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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a display de-
vice, and particularly to a display device including an
alignment layer.

BACKGROUND

[0002] The alignment layers in liquid crystal displays
are usually manufactured by wet coating processes, such
as a flexographic printing process or an ink-jet printing
process. In the flexographic printing process, the coating
solution is printed on the to-be-coated surfaces by roller
coating, and in the ink-jet printing process, the coating
solution is sprayed onto the to-be-coated surfaces
through spraying holes.
[0003] However, when the quality of the alignment lay-
ers is unsatisfactory, it may result in having undesired
influences on the display qualities of the displays. There-
fore, these are needs to provide alignment layers with
excellent qualities to solve the problems that the conven-
tional technique is facing. Prior art according to the pre-
amble of appended claim 1 is disclosed in US
2016/0124255 A1, US 2012/0194494 A1 and US
2009/0009697 A1.

SUMMARY

[0004] The present disclosure relates to a display de-
vice. In the embodiment, in the display device, the vari-
ance between the thickness of the first alignment layer
corresponding to a first one of the first pixel regions and
the thickness of the first alignment layer corresponding
to the fourth one of the first pixel regions counting from
the interface towards the display region between the dis-
play region and the border region is greater than 0% and
equal to or less than 20%, indicating that the thickness
of the first alignment layer is provided with excellent uni-
formity, such that the occurrence of mura can be reduced,
and the display quality of the display device can be in-
creased.
[0005] According to an embodiment of the present dis-
closure, a display device is provided as defined in ap-
pended claim 1.
[0006] The following description is made with refer-
ence to the accompanying drawings and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1A shows a top view of a display device accord-
ing to an embodiment of the present disclosure;

FIG. 1B to FIG. 1D show cross-sectional views along
the cross-sectional line 1B-1B’ in FIG. 1A according

to some embodiments of the present disclosure;

FIG. 1E shows a 3D diagram of a spacer according
to an embodiment of the present disclosure;

FIG. 2A shows a partial top view of a display device
according to an embodiment of the present disclo-
sure; and

FIG. 2B shows a cross-sectional view along the
cross-sectional line 2B-2B’ in FIG. 2A.

DETAILED DESCRIPTION

[0008] The following description of the embodiments
of the present disclosure is made with reference to the
accompanying drawings. The embodiments are for ex-
emplification and not for limiting the scope. In the em-
bodiments, the elements sharing similar or the same la-
bels in the drawings are similar or the same elements.
The present disclosure can be realized by applying var-
ious features, methods and parameters. The detailed
structures disclosed in the embodiments are for exem-
plification only, not for limiting the scope of protection of
the disclosure. One of ordinary skills in the art may modify
or change the structures according to actual needs. In
addition, it is to be noted that the accompanying drawings
are simplified with some secondary elements omitted for
clearly describing the disclosure.
[0009] FIG. 1A shows a top view of a display device
according to an embodiment of the present disclosure,
FIG. 1B to FIG. 1D show cross-sectional views along the
cross-sectional line 1B-1B’ in FIG. 1A according to some
embodiments of the present disclosure, FIG. 1E shows
a 3D diagram of a spacer according to an embodiment
of the present disclosure, FIG. 2A shows a partial top
view of a display device according to an embodiment of
the present disclosure, and FIG. 2B shows a cross-sec-
tional view along the cross-sectional line 2B-2B’ in FIG.
2A. FIG. 2A is the top view of the region 2A in FIG. 1A.
It is to be noted that some elements are omitted for clearly
describing the present disclosure. It is also important to
point out that some elements in drawings may not be
necessarily drawn to scale; thus, the specification and
the drawings are to be regarded as an illustrative sense
rather than a restrictive sense.
[0010] As shown in FIGS. 1A-1D and 2A-2B, the dis-
play device 10, as well as the display device 10-1, the
display device 10-2 and the display device 10-3, includes
a first substrate 100, a color filter 200, a first electrode
layer 300, a first alignment layer 400, a second substrate
500 and a display layer 600. The first substrate 100 has
a display region 110 and a border region 120. As viewed
from the top view perspective, the color filter 200 is dis-
posed corresponding to the display region 110 of the first
substrate 100, the color filter 200 includes a plurality of
first pixel regions and a plurality of second pixel regions
arranged staggeredly, and the first pixel regions and the
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second pixel regions are pixel regions with different
colors. In some embodiments, the first pixel regions are
such as green pixel regions 200G, and the second pixel
regions are such as red pixel regions 200R and/or blue
pixel regions 200B. In the present embodiment the color
filter 200 includes a plurality of red pixel regions 200R, a
plurality of green pixel regions 200G and a plurality of
blue pixel regions 200B which are arranged staggeredly
and adjacent to one another. In some other embodi-
ments, the color filter 200 may include a plurality of red
pixel regions 200R and a plurality of green pixel region
200G arranged staggeredly, or a plurality of green pixel
regions 200G and a plurality of blue pixel regions 200B
arranged staggeredly, or a plurality of red pixel regions
200R and a plurality of blue pixel regions 200B arranged
staggeredly. In some further embodiments, the color filter
200 may include a plurality of red pixel regions 200R, a
plurality of green pixel regions 200G, a plurality of blue
pixel regions 200B and a plurality of white pixel regions
(i.e. transparent pixel regions) arranged staggeredly; or,
the color filter 200 may include a plurality of red pixel
regions 200R, a plurality of green pixel regions 200G, a
plurality of blue pixel regions 200B and a plurality of yel-
low pixel regions; the present disclosure is not limited
thereto. The first electrode layer 300 is disposed on the
first substrate 100, and the first alignment layer 400 is
disposed on the first electrode layer 300. The display
layer 600 is disposed between the first substrate 100 and
the second substrate 200.
[0011] In the present embodiment, as shown in FIG.
2A, the red pixel regions 200R, the green pixel regions
200G and the blue pixel regions 200B in the display re-
gion 110 are arranged repeatedly and sequentially,
where one red pixel region 200R, one green pixel region
200G and one blue pixel region 200B form a pixel, and
multiple pixels are arranged as a matrix. In the display
region 110, i.e. non-border region, one red pixel region
200R is arranged adjacent to one green pixel region
200G and one blue pixel region 200B, one green pixel
region 200G is arranged adjacent to one red pixel region
200R and one blue pixel region 200B, and one blue pixel
region 200B is arranged adjacent to one green pixel re-
gion 200G and one red pixel region 200R.
[0012] According to the embodiments of the present
disclosure, as shown in FIG. 2A, an interface 100A is
located between the display region 110 and the border
region 120. In some embodiments, the two portions of
the first alignment layer 400 respectively corresponding
to the display region 110 and the border region 120 could
have different thicknesses. For example, in the present
embodiment, the portion of the first alignment layer 400
corresponding to the display region 110 has a thickness
substantially less than that of the portion of the first align-
ment layer 400 corresponding to the border region 120.
The first alignment layer 400 corresponding to (located
above or below) a first one of the plurality of the first pixel
regions counting from the interface 100A towards the dis-
play region 110 has a first thickness T1, the first alignment

layer 400 corresponding to (located above or below) the
fourth one of the plurality of the first pixel regions counting
from the interface 100A towards the display region 110
has a second thickness T2, the first thickness T1 and the
second thickness T2 are in units of micrometers (mm),
and the values of the first thickness T1 and the second
thickness T2 satisfy the following condition:
0.8≤T1/T2≤1.2. For example, in the present embodiment,
as shown in FIG. 2A, The first alignment layer 400 cor-
responding to (located above or below) the first green
pixel region 200G (200G1) of the plurality of the green
pixel regions 200B counting from the interface 100A to-
wards the display region 110 has a first thickness T1, the
first alignment layer 400 corresponding to (located above
or below) the fourth green pixel region 200G (200G4) of
the plurality of the green pixel regions 200G counting
from the interface 100A towards the display region 110
has a second thickness T2, the first thickness T1 and the
second thickness T2 are in units of micrometers (mm),
and the values of the first thickness T1 and the second
thickness T2 satisfy the following condition:
0.85≤T1/T2≤1.2. In other words, the variance between
the thickness of the first alignment layer 400 correspond-
ing to the first green pixel region 200G1 and the thickness
of the first alignment layer 400 corresponding to the fourth
green pixel region 200G4 counting from the interface
100A towards the display region 110 is greater than 0%
and equal to or less than 20%. That is, the first thickness
T1 is different from the second thickness T2. In some
embodiments, the distance between the interface 100A
and the green pixel region 200G1 of the first pixel is such
as about 50mm, and the distance between the interface
100A and the green pixel region 200G4 of the fourth pixel
is such as about 1000mm. In other embodiments, the
variance between the thicknesses of the first alignment
layer corresponding to the first pixel region and the fourth
pixel region of different colors is also greater than 0%
and equal to or less than 20%.
[0013] According to the embodiments of the present
disclosure, the variance between the thickness of the first
alignment layer 400 corresponding to the first pixel region
(e.g. the green pixel region 200G1) of the plurality of the
first pixel regions and the thickness of the first alignment
layer 400 corresponding to the fourth pixel region (e.g.
the green pixel region 200G4)of the plurality of the first
pixel regions counting from the interface 100A towards
the display region 110 is greater than 0% and equal to
or less than 20%, indicating that the thickness of the first
alignment layer 400 is provided with excellent uniformity,
such that the occurrence of mura can be reduced, and
the display quality of the display device can be increased.
[0014] In some embodiments, as shown in FIGS. 1A-
1D, the display layer 600 is such as a liquid crystal layer,
and the first electrode layer 300 is such as a transparent
electrode layer, for example, an ITO layer or a transpar-
ent conductive layer made of other metal oxide conduc-
tive materials. In some embodiments, the first electrode
layer 300 is such as a common electrode.
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[0015] In the embodiments, as shown in FIGS. 1A-1D,
the display device may further include an sealant 700
and a plurality of spacers 800. The sealant 700 is dis-
posed on the border region 120 and surrounds the display
region 110 of the first substrate 100. The spacers 800
are disposed between the first substrate 100 and the sec-
ond substrate 500.
[0016] In some embodiments, a height H of the spacers
800 is such as greater than or equal to 2mm and less
than or equal to 5mm.
[0017] In some embodiments, a spacing between two
adjacent of the spacers 800 in the border region 120 is
such as greater than or equal to 25mm and less than or
equal to 500mm.
[0018] In some embodiments, also referring to FIG. 2A,
the spacers 800 have a first width P along an extending
direction of the interface 100A between the display region
110 and the border region 120, the spacers 800 have a
second width Q along a direction perpendicular to the
extending direction of the interface 100A, the first width
P and the second width Q are in units of micrometers
(mm), and the values of the first width P and the second
width Q of the spacers 800 in the border region 120 may
satisfy the following condition: 0.1≤Q/P≤100.
[0019] In the embodiments, the process of forming the
first alignment layer 400 includes coating an alignment
layer liquid material on the first substrate 100 and per-
forming a baking step to form the first alignment layer
400. In the process of forming the first alignment layer
400, the 3D structures (e.g. the spacers) on the first sub-
strate 100 may cause the liquid material to retain on the
surfaces of the 3D structures and induce surface tension
phenomenon, which may result in un-uniform thickness
distribution of the coating layer of the alignment layer
liquid material. According to the embodiments of the
present disclosure, when the first width P and the second
width Q of the spacers 800 satisfy the above condition
of 0.1≤Q/P≤100 and the spacing between two adjacent
of the spacers 800 is greater than or equal to 25mm and
less than or equal to 500mm, the ratio of two widths of
the spacer 800 is limited within the above range, such
that the surface tension phenomenon is reduced, the un-
uniform thickness distribution phenomenon of the coat-
ing layer of the alignment layer liquid material caused by
the 3D structures of the spacers 800 can be improved.
Accordingly, the thickness uniformity of the as-formed
first alignment layer 400 can be improved, and the display
quality can be increased. The shape of the spacer 800
as shown in FIG. 2A is a top view shape as viewed from
a top view perspective perpendicular to the substrate.
[0020] In one embodiment, as shown in FIG. 1A and
FIG. 2A, the border region 120 may have a first zone
121, and the first zone 121 is defined as an area extend-
ing from the interface 100A between the display region
110 and the border region 120 towards the sealant 700
by 100mm. As shown in FIG. 1A and FIG. 2A, the first
zone 121 covers the area extending from the outer pe-
riphery (i.e. the interface 100A) of the display region 110

outwards by 100mm, and surrounds the display region
110.
[0021] In the embodiments, the spacers 800 in the first
zone 121 are such as conductive stoppers for preventing
the shortcuts of conductive structures located above and
below the spacers 800 as well as providing supports.
However, the above is an example only, and the spacers
800 in the first zone 121 of the present application are
not limited to be conductive stoppers.
[0022] In the embodiments, as shown in FIG. 2A, the
first width P and the second width Q are in units of mi-
crometers (mm), and the values of the first width P and
the second width Q of the spacers 800 in the first zone
121 may satisfy the following condition: 0<P/Q≤1. In
some embodiments, the first width P and the second
width Q are in units of micrometers (mm), and the first
width P and the second width Q of the spacers 800 in
the first zone 121 may further satisfy the following con-
dition: 0.01≤P/Q≤1.
[0023] As previously described, the process of forming
the first alignment layer 400 includes coating an align-
ment layer liquid material on the first substrate 100, and
the liquid material retained on the surfaces of the 3D
structures (e.g. the spacers) and the induced surface ten-
sion phenomenon may result in un-uniform thickness dis-
tribution of the coating layer of the alignment layer liquid
material. As shown in FIG. 2A, since the first zone 121
is the most adjacent zone to the display region 110, when
the applied amount of the coating liquid is fixed, the cap-
illarity phenomenon caused by the 3D structures in the
first zone 121 may cause an undesired increase of the
liquid level of the coating liquid in the first zone 121, leav-
ing an increased amount of the coating liquid retained in
the first zone 121, inevitably resulting in a decrease of
the amount of the coating liquid in the display region 110
which is adjacent to the first zone 121, such that an un-
desired decrease of the liquid level of the coating layer
of the alignment layer liquid material in the display region
110 occurs. As such, not only the first alignment layer
400 in the border region 120 is facing the uniform thick-
ness issue, but the first alignment layer 400 in the display
region 110 is also provided with uniform thickness.
[0024] In contrast, according to the embodiments of
the present disclosure, when the values of the first width
P and the second width Q of the spacers 800 in the first
zone 121 are conformed to the condition of 0<P/Q≤1, or
even are further conformed to the condition of
0.01≤P/Q≤1, the shapes of the spacers 800 in the first
zone 121 are close to circular forms, as shown in FIG.
2A; given that liquid surface tension force is inversely
proportional to the liquid contact length between liquid
and 3D structures, such that the spacers 800 conformed
to the above conditions can provide a relatively large sup-
porting area (i.e. the cross-sectional area 800a of the top
portion of the spacer 800, as shown in FIG. 1E) while the
relatively small liquid contact length can diminish the cap-
illarity phenomenon occurred on the coating liquid and
improve the issues of un-uniform thickness distribution
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of the coating layer of the alignment layer liquid material.
As such, the coating liquid retained in the first zone 121
can be reduced, and the undesired decrease of the coat-
ing liquid in the display region 110 can be further reduced,
and the predetermined thickness of the coating layer of
the alignment layer liquid material in the display region
110 can be maintained. Accordingly, when the first width
P and the second width Q of the spacers 800 in the first
zone 121 are conformed to the above conditions, the
thickness uniformity of the first alignment layer 400 in the
display region 110 and the first zone 121 can be both
improved, the occurrence of mura can be reduced, and
the display quality of the display device can be increased.
[0025] In the embodiments, a spacing D1 between two
adjacent of the spacers 800 in the first zone 121 is such
as greater than or equal to 5mm and less than or equal
to 90mm. Given that the distance between 3D structures
is inversely proportional to the strength of capillarity phe-
nomenon, according to the embodiments of the present
disclosure, the spacing D1 between two adjacent of the
spacers 800 in the first zone 121 is relatively small, the
shapes of the spacers 800 are close to circular forms,
and thus the capillarity phenomenon occurred on the
coating liquid can be diminished, the issues of un-uniform
thickness distribution of the coating layer of the alignment
layer liquid material can be improved, and the thickness
uniformity of the first alignment layer 400 can be in-
creased.
[0026] In one embodiment, as shown in FIG. 1A and
2A, the border region 120 may further have a second
zone 123, and the second zone 123 is defined as an area
extending from a location distanced from the interface
100A by 100mm towards the sealant 700 and stopped at
a location distanced from the interface 100A by 800mm.
In other words, the second zone 123 covers the area
extending from the outer periphery of the first zone 121
towards the sealant 700 by 700mm, and surrounds the
display region 110 and the first zone 121.
[0027] In the embodiments, the spacers 800 in the sec-
ond zone 123 are such as gap supports for providing
supports. However, the above is an example only, and
the spacers 800 in the second zone 123 of the present
application are not limited to be gap supports.
[0028] In the embodiments, as shown in FIG. 2A, the
spacers 800 in the second zone 123 are distanced from
the interface 100A by a distance B (only one label of the
distance B between one spacer 800 and the interface
100A is shown in drawings for exemplification), the first
width P, the second width Q and the first distance B are
in units of micrometers (mm), and the values (with no
units) of the first width P, the second width Q and the first
distance B are conformed to the following condition:
P/Q≤(B-70)/30, 100<B≤800.
[0029] For example, when the first width P and the sec-
ond width Q of the spacers 800 are 100mm and 6mm
respectively, P/Q=16.67. When the spacers 800 are dis-
posed in the second zone 123 at a location distanced
from the interface 100A by 161mm, thereby (B-

70)/30=(161-70)/30=3, and 3 is not greater than or equal
to 16.67. Thus, according to the embodiments of the
present disclosure, when the spacers 800 are disposed
at a location distanced from the interface 100A by the
distance B of 161 mm, the effects of the present disclo-
sure cannot be achieved, and undesired influences of
causing the thickness of the first alignment layer 400 to
be un-uniform may occur. For example, when the spac-
ers 800 are disposed in the second zone 123 at a location
distanced from the interface 100A by 600mm, thereby (B-
70)/30=(600-70)/30=17.7, and 17.7 is greater than
16.67. Thus, according to the embodiments of the
present disclosure, when the spacers 800 are disposed
at a location distanced from the interface 100A by the
distance B of 600mm, the supporting effects can be
achieved, and at the meantime the thickness uniformity
of the first alignment layer 400 can be maintained. In
other words, from the above two examples, it is apparent
that the condition of P/Q≤(B-70)/30 is crucial in terms of
providing the principles for designing the arrangement
relationship between the shapes (P/Q) and the arranged
positions (distance B) of the spacers 800; when the above
condition is satisfied, the effects of the spacers 800 pro-
viding supports as well as the first alignment layer 400
having uniform thickness can be both achieved.
[0030] In the embodiments, a spacing D2 between two
adjacent of the spacers 800 in the second zone 123 is
such as greater than or equal to 5mm and less than or
equal to 600mm.
[0031] In one embodiment, as shown in FIG. 1A, the
border region 120 may further include a third zone 125,
and the third zone 125 is defined as an area extending
from an outer periphery of the second zone 123 to the
sealant 700. In other words, the third zone 125 covers
the area extending from the outer periphery of the second
zone towards and stopped at the sealant 700, and sur-
rounds the display region 110, the first zone 121 and the
second zone 123.
[0032] In the embodiments, the spacers 800 in the third
zone 125 are such as liquid barriers for preventing the
coating liquid of the alignment layer to overflow towards
regions outside the sealant 700. However, the above is
an example only, and the spacers 800 in the third zone
125 are not limited to be liquid barriers. In addition, the
first width P and the second width Q of the spacers 800
as well as the spacing between two adjacent of the spac-
ers 800 in the third zone 125 may not be necessarily
conformed to the conditions referring to the first zone 121
and/or the second zone 123 as aforementioned.
[0033] The arrangements of the first substrate 100, the
color filter 200, the first electrode layer 300, the first align-
ment layer 400, the second substrate 500, the display
layer 600, the sealant 700 and the spacers 800 as de-
scribed in previous embodiments of the present disclo-
sure may be applied in display devices of additional var-
ious embodiments.
[0034] In one embodiment, as shown in FIG. 1B, the
display device 10-1 may further include a pixel electrode
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910 disposed on the second substrate 500. The display
device 10-1 may further include a second alignment layer
920 disposed on the pixel electrode 910. In the embod-
iment as shown in FIG. 1B, the first substrate 100 is such
as a glass substrate, a plastic substrate or a substrate
of other kinds; the second substrate 500 is such as a TFT
substrate; the spacers 800 are disposed on the first sub-
strate 100 and the color filter 200; the display device 10-1
is such as a VA type liquid crystal display device.
[0035] In an alternative embodiment, the display de-
vice 10-1 as shown in FIG. 1B may not include a second
alignment layer 920 (not shown in drawings), and thus
the display device 10-1 without a second alignment layer
920 is such as an IPS type liquid crystal display device
or a FFS type liquid crystal display device.
[0036] In one embodiment, as shown in FIG. 1C, in the
display device 10-2, the first substrate 100 is such as a
glass substrate, the second substrate 500 is such as a
TFT substrate, the spacers 800 are disposed on the sec-
ond substrate (e.g. TFT substrate), and the display de-
vice 10-2 is such as a VA type liquid crystal display de-
vice. Likewise, the display device 10-2 without a second
alignment layer 920 is such as an IPS type liquid crystal
display device or a FFS type liquid crystal display device.
[0037] In one embodiment, as shown in FIG. 1D, in the
display device 10-3, the first substrate 100 is such as a
glass substrate, the second substrate 500 is such as a
TFT substrate, the color filter 200 and the spacers 800
are all disposed on the second substrate (e.g. TFT sub-
strate), and the display device 10-3 is such as a VA type
liquid crystal display device. Likewise, the display device
10-3 without a second alignment layer 920 is such as an
IPS type liquid crystal display device or a FFS type liquid
crystal display device.
[0038] In the various embodiments as shown in FIGS.
1B-1D, the first electrode layer 300 may be presented in
forms as shown in the drawings where the electrode pat-
terns are in forms of multiple regions which are designed
according to the masks; the first electrode layer 300 may
as well be presented as a whole plane of electrode layer
which extends to the edge of the encapsulation layer (not
shown in drawings) without applying any masks.
[0039] While the disclosure has been described by way
of example and in terms of the exemplary embodi-
ment(s), it is to be understood that the disclosure is not
limited thereto. On the contrary, it is intended to cover
various modifications and similar arrangements and pro-
cedures, and the scope of the appended claims therefore
should be accorded the broadest interpretation so as to
encompass all such modifications and similar arrange-
ments and procedures.

Claims

1. A display device, wherein
the display device comprises:

a first substrate (100) having a display region
(110) and a border region (120), wherein an in-
terface (100A) is between the display region
(110) and the border region (120);
a color filter (200) disposed corresponding to the
display region, wherein the color filter (200) com-
prises a plurality of first pixel regions and a plu-
rality of second pixel regions arranged stag-
geredly, and the plurality of first pixel regions
have a color different from that of the second
pixel regions;
a first electrode layer (300) disposed on the first
substrate;
a first alignment layer (400) disposed on the first
electrode layer;
a second substrate (500),
a display layer (600) disposed between the first
substrate and the second substrate;
a sealant (700) disposed in the outer periphery
of the border region and surrounding the display
region; and
a plurality of spacers (800) disposed on the first
substrate and extending to the second sub-
strate;
characterised in that the border region (120)
has a second zone (123) defined as an area
extending from a location distanced from the in-
terface by 100mm towards the sealant and stop-
ping at a location distanced from the interface
by 800mm, the plurality of spacers (800) com-
prise a first spacer and a second spacer located
in the second zone, the second spacer is farther
away from the interface than the first spacer, the
first spacer has a first width along an extending
direction of the interface and a second width
along a direction perpendicular to said extend-
ing direction of the interface, the second spacer
has a third width along said extending direction
of the interface and a fourth width along the di-
rection
perpendicular to said extending direction of the
interface; and
wherein the ratio of the first width to the second
width is less than the ratio of the third width to
the fourth width.

2. The display device according to claim 1, wherein a
second spacing (D2) between two adjacent ones of
the plurality of spacers located in the second zone
(123) is greater than or equal to 5mm and smaller
than or equal to 600mm.

3. The display device according to claim 1, wherein the
border region (120) has a first zone (121) defined as
an area extending from the interface towards the
sealant by 100mm, wherein a size of one of the plu-
rality of spacers located in the first zone (121) is
smaller than a size of one of the plurality of spacers
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located in the second zone.

4. The display device according to claim 1, wherein the
border region further has a third zone (125) defined
as an area extending from an outer periphery of the
second zone to the sealant.

5. The display device according to claim 1, wherein a
third spacing (D3) between two adjacent of the plu-
rality of spacers in the border region is greater than
or equal to 25mm and less than or equal to 500mm.

Patentansprüche

1. Anzeigevorrichtung, wobei
die Anzeigevorrichtung umfasst:

ein erstes Substrat (100) mit einem Anzeigebe-
reich (110) und einem Randbereich (120), wobei
sich eine Nahtstelle (100A) zwischen dem An-
zeigebereich (110) und dem Randbereich (120)
befindet;
einen Farbfilter (200), der entsprechend dem
Anzeigebereich angeordnet ist, wobei der Farb-
filter (200) eine Vielzahl von ersten Pixelberei-
chen und eine Vielzahl von zweiten Pixelberei-
chen, die gestaffelt angeordnet sind, umfasst
und die Vielzahl von ersten Pixelbereichen eine
andere Farbe aufweist als die zweiten Pixelbe-
reiche;
eine erste Elektrodenschicht (300), die sich auf
dem ersten Substrat befindet;
eine erste Ausrichtungsschicht (400), die sich
auf der ersten Elektrodenschicht befindet;
ein zweites Substrat (500);
eine Anzeigeschicht (600), die sich zwischen
dem ersten Substrat und dem zweiten Substrat
befindet;
ein Dichtungsmittel (700), das sich im äußeren
Umfang des Grenzbereichs befindet und den
Anzeigebereich umgibt; und
eine Vielzahl von Spacern (800), die sich auf
dem ersten Substrat befinden und sich bis zum
zweiten Substrat erstrecken;
dadurch gekennzeichnet, dass der Randbe-
reich (120) eine zweite Zone (123) aufweist, die
als Bereich definiert ist, der sich ausgehend von
einem Ort, der von der Nahtstelle 100 mm be-
abstandet ist, zu dem Dichtungsmittel hin er-
streckt und an einer Stelle, die von der Nahtstel-
le 800 mm beabstandet ist, aufhört, die Vielzahl
von Spacern (800) einen ersten Spacer und ei-
nen zweiten Spacer, die sich in der zweiten Zone
befinden, umfassen, der zweite Spacer weiter
von der Nahtstelle entfernt ist als der erste
Spacer, der erste Spacer eine erste Breite ent-
lang einer Erstreckungsrichtung der Nahtstelle

und eine zweite Breite entlang einer Richtung
senkrecht zu der Erstreckungsrichtung der
Nahtstelle aufweist, der zweite Spacer eine drit-
te Breite entlang der Erstreckungsrichtung der
Nahtstelle und eine vierte Breite entlang der
Richtung senkrecht zu der Erstreckungsrich-
tung der Nahtstelle aufweist; und
wobei das Verhältnis der ersten Breite zu der
zweiten Breite kleiner ist als das Verhältnis der
dritten Breite zu der vierten Breite.

2. Anzeigevorrichtung gemäß Anspruch 1, wobei ein
zweiter Abstand (D2) zwischen zwei benachbarten
der Vielzahl von Spacern, die sich in der zweiten
Zone (123) befinden, größer oder gleich 5 mm und
kleiner oder gleich 600 mm ist.

3. Anzeigevorrichtung gemäß Anspruch 1, wobei der
Randbereich (120) eine erste Zone (121) aufweist,
die als Bereich definiert ist, der sich ausgehend von
der Grenzfläche hinzu dem Dichtungsmittel 100 mm
weit erstreckt, wobei die Größe von einem der Viel-
zahl von Spacern, die sich in der ersten Zone (121)
befinden, kleiner ist als die Größe von einem der
Vielzahl von Spacern, die sich in der zweiten Zone
befinden.

4. Anzeigevorrichtung gemäß Anspruch 1, wobei der
Randbereich weiterhin eine dritte Zone (125) auf-
weist, die als Bereich definiert ist, der sich ausge-
hend von einem äußeren Umfang der zweiten Zone
bis zu dem Dichtungsmittel erstreckt.

5. Anzeigevorrichtung gemäß Anspruch 1, wobei ein
dritter Abstand (D3) zwischen zwei benachbarten
der Vielzahl von Spacern im Grenzbereich größer
oder gleich 25 mm und kleiner oder gleich 500 mm ist.

Revendications

1. Dispositif d’affichage, dans lequel
ledit dispositif d’affichage comprend :

un premier substrat (100) ayant une région d’af-
fichage (110) et une région de bord (120), dans
lequel une interface (100A) se trouve entre la
région d’affichage (110) et la région de bord
(120),
un filtre de couleur (200) disposé selon la région
d’affichage, dans lequel ledit filtre de couleur
(200) comprend une pluralité de premières zo-
nes de pixels et une pluralité de secondes zones
de pixels arrangés d’une manière échelonnée,
et la pluralité de premières zones de pixels pré-
sentent une couleur différent de celle des se-
condes zones de pixels,
une première couche d’électrode (300) dispo-
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sée sur le premier substrat,
une première couche d’alignement (400) dispo-
sée sur la première couche d’électrode,
un second substrat (500),
une couche d’affichage (600) disposée entre le
premier substrat et le second substrat,
un produit d’étanchéité (700) disposé dans la
périphérie extérieure de la région de bord et en-
tourant la région d’affichage, et
une pluralité d’écarteurs (800) disposés sur le
premier substrat et s’étendant jusqu’au second
substrat,
caractérisé en ce que la région de bord (120)
possède une deuxième zone (123) définie com-
me une zone s’étendant d’un lieu écarté de l’in-
terface à 100 mm vers le produit d’étanchéité et
s’arrêtant à un endroit écarté de l’interface à 800
mm, la pluralité d’écarteurs (800) comprennent
un premier écarteur et un second écarteur situés
dans la deuxième zone, le second écarteur est
plus loin de l’interface que le premier écarteur,
le premier écarteur présente une première lar-
geur dans la direction d’étendue de l’interface,
et une deuxième largeur dans la direction per-
pendiculaire à ladite direction d’étendue de l’in-
terface, le second écarteur présente une troisiè-
me largeur dans la direction d’étendue de l’in-
terface, et une quatrième largeur dans la direc-
tion perpendiculaire à ladite direction d’étendue
de l’interface, et
dans lequel le rapport de la première largeur à
la deuxième largeur est inférieur au rapport de
la troisième largeur à la quatrième largeur.

2. Dispositif d’affichage selon la revendication 1, dans
lequel une deuxième distance (D2) entre deux ad-
jacents de la pluralité d’écarteurs situés dans la
deuxième zone (123) est supérieure ou égale à 5
mm et inférieure ou égale à 600 mm.

3. Dispositif d’affichage selon la revendication 1, dans
lequel la région de bord (120) présente une première
zone (121) définie comme une zone s’étendant de
l’interface vers le produit d’étanchéité à 100 mm,
dans lequel la taille d’un parmi la pluralité d’écarteurs
situés dans la première zone (121) est inférieure à
la taille d’un parmi la pluralité d’écarteurs situés dans
la deuxième zone.

4. Dispositif d’affichage selon la revendication 1, dans
lequel la région de bord présente en outre une troi-
sième zone (125) définie comme une zone s’éten-
dant d’une périphérie extérieure de la deuxième zo-
ne au produit d’étanchéité.

5. Dispositif d’affichage selon la revendication 1, dans
lequel une troisième distance (D3) entre deux adja-
cents de la pluralité d’écarteurs dans la région de

bord est supérieure ou égale à 25 mm et inférieure
ou égale à 500 mm.
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