 1, wherein the
pixel electrode is comprised of indium tin oxide or indium
zine oxide.

6. The liquid crystal display panel of claim 1, wherein the
protrusion is a rectangular shape or a circular shape.

7. The liquid crystal display panel of claim 1, wherein the
wires comprise scan lines or data lines.

8. The liquid crystal display panel of claim 7, wherein the
protrusion is disposed corresponding to the overlapped por-
tion of the scan line and data line.

9. A liquid crystal display panel, comprising:

a first substrate and a second substrate opposite to the first

substrate;

a liquid crystal layer disposed between the first substrate

and the second substrate;

a plurality of pixel electrodes, having a plurality of main

slits, disposed on the second substrate;

a plurality of wires disposed on the second substrate and

between the pixel electrodes; and

at least one protrusion disposed on the first substrate and

corresponding to the wires.

10. The liquid crystal display panel of claim 9, wherein
each of the pixel electrodes comprises a plurality of fine slits.

11. The liquid crystal display panel of claim 9, further
comprising a common electrode disposed on the first sub-
strate.

12. The liquid crystal display panel of claim 11, further
comprising a plurality of color filters disposed between the
first substrate and the common electrode.

13. The liquid crystal display panel of claim 9, wherein the
pixel electrodes is comprised of indium tin oxide or indium
zine oxide.

14. The liquid crystal display panel of claim 9, wherein the
protrusion is disposed corresponding to the overlapped por-
tion of the wires.

15. The liquid crystal display panel of claim 9, wherein the
protrusion is a rectangular shape or a circular shape.

16. The liquid crystal display panel of claim 9, wherein the
protrusion is disposed corresponding to the wires other than
the overlapped portion of the wires.

® ok & k&



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HA R E(FRR)AGE)

FRI&R BB A

S\EReERE

BEG®)

DNFT—HBERBETEHR. RBETHRESERDER , RETKIHE
RENZNGL , BEZISENSNMERET , SERHEREXRE
HTEBER , REENBNES < BEREE. EIPERNIREETNEP
ERENEL - IRENNTERMIBERET RTINS L. 5
NMEERETEEEEEAENREERBER LNGRBN. BEER
BERIEEEEE  HPERENEES M ERE.

R & T RER

US20080180607A1

US11/749748

FAHJEN
5K 2 B

pi% g
5K ZEAMING

X, g
3K ZAMING

SU MU JEN

CHANG CHIH MING

SU, MU-JEN

CHANG, CHIH-MING

GO02F1/1343 G02F1/1335

GO02F1/133707 G02F2001/134345 G02F 1/1393

096103229 2007-01-29 TW

US7671952

Espacenet

USPTO

22-7]

2414

28

26

2008-07-31

2007-05-16

patsnap

I
% | XK X% | %
SN || SN || AN || AN
1 (|13 .3/} 3|3 =3
| % 35% | %
F(f%\ AN ||, ZAN ||, 7NN
N ﬁ ﬁhw FE: <



https://share-analytics.zhihuiya.com/view/78907a00-a755-47a6-9992-f6c395809790
https://worldwide.espacenet.com/patent/search/family/039667532/publication/US2008180607A1?q=US2008180607A1
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=%2220080180607%22.PGNR.&OS=DN/20080180607&RS=DN/20080180607

