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DISPLAY PANEL AND METHOD OF
MANUFACTURING THE SAME, AND
DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to a
display panel and a method of manufacturing the same, and
a display device.

BACKGROUND

[0002] With the increasing development of technologies
and manufacturing processes, thin film transistor liquid
crystal displays (TFT-LCDs) have become the mainstream
device of flat panel displays. The core component of a
TFT-LCD is a display panel, and the liquid crystal display
panel mainly comprises a color filter (CF) substrate, an array
substrate, and a liquid crystal layer between the color filter
substrate and the array substrate. In a cell-assembling pro-
cess, a sealant is used to bond the four sides of the two
substrates and to seal the liquid crystal layer between the two
substrates as well.

[0003] With the research and development on narrow-
frame display devices, the layout of the display panel
becomes more and more compact, which places higher
demands on the alignment accuracy of the color filter
substrate and the array substrate. If the alignment accuracy
of the color filter substrate and the array substrate is insuf-
ficient, the position where the sealant is applied becomes
quite close to the liquid crystal, making it easy for the sealant
to contact with the liquid crystal and contaminate the liquid
crystal, thereby affecting the quality of the product.

SUMMARY

[0004] At least one embodiment of the present disclosure
provides a display panel and a method of manufacturing the
same, and a display panel. The display panel can solve the
problem of low application accuracy of the sealant.

[0005] At least one embodiment of the present disclosure
provides a display panel comprises: a first substrate and a
second substrate disposed opposite to each other; a liquid
crystal layer between the first substrate and the second
substrate; a sealant provided on a periphery of the first
substrate and the second substrate for bonding the first
substrate and the second substrate; and a first alignment
mark disposed on the first substrate and a second alignment
mark disposed on the second substrate. The second align-
ment mark is provided on a side, adjacent to the liquid
crystal layer, of the sealant, and the first alignment mark and
the second alignment mark match in a plan view direction
according to their preset shapes.

[0006] For example, the display panel according to an
embodiment of the present disclosure, the first alignment
mark is provided in a same layer as any film layer on the first
substrate.

[0007] For example, the display panel according to an
embodiment of the present disclosure, the first substrate is
provided with a passivation layer, a source/drain electrode
layer, an active layer, a pixel electrode layer, a common
electrode layer, a gate insulation layer, or a gate electrode
layer.
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[0008] For example, the display panel according to an
embodiment of the present disclosure, the second alignment
mark is provided in a same layer as any film layer on the
second substrate.

[0009] For example, the display panel according to an
embodiment of the present disclosure, the second substrate
is provided with a spacer, a black matrix, or a color resist
layer.

[0010] For example, the display panel according to an
embodiment of the present disclosure, the preset shape of the
first alignment mark includes a right angle shape, an incom-
pletely closed rectangle, or a closed rectangle.

[0011] For example, the display panel according to an
embodiment of the present disclosure, the shape of the
second alignment mark is complementary to or at least
partially overlaps the shape of the first alignment mark in a
plan view direction.

[0012] For example, the display panel according to an
embodiment of the present disclosure, a thickness of the
second alignment mark is the same as a distance between the
first substrate and the second substrate.

[0013] For example, the display panel according to an
embodiment of the present disclosure, the sealant comprises
a skeleton component comprising at least one of a silicon
sphere and a glass fiber.

[0014] For example, the display panel according to an
embodiment of the present disclosure, the skeleton compo-
nent accounts for greater than or equal to 0 and less than or
equal to 1% by mass of the sealant.

[0015] At least one embodiment of the present disclosure
provides a display device, comprising any of the above
display panels.

[0016] At least one embodiment of the present disclosure
provides a method of manufacturing a display panel, com-
prising: providing a first substrate and a second substrate
opposite to each other; forming a first alignment mark on a
periphery of the first substrate by a patterning process;
forming a second alignment mark on a periphery of the
second substrate by a patterning process; matching the first
alignment mark with the second alignment mark in a plan
view direction according to their preset shapes; applying a
sealant between the first substrate and the second substrate
and on an outer side of the second alignment mark; forming
a liquid crystal layer on an inner side of the second align-
ment mark; and assembling the first substrate and the second
substrate by aligning the first alignment mark with the
second alignment mark in accordance with the preset
shapes.

[0017] For example, the method of manufacturing the
display panel according to an embodiment of the present
disclosure, the first alignment mark and any film layer on the
first substrate are formed by a single patterning process.
[0018] For example, the method of manufacturing the
display panel according to an embodiment of the present
disclosure, the first substrate is provided with a passivation
layer, a source/drain electrode layer, an active layer, a pixel
electrode layer, a common electrode layer, a gate insulation
layer, or a gate electrode layer.

[0019] For example, the method of manufacturing the
display panel according to an embodiment of the present
disclosure, the second alignment mark and any film layer on
the second substrate are formed by a single patterning
process.
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[0020] For example, the method of manufacturing the
display panel according to an embodiment of the present
disclosure, the second substrate is provided with a spacer
layer, a black matrix layer, or a color resist layer.

[0021] For example, the method of manufacturing the
display panel according to an embodiment of the present
disclosure, the preset shape of the first alignment mark
includes a right angle shape, an incompletely closed rect-
angle, and a closed rectangle.

[0022] For example, the method of manufacturing the
display panel according to an embodiment of the present
disclosure, the shape of the second alignment mark is
complementary to or at least partially overlaps the shape of
the first alignment marks in a plan view direction during
assembling the first substrate and the second substrate.
[0023] For example, the method of manufacturing the
display panel according to an embodiment of the present
disclosure, the second alignment mark has a thickness which
is the same as a distance between the first substrate and the
second substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] In order to clearly illustrate the embodiments of the
present disclosure or the technical solutions of the state of
art, the drawings which are required to be used in the
embodiments or the prior art will be briefly described below.
Apparently, the drawings described below relate to only
some embodiments of the present disclosure, and the other
drawings can be further obtained by a person of ordinary
skill in the art without any creative labor.

[0025] FIG. 1 is a schematic cross-sectional view of a
display panel,
[0026] FIG. 2 is a schematic cross-sectional view of

another display panel,

[0027] FIG. 3 is a schematic plan view of a first substrate
according to Embodiment 1;

[0028] FIG. 4 is a schematic plan view of a second
substrate according to Embodiment 1;

[0029] FIG. 5 is a schematic plan view of a second
substrate according to Embodiment 2; and

[0030] FIG. 6 is a schematic plan view of a first substrate
according to Embodiment 2.

DETAILED DESCRIPTION

[0031] To make clearer the objects, technical solutions and
advantages of the embodiments of the present disclosure, a
clear and full description of the technical solutions of the
embodiments of the present disclosure will be made with
reference to the accompanying drawings of the embodi-
ments of the present disclosure. Apparently, the described
embodiments are just part rather than all of the embodiments
of the present disclosure. Based on the embodiments of the
present disclosure described. all the other embodiments
obtained by a person of ordinary skill in the art, without any
creative labor, fall within the scope of protection of the
present disclosure.

Embodiment 1

[0032] The present embodiment provides a display panel.
As illustrated in FIG. 1, which is a schematic cross-sectional
view of a display panel, the display panel comprises a first
substrate 1 and a second substrate 2 disposed opposite to
each other, a liquid crystal layer 6 interposed between the
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first substrate 1 and the second substrate 2, a sealant 4
provided on a periphery of the first substrate 1 and the
second substrate 2 for bonding the first substrate 1 and the
second substrate 2, a first alignment mark 5 disposed on the
first substrate 1, and a second alignment mark 3 disposed on
the second substrate 2. The second alignment mark 3 is
provided on a side, adjacent to the liquid crystal layer 6, of
the sealant 4, i.e., the second alignment mark 3 is provided
between the sealant 4 and the liquid crystal layer 6. On the
basis of the above design, the assembling accuracy can be
effectively improved and the assembling process can be
detected by matching the first alignment mark 5 with the
second alignment mark 3 in a plan view in accordance with
their preset shapes. In addition, the second alighment mark
3 can also prevent diffusion of the uncured sealant, thereby
improving the application accuracy of the sealant.

[0033] As illustrated in FIG. 1, the first alignment mark 5
at least partially overlaps the second alignment mark 3, and
further comprises a second portion corresponding to the
sealant in addition to a first portion matching the second
alignment mark 3.

[0034] For example, the first alignment mark can be
further provided with a plurality of tick marks which can be
used to further improve the alignment accuracy.

[0035] For example, the second alignment mark 3 and the
sealant 4 can also partially overlap with each other.

[0036] The first alignment mark 5 is provided in the same
layer as any film layer on the first substrate 1. The film layer
provided on the first substrate comprises a passivation layer,
a source/drain electrode layer, an active layer, a pixel
electrode layer, a common electrode layer, a gate insulation
layer or a gate electrode layer. For example, the materials of
the source/drain electrode layer and the gate electrode layer
include any one or any combination of copper, molybdenum
and titanium; the material of the gate insulation layer
includes silicon nitride (SiN,), silicon oxide (Si0,), alumi-
num oxide (Al,0;), aluminum nitride (AIN) or other suit-
able material; the material of the passivation layer includes
silicon nitride (SiN,), silicon oxide (Si0,), or an acrylic
resin; the material of the active layer includes an oxide
semiconductor, a polysilicon semiconductor or the like; the
materials of the pixel electrode layer and the common
electrode layer include a transparent conductive material, for
example, tin indium oxide (ITO), indium zinc oxide (I70),
indium gallium zinc oxide (IGZO), gallium zinc oxide
(GZ0), or the like.

[0037] The second alignment mark 3 is provided in the
same layer as any film layer on the second substrate 2. The
film layer provided on the second substrate comprises a
spacer column, a black matrix or a color resist layer; the
materials of the spacer column and the color resist layer can
be organic materials, for example, resin materials or the like;
the materials of the black matrix comprise a metal material
and a resin material.

[0038] FIG. 2 is a schematic cross-sectional view of
another display panel, which differs from the structure as
illustrated in FIG. I in that the first alignment mark 5 only
comprises a portion that matches the second alignment mark
3 and does not comprise a portion corresponding to the
sealant 4.

[0039] FIG. 3 is a schematic plan view of a first substrate.
In the process of providing any film layer on the first
substrate 1, for example, in the process of providing a
passivation layer, a source/drain electrode layer, an active
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layer, a pixel electrode layer, a common electrode layer, a
gate insulation layer, or a gate electrode layer on the first
substrate, the pattern of the first alignment mark 5 is formed
by a single patterning process.

[0040] FIG. 4 is a schematic plan view of a second
substrate. In the process of providing any film layer on the
first substrate 2, for example, in the process of providing a
spacer column, a black matrix, or a color resist layer on the
second substrate, the pattern of the second alignment mark
3 is formed by a single patterning process.

[0041] For example, the shape of the first alignment mark
5 is of a right angle shape or an incompletely closed
rectangle. The assembling accuracy and the accuracy of the
sealant application process can be effectively improved by
using the first alignment mark 5 and the second alignment
mark 3 as reference upon applying the sealant and perform-
ing the assembling process.

[0042] The shape of the first alignment mark 5 provided
on the first substrate 1 is complementary to that of the
second alignment mark 3 provided on the second substrate
2 in a plan view direction, which leads to the formation of
a complete rectangle, thereby effectively improving the
assembling accuracy.

[0043] The second alignment mark 3 has a thickness
which is the same as the thickness of the liquid crystal cell
formed by assembling the first substrate 1 and the second
substrate 2 together. The second alignment mark 3 can
completely block the sealant, prevent the liquid crystal from
contacting the sealant, reduce the impact of diffusion of the
liquid crystal encircled the substrate on the surrounding
sealant, avoid insufficient coating of sealant, and prevent the
uncured sealant from contaminating the liquid crystal.
[0044] For example, the sealant comprises a skeleton (or
support) component comprising a silicon sphere, a glass
fiber or a mixture thereof. The second alignment mark 3 has
a thickness which is the same as the thickness of the liquid
crystal cell formed by assembling the first substrate 1 and the
second substrate 2, and thus serves the supporting function
and reduces the amount of the skeleton component in the
sealant, for example, the sealant comprises a skeleton com-
ponent of greater than or equal to 0 and less than or equal to
1% by mass.

[0045] Tt shall be noted that the pattern of the first align-
ment mark can be provided on the first substrate or the
second substrate, and matches the second alignment mark
provided on the other substrate.

Embodiment 2

[0046] The present embodiment provides a display panel,
comprising a first substrate 1 and a second substrate 2
disposed opposite to each other, a liquid crystal layer
between the first substrate 1 and the second substrate 2, a
sealant 4 provided on a periphery of the first substrate 1 and
the second substrate 2 for bonding the first substrate 1 and
the second substrate 2, a first alignment mark 5 disposed on
the first substrate 1, and a second alignment mark 3 disposed
on the second substrate 2; the second alignment mark 3 is
provided on a side of the sealant 4, which side is adjacent to
the liquid crystal layer 6, i.e., the second alignment mark 3
is provided between the sealant 4 and the liquid crystal layer
6. As illustrated in FIG. 1 and FIG. 2, the first alignment
mark 5 and the second alignment mark 3 match each other
in a plan view direction according to their preset shapes,
which can effectively improve and detect the assembling
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accuracy. In addition, the second alignment mark 3 can also
prevent diffusion of the uncured sealant to improve the
application accuracy of the sealant.

[0047] The first alignment mark 5 is provided in the same
layer as any film layer on the first substrate 1. The film layer
provided on the first substrate 1 comprises a passivation
layer, a source/drain electrode layer, an active layer, a pixel
electrode layer, a common electrode layer, a gate insulation
layer or a gate electrode layer. For example, the materials of
the source/drain electrode layer and the gate electrode layer
include any one or any combination of copper, molybdenum
and titanium; the material of the gate insulation layer
includes silicon nitride (SiN,), silicon oxide (SiO,), alumi-
num oxide (Al,O,), aluminum nitride (AIN) or other suit-
able material; the material of the passivation layer includes
silicon nitride (SiN), silicon oxide (SiO,), or an acrylic
resin; the material of the active layer includes an oxide
semiconductor, a polysilicon semiconductor or the like; the
materials of the pixel electrode layer and the common
electrode layer include a transparent conductive material, for
example, tin indium oxide (ITO), indium zinc oxide (IZ0),
indium gallium zinc oxide (IGZO), gallium zinc oxide
(GZ0), or the like.

[0048] The second alignment mark 3 is provided in the
same layer as any film layer on the second substrate 2. The
materials of the spacer column and the color resist layer may
be organic materials such as resin materials or the like; the
materials of the black matrix include a metal material and a
resin material.

[0049] FIG. 6 is schematic plan view of a first substrate. In
the process of providing any film layer on the first substrate
1, for example, in the patterning process in which a passi-
vation layer, a source/drain electrode layer, an active layer,
a pixel electrode layer, a common electrode layer, a gate
insulation layer, a gate electrode layer or the like is provided
on the first substrate 1, the pattern of the first alignment mark
5 is provided by a single patterning process. The first
alignment mark 5 is provided adjacent to the sealant 4, or the
first alignment mark 5 and the sealant 4 have areas over-
lapping each other.

[0050] F1G. 5 is schematic plan view of a second sub-
strate. In the process of providing any film layer on the
second substrate 2, for example, in the patterning process in
which a spacer column, a black matrix or a color resist layer
is provided on the second substrate 2, the pattern of the
second alignment mark 3 is provided by a single patterning
process; the shape of the alignment mark 5 is a completely
closed rectangle. The second alignment mark 3 is disposed
adjacent to the sealant 4, or the second alignment mark 3 and
the sealant 4 have areas overlapping each other. The assem-
bling accuracy and the accuracy of the sealant application
process can be effectively improved by using the first
alignment mark 5 and the second alignment mark 3 as
reference upon application of the sealant and assembling.
[0051] The first alignment mark 5 provided on the first
substrate 1 and the second alignment mark 3 provided on the
second substrate 2 have the same shape in the plan view
direction, which can effectively improve and detect the
assembling accuracy.

[0052] The second alignment mark 3 has a thickness
which is the same as the thickness of the liquid crystal cell
formed by assembling the first substrate and the second
substrate. The second alignment mark 3 can completely
block the sealant, prevent the liquid crystal from contacting
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the sealant, reduce the impact of diffusion of the liquid
crystal inside the substrate on the surrounding sealant, avoid
insufficient coating of sealant, and prevent the uncured
sealant from contaminating the liquid crystal. The sealant
comprises a skeleton (support) component comprising a
silicon sphere, a glass fiber or a mixture thereof. The second
alignment mark 3 has a thickness which is the same as the
thickness of the liquid crystal cell formed by assembling the
first substrate 1 and the second substrate 2 together, and thus
serves the supporting function and reduces the amount of the
skeleton component in the sealant, for example, the sealant
comprises a silicon sphere of greater than or equal to 0 and
less than or equal to 1% by mass.

[0053] It shall be noted that the pattern of the first align-
ment mark can be provided on the first substrate or the
second substrate, and matches the second alignment mark
provided on the other substrate.

Embodiment 3

[0054] The present embodiment provides a display device
comprising the display panel according to Embodiments 1
and 2. The display device can be any product or component
having display function such as a mobile phone, a tablet, a
TV set, a display, a laptop, a digital photo frame, a navigator,
or the like. Reference can be made to the examples of the
display panel in Embodiments 1 and 2 for the example of the
display device, and no further detail will be given here.

Embodiment 4

[0055] The embodiment of the present disclosure further
provides a method of manufacturing a display panel. As
illustrated in FI1G. 1 to FIG. 6, the method of manufacturing
a display panel comprises the following operations:

[0056] providing a first substrate 1 and a second substrate
2 disposed opposite to each other;

[0057] forming a first alignment mark 5 on a periphery of
the first substrate 1 by a patterning process, for example, as
illustrated in FIG. 3;

[0058] forming a second alignment mark 3 on a periphery
of the second substrate 2 by a patterning process, for
example, as illustrated in FIG. 4;

[0059] matching the first alignment mark 5 with the sec-
ond alignment mark 3 in a plan view direction according to
their preset shapes;

[0060] applying a sealant 4 between the first substrate 1
and the second substrate 2 and on an outer side of the second
alignment mark 3;

[0061] forming a liquid crystal layer 6 on an inner side of
the second alignment mark 3; and

[0062] assembling the first substrate 1 and the second
substrate 2 by aligning the first alignment mark 5 with the
second alignment mark 3 in accordance with the preset
shapes to form a liquid crystal cell.

[0063] The assembling accuracy can be effectively
improved and detected by aligning the first alignment mark
with the second alignment mark. In addition, the second
alignment mark 3 can also block diffusion of the uncured
sealant, thereby improving the application accuracy of the
sealant.

[0064] A first alignment mark 5 is formed on any film
layer on the first substrate 1 by a single patterning process.
The above patterning process includes exposing with a
mask, developing, etching, and removing of photoresist; the
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exposing process can include a half-tone or multi-gray
masking process and the etching process can include a wet
etching process or a dry etching process.

[0065] The film layer formed on the first substrate 1
comprises a passivation layer, a source/drain electrode layer,
an active layer, a pixel electrode layer, a common electrode
layer, a gate insulation layer, and a gate electrode layer.
[0066] A second alignment mark 3 is formed on any film
layer on the second substrate 2 by a single patterning
process. The above patterning process includes exposing
with a mask, developing, etching and removing of photo-
resist; the exposure process can include a half-tone or
multi-gray mask process and the etching process can include
a wet etching process or a dry etching process.

[0067] The film layer formed on the second substrate 2
comprises a spacer layer, a black matrix layer, or a color
resist layer.

[0068] The processes of preparing a film layer on the first
substrate and the second substrate include magnetron sput-
tering, chemical vapor deposition, thermal evaporation, laser
evaporation, sol-gel or atomic layer deposition.

[0069] As illustrated in FIG. 3, the preset shape of the first
alignment mark 5 is of a right angle shape or an incom-
pletely closed rectangle.

[0070] The shape of the second alignment mark is comple-
mentary to or at least partially overlaps the shape of the first
alignment mark in a plan view direction in the assembling
process. The assembling accuracy and the accuracy of the
sealant application process can be effectively improved by
using the first alignment mark 5 and the second alignment
mark 3 as reference upon application of the sealant and
assembling.

[0071] The second alignment mark 3 has a thickness
which is the same as the thickness of the liquid crystal cell
formed by assembling the first substrate 1 and the second
substrate 2. The second alignment mark 3 can completely
block the sealant and prevent the liquid crystal from con-
tacting the sealant, reduce the impact of diffusion of the
liquid crystal inside the substrate on the surrounding sealant,
and prevent the uncured sealant from contaminating the
liquid crystal.

[0072] The sealant comprises a skeleton (support) com-
ponent comprising a silicon sphere, a glass fiber or a mixture
thereof, wherein the skeleton component accounts for
greater than or equal to 0 and less than or equal to 1% by
mass of the sealant. Moreover, the second alignment mark 3
has a thickness which is the same as the liquid crystal cell
formed by assembling the first substrate 1 and the second
substrate 2, and thus serves the support function and reduces
the amount of the skeleton component in the sealant.
[0073] Tt shall be noted that the pattern of the first align-
ment mark can be formed on the first substrate or the second
substrate by a patterning process, and a second alignment
mark which matches the pattern of the first alignment mark
is formed on the other substrate by a pattering process.
[0074] Embodiments of the present disclosure at least
have the following beneficial technical effects: the first
alignment mark provided on the first substrate and the
second alignment mark provided on the second substrate
match in shape in a plan view direction during the assem-
bling process, which can effectively improve the assembling
accuracy of the first substrate and the second substrate. On
this basis, the second alignment mark provided between the
sealant and the liquid crystal layer has a thickness which is
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the same as the liquid crystal cell formed by assembling the
first substrate and the second substrate, and thus serves
support function, block diffusion of the sealant and prevent
liquid crystal contamination.

[0075] 1t shall be understood that the above embodiments
are merely exemplary embodiments employed for the pur-
pose of illustrating the principles of the present disclosure,
but the present disclosure is not limited thereto. Various
modifications and improvements can be made by a person of
ordinary skill in the art without departing from the spirit and
essence of the present disclosure, which are also deemed to
be within the scope of protection of the present disclosure.
[0076] The present application claims the priority of the
Chinese patent application No. 201610005831.7 submitted
on Jan. 5, 2016, and the content disclosed in the above
Chinese patent application is incorporated herein by refer-
ence as part of the present application.

1. A display panel comprising:

a first substrate and a second substrate disposed opposite
to each other;

a liquid crystal layer between the first substrate and the
second substrate;

a sealant provided on a periphery of the first substrate and
the second substrate for bonding the first substrate and
the second substrate; and

a first alignment mark disposed on the first substrate and
a second alignment mark disposed on the second sub-
strate;

wherein the second alignment mark is provided on a side,
adjacent to the liquid crystal layer, of the sealant, and
the first alignment mark and the second alignment mark
match in a plan view direction according to their preset
shapes.

2. The display panel according to claim 1, wherein the
first alignment mark is provided in a same layer as any film
layer on the first substrate.

3. The display panel according to claim 2, wherein the
first substrate is provided with a passivation layer, a source/
drain electrode layer, an active layer, a pixel electrode layer,
a common electrode layer, a gate insulation layer, or a gate
electrode layer.

4. The display panel according to claim 1, wherein the
second alignment mark is provided in a same layer as any
film layer on the second substrate.

5. The display panel according to claim 4, wherein the
second substrate is provided with a spacer, a black matrix, or
a color resist layer.

6. The display panel according to claim 1, wherein the
preset shape of the first alignment mark includes a right
angle shape, an incompletely closed rectangle, or a closed
rectangle.

7. The display panel according to claim 6, wherein the
shape of the second alignment mark is complementary to or
at least partially overlaps the shape of the first alignment
mark in a plan view direction.

8. The display panel according to claim 1, wherein a
thickness of the second alignment mark is the same as a
distance between the first substrate and the second substrate.
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9. The display panel according to claim 1, wherein the
sealant comprises a skeleton component comprising at least
one of a silicon sphere and a glass fiber.

10. The display panel according to claim 9, wherein the
skeleton component accounts for greater than or equal to 0
and less than or equal to 1% by mass of the sealant.

11. A display device, comprising the display panel accord-
ing to claim 1.

12. A method of manufacturing a display panel, compris-
ing:

providing a first substrate and a second substrate opposite

to each other;

forming a first alignment mark on a periphery of the first

substrate by a patterning process;

forming a second alignment mark on a periphery of the

second substrate by a patterning process;

matching the first alignment mark with the second align-

ment mark in a plan view direction according to their
preset shapes;

applying a sealant between the first substrate and the

second substrate and on an outer side of the second
alignment mark;

forming a liquid crystal layer on an inner side of the

second alignment mark; and

assembling the first substrate and the second substrate by

aligning the first alignment mark with the second
alignment mark in accordance with the preset shapes.

13. The method of manufacturing a display panel accord-
ing to claim 12, wherein the first alignment mark and any
film layer on the first substrate are formed by a single
patterning process.

14. The method of manufacturing a display panel accord-
ing to claim 13, wherein the first substrate is provided with
a passivation layer, a source/drain electrode layer, an active
layer, a pixel electrode layer, a common electrode layer, a
gate insulation layer, or a gate electrode layer.

15. The method of manufacturing a display panel accord-
ing to claim 14, wherein the second alignment mark and any
film layer on the second substrate are formed by a single
patterning process.

16. The method of manufacturing a display panel accord-
ing to claim 15, wherein the second substrate is provided
with a spacer layer, a black matrix layer, or a color resist
layer.

17. The method of manufacturing a display panel accord-
ing to claim 12, wherein the preset shape of the first
alignment mark includes a right angle shape, an incom-
pletely closed rectangle, and a closed rectangle.

18. The method of manufacturing a display panel accord-
ing to claim 12, wherein the shape of the second alignment
mark is complementary to or at least partially overlaps the
shape of the first alignment marks in a plan view direction
during assembling the first substrate and the second sub-
strate.

19. The method of manufacturing a display panel accord-
ing to claim 12, wherein the second alignment mark has a
thickness which is the same as a distance between the first
substrate and the second substrate.
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