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(57)  An array substrate, a method of manufacturing
the array substrate, and a display device are disclosed,
for eliminating white Mura defects generated during the
Cell process. The method comprises steps of: forming a
display area and a non-display area on a substrate, a
circuit bonding area being arranged within the non-dis-
play area; forming an alignment film within the display
area through a patterning process; forming, through a

patterning process, a transparent protection layer atleast
in a portion of the non-display area other than the circuit
bonding area; and forming, through a rubbing-imprinting
process, a plurality of lines having the same orientation
on a surface of the alignmentfilm, for an ordered arrange-
ment of liquid crystal molecules, wherein a surface height
of the transparent protection layer is lower than or equal
to a surface height of the alignment film.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentdisclosure relates to the field of dis-
play technologies, and particularly, to an array substrate
and a method of manufacturing the array substrate, and
a display device.

Description of the Related Art

[0002] Thin Film Transistor Liquid Crystal Display
(TFT-LCD), as a flat panel display device, has features
of small volume, low power consumption, radiationless,
relatively low production cost and the like, and is increas-
ingly applied in the field of high-performance display.
[0003] A TFT-LCD comprises an array substrate and
a color filter substrate. A liquid crystal layer is arranged
between the array substrate and the color filter substrate,
and deflection of liquid crystal moleculesinthe liquid crys-
tal layer is controlled to achieve control of light intensity
for the final propose of image display. Existing processes
of manufacturing the TFT-LCD mainly include four stag-
es: a color filter substrate manufacturing process, an Ar-
ray process (array substrate manufacturing process), a
Cell process (liquid crystal cell manufacturing process),
and a Module process (module assembling process). In
order to effectively control the deflection of the liquid crys-
tal molecules, as shown in Fig. 1, in the Cell process, an
alignment film 10 needs to be provided on a surface of
an active display area (Active Area, and AA area for short)
of array substrate that has been already manufactured,
such that the liquid crystal molecules can be arranged
consistently with each other on a surface of the alignment
film 10. Specifically, a transparent resin layer is formed
on the surface of the AA area, and then a surface of the
transparent resin layer is rubbed by using a printing roller
(Rubbing Cloth) so as to form regular lines, thereby fin-
ishing manufacturing of the alignment film 10.

[0004] During the process of manufacturing the align-
ment film, however, when a surface of a material layer
of the alignment film is rubbed by the printing roller, an
area outside of the AA area (non-display area) will also
be rubbed. Since metal wires 20 for transmitting control
signals or a metal layer for a circuit bonding area 21 are
arranged within the non-display area, when the metal
wires 20 or the metal layer is rubbed by the printing roller,
metal scraps and excessive scraps of the rubbing cloth
(Cloth) on the printing roller are generated. The metal
scraps are relative hard and will damage the surface of
the manufactured alignment film 10 under impacting of
a water stream during cleaning, and the above cloth
scraps will remain on the surface of the alignment film,
such that some of the liquid crystal molecules cannot be
arranged at preset positions. As a result, deflection states
of the above liquid crystal molecules in a disordered ar-
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rangement state cannot be effectively controlled during
display, which results in uncontrolled bright pixel points
(i.e., the white Mura defect) in the AA area and adverse
effects on image quality. Although in prior arts the array
substrate will be optically detected and then the detected
defects will be repaired, a pixel electrode layer on the
array substrate has a relative thin thickness, which re-
duces defect recognizability in the optical detection.
Thus, an omission factor of the white Mura defects in-
creases, thereby significantly reducing product quality
and display effect.

SUMMARY OF THE INVENTION

[0005] Embodiments of The present disclosure pro-
vide an array substrate and a method of manufacturing
the same, and a display device, for eliminating phenom-
enon of white Mura defects generated during the Cell
process.

[0006] According to one aspect of embodiments of the
present disclosure, there is provided a method of man-
ufacturing an array substrate, comprising steps of:

forming a display area and a non-display area on a
substrate, a circuit bonding area being arranged
within the non-display area;

forming an alignment film in the display area through
a patterning process;

forming, through a patterning process, a transparent
protection layer atleastin a portion of the non-display
area other than the circuit bonding area; and
forming, through a rubbing-imprinting process, a plu-
rality of lines having the same orientation on a sur-
face of the alignment film, for an ordered arrange-
ment of liquid crystal molecules,

wherein a surface height of the transparent protec-
tion layer is lower than or equal to a surface height
of the alignment film.

[0007] In the method of manufacturing the array sub-
strate according to one embodiment of the present dis-
closure, the step of forming a transparent protection layer
comprises:

coating afirstresin layer on a surface of the substrate
on which the alignment film has been formed;
forming photoresist on a surface of the first resin lay-
er;

forming, through a single masking and exposing
process and a single development process, a first
full coverage area of the photoresist and a first full
removal area of the photoresist, the first full coverage
area of the photoresist corresponding to the trans-
parent protection layer to be formed and the first full
removal area of the photoresist corresponding to the
circuit bonding area and a pattern of the alignment
film;

etching a portion of the first resin layer corresponding
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to the first removal area of the photoresist; and
peeling off the photoresist in the first full coverage
area of the photoresist, so that a remaining portion
of the first resin layer forms the transparent protec-
tion layer.

[0008] In the method of manufacturing the array sub-
strate according to one embodiment of the present dis-
closure, the steps of forming the alignment film and the
transparent protection layer comprise:

coating afirstresin layer on a surface of the substrate
having the display area and the non-display area;
coating a second resin layer on the first resin layer;
forming photoresist on a surface of the second resin
layer;

forming, through a single masking and exposing
process and a single development process, a sec-
ond full coverage area of the photoresist, a second
full removal area of the photoresist, and a partial re-
moval area of the photoresist, the second full cover-
age area of the photoresist corresponding to the
alignment film to be formed, the second full removal
area of the photoresist corresponding to the circuit
bonding area, and the partial removal area of the
photoresist corresponding to the transparent protec-
tion layer to be formed;

etching a portion of the second resin layer and a
portion of the first resin layer corresponding to the
second full removal area of the photoresist;

ashing a portion of the photoresist in the partial re-
moval area of the photoresist, and etching a portion
of the second resin layer corresponding to the partial
removal area of the photoresist; and

peeling off a portion of the photoresist within the sec-
ond full coverage area, so that a remaining portion
of the first resin layer forms the transparent protec-
tion layer.

[0009] In the method of manufacturing the array sub-
strate according to one embodiment of the present dis-
closure, the transparent protection layer has a thickness
in arange from 2 pm to 5 um.

[0010] In the method of manufacturing the array sub-
strate according to one embodiment of the present dis-
closure, an area of the circuit bonding area is smaller
than a printing area of a printing roller for implementing
the rubbing-imprinting process.

[0011] According to another aspect of embodiments of
the present disclosure, there is provided an array sub-
strate, comprising:

a substrate provided with a display area and a non-
display area, a circuit bonding area being arranged
within the non-display area;

an alignment film in the display area, a plurality of
lines having the same orientation being formed on a
surface of the alignment film, for an ordered arrange-
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ment of liquid crystal molecules; and

a transparent protection layer located at least in a
portion of the non-display area other than the circuit
bonding area;

wherein a surface height of the transparent protec-
tion layer is lower than or equal to a surface height
of the alignment film.

[0012] Inthe array substrate according to one embod-
iment of the present disclosure, a portion of a surface of
the substrate corresponding to the display area is pro-
vided only with the alignment film thereon.

[0013] Inthe array substrate according to one embod-
iment of the present disclosure, the transparent protec-
tion layer and the alignment film are disposed in se-
quence on a portion of a surface of the substrate corre-
sponding to the display area.

[0014] Inthe array substrate according to one embod-
iment of the present disclosure, the transparent protec-
tion layer has a thickness in a range from 2 pm to 5 pm.
[0015] Inthe array substrate according to one embod-
iment of the present disclosure, an area of the circuit
bonding area is smaller than a printing area of a printing
roller for forming the lines by implementing a rubbing-
imprinting process.

[0016] According to a further aspect of embodiments
of the present disclosure, there is provided a display de-
vice, comprising the array substrate according to any one
of the above embodiments.

[0017] Embodiments of The present disclosure pro-
vide an array substrate and a method of manufacturing
the same, and a display device, for eliminating phenom-
enon of white Mura defects generated during the Cell
process. According to the above method, during the rub-
bing-imprinting process on the alignment film, the pres-
ence of the protection layer can protect metal wires for
transmitting control signals under the protection layer
from being rubbed by the printing roller, thereby avoiding
generation of metal scraps and excessive cloth scraps.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Accompanying drawings, which are used when
describing embodiments of the present invention or prior
arts, will be briefly introduced in order to illustrate tech-
nical solutions in the embodiments of the present inven-
tion or in prior arts more clearly. Obviously, the accom-
panying drawings described in the following description
are only to illustrate some embodiments of the present
invention, and other drawings may be obtained according
to these accompanying drawings without creative work.

Fig. 1 is a partial plan view of an array substrate in
prior arts;

Fig. 2 is a flowchart of a method of manufacturing
an array substrate according to one exemplary em-
bodiment of the present disclosure;

Fig. 3 is a partial plan view of an array substrate
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according to one exemplary embodiment of the
present disclosure;

Fig. 4 is a flowchart of forming a transparent protec-
tion layer in a method of manufacturing an array sub-
strate according to one exemplary embodiment of
the present disclosure;

Fig. 5a to Fig. 5e are schematic diagrams showing
manufacturing processes of forming the transparent
protection layer in the method of manufacturing the
array substrate according to the exemplary embod-
iment of the present disclosure;

Fig. 6 is a flowchart of forming an alignment layer
and a transparent protection layer in a method of
manufacturing an array substrate according to an-
other exemplary embodiment of the present disclo-
sure; and

Fig. 7a to Fig. 7g are schematic diagrams showing
manufacturing processes of forming the alignment
layer and a transparent protection layer in the meth-
od of manufacturing the array substrate according
to the another exemplary embodiment of the present
disclosure.

Reference Numbers:
[0019]

01-substrate; 10-alignment film; 20-metal wire; 21-
circuitbonding area; 30-transparent protection layer;
40-photoresist; 101-firstresin layer; 201-second res-
in layer; 401-first full coverage area of the photore-
sist; 402-first full removal area of the photoresist;
411-second full coverage area of the photoresist;
412-secondfullremoval area of the photoresist; 413-
partial removal area of the photoresist; AA-display
area.

DETAILED DESCRIEPTION OF THE EMBODIMENTS

[0020] Technique solution in embodiments of the
present disclosure will be described clearly and thor-
oughly hereinafter in detail with reference to the accom-
panying drawings in the embodiments of the present dis-
closure. Obviously, the described embodiments are only
some, rather than all, of embodiments of the present dis-
closure. Based on the embodiments of the present dis-
closure, all of other embodiments obtained by those
skilled in the art without any creative work will fall within
the scope of the present invention.

[0021] Further, in the following detailed description, for
purposes of explanation, numerous specific details are
set forth in order to provide a thorough understanding of
the disclosed embodiments. It will be apparent, however,
that one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.

[0022] With reference to Figs. 1-3, a method of man-
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ufacturing an array substrate according to one exemplary
embodiment of the present disclosure comprises the fol-
lowing steps:

S101: forming a display area AA and a non-display
area (an area except the display area AA, which is
not indicated by reference number in figures) on a
substrate 01, as shown in Fig. 1;

S102: forming an alignment film in the display area
AA through a patterning process, as shown in Fig. 3;
S103: forming, through a patterning process, atrans-
parent protection layer 30 at least in a portion of the
non-display area other than a circuit bonding area
21; and

S104: forming, through a rubbing-imprinting proc-
ess, a plurality of lines having the same orientation
on a surface of the alignment film 10, for an ordered
arrangement of liquid crystal molecules in a liquid
crystal layer,

wherein a surface height of the transparent protection
layer 30 is lower than or equal to a surface height of the
alignment film 10.

[0023] With the method of manufacturing an array sub-
strate according to the embodiment of the present dis-
closure, during the rubbing-imprinting process imple-
mented on the alignment film, the presence of the pro-
tection layer can protect metal wires for transmitting con-
trol signals under the protection layer from being rubbed
by the printing roller, thereby avoiding generation of metal
scraps and excessive cloth scraps.

[0024] In addition, although a surface of the circuit
bonding area is not covered by the transparent protection
layer, an area of the above circuit bonding area is gen-
erally set to be smaller than a printing area of the printing
roller for implementing the rubbing-imprinting process
during manufacturing the array substrate, and the trans-
parent protection layer is located higher than the circuit
bonding area. Thus, during implementing the rubbing-
imprinting process, the printing roller will contact the
transparent protection layer at periphery of the circuit
bonding area and will not wear the metal layer within the
circuit bonding area, thereby avoiding generation of met-
al scraps. As a result, during subsequent cleaning proc-
ess, no hard metal scrap will damage the surface of the
manufactured alignment film, and cloth scraps are re-
duced, thereby reducing the number of residual cloth
scraps on the surface of the alignment film. Thus, the
liquid crystal molecules can be orderly arranged at preset
positions on the surface of the alignment film, thereby
solving the problem of generation of the white Mura de-
fects in the Cell process.

[0025] It is noted that the above circuit bonding area
21 may be used to bond a drive integrated circuits (ICs),
for example, a drive IC for driving gate lines or data lines,
and a flexible printed circuit board (FPC). Since the circuit
bonding area 21 is exposed from the transparent protec-
tion layer 30, the bonding of the control circuit(s) will not
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be adversely affected during the Module process (mod-
ule assembling process) of the display device.

[0026] When the surface height of the transparent pro-
tection layer 30 is equal to the surface height of the align-
ment film 10, not only the problem of generation of the
white Mura defects in the Cell process can be solved,
but also height differences among respective film layers
on the surface of the array substrate can be reduced,
such that the surface of the array substrate is flat. Dust
and foreign matters are prevented from being accumu-
lated at positions where the above height differences ex-
ist during production or transportation, thereby improving
product quality. Further, during manufacturing the lines
on the surface of the alignment film 10, the cloth on the
printing roller can be prevented from being contaminated
by the above dust or foreign matters.

[0027] Itis to be noted that, with reference to Figs. 5a
and 5e, the surface height may be a height from a surface
of the thin film type transparent protection layer 30 away
from the substrate 01 to the substrate 01. Thus, when
mentioning that the surface height of the transparent pro-
tectionlayer 30is lower than or equal to the surface height
ofthe alignment film 10, it is intended that the height from
the surface of the transparent protection layer 30 away
from the substrate 01 to the substrate 01 is lower than
or equal to a height from a surface of the alignment film
10 away from the substrate 01 to the substrate 01. In
such amanner, it can be ensured that during the rubbing-
imprinting process, the printing roller can make a suffi-
cient contact with the surface of the alignment film 10.
[0028] In embodiments of the present disclosure, the
patterning process may include a lithography process,
orinclude a lithography process and an etching step, and
meanwhile, may also include other processes for forming
predetermined patterns, such as printing, ink-jetting or
the like. The lithography process is a process including
film formation, exposure, development and the like, and
during which photoresist, masks, exposure machine and
the like are used to form patterns. A suitable patterning
process may be selected according to structures formed
in the present disclosure. Hereinafter, a single patterning
process according to embodiments of the present disclo-
sure will be described with an example, in which different
exposed regions are formed through a single masking
and exposing process, then several removal processes,
such as etching, ashing or the like, are applied to the
different exposed regions , and finally expected patterns
are obtained.

[0029] In the following, processes of forming the trans-
parent protection layer 30 or/and the alignment film 10
before the step S104 will be described in detail.

[0030] Inthe exemplary embodiment shown in Figs. 4
and 5a-5e, before the step S104, the method of forming
the transparent protection layer 30 may include the fol-
lowing steps.

[0031] In S201, a first resin layer 101 is coated on a
surface of the substrate 01 formed with the alignment
film 10, as shown in Fig. 5a (which is a sectional view
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taken along line O-O’ in Fig. 3).

[0032] When manufacturing the array substrate, metal
wires 20 and the circuit bonding area 21 have already
been manufactured on the substrate 01, therefore the
metal wires 20 and the circuit bonding area 21 are sche-
matically shown in the substrate 01 in the figures of the
embodiments of the present disclosure.

[0033] In S202, photoresist 40 is formed on a surface
of the first resin layer 101, as shown in Fig. 5b.

[0034] In S203, a first full coverage area 401 of the
photoresist and a first full removal area 402 of the pho-
toresist are formed through a single masking and expos-
ing process and a developing process. The first full cov-
erage area 401 corresponds to a pattern of the transpar-
ent protection layer 30 to be formed, and the first full
removal area 402 corresponds to the circuit bonding area
21 and a pattern of the alignment film 10, as shown in
Fig. 5c.

[0035] In S204, a portion of the first resin layer 101
corresponding to the first removal area 402 is etched off,
as shown in Fig. 5d.

[0036] In S205, a portion of the photoresist 40 in the
first full coverage area 401 is peeled off, so that a remain-
ing portion of the first resin layer 101 forms the transpar-
ent protection layer 30. The transparent protection layer
30 covers a portion of the non-display area except the
circuit bonding area 21.

[0037] Itis noted that, for the photoresist layer in em-
bodiments of the present disclosure, if a positive pho-
toresist is used, after exposing and developing through
a mask, a portion of the photoresist layer within an ex-
posed region may be removed during the developing,
while a portion of the photoresist layer within an unex-
posed region is remained during the developing. If a neg-
ative photoresist is used, the portion of the photoresist
layer within the exposed region is remained during the
developing, while the portion of the photoresist layer with-
in the unexposed region is removed during the develop-
ing. The type of the photoresistis not limited in the present
disclosure. However, embodiments of the present dis-
closure are described with examples in which the portion
of the photoresist layer within the exposed region is re-
moved, while the portion of the photoresist layer within
the unexposed region is remained.

[0038] As can be seenfrom Fig. 5e, the surface height
of the transparent protection layer 30 is lower than or
equal to the surface height of the alignment film 10 within
the display area AA. Thus, before performing step S104,
the printing roller can make a sufficient contact with the
alignment film 10, and forms a pattern of lines having the
same orientation on the surface of the alignment film 10.
Since the metal wires 20 are covered by the transparent
protection layer 30, the printing roller can be prevented
from rubbing the metal wires 20 under the protection lay-
er, thereby avoiding generation of metal scraps and ex-
cessive cloth scraps. In addition, during manufacturing
the array substrate, although the surface of the circuit
bonding area 21 is not covered by the transparent pro-
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tection layer 30, an area of the circuit bonding area 21 is
generally smaller than a printing area (i.e., a contact area
between the printing roller and an object being printed)
of the printing roller and the transparent protection layer
30 is located higher than the circuit bonding area 21.
Thus, the printing roller will contact the transparent pro-
tection layer 30 at periphery of the circuit bonding area
21 and will not wear the metal layer within the circuit
bonding area 21, thereby avoiding generation of metal
scraps. As such, during subsequent cleaning process,
no hard metal scrap will damage the surface of the man-
ufactured alignment film, and cloth scraps are reduced,
thereby reducing the number of residual cloth scraps on
the surface of the alignment film. Thus, the liquid crystal
molecules can be orderly arranged at preset positions
on the surface of the alignment film, thereby solving the
problem of generation of the white Mura defects in the
Cell process.

[0039] In one embodiment, the above transparent pro-
tection layer 30 may has a thickness in a range from 2
pm to 5 um. When the thickness of the transparent pro-
tection layer 30 is smaller than 2 pm, it is hard to form a
film on the substrate due to the excessively thin thick-
ness. When the thickness of the transparent protection
layer 30 is larger than 5 um, the thickness of the trans-
parent protection layer 30 may be larger than the thick-
ness of the alignment film 10, which results in that during
the rubbing-imprinting process, the printing roller cannot
contact the surface of the alignment film 10 and thereby
cannot form the lines on the surface of the alignment film
10.

[0040] In another exemplary embodiment shown in
Figs. 6 and 7a-5¢g (7g), before step S103, the method of
forming the alignment film 10 and the transparent pro-
tection layer 30 may includes the following steps.
[0041] In S301, a first resin layer 101 is coated on a
surface of the substrate 01 having the display area AA
and the non-display area (not indicated by reference
number in Fig. 3), as shown in Fig. 7a.

[0042] In S302, a second resin layer 201 is coated on
the first resin layer 101, as shown in Fig. 7b.

[0043] In S303, photoresist 40 is formed on a surface
of the second resin layer 201, as shown in Fig. 7c.
[0044] In S304, a second full coverage area 411 of the
photoresist, a second full removal area 412 of the pho-
toresist, and a partial removal area 413 of the photoresist
are formed through a single masking and exposing proc-
ess and a single developing process, as shown in Fig.
7d. The second full coverage area 411 corresponds to
the alignment film 10 to be formed, the second full re-
moval area 412 corresponds to the circuit bonding area
21, and the partial removal area 413 corresponds to the
transparent protection layer 30 to be formed.

[0045] In S305, a portion of the second resin layer 201
and a portion of the first resin layer 101 corresponding
to the second full removal area 412 are etched off, so
that the circuit bonding area 21 is exposed, as shown in
Fig. 7e.
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[0046] In S306, a portion of the photoresist 40 in the
partial removal area 413 is ashed, and a portion of the
second resin layer 201 corresponding to the partial re-
moval area 413 is etched, so that a remaining portion of
the second resin layer forms the alignment layer 10, as
shown in Fig. 7f. During such processes, a thickness of
the photoresist within the second full coverage area 411
is thinned.

[0047] In S307, a portion of the photoresist 40 within
the second full coverage area 411 is peeled off, so that
aremaining portion of the first resin layer forms the trans-
parent protection layer 30, as shown in Fig. 7g.

[0048] Ascanbe seenfromFig.7g,thealignmentlayer
10 is located on the surface of the transparent protection
layer 30, so that not only lines can be formed on the
surface of alignment layer 10, but also the metal wires
20 underneath the protection layer can be protected from
being rubbed by the printing roller because the metal wire
20 is covered by the transparent protection layer 30,
thereby avoiding generation of metal scraps and exces-
sive cloth scraps. In addition, during manufacturing the
array substrate, although the surface of the circuit bond-
ing area 21 is not covered by the transparent protection
layer 30, an area of the circuit bonding area 21 is gener-
ally smaller than a printing area (i.e., a contact area be-
tween the printing roller and an object being printed) of
the printing roller and the transparent protection layer 30
is located higher than the circuit bonding area 21. Thus,
the printing roller will contact the transparent protection
layer 30 at periphery of the circuit bonding area 21 and
will not wear the metal layer within the circuit bonding
area 21, thereby avoiding generation of metal scraps. As
such, during subsequent cleaning process, no hard metal
scrap will damage the surface of the manufactured align-
ment film, and cloth scraps are reduced, thereby reducing
the number of residual cloth scraps on the surface of the
alignment film. Thus, the liquid crystal molecules can be
orderly arranged at preset positions on the surface of the
alignment film, thereby solving the problem of generation
of the white Mura defects in the Cell process.

[0049] Inthe embodiment shown in Fig. 5e, there is no
layer arrangement between the alignment layer 10 and
the substrate 1, thus an electric field applied across two
ends of the liquid crystal layer during display will not be
affected. During manufacture, however, since the first
resin layer 101 covering over the surface of the alignment
layer 10 needs to be etched, a higher etching precision
is required so that the surface of the alignment layer 10
is prevented from being damaged during etching.
[0050] In the embodiment shown in Fig. 7g, since the
alignment layer 10 is located on the surface of the trans-
parent protection layer 30, there is no need to etch the
surface of the second resin layer that forms the alignment
layer 10, thus, the surface of the alignment layer 10 is
protected from being damaged due to undesired etching
precision. In this embodiments, however, the transparent
protection layer 30 is arranged between the alignment
layer 10 and the substrate 01, thus, for a Twist Nematic
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(TN) type display device comprising a common electrode
formed onthe substrate, a distance between the common
electrode and a pixel electrode on the colorfilter substrate
is increased, therefore the electric field applied across
two ends of the liquid crystal layer will be affected.
[0051] It can be understood that the above two ar-
rangements may be selected by those skilled in the art
according to practical requirements.

[0052] According to embodiments of another aspect of
the present disclosure, as shown in Fig. 1, there is pro-
vided an array substrate, comprising: a substrate 01 pro-
vided with a display area AA and a non-display area (an
area except the display area AA, which is not indicated
by reference number in the attached drawings); an align-
ment film 10 in the display area AA, a plurality of lines
having the same orientation being formed on a surface
of the alignment film 10, for an ordered arrangement of
liquid crystal molecules; and a transparent protection lay-
er 30 located at least in a portion of the non-display area
except a circuit bonding area 21. A surface height of the
transparent protection layer 30 is lower than or equal to
a surface height of the alignment film 10.

[0053] With the array substrate according to embodi-
ments of the present disclosure, during the rubbing-im-
printing process performed on the alignment film, the
presence of the protection layer can prevent metal wires
for transmitting control signals under the protection layer
from being rubbed by the printing roller, thereby avoiding
generation of metal scraps and excessive cloth scraps.
[0054] In one embodiment, an area of the circuit bond-
ing area 21 is smaller than a printing area of the printing
roller (not shown) for forming the lines by implementing
the rubbing-imprinting process, and the printing area is
a contact area between the printing roller and a printed
object. As such, during manufacturing the array sub-
strate, although the surface of the circuit bonding area
21 is not covered by the transparent protection layer 30,
the area of the circuitbonding area 21 is generally smaller
than the printing area of the printing roller and the trans-
parentprotection layer 30 is located higher than the circuit
bonding area 21. Thus, the printing roller will contact the
transparent protection layer 30 at periphery of the circuit
bonding area 21 and will not wear the metal layer within
the circuit bonding area 21, thereby avoiding generation
of metal scraps. Therefore, during subsequent cleaning
process, no hard metal scrap will damage the surface of
the manufactured alignment film, and cloth scraps are
reduced, thereby reducing the number of residual cloth
scraps on the surface of the alignment film. Thus, the
liquid crystal molecules can be orderly arranged at preset
positions on the surface of the alignment film, thereby
solving the problem of generation of the white Mura de-
fects in the Cell process.

[0055] Hereinafter, a structure of the transparent pro-
tection layer 30 or the alignment film 10 will be described
in detail.

[0056] As shown in Fig. 5e, in the array substrate, the
portion of the surface of the substrate corresponding to
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the display area AA is provided only with the alignment
film 10 thereon. Since the surface height of the transpar-
ent protection layer 30 is lower than or equal to the sur-
face height of the alignment film 10 within the display
area AA, the printing roller can contact the alignment film
10 before step S104 and form a pattern of lines having
the same orientation on the surface of the alignment film
10. Since the metal wires 20 are covered by the trans-
parent protection layer 30, the printing roller can be pre-
vented from rubbing the metal wires 20 underneath the
protection layer, thereby avoiding generation of metal
scraps and excessive cloth scraps. In addition, during
manufacturing the array substrate, although the surface
of the circuit bonding area 21 is not covered by the trans-
parent protection layer 30, an area of the circuit bonding
area 21 is generally smaller than a printing area of the
printing roller and the transparent protection layer 30 is
located higher than the circuit bonding area 21. Thus,
the printing roller will contact the transparent protection
layer 30 at periphery of the circuit bonding area 21 and
will not wear the metal layer within the circuit bonding
area 21, thereby avoiding generation of metal scraps and
excessive cloth scraps.

[0057] Inone embodiment, the above transparent pro-
tection layer 30 may has a thickness in a range from 2
pm to 5 wm. When the thickness of the transparent pro-
tection layer 30 is smaller than 2 um, it is hard to form a
film on the substrate due to the excessively thin thick-
ness. When the thickness of the transparent protection
layer 30 is larger than 5 um, the thickness of the trans-
parent protection layer 30 may be larger than the thick-
ness of the alignment film 10, which results in that during
the rubbing-imprinting process, the printing roller cannot
contact the surface of the alignment film 10 and thereby
cannot form the lines on the surface of the alignment film
10.

[0058] As shown in Fig. 7g, in the array substrate, the
transparent protection layer 30 and the alignment film 10
are disposed in sequence on a portion of the surface of
the substrate corresponding to the display area AA. The
alignment layer 10 is located on the surface of the trans-
parent protection layer 30. As such, not only the lines
can be formed on the surface of alignment layer 10, but
also the metal wires 20 underneath the protection layer
can be protected from being rubbed by the printing roller
because the metal wire 20 is covered by the transparent
protection layer 30, thereby avoiding generation of metal
scraps and excessive cloth scraps. In addition, during
manufacturing the array substrate, although the surface
of the circuit bonding area 21 is not covered by the trans-
parent protection layer 30, the area of the circuit bonding
area 21 is generally smaller than the printing area of the
printing roller and the transparent protection layer 30 is
located higher than the circuit bonding area 21. Thus,
the printing roller will contact the transparent protection
layer 30 at periphery of the circuit bonding area 21 and
will not wear the metal layer within the circuit bonding
area 21, thereby avoiding generation of metal scraps.
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[0059] Inthe embodiment shown in Fig. 5e, there is no
layer arrangement between the alignment layer 10 and
the substrate 1, thus an electric field applied across two
ends of the liquid crystal layer during display will not be
affected. During manufacture, however, since the first
resin layer 101 covering over the surface of the alignment
layer 10 needs to be etched, a higher etching precision
is required so that the surface of the alignment layer 10
is prevented from being damaged during etching.
[0060] In the embodiment shown in Fig. 7g, since the
alignment layer 10 is located on the surface of the trans-
parent protection layer 30, there is no need to etch the
surface of the second resin layer that forms the alignment
layer 10, thus, the surface of the alignment layer 10 is
protected from being damaged due to undesired etching
precision. In this embodiments, however, the transparent
protection layer 30 is arranged between the alignment
layer 10 and the substrate 01, thus, for a Twist Nematic
(TN) type display device comprising a common electrode
formed onthe substrate, a distance between the common
electrode and a pixel electrode on the colorfilter substrate
is increased, therefore the electric field applied across
two ends of the liquid crystal layer will be affected.
[0061] It can be understood that the above two ar-
rangements may be selected by those skilled in the art
according to practical requirements.

[0062] In embodiments according to a further aspect
of the present disclosure, there is provided a display de-
vice, comprising any one of the array substrates as de-
scribed above, and having the same advantageous ef-
fects as the array substrate in the foregoing embodi-
ments. Arrangement and advantageous effects of the ar-
ray substrate have been described in detail in the fore-
going embodiments, and thus will not be repeated herein.
[0063] In embodiments of the present disclosure, spe-
cifically, the display device may at least include a liquid
crystal display device and an organic light emitting diode
display device. For example, the display device may be
a liquid crystal display, a liquid crystal TV, a digital frame,
a mobile phone, a tablet computer or any other products
or components having a display function.

[0064] The above description is only intended to illus-
trate preferred embodiments of the present disclosure,
andthe scope of the presentinvention is not limited there-
to. Changes or alternatives that can be easily envisaged
by those skilled in the art based on the disclosure of the
present invention should fall within the scope of the
present invention. Thus, the scope of the invention
should be determined by the scopes of the claims.

Claims

1. A method of manufacturing an array substrate, com-
prising steps of:

forming a display area and a non-display area
on a substrate, a circuit bonding area being ar-
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ranged within the non-display area;

forming an alignment film in the display area
through a patterning process;

forming, through a patterning process, a trans-
parent protection layer at least in a portion of the
non-display area other than the circuit bonding
area; and

forming, through a rubbing-imprinting process,
a plurality of lines having the same orientation
on a surface of the alignment film, for an ordered
arrangement of liquid crystal molecules,
wherein a surface height of the transparent pro-
tection layer is lower than or equal to a surface
height of the alignment film.

2. The method according to claim 1, wherein the step
of forming the transparent protection layer compris-
es:

coating afirst resin layer on a surface of the sub-
strate on which the alignment film has been
formed;

forming photoresist on a surface of the first resin
layer;

forming, through a single masking and exposing
process and a single development process, a
first full coverage area of the photoresist and a
first full removal area of the photoresist, the first
full coverage area of the photoresist corre-
sponding to the transparent protection layer to
be formed and the first full removal area of the
photoresist corresponding to the circuit bonding
area and a pattern of the alignment film;
etching a portion of the first resin layer corre-
sponding to the first removal area of the pho-
toresist; and

peeling off the photoresist in the first full cover-
age area of the photoresist, so that a remaining
portion of the first resin layer forms the transpar-
ent protection layer.

3. The method according to claim 1, wherein the steps
of forming the alignment film and the transparent pro-
tection layer comprise:

coating afirst resin layer on a surface of the sub-
strate having the display area and the non-dis-

play area;

coating a second resin layer on the first resin
layer;

forming photoresist on a surface of the second
resin layer;

forming, through a single masking and exposing
process and a single development process, a
second full coverage area of the photoresist, a
second full removal area of the photoresist, and
apartial removal area ofthe photoresist, the sec-
ond full coverage area of the photoresist corre-
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sponding to the alignment film to be formed, the
second full removal area of the photoresist cor-
responding to the circuit bonding area, and the
partial removal area of the photoresist corre-
sponding to the transparent protection layer to
be formed;

etching a portion of the second resin layer and
a portion of the first resin layer corresponding to
the second full removal area of the photoresist;
ashing a portion of the photoresist in the partial
removal area of the photoresist, and etching a
portion of the second resin layer corresponding
to the partial removal area of the photoresist;
and

peeling off a portion of the photoresist within the
second full coverage area of the photoresist, so
that a remaining portion of the first resin layer
forms the transparent protection layer.

The method according to claim 2, wherein the trans-
parent protection layer has a thickness in a range
from 2 pm to 5 pm.

The method according to any one of claims 1 to 4,
wherein an area of the circuit bonding area is smaller
than a printing area of a printing roller for implement-
ing the rubbing-imprinting process.

An array substrate, comprising:

a substrate provided with a display area and a
non-display area, a circuit bonding area being
arranged within the non-display area;

an alignment film in the display area, a plurality
of lines having the same orientation being
formed on a surface of the alignment film, for an
ordered arrangement of liquid crystal molecules;
and

a transparent protection layer located at least in
a portion of the non-display area other than the
circuit bonding area;

wherein a surface height of the transparent pro-
tection layer is lower than or equal to a surface
height of the alignment film.

The array substrate according to claim 6, wherein a
portion of a surface of the substrate corresponding
tothe display area is provided only with the alignment
film thereon.

The array substrate according to claim 6, wherein
the transparent protection layer and the alignment
film are disposed in sequence on a portion of a sur-
face of the substrate corresponding to the display
area.

The array substrate according to claim 7, wherein
the transparent protection layer has a thickness in a
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10.

1.

range from 2 pm to 5 pm.

The array substrate according to any one of claims
6 to 9, wherein an area of the circuit bonding area is
smaller than a printing area of a printing roller for
forming the lines by implementing a rubbing-imprint-
ing process.

A display device, comprising the array substrate ac-
cording to any one of claims 6 to 10.



EP 3 200 021 A1

forming a display area and a non-display area on a substrate, a circuit
honding area being arranged within the non-display area

I

forming an alignment film within the display area through a patterning
process

5102
/r“'

'

forming, through a patterning process, a transparent protection layer at
lzastin a portion of the non-display area other than circuit bonding area

//waZOS

I

forming, through rubbing-imprinting process, a plurality of lines having the
same orientation on surface of the alignment film, for ordered arrangement
of liquid crystal molecules, surface height of the transparent protection
layeris lower than or equal to surface height of the alignment film

5104
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Fig. 2
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coating a first resin layer on a surface of the substrate formed
with the alignmant film

i

forming photoresist on é surface of the first resinlayer

l

forming a first full coverage area of photoresist and a first full
removal area of photoresist through a single masking and exposing

process and a single development process, the first full removal area/3203

carresponding to the transparent protection layer to be formed, and| /
the first full removal area of photoresist carresponding to the circuit)

konding area and a pattern of the alignment film

l

etching a portion of the first resin layer corresponding to the /5204

first removal area

1,

peeling off the photoresizt in the first full coverage area, sc that
aremaining portion of the first resin layer forms the transparent

protection layer

Fig. 4
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forming photoresist on a surface of the second resin layer

y
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development process, a second full coverage area of photoresist, 2 second fuil
removalarea of photoresist, and a partial removal area of photoresist, the second
full coverage area corresponding to the alignment film to be formed, the second
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removal area corresponding to the transparent protection layer to be formed
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corresponding to the second full removal area
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ashing a portion of the photoresist within the partial removal area, and etching 2
portion of the second resin layer corresponding to the partial removal area
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peeling off a portion of the photoresist within the second full coverage area so

that remaining portion of the first resin layer forms transparent protection layer

Fig. 6
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