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DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of and
claims priority benefit of a patent application Ser. No. 12/369,
757, filed on Feb. 12, 2009, now in condition of allowance.
The prior U.S. application claims the priority benefit of Tai-
wan application serial no. 97132431, filed on Aug. 25, 2008.
The entirety of the above-mentioned patent applications is
hereby incorporated by reference herein and made a part of
specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention generally relates to a display
panel and a manufacturing method thereof, and more particu-
larly, to a display panel where the thickness of the planar layer
at the turn-line structure is less than the thicknesses of the
other portions and a manufacturing method thereof.

[0004] 2. Description of Related Art

[0005] Along with the increasing progress of science and
technology, people’s life gets more convenient by means of
displays. With the overwhelming advantage of light and thin
design feature, a flat panel display (FPL) today has largely
taken over the traditional cold cathode fluorescent lamp dis-
play (CCFL display) and dominated the present display mar-
ket, wherein a liquid crystal display (LCD) is the most favour-
able by people.

[0006] While the panel industry is flourishing today, all the
manufacturers do the best to promote the technology level of
their own s0 as to break through a more critical bottle neck to
fabricate a panel with lighter and thinner feature. In order to
achieve a larger display region within a panel, the packaged
integrated circuit devices employed by a panel must be fab-
ricated to have smaller size with the same functions in addi-
tion to reduce the number of the employed packaged inte-
grated circuit devices. Besides, reducing the width of the
border region of a display panel is also a solution to make the
panel lighter and thinner and have a larger display region. To
achieve the above-mentioned objectives, a novel design and
manufacturing method is required, wherein the novel archi-
tecture is able to compromise the integrity of the driving
circuit with reducing the width of the border region.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed to a
display panel where the driving circuit thereof is disposed
within a sealant region to reduce the width of the border
region thereof.

[0008] The present invention is also directed to a display
panel where the driving circuit is formed on the pixel array
substrate thereof to reduce the width of the border region
thereof without increasing the process complexity.

[0009] The present invention is further directed to a manu-
facturing method of a display panel which is able to make the
driving circuit disposed within the above-mentioned sealant
region to reduce the width of the border region without
increasing the process complexity.

[0010] The present invention provides a display panel hav-
ing a display region and a sealant region. The display panel
includes a first substrate, a pixel array, a driving circuit, a
common electrode, a planar layer, a conductive layer, a sec-
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ond substrate, an electrode layer, a liquid crystal layer, a
sealant and a plurality of conductive balls. The pixel array is
located within the display region on the first substrate. The
driving circuit is located within the sealant region of the first
substrate, wherein the driving circuit includes a plurality of
switch devices and a plurality of turn-line structures. The
common electrode is located within the sealant region of the
first substrate. The planar layer is located on the first substrate
and covers the pixel array, the driving circuit and the common
electrode, wherein the thickness of the planar layer at the
turn-line structure of the driving circuit is less than the thick-
nesses of other portions and there is a contact hole in the
planar layer to expose the common electrode. The conductive
layer is located on the planar layer and electrically connected
to the common electrode via the contact hole. The second
substrate is located oppositely to the first substrate. The elec-
trode layer is located on the second substrate. The liquid
crystal layer is located between the first substrate and the
second substrate. The sealant is located within the sealant
region between the first substrate and the second substrate.
The conductive balls are distributed in the sealant, wherein
the conductive layer on the first substrate is electrically con-
nected to the electrode layer on the second substrate though
the conductive balls.

[0011] In an embodiment of the present invention, the
thickness of the planar layer at the turn-line structure of the
driving circuit is less than the thicknesses of other portions by
roughly over 0.3 pm.

[0012] Inanembodiment of the present invention, the turn-
line structure of the driving circuit includes a first conductive
layer, a second conductive layer, a first insulating layer, a
second insulating layer, a planar layer and a third conductive
layer. The first insulating layer is located between the first
conductive layer and the second conductive layer. The second
insulating layeris located on the second conductive layer. The
planar layer is located on the second insulating layer, wherein
the planar layer, the first insulating layer and the second
insulating layer have a first contact hole and a second contact
hole therein, and the first contact hole and the second contact
hole respectively expose the first conductive layer and the
second conductive layer. The third conductive layer is located
on the planar layer, and the first contact hole and the second
contact hole are filled with the third conductive layer to make
the first conductive layer and the second conductive layer
electrically connected to each other.

[0013] Inanembodiment ofthe present invention, the third
conductive layer and the conductive layer are made of the
same material.

[0014] In an embodiment of the present invention, the
switch device of the driving circuit includes a thin film tran-
sistor (TFT).

[0015] In an embodiment of the present invention, the
material of the planar layer includes an organic photosensi-
tive material.

[0016] Inan embodiment of the present invention, the dis-
play panel further includes a light-shielding pattern layer and
acolor filter array, both which are located between the second
substrate and the electrode layer.

[0017] Inanembodiment of the present invention, the con-
ductive balls include gold balls.

[0018] The present invention provides a manufacturing
method of display panel. The method includes, first, provid-
ing a first substrate having a display region and a sealant
region. Next, a pixel array is formed within the display region
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ofthe first substrate, and at the same time, a driving circuit and
a common electrode are formed within the sealant region of
the first substrate, wherein the driving circuit includes a plu-
rality of switch devices and a plurality of turn-line structures.
Next, a planar layer is formed on the first substrate to cover the
pixel array, the driving circuit and the common electrode.
Next, the planar layer is patterned to form a contacthole in the
planar layer and to make the thickness of the planar layer at
the turn-line structure of the driving circuit less than the
thicknesses of other portions. Next, a conductive layer is
formed on the planar layer, wherein the contact hole is filled
with the conductive layer so that the conductive layer is
electrically connected to the common electrode. A sealant is
formed within the sealant region, wherein a plurality of con-
ductive balls is distributed in the sealant. Next, a second
substrate is provided and an electrode layer is formed on the
second substrate. Finally, the first substrate is assembled with
the second substrate together and a liquid crystal layer is
injected into the display region, wherein the conductive layer
on the first substrate is electrically connected to the electrode
layer of the second substrate through the conductive balls.

[0019] In an embodiment of the present invention, the step
of patterning the planar layer includes conducting an expos-
ing process by using a gray-tone, a half-tone or two photo-
mask.

[0020] In an embodiment of the present invention, the
thickness of the planar layer at the turn-line structure of the
driving circuit is less than the thicknesses of other portions by
roughly over 0.3 pm.

[0021] In an embodiment of the present invention, the step
of forming the turn-line structure of the driving circuit
includes forming a first conductive layer on the first substrate,
forming a first insulating layer on the first conductive layer,
forming a second conductive layer on the first insulating
layer, forming a second insulating layer on the second con-
ductive layer and forming a planar layer on the second insu-
lating layer. Then, the planar layer, the first insulating layer
and the second insulating layer are patterned to form a first
contact hole and a second contact hole, wherein the first
contact hole and the second contact hole respectively expose
the first conductive layer and the second conductive layer.
Finally, a third conductive layer is formed on the planar layer
and the first contact hole and the second contact hole are filled
with the third conductive layer to make the first conductive
layer and the second conductive layer electrically connected
to each other.

[0022] Inanembodiment of the present invention, the third
conductive layer and the conductive layer are simultaneously
formed.

[0023] Inanembodiment of the present invention, the third
conductive layer and the conductive layer are transparent
conductive layers.

[0024] In an embodiment of the present invention, the
material of the planar layer includes an organic photosensi-
tive material. After the exposing process is conducted, the
planar layer has different thickness and exposes the insulating
layer that will be removed later.

[0025] In an embodiment of the present invention, the step
of removing the insulating layer in the first contact hole, the
second contact hole and the contact hole on the common
electrode are conducted simultaneously.

[0026] In an embodiment of the present invention, the
manufacturing method also includes forming a light-shield-
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ing pattern layer and a color filter array on the second sub-
strate prior to forming the electrode layer on the second
substrate.

[0027] Inanembodiment of the present invention, the con-
ductive balls distributed in the sealant include gold balls.
[0028] Since, in the present invention, the thickness of the
planar layer at the turn-line structure of the driving circuit is
less than the thicknesses of other portions, therefore, a fault
electrical conducting of the driving circuit due to the connect
by gold balls between the driving circuits and the electrode
layer on the second substrate can be avoided, which further
prevents the display from producing defects. As a result, the
driving circuit can be integrated onto the pixel substrate and
disposed within the sealant region. In this way, the width of
the border region is reduced and the area of the display region
is expanded.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
porated 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.

[0030] FIG. 1A is a top view diagram of a display panel
according to an embodiment of the present invention.
[0031] FIG. 1B is a sectional structure diagram of a display
panel according to an embodiment of the present invention.
[0032] FIGS. 2A-2G are sectional diagrams of a display
panel illustrating the manufacturing flow of the display panel
according to an embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0033] 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 pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

[0034] FIG. 1A is a top view diagram of a display panel
according to an embodiment of the present invention and FIG.
1B is a sectional structure diagram of a display panel accord-
ing to an embodiment of the present invention, wherein FIG.
1B is the sectional diagram of FIG. 1A along line I-I'. Refer-
ring to FIGS. 1A and 1B, a display panel contains a display
region P, a sealant region S and a border region E which
contains all region except a display region P, and FIG. 1B is
the localized sectional diagram of the sealant region S and the
display region P.

[0035] The structure of the sealant region S is described in
details as follows. Within the sealant region S, a driving
circuit (including switch devices T1 and turn-line structures
TL), a common electrode 140a, a planar layer 210 and a
conductive layer 220qa are disposed on a first substrate 110,
wherein the switch devices T1, the turn-line structures TL and
the common electrode 140q are disposed on the first substrate
110. The planar layer 210 covers the switch devices T1, the
turn-line structures TL and the common electrode 140a,
wherein the thickness of the planar layer 210 at the turn-line
structures TL of the driving circuit is less than the thicknesses
of the planar layer under the conductive layer 2204, and the
material of the planar layer 210 is, for example, an organic
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photosensitive material. The conductive layer 220a is located
on the planar layer 210 and electrically connected to the
common electrode 140a.

[0036] In more detail, the switch devices T1 are TFTs and
each of the switch devices T1 includes a gate 1204, a channel
layer 170a, an ohmic contact layer 180a and a source/drain
190qa. The gate 120a is covered by a first insulating layer 160
and the source/drain 190q is covered by a second insulating
layer 200.

[0037] Each of the turn-line structures TL includes a first
metal layer 130, the first insulating layer 160, a second metal
layer 150, the second insulating layer 200, the planar layer
210 and a conductive layer 2205. The first metal layer 130 is
located on the first substrate 110, the first insulating layer 160
covers the first metal layer 130, the second metal layer 150 is
located on the first insulating layer 160, the second insulating
layer 200 covers the second metal layer 150 and the planar
layer 210 covers the second insulating layer 200. In particular,
two contact holes 520a and 5205 are formed in the planar
layer 210 the first insulating layer 160 and the second insu-
lating layer 200, and respectively expose a part of the first
metal layer 130 and a part of the second metal layer 150.
Besides, the conductive layer 2205 is located on the planar
layer 210 and the contact holes 520a and 5205 are filled with
the conductive layer 2205 so that the first metal layer 130 is
electrically connected to the second metal layer 150. In more
detail, at the turn-line structure TL, the first metal layer 130
and the second metal layer 150 are electrically connected to
each other through the conductive layer 2205 and the contact
holes 520a and 5204.

[0038] The common electrode 140a is located on the first
substrate 110 and covered by the first insulating layer 160, the
second insulating layer 200 and the planar layer 210. A con-
tact hole 520c is formed in the first insulating layer 160, the
second insulating layer 200 and the planar layer 210 to expose
a part of the common electrode 140a. The conductive layer
220a 1s located on the planar layer 210 and the contact hole
520c is filled with the conductive layer 220a, wherein the
conductive layer 220a is electrically connected to the com-
mon electrode 140q.

[0039] Within the sealant region S, moreover, a light-
shielding pattern layer 280 and an electrode layer 230 are
disposed on a second substrate 290. In addition, a sealant 240
is disposed between the first substrate 110 and the second
substrate 290, wherein a plurality of conductive balls 250, for
example gold balls, is distributed in the sealant 240. By dis-
posing the conductive balls 250 in the sealant 240, the com-
mon electrode 140a on the first substrate 110 is able to elec-
trically connect the electrode layer 230 on the second
substrate 290 through the contact hole 520¢, the conductive
layer 220a and the conductive balls 250.

[0040] In the present invention, the common electrode
140q on the first substrate 110 is electrically connected to the
electrode layer 230 on the second substrate 290 through the
conductive layer 220a and the conductive balls 250. To avoid
the turn-line structures TL from fault electrical connecting the
electrode layer 230 on the second substrate 290 due to the
possible contacts of the conductive balls 250, the present
invention has a special design on the planar layer 210 on the
first substrate 110; that is, the thickness of the planar layer 210
at the turn-line structure TL of the driving circuitis made to be
less than the thicknesses of the planar layer under the con-
ductive layer 220a. In the embodiment, the thickness of the
planar layer 210 at the turn-line structure TL is less than the
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thicknesses of the planar layer under the conductive layer
220a by roughly over 0.3 um. Since the thickness of the
planar layer 210 at the turn-line structure TL is less than the
thicknesses of the planar layer under the conductive layer
220a, therefore, the thickness of the sealant 240 at the turn-
line structure TL is thicker, which effectively avoid a fault
electrical conducting between the turn-line structure TL and
the electrode layer 230 due to the possible contacts of the
conductive balls 250.

[0041] The structure of the display panel within the display
region P is described as follows. A pixel array is disposed on
the first substrate 110 within the display region P, wherein
each pixel includes a switch device T2 and a pixel electrode
220. In the embodiment, each pixel further includes a com-
mon electrode 1405 and the common electrode 1405 is elec-
trically connected to the common electrode 140a within the
sealant region S. In more detail, the switch devices T2 is, for
example, a TFT which includes a gate 1205, a channel layer
1705, an ohmic contact layer 1805 and a source/drain 1905.
The first insulating layer 160 covers the gate 1205, the second
insulating layer 200 covers the source/drain 1906 and the
planar layer 210 covers the second insulating layer 200. The
common electrode 1405 and the source/drain 1905 over the
common electrode 1405 together form a storage capacitor. In
addition, a contact hole 5204 is formed in the planar layer 210
and the second insulating layer 200 to expose a part of the
source/drain 1905. The pixel electrode 220 is located on the
planar layer 210 and the contact hole 5204 is filled with the
pixel electrode 220 so that the pixel electrode 220 is electri-
cally connected to the source/drain 1905 of the switch device
T2.

[0042] A light-shielding pattern layer 280, a color filter
array 260 and an electrode layer 230 are disposed on the
second substrate 290 within the display region P. A plurality
of unitareas is defined by the light-shielding pattern layer 280
on the second substrate 290, and the color filter array 260 is
disposed within the unit areas. The electrode layer 230 covers
the light-shielding pattern layer 280 and the color filter array
260.

[0043] A liquid crystal layer 270 is disposed between the
first substrate 110 and the second substrate 290 within the
display region P by injecting the liquid crystal layer 270
therebetween.

[0044] The manufacturing method of the above-mentioned
display panel is depicted as follows.

[0045] FIGS. 2A-2G are sectional diagrams of a display
panel illustrating the manufacturing flow of the display panel
according to an embodiment of the present invention. Refer-
ring to FIG. 2A first, a first substrate 110 is provided, wherein
the first substrate 110 has a display region P and a sealant
region S. Next, a switch device T2 is formed on the first
substrate 110 within the display region P, and a switch device
T1, a common electrode 1404, a first metal layer 130 and a
second metal layer 150 are formed on the first substrate 110
within the sealant region S. In the embodiment, another com-
mon electrode 1405 is formed within the display region P.
[0046] Intheembodiment, the switch devices T2and T1are
simultaneously fabricated by using, for example but not lim-
ited by the present invention, the conventional processes of
depositing, coating, exposing, developing and etching. The
components of the switch devices T2 and T1 are described as
above-mentioned, and hence the components are omitted to
describe herein. Note that during forming the gate 1205 of the
switch device T2 and the gate 120a of the switch device T1, a
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first metal layer 130, a common electrode 140a and a com-
mon electrode 1405 are simultaneously formed; during form-
ing the source/drain 1905 of the switch device T2 and the
source/drain 190a of the switch device T1, a second metal
layer 150 is simultaneously formed.

[0047] Then, an insulating layer 200 covering the switch
devices T2 and T1is formed. Thereafter, referring to FIG. 2B,
a planar layer 210a is formed within the sealant region S and
the display region P, wherein the material of the planar layer
210a is, for example, an organic photosensitive material.
[0048] Next referring to FIG. 2C, a photomask 400 is dis-
posed over the planar layer 210 and the photomask 400 is,
for example, a gray-tone photomask or a half-tone photomask
and has an opaque region 410, a translucent region 420 and a
transparent region 430. In particular, the translucent region
420 is disposed over the TL region and the transparent region
430 is correspondingly disposed. over the first metal layer
130 and the second metal layer 150.

[0049] Next, an exposing process is conducted on the pla-
nar layer 210a by using the photomask 400, followed by
conducting a developing process to form a patterned planar
layer 210 as shown in FIG. 2D. In more detail, the part of the
patterned planar layer 210 corresponding to the opaque
region 410 of the photomask 400 keeps the original thickness,
as shown by FIG. 2D. However, the part of the patterned
planar layer 210 corresponding to the translucent region 420
of the photomask 400 has a thinner thickness. In the embodi-
ment, the thickness of the part of the planar layer 210 corre-
sponding to the translucent region 420 of the photomask 400
is less than the thicknesses of the planar layer under the
conductive layer 220a by roughly over 0.3 um. A plurality of
openings 510a, 5105, 510¢ and 5104 is formed in the part of
the planar layer 210 corresponding to the transparent region
430 of the photomask 400. Alternatively, two different pho-
tomasks and two different exposing energy can also be used to
get different thicknesses of the planar layer.

[0050] Next referring to FIG. 2E, the planar layer 210 is
served as an etching photomask to conduct an etching process
to form a plurality of contact holes 520a, 52056, 520¢ and
520d. In particular, the contact hole 5204 goes through the
planar layer 210, the insulating layer 200 and the first insu-
lating layer 160 to expose the first metal layer 130 of the
turn-line structure. The contact hole 5205 goes through the
planar layer 210 and the insulating layer 200 to expose a part
of the second metal layer 150 of the turn-line structure. The
contact hole 520¢ goes through the planar layer 210, the
insulating layer 200 and the first insulating layer 160 to
expose apart of the common electrode 140a. The contact hole
5204 goes through the planar layer 210 and the insulating
layer 200 to expose a part of the source/drain 1905 of the
switch device T2. Besides, in addition to pattern the planar
layer 210 and then etch the insulating layer 200 and the first
insulating layer 160 to form the contact holes 520a, 5205,
520¢ and 5204, the manufacturing method of the present
invention can include additional process, for example, a
photo process of semiconductor. In more detail, an etching
process on the insulating layer 200 and the first insulating
layer 160 is conducted to form patterned insulating layers 220
and 160, then the planar layer is formed on the patterned
insulating layers 220 and 160 and finally an exposing process
and a developing process are conducted to form the contact
holes 520a, 5205, 520¢ and 520d.

[0051] Next referring to FIG. 2F, a pixel electrode 220 is
formed on the planar layer 210 within the display region P and
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conductive layers 220a and 2205 are formed on the planar
layer 210 within the sealant region S. The pixel electrode 220
is electrically connected to the source/drain 1905 of the
switch device T2 via the contact hole 5204. The conductive
layer 220a is electrically connected to the common electrode
1404 via the contact hole 520¢. The conductive layer 2205 is
electrically connected to the first metal layer 130 and the
second metal layer 150 of the turn-line structure respectively
via the contact holes 520a and 52054. In this way, the first
metal layer 130, the second metal layer 150 and the conduc-
tive layer 2205 together form a so-called turn-line structure
TL. The method of forming the pixel electrode 220 and the
conductive layers 220a and 2204 is, for example, to deposit a
layer of transparent conductive material, followed by pattern-
ing the transparent conductive material.

[0052] Finally referring to FIG. 2G, a second substrate 290
is provided and an electrode layer 230 is formed on the second
substrate 290. In the embodiment, prior to forming the elec-
trode layer230, a light-shielding pattern layer 280 and a color
filter array 260 are formed, wherein the material of the light-
shielding pattern layer 280 is, for example, metal or black
resin, and the color filter array 260 is, for example, a photo-
resist pattern containing red, green and blue colors or other
colors.

[0053] After that, the first substrate 110 within the sealant
region S is spread by the sealant 240, wherein a plurality of
conductive balls 250 is distributed in the sealant 240 and the
conductive balls 250 are, for example, gold balls. Then, the
second substrate 290 is assembled with the first substrate 110
and a liquid crystal layer 270 is injected into the display
region P, wherein the liquid crystal layer 270 can be injected
into the display region P by means of vacuum capillary prin-
ciple. In another embodiment, the liquid crystal layer is dis-
posed between the two substrates by using one drop filling
technique (ODF technique) for liquid crystals; that is, the first
substrate 110 within the sealant region S is spread by the
sealant 240, then the liquid crystals are dropped to fill the
display region P and finally the second substrate 290 is
assembled with the first substrate 110 together.

[0054] In the present invention, since the planar layer 210
within the sealant region S has two different thicknesses
where the thickness of the planar layer at the turn-line struc-
ture TL is less than the thicknesses of the planar layer under
the conductive layer 220a; therefore, after the second sub-
strate 290 is assembled with the first substrate 110 by using
the sealant 240, the common electrode 1404 on the first sub-
strate 110 is electrically connected to the electrode layer 230
on the second substrate 290 through the conductive layer
220a and the conductive balls 250. Since the planar layer 210
at the turn-line structure TL is thinner, the conductive layer
2204 of the turn-line structure TL would not be wrongly
conductive to the electrode layer 230 of the second substrate
290 due to possible contacting of the conductive balls 250.
[0055] Theabove-mentioned invented display panel can be
applied to various panels according to the display modes and
the designs of the film layers: transmissive display panel,
transflective display panel, reflective display panel, color fil-
ter on array display panel (COA display panel), array on color
filter display panel (AOC display panel), vertical alignment
display panel (VA display panel), in-plane switching display
panel (IPS display panel), multi-domain vertically alignment
display panel (MVA display panel), twisted nematic display
panel (TN display panel), super twisted nematic (STN display
panel), patterned vertical alignment display panel (PVA dis-
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play panel), super patterned vertical alignment display panel
(S-PVA display panel), advanced super view display panel
(ASV display panel), fringe field switching display panel
(FFS display panel), continuous pinwheel alignment display
panel (CPA display panel), axially symmetric aligned micro-
cell display panel (ASM display panel), optically compen-
sated bend display panel (OCB display panel), super in-plane
switching display panel (S-IPS display panel), advanced
super in-plane switching display panel (AS-IPS display
panel), ultra fringe field switching display panel (UFFS dis-
play panel), anisotropic polymer-dispersed display panel,
dual-view display panel, triple-view display panel, three-di-
mensional display panel (3-D display panel), touch panel,
organic light emitting diode display panel (OLED display
panel), low temperature poly-silicon display panel (LTPS
display panel), plasma display panel (PDP), flexible display
panel or display panels in other modes ora combination of the
above-mentioned modes.

[0056] In summary, since the thickness of the planar layer
at the turn-line structure of the driving circuit is less than the
thicknesses of other portions of the planar layer; therefore, a
short-circuit between the driving circuit and the electrode
layer of the second substrate due to possible contacting of the
conductive balls in the sealant is avoided. Further, the driving
circuit can be fabricated on the pixel substrate within the
sealant region without increasing the process complexity. In
this way, the width of the border region is reduced and the
whole panel has a larger design space.

[0057] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture 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 display panel, having a display region and a sealant

region, comprising:

a first substrate;

a pixel array, located within the display region on the first
substrate;

a driving circuit, located within the sealant region of the
first substrate, wherein the driving circuit comprises a
plurality of switch devices and a plurality of turn-line
structures;

a common electrode, located within the sealant region of
the first substrate;

a planar layer, located on the first substrate and covering
the pixel array, the driving circuit and the common elec-
trode, wherein the thickness of the planar layer at the
turn-line structure of the driving circuit is less than the
thicknesses of other portions and there is a contact hole
in the planar layer to expose the common electrode;
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a conductive layer, located on the planar layer and electri-
cally connected to the common electrode via the contact
hole;

a second substrate, located oppositely to the first substrate;

an electrode layer, located on the second substrate;

a liquid crystal layer, located within the display region
between the first substrate and the second substrate;

asealant, located within the sealant region between the first
substrate and the second substrate; and

a plurality of conductive balls, distributed in the sealant,
wherein the conductive layer on the first substrate is
electrically connected to the electrode layer on the sec-
ond substrate though the conductive balls.

2. The display panel according to claim 1, wherein the
thickness of the planar layer at the turn-line structure of the
driving circuit is less than the thicknesses of other portions by
roughly over about 0.3 um.

3. The display panel according to claim 1, wherein the
turn-line structure of the driving circuit comprises:

a first conductive layer;

a second conductive layer;

a firstinsulating layer, located between the first conductive

layer and the second conductive layer;

asecond insulating layer, located on the second conductive
layer;

the planar layer, located on the second insulating layer,
wherein the planar layer, the first insulating layer and the
second insulating layer have a first contact hole and a
second contact hole therein, and the first contact hole
and the second contact hole respectively expose the first
conductive layer and the second conductive layer; and

a third conductive layer, located on the planar layer,
wherein the first contact hole and the second contact
hole are filled with the third conductive layer to make the
first conductive layer and the second conductive layer
electrically connected to each other.

4. The display panel according to claim 3, wherein the third
conductive layer and the conductive layer are made of the
same material.

5. The display panel according to claim 1, wherein the
switch device of the driving circuit comprises a thin film
transistor.

6. The display panel according to claim 1, wherein the
material of the planar layer comprises an organic photosen-
sitive material.

7. The display panel according to claim 1, further compris-
ing a light-shielding pattern layer and a color filter array, both
which are located between the second substrate and the elec-
trode layer.

8. The display panel according to claim 1, wherein the
conductive balls comprise gold balls.

* 0ok ok kK
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